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CZU 633.15:631.527.5

STUDIU COMPARATIV AL FORMELOR MATERNE $I AL
HIBRIZILOR SIMPLI MODIFICATI DE PORUMB TIMPURIU

Ghenadie RUSU
Institutul de Fitotehnie ““Porumbeni’”, Republica Moldova

Abstract. The paper presents the results of researches on modifying the maternal forms of early single cross
maize hybrids through inbreeding A x Al and backcrossing (Ax B) x A/ (Ax Al) x A. The hybrids obtained by
inbreeding have advantages in seed production, agronomic performance, uniformity of plants, being competitive
with simple variants. The use of backcrosses as maternal forms has as advantage the increased variability of
essential morphological traits.

Key words: Zea mays; Maize; Hybrids; Backcrosses; Inbred lines; Maternal forms: Agronomical traits.

Rezumat. Lucrarea prezinta rezultatele cercetarilor privind modificarea formelor materne ale hibrizilor simpli de
porumb timpuriu prin intermediul incrucisarilor inrudite Ax Al si backcrossate (Ax B) x A/ (Ax Al) X A. Hibrizii
cu incrucisdri inrudite prezinta avantaje la rentabilitatea producerii de seminte si la performantele agronomice,
uniformitatea plantelor, fiind competitivi cu variantele simple. Utilizarea incrucisarilor backcrossate ca forme
materne are ca avantaj majorarea variatiei caracterelor morfologice esentiale.

Cuvinte-cheie: Zea mays; Porumb; Hibrizi; Forme backcrossate; Linii consangvinizate; Forme materne;
Caractere agronomice.

INTRODUCERE

Analiza tipului de incrucisari ale liniilor consangvinizate in hibrizii de porumb creati de amelioratori
constata faptul ca procedeul de modificare a hibrizilor simpli in baza liniilor inrudite este o practica
comuni (Sarca, T. 2004). incrucisarile inrudite Ax A1 se folosesc preponderent in scopul eficientizarii
producerii de seminte in baza efectului de heterozis dupa productia de boabe si a precocitatii. In grupa
de maturitate timpurie cu o frecventa inalta se remarca formele materne F7 x F2 si A634 x A635
(Smith, J.S.C. et al. 2006). O importanta semnificativa in procesul de modificare a hibrizilor simpli
pentru cultivare in Moldova au avut incrucisarile inrudite VIR44 x W153R, MV951 x MV990 si MKO01
x P101 (Mirza, V. 2014). Utilizarea incrucisarilor inrudite ca forme paterne ale hibrizilor simpli are o
frecventa mai redusa comparativ cu incrucisarile backcrossate de tip (AxA1) X A cu 87,5% ale formei
recurente (Smith, J.S.C. et al. 1999). Modificarea hibrizilor cu forme materne backcrossate (A x B) x
Asi (AxAl) x Aeste o procedura mai putin frecventa in practica ameliorarii porumbului.

Introducerea in practica agricola, la finalul secolului trecut, a hibrizilor simpli de porumb timpuriu cu
performante superioare formulelor de incrucisari triliniare si duble a actualizat problema majorarii
productivitatii formelor materne in sistemul de reproducere a semintelor. Hibrizii simpli modificati in
baza incrucisarilor inrudite sau backcrossate reprezinta o modalitate de eficientizare a producerii de
seminte in loturile de hibridare. Scopul prezentei lucrari consta in aprecierea comparativa a formelor
materne modificate per se si in combinatii hibride dupa principalii indici ameliorativi.

MATERIAL SI METODA

in studiu au fost incluse 16 incrucisari inrudite si 30 de incrucisari backcrossate/regresive cu o contributie
de peste 75% a formei recurente, sintetizate in baza a 21 de linii consangvinizate. Cu participarea formelor
materne respective, preponderent in incrucisari sistemice de tip topcross cu forme paterne din grupele
heterotice alternative, au fost sintetizati 45 de hibrizi simpli Ax B, 44 de hibrizi modificati (Ax Al) x B si
64 hibrizi [(Ax Al) x A] x B. Hibrizii respectivi s-au divizat in grupele de maturitate ultratimpurie, FAO
170-200, cu 64 de variante, si timpurie, FAO 210 — 240, cu 89 de variante.

Formele materne si hibrizii au fost studiati in culturi comparative de orientare pe parcele de 9,8 m?1in
2 repetitii, la densitatea de 60 plante/parcela. Experientele cu formele materne s-au realizat in anii 2013-
2014, iar testarea hibrizilor in anii 2014-2015, in conditii climaterice diferite. in anii 2013-2014 s-au inre-
gistrat conditii relativ prielnice pentru cultura porumbului, iar anul 2015 s-a dovedit a fi unul extrem de
secetos in perioadele critice de dezvoltare. Anul 2013 s-a remarcat prin cele mai favorabile conditii
pentru cultivarea porumbului, cu o repartitie echilibrata a precipitatiilor atmosferice pe parcursul perioadei
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de vegetatie. Distribuirea neuniforma a depunerilor de precipitatii atmosferice in 2014 a creat deficit de
umiditate in luna iunie, iar ultima decada a lunii iulie s-a dovedit a fi fara precipitatii. Cantitatea totala de
precipitatii pentru perioada mai — august in 2015 arata un deficit de apa de 143,1 mm fata de media
multianuala.

Materialul biologic a fost evaluat conform indicilor: ritmul de crestere in faza de 5-7 frunze, durata
fenofazelor “rasarit — inflorit — matasit — maturizare”, talia plantei si insertia stiuletelui, cota plantelor
frante si cazute, atacul de taciune comun si prafos, productia si umiditatea boabelor. La aprecierea
mostrelor dupa performantele agronomice s-a folosit indicele de selectie, calculat prin inmultirea productiei
de boabe cu substanta uscata, ca diferenta a cotei umiditatii boabelor. Hibrizii experimentali de tip
simplu si modificati s-au analizat sub aspectul variabilitatii a 7 caracteristici: talia plantei, insertia stiuletelui,
masa, lungimea si diametrul stiuletelui, numarul de randuri si de boabe pe rand. Mentionam ca analiza
variabilitatii interpopulative s-a efectuat la cate 15 hibrizi din cadrul celor 3 tipuri de incrucisari in baza
valorilor cantitative a 15 plante. Datele experimentale au fost prelucrate statistic prin metoda analizei
dispersionale si calcularea diferentei limita DLO5, coeficientul de variatie (V) s-a estimat dupa formulele
descrise de B. A. Dospehov (1985).

REZULTATE SI DISCUTII

La crearea formelor materne modificate s-au folosit 8 linii din grupa Euroflint, 7 linii cu germoplasma
BSSS-B37/Lancaster si 6 linii consangvinizate din grupa heterotica Reid lodent. La evaluarea
incrucisarilor inrudite si backcrossate, comparativ cu liniile utilizate ca genitori, s-a constatat expresia
efectului de heterozis dupa ritmul initial de crestere a plantulelor, perioada “rasarit - aparitia stigmatelor”,
talia plantei, insertia stiuletelui si productia de boabe (tab. 1).

Cele mai inalte valori ale heterozisului a inregistrat productia de boabe, cu un surplus de 54,9% la
incrucisarile inrudite si de 37,8% la formele materne backcrossate. Vigoarea hibrida la formele materne
modificate a fost afectati de conditiile climaterice ale anilor experimentali si grupa de germoplasma. in anul
2013, considerat ca favorabil pentru cultura porumbului, incrucisarile inrudite si backcrossate au depasit
liniile consangvinizate cu 60,9% si, respectiv, cu 43,0%, comparativ cu 48,2% si 29,6% in anul 2014.

Tabelul 1. Caracteristica formelor materne dupa principalii indici ameliorativi

. . Linii Incrucisari inrudite Incrucisari backcrossate
Indici Ani % Xmin - Xmax % | Xmin-Xmax | % Xmin — Xmax
Ritm de cres- 2013 6,9 50-8,5 6,9 5,0-8,3 6,7 58-8,0
tere, nota 2014 6,3 6,0-7,0 7,3 6,0-8,0 7,2 6,0-8,0

media | 6,6 55-7,3 7,1 5,8-8,0 7,0 59-8,0
Aparitia stig- 2013 55,3 50,0 - 61,0 52,9 49,0-56,0 53,7 49,0 - 59,0
matelor, zile 2014 63,0 56,0 - 67,0 62,0 56,5-67,0 62,4 58,0-70,0

media | 59,1 53,0 - 64,0 57,5 52,8-61,3 58,1 53,5- 64,5
Talia plantei, 2013 | 1856 | 1475-2375 | 2241 1925-260,0 206,1 185,0-225,0
cm 2014 170,1 142,5 - 205,0 197,7 | 172,5-222,5 184,3 160,0-220,0

media | 177,9 151,3-221,3 | 210,9 [ 186,3-241,3 195,2 176,3-225,5
Insertia stiule- 2013 64,4 50,0 - 82,5 82,5 67,5-110,0 73,3 57,5-87,5

telui, cm 2014 65,8 42,5-82,5 83,3 60,0-97,5 74,6 57,5-925
media | 65,1 47,5-80,0 82,9 63,8-103,8 73,9 57,5-875
Caderea radi- 2013 9,8 0,0-51,0 7,4 0,0-35,1 9,5 0,0-384
culara, % 2014 0,2 0,0-0,9 0,2 0,0-2,5 0,2 00-17
media 5,0 0,0-255 3,8 00-176 4,8 0,0-19,2
Umiditatea 2013 15,0 13,6 - 16,9 16,1 14,2 -177 14,6 13,1-16,9
boabelor, % 2014 13,6 12,0 -16,5 13,3 10,7 - 15,6 13,2 10,4 - 15,7

media | 14,3 13,0-157 14,7 12,7-16/4 13,9 12,2-16,3
Productia de 2013 4,32 2,87 -6,59 6,95 5,79-9,39 6,18 4,92 - 7,53
boabe, t/ha 2014 3,65 2,69 - 5,27 541 4,14 - 6,90 4,73 3,52 -6,16
media | 3,99 2,78 - 5,66 6,18 4,97 -8,13 5,50 4,45-6,84

Deosebiri semnificative s-au inregistrat si intre mediile pe 2 ani ale incrucisarilor inrudite din grupele
de germoplasma Euroflint, BSSS-B37/Lancaster si Reid lodent, cu valori respective de 5,86 t/ha, 6,84 t/ha
si 6,03 t/ha, comparativ cu 3,34 t/ha, 4,17 t/ha si 4,62 t/ha la liniile consangvinizate din grupele mentionate.
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Incrucisarile backcrossate au format o recolta de 5,0 t/ha in prima grupa de germoplasma, 6,13 t/ha in
adouasi 5,41 t/ha in ultima grupa heterotica. Astfel, heterozisul reproductiv la formele materne modificate
aavut valori mai ridicate la mostrele Euroflint, cu 0 medie de 162,6%, comparativ cu 155,5% in grupa
BSSS-B37/Lancaster si 123,8% in grupa Reid lodent.

Generalizarea datelor productiei de boabe, ca element de baza al formelor materne, permite sa
concluzionam ca liniile consangvinizate ale grupei heterotice Reid lodent poseda un grad mai inalt de
rudenie genealogica si incrucisarile Ax Al se incadreaza in nivelul de heterozis pana la 60%, considerat
ca optimal pentru modificarea hibrizilor simpli de porumb (Musteata, S. etal. 2013). Linille consangvinizate
cu germoplasma BSSS-B37/Lancaster in general pot fi catalogate ca genetic mai indepartate si in unele
cazuri au manifestat in incrucisari productii de boabe apropiate de hibrizii realizati cu forme parentale
distincte genetic. In grupa heterotica respectiva, incrucisarile backcrossate cu 75% ale formei recurente
pot servi ca forme materne in hibrizi modificati. Mentionam ca, in medie pe 2 ani, incrucisarile (Ax Al)
X Asi (AxAl) x Al din grupa de germoplasma respectiva au format o recolta de 6,13 t/ha, comparativ
cu 5,86 t’hasi 6,03 t/ha la incrucisarile Ax Al din grupele Euroflint si Reid lodent.

Din tabelul 1 se observa ca incrucisarile inrudite si backcrossate prezinta valori mai inalte ale
indicilor talia plantei (cu 18,5% si, respectiv, 9,7%) si insertia stiuletelui (cu 27,3% si, respectiv, 13,5%)
in comparatie cu liniile consangvinizate. La formele materne modificate perioada de la rasaritul plantulelor
pana la aparitia a 50% din stigmate este mai scurta, in medie, cu 1,0-1,6 zile. Aceasta caracteristica a
heterozisului se observa si la perioada de pana la maturizarea fiziologica, marcata prin aparitia stratului
negru la baza boabelor. Formele materne modificate au manifestat de asemenea un ritm de crestere
mai intens in faza de 5-7 frunze, fapt care inlesneste cultivarea acestora in loturile de hibridare. Dupa
cota plantelor cu cadere radiculara, semnalata cu expresia maximala de pana la 51% pe fundal de
precipitatii abundente in anul 2013, incrucisarile inrudite au insumat o medie de 7,4%, cu intervalul de
variatie cuprins in diapazonul 0,0-35,1%. Umiditatea boabelor la recoltare, cu valori maximale in anul
2013 laincrucisarile inrudite, a inregistrat in urmatorul sezon de vegetatie cote medii apropiate formelor
materne modificate. in opinia noastra, ultimii doi indici ameliorativi analizati depind mai putin de tipul
formelor materne si valorile acestora rezulta din reactiile specifice ale genotipurilor studiate.

Valoarea ameliorativa a formelor materne modificate se apreciaza si prin contributia acestora la
productia de boabe realizata in combinatii hibride. Esantionul de 153 de hibrizi, repartizati in doua grupe
de maturitate dupa perioada “rasarit-matasit”, a demonstrat valori identice conform constitutiei genetice
agenotipurilor in linii generale. Rezultatele experimentului pentru anul 2014, cu conditii climaterice mai
putin favorabile, si pentru anul 2015, caracterizat ca nefavorabil pentru cultura porumbului, sunt redate
in tabelul 2. Analiza datelor experimentale constata faptul ca, in medie, intre hibrizii modificati cu
ambele variante de incrucisari nu au fost semnalate diferente semnificative dupa perioada
“rasarit-matasit”, indiferent de grupa de maturitate.

Tabelul 2. Producyia si umiditatea boabelor in functie de tipul hibrizilor
si grupa de maturitate

indicii ) AXB (AxAl)xB [(AxAl)x Al xB
ameliorativi Anii FAO FAO FAO FAO FAO FAO
170-200 | 210-240 | 170-200 | 210-240 | 170-200 | 210-240

Zile pana la|2014 58,9 62,5 57,7 62,2 58,0 62,2
matasit 2015 54,3 58,3 53,2 58,0 53,4 58,1
Media 56,6 60,4 55,4 60,1 55,7 60,1

Productia de|2014 6,29 6,83 6,24 6,72 6,29 6,80
boabe, t/ha |2015 3,96 4,26 3,93 4,35 3,92 4,35
Media 5,13 5,54 5,08 5,54 5,10 5,58

Umiditatea |2014 12,8 12,5 12,9 12,8 12,7 12,6
boabelor, % | 2015 13,2 12,8 13,1 12,9 12,8 12,5
Media 13,0 12,7 13,0 12,8 12,8 12,6

Hibrizii simpli Ax B din grupa ultratimpurie au inregistrat valori cu 0,9-1,2 zile mai mari comparativ cu
variantele modificate, pe cand in grupa timpurie (FAO 210 — 240) durata pana la aparitia stigmatelor a
fost practic de 60 de zile. Productia de boabe a fost semnificativ afectata in anul 2015 si, ca urmare,
media pe doi ani a constituit 5,10 t/ha la 64 hibrizi ultratimpurii si 5,55 t/ha la 89 de combinatii cu indicele
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de maturitate FAO 210 — 240. La acest nivel al recoltei, intre cele 3 tipuri de incrucisari nu au fost
semnalate diferente semnificative. Cu toate acestea, cele mai inalte valori ale productiei de boabe au fost
inregistrate la unele variante din cadrul hibrizilor simpli, cu devieri semnificative statistic de la media
grupei. Diferentele dintre liderii fiecarui tip de incrucisari si ai fiecarei grupe de maturitate nu au depasit
pragul de discriminare a diferentei-limita DL05, calculata pentru fiecare set de hibrizi supusi testarii.

Umiditatea boabelor la recoltare, cu valori in intervalul de variatie 10,9-14,4% si o medie de circa
13%, ca urmare a temperaturilor inalte in perioada postmaturizare, nu a diferentiat eficient tipurile de
incrucisari ale hibrizilor. Doar in anul 2015 s-a observat tendinta de majorare a continutului de substanta
uscata in boabe la hibrizii timpurii (87,3%), comparativ cu grupa ultratimpurie (87,0%), cauzata de
utilizarea formelor materne cu pierdere rapida a umiditatii.

in baza productiei de boabe pe doi ani, din cadrul hibrizilor studiati s-au evidentiat 21 de mostre (13,7%)
cu productii superioare (statistic asigurate) mediei grupelor, inclusiv 7 hibrizi simpli, 4 cu incrucisari inrudite
si 10 cu forme materne backcrossate. Caracterizarea celor mai performante combinatii este redata in
tabelul 3, cu o sistematizare in baza indicelui de selectie, care totalizeaza productia si continutul de substanta
uscata in boabe. Prima pozitie, cu 58,0 unitati ale indicelui de selectie, o ocupa hibridul simplu MKP 63 x
MKP 70, urmat de 2 variante modificate in baza formei materne backcrossate. Hibridul simplu MKP 63 x
MKP 71 practic nu se deosebeste dupa indicii ameliorativi de varianta modificata (MKP 63 x MKP 61) x
MKP71. O situatie similara se observa si in cazul hibrizilor realizati cu formele materne MKP 55, MKP 56,
MKP 55 x MKP56, (MKP55 x MKP56) x MKP55 in incrucisari cu formele paterne MKP 61 si MKP 71.

Tabelul 3. Potenyialul de productie al hibrizilor din diferite tipuri de incrucigari
(anii 2014-2015)

Pedigreul hibrizilor _ Aparitia _ Productia de | Umiditatea Indicele_ de
stigmatelor, zile | boabe, t/ha | boabelor, % | selectie
MKP 63 x MKP 70 60,4 6,50 10,8 58,0
[(MKP 63 x MKP 61) x MKP 63] x MKP 70 60,2 6,45 11,2 57,3
[(MKP 60 x MKP 63) x MKP 63] x MKP 70 59,7 6,28 11,5 55,6
MKP 55 x MKP71 60,3 6,45 14,3 55,3
MKP 63 x MKP 71 61,0 6,05 11,5 53,5
(MKP 63 x MKP61) x MKP 71 60,1 6,09 12,3 53,4
(MKP 55 x MKP 56) x MKP 71 60,9 6,11 13,4 52,9
[(MKP 55 x MKP56) MKP 55] x MKP 61 60,7 6,04 12,8 52,7
MKP 55 x MKP61 59,5 6,05 13,3 52,5
MKP 56 x MKP 61 59,0 5,96 12,7 52,0
DL05 0,9 0,68 1,1 57

T

formele materne prin ambele variante per se si pastrarea efectului de heterozis la nivelul hibrizilor simpli.
Un element important la hibrizii simpli se considera uniformitatea si omogenitatea fenotipica a plantelor
cu un beneficiu in cultura porumbului, incepand cu rasaritul plantelor si terminand cu recoltarea. Caracteristica
respectiva ofera hibrizilor simpli un aspect comercial atractiv, fapt care inlesneste selectarea acestora de
catre producatorii agricoli. La evaluarea a cate 15 variante din fiecare tip de hibrizi dupa 7 caractere (tab. 4)
s-au constatat diferente ale coeficientului de variatie atat intre grupe, cét si intre caracteristicile analizate.
Mentionam ca variatia se considera nesemnificativa cand valorile coeficientului V sunt mai mici de
10%, medie — la valori de 10-20% si semnificativa — la valori mai mari de 20%. Media la toate

Tabelul 4. Coeficientul de variasie a caracteristicilor la 3 tipuri de hibrizi

Nr. Caracteristici AXB (AXAL) xB |[(AxAl)xA]lxB

crt. media V, % media | V, % media V, %
1 Talia plantei, cm 2159 7,1 212,7 | 123 2134 15,3
2 Insertia stiuletelui, cm 90,5 10,2 91,5 15,1 91,5 19,7
3 Masa stiuletelui, g 116,3 9,1 1144 | 104 114,1 15,2
4 Lungimea stiuletelui, cm 16,6 10,6 16,7 13,8 15,4 14,9
5 Diametrul stiuletelui, cm 4,3 6,4 4,1 6,8 4,2 7,9
6 Nr. de randuri pe stiulete 16,9 10,0 16,8 10,4 16,8 10,2
7 Nr. de boabe pe rand 32,8 10,7 30,2 12,9 31,2 15,3
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caracteristicile analizate se prezinta astfel — hibrizii simpli Ax B au inregistrat o variatie nesemnificativa
de 9,15%, comparativ cu 11,7% la hibrizii cu incrucisari inrudite, si de 14,1% la combinatiile modificate
cu incrucisari backcrossate/regresive. O uniformitate mai inalta s-a observat in ceea ce priveste diametrul
stiuletelui, cu o limita de variatie in intervalul 6,4%-7,9% si numarul de randuri pe stiulete, cu 0 medie
de 10,2%. La formulele de incrucisari modificate s-a inregistrat o variatie medie in ceea ce priveste
talia plantei, masa si lungimea stiuletelui, numarul de boabe pe rand. O variabilitate relativ mai accentuata
s-a constatat la insertia stiuletelui, in special in cadrul hibrizilor cu forme materne backcrossate.
Mentionam ca, la unele mostre, valorile coeficientului de variatie au depasit pragul discriminatoriu de
20%, manifestand o variatie semnificativa a caracteristicii date.

materne modificate care, dupa performantele agronomice si uniformitatea caracteristicilor morfologice, se
apropie de formulele simple de incrucisari. Varianta utilizarii liniilor inrudite AX A1 prezinta avantaje comparativ
cu incrucisarile backcrossate de tip (A x B) x A cu 75% a liniei recurente sau (A x A1) x A cu genom mai
apropiat de liniile consangvinizate (peste 75% a liniei A). Printre factorii care limiteaza utilizarea incrucisarilor
backcrossate se numara, in primul rand, neuniformitatea interpopulativa a caracteristicilor morfologice ale
plantelor. In cazul variantei (A x A1) x A, datorita efectului de consangvinizare, se reduce productia de
boabe in raport cu incrucisarea Ax Al. Un alt impediment in utilizarea incrucisarilor backcrossate se refera
la majorarea perioadei de multiplicare a formelor parentale cu un an in comparatie cu Ax Al si cu 2 ani in
cazul hibrizilor simpli Ax B. Tinand cont ca perioada de comercializare a hibrizilor contemporani constituie 6-
8 ani, dupa care sunt inlocuiti cu alti hibrizi noi mai performanti, acest factor poate fi decisiv. Informatia
acumulata in cercetarile prezentate in lucrarea de fata si in lucrari anterioare (Bruma, S. et al. 2011, Musteata,
S. etal. 2013) evidentiaza rolul incrucisarilor inrudite din grupa Reid lodent cu diversitatea genetica in intervalul
30-60% ca forme materne de perspectiva. Mentionam ca in componenta unor hibrizi omologati (Rosmold 202
MRf, Bemo 203) si transferati pentru testari oficiale de stat in Republica Belarus sunt folosite forme materne
modificate AxAL. in rezultatul cercetarilor efectuate a fost selectat un sir de incrucisari inrudite, care prezinta
unreal interes in programul de creare a hibrizilor timpurii pentru export in zonele nordice.

CONCLUZII

1. Incrucisarile inrudite Ax A1, in calitate de forme materne cu productia de seminte mai rentabila,
prezinta o modalitate efectiva de modificare a hibrizilor simpli de porumb, asigurand performante
agronomice si uniformitatea plantelor competitive.

2. Formele materne backcrossate (A x B) x A sau (A x Al) x A pot fi utilizate cu o frecventda mai
redusa in programele de creare a hibrizilor si in cazuri legate de necesitatea majorarii volumului de
seminte al formelor materne A x Al. Neuniformitatea interpopulativa a plantelor reduce competitivitatea
hibrizilor modificati cu incrucisari backcrossate.
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RASARIREA PLANTULELOR DE PORUMB IN
SEMANATUL TIMPURIU

Valentin STIRBU, Eugenia PARTAS, Alexei SPANU
Institutul de Fitotehnie ,,Porumbeni’’, Republica Moldova

Abstract. The experiments were performed in 2013-2015 on 11 commercial maize hybrids of medium and semi-
late maturity, planted on the 1%, 8", 15" and 22™ of April which is by 4, 3, 2 and 1 week earlier than the optimum
sowing date recommended for the central zone of the Republic of Moldova — April 29 (control variant). The study
also included a variant which was sown at a late date (May 6). The hybrids sown on earlier dates exhibited a lower
seedling emergence rate (on average over the all testing years) than the control: 8-11% less in the variants sown
in the first two weeks of April and 5% less in the variants sown in the third or fourth week of April). The natural
background during the germination and emergence period allowed to sort the hybrids, only in some cases, by
their tolerance to sub-optimal temperatures. The hybrids PR37F73, POR 461, POR 310 and POR 427 in some
variants with early sowing date recorded an emergence rate close or equal to the control variant, which means
that these hybrids have shown a higher degree of tolerance to low temperatures during the period of germ
development. In a statistical complex of three factors the influence of planting dates, hybrid and testing year on
the variability of the number of emerged seedlings were analyzed. Out of these factors, the genotype and testing
year were more important than the planting dates. The period between seed sowing and seedling emergence
(ranging from 24 to 28 days in the variant sown in April 1 and from 8 to 13 days in the control variant and in the
variant sown in May 6) is closely correlated with the number of days with sub-optimal night temperatures, the
first days after sowing being critical for plantlet development.

Key words: Zea mays; Maize; Hybrids; Sowing date; Early sowing; Seedling emergence.

Rezumat. Experientele au fost efectuate in perioada 2013-2015 cu 11 hibrizi comerciali de porumb din grupele
de maturitate mijlocie si semitardiva, semanati la datade 1, 8, 15, 22 aprilie, respectiv cu4, 3, 2, si 1 saptamana mai
devreme decat data optimala recomandata pentru zona Centru a Republicii Moldova - 29 aprilie (varianta martor).
Studiul a inclus de asemenea o varianta semanata la o epoca tardiva (6 mai). Hibrizii semanati in epoci timpurii au
rasarit (in mediu pe toti anii de testare) intr-un numar mai mic de plantule: cu 8-11% mai putin (4 si 3 saptamani mai
devreme) si cu 5% mai putin (2 si 1 saptamana mai devreme). Cadrul natural pe durata germinarii si rasaririi
plantulelor a permis doar in unele cazuri trierea hibrizilor din punct de vedere al tolerantei la temperaturi suboptimale.
Hibrizii PR37F73, POR 461, POR 310 si POR 427 au avut in unele variante cu semanat timpuriu o rata de rasarire
aproape sau egala cu martorul, ceea ce denota faptul ca acesti hibrizi au prezentat un grad de toleranta mai
avansat la temperaturile scazute pe durata perioadei de dezvoltare a germenilor. intr-un complex statistic cu 3
factori a fost analizata influenta epocii de semanat, a hibridului si a anului de testare asupra variabilitatii numarului
de plantule rasarite in variantele testate. Dintre acestia, factorii genotip si anul de testare au fost mult mai
importanti decat epoca de semanat. Perioada semanat—rasarirea plantulelor (variind intre 24-28 zile in variantele
semanate la 1 aprilie si 8-13 zile in varianta martor si in cea semanata la 6 mai) este strans corelata cu numarul zilelor
cu temperaturi nocturne suboptimale, primele zile de dupa semanat fiind critice pentru dezvoltarea plantulelor.

Cuvinte-cheie: Zea mays; Porumb; Hibrizi; Epoca de semanat; Semanat timpuriu; Rasarirea plantulelor.

INTRODUCERE

Semanatul timpuriu este o strategie de semanat care se foloseste cu succes in mai multe tari europene.
Odata cu intensificarea perioadelor secetoase pe durata dezvoltarii plantelor de porumb in ultimele decenii,
interesul pentru semanatul porumbului in cultura timpurie devine tot mai actual si in zonele traditionale de
cultivare a culturii (Aldrich, S.R. et. al. 1986; Cu¢mij, I.P., Morgun, V.V. 1990).

Este demonstrat ca germinarea semintelor este in stransa relatie cu conditiile termice (aer, sol)
(Cristea, M. 2004; Shaw, R.H. 1988; Aldrich, S.R. et al. 1986; Nadtoc¢aev, N.F. 2008), cu cantitatea
resturilor vegetale la suprafata solului, fluctuatia temperaturilor zi-noapte s.a. (Aldrich, S.R. et al.
1986), iar semanatul timpuriu presupune riscul germinarii semintelor in sol rece o perioada mai indelungata
(Snegur, M. 1. 1972; Volodarskij, N.I. 1975). In consecinti plantatiile pot fi rare, neuniforme (Saab, I.
2009), acoperite de buruienile ce cresc inaintea porumbului (Hicks, D.R., Wright, D.L. 2014).

Pe de alta parte, in cultura cu insamantare timpurie, partea vegetativa a plantelor are o dezvoltare
mai buna, iar radacina penetreaza solul mai adanc (Aldrich, S.R. et al. 1986; Shaw, R.H. 1988). Pe
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durata perioadei de formare a bobului, plantele consuma mai multa energie solara si produc boabe cu
un continut de substanta uscata mai mare (Cu¢mij, I.P., Morgun, V.V. 1990), iar productivitatea hibrizilor
semanati timpuriu (temperatura solului +6...+8°C) este cu 15-18% mai mare din cauza ca vegeteaza
0 perioada mai indelungata (Snegur, M.1. 1972; Nielsen, R.L. 2012).

Toleranta la frig este o caracteristica mostenita prin forma mama (Cuémij, I.P., Morgun, V.V. 1990)
si este determinata de un sistem de gene cu efecte aditive dominante si supradominante (Feranec, P.
1980). Rasarirea uniforma a plantulelor in cultura timpurie depinde de combinatia a 3 factori-cheie:
mediu (conditii favorabile culturii), genetica (toleranta la stres/rece) si calitatea semintelor, care determina
potentialul biologic al hibridului (Stoll, M., Saab, I. 2015). Firma Pioneer si alte firme mondiale se
concentreaza pe selectia hibrizilor toleranti la frig, pentru a obtine performante constante la implementarea
lor in cultura in zonele temperate (Saab, 1. 2009).

Academicianul M.D. Vronskih (2011) a demonstrat ca in semanaturile din luna aprilie au fost
obtinute recolte mai mari de porumb decat semanatul din luna mai, iar odata cu cresterea mediei lunare
a temperaturii aerului in luna aprilie, de la +6 pana la +12°C, si sporurile de productie in boabe au fost
in crestere, de la 2,67 t/ha la 3,03 t/ha.

In aceasta ordine de idei, din materialul genetic autohton, in cultura timpurie predominant au fost
testati hibrizii extratimpurii si timpurii, destinati pentru cultivare in zonele temperate din Republica Belarus
si Federatia Rusa (Borozan, P., Rusu, Gh. 2013). Mai putin au fost studiati in acest sens hibrizii din
grupele de maturitate mijlocie si semitardiva, care, in conditiile Republicii Moldova, realizeaza potentialul
lor de productie in proportii mai mari ca hibrizii timpurii. Astfel, prezentul studiu reflecta rezultatele monitorizarii
rasaririi plantulelor de hibrizi din grupele de maturitate mijlocie si semitardiva in cultura cu insamantare
mai timpurie decat epoca de semanat recomandata pentru cultura porumbului in zona de centru a tarii.

MATERIAL SI METODA

Baza experientei o constituie hibrizii cu calitatea germinativa cunoscuta, semanati cu 4, 3, 2 si 1
saptamana mai devreme de epoca optimala, recomandata pentru zona de centru a tarii noastre, precum
si in cultura cu semanatul intarziat, la data de 6 mai. In anii de testare (2013-2015) hibrizii au fost
semanati in anumite zile ale lunii aprilie: 1, 8, 15, 22 si 29 aprilie (varianta martor) si 6 mai.

in calitate de material genetic au fost selectati hibrizi comerciali. In 2013 si 2014 au fost testati cate
5 hibrizi, iar in 2015 — 8 hibrizi. Din ei, hibrizii POR 383, POR 427 si POR 461 au fost testati in toti anii
de studiu, hibridul POR 310 —1n anii 2014 si 2015, iar alti 7 hibrizi (Alim 325, BEMO 235, P 8400, POR
288, POR353, POR 402 si PR37F73) au fost testati doar intr-un singur an.

Experientele au fost amplasate in localitatea Pascani, in pepiniera arata toamna, cu resturile vegetale
incorporate in brazda. Hibrizii au fost semanati la adancimea de 5-6 cm, in parcele de 2 randuri, cu o
suprafati de evidentd de 10 m?, randomizat, in 3 repetitii pentru fiecare varianta, in sol de tip cernoziom
carbonatat argilos. In toate variantele experientei, semanatul a fost efectuat manual, cu un numar
determinat de seminte (50 per rand). Inainte de semanat, in conditii de laborator, a fost realizat testul la
germinarea semintelor (standardele GOST 12038-84 si GOST 12039-82). in toti anii de testare au fost
semanate seminte proaspete. In anii 2013 si 2014 au fost semanate seminte netratate, iar in 2015 —
seminte tratate cu Royal Flo.

in camp au fost realizate observatii fenologice privind data aparitiei plantulelor (50% de plantule
rasarite), numarul plantelor rasarite in rand (la o saptamana de la data rasaririi) si au fost calculate
durata perioadei semanat-rasarire si rata plantulelor rasarite in camp la cuantumul semintelor semanate.
Datele experimentale au fost analizate statistic in experiente cu 2 si 3 factori.

Datele privind temperatura medie a aerului in zilele de la semanat pana la rasarire au fost calculate
in baza datelor obtinute din arhiva publici a Serviciului Hidrometeorologic de Stat, inregistrate la ora 5
dimineata si ora 12 ziua, la statiunea Baltata, localizata la o distanta de 20 km de Pascani. Temperatura
solului la adancimea de semanat in perioada 1 aprilie—12 mai 2014 si 2015 a fost observata zilnic in
pepiniera de amplasare a experientei la ora 8 dimineata si ora 15 dupa-amiaza.

Cadrul natural pe durata perioadei semdnat-rasdarirea plantulelor. Media termica lunari a
lunii aprilie 2013 a fost mai ridicata decat media multianuala cu 1,9°C. Prima decada a lunii aprilie a
fost moderat de rece (+8,5°C) (Vronskih, M.D. 2011), cea de a doua decada — racoroasa (+10,2°C),
iar cea de a treia decada — extrem de calda (+15,7°C). Temperatura medie a aerului pe durata zilei a
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fost in crestere, de la +10°C incepand cu data de 14 aprilie (fig.1). In perioada 1 aprilie — 24 aprilie
2013 au fost inregistrate 9 zile reci cu temperatura medie a aerului pe durata zilei mai joasa de +8°C.

Media termica lunara a lunii aprilie 2014 a fost mai ridicata decat media multianuala cu 0,8°C.
Prima decada a lunii aprilie a fost moderat de rece (+8,3°C), cea de a doua decada — racoroasa
(+10,4°C), cea de a treia decada — extrem de calda ( +12,3°C). Temperatura medie a aerului pe durata
zilei a fost in crestere, de la +10°C incepand cu data de 14 aprilie (fig. 2). In perioada 1 aprilie-24
aprilie au fost inregistrate 6 zile reci, 4 dintre care cu medii mai mici de +6°C.

La adancimea de semanat, in anul 2014, conditii favorabile culturii (temperatura medie de cel putin
+8°C) au fost inregistrate incepand cu data de 1 aprilie pe toata durata lunii, cele mai mici valori, de
+8,1°C si +8,3°C, fiind inregistrate doar in 2 zile ale lunii. in orele diminetii de aprilie, temperaturi mai
mici de +6°C la adancimea de semanat au fost observate in 2 zile, de +6°C...+8°C in 8 zile, iar temperaturi
mai mari de +8°C —incepand cu data de 8 aprilie. In orele de dupa amiaza (ora 15) temperatura solului,
de regula, a fost mai mare. Astfel, pe durata lunii aprilie, in orele de dupa-amiaza, predominant au fost
inregistrate mai mult de +10°C, cu exceptia zilei de 16 aprilie.

Conditiile termice pe durata lunii aprilie 2015 au fost foarte apropiate de valoarea multianuala
inregistrata (+9,5°C). Prima decada a lunii aprilie 2015 a fost extrem de rece (media +5,6°C), iar cea
de a doua si a treia decada — moderat de calde (+11,4°C si respectiv, +11,7°C). Temperatura medie a
aerului pe durata zilei a fost in crestere, de la +10°C din data de 24 aprilie in 2015 (fig. 3), cu o perioada
de 6 zile calendaristice favorabile in perioada 11-18 aprilie. In perioada 1-24 aprilie a anului 2015 au
fost inregistrate 14 zile reci cu temperatura medie a aerului mai joasa de +8°C, in 7 zile inregistrandu-se
valori mai mici de +6°C.

In anul 2015, la adancimea de semanat, solul a fost mai rece pe durata lunii aprilie. Valori medii in
crestere (de la +8°C) la adancimea de semanat au fost inregistrate in perioada 9-18 aprilie si dupa data
de 23 aprilie. Temperaturi mai mari de +8°C, in orele diminetii, au fost inregistrate incepand cu data de
12 aprilie, cu scaderea brusca a temperaturii solului in zilele de 15, 19 si 24 aprilie. In total, in luna
aprilie 2015, valori termice sub +6°C, la adancimea de semanat, in orele diminetii au fost observate in
17 zile, de +6°C...+8°C — in 2 zile si mai mari de +10°C —in 9 zile. In orele de dupa-amiaza au fost
inregistrate 26 de zile cu temperaturi mai mari de +10°C.

In pepiniera in care s-au desfasurat experientele, in perioada 1 aprilie-12 mai, fluctuatiile termice noapte—
zi au fost in 2014 de +10°C...+11,5°C, timp de 7 zile, iar in 2015 — de +10°C...+17°C, timp de 15 zile.

Astfel, conditiile termice la adancimea de semanat au fost destul de favorabile pentru trierea hibrizilor
din punct de vedere al tolerantei la temperaturile suboptimale de dezvoltare numai in variantele semanate
pe 1,8, 15si 22 aprilie 2013; 1 si 29 aprilie si 6 mai 2014; 1 si 8 aprilie 2015.

REZULTATE SI DISCUTII

Organizarea experientei cu semanatul in 6 epoci de semanat a fost realizata in scopul monitorizarii
duratei proceselor de germinare si rasarire a plantulelor la o serie de hibrizi in cultura cu semanatul timpuriu.

Figura l. Temperatura medie a aerului Figura 2. Regimul termic pe durata
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Figura 3. Regimul termic pe durata perioadei seméanat-rasarire, a. 2015
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Aparitia primelor plantule in variantele testate a fost inregistrata, in variantele semanate la 1 aprilie,
incepand cu data de 26 aprilie 2013, 24 aprilie 2014 si 28 aprilie 2015. in anul 2015, rasarirea plantulelor
la variantele semanate mai devreme de epoca optimala a fost observata la o data mai tarzie ca in anii
2013 i 2014, iar in 2013 plantulele din variantele semanate la 1 aprilie si 8 aprilie au rasarit in aceeasi
zi. In toate celelalte cazuri, rasarirea plantulelor a fost observata la un interval de cateva zile.

Durata perioadei semanat—rasarirea plantulelor (tab. 1) a fost diferita in anii de testare. in toti anii
de testare, semintele semanate la 1 aprilie au aparut la suprafata solului la a 24-28-a zi de la semanat,
iar variantele semanate ulterior au prezentat o durata de germinare mai scurta: 19-20 zile in varianta
semanata la 8 aprilie; 15-16 zile in varianta din 15 aprilie; 10-13 zile in varianta din 22 aprilie; 8-13 zile
in varianta semanata la 29 aprilie (varianta martor); 9-13 zile in varianta semanata la 6 mai. Cea mai
scurta perioada semanat-rasarire (8 si 9 zile) a fost inregistrata in anul 2013, la variantele semanate,
respectiv, in epoca optimala si cea din 6 mai. Statistic, durata perioadei semanat-rasarirea plantulelor
este invers proportionala cu epoca de semanat (r=-0,87...-0,94).

Tabelul 1. Durata perioadei semanat—rasdarirea plantulelor in anii de testare

Data Data rasaririi a 50% plantule Nr. de zile semanat-risarire
seminatului 2013 2014 2015 2013 2014 2015 media
1 aprilie 26 aprilie 24 aprilie 28 aprilie 26 24 28 26
8 aprilie 29 aprilie 26 aprilie 27 aprilie 19 19 20 19
15 aprilie 1 mai 29 aprilie 30 aprilie 15 15 16 15
22 aprilie 6 mai 3 mai 4 mai 10 12 13 12
29 aprilie 14 mai 11 mai 10 mai 8 13 12 11
6 mai 13 mai 18 mai 15 mai 9 13 10 11
r (coeficientul de corelatie) -0,94 -0,87 -0,94

In varianta din 6 mai 2015, plantulele au rasarit cel mai uniform, intr-o zi (tab. 2); in variantele din 1,
8si 22 aprilie — esalonat, timp de 3 zile, iar in variantele semanate la data de 15 si 29 aprilie — esalonat,
pe durata a 2 zile. in toate cele 6 epoci de semanat, hibridul semitardiv POR 461 a rasarit intr-o zi cu
hibridul semitimpuriu POR 310 si cu hibridul timpuriu Pioneer 8400 (tab. 2).

Durata perioadei semanat-rasarirea plantulelor in variantele testate, a fost analizata in paralel cu
datele temperaturii aerului si a solului la adancimea de semanat. Datele prezentate in tabelul 3 demons-
treaza ca variantele semanate mai timpuriu au rasarit la temperaturi medii mai joase fata de variantele
semanate mai tarziu, iar numarul zilelor cu temperaturi suboptimale de dezvoltare in orele diminetii a
fost in scadere, de la varianta din 1 aprilie spre cea mai tarziu semanata varianta. in afara de aceasta,
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Tabelul 2. Data rasaririi plantulelor la hibrizii din diferite grupe de maturitate /n funcyie
de epoca de semanat, anul 2015

Hibridul | Grupa maturitate — — Data's-emﬁnatulu! - — -
1 aprilie | 8 aprilie | 15 aprilie | 22 aprilie | 29 aprilie | 6 mai

P8400 timpurie 28 aprilie | 28 aprilie 1 mai 4 mai 10 mai 15 mai
POR310 |semitimpurie 28 aprilie | 28 aprilie 1 mai 4 mai 10 mai 15 mai
ALIM325 |mijlocie 27 aprilie | 27 aprilie | 30 aprilie 3 mai 10 mai 15 mai
POR402 |mijlocie 28 aprilie | 28 aprilie 1 mai 4 mai 10 mai 15 mai
POR427  |mijlocie 28 aprilie | 27 aprilie 1 mai 4 mai 10 mai 15 mai
POR461 |semitardiva 28 aprilie | 28 aprilie 1 mai 4 mai 10 mai 15 mai
PR37F73 |semitardiva 29 aprilie | 28 aprilie | 30 aprilie 5 mai 11 mai 15 mai
POR383 |semitardiva 29 aprilie | 29 aprilie 1 mai 5 mai 10 mai 15 mai

pe durata germinarii si rasaririi plantulelor in varianta din 1 aprilie au fost inregistrate cate 2 zile cu
temperaturi nocturne sub zero grade in fiecare an de testare. Zile cu dimineti geroase au fost inregistrate
si pe durata semanat-rasarire a variantelor semanate mai tarziu, inclusiv si a variantelor semanate in
epocile optimala si cea din 6 mai, insa acest fenomen a fost observat doar in unii ani, pe durata unor
curenti de aer rece.

Datorita faptului ca in anii de testare hibrizii au fost semanati in unele si aceleasi zile calendaristice,
am avut posibilitatea de a compara durata perioadei de pana la rasarirea plantulelor in functie de
conditiile climaterice, specifice anului de testare. Astfel, rasarirea plantulelor in variantele semanate la
1 aprilie 2015 a intarziat, respectiv, cu 4 sau 2 zile comparativ cu anii 2014 si 2013, dat fiind faptul ca in
2015 au fost inregistrate mai multe nopti reci cu temperaturi sub +10°C. Aceeasi situatie a fost observata
si la variantele semanate la 8, 15 si 22 aprilie 2015, 29 aprilie 2014 si 6 mai 2014. in 2013, germinarea
si rasarirea plantulelor in varianta optimala (din 29 aprilie) au decurs in conditii destul de favorabile, cu
temperaturi nocturne ale aerului mai mari de +10°C. Prin urmare, rasarirea plantulelor in aceasta
varianta a fost inregistrata intr-o perioada foarte scurta, de 8 zile. Rasarirea plantulelor in varianta
semanata la data de 6 mai 2013 de asemenea a fost inregistrata dupa o perioada de 9 zile, perioada cu
cel mai mic numar de zile cu temperaturi nocturne suboptimale. Rezultatele statistice permit sa se
constate ca, durata perioadei semanat—rasarirea plantulelor este direct proportionala cu numarul noptilor
reci (r=-0,98) si invers proportionala cu temperatura medie a aerului in aceasta perioada importanta in
dezvoltarea plantelor (r=-0,84), afirmatia din urma fiind demonstrata si de M. I. Snegur (1972). Mai
mult ca atat, observarea acestor tendinte in toate variantele testate, ne permite sa presupunem ca
intarzierea rasaririi plantulelor in perioade cu un numar mai mare de nopti reci este rezultatul reactiei
de adaptare a hibridului. De aceea sustinem parerea ca la semanatul porumbului, fie timpuriu, fie
optimal sau intarziat, este important sa se tina cont de evolutia vremii in urmatoarele cel putin 2 saptamani
de dupa semanat, pentru a reduce riscurile conditiilor termice asupra dezvoltarii porumbului la etapele
initiale (Stoll, M., Saab, I. 2015).

Durata perioadei semanat-rasarirea plantulelor a fost analizata si din punct de vedere al temperaturii
solului la adancimea de semanat (tab. 4), insa numai in anii de testare 2014 si 2015. Generalizarea
acestor date a demonstrat ca durata perioadei semanat—rasarirea plantulelor depinde direct de durata
expunerii germenilor in dezvoltare la temperaturi scazute la adancimea de semanat. Astfel, datorita
faptului ca pe durata germinarii a fost inregistrat un numar mai mare de zile cu temperaturi nocturne
mai joase de +8°C, aparitia plantulelor in varianta semanata pe 1 aprilie 2015 a intarziat cu 4 zile, iar in
variantele din 8, 15 si 22 aprilie 2015 plantulele au aparut cu o zi mai tarziu ca in anul 2014. In semanatul
timpuriu, cu 4, 3, 2 saptamani si 0 saptamana mai devreme de epoca optimala, persista riscul dezvoltarii
germenilor in sol rece. Semanatul in epoca optimala si tardiva n-a implicat aceste riscuri, dat fiind
faptul ca temperaturile nocturne la adancimea de semanat au fost mai mari de +8°C.

Testarea hibrizilor in diferite epoci de semanat a permis evaluarea pretabilitatii lor la cultivare in
conditii termice mai putin favorabile. In variantele semanate timpuriu s-a conturat tendinta de rasarire
a unui numar mai mic de plantule ca in varianta martor. insa cadrul natural pe durata germinarii si a
rasaririi plantulelor a permis trierea hibrizilor din punct de vedere al tolerantei la temperaturile suboptimale
de dezvoltare doar in unele dintre variantele semanate.

In anul 2013 au fost testati 5 hibrizi. in varianta din 1 aprilie toti hibrizii testati au rasarit intr-un
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Tabelul 3. Temperatura medie a aerului pe durata semanat-rasarire si numarul zilelor cu
temperaturi nocturne suboptimale de dezvoltare (pragul termic +10°C)
Data Numz‘_nrul Temperatura_ Numz‘uru! d_e zile cu temperatura
Anul devzne medie a aerului minimala a aerului
semanatului | rasaririi semanat- pe durgt% : pﬁn% la pﬁn? la pﬁ”? la inghet
rasarire | semanat-rasarire | +100C | +8°C +6°C
2013 | 1 aprilie |26 aprilie 26 10,1 24 16 12 2
2014 | 1aprilie |24 aprilie 24 10,1 20 18 10 2
2015 1 aprilie |28 aprilie 28 9,2 25 23 17 2
2013 8 aprilie | 26 aprilie 19 10,2 19 13 10 2
2014 | 8aprilie |26 aprilie 19 11,3 15 12 6
2015 | 8aprilie |27 aprilie 20 10,5 18 16 10
2013 | 15 aprilie |29 aprilie 15 11,4 12 8 5 1
2014 | 15 aprilie |29 aprilie 15 12 12 10 7
2015 | 15aprilie |30 aprilie 16 11,1 12 10 5
2013 | 22 aprilie 1 mai 10 16,6 5 3 2 1
2014 | 22 aprilie 3 mai 12 12,5 11 10 8
2015 | 22 aprilie 4 mai 13 12,5 9 8 3
2013 | 29 aprilie, mt| 6 mai 8 19,1 0 0 0 0
2014 | 29 aprilie, mt| 11 mai 13 12,2 9 9 8 1
2015 | 29 aprilie, mt| 10 mai 12 13,6 7 5 3
2013 6 mai 14 mai 9 16,6 5 4 2
2014 6 mai 18 mai 13 12,5 8 7 3 1
2015 6 mai 15 mai 10 14,7 6 5 2
r (durata perioadei semanat—rasarire) -0,84 0,98

r (durata perioadei semanat-rasarire) -0,84 -0,98

Tabelul 4. Temperatura medie la addncimea de semanat si numarul zilelor cu temperatura
suboptimala de dezvoltare (pragul termic de +8°C)

Data Nr. de zile | Temperatura medie | Nr. zilelor cu temperatura minimala
Anul | semidna | . . . .. | semanat— | laadancimea de pana la pana la inah
tului rasaririi | - o semanat +8°C +6°C inghet
2014 | 1 aprilie | 24 aprilie 24 9 7 2 0
2015 | 1 aprilie | 28 aprilie 28 6.3 18 16 1
2014 | 8 aprilie | 26 aprilie 19 10.3 0 0 0
2015 | 8 aprilie | 27 aprilie 20 7 11 9 0
2014 |15 aprilie | 29 aprilie 15 11.2 0 0 0
2015 |15 aprilie | 30 aprilie 16 8.9 7 5 0
2014 |22 aprilie| 3 mai 12 13.2 0 0 0
2015 |22 aprilie| 4 mai 13 10.1 3 2 0
2014 |29 aprilie| 11 mai 13 13.1 0 0 0
2015 |29 aprilie| 10 mai 12 125 0 0 0
2014 | 6 mai 18 mai 13 *17 0 0 0
2015 | 6 mai 15 mai 10 *18.1 0 0 0

Nota: * media pentru perioada 6-12 mai.

numar mai mic de plantule, diferentele fata de varianta martor fiind semnificative numai pentru hibrizii
POR288, POR353 si POR383 (tab. 5). In varianta semanata la data de 8 aprilie 2013, cu 3 saptamani
mai devreme de varianta martor, la fel de slab au rasarit doar hibrizii POR 288 si POR 383, ceilalti
prezentandu-se cu medii foarte apropiate de varianta martor. in varianta semanata la 15 aprilie, hibrizii
au rasarit la fel de bine ca in varianta martor, cu mici depasiri (diferente nesemnificative) la unii dinei,
cu toate ca la a 8-a zi de dupa semanat temperatura aerului in orele diminetii a coborét la +0,1°C. Prin
urmare, coborarea brusca a temperaturii aerului doar intr-o singura zi in stadiul avansat de dezvoltare
agermenilor n-a fost atat de nociva pentru ei. Spre deosebire de varianta din 15 aprilie, hibrizii POR288
si POR461 semanati cu o saptamana mai devreme de varianta optimala, la data de 22 aprilie, au rasarit
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semnificativ mai slab ca in varianta martor, dat fiind faptul ca temperaturile nocturne ale aerului in
zilele urmatoare de dupa semanat au fost mai scazute: in dimineata zilei de 23 aprilie au fost +0,1°C, iar
in zilele de 24-26 aprilie temperaturile au fost in crestere, de la +7,2 la +9,2°C. Astfel, temperaturile
nocturne suboptimale din zilele de dupa semanat au afectat intr-o masura mai mare procesele de
formare a germenului la hibrizii POR288 si POR461, comparativ cu hibrizii POR353, POR383 si
POR427. Reiesind din datele obtinute in 2013, rezultd ca efectul nociv al temperaturilor nocturne
scazute in perioada semanat—rasarirea plantulelor depinde de stadiul de dezvoltare a germenilor, perioada
critica fiind primele zile de dupa semanat, cand au loc procesele de imbibitie a boabelor cu apa din sol.
in 2014, hibrizii semanati la 1 si 8 aprilie au rasarit mai slab ca in varianta martor, insa numai hibrizii
POR427 si POR461 in varianta din 1 aprilie s-au prezentat cu diferente semnificative fata de martor, iar
POR427 si in varianta din 8 aprilie. Hibrizii semanati pe 15 si 22 aprilie de asemenea au rasarit intr-un numar
mai mic de plantule, insa diferentele fata de varianta martor au fost in limita variatiei mediei. Cu toate
acestea, diferentele au fost mult mai importante la hibrizii POR383 si POR427 (9 si, respectiv, 9,4%),
semanati la 15 aprilie, si la hibrizii POR427 si POR461 (5 si, respectiv, 10%), semanati la 22 aprilie.

In 2015, hibrizii Alim 325, POR383 si P8400, semanati la 1 aprilie, au rasarit in cel mai mic numar de
plantule, iar PR37F73 — intr-un numar de plantule ceva mai mare comparativ cu varianta optimala. O
prezenta destul de buna fata de varianta martor si fata de hibridul PR37F73 a demonstrat-o hibridul
POR 461, fiind urmat de hibrizii POR310, POR402 si POR427, cu mici diferente (nesemnificative) la
numarul de plantule rasarite fatd de martor. Din hibrizii semanati la 8 aprilie, cu 3 saptamani mai
devreme de epoca optimala, hibrizii Pioneer 8400, PR37F73 si POR 461 s-au prezentat la nivelul
variantei martor, ceilalti (ALIM 325, POR310, POR383, POR402 si POR427) — cu un numar semnificativ
mai mic de plantule rasarite fata de varianta martor. in alte variante semanate mai tarziu (la 15 si 22
aprilie), hibrizii au rasarit intr-un numar de plantule foarte apropiat de cel inregistrat la varianta martor.
Astfel, datele obtinute permit sa se constate ca hibrizii PR37F73 si POR461, comparativ cu alti hibrizi
semanati la 1 si 8 aprilie 2015, au prezentat un grad de toleranta mai avansat la temperaturile scazute
pe durata perioadei de dezvoltare a germenilor.

Tabelul 5. Rata (%) plantulelor rasarite la hibrizii testasi in diferite epoci de semanat

i | Data seminatului Germinatia
Hibridul | Anu 1 8 15 .. | 29 aprilie, mt .
aprilie | aprilie | aprilie 22 aprilie (ipDLoos) 6 mai | de laborator
POR 288 2013 60 71,3 86,7 71 84,7+11,6 87,3 95
POR 353 2013 50 69,7 70 60,7 67,7+11,6 71 95
POR 383 2013 | 45,8 57,9 67,1 67,5 70,4 +11,6 67,9 93
POR 427 2013 | 71,3 82,9 83,8 67,5 81,2+11,6 80 95
POR 461 2013 62,9 70,4 74,2 57,1 729+11,6 70,4 95
media 2013 58 70,4 76,4 64,8 75,4 +52 75,3 94,6
BEMO 235 | 2014 | 88,7 88,7 89,3 94 92 +10,5 87 98
POR 310 2014 | 89,7 91,7 93 91,3 93,7+10,5 91,3 98
POR 383 2014 | 83,7 79 79,3 89 88,3+ 10,5 89,3 98
POR 427 2014 | 72,3 69,7 80,3 84,7 89,7 £10,5 81,7 98
POR 461 2014 | 747 77,7 82,3 75,3 85,3+10,5 76,7 94
media 2014 | 81,8 81,4 84,8 86,9 89,8+47 85,2 97,2
ALIM325 | 2015 | 66,7 79,3 95,7 97 943+77 96 98
P 8400 2015 | 77,7 84 88 86,7 91+7,7 89,7 98
POR 310 2015 92,7 86 97 94,3 97, 7+7,7 92 98
POR 383 2015 | 62,7 64 77,3 74,7 84+77 84 90
POR 402 2015 86 80,7 87,3 91,3 90+7,7 92,3 98
POR 427 2015 | 89,3 79 90,7 93,7 92,3+77 94,7 98
POR 461 2015 91 92,7 93,7 96 93+7,7 94,3 98
PR37F73 | 2015 | 94,3 87,7 96 92,3 93,3+77 95 98
media 2015 | 82,6 81,7 90,7 90,8 92+27 92,3 97
Media 2013-2015 | 75,5 78,5 85,1 82,5 86,8 85,6 96,4
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Conform datelor obtinute este evident c, in fiecare an de testare, hibrizii semanati cu 3-4 saptamani
mai devreme de epoca optimala au rasarit intr-un numar semnificativ mai mic de plantule (8-11%),
chiar daca regimul termic la adancimea de semanat si temperatura aerului pe durata semanat-rasarire
au fost favorabile culturii. Hibrizii semanati cu 1-2 saptamani mai devreme de epoca optimala de
asemenea au rasarit intr-un numar mai mic de plantule comparativ cu varianta martor, insa diferentele
fata de martor (de pana la 5%) nu au fost asigurate statistic pentru niciunul dintre anii de testare.

intr-un complex statistic cu 3 factori (Tab. 6) a fost analizata influenta epocii de semanat (factorul
A), ahibridului (factorul B) si a anului de testare (factorul C) asupra variabilitatii numarului de plantule
rasarite in variantele testate. Dintre acestia, factorii genotip si anul de testare au fost mult mai importanti
ca epoca de semanat .

Tabelul 6. Date statistice privind germinasia in camp a hibrizilor in 6 epoci de semanat

(numgrul total: 161 grade de libertate)

Factori si interactiuni evaluate Cﬁrade de ,Med'a F factorial F teoretic
ibertate patratelor
factor A (epoca de semanat) 5 530,75 20,33 1,00
factor B (hibridul) 2 1029,94 39,46 1,00
factor C (anul de testare) 2 3849,73 147,50 1,00
factor AB 10 91,20 3,49 1,00
factor AC 10 109,59 4,20 1,00
factor BC 4 1024,59 39,26 1,00
factor ABC 20 64,88 2,49 1,00
eroare 106 26,10 - -
CONCLUZII

1. Durata perioadei semanat-rasarirea plantulelor depinde direct (r=-0,98) de numarul noptilor cu
temperaturi ale aerului suboptimale. In baza acestor observatii, la toate variantele cu semanat timpuriu,
optimal si intarziat se poate afirma ca intarzierea rasaririi plantulelor in perioade cu un numar mai mare
de nopti reci este rezultatul reactiei de adaptare a hibridului la conditiile termice.

2. Efectul nociv al temperaturilor scazute pe durata perioadei semanat-rasarirea plantulelor este
corelat cu stadiul de dezvoltare a germenilor, perioada critica fiind primele zile de dupa semanat, cand
au loc procesele de imbibitie a boabelor cu apa din sol.

3. In variantele cu insamantare timpurie au fost obtinute mai putine plantule, pierderile la o unitate
de suprafatd in variantele semanate cu 4 sau cu 3 saptamani mai devreme fiind mai importante
(8-11%) ca in variantele semanate cu 2 sau cu 0 saptaimana mai devreme (de pana la 5%). In unii ani
de studiu aceste raporturi au fost semnificativ influentate de conditiile termice pe durata dezvoltarii
germenilor si a rasaririi plantulelor.

4. La analiza statistica a datelor privind numarul de plante rasarite in 6 epoci de semanat s-a
constatat ca genotipul si anul de testare sunt factori mult mai importanti pentru variabilitatea caracterului
decat epoca de semanat .

Multumiri. Cu deosebita gratitudine apreciem aportul colegilor Ghenadie Rusu, la lucrarile de
evaluare a temperaturii solului la adancimea de semanat, si Eugen Rotari, la determinarea calitatii
germinative a semintelor in conditii de laborator.
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VJIK 633.1173247:632.111/.112(478)

K BOMPOCY O 3ACYXO-)XAPOCTOUKOCTU U
AJANTUBHOCTU MANKOM O3MMOW MNLWIEHULUbI B
PECMNYBINUKE MOINOOBA

Anexceit Ilocmonamu', Muxaun Maxkuoon?, Tumy Cepzeir'
YHUU nonesvix kynomyp «Cenexyus», Pecnybiuxa Mondosa
2[0CKOMHCCHS TI0 MCTIBITAHHUIO COPTOB pacTeHuii Pecryomiku Mommosa

Abstract. In terms of increasing continentality and instability of climate there is a significant need for enhan-
cing drought resistance and heat tolerance of the newly created varieties of Triticum aestivum L. in such a wheat
growing region as the Republic of Moldova. As a result of studying the behavior of 23 winter wheat varieties
evaluated in the state variety testing program (2013-2015), covering the trial fields of all agro-climatic zones of the
country, there have been determined relatively drought-tolerant and adaptive varieties, both of domestic and
foreign selection, for their possible inclusion in the breeding study. According to drought resistance index
(defined as the ratio of the variety productivity level in dry years to favorable years, expressed in %), the variety
Talisman developed by Balti Research Institute of Field Crops ,,Selectia” was highlighted (82%). Other varieties
also recorded good values - Capriana (75%), Bt-19-07 (77%), Vestitor (75%) and Izvor (76%). As for the level of
productivity (the average yield over all testing fields) for the full 3-year testing cycle, the varieties Kuyalnik (5.63
t/ha), Epokha Odesskaya (5.53 t/ha), Meleag (5,38 t/ha) and Bt-19-07 (5,40 t/ha) were underlined.

Key words: Triticum aestivum; Winter wheat; Variety; Drought resistance; Adaptability; Productivity.

P e(l)epaT. Ha (bOHe YCUJICHUSA KOHTUHCHTAJIbHOCTHU U HECTAaOMIILHOCTH KJIMMaTa CYHICCTBCHHO BO3pacTacT
HE0OXOMMOCTB YCHIICHHS 3aCyX0-, )KapOCTOMKOCTH y HOBBIX BBIBOIMMBIX cOpTOB Triticum aestivum L. B Takom
NIIEHUYHOM PETUOHEC KaK MOJ‘II[OBa. Ilo pe3yiibTaTaM MMOBCACHUSA 23 COpPTOB 03UMOit NIICHUIBI B
ToccoproucnbiTannu pasHbix jet (2013-2015) Ha copToyyacTKax BCeX arpOKIMMATHYCCKUX 30H PECIyOIHKH
OIPEACIICHBI CPABHUTCIIBHO SaCYXOYCTOfI‘IHBLIe " aJaliTUBHBIC COPTA, KaK OTC‘IGCTBGHHOI\/'I, TaK U 3apy6e>KH01‘/'I
CCJICKIIUHN JId UX BO3MOKHOT'O BKIIFOYCHUS B CCICKIIMOHHYIO npopa60TI<y. Ilo HUHACKCY 3aCYXOy0TOI\/'I‘II/IBOCTI/I
(onpe,uenﬂeMOMy KaK OTHOHICHUC YPOBHSA MPOAYKTUBHOCTHU COPTOB B 3aCYIJIMBLIC TOABI K 6J‘IaFOHpI/IHTHLIM,
BBIpOKEHHOM B %) BBIZICITHIICS PaOHUPOBAHHBIN cOpT cestekiu benbiikoro HUN mosessix KyapTyp — Talisman
(82%). Xopomire mokasarenu Takxe y apyrux copros — Capriana (75%), Bt-19-07 (77%), Vestitor (75%) u lzvor
(76%). Io ypoBHIO IPOLYKTHBHOCTH 3a MOJHBIN 3-X JICTHUH UK HCTIBITAHUS (CPEAHSS YPOIKAHHOCTD MO BCEM
copToyJacTkam) Beiieuarch copra Kysuieauk (5,63 1/ra), Dnoxa oxecckas (5,53 1/ra), Meleag (5,38 t/ra) u Bt-19-
07 (5,40 1/ra).

KaroueBnie cioBa: Triticum aestivum; Osumas mmenuia; Copr; 3aCyX0yCTOHYHBOCTD; ATalTHBHOCTE,
IIpoayKTUBHOCTB.

BBEJIEHUE

Kak m3BectHO, MonmoBa oTHOcHTCs K FOro-3anafHoMy CTEITHOMY PETHOHY C €r0 HeCTAOHIbHBIMU
THIPOTEPMHYCCKUMHU TTOKa3aTesiMu Kiinmara. Oco0eHHO aMIUTUTY/Ia ATUX MOKa3areei yeyryomnsiiach
3a MOCJIeTHUM TIEPHOJT BPEMEHH, KOTIIa Ha JIOJTFO CYXUX U )KAPKHUX YCIOBHIA ITOTOJIBI B IEPUOJT AKTHBHOU
BETeTAIlUU PACTCHUI MPUXOIUTCS MMOYTH MOJOBUHA JIET, YTO OE3YCIOBHO KpaifHe HETaTUBHO CKa3bl-
BAETCS M HA YPOBHE MPOXYKTHBHOCTH ITOJEBBIX KYNIBTYp, BT.4. 03UMOii mmenuis! (Bporckux, M.JI.
2011). st arpapHOTO CEKTOpPA HAIleH PeCITyOINKH, 3aCyXa HMEET CBOIO CIIEIH(HKY, HO OCHOBHBIM
KPUTEPUEM ONPE/ICTICHUS €€ CTEIEeHH SBISIOTCS OONICTTPUHATHIC MTOKA3aTel I , B YACTHOCTH:

- CHIKEHHE KOJTMYECTBA BBITIA IAOIIUX OCAJIKOB IO CPABHEHHIO CO CPEHEMHOTOJIETHUMH ITOKa3a-
tesimu Oontee yem Ha 30% xapakTepu3yloT CHIbHYIO 3acyxy, a Ha 50% - karactpoduueckyro. Kak
W3BECTHO 3TH MEPUO/IBI, KaK MPABHJIIO, COMPOBOXKIAFOTCS ¥ COYETAHUEM BHICOKHX TEMITEPATYP BO3IyXa.

- cHkenne ruaporepmudeckoro koahduirrenta (I'TK) mrmke 0,85-0,80 mpuBoasT k CHIBHOIM 3acyXe,
a amwke 0,750-0,70 — x katactpoduueckoii. Onenka u ananus ['TK npeacrasisier ocoOblit MHTEPEC,
T.K. SIBIII€TCS WHTETPalibHbIM (aKTOPOM B3aMMOJEUCTBHSI OCAJKOB W TEMIIepaTyp BO3ayXa 3a
omnpenenennsiii mepuon Bpemenu (Censaunos, I T. 1937).

B pecriybnmuke MonjoBa B OTIENbHBIE TOJBI CHIIBHBIC 3aCyXH OXBATHIBAIOT MPAKTHYCCKHA BCIO
TEPPUTOPHIO U MPOIODKAFOTCS B TEUEHHE JUTUTEIbHOTO BpemenH (1,5-2,0 mecsia).

B Takue ronpl 3acyxa BBI3BIBACT PE3KOE CHIDKCHUE YPOXKAHHOCTH 03UMOM MIIICHHUIIBI  BAJIOBBIX



Auekceii [Tocrosiatn, Muxana Makugon, Tuty Cepreii, K Borpocy 0 3acyX0-KapOCTOMKOCTH U a1anTUBHOCTH. .. (17-21)

18 Stiinfa agricold, nr. 2 (2016)

coopoB 3epHa. Takum okazancs u 2015 rox — oauH U3 3-X MOCIEAHUX aHAIU3UPYEMBIX JIET, YTO
MIPUBEJIO K CYIECTBEHHOMY CHIDKEHUIO YPO)KaWHOCTH 3TOW KynbTypbl. CpenHss yposkaltHOCTh IO
pecnybiinKe y 03MMO# MIIEHHUITBI COOTBETCTBEHHO coctaBmia: 2013 — 3,00 1/ra, 2014 — 3,59 1/ra
2015 — 2,82 1/ra, T.e. cumkenue no cpasHenuio ¢ 2014 rogom cocrasmino — 22%.

Kak n3BectHO, 60pp0da ¢ 3acyxoii CIOKHA M MHOTOTPaHHA B OAOOpPE MEPOINPUSATHIA U MTPUEMOB,
CHIDKAIOIIUX €€ HETaTUBHOE BO3/ICHCTBHE.

OpHUM U3 Majo3aTpaTHBIX M 3()(PEKTHBHBIX NPUEMOB YBEJIMYEHUS YPOXKAWHOCTH HE TOJBKO Y
03UMOM MIIEHUIIBI, KaK T10J1araeT psJl UCCIe0BaTeNIel U CBUIETENbCTBYET OIIBIT, IBISETCS CO3IaHNe
Y HMCIIOJIb30BAHUE COPTOB, YCTOWYMBBIX K BO3IEHCTBHIO aOMOTHYECKUX CTPECCOB M 3aCyXH B TOM
02 () <

B HUU noneBbix KynsTyp «Cenekuus» TpaJulnOHHO BeJach U BEIETCS CEIeKIMOHHAas paboTa Ha
KOMIUIEKC MOP(OJIOTHYECKUX MPHU3HAKOB U CBOMCTB B CENEKTUPYEMBIX COPTax O3MMON MSTKON
MIIEHUIB], TO3BOJISIONIUX MOANEPKUBATh CPAaBHUTENIBHO BBICOKHI YpOBEHb MX aJalTHBHOCTH.
IIpuBeneHHbIE B TaHHOW CTaThe OLIEHKA M aHAJIU3 MOBEAEHHUSA B Pa3HbIE IO METEOPOJIOTHYECKUM
YCIIOBUSIM TOJbI pAaHOHMPOBAHHBIX U MEPCIEKTUBHBIX COPTOB O3UMOM MSTKOM MIIEHUIIBI CENEKIIUU
WHCTUTYTa B CPAaBHEHUU C COPTAMU JPYIHX CENEKLUMOHHBIX YUPEXKICHUH, UCIIBITYEMbIX B Pa3HBIX
30HaX pecIyOJIMKH B TOCCOPTOCETH, HAIVISITHO CBUACTEIHLCTBYIOT 00 3TOM.

MATEPHUAJI U METO/bI

broMeTrpuueckoMy aHaN3y MOABEPTHYTHI PE3YIbTaThl YPOXKAHHOCTH TOCCOPTOMCIBITAHUS 23
pailOHUPOBAHHBIX U MEPCIEKTUBHBIX COPTOB O3MMON MSTKOW MIIECHUIIBI, UCIBITHIBABIIMECS HA
TOCCOPTOYYACTKAX BCEX arpOKIMMATHYCCKHMX 30H PECIYOIUKH B TAKHE KOHTPACTHBIC TI0 THAPOTEP-
muueckomy pexumy kak 2013 — 2015 roger. M3 Hux 9 copro ceneximn HUUIIK «Cenexuusi», 1
copt AH Pecniyonukn MosioBa U OCTaIbHBIC 3apyOSKHOM CENEKIIMN U3 TAKUX CTPaH Kak YKpauHa,
Opannus, Pymbiaus u Tepmanus u ap. 2 copta — Mensr u KysIbHUK B TOCCOPTOCETH Ha JaHHBIN
MIEPUOJT MCTIONB3YIOTCS B KAUECTBE HAIIMOHATIBHBIX CTAHIAPTOR.

PesynbraThl ypoxailHOCTH 3a yKa3aHHBIC TOJbI OBUTH OIEHEHBI MO TAKHUM OHOMETPUUYCCKUM
TnoKa3aTesaM, kak kodp@uiuent papuanuu (CV), mapameTpsl sKonoruyeckoi miactuunoctu (b)),
(enorumueckoi crabunbaocTH (S?), ceneximonnoii nenHocty (SC) n uueke 3acyxoycroitunsoctu (M3),
KOTOPBIN OTpPENeIsIi, KaK OTHONICHUE YPOBHS TPOAYKTHBHOCTH COPTOB B 3aCYIILTMBBIC TOMIBI K Oaro-
TPHUATHBIM, BeipaskeHHOM B % (Mamownog, JI.K., Kuwm, I'T". 1986; /IpsxoB, A.B., TpyHosa, M.B. 2010).

PE3VJIBTATBI 1 OBCYXKIAEHUS

HM3BeCTHO, 4TO 3aCYXOyCTOIYMBOCTD Yy PACTEHUH Pa3HbIX KYIBTYP, B TOM YUCIIE MIIEHUIIBI MATKOW
03MMOH TIPOSIBIAETCS KaK CIIOCOOHOCTh PACTEHUH 3a CUET TEX MJIM MHBIX MPU3HAKOB M CBOMCTB, a
Yarie 1 UX KOMILIeKCa, (JOpMHUPOBATh COOTBETCTBYIOIINI YPOBEHb XO3SMCTBEHHO — IIEHHOTO YpOXKast
npu 3acyxe. UeM MeHbIE CHHKEHHE TOTO YPOBHS, TEM BBIIIE 3aCyXOYCTOWYHMBOCTH y Ka)KJOTO
KOHKPETHOTO COpTa.

I[IpuBeenHbIe Ha TpaduKax 1 u 2 qaHHBIE THAPOTEPMUIECKOTO PEKIMA 33 CEITLCKOX03SHCTBEHHBIE
rozbl 2013-2015 moka3bIBarOT MX KOHTPACTHBIN XapakTep, u3 KOTOPhIX BUAHO, uTo 2015 rox okazancs
OCTPO3aCyIUTUBBIM, XKaPKHM H, B IIEJIOM, MaJIO OJIarOMPUSATHBIM JJIsl HOPMAJIBHOTO POCTa M Pa3BHTHS
03MMO¥ NIICHUIIBI B €€ OHTOTEHE3E.

O0 7TOM TaKXkKe CBHETEIBCTBYIOT IIOKA3aTENU THAPOTEPMHIECKUX KO (DUIIMEHTOB 32 YKa3aHHbIE
rojipl B oceHHmid 1 netHuit iepuonsl: ['TK —2013 -0,92-1,10; 2014 - 0,76-1,03 u 2015 - 0,31-0,53 mpu
ONTUMYME 3TOro nokasatens — 1,2.

Kak Bumno, ypoBerb I'TK ykaspiBaeT Ha miybokyro 3acyxy B 2015 c/x roay. Ha done Taxoit
JMHAMUKU THIPOTEPMUYECKOTO PEKHMMA 32 TOJbl N3YUCHHUS BIIOJHE MOATBEPIKIAACTCS TE3UC O TOM,
YTO aMIUIUTYyIa KOJICOAHUsSI ypOXKaeB O3MMOM IIICHUIBI B HAIIEM PETHOHE OOJbIIe 3aBHCUT OT
XapaKTepUCTUKH ToJja, YeM OT reorpaduueckoil 30HBI €€ BO3JACHCTBHUSA, O YeM YOeIUTEIbHO
CBHJICTENILCTBYIOT JaHHbIC MTPUBEICHHBIE B Ta0bmuax 1 u 2.

Koapdurment Bapuanuu (CV) 3aMeTHO BbILIE [TPU €r0 ONPEICTICHHH B Pa3HbIC TO/bl, YeM HpH
OLICHKE B Pa3HbIX IKOJIOTNIECKUX 30HAX BO3/ICIIBIBAHMS.
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Cpe/iHee MHOTOIETHee I

I'padpuk 2. JJunamuxa memnepamypol
6030yxa 3a 2013-2015 c/x 20061 6 30He
HUUIIK ,,Cenexyus” (Oannvie
memeocmanyuu HUUTIK ,,Cenexyus’)

Taoéauna 1. Ilpodykmusnocms u cmenedv adanmueHOCMU PA3IUYHBIX COPMOE O3UMOU
nuenuyvl 6 pasuvix sonax Pecnybnuxu Monoosa (dannvie I'CH 3a 2013-2015 2.2.)

Cpeauss ypoxxkaiiHOCTH 10
Ira Buomerpuueckue nmokasarein
No Copr Crtpana 30HaM, T
OPUTHHATOP cesep | nenp | for no pecmy- | U3, | CV, b s?2 Se
OnnKe % %

Monnosa
1 |Meleag HUMIIK 5,68 | 6,07 |5,11 5,62 73 | 8,59 | 2,96 0,07 4,73

«Cenexnus»
2 | Capriana -&»- 5,61 | 5,60 |5,21 5,47 75 | 4,17 ] 1,01 0,06 5,08
3 | Talisman -&»- 551 | 5,77 |5,56 5,61 82 | 2,46 | 0,84 0,01 5,36
4 | Bt -19-07 -&»- 557 | 5,81 |5,49 5,62 77 | 2,96 | 1,11 | 0,00001 | 5,31
5 |L&utar -«»- 544 | 5,87 |5,31 5,54 71 | 5,29 | 1,95 | 0,000003 | 5,01
6 | Vestitor -&»- 5,45 | 5,86 |5,35 5,50 75 | 4,87 | 1,80 | 0,00025 | 5,07
7 | Creator -«»- 559 | 5,70 |5,15 5,48 66 | 531 | 1,57 0,06 4,95
8 | Fenix* -«»- 593 | 5,89 |5,79 5,87 73 | 1,23 ]| 0,22 0,01 5,73
9 |Rod* -&»- 5,69 | 6,20 |5,69 5,86 73 [ 5,02 ] 1,91 0,01 5,38

Moldova Monzosa
10 77 TI'enernueckuii | 5,68 | 5,25 |5,24 5,39 67 | 4,66 | -0,46 0,12 4,97

WHcTuTyT
11 | KysnpHUK Ykpauna 566 | 6,34 |5,47 5,82 73 | 7,85 | 3,04 0,0001 | 5,02
12 | Dnoxa og. -«»- 538 | 6,23 |5,58 5,73 71 | 7,76 | 2,66 0,08 4,95
13| Estivus Dpanist 5,44 | 5,18 |5,32 5,31 72 | 2,45 | -0,66 0,01 5,06
14 | Glaucus I'epmanus 5,04 | 5,13 |4,67 4,95 70 [ 4,93 ] 1,31 0,04 4,50
15| Athlon* Dpaniys 595 | 6,38 |6,38 6,24 65 | 3,98 | 0,48 0,11 5,82
16 | Genius* I'epmanms 5,87 | 554 |5,99 5,80 70 | 4,02 |-155| 0,0001 |5,36
17| llinca* Xopsarus 545 | 6,01 |5,74 5,73 69 | 488 | 1,34 0,08 5,20
18 | Katarina* Xopsatus 554 | 5,78 |5,67 5,66 72 | 2,12 | 0,56 0,01 5,43
19| Mulan* I'epmanms 6,19 | 5,80 |5,76 5,92 67 | 4,02 | -0,33 0,11 5,51
20 | Quebon* Dpanius 585 | 5,82 |5,57 5,75 69 | 2,68 | 0,62 0,03 5,47
21 [Hyfi (F)* DpaHnus 6,51 | 7,46 |6,86 6,94 73 [ 6,92 | 2,64 0,15 6,06
22| Glosa* PyMbIHUS 575 | 6,17 |5,94 5,95 70 | 3,563 | 1,07 0,04 5,55
23| lzvor* -&»- 5,43 | 5,40 |5,80 5,54 76 | 4,02 | -1,08 0,05 5,16

HCPgs t/ra 0,26-0,33 0,28-0,36 0,60-0,51

*) 2 T0/1a M3yUYCHHUSL.

BesycnoBHO, 31€Ch HaKIaABIBAIOT CBOW OTHEYATOK (U3MOIOr0-OHOIOTHYECKHE OCOOEHHOCTH
pa3HBIX COPTOB.
Tak, Takue copra, kak Fenix, Athlon, uMest Hu3KHe noka3ares BApbUPOBAHHS YPOXKACB B 3aBUCUMOCTH
OT METEOYCIIOBHH, a TaK)Ke XOpPOILIUE M JAPYrue OMOMETpPHUYECKHE TMOKa3aTeldHu (IKOIOTHYECKYIO
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IJIACTHYHOCTh (DCHOTHITUYECKYIO CTaOMIIBHOCTD M CEJICKIIMOHHYIO [ICHHOCTB) MOATBEPIKAAIOT CBOIA
JIOCTaTOYHO BBICOKMI YPOBCHB QJIAITUBHOCTH U IICHHOCTH B Ka4€CTBE MCXOJHOIO Marepuaia JUis
CEJIEKLIMOHHOM IIPAKTUKH, XOTSI YPOBEHB 3aCyXOyCTOMYMBOCTH Y HUX CPABHUTENILHO HUZKHH.

Bonpias mectpoTa THAPOTEPMHUUECKOTO pexuMa moroasl 3a ananusupyembie 2013-2015 rogmsr,
HO3BOJIMJIM TaKXKe OLCHUTh UHJICKC 3acyxoycToiunBocTH (M13) y MCTIBITHIBABIIUXCS B Pa3HbIX 30HAX
peciyOIMKY COPTOB MIIICHHMIIBL.

Tadauna 2. /Ipooykmuernocmv u cmenenv a0AnMUSHOCU PA3TUYHBIX COPMOE O3UMOLL
nueruybl 8 pasuvle 200bi ucnvimanus ¢ loccopmocemu Pecnyonuxu Monoosa 3a 2013-2015 ..

Cpeausisi ypo:kaiiHOCTh 1O Bbuomerpuyeckue
Crpana
Ne Copr ODHIMHATO BceM copToydyacTkam (1/ra) noKazaTeJjau
P P 72013 ] 2014 | 2015 | cpemee |CV, %] b; % Sc
Moinnosa
1 |Meleag HUUIIK 4,94 | 5,62 | 558 5,38 7,09 | 1,39 0,01 |4,73
«Cemexmus»
2 |Capriana -«»- 5,05 | 5,35 | 5,55 5,32 473 1088 | 001 |484
3 |Talisman -«»- 492 | 554 | 5,66 5,37 7,39 | 1,46 | 0,0007 | 4,67
4 |Bt-19-07 -«»- 501 | 569 [ 551 5,40 6,52 | 1,21 | 0,032 | 4,76
5 |Lautar -«»- 4,97 | 552 | 554 5,34 6,05 | 1,19 | 0,001 | 4,71
6 |Vestitor -«»- 5,06 | 562 | 548 5,39 541 | 1,01 | 0,020 | 4,85
7 |Creator -«»- 5,00 | 562 | 5,23 5,28 593 1082 010 | 4,70
8 | Fenix* -»- - 5,86 | 5,75 5,81 - - - -
9 |Rod* -«»- - 5,62 | 5,72 5,67 - - - -
Monnosa
10 | Moldova 77 T'enernueckuii | 4,96 | 5,42 | 5,22 5,20 444 | 0,72 0,03 4,76
WNucTuTyT
11 | KysmpHuUK YkpanHa 549 | 566 | 5,73 5,63 2,19 |1 0,45 | 0,001 | 5,39
12 | Dmnoxa of. -«»- 532 | 548 | 5,79 5,53 432 10,73 | 0,04 | 5,08
13 | Estivus I'epmanwst 482 | 542 | 5,40 5,21 6,96 | 1,34 | 0,0001 | 4,61
14 | Glaucus I'epmanwst 458 | 445 | 5,31 4,78 9,70 10,80 | 0,33 |4,01
15 | Athlon* Dpanis - 6,80 | 5,40 6,10 - - - -
16 | Genius* I'epmanus - 6,18 | 5,00 5,59 - - - -
17 |llinca* Xopsatust - 5,87 | 4,91 5,34 - - - -
18 | Katarina* XopBatusi - 5,78 | 5,28 5,33 - - - -
19 | Mulan* I'epmanus - 6,20 | 5,32 5,76 - - - -
20 | Quebon* Dpanrus - 5,85 | 5,34 5,60 - - - -
21 |Hyfi (F1)* Dpanist - 7,26 | 6,35 6,81 - - - -
22 | Glosa* Pymbinust - 6,00 | 5,63 5,82 - - - -
23 | lzvor* —»- - 5,40 | 5,61 551 - - - -
HCPO05 1/ra 0,12-0,51 0,06-0,51 0,15-0,34

*) 2 roga u3yveHus

Kak BHIHO W3 pe3yabTaroB TakO¥ OIEHKH, MPUBEICHHBIX B Ta0n.l, Ooyiee BHICOKMM YPOBHEM
3aCyXOyCTOMYMBOCTH OTIIMYAETCS PAOHMPOBAHHBIN COPT CeNeKIuy HHCTHTYTa — Talisman. Xoporme
MTOKa3aTej I DTOT0 BAYKHOTO MPU3HAKa TakKe y APYruX Haimx coptos — Capriana, Bt-19-07 u Vestitor,
a TaKoKe pyMbIHCKOTO copra |zvor. CpeHue mokaszarely 1o 3aCyX0-KapOCTOMKOCTH Y HOBOTO paiioHu-
POBAHHOTO copTa Hatei ceneknuu — Meleag, a Takke HOBBIX IEPCIIEKTUBHBIX COPTOB, MPOXOISIITHX
roccopToucubITanus B Pecrnybianke MommoBa — Fenix u Rod. W3 3apyOeKHBIX T€HOTHIIOB — Y
rubpugHOro copra n3 @panmmu — Hyfi.

OcranbHble COpTa OKa3alnch MeHee 3acyxoycronumeiMu — Creator (HUMIIK «Cenekums»),
Moldova 77 (AH Pecmyonuku Mosmosa) u Takxke 3apyoexusie copra kak Athlon (®panrms), llinca
(Xopsarus), Mulan (T'epmanmst), Quebon (®panrs).

He BBI3bIBaeT COMHEHUSI X TOT (DaKT, UTO HA JJAHHOM 3TaIle Pe3KOro 000CTPEHNsI KOHTHHEHTATEHOCTH
KJIMMara, He0OXOIUMO YCUITUTh CEJICKIIMOHHYIO paboTy Ha yCTOHYMBOCTD HOBBIX CO3/1aBAEMbIX COPTOB
K BBICOKHM TEMIIepaTrypaM Bo3ayXa, 0COOCHHO B (pa3y KOJOIIECHHS W HAJIMBA 3epHA.
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Ecnu comoctaBuTh ypOBEHb MPOAYKTUBHOCTH y UCIBITHIBABIIMXCS B FOCCOPTOCETH, Kak
OTEUECTBEHHBIX, TaK M 3apy0e’KHBIX COPTOB B IIEJIOM 11O pEeCIyOlIMKe, TO MOKHO KOHCTaTHPOBATh,
4TO B CPETHEM 3 MOJIHBIN UK o1leHKH — 3 Tozia (2013-2015) BbIaenuIncy copTa 0AeCCKOM CeNeKINH
— Kystnbauk 1 Onoxa oznecckas u copra HUUIIK «Cenexuus» - Meleag u Bro-19-07, a 3a 2-x netHuit
mukn u3ydenus (2014-2015) — dpanmysckue copra Hyfi u Athlon, a taxoke pymbiackuii copt Glosa
(cm.tadmn.1). A B 3acyuumBoM 2015 rogy JaydmIMMH MO MPOIYKTHBHOCTH OKA3aJMCh CIICIYHOLIHE
copra: Hyti (Opannus), Dnoxa onecckas (Ykpauna) u Fenix (Monmoa). biusku k HUM Taroke copra
Kysutbnuk (Yipauna) u Rod (Mongosa) (cm.1a6m.2).

OnHaxo cieyeT OTMETHTD, 4To 0oJiee MOIHAs OLIEHKA IEPCIIEKTUBHOCTH U YPOBHS aIallTUBHOCTH
9THX COPTOB MOXET OBITh OMpeziesieHa Ha (JOHE BCECTOPOHHEW AUArHOCTUKHU U CTETICHH UX MOPO30-
3UMOCTOUKOCTH, T.K. U3BECTHO, YTO PE3KHE MOPO3bI H OECCHEKHBIC 3MMBI B HAIIIEM PETHOHE HEPEAKH,
YTO MOATBEPKAAI0T 1 yermoBust 3umbl 2015/2016 ¢/x ropa, a Taxke u B Apyrue rofpl. 1, 6e3ycioBHO,
NPaKTUKa UX HCIOJIH30BaHUS B arPapHOM CEKTOPE PECITYOIIHKH.

BbIBO/IbI

Ha ocHOBe pe3ynbTaToB TOCCOPTOMCIBITAHUS COPTOB MIIEHUIIBI 03UMON MSATKOM CEJIECKIIMH
Pa3IMYHBIX CEJCKIMOHHBIX yUpexkIeHHH u GupM (Kak OTEYECTBEHHBIX, TaK M 3apyOeKHBIX) B
KOHTPACTHBIE 110 THAPOTEPMUUECKOMY PEIKHMY TO/IbI B OHTOTCHE3€ PACTCHUI MOYKHO C OIpE/IeIICHHOM
JI0JICH BEPOSITHOCTH OLICHUTH M CTENEHb UX 3acyxo-ycrodumBocTH (M3), conmocTaBiss ypoBeHb HX
NPOJIYKTUBHOCTH B 3aCYIIUTUBBIC TO/IBI K OJIarONPUSATHBIM.

ITpu Taxoit oLeHKe TYYIIMMH IO YPOBHIO 3aCYX0-KapKOCTOHKOCTH OKa3aJIiCh HOBBIE COPTa MECTHOM
ceneximu — Talisman, Bt-19-07, Crpriana, Vestitor, onecckoii cenekiin — KysimbHuk, 3moxa ogecckas,
PYMBIHCKHH copT — 1zvor u dpaniy3ckuit rudpuansiii copt Hyfi.

ITo 0CHOBHOMY KOMILIEKCHOMY MOKa3aTeII0 — YPOBHIO POAYKTHBHOCTH B CPEITHEM 10 PECITYOINKE
3a TIOJTHBIH 3-X JISTHU LIUKJT UCTIBITAHKS BBIJICITMIINCH COPTa OJIECCKOM ceneKny — KysimbHUK 1 Dnoxa
oJecckast, MecTHO# cenekin — Meleag n Bt-19-07, a 3a 2-x nietHuii nuki — dpanirysckue copra Hyfi
u Athlon u copt pymsiackoii cenekuuu Glosa.

B 3acynmBom 2015 roxy Gonee yposkaitHBIMU oka3aiuch Takue copta: Hyfi (Opanmms), Dmoxa
onecckas (Ykpauna) u Fenix (Pecnyonuka Mongosa). CunraeM, 4To 3TH COPTa C YCHEXOM MOTYT
UCIIOJIb30BaThCS B KAYECTBE POIUTEIBCKUX (DOPM MPU THOPUIN3AIINY TIO CO3TAHUIO HOBBIX MECTHBIX
aJIalITUBHBIX COPTOB.
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®OTOCUHTE3UPYIOLLAA AKTUBHOCTb PYOEPAIIbHOM
PACTUTEJIbHOCTU B 30HE BIIUAHUA CBAJIKU

Bacunuu IIOIIOBUY
Jlveo6cKUll 20cyOapcmeenHblil yHugepcumen 6e30nacHoCmu JHcuznedesmensuocmu, 2. JIeeos, Yxpauna

Abstract. Vegetation, which was formed in landfills, is influenced by many stress factors in the process of its
further development. The most clearly manifested stress factors emerge in conditions of devastated landscapes.
Landfills represent one of the most technogenically devastated landscapes. Vegetation is subject to the negative
impact of elevated temperatures, salinity, soil contamination with heavy metals and radionuclides, drought, lack of
moisture, waste gases and products of combustion. Consequently, mineral nutrition of plants is disrupted, leading
to achange in colour (yellowing of leaves, leaf covering with brown or purple spots and so on), cessation of growth
(dwarfism), formation of cracks and holes in the leaves and loss of the whole species. The photosynthetic apparatus
is primarily exposed to the action of stressors. An important role in the process of photosynthesis is played by the
green plant pigments - chlorophyll. As a result of studying the photosynthetic apparatus of ruderal landfill species
it was established that the most resistant species, under such conditions, are Arctium lappa L. and Chenopodium
urbicum L. Also, there were determined the less resistant species to technogenic pressing in the landfill impact
zone, and namely: Artemisia vulgaris L., Artemisia absinthium L. and Plantago major L.

Key-words: Landfill; Ruderal vegetation; Photosynthetic activity; Resistance; Stress; Pigments; Chlorophylls;
Carotenoids.

Pedepar. PacturensHocTs, KoTOpas copMupoBaiach Ha CBJIKax, B IPOLIECCaX CBOETO NATbHEHIIEro pa3BUTHS
TIOJIBEpraeTcst BIANSHUIO MHOTHX cTpecc-(hakTopoB. Hanbortee sipko cTpeccoBblie (hakTophI MPOSIBISTIOTCS B YCIOBHSX
JIEBaCTUPOBAHHBIX JlaH A ToB. OTHUMH 13 HANOOJIee TEXHOTEHHO 3arpsI3HEHHBIX IeBACTHPOBAHHBIX JTAHAIIA(TOB
SIBIISTFOTCS CBAJIKU. PacTUTENBEHOCTB IMOATIAAeT M0/ HEraTUBHOE BIIMSTHHE TIOBBIIICHHBIX TEMITEPATYP, 3aCOJICHHOCTH,
3arpsi3HEHUE TSHKENIBIMU METAIAMU M PaJIMOHYKIMAAaMu cyOcTpara, 3acyxH, e(uuuTa Biart, ra3oB U MpoyKTOB
rOpeHusi 0TX0/I0B. BenenicTBre 3Toro HapyiaeTcs MUHEpaJIbHOE IUTaHNE PACTEHHUIA, YTO IPUBOJUT K UI3MEHEHHIO HX
OBCTa (HO)KCJ'[TCHI/IIO JIMCTHEB, NOKPBITHIO JIMCTHEB KOPUYHEBBIMHA NI (bI/IOJ'ICTOBI)IMI/I IIATHAMU U T. I[.), MPEKPAICHNUIO
pocra (KapJIMKOBOCTh), 00pPa30BaHMIO TPELIUH M JbIP B JIMCTBAX M TMOEIM BHIOB B LIEJIOM. B mepByto ouepenn
MOJIBEpraeTcst BO3ACHCTBUIO CTPECCOBBIX (PaKTOPOB (hOTOCHHTE3UPYIOLIMIA arapar. BaxkHeiiinyto posb B npoiecce
(hoTOCHHTE3a UIPAIOT 3€JIeHbIE TIMTMEHTBI pacTeHui - xyopoduuisl. [Ipu uccnenoBanuu GpoOTOCHHTE3UPYIOIIETO
anmnapara pyJaepaibHbIX BUIOB CBAJIOK YCTAHOBJIEHO, YTO Hanbosiee yCTOWYNBBIMHU BHIAMU, TIPH 33/IaHHBIX YCIIOBUSIX
MecroobuTanui, sistrorcst Arctium lappa L. u Chenopodium urbicum L. He ycToitsiBbIME K TEXHOTGHHOMY TIPECCHHTY
B 30HE BIIMSIHUS CBAIOK OOHApy»eHbI Bubl Artemisia vulgaris L., Artemisia absinthium L. u Plantago major L.

KuaroueBsbie ciioBa: Cpainka; PynepanbHas pactutensHoCTh; @oTOCHHTE3UpYIOIAs aKTUBHOCTH; CTOHKOCTS;
Crpecc; [Turmentsr; Xnopoduisr; KapoTrnHONUIH!.

BBEJIEHUE

DOTOCUHTE3 UMEET BayKHEMIIIEE 3HAYCHNE B KU3HU PACTUTENILHOTO OpranuimMa. ®oTOCUHTE3UPYIOIIUIA
anmapar B MEpBYIO Oo4depelb MOABEpraeTcs BO3IEHCTBHIO CTpeccoBbIX (akTopoB. Hambomee sipxo
CTpeCcCOBBIE (DAKTOPHI ITPOSBISIFOTCS B YCIOBHSX JIEBACTHPOBAHHBIX JaHamIadToB. OQHIMEI N3 HanOoJee
TEXHOTEHHO 3arPsI3HEHHBIX J€BAaCTHPOBAHHBIX JaHAIapTOB ABIsroTes cBanku (Kyaepsseiii, B.A. 2010).

PacTutensHOCTh MOAIAIAeT IO HETATHBHOE BIIMSTHYE MTOBBIIIEHHBIX TEMIIEPATyYp, 3aCOIEHHOCTH,
3arpsi3HEHNE TSHKEIBIMU METaIaMH ¥ PaIMOHYKIINIaMe CyOcTpara, 3acyXH, Ae(HInTa BIary, ra30B
1 TIPOIyKTOB Toperus otxonos (Kyuepsssiii, B.A. 2003). Beaeacreue 5Toro HapyIaeTcss MUHEPAILHOE
NHUTaHWE PACTEHUI, YTO IPUBOIUT K M3MEHEHHIO UX I[BeTa ([I0KEITCHUE JIMCTHEB, TIOKPHITHE JINCTHEB
KOPHYIHEBBIMH MK (PUOJICTOBBIMH TISITHAMH | T. [1.), IPEKpaIlieHrne pocTta (KapiIuKoBOCTh), 00pa3oBaHHe
TPEIIVH U ABIP B JINCTHSIX U THOETHN BUIOB B IeJIOM. B miepByIo ouepenpb moaBepraercsi BO3IeHCTBHIO
CTpeCcCcOBBIX (pakTOpoB (hoTOCHHTEIUPYIOMINI anmapaT. BaxxHeitryto pois B poriecce (OTOCHHTE3a
UTPAIOT 3eJIeHbIe TMTMEHTHI pacTenwii “ xiaopodmmuisl (I'pomsunckuit, A.M. u ap. 1973).

[IpenBapuTenbHBIMH UCITIEIBAHUSIMEI YCTAHOBJIEHO, YTO HAN0O0JI€€ TyBCTBUTEIHHBIMH K IEHCTBUIO
3arpsi3HEHHOTO TOKCHHAMH OKPYXKaromIeH Cpensl sSBIsSeTcs XIOpopuI a, KapOTHHBI, MEHEe
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4yBCTBHUTENBHBIM siBysieTcst Xopoduint b (Koprmkos, M.1. 1996). B ycToitunBbIX BUAOB IO CPABHEHHUIO
CO CpelHe- ¥ HEYCTOWYMBBIMH, MEHbIIIE XJI0poduiuia a u b, moTenHa, HEOKCAHTUHY U CYMMBI BCEX
nurMenToB (Mnbkyn, ['M. 1978). OTHotueHue X1opoduiuia a K XJIopopuinty b MeHbIIIe B yCTOHYMBBIX
BHUJIOB, @ CYMMbI XJIOPO(HIIOB K KAPOTUHOMIOB - B HEYCTOWYMBBIX. B yCTOINUYMBBIX BHIOB BHICOKOE
coxepxanue (16,5%) He cBsI3aHHOTO € JIUNIONPOTEHIaMH XJIopoduiuia b, a B HEyCTOHYMBBIX BUIOB
Hu3kui “ Bcero 3%. B ycToiuMBBIX BHIOB cojiepikaHue cBOOOIHOTO Xxsopodmmuia b Gonpure B 2-3
pa3a. Takas popma xsopoduiuia b 3ammiaeT xJI0poduil, a U CTPYKTYPY ILIACTHI OT pa3pyLICHUS
(Huxonaesckuid, B. C. 1979). Poct conepxanusi KApOTHHOU/IOB B JIMCTBSIX PACCMATPUBAIOT KaK OTHO
U3 IPOSIBJICHUH a1aNTUBHOI peakuun y pactenuii (Mokponocos, A. M. u ip. 2006).
@DOTOCHHTE3UPYIOIINI AKTUBHOCTH PACTCHHIA B Pa3JIMUHBIX CpeliaX MOCBSIICHO MHOTO HAyYHbBIX
TPYIOB U MCCIICIOBAHMH, 3aTO B YCJIOBHUSX CBAJIOK 3TH CBOMCTBA TPEOYIOT JETAIBLHOTO U3YYCHHUSI.

MATEPUAJI 1 METO/bI

Lenbio HacToALIMIA pabOTHI SABISIETCS HCCIIEI0BAHUE COACPIKaHUS XI0OPOPHUIIOB U KAPOTHHOHUIOB
B PyepajbHON PaCTUTEIBHOCTH, KOTOPAsi pacTeT B 30HE BIUSIHUS CBAJIKU.

MerTonp! nccnenoBaHuii: pusnonornieckie, OMOMETpUUYECKHE, SKOIOTHIECKHE, cTaTucTHdeckre. OOBeKT
WCCIIEI0BaHMS — pyJepalibHasi pacTUTENBHOCTE cBaJIKU. [IpenMer uccienoBanus — (POTOCHHTE3UPYIOLIAs
AKTHUBHOCTH PyIEpalibHOM PAaCTUTEIBLHOCTH cBaJIKU. OOpaboTKa CTAaTUCTHYECKUX BEIMYHMH OCYILIECTBICHA
C MOMOIIIBIO TIporpamMmHoro odecrieuenust Microsoft Excel - 2010. ObopynoBanue 1 BeliecTBa, KOTOPBIC
MCIIONB30BAJIMCH B OIBITAX: MPOOMPKH, BOPOHKA, TAJIbK, CTYIIKA, (hapdopoBast yallika, aleToH.

Pacripenenenue nmurmMeHToB onpeaensuii xpomarorpaduaeckum mMeromom M.C. Isera (1903).

Jnst aHanu3a cozpepkanus (POTOCHHTE3UPYIOIIMX MUTMEHTOB (&, b, K) B pyrepolueHo3ax cBaiok
HaMu 0TOMpannch 0Opasibl HanboIIee pacpoCTPaHEHHBIX BUIOB HA TPEX yJacTKax ““ Ha HOBEPXHOCTH,
y nogHoxust 1 B paguyce 300 M ot moaHoxkust. OTOOP 00pa3moB OCYIIECTBISUICS B MIOJIE-MECSIIE
(2015 rona), xorna pacteHHs: OOJIBIIE BCETO CTPAIAIOT OT Pa3IMUHBIX HETAaTUBHBIX (haKTOPOB.

[lepBbIM 3TanioM BHIMOTHEHUS! pabOTHI OBUIO HAMOJHEHUE TAJIBKOM MPOOHPOK C MOCIEIYIONINM
yitotHeHueM. s onbita ucnoib3oBanu 20 npobupok. [IoBTopsieMOCTh OMBITOB *“ TpexKpaTHasl.
BBITSDKKY TOTOBWIJIM MEpEeTUPaHUEM PAcTeHHI ¢ MOMOIIBIO CTymbl B ¢apdopoBoil yamke ¢
nobasneHneM anetoHa. [1omydeHHy0 BBITSDKKY HepeTUBai B MPOOUPKH C YITIOTHEHHBIM TaJIbKOM.
HaGmonanu nocnoiinble 00pa3oBaHMs IIBETOBOTO CIIEKTpa B podupke (puc. 1).

Cune-3eneHble OTTEHKH COOTBETCTBYIOT COACPKaHUIO XJIIOPOHILIA ¢, CBETIIO-3eJIeHbIE - XJI0poduia
b, sxenteie - kapotuHy K. BpIcOTy cTONOMKA C OMpeeIeHHBIM OTTEHKOM H3MEPSUTH KaHIIEJISIPCKOH
JIMHENKOH U EPEUHCIISUIN B IpoLieHTax. TakuM 00pa3oM, MOIYYHIN JaHHbIE B OTHOCHTEBHBIX BEJIMIMHAX.

PE3VYJIBTATBI U OBCYXKJAEHUSA

Ha IMOBCPXHOCTHU CBAJIKHM HAMMCHBUICC
KOJIMYECTBO XJIOPO(MUIUIOB @ HAOIOMAeTCS B
Artemisia vulgaris L. (puc. 2). Taxoii moka-
3aTesb CBUIETEIbCTBYET O HU3KOM yCTONYM-
BOCTH OTOI'O BHJa HAa TIOBEPXHOCTHU CBAJIKU.

Kak 6buT0 OTMEYEHO, OTHOIIICHUE XJIOPO-
¢wia a x xmopodumty b MeHbIle B yCTOHYH-
BBIX Buaax. [lo TakoMy mapamerpy Hambomee
yCTOfI‘-IHBBIMPI BUJIaMU Ha ITOBEPXHOCTH CBAJIKN
okazasmck Chenopodium urbicum L. i Arctium
lappa L., a HanmeHee ycroitanBoii “ Hippophae
rhamnoides L. OTHoIeHHE CYMMBI XJIOpPO-
(bMIITOB K KapOTHHOWAAM MEHBIIIE y HEyCTOM-
YHUBBIX BUIOB. Ilo OTOMY IIOKa3aTeIro MOAT-
Bepxkaaercs ycroiuuBocth Chenopodium
urbicum L. HanmeHee ycTOWYMBBIME YCTAHOB-

Pucynok 1. Aocopbuposannvie nenst Artemisia vulgaris L. u Artemisia absin-

nueMeHmsl 8 NPoOUPKaAx thium L. (ta6m. 1).
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Pucynok 2. Coodepoicanue nuemenmosg @ MUCMbAX pacmenuil Ha NOBEPXHOCTNU CBAKU

Taﬁ.mma 1. Coomnowenue coaepofcaﬁuﬂ qbomocuumemuqecmtx NnUcMeHn o6 6 JUCMbAAX
pacmeHuzZ HA noséepxnocmu Ceailku

IToBepXHOCTH CBAJIKH
a+b a/b (a+b)/k
Arctium lappa L. 0,9 2 9
Artemisia absinthium L. 0,87 6,25 6,7
Hippophae rhamnoides L. 0,95 18 19
Chenopodium urbicum L. 0,95 1,7 19
Plantago major L. 0,9 3,5 9
Artemisia vulgaris L. 0,7 2,5 2,3

VY MOJHOXHS CBAJIKH HAaMMEHbIIIEE KOJMYECTBO XJI0pouiioB @ ooHapyxeHo B Artemisia absin-
thium L. u Arctium lappa L. (o 0,5), uto siBiIsieTcst moKa3aresieM HU3KOH YCTOMYMBOCTH K TEXHO-
renusiM (hakTopam. B Arctium lappa L. 6oxbiie BeisiBieHo ximopodmuia a (puc. 3).
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absinthium L. rhamnoides L. urbicum L. L.
Ha mb Bk

Pucynox 3. Coodepoicanue nuemenmos 6 TUCMbAX PACMEHUU ) NHOOHONCUSL CEATKU

ITo OTHOIIEHHIO CYMMBI XJI0PO(MHIIIOB K KAPOTHHOMIAM HanOoJIee yCTOWUIMBEIM 00Hapy»x»eH Arctium
lappa L., a Hanmenee ycroitunBeivu Plantago major L. u Artemisia absinthium L. Xotst 3t oOHapy-
JKEHHBIE HEYCTOWYMBBIE BHIBI [T0 OTHOIICHHUIO XJI0POhHILIA ¢ K XJI0pohHiLTy b MOsKHO OBLIO GBI M OTHECTH
K YCTOIYMBBIM, OTHAKO, Y HUX HIKE YPOBEHB XJIOPODIILIA @, UTO TPUBOIUT K MX rrdesu (Taom. 2).

B 300 M oT cBanku coepKaHue MMTMEHTOB B OOJBITMHCTBE HCCIIETyEeMBIX PACTCHUH MPHOIMIKEHO
K ecTecTBeHHOMY (pHc. 4).
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Tadmmua 2. Coomuowenue codepaicanus GOmMOCUHMEMUYECKUX NUSMEHMO8 6 TUCHbIX
pacmenuil y NOOHOJICUSL CEATKU

TlonHokHMe cBajIKH
a+b alb (a+b) /k
Arctium lappa L. 0,95 2,8 19
Artemisia absinthium L. 0,8 1,6 4
Hippophae rhamnoides L. 0,75 2,4 5
Chenopodium urbicum L. 0,75 2,4 5
Plantago major L. 0,8 1,7 4
Artemisia vulgaris L. 0,9 2 9

300 M OT NOAHOMKWA CBaNKKU

0,7
0,6 0,6

0,6 0,6 0,6
0,6
0,5
0,5
0,4
0,3 0,3 0,3 0,3 0,3
03 0,250,25
0,2
0,1 0,1 0,1 0,1 0,1
[] [] [] [] []
0

Arctium lappa L. Artemisia Hippophae Chenopodium Plantago major L. Artemisia vulgaris
absinthium L. rhamnoides L. urbicum L L.

Ha mb mk

Pucynok 4. Cooepoicanue nuemenmos 8 IUCMbIX PACMEHUll  HOOHONCUSL CEATKU

ITockonbKy y MOAABISIOMIEro OOIBIIMHCTBA UCCIEAYEMBIX PACTEHHH OTHOLICHUE XJI0poduilia a
K xjopoduity b 1 cymMMbl XITOpODUIUIOB K KAPOTHHOUAAM PaBHBIC, MOXXHO FOBOPHTH O Ooiee
OnaronpusATHBIX YCIOBUAX JUIS pa3BUTHUS (PUTOLIEHO30B, YMEHBIICHHBIM TEXHOT'€HHBIM IIPECCUHIOM U
OTHOCHTEIIbHOM YCTOWYNBOCTH pacTeHui (Tadu. 3).
Tabdumua 3. Coomnouwenue codepaimcanus QoOmoCuHMeMmuyecKux NUSMEeHMO8 6 TUCHbIX
pacmenuti 6 300 M om noonodcus ceanku

300 M OT ITOIHOKHUS CBAIIKHU
a+b a/b (a+b)/k
Arctium lappa L. 0,9 2 9
Artemisia absinthium L. 0,9 2 9
Hippophae rhamnoides L. 0,9 2 9
Chenopodium urbicum L. 0,9 2 9
Plantago major L. 0,9 2 9
Artemisia vulgaris L. 0,75 2 3

Jlns Goyiee AETANBHOTO M3YYEHHS YCTOWYMBOCTH HCCIIEAYEMbBIX PYACPOLICHO30B PACCMOTPHM
KK M3 9K3EMIULSIPOB OTJEIBHO B OTHOIICHHUH YCIIOBUIT MECTOOOHTaHUIA.
PacavoTorM rmIMeHTHEIN cocTaB Plantago major L. Ha pasHbix yyacTkax cBajiku (puc. 5).
[MpenpiayuMu HAITMIMU KCCIICIOBAaHUSAMHE YK€ YCTaHOBJICHO, YTO ITOT BUJI SIBJISICTCS HEYCTOWYNBBIM
K TEXHOTEHHOMY MPECCUHTY OKpY)Karolled Cpeibl y MOIHOXKHs cBaiku. CpaBHHB COAEpIKaHUE
NUTMEHTOB Ha Pa3lMyYHbIX YYacTKaxX JJIsl MOJOPOXKHUKA OOJBLIOr0 MOXHO CHAENAaTh BHIBOJ, YTO Y
HOIHOXKUSI y 9TOTO BHIa HU3KOE COJCPIKaHUE XJIOPO(HILIA @ M BBICOKOE COZIEPKAHNE KapOTHHOU/IOB
k. Bricokoe copepkaHHe KapOTHHOHJIOB CBUICTEIbCTBYET O MPOTHUBOACHCTBUU pacTCHUs
ryOUTENbHBIM YCIIOBUSIM OKPYKArOLIeH Cpebl Ha ATOM y4acTKe.

IMurmenTHBIN cocTaB Arctium lappa L. cBumeTenbCcTByeT O MPHCIOCOONCHUH K YCIOBUSM
MeCTOOOHMTaHHIA BU/Ta HA Pa3HBIX yUacTKax CBAIKH (prc. 6). brarogapst 3Ha4MTeIBHOM OHOMAcce v pa3BUTOI
KOPHEBOM CHCTEME JIOITYX YCTICIITHO Pa3BHBACTCS HA CBAJIKAX M SBIISICTCS OJTHUM 3 TMOHEPHBIX BUJIOB.
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Chenopodium urbicum L. * Buz, KOTOpBIi YCIHEIIHO Pa3BUBACTCS Ha BCEX ydacTKax CBaJKH. [lur-
MEHTHBIIi COCTaB BU/IA IPUMEPHO OIMHAKOBbIN Ha Pa3HBIX HCCISAYEMbIX yaacTKax. BbICOKOE comepikaHme
XJIOpo(HILIa a CBUICTENBCTBYET O OIArOMPHATHBIX YCIOBUSIX MECTOOOUTAHHH sl pacTenuit (puc. 7).

IMurmenTtHBI cocTaB Artemisia vulgaris L. cBumeTensCcTByeT 0 HU3KOH YCTOWYMBOCTH BHA Ha
MOBEPXHOCTH CBaIKK ¥ Ha pacctosund 300 M oT mogHOKwMs. BBICOKOE cofiepikanre KapOTHHOMIOB K
Ha ITUX y4acCTKaX IMO3BOJISICT YTBEPIKAATh O HAPYIICHHBIX YCIOBUAX MecToobuTanuii (puc. 8).

Bsicokoe coneprkanne xiaopoduiuia a B mucThsax Artemisia absinthium L. Ha moBepXHOCTH CBaIKK
¥ KapOTHHOUAOB K y MOZHOXHUS CBHIETEIBCTBYIOT O HH3KOM MPHCIOCOOIIEHUH K YCIOBUIM
MeCTOOOUTaHHI JJIsI TOJBIHU TOpbKO# (puc. 9). B To e Bpemsi Bu HAOMIOIACTCS B HECKOJIBKHX
MecTax, B OCHOBHOM, BOJIU3H BOJOEMOB C (DHUIIBTPATOM.

Hippophae rhamnoides L. pa3BuiBaercs Ha CBajlkax B MECTaxX C MOJOKHMTEIbHBIM BJIQKHOCTHBIM
pexxumoM. Ha moBepXHOCTH CBAIKH cofepKaHue XJI0podHilIa a SBISETCS MaKCHMAIBHBIM JUIS HCCIIe-
JyeMbIX BHIOB. 3aT0, XJ0popuu1 b U KapoTHHOMIEI K MIMEIOT MUHUMAJIBbHbIC MO3UIMH. JTO CBUJIC-
TENBCTBYET O TOM, YTO TIPU MAICHIIIMX H3MEHCHHSX YCIIOBHI PA3BUTHSI TAHHBIN BUJT Oy/IET 1CTPaIHpOBATh
¥ Jlake IOruOHeT. YenoBust mogHoxkust Ha pacctossHun 300 M OT CBATIKH SIBIISFOTCS MOJIOKUTEIBHBIMH JUTSI
pocra Hippophae rhamnoides L., mockomibKy coepkaHie MArMeHTOB MponopiruoHaibHo (puc. 10).

Pucynok 5. [Tuemenmuuiti cocmag Pucynok 6. [Tuemenmuuiti cocmag
Plantago major L. Arctium lappa L.
Pucynox 7. Iluemenmuuiii cocmas PucyHnoxk 8. ITuemenmmuwiii cocmas
Chenopodium urbicum L. Artemisia vulgaris L.
Pucynoxk 9. ITuemenmnuii cocmae Artemisia Pucynox 10. ITuemenmuulii cocmag

absinthium L. Hippophae rhamnoides L.
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BbIBO/bI

Takum 0Opa3om, mpu KccienoBaHUKH (HOTOCHHTE3HOTO ammapara pylaepajbHBIX BHIOB CBAJOK
YCTaHOBJIEHO, YTO HANOOJIeE YCTONYUBBHIMU BHIAMH, TIPH 33[aHHBIX YCIOBUSIX MECTOOOUTAHHIA, SIBIISTFOTCS
Arctium lappa L. u Chenopodium urbicum L. He ycToif4nBeIME K TEXHOT€HHOMY TPECCHHTY B 30HE
BIIMSIHUSI CBAJIOK 0OHapy»xeHb! Artemisia vulgaris L., Artemisia absinthium L. u Plantago major L.

HMcnonb30BaB CTaTHCTHYECKUAN METON KOPPENSIMOHHOTO aHaIM3a YCTAHOBICHBI CIICIYIOIIHNE
3aBHCHMOCTH: IIPH POCTE YPOBHS XJIOPODHUILIA a PACTUTSIBHOCTH CBAJIOK, COICPKAHUE KAPOTHHOHIOB
k ymenbimnaercst (ko3 bUIeHT KOpPETSAIME BBICOKHUH, OTpUnatebHbi -0,7); eciti ypoBeHb XJ1opodusiia
@ pacTeT, TO cyMMa XJIOpo(GHILIOB Takke pacteT (kosdduuueHt Koppemsiun Beicokuii 0,6); ecmn
YPOBEHB XJIOPOGHIIA ¢ PACTET, TO OTHOIICHHE XJIOPOGHITOB pacTeT (KodhGHIUCHT KOPPEISIUT
Boicokuit 0,73); ecii ypoBeHb XJIOpO(DHUILIA @ PACTET, TO OTHOIICHHE XJIOPOPHUILIOB K KAPOTHHOUIAM
Taroke BospactaeT (kodddurment koppensiuuu Boicokuit 0,53); npu Bo3pactanuu xmopodusia b
otHotenue xyopodumioB a/b cumwkaercs (ko3 UIUEHT KOPPENSAIMK BBICOKHH, OTPUIIATEIBHBIN -
0,88); ipu pocte cymmeI xitopoduitos a+b comeprxanme kapoTruHOUIOB CHIXKaeTcs (Koddduiment
KOppEJSIIIUK BBICOKUH, oTpunatenbubiii -0,9); npu pocrte otHomenus (a+b)/k comepxanue
KapOTHHOUIOB CHIOKaeTCs (KO PUIIEHT KOPPEISIIMU BRICOKH, oTpuiiarenbhsbiii -0,83); mpu pocte
cyMMBbI xstopoduioB a+b orHomenune (a+b)/k Takke Bo3pacTaet, 4TO SBIACTCS CBUACTEIBCTBOM
yCTOWYMBOCTH BHIOB (ko3 dunuenT koppesiwn Boicokuii 0,84).
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VJIK 631.482.1(477.8)

MOP®OINreEHETUMECKUE OCOBEHHOCTU AJUTIOBUAJIbHbIX
Nno4yB MNPEOKAPIMATbA YKPAUHDI

Hzopy IYMHUX
Hayuonanenouii nayunvli yenmp «Mucmumym nousosedenus u
aepoxumuu umenu A.H. Coxonoscrkozo», 2. Xapvros, Ykpauna

Abstract. The morphogenetic indicators of Precarpathian lowland alluvial soils were characterized on the
example of the Prut River floodplain. The specificity of soil morphogenesis is conditioned by its constant and dual
influence on the geological processes on the soil profile formation. The investigations have shown the absence, in
contrast with the catchment soils, of any evidence of eluviation and colmatage of organic-mineral colloidal plasma
of the lower horizons of soil profile. The identification of alluvial soils is presented. It was argued the reasonability
of highlighting the intermediate sod-meadow soil subtype, which is situated between the sod and meadow soils.

Key words: Alluvial soils; Bottomland soils; Microstructure; Soil profile; Soil formation.

Pedepar. OxapakrepnzoBanbl MOpdoreHeTHYecKre NMPU3HAKN aJUTIOBHAIBLHBIX 1ouB IIpeakapmarckoit
HU3MEHHOCTH Ha mpuMepe 1moimMel pexu [Ipyt. Criennduka Mopdorenesa mous oOycioBiIeHa IMOCTOSHHBIM H
COIIPSDKEHHBIM BIIMSIHAEM Ha (GOpMUpOBaHME MPOQMIIS MOYBHI MOYBOOOPA30BATEIBHBIX U T'€OJOTHYECKUX
nporeccoB. MccnenoBanus moka3aii OTCYTCTBHE, B OTIIMYHE OT IIOYB BOJI0COOPA, CKOIBKO-HUOYAb BBIPaKEHHBIX
MPOILIECCOB SIIOBUUPOBAHUS U KOIbMAaTaXka OPraHOMHHEPAIbHON KOJUIOMIHOMN IIa3MOM HMYKHUX TOPU30HTOB
no4yBeHHOro npodwis. [lana uaeHTHUKAIMS alIIOBHAIBHBIX MTOYB. APryMEHTHPOBaHa 11€71ec000pa3HOCTh
BBIJIEJICHUSI IPOMEXKYTOUHOTO, MEYKAY IEPHOBBIMY M TyTOBBIMU IOYBAMU, TIOATUIIA — JEPHOBO-TYTOBOM IOYBBI.

KaroueBnle cnoBa: AmtroBrnanbsabie nouBkl; [TofimeHHbIe OUBEI; MUKpOCTPYKTYpa; [louBeHHBIH PO MITH;
[TouBoobOpa3oBanue.

BBEJIEHUE

I'eHeTnYeckue 0COOCHHOCTH aJUTIOBHAIBHBIX MMOYB [Ipenkapnarckoii HU3MEHHOCTH, 3aHUMAIOIINX
3HAUMTEJbHBIE IUIOMAAN B moiMax pek J[rectp, [IpyT m MX MHOTOYHMCIEHHBIX NPHTOKOB OCTAIOTCS
HEJIOCTaTOYHO McCIeA0BaHHBIMI. OTHUM M3 BKHEUIINX 1 IPEBHEUIINX METOIOB FICCIIETOBAHUS TTOYB
sBisieTcss Mopdonornueckuii. OH MO3BOJISIET MOJTYyYUTh MPEACTaBICHHE 00 00IIeM CTPOCHUH U
0cobeHHOCTIX (hopMHUPOBaHKS ITPOGIIII TOUBEL. Ha o cHOBaHwM n3ydeH st MOP(HOTIOTHIECKIX IIPU3HAKOB
MOYKHO YCTaHOBHTH KaU€CTBEHHBIE PA3IINYMS M CBA3b MEXIy OTIEIFHBIMHA TOPH30HTAMHA MTPOQHITEHOTO
CTPOEHHS TI0YBHI, XapakTep (HyHKIMOHHUPOBAHHS PEXUMOB, OMPEENSIONINX COBPEMEHHBIE MPOIIECCHI
nenorene3a (Hakoneunsiii, 0., TTosusk, C.I1. 2011; Tpyckaseukuii, P.C., ITanxo, FO.JI. u ap. 2009).
Hcrnonp3yeMblii B IIOYBEHHBIX WCCIIEAOBAHUSIX MHUKPOMOP(HOJIOTHISCKAN METO I, TIPETyCMaTPHUBAFOIIIHI
M3TOTOBJIEHNE CBEPXTOHKHX CPE30B TIOYBEHHOH MACCHI, TIO3BOJISIET YBHIETH M OITHUCATH HE TOJIBKO HATMIHUE
MHUHEPAITBHBIX W OPTaHOMUHEPAJIHHBIX KOMIIOHEHTOB, HO M MIX PACIOJNIOKEHHE, Pa3Mephl i TEOMETPHIO,
B3aMMOJIEHCTBHE C IPYTUMH MHKPO- Ml MAKPOCTPYKTYpHBIME KoMIioHeHTaMHu (ITapderora, E.., SIpuoga,
E.A. 1977). IIpoBe/ieHre TaKuX MCCIIEN0BAHHIA TTO3BOJIAET JIYUIIlE OIIEHUBATH TIOYBHI 1 [IOYBEHHEIH TIOKPOB,
WX DKOJIOTHYECKOE COCTOSHHUE, YCTaHABIHBATh 3aKOHOMEPHOCTH TPOTEKaHHS MOYBEHHBIX IPOIECCOB,
KOPPEKTUPOBATH XapaKTep NCIIONB30BAHIS TIOMMEHHBIX 3eMETh, IPUEMBI IOBBIIIIEHHS] MX IIPOYKTHBHOCTH.

[lenenas 3amaga UCCICIOBAHU - YCTAHOBICHHE 0COOCHHOCTEH MOP(OTCHETHYECKOTO CTPOSHUS
aJUTIoBUaIbHBIX NouB [Ipenkapnarbst Ha puMepe oMbl peku [IpyT.

MATEPHUAJ 1 METOJbI

HccnenoBanussMy OXBa4€HbI AJIIOBAAJIbHBIE ITOUBBI NOMMBI pexu [IpyT B ipenenax Konomelickoro
u CHsaTuHCKOTO paitoHoB MBano-®pankoBckoil obrmacti m HoBocemunkoro paiiona YepHOBHITKOM
oOmactu. B mporiecce riccneioBaHnii reHETHUECKUX 0COOEHHOCTEH aJUTIOBUATFHBIX TTOYB HCTIOIB30BAIIH
Mopdosorudeckuii (MpohUIbHBIN) METOI B KAYECTBE KITFOYSBOTO HHCTPYMEHTA ISl HACHTH()UKAIIUH
HOYBBI M €r0 Kitaccu(uKannoHHoi npuHapiexxnoctu (Poge, A.A. 1971), a Takxke METO MUKPOMOP-
(oIIOruUecKOro aHaM3a co CrenuaIbHBIM OTOOPOM MPOO JIJIst U3TOTOBJICHHS NUTH(OB 1 TATLHEHUIIIETO
MHUKPOCKOITNYECKOTO N3yIECHHSI.
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PE3VYJIBTATBI 1 OBCY/XKAEHUSA

Oco6eHHOCTRIO (hOpMHUPOBaHK NPOGHIS MONMEHHBIX MOYB SBISETCS COYETaHHE JIBYX OCHOBHBIX
HPOLIECCOB. TIOMMEHHOTO (MEPUONYECKOTO 3aTOILICHHUSI TOYB MABOIKOBBIME BOIAMH) U AJUTFOBHAIIBHOTO
(HaKOIIEHHE PEYHOTO AJUTIOBUS B PE3y/IbTaTe MPHUHOCA M OCENAHHs ero Ha MOBEPXHOCTH MouB). B
(bopMHpOBaHMM TOYB HAa MOWMEHHBIX 3€MJISIX OCHOBHAsI POJIb NPHHAUICKHUT JAEPHOBOMY U JIyTOBOMY
npoueccaM. B coBpemeHHO OYBOBEIUECKON HAyKe HET YETKOTO PA3rpaHUUCHUS] MKy STUMHU JABYMS
AKKyMYJISITHBHBIMH IIPOLIECCAMH — JIYTOBBIM U JIEPHOBBIM, KOTOPBIE XapaKTEPHBI 151 ITIOEMHOTO MEA0TeHe3a.
OO1enpHHATO BEIIAEIATH IEPHOBBIE OYBBI B IIPUPYCIOBOM YacTy MOHM. DTHM MOYBaM MPUCYI HU3KUI
ypoBeHb Iogopoausi. OHu 00pasyroTCs, Kak NPaBHJIo, Ha AJUTIOBUATIBHBIX OTIOKEHHSX JIETKOTO IPaHylIoMe-
TPHYECKOTO cocTaBa (MeCYaHbIX U CYIeCYaHbIX) Mo/ OSTHOM TPABTHUCTOM PACTUTEIBHOCTBIO HITH KyCTap-
HHMKOBO-/IPEBECHBIM IIOKPOBOM. J[epHOBBIE M JTyTOBBIE TIOYBbI, HAXOASAIIMECS B OTHOCUTENBHO OIMHAKOBBIX
reoMop(OJIOTHIECKHUX YCIOBUSIX, B IPAKTUKE HACHTU(UKALIMN U KapTorpaduy NOYB HEPEIKO OTOXKIECT-
BISIIOT — OIHY U Ty K€ MOYBY OJHU HCCJIEAOBATENIM MOTYT OTHECTH K JAEPHOBOH, IpYyrHe — K JIYTOBOM.
HeoOxonqumocTh Y€TKHX KpUTEPUEB IJIs1 yCTAaHOBJIEHHS Pa3HHULIBI MEXIY JEPHOBOH U JIYTOBOH IIOYBAaMU
0COOEHHO MPOSABIISIETCS TPY 00CIIeI0BaHNH TOMMEHHBIX 1104B I Ipenxapnarckoit Hu3sMeHHOCTH. [lo3TOMY
HeoOX0IMMO OO YCTaHOBUTB KPUTEPHH NPUHAIEKHOCTH TON MITM MHOM AJLTFOBHAIIBHON ITOYBBI K JIYTOBOMY
WM JIEPHOBOMY THITy I04B0o0oOpasoBanus. [lo Bcell BUAMMOCTH, KpUTEPUH WACHTHU(DUKALMK TOHATUSL
<«JTyrOBO» U «JICPHOBBI» CIIEAYEeT YCTaHABINBATh, HCXOIS HE TOJBKO M3 MOP(OreHETHIECKOTO CTaryca
MIOYBBI ¥ KOMOMHAIMHU (haKTOPOB MOYBOOOPA30BAHHS, HO M YIUTHIBAsI KAUeCTBEHHBIE TOKA3ATENH, IPEKIE
BCET0, [yMYyCOBOE U KHCIIOTHO-OCHOBHOE COCTOSIHHE, TPaHYJIOMETPUIECKHI COCTAB, YPOBEHb YBIAKHEHHOCTH
u 1ap. Ilo mapamerpam Ha3BaHHBIX OCHOBHBIX MOKAa3aTeleH OKa3aloch L€JIECOOOPAa3HBIM BBIICIHUThH
NIEPEXOIHOM MOATHI TIOWNMEHHBIX I10YB — aJUTFOBUANIBHBIE IEPHOBO-JIYTOBBIE MOYBEI. J{HarHocTnueckue
napaMeTphl s MACHTU( UKL AJUTFOBUATIBHBIX HEMEIMOPUPOBAHHBIX I10YB, YCTAHOBIICHHBIE HA OCHOBAaHHHU
0000111eHS ¥ aHaIM3a TIOJTYEHHbBIX HAMH SKCIIEPUMEHTAIbHBIX JaHHBIX, BBEJCHBI B Ta0IMITy 1.

Tadauna 1. Juacnocmuyeckue napamempol aiitO8UATLHBIX NOUYE

Iapamerpsl noka3aTeJei

YpoBeHnn Tayonna
OpraHo OBII
3ajieraHus C opr. |Coaep:xaHue
TeHHOT 0 .| Bcaoe
ITouBsl I'B B cJioe |(puznyeckoit .
.. | (rymycupo- 0-20 em PacTuTenbHbIi MOKPOB
(MeskeHHBIH 0-20 em, TJIMHBI, .
BAHHOIO) o (MeskeHHBII
nepuon), Yo %
oM rOPHU30HTA, nmepuosn)
cM

KycrapHukoBo-apeBecHbIi

JepHoBBIE > 140 20-40 0,4-1,2 5-30 > 550 n/van GeTHBINA TpaBSHHC-

11, IITIP — 60-80 %

JlepHoBo- KycrapHukoBo-npeBecHbIi
; rposme 120-180 40-90 1,0-1,8 20-40 450-600 ¢ mpeobyagaHueM TpaBsi-
y muctoi, IITIP — 80-95 %
25-50 TpaBsHUCTBI ¢ BKIIOYE-

JIyroBbie 110-170 45-70 >1,8 u Goree 350-550 HHEM KyCTapHHUKOBO-IIpe-
Becuoro, IIITP —95-100 %

YepHO3EMHO- i ) 20-40 IIpeumMyIieCTBEHHO TPaBsi-

JIyTOBbIE 180-350 60-120 >20 u 0oiiee > 500 mucteii, TP — 100 %

) _ . _ KycrapHuukoBo-apeBecHbIi
JIyroso 30-70 25-80m (1,5-30n 20-60 250-450  |u/wnu TpaBsaucTeIi, [TITP —
0ONOTHBIC Oonee BEIIIIE u Oonee

100 %

25-120,

HAJINYHE 30-60 BonoTHas pacTUTEIBHOCTD
BonotHbie 20-50 oropdosan. | 1,5-10,0 6 100-300 ¢ mpeobagaHueM TpaBsi-

JIEPHUHBI noornee aucroi, ITITP — 100 %

5-10 cm
Obrao- - bosoTHas pacTUTENBHOCTD C

ep . 10-30 > 25 10 % 25-80 50-250 npeobyiajaHueM TpaBs-

TCHHBI 0 auctoii, ITTIP — 100 %

IIpumeuanue: I'B — rpynToBbIe Bosbl; OBII — okMcnnTenbHO-BOCCTaHOBUTENBHBINA oTeHIMal, [II1P — npoexTHOE MOKphITHE
PacTUTEIBHOCTBIO
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B coBpeMeHHOM IPUPYCI0BOM 4aCTy MOMMBI pekH 1 IpyT pacrpocTpaHeHs! CIIOUCTHIE AJLTFOBUAIIBHO-
JIEPHOBBIE II0YBBI HA [IECYAHOM AJUTFOBUH, PEKE HAa AIUTFOBUAJIBHOM CYIIIMHKE, ITOJ{ KOTOPBIMHU HAXOIUTCS
[I€CYaHO-TAICYHUKOBBIN aJTtoBUi. Ha cTapo-nipupycilOBBIX TEPPUTOPUSIX IIOMMBI B CBSI3U C YCUIICHUEM
MPOLIECCOB JTYTOBOTO IOUYBOOOPa30BaHuUs (POPMUPYETCS MIEPEXOAHOM MOATHT AJUTIOBUATBHON MOYBHI —
JIEPHOBO-JIYTOBOH. B 1IeHTpalibHOM 4acTH IIOMMBI pacCpOCTPAHEHBI TPEUMYILECTBEHHO JIyTOBbIE II0UBbI
Ha QJUTIOBHAJILHBIX OTJIIOKEHMSX TIECKA, CYyITIMHKA U THUHBL. [IoHMKEeHHBIE 2JIeMEHTHI pebeda — mpu-
TeppacHbIC YaCTH MMOWMBI, 3aIaAnHBI, OJIIOIA U AP. TOKPBIBAIOT JIYTOBO-00IOTHBIE M OOJOTHBIE TIOUBBI
Ha AJUTIOBUAJIBHBIX CYINIMHKAX U IIMHAX. Ha ncciiejoBaHHON HaM¥ TOMMEHHOM TeppUTOPHH peodiia-
Jlarolas yacTh ajUIIOBHAJILHBIX MOYB MMeET OypoBaThlii OTTEHOK, YTO CBSI3aHO, HO-BUAMMOMY, C
OTJIOKEHUEM TTOYBEHHOW Macchl BOZOCOOPOB, Ha KOTOPBIX paclpoCTpaHeHbl Oypo3eMbl v OypO3eMHO-
MIO/A30JIUCTHIE ITOYBBI.

B cBsi31 ¢ 0cOOCHHOCTSIMU THAPOJIOTHYECKOTO pexuMa pycio pexu [IpyT xoporio pa3suto, obnaaas
BBICOKOH BOJJOEMKOCTBIO, UTO MO3BOJISIET MIPOMYCKATh OOJIBIINE MACCHI BOABI B TIEPHOABI TOJIOBOAUM 1
naBoaKoB. Tak kak pycio peku [Ipyr Ha [Ipenkapnarbe JOBONBHO ITyOOKO BpE3aeTcsl B MOMMEHHYIO
JIOJIMHY, CJIEJOBATENIBHO €KETOAHOIO BBIX0JA BOJAHOIO IIOTOKA U3 PyCJla PEKU U 3aTOIICHUS ITIOMMBI Ha
BCEM €€ MPOTSHKEHUH He TPOUCXOAuT. OnHaKo Kakaple 3-5 JeT moiimMa 3aTariiBaeTcsi, a MPUMEPHO
OZIMH pa3 B AECATh — MATHAALATH JIET, BO BpPeMs KaTacTpOPHIESCKUX KapHaTCKUX HABOAHEHWH, BOAA C
HEOBIBaJION CKOPOCTHIO 3aIIONIHSIET HE TOJIBKO MOWMEHHYIO paBHHHY, HO U HIKHETEPPACOBBIE YPOBHU
Ppe4HOI 10JMHBI (TIEPBYIO M BTOPYO HaIIIOWMEHHBIC TePPAachl). BEICOKOKOHTPACTHBII MHAPOIOTHIECKHIA
pexxum B Oacceiine peku lIpyT, ycunuBaromuiicss B mociegHue AecATHIIETHs, Hapymas reoMopdoio-
TUYECKOE CTPOEHHUE TOMMEHHOM JOJIMHBI, CYLIECTBEHHO OTPAYKAECTCS HA COCTOSIHAU IIOYBEHHOI'O IIOKPOBA
U €r0 MPOLYKTUBHOCTH. Bo BpeMst OypHBIX TABOJKOBBIX TCUCHHI B pE3YJIbTaTe PYCIOBOI 3pO3UH YacTh
MOMMEHHBIX 3€MEJIb Pa3pyLIACTCs U YHOCUTBCS ¢ B3MYTUBILIEHCS BOJAHON MaCcCOM, pyCiI0 PEKH PaclIu-
pseTca U MEHSET CBOE HaIPaBJIEHHUE, BPE3asiCh HEPEIKO B IEHTPAJIBHYIO YacTh ITOMMBL. DTHU SBIECHUS
0COOCHHO MHTEHCUBHBI BO BPEMs1 KaTaCTPOPHIESCKIX HABOJHEHHUH, KOTJa BOIHBIEC TOTOKH CBEPXMOIITHON
CHJIBI pa3pylIaroT Oepera v MOYBEHHO-PACTUTENLHBIN OKPOB MPUOPEKHBIX 3eMEBHBIX YYaCTKOB.

MopdoreneTniyeckrne 0cOOEHHOCTH aJUTIOBUANILHBIX ITI0YB B TIOMMe peku [IpyT n3ydeHsl MeTo oM
OTMCaHMs UX MPOPHUIBLHOTO CTPOCHUSI 1 MUKpOMOpdosornueckoro aHanu3a. B kauecTse nmpuMepoB
IPUBOIUM MOP(POTCHETUUYECKYIO XapaKTePUCTUKY HECKOJBKUX TUIUYHBIX MOYBEHHBIX Pa3pe3oB.
Wunekcanys reHeTUYECKUX TOPU30HTOB IPOBEIEHA CUMBOJIaMH, IipeasioxkeHHbIMU A.H. CokonoBckiM
U IPUHSATBHIMU B YKpauHe. [[Js CpaBHUTEIBHON XapaKTEPUCTUKU HUXKE IIPUBOJUM OIIMCAHUE PA3PE30B
TpeX TUIIUYHBIX [104B IIOMMBI pexu IIpyT.

Hd 0-4cm — CraGopasButast IepHHHA.
Hxk 4-19 cm — ['yMyCOBBIH TOPH30HT, TEMHO-CEPHIN C
OypOBaThIM OTTEHKOM, JIETKOCYTJIMHUCTBIN, KOMKOBATO-
3€pHUCTBI, TOPUCTHIN, PBIXJIbIN, TIEPEXO]] TOCTENEHHBII.
Halkgl19-40 cm — IepexoaHsbiii TOPU3OHT, cl1abo
T'yMYCHPOBAaHHbIN, HEOJHOPOAHOIO CTPOCHHUS, CU3BbIH C
OypbIMU OXPHUCTBIMHU ISTHAMH, JIETKOCYTIIMHUCTBHIH,
KOMKOBATBIM, CPEAHE-IIOPUCTBIN, PBIXJIbIHA, KOPHU
pacTeHHii, OXpUCThIE MIATHA, YEPBOTOUHHBI, )KEIE3HUCTO-
MaprasieBble KOHKPELUH, IIEPeX0/] PE3KUIA.
Palhkgl40-88 cm — AsroBranbHast opoja ¢ TyMycu-
pPOBaHHBIMH TISATHAMHU, HEPABHOMEPHO OKpalleHHas,
JIETKOCYINIMHUCTAs, ¢ HAJIMYMEM >KeJIe3UCTO-MapraH-
LIEBBIX KOHKPELINH, pacChlT4aTO-KOMKOBAaTOU CTPYKTYPBHI,
MHOT0 TaJIbKH, TIEPEXO]T 3aMETHBIH.
Palkgl88-112 cm — AnmroBuanbHast, He3aTPOHyTas
NOYBOOOpa30BaHUEM TIeCUaHas ¢ HAIMYMEM TaJICUHUKA
10po/1a, HEOTHOPOTHO OKpAIlIeHHAas], pacchlmyaTasi, TOH-
Pucynok 1. IIpoguns KOIIOpHCTasi, HEPaBHOMEPHO YIUIOTHEHHAS, HIXKE Tepe-
ANNI0BUATLHO-0EPHOBOL NOUGH XOZIUT B IPEBHEAIUTIOBUANILHBIIN KPYITHO3EPHHUCTHIN ITECOK.
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Paspes 10 (puc. 1) 3anoxen Ha okpanHe cena 3esensi [ait HoBocenuikoro paiiona YepHOBHITKO#M
obnactu 03.07.2011 . Penbed — paBHUHHBIH, HEPEIKO C XOIMUCTO-BOITHUCTHIMU ME30peIbe(HBIMU
NPOSIBIICHUSMH; 3aJI0’KEH B MIPUPYCIOBOM YacTh moiiMel peku [IpyT; Mukpopenbed mpencraBieH B
BUJIC OT/IEJILHBIX TPUB, BIIAINH, OJIF0CH, KOUEK. YPOBEHb IPYHTOBBIX BOJI HE BCKPHIT. PACTHTEIBHOCTS!
3apociu MBBI, 0COKa, poMalika, yadpel, meipeif, mogopokHUK. COCTOSIHUE MOBEPXHOCTH —
HEyIOBIETBOpUTENbHOE. Bekumanue — o Bcemy npoduiiro. Mimeer cremyronmii BUI U CTPOCHHUE:

Ha3zBanue nmo4Bsl: alTlOBHATEHO-IEPHOBAS JICTKOCYTIIMHUCTAS.

[IpodunbHOE cTpOCHUE MEPEXOAHON OT AEPHOBOIL 10 TYTOBOH MOYBHI — IEPHOBO-IIYTOBOH, KOTOPAst
M0 Ka4eCTBEHHBIM MOKa3aTeJsIM U YPOBHIO MPOAYKTUBHOCTH 3aHUMAET MPOMEKYTOUHOE TIOJIOKCHUE
MEK]ly AEPHOBOM U JIyTOBOM MOYBAMHU, IPUBOJIUM HUXKE.

Pazpes 14 (puc. 2) 3anokeH Ha okpaunne cena Hwkuuit Bepormk Komomsriickoro paiiona Meamo-
®pankoBckoii oomactu 21. 06. 2012 . Yronke — HU3KONPOAYKTUBHOE nacTouie; Makpopenbed — crapast
NpUpYcIIoBas YacTh oMbl peku [IpyT; Me3openbed — T0KOMHBI, MPOMOMHBI, MHUKPOPENbe() XOPOLIO
BBIpakeH — OYTOpKH, KOUKH, MypaBEHHUKH, CKOTOOOUHBI. PacTUTEILHOCTE TPaBSHHUCTAS: KIIEBEp OCTIbIH,
TBIpeH, JIOTHK, TUMbSIH, poMalika u Ap. Cabo BCKUITAaeT Mo BceMy MPOQHII0. YPOBEHb 3alleTaHus
TPYHTOBBIX BOJ ycTaHOBMIICA Ha TiryonHe 120 cM. Bua u cTpoeHre mouBeHHOTO MPOQHIIS CIIeIYIOIIHE:

Ha3zBanue mouBsl: aJuTIOBHAIbHAS IEPHOBO-TTYTOBAsI JIETKOCYIJIMHUCTAS.

Unnioctpupyemoe HIKE OMHCaHUE TPETHET0 TUIMMYHOTO pa3pesa, 3aJI0KEHHOTO Ha IIEHTPaIbHON
MOKME € XOPOIIO Pa3BUTHIM TPABOCTOEM, XapaKTEPU3YET JTYTOBYIO MOYBY C OTHOCUTEIBHO BHICOKUM
YPOBHEM IIJIOAOPOIMS U 3allacaMy OPraHMYECKOTO BEIIECTBA.

Paszpes 2 (puc. 3) 3anoxen B LleHTpanbHoii yacTu moiimsl pexu [Ipyt, Henaneko ot cena [IpyTuBka
CHusarbiHCKOTO p-Ha MBaHo-®pankosckoii obmactu 01.07.2011. Makpopenbed — mmpokas, Me30-
BOJIHKCTAsl IOMMEHHAasi pABHIHA; MUKPOPENbe] BhIpakeH (KOUKH, MypaBEeHHHUKH, JIOKOUHBI, OITFO/IIA 1
T.I.). PacTUTENBHOCTH XOPOIIO pa3BHUTa, PA3HOTPaBHO-31aKoBasi. COCTOSIHME MOBEPXHOCTH —
VAOBJIETBOPUTEIBbHOE. YPOBEHb TPYHTOBBIX BOJl ycTaHoBuics Ha riiyomHe 110 cm. Bcekumanue
KapOOHATOB — IO BceMy Mpoduiio. Bua u crpoerne mpoduiist IpuBEACHBI HIXKE:

Hdx, 0-8 cm — Xoporiio passuTas AepHHUHA.

Hxk, 8-52 ¢cM — ['yMyCOBBIH TOPHU30HT, JIET'KO-
CYDIIMHUCTBIN, CBETIIO-CEPBIH ¢ OYpBIM OTTEHKOM,
KOMKOBATO-3€pHHUCTHIN, CJ1a00 YIJIOTHEHHBIH,
KeJIe3UCTO-MapTraHIeBble KOHKPEIHH, MEePEXO0/
3aMETHBIH.

Palhk52-120 cm — Bepxuss, cnabo rymycu-
pOBaHHas YacTh AJLTIOBHAJILHON MOPOIBI CBETIIO-
CepoBaro-0yporo IBETA, JISTKOCYIIIMHUCTAS, PhIXJIOH
0PEX0BATO-3ePHUCTON CTPYKTYPhI, BCTPEUAOTCS
YEPBOTOUUHBI U 3eMJICPOU, HE3HAYUTEIIbHBIC BKITFO-
YEHUS TaJIbKH, KEJIe3UCTO-MapTraHIeBble KOHKPEIINH,
MIEPEXOJ] 3aMETHBIN.

Palglk - my6oke 120 cMm — AmmroBrHansHast mopojia,
JITKUH CYTJIMHOK C NMEeCYaHO-TaJIeYHUKOBBIMHU
BKJTIOUCHHSIMH.

Pucyunok 2. IIpogunv arriosuanvroi
0epHOB0-T1Y2060U NOUBHI
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Hdxk 0-10 cm — Xopotiio pa3BuTasi IepHHHA, TYCTO Meperuie-
TEHHAsl CBEKMMH KOPHSMH Pa3sHOTPaBbS;

Hxk(gl)10-23 cm — I'ymycoBblIit ropu30HT, OypoBaTO-CEpHIi,
TSKEJIOCYINIMHUCTBIN, KOMKOBAaTO-3€pPHUCTBIN, TOHKO-IIO-
PUCTBIN, YINIOTHEHHBIH; YCBITIaH XKeJIe3UCTO-MapTraHIeBbIMU
KOHKPELUSMH, MHOT'O KOPHEH PACTEHUH, IEPEXO, IIOCTEIIECH-
HBIM.

Hpalkgl23-51 cm — ['ymycoBo-miepexoaHO#l TOPU30HT,
HEOJHOPOAHOTO OKpaIlIMBaHUS, TSKEIOCYTITHHUCTBIMH,
3€PHUCTHIHN, c1a00 MOPHUCTHIN, YINIOTHEHHBIH ¢ OOMIEHBIM
HAJIMYMEM KOPHEUW pacTEHHUM MU KEJIE3UCTO-MapraHLEeBbIX
KOHKpELWH, BKIIOYCHHUS MecKa U TajbKH, Iepexoll MmocTe-
TIEHHBIN.

Palhglk51-96 cm — AnnroBuanpHas nopoja, cinado
3aTpOHYTas MOYBOOOPa30BaTENLHBIM MPOLECCOM, TIEPEXOIHUT
MOCTETNICHHO B QJUTFOBHAJILHBIC TSKEIOCYIIMHUCTHIE OTIIO-
xenus (Palglk, 96-135 cM u riryOxe) ¢ SBHBIMH IPU3HAKAMHU
OIVICCHHSI.

Pucynox 3. Ilpoguns
ANTI0BUATLHO-TY20B80U NOUEHL

Ha3zpanue MouYBBI: AJUTFOBHATILHO-TTYTOBAs TSXKEIIOCYTITMHUCTAS.

IIpoBeneHHBIE HAMU MHKpOMOp(doOJOTHYECKUE HCCIEeI0BaHUS AJLUTIOBUAIBLHO-TYTOBOM
TSDKEJIOCYTITUHUCTOM 1MOUBHI (pa3pes 2, puc. 4-6), mokasaiiy, 4To B BEpXHEM I'YMYCOBOM TOPHU30HTE Ha
ryoune 10-23 oM (puc. 4a) HaOIrOMaeTCs MbIIEBATO-TUIA3MATHYECKass MUKPOCTPYKTYpa B IIOTHOM
ynakoBke. [ ' yMycHO-IJIMHUCTASI I1a3Ma aMOp(HHOTO CTPOSHHS OKYTHIBACT MUHEPAJIbHBIC JIEMEHTAPHBIC
YaCTHUIBI, B MOYBEHHON Macce BCTpEYaeTCs 3HAYUTENHbHOE KOJUYECTBO T'YMH(PUIIUPOBAHHBIX
TIOJTYPA3JIOKUBIINXCS OCTATKOB PACTEHHH — 3TO TOBOPUT O MOJIYTHAPOMOPQHOI TpaHCcHopMariuu
PacTUTEIBHBIX OCTATKOB U O PA3BHTOM IMPOIIECCE KOMOIOKEHHS» TYMYCa, YTO OCOOCHHO XapaKTepHO
I allIIOBHANBHO-IYTOBBIX MOYB. [I7a3Ma paBHOMEpPHO MOKPHIBAET MOYBEHHYIO MAacCy H
OPHUCHTHPOBAHHBIX 3aTEKAHUU BIIYOL MPO(UISL HE OTMEUEHO. DTO TOBOPHUT 00 OTCYTCTBHH
SITIOBUAIIBHBIX MIPOLIECCOB.

Pucynok 4. Mukpocmpykmypa 2ymyco6020 20pu3oHma.
a), 6) MBUTEBATO-IUTA3MEHHOE MUKPOCTPOSHHE TyMYCOBOT'O TOPH30HTA INIOTHOM CTPYKTYPBI; B ICHTPE CHUMKOB —
THOJTYPa3JI0KUBIINECS OCTATKH PACTEHUIT; B) rpyObIil T'yMyC, KOTOPBI 00pa30oBacs BOKPYT cTebist pactenus /
yB. x140/; r) meuTeBaThIe 3epHa KBapLa (CBETIIbIC) IUIOTHO YIIAKOBAHBI B 'YMYCOBO-IIMHUCTO# r1a3me /yB. x140/

Mukpoctpoenue rymycoBo-nepexoanoro ropuszonta (Hp(gl)k, 23-51 cm) — necuaHo-nbLieBaro-
iazmenHnoe (puc. 5). [lnaszma (puc. 5 0) HepaBHOMEPHO OKpallleHa B TEMHbII 1BET (C pa3HbIM
cozmepxkanueM B e€ coctaBe rymyca) (Puc. 5 6). [To cpaBHEeHHIO C BEpXHHUM T'yMYCOBBIM TOPU30HTOM
3HAYUTENIBHO PEXe BCTpPEYaTCA ryMy(QHUIIMPOBaHHbIE OCTAaTKH pacTeHuit (puc. 5 a, x).
MHEKpPOCTPYKTypa I'yMyCOBO-IIEPEXOJHOTO TOPU30HTA MMEET PBIXIIYIO YIIAKOBKY 0J1arofapsi BRICOKOMY
COZIepKaHHIO KPYITHBIX ITECYaHbIX 3epeH KBapia (puc. 5 a, J1, €) 1 XOpOoIIO BEIPaKEHHYIO IIOPUCTOCTb
B BHJE TPYOOYECK M M3O0THYTHIX MUKpoTpeuuH (puc. 5 a-B, n-3). OfHaKO BCTPEUAIOTCS MsATHA
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YIUTOTHEHHOM CTPYKTYpbI (puc. 5 0). BeisiBIeHB MUHEpaIbHBIC HOBOOOPA30BaHUS B BUIE HKEJIC3UCTO-
MapraHieBbIX MEJIKHX KOHKPEIIMOHHBIX 00pa3oBaHuii (puc. 5 B, I), a TAK)KE OTACIbHBIC BKIFOYCHUS
OKPYIVICHHBIX 00JIOMKOB U3BECTHSIKOB (pHUC. 5 K, 3) TEPPUTEHHOTO TPOUCXOMKICHHSI.

Pucyunox 5. Mukpocmpykmypa zymycogo-nepexooHozo 20pu3onma.
a) MecyaHo-TbUIeBATO-TUIa3MEHHAS
lyB. x70/; 6) WIOTHAS MEUKPOCTPYKTYpa TYMYCOBO-TIEPEXOTHOTO TOPH3OHTA HA OTAEIbHBIX ydacTKax murida /
yB. x70/; B) Kelme3nucTo-MaprauieBsiii Mukpooprimteiin /yB. x70/; ) To xe camoe /yB. x140/; 1) peixias
MHKPOCTPYKTYpa C Pa3BHTOH CHCTEMOM IIOJIOCTEH, TECUYaHBIMU U MBUICBATHIMH [IPEUMYIIECTBCHHO KBAPLICBHIMU
3epHaMH MEpBUYHBIX MUHEpanoB /yB. 70/; e) obkaranHoe mecyanoe 3epHO kBapia /yB. x140/; x) o6oMoK
M3BECTHSIKA IIOPOJIBI B MACCE U CKOIUICHHS IpyOoro rymyca Bokpyr nopsl /yB. x140/; 3) To xe camoe /yB. x70/

Pucynok 6. Mukpocmpykmypa Husichezo nepexooHo20 20pu3oHma:

a) pBIXJIasi MEKPOCTPYKTypa MEPEeXOAHOTO0 TOPU30HTA C XOPOIIO BBHIPAKEHHBIM MOJOCTHBIM
npoctpadcTBoM /yB. x70/; 6) ryMubHIHpOBaHHBIE OCTATKH PACTEHHUs Ha (POHE TEMHO-OYPOii r'yMycoBO-
DIMHUCTO# Tu1a3mbl /yB. x140/; B) IJIOTHO yrakOBaHbI B I1a3Me OKaTaHHbIE TIeCUaHbIe KBapIEBbIC 3ePHA
MHHEPAJIBHOTO CKEleTa, B BEPXHEH YacTh (hOTO — YacTh KaHAJIOMOMOOHOH MHKpOIopH /yB. x140/;
T) MEKPOOOJIOMKH 3€P€EH CITFOIBI Ha (DOHE paBHOMEPHO OKpAIIEHHOMH OUBEHHOM Macchl /yB. X70/; 1) To
e caMoe, Ho ¢ yB.x140/; e) kananomnono6Has mopa /ye. X 70/; k) KOHIIEHTPAIHs MUKPOKPHCTAIIINYECKOTO
KaJIBI[ITa BOKPYT CTEHKH PaCIIMPEHHOM TIOpHI /yB. 70); 3)IleCYaHO-TIbIIEBATO-TUIA3MEHHOE MUKPOCTPOEHHE
TIEPEXOIHOTO ropu30oHTa /yB. X70/
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B HmxHem nepexoanom ropusonte (Palhgl, 51-96 cm) ¢ ymeHblIeHHEM IyMYCUPOBAHHOCTH TEMHBIC
OTTEHKH OKpAacKH IJIa3Mbl MOCTEINEHHO Hucye3arT (puc. 6a), HO M3peaKa BCTpEUYAKTCS
rymu(MUIIPOBaHHBIC OCTATKU pacTeHuit (Puc. 60). MukpocTpykTypa ropu3oHTa phixiiasi, C OKPyIJIbIMH,
OBaJIbHBIMHM, KAHAIOTIO00HBIMU U pyruMu hopmamu op (puc. 6a, 6, 1, e-3). B Macce oOHapy)eHO
3HAYMTEIIBHOE KOJMYECTBO KBapIEBBIX MMECUYAHBIX 3€PEH MEPBUYHBIX MUHepaynoB (puc. 6B),
BCTPEYAIOTCSI M IPyrHue MHHEpPajbl, B 4aCTHOCTH cirona (puc. 6 1, a). Macca mo4Bbl IpomuTaHa
MHKPOKPHUCTAJUTUYECKUM KaJIbIIUTOM (pHC. 6 €-3), KOTOpbIii MeCTaMU KOHLICHTPUPYETCSl Ha CTEHKAX
nop (puc. 6:x). MUKpOCTpOCHHE MEPEXOITHOTO K MOACTHIIAIOIICH MOPOJIE M 3aMETHO 3aTPOHYTOTO
04YBOOOPa30BaHUEM TOPH30HTA — MIECYAHO-TIBUICBATO-TIIa3MeHHOE (pHcC. 63).

[Mo gaHHBIM MUKPOMOPQOIIOTHYECKOT0 aHaM3a ILTH(HI aJUTIOBHAJIBHON, HE 3aTPOHYTON HITH ¢1a00
3aTPOHYTO# MOYBOOOpa3oBaHMeM mMopos (pucC. 7), YETKO OTIMYAIOTCS OT IITH(OB MeHETHICCKUX
TOPU30HTOB MOYB. MUKPOCTPOCHHUE MOPOABI UMEET MEeCYaHO-TUIA3MAaTHUECKYIO0 CTPYKTYpY, Iia3Ma
npo3payHast, MMHUCTas (puc. 7a-xk). CKeleTHBIC 3epHa MEPBUYHBIX MUHEPAIIOB COCTABISIOT 10 50 %
iotaau nida, cpean Hux npeobdiazaet keapil (puc. 7a, 6), IPEUMYIIECTBEHHO OBAIbHOM (GOPMBI;
BCTpeYaeTcs 3HAUYMTEIbHOE KOMWYECTBO MHHEPAJIBHBIX 3€pEH pOTOBO OOMaHKH cO cleaMu
MEXaHMYECKOTO paspyiicHus (ocTpsie kpas) (puc. 7B, T, k). Cpean HOBOOOPA30BaHUI BBHISBICHBI
IUIOTHBIE JKEJIE3UCThIE MUKPOOPTHITEHHBI (puc. 7¢). Mectamu BCTPEYAOTCs BKIIOUCHHS B BHIC
oOKaTaHHOTO U3BeCTHsKa (puc. 7).

Pucynox 7. Muxkpocmpykmypa anniosuansroi nopoowt (Palkgl):
a), 6), B) — THIIMYHOE MUKPOCTPOCHHE MOMOYBEHHOTO ayumtoBHs /yB. X70/; T) 3epHO poroBoii oomankw /ys. x140/
; JT) BKJTFOUCHHSI MEITKMX OOIOMKOB M3BeCTHSKA /yB. X 70/; €) IITOTHBIH JKETE3UCTBIH MUKPOOPTIITEHH C Pa3IOMHBIMH
kpasmu /yB. x140/; k) o6momouHbIe 3epHa poroBoii oomanku /yB. x140/; 3) ckeneTHbIE HEOKITIOIUPOBAHHBIC
3epHa kBapra /yB. x 70/

I[aHHLIe MHKpOMOp(I)OJ'IOFI/I‘IGCKI/IX I/ICCJ'IG,I[OBaHI/Iﬁ YKa3bIBAIOT Ha SAPKUC CJICAbL OHMOreHHO-
AKKYMYJIIATUBHBIX TPOLCCCOB, KOTOPBIC UMCHOT KJIFOYCBOC 3HAYCHUC B (I)OpMI/IPOBaHI/II/I AJIJTFOBUAJIBHBIX
IIOYB. DTO MOATBCPIKAACTCA AOCTATOYHO BBICOKOM FYMHq}HKaHHQﬁ BCPXHUX TOPHU30HTOB JIYT'OBBIX
IIO4B, OTCYTCTBUCM BBIMBIBAHUA YACTUI] BHU3 IO MOYBCHHOMY HpO(I)I/IJ'IIO, HaJINYUCM HCOPUCHTU-
pOBaHHOﬁ KOJ'IJ'IOI/I,Z[HOI\/'I IJ1a3Mbl B ICPEXOAHBIX K HOHCTHH&IOH.IGﬁ mopoac ropu3oHTax. B OTACIIBHBIX
HacTiax I]_U'II/Iq)OB 06Hapy>KeHa KOHICHTPAUA MUKPOKPHUCTAJI-JIMYCCKOI'0, AJUIOXTOHHOI'O ITPONUCXOXKACHU
KaJIbIIUTa BOKPYT MOPp U 00JIOMKH H3BECTHSKOB.

BbIBO/IbI

Ha ocHoBe u3y4eHns npoIbHOTO 1 MEKPOMOP(]OIOTHYECKOTO CTPOSHUS aJUTFOBHAIBHBIX ITOYB
MoWMEBI pexu [IpyT MOKHO clienath Ciemyromie BEIBOIbI:
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Oco0eHHOCTH MOP(OTeHETHYECKOTO CTPOSHUS aJUTIOBUATIBHBIX MOYB OOYCIIOBJICHBI TECHON
B3aMMOCBSI3bI0 1 COIPSHKEHHBIM BO3/IiCTBIEM Ha (POPMUPOBaHKE aJUTIOBUAJILHBIX 1TOYB [IpuKkapnarhs
(akTOpOB MOWMEHHOI'O MOYBOOOPA30BAHUS M T€OJIOTHUYECKUX MPOLECCOB. DTO 0OCTOSTENBCTBO
(bopMHUpYET CIOUCTOE TIO TPAHYIOMETPHUECKOMY COCTaBY CTPOCHHE MIOYBEHHOTO MPO(HUIIA.

Mukpomophonoruueckue MUCCiIeloBaHus CBUIETEIbCTBYIOT 00 OTCYTCTBUH 3IIOBHANBHBIX
NpPOLIECCOB M KOJIbMaTa)ka HHKHUX TOPU30HTOB IMOYBBI OpPraHOMUHEpAIFHON IIa3MON U uiioM. B
BEPXHHUX TOPU30HTAX AJUTIOBHANBHBIX MOouB [Ipenkapnarbs mpeobiamaeT Npouecc aKKyMYNSLUU
WINCTOH (ppaKiuy v TyMyca.

UccnenoBanus mokazaiym 1enecoo0pa3HOCTh BBIACICHUS IPOMEKYTOYHOTO MEKAY ACPHOBOH U
JYyroBO# MOYBaMH MOATHUIA — JEPHOBO-IYTOBOW IMOYBHI, KOTOpPas MO CBOUM KayeCTBEHHBIM
XapaKkTeprcTHKaM (B 4aCTHOCTH, 3aI1acaM OpraHu4eCcKoro yriiepo/a) MpeBOCXOUT HU3KOILIOAOPOIHYIO
JIEPHOBYIO TIOYBY.
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VJIK 633.854.54:581.132:002(477)

METOOUKA OMPEOENEHMA NNOLWAQW NUCTOBOM
NMOBEPXHOCTWU JIbHA MACINYHOIO
(LINUM USITATISSIMUM L.) HA OCHOBE METOOOB
OBPABEOTKU U AHANIU3A U3OBPAXEHUU

Bepa MAJIKHHA®, Oxcana EPEMEHKO?
Taspuueckuii 2ocyoapcmeennulii azpomexnono2uueckul ynugepcumem, Yxpauna
2HayuonanvHelll yrueepcumem 0uopecypcos u npupoooucnoib308aHus YKpauol

Abstract. Formation of high yields of agricultural crops is the result of photosynthesis, the process in which
simple substances turn into energetically rich and complex organic compounds varying in their chemical compo-
sition. It is well known that the intensity of organic substances accumulation depends on the size of leaf surface,
which is defined by the biometric parameters of plants and largely depends on their nutrition regime and also on
the duration of leaf activity period. This paper presents the results of scientific investigations on the photosyn-
thetic activity of linseed plants in the Steppe of Ukraine. The authors proposed a method to determine the leaf
surface area of linseed, which consists of photographing leaf lamina and processing the obtained graphic files
using a special software. The results of comparative assessment of the existing methods for determining leaf
surface area on the example of linseed are presented. The advantage of using the methods of computer vision
compared to other known methods was highlighted.

Key words: Linum usitatissimum; Linseed; Foliar surface area; Leaves; Computer image analysis.

Pedepat. ®opmMupoBaHHE BBICOKOTO YPOXKas CEIbCKOXO3SHCTBEHHBIX PACTCHUH SBISACTCS PE3yIBTATOM
(dhoTocuHTE3a, B MpoIEccCe KOTOPOTO M3 MPOCTHIX BEHICCTB 00pa3yroTcs OoraThie SHEPTUCH CIOXKHBIC U
Ppa3HO00Opa3HbIE IO XUMUIECKOMY COCTaBY OpraHHMIeCKHe CoeIMHeHNs. Kak M3BeCTHO, HHTEHCHBHOCTH HAKOTIICHHS
OPTaHUYCCKUX BEIICCTB 3aBHCHUT OT BEIMIMHEI JIICTOBOI TOBEPXHOCTH, KOTOPAs ONPEIEIsIeTCs ONOMETPUICCKIMU
mapaMeTpaMy PaCTCHUI U CYIIIECTBEHHO 3aBUCHT OT PEXKMMA HX MUTAHUS, a TAKXKE MPOIOJDKUTEITEHOCTH aKTUBHOM
JICATEIbHOCTH JIMCTHEB. B CTaThe H3JI0KEHBI Pe3yJIBTaThl HAYYHBIX HCCICAOBAHUH [0 H3Yy4CHHIO (JOTOCHHTETHICSCKON
JIeATeIBHOCTH PACTEHHH JIbHA MacTnuHOro B Crenu YKpauHbl. ABTOPaMH MPEIIOKEHA METOMKA ITO OMPEACIICHUIO
IUIOIIAIX JINCTOBOM MOBEPXHOCTH JIbHA MAaCIMYHOI0, KOTOpas 3akiodactcs B (ororpagupoBaHUN JIUCTOBOM
IUIACTHHBI U 00pabOTKEe MONY4YCHHBIX IpaduyecKux (aiioB ¢ MOMOIIBIO CICIHAIBHOIO MPOrPAMMHOTO
obecrieueHus1. M31105KEeHBI Pe3yJIbTaThl CPABHUTEIBHOM OIICHKHU CYIIECTBYIOIINX METOIOB OIPEIC/ICHHUS IO TN
JIMCTOBOM MOBEPXHOCTH Ha IMPUMEPE JIbHA MACIMYHOTO. BBIABICHO MPEUMYIIECTBO MCIIOJIL30BAHUS METO/I0B
KOMITBIOTEPHOT'O 3PEHHS [TePeT APYTUMH U3BECTHBIMU METOAUKAMH.

KaroueBble cioBa: Linum usitatissimum; Jlen macnuunsiii; [lnomans IMCTOBON MOBEPXHOCTH; JIMCTHS;
KommbsroTepHbIit aHaM3 H300paskeHHH.

BBEJIEHUE

J1st oTydeHus] BRICOKMX YPOXKAeB CENbCKOXO3SICTBEHHBIX KYIBTYp pellaroliee 3HaueHne MMeeT
IJIOIIA/Ib JTUCTOBOM MOBEPXHOCTH pacTeHU. Tak CyIIeCTBYeT LENbIM Psii METOJOB, CyTh KOTOPhIX M.I.
@Dyibra MIOKWI B cBoel padote. Hanboee pactpocTpaHeHHBIM CTall METOJT BBICEUEK», OJHAKO M3-3a
(hopMBI U pa3Mepa JIICTHEB, STOT METO]] HE MOYKET OBITh HCIOJIF30BaH HA PACTEHUSX JIbHA MACIIMIHOTO.

He Menee momynsipHBIM SBISIETCS pacUeTHBIN METOJ, KOTOPBIA Oa3upyeTcst Ha KOPPEIIIIHOHHBIX
CBSI3AX MEXIY TUTOIIAAbI0 JIUCTKA U €70 JIMHEHHBIMHU pa3MepaMu, JJISl Y€T0 NCTIOIB3YeTCs IEPEBOTHOM
K03(DPHUITEHT, KOTOPBIA CYIIECTBEHHO 3aBUCUT OT 0COOCHHOCTEH TeOMETpHUIECKON (OPMBI JTHCTA.
Takum 00pazoM, a7t obeciedeHns BEICOKOM TOYHOCTH PacyeTOB HEOOXOIMMO OPEAETISITE EPEBOIHOM
KOO PUIIHEHT IS KaXKIOM CETbCKOXO3ANCTBEHHON KYIBTYpPhI OTAEIBHO (Ha mpuMmepe pador O.M.
TamKeHKo).

W3BecTHBI c110cO0B!, MPUHIIMT KOTOPBIX OCHOBAaH HA HAHECEHWH KOHTYPOB JIFCTKA Ha MIJUTIIMETPOBYIO
Oymary ¢ MoCIeAyIoNM MOJCYEeTOM IUIOMaau. B 3ToM cirydae miromans JUCTKA OMPENeNsaeTcs
0oJjiee TOYHO, OTHAKO MPH 3TOM 3HAYUTENHHO YCIOXKHSIETCS W 3aMEIUIIETCS TPOIEeCC ONpeAeIeHHS
wromany. Vcnonp30BaHue IIIAHOMEPOB MO3BONISIET YCKOPUTH IMPOLIECC OMPENENICHUs TUIOMAAN H
o0ecrieurnBaeT JOCTATOYHO BHICOKYIO €r0 TOYHOCTE, HO BBICOKASI HX CTOMMOCTB JIeJIaeT HCIIOJIh30BaHUEe
TUTAHOMEPOB PKOHOMUYIECKH HE IeIeCO00Pa3HBIM.
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[TosTOMY 11ETIBIO HAIIMX MCCIEAOBAaHUN OBUIO pa3padoTaTh COBPEMEHHYIO BHICOKOTOUHYIO METO-
JIMKY OTpeIeNICHUs TUTOLIa N JIMCTOBOM MIOBEPXHOCTH JIbHA MACIIMYHOTO Ha OCHOBE PUBJICYCHHS COBpE-
MEHHBIX TEXHOJOTUH KOMIIBIOTEPHOTO 3PEHUS, a caM MPOLECC ONpEAEICHUs] pealbHOM IuTomanu
JIMCTOBOM MOBEPXHOCTH 3aMEHUTH BHIUMCIICHUEM ILIOLIAN 00J1acTH Ha (POTOM300paKEHUH STOTO JIUCTA.

B Hacrosimii MOMEHT CyLIECTBYET Psifl IPOrPaMMHBIX CPEZICTB, KOTOPbIEe OCHOBAHBI HA TEXHOJIOTHAX
KOMITBIOTEPHOT'O 3pSHU S, TIO3BOJISIIONIHE KAYeCTBEHHO U A(P(EKTUBHO ONPEIEIISTh IUIONIAb (PU3MUYESCKOTO
obbekra. OHaKo, TaKue IPOrpaMMHBIE CUCTEMBI TPEOYIOT CHeNaIbHON MOATOTOBKYU MOJIb30BaTEN,
JIOTIONTHUTEIBHBIX MaTepPHaIbHBIX 3aTPaT M KOMIBIOTEPHBIX pecypcoB. Tak, K MpUMeEpy, U3BECTHAs
cuctema Adobe Photoshop obnanaer crienmanbHbIME HHCTPYMEHTaMU JJIsI IPOBE/ICHMUS Ka4eCTBEHHOI
npeao0opadboTku POTON300paKEHHS, HO MPOIECC ONPEACTICHHUS IUIOIMIAIH 00bEKTOB MaO3(P(PEKTUBECH.
E.M. Haspormxas, B.}O. bepesuna u T.A. I'ypoa (2001) B cBoeii paboTe mpeaiaraioT CrelHabHO
paspaboTanHOe MporpaMMHOE 00ecTiedeH e IS ONpeICIICHHs IUTOIA I INCTOBOW MOBEPXHOCTH, HO B
Cllydae, Korna Heo0X0AuMO 00eCIeYnTh AOCTaTOYHO BHICOKYIO TOYHOCTB H3-32 MAJIBIX Pa3MEPOB CaMOTO
JMCTa ¥ P 00JTBIIOM 00beMe BBIOOPKH JIMCTHEB, PE3YABTaThl MOTYT OBITh HEYIOBICTBOPUTEIEHBIMH,
K TOMY K€ B HCJIEIOBaHIE HEOOXOMMO TMPHUBJICKATh CIICIHAILHOE 000pYIOBaHHE.

MATEPUAJI 1 METO/bI

HccnenoBanus o M3y4EHUIO IIOIIAAN JIMCTOBOM MOBEPXHOCTH JIbHA MaCIMYHOTO IPOBOIMIIMCH Ha
npotspkern 2013 — 2015 . B KOMITIIEKCHOM OTIBITE 110 H3Y4YEHHIO MTPOLYKTUBHOCTH €TI0 B 3aCYLUTHBBIX
yenoBusix CTenHON 30HBI YKpauHbl. B ombiTe MCmonb30Baiy copT OBpHUKa OTEUECTBEHHOH CENeKIN
3aHeceHHOro B PeecTp copToB pactennii Ykpaunsl. Onpenesisuiv MIoMaab C TOMOLIBIO Pa3HBIX METOANK
(ne menee 200 JCTBEB JIbHA MACIIMYHOTO B KQKIOM OMbITe). [1nomans IMcTheB U Apyrue OHOMeTpu-
YeCKUe N3MEPEHNUS] POBOVIIN Ha MMPOTSHKEHUH BCETO BETETALIIOHHOTO TIEPHO/Ia PACTCHHUM.

ABTOpaMHU MpeAsaraeTcs HOBast METOAMKA ONpeeIICHHs IUTOa 11 TUCTOBOM MOBEPXHOCTH, KOTOPast
0a3upyeTcs Ha aHanu3ze ero poTouzodpakenus. [IpeayioxkeHHas METOJMKa IPUMEHSIET, KaK U3BECTHBIC
METOIBl M aJTOPUTMOB KOMITBIOTEPHOTO 3PEHHS, TaK U CHEIHUAILHO pa3padOTaHHbBIE alrOpUTMBI
BBIJICNICHUS 00BEKTA U ONPECTICHNS €r0 PeaNbHON TIIOLIaIH.

[IpennoxxeHHas METOIMKA aHAIN3a N300paKEHHUsI COCTOUT U3 CIEAYIOIINX ATAIOB!

[lepBbrii 3Tan — npegBapuTenbHas 00padoTka poTonzo0paxeHus,

Bropoii 3Tamn — BeIICTICHHE STATOHHOTO 00BEKTA U OTICIBHBIX OOBEKTOB (JIHCTHEB);

Tpertuii 3Tan — onpeae’cHUe KONUYECTBA MUKCENEH OTAENBbHBIX OOBEKTOB M ONpeNeeHHe MX
peaybpHOMN TUTOLIa .

Jnist ymydiieHusl KauecTBa Paclo3HaHUs 0OBEKTOB HEOOXOAWMO MPOBECTU IMPEABAPUTEIBHYIO
00paboTKy u300paxkeHus. OcoOeHHO, KOTrAa JUCThs UMEIOT HEOIHOPOAHYIO CTPYKTYPY C MajlOKOH-
TPAaCTHBIMH KOHTYpPaMH.

[IpennaraeTcs npoBeCTH MpeaBAPUTENBHYIO 00pabOTKy H300paXEHHS 10 CIIEAYIOIEMY aJrOPUTMY:

[lepBbiii 5Tan — 00paboTKa N300paXkeHHs1 ¢ MOMOIIBIO peodpaszoBatens Jlammaca. B atom ciydae,
Orarozapst TOMyY, YTO OH YYHTBIBAET BOMOYKHBIE TTEpeIIaibl KOHTPACTHOCTH BO BCEX HANPABICHUSIX, TAKOH
croco6 00paboTKH N300pakeHN SBIsIeTCs 3 (QEKTUBHBIM HHCTPYMEHTOM BBIIIEICHUS KOHTYPOB OOBEKTA.

Hcnonp3oBanne Takoro npeoOpa3oBaHusl MO3BOJAET YIYUIIUTh Ka4eCTBO N300paKeHUs 3a CUET
ompeneneHus HyJel BTOpOH POU3BOTHOH, a TOUHEE JIOKAJIbHBIX MAKCUMYMOB I'paJHeHTa.

Bropoii sTan nmpenBaputenbHOil 00pabOTKU M300paKeHUSI XapaKTepU3yeTcsl KauyeCTBEHHBIM
aHaJIM30M KOHTYPOB OTJIEJIbHBIX OOBEKTOB H300pakeH!sI, 0COOCHHO IS HOCIEAYIOIINX PAacCyeTOB X
TEOMETPUUYECKUX XapaKTEPUCTHK, HEOOXOIUMO YBEINYUTh YETKOCTh CaMOro KoHTypa. Kak mokaszain
aHalli3 CYLIECTBYIOIIMX METOAOB, Haumbojee 3P(PEeKTUBHOE HCIIOIB30BAHUE MOTYUYUI METOL
crnaxkuBanus (CV_BLUR_NO_SCALE c sapom 3 Ha 3 B 6ubnunoreke komana OpenCV) 3a cuer
TOTO, YTO KaXK/bIi MMKCEJIb Ha BBIXOAE ABISETCS CPEIHUM apU(PMETHUECKUM MUKCETIeM B 00JIacTh
3x3 0e3 MocIeayIoIero MacTaOuPOBaHMsL.

Tpernii sTan — OuHapu3anys, TO €CTh MOPOTOBBIE MpeoOpazoBanus. [lonydueHue GuHApHOTO
(nBOItHOTO) M300paKEHHMS ITyTEM TIOPOTOBOTO MPEoOpa30BaHus C MOJI0OPOM BEPXHEr0 U HUXKHETO
NpEeAesIoB, B COOTBETCTBHH C YPOBHEM KaueCTBa MOJYyYEHHOTO H300pakeHHsI ITOCIIE TPOBEICHHBIX Ha
npeaBapUTEIbHBIX 3Tamax npeodpasoBaHuii. Takol mporecc MO3BOJSIET MOJYYUTh OMHApHOE
n300pakeHue ¢ XOpoIo TudPpepeHIupOoBaHHBIMI KOHTYpaMu 00bEKTOB.
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[Mocne npenBapuTeabHO 00pabOTKH M300paXKEHUsS MPOBOJMUTCS dTAall BBIICICHUS 00BEKTOB
METOIOM OOHApYKEHHs BCEX MPUIIETAIOMIMX K YKa3aHHOMY INHKCENI0, KOTOPBIA HMEET TaKoe Ke
3HAYEHHE IPKOCTHU. Tak Kak Mmociie moporoBoro npeodpa3zoBaHusi BCE MUKCEN 00J1acTH H300paKeHUs
JIMCTKA MMEIOT OJJMHAKOBBIH MOKa3aTellb SIPKOCTH U 00pa3yroT OJJHOCBSI3HYIO 00JIaCTh, TO ONpe/IeieHIe
KOJIMYECTBA TAKHUX MUKCEJIEH MO3BOJISIET OLICHUTD TUIOMIAlb OOBEKTa, KOT/Ia KeINHHUIICH H3MEPEHUS»
SIBIISIETCSL OJTUH [TUKCEIb.

st onpeneneHust peaabHO IuIomann o0beKTa MpejiaraeTcs yKkazarh KOJIM4eCTBO MUKCENeH Ha
N300pakKeHUH, KOTOPOE COOTBETCTBYET OJHOMY KBaapaTrHoMy caHTuMmeTpy. C 3Toil 1emnbio, He0O-
XOAMMO IIPH MPOBeAeHNH (hoTOrpadupOBaHusl, TUCTHS PACIIONOKUTD Ha TFIOCKOH MMOBEPXHOCTH C 3TaJIOH-
HBIM 00pas3IoM, IUIOINAh KOTOPOTrO HaM U3BeCTHA. B pesynbrare uero onpenensercs ko3GduimeHt
C TIOMOILBIO Clienytoneld (POpMYITbL:

rne N, - KomM4ecTBo HUKCesel B 00/1acTH STAIOHHOTO 0OBEKTa,

S. - momaab 3TAIOHHOTO 00BEKTA.

om

Torna peanbHas miIomanb 0OEKTOB HA H300PAKEHUH ONPEEIISIETCS ¢ MOMOIIBIO (POPMYIIBL:

806 = k X No6’
rac 805 - p€ajibHada 1mjiaonmanb O6’I)CKTa,

N, , - Konu4ecTBo ImHKceneil Ha M300paXKeHHU OTAEIBHOI0 00bEKTA.

PE3YJIBTATBI U OBCYXXJIEHUA

Br160op Hanbostee 3¢ PEeKTHBHOTO METO/1a OTIPEICIICHNS TUIOIIA M JIMCTOBOM TOBEPXHOCTH POBO VM
C Y4ETOM TOYHOCTH IMOJTYYCHHBIX JaHHBIX U CKOPOCTH JCUCTBUI VIS TIOJyYCHHS PE3YJIbTaTOB.

[pemnoxenHas METOAMKA MIPEJCTABIICHA B BUJIE CIICIIUATIBHO pa3pab0TaHHON HH(POPMAIIMOHHON
CHCTEMBI, KoTopas peanu3oBaHa B cpene Microsoft Visual Studio Ha si3bike nporpammupoBanus CH
Ha OCHOBE UCIIOJIb30BaHus Habopa oudarorex OpenCV Sharp.

B xadectBe TecToBOrO (hOTOM300pasKeHHUs ISl AEMOHCTPALIH PaOOTHI MPEATI0KEHHONH METOANKN
ucnojbzyercs ¢oro (puc. 1)

[Nocne npoBeeHUS PEABAPUTENBEHOM 00Pa0OTKH N300paKEHUS COINIACHO ATAIaM MPEJIOKESHHOTO
aJITOpUTMa, TIoJTy4aeM OuHapHOe H300paxenue (puc. 2).

3aTeM BbLIEIIsIeM KOHTYpPBI OT/ICIbHBIX O0BEKTOB M YOUPAEM IIYMBI» - 00BEKTHI C CYIIECTBEHHO
MEHBILICH U CyIIECTBEHHO Ooubleii romaapio (puc. 3).

Pucynok 1. @omouszobpascenus mecmosou  PucyHox 2. Ilpeoobpabomxa uzobpasxicenus
eblbOpKU (6unapuzayus)
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[Tocnie BImENEHHS STATOHHOTO 00BEKTA,
YKa3aHUs €r0 PEANIbHOM IIIOIA 1 B JUAJIOTOBOM
pPEKMME U MOCIEA0BATEIbHOM YKa3aHUU OT-
JENBHBIX OOBEKTOB ONPEAEIAIOTCS PeabHbIC
TUIOIA/IN YKa3aHHBIX 00bekToB. Ha pucynke 3
NPUBOAUTCS 3Tal padoThl HHQOPMAIOHHON
CHCTEMBI — ONpEAEIICHHUS IUIONIA N TEKYIIEro
obbekTa. Bece pacdeTsl coxpaHSIOTCS B OT-
JensHOM daiine B popmare XIS, uto mossosser
WCIIOJIb30BaTh pacCUUTaHHBIE TaHHBIEC IS
JanbHEHIINX UCCIICJOBAHMI.
B tecToBOM npuMepe, B pe3ynbrare aHaJIn3a
M300paKeHUs MO MPEIJIOKEHHON METOINKE
ompenesceHa IMJIOMAab OTACIbHBIX 00BEKTOB.
Pucynok 3. Bvidenenue xonmypos 0o6vekmos ]l NOATBEPKIAECHHUS JOCTOBEPHOCTH IIOIY-
YEeHHBIX Pe3YJBTaTOB ObLJIO BHIIOIHEHO ONpe/e-
JICHHE TUIOIAAeH STHX e 00BEKTOB IMyTeM MOACYETa IUIOIIAAN TUCTHEB Ha MIJITUMETPOBO Oymare
(TouHBIC 3HAYCHHS).
Tadauna 1. Cpagnumenvuas oyenka niowaou JUCMbE8 TbHA MACIUYHO2O C NOMOUWBIO
PA3HLIX MEMOOUK UX ONpedeneHust

[Tyrem HaHECeHHS OKCIIepUMEHT
Howme KOHTYPOB JIUCTA Ha Pacuernenii| ITpeioxeHHBINA METO
06Lel<1r“)a MI/IJIJII/IM};I?I‘pOBYIO Oymary| meton (}[I)a OCHOBE MpOrpam- Abcomornas OTHOCHTeﬂbHa:
(KOHTPOJIB), MM MHOTO MOJIYJIs), v |MOTPEIIHOCT | [IOTPEIIHOCTS, %
1 263,39 266 265,89 2,50 0,95
2 231,42 234 232,74 1,32 0,57
3 222,29 234 231,28 8,99 4,04
4 194,28 201 195,34 1,06 0,55
5 173,41 182 181,58 8,17 4,71
6 173,22 181 177,27 4,05 2,34
7 169,28 172 171,36 2,08 1,23
8 132,26 129 129,9 2,36 -1,78
9 112,26 110 111,22 1,04 -0,93
10 108,13 112 104,42 3,71 -3,43
11 102,18 107 98 4,18 -4,09
12 99,31 97 98,4 0,91 -0,92
13 97,22 96 94,2 3,02 -3,11
14 84,17 85 84 0,17 -0,20
15 66,15 65 67 0,85 1,28
Cp. 148,598 151,4 149,7 2,96 0,08

B tabnuie 1 npuBeseHbl 3HAYCHUS CpeIHE TUIOIAAN 00beKTOB (JIMCTHEB) BHIOOPKH, KOTOPHIC
OTIpeIeNIeHBI 110 MPEIOKEHHON METOTUKE U C TIOMOIIBIO KPYYHOTO TI0ACYETa» Ha MUJJTAMETPOBOMN
Oymare. Kak BHIHO, MOTPEIIHOCTh M3MEpPEHUN He mpeBbimaeT 5%. /[Ins moaTBepkacHHS
JIOCTOBEPHOCTH pe3ylibTaroB 0110 00padoTano 10 BeI00pok 1o 50 TUCThEB B KaXKA0M. AHAIN3 TIOKa3al,
YTO CPEIHsAS OTHOCUTEINIbHAS MOTPEIIHOCTh cocTansier 2,5%.

AHanu3 pe3ylbTaToB IMOKa3al, YTO MOTPETHOCTh OLEHKH TUIONIa el 0OEKTOB 3aBUCHT OT Ka4eCTBa
HCXOJIHOTO M300pakeHHs, Ka4eCTBA MPEIBAPUTEIbHON 00pabOTKH U300paKeHUS, TOYHOCTH
N300pakKeHHUs STAIOHHOTO OOBEKTA.

BbIBO/1bI

HpI/I HU3YyUYCHHUU JIMCTOBOTO anrapara uCCjea0BaTeIr0O HCO6XO,[[I/IMO OBITH X0pomo OCBEAOMJICHHBIM
Y 3HATH COCTOSIHUE K OCOOEHHOCTH KUBHECACATCIbHOCTU PACTUTCIILHOI'O OpraHn3ma, 3HaThb CBOMCTBa
1 0OCOOEHHOCTH JINCTOBOIO Marepuaiia, ¢ KOTOpPbIM €My IMPUXOAUTCH pa6OTaTI:, 3HAaTh, KaAKU€ MOTYT
BBITCKATh OTCIOAAa TPYAHOCTU U YTO MPECAINIPUHUMATD JJId UX IIPCOAOJICHU.
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Pe3ynbrarsl, MONY4EHHBIE ¢ IIOMOIIBIO MPEUIOKEHHON METOJUKM aBTOMAaTUYECKOTO aHAJIN3a
XapaKTEPUCTUK JIMCTOBOM IOBEPXHOCTU PACTCHUM SIBISAIOTCS BAXKHBIM 3TAIOM B CO3JAHHMH TAKUX
MHTEJUIEKTYaIbHBIX CUCTEM KaK CHCTEMBbl aBTOMaTH3UPOBAHHOTO HMCCIEIOBAHUS OMOJIOTHYECKHX
00BEKTOB. BakHBIM JOCTOMHCTBOM NPEAJIOKEHHOW METOIMKH SIBIISIETCS BO3MOXKHOCTH 3aMEHHTH
pEeabHBII AKCIIEPUMEHT KOMIIBIOTEPHBIM, UTO CYLLIECTBEHHO 3KOHOMUT MATEPUAJIBHBIE U BPEMEHHBIE
3aTparkl, a TaK JKe, MO3BOJISIET MONyYUTh Oosee SPPEKTUBHBIE U TOUHBIC PE3YAbTAThl aHAIH3A.
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AFINITATEA S| UNELE PARTICULARITATI
FIZIOLOGICE ALE DIFERITOR RASE DE LUPOAIE
(OROBANCHE CUMANA WALLR.)

Maria DUCA, Angela PORT, Elena CERNOLEV, Ana MUTU, Rodica CHILARI
Universitatea Academiei de Stiinfe a Moldovei

Abstract. The interaction between sunflower (host) and broomrape (parasite) is directly influenced by physio-
logical and biochemical characteristics of the pathogen, characterized by affinity, virulence and aggressiveness.
The parasitization process of broomrape begins with the germination of seeds and is induced by germination
stimulants located in the rhizosphere of sunflower plants. In this study the germination capacity of broomrape
seeds (45 populations collected from sunflower and tobacco agrocenosis) has been evaluated on exudates ob-
tained from the root system of various sunflower genotypes: the sensitive genotype LMD1 and differential lines
resistant to races E, F, G and H. Broomrape seeds from tobacco agrocenosis germinated on all studied exudates,
showing a high level of affinity to host plant. Therefore, the germination inductors specific to sunflower induced the
germination process of the parasite characteristic for the anthophytoses on tobacco plants. The average germina-
tion rate on the root exudate of the sensible genotype LMD1 was 15,2% and on the exudate of the race H differential
(HLG 5661) - 17,7%. Indicators significantly lower were noted in the other variants under study.

Key-words: Orobanche; Helianthus annuus; Root exudates; Host-pathogen interaction; Affinity; Germina-
tion stimulants; Seed germination.

Rezumat. Interactiunea dintre floarea-soarelui (gazda) si lupoaie (parazit) este direct influentata de particularitatile
fiziologice si biochimice ale patogenului, caracterizate prin afinitate, virulenta, agresivitate. Procesul de parazitare a
lupoaiei incepe cu germinarea semintelor, indusa de stimulenti de germinare prezenti in rizosfera plantelor de floarea-
soarelui. In acest studiu a fost evaluata capacitatea de germinare a semintelor de lupoaie (45 de populatii colectate
din agrocenoze de floarea-soarelui si tutun) pe exudate obtinute din sistemul radicular al diferitor genotipuri de
floarea-soarelui: genotipul sensibil LMD si linii diferentiatoare cu rezistenta cunoscuta la rasele de lupoaie E, F, G
si H. Lupoaia din agrocenozele de tutun a germinat pe toate exudatele studiate, demonstrand un grad inalt de
afinitate fata de planta-gazda. Astfel, stimulatorii de germinare specifici pentru floarea-soarelui au indus procesul de
germinare a parazitului caracteristic antofitozelor pe plantele de tutun. Facultatea germinativa medie pe exudatul
radicular al genotipului sensibil LMD-1 a constituit circa 15,2% si pe exudatul diferentiatorului pentru rasa H de
lupoaie (HLG 5661) —17,7%. Indici considerabil mai mici au fost constatati la celelalte variante luate in studiu.

Cuvinte-cheie: Orobanche; Helianthus annuus; Exudat radicular; Interactiune gazda-patogen; Afinitate;
Stimulatori de germinare; Germinarea semintelor.

INTRODUCERE

Floarea-soarelui (Helianthus annus L.) reprezinta o cultura cu un spectru larg de utilizare, fiind si
una dintre cele mai cultivate plante oleaginoase in lume, inclusiv in Republica Moldova. Una din cauzele
semnificative care determina scaderea drastica a recoltei in aspect calitativ si cantitativ sunt fitoparazitii
acestei culturi agricole, in special lupoaia (Orobanche cumana Wallr.).

Interactiunea gazda-parazit este intr-o dependenta stransa atat de particularititile fiziologice ale
parazitului (manifestate prin afinitate, agresivitate, virulenta) si ale gazdei (determinate de mecanismele
de rezistenta specifica, nespecifica si indusa), cat si de actiunea factorilor de mediu.

O conditie primordiala, necesara pentru asigurarea convietuirii dintre cei doi parteneri si deci a
(Butler, L.G. 1995; Hirsch, A.M. et al. 2003). In lipsa acestui mecanism de recunoastere reciproca,
agentul patogen nu-si poate manifesta activitatea parazitara si se comporta fata de planta respectiva
ca fata de un substrat neutru, ,.,indiferent” pentru el (Melichi, E. 2012).

Gradul de afinitate este determinat, in mare parte, de abilitatea plantei-gazda de a produce si de a
secreta in rizosfera compusi chimici cu functii de semnalizare, fata de care fitopatogenii manifesta
receptivitate prin reactia de chemotropism (Press, M.C. et al. 1990; Degenhardt, J. et al. 2003). De
aceea apropierea ,,partenerilor” se realizeaza doar atunci cand patogenul nimereste — impreuna cu
apa, curentii de aer sau prin intermediul unui purtator — direct pe planta sau in sol, langa sistemul
radicular al plantei (Keyes, W.J. et al. 2001).
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Prin urmare, initierea procesului de patogeneza necesita anumiti compusi chimici secretati de catre
radacinile plantei-gazda, care asigura o modalitate de comunicare si semnalizare chimica, cu rol esential
in natura (Press, M.C. et al. 1990). Recunoasterea semnalului chimic produs de planta-gazda contribuie
atat la initierea procesului de germinare (Chang, M. et al. 1986), cat si la dezvoltarea organului de
atasare si formare a apresoriului (Butler, L.G. 1995; Keyes, W.J. et al. 2001).

Specificitatea interactiunii dintre gazda si parazit depinde de structura chimica a stimulantilor, care reprezinta
metaboliti secundari caracteristici pentru fiecare specie de plante (Hirsch, A.M. et al. 2003). De exemplu,
procesul de parazitare al lupoaei (Orobanche cumana Wallr.) incepe cu germinarea semintelor, indusa de
stimulenti de germinare prezenti in rizosfera plantelor de floarea-soarelui (Deney, I. et al. 2007).

Cea mai raspandita clasa de substante care stimuleaza germinarea semintelor de Orobanche si a altor
specii de plante parazite obligate, asa ca Striga, sunt lactonele sesquiterpenice (Joel, D.M. et al. 2011,
Raupp, F.M. etal. 2013), heliolactonele (Ueno, K. et al. 2014) si strigolactonele (Yoneyama, K. etal. 2011).

MATERIAL SI METODA

Materialul biologic. Studiul s-a axat pe cercetarea capacititii de germinare a 45 de populatii de
Orobanche cumana Wallr. de origine locala (42 de populatii colectate din regiunile de Sud si Centru
ale Republicii Moldova), din Spania (regiunea Sevilia), Romania (Fundulea) si din Ucraina (Ismail).

In calitate de inductori ai procesului de germinare au fost utilizate exudatele genotipului sensibil de
floarea-soarelui (LMD1) si exudate ale liniilor diferentiatoare pentru rasele E (LMD2), F (LC 1093A),
G (LMD3) si H (LG5661). In calitate de proba-control a servit germinarea semintelor pe hartie de
filtru umectata cu apa distilata sterila. Fiecare populatie a fost investigata in patru repetitii biologice a
cate 100-150 de seminte de lupoaie.

Metode. Dezinfectarea semintelor de lupoaie s-a realizat in solutia de NaClO 12% si 1% Tween-20,
timp de patru minute, cu agitare, ulterior fiind transferate in baia cu ultrasunet pentru 1 minut (Batchvarova,
E. etal. 1999). Semintele de lupoaie, dupa ce au fost imersate repetat in apa distilata autoclavata pentru
inlaturarea dezinfectantului, au fost amplasate in cutii Petri, sterilizate cu ajutorul lampilor UV, pe hartie
de filtru autoclavata, umectata cu apa distilata sterila in scopul preconditionarii, pe un termen de 7-12 zile
in camera de cultivare ,,Friocell” si «TCsJI 80», la +20°C (El-Halmouch, Y. et al. 2006). in calitate de
substrat a fost utilizata hartia de filtru imbibata cu 1 ml de exudat rizosferic al genotipului sensibil (LMD-1)
sau al diferentiatorilor rezistenti la diferite rase de lupoaie (E, F, G si H).

Monitorizarea germinarii si numararea semintelor germinate s-au realizat in dinamica, la 7, 10 si 12
zile, la binocularul «MBS-10», marimea 28, echipat cu camera CCD (MEM1300, Future Optics Sci. &
Tech. Co., Ltd), conectata la calculator.

REZULTATE SI DISCUTII

Lupoaia paraziteaza floarea-soarelui si reprezintid o specie de antofite cu specializarea ingusta
(monofagi). Monofagia este un factor evolutiv care favorizeaza perpetuarea speciei si formarea rapida
a raselor fiziologice prin dezvoltarea unor proprietati biologice si fiziologice specifice, care asigura
adaptarea parazitului la noile conditii de mediu. Schimbarea conditiilor de mediu determina variabilitatea
parazitului, inclusiv evolutia acestuia. O achizitie evolutiva a organismelor parazite reprezinta existenta
afinitatii dintre agentul patogen si gazda, inclusiv germinarea semintelor, initiati de exudatele radacinilor
plantei-gazda. Aceasta caracteristica a germinarii este deosebit de importanta in procesul patologic si
pentru receptivitatea plantelor la boli, in vederea asigurarii unui grad mai mare de supravietuire.

Semintele de lupoaie (1200-1500 in fiecare capsula) sunt foarte mici, elipsoidale sau elongate, de
culoare maro-inchis. Fiind foarte usoare (aproximativ 0,004 mg), acestea sunt transportate de curentii
de aer si de apa la distante mari. Semintele ramase in sol isi pastreaza facultatea germinativa timp de 5-
8 ani. In vecinatatea radacinilor de floarea-soarelui germinarea semintelor este indusi, astfel dezvoltandu-
se, ulterior, plantele de lupoaie. Germinarea semintelor de lupoaie reprezinta, asadar, prima etapi a
procesului de parazitare, fiind indusa de catre stimulenti de germinare secretati si eliminati de citre
radacinile plantelor gazda in cantitati foarte mici (Sato, D. et al. 2005; Glijin, A. et al. 2011).

Pornind de la aceste considerente, scopul prezentului studiu a constat in analiza exudatelor obtinute
din sistemul radicular al diferitor genotipuri de floarea-soarelui pentru a identifica nivelul de afinitate al
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populatiilor de lupoaie din Republica Moldova fata de liniile diferentiatoare, astfel incat sa caracterizam
aceste populatii si sa relevam rasa fiziologica a acestora.

Conform datelor obtinute s-a constatat ca, din totalul de 45 de populatii de Orobanche cumana Wallr.,
doar o populatie a germinat pe toate exudatele (colectata de pe tutun, satul Molovata Veche, raionul Dubasari).
Pe exudatul genotipului sensibil au germinat 20 de populatii de lupoaie, iar pe cel al liniei diferentiatoare de
rasa H—21 de populatii. S-au remarcat 13 populatii ale agentului patogen, care au germinat pe ambele tipuri
de exudate, reprezentand astfel 31,7% din totalul populatiilor analizate. Pe exudatul diferentiatorului rasei E
au germinat 5 populatii (12,2%), colectate preponderent din zona de centru a republicii, pe cel al diferentiatorului
rasei F—9,8%, iar in cazul diferentiatorului rasei G —mai putin de 5,0%.

Facultatea germinativa medie a constituit circa 15,2% pe exudatul obtinut din sistemul radicular al
genotipului sensibil LMD-1 si 17,7% pe exudatul liniei diferentiatoare la rasa fiziologica H LG5661.
Indici considerabili mai mici au fost constatati la celelalte variante de studiu.

Absenta germinarii pe diverse tipuri de substrat la unele populatii de lupoaie poate fi explicata prin
anumite conditii specifice de umiditate si temperatura, necesare pentru intreruperea stadiului de latenta
in timpul preconditionarii (Matasova, R. et. al. 2004). Temperatura utilizata pe perioada preconditionarii
afecteaza puternic capacitatea de reactie la stimulentii chimici (Mayer, A.M. et. al. 1995). Semintele
plantelor-parazit sunt sensibile la stimulentul germinarii doar pentru o perioada scurta de timp, putand
trece apoi, relativ repede, din nou in starea de latenta.

Dintre populatiile ce au germinat pe exudatul genotipului sensibil, 16 au avut un nivel de germinare
sub 10%, majoritatea (56,3%) fiind colectate din zona de sud. Valori de 10-40% ale energiei de germinare
asemintelor s-au constatat la 3 populatii (colectate in satul Molovata Veche din raionul Dubasari; satul
Buteni din raionul laloveni si satul Svetlai din raionul Comrat), ceea ce constituie 15,0% din populatiile
cu localizare geografica in Centrul si Sudul Republicii Moldova. Astfel, reiesind din distributia geografica
a populatiilor germinate pe exudatul rizosferic al genotipului sensibil, este evident ca prevaleaza cele
din zona de sud a tarii (fig. 1).

Cele 20 de populatii care au germinat pe exudatul rizosferic al genotipului sensibil de floarea-
soarelui sunt colectate din or. Soroca, s. Draganesti, s.\erejeni, s. Cazanesti, s. Branzenii Noi,
or. Strageni, s. Holercani, s. Molovata, s. Sangera, s. Buteni, s. Fundul Galbenei, s. Cazangic, or.
Cimislia, s. Ermoclia, or. Stefan Vod3, s. Svetlai, s. Carabetovca, s. Corteni, s. Grigorievca, s. Alexan-
derfeld si populatia din or. Ismail, Ucraina, reprezentand 56,1% din totalul populatiilor studiate (fig. 2).

Noua populatii de pe exudatul rizosferic al diferentiatorului rasei H, colectate preponderent din zona
de centru si de sud, au prezentat un nivel foarte scazut al facultatii germinative (mai mic de 10%), in
timp ce populatiile colectate din s. Holercani (Dubasari), din or. Soroca, din Molovata Veche (Dubasari)
prezinta un grad ridicat de germinare (47,9-80,0%) (fig. 2).

Lupoaia, ca planta holoparazita, poate supravietui doar in cazul cand obtine resursele nutritive de la
planta-gazda. Semintele lupoaiei sunt foarte mici si nu contin substantele de rezerva necesare pentru crestere
si dezvoltare (Masirevic, S.T. et. al. 2014), de aceea, daca nu reusesc sa se ataseze de planta-gazda,
germenii pier (Butler, L.G. 1995). Asemenea efecte au fost constatate si in cadrul cercetarilor noastre.
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Figura 1. Germinarea (%) semingelor de Orobanche cumana Wallr. pe
exudatul genotipului sensibil LMD-1
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Figura 2. Germinarea semingelor de O. cumana Wallr. pe exudatul diferensiatorului rasei H
(LG5661)

in baza datelor analizate putem constata ca majoritatea rezultatelor au fost obtinute la a 7-a zi de
germinare si doar 20-25% din variantele incluse in studiu au manifestat o majorare nesemnificativa a
energiei germinative in cea de-a 10-a si a 12-a zi. Germinarea semintelor de Orobanche cumana evaluata
in dinamica a demonstrat ca, datorita dependentei existentiale a semintelor plantei-parazit de statutul
biochimic al mediului format de rizosfera plantei-gazda si de continutul mic de substante nutritive al
endospermului, germenii pier peste 3-4 zile. Astfel, laa 12-a zi, semintele germinate, epuizandu-si energia
metabolica, chiar si in prezenta mediatorilor chimici, neintalnind radacinile plantei-gazda, degenereaza.

Consideram ca facultatea germinativa in astfel de experimente poate fi analizata la a 7-10-a zi
(fig. 3), avand in vedere si procesul laborios de analiza, minutiozitatea acestuia.

Cercetarile privind identificarea stimulentilor de germinare, cu rol crucial in ciclul de viata al plantelor
parazite, au o importanta deosebita pentru proiectarea de noi strategii de control si protectie impotriva
plantelor parazite, in general, si al lupoaiei, in particular. Din acest punct de vedere, pentru elaborarea
tehnologiilor agricole intensive si ecologice de cultivare, asemenea studii constituie un obiectiv impor-
tant de-a lungul anilor.

Germinarea semintelor de lupoaie, ca prima etapa a procesului de parazitare, a fos studiata in
prezenta produsilor naturali (strigol, sorgolactone, orobanchol si alectrol), izolati din plante-gazde si
plante nongazde (Cook, C.E. et al. 1972; Yoneyama, K. et al. 2004; Sato, D. et al. 2005), dar si in
prezenta mai multor compusi sintetici, cum ar fi GR24, analog al strigolului (Reizelman, A. et al. 2002).
In majoritatea cazurilor s-a constatat ca procesul de recunoastere gazda—parazit este strict specific,
dar germinarea se realizeaza si pe exudate nongazda, iar lipsa de afinitate dintre agentii patogeni si
diferite gazde nu poate fi considerata ca un fenomen de rezistenta.

Un caz deosebit de interesant, observat in cadrul cercetarilor realizate, a fost germinarea semintelor
de lupoaie colectate din campurile de tutun din s. Molovata Veche, Dubasari. Spre deosebire de semintele
de lupoaie colectate din agrocenozele de floarea-soarelui, aceste seminte au germinat pe toate exudatele
nongazda. Cele mai inalte valori ale energiei si facultatii germinative s-au constatat in variantele cu
exudat obtinut din sistemul radicular al genotipului sensibil si liniilor diferentiatoare ale raselor G si H
(cca 70%), urmate de exudatele diferentiatorilor raselor F (16,4%) si E (2,8%). Astfel, stimulatorii
germinativi specifici florii-soarelui au indus procesul de germinare al parazitului caracteristic antofitozelor
pe plantele de tutun.

Conform datelor obtinute putem presupune ca majoritatea populatiilor de lupoaie au o reactie similara
la semnalul molecular de recunoastere si ca evolutia conjugata gazda—parazit se manifesta incepand
cu primul nivel de interactiune, cel de recunoastere.
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Figura 3. Germinarea semingelor de lupoaie pe diferite exudate de floarea-soarelui

CONCLUZII

Studiile efectuate confirma existenta mecanismelor specifice de comunicare a plantelor prin
recunoasterea de catre fitoparaziti a semnalelor chimice existente in exudatele radiculare ale plantelor
de cultura. In conformitate cu rezultatele obtinute, mentionam nivelul suficient de inalt de afinitate a
agentului patogen fata de planta-gazda cu o pondere mai pronuntata pe exudatele obtinute din genotipul
sensibil de floarea-soarelui si cel obtinut de pe liniile diferentiatoare rezistente ale ultimelor rase fiziologice.
Lupoaia colectata din agrocenozele de tutun a demonstrat un procent de germinare inalt pe toate
exudatele analizate.

Cercetarile au fost realizate in cadrul proiectului ,,Rezistensa florii-soarelui (Helianthus annuus
L.) la lupoaie (Orobanche cumana Wallr.): mecanisme genetico-moleculare si fiziologice”
15.817.05.03F
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FORMAREA COROANEI NATURAL AMELIORATA CU VOLUM
REDUS LA POMII DE CIRES

Igor IVANOV, Valerian BALAN
Universitatea Agrara de Stat din Moldova

Abstract. The paper presents the study on sweet cherry tree training according to naturally improved crown
system of low volume. The orchard was planted in 2010 using vegetative rootstocks Gisela 6 (Cerasus vulgaris
X Prunus canescens) on which the scions of the sweet cherry varieties - Ferrovia, Adriana and Skeena - were
grafted, at the planting distance of 4 x 2 m. The trees extended at a vertical height of 3-4 m, have trunks of 50-60
cm height and a well-developed axis, on which two levels of scaffold branches are inserted at a distance of 60-70
cm. The first level comprises 3 - 4 branches arranged uniformly in a spiral around the tree axis at a distance of 8-
12 cm between them, the next level comprises 3 - 4 scaffold branches extended at a height of 60-70 cm from those
of the first level. Above the second level, only semi-skeletal and fruit-bearing branches, which are periodically
replaced, are placed uniformly around the axis in an oblique position.

Key words: Cherry; Variety; Tree training; Shoots; Annual branches; Branching angle.

Rezumat. S-a studiat formarea pomilor de cires dupa sistemul de coroana natural ameliorata cu volum redus.
Livada a fost plantata in anul 2010, cu portaltoaie vegetative de Gisela 6 (Cerasus vulgaris X Prunus canescens),
altoite cu soiurile de cires Ferrovia, Adriana si Skeena la distanta de plantare 4 x 2 m. Pomii se extind pe verticala
la 3-4 minaltime, au trunchi de 50-60 cm inaltime si un ax bine dezvoltat, pe care sunt inserate 2 etaje de sarpante
launinterval de 60-70 cm. La primul etaj sunt amplasate 3-4 ramuri pe spirala, uniform in jurul axului, la distanta de
8-12 cmintre ele, alte 2-3 sarpante se extind la inaltimea de 60-70 cm de la primele. Mai sus de etajul doi, pe ax, sunt
dispuse uniform in jurul lui, in pozitie oblica, numai ramuri de semischelet si de rod, care se substituie periodic.

Cuvinte-cheie: Cires; Soi; Conducerea pomilor; Lastari; Ramuri anuale; Unghi de ramificare.

INTRODUCERE

Actualmente, pe plan mondial, productia de cirese continua sa creasca, in principal, datorita folosirii
unor portaltoaie de vigoare mica (Edabriz, Gisela 5, Gisela 6, Maxima 14 I), a unor soiuri precoce si
productive, a unor pomi cu ramuri anticipate plantati la densitati mari (1000-1250 pomi/ha). Este datoria
pomicultorilor sa elaboreze cele mai adecvate tehnologii de cultura pentru aceste noi combinatii de soi-
portaltoi, sa stabileasca masura in care soiurile noi sunt adaptate unor conditii naturale si de tehnologie
specifice anumitor zone pomicole.

in acest context larg se inscriu si coroanele de mic volum asociate cu distante de plantare mici.
Aceste sisteme detin un rol determinant in asigurarea utilizarii eficiente a energiei solare, nivelului
productiei de fructe, productivitatii muncii la lucrarile manuale de mare volum (taieri, recoltare), gradului
de mecanizare al lucrarilor tehnologice etc. (Balan, V. 2009, 2015; Asanica, A. et al. 2013).

Pentru combinatiile soi-portaltoi de vigoare slaba sunt indicate sistemele de coroana de volum
redus: Super Slender Axe (SSA) Upright Fruiting Offshoots (UFO), Tall Spindle Axe (TSA), Kym
Green Bush (KGB) s. a. (Longe, Lynn E. et al. 2014). Aceste forme de coroana s-au impus atét prin
precocitate timpurie si recolte inalte, prin adaptarea la conditiile locale de clima (luminozitate, precipitatii,
drenaj aerian etc.) si sol, prin diversitatea soiurilor, a portaltoaielor si a combinatiei soi-portaltoi, cat si
prin simplificarea modului de formare a coroanei pomilor si de taiere a ramurilor.

Dintre elementele tehnologiei de cultura a ciresului am ales conducerea pomilor dupa sistemul de
coroana natural ameliorata cu volum redus, practicat in livezile intensive din Republica Moldova.
Argumentarea practica si perfectionarea utilizarii formelor de coroana cu volum redus in vederea
obtinerii productiei de fructe competitive pe piata mondiala si a utilizarii eficiente a fortei de munca
devine o problema de mare interes pentru livezile moderne de ciresi.

MATERIAL SI METODA

Experientele de camp au fost amplasate in cadrul SRL “Prodcar” din satul Negureni, raionul Telenesti.
Din punct de vedere geografic si ecologic, acest amplasament este favorabil culturii ciresului. Au fost
studiate, sub aspectul formarii si dezvoltarii pomilor, 3 soiuri noi de cires in cultura in Republica Moldova,
dar larg raspandite in tarile Comunitatii Europene. Plantatia a fost infiintata in anul 2010 cu soiurile
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Ferrovia, Adriana si Skeena, altoite pe portaltoi vegetativ Gisela 6 (Cerasus vulgaris x Prunus canescens).
La distantele de plantare utilizate, (4 x 2 m), s-a realizat o densitate de 1250 pomi/ha. Tehnologia de
cultura a fost cea standard aplicata in livezile intensive de ciresi. La momentul actual livada se afla intr-o
stare buna, lucrarile de intretinere a plantatiei au fost efectuate la momentele optime.

Experienta include 4 repetitii a cate 8 pomi fiecare. Masurarile au fost executate in conditii de camp
si de laborator in conformitate cu metodele de cercetare aprobate si descrise de Valerian Balan si alti
cercetatori (2001). Numarul, lungimea medie si insumata a ramurilor anuale se determina prin metoda
de masurari i determinari la 32 de pomi in varianta. Numarul mugurilor de rod, al buchetelor de mai si
amplasarea lor pe diverse ramuri s-a studiat toamna, dupa caderea frunzelor, prin numararea lor la 3
pomi de evidenta din fiecare repetitie.

REZULTATE SI DISCUTII

Pe parcursul vegetatiei anului 2010, pomii (oculantii) au crescut sub forma de vergi care au permis
initierea formarii coroanei in primavara anului 2011.

In primul an taierile s-au efectuat in perioada de repaus, primavara, la dezmugurire, si in perioada
de vegetatie. Pomii sub forma de vergi s-au taiat la inaltimea de 90-100 cm de la sol, la un mugure
viabil bine dezvoltat. Daca pomii au format ramuri anticipate slabe, in zona de cronare acestea s-au
scurtat la ciot de 2-3 cm, iar axul — la inaltimea de 90-100 cm.

in cazul cand pomii au format ramuri anticipate, bine dezvoltate, in zona de formare a coroanei s-au
ales 3-4 ramuri pentru formarea etajului intai si una pentru axul central. Ramurile selectate pentru
etajul intai s-au ales cu un unghi de desfacere mai mare de 45°, distantate la 8-12 cm una de alta,
uniformin jurul axului. Ramura de prelungire a axului central se scurteaza daca depaseste lungimea de
80-90 cm, iar ramurile alese pentru sarpante se scurteaza la 1/4-1/3 din lungimea lor, cu respectarea
subordonarii. Ramurile scurte, cu pozitie orizontala mai sus de primul etaj, raiman intacte. Se taie la inel
ramurile de pe trunchi la inaltimea de 60-70 cm.

Vergile slab dezvoltate s-au scurtat la inaltimea de 25-30 cm de la sol, deasupra unui mugure bine
dezvoltat. La pornirea in vegetatie se lasa sa creasca un singur lastar din mugurele respectiv, iar restul
lastarilor se suprima. In luna iunie, pe lastarul in crestere se formeaza lastari anticipati, care la maturare
devin ramuri lemnificate de ordinul I.

Dupa dezmugurire, la pomii fara ramificari s-au orbit mugurii de pe trunchi la inaltimea de 50-60 cm,
s-au ales 2 muguri bine dezvoltati in varful vergii, iar
urmatorii 4-5 muguri de asemenea s-au orbit (fig. 1).

Acest procedeu favorizeaza cresterea lastarului de
prelungire a axului central, evita etajarea naturala si
permite obtinerea de ramuri cu unghi de ramificare mare.

Primavara, cand lastarii in zona de cronare au atins
lungimea de 20-30 cm, s-au ales trei laterali bine
dezvoltati pentru proiectarea sarpantelor de la etajul intai
si unul vertical pentru axul central. Lastarii de pe ax
nefolositi la formare au fost suprimati. in cazul cand
ambii muguri terminali se dezvolta, cel mai slab lastar
se selecteaza pentru prelungirea axului, iar al doilea
lastar se suprima. Axul stimuleaza cresterile la ramurile
laterale catre periferia coroanei si nu permite micsorarea
unghiului de insertie a sarpantelor fata de axul pomului.
In perioada de vegetatie, lastarii vigurosi cu unghiuri
ascutite s-au palisat la 60° fati de verticala ca sa formeze
sarpante puternice si de aceleasi dimensiuni. Cand lastarii
laterali au atins lungimea de 10-15 cm s-a facut palisarea
lor cu ajutorul scobitorilor, clestilor de rufe sau al
legaturilor launghiuri de 60° de la pozitia verticala (figurile

Figura 1. Orbirea a 4-5 muguri pentru a 2,3, 4).

mari unghiul de insertie a ramurilor
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Figura 2. Instalarea scobitorilor pentru Figura 3. Instalarea clestelor de rufe pentru a mari

a mari unghiul de insergie unghiul de inserfie
Figura 4. Palisarea ramurilor cu Figura 5. Cresterea lastarilor anticipayi

ajutorul legaturilor pentru a mari
unghiul de inserfie

Cand la pomi se formeaza mai putin de 3 lastari, in special la pomii cu cresteri verticale, lastarii care
ating lungimea de 20-30 cm se scurteaza la 15-25 cm pentru a provoca cresterea lastarilor anticipati
din care, in timpul verii, cum este mentionat mai sus, are loc alegerea si structurarea lor pentru viitoarele
sarpante (fig. 5). In luna iunie, daca lastarii alesi ating lungimea de 80-90 cm, se face scurtarea lor ca
sa dea noi ramificatii in perioada de vegetatie a aceluiasi an, coroana pomilor formandu-se mai rapid.

in al doilea an, primavara, sarpantele alese au fost scurtate la 80-90 cm la un mugure interior (daca
acest lucru nu a fost efectuat vara trecuta). Mugurele interior evolueaza intr-un lastar viguros, iar
mugurele exterior situat mai jos evolueaza intr-un lastar orientat spre orizontala la periferia coroanei,
care va deveni ramura de prelungire a sarpantei. In anul urmator, ramura verticala si viguroasa se
suprima la inel (Balan, V. 1997) sau se scurteaza la ciot de 10-15 cm (Zahn, F.G. 1992) si apoi
cresterea se transfera la o ramura orientata spre orizontala.

Ramura de prelungire a axului central se taie cu 20-30 cm mai sus de nivelul scurtarii sarpantelor.
Ramurile nefolosite la formarea sarpantelor se suprima sau se scurteaza la ciot de 10-15 cm. Pe ax si
pe sarpante, in locurile necesare, s-au efectuat incizii deasupra mugurilor, taindu-se vasele liberiene si
2-3inele din alburn, pentru a obtine ramificari (fig. 6).

Dupa dezmugurire, pe ramurile de prelungire ale axului central si ale sarpantelor din etajul intai
s-au orbit 2-3 muguri axiali situati sub cei doi terminali, pentru a favoriza cresterea lastarului de prelungire
si aramificatiilor.
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In timpul vegetatiei, cand lastarii au atins lungimea de 20-30 cm, s-au ales 3-4 lastari de pe fiecare
sarpanta, unul fiind folosit pentru prelungirea sarpantei, iar 2-3 lastari — pentru a forma primele subsarpante.
S-au plivit concurentii lastarilor de prelungire ai sarpantelor si lastarii cu pozitie vertical, ceilalti s-au ciupit la
15 cm. Lastarul folosit pentru extinderea sarpantei trebuie sa fie marginal si sa formeze un unghi nu mai mic
de 60°. Lastarii folositi pentru formarea subsarpantelor se dispun bilateral, alternativ, spre exterior.

Inal treileaan, primavara, ramurile de prelungire ale axului central si ale sarpantelor s-au scurtat la
80-90 cm pentru a provoca aparitia de noi ramuri pentru sarpante si subsarpante. Ramurile alese
pentru sarpante la etajul al doilea, cu un unghi de insertie mai mare decat cele precedente, se echilibreaza
in vigoarea de crestere. Pentru a mari unghiul de ramificare se foloseste metoda de taiere indicata mai
sus. Pe fiecare sarpanta de la etajul intai se proiecteaza subsarpante. Ramurile alese pentru subsarpante,
cu unghi mai mare de 60°, nu trebuie scurtate, ca sa inceapa sa formeze muguri de rod si sa grabeasca
intrarea pomilor in faza de productie. Pe sarpante si subsarpante se taie ramurile groase, care depasesc
jumatate din vigoarea ramurii pe care cresc, si cele orientate spre verticala, la ciot, dupa metoda lui
Zahn (fig. 7).

In timpul vegetatiei, in cazul in care in coroana s-au format cresteri viguroase, mai mari de 80-90
cm, pana la mijlocul lunii iunie se ciupeste varful lor, pentru a se ramifica si a grabi formarea pomilor si
intrarea lor pe rod.

Soiurile de cires Ferrovia, Adriana si Skeena, altoite pe Gisela 6, in sistem intensiv de cultura, au
inceput depunerea mugurilor de rod in al treilea an dupa plantare. Marimea recoltelor este in stransa
legatura cu lungimea ramurilor anuale si este redusa cantitativ. Numarul de muguri floriferi pe ramurile
anuale difera de lungimea lor (tab.1). Astfel, la soiul Skeena, pe ramurile scurte, de pana la 20 cm
lungime, se amplaseaza 26,9% inflorescente, pe ramurile de 20-40 cm lungime — 43,6%, pe ramurile
lungi de 40-80 cm —29,5%. Aceeasi legitate se inregistreaza si la soiurile Adriana si Ferrovia. Asadar,
in perioada de crestere si fructificare a pomilor de cires este necesar de avut in coroana ramuri cu
potential biologic ridicat, cu o lungime medie cel putin 30-45 cm, iar unui fruct recoltat trebuie sa fi
revina 4-5 frunze (Babuc, V. 2012).

In al patrulea an si in urmatorii ani se repeta lucrarile efectuate in anii precedenti pe noile extinderi
ale ramurilor anuale. Se aleg definitiv ramurile pentru etajul al doilea, care se echilibreaza intre ele, iar
ramura de prelungire a axului se scurteaza la 25-30 cm mai sus de nivelul de taiere a ramurilor din etaj.

Tabelul 1. Numarul de muguri floriferi la cires pe ramuri anuale de diferite lungimi, buc.
(Portaltoi Gisela 6, distanta de plantare 4x2 m, varsta pomilor — 4 ani)

Soiul Num_z'nrul (_je _ Lungimea ramurii
muguri floriferi 0-20 cm % 20-40 cm % 40-80 cm %
Skeena 101,6 27,3 26,9 44,3 43,6 30,0 29.5
Adriana 86,2 24,3 28,2 36,6 42,5 25,3 29,3
Ferrovia 102,0 28,0 27,4 44,0 43,1 30,0 29,5
Media 96,6 26,5 27,5 36,3 43,1 28,4 29,4
Figura 6. Utilizarea inciziilor pentru a Figura 7. Taierea lastarilor verticali la cep

induce ramificari
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Pe sarpantele de la etajul intai se formeaza subsarpante si ramuri de semischelet. Ramurile viguroase,
situate pe ax intre etaje, se scurteaza la ciot de 10-15 cm pentru a fi transformate ulterior, prin taieri, in
ramuri de rod. Se corecteaza unghiul de inclinare a sarpantelor prin taierea sectoriald descrisa mai sus,
se subordoneaza ramurile de ordin inferior celor de ordin superior.

Densitatea buchetelor de mai la cires depinde nu numai de lungimea ramurilor, dar si de varsta
pomilor (tab. 2). Pomii de 4 ani formeaza fructe preponderent pe ramuri de 1 an si dezvolta intens
buchete de mai, ceea ce face ca marimea recoltei sa fie proportionala cu numarul mai mare de muguri
floriferi raportati la metru liniar de ramura. In cazul pomilor de 3 ani, la soiul Ferrovia s-a inregistrat
cea mai mare densitate a buchetelor de mai — de 50,2 buc/m liniar, iar la soiul Adriana s-a inregistrat
cea mai mica densitate — 25,8 buc/m liniar.

Tabelul 2. Densitatea buchetelor de mai la cires formate pe lemn de 2 si 3 ani
(Portaltoi Gisela 6, distanta de plantare 4x2 m, varsta pomilor — 4 ani)

Lemn de 3 ani Lemn de 2 ani
Soiul Lungimea, | Buchete de ig?hgaec;jrﬁ Lungimea, | Buchete de ril;(i;hgtildrg
cm mai, buc D cm mai, buc )

liniar liniar
Skeena 34,3 9,0 26,2 23,7 7,3 30,8
Adriana 30,8 9,8 25,8 21,1 7,3 34,5
Ferrovia 31,1 15,6 50,2 21,3 9,8 46,1
Media 32,1 11,5 35,8 22,0 8,1 36,8

in cazul pomilor de 2 ani, densitatea mugurilor florali este de asemenea mai mare la soiul Ferrovia
si constituie 46,1 buchete de mai pe metru liniar de ramura. Din datele prezentate nu se poate spune cu
certitudine ca la soiurile de cires Skeena, Adriana si Ferrovia se vor obtine aceleasi rezultate si in
perioada de plina productie, dar cu siguranta se poate afirma ca ramurile de rod amplasate pe lemn de
2-3 ani sunt foarte productive.

Morfologia pomilor de cires este influentata de particularitatile biologice ale soiului (tab. 3). Lungimea
insumata a ramurilor la soiurile Adriana, Skeena si Ferrovia constituie in al cincilea an de vegetatie
50,7-56,2 m/pom, inclusiv ramurile anuale — mai mult de 80%. Numarul ramurilor anuale in primii doi
ani de vegetatie in livada creste moderat, iar in irmatorii doi ani se mareste progresiv geometric si
constituie in al cincilea an de vegetatie 64,3-72,3 buc. pe pom.

Tabelul 3. Morfologia pomilor de cires dupa sistemul de formare a coroanei natural
ameliorata cu volum redus
(Portaltoi Gisela 6, distanta de plantare 4x2 m, varsta pomilor — 5 ani)

Varsta Lungimea insumata a Numarul Lungimea medie a Buchete de
ramurilor, ani ramurilor, m ramurilor, buc. ramurilor, cm mai, buc.

Soiul Adriana

1 43,3 64,3 67,2 -

2 5,9 10,3 57,4 139

3 2,4 5,6 41,2 46,3

4 1,2 3,3 36,9 6,6

Suma 52,8 83,5 - -
Soiul Skeena

1 46,3 72,3 64,1 -

2 5,8 10,3 56,8 132

3 3,0 6 50,9 49

4 1,1 6 31,3 7

Suma 56,2 94,6 - -
Soiul Ferrovia

1 42,2 65,3 64,1 -

2 5,8 12 49,0 119

3 2,5 6 42,4 54,6

4 1,2 3,3 36,9 6,3

Suma 50,7 86,6 - -
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Lungimea medie a ramurilor anuale constituie circa 65 cm si este un indice de baza in procesul de
formare a coroanelor. Cea mai potrivita lungime a cresterilor anuale pentru a grabi formarea pomilor
si intrarea lor in faza de rod este de 80-90 cm. Numarul buchetelor de mai variaza si este direct
proportional cu lungimea si varsta ramurilor. Deci cresterea intensa a pomilor in primii ani de vegetatie
permite formarea rapida a coroanei la parametrii proiectati.

CONCLUZII

Ciresul se caracterizeaza printr-o puternica dominanta apicala si etajare naturala a ramurilor. Pentru
a obtine ramificari laterale in locurile potrivite este necesara interventia pomicultorilor.

Au fost elaborate principiile de formare a coroanei si de taiere a ramurilor la specia de cires in
sistem superintensiv. Formarea coroanei natural amelioratd cu volum redus a fost orientata spre
optimizarea raportului dintre cresterea organelor vegetative si reproductive in scopul grabirii intrarii
pomilor in faza de rod.

Formarea pomilor de cires dupa sistemul mentionat se imbina cu utilizarea portaltoaielor de vigoare
mica si mijlocie (Edabriz, Gisela 5, Gisela 6), plantarea la distante de 4-5 mintre randuri si 2-2,5 mintre
pomi pe rand. Coroana pomilor se extinde pe verticala la 3-4 minaltime cu diametrul coroanei la baza de
1,5-2,5 m, iar in partea de sus — 0,8-1,2 m. Pomii condusi dupa acest sistem au trunchi de 50-60 cm
inaltime si un ax bine dezvoltat, pe care sunt inserate 2 etaje de sarpante la un interval de 60-70 cm. La
primul etaj suntamplasate 3-4 ramuri in spirala, uniformin jurul axului, la distanta de 8-12 cmintre ele, alte
2-3 sarpante se extind la inaltimea de 60-70 cm de la primele. Mai sus de etajul al doilea, pe ax, sunt
dispuse uniform in jurul lui, in pozitie oblica, numai ramuri de semischelet si de rod, care se substituie
periodic. Pe sarpante si subsarpante se formeaza ramuri de rod, de garnisire, preponderent de semischelet.
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VJIK 632.731:595.731

OLEHKA MNMOTHOCTU UMAIo TABAYHOIO TPUINCA B
TEMIMUUAX C NOMOLWBbIO ATTPAKTUBHbLIX JTOBYLUEK

Enena MYHTAH, Muxaun bATKO, Hzopb HS’JIOBELIK'I/II/UI

Hnemumym eenemuxu, pusuonozuu u sauwumsl pacmernuil Axaoemuu Hayx Monoogul

Abstract. A method for assessing the density of tobacco thrips populations in greenhouses using clear
sticky traps equipped with dispensers and attractants is proposed. The mean height and standard deviation of
Thrips tabaci’s flight in the absence (0,81+0,37 m) and in the presence (0,92+0,33 m) of the attractant —
ethylnicotinate — were determined on sweet pepper and tomatoes. It was shown that replacing ethylnicotinate by
ethylisonicotinate increases circular effective attraction radius of the sticky traps by 3,6 times, which signifi-
cantly enhances the sensitivity of the method. The method allows to identify quickly and accurately the Thrips
tabaci at low abundance and to estimate the changes in pest population density after the application of plant
protection products.

Key words: Thrips tabaci Lindeman; Attractants; White sticky traps; Population density.

Pedepar. [Ipemnoxxen MeTox OLIEHKH ITUIOTHOCTH TTOIYISIMIA TAOaYHOTO TPHIICA B TETUTHIIAX C HCITOJIb30BaHUEM
OeIIBIX KJICEBBIX JIOBYIIEK, CHAOKEHHBIX JIMCIICHCEPAaMH C aTTpakTaHToM. Ha citajikoM repue u romarax onpezeneHa
CPEIHsIS BBICOTA M CTAHIAPTHOE OTKJIOHEHHE BEPTHKAIBHOTO IonéTa TadavyHoro Tpuica B orcyrersre (0,81+0,37 m)
u B npucyrctud (0,92+0,33 M) aTTpakTaHTa - STHJIHUKOTUHATA. [l0Ka3aHO, YTO 3aMeHa STUIIHUKOTHHATA Ha
ITUITH30HUKOTHHAT YBEIMYMBACT KPYTroBoi 3 peKTuBHbIN paanyc npusnedeHus (EARC) kineeBoi noByiiku B 3,6
pasa, 4TO 3HaYMTEIHHO IOBBIIIAET YYBCTBUTEIBHOCTh METOAA. METO ] O3BOJISIET OBICTPO U TOYHO BBISBIIATH
Thrips tabaci npu HU3KOit ero YHCIEHHOCTH, OLICHUBATh H3MEHEHHUS INIOTHOCTH MOMYJISALHN BPSAUTENS TOCTe
TIPUMEHEHUS CPEACTB 3alUThl PACTCHHUH.

Kumouesnie ciroa: Thrips tabaci Lindeman; Arrpakrantst; Berbie kiieeBbie JIOBYIIKH; [ITOTHOCTD MOMYJISITHH.

BBEJIEHUE

OmauM U3 HanboJiee aKTyalbHBIX HANPABICHUN MCCIICIOBAHUI B 3alUTE PACTCHUH SIBIISCTCS
pa3paboTka 3 PEeKTHBHBIX METOJ0B MOHUTOPHHTA COCTOSHHS OIS BPEIHBIX YWICHHCTOHOTHX B
terunax. CyIecTByONHe METOAbI MOHUTOPUHTA TOMYISIUNA MEIKAX U CKPBITHO JKHUBYIIMX
BpEIUTEIICH B TEIUTUIIAX YaCTO CIIOKHBI, TPYIOEMKH, U HEI0CTATOYHO TOYHBI. Harboiee BpetoHOCHbBIC
pacTUTENBHOSIIHBIE TPUIICH - TabauHbIi Tpurc — Thrips tabaci Lindeman u 3amaHblii 1BeTOYHBIH
tpurc — Frankliniella occidentalis Pergande xapakrepusyrorcst MabIMu pa3MepaMi, BEICOKOM JTOKO-
MOTOPHO# aKTHBHOCTBIO, SIBJISTFOTCS IEPEHOCYMKAMU (DUTOIIATOICHHBIX BUPYCOB, Y HUX OBICTPO pa3Bu-
BaeTCs PE3NCTEHTHOCTH K MHCekToakapuummaMm (Jenser, G. et al. 2004; Shelton, A.M. et al. 2006;
Mymnrts, E.M., Batko, M.T". 2011; Lebedev, G. et al. 2013). B Terumiiax s HaOIIOAEHHUS 38 TPUIICAMA
JIABHO ¥ YCIICIIHO MPHMEHSIOT [BETHbBIC KJICCBBIC JIOBYIIKH. B MOCIEIHUE TOABI MPEAOYTCHHE
OTIAeTCs KIICEBBIM CHHEPTHYECKUM JIOBYIIIKAM, B KOTOPBIX HCIIOIb3YIOTCS OCOOCHHOCTH 00OHSTEIbHOM
Y 3pUTETIBHON PEaKIIMKi KMaro TPUIICOB HA 3aIlaXxy M Ha CBETOBBIC JIy4H PA3IMIHON [UTMHBI BOJIHBL B
Ka4ecTBEe O0OHSATEIBHBIX CTUMYJIOB IPUMEHSIOT (PEPOMOHBI HITH KaifpOMOHBI HACEKOMBIX. MI3BECTHBI
12 BemiecTB MUPHIMHOBOTO psiia M 8 apOMAaTHYECKUX COCAMHEHHH, KOTOpPhIE B Pa3HOW CTEMCHH
arrpaktuBHel aus 1. tabaci u F occidentalis (Teulon, D.A.J. et al. 2007; Davidson, M.M. et al.
2009). HexoTopble W3 HMX B COYETAHHHU C JIOBYIIKAMM TOIyOOTO I[BETA HAIUIM IPAKTHUYECKOE
npumeHnenne s koaTpons F. occidentalis (van Tol, R. et al. 2007).

OnHaKo MpH pearu3aliy IporpaMmm OHOpaIMOHATBHOM 3aIUTHI TETUIHI] BAYXKHO HE TOJBKO OOHAPY-
KUTH BPEAUTEJIS, HO M TOYHO OI[CHUTH INIOTHOCTH €0 MOMYIISINH B TEIUTHIE. TeOpeTHIeCKHe OCHOBBI
METOIOB OI[CHKH TUIOTHOCTH MOMYJISIIIK# JISTAIOIINX HACEKOMBIX B Pa3JIMYHBIX OUOIICHO3aX C IIPHMe-
HEHMEM JIOBYIIIEK ObLTH pa3paboransl B paborax Byers (Byers, J.A. et al. 1989; Byers, J.A. 2009,
2011, 2012). ABTOp BBHIBET YpaBHEHMS, ONMCHIBAIOIINE IIOTHOCTh HACEKOMBIX, JIETAIOIIUX B JIBYX-
MEPHOM U TPEXMEPHOM MPOCTPAHCTBAX, HA OCHOBAHNH JaHHBIX OTJI0BA JIOBYIIIKAMH C CEMHOXEMHKAMHU.
B ypaBuenus Byers Bxomst mapameTpbl, KOTOPbIE 3aBHUCST OT BHUIOBBIX OCOOCHHOCTEW BPEIHBIX
HACEKOMBIX U 3alHIIAEMbIX OT HUX PACTeHHUit. B 4acTHOCTH, P pacuyére MIOTHOCTH HACEKOMBIX Ha
€IMHHMILY TUTOIIAIH HEOOXOMMO YIUTBIBATH CPEIHIOIO BBICOTY ITOJICTA TPUIICOB HA TETTMYHON KYJIBTYPE,
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€ro CTaHAapTHOE OTKJIOHEHUE W Ha 3TOH BBICOTE YCTaHABIMBATH JIOBYIIKH. OHAKO UMEOLIecs B
JIUTEPAType CBEIEHUS O BBICOTE II0JIETA BAXKHEUIIMX BPEIUTEIECH PACTEHUN B 3aKPBITOM I'PYHTE
OTPBIBOYHBI M MAJIOYHCIICHHBL. [ [perMyIIecCTBEHHO OHH KacaroTcsi TAOa4HON OEIOKPBIIKH U 3aI1aJHOTO
nseroynoro tpurnca (lsaacs, R., Byrne, D.N. 1998; Gillespie, D. et al. 1990; Pearsall, I.A., Myers,
J.H. 2001). XapakTepucTUKu OCHOBHBIX MapaMeTPOB MOJIeTa TaOauHOrO TPHIICA HA MACICHOBBIX
KyIBTypax B JOCTYITHOW HaM JINTEparype OTCYTCTBYIOT.

J17151 OLIeHKH TUTOTHOCTH BPEUTENS C TOMOILBIO JIOBYLIEK, COAEPKALIHX CEMUOXEMUKH, HEOOXOUMO
ompenenuTh KpyroBoii addexrrBHbIil paauyc npusnedenus (EARC*) ucrnonb3yemoii oBymiku (*31ech
U Jasiee Mpy YIIOMHHAHUK TIapaMeTpoB U HalTMCaHuH (popMys coxpaHeHa aHIIuiickas abOpeBrarypa
Byers). Bennunna EARC 3aBHCHT OT THIA JIOBYIIKH, OMOJIOTHYECKON aKTUBHOCTH CEMHOXEMHKA U
CKOPOCTH €T0 0CBOOOXKICHHMS U3 AuciieHcepa. HeoOXoanmo Takke yuuThIBaTh BIMSHIE Ha 3HAYCHUE
EARC temmeparypbl U BIaXKHOCTH BO3/IyXa.

LenbIo HAIIMX UCCIIEIOBAHUM SIBIISICTCS pa3paboTKa METo/a OLIEHKH INIOTHOCTH MMaro TabaqHoro
TPHIICa Ha TETUIMYHBIX KYJABTYpaX CJIaJKoro mnepia U TOMaToB ¢ IIOMOIIBIO OEJIbIX KIJIEeBbIX JIOBYIIIEK,
coziepKalIrX KapOMOH 3TOTo BpeauTest. JIJis 5TOoro BOZHUKIIA HEOOXOAUMOCTh H3yYHUTh OCOOEHHOCTH
0TJIOBa TA0AYHOTO TPHUIICA HA Oelible KIIEEBBIE JIOBYIIKH B IPUCYTCTBUH U OTCYTCTBHU CEMHUOXEMHKA,
ONPEACIUTh BIUSHHUE BBICOTHI PAacIOJIOKEHUS JIOBYIICK Ha Pe3ylIbTaThl OTIOBAa BpPEIUTENS,
0XapaKTepPHU30BaTh YIIOBUCTOCTD JIOBYLIECK C PAJOM M3BECTHBIX aTTPAKTaHTOB Ta0aYHOTO TPHUIICA U
paccuuTarh 3HaueHus ux EARC.

MATEPUAJI 1 METO/bI

OKCHeprUMEHTHI TPOBOAMIHN B Mae - utonie 2013 1. B Termmue MHCTHTYTa MII010BOICTBA M UIIEBBIX
texHonornii AH Pecnyonukun Monnosa (r. KummHeB) Ha ONBITHBIX y4acTKaxX CIIaAKOro Tepua u
TOMAaTOB 3aceleHHbIX TabayHbIM TpHricoM — T. tabaci Lindeman.

JIist OTpE/IeIIeHHs BHICOTHI M CTAHZAPTHOTO OTKIOHCHHS MOJETA TPHIICOB 110 BEPTHKAIM
UCIIOJIb30BAJIM JIEPEBSIHHBIC MIECTHI AMMHOM 1,6 M, Ha KOTOPBIX 3aKpEIUISIN MO 7 OeJbIX KIeeBhIX
JIOByIIEK pazmepoM 22x14 cM. KiteeBbie TOBYIIKK OBLTH N3TOTOBIICHBI U3 O€JI0r0 TJAMHHUPOBAHHOTO
KapTOHA, TIOKPBITOTO MOJIMATHIICHOBOH IUIEHKO! ¢ HAHECEHHBIM clloeM (MeHee 1 MM) SHTOMOJIOTHYECKOTO
wies “Ade Riv”. [l OleHKH BBICOTHI MOJIETA TPHUIICOB B MPHCYTCTBHH AaTTPAKTAHTA B CEPEIUHY
Ka)kJI0# JIOBYIIIKY TIOMETIIAIH JMCTICHCEpBI, coeprkamiye 1o 1 mir 99% stmHukoTHHATa pupMmbl “Sigma-
Aldrich”. B kauecTBe mucrnieHCepOB OBLTH HCIOIb30BaHBI MPOoOUpkH DmmeHaopda ¢ GuTuieM u3
xJorm4aroOyMakHoi HUTH. LllecTsl ¢ IOBYIIKaMK yCTaHABIMBAIH MEKAY CABOCHHBIMHU PsiIaMH IIEpIIEB
¥ TOMaToB Ha pacctosiauu 8-10 M apyr ot Apyra. Bpems 3KCno3uLuK JIOBYIIEK COCTABISIIO { JTHEH.
[Ipu onpenenenun cpeqHeld BEICOTHI MOIETA TPUIICOB OBIJIO UCTIONB30BaHO 6 IIECTOB C JIOBYLIKAMHU

0e3 arTpakTaHTa M 3 IeCTa C JIOBYIIKAMH C aTTpakTaHTOM. J{J1s BEIYHMCIICHUs cpeaHel BBICOTHI (h),
CTaH/IAPTHOTO OTKJIOHEHUsI BEPTUKAJILHOTO mojieta Bpeautens (SD), ucnonb3oBanu Gpopmyssr:

ﬁ=§piXhi; 1); SD =& pithi-h)? (2),

i=1
pi — gacToTa OTIIOBa TPUIICOB HAa YPOBHE | - TOBYIIKH; hi — cpeMHHas BHICOTA JIOBYIIKH, M; t — 4HCITO
YPOBHEH JIOBYIIIEK; | — YPOBEHB JIOBYIIIKH.

[110THOCTH Taba4HOro TPHUIICA B pacyéTe Ha M2 Ha OBOIIAX B TEIUIUIIE BBIYUCISUIA 110 (GOopMyIe
Byers (Byers, J.A. 2012) :

C

= (3),
2*EARCT xV xK

2
rae C — KoMM4ecTBO OTIIOBICHHBIX HACEKOMBIX IIPU cpefHel BoicoTe nonéra h; EARC — kpyrosoii
3¢ PEeKTUBHBIN pauyc NPUBICUYEHHS JIOBYIIIKH, B METpax; T — BpeMs OTJIOBa B CEKYH/aX; V- CpeIHss
CKOpOCTb T10JIeTa HACEKOMBIX (METPOB B CeKyH/Y); K- KOIIMUECTBO MCIONIB3YEMbIX JIOBYIIICK.
Pacuér EAR 1 EARC 5toByIiek ¢ ceMrHoxeMHUKaMu IPOBOIMIH 10 Gopmynam 4 u 5:

2
p xEAR“ACxST (), EAR = ACxS;

EARc =
2:SD~/2p Pcxp

®)
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rae - Ac — ylloB aKTHUBHOM JIOBYIIKH (¢ arTpakranTom); PC — ynoB maccuBHO#M soBymiku (0e3
aTTpakTaHTa); S, CpeHss nepexBaThiBarolas miomas gosymku X 0,637. (0,637 - koapduiment,
BBIYMCIICHHBIA BYErs, mo3Bossonuii pacCuuTaTh IIIOLIA b JOBYLIKH JJIsi BCEX BO3MOXHBIX YITIOB
mepexBara HaCeKOMBIX TIOCKO# JoBymkoi) (Byers, J.A. 2009).

[Monyyenusie nanHbie oOpabarbiBanu cratucTuuecku (Jlakun, I.®. 1980), ucnonp3oBanu
maremarndyeckue nHCTpymeHTsl Exell 2010.

PE3VYJIBTATBI 1 OBCYKAEHUSA

ComacHo MoTy4eHHBIM HaMU JTJAHHBIM, B TETUIHIIC HA CJIAJIKOM TIepIIe U TOMaTax Ta0aqHbIN TPHIIC
JieTaeT B MIHUPOKOM auamna3oHe BoicoT ot 0,22 10 1,54 M (puc. 1).

1,32-1,54 F

110132 *—'

088,10 ?—1

0,66-0,88 E—‘

0,44-0,66 F [ 6es aTUNMHMKOTMHATA
S C 9TUNHUKOTUHATOM

M

Bbicota

0 10 20 30 40 50 60
Cpe;:\Hee KONU4ecTBO TPUMNCOB Ha IOBYLLKe, 3K3.

PI/IcyHOK 1. Bausanue evicomwl JI06YULleK Ha OmJjioe mabayno2o mpunca 6 omcymcmeuu u 6
npucymcmeuu SmujlHUKomuHama

3aBUCHMOCTh MEXK]Y KOJHYECTBOM OTJIOBJICHHBIX TPHUIICOB M BBICOTOMW JIOBYIIKU HaJ| TPYHTOM
JOCTaTOYHO TOYHO ONHUCHIBACTCS KBaJAPaMTHBIM ypaBHeHHEM (puc. 2A). BricoTa KiieeBoi JIOBYIIKU
CyIleCTBEHHO Bhusiia Ha omioB Bpemutencit (F=5.1; k =6, 30, P <0.01) (Puc.l). Ha noBymikax,
pa3MerieHHbIX Ha BbicoTe 70 0,23 M, OBUIO CYHIECTBEHHO MEHBIIE BPEIUTENS, YeM Ha BBICOTAX
Boire 0,89 M. HanMeHbIiee KoIM4YecTBO TPUIICOB OTIIOBJICHO JIOBYIIKAMH, YCTAHOBICHHBIMU BBIIIE
1,32 m. CpeaHsisi BBICOTA M CTAHAAPTHOE OTKJIOHEHUE BEPTHKAIBHOTO I0JIeTa TAOaYHOTO TPUIICA Ha
Oenble kieeBble oBYmKU coctaBuna 0,81+0,37 M. Ananoruussle pe3ynbTaTsl noiydeHsl J.K.
Maclntyre-Allen et al. (2005) npu u3y4enun pacnpezeneHust TabayHOro TPHIICa Ha OEJIBIX KIICEBBIX
JIOBYLIKAX, YCTAaHOBJICHHBIX Ha BbicoTax oT 0,7 10 4,95 M Ha y4acTkax Jiyka ¥ cou. Ha aTux cenbcko-
XO3SIMCTBEHHBIX KYIBTypaX MaKCUMaJbHOE KOJMYECTBO TPUIICOB OBUIO OTIIOBJICHO JIOBYIIKAMH Ha
Beicote 0,7-0,95 M OT moBepXHOCTH MOYBHL. J[11 MOHUTOPUHTA TA0AYHOTO TPUIICA HA JyKE, YECHOKE
U TOMaTax, BBIPAIIMBAEMbIX B IOJEBBIX YCIOBHIX, NPUTOJHBI JKEIThIC KJIEEBBIC JIOBYILIKH,
pa3MereHnbie Haa rpyHToM Ha Beicote 0,7 M. (Gharekhani, G.H. et al. 2014).

OnHako XapakTep pacrnpeeIeHUs TPUIICOB Ha [IBETHBIX JIOBYIIKAX CHIBHO 3aBUCHT OT KYJIBTYHI,
Ha KOTOPBIX OHM 0OMTaroT. Hampumep, A 3amajHOTO LBETOYHOTO TPHUIICA B 3aBUCHMOCTH OT
KOPMOBOTO PAaCTEHUS IIPUBOASATCS Pa3HbIe 3HAYESHHS BEICOTHI OTIIOBA BPEIUTEIIS HA KIIEEBBIC JIOBYIIIKH.
Ha orypuax B Ternuiie cpenHss BEICOTa OTII0BA BpeIUTENs Ha roayoOble IOBYHIKH paBHa 2,32+0,41 m
(Gillespie, D. et al. 1990), na xyomyaTHHKe yCTaHOBIICHO eIMHOOOpaszHoe pactipeneieHue F. occidentalis
Ha JKeNTHIX KJIEEBBIX JIOBYIIKax Ha BbicoTax 60-120 m (Atakan, E. et al. 2004). Ha copnskax B
HIEPCUKOBOM CaJy CPEIHsS BHICOTA MOJIETA BPEIUTEIIS IPU OTIOBE HA JKENITHIC JIOBYIIIKH COCTABHIIA
1,14+0,7 m (Pearsall, I.A. et al. 2001).

Kaxk n3BecTHO, HCKYCCTBEHHBIE OOOHSTEIBHBIC CTUMYIIBI-CEMUOXEMUKH CIIOCOOHBI CYIIIECTBEHHO
W3MCHUTH MapaMeTphl roseta HacekoMbix (Byers, J.A. et al. 1989; Byers, J.A. 2009). OntumManbHas
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BbicoTa JIOBYLWKN, M

Pucynok 2. 3asucumocmov medxncoy cpeoHuM KOIULeCMEOM MPUNCO8 HA N108yuKe * u
gbicomotut noeyuiku npu omcymemeuu (A) u 6 npucymemeuu () smurnuxomunama.
*[Ipedcmasnenvt npeobpaszosannvle 0annvie no yrosam “‘1+ yi na nosywxu

BBICOTA OTJIOBA TPHUIICOB Ha JIOBYIIKM OIpeEJeisiack HaMU B NPUCYTCTBHH aTTPaKTaHTa —
STUITHUKOTHHATA. YCTaHOBJICHO, YTO aTTPAKTAHT CYIIECTBEHHO HE M3MEHMII XapaKTep pacipeeIeHus
TPUIICOB HA JIOBYIIKAX. 3aBUCUMOCTb MEK/Ty KOJIMUECTBOM OTJIOBJICHHBIX TPUIICOB H BBICOTOM JIOBYIIIKA
HaJl TPYHTOM, KaK B CJIy4ae, KOT/1a aTTPaKTaHT He HCIIOJIB30BAJICS, SBIISETCS IpaduKoM KBaJpaTHIHOM
¢yakunn (puc. 2b). KonndecTBO OTiIaBIMBaEMBIX MMaro TPHUIICOB CYIIECTBEHHO HM3MEHSIIOCH B
3aBHCUMOCTH OT BBICOTBI KJICeBOH JIOBYIIKU ¢ cemuoxemukoM ( F=31.1; k =6, 14, P <0.01) (puc.1).
Ha noBymikax, pacnonokeHHbIx Ha BbicoTax 10 0,45 m u 0,89-1,32 M 3aMKCHPOBaHbI CTATUCTUICCKU
3HAYMMbIC OTIINYHS CPEIAHEH YUCICHHOCTH OTIOBICHHBIX TPUICOB. CpeHsis BBICOTA [TOJIETa TAOAYHOTO
TpPHUIICA MIPH UCTIOJIb30BaHIH OEJIBIX KIJIEEBBIX JIOBYIIEK C dTHIIHUKOTHHATOM cocTaBmia 0,92+0,33 M. B
HAIMX 3KCIHEPHUMEHTaX KOJMYECTBO Ta0a4HOTO TPHUIICA Ha OCNbIX KIICEBBIX JIOBYIIKAX OTPa)kaeT
MOBE/ICHUSCKUE PEaKIMU BPEAUTENS] U CBS3aHHbIE C HUMU OCOOCHHOCTH pachpenesieHus ocobeit
¢urodara Ha pacreHun. M3BeCTHO, YTO B MpOIECCe BEreTallMd PACTCHUS UMAaro BPEAUTENs s
NHUTaHUS U OTKJIAJIKHU SIUIL IEPENICTAI0T HAa BEPXHUE MOJIOJIBIC JTUCThS.

Cpenu M3BECTHBIX KapPOMOHOB Taba4HOro TpHIICa HanOOJee CUIIbHBIC aTTPaKTHBHBIC CBOMCTBA
BBISIBIICHBI VIS [IPOU3BOIHOTO MMUPUIMHOBOTO Psijia STHITM30HUKOTHHATA. VI3MEHEHHE IIIOTHOCTH TaOaqHOTO
TpHIICa BO BPEMEHH, OINPEICICHHOE 110 YIOBaM Ha JIOBYIIKH C STUM aTTPAKTAHTOM, TPEICTaBIICHbI HA
pucynke 3. [Tpu pacuére MmIOTHOCTH BpemuTesi ObUTH HCIIONMB30BaHbI CIICAYIOIINE TaHHbIE: KOTMYECTBO
TPHUIICOB Ha JioByIIKe ¢ arrpakrantoM (C ); Bpemst sxcrosuitwu jgoBytrek (T) cocrasmsuto 252000 cexk. (7
nueit o 10 wacoB); cpemmsis ckopocts nonéra (V) Tpuricor cemeticta Thripidae pasua 0,5 m/cex (Byers,
J.A. 2012); K paBHo 4; 3nauenne EARC s stinm3onukotunara cocrasiser 0,087+0,011 m (B ciyuae
UCIIOJIb30BAHMS JIOBYIIIKH C STHJIHUKOTHHATOM BenmurHa EARC pasra 0,0236+0,002 m). Dta BenuunHa
ObLTa orperesieHa HAMU 3apaHee IyTeM CPaBHEHHs YIIOBOB Ha JIOBYIIKM C arTPaKTaHTOM M 03 Hero
(bopmyribl 4 u 5) Tpu CKOPOCTH BBICBOOOXKICHHS STHIM30HMKOTHHATA U3 CTaHIapTHOIO JHCIIEHCepa
0,078+0,007 r/cyrku u cpeanecyTouHoii Temmeparype 27 °C.

BBIBO/IbI

TakuMm 00pa3oM, MUCIOJIB30BAaHUE JIOBYIIEK C aTTpakTaHTOM ¢ u3BecTHHIM EARC, xotopoe
obecrieunBaeTcs MPUMEHEHHEM CTaHIapTH3UPOBAHHOTO AUCTICHCEPA, TIO3BOJISIET OBICTPO OLICHUBATH
TUIOTHOCTH MOMYIALKI TabauHOTO TPUIICA Ha CIIQJIKOM TMEpIe ¥ TOMATax B TEILUIUIIE B JIIOOO0H TOUKe U
B 1t000€ BpeMs. BusyanbHble yueTsl 3 (EKTHBHBI TPU BHICOKOM 3aCEIEHHOCTH

pactenuil Tpuncamu. [Ipy HU3KOHM YHCIEHHOCTH BpEIUTENS 3HAUUTEIHLHO BO3PACTAIOT 3aTPaThl



Eaena Mywursin, Muxaui Barko, Urops SI3oBeukuii, OueHka IiOTHOCTH UMAro TabauyHoro TPUIica B Teriuax... (53-58)

Stiinfa agricold, nr. 2 (2016) 57

250

N
(=]
o

[y
w
o

=
o
o

KonunyecTtso Tpuncos, ak3. - 104/ m 2

w
o

—_
pZ27722277772)

29 mana-4 vioHa 11-18 nioHA 18-25 nioHAa 23-30 miona

[aTtbl yuétos

Pucynox 3. Junamurxa niomuocmu™ mabaunoco mpunca ¢ meniuye
* — 011 pacuema nioMHOCU 6peOUmeNis UCNORb306atu (opmyny 3; ** — niowade benvix kaeeevix nosyuex — 0,02 12

BPEMCHH M TPy[a M TOYHOCTH YYETOB BO MHOTOM OIPEICNISICTCS KBAIM(UKAIIUCH HCCIeIOBaTEs.
Ha MMpaKTUKE HpeunaraeMmﬁ HaMU METOI ITO3BOJIACT BBLIABIATL BPCAUTEIIA NIPU HHU3KOH €ero
YUCICHHOCTH, KOTJa JPyrue METOJbl yuera Manod(p(eKTHUBHBI, a TaAK)KEe CPaBHUBATh M3MCHCHHUS
YHUCJICHHOCTU BPpE€AUTCIIA Ha KYJIIBTYPEC 10 U IMOCJIC IPUMCHCHUA 6I/IOJIOI‘I/I‘-ICCKI/IX 1 XUMHWYCCKUX CPE/ICTB
3allUThl PACTEHUM.

O BBICOKOH YYBCTBUTCJIIbHOCTH IIPEJIaracMoro moaxoaa ajisd CpaBHI/ITCHBHOﬁ OLCHKHU IIJIOTHOCTHU
MOMYJSIIIAY TaOaYHOTO TPHUIICA HA TIEPIIe ¥ TOMATAX CBUCTEIBCTBYET TOT (DAKT, 4TO B HAIIIEM ITPUMEPE
WIOTHOCTH BpeauTess, paBHast 0,00032 5k3./M* COOTBETCTBYET OYEHb HU3KOM YUCICHHOCTH BPEIUTEIS
IpPH OTJIIOBE Ha MPOCTYIO OeNyr0 KieeByro JIOBYIIKY (B cpemtnem 1 9k3/Ha JOBYIIKY). BusyanbHbIit
y4eT BPEJUTENs NPU TAKOW ero YHMCJICHHOCTH MPAaKTHYECKH HEBO3MOXEH. B Toxe Bpems
CHHEpruyYecKas JIOBYIIKA B CPEJHEM OTJaBIWBaeT / UMaro TpurmcoB. Kak M3BECTHO, HU3KAs
YHCICHHOCTh BpEIUTENsl HAOMIONAaeTCsl B Hayajle BEreTallid PACTCHHN, MPH 3aCEIICHHH Paccajibl
Tpunicamu. B 3ToT mepros 0CoOEHHO TPYIHO BBISBIATE (huTodara 1 KOHTPOIUPOBATH €10 YUCICHHOCT.
[TosTOoMy TIpU BBICAJIKE paccalbl B TEIUTMYHBIA TPYHT OMPABIAHO HCIOJIH30BAHUE MPEIIAracMoro
METO/Ia C [eJbI0 HaHnOOoJIee paHHETO BhISIBIICHHS TPUIICOB. PaHee Ha TEIUIMYHOM KyIIbType JIyKa HaMU
ObUIa YCTAHOBIICHA KOPPEISIUS MEXY YUCICHHOCTHIO MMAaro Ta0a4Horo TPUIICA, OTPENeIeHHON
NpH BU3YaJIbHOM OOCIIEIOBAHUHM PACTCHUU, W pE3yIbTaTaMH OTJIOBA UMAaro OCNbIMH KJICEBHIMHU
noBymikaMu. [1okazaHo, 4To Ha Jiyke Oellble KJICEBbIC JIOBYIIKH O€3 aTTpaKTaHTa B CPABHEHHHU C
BU3YaJIbHBIM yYETOM Ha JIBE HEJCIH paHblie BoIBIAIOT Bpeaurens (MynrsH, EM. u ap. 2013).

[prmeHeHue OBYINEK C STUITHUKOTHHATOM ITOBBIIIACT YIOBUCTOCTh OCITBIX KIIEEBBIX JIOBYIIICK IPUMEPHO
B 2 pa3za. 3aMeHa STHTHUKOTHHATA Ha STHIIN30HUKOTHHAT, 00JIafaronwii B 3,6 pa3 Ooree OOIBIIIM 3HAYCHUEM
EARC, yBenmunBaeT OTIOB TPHUIICOB B /-8 pa3, YTO 3HAYMTEIHHO MOBBIIIAET YYBCTBHUTEIBHOCTH
npeiaraeMoro Metona. Eie omHUM MperMyIiecTBOM METO/Ia KOHTPOJS YUCICHHOCTH MOMYISIIHIA
Taba4HOr0 TPHIICA C TMPUMCHEHUEM CHHEPTHYECKHUX JIOBYIICK SIBISETCS ero mpocTtora. Eciu
TIpeIBapUTEIHLHO ONPEICTUTE 3HadeHIe EARC, TO 1711 3¢ (EeKTHBHOTO MOHUTOPHHTA YHCIICHHOCTH TPHUIICOB
B I0CAJIKax MEPIICB ¥ TOMATOB B IAJIGHEHINIEM JIOCTATOMHO MEPHOMIECKA pa3MeNiaTh JIOBYIIIKA Ha BEICOTE
0,8-0,9 M 1 yauTHIBaTH KOJTMIECTBO OTIABIMBAEMBIX IMH IMaro Bpeautesst. O60CHOBaHUE ONTHMAaIBHOTO
KOJIMYECTBA JIOBYIIEK [Tl IOCTOBEPHOTO KOHTPOJIS YMCIICHHOCTH TOMYJISIIIAK TA0AYHOTO TPHIICA HA CIIA/IKOM
Tnieplie ¥ TOMaTax B TEIUIHMIAX OyAeT MPeIMETOM HAIIeH CICAYIOIICH MTyOTnKaIlHH.

bnazooaprnocme

Aemopbl gvipadicarom 060nbuLYI0 61A200APHOCMb OOKMOPY CelbCKOX03sucmeeHnblx Hayk [1.5.
Hnvesy 3a npedocmasienuyro 603MOJICHOCHb NPOBEOCHUS ONbIMOG 8 Menauye.
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COAEPXAHUE ®OPM A30TA B JIUCTbAX OPEBECHbIX
PACTEHUA KAK COCTABNAIOWAA MOHUTOPUHIA
COCTOAHUA OEHOPO®IIOPLI MNMAPKOB
r. AHEMNPOMNETPOBCK

Onvea UBAHYEHKO, Banrenmuna BECCOHOBA

Hnenponemposckuii 20cy0apcmeenublil azpapHo-3KOHOMULECKUl YHugepcumem

Abstract. This research has been conducted to evaluate the content of nitrogen forms in the leaves of woody
plants in the parks located at different distances from sources of pollution in the urban area of Dnipropetrovsk.
It has been found that in all except a few wood species such as Tilia plathyphyllos Scop. and Biota orientalis L.
the content of total nitrogen does not differ from the control indices. In the city parks (e.g., in the park named after
Yu. Gagarin and Sevastopol park), where the plants are exposed to low-risk man-induced impacts, the content of
protein nitrogen in the leaves of the trees does not differ from the control indices, while this index is less in the
plants in the other parks under study. Higher contents of non-protein nitrogen have been revealed in the leaves
at the model sites in the parks named after L. Globa, T.G. Shevchenko, B. Khmelnitsky, M. Kalinin, and in
Molodezhny park; moreover, that index varies more significantly as compared to the protein nitrogen content. It
has been observed that the values of the protein to non-protein nitrogen ratio are less in the leaves of the trees
in the parks than the control indices, except for the plants in the park named after Yu. Gagarin. This indicator can
be used as a marker of the vigorous status of woody plants in the city parks of industrial urban areas.

Key words: Urban parks; Woody plants; Leaves; Monitoring; Nitrogen form; Protein/Non-protein nitrogen.

Pedepar. UzydeHno conepxanne GopM a3oTa B JUCTHAX JIPEBECHBIX PACTCHUN MapkoB J{HETPOIEeTPOBCKa,
PACIIOIOKCHHBIX HA PAa3HOM YHAJICHHH OT HCTOYHHUKOB 3arps3HCHIMs. YCTaHOBICHO, YTO COEPIKAHHUE OOIIEeTo
a30Ta He OTJINYaeTcs OT KOHTPOJIbHBIX ITOKa3aTesei 3a HEKOTOPBIMU HUCKIIFOUEHHUSIMU Y JIUIIBI IUPOKOJIIMCTHON U
OHMOTHI BOCTOYHOH. B ropoickux mapkax, pacCTeHHs KOTOPBIC UCTIBITHIBAIOT HEBBICOKYIO TEXHOTCHHYIO HATPY3KY
(um. 1O. Tarapuna, CeBacTOMONBCKUIT) KOMUIESCTBO OEIKOBOTO a30Ta B JIUCThAX JIEPEBHEB HE OTIMYAETCS OT
KOHTpOJ'II)HI:-IX 3Ha‘leHPII>i, B OCTAJIBHBIX napKax - yMeHLIHaeTCH. Co,uepmaHI/Ie HC6CHKOBOFO a30Ta BBILIC B JIUCTHAX
MOJICTIBHBIX 00beKTOB mapkoB uM. JI. [mo6sr, T.I. IlleBuerko, b. Xmenbuuikoro, M. Kanununa, Mooe:xHOM,
MpUYEeM JaHHBIN TI0Ka3aTeNb U3MEHsETCsl 00JIee CyIIECTBEHHO 10 CPaBHEHUIO ¢ OENKOBBIM a30ToM. Haburonaercst
CHHJKCHHE COOTHOIICHHUS OSTKOBBIH / HEOSTKOBBII a30T B IUCTHSX JAEPEBHEB MTAPKOB 110 CPABHEHHIO C KOHTPOJIEM,
3a UCKIIoueHueM mapka uMm. 0. Tarapuna. JlaHHBINH mOKa3aTelb MOYKHO HCIIOJIb30BaTh B KAUECTBE MapKepa
JKU3HCHHOTI'O COCTOSITHUA ,E[pCBeCHI)IX paCTeHI/Iﬁ HapKOB HpOMI)IHIJ'ICHHI)IX FOpOI[OB.

KiroueBble ciioBa: ['oponckue napku; JlpeBecHbie pactenust; Jluctes; Morutopunr; @opmel a3oTa; benkosblit
/ HeGenkoBbIii a30T.

BBEJIEHUE

B . /IHenporeTpoBCcK, KOTOPBIHA SABISIETCS KPYITHBIM MIPOMBIIIIIEHHBIM IIEHTPOM, B CBSI3H C OTHOCH-
TENHHO ITIOTHOM 3aCTPOMKOM IMapKK HTPAIOT BAYKHYIO POJTh, SIBIISISICH HANOO0JIEe 3HAYMMOM COCTABIISIFOIIICH
B CHCTEME TIPUPOIHOTO KoMITIeKca. HacakmeHus TapKoB - MOIITHBIN CpenoCcTaOMIM3UPYIONHi (hakTop
ypboTtexHoreHHo# cpeabl. CoBpeMeHHast CTPYKTypa ropoza ciioxuiach B 60-80-e roma XX cr. [Tocnenuue
25 J1eT KpyIHOMACIITAOHBIX H3MEHEHHH B HEH HE MPOUCXOAUIIO. ITO 00eCIIeYnBaeT CTAOMILHOCTD YCIOBHH
CYIIECTBOBAaHMUS MAPKOBBIX dKOCUCTEM. OCHOBHYIO e yrpo3y MX YCTOWYHUBOCTH IPEACTABISIOT
peKpearioHHast Harpy3ka 1 HHTPe/IeHTHI TEXHOT€HHBIX BEIOPOCOB. B CBSI3M € 3THM, aHAITIZUPYS COCTOSTHHAE
HaCaK/IeHMH, HEOOXOIMMO YIHUTHIBATh KaK MMOTEHIINATIBHYIO CIIOCOOHOCTH SKOCHICTEM MApKOB K CAMOBOCCTa-
HOBIICHHIO, TaK ¥ YPOBEHb Harpy3ku Ha Hux (Peiimepc, H. 1990; IlTymorckas, /1. 2005).

Bo3zneiicTBue Ha mapKoBBIE dKOCHCTEMBI TepenaeTcs depe3 abMOTHYECKYIO0 COCTaBISIONIYIO
(3arpsi3HeHue MOYBbI U aTMOC(HEPHOTO BO3/yXa, YIUIOTHEHNE TTOYBBI, U3MEHEHHE BOJJHOTO PEXHUMA,
BHOpaIus u JIp.), a UX COXpaHeHne obecreunBaeTcs OnoTndeckoii cocrapisromeii (bpyke, . 1983).
B omenky mocnenHeir HEOOXOMMMO BKJIFOYATh KaK WHAWBHIYATBHYIO XapaKTEPUCTHKY APEBECHBIX
pacTeHu#, Tak U HacaXXJeHUH B 1eJIoM. Bbricokasi 4YyBCTBUTEIbHOCTh PACTEHUM K BHEIIHUM
BO3/IEHCTBHSAM MO3BOJISIET MCIIOB30BATh TAPaMETPhI X JKU3HEAEATETFHOCTH B Ka4eCTBE MHINKATOPOB
X (YHKOIHOHAIBHOTO COCTOSHHUA. TaKOBBIMH MOTYT OBITH a30TCOAEp)KAaIINe BEIIECTBA, UM
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MIPUHAJICKUT BaXKHAs POJIb B 0OMEHE BEILIECTB, B MOJICKY/ISIPHOM OpraHU3aliy KJIIETOYHBIX CTPYKTYP,
B aJIaNTAIl[MM PACTCHUH K cTpeccoBbIM (akTopam (Ob6pasiiosa, B., Kosrokuna, JK. 1971; Cepreiiunk,
A., Cepreituuk, C. 2002; Kopmukos, U. u np., 2003; becconona, B., IBanuenko, O. 2005; IBanueHKo,
0. 2005; Kocynuna, JI. u ap. 2007; Hepcucs, I., Oranucss, A. 2012).

Ienb JaHHOTO UCCIICIOBAHUS - IPOAHAIU3UPOBATH COJIePIKaHue (POPM a30TUCTHIX COCAUHEHUI B
JIUCTBSX JIPEBECHBIX PACTEHHUM NApKoB I. /[HENPOIETPOBCK B KAYECTBE IOKA3aTENICH IS OLIEHKHU
BO3MOYKHOCTH CpaBHCHHS (PYHKIIMOHAILHOTO COCTOSIHUS HACAXKICHH.

MATEPUAJI U METO/bI

Conepxanue (GopM a30Ta ONPEICIIN B JUCThSIX JPEBECHBIX PACTCHUH, NPOU3PACTAIOIINX B
napkax T. JJHempomeTpoBCK, PacloloKEHHBIX Ha Pa3sHOM YIAJICHHH OT MCTOYHHKOB a3POTCHHOTO
3arpsA3HEHNUS OKPY)KAFOLIEH Cpe/Ibl - MPOMBIIUICHHBIX NPESATPUSTHI U YITULI C MHTCHCUBHBIM JIBIDKCHUEM
aBrorpancnopta. [lapku um. M.W. Kanuanaa u MosoaexHbIil pacroioxkeHbl B chepe aeiicTBUS
IMUCCHUiT 3anaJHOTO MPOMBIIUICHHOTO KOMIUIeKca Ha ynaienun 2,3 1 2,8 kM, cooTBeTcTBeHHO. [Tapk
uM. J1. I7100BI rpaHUYUT C aBTOAOPOTOM C MHTEHCHBHBIM JIBHKEHHEM aBTOTPAHCIIOPTA, YIaJICHHOCTb
ero ot 3amagHoro npomysna cocrasiser 4,5 kM. Ha cocTosiHue TpeBeCHBIX HaCaXKICHUI MapKa uM.
T.I'. llleBuenko BAMSAIOT BbIOpOCH Boctounoil mpomeinuienHo#t rpynmsl npegnpustuid u TOC.
CeBacToNONILCKHI MapK TaKKe HAXOAUTCS B chepe BIMSIHHS adPOINOIFOTAHTOB 3TOTO THIIA, OJHAKO
HapK YaCTUYHO OT/EJICH YaCTHBIM CEKTOPOM M kuimMaccuBoM «Ilodena 1-6». [Tapk um. 0. "arapuna
1 b. XMemTbHUIIKOTO HaXOIATCSl OKOJIO YIUII C HHTEHCUBHBIM JIBIDKEHHEM aBTO-TPAHCIIOPTA U OTAJICHBI
OT TPOMBINUICHHBIX 30H Ha 10 1 6 kM cooTBeTcTBeHHO. Kak KOHTpOJIb MCIONB30BAIN PAcTCHUS,
NPOU3PACTAIOIINE B 3arOPOIHOM Iapke NrT. [leTpukoBKa, rj1e KOIMYeCTBO 3arpsI3HIIONINX BEIICCTB
B arMOC(epHOM BO3IyXe M MoYBe 3HaYMTEIbHO HIke [1/1K.

B kauecTBe MOAEIBHBIX 0OBEKTOB UCTIONB30BANIN AEPEBbS OJJHOI BO3PACTHOM KaTeropiu Hanboee
IIMPOKO PacIpOCTPaHEHHBIE B Mapkax I. J{HenmporneTpoBck - uiry mupokonucthyto (Tilia plathyphyllos
Scop.), knen octponuctHbii (Acer platanoides L.), buoty Boctounyto (Biota orientalis (L.) Endl.).
[IpoOsl 0TOMpaNK ¢ FOTO-BOCTOYHOH YacTH KPOHBI B UIOHE, B CBSI3U C TEM, UTO JIUCThS APEBECHBIX
PACTEeHUIA B 3TOT MEPUOJ XapaKTEPH3YIOTCS HanOOIbIIMM HakoruieHue azota (Cepreitunk, C. u 1p.
1994). ®opwmsr a3ota onpenensiu u3 oxHoi HaBecky o X.H. [Tounnky (1976).

PE3VJIBTATBI 1 OBCYXKIAEHUS

ITo HakoruteHH O 001Iero a3ora B JHCThsax pactenuit T. plathyphyllos u A. platanoides 6ombiunx
pa3IHuuii B 3aBUCUMOCTH OT MX IPOU3PACTAHUS B TOM WK HHOM IapKe, 3a HE3HAUYUTEIbHBIMHU
UCKITFOYEHHUSIMHU, He HaOmonanock. JIuib y nepBoro Buaa B nmapke uM. b. XMeIbHUIKOTO BeTHIHHA
3TOTO TMOKa3zarens nmocroBepHo Hmke Ha 9,01 %, B mapke um. T.I' IlleBueHko, HA0OOPOT, BhINIEC Ha
25,72 % mo cpaBHEeHHUIO ¢ KOHTpoJjeM. B xBoe B. orientalis komuuecTBo 00111ero a3ora mpeBbIIIan0
KOHTPOJIbHBIE MOKa3aTelu TONbKO B mapke uM. M. Kanununa (na 53,88 %), B apyrux e mapkax
pa3HUIlA MKy COIEp)KaHHEM a30Ta B JIMCThAX JICPEBbEB TOPOICKHX MapKoB U NrT. [leTpukoBKa
HecyiecTBeHHa (Tabi. 1).

HanpasiieHHOCTh H3MEHEHHUH CotepyKaHust OOIIETo a30Ta B YCIOBUSX 3arPSI3HEHHUSI CPEJIbI, COTTIACHO
JIMTEPaTYPHBIM JaHHBIM, HEOTHO3HauHa. Tak, B XBOE MOBPEIKACHHBIX H HEMTOBPEXK IEHHBIX 90-TIeTHHX
nepesbeB Picea abies (L.) Karst., Haxoasmmxcst Mo BAMSHAEM BBICOKHX KOHIICHTPAIIHIA SO, u
noseienHbIXx NO, 1 O,, conepskanue oOIIEro azoTa CymecTBeHHO He pasmuyanock (Schmeik, B.,
Wild, A. 1990). B.IT. Becconosoii (1990) Taxske He BBISIBICHO 3HAYUTEBHBIX Pa3IHIUil B COAEPKAHUN
obmrero azora B JHCThsIX Oepesnl moBucioil (Betula pendula Roth.), kamrana koHCKOTO
obeikHOBeHHOrO (A€sculus hippocastanum L.), tomons xananckoro (Populus deltoides Marsh.),
NPOU3PACTAIOIINX B 30HE 3arpsA3HEHHUS TSUKEIBIME MeTauiamu - Fe, Mn, Zn, Cr u 1p., B CpaBHEHHUH C
KOHTpoJieM. JIumipb y 6epe3bl MOBUCIION OTMEYEHO HEKOTOPOE CHMKEHHE KOJIMIECTBA OOIIEro a3oTa B
OTIE/IbHBIC MECSIBl. DTH JaHHbIe, KaK M MOJYYCHHbIC HAMHU ISl PACTEHHU Pa3HBIX MMapKOB,
CBHJIETEIBCTBYIOT 00 OTHOCHUTEIbHONW YCTOWYHMBOCTH MaHHOTO MOKa3aTels MPH JCHCTBHH
AHTPOIOTEHHBIX CcTpeccoB (Tadi. 1).
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Taomuma 1. Coodeporcanue obweeo azoma 6 aucmvsix
Odepesves napxos, % na cyxyio maccy

Mapk Tilia % Kk t Acer_ % K t I_3iota_ % Kk t

plathyphyllos| kourp. | @ |platanoides |kontp.| @ | orientalis |xonrp.|

nrt. [lerpukoBka 3,11+0,12 100,0 - 3,18+0,11 |100,00| - 1,80+0,07 |100,00 | -
M. JI. T'1o051 3,05+0,09 98,07 (0,40| 3,01+0,12 | 94,65 | 1,05| 1,65+0,07 | 91,66 |1,53
um. FO. Narapuna 3,18+0,13 102,25 |10,39| 2,97+0,21 | 93,39 | 0,88 | 1,85+0,14 | 102,77 |0,32
M. b. XMeIpbHUIIKOTO 2,83+0,14* 90,99 (3,96 2,71+0,20 | 85,22 | 2,06| 1,61+0,12 | 89,44 |1,37
Moo neXHbIi 2,87+0,13 92,28 [1,36( 2,90+0,15 | 91,19 | 1,50| 1,65+0,04 | 91,66 |1,87
CeBacTOIONBCKHM 2,97+0,22 95,49 [(0,56( 3,08+0,19 | 96,85 | 0,45| 1,57+0,10 | 87,22 |1,91
nM. T.I'. lleBuenko 3,91+0,16* | 125,72 |4,00| 2,79+0,14 | 87,73 {2,19| 1,68+0,11 | 93,33 [ 0,92
uM. M. Kanuauna 2,92+0,09 93,89 (1,26 3,08+0,12 | 96,85 | 0,61 | 2,77+0,13* | 153,88 | 6,59

[Tpumeuanwue: * - pa3HUIIA MEXKTy KOHTPOJIEHBIM U OTIBITHBIM BapHaHTAMH CTATUCTHYCCKU TOCTOBepHA Ha 95%-
HOM yPOBHE BEPOSTHOCTH

BwMecte ¢ TeM, B HEKOTOPBIX HCTOYHHKAX OTMEUYAIOTCSI CHIDKSHUSI YPOBHSI 00IIIET0 a30Ta B JINCThIX
B YCIIOBHSIX 3arpsI3HEHHST OKpY»Karoliei cpeibl. Tak, B acCHMIISIIMOHHBIX opranax Betula pubescens
Ehrh., B. pendula Roth., Picea abies (L.) Karst., Pinus sylvestris L. B AByX IIpOMBIIIIIEHHBIX paifoOHax
[IBeruu, B OMHOM M3 KOTOPBIX 3arps3HUTENEM ObLI AUOKCHI CEPhI, B APYTOM - TSDKEIIbIC METaJLIbI
(Cu, Zn) BeIsIBIEHO yMEHBIIEHNE KOJIMYeCTBA 3TOM (hopMel asoTa (Balsberg-Paohlsson, A. 1989).
A.O. Heseposoii (2008) momydeHs! IpOTHBOIOIOKHBIE PE3YIBTATHI. COMEpKAHNE OOIIErO a30Ta B
XBOE €JTH CHOMPCKOM M COCHBI 0OBIKHOBEHHOM CKBEPOB M IPHUMArHCTPATbHBIX HACAKICHHH TPEBBIIIACT
koHTpoiab Ha 83-87 u 51-59 % coorercTBenno. CommacHo JI.A. 3axapososoii (2005) moBsieHus
MHJIEKCA 3arP3HEHMs aTMOCHEPBI BEIET K MOBbIIEHNIO coneprkanns N o B mucTeax Salix alba L.
u ero cumkennto y Salix ledebouriana Trautv. Takum o6pa3om, maHHBIE 00 U3MEHEHHH YPOBHS
00I11ero a3oTa B JIUCThAX JAPEBECHBIX PACTECHHH HE MOTYT ObITh OOBEKTHBHBIMH MOKA3aTEISIMH
U3MEHEHHS UX QYHKIIMOHATIBHOTO COCTOSHUSL.

B JIHCTBSX MOJICNTBHBIX OOBEKTOB B MAapKaxX, UCIBITHIBAIONIMX OTHOCHTEILHO HEBBICOKHI YPOBEHD
TEXHOTeHHOM Harpy3kH (mapk um. 0. ['arapuna, CeBacTOIONBCKHIA), TOCTOBEPHBIX PA3JIHULIA B COIEPIKAHNN
OEJIKOBOTO a30Ta CPABHUTEIBHO C KOHTPOIIEM He BBISBIEHO (Tabm. 2). OQHaKO KOJTMIECTBO 3TOM (HOPMEI
asora OoJiee HU3KOE, TT0 CPABHEHHIO C KOHTPOJIEM, B JIMCTHSIX PACTCHHUI OOJIBIIUHCTBA MapkoB (M. JI.
I'mo6s1, b. Xmemsrumnkoro, T.I. IleBuenko, Mononexusiii 1 M. Kanununa) (Tadm. 2, puc. 1).

Tab6auua 2. Codeporcanue b6enxkosoco azoma 6 IUCMbIX 0epebesd napkos, %o na cyxyio maccy

Mapk platr-ll;/l llalf?yllos tq platf; E%ri des tq Biota orientalis tq
urt. [leTpukoBka 2,93+0,07 - 2,82+0,09 - 1,61+0,05 -
um. JI. T00561 2,50+0,10* 3,52 2,43+0,08* 3,25 1,30£0,05* 4,42
um. 0. Tarapuna 2,80+0,07 1,32 2,61+0,09 1,65 1,65+0,07 0,46
uM. b. XMeapHUuLIKOro 2,32+0,08* 5,75 2,26x0,07* 491 1,30%0,05* 4,42
Moo 1e3KHBLI 2,22+0,12* 5,14 2,30+0,10* 3,88 1,23+0,03* 6,55
CeBacTONOIbCKUN 2,55+0,11 2,92 2,67+0,13 0,94 1,35+0,08 2,76
uM. T.I". llleBueHko 2,45+0,09* 4,21 2,35+0,10* 3,50 1,33+0,04* 4,37
uMm. M. Kanununa 2,22+0,04* 8,87 2,40+0,06* 3,88 1,25+0,08* 3,83

ITpumedanue: cM. Tabm. 1

CBellcHHs O HaNpPaBICHHOCTH U3MEHEHHUs KOIMYecTBa OEJNIKOBOTO a30Ta, Kak M O0IIEero, mpu
JEWCTBUM Ha PacTeHUsI HeOIaronpusATHBIX (aKTOPOB MPOTHBOpEUUBHIE. B psine pabor oTmedaercs,
YTO yXYALIEHHE COCTOSHUSI PACTEHHI CONPSIKEHO ¢ YMEHBIIIEHHEM cofieprkanust OenkoB. Tak, CHIKeHHe
Oenka B XBOE BHEIIIHE 3[OPOBBIX COCHOBBIX KYIBTYp CPEJHEBO3PACTHBIX H CIIEJBIX JPEBOCTOECB
BBISIBJICHO Ha paccTostHuM 1,5-5,5 KM 0T 3aBo/1a a30THBIX YI0OpeHuil. AHAIU3 CoJepKaHUs OSJIIKOBOTO
a30Ta B XBOE COCHBI B YCIIOBUSIX MMPOMBIIIJICHHOTO 3arPsi3HEHUSI CBHJIETEIBCTBYET O TEHCHIIMHU K €TO
CHIKEHHIO C yXyAlLIeHHueM cocTosiuus aepeBbeB (Casonosa, T. u ap. 2001). BeisiBieH cuHeprusm B
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R nevictun 3acyxu u SO,,. [Tox BaustHuEM
Tuu. 0. Tarapusa 3acyxu cojepranue 6enka B xBoe Picea
Num. b. XMensHunkoro ableS (L) Karst. camxkaercst Ha 15 %, B
8 Monozerxistit TO BpPeMsI KaK IIpU COBMECTHOM BIIUSHUU

Scemactononcitl g0y sacyxu - na 20 % (Sicffert, A.,
Euwm. T.I'. llleBueako .
Queiroz, O. 1984), uto KOppeIHUPYET C
yXyAIIeHHEM (QYHKIIMOHAIBHOTO COC-

B um. M. Kanuauaa

Coaepixanne HeGeaKOBOro a30ta % K

Bin TOsIHUS pacTeHuit. OCOOCHHO CyIecT-
Tilia Acer Biota orientalis BCHHO 3TO BBIPAKCHO B OpraHax aCCuMHU-
plathyphyllos  platanoides JSIIUHM CHJIBHO OCJIa0JICHHBIX, YChIXat0-

X OT TOKCHYECKUX Ta30B IEPEBHEB
(Perammc, A., Apmomnaiituc, K. 1984;
Cepreiiunk, C. 1994; Muxaiinosa, T.
Bepexwnas, H. 2000). OgHako xapakrtep
BIIMSTHIE a3POT€HHOTO 3arpsi3HEHUS Ha coliepKaHue OeTKOBOTO a30Ta B JIMCTHSIX APEBECHBIX PACTCHUN
B onbiTax B.I1. Tapabpuna c coasr. (1986) onpenensatcs BumoBoii crienuduKkoi peakiuyu pacTeHuH,
OHO MOKET KaK CHIDKAThCs, TaK U BO3PACTaTh, IIPH STOM YETKO BBIPAXKEHHAS CBS3b CO CTENEHBIO
yctoitunBocti He mpocnexuBaercs. H.B. Tetko (1989) takke ykaspiBaeT, 4TO B3auMOJCHCTBHE
pacTeHmii ¢ KCEHOOMOTUKAaMHU y OoJiee YCTOMUMBBIX BUIOB HE MPHUBOJUT K CHUKCHHIO OOIIEro
coJep)kaHus OelKa, Kak 3TO BBISBICHO Uil YyBCTBUTEIBHBIX BUIOB.

CornacHo HalllMM JJAHHBIM, KaK y)K€ 0TMEYaJIOCh, B JIUCTHSIX PACTCHHH B ApKaX, PacloI0KEeHHbBIX
B 30HAaX C TMOBBIIICHHBIM YPOBHEM 3arps3ustoniux Bemects (uM. M. Kamununa, T.I. Ilepyenko, b.
Xmenpaunkoro, JI. Tmo6s1, MoIoae:KHBIH) KOMHMYIECTBO OSIKOBOTO a30Ta HUXKE, YeM B KOHTPOJIE, a B
napkax ¢ OTHOCHTEJIbHO HEBBICOKHMM 3arps3HeHuem BemecTB (mapk um. lO. I'arapuna,
CeBacToNoNbCKHI) €ro COepIKaHUe HE OTIINYACTCS OT KOHTPOJIS.

KonnuecTBo HEOETKOBOTO a30Ta JJOCTOBEPHO BBILIE B JIUCTHSIX U3Y4aeMbIX OOBEKTOB OOJIBLIMHCTBA
napkoB (ta6m. 3). JTums y nepesbeB mapkos uM. FO. Tarapuna u CeBacTOMOIBCKOM KOJHYECTBO ITOM
(hopMBI a30Ta TOYTH TAKOE XK€, Kak B KOHTpose. CleqyeT OTMETHTh, YTO coAepKaHue HEOETKOBOTO
a30Ta OTJIMYaeTCs OT MoKaszarejeil KOHTpoJs Ooijiee CymecTBeHHO, 4eM OenkoBoro. Hanbomee
3HAYUTEIBHOE MPEBBIIICHUE KOJUYECTBA HEOSTKOBOTO a30Ta Hall (JOHOBBIM ypOBHEM HaOIIOIAETCs
B JIUCTHAX pacTeHuil napkoB uMm. M. Kanuauna u MonoaexuoM. Ero conep:kanue B mepBoM MapkKe o
OTHOIICHHUIO K KOHTPOJTIO B JIUCThSIX JIUITBI HTUPOKOJIMCTHOM cocTanisieT 175,00 %, kiieHa ocTpoiaucToro
- 188,88 %, 6uoTsl BocTouHOM - 236,84 %, Bo BTOpoMm - 162,50; 166,66 u 221,05 %, coOTBETCTBEHHO
(puc. 2). B xBoe 6MOTHI BO3pacTaHKe JAHHOTO IMOKA3aTeIs BBIILIE, YEM Y IPYTUX BUIOB UCCIICAYEMbIX
pacTeHmid, BO3MOKHO TIOTOMY, YTO XBOIHbIE 00Jiee UyBCTBUTEIBHBI K 3arpsi3HEHHIO aTMOc(epHOro
Bo3ayxa (Cepreiiunk, C. 1994; Muxaiinora, T. bepexnast, H. 2000), xots no xkiaccudukaruu .M.
Nnbkyna (1978) ra3oycToH4nBOCTb 3TOTO PAaCTEHHUS OlleHeHa B 2 Oasuia (ycrtoitunBeie). OmHAKO B
YCIOBUAX 3acyliInBoro kiaumara FOro-Bocroka YkpanHbl MECTOINONIOKEHHE STOTO BUAA B PSIY
TOJICPAaHTHOCTU JAPEBECHBIX PACTEHUN K aHTPOMOTCHHOMY 3arps3HEHUIO MOKET U3MCHSITHCS.
OcranbHble MAapKH [0 YPOBHIO COAEPKaHHS HEOEIKOBOTO a30Ta B JHMCThSIX MOJAEIBHBIX PACTCHUHN
pacnonaratorcst Tak: JI. ITmoosr d” B. Xmenpuuikoro < T.I. IlleBueHko.

CooTtHouieHne (GOHIOB HEOENKOBOW M OENKOBOW (paKuMii SBISETCS Ba)KHBIM IOKa3aTelleM
HaNpaBJICHHOCTH OOMEHHBIX ITPOIeCCcOB B pacTeHNH. CHUKEHUE 3TOW BEJTMYMHBI CBHIETEIBCTBYET O
0oJiee HU3KOH MHTEHCHUBHOCTH OMOCHHTE3a OeJiKa, YTO HEraTUBHO CKa3bIBacTCs Ha MpoLieccax pocTa
Y Pa3BUTHSI, a TAKKE 00 HHTEHCU(DHUKAIIMY TIPOIIECCOB I'HIPOIIH3a.

[MockonbKy conmepxaHue OEIKOBOTO a30Ta B JIUCTHSX JEPEBbEB OONBLIMHCTBA ITAPKOB HHXKE, a
HeOenKoBOro Oosee BHICOKOE, YEM B 3arOpoOJHOM Mapke, COOTHOIICHHWE ITUX IBYX (ppakuuit
BBIPQKACTCS MEHBIIECH BETMYMHOIO B YCIOBHUAX TOPOACKHX MAapKOB, 338 UCKIIOUEHHEM MOAEIBHBIX
nepeBbeB mapkoB uM. 10. T'arapuna (tabn. 4). HauMeHBIIUM YHCIIOM BBIPXKaeTCs COOTHOILICHUE
OenKoBbIi / HEOCIKOBBIN a30T B JIMCThSIX PACTCHHI, IPOU3pACTAOIMX B mapkax uMm. M. KanunuHa u
MononexHnoMm. bnu3kue BelIWYMHBI YCTaHOBIEHB B mapkax uM. JI. [1oOb 1 b. XmenpHUIKOTO.
PamknpoBanue napkoB 10 3TOMY MOKA3aTEI0 MPAKTHYECKH COBIAAAET C TAKOBBIMHU MOKA3aTEISIMU
CTEIICHH M3MEHCHHUsI COJIep)KaHMsi HeOCTKOBOro a3ora. [1o BelMYMHE COOTHOIICHUs OENKOBbIH /

Pucynok 1. Cooepoicanue benxogozo asoma 6
aUCmuAX depesved napkos, % Kk KOHmMpoo
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Tadmuua 3. Coodepoicanue Heberko6020 azoma 8 AUCbAX Oepedbes napxos, % na cyxyio

maccy

Mapk Tilia t Acer_ t I_3iota _ t

plathyphyllos d platanoides d orientalis d

nrt. [lerpukoBka 0,40+0,03 - 0,36%0,02 - 0,19+0,02 -
uM. JI. 'mo0sI 0,55+0,02* 4,16 0,58+0,03* 6,11 0,35+0,03* 4,44
mM. FO. larapuna 0,38+0,05 0,34 0,36+0,02 - 0,20+ 0,02 0,35
uM. b. XmenpHULIKOTO 0,59+0,02* 5,27 0,49+0,03* 3,61 0,31+0,02* 4,28
MoJto 1€ HBII 0,65+0,04* 5,00 0,60+0,03* 6,66 0,42+0,06* 3,65
CeBacTONOJILCKHN 0,42+0,05 0,34 0,41+0,06 0,79 0,26+0,03 1,94
uMm. T.I'. IlleBuenko 0,50+0,01* 3,22 0,46+0,02* 3,57 0,30+0,02* 3,92
uM. M. Kannauna 0,70+0,02* 8,33 0,68+0,05* 6,03 0,45+0,04* 5,90

[Ipumeuanue: cm. Tadi. 1.
Tadomauua 4. Coomuowenue 6enkosozo | nebenkogozo

HEOEJNKOBBIM a30T B JHCThAX azoma 8 IUCMbIX 0epesbes NApKo8
UCCIIEYEMBbIX PACTEHUU MapKu Mapic Tilia Acer Biota
pacmoyiaraloTcs B cleAyROUIEM plathyphyllos | platenoides | orientalis
r[op;[zu(e: napkK nrr. HeTpI/IKOBKa = OrT. HeTpI/IKOBKa 7,32 7,83 8,47
uM. 1O. I'arapuna > CeBacTonoss- um. JI. 106t 4,54 4,18 3,71
ckuif > M. b. XMeITbHHUITKOTO > M. um. 0. Tarapuna 7,36 7,25 8,25
TT. Illepuctko > um. J1. 1066 > nM. b. XMenpHHAIIKOTO 454 461 419
Mononexusrii > nMm. M. Kanunnaa. MononexHe1i = 3,41 3,83 2,92
CeBacTOIONLCKHM 6,07 6,51 5,19
Kax yxe OTMEqanocs, CHKE- ™\ T T [llepuenxo 4,90 5,10 443
HUE 3TOT0 COOTHOLLEHUS OTPa’KaeT Vi T —" 3.17 353 277

YTHETeHNE UHTEHCHBHOCTH POCTO-

BBIX IMPOIIECCOB, a HAKOILUICHHE

HEOETIKOBOTO a30Ta KOPPETUpyeT C BO3pACTAaHHEM YPOBHS IEHCTBHUS HeONarompuATHBIX (aKTOPOB
(Muxaiinosa, T., bepexnas, H. 2000). CymiecTBeHHOE MafeHHe BETMIUHBI OTHOIICHHS OSIKOBOTO
a30Ta K HeOEIKOBOMY TIPY YXY/IICHUH KU3HEHHOTO COCTOsIHUS pacTeHnit Habmonanu B.O. Kazapsa
(1969) u ITL.U. T'upc (1982). YcraHOBICHO, YTO HAPYIICHHE COOTHOIICHHS OEIKOBBIN / HEOETKOBBIIA
a30T BBI3BIBAET HAPYIIEHHE BOIHOTO PEXKMMA KIIETOK, HOPMAaJIBHOTO ITUKIIa OMOXUMHYECKHX TTPOIIECCOB
(Cepreitunk, C. 1994). CrenoBatenbHO, yMEHbIIIEHHE JAHHOTO COOTHOIICHHE IT0 CPABHEHHUIO C HOPMOA
CBUJETEIHCTBYET HE TOJIBKO O CHIKCHHUU KU3HEHHOTO COCTOSHUS, HO U B CBOIO OYEPEIh OKAa3hIBAET
BJIMSTHHE Ha ()YHKITMOHAIEHOE COCTOSTHIE PACTEHUH.

Takum 06pa3oM, pazardus B COAepKaHUHU OOIIETo a30Ta He BBISBIICHBI, a OSIIKOBOTO - HE SBIFOTCS
nokazarenbHBIMU. Kputepuem yxynierus GyHKITHOHATHHOTO COCTOSHIS PACTEHUI MOYKET CITyXKHUTh
COOTHOIIICHNE OENKOBbIN / HeOeKOBBIH a30T. [To CTeneHu pa3Ininii B BEIMYHUHE 3TOTO OTHOIICHHS B
JUCTBSAX OMPEAEIICHHOTO BHJa WHIWKATOPHBIX PACTEHUH MOXXHO 3aKIIOYUTH, YTO B HAUXYIIIEM
(hyHKIIHOHATBHOM COCTOSHUH
HaXO/SITCSl PACTEHUS B IMapKax
uMm. M. Kanununa u Mono-
JIS)KHOM, B JIyUIIIEM - TTApKaX VM.
1O. I'arapuna u CeBacTomnons-
CKOM.

Owum. JI. 'o6st

Owm. 1O. l'arapuna
Nuwm. b. Xmensaumnkoro
E Moo nesxHblit

CeBacTONOIbCKUI

KOHTPOJIIO

Euwm. T.I'. [lleBuenko

BbIBO/IbI

B um. M. Kaymanna

Copeprxanne HeGeIKOBOTO asora % K

1. B IUCTRAX HCCIIETyeMBIX
Bux BUJOB J€peBbEB Napkos [lHe-
Tilia Acer Biota orientalis MPOTIETPOBCKA HE Ha6J'IIO,I[aeTCH

plathyphyllos  platanoides
CTaTUCTUYCCKHU JOCTOBECPHBIX
Pucynok 3. Codepoicanue Heberko8oeo azoma 6 JUCMbIX OTIIMYXH B COAEPIKAHUHU OOIIETO
opegecHblx pacmeHutl napxos, % x KoHmpono azoTa 10 CPaBHEHHIO B pacTe-
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HUSIMH KOHTPOJIBHOTO BapuaHTa (mrT. [IeTprKoBKa), 38 HEKOTOPHIMU UCKITIOUCHUSMH Y JIUITBI IITHPO-
KOJIMCTHOM U OMOTBHI BOCTOYHOM, YTO CBHJIETEILCTBYET 00 OTHOCUTEILHOW YCTOHYMBOCTH JaHHOTO
MOKa3aTelsl K aHTPOIIOIE€HHOM Harpy3Ke Ha OKPYKAIOLLYIO CpELy.

2. KonmnyectBo OSJIKOBOTO a30Ta B JIMCTHSIX PACTHTEIILHBIX 0OBEKTOB, TPOU3PACTAIONIUX B YCIOBHUSIX
yYMEpEeHHOH TexHoreHHoW Harpy3ku (mapk um. lO. 'arapuna, CeBacTONOJIbCKHUI) OTHOCHTEIBHO
KOHTPOJIbHBIX TIOKa3aTeield He U3MEHAETCA. B Ipyrux napkax 3Ta BEJIMYMHA CYLIECTBEHHO HUXKE IO
CPaBHEHMIO CO 3HAYEHUSMU 3arOPOAHON TEPPUTOPUHU.

3. Coneprxanue HEOCITKOBOTO a30Ta B ACCUMWIISIIIMOHHBIX OPraHax JPEeBECHBIX PACTCHHIA TTAPKOB,
KOTOPBIE HAXOMATCS B chepe JeHCTRHS MPOMBIIIIICHHBIX SMUCCHI U BEIOPOCOB aBTOTpaHCIOpTa (TapK
um. JI. Tno6s1, T.I. [leBuenko, b. Xmenpuuiikoro, M. Kanuanna, MoJOAEKHBIN), TPEBHIIIAET
aHAJIOTMYHbIE MTOKA3aTeIM KOHTPOJIbHBIX TECT-O0BEKTOB.

4. Habmonaercs cumwkenue cootHomenus N v N B JIMCTbIX MCCIENYEMBIX JAPEBECHBIX
pacTenuii, Tpou3pacTaOLIUX B TOPOACKUX MMApKaX 0 CPAaBHEHUIO C KOHTPOJIbHBIMU U3MEPEHUSIMH, 32
ucKItodeHrneM mnapka uM. FO. 'araprHa, KOTOPBIX HAXOAUTCS HA 3HAUUTEIHLHOM yNaJEHHU OT BCEX
HCTOYHUKOB aHTPOIIOTCHHBIX BBIOPOCOB. [10 CHMKEHHUIO JAHHOTO IOKA3aTelisl B JIUCThAX JICPCBHEB
MapKy MOXXKHO PaH)XUPOBaTh CISAYIOIUM 00pa3oMm: mapk nrt. [lerpukoka = um. FO. Farapuna >
Cesacrononbsckuii > uM. b. Xmenpaunkoro > uM. T.I. IlleBuerko > um. JI. 'lmodu > MoitogexHblii >
uM. M. KanunuHa. J[aHHOE COOTHOIIIEHHE MOKHO HCTIOIH30BaTh KaK MapKep COCTOSHUS IPEBECHBIX
pacTeHu NapKOBBIX TEPPUTOPUIA.
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YPOXAUHOCTb KAPTO®ENA PAHHEIO B 3ABMCUMOCTHU
OT ®OPMbl ABCOPBEHTA B JIECOCTENWUA YKPAUHDI

Hamanva BOPOBbEBA, Anopeii TEPHABCKHH, Baueciae HAYMYYK

Ymanckuii nayuonanvueiii ynueepcumem caoogoocmaa, Yxpauna

Abstract. The paper presents the results of researches conducted in the Forest-steppe of Ukraine in order to
determine the most efficient early maturing potato varieties, which are most adapted to the local growing conditions,
with the purpose of obtaining early harvest. The increased yield of early potatoes depends on variety resistance to
soil and climatic conditions of the region. The studies were conducted in 2013-2014 in a vegetable crop rotation
system on podzolic heavy loamy chernozem of Uman National University of Horticulture. The experiment was done
in four replications and the variants were distributed using the method of randomized blocks. As starting material for
the study served the early-maturing potato variety Latona and two types of absorbents of the company Maksimarin
- granules and tablets under irrigation and without irrigation. During the experiment phenological observations and
biometric measurements of the plants in dynamics were carried out, as well as an account was kept of the yield
according to conventional methods used in Ukraine. It was determined that in the Forest-steppe of Ukraine, on
podzolic heavy loamy chernozem, high yield of early potatoes was obtained due to the use of granules produced by
Maksimarin company, which provided additional high-quality early potato yields of 6,2-12,7 t/ha.

Key words: Solanum tuberosum; Potato; Variety; Absorbent; Granule; Tablet; Yield.

Pedepar. B crarse npencraBieHsl pe3ylsTaThl HCCIIEIOBaHNH, IPOBEICHHBIX B yClIoBUsIX Jlecocrenu YkpauHsl
TI0 oTIpe/ieNieHnIo HanOosee 3(p(heKTHBHBIX pPaHHECTIETBIX COPTOB KapTOoQes IS MOTyIeHHs pAaHHETO ypoxKasi,
KOTOpBIE HanOoJIee aanTHPOBAHBI K YCIOBHSIM BRIPAIIMBAHKS. YBEIMUCHNE YPOXKAHHOCTH KapTo(ess paHHETo
3aBHCHT OT BBIHOCIIMBOCTH M HETPEOOBATEIBHOCTH COPTA K IIOUYBEHHBIM M KIIMMaTHYECKIM YCIIOBHSIM PETHOHA.
Uccnenoanns nposommwmnchk B 2013-2014 rr. B oBomHOM ceBoobopote Ymanckoro HYC Ha uepHO3eMe
OTIO/I30JICHHOM TSDKETIOCYIIIMHACTOM. ONBIT 3aKJIaIbIBAJICS B YETHIPEX MTOBTOPEHHSX, BAPHAHTHI pa3MeIlaINCh
METOZOM PEHAOMH30BAaHHBIX OJOKOB. VICXOMHBIM MaTrepualioM JUIsl HCCIEJOBAaHUN CIYKHJI COPT KapToQes
pannecnienoro Jlarona u iBa Buna abcopOeHToB (hrpMbl MakcMMapyH — rpaHysia v TabJIeTKa B YCJIOBUSIX OPOLLIECHHUS
u 0e3 opoiuenus. B onbite mpoBoauiy heHonornyeckue HabMoneHns1, GHOMETPHYECKUE H3MEPEHNS] pAaCTEHUIT B
JIMHAMUKE U yUeT yporKasi 110 OOIIENPUHSITEIM METOANKAaM B YKpanHe. YCTaHOBIIEHO, 9TO B JlecocTenu YKpauHbI
Ha YepHO3eMe OIIO/I30JIEHHOM TSDKEJIOCYIIIMHUCTOM BBICOKYIO YPOXKaHOCTh KapTo(desisi paHHEero MojyueHo Mpu
MCII0JIb30BaHKH TPpaHyIt GprpMbl MakCUMapHH, YTO MO3BOJIMIIO [TOITYYHUTh JONOJHUTEIHLHO BRICOKOKAYE€CTBEHHOTO
kaprotens pansero 6,2-12,7 t/ra.

KuroueBnbie croBa: Solanum tuberosum; Kaprogens; Copt; A6copbent; I'panymna; Tabmetka; YposkaitHOCTb.

BBEJIEHUE

Kaprogens BeIpallMBaroT MOYTH BO BCEX CTPaHAX MUPA, PACIION0KEHHBIX B PA3JIMIHBIX TIOYBEHHO-
KJIMMaTHYeCcKrX 30Hax. OJHUM K3 HauOoyee BaXKHBIX (PaKTOPOB JIMMHTHPYIOIIUX MPOIYKTUBHOCTh
Kaprodens, ABISIETCS KOIMYeCTBO 0cankoB. OJHAKO PENIMTh 3Ty MPOOJIeMy MOXKHO TOJBKO TPH
OpraHM3aIiK OPOIIEHNS WITH iprMeHeHnn abcopoerTos (locmomapenko, I'M. 2005, SIpomryk, 1.2. 2012).

BorbIioe 3HaueHwe 1s BO3EIbIBAaHUS KapTOo(dels IMeeT He TONIHKO KOJIMYECTBO, HO M PacIipeielicHHIe
BJIary B TUEHUE BEreTAIIMOHHOTO Tieproa. [ Ipu oporieHn MOKHO 00€CTIeUHTh PACTEHHS BOJION B Hanbolee
BaXKHBIE JUIsl HUX (Da3bl, MOATOMY NIPH COBPEMEHHOM YPOBHE arpOTEXHUKU OPOILICHHE UMEET OOJbIIoe
3HAYCHHUE U MaTbHEHIIel MHTeHCH(DHUKAITI CEeThCKOXO3sMCTBEHHOTO MPON3BOACTBa. Jl0 HemaBHETO
BpPEMEHHU OCHOBHBIM (haKTOPOM TOBBIMIEHHS YPOKaHHOCTH KapTodels ObUTH yIoOpeHwsl, HOBBIE COpTa,
BBICOKOKaYEeCTBEHHBIH MMOCEBHOM MarepHal, cpeictBa OOphOBl ¢ BPEIUTENSIMHA W OOJIC3HSIMHU U
arpoTeXHUIECKUE PHEMBL. B Toxke BpeMst cTasio 04eBHIIHBIM, YTO MOJTyYeHHIE rapaHTHPOBAHHBIX BRICOKUX
ypoXkacB HEBO3MOKHO 0e3 HaIIexallero BoaqHoro pexknma (3uruenko, A.J. 2001).

Ha coBpeMenHOM 3Tame 3eMileAeNins W3ydeH W ampoOUpoBaH Hedbld psax dPHEeKTUBHBIX
arpornpreMoB, HAITPaBJICHHBIX Ha YBEINYEHHE 3aI1aCOB ITPOIyKTHBHOMW BJIard B OYBE U PAIIHOHAITEHOE
WX WCIOJBb30BaHKe, OJJHOBPEMEHHO MOUCK HOBBIX U Ooliee 3 HeKTHBHBIX MpoaoinkaeTrcs. B merom
psizie 3apyOeKHBIX cTpaH aOCOPOSHTHI B TEXHOIOTUAX BBIPAIIUBAHUS 3€PHOBBIX, OBOIIHBIX KYIBTYD,
kapTodens U B CaJ0OBOJCTBE HCIIOJIB3YIOTCS JTUTENbHOE BpeMs, B YKpanHe Ooljiee MUPOKO U
[eJIEHATPABICHHO TOJILKO B TIOCIIETHHUE TOJIBL.
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Pemuts HpO6HCMy ILC(I)I/IHI/ITa BJIar B IOYBE MOKHO 3a CHCT KaIICJIbHOI'O OPOIICHUA U BHCCCHUA
a0copOEHTOB JIOKAJILHO MPEATIOCAI0YHO B TIOUBY, KOTOPBIE BCE OOIIBINE CTAHOBITCS HEOTHEMIEMBIMU
3JIEMEHTAMU MHTECHCHUBHBIX TEXHOJIOTHM BhIpalllMBaHUA CCIbCKOXO3AMCTBEHHBIX KYJIBTYP. B
kaproeneBoacTBe YKpauHbl 3)(PEKTHBHOCTE a0COPOCHTOB M3y4eHa HEIOCTATOYHO.

MATEPUAJI U METO/bI

OmBIT MPOBOAMIIM B OBOILIHOM CEBOOOOPOTE YMAaHCKOTO HALIMOHAILHOTO YHUBEPCUTETA CaI0BOACTBA
B 2013-2014 rr. Ha YepHO3EME OMOA30JICHHOM TSLKEJIOCYIIMHUACTOM. B MccnenoBaHusAX HCHONb30BAIN
COPT KapToders paHHECIIeNIOr0, BHECEHHOTO B [ OCyIapCTBEHHBIN peecTp COPTOB pacTeHUH, pa3perIeHHbIX
JUTSL BRIPAIIMBAHMS HA TEPPUTOPUH YKpauHbl, JlaToHa 1 1Ba Buia abcopOeHToB prpMbl MakcuMapyH —
rpaHy/ia U TablleTka B YCJIOBMSIX OpolIeHHs U Oe3 oporieHus. B ombite mpoBoaumy ¢eHonoruueckue u
OnomeTpryecKue HaOIONeH s, 2 IMEHHO: (PMKCUPOBAJIH JaTy BHIC2)KUBAHHS KITyOHEH, peKOMEHI0BaHYIO
quist Jlecoctenu YkpauHbl, MOSIBJICHHE MIEPBBIX K MACCOBBIX BCXOI0B, HAYAIIO POCTa OOEroB, 00pa3oBaHie
KycTa 1 cOopa ypoxkasi; ONpeIesuld B IMHAMUKE TUIONIAAb JIMCTOBOW MIIACTUHKU U OOILYIO TUIOMIAIb
JIMCTOBOM IIOBEPXHOCTH O METOMKAM, OOLIEIPUHATHIM B YKpauHe; ONpeeNsiii Maccy KITyOHEeH BECOBBIM
METOJIOM, ITPOBOAMIIM YUET yporKasi M OLeHHBAIHM KauecTBo mpoxykimu o ACTY 1SO 2165-2002.

PE3VYJIBTATBI 1 OBCY/XKJAEHUSA

B pesynbrare npoBeIeHHBIX HCCIIEIOBAHHI C cCOPTOM KapToders paHHecnenoro Jlarona u pa3inmd-
HBIMH (popmMaMu aOCOPOEHTOB OBUIO YCTAaHOBIJIEHO, YTO HA YEpPHO3EME OIo/30JIeHHOM B [IpaBo-
OepexxHoli Jlecocrenu YKpauHBI pacTeHHs B T€UCHHE BET€TallU OTIINYAINCH POCTOM M Pa3BHTHEM,
a TIPOXOKAEHHE PACTCHUSIMU OTACIBHBIX (DEHOJIOTNYeCKUX (ha3 3aBHCEN OT HATMYUS HIIH OTCYTCTBUS
OPOILECHUS U Pa3INIHBIX (OpM BHECeHHs abcopOeHToB. Bee henonmornueckne ¢aspl pocta v pa3BUTHS
pacTeHU HAUMHAINCH C PAa3HHLEH 0 7 CYyTOK. BBISBICHO, YTO paHbIe APYTHX BapHAHTOB OIBITA
HOSIBJICHUE BCXO/I0B HAOIOATIOCh Y PACTEHUH B KOHTPOJIE, KOTOPBIE BBIPAIIUBAIICEH O€3 OPOILCHHUS U
BHECEHHs aOCOpPOSHTOB, YTO NMPOMCXOAWIO Ha 18 CyTKH. YBenmMuYeHHe MPOJOIKUTEIBHOCTH (a3bl
HaOJIFOAI0Ch TP YCIIOBUHM PUMEHEHHSI KareIbHOro opomieHus — 23-24 cyrok (tadm. 1).

Buonornyeckre 0cOOEHHOCTH cOpTa M KIIMMAaTHYECKHE YCIOBHS 3HAYMTEITLHO MOBIIMSIIA Ha OO
POCT M pa3BUTHE pacTEHUIT 1 Ha IPOIOJDKUTENBHOCTH (ha3 OyTOHH3AINH 1 [IBETEHUS], KOTOPAs Y PAaCTEHHI
KapTodes 3aHIMaeT HE3HAYUTEIBHBIN CPOK N0 CPaBHEHUIO ¢ Ipyrumu pa3amu. Tak, BapuaHThI 6e3

Ta6muua 1. IIpodordicumenshocme enonocuueckux (az pocma u pazeumus pacmeHuil
Kapmogens panHecneno2o 6 3asUCUMOCHU Om OPOULeHUs. U GOpMbl NPUMEHECHUS
abcopbenma (cpeonee 3a 2013-2014 22.), cym.

Otrmupanne A
Bexoanl - IBerenne GOTBEI § o
= 2 g
2 2f¢z
®opma 2 E €S
(axropB) | = | g | 5| ¢ : 2 : | EEE
g = z = = z = sz
] =) €2 ] =) ] =) g %
= = = = = = S«
=
Bbe3 opomenust (paxrop A)
Be3 Baecenust (K)* 15 18 25 4 8 31 39 90
Tabaerka 19 24 28 5 10 27 33 95
I'panyna 17 22 24 6 9 34 41 96
KanejbHoe opouieHue
bes BHeceHus 18 24 26 6 9 34 40 99
TaOneTka 20 24 28 6 10 31 39 101
I'panyna 19 23 28 8 11 34 44 106

[pumeuanue: *(K) -koHTpOIH
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OpOILIEHHS POIIIK COOTBETCTBYIOIILYIO (ha3y B Hauase epBOi JeKaabl HIOHS, 8 pACTEHUSI, ISl KOTOPBIX
UCIIOJIb30BAJIM KarlelIbHOE OPOIICHUE — B CEPEAMHE IEPBOH JieKa bl uioHs. Y, B KOHEUHOM HTOTE, 32
TOJIBl MCCIIeIOBaHMI JaHHAas (a3a y kKapToderst mpoaopKanacsk B TedeHue 8-11cyTok u cyniecTBeHHON
pa3HHIBI MEXy BApUaHTAMH HE YCTAHOBJICHO.

IMocnenyromas aza oT LUBETEHHUsI A0 OTMHUPAaHUsT OOTBBI, BO BpeMsi KOTOPOH MPOUCXOAUT POCT U
(hopMHpOBaHKE HOBBIX KITyOHEH, y pacTeHuit kapTodets Obuia Oosiee ITUTeNTbHOM U cocTaBuia 33-44 CyToK.

Huskumu mokaszarensiMu oTMedanuch pacterus koHTpoist — 90 cyrok. [Ipumenenue tabneTku
MIO3BOJIMJIO MTPOJIOJKUTH BETETALIMOHHBIN MIEPHOJ] HA 5 CYTOK, a TpaHyll — Ha 6 CyTOK.

[Tpu opoeHHH TPOJOIKUTEIHLHOCTD BETETALIMOHHOTO TIEPHOia 0OTMeuanach B peaeiax 99-106
CyTOK M 3aBucela OT ()OpMbI BHECEHHOTO abcopOcHTa. BHeceHne TaONeTKH MPH BhICAXKUBAHUU
KITyOHEH KapToges B IyHKY CHOCOOCTBOBAIIO MPOAOIDKEHHIO BETETALIMOHHOTO TIEPUO/A, ITO0 CPABHEHUIO
¢ KoHTposeM, Ha 11 cyTok, a rpanyn — Ha 16 cyTok.

Wrak, caMblii ATMHHBIA BEreTAllMOHHBIA MEpro]] HaOMIoqancs Npyu BHECCHUU TPaHyll, TAe Npu
KalleJIbHOM OpOILEHUM JaHHBIH MoKa3atreiab coctaBui 106 cyrok, a 6e3 opomeHus - 96 cyrok.
Kaprodens, kak u kaxaoe pacTeHue, TpeOyeT ONTUMalbHBIX YCIOBUHN JKU3HEACSATEIHLHOCTH.
Perynsipabie 1 cBOEBpEeMEHHBIE [TOJIMBEI, KAY€CTBEHHBIE arpONpUEMBI HECMOTPS Ha TSKEIbIE YCIIOBUS
BETETalMOHHOTO IEPHO/1A, TO3BOJIMIIM PACTEHUSIM CHOPMHUPOBATH JJOCTATOUHYIO BETETATUBHYIO MACCY.
C nenblo onpeeeHus BIUSHUS YCIOBHIA BRIPAIIMBaHMS Ha POCT U Pa3BUTHE PACTEHUH KapTodes B
3aBUCUMOCTH OT YCJIOBHUH OPOIICHUS U (POPMBI BHECEHHOT'O a0COPOEHTA, TPOBEACHBI OMOMETPHUCCKHUEC
HaOJIoIeHs], TIO KOTOPBIM BBISIBJIEHA ONpe/ieiieHHast 3aKOHOMEPHOCTb.

YcTaHOBIIEHO, YTO B CPETHEM 3a TOIbI UCCIIEAOBAaHUHN B (haze MacCOBBIX BCXOJOB BBIIIEC ObUIH
PacTCHHS B YCJIOBHUSAX KalelbHOTO OPOIICHHUS, BRICOTA KOTOPBIX COCTOsUIA B mpeaenax 6,1-7,2 cm u
npeobianaina HaJ KoHTposieM Ha 1,2 cM. Hubke BBICOTON OTIIMYaIIMCh pacTeHMs 0€3 UCIOb30BaHUS
opoienus - 4,9-5,8 cm (Tadu. 2).

B mepuopn nBereHus, Korga pacTeHus KapTodess 3aBeplIMid WHTCHCHBHBIA POCT M Hadasld
00pa3oBBIBaTh KIyOHH, IO BEICOTE PACTEHHUI OTIIMYATUCH BAPUAHTHI C BHECEHUEM TPaHyI, I7e TaHHBINA
TIOKa3aresb Haxoauics B penenax 63,1-71,7cM B 3aBHCHMOCTH OT HAIW4MsE oporeHus. [[poMexyTounsie
MOKAa3aTelIi OTMEUCHBI B BAPHAHTAX C MpUMeHEeHneM TabneTku — 58,3-67,4 cM. Pacrenus kaproders,
KOTOPBIC BHIPAIMBAINCH O€3 BHECEHUSI a0COPOCHTOB, MMeNH BhICOTy 52,2-60,7 cMm.

Urak, B ycnoBusx Jlecoctenu YkpauHbl Bbillie ObUTM PACTEHUS, IO KOTOPBIC MPEIIOCAT0YHO
BHOCHJIU abcopOupytoriue rpanyias — 63,1-71,7 cM 1 koTopbie TipeBbIiaiu KOHTpob Ha 10,9-19,5¢m.

Tadnuua 2. /Junamuxa HApacmanusi blCOMvl PACMEHUL KApMoges PAHHECNen020 6
3asucumocmu om a6copoenma U HAIUYUs KAneibHO20 OPOULeHUs.
(cpeonee za 2013-2014 22.), cm

Ilos1HBIE BCXOABI YcujieHHbIH pocT [{BeTeHnune
Ipenapar . 8 g . S g - 5 s
(baxrop B) o | s | 88| & | S |8 5| 5| E2
o o s o o S o o S
N N 8 g N N 8 g N N 6 g{
Be3 opomenns (pakrop A)
Be3 Buecenns (K)* 46 | 51 4,9 16,3 | 18,6 | 17,5 | 48,2 56,2 52,2
Taouerka 51 5,7 54 18,1 | 20,6 | 19,4 54,2 62,3 58,3
I'panyJa 54 | 6,1 5,8 193 |1 219 | 20,6 | 59,8 | 66,4 63,1
KaneabHoe opomeHue
be3 BHecenus 5,8 6,4 6,1 204 | 23,2 | 21,8 57,5 63,9 60,7
TabJieTka 64 | 7,1 6,8 226 | 258 242 | 638 | 70,9 67,4
I'panyaa 6,8 7,6 7,2 24,1 | 27,4 | 25,8 67,9 75,4 71,7
HCPqys ghakmop A 0,4 0,8 0,6 0,8 1,1 1,4
gaxmop B 05 | 1,0 - 0,8 0,9 - 1,3 1,7 -
eé3aumooeiicmeue AB 0,8 15 1,1 1,3 1,9 2,4

[Mpumeuanue: *(K) -koHTpOITH
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AHaJH3 OJYYCHHBIX JAHHBIX TI0KA3aJl, YTO B 3aBUCUMOCTH OT ()OPMbI BHECEHHOT'0 a0COpOCHTA U
HAJIMYUS KaleJIbHOTO OPOIICHUS M3MEHsIach 00Inas Iwiomans JuctbeB. Tak, B 2013 r. miomanb
JIMCTHEB JI0CTUTaNa ypoBHs oT 26,8 Thic. M?/ra B KoHTpOIte 10 39,6 Thic. M%/ra y pacTeHUH, KOTOpbIE
BBIPAIIMBAJIM C BHECEHHEM IPaHyJl IPH OPOLLICHUH. MEeHBILINIA TMCTOBOH armapar 00pa3oBajy pacTeHUs,
KOTOpBIE BhIPAIMBAIN O€3 OPOIIEHHs U UCIIOIB30BaU TabneTku U rpanyisl 31,3-34,2 Teic. M?/ra, a
pasHHuIa K KOHTpoJro coctaBuna 4,5-7,4 teic. M?/ra cooTBeTCTBEHHO (Tabi. 4).

Taémuua 4. Ilnowaowv aucmves xapmoghens pannecnenozo copma Jlamouna 6 ¢ase ygemenus
8 sasucumocmu om gopmul abcopbenma, muic. m*lea

Cepennss 3a K
Mpenapar (paxrop B) 2013 r. 2014 . 183 ro1a KOHTDOJTIO
Be3 opomienus (akrop A
Be3 Buecenns (K)* 26,8 32,9 29,8 0
Tabaerka 31,3 37,8 34,5 +4,7
I'panyaa 34,2 40,2 37,2 +7,4
KaneabHoe opoineHune
be3 BHeceHUd 31,6 38,8 35,2 +5,4
Tab6aerka 36,8 447 40,7 +10,9
I'panyia 39,6 47,3 43,4 +13,6
HCP o5 ghaxkmop A 0,6 0,7
¢axmop B 0,7 0,9 -
eé3aumooeiicmeue AB 1,0 1,2

[Mpumeyanue: *(K) — kKoHTpOITH

B cpenneM 3a rosibl HcciieioBaHUN OOJNBIIAS TUIOIIAAb JUCTHEB B IIEPHOJ [[BETEHUS OTMEUECHA y
pacTeHuH, U1 KOTOPBIX MPEANOCa 04HO B IyHKY BHOCHIIH a0COpOHPYIOILHE TPaHyiIbl, U B 3aBUCUMOCTH
OT HAJIMYHsI OPOIICHUS, JaHHBIN MMOKa3aTelb HaXOAWICs B npeaenax 37,2 u 43,4 Teic.M2/ra, 4TO B
CPaBHCHUHU C KOHTPOJIEM MO3BOJIMIIO TOJYYHTh CYIICCTBEHHYIO TpubaBky 7,4 u 13,6 Thic.M2/ra
COOTBETCTBEHHO. B BapmaHTax ¢ BHECEHHEM TaOJIETKH IUIOLIAb JIMCTHEB HAXOAWIACh Ha YPOBHE
34,5-40,7 teIc.M?/Ta.

CreOneobpa3yrolas CriocOOHOCTb PacTeHUH KapTodens pu OAMHAKOBOM KOJHMYECTBE PACTCHUI
Ha 1 rexrape 40,8 Thic.1mT/ra KITyOHEH ¥ OMMHAKOBOM CpeIHEH Macce CEMEHHBIX KITyOHEH 3aBHCHUT
HpeXIe BCETro 0T 0COOCHHOCTEH cOpTa M TEIIOBOrO PeXXKUMa IOYBBI B IIEpHo mpopacTtanust. Hecmotps
Ha TO, YTO AaHHbIE PU3HAKHU HE SIBJISIOTCS 3JIEMEHTaMH IIPOU3BOIUTEIBHOCTH, OHU MOTYT OKa3bIBATh
3HAUYUTEIIbHOE BIMSHUE Ha 3TOT MoKa3zarens. CtebnecToil kKapTodens COCTOUT U3 KOIUYEeCTBA KyCTOB
U cTebnel B KaXKIOM U3 HUX.

B uccnenoBaHusxX BBIABICHO BIMSHHE BHECEHHBIX (OpM mpenaparoB Gupmbl MakcuMapuH Ha
POCT ¥ pa3BUTHE PacTeHU KapTodesi, B YaCTHOCTH, Ha 00pa3oBaHue OOJIBILIETO KOIUYeCTBa CTe0IeH
B PACTCHMU U Ha €IUHMILY TUIOIA/IH.

AOGCOpOeHT crtocoOeH yepKHUBaTh B [IOYBE BJIATy U pPACTBOPEHHbIE B HEMl MUTATEIbHbIEC BEIIECTBA
¥ 32 CUET YMEHBILECHHUS UX BBIMBIBAHUS M TPOJIOHTHPOBAHHOTIO IEHCTBHUS B [I0YBE IPAHYIIbI CIIOCOOHBI
MOIVIOIIATh U YACP)KUBAaTh OOJIBLIOE KOJTMYECTBO BoAbI. B rmouBe co3maercs JONOIHUTENBHBIHN 3amnac
BJIaTd, OH 3aIIUINAET KOPHEBYIO CHCTEMY PAaCTEHHUS OT NEPECHIXaHHUA M NEpeyBIaXHEHUA. A Y
kapTogens cnocoOCTByeT HApaCTaHUIO OOJBLIETO KOJMYECTBa CTeONel U UX BETBUCTOCTH, KOTOPBIE
00pazyroT OoJblliee KOMUYECTBO BETETAaTHBHOM Macchl. Pe3yiabTaThl MCCIIEAOBAHUS MTOKA3aIH, YTO
CYILLECTBEHHO OOJIbIIIEE KOIMUYECTBO TOOET0OB HAa OMHOM PACTEHUH Y Ha €AMHULIE IO UIMET COPT
JlatoHa mpu JIOKaJbHOM HIPEANIOCaJOYHOM BHECEHHH abcopOeHTa B (opme TabJIETKU U TpaHyll U
NPUMEHEHUH KaleJIbHOTo oporenus — 6,4-6,8 mt./pacr.

B nienom uccnenoBaHus MoKasajiy, 9TO B KOHTPOJIE TIOJIy4EHO HAaUMEHBIIIEe KOJTMUECTBO cTedIeh
B KycTe KapTodens - 5,4 mt./pact. Boicokuii ypoBeHb JAHHOTO MOKA3aTelNsi OTMEUYEHO B BapHAHTAaX C
BHECEHHEM rpaHyi v TabeTok 6e3 oporeHus — 6,2 u 5,8 mT./pact. COOTBETCTBEHHO U C IPUMEHEHHEM
KarejxbHOro opoineHus - 6,8 u 6,4 mr./pact. COOTBETCTBEHHO.
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Taoauua 5. Koruuecmeo cmebneil y kapmogens copma Jlamona 6 3agucumocmu om @opmol
npenapama u opowienus, wm./pacm.

Ipenapat (pakrop B) | 2013r. | 2014r. | Cpenmee 3a aBa roaa + K KOHTPOJII0
Be3 opourenust (paxrop A)

Be3 Buecenns (K)* 4,8 59 54 0

TaoJuerka 52 6.4 58 +0,4

I'panyaa 55 6,8 6,2 +0,8

3pornieHHs

Be3 BHeceHHsS 54 6,5 6,0 +0,6

TaobJuerka 59 6,9 6,4 +1,0

I'panyaa 6,2 7,4 6,8 +1,4

HIP 5 pakmop A 0,8 0,7

gaxmop B 0,9 0,8 -

s3aumooeiicmeue AB 1,3 1,2

[Mpumeuanue: *(K) — KOHTPOIH

Hccnenys xommuectBo crebieii Ha 1 ra (Tabm. 6) ciaeayeT OTMETHTh, YTO B TOABI HCCIICIOBAaHUI
HaOonanack 3aKOHOMEPHOCTh, BBISIBJICHHAS B MCCIENOBATENBCKUX PACTEHUSAX B COOTBETCTBUU C
KOJIMYEeCTBOM CTeOJeil Ha KyCT. A MO roaM MCCIEeAOBaHUN MEHBLINHA JaHHBIA MOKa3aTedb OTMEUYEH
y KOHTPOJBHOTO BapuaHTa - 216,7 Teic. mT. OTMEUEHO, YTO PACTCHUSI XOPOILIO pearupoBaid Ha
npeanocagouHoe BHeceHue abcopOentoB. TakuM oOpa3oM, JaHHBIE CBUAETEIBCTBYIOT, UTO IPHU
BHECCHHU I'paHy’l, HE3aBUCUMO OT HAJTMYHS OPOILIEHHS, pa3HHULIA K KOHTPOIIO ObljIa CYIIeCTBEHHOH 1
cocraBmia 34,2 Teic. wt./ra. 6e3 opomenus u 60,7 ThIC.IIT./Ta B yCIOBUSX KAaNEIBHOTO OPOILICHUS.
AObcopOupyromue CBOMCTBAa TaOJNIETKH TOXKE MPOSBUIM CeOsl TOCTATOYHO XOPOIIO, 0COOEHHO MPHU
HalM4Yuy opomenus - 261,1 Teic. mt./ra, 4To MpeBBIIACT KOHTPOIb Ha 44,4 ThIC. WIT./Ta.

Tabmuna 6. Koruuecmeo cmebneii kapmodghens 6 3asucumocmu
om Oeticmausi abcopbenmos, moic. wim.lea

®opma npenapara (paxrop B) 2013 . 2014 r. C;:amrl(e);;a Km{il:como
Be3 opouenus (paxrop A

be3 Bruecenns (K)* 195,8 240,7 216,7 0

TabneTka 212,1 261,1 236,6 +19,9

I'panyna 2244 277,4 250,9 +34,2

KanejibHoe opolieHne

be3 BHeceHHs 220,3 265,2 242,8 +26,0

TabneTka 240,7 281,5 261,1 +44.4

I'panyna 2529 301,9 2774 +60,7

HIP o5 paxmop A 3,0 3,5

¢axmop B 3,7 4.2

63aeM00isAB 52 6,0

[Mpumeuanue: *(K) — KOHTPOIb

OnHako, KOJTUYECTBO CTEOJICH HA OMHOM TEKTape y copTa KapTodesi, KOTOPBIA HCCIea0BaICH,
0Ka3aJloch HE BCErJa JOCTaTOYHBIM, MOCKOJIBKY B COOTBETCTBHH C peKOMEHIANMsIMH MHCTHTYTA
kaprodeneBoacTBa HAAH YkpauHs! 1715t paHHUX U CpeTHEPAaHHUX COPTOB ONTHMAIILHBIH cTeOnecTon
nowker coctaBiath 250 Teic.mit./ra mis [onecks, a s Jlecoctenu pekoMeHIanuii He HaiIeHO,
MIOATOMY MPOBEACHHBIE UCCIICOBAHUS aKTyaIbHBI.

BaskHoe 3HaueHwHe [T OTYYeHSI paHHEro ypoxkast kKaproderst umeeT popma abcopOeHTa i OpoIIeHHE.
BripamuBanue kaprodens Ha GoHE MPUMEHEHUs pa3n4HbIX (GopM abcopOeHTOB MakcuMapHH
CHOCOOCTBOBAJIO YBEIMUYECHHIO YporkaitHOCTH. Onpe/ieNieHre TaHHOTO IIOKa3aTes B OTbITE IT0Ka3ajo, 9To
B LIEJIOM 32 TOJIbI HCCIICIOBAHU YPOXKAHHOCTh HAXOMWIACh B nipesenax 28,7-41,4 t/ra (tabm. 7).

AHanu3 AaHHBIX TAOJUIlBI [TOKA3aj, YTO HEBBICOKAs yposkaHoCTh mosyueHa B 2013 roay Oe3
NpUMEHEeHHUs npenapara u 6e3 opomeHus - 26,8 1/ra. Pe3ynbrarsl McCIeI0BaHUS TOKA3alH, YTO
CYIIECTBEHHO OOJBIIMN ypoxai kapTodens Habmromancs y copra JlaToHa mpu JIOKadbHOM
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Tadmuua 7. Vpoocaiinocmes kapmogens panneco copma Jlamona 6 3agucumocmu om Gopmul
abcopbenma u opowenus, mlea

®dopma npenapara 2013 1. 20141, Cpennee 3a K
(pakrop B) JBa rojaa KOHTPOJII0
Be3 opomenusi (pakTop A
bes Brecenns (K)* 195,8 240,7 216,7 0
TabieTka 212,1 261,1 236,6 +19,9
['panyna 2244 2774 250,9 +34,2
KanesbHoe opouieHue
bes BHecenns 220,3 265,2 2428 +26,0
Tabnerka 240,7 281,5 261,1 +44 4
I'panyna 252,9 301,9 277,4 +60,7
HIP s paxmop A 3,0 3,5
¢axmop B 3,7 4,2 -
83aemo0isiAB 52 6,0

Ipumeuanue: *(K) — KOHTPOJIb

IPEANOCcaI0YHOM BHeceHUH abcopbenTa B opMe rpaHyn Oe3 mpuMeHeHus opomenus 31,4 T/ra.
I[TpuMeHeHye KarnenbHOro OpOoIIeH s O3BOJIIIO0 Tomy4uTh 31,6-39,4 1/ra (HCP, A=0,5, HCP B =
0,6, HCP, AB=0,8T1 / ra).

B 2014 r. ny4ine IOroaHbIe YCIOBUS CIIOCOOCTBOBAIM YBEIMUYCHHUIO YPOXKaHHOCTH KapTodeJs.
Tak, HaMMEHBIINH yporkail KITyOHel monydeH B KoHTpoje 6e3 opormrenus - 30,6 1/ra. CylecTBeHHO
OOJIBIIYIO YPOXKAHHOCTH KapTo(hesss HMEeNN pacTeHHs TIPH JIOKATLHOM MPEIIOCaT0YHOM BHECCHUU
abcopbOenTa B (hopMe rpaHya Oe3 MpuMeHeHHs opolneHus 38,2 T/Ta U ¢ IpUMEHEHHEM KaIleIbHOTO
opomenus - 43,4 t/ra (HCP, A = 0,9, HCP B = 1,1, HCP, AB = 1,5 1/ra).

AHanM3upys MoaydeHHbIE JJAHHBIE 32 TObI UCCIISIOBAHUM CIIETyeT OTMETHTb, YTO BRICOKHI YPOBEHb
YPOXKAHHOCTH OTMEYEH y copTa JlaroHa, KOTOPBIH BBIPAIMBAIN B YCIOBHUSIX KAalleJIbHOTO OPOIICHUS C
IPEIOCaI0YHBIM BHECEHHEM abcopOenTa B (hopme rpanyi — 41,4 1/ra v 110 CpaBHEHHIO C KOHTPOJIEM,
YPOXKaHHOCTH KOTOPOTO cocTaBuia 28,7 T/ra, monydeHa cyiiecTBeHHas nprbaska 12,7 t/ra wnu 44,3 %.
MeHbIINM MoKa3aTeIeM YPOKaAHHOCTH OTIIMYHIICS BAPUAHT C IPUMEHEHUEM TaOJISTKH Ha OPOIIICHUN —
37,0 T/ ra 1, omHAKO OH TOXE CYIIIECTBEHHO MPEBbIIIan KOHTpoIs Ha 9,0 T/ra umm 28,9 %.

Jis netanbHOM XapaKTEpPUCTUKH COPTOB KapTOQess paHHECIEIOro BaKHOE 3HAYCHHE UMEET
H3yYCHHE KAYeCTBCHHBIX MOKaszateneil kiayOHe# (Tabn. 8). OcoOeHHO BaXKHBIM MOKA3aTeleM s
kapTodens ABISETCS CoJiepKaHUe KpaxMmaia B KIyOHsX. McciemoBaHus BBISIBUIIM, YTO BBICOKHM
CoJIeprKaHHEM KpaxMalia OTIIMYHIIMCH BapUAHTHI Oe3 MPUMEHEHHSI KalleIbHOTO OPOIIICHHS, COJIEPIKAIIINX
kpaxman 14,9-15,4 %, Torna kak pacTeHusl, BbIpAIlleHHBIE B YCIIOBUSX KaIlleIbHOTO OPOLICHUS] UMENTU
coJep)kaHue Kpaxmana B KIyOHsX Ha ypoBHe 14,2-14,8 %.

KonmeHTpanus caxapoB B KapTodelie He SBISETCS BAXKHBIM [TOKa3aTeIeM U B Pa3HBIX BapHAHTaX
OTIBITa HAXOWJIaCh Ha oquHaKoBoM Ha ypoBHe 0,71-0,75 % u He mMena CyIeCTBEHHOTO Pa3IndHsl.

Ta6mmua 8. Codepocanue kpaxmana, caxapos, eumamuna C u HUMPAMO8 8 KIyOHIX
kapmodghensi pannezo 6 zagucumocmu om abcopbenma (Cpeonee 3a 2013-2014 22.)

®opma npenapara 2013 T. 2014 1. Cpennee 3a ) N
(paxrop B) JABa roaa KOHTPOJIIO
be3 opomenns: (hpakrop A
be3 Buecenns (K)* 195,8 240,7 216,7 0
Tabnerka 2121 261,1 236,6 +19,9
I'panyna 2244 2774 250,9 +34,2
KanenbHoe opouieHue
be3 BHecenns 220,3 265,2 242.8 +26,0
Taberka 240,7 281,5 261,1 +44.,4
['panyia 252,9 301,9 277,4 +60,7
HIP o5 paxmop A 3,0 3,5
¢axmop B 3,7 4,2 -
63aem00isaAB 5,2 6,0

[Mpumeuanue: *(K) — KOHTPOIb
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CozeprkaHue HUTPATOB B KIIyOHsX KapTodess Haxoamioch Ha ypoBHe 90-97 Mr/Kr chIpoii Macchl
U CYILECTBEHHOH pa3HHIIBI MEXIy BapHaHTAMH OIBITa HE OTMEUYECHO. B yCIOBHSIX mpenenbHo J0-
nyctumoii konueHtpauuu ([1JIK) Hutparos B kiryOHsix kaprodens Ha ypoBHe 250 MI/Kr, TPOAYKIHS B
OTIbITE OBLITA SKOIOTHYECKH O€30MaCHOM ¥ PUTOAHOM AJIsl HOTpeOIeHuS.

BbIBO/IbI

ITpoBeneHHbIE NCCTENOBAHMS IOKA3alH, YTO B yclIoBUsAX JlecocTenn YkpanHsl Hanbonee ypoxKaii-
HBIM TPOABHI ceOst copT Kaptodens JlatoHa ¢ nmpuMeHeHneM Tpanyn pupmel MakcuMapus, 4To
MO3BOJIMJIO TIOJTYYUTh JOMOIHUTEIFHO BBICOKOKaYe€CTBEHHOTO KapTodens panuero 6,2-12,7 1/ra.
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VJIK 635 (477.4)

NEPCNEKTUBbI NPOU3BOACTBA OBOLUHOM MPOAOYKLUMMU
N KAPTO®ENSA B YKPAUMHE

Enena YJIbAHHY, 30n KOBTYHIOK, I'anuna CJ10BO/JAHHK,
Cepeen IIIETHHA, Buxkmopusa KEI[KAJIO, Onvea HAKJIbOKA

Ymanckuii nayuonanvueiii ynueepcumem caoogoocmea, Yxpauna

Abstract. The paper is focused on the issues of the present-day state of the vegetable growing in Ukraine and
presents researches on the dynamics of changes that have occurred in the vegetable production of Ukraine, in
general, and in Cherkassy region, in particular. The main strategies for reforming the branch were highlighted and
the conditions were defined for increasing vegetable production, which would fully meet the needs of process-
ing industry, country’s population as well as the one living in the surrounding regions. Statistical and economic
methods and systemic-comparative analysis were used for analytical studies.

Key words: Vegetable growing; Outlook; \egetables; Production data; Ukraine.

Pedepar. B crarbe paccMOTpeHBI TPOOIEMBI COBPEMEHHOTO COCTOSIHHS OTPACITH OBOIIEBOACTBA YKPAWHEI,
HCCIICIOBaHa JMHAMUKA U3MCHEHUH B MIPOU3BOJICTBE OBOIIICH B YKpanHe U UepKacckoi 00acTH, HauepTaHbI
OCHOBHBIC ITyTH peOPMUPOBAHUS OTPACITH U OMPEICIICHBI YCIOBHUS Il MTOBBIIICHUS ITPONU3BOICTBA OBOITHOM
MIPOIYKITHH, KOTOpasi ObI MOTHOCTHIO 00ecTIeYrBaa MOTPEOHOCTH B Hell epepadaThiBaroIieii IpOMBIIIIICHHOCTH
Y HaCEeJIEHUS CTPaHbI U IPUJIETAIOIINX PETMOHOB. [IJ1sl MpOBeICHNUS aHATUTHYECKUX CCIIEI0BAaHUI HCIIOIB30BAHBI
CTaTUCTUKO-3KOHOMHUYECKHE METOBI M1 CHCTEMHO-CPAaBHUTENbHBIN aHAJIH3.

KuroueBsie ciioBa: OBomieBoacTBo; [lepcriektuBhl pazsutus; Oporn; O0beMbI MPOnu3BoACTBa; CTaTHCTH-
YECKUE JAHHBIC; YKPaUHa.

BBEJIEHUE

B coBpeMeHHBIX 5KOHOMHYECKHX YCIOBHSAX, B CBSI3H ¢ pe(hOPMUPOBAHUEM CEIILCKOXO3SICTBEHHOTO
MPOM3BOJICTBA, NPOBECHUEM IMPHUBATH3AINN 3€MENbHBIX HAJIENOB U Mepeaavyeld 3eMJId B apeH.y,
MPOM3BOJICTBO OBOIIHOW MPOMYKIUH B YKpaWHe, KOTOPOEe paHee KOHIEHTPHPOBAIOCH B KPYITHBIX
CTECIMATN3NPOBAHHBIX XO3SCTBaX, MEPEMECTHIIOCH B (PepMepCKUe U KPECThSIHCKUE X03scTBa. B TO
e BpeMs MOTPeOHOCTh B OBOINAX OCTANaCh U B CBSI3U C YBEIHMYECHUEM TOPOJICKOTO HACEIICHUS
MIPOM3BOJICTBO €T0 Tprobperto emre Gombiee 3HaueHue (Spmaxk, A. 2014).

Ha nanHOM 5Tame pa3BUTHS OBOIIEBOACTBA B YKpaWHe SIBISETCS 3aTPYAHUTENBHBIM cOOparh
TTOJTHYIO HH(OPMAIIHIO O IIPOM3BOJICTBE OBOIIIEH BO BCEX THUTAX X03sMCTB. [1o maHARIM MUHATPOTIONH-
THUKH JTOJISI HEOONBIIIMX YaCTHBIX XO3SHCTB B MPOU3BOJICTBE BAJIOBOW OBOIIIHOM MPOYKIIMK BO3pOCIa C
29,4% B 1990 roay no 89,8% 8 2014 roxy. B 1o e Bpems B 2014 1. umu nipousseaero 97 % oOrero
yporkas kaptodes, 89,8 % osorueit u 85% maomosromuoii mpomykimu (Cadmyk. I1.T. 2004; FOpuniuH,
B.B. 2008).

MATEPHUAJ 1 METOJbI

OCHOBHOH IENBIO HAIIINX MCCIIE0BAHIN OBIJIO OTIpe ieIeHIe TMHAMUKHA N3MEHEHUH TTPON3BO/ICTBA
oBorrelt B Ykpante u Uepkacckoit 06:1acTr, KOTOpas 3aHUMAET OHO U3 BEIYITUX MECT B 00€CIICUCHIH
HAaCEJIEHUs OBOILLIAMM.

B mpouecce uccnenoBaHuil UCIONb30BaHbl CTATUCTUYECKO-3KOHOMUYECKUM U CHCTEMHO-CPaB-
HUTENbHBIA aHaM3. Marepuaisl Ob11H coOpaHbl o cTarucTHueckuM JanHbiM MuHAIIK Ykpanss.
st mporao3a mpoM3BOJCTBA OBOIIHOM MPOIYKIIMHM HCIOJIB30BAaHO MaTepHalbl, pa3pabOTaHHbBIE
ITpoektom arpapuoro mapkerunra (ITAM) B corpynauyectse ¢ “AIIK-Mupopm”.

PE3VYJIBTATBI 1 OBCYXKAEHUS

Awnanu3 cratuctuueckux aaHHbix (Cratuctudeckuii cnpaBounnk 2013) mokasan, 4ro B Ykpaute
TI0/1 OBOIITHBIMU KyNbTypaMu 1 kaprodenem B 2013 romy moceBHsle miomaau coctapisuim 2003 Teic.
ra, U3 HAX OBOIIM 3aHuManu Juiib 468 Teic. ra. [To nporro3y Ha 2020 1. mOCeBHbIE TUIOIIATN O]
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OCHOBHBIMH OBOIIIHBIMHU KYJIBTYpaMH HJIH KyJIbTypaMu
OBOIIHOTO Habopa, TAKMMH KaK KamycTa, TOMAT,
orypell, CBEKJIa CTOJIOBas, JYK, MOPKOBb, KabayokK,
nepen u OakiaxaH, He OyIyT yBEJIMYCHbI, a BAJIOBBIN
cOop oBoeit Bozpactet A0 12 miH. T. 910 00yCI0B-
JeHo 0oJiee BBICOKOW JJOXOAHOCTBIO BBIPALIMBAHHS
OBOIIEH! 10 CPABHEHUIO C TIPOM3BOJICTBOM IIICHULIBI U

Pucynox 1. /lunamuxa JIpyrux 3epHOBBIX (puc. 1).
npoussoocmea ogowell 8 Ykpaune [To ouenkam MapkeTonoroB (epMepsl, KOTOpbIe
BBIPAIIMBAIOT OBOIIY B YKpauHe, mojryyatoT ot 15 10

75 THIC. TPH. YUCTOW MPUOBLIM C OIHOTO I'eKTapa, TOIJa KaK BhIPAI[MBAaHHE 3EPHOBBIX MPUHOCHUT

makcumyMm 1500-1700 rpH. yrcToit npubsLin ¢ 1 ra, a macnuusbix — He 6osiee 2500 rpH./ra. B To ke

BpeMsI POCT MOCEBHBIX IUIOIIAJICH MO/ OBOLIM COBCEM HE3HAUMTEJICH, a MOJ KalmyCTOW Jae

ymenblmics Ha 18 % (tadm. 1).

Taodauua 1. [lnowaos ocHosHbIX 060WHBIX KyAbMYP U Kapmogens 8 Ykpaune, movic. 2a

KyabTypa 2013 r. IIporno3 na 2020 r. 2020 k 2013,%
Kaprodeas 1585 1592 101
Kanycra 79 65 82
Tomar 104 115 110
Orypen 56 57 101
CBékJia crosioBast 39 39 100
JIyk pemyarsblii 54 76 142
MopKoBb 41 42 104
Kabauok 23 24 102
Mepen 16 16 105
Bakaaskan 6 7 114
Bcero (0e3 kaprodeJis) 418 442 106
Bcero (¢ kaprodenem) 2 003 2034 102

CrengyeT OTMETHTB, 4TO yBelndeHue mponsBozcTBa oBomeld B 2020 . Moo ObITh 1 Ooisee
3HaUUTENIbHBIM. HO 3TOT mpolecc caep KuBaroT CyLIeCTBYIOIINE LIEHbI Ha OBOLIHYIO IPOAYKIIHIO, a
TaKXXe OTCYTCTBHE HaJIA)KEHHBIX PHIHKOB COBITA, IIOCKOJIBKY HEKOTOPBIE OBOILY XPAHSITCS B CBEXEM
COCTOSIHUM B T€UCHUE HellesIn WK Jaxke MeHble. [1o nporHosy B 2020 r. yBenuueHue miomanen nog
OCHOBHBEIMH OBOIITHBIMH KYIBTypamMu B YkpanHe 1o cpaBHeHuto ¢ 2013 1. cocraBur 6 %.

ITpousBoacTBO OBoLIEH B YKparnHe MOCTEINEHHO IEPEeIBUTAETCS C CEBEPO-3a1iaia Ha FOro-BOCTOK,
4T0 00yCII0BIIEHO O0jIee OIaronpusTHBIMU KIMMAaTHU€CKUMH YCIOBHAMU AJIs pocTa 3)(HEeKTUBHOCTH
MPOM3BOACTBA M YBEIMUYECHHUE ACCOPTUMEHTa OBOILEH, a Tak)Ke YMEHBIICHHEM OCHOBHBIX PBIHKOB
cOBITa B CBATHU C HEONANIPUATHON MONUTHIECKOI 00cTaHOBKOW B YkpauHe. B 30He Crenu YkpanHsI
npoXxuBaeT okojo 44% HaceneHus crpansl, B Jlecocreny, ¢ kpynHeimmMu roporamu Kues u XaprkoB
— 35 % nacenenus, a B [lonecwe Tompko 21 %. [losTOMY IPOM3BOACTBO OBOIIHOHN MPOIYKIIUHU TIepe-
MeIaeTcs: OJMKe K KPyIHBIM TOpoJlaM U PerHoHaM ¢ MOIIHBIMU IiepepabaThIBAIOIIMMU IPeapHUs-
TUSIMH ¥ IMHAMHYHBIM Pa3BUTHEM U TOTPEOHOCTSIMHU IIOJOOBOIIHOTO PHIHKA YKPAUHBI.

OCHOBHOE yBEIMUYEHHUE IUIOLIAJeH MO OBOIIAMU OyAET MPOUCXOOUThH B CTEIHOM W JIECOCTEIMHON
arpoKJIMMaTHYEeCKHX 30HaX YKpauHsl (B cpeqHeM Ha 8 % B KaxKI0ii 30He), 4TO CBA3aHO ¢ Oosee Onaro-
NPUSTHBIMU KJIMMATHYECKIMH YCIIOBHSIMH TS [IPOM3BOJICTBA OBOLIHOM MPOIYKLIMK M POCTOM aCCOPTUMEHTA
OBOIIHBIX KyIbTyp. [Ipu 3TOM miomaaum noj oBomiamu Ha [lonecse ymeHbiarcst Ha 4 % (tatu. 2).

IIpu yBenu4yeHUH B LEJIOM IJIOIIAZEH 1Mo OBOIIHBIMU KynbsTypamu B 2020 romy 3a cueT yMeHb-
IIEHUS TOCEBOB MaJIOPEHTAOEIBHBIX KYIBTYP IPOTHO3UPYETCS HEKOTOPOE CHHKEHUE TPOU3BOCTBA
OBOIIIEH, KOTOPOE COCTABUT MPUMEPHO 0K0J10 4 % (Tabm. 3).

W3 naHHBIX TaONUIB! BUJHO, YTO CHIKEHHE POU3BOACTBA OBOLIEH OyIeT MPOUCXOAUTH B OCHOBHOM
3a cYeT yMEHbLICHHUS BaJIOBOIO IPOM3BOACTBA KAIYCThI M CTOJIOBOM cBekjbl. Kpome Toro, cpeaHsis
YPOXKaHOCTB JIyKa, CTOJIOBOM CBEKJIBI 1 MOPKOBH BPsIZ JIH OyAET TaKoW e BBICOKOH, Kak Obljia rox
Ha3aj, Korna KIMMaTH4ecKHe YCIOBHs ObLIM MOYTH MACANBHBIMU AJISl TOJyYEHUS! MaKCUMalbHON
ypoxaitHocTu 3THX KyabTyp. [loceBHble tuiomanu moyn kaprodeneM u oBomamu B 2016 romy mo



Eanena Yabsinuy, 305 Kosryniok, Maumna Ciodoasinuxk, Cepreii Llleruna, Bukropus Keuxaso, Oabsra Hakuboka, [epcnexrussi (73-77)

Stiinfa agricold, nr. 2 (2016)

Tabauna 2. [loxazamenu npouszso0cmea 080wHbIX Kyaibmyp 6 Ykpaune,
6 cpednem 3a 2009-2013 ce.

n Bauooii | Ypouxkaii- | [IpusBeneno Hopma IIpousBoacTBoO K
JIOLIANB, N
Kyabstypa cOop, ThIC.]| HOCTh, | Ha 1 ocoOb, | mOoTpedieHHs, [peKOMEHTOBAHHOI
THIC. T2
T. n/ra Kr Kr/4eu. Hopme, %

Osouut oTkprITore | 7, 8366 178 183 136 135
rpyHTa,
y T.4. Orypen 52 718 138 16 10 160
Kamycra 75 1702 227 37 29 128
MopkoBb 48 754 157 17 9 189
UTyk 62 992 160 22 9 244
CBeKJIa CTOJIOBasI 41 787 192 17 10 170
Tomart 83 1809 218 39 39 100
YecHoOk 20 162 81 4 2 200

pyrue 89 1442 162 31 28 111
Onouut sammmen- | 5 385 | 1284 8.4 10 84
HOT'O IPYHTA
Opomu oTkp. 473 8751 185 191,4 134,0 143
Baur. rpyura

cpasuenuto ¢ 2013 rogom coctassT okoiio 2 034 Teic. ra, uto Ha 2 %, unu 31 Thic. Ua O0JIbIIE, HO ITPH
3TOM 00I1Iee TPOU3BOJICTBO MPOAYKIIMH OCHOBHBIX OBOIIHBIX KYIBTYP U KapTO(elisi yMEHBIIUTCS Ha
506 TeIC. T, Min Ha 2 %.

Cpenu oGnacteit Ykpannbl Yepkacckasi 007acTh 3aHMMAeT BEIyIIEe MECTO B MPOU3BOJICTBE
OBOITHOW NPOXYKIIMU U 00ECIEUnBACT OBOIAMU HACEJICHUE HE TOJLKO CBOCH, HO M psla JPYrux
oOyacTell, 0 4eM CBHJICTCIILCTBYIOT JaHHBIC TAOJHUIIBI 3.

B ob6mem o0beMe npousBoacTBa Kaprodens 1 oBomeil B YkpanHe oBolHas npoayKuust B Yep-
Kacckoil obmactu coctapisieT B cpenHeM 4-7 %. B cTpykType MOCeBHBIX MIIOMAACH epMEpCKUX Xo-
3siicTB oot B 1996 r. 3anmmanu 1 % mnomianeit, a B 2013 . — 1,7 %. CornacHo nporuo3y Ha 2020 .
HapSy C YBEJIMUCHUEM I10CEBHBIX TUIOIIAJICH 1101 OCHOBHBIMHU OBOIIIHBIMU KYJIBTYPaMH IIAHUPYETCS
YBEJIIMYMTh YPOXKAHHOCTH B OCHOBHOM 32 CYET MPUMEHEHUS BBICOKOITPOIYKTHBHBIX COPTOB U THOPHUJIOB,
MIEPEIOBBIX TEXHOJIOTHM, KOTOPBIC MOJPa3yMEBAIOT HCIOIH30BAaHUE B JOCTATOYHOM KOJIHYECTBE
OpPraHUYECKUX, MUHEPAJIbHBIX U MUKPOYIOOpEHUil, OHMOIIpenaparoB U CPEJACTB 3allUThl PACTCHHUIHA,
CBOCBPEMEHHOE IMPOBEJICHUE JPYTUX arpOTEXHUICCKUX MPUEMOB.

[Mocerubie mmomanu kaprodens B 1999-2013 rr. 8 Uepkacckoii odnactu cocraBuiu 83 Thic. ra. B
2020 roxy muaHUpyeTCsl YBEIIMYHUTS IIONIA U 0] KapTodesieM Ha 4 ThIC. Ta, YTO ITO3BOJIUT IOBBICHTh
BaJI0BO cOop ¢ 738,7 10 774,3 ThIC. T. 3HAYUTETHHOE YBEIMUCHUE YPOXKAHHOCTH KapTO(esi B YaCTHBIX
XO3AMCTBAX HE MPEABHIUTCS, MOTOMY YTO HE CO3JIaHbl COOTBETCTBYIOIIUE YCIOBUS JJIs €ro BhIpa-
IIMBaHMsI, a UMEHHO: IPUMEHEHHE HOBSUIIIMX CPEICTB OOPHOBI C BPSAUTEISIMU, BHECCHHS OTITHMAILHOTO

Tadmuua 3. [Ipou3so0cmeo 0CHOBHBIX 0BOWHBIX KYAbMYp U Kapmogens ¢ Ykpaune, mvic. m

KyasbTypa 2013 r. IIporno3 na 2020 r. 2020r. k 2013 r.,%
Kaprodean 18 451 23 000 99
Kanycra 1541 1067 69
IMomuop 1148 1321 115
Orypen 681 698 103
Bypsik cTos10BBIH 586 481 82
JIyk pemuaTsblid 522 662 127
MopKkoBb 530 501 95
Ka6auok 415 423 102
Iepen 132 149 113
Bakaaxkan 56 63 114
Bcero (6e3 xaprodess) 5611 12 000 96
Bcero (¢ kapTodesiem) 24 062 35000 98
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KOJTMYECTBA OPTaHMYECKUX M MHHEPATBHBIX YAOOpPEHMHA, KOTOPBIX MOKA COCTABISAIOT ASHUITUT B
HEOOJBINX M YACTHBIX XO3IHUCTBAX U MOYTH HE POBOIUTCS COPTOOOHOBIICHHUE.
Taoauna 4. [locegnvle niowaou, ypoxucamuHocms u npou3so0cmeo Kapmogens u 08owel 6
Yepraccrou obnacmu, cpednee 3a 1999-2013 ze. u npoenos na 2020 e.

IloceBHBIE MJIOIIAH, Vposaiinocts, 1/ra BauioBuii coop,
Kyabtypa TBIC. I TBIC. TOHH
¢dakt MIPOTHO3 ¢dakt MIPOTHO3 ¢daxt MIPOTHO3
Kaprodean 83 87 8,9 8,9 738,7 774,3
Kanycra 3 2,6 16,4 20,0 49,2 52,0
Tomar 3 3,2 12,7 16,0 38,1 51,2
Orypen 3 3,2 15,8 20,0 47,4 64,0
CBéKkJia cToJI0Bas 1 1,3 15,5 15,5 15,5 20,2
Jlyk penmuarsrii 3 3,3 13,3 13,3 39,9 43,9
MopxoBb 2 2,1 16,8 17,0 33,6 35,7
Kab6auox 1 1,2 21,0 20,0 21,0 24,0
Mepen 0,4 0,5 8,7 8,5 3,5 43
Baknaxan 1 1,1 75 9,0 75 9,9
Bcero (6e3 kapTodes) 17,4 18,5 14,2 154 255,7 305,2
Bceero (¢ kaprodenem) 100,4 105,5 13,7 14,8 994.4 1079,5

BanoBoe npon3BoacTBO KamycTsl B Uepkacckoit 00acT Ha Tuiomanan 3 TeIC. ra cocTasiseT 49,2
TBIC. T OT OOIIETo MPOM3BOJICTBA STOI OBOIIHOM NMPOXYKIMU B YKpauHe, 4To cooTBeTcTBYeT 4 %. B
2020 romy B 00macTy, Kak B II€JIOM 10 YKpauHe, IPOrHO3UPYETCs YMEHbIIEHHE ITOCEBHBIX ILUTONIaeH
MoJ| 3TOM KynmeTypor 1o 2,6 Thic. ra. Ho cOOp KymbeTyphl JOJKEH BBIpAacTH Ha 2,8 THIC. T 3a CUET
HOBBIIICHHS YPOXKAHHOCTH KaITyCThl OETIOKOYaHHOU W BBIPALIMBAHNE APYTHX BUIOB 3TOM KYIBTYPHI.

Hapsiny ¢ npon3BoaCcTBOM KammycThl OeJTOKOYaHHOW PacIIMPsieTCs IPONU3BOICTBO [IBETHOM, KaITyCThI
KPaCHOKOYaHHOH H JIPYTHX BUIOB KAITyCT, K KOTOPBIM OTHOCSTCSI OPOKKOJIH, KOJIbPadH, OproccenbeKas,
NEKWHCKasi, M Ap., KOTOPbIE CMOTYT YaCTUYHO 3aMEHHTH KamycTy OenokouanHyto. [Tockonbky cripoc
Ha Ty NPOAYKLHUIO pacTeT ObICTpee, 4eM NpeUIoKEeHHEe, OHH 00eCTIeYHBAIOT BEICOKYIO IIPHOBUTBHOCTD
HPOU3BO/ICTBA.

JlocTaTtouHo npuOBUTEHEIM B UepKacckoi 00IacTH SBIISETCS BBIPAIIMBAHUE TOMATOB, TPOU3BOI-
CTBO KOTOPBIX ITOCTOSIHHO yBeNMUMBaeTcs. HacereHne MCnosib3yeT STOT MPOAYKT Kak B mepepado-
TaHHOM, TaK M B cBekeM Buze. [lostomy miomans, 3ansaras Tomatamu kK 2020 roxy yBenndnTcs Ha
0,2 TBIC. Ta M ATO CBSI3aHO C POCTOM CIIPOCA HACEJCHUs Ha MPOAYKIHIO. [ImaHupyeTcs: MOBBICUTD
ypOsKaHOCTh KynbTyphl ¢ 12,7 10 46,0 t/ra. 3a cuer storo B 2020 r. obIiee KOJIUYECTBO ITOTO
MPOAYKTa B 00acTu Oynet moBeneHo 10 51,2 Teic. T. Psix gpepmMepoB rmraHupyeT BBIpauBaTh TOMAThI
Ha KareJbHOM OPOIICHWH, a MPOM3BEICHHAS MPOMYKLUs OyleT cOBIBaThCS HACEIEHHIO B CBEXEM
BUJIC M PEAIN30BBIBATHCS Ha IepepadaThIBAIONINE TIPEIITPHITHS.

Cnpoc HaceneHus! YKpauHbI TIOCTOSHHO PAaCTET Ha TaKUE I0JKHBIE OBOIIHBIE KYIBTYPHI, KaK Meper
crafkuil M OakimaxkaHbl. JTOT peHOMEH HaOMogaeTcst Kak Ha PhIHKE CBEXEH MPOAYKLNH, TaK U Ha
PBIHKE CHIpbs Ut Tiepepabotku. [losTomy, mmomanu nox 3tumu kynerypamu B 2020 romy OymyT
pacTy, a MPOM3BOICTBO BAJIOBOH MPOIYKIMH OylIeT YBEINUMBATHCS, KK 32 CUET PACIIMPEHHUS TOCEBHBIX
TUTOIIA/ICH, TaK M MOBBIIICHHS YPO'KAHHOCTH.

BbIBO/IbI

VYBenuueHue 1uiomajed moj OBOUIHBIMH KYJIbTYpPaMH OCYIIECTBISETCS 32 CYET BBEICHUS
depMepamMu HX B CEBOOOOPOT, YUHUTHIBAsI CIIPOC COBPEMEHHOTO PBIHKA, MOJYYEHHS JTOCTATOYHBIX
JIOXOJIOB, KOTOPBIE CO3JAF0T MPEATIOCHLTKH JUIS TATLHEUIIIEr0 PAa3BUTHS OBOIITHOM OTpaciH KaK OJJHOTO
JIOCTaTOYHO BBITOJHOIO BHJa Ou3Heca. Ho yxe B OivkalIme Toabl 3TO MOXKET MPHUBECTH K Iepe-
MPOU3BOJICTBY U MIOCTCIICHHOMY CHIKECHUIO [IeH Ha phIHKe. UTOOBI HE JIOMYCTUTh CHHXKCHUS JIOXOI0B
OT 3TO¥ JIOBOJIEHO MPHOBUTBHON OTPACIH, CIIEYET OCYIICCTRIATH AKTHBHBIN MMOUCK CaMbIX TPHOBLTb-
HBIX KaHAJIOB COBITA OBOIIEH, HAXOJUTh U OCBAMBATH PA3IMYHbIC PHIHOYHBIC HUIIIH, OPTaHU30BBIBATH
0oree rpheKTUBHOE MCTIONB30BAHNE 3€MIIH, TTOTY4aTh 1Ba M O0JIee YpOiKaeB 3a CE30H, YBEININBATh
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MPOU3BOJCTBO PAHHEN W IMO3JHEW MPOAYKLUHUHA BMECTO IMPOU3BOACTBA B CE30H, a TAKKE YCKOPATh
BHEIPEHNE MHHOBALIMOHHBIX TEXHOJIOTUH B IPOU3BOICTBO OBOLIEH. TaK, UCIIOJIb30BAaHUE KaNlEIbHOTO
OpOIIIEHUS, MUKPOYITOOPCHHMIA U IPYTUX WHHOBAIIUH MMO3BOJIET CYIECTBEHHO CHU3UTh 3aTPaThl HA
€IMHUILLY TTPOAYKIMHU 33 CUET YBEIMYECHUS YPOKAaHOCTH, HECMOTPS HAa 3HAYUTEIIbHBIE PACXOAbl B
pacuere Ha rekrap.

J11 IOBBIIICHHSI YPOXKaWHOCTH, BaJIOBBIX COOPOB OBOIIEH M 00CCIICUCHHS HACEIICHUS OBOIIHOM
MIPOIYKIIUEH HEOOXOMMO YCKOPHUTH U ONITUMU3UPOBATH IPo1iecc pehopMHUPOBaHHS OBOIIIHOM OTPaCiIH,
KOTOPBII OXBaThIBAET POIIECC COBEPIICHCTBOBAHUS OTHOIICHUH COOCTBEHHUKOB 36MJIM U UMYIIIECTRA,
co37aTh HHPPACTPYKTYPY PHIHKA, MEXaHH3M IICHOBOTO PETyIHPOBaHUS KPEAUTHO-(PUHAHCOBOM
CHUCTEMBI U HAJIOTOBOM MOJUTHUKH, BHEAPSITH UHBECTULIMM HAa BOCCTAHOBJIEHUE U PA3BUTUE OTPACIU U
YCKOPHUTB BO3POXKIICHHE Celia. B 3TuX yCIoBUSIX OBOIEBOBI YKPaUHBI HE TOJIBKO 00ecreyar HaceIeHus
CTpPaHBI MPOJYKTAMH ITUTAHUSI OTEYESCTBEHHOTO IPOU3BOJICTBA, HO ¥ OYyT IPOU3BOAUTH KOHKYPEHTO-
CIOCOOHYIO TIPOAYKIIHUIO JISI 3KCIIOPTa Ha MHUPOBBIE ITPOIOBOJIbCTBEHHBIC PHIHKH.
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Abstract. This paper summarizes the results of experimental researches carried out in order to determine the
influence of structural and functional parameters of experimental ploughshares where the inclination angle of the
leading edge to the horizontal angle is of 71°and 90° on the traction parameter, as well as those of standard
ploughshares used in the construction of prototype seeders. Based on the experimental results, regression
functions were obtained, which determine the link between the response function (traction parameter) and
influencing factors (X, —work speed (V), in m/s and X, — working depth (), in cm). The study of response areas
pecformed by their sectioning using parallel planes with the coordinate system X OX, allowed to establish the
optimum operating regimes of the ploughshares and that the experimental ploughshare, where the inclination
angle of the leading edge to the horizontal angle is of 71°, in optimum operating conditions, has the traction
resistance by 12-15% lower than standard ploughshares.

Key words: Seeder; Ploughshare; Technological process; Technological parameter; Traction resistance.

Rezumat. Prezentul articol prezinta o sinteza a rezultatelor cercetarilor experimentale efectuate cu scopul de a
determina influenta asupra tractiunii a parametrilor constructivi si functionali ai brazdarelor experimentale cu
unghiul de inclinatie a muchiei anterioare fata de planul orizontal de 71°si de 90°, precum si ai brazdarului standard
utilizat in constructia semanatorii prototip. in baza rezultatelor experimentale s-au obtinut functiile de regresie,
care determina legatura dintre functia de raspuns (parametrul de tractiune) si factorii de influenta (X -viteza de
lucru (V), in m/s, si X -adancimea de lucru (a), in cm). Studiul suprafetelor de raspuns, realizat prin sectionarea
acestora cu planuri paralele cu sistemul de coordonate X,0X, a permis s stabilim regimurile optimale de funnationare
a brazdarelor, precum si faptul ca brazdarul experimental cu unghiul de inclinatie a muchiei anterioare de 71°in
regimul optimal de functionare exercita o rezistenta la tractiune cu 12...15 % mai mica decat brazdarul standard.

Cuvinte-cheie: Semanatoare; Brazdar; Proces tehnologic; Parametru tehnologic; Rezistenta la tractiune.

INTRODUCERE

Dezideratul unei agriculturi durabile impune, pentru asigurarea securitatii alimentare a populatiei,
depunerea de eforturi substantiale si in domeniul masinilor de semanat. Aceasta inseamna realizarea
unor echipamente tehnice performante, caracterizate printr-o constructie compacta si robusta, cu o
fiabilitate ridicata. In acest sens, cercetatorii si producatorii de masini de semanat s-au orientat spre
realizarea unor masini care sa poata efectua semanatul in conditii optime conform cerintelor agrotehnice,
la o varietate cat mai mare de culturi agricole. Analizand literatura de specialitate si evolutia realizarilor
pe plan national ale firmelor constructoare de masini de semanat, se constata un deficit in implementarea
noilor solutii constructive, introduse deja pe plan mondial (cutia de viteze cu functionare in impulsuri,
asistarea electronica a procesului de lucru, sistemul de configurare si trasare a cararilor tehnologice,
ghidarea si monitorizarea indicilor functionali prin GPS etc.).

MATERIAL SI METODA

Ca material de cercetare sunt folosite piesele de incorporare cu care sunt dotate masinile pentru
semanatul culturilor prasitoare.

Pentru realizarea obiectivelor s-a recurs la modul de aproximare matematica, care este utilizat in
practica cercetarilor experimentale a tehnicii agricole, avand forma unui polinom de ordinul doi:

y = by +byx +b,%, +byXgX, + by X] +byyX; @)
incareb, b, b, b, b, b, reprezinta coeficientii ecuatiei de regresie.

Coeficientii functiei de regresie s-au determinat in baza unui experiment multifactorial. Matricea-
program a experimentului a fost elaborata conform planului bifactorial (Voznesenskij, V.A. 1981). in
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baza rezultatelor prelucrarii experimentale au fost determinati coeficientii de regresie, iar dupa estimarea
valorilor coeficientilor (coeficientii se considera valorosi daca valoarea lor absoluta este mai mare
decat valoarea intervalului de incredere, determinata pentru fiecare coeficient) s-au obtinut urmatoarele
modele regresionale:

" “pentru brazdarul standard

y = 20,68 +0,91x, +0,62x, +0,45x,x, - 0,7x’ - 0,87x3; 2

““pentru brazdarul experimental cu unghiul b=71°

y =18,32 +0,61x, +0,38x, +0,19x,x, - 0,28x? - 0,43x?; 3

““pentru brazdarul experimental cu unghiul b=90°

y = 20,53+1,2x, +5,41x, +1,15x,X, +2,33x%; 4
a-6

incare x, =V -2, Xz:T,

V —viteza de lucru, in m/s ;
a —adancimea de lucru, in cm.

REZULTATE SI DISCUTII

Studiul suprafetelor de raspuns a fost examinat prin sectionarea acestora cu planuri paralele cu
sistemul de coordonate X ,OX,. Pentru aceasta, cu ajutorul transformarilor matematice cunoscute
(Bronstein, 1.N. 1981), ecuatiile de regresie obtinute au fost aduse la forma canonica.

Ecuatiile de regresie in forma canonica sunt:

"“pentru brazdarul standard

213-Y = 054X} +1,03X 2 ©)
Centrul noului sistem de coordonate este caracterizat prin: X,=0,85, X,=0,62, Ys=21,3 kgf, a=35".
Suprafata de raspuns reprezinta un elipsoid, centrul caruia exprima valoarea maximala a functiei de

raspuns cunoscute (Bronstein, 1.N. 1981).
"“pentru brazdarul experimental cu unghiul b=71°

18,87 -Y =0,23X? +0,48X 2 (6)

Centrul noului sistem de coordonate este caracterizat prin: X =1,34 , X,=0,742, Ys=18,87 kdf,
a=26". Suprafata de raspuns reprezinta un elipsoid, centrul caruia exprima valoarea maximala a functiei
de raspuns.

““pentru brazdarul experimental cu unghiul b=90°

Y -17,8=2,46X7 - 013X’ (7)

Centrul noului sistem de coordonate este caracterizat prin: X,=-1,0 , X,=-0,5, Ys=17,80 kgf,
a=-13° Suprafata de raspuns reprezinta un hiperboloid parabolic, centrul caruia exprima valoarea
minimala a functiei de raspuns.

in baza ecuatiilor 5, 6 si 7 s-a realizat reprezentarea grafica a functiilor de raspuns pentru diferite
sectiuni ale suprafetelor de raspuns (fig. 1).

Pentru brazdarul standard si cel experimental cu unghiul b=71°, coeficientii din ecuatiile 5 si 6 au

valori negative, ceea ce inseamna ca centrele acestor suprafete (Y,"™) au valori maximale. La brazdarul
experimental cu unghiul b=90°, coeficientii ecuatiei au semne diferite, deci centrul suprafetei de raspuns
Y, este un punct de sa. In baza diagramei reprezentate in figura 1 constatim ca centrul suprafetei de

raspuns la brazdarul standard se afla in interiorul variatiei factorilor de influenta. La brazdarul experi-
mental cu unghiul b=71° centrul suprafetei de raspuns se afla in apropiere de valoarea factorului
X =+1, iar la brazdarul experimental cu unghiul b=90° centrul suprafetei de raspuns se afli la granita
valorii factorului X =-1. Acest fapt ne confirma corectitudinea alegerii intervalului de variatie a factorilor
de raspuns, care cuprinde valorile reale la toate trei tipuri de brazdare.

Analizand diagrama de variatie a functiilor de raspuns putem constata de asemenea ca:

U la brazdarul experimental cu unghiul b=71°, influenta comuna a factorilor (X, si X)) determina



Boris Nazar, Argumentarea experimentala a principalilor parametri ai brazdarelor semanatoarelor de precizie (78-82)

80 Stiinfa agricold, nr. 2 (2016)

valoarea extrema (maximala) a indicelui ener-
getic, la valorile V=12 km/h si a=7,5 cm. Deci
atat la deplasarea in sus pe directia axei X',
cat si la deplasare in jos putem gasi combinatii
ale valorilor X, si X, la care indicele energetic
se micsoreaza. La deplasarea in jos observam
micsorarea indicelui energetic, insa se reduce
si factorul (X,), care micsoreaza productivi-
tatea agregatului. Deplasarea in sus pe axa X,'
ar fi binevenita atat din punct de vedere ener-
getic, cat si din perspectiva productivitatii agre-
gatului, insa se incalca cerintele agrotehnice in
partea ce tine de calitatea lucrarii, deoarece
dirijarea agregatului la viteze V>12 km/h devine
fizic dificila. Acest lucru ar fi posibil numai intr-
un sistem automat de dirijare a agregatului.
Modificarea valorii factorului X, este determi-

Figura 1. Diagrama de variayie a nata de cerintele agrotehnice (factori determi-
funcyiilor de raspuns nanti) si mai putin de schimbarea indicelui en-
ergetic;

U rezistenta brazdarului experimental cu unghiul b=71°, in intervalul adancimii de lucru de 4-8 cm,
la viteza la care se obtine rezistenta maximala (3,34 m/s), se mareste cu 7%;

U la brazdarul standard, influenta comuna a factorilor (X, si X,) determina valoarea extrema
(maximala) a indicelui energetic la valorile V=10,26 km/h si a=7,24 cm. Ca si la brazdarul experimental
cu unghiul b=71°, atat la deplasarea in sus pe directia axei X,", ct si la deplasarea in jos putem gasi
combinatii ale factorilor de influenta la care rezistenta la tractiune se micsoreaza si acest lucru este
binevenit in limita vitezei V=10-12km/h. In centrul suprafetei de raspuns rezistenta brazdarului stan-
dard este cu aproximativ 15% mai mare decat rezistenta brazdarului experimental cu unghiul b =715;

U rezistenta brazdarului standard in intervalul adancimii de lucru de 4-8 cmsi la viteza de 2,85 m/s
creste cu 11%. Deci marirea adancimii de lucru influenteaza rezistenta acestui brazdar mai mult decét
pe cea a brazdarului experimental cu unghiul b=71°;

U la brizdarul experimental cu unghiul b =90°, influenta comuni a factorilor (X, si X,) determina
valoarea extrema (minimala) a indicelui energetic la valorile V=3,6 km/h si a=5 cm. La acest brazdar,
deplasarea in stanga pe directia axei X,"' si deplasarea in jos pe directia axei X," demonstreaza valori
nereale ale factorilor de influenta, ceea ce face inutila examinarea acestei zone. Deplasarea in dreapta
pe directia axei X,"' determina o schimbare descendenti a indicatorului energetic, adica influenta
factorului X, asupra indicelui energetic scade odata cu marirea vitezei. La menginerea adancimii de
lucru in limita vitezei de lucru 1,0-3 m/s se observa o crestere a rezistentei de pana la 6%. O crestere
mai esentiald a rezistentei se constata la deplasarea in sus pe directia axei X, ceea ce presupune ca
acest factor este cu mult mai influent decat factorul X,. Rezistenta brazdarului experimental cu unghiul
b =90°in centrul suprafetei de raspuns a brazdarului standard este mai mare cu aproximativ 20% decat
rezistenta acestuia din urma si cu 35% mai mare decat rezistenta brazdarului cu unghiul b=71;

U rezistenta brazdarului experimental cu unghiul b=90°1n intervalul adancimii de lucru de 4-8 cm
creste cu 35%;

U in centrul suprafetei de rispuns a briazdarului experimental cu unghiul b=71° rezistenta lui este cu
10% mai mica decat rezistenta brazdarului standard si cu 29% mai mica decat rezistenta brazdarului
experimental cu unghiul b=90°.

Parametrii tehnologici care determina calitatea procesului de lucru a unei semanatori sunt: uniformitatea
de incorporare a semintelor, uniformitatea de repartizare a semintelor pe rand, precum si stabilitatea normei
de insamantare. Daca uniformitatea de repartizare a semintelor pe rand si stabilitatea normei de insamantare
depind in cea mai mare masura de constructia aparatelor de distributie si de viteza de lucru, uniformitatea de
incorporare a semintelor in sol depinde intr-o masura mai mare de constructia si stabilitatea de functionare
abrazdarelor. In procesul de functionare a unui agregat de semanat, variatia rezistentei solului si a reliefului
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campului provoaca oscilatia sectiei brazdarelor in planul longitudinal-vertical, iar aceasta duce la o functionare
nestabila a brazdarelor. Odata cu majorarea vitezei de lucru a agregatului se intensifica si procesul oscilatoriu
al brazdarelor. Cresterea amplitudinii oscilatiilor in planul longitudinal-vertical inrautateste procesul de
incorporare a semintelor in sol. Pentru calitatea procesului de insamantare indicele energetic este mai putin
semnificativ decat uniformitatea adancimii de incorporare a semintelor in sol. Un obiectiv al cercetarilor
experimentale este studiul procesului de functionare a brazdarelor prin prisma factorului stabilitate. Pentru
aceasta s-au determinat caracteristicile numerice si caracteristicile probabile ale proceselor de functionare
la brazdarele studiate (Lur’e, A.B. 1981). Caracteristicile numerice ale procesului de functionare, reiesind
din oscilogramele de inregistrare a variatiei rezistentei la tractiune a brazdarelor, sunt prezentate in tabelul 1,
iar curbele densitatii spectrale ale proceselor de functionare ale brazdarelor sunt prezentate in figurile 2, 3 si 4.

in baza caracteristicelor numerice (tab. 1) putem constata ca brazdarele experimentale functioneaza
mai stabil decat brazdarul standard, influenta procesului oscilatoriu fiind mai mare in cazul brazdarului stan-
dard. Faptul dat se explica prin reducerea pana la zero, practic, a componentei verticale a fortei rezultante
ce actioneaza asupra brazdarului experimental cu unghiul b=71°. Brazdarele experimentale cu unghiul
b=90° functioneaza mai stabil decat brazdarele experimentale cu unghiul b=71°si asigura o adancime de
incorporare a semintelor in sol mai uniforma. Functionarea mai stabila a brazdarelor experimentale cu b=90°
se explica si prin aceea ca la aceste brazdare componenta verticala a fortei rezultante este indreptata in
sensul adancirii brazdarului, ceea ce inseamna ca eforturile verticale care apasa brazdarul in jos compenseaza
variatia factorilor externi, care provoaca oscilatii periodice in plan longitudinal — vertical.

Analizand caracterul curbelor densitatii spectrale (fig. 2, 3, 4) putem confirma ca procesele de
functionare a brazdarelor sunt absolut identice cu procesele, care se caracterizeaza prin semnale
aleatorii cu spectrul energetic de banda ingusta (Bendat, Dz., Pirsol A. 1974) si deci sunt variabile
aleatorii Gaussiene. Aceasta se explica prin prezenta in curba densitatii spectrale a unui varf ingust,
care determina frecventa la care
puterea dispersiei este maximala.

PR y 0,120
Deoarece varful ingustare o curbura ~ — 0100
continua neteda, putem confirmacu = U’USD
certitudine ca avem a face cu pro- IJ’EIGIJ
cese armonice care sunt influentate ’
de factori periodici. 0.040
Prezenta mai multor module in Eﬁg
curbele densitatii spectrale (cu ex- P L b 4 I s o %
: . : -0,020
ceptia modulului determinat de pu- ’
terea maximala a dispersiei) se dato- Wiy, 5
—— =10 m/fs k=4 cm W=2,0 my's, bEG om ——ty=30 mfs, =S J:‘rifv" -

reaza vibratiilor sectiei brazdarelor
si influentei altor factori parazitari.
Analizand caracterul curbelor densi-
tatii spectrale, putem confirma ca

Figura 2. Reprezentarea grafica a funcriei densitdarii
spectrale normate a procesului de functionare a
brazdarului standard (pentru trei regimuri de lucru)

Tabelul 1. Caracteristicile numerice ale proceselor de
funcgionare a brazdarelor cercetate

Tipul brazdarului | Regimul de lucru m, oy Vy A, E,
V=3m/s, h=8cm. 21,24 4,07 19,15% 0,33 1,88

Standard V=2m/s, h=6cm. 20,67 4,2 20% 0,22 1,63
V=1m/s, h=4cm. 17,34 2,27 13% -0,16 1,82

V=3m/s, h=8cm. 19,31 3,19 17% 0,16 2,05

Experimental $=71° | V=2m/s, h=6cm. 17,76 2,68 15% -0,25 1,88
V=1m/s, h=4cm 16,32 2,71 17% -0,1 1,90

V=3m/s, h=8cm. 29,02 3,52 12% 0,14 1,72

Experimental $=90° | V=2m/s, h=6cm. 19,86 2,74 14% 0,06 1,81
V=1m/s, h=4cm 17,72 2,64 15% 0,1 1,99

Legenda: m, — Speranta matematica, s_—Abaterea medie patratica, Vv, - Coeficientul de variatie, A,- Coeficientul
de asimetrie, E - Coeficientul de boltire.
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Figura 3. Reprezentarea grafica a functiei Figura 4. Reprezentarea grafica a functiei
densitarii spectrale normate a procesului de  densitayii spectrale normate a procesului de
funcgionare a brazdarului experimental cu funcrionare a brazdarului experimental cu

unghiul b=71° (pentru trei regimuri de lucru) unghiul b=90° (pentru trei regimuri de lucru)

brazdarul standard functioneaza mult mai instabil decat brazdarele experimentale si ca adancimea de
incorporare a semintelor la acest brazdar nu satisface cerintele agrotehnice la semanatul culturilor
prasitoare.

CONCLUZII

1. in intervalul adancimii de lucru de 4-8 cm rezistenta brazdarelor la tractiune creste dupa cum
urmeaza: la brazdarul standard — cu 11%, la brazdarul experimental cu unghiul b=71° — cu 7%, la
brazdarul experimental cu unghiul b=90° — cu 35%.

2. Centrul suprafetei functiei de raspuns a brazdarului experimental cu unghiul b=71° se caracte-
rizeaza prin valorile factorilor de influenta: V=12 km/h si a=7,5cm. La aceste valori, rezistenta brazdarului
experimental cu unghiul b=71° este mai mica cu 10% decét rezistenta brazdarului standard si cu 29%
mai mica decat rezistenta brazdarului experimental cu unghiul b=90°.

3. S-a constatat ci la variatia vitezei de lucru in limitele 1-3 m/s rezistenta brazdarului experimental
cu unghiul b=71° este mai mica cu 12-15% decat rezistenta brazdarului standard.

4. Odata cu majorarea unghiului de inclinatie a muchiei brazdarului in limitele b=30°-90° se mareste
stabilitatea de functionare a brazdarului si gradul de uniformitate a incorporarii semintelor in sol.
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CZU 631.332

STUDIU TEORETIC AL ORGANELOR DE LUCRU DE TIP
CUTIT-DISC ALE MASINILOR AGRICOLE

lurie MELNIC
Universitatea Agrara de Stat din Moldova

Abstract. Such conservation technologies as No-till, Mini-till, Strip-till etc., suppose the use of agricultural
machines with rotary cutting units for such cultural practices as preparing the soil for planting, shredding and
incorporation of crop residues into the soil and weed control. The paper presents a theoretical study of the
operating process of the disc cultivator used for weed control (elaborated by the author) with rotary cutting units
(dynamic interaction of the rotary blade with the soil, the effect of friction force between the soil and the disc, the
coordinates of soil particle relative to mobile coordinate system when rotation is done by an angle a) and
calculation elements of disc parameters. The main parameter of the developed device is disc diameter (it is chosen
depending on the maximum working depth). As a result of the conducted study, we can affirm that the calculated
disc diameter (for the working depth of h=0,16m) should be D_, =0,55m. The studied block of rotary blades can
be also used in the case of seedling planting machines, seed sowing machines and fertilizer spreading machines.

Key words: Agricultural machines; Cultivator; Cutting disc; Dimensions; Diameter; Speed.

Rezumat. Tehnologiile conservative No-Til, Mini-Till, Strip-Till etc. presupun folosirea masinilor agricole cu
organe de lucru de tip disc rotativ la efectuarea lucrarilor precum pregatirea solului pentru semanat, maruntirea si
incorporarea in sol a resturilor vegetale si combaterea buruienilor. in articol este prezentat un studiu teoretic al
procesului de lucru al cultivatorului prasitor (elaborat de autor) cu organe de lucru de tip cutit-disc circular
(interactiunea dinamica a cutitului disc cu solul, actiunea fortelor de frecare dintre sol si disc, coordonatele
particulei de sol in raport cu sistemul mobil de coordonate la rotirea sub un unghi a) si elemente de calcul ale
parametrilor discului. In constructia elaboratd parametrul principal este diametrul discului (ales in functie de
adancimea maxima de lucru). in urma studiului efectuat se poate afirma, ca diametrul calculat al cutitului-disc
(pentru adancimea de lucru h=0,16m) trebuie si fie D_ =0,55m. Blocul de cutite-discuri luat in studiu poate fi
utilzat de asemenea la masinile de plantat, semanat si administrat ingrasaminte minerale.

Cuvinte-cheie: Masini agricole; Cultivator; Cutit-disc; Dimensiuni; Diametru; Viteza.

INTRODUCERE

Tehnologiile moderne presupun nu numai tehnica agricola performanta, dar si noi solutii in vederea
realizarii operatiilor tehnologice cu cheltuieli minime de productie si calitate inalta. De aceea constructia
masinilor agricole se afla intr-o permanenta perfectionare. Pe 1anga aceasta apar si masini noi, cu
solutii si elaborari constructive noi.

Masinile agricole cu organe de lucru de tip disc rotativ sunt concepute pentru afanarea crestelor de
brazda, dezmiristirea campurilor dupa culturi cerealiere, discuirea terenurilor agricole dupa culturi
prasitoare, pregatirea solului catre semanat etc. Sarcinile de baza ale acestor masini sunt pastrarea
umiditatii in sol si combaterea buruienilor.

Tehnologiile conservative no-till, mini-till, strip-till etc. presupun folosirea masinilor agricole cu organe
de lucru de tip disc rotativ la efectuarea lucrarilor agricole precum pregatirea solului pentru semanat,
maruntirea si incorporarea in sol a resturilor vegetale si combaterea buruienilor (Melnic, lu. 2015).
Organele de lucru ale acestor masini sunt, de regula, discurile rotative care pot avea forme diferite:
plane si sferice, cu muchie lisa sau crestata. Datorita muchiilor crestate discurile realizeaza o taiere
mai intensa in conditii mai favorabile, taierea efectuandu-se prin alunecare.

MATERIAL SI METODA

Parametrii principali ai discului sunt diametrul D si raza curburii r. Diametrul D al discului se alege
in functie de adancimea maxima de lucru h__ (fig. 2).
Intre diametrul discului si adancimea maxima de lucru h__ exista urmatoarea relatie:
D-d
h =

max

sauD=2h_-d, 1)
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Figura 1. Parametrii principali ai discului sferic

unde d — diametrul bucsei de distantare dintre discuri.
Conform studiilor efectuate de alti savanti (Rudenko, N.E., 2005), aceasta relatie poate fi prezentata
astfel:

D=kxh_,, . )

unde k — coeficient obtinut pe cale experimentala (k=4-6).
Daci in cazul graparii adancimea maxima este h =160 mm, iar la dezmiristire — h__ =120 mm,

atunci, conform relatiei (2), pentru discurile grapelor D =4x160=640 mm, iar pentru discurile

dezmiristitoarelor D = 4x120 = 480 mm.

Odata cu marirea diametrului D al discului se mareste componenta verticala a reactiei solului, astfel
reducandu-se posibilitatea adancirii discului in sol (Rudenko, N.E. 2005). Raza r a curburii determina
gradul de maruntire si rasturnare a solului. Acesta creste odata cu micsorarea razei curburii (Trubilin,
E.l. et al. 2008).

in cazul solurilor supuse eroziunii eoliene si celei acvatice se folosesc discuri plane, de tipul cutitului-
disc al plugului, care lucreaza solul fara intoarcere, astfel pastrand miristea. Discul plat poate fi
considerat discul la care raza curburii r =¥ . lata de ce pentru cutitele-disc circulare parametrul
principal este diametrul D al discului. Domeniul de utilizare a organelor de lucru de tip cutit-disc poate
fi extins la masinile de plantat (Melnic, lu., Bumacov, V. 2004), semanat etc.

in scopul argumentrii constructiei cultivatorului cu discuri elaborat de lurie Melnic (2015) se propune
un studiu privind procesul de lucru al masinii de la interactiunea cutitului-disc cu solul (fig. 2, 3).

Figura 2. Cultivator prasitor cu organe de lucru de tip cuyit-disc:
1- cadru; 2 — dispozitiv de prindere; 3 — roti de sprijin; 4 — blocuri cu cutite-disc; 5 — surub de reglare a adancimii; 6 — arcuri
de comprimare
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Lucrul blocului cu cutite-disc (fig. 3) este legat
de migcarea rectilinie si de rotatie a acestuia. Rotatia
discului se realizeaza de la interactiunea cutitului-
disc cu solul.

Rotatia este rezultatul frecarii particulelor solului
de suprafata discului. Mai exact, rotatia se datoreaza
momentului fortei de frecare a particulelor de sol de
suprafata discului. De aici rezulta importanta
studiului teoretic al interactiunii dinamice a cutitului-
disc circular plan cu solul.

REZULTATE SI DISCUTII

in timpul deplasarii masinii se considera ca discul
interactioneaza cu particulele de sol prin intermediul
suprafatei laterale a acestuia (fig. 4).

Daca admitem ca dupa taierea stratului de sol
particulele de sol nu se deplaseaza in directia de
miscare a masinii agricole si nici in lateral, atunci
ecuatiile traiectoriei relative descrise de particula
(punctul K) pot fi obtinute din analiza schemei
prezentate in figura 4 (punctul K este punct de
interactiune a suprafetei solului cu lama cutitului-
disc, iar h este adancimea de lucru).

Daca presupunem ca cugitul-disAc este nemiscat, iar solul cu viteza V, este orientat asupra lui, atunci
discul este impus si se roteasca. In timpul t solul se va deplasa relativ cutitului-disc pe o distanta
KK, =AB, iar distanta dintre aceste puncte va fi:

KK, = AB =V, t. 3)

in acest caz discul va fi impus sa se
roteasca sub un unghi egal cu wt (fig. 5).

Asadar particula din stratul de sol se
deplaseaza fata de cutitul-disc din punctul
K in punctul K,. Coordonatele particulei
de sol in raport cu sistemul mobil de
coordonate x,Qy, si cu cutitul-disc vor fi:

ix =(K,C +CD)-coswt
{ylz(BKl—BF)-coswt ' )
in continuare pot fi determinate relatiile

de calcul al segmentelor K.C, CD, BK_ si
BF din formula (4).

K,.C=BO=A0-AB

Figura 3. Bloc de cuyite-discuri al
cultivatorului elaborat:
1-barsa; 2 —cutit-disc; 3—ax; 4, 5—bucse; 6 —saiba;
7 —rulment

Figura 4. Schema interactiunii dinamice a

K,C =Rcosa —_V, L ®) cufitului-disc cu solul (momentul inizial):
unde R - raza discului. _ _ K — punct de interactiune cu suprafata solului; L — punct de
Segmentul CD se afla din relagia: interactiune cu suprafata solului la adancimea de lucru h

g—g=tgwt;OCD =0Cxtgwt; U CD = AK rtgwt.

Deoarece AK =Rsina se obtine:
CD =Rsinaxtgwt (6)
BK, = AK =Rsina. @)
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Segmentul BF se determina din triunghiul
dreptunghic OBF:

E:tgwt; U BF =OB=xtgwt.
OB

Fiindca OB=KC, se obtine:

BF =(Rcosa -V, t)stgwt. (8)
Unghiul a se afla din figura 4 si anume:
. R-h
sina = ——
R )

unde h - distanta de la fundul brazdei pana la
particula (punctul K).

De aici
_ . R-h Figura 5. Schema interactiunii dinamice a
a =arcsin : ©) cuitului-disc cu solul (in timpul t):
inlocuind (5), (6), (7) si (8) in relaia (4) se K, — pozitia particulei de sol (punctul K) dupa ce
obtine: cutitul-disc s-a rotit sub un unghi wt; L, — pozitia
noua a particulei de sol de la adancimea de lucru h
x, = (Rcos w -V, t)-cos w t+ Rsin w -sin w t (10)

1
. = (Rcos a -V, t)-sinw t-Rsina -cosw t

Relatia (10) reprezinta coordonatele particulei de sol in raport cu sistemul mobil de coordonate

x,0y..
1 1
Viteza relativa a particulei de sol se determina din relatia urmatoare:
V, =V,|1+k? - 2k1(sina +wtrcosa )+ w2 , (11)

unde k — coeficient egal cu k = ﬂ.
|

Acceleratia relativa a particulei de sol se determina prin relatia:

dv
a =—= . 12
=gt (12)
Acceleratia relativa a particulei de sol va fi:
_ Vw (wt -k cos) 13)

" J1+K? - 2kx(sina +wtxcosa) +wit?

Din figura 5 reiese ca fortele de frecare ce contribuie la rotirea cutitului-disc se afla in zona figurii
KK LL,. Aceste forte actioneaza cel mai mult in zona KK si mai putin—in LL , iar in jurul punctului L,
actiunea fortelor de frecare ce contribuie la rotirea cutitului-disc este egala cu zero (fig. 5). Toate
aceste aspecte trebuie luate in considerare la proiectarea organelor de lucru de tip cutit-disc rotativ ale
masinilor agricole.

In constructia elaborata de Iurie Melnic (2015), o mare importanta o au dimensiunile organelor de
lucru care taie solul pana la adancimea de 16 cm. Conform studiului preventiv, diametrul cutitului-disc

ar trebui sa fie ales egal cu A& 0,40-0,45 m.

Cutitul-disc se alege cu muchia lisa, iar setul de utilaje trebuie sa fie dotat si cu cutite-disc cu
crestaturi mici si esentiale. Aceasta permite de a indeplini 0 gama mai larga de lucrari si asigurarea cu
precizie mai mare a conditiilor optime de realizare a lor. Grosimea discului se alege in functie de
rezistenta si structura solului, dar nu mai mult de 20 mm.

Conform datelor cercetarilor stiintifice in domeniu (Rudenko, N.E. 2005), unghiul a din formula (9)
trebuie sa se afle in limitele a=25-30°.

Pentru adancimea de lucru h=0,16 m a cutitului-disc al cultivatorului elaborat de lurie Melnic
(2015), raza calculata R __a discului se determina din relatia:
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Rcalc sina = Rcalc -h
R (L-sina)=h . (14)
in final, raza cutitului-disc rezulta din formula:
h

R, =———

calc 1_ Sina y (15)
iar diametrul calculat este:

= 2xh _ 2x0,16 — 0,55 m. (16)

1-sina 1-sin30°
Asadar, in urma studiului efectuat, putem afirma ca diametrul calculat al cutitului-disc proiectat
trebuie sa fie D_, =0,55 m.

CONCLUZII

1. Studiul teoretic privind cutitul-disc proiectat a permis obtinerea relatiei de calcul al coordonatelor
X, siy, ale particulei de sol in sistemul mobil de coordonate X ,OY, la rotirea sub un unghi a.

2. Fortele de frecare care contribuie la rotirea cutitului-disc proiectat depind de nivelul de pozitionare
a particulei in stratul de sol, care se caracterizeaza prin marimea unghiului a.

3. Forma geometrica a crestaturii muchiei cugitului-disc se presupune a fi determinata de valorile

momentelor M, care apar de la actiunea fortei de frecare F; a solului pe suprafata cutitului-disc.

4. In urma studiului efectuat, diametrul D, al cutitului-disc proiectat trebuie sa fie egal cu
D_ =0,55m.
calc !

5. Domeniul de utilizare a organelor de lucru de tip cutit-disc poate fi extins la masinile de plantat,
semanat si administrat ingrasaminte minerale.
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PRODUCEREA $I UTILIZAREA BIOCOMBUSTIBILILOR iN
BAZA ALCOOLILOR MONOATOMICI

Valerian CEREMPEI
Institutul de Tehnica Agricola ’Mecagro™, Republica Moldova

Absract. The aim of the research is comprehensive and efficient valorization of biomass energy potential by
developing the technology and technical means of production and use of biofuels based on monatomic alcohols.
The accomplishment of this purpose required to achieve the following objectives: analysis of the current state;
development of technology and technical means for sweet sorghum harvest and processing; technical-experimen-
tal argumentation of eco-gasoline composition; researching the quality of developed technical means and engines
fuelled with biofuels; estimating the economic effects and development of practical recommendations. As a result
of performed investigations there were obtained monatomic alcohols mixtures (ethanol, butanol) with gasoline of
low octane number, which insure technical, economic, ecologic and social efficiency of their production and use.

Key words: Biofuel; Sweet sorghum; Technology; Eco-gasoline; Ethanol.

Rezumat. Scopul cercetarii este valorificarea complexa si eficienta a potentialului energetic provenit din
biomasa prin elaborarea tehnologiei si mijloacelor tehnice de producere si utilizare a biocombustibililor in baza
alcoolilor monoatomici. Realizarea scopului propus a necesitat solutionarea urmatoarelor obiective: analiza stadiului
actual, elaborarea tehnologiei si mijloacelor tehnice pentru recoltarea si procesarea sorgului zaharat; argumentarea
tehnico-experimentald a compozitiei ecobenzinelor; cercetarea calitatii mijloacelor tehnice elaborate si a motoarelor
alimentate cu biocombustibili; estimarea efectelor economice si elaborarea recomandarilor practice. Drept rezultat
al lucrarilor efectuate sunt obtinute amestecuri ale alcoolilor monoatomici (etanolului, butanolului) cu benzina cu
cifra octanica redusa, care asigura eficienta tehnico-economica, ecologica si sociala in productia si utilizarea lor.

Cuvinte-cheie: Biocombustibil; Sorg zaharat; Tehnologie; Ecobenzina; Etanol.

INTRODUCERE

Resursele regenerabile de energie reprezinta una dintre variantele sigure de inlocuire a combustibililor
fosili in lume, inclusiv in Republica Moldova. Conform angajamentelor asumate, catre anul 2020 se
estimeaza o crestere a nivelului de energie regenerabila de pana la 20% din totalul energiei folosite la
nivel european (Rezolutia Parlamentului European 2009; Duca, Gh. 2010). in anul 2004, Parlamentul
Republicii Moldova a adoptat ca directie strategica pentru activitatea de cercetare-dezvoltare eficientizarea
complexului energetic si asigurarea securitatii energetice, inclusiv prin folosirea surselor regenerabile.

Desi resursele regenerabile de energie (solara, eoliana, a biomasei etc.) sunt folosite din momentul
existentei vietii umane pe Pamant, volumul si randamentul folosirii acestora in ultimii 200-150 de ani
cedeaza semnificativ in favoarea combustibililor fosili. Principala cauza a acestei cedari este cunoasterea
insuficienta a multor aspecte ce tin de valorificarea resurselor regenerabile de energie.

Cei mai mari consumatori de resurse energetice sunt mijloacele tehnice dotate cu motoare cu
ardere interna (MAL), care consuma actualmente cca 35% din volumul total al resurselor energetice
primare utilizate (Cerempei, V. 2014). In acelasi timp, mijloacele de transport, impreuna cu alte mijloace
energetice (centralele electrotermice, obiectele industriale etc.), emana anual in atmosfera cca 6 mird.
tone de CO,. Conform estimarilor specialistilor, in ultimii 100 de ani continutul de CO, in atmosfera a
crescut cu 30% (Habasescu, I. et al. 2014). Amploarea si gravitatea proceselor poluante este tot mai
acuta si reprezinta o amenintare serioasa pentru planeta noastra. O mare parte din poluantii din atmosfera
sunt rezultatul combustibililor folositi la alimentarea motoarelor cu ardere interna.

Actualmente, majoritatea motoarelor cu ardere interna sunt alimentate cu benzina si motorina, care
se disting prin performante inalte, dar si costuri pe masura. Preturile la produsele petroliere sunt in
permanenta crestere si sunt greu de controlat. La aceasta se mai adauga si scaderea rezervelor de
petrol, precum si faptul ca cele mai mari rezerve de petrol se afla in zone geopolitice sensibile. De
aceea trebuie cautate in permanenta metode de inlocuire a combustibililor fosili cu cei regenerabili.

Utilizarea unor alcooli monoatomici pentru alimentarea motoarelor cu ardere interna devine o practica
tot mai raspandita in diferite tari. Astfel, folosirea etanolului la alimentarea autovehiculelor a fost
inregistrata in anul 1908, cand firma Ford (SUA) a inceput sa produca automobile (model T) care
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puteau fi alimentate cu benzina, etanol sau cu amestecul acestora. Astazi cei mai mari producatori de
etanol sunt Brazilia si SUA. Aceste tari produc impreuna peste 85% din etanolul de pe piata mondiala.

Productia etanolului in scop energetic a fost asimilata pe larg in anii 70 ai secolului trecut. In
aceasta perioada atentia cercetatorilor a fost focusata, in mod prioritar, spre studiul proprietatilor de
exploatare a alcoolilor monoatomici si a amestecurilor combustibile metanol-benzina, etanol-benzina.
Cercetatorii din SUA (Lowus, S.O., Devote, R.S. 1976; Turon, M. 1998; LoRusso, J.A., Tabaczynski,
R.J. 1976), Brazilia (de Carvalho Neto, Carlos Coelho, Schulte, D.O. et al.; Goldemberg, 1., Teixeira,
C. etal. 2004; Lanzer, T., von Meien, O.F., Yamamoto, C.1. 2005), Germania (Schaffrath, M. 1975) au
studiat performantele motoarelor alimentate cu biocombustibili: capacitatile de pornire, parametrii
energetici si economici, compozitia chimica a gazelor de esapament etc.

Experienta acumulata cu privire la folosirea alcoolilor monoatomici la alimentarea MAI a demonstrat
Ccu benzina prezinta, practic, aceleasi performante energetice si economice (puterea motorului, consum
specific al combustibilului) ca in cazul alimentarii cu benzina curata. Totodata, datorita maririi eficientei
de ardere a biocombustibilului, concentragia de CO, si CO in gazele de esapament la motoarele alimentate
cu amestecuri din alcooli monoatomici si benzina este mai mica decat la motoarele alimentate doar cu
benzina.

Cercetarile ulterioare efectuate in fosta URSS (Smal’, F.V., Arsenov, E.E. 1979), Rusia (Makarov,
V.V. et al. 2005), Ucraina (Mihnenko, E., Olijni¢uk, S. 2004), Uzbekistan (Sajdahmedov, S.I. 2005),
China (Gao, J., lang, D., Huang, Z. 2007) si, in special, in Romania (Manea, Gh., Georgescu, M. 1992;
Apostolache, N., Sfinteanu, D. 1989; Borta, V.M., Segal, B. 1988) au confirmat rezultatele obtinute de
cercetatorii din SUA, Brazilia si, Germania. A fost studiata de asemenea activitatea coroziva a alcoolilor
monoatomici, care necesita inlocuirea unor materiale din sistemul de alimentare MAIS, camera de
ardere ramanand neschimbata. Totodata a fost demonstrata ineficienta utilizarii practice a metanolului
pentru combustie in motor din cauza valorilor inalte ale activitatii corozive si ale concentratiei de
substante nocive in gaze de esapament. Metanolul se recomanda a fi folosit pentru obtinerea esterilor
care imbunatatesc proprietatile benzinei.

Utilizarea masiva a etanolului a provocat cresterea pretului la zahar si la porumb (Goldemberg, 1.,
Teixeira, C. et al. 2004; Lanzer, T. et al. 2005), generand 2 probleme: a) asigurarea cu materie prima
a procesului de productie a etanolului; b) producerea automobilelor dotate cu motoare hibride.

Cercetarile au stabilit ca pretul etanolului poate fi estimat la cel mai scazut nivel in cazul producerii
acestuia din trestia de zahar si sorg zaharat (Borta, V.M., Segal, B. 1988). De aceea cercetatorii din
Romania (Goian, M., Antohe, 1. 1991), Italia (Giuliano, G., Pietro Moncada P.C., Zibetta, H. 1992),
Republica Moldova (Moraru, Gh. 2000) au studiat posibilitatea cultivarii, recoltarii si procesarii sorgului
zaharat, care este mai potrivit pentru conditiile pedoclimatice din Europa de Sud. Rezultatele prealabile
obtinute demonstreaza eficienta cultivarii sorgului zaharat pentru productia alcoolilor, dar exista un sir
de factori de ordin tehnic, economic si de mediu care influenteaza productia de sorg zaharat si care
necesita o abordare argumentata stiingific si studii ulterioare.

Pentru valorificarea potentialului existent sunt necesare tehnologii si mijloace tehnice eficiente de
recoltare si procesare a sorgului zaharat specifice conditiilor Republicii Moldova, metode si mijloace
de preparare a amestecurilor combustibile. Informatia din literatura de specialitate privind subiectele
mentionate nu este suficienta pentru a face o argumentare plauzibila referitoare la posibilitatea si
eficienta producerii etanolului in conditiile Republicii Moldova, iar informatia disponibila adesea poarta
un caracter fragmentar si contradictoriu. Se impune astfel necesitatea unor cercetari complexe privind
optimizarea compozitiei biocombustibililor formati in amestec cu alcooli monoatomici, argumentarea
tehnologiilor si mijloacelor tehnice pentru recoltarea si procesarea sorgului zaharat, pentru dozarea si
amestecarea componentelor biocombustibililor lichizi, crearea unor baze de date experimentale si de
incercari de exploatare referitoare la caracteristicile, proprietatile elaborarilor concepute in lucrare si
valorificarea acestora.

Scopul lucrarii consta in valorificarea complexa si eficienta a potentialului energetic al biomasei prin
elaborarea tehnologiei si a mijloacelor tehnice de producere si utilizare a biocombustibililor in baza
alcoolilor monoatomici.
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MATERIAL S| METODA

Pentru recoltarea sorgului zaharat a fost
elaborata o combina (fig. 1), care permite
obtinerea fragmentelor de tulpini cu lun-
gimea 150-200 mm, separate de frunze si
panicule, ultimele fiind acumulate in re-
morca, aparte. Cercetarile procesului de
stoarcere a sucului din tulpinile sorgului zaharat
au fost efectuate pe macheta presei cu 3
valturi (fig. 2 a), iar incercarile de exploatare
— pe linia tehnologica (fig. 2 b,c).

Incercarile de exploatare a combinei si
a liniei de presare au fost efectuate in co-
mun cu specialistii Statiei de Stat pentru In-
cercarea Masinilor, conform cerintelor do-
cumentatiei tehnice in vigoare. Cercetarile
si incercarile metodei de preparare a ames-
tecurilor combustibile au fost efectuate pe
instalatii care asigura curgerea lichidului prin
orificii calibrate sub influenta suprapresiunii
cu o valoare constanta (Fig. 3).

Caracteristicile de stand au fost obtinute
la catedrele de specialitate ale Universitatii Agrare de Stat din Moldova si Universitatii Tehnice a
Moldovei pentru motoarele ZMZ 53 si din seria VAZ (VAZ 2101, VAZ 2103, VAZ 2106). Caracteristicile
motoarelor au fost obtinute pe standul MPB 100 si M 2812-4 (producator — firma VSETIN, Cehia),
obtinute in conformitate cu GOST 14846, cu solicitare partiald a motorului testat 1=P/P_=25,40,55,70,85%
si cu solicitare totala 1=P /P _=100%.

In procesul masurarilor emisiilor gazelor de esapament s-au determinat concentratia oxidului de
carbon (CO) si hidrocarburilor (CH). Gazele emise au fost masurate in conformitate cu GOST 17.2.2.03,
folosindu-se gazoanalizatorul GIAM 29 si cromatograful HP 589011 (SUA).

Incercarile de exploatare au fost efectuate pe motoare VAZ 2103, instalate pe automobile 1J 2717
si alimentate cu benzina Premium-95, ecobenzina E20 (amestec de 20% etanol in benzina), eco-
benzina B20 (amestec de 20% butanol in benzina).

Figura 1. Combina de recoltat sorg zaharat
elaborata in cadrul Institutului “Mecagro”

Proprietatile fizico-chi-
mice ale combustibililor au
fost determinate in confor-
mitate cu documentele nor-
mative acceptate in Repub-
lica Moldova. Mai multi para-
metri ai motoarelor si mij-
loacelor tehnice testate au
fost estimati cu test-control-
ler-ul Q.brixx gate (firma
Gantner, Austria), care este
dotat cu modulurile de
masurare Q.brixx A 106 si
Q.brixx A107 (fig. 4). Test-
controller-ul masoara si inre-
gistreaza pe calculator un sir
de marimi fizice (mecanice,

. o ) electrice, termice etc.).
Figura 2. Utilaje ITA ,,Mecagro” pentru procesarea sorgului

zaharat: a - macheta presei; b, ¢ - linia tehnologica
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Figura 3. Vederea generala a instalagiilor Figura 4. Test-controller-ul Q.Brixx gate
,.Biomixt” (a) si ,,Biomixt-Pres”(b) cu moduluri de masurare

REZULTATE SI DISCUTII

Analiza efectuata a permis stabilirea itinerarului tehnologic rational de recoltare a sorgului zaharat,
concretizarea principalelor operatii realizate de catre combina. Printre aceste operatii se specifica
urmatoarele: taierea si fragmentarea plantei, separarea tulpinilor de frunze si panicule, incarcarea lor
in mijloace de transport pentru livrarea ulterioara la locul de prelucrare (fig. 5).

Tehnologia propusa de catre cercetatorii |. Habasescu, V. Cerempei, N. Balaban, V. Raicov, lu.
Molotcov (2008) se deosebeste de tehnologiile descrise de catre Gh. Moraru si M. Goian prin utilizarea
combinelor specializate si separarea tulpinilor de panicule si frunze nemijlocit in procesul recoltarii.
Totodata, tehnologia propusa difera de tehnologiile utilizate la recoltarea trestiei de zahar (Kletkin M.,
Randy Powell s.a.) prin colectarea paniculelor si frunzelor.

Recoltarea masei vegetale. Analiza efectuata a facut posibila alegerea pentru recoltarea plantelor
cu tulpini groase a vindroverului cu piese de lucru rotative, cu axa verticala. Pentru acest tip de
vindrover a fost elaborat un model fizic al procesului de taiere si deplasare a masei vegetale, de
asemenea au fost argumentati parametrii constructivi si cinematici (Cerempei, V. 2014).

Pentru taiere ireprosabila si antrenare sigura cu consum redus de energie este necesar ca tulpina,
pana a intra in contact cu suprafata de lucru a dintelui de antrenare, sa fie tdiata si introdusa complet
in spatiul de antrenare a discului (fig. 6). Din momentul contactului varfului dintelui din tambur cu
tulpina, corelatia dintre viteza combinei (V_ ) si viteza unghiulara a tamburului (w_ ) trebuie sa

Figura 5. Schema-bloc a tehnologiei propuse pentru recoltarea si prelucrarea sorgului
zaharat (cantitarile de material sunt indicate in % mas.):*presare mecanicd; ** presare
mecanica + imbibigie (difuzie)
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corespunda urmatoarei conditii: tulpina, inainte de a fi atinsa de peretele urmatorului dinte, trebuie sa
intre in interiorul spatiului de antrenare la distanta egala sau mai mare decat diametrul acesteia
(fig. 6). In acest caz, distanta parcursa de combina va putea fi calculata astfel:
S=i+d, @
unde 7 este incovoierea tulpinii; d— diametrul tulpinii.
Pentru parcurgerea distantei S este necesara durata de timp conform urmatoarei relatii:
S _i+d

t=——=

v v - )

com com

In aceeasi perioada de timp, tamburul se va roti cu unghiul (q -a) (Fig. 6):

q—azz—p—arctgL, (3)
z R-r

unde z este numarul de dinti ai tamburului; r — raza tulpinii; R — raza tamburului.

In acest caz, perioada de timp necesara pentru antrenarea tulpinii va putea fi calculata astfel:

g-a _,2p r r+d
=— —=(—-arctg—)/w,_, =
L= (et o) W = @

Deoarece diametrul tulpinii (d) de porumb si de sorg este mult mai mic ca cel al tamburului
(D, »30...40mm<D_._»550 mm), iar incovoierea tulpinilor plantelor mentionate, in conditiile normale,
se apropie de 0 (i®0), formulele (2) si (4) obtin o forma mai simpla:

2p d
t= sau t=——
ZV ant com ' (5)
Dinrelatia 5 rezulta:
Vcom d 2pVCOm
—O=— sau  Iw,, = —>20 (6)
IV, 2P d

Pentru cazul general, cand tulpina, in momentul initierii taierii, se afla intre dintii tamburului, raportul
parametrilor constructivi si cinematici trebuie sa corespunda situatiei descrise prin relatia:

w,, £2pV,,. /d . ()

com

Imediat dupa taierea tulpinii este necesar sa se efectueze consecutiv urmatoarele operatiuni:
evacuarea tulpinii dinrand, deplasarea, reorientarea din pozitia verticala in cea orizontala si antrenarea
acesteia catre valturile ansamblului respectiv.

Pentru argumentarea teoretica a parametrilor vindroverului de asemenea au fost studiate si calcu-
late: diapazonul de antrenare a tulpinilor in spatiul lateral al tamburului; conditiile, care asigura pleni-
titudinea recoltarii si evacuarea operativa a tulpinilor din rand; actiunile fortelor in procesul de antrenare
si evacuare a tulpinilor (Habasescu, 1., Cerempei, V., Deleu, V. et al. 2009).

Procesarea tulpinilor. in baza analizei tehnologiilor si utilajelor existente, pentru extragerea sucului din
tulpinile plantelor zaharoase, a fost argumentata oportunitatea utilizarii
preselor cu valturi pentru stoarcerea sucului din tulpinile sorgului

zaharat si au fost motivati parametrii de baza ai presei care ar asigura 1 1\Vcom

obtinerea unor cantitati mari de suc brut din sorg zaharat folosit pentru « .

fabricarea alcoolilor monoatomici si a altor produse. ‘
Productivitatea si gradul de extragere a lichidului la pre- goiiing

sarea materialului intre valguri. Volumul materialului care trece o

A - - - . - - - - |

intr-o unitate de timp printr-un joc dintre doua valturi (fig. 7), a g ( o ) F’

caror viteza periferica este egala, considerand ca patinarea

lipseste, se determina prin relatia: ~—_"
V = b*h*y, (8)
unde b este lungimea tavalugului (latimea zonei de presare), m;

h —grosimea stratului antrenat intre valturi, m; v — viteza periferici ~ Figura 6. Schema antrenarii si
avalturilor, m/s. evacugrii tulpinii din rdnd
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Masa materialului prelucrat intr-o
unitate de timp (productivitatea) poate —
fi determinata stiind masa in vrac (ma-
sa volumetrica) g a materialului (kg/m®):

Q., =Vg =bhng . 9)

La trecerea materialului printre val-
turi, stratul se comprima de la grosimea
h pana la s (valoarea pasajului). Ca
rezultat al procesului de comprimare
are loc eliberarea lichidului din mate-
rial si cresterea masei volumetrice a
materialului stors (bagasei) g,.

Gradul de extragere a lichidului
poate fi determinat din relatia:

GE = va - Qb - &
Qm  Qu
unde Qb, Qs este masa materialului stors (bagasei) si a sucului extras, intr-o unitate de timp, kg/s:
Q,=V, g, =bxsxvxg,. (11)
Substituind Q_ si Q, din expresiile (9) si (11) in expresia (10) obtinem:
h-Dh

= __ngS: - E: -k—
GEnghlkhlkh, (12)

Figura 7. Schema aplicarii forgelor asupra
materialului presat

! (10)

unde k= E;—b este coeficientul de comprimare a masei vegetale.

in formula (12), numitorul (g-h ) reflecta starea materiei prime, iar numaratorul g,'s — ceaa materiei
stoarse (bagasei).

Valoarea teoretica maxima a gradului de extragere GE__ este determinata de fractia sucului in
tulpini fs, de unde rezulta:

g_bxh—Dh.

_ ¢ _1_9p'S _
GE_ =f =1-=2—=1- 1
max S gxh g h ( 3)
XS
Prin urmare beh =1-f, =1, si, respectiv:
S g _f
—=f 2. =_u
g Tk (14)

undef, si f_ sunt fractiile masice ale sucului si, respectiv, ale substantei uscate in tulpinile presate.

Pentru fiecare caz concret, valorile f, si f_ se determina in conditii de laborator, iar dupa aceasta,
utilizand formula (14), se calculeaza raportul s/h.

in baza formulei (13) calculam subtierea grosimii stratului Dh, care permite antrenarea tulpinilor si
extragerea sucului cu GE®f_, adica:

Dh=h-s=D(l-cosj)= h@l— fSUX% g de unde
b

1- fsuxy 1- fsu
D=h 9o -y 4 . (15)

1-cosj 1-cosj

Asadar, calculand h dupa formula (9) si masurand valorile proprietatilor fizice ale materialului
presat (f, f_, 9,0, ., 3), se determina diametrul valturilor D si valoarea jocului s.

su’

De asemenea a fost motivata teoretic si puterea consumata la presarea materialului.
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In baza recomandarilor teoretice au fost calculate
valorile parametrilor tehnologici si constructivi ai presei
cu valturi, care ulterior au fost optimizate folosind planul

‘Lu’—:l—"” * B, Cu ajutorul modelelor matematice au fost determi-

Max D, nate regimurile optime de presare: jocul initial dintre valturi

[ 5+7 mm, turatia valturilor 10-11 min, forta de presare
O e —maximum posibila (150kN).

Min H Productia biocombustibilului. Avand in vedere ca

h, * ! C h biocombustibilii se produc in diferite conditii, productia

acestora se caracterizeaza atat prin productivitate diferita,

h, cat si prin compozitia amestecului, precizia de dozare etc.

— Pentru a face fata acestei situatii, principiul de functionare

v v v v ainstalatiei elaborate se bazeaza pe fenomenul curgerii

0 lichidului prin orificiu sub influenta suprapresiunii (fig. 8).

Simplitatea constructiva si gabaritele mici completate de

—— > precizia inalta si diapazonul larg de dozare ii atribuie acesteia

Figura 8. Schema dozatorului cu competitivitate in comparatie cu alte instalatii de acest tip.

acfiune continug combinata Pentru metoda propusa a fost elaborata formula care

de menyinere a suprapresiunii permite determinarea erorii de dozare a componentilor

lichizi:

u
1
Dh (Jxloo%
h+—P U ’
rg

unde Q si Q, reprezinta debitele de curgere, cel nominal si, respectiv, cel real (pentru Dp, S si m
constante); h —inaltimea coloanei de lichid la intrare in orificiul de evacuare, m; Dh, Dr — abateri de la
valorile date ale inaltimii coloanei (m) si presiunii (Pa) lichidului; r — densitatea lichidului dozat, kg/m?;
g — acceleratia caderii libere.

Pentru realizarea conditiilor descrise este necesar ca debitul Q de curgere prin orificiul calibrat cu
sectiunea S sa se afle in diapazonul Q+DQ, unde DQ reprezinta eroarea debitului de curgere. La
randul sau, DQ este determinata de suma erorilor care apar la mentinerea suprapresiunii Dr si a
nivelului Dh. Gradul cu care Dr si Dh influenteaza DQ poate fi stabilit din analiza formulei (16), avand

DQ

invederecad = EXlOO% , de unde rezulta ca eroarea de dozare d se micsoreaza odati cu cresterea

d :QéQ'XlOO%: 1- 1+

(16)

(DXD> (D> (D> (D> (D~

Dr. Deci limd =0.
p, ®¥

Din graficul alaturat (fig. 9)
rezulta ca pentru Dr>0,2x10°
Pa, iniltimea initiala a coloanei de
lichid h nu influenteaza, practic,
eroarea. Asadar putem afirma ca
odata cu marirea caderii presiunii,
dependenta d=f(Dh) devine mai
mica si cand Dr®¥, eroarea de
dozare nu depinde de marimea
Dh. Putem constata ca pentru r,
cu valori mari eroarea de dozare

_ _ _ d depinde numai de erorile de
Figura 9. Eroarea de dozare d in funcrie de suprapresiunea mentinere a presiunii date in rezer-

Dp din rezervorul de lucru pentru diferite inalyimi ale vorul de lucru.
coloanei de lichid
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Tabelul 1. Proprietarile fizico-chimice si de exploatare ale amestecurilor combustibile cu
alcooli monoatomici

Caracteristicile combustibililor
=8 = s E 20
| 2 | % [Eg |8 (38| 5 | e
Denumirea S 2 S8 | g3 | §3 H .
caracteristicilor z E =3 =% | S5 | we = Benzina
e o © c N c N L3 c 80%0)
S5 S 5 | €5| €5 |88 & —
k> % 5 g0 | go E 0 O\Jg % §
g 23°
Distilare:
- temperatura initiala de 42>35* 110 43 40 40 76 43
distilare, °C
- temperatura distilarii, °C
pentru:
10% vol. 55/<75* 113 55 52 48 77 53
50% vol. 85/<120* 116 87 89 67 78 84
90% vol. 154/<190* 116 154 147 145 83 120
- punct final de distilare, °C | 194/<215* 116 194 192 192 95 193
- reziduu, % vol. 1,3/<2* 1,0 1,2 1.2 1,2 0,1 14
- reziduu +pierderi, % vol 2,5/ <4* 2,0 2,5 2,0 2,0 0,5 2,0
Cifra octanica COM 75,5 86,5 77,3 78,8 84,9 91* 84,6
Densitate (20°C), kg/m® 728/<775* 797 733 739 745 | 806/790* 750
é'osgg)zl't;tﬁqf;snemat'ca 0,57 364 | 065 | 073 | 060 | 152 0,91
Punct de tulburare (de <-60 <-60(107/- (78,3/-
fierbere/congelare)*, °C (35/-215)* | 108)* <85 | <55 | <-55 114,5)* <55
Presiune de vapori, kPa 54,3/<80* 4 50,9 47,5 58,7 23* 50,9
:Qg'lf"jl%%gem‘é”a“zare’ M| 012/<3* | 056 014 | 016 | 0,18 0,20
Gume actuale, mg/100cm® 1,4/<5* 0,8 1,2 0,9 1,05 0,7

Legenda: * Conform normativelor sau datelor informative; Etanol FEA — fractia etero-aldehida a etanolului

Argumentarea compozitiei biocombustibilului. Studiul teoretic al procesului de combustie in
MAI demonstreaza ca acesta depinde de multi factori, principalii dintre care sunt calculati pentru
amestecuri cu diferite fractii ale etanolului. Realizarea studiilor teoretice a permis sa fie determinate
conditii pentru arderea performanta a biocombustibilului in motor: raportul dintre fractiile alcoolului
(pana la 25-30% vol.) si ale benzinei, parametrii constructivi ai camerei de ardere, ai sistemului de
alimentare, regimul termic al motorului.

Pentru valorificarea eficientd a potentialului energetic al amestecurilor alcool-benzina au fost cercetate
proprietatile fizico-chimice si de exploatare ale acestora (tab. 1), finand cont de conditiile argumentate teoretic.

Studiul proprietatilor amestecurilor de alcooli monoatomici cu benzina a permis efectuarea etapei a
doua de studiu a compozitiei acestora si a conditiilor de combustie. La etapa a treia s-au efectuat
cercetari de stand ale motoarelor alimentate cu ecobenzine.

Dupa cum a demonstrat studiul teoretic, dependenta parametrilor motorului (P,, g,) de concentragia
etanolului in amestec cu benzina la diferite sarcini 1 si turatii n ale arborelui cotit prezinta un interes

Tabelul 2. Nivelul factorilor de influenza in planul de cercetare Box-Behnken 32

Valori naturale Nivelul valorilor codate
Factorii Niveluri Interval |. . . .

- - = - .. |inferior | de baza | superior

inferior | de bazi [superior|de variatie
X — fractia etanolului in amestec 0 20 40 20 1 0 1
C., % vol.
X, — sarcina motorului Pi/P,, % 40 70 100 30 -1 0 +1
X, turatiile arborelui cotit n, min| 2000 2500 3000 500 -1 0 +1
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deosebit. Cercetarile au fost realizate conform planului de gradul doi, cu trei factori la trei niveluri B,
(tab. 2). In calitate de functie de raspuns au servit puterea motorului P, (y,) si consumul specific de
combustibil g, (y,). Cercetarile au fost realizate la temperaturi constante ale agentului termic din sistemul

de racire al motorului (70-80°C) si al mediului din laborator (20£2°C).
In rezultatul prelucrarii datelor experimentale au fost obtinute urmatoarele modele regresionale

multifactoriale:

P,=11,84+0,35X,+0,42X,-0,021X-0,006X,-0,0046X,2+0,00019X, X, +0,000004X 2,

A7)

g,=-343,3-1,96X-1,44X,+0,6X,+0,07X2,+0,025X?,-0,001X,X,-0,0001X2,. (18)

ge. QKW b
ge. g’kW-h

320 il ! oL 320
0 10 20 30 40 40 60 80 100 2000

v & v 2500 3000
Fractia etanolului, % vol Sarcina motorului, %

Figura 10. Efectele medii ale fracyiei etano-
lului, coeficientului de sarcina Pi/Pe si turatiei
arborelui cotit n asupra consumului specific
al motorului VAZ 2103:a) 1 =70%,
n=2500min?; b) Ce=20% vol., n=2500min?;
¢) Ce=20%vol., Pi/Pe=70%

In baza acestor modele de regresie, pentru
puterea si pentru consumul specific al motorului VAZ
2103 (fig. 10), prin metoda optimizarii prin compromis,
se pot recomanda urmatoarele caracteristici: continut
de etanol in ecobenzina C = 15+25 % vol., coeficien-
tul de sarcina P,/P = 70+90 %, turatiile arborelui cotit
n = 2500--3000 min*. Este important sa retinem ca
majorarea puterii si reducerea consumului specific
de combustibil al motorului VAZ 2103 implica marirea
concomitenta a sarcinii P, / P_ (X)) si a turatiilor
arborelui cotit (X,).

Cercetarile efectuate pe un alt stand (M2812-4,
Cehia) demonstreaza ca cresterea turatiei arborelui
cotit pana la 4000 si adaugarea butanolului in ames-
tecurile binare B10, B20, B30 (butanol — 10-30% vol.,
respectiv, benzina Normala 80 — restul) si triple E16
B16 (etanol — 16% vol., butanol — 16% vol., benzina

Normala 80 — restul) nu schimba, practic, nimic in
esenta fenomenelor de functionare a motorului.

Analiza gazelor de esapament la motoarele de tip VAZ (e=8,5) demonstreaza ca in cazul alimentarii
motorului cu benzina pura Premium-95 concentratia CO nu depaseste normele admisibile, insa
concentratia hidrocarburilor CH depaseste aceste norme (tab. 3). Alimentarea motorului cu amestec
etanol-benzina Normala 80 (20% : 80% vol.) permite incadrarea concentratiei CO si CH 1in limitele
admisibile conform GOST 17.2.2.03, stabilite pentru motoare cu 4 cilindri. Diminuarea concentratiei
COin gazele de esapament ale motorului alimentat cu amestec etanol-benzina, dupa parcursul a 32 km
si 64 km, este cauzata, probabil, de cresterea temperaturii motorului si arderea mai completa a carbonului.

Tabelul 3. Componensa gazelor de esapament la motoarele VAZ-2103

Distanta parcursi Concentratia substantelor
Nr.| Marca automobil, Tipul inttimp ul 4 nocive la turatii, min
crt. | (nr. deinregistrare) combustibilului incercirilgr Kkm CO, % vol. CH, ppm
' 900 | 3000 900 3000
1 |1J-2717 (CIK-390) Benzina Premium 95 0 0,33 | 1,68 1344 | 1957
2 |1J-2717 (CHV-927) Amestec E20 0 2,22 2,05 361 525
3 | 1J-2717 (CHV-927) Amestec E20 32 0,69 | 0,23 671 246
4 |1J-2717 (CHV-927) Amestec E20 64 0,23 | 0,25 990 446
Norme admisibile,
® |GOST 17.2.2.03 35 | 20 | 1200 | 600

Valorificarea rezultatelor obtinute. In cadrul incercarilor de exploatare s-a demonstrat ¢ combina
de recoltat sorg zaharat (fig. 1) elaborata la Institutul de Tehnica Agricola “Mecagro” satisface cerintele
agrotehnice. Combina asigura taierea si maruntirea calitativa a tulpinilor cu lungimea fragmentelor in
limitele |, = 150200 mm. in procesul incercarilor, linia tehnologica pentru procesarea sorgului zaharat
(fig. 2) a avut o productivitate de pana la 9 t/h, cu gradul de extragere de pana la 45%.

Incercarile de exploatare a motoarelor au fost efectuate in doua etape (Cerempei, V. 2011). in
prima etapa, incercarile s-au efectuat pe 3 automobile marca 1J 2717, dotate cu motor de tip VAZ
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2103. in rezultatul incercarilor de exploatare s-a constatat ca automobilul de control a consumat 4678
litri de benzina Premium 95, la o distanta parcursa de 37724 km, consumul mediu de exploatare consti-
tuind 12,4 1/100 km. Automobilele experimentale au consumat, in mediu, 4311 litri ecobenzina E20, la o
distanta medie parcursa egala cu 32786 km (consumul mediu de exploatare — 13,15 1/100 km). Astfel,
consumul mediu de exploatare al automobilelor experimentale este cu 6% mai mare in raport cu
consumul automobilului de control.

in a doua etapa, automobilul martor a fost alimentat cu un amestec de 20% butanol in benzina
(ecobenzina B20). Automobilul testat a parcurs distanta de 12870 km, consumand 1583 litri (consumul
mediu de exploatare — 12,3 1/100 km).

Estimarile tehnico-economice ale elaborarilor realizate au aratat ca costul de productie al bioetanolului,
obtinut conform tehnologiei propuse de catre noi, variaza de la 0,47 pana la 0,64 $/1, fiind de 1,04+1,4
ori mai mic ca cel al etanolului obtinut din porumb. Totodata s-a demonstrat ca costul de productie al
ecobenzinei E20 este de 9,5+10 lei/l, fiind cu 9+13% mai mic in raport cu cel al benzinei Premium 95,
care are aproximativ aceeasi cifra octanica (COR 95). Inlocuirea benzinei Regular 90, 92, Premium
95 cu ecobenzina E20 ar asigura un efect economic de 14,64 mil. $/an. Efectul economic calculat de
laimplementarea instalatiilor Biomixt pentru prepararea amestecurilor combustibile constituie 380 mii
lei/an (26,6 mii $/an). Implementarea tehnologiei si mijloacelor tehnice elaborate in prezenta lucrare
asigura efectul economic comun calculat cu valoarea pana la 20 mil.$/an.

CONCLUZII

1. Rezultatele obtinute demonstreaza oportunitatea si eficienta folosirii amestecurilor de alcooli
monoatomici cu benzina pentru alimentarea MAI. Rezultatele cercetarilor au fost folosite la fondarea
bazei integrale pentru solutionarea complexa a problemelor ce tin de studii de marketing, cercetare,
proiectare si implementare in Republica Moldova.

2. Sunt formulate recomandari si documente normative privind proiectarea si exploatarea combinei
de recoltat si a presei de procesat sorg zaharat, a utilajului de dozare—amestecare a componentelor
biocombustibililor lichizi si privind exploatarea MAI alimentate cu ecobenzine. Au fost efectuate studii
economice privind costurile masei verzi de sorg zaharat, sucului crud si a etanolului.
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COBEPLUEHCTBOBAHUE TEXHUKW ONA NOCEBA -
HAYAINbHbIA 3TAMN NMPOrPAMMUPOBAHUA YPOXAWUHOCTU

Kamepuna BACH/IBKOBCBKA, Onexcuit BACH/IbKOBChKHH, /Imumpo IIETPEHKO

Kuposoepadckuii hayuonanvbHblii mexHuyeckuil ynusepcumem, Ykpauna

Abstract. The article proposes a new design of the sowing apparatus with peripheral arrangement of cells on
the seed disc and a passive device removing extra seeds through the inertial method for precise seeding of row
crops. Experimental researches on the proposed device have been conducted using sugar beet seeds and the
effect of under-pressure in the vacuum chamber of the sowing apparatus as well as the effect of circumferential
speed of the sowing disc on the coefficient of cells’ filling were determined. The proposed construction of the
new pneumo-mechanical sowing machine can significantly reduce the vacuum in the system increasing the
circumferential speed of the seed disc cells up to the values of forward speed of the sowing unit in the qualitative
filling of cells. In order to construct the response surfaces and the lines of smooth exit for the coefficient of seed
disc cells it was used the software package Statistica 6.0.

Key words: Pneumo-mechanical seed drill; Cell; Experiment; Circumferential speed; Vacuum; Coefficient of
cells’ filling.

Pedepar. B craThe mpemioxkeHa HOBas KOHCTPYKIHS BBICEBAIOLIETO amrapara ¢ nepudepuiiHbIM
pAacIioo’KeHHEM S9eeK Ha BBICEBAIOLIEM JIUCKE M MTACCHBHBIM YCTPOICTBOM UIS YAAJICHHS JTUIIHUX CEMSH
WHEPLIUOHHBIM CIIOCOOOM /Il TOYHOTO MOCEBa IPOMANIHBIX KyNbTyp. [IpoBeneHsl SKCIepUMEHTalbHbIE
UCCIE0BaHMUs MIPEJIOAKEHHOTO BBICEBAIOIIIETO alllapaTa Ha CEMEHAX CaXxapHOH CBEKIIbI, ONPE/ICIICHO BIMSIHUE
pa3psDKeHHS B BaKyyMHOM KaMepe BBICEBAIOIIETO ammapara M OKPY)KHONW CKOPOCTH BBICEBAIOMIETO JWCKAa Ha
ko3 duireHT 3anonaHenus ssueek. [IpeanokeHHast KOHCTPYKIHMS HOBOTO ITHEBMOMEXaHUYECKOTO BBICEBAIOLIETO
amnmapara MO3BOJISIET 3HAYUTEIbHO CHU3UTHh BAKyyM B CHCTEME, YBEJINYHB OKPYXHYI CKOPOCTb SUEEK
BBICEBAIOILIETO AUCKA 10 3HAYEHHH MTOCTYMNATENbHOM CKOPOCTH MOCEBHOTO arperara Ipy Ka4eCTBEHHOM 3allOJTHEHUT
sigeek. J{iist mocTpoeHHs HOBEPXHOCTEH OTKIIMKA 1 JIMHUN POBHOTO BbIXO/A /sl KOA((DHIIMEHTA 3aII0IHEHNUS sTYeeK
BBICEBAIOLIIETO IMCKA MCIIOIB30BAJICS AKET IPUKIIAIHBIX mporpamm Statistica 6.0.

KiroueBnie cnoBa. [THeBMOMexaHHUeckHi BbIceBaroIuil amnmapart; Sdeiika; OkcnepumenT; OkpyxHas

ckopocTb; Paspsixenue; KoadduitueHt samnonHeHus sueex.

BBEJEHHE

[orck HOBBIX TEXHOIOTHI ¥ CTOCOOOB MEXaHU3ALUH CETIBCKOXO3SMCTBEHHBIX ONIEPAIH C LIEIBIO
o0ecrieueHus II0A0POIUs OYBBI, YMEHBIICHHS PECYPCO3aTPaT U COXPaHEHHE OKPYKaloIei cpebl
SBJISICTCS 3aJI0TOM OyIyIIero ypoxkasi v OJarocoCTOSIHHUSI CTPaHBbI.

[IporpamMMupoBanre yposkalfHOCTH SBJISIETCSL OTHUM M3 B&KHBIX M IIEPCIICKTHBHBIX HAMpaBIeHUN
B TEXHOJIOTHSIX IPOM3BOCTBA, B YACTHOCTH, IIPONAIIHBIX KY/IBTYD, YTO [TO3BOJISIET OOJIee panoHaIBHO
UCIIONIb30BAaTh MaTepualbHbIC, TPYIOBBIE U SHEPTETHYECKHE PECYPCHI AJIsl MAaKCUMaJIBHOTO BBIXO/A
NPOAYKLMHU HaJJIeKalero kadecrsa. [IoJHOIEHHOE BHEIPEHNWE TEXHOJOTHH MIPOrpPaMMHPOBaHUS
YPOXKaHOCTH B peaibHbIC XO3IHCTBEHHBIC YCIOBHUS CACPKUBAET PsAJ MPoOiIeM, KOTOpbIE TPeOyloT
KOMILJIEKCHOTO petieHusi. Cpean OCHOBHBIX BEIOOP OpyAus AJisi TOUHOTO IOCEBA, MOCKOIBKY paBHO-
MEpHOE pa3MellleHHe CEMSIH O TUIOMIAN TUTAHKS 3aJI0T XOPOILETo ypoxast B OyIyIieM.

CoBpeMeHHBIC TTHEBMOMEXaHUYECKUE BBICEBAIONINE ammapaTsl UIsi TOYHOTO MOCeBa, HECMOTPS
Ha JIOJNTYI0 UCTOPHUIO MX CO3AaHUS M YCOBEPIICHCTBOBAHUS, HMEIOT Psi/i HEIOCTATKOB, OCHOBHBIE U3
KOTOPBIX: HEAOCTATOYHAS JIO3UPYIOIIAsi CIOCOOHOCTh, KOTOpasi OTpaHIUYeHa OKPY)KHOH CKOPOCTBIO
BBICEBAIOLIETO JHCKa, a TAKKE HAJMYHE CIy4aiiHOTO HEe KOHTPOJIMPOBAHHOTO IMEpepacrpereeHus
MHTEPBAJIOB MEKAY CEMEHAaMH B 00po31e, BCIEACTBUE OONBLION OTHOCHTENBHOW CKOPOCTH CEMSTH
NpU KOHTAKTE C MOCJIECAHEH BO BpeMsl ABHIKCHUS CESUIKA HAa HOMUHAJIBHBIX CKOPOCTSIX. YCTpaHEHHE
MEPEYUCICHHBIX HEJOCTATKOB JOCTUTACTCA ITyTEM YBEIHUYCHHUSI OKPY)KHOH CKOPOCTH BBICEBAIOIIETO
JIMCKa U TIPUBE/ICHHE €€ K MOCTynaTeabHol ckopocTh cesiku (BacuibkoBebka, K.B. 2014).

MATEPUAJI 1 METO/bI

OZ[HaKO, IIPU KOHCTPYKIUAX COBPEMCHHBIX THCBMOMCXAHNYUCCKUX BBICCBAIOIIUX AlllIapaTOB PCIIUTDh
JAaHHYIO 3a/1a9y TCXHOJIOTHYCCKHU HEBO3MOXHO, ITOCKOJIBKY 3TO YXYAIIACT 06p330BaHI/Ie OIHO3CPHOBOI'O
IIOTOKa CEMJH €IIC HAa HAYaJIbHOM 3TaIi€ €ro (bOpMPIpOBaHI/IH.
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KauecTBeHHOE 03MpOBaHKE ceMsiH B OOpO31y 3aBUCHT, B TIEPBYIO O4Yepellb, OT PABHOMEPHOCTH
pacrosnioKeHus ceMsiH Ha BbIceBarolieM aucke. [loaTomy moxon k BEIOOPY (OPMBI OTBEPCTHil TUCKa
SIBJISICTCS OTPEACIISIOIINM Ha4aJIbHBIM YCIIOBHEM paBHOMEpHOTO BhiceBa (BacuibkoBebka, K.B. 2014).

CoBepIICHCTBOBAHHE TEXHUYECKHX CPEACTB JUIsl TOCEBAa MOXET CTaTh HAadyaJbHBIM 3TArloM
IPOrpaMMHUPOBAHUS YpoxKas, a MPaKTUIEeCKoe pelIeHne 0003HaYeHHON 3a1a4i TI03BOJUT MTOBBICUTh
KOHKYPEHTOCIOCOOHOCTh MPOAYKIIMH PACTEHHEBOACTBA U BBECTH OCHOBBI IOYBO3AIIUTHOTO U
pecypcocOeperaromero 3eMiIeAenus.

[ noBwimieHus: 9QGEKTUBHOCTH TOYHOTO BBICEBA CEMSH MPOMAIIHBIX KYIBTYp, Ha Kadenpe
CEIBCKOX035IHCTBEHHOIO MallMHOCTpOeHUs1 KupoBorpaackoro HalMOHAJIBHOTO TEXHHYECKOTO
YHUBEpCUTETa ObUI pa3paboTaH W M3TOTOBIICH OIMBITHBIA 00pa3ell HOBOTO IMHEBMOMEXAHUYECKOTO
BeiceBatotiero anmapara (Puc. 1) (ITerperxo, M.M. 2012).

I'maBHOW 0COOCHHOCTBHIO HOBOTO BBICEBAIOILETO ammapara sBseTCS HaJudue OPUTHHAIBHOTO
BBICEBAIOLIETO TUCKa 1 ¢ mepudepritHbIM pacloiIoKeHHEM sTYeeK 2, 32 KOTOPBIMU Ha €T0 BHYTPEHHEH
MIOBEPXHOCTH PACIIONIOKEHBI JIONATKK 3 sl IPUHYIUTEIHLHOTO 3aXBara CEMsIH B paboyeiil kamepe u
JaTBHEHIIero ero nepeMelieHus B 300y copoca.

BriceBaromiuii IUCK armapara 3aKperieH Ha IPUBOAHOM Bally 4 M HAXOIUTCS B IMJIMHAPUYECKOM OJIOCTH
KopITyca 5, COBMECTHO C KOTOPOH STMEHKHU 2 cO3/1al0T HEKOTOpBIEC YIIyOIeHHUs ISl 3aNaaHusi CEeMEHH TOJ
JIeHCTBIEM CHITBI JIABIICHUS CIIOS1 CEMSTH M TIepeTiajia IABIICHHS BO3AyXa BHYTPH M CHAPYKH paboueii KaMepbl.

®dopmMa siueek BHICEBAIOIIETO ANCKA paclIupeHa B paIiajibHOM HalpaBICHUH B CTOPOHY IHIHHAPH-
YeCKOW MOBEPXHOCTH KOpITyca, KOTOpasi 3aMbIKaeT UX 00bEM M CO3AaeT BHEIIHUE CTEHKH OT 30HBI
3allOJIHEHMsI IO 30HbI BHICEBA. B 30He BbICeBa, HA HMJIMHAPHYECKOM MOBEPXHOCTH KOpITyca CAeIaHo
BBICEBAIOIIECE OKHO 6, KOTOpOE pacKphIBaeT SUCHKH B ATOM 30HEe M obecneynBaeT CBOOOIHOE BhIMNa-
JICHHE CeMsIH B OOpO3Aay.

Jnist ynaneHus TMIIHUX CEMSIH U3 STYeEK PSIIOM C HUMU B BEpXHEH YacTH LMIMHAPHYECKON MTOBEPX-
HOCTH KOpITyca, HaJl 30HO 3al0IHeHHUS CIISNIaHO CIeHUalbHOE yryoneHue (IojaocTh) 7, B KOTOPOe
noJ JIefcTBHEM HEHTPOOCKHBIX CHII MOMAJAI0T JHITHUE CeMeHa, YNAISIOTCs C ITUCKa U CHOBA
nomnaaaroT (MajaoT) B 30HY 3aI0THEHHS.

IMpeamoxeHHbIH BBICEBAIOIINI qUCK (pHC. 2), 6aroaps HATHYKIO JTOMATOK, TIO3BOJISCT HATEHKHO
3axXBaThIBaTh U MMEPEMEIaTh ceMeHa K 30He cOpoca Ha MOBBILICHHBIX CKOPOCTSX BPALICHUS STYCEK.

PE3VJIBTATBI 1 OBCYXJIEHUSA

Pesynrars! cepru peiBapUTENHHBIX OIBITOB IIOKA3aJTH, YTO 3aMOTHEHHUE SYEEK IPOUCXOAUT B MOMEHT
BXOXKJCHUS STYCHKH B PabOUyIO Kamepy.
OTa 0COOCHHOCTH PadOTHI BBICEBAIOIIIETO
anmapara CyIIeCTBEHHO TOBBIIIACT YCIIO-
BUS MX 3AITOJTHEHHMS B IIPOKOM JIMAIa30He
pabounx ckopocteii v He TpeOyeT OONBIIOH
30HBI 3ITOTHCHUS.

Jlist onipeienieHus pariMOHAaIbHBIX Ta-
PaMETPOB U PEIKUMOB PaOOTHI BHICEBAIO-
IIETO armapaTa HCIIOJIb30BAJICS METOJ
TUTAHUPOBAHHS MHOTO(aKTOPHOTO 3KCIIe-
pUMeHTa.

Llenpro cepuu OMBITOB ObLIa peaiu-
3amus MaTpuLbl [IaHa 2?2 Bokca-XaH-
Tepa, B PE3YJbTATe YEro OIPEACIICHO
BIIMSHUE Pa3peKeHUs B BaKyyMHOU Ka-

Pucynok 1. HHeefwomexaHuq.eCKuu Mepe ([IP) 1 OKPYXKHOMH CKOPOCTH Sueek
gvicesalOwyuu annapam. (V) BBIceBaromiero anmnapara Ha Ka4ecT-

1 — BrIceBaromMi TUCK; 2 — A9eHKa, 3 — IONAaTKa, 4 — IPU-  pG yix 3amOJIHEHMSL.
BOJIHOH BaJI, 5 — KOpITyc; 6 — BEICEBAIOIIEE OKHO; / — [1aCCUB- MarpHua IIaHUPOBAHHS YKCIICPHU-

HOE yCTPOHCTBO (TTONOCTH) U yNaTeHHs TUIIHAX CEMAH,  yjepTa npuBesena B Tadune 1.
8 — BakyymHas kamepa; 9 — ceMeHa Ho3upyromyto cnocoOHOCTh BBICE-
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BAIOIIETO anmapara yI00HO OLEeHUBATh KO3()(OUIIMEHTOM 3aTI0THEHHS SUeeK, KOTOPBIN ONpeAesIeTcs
OTHOLICHUEM KOJIMYECTBA ()AKTUUECKH BBICESTHHBIX CEMSH 32 ONpeIeICHHBIN TPOMEXYTOK BpEMEHH!
K KOJIMYECTBY SIYEEK BHICEBAIOMIETO AMCKA, KOTOpPhIE MPOILIN TOUYKY cOpoca 3a 3TO e BpeMsl.

OnrtumansHOE pachpeefieHne CeMsH B PsIIKe MOXKET 0aTh JOCTUTHYTO MPH 3alOJIHEHUH SUEeK
0e3 mpomyckoB. [loaToMy KpuTepreM ONTUMHU3ALHMU MPUHAT KOIPPHUIHEHT 3aNOTHEHHS SYEeK
BBICEBAIOIIIETO JIUCKA.

\

a b
Pucynox 2. Cxema ¢ppaemenma u uzobpasicenue Oucka c
nepu@epuiinbiM pacnoioNiCeHuem ayeex

O0603HaueHBI OCHOBHBIE YPOBHU U MHTEPBAJIBI BAPHHPOBAHUS (PAKTOPOB IS TOCEBA CEMSTH caxap-
HO# CBEKJIBI ITPH OTPe/IeICHHH KO3 DHUIIMEHTa 3alI0IHCHHUS STY€EK BBICEBAIONIECTO IHcKa (Tab. 2.).

Ha mepBoMm sTare skciepuMeHTaIbHBIX UCCIICOBAaHNHN HCIIONB30BAJICS JUCK C TIepUpepUAHBIM
pacIoNoKeHHEeM S9eeK, KOJTMIECTBO KOTOPHIX OBIJIO paBHBIM 12 miT.

Pa3pexenne B BaKkyyMHOH kKamepe OBLTO BBIOpAHO Ha OCHOBAHWH PE3YJIBTATOB TPEIBAPUTEIEHBIX
uccnenoanuii (BacunbkoBcbka, K.B. 2014), a Takke ¢ y4eTOM TEOPETHYECKHX HCCIICIOBAHUI
(BacunbkoBebka, K.B. 2013), cootBerctBenno kotopsim JP=0,1; 0,5k 1a u mononaurensHo //P=0,3kI]a.

OxpyxHas CKOpocTh siueek V Oblia BrIOpaHa Ha OCHOBAaHMM PEKOMEHJIAIMH MCCIET0BAHNUM,
pe3yNbTaToB MOUCKOBOrO skcrepumenTa (BacuiapkoBebka, K.B. 2014), a Takxe pe3yabTatoB
TEOPETHYECKUX MCCIIEI0BAHNHI, COOTBETCTBEHHO KOTOPBIM V =1,5; 2,5M/C ¥ JOTIOHUTENBHO VK=2,0M/
¢ (Bacuiekoserka, K.B. 2013).

Pe3ynbrarhl 3KCTIepIMEHTATBHBIX HCCIIEIOBAHUN ITOKA3aJIH, YTO 3aMIOJTHEHHE TYEeK MTPOUCXOINT B
MOMEHT BXOXKJIEHHS STYSHKH B CIOH ceMsH paboueil KaMepsbl.

OTta 0cOOEHHOCTh pabOTHI ammapara, a UMEHHO HaJIWYHe ONTHMAIbHBIX YCIOBUH OpHUEHTAINN
HIDKHETO CIIOSI CEMSTH OTHOCHUTENFHO TTOJBM)KHOTO Psijia STYEEK, CYyIMIECTBEHHO YAYYIAeT YCIOBHS UX
3aIOJTHEHUS B IIPOKOM JIMAITa30HE OKPYKHBIX CKOPOCTEH U ITpH HEOOIBIIIOM pa3psHKeHUH B BAKYYMHOM
KaMepe, a Takke He TpeOyeT OONBINOoN 30HBI 3aII0THEHUSI.

Yromn pacKphITHsI TIOJIOCTH MTACCHBHOTO YCTPONCTBA [T YAAJICHHUS JIUITHIX CEMSH IIPH PUBEICHUH
OIBITOB cocTaBis e=25° (Bacumskosebka, K.B. 2014).

[omy4ueHHbIe pe3yITbTaThl peatn3aliii MaTPHIIbI ITTAHNPOBAHMS SKCIIEPUMEHTA CBE/ICHBI B TAOHITY 3.

Bo Bpems mpoekTrpoBaHus KOHCTPYKIIHS SKCIIEPUMEHTATFHON YCTaHOBKH TTO3BOJISIIA PETYITUPOBATH
KaKIBIH U3 TTapaMeTPOB, KOTOPBIE, HCXOIS M3 TEOPETUIECKIX HCCIISIOBAHM, IMEIH BIMSTHHIE Ha ITPOIIECC
BBICEBA CEMSIH.

Js 00paboTKH SKCTIEpUMEHTATBHBIX JAHHBIX

Tabmuna 1. Mampuya nianuposanus WCIIONB30BANIA MAaKeT MPUKIaAHOW IPOrpaMMBI
2 .-
oKcnepumenma 2 Statistica 6.0 (boposukos, E. 2003). B pesysnbrare
Homep DP . xIla V, Ml MOCTPOEHA CTaTHUCTHUYECKass MaTeMaTHdecKas
MoJenb A kod3(duurenHTa 3amoiHeHus siueeK
OTIBITA X X
1 2 BeICEBarolero aucka K, (Yl:K).
1 -1 -1 Craructuyeckas oLeHKa MOJTy4YEHHbIX Pe3yib-
2 +1 -1 TATOB TO3BOJISIET CHEJIATh BBIBOJBI, YTO OIIBITHI
3 -1 +1 PaBHOTOUHBIE, IIOCKOJIBKY pPacdeTHOE 3HaYCHHE
4 +1 +1 kputepusi Koxpena GP s mapamerpa onTuMHE-
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Tabauua 2. Vposuu ¢haxmopos npu nocege cemsan caxapHoul C8eKibl GblCeBAIOUUM
annapamom ¢ nepugepuiino pacnoioNCeHHbIMU AYeUKAMU HA 8blCesaouwem Oucke

) =®
° B = =
ZE|2E(3 8 VPOBHH BapbUPOBAHHUS
Ez|8=z| a8
®axrop Ss|lgg|od
Sxn|los| &3
S8|®&8|I= &
T o [ ] HaTypaJbHbIE KOJIOBBIE
BEPXHMH | HYJICBOM | HUXKHMM | BEpXHUI | HYJIEBOM | HUJKHUUI
1 2 3 4 5 6 7 8 9 10
Pa3zpexxeHue B BakyyMHOM
xamepe, k1T 4P x1 | ¥0,2 0,5 0,3 0,1 +1 0 -1
Oxkpy»Has CKOPOCTh v, x, | +05 25 2.0 15 +1 0 -1
sgeex, mlc

sauun Y npu N=4 i f =2 pasnserca G°=0,478 u sBnsercs Menbule TabnuyHoro sHadenus G"=0,7679

[10, 14], uto o3HauaeT — mpolece SIBISCTCS BO30OHOBISIEMBIM.
Jucnepcus Bo3oOHOBUMOCTH (ommoOka onbita) paBusercs 0,183.
ITonyuena maremaTruueckasi MOJENb, KOTOpasi OMUCHIBAECT MpPOLECC:

Y, = 96,425+ 25,175x,-9,575X, + 2,575X, X,

IMTocTpoeHbI MOBEPXHOCTH OTKIIMKA U TMHAK POBHOTO BBIXO/A [T KOI(D(HUIIMEHTA 3AITOJTHEHHUS STYCEK
BhiceBatorero gucka K (puc. 3).

Pucynok 3. Ilogepxnocms omxauka u AuHUU pagHo2o

8b1X00a 0115 KO3 uyuenma 3aN0IHEHUS AYeeK
Tabmuua 3. Pesynomamel pearuzayuu mampuybl

NAQHUPOBAHUSL DKCepumenma 22

DakTophl Kpurepuit
Paspspxenue B OxpyxHas ckopocth | Koadduruent
Howmep | BakyyMHOH KaMepe | sueeK BBICEBAIOLIETO | 3AMOHEHHS SUEEK
OIIBITA AP, xI1a mucka V,, m/c K, %
X Xy Y,

1 0,1 15 83,4

2 0,5 15 128,6

3 0,1 2,5 59,1

4 0,5 2,5 114,6

@)

AHanu3 MOBEPXHOCTH OT-
KJIMKA Y JIMHUH POBHOTO BBIXO-
Jla JUIsl ONITUMAJIBHOTO 3Have-
HUs KO3 UILIMEHTA 3aI0IHe-
Hus sdeek K, maeT BO3MOXK-
HOCTB OTIPEJICTINTH PAIlHOHANb-
HBIC 3HAYCHUS HCCICAYSMbBIX
(hakTOpOB, a UMEHHO:

- BeJIMYMHA PAIIMOHAILHOTO
pa3psiKeHUd B BAKYyMHOU Ka-
Mepe X1®ﬂP, JIOJDKHA OBITH B
npenenax ot 0,20 no 0,30xI1a;

- palMOHaJIbHAsI OKPYXKHAsI
CKOPOCTh STYEEK BHICEBAIOIIETO
JIACKa X2®VK, JIOJKHA HAaXOIH-
ThCs B Tipenenax ot 2,0 10 2,5m/c.

Hawuboinee BiIMsATEIbHBIM
(hakTOpPOM Ha IMPOIIECC 3aroJI-
HEHHS SIYECK BBICEBAIOIIETO
JIMCKa AKCIIEPUMEHTAIBLHOTO
BBICEBAIOIIIECTO arlapara sB-
JISICTCS BEJIUUMHA Pa3PsKCHUS
B BaKyyMHOH KaMmepe, KoTopasi
JUTS TOCTIDKEHUSI Kod(dUIeH-
TOM 3aIlOJHECHUS SUEeK ONTH-
ManbsHOro 3nadenus K=100%,
NOJKHA  OBITH  paBHOU
/[P=0,2...0,3xI1a npu okpyx-
HOW CKOPOCTH STYEEK BBICEBAO-
mero aucka V =2,0.. .2,5M/c.

VYBelInueHUue BEJIUUYUHBI
pa3peKeHUs U YMEHBIICHUE
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OKPY)KHOU CKOPOCTH STYEEK PUBOJIUT K YBETMUYCHUEO KO (UIMCHTA 3aITOTHEHUSI, B CBSI3U C YXY/IILICHUEM
YCIIOBHIA COPOCA JTUITHUX CEMSIH.

BbIBO/IbI

1. KoHcTpyKIusl MpeioKEeHHOTO MTHEBMOMEXaHUUECKOTO ammapara MO3BOJSET yBEIUYUTh
OKPYXHYIO CKOPOCTB SIYEEK BBICEBAIOLIEr0 JUCKA, TEM CaMbIM IPHUBECTH €€ B COOTBETCTBHUE C
MOCTYNATENBEHON CKOPOCTHIO IOCEBHOTO arperara M yMEHbIINUTh KOJIMYECTBO YEEK HA BHICEBAIOIIEM
JIUCKE, TAK)KE B 3HAUYMTEIBHON CTENIEHN YMEHBIIUTh pa3psKeHHE B BAKyyMHOW KaMepe.

2. IlpenyiokeHHBIM BBICEBAIOIIMI ammapar MOBHIIAET TEXHOJIOTHYECKYI0 3G (EeKTUBHOCTh U
YMEHBIIAET YHEPrOEMKOCTh IpOIlecca BBICEBA.

3. [IpumMeHeHrne HOBOTO MHEBMOMEXAHHYECKOTO BBICEBAIOIIETO ammapara JaeT BO3MOXHOCTh
YMEHBIINTH UCTIOJIE30BaHNE TOCEBHOTO MaTepHasia Ipy COXpaHEHNUH BBICOKOIO KaueCTBa pa3MEIIEHUs
ceMsiH B 00po37e, TEM caMbIM OCYIIECTBISAS MPOrpaMMHUPOBAHHUE OYyOyLIEro ypoxkas MmyTeMm
PaBHOMEPHOT'O pa3MeIIeHUs] CEMSH IO TUIOIIA U MUTAHHUS.
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YIK 631.171.1

ONPEOENEHUE 3®PEKTUBHOCTU NPU MOAEPHU3ALUU
BUOTEXHUYECKMUX CUCTEM C YYETOM CUTYALMUU
OKOHOMMUYECKOIo PUCKA

JIueuy BOJIKOHOBHY', Muxaun KYIIIHHP!, Ayzycmun BOJIKOHOBHY?, Hamanvs
KYIIHHP!, Buxmopun CIMITIEHKH', Anamonue JJAHKY", Anexcanop ITOIIA*
Tocyoapcmeennviti Aepapnwtii Ynusepcumem Monooewt

2Munucmepcmeo Cenvckozo Xozsticmea u ITuwesoti Ipomviunennocmu Pecnyonuxu Mondosa

Abstract. This article discusses the formation of economic risk situations in the biotechnical systems and
determines the effectiveness of these systems after upgrading. It is shown that the main difficulty in the eco-
nomic evaluation of the technological gain consists in the impossibility to predict with reasonable accuracy the
consequences of the action of many factors causing deviations of the technological regime from the normal
regime wherein the best result is obtained.

Key words: Biotechnical system; Economic risk; Technological process; Uncertainty conditions; Compro-
mise solutions.

Pedepar. B nannoii cTathe paccMaTpuBaeTcs (OpMHUPOBaHUE CHTYaIlMd 3KOHOMHUUYECKOTO PHCKA B
OMOTEXHIUYECKHUX CHCTEMAX C onpeeneHueM ux 3¢ dexkruBHOCTH pH MoaepHu3arun. [loka3aHo, 4To OCHOBHAs
TPYIHOCTh MPU IKOHOMHUYECKOH OIIEHKE TEXHOJOTHYECKOTO BBIMTPHIIIA 3aKII0YAE€TCsI B HEBO3MOXHOCTH C
JIOCTAaTOYHON TOYHOCTBIO POTHO3UPOBATE MOCIICACTBHUS ACHCTBHIS MHOTOYHCIICHHBIX ()aKTOPOB, BRI3BIBAIOIITHX
OTKJIOHEHUS TEXHOJIOTMYECKOTO OT HOPMAJILHOT'O PEXUMA, IPU KOTOPOM MOTY4aeTCsl HAWTYULINHI pe3yabTar.

KuroueBble ciioBa: buorexnunueckas cuctema, JKOHOMHUUYECKUHN pUCK; TEXHOIOTMUECKUH poliece; YCIOBHs
HeonpenenéHHocTH; KoMnpoMuccHbIe pemeHus.

BBEJIEHUE

Ilon meficTBreM BHEIIHWX M BHYTPEHHUX (DaKTOPOB yCIOBUS (PYHKIIMOHUPOBAHUS aBTOMATH3H-
poBaHHO# OnoTexHnIecKoi cucreMbl (BTC) u3MeHSIOTCS, B pe3yIIbTaTe 3TOr0 H3MEHSIETCS M KOHEUHBIIH
PE3YNBTaT TEXHOIOTHYECKOTO Tporecca. [I[pudnHbI 1 MOCIeICTBUS TaKUX H3MEHEHUH MOTYT OBITh
passble. JTo, HaNpUMep, KoeOaHus IIeH Ha ChIPbe U IPOAYKIINIO, OTKIIOHEHHUS OT PACUETHBIX 3HAYCHUH
TEMIIEPaTypbl BHEIITHEHN Cpebl AJIsi CUCTEM OTOTUICHUS M BEHTHIISINH U T. 1.

Jarb TouHOE, OTHO3HAYHOE OIMCAaHNE BCEX BEPOSTHBIX CHTYAIlMil HEBO3MOKHO. 37ECh TOIKHBI
UrpaTh BAKHYIO POJIb OITBIT U 3HAHUS JIMIIA, IPHHUMAIOIIETO petieHne (B JaHHOM CITydae HCCIIeI0BaTelh
WM TIPOEKTHPOBIIUK aBToMarnsupoBanuoit BTC). PesyiasraToM aHaim3a IMePEMEHHBIX IEIEBOM
(OYHKITMH SBIISIOTCS TOMUHHUPYIOMIHE GaKTOPHI. TH (DaKTOPHI MOJDKHBI IPUHUMATHCS BO BHUIMAaHHE B
MEPBYIO OYepeh, T.K. IMEHHO OHH CO3MIAIOT CUTYalllH, BeIyIIre K HanOoiblIeMy pucky. Tak kak
ycoBus (DYHKIIMOHUPOBAHHUS TEXHOJIOTHYECKOTO MPOIecca pa3HO0Opa3Hbl, OTKIIOHEHHS TapaMeTPOB,
XapaKTePHU3YIOIUX 3T (aKTOPHI, OT PaCYETHBIX 3HAYEHHH MOTYT CO3/1aBaTh MHOXKECTBO Pa3HOO0-
Pa3HBIX KOMOMHAITHH, KOTOPhIE B COBOKYITHOCTH CIIe/TyeT PUHATH BO BHUMAHNE IIPH TEXHUKO-IKOHOMU-
YEeCKOH OIEHKe TEXHUIECKOTO perreHuns. Ha 0CHOBe MMEToIerocs OIpITa SKCIDTyaTaluy aHATOTHIHBIX
BTC moxHO yKa3aTh npeaessl H3MEHEHHS [TapaMeTPOB, XapaKTePH3YIOIINX JOMHUHUPYIOLTHE (pakTOPHI.
Hampumep, konmmdecTBO BBIIaBA€MOTO JKHBOTHBIM KOpPMa 3aBHCHUT OT MOTPENIHOCTH paboTHI
KOpMOpa3aTdnka, KOTOPYIO MOXKHO CUATATh TPaHUIeH N3MEHEHHS TIEPEMEHHO 1eNeBOr (DYHKITHH.
TakuM xe 06pa3zoM MOXKHO 000CHOBATH MPE/IENTbl HK3MEHEHHS IPYrUX IepeMEeHHBIX. Pe3ynbrar anamnisa
yCIIOBHH (DYHKIIMOHHPOBAHHSA 00BHEKTA aBTOMATH3AINH MOYKHO ITPEACTABHUTH B BUJIE TAOIUIIBI CUTYaIIHI
SKOHOMHYECKOTO PUCKA, 3 (HEKTUBHOCTH BAPHAHTOB PEIICHHUS.

OcCHOBHas TPYTHOCTD MPH IKOHOMUIECKOH OLIEHKE TEXHOJIOTHIECKOTO BHIMTPHIIIA 3aKITIOYAETCs B
HEBO3MOYKHOCTH C JIOCTATOYHOW TOYHOCTHIO MPOTHO3UPOBATH MOCIEACTBUS JIEHCTBHS MHOTOYHC-
JIEHHBIX (PaKTOPOB, BBHI3BIBAIOIINX OTKJIOHEHHS PEaJbHOT0 OT HOPMAJIBHOTO PEXHUMA, MPH KOTOPOM
MOTy9YaeTCsl HAWIYUIIHi pPe3yibTar.
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MATEPHUAJ U METOJbI

CraTuCTHYECKHE HCCIEAOBAHMS MO3BOJISIIOT MOJYYNUTh KOIMYECTBEHHYIO OIEHKY CIIydalHbIX
COOBITHIA, CO3AAIOIINX HEOTIPEIEIEHHOCTD Pe3ylbTaToB. OTHAKO M 3T BO3MOXXHOCTH OT paHUYEHBI, OHH
HE TO3BOJISIOT PACcKpPhHITh HEOoMpeaeneHHOCTh. [lomydenne N0CTOBEPHBIX CTaTUCTHYECKUX OIEHOK
CBSI3aHO C OOJBIIMMHM 3aTpaTaMH Tpyaa U BpemeHu. K Tomy ke MpH MpOBeAEHUH CTaTHCTHYECKUX
HCCIIEIOBAHMU HEOOXOIMMO BBIMTOJIHSATE OTpeeeHHBIE TPeOoBaHMs (OMHOPOAHOCTD BEIOOPKH, OOIIBIIIOE
YHCJIO OMBITOB U T. [1.), OTPAaHUYHMBAIOIINX KPYT OOBEKTOB, Ha KOTOPhIE MOXKHO PaclpoCTPaHSATh
pe3ynbTarsl uccienoBanng. OObIYHO YKA3hIBAIOT WX JAOBEPHUTEIHHYIO BEPOSITHOCTH WIIM MPEIEITBI
BO3MOKHOH OIHOKH. TeM caMbIM yKa3bIBalOT TPAHUIIBI 30HBI HEONPEAETICHHOCTH UCKOMOM BEJTITYHHEI.
B pesynprare mpuxomuTcs MPUHUMATH PEIIEHHE B YCIOBHSIX OIPAaHUYEHHOW HEOIpeIeIeHHOCTH.
Heo0xomumo cTpeMHTBCS K ONITUMaTIbHOMY HCIIOTB30BaHMIO NMETOIIIEHCst HH()OPMAIINH ¥, B3BECHB BCE
TIOCJIEICTBUS PEAT3aIliH BOZMOYKHBIX TEXHUUECKUX PEIICHUH, HAlTH Cpeir HUX HaITydIIee.

OO0BIYHO, TPU HEOCTATKE HH(OPMAIINH, pellieHne MPUHUMAIOT Ha OCHOBE CyObEKTHBHOM OLIEHKU
cuTyanuu, 6e3, hopmabHOTO pacueTa. [lomydaemsbIil Ipr 3TOM pe3ylbTaT MOJKET OKa3aThCsl JATeKIM
ot onrtuMainibHOT0. DOopMaTN30BaHHOE OMMCAHUE PON3BOJICTBEHHOW CUTYAIINH, BOSHUKAIOIIEH B X0/Ie
BBITIOTHEHHUST TEXHOJIIOTUYECKOTO TpoIiecca, TOMOXKeT H30exaTh BOZHUKAIOUINX MPH CYOBEKTHBHBIX
MO/IX0aX MOCTEIIHbBIX PEIICHUH.

Marematrueckoe 000CHOBaHHE METOJOB MPUHATHS TEXHUYECKIX PEIICHUH B YCIOBHUSIX HEOTpe-
JISTICHHOCTH JIOCTATOYHO MOAPOOHO U3JI0KEHO B pabotax aBTopoB D. Mymuk u I1. Mrosep (1990).

PE3VYJIBTATBI 1 OBCYKAEHUSA

PaccMOTpUM BO3MOXHOCThH TPHMEHEHHUSI METOJIOB MPUHSTHUS PEIICHUS B YCIOBUAX HEOMpe-
JIETICHHOCTH UCXOIHOM HH(OPMAIIUH TP ONpeieieHnH d3QPEKTUBHOCTH TEXHOIOTHYECKHX MPOIIECCOB
YKUBOTHOBOJICTBA. JIOCTOBEPHO U3BECTHO, YTO TEXHOJIOTHYECKHI MPOLIECC MOXKET OBITh PEATH30BaH
B JIGTEPHATUBHBIX BapuaHrtax, obosHaueHHbix E. B tabmuue 1 npencrasneno tpu Bapuanta. Mx
YHCII0 MOXKET ObITh O0JIbIie. [IpHHATHE PElICHHsI IPECTABIISIET COOO0M BHIOOP OJHOTO U3 abTepHA-
THBHBIX BAPHAHTOB, HAa3bIBAEMbIX CTpaTerueil. JlOmyCcTUM MpH KaKI0#i CTpaTernd BO3MOKHBI TTOT-
pemHocTu X (MakcUManbHOE 3HaUeHHe), X, (cpefHee 3HaueHue), X . (MHHMMAJIbHOE 3HAYEHHUE), A
Ka)KJIOMY 3HAUEHHIO MMOTPEITHOCTH COOTBETCTBYET pe3ynbrar; (tadm. 1).

Taéauna 1. Beibop cmpameeuu

Ilorpemnoctu, X Pesynprar, W
Crpaterun
Xmax X0 Xmin Winax Wy Whin
Eq X1max X10 X1min Wimax Wi Wimin
E, X2max X20 X2min Wamax Wao Wamin
Es X3max X30 X3min Wamax Wso Wamnin
Ei Ximax Xio Ximin Wimax Wio Wimin

W3 mepBoii TabIMIIbI HY)KHO BBIOPATh CTPATETHIO M0 MPUHATOMY KpUTepHio. B 3aBrcHMOCTH OT
TIeJIeH CCIIeIOBAaHMS U YCIIOBUN (DYHKITMOHUPOBAHUS 00EKTA HCCIICIOBAHMS IS IPUHSITHS PEIICHUS
MOYKHO HCTIONIb30BaTh HECKOJBKO KpUTEpHeB. [[a 060CHOBaHMS MX MPUMEHEHHUS HEOOXOIIM aHAIN3
(haxTOpOB, BIMSAIONINX Ha OXKUIAEMBIH pe3yasTar. [Ipu 3ToM TOMKHBI OBITh YYTEHBI 3HAUUMOCTB 3THX
(haKTOPOB IO CTETICHN MX BIMSHIUS Ha KOHEUHBIN Pe3ylbTaT i 0COOCHHOCTH (DyHKIIMOHHUPOBAHMS OOBEKTA.

[Ipenmonaraercs, 4yTo B Xo€ GYHKIIMOHUPOBAHHS TEXHOIOTHYECKOTO MPOIIecca HEYIPaBIIsIieMble
BHeIHUE (pakTophl (IIEHBI peaTn3aliiy MPOIYKIIMH, 3aTPaThl SHEPTUH, OIJIaTa TPY/A U T. 11.) OCTAIOTCSI
MTOCTOSTHHBIMHU. B peanpHBIX yCIOBHAX CHTYyaIldH, B KOTOPBIX (DYHKIIHOHHUPYIOT paccMaTpHUBaeMble
TEXHOJIOTHYECKHE MPOIIECCHI, MOTYT U3MEHSTHCS. BO3HUKaeT 3KOHOMUYECKHUI PUCK CHIDKEHHS 3(h(hek-
TUBHOCTH. B Tabnuie 2 npeicrapieHa MaTpriia SJKOHOMUIECKAX PUCKOB TTPH OCYIIECTBICHUH CTPa-
TETUH B PEAIbHBIX CUTYAIFIX. DKOHOMHUYICCKUNA PUCK TIPEICTABISET COO0H pasHOCTh MEX Ty 3 dek-
TOM TIPY U3MEHEHMHU CUTYAllMH U MUHUMAJIbHBIM 3(PPeKToM W . . OH IOKa3bIBAET SKOHOMUYECKHE
MIOTEPH IIPU CaMBIX HeOJIaronmpusSTHBIX CUTYaIUX.

r= Wi - Wmin (1)
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Tadauna 2. Tabruya puckos npu pasiuuHvlx CUmMyayusx

ITorpemnoctu, X Pesynprar, W
Crpareruun
Xmax Xo Xmin Winax Wo Wiin
E. X1max X10 X1min Wimax Wag Wimin
E, X2max X20 X2min Womax Wao Wamin
Es X3max X30 X3min Wamax Wso Wanmin
= Ximax Xio Ximin Wimax Wig Winin

Kpurepnu Bp1OOpa pemieHns: Ha3Ha4aeT JIMIO, TpUHUMaroliee pemenne. [Ipu 3ToM OH yduThIBaeT
TIOCTaBJICHHBIE 331491 U TIPOU3BOACTBEHHBIE yCiIoBHA. [Ipy BEIOOpE BapriaHTa TEXHUIECKOTO PEIIEHHS
OMOTEXHUYECKOM CUCTEMbI )KHBOTHOBOJICTBA CIIETYET PYKOBOJICTBOBATHCS CIIEAYIOIIIMME COOOPaYKEHHIAMHU:

1. Ecnm pe3ynbTar peann3aiii TEXHHIECKOTO PEIIeHIs MOJKET MPHBECTH K 3HAYUTEITBHOMY yIIepOy
WA K HEOOPAaTHMBIM TOCTIEICTBUAM, TO CIEeIyeT BRIOMPATh TAKOM BapHaHT PEHICHHUS, TPH KOTOPOM
HAMXYIIHA BO3MOXKHBIA pe3ynsrar W . OyleT OOMbIIe JOMyCTUMOTO IO YCIOBUKO O€30MacCHOCTH
pesynbrara. MiHade roBopsi, Hy)KHO BEIOpATh perieHne, KOTopoe 00eCIeduT MPpHObLTb.

2. Ecnu TeXHONOTHYeCKHi TPOIIece COBEPIIAETCSl MHOTOKPATHO U BOBMOXKHBIE PE3YJIBTATHI Peajlu-
3anMu W, He IPUBOJIAT K 00JIbIIOMY yIEpOy, CIIEIYeT BLIOMPATh CTPATETHIO, IPH KOTOPOH PE3YIIbTaT
W, HIMEET MaKCUMabHOE 3HaueHue. Takol BBIOOpP PELIEHUs COOTBETCTBYET YacTO IPUHUMAEMOMY
PEIIEHUIO TT0 OKUIAEMOMY CpPEeTHEMY 3HAUEHUIO.

3. Ecniit BO3MOYKHBI HeXeTaTelIbHbIe TIOCIEICTBHS TPA H3MEHEHHUSIX TIPOU3BOICTBEHHON CUTYaIN
(HampuMep, U3MEHEHHs [IEHbI YHEPrOHOCHTEIIEH), ClleNyeT CKOPPEKTUPOBATh PEIICHUE C YUETOM
aHanmsa (tabm. 2).

4. Tabaw1pl JAFOT BOZMOXKHOCTB OIIEHUTh SKOHOMUYECKUI PUCK BRIOOpA IO CPeTHEMY PE3YIbTaTY.
DTOT PHUCK 3aKIIIOYAETCS B TOM, YTO CYIIECTBYET BOSMOKHOCTE HE MOIYIUTh OXKHUIAEMBIA PE3YIbTaT.
PazHOCTE MEXAY 0XKUTaEMBbIM CPETHIM PE3Y/IBTATOM U TapaHTHPOBAHHBIM MIUHUMAJIBHBIM SIBIISIETCS
OIIEHKOH YKOHOMHYECKOTO PHCKA.

Ha pucynke 1 mpencrapiieH rpaduk 3aBUCHMOCTH pe3yiibTaTa peaan3allii BRIOpaHHOH CTpaTeruu
oT 00beMa BBITIONHEHHOW paboThl. CTparerus, Aaroinas MaKCHMAIbHBIA Pe3yIbTaT, Pealn3yeTcs
TIpY OJIATrOIPUATHBIX YCIIOBUSX, a JAl0IIast MUHUMAITBHBIN PE3YIIBTaT - IIPH HEOIArOMPUSTHBIX YCIIOBUSIX.
BrI6op cTpareruu mo yMEepeHHBIM (CpETHUM) YCIOBUSM MTPUBOAUT K SKOHOMHUYECKOMY PHCKY. Pe3ymsrar
MOXET OKa3aThCs MUHUMANBHBIM. JIUII0, MpUHUMAIOIIEe PEIICHUE, PUCKYET MOIYYUTh Pe3yiabTaT
MEHBIIIe 0’KUIAEMOTO Ha BEJIMYHHY, PABHYIO PA3HOCTU MEXTy pe3yJIbTaTaMU NIPU YMEPEHHBIX U MTPH
HEOIarompUsITHBIX YCIOBUSX.

[TpuMeHeHre METOT0B UMUTAITHOHHOTO MO/ICITUPOBAHHUS [TO3BOJISIET 000CHOBATH BEIOOP CTpaTEeTHH

NIPU HEOTIPEEICHHOCTH MCXOTHBIX

JTAHHBIX C YI€TOM JIOTIOTHUTEITHHON
A —— . MHPOPMAINH, YaCTO UMEIOIIEH Cy-
' OBEKTHBHBIN XapaKTep.

[Janee ocraHOBUMCSI Ha Onpeze-
nenune 3(p(HEeKTUBHOCTU IPH MOJIEP-
auzan bTC

X03s1iCTBEHHBIC YCIIOBHS UCTIONb-
30BaHMsI CO3/IaHHOM Ha MIEPBOI CTaAUN
sku3HeHHoro uukna bTC ormyarorcst
OT HOPMAaTUBHEIX YCIIOBUH, Ha KOTO-
pBIC OHA pacCUMTAHA HA CTaIUH Hay4-
HOM pa3paOOTKN ¥ POEKTUPOBAHMSI.

YCOBEpILICHCTBOBAHUE TEXHUKH H
o TEXHOJIOTHMH OTKPBIBAET BCE HOBBIC
BO3MOXXHOCTH TIOBBIIICHUS 3 dek-
TUBHOCTH U CTHUMYIUPYET MOJEp-
HU3AIUI0 CUCTEMEI.

B 3aBHCHUMOCTH OT KOHKPETHBIX

L o - = P o B

Pucynok 1. Beibop cmpamezuu npu meonpedeierHOCMU
UCXOOHBIX OAHHBIX
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3aj1a4 ¥ TEXHUYECKMX BO3MOXXHOCTEH MOJICPHHU3ALIMS OCYLIECTBIISIETCS B CIICAYIOLINX HAIIPABICHUSIX.

1. BeisiBnenue pezepBoB noBbiieHus d¢ppexruBHoctd BTC.

2. 3amena yactu BTC Gonee coBeplieHHBIMU MallMHAMHU U 000PYIOBaHUEM.

3. [oBbimenne 3 PeKTUBHOCTH CUCTEMBI 33 CUET aBTOMATU3AIMU PEKUMOB (PYHKIIMOHUPOBAHUSI.

B xone sxcmtyatauuu bTC u3MeHSIOTCS XO3SHCTBEHHBIE YCIOBHUS U MOSIBISIOTCS HOBBIE
BO3MOYXHOCTH COBEPUICHCTBOBAHMS TEXHHKH, KOTOPHIE MOTEHIHAIBbHO MOTYT MOBBICUTH HX
a¢dekTuBHOCTE. B mepByro odepenp ciielyeT pacCMOTPETh BO3MOXHOCTH IOBBIIICHUST YPOBHS
UCTIONIb30BAHUSI UIMEIOICHCS TEXHUKH.

B xozme skcrutyaTanMu TEXHUKW B XO3SWCTBEHHBIX YCIOBHSAX €€ 3arpy3ka 4acTO OKas3bIBaeTCs
HIDKE HOMHHANIBHOW. [TosTOMY (akTudeckas skoHOMHUYecKas dPPEKTUBHOCTD OKa3bIBACTCS HIKE
0XHJAEMOM 1 TIPH HEKOTOPOM CHIKCHUHU MPOU3BOAUTEIBLHOCTH OHA MOXKET CTaTh OTPULATEIBbHOM.
Takoll mepexof; OT MOJOKHUTENbHOU 3(P(HEKTUBHOCTH K OTPULATEIEHON XapaKTepU3yeTcsl TOUKON
6e3yOBITOYHOCTH.

MaremaTtudeckast MoJiesib 3PPEKTUBHOCTH IIPH MOJICPHU3AINN UMEET BHUI:

DP=DS-D3, (2

rae DP - mpupoct npubbun; DS - cTOMMOCTH TOMOJHUTEIBHOM MPOYK-IMH, CO3/1aBacMOi B
pesyabrare MmoaepHu3auun; D3 - JononHuTeNbHBIE 3aTpaThl HA MOJIEPHU3ALIHIO.

O dexT MoKET OBITh MOMYYEH 3a CUET YBEIMUYCHUS KOJMYECTBA MPOAYKIMHU U €r0 Ka4ecTBa!

a) P YBEJIMYCHHHU KOJIMUESCTBA IPOITYKIHN

DS=DMx, (3)

rie DM- komidecTBo MosTy4aeMoii IONOMHATEbHOM NPOAYKINK; 11 - LICHA €€ PeaTH3aIliH,

0) IpH MOBBIIICHUH KaueCTBA IPOITYKIHH

DS=MX(u,,-11,,), (4)

TJe I - IeHa Peau3alii IPOAYKIMH B HOBOM BAPHAHTE; I ; - LICHA PEATH3ALIMH IPOLYKIHMH B
6a30BOM BapHuaHTe;

B) IIPH OJIHOBPEMEHHOM YBEJIMUCHUH KOJIMUECTBA MPOIYKIIMH U MOBBILICHHH €€ KaueCcTBa

DS=DMwy +Mx(1 -1t ) (5)

KonnuecTBo nOMOIHATENBFHOM MIPONYKLUH, KaK OBLIO OTMEUESHO BHIIIE, UMEET HHTEPBAJ HEOTpe-
JNIETEHHOCTH, OTPAKAIOIIEH JIEHCTBHIE HEYTIPABIAEMBIX (pakTOpOB. OH OrpaHuyeH MUHUMANbHBIM DM
A MaKCUMaJIbHBIM DMmax 3HaueHusIMU. B cBOO ouepenp

DM, = kq  uDM_ =k rtieq . u( - HPOJAYKTHBHOCTH HBOTHBIX, K- koaddurment
nponopurnoHanbHOCTH. [Ipupoct npuobLH Tarske OyneT UMEeTh HHTEPBaJl HEOIPEASICHHOCTH, OTPaHH-
ueHHblH 3Hadenuamu DP . u DP__ (Puc. 2).

Jlunust DP . COOTBETCTBYeT OIAronpUATHBIM yCIOBUAM, uHusA DP - HeOnaronpusTHBIM.
Pemrenue npuHUMaeTcst Ha OCHOBE aHAIN3a TPOU3BOJCTBEHHOMN CUTYaIHH.

Ecnu TexHomornveckuil mpouecc MoBTOPSIETCSI MHOTOKPATHO, a HEOIPEeICHHOCTh CO3/1aeTCs
NP JCHCTBUH TPYIIIBI HEYNIPaBIsieMbIX (pakTOPOB, B YKCIIE KOTOPBIX HET JOMUHHUPYIOLIETO (haKkTopa,
PEKOMEH/IyeTCs IPUHUMATDH PEIICHHE M0 CpeAHeapu(hPMETHISCKOMY 3HAYSHUIO KOHEUHOTO Pe3ylibTaTa
(mo xputeputo baiieca - Jlarutaca) (Mymuk, 3., Mrosnep, I1. 1990) (na puc. 2 myHKTUpPHAS JIUHHS).

Ecnu B pesynbsraTte OeiiCTBHSI OXHOTO M3 HEYNPAaBIISIEMBIX (PAaKTOPOB MOXKET HMPOU30MTH 3HAYM-
TenbHast noTeps 3PpQEeKTUBHOCTH, PEKOMEHAYIOT UCTIOJIB30BaTh MUHUMAKCHBIA KpuTepuid CeBupka
(Mymuk, 3., Mromnep, I1. 1990). Ero npumeHeHne naeT rapaHTUPOBAHHBIA KOHEUHBIH pe3ylibTar
(7muumst ). B apyrux ycioBusiX BO3MOXKHO IPUMEHEHHE PYTUX KPUTECPUCB, IPUMEHEHHE KaXKI0T0 U3
HUX JIOJDKHO OBITH 0OOCHOBAHO MTyTeM aHANK3a IPOU3BOICTBEHHON CUTYALIUH.

[punsATHE pelIeHuUs O CPEIHEMY 3HAYCHHIO CO3/1aeT IKOHOMHYECKUH pUCK (Ha pHC. 2 - OTPE30K
maunn Mexay DP DP,.).

o pa3HbIM IpUYKMHAM HE BCETa yAaeTcs 3arpyKaTb 000pyI10BaHUE 10 HOMHHAIBHOTO 3HAUCHHS.
XpoHnyecKast HeIOTpy3Ka yXyIIaeT TEXHUKO-9KOHOMHUECKUE MTOKa3aTel TEXHOJIOTHYECKOTO po-
necca. Kputepuem Harpys3ku, Ipu KOTOPOH 3PEKTUBHOCTh CTAHOBUTCSI MOJIOKUTEIBLHOMH, SBIISETCS
Touka 6e3yobiTouHocTH (YTkuHa, B.D. 1988).

Ecnu npu MoziepHH3aIMY YBETUYHNBACTCS TPOAYKTUBHOCTE JKUBOTHBIX MIIM IIPOMCXOAUT YITyqIIICHHE
KauecTBa MPOAYKLINH, HY)KHO PaCCMaTpUBaTh BIMSHUE HOBOTO TEXHUUECKOTO PEIICHHs Ha KOHEUHBIN
pe3yibTar.
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JomycTiM, 94TO KOJUYECTBO AOMOIHH-
TeJIbHON mpoaykuuu DM’, cozna-Baemoit
MOJECPHU3UPOBAHHON TEXHUKOH, MPOIOP-
MOHAJILHO 3arpy3Ke

DM’ =k, - DM, (6)

re K, - kodpduiuent sarpysku; M -
KOJIMYECTBO JAOTOIHUTENBHON TPOAYKIIMH TIPU
MIOJIHOM 3arpy3Ke TEXHUYECKOT'O YCTPOUCTBA.

CTouMOCTB 3TOH MPOTyKIUU

S'=k DM’ -1, (7)

IJie I - LICHa peali3aliii IPOLYKLH.

[IpuBenennbie 3aTPATHI, HEOOXOAUMBIC
JUISL CO3/IaHMs1 TOTIOTHUTENILHOU IPOAYKIINH,

3’ = k-3=a-K+T+TO+x ‘E, (8)

rae: a - kodpduuuent amoptuzaunu; K
— CTOMMOCTh HOBOM TeXHUKH, T - momo-
HUTEIbHBIC 3aTpaThl Ha OIUIATY Tpyaa (B
Cly4ae CHWXKEHHMs 3arpar Tpyaa 1T HmpuHU-

Pucynok 2. Obpazosanue 30Hb1 MaeT OTpHLarelibHoe 3HaueHue); E - nomon-
HeonpeodeleHHoCmu HUTEJIBHBIE 3aTPAThI HA SHEPTUIO MIPH TOJTHON
3arpy3ke 000pynoBaHUS.

[Ipennonaraercs, 4To 3aTpaThl HA KOPM (CBIpHE) MPU MOICPHHU3ALMH HE U3MEHSOTCS.

[MpupocT npuOHUIM TPU MOIEPHU3ALIUH

DH’:S’-3’:K3-DM-up-a-K+T+TO+K3-E.

Otcrona 3HaueHUE KOAPPUIIMESHTA 3arPy3KH, IIPU KOTOPOH

DIT’=0

K36:(a-K+T+TO)/(DM-up-E). 9)

HazoBem monydyeHHOE BbIpakeHHE (yHKIHEH 0e3yOrTouHOCTH. OHa MO3BOJISICT ONPEICIIATh
ko3 uIeHT 6€3yOBITOUHOCTH, IPH KOTOPOM MPUPOCT MPUOBLIN paBeH Hymo. Eciu Xo3siicTBeHHBIE
YCJIOBHS HE TO3BOJISIOT IOCTUYb 3TOTO 3HAYEHHS K , TO MCTIOJIB30BAHUE TOI0 YCTPOKWCTBA Ha JIAHHOM
NpeATIPUATHN HELIEIeCcO00pasHo.

BHenpeHuto HOBOro TEXHUYECKOTO pEelIeHHsI TPEAIIECTBYET HAyYHOE HCCIICAOBAHUE, B PE3Y/IbTaTe
KOTOPOTO, KaK OTMEYCHO BBILIE, YKa3bIBacTCs oxkuaaeMas 3phekTHBHOCTH B BHJIE MHTEPBaJia yBENH-
YeHUS! MPOLYKTUBHOCTH WM YITy4IlICHHUS TIOKA3aTeNsl KauyecTBa MPOAYKIINH.

[Tpu NOBBIIEHNH MPOLYKTUBHOCTH MOTPEOHUTENH )KHBOTHOBOIYECKOM MPOMYKINH HE YyBCTBYET
Pa3HUIBI MEKTY KA4ECTBOM NPOAYKLIUH, CO3AaBAEMOM M0 TPAIUIIMOHHON TEXHOIOTHH, ¥ IPOLYKIHEH,
CO3/JIaBaEMOI 10 YCOBEPIICHCTBOBAHHOM TEXHOJIOTHH. [109TOMY pBIHOYHAS 1I€Ha JOJIKHA OCTaBaThCs
HensMeHHOH. [IpeanpusiTue, mpousBosiiiee NPOAYKLIHUIO, KOMIIEHCUPYET AOTIOTHUTENbHBIE 3aTPaThl HA
YCOBEPILICHCTBOBAHHUE TEXHOJIOTHH 32 CUET MOBBIIIEHHs IIeHbI. [Ipr 3TOM mosy4daemast IprObUTH TOTKHA
OBITH BBIILIE JOMOJHUTENBHBIX 3aTpaT Ha YCOBEPIICHCTBOBAHNE TEXHOJIOTHH. 3aTpaThl, KOTOPBIE HECET
NpennpHUATHe, HCIOJB3YIoIIee HOBYIO TPOMYKIIMIO, KOMIIEHCUPYIOTCS 33 CUET CTOMMOCTH JOTIOTHUTEb-
HOH POYKIUH, OTy9aeMO IIPH MOBBIIICHUH POLYKTUBHOCTH YKUBOTHBIX. Haj0aBKa K ieHe He J0JKHA
NPEBBIIATH BEJIMYUHBI, IPU KOTOPOH CTOMMOCTD MOITYy4aeMOil JOMOIHUTENBHON MPOAYKLIMH ObLia Obl
HIDKE JOTIOJHUTEINBHBIX 3aTpat Ha MoJiepHu3anuio. Takum 00pa3om, HagOaBKa K LIEHE IPOLYKIIUH ITOBHI-
HIEHHOTO KaueCcTBa J0JDKHA ONPENENAThCS ¢ YIETOM IMPOTHUBOIIOIOKHBIX HHTEPECOB MIPOU3BOISIIETO
NPEINPHUATHSL, ¥ IPEATIPUSITHS, TPOU3BOAAIIECIO MOACPHU3ALNIO TEXHOIOT HIECKOTO 000PYI0BaHHSI.

st Toro 4ToObI HATH KOMIIPOMHUCCHOE PELICHUE, HY)KHO TIPOU3BECTH PacuyeThl U ONPEIeIUTh
npeaessl Hag0aBOK K LIeHe HOBOM MPOAYKLIMH, KOTOPBIE OTBEYAIOT HHTEpEcaM MapTHEPOB.

AOCOIIOTHOE 3HAUSHHUE TIPUPOCTA MPUOBUIN 3aBUCUT OT 00bEMOB POM3BOACTBA MponyKiuy. [Ipen-
npusiTUe, Ipou3Bosiiiee HoByto npoaykimio (ITITHIT), u npennpustie, MOIEPHU3UPYIOIIEE TEXHO-
aoruto (IIMT), umerot pa3Hbie 00bEMBI BBITyCKaeMON MPOAYKIMH. [yt TOro 4T00b6I MOXKHO OBLIO
COMOCTABIIATH MPUPOCTHI TPUOBLIH Y 000MX MapTHEPOB, 11e7eco00pa3Ho B KauecTBe KpUTepHs ddek-
TUBHOCTH NPUHSTH YICIBHBINA MPUPOCT MPUOBLTH Ha EANHUILY KOHEYHOU MPOIYKIIKH.
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CToMMOCTb TONOIHUTENbHOM mpoaykiuu y [IMT

CleM-u“p-DP/100, (10)

rae M - ronoBoit 06bem npoussozctsa Ha [IMT, T; DP - npoueHT yenndenus npoayKTHBHOCTH
KUBOTHBIX; I — [ICHA PeaTH3ALMH IPOAYKLIUH, TEIC. ek .

JlomoHUTENBHBIE 3aTPaThl CBSI3aHHBIE C MOBBIIIEHNEM [IEHBI BO3PACTAIOT HA BEIUYUHY

D3=M,_-Du -1 /100, (11)

e M, — roiosoit 00beM noTpebdieHus HoBo ponykiuu Ha [IMT, T; DulIK - IPOIICHT MOBBIIIICHUS
LeHB; I _- CHA HOBOWM TPOIYKIIMH, THIC. JIeH ./T.

VYnensHbIH npupocT npuobLTH Ha 1 T HOBO# mponykuuu Ha [IMT cocraBut

Dd,=(C,-D3)/M.. (12)
B cBoro ouepenp
M =M -y, (13)

I7e: y - YACIBHBIN pacxo/ MPOAyKINH, T/T.

IMocne noacranosku (10) B (11) u (13) B (12)
=y "

R CTIIT

YBenuuenue crouMoct HoBoM npoaykiuu Ha [TTTHII nociie noBblieHus ee 1eHbI

C,=M, - Du_-u_/100, (15)

rIe. M2 - TOMOBOM 00beM mpom3BoacTBa Kopma Ha [TITHII, T.

VYnenpHbIH pupocT npudbuH Ha 1 T HOBOM npoaykuny Ha [TITHIT

Dd - Dy, ry, /100 (14)

Dy, xD
Dd, =%-30 IM,, (16)

rae: 3, — 3aTparhl HA BBINOIHEHUE HOBOM TEXHOJIOTHH.

B Boipaxenusix (10) u (12) mpupocT eHsl OKa3bIBaeT pa3HOE BIHSHUE HA MPUPOCTHI MPHOBLIH Y
[TITHITu [IMT. Ipum Bo3pacTaHnu 3TOH BENMUYHHEI yIebHbIN pupocT npruobumw Ha [ITTHI T noBsmaercs,
a Ha [IMT cumxaercs. U3 Beipaxkerus (16) ciemyer, uro npu HemocrarournoM yporae TTITHIT moxet
MOY4IUTh YOBITOK. 3aTpaThl MOTYT IpeBbICUTh pocT npudbuti. Ha [IMT Oyner Habmonarbcs mpoTuBo-
MIOJIOXKHAST KapTHHA. UTOOBI MOJIOKUTENBHBIA MIPUPOCT NPHOBUIM OT BO3pAacTaHUs LIEHbl HAOIIONAIICs
000MX NPEeaNPHUATHIA, IPUPOCT HYKHO OrPaHUUYMUTH KaK CBEPXY, TaK U CHU3Y. Torna neHa peanuzauuu
MIPOYKITUH OCcTaHeTcs Ha rpexxHeM yposHe, a [ITTHIT u IIMT Oynyt nMeTh MoaoKUTeTbHBIHN YIeThHBIH
IpUpOCT NpuoObUTH. PaccMOTpUM ycloBuS, IPH KOTOPBIX TAKOH KOMIIPOMHCC BO3MOMKEH.

J11s TOro 4TOOBI ONMOKUTENbHBIH IPUPOCT MPUOBLTH ObL Y 060oux maptaepos (Dd, > 0, Dd, > 0),
HE0OXOANMO BBITIOIHUTD YCIOBHS:

Du<u, - Dn (- y), (17a)

D _>100 - 3/ (u - M,). (176)

Hepasencrtsa (17a) u (176) Mo3BOJIAIOT BEIYUCIUTD TPAHUIIBI 30HBI KOMITPOMHCCA.

BbIBO/bI

1. Crparerus, Aarorias MaKCHMAIbHBI pe3ylIbTaT, peannu3yercs IpHu ONaronpHsITHBIX YCIOBUSX, a
JIA0IIAst MUHUMATBHBIN PE3YJIBTAT - IIPH HEOMATONPHATHBIX YCIOBUSX. BRIOOD CTpaTeriu 1o yMepeHHbIM
(cpenHnM) yCITOBUSIM TIPUBOIUT K SKOHOMHYIECKOMY PHCKY. Pe3yibrar MOXKET OKa3aThCsi MUHUMAJTbHBIM.
JIurio, npUHUMAIOIIEeE PEIIICHNE, PUCKYET ITOTyYUTh PE3Y/IBTAT MEHBIIEC OXKHIAEMOTO Ha BEIMUKHY, PABHYIO
Pa3HOCTH MEXTy pe3yJIbTaTaMHU PH YMEPEHHBIX U TIPU HEONAronpHusTHBIX YCIOBUSX.

2. B 3aBHCHMOCTH OT KOHKPETHBIX 33/1ad M TEXHUYECKHX BO3MOXKHOCTEH MOJEpHU3AIMS
OCYIIECTRIIACTCS B CIICAYIONUX HANPABICHHSIX.

- BeisiBienne peszepBoB noeimeHus 3gdexruBaoctu bTC.

- 3amena yactu bTC Ooree coBepuieHHBIMI MalllTHHAMA W 00OPYOBaHUEM.

- [ToBpimenue 3(h(HEeKTUBHOCTH CUCTEMBI 33 CYET ABTOMATH3AINHN PEKUMOB (PYHKIIMOHUPOBAHUSI.

3. JIyist TOro 4TOOBI HATH KOMIIPOMHUCCHOE PELICHUE, HY)KHO TIPOU3BECTH PACUCTHI U OTIPE/ICITUTh
npeelTbl HaJ0aBOK K IIEHE HOBOM MPOAYKIIUK, KOTOPBIE OTBEYAIOT HHTEPECaM IMapTHEPOB. AOCOIIOTHOE
3HaYeHHE MPUPOCTA MPUOBLTH 3aBUCHUT OT 00OHEMOB MPOW3BOACTBA MPOAYKIMH. [Ipennpusrue,
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HPOM3BOJIALIEE HOBYIO IIPO-AYKIIHIO, U IPENPUITHE, MOJACPHU3UPYIOLIEE TEXHOJIOTHIO, IMEIOT Pa3HbIe
00BEMBI BBIITYCKaEMOM MPOAYKITHMH. J1JIs1 TOro YTOOBI MOYXKHO OBLIO COMOCTABJISTH IPUPOCTHI TPUOBLIH
y 000X MapTHEPOB, 11eJIeCO00pa3HO B KadyecTBE KpUTepust 3Pp(HEKTUBHOCTH NPHHSTH YICTbHbINA IIPUPOCT
npuObBUIM Ha eIUMHUIYY KOHeyHOW npoaykuuu. HepaBenctBa (17a) u (1706) MO3BONSIOT BBIYMCIUTD
IpaHUIIbI 30HBI KOMIIPOMHCCA.
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CZU 631.423.2

PERFECTIONAREA METODEI DE STABILIRE A REGIMULUI
DE UMIDITATE A SOLULUI LA IRIGARE

Alexandru CORONOVSCHI, Rodica CEBAN
Universitatea Agrara de Stat din Moldova

Abstract. An improved method for establishing soil moisture regime under irrigation conditions is presented in this paper.
In contrast to the traditional approach the researches proceeded from the hypothesis that the maximum moisture limit that
can be maintained in the soil may differ from the field water capacity (FWC). Six variants of maximum soil moisture limits and
six variants of minimum soil moisture limits were established. Soil moisture regime variants were chosen in such a way that
watering rate is the same for equal moisture intervals but differing in their superior and inferior limits, which is impossible
according to traditional approach. It was determined that because of the reological properties of the soil, classical procedures
of calculation considerably diminish water content in the soil. Maximum and minimum moisture level, which could be
maintained in the soil, can range in the following limits (0.7-1.0) FWC. Soil moisture regime, maintained according to classical
approach, has a lower rainfall retention capacity than the one presented in this work (0.7-0.9) FWC.

Key words: Soil moisture regime; Field water capacity; Watering time; Percolation.

Rezumat. in lucrare se prezinti o metoda perfectionata de stabilire a regimului de umiditate a solului in conditii de irigare.
in mod contrar abordarii traditionale, cercetarile au pornit de la ipoteza, ¢ limita maxima de umiditate, care poate fi mentinuta
in sol, poate fi si alta decat capacitatea de camp pentru apa (CC). S-au stabilit 6 variante de limite maxime si 6 variante de
limite minime de umiditate a solului. Variantele regimului de umiditate au fost alese astfel, incat unuia si aceluiasi interval de
umiditate, dar cu limitele de jos si sus diferite, sa-i revina acceeasi norma de udare, ceea ce conform abordarii traditionale este
imposibil. S-a constatat ca din cauza proprietatilor reologice ale solului, procedurile clasice de calcul minimizeaza considerabil
continutul de apa in sol. Nivelul maxim si minim de umiditate, care poate fi mentinut in sol poate fi in limitele (0,7-1,0) CC.
Regimul de umiditate a solului, mentinut conform perceptiei clasice, are o rezerva de capacitate mai mica de retinere a
precipitatiilor atmosferice decat cel prezentat in lucrare (0,7-0,9) CC.

Cuvinte-cheie: Regim de umiditate a solului; Capacitatea de camp pentru apa; Timp de udare; Percolare.

INTRODUCERE

O metoda de optimizare a regimurilor de umiditate a solurilor in conditii de irigare, acceptata si
folosita de majoritatea cercetatorilor din acest domeniu, consta in incercarea diferitor limite ale umiditatii
minime a solului, umiditatea maxima ramanand constanta la nivelul capacitatii de camp (CC) a solului
pentru apa. In conformitate cu aceasta metoda se optimizeaza, in principiu, limita minima a umiditatii
solului la care recolta culturilor agricole in aceste conditii este maximala, adica se stabileste ,,plafonul
minim” al umiditatii solului la care se declanseaza udarile.

Aceasta metoda, dupa parerea noastra, nu realizeaza toate posibilitatile de optimizare a regimurilor
si normelor de udare, conducand la rezultate gresite, ceea ce, implicit, favorizeaza impactul negativ
asupra fertilitatii potentiale si celei efective ale solului.

Pentru eliminarea acestor neajunsuri, propunem imbunatatirea metodei de optimizare a umiditatii solului.

Scopul cercetarilor a fost argumentarea unei metode perfectionate de mentinere a umiditatii solului.
Pentru realizarea scopului s-au planificat urmatoarele sarcini: elaborarea ipotezei despre modul de distribuire
aapei in sol; organizarea unei experiente pentru argumentarea ipotezei; adoptarea, calcularea si mentinerea
diferitor variante ale umiditatii solului, care sustin ipoteza despre distribuirea reald a apei in sol.

MATERIAL SI METODA

Cercetirile discutate aici fac parte dintr-o mai ampla experienta in lizimetre, indeplinita in cadrul
Institutului de Ecologie si Geografie al Academiei de Stiinte a Moldovei, in perioada anilor 2005-2010
(responsabil — cercetator coordonator A. Coronovschi).

Pentru cercetare se tnainteaza ipoteza conform careia limita maximala de mentinere a regimului de
umiditate a solului poate fi si alta decat CC, conform teoriei existente, iar formula de calcul al normei
de udat poate fi transcrisa in felul urmator:

n=(W2-W1)CC.g-S-h, (1)

in care: n_—norma calculata, I/liz; W1, W2 — umiditatea solului, limitele inferioara si superioara,
conform variantelor stabilite, zecimi de unitate;

CC - capacitatea de camp pentru apa a solului, zecimi de unitate;
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g — greutatea volumetrica a solului in vase. g = 1,1 gr/cm?,

S — suprafata solului, cm?;

h —adancimea (inaltimea) lizimetrului, cm.

Intru argumentarea scopului este necesar s se respecte conditia: norma calculata conform ipotezei
trebuie sa mentina umiditatea solului in limitele indicate in aceasta, iar diferenta de umiditate a solului
inainte de udare si dupa aceasta trebuie sa fie egala cu norma de udare.

Pentru a argumenta aceasta ipoteza, cercetarile au fost efectuate in lizimetre. Diametrul vaselor de
lizimetrie este de 0,4 m si inal{imea —de 0,56 m. Vasele au fost umplute cu sol in prealabil omogenizat.
Daca ipoteza va fi sustinuta, omogenizarea va fi un argument in plus in favoarea acesteia. Solul a fost
prelevat dintr-un profil cu adancimea de 0,50 m. Tipul de sol este cernoziom obisnuit, moderat
humificat.Caracteristica acestuia este prezentata in tabelul 1.

Pentru a stabili influenta regimului de umiditate asupra recoltei culturii agricole, in vasele lizimetrice
a fost semanat grau de toamna ,,Porada”, omologat in Republica Moldova.

Observarile si cercetarile efectuate s-au referit la umiditatea solului (urmarita zilnic), la precipitatiile
atmosferice, la determinarea capacitatii de camp a solului (CC), la calibrarea tenziometrelor, la volumul
de apa percolata.

Pentru a putea urmari cat mai eficient dinamica umiditatii pe profil, au fost instalate adaugator cate
doua tensiometre la adancimile de 10, 25 si 45 cm, pentru o repetare din fiecare varianta de umiditate.
Schema instalatiei este prezentata in figura 1.

Tabelul 1. Caracteristica fizico-chimica a solului

Comp.
EXTRAS APOS g g gran.
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110-20|45|76|46,3| 2,4 | 0,020 | 0,6 |0,308|0,91180,588| 1,078 | - |0,1538|44,7 | 379,0 | 49| 51
2 |20-40|3,46(7,6|46,3| 2,4 | 0,1040 | 0,48 |0,352|0,1525|0,49|0,872| - |0,1025|30,0 | 210,0 | 51 | 49
3140-60| 2,6 | 7,6/33,6| 2,0 | 0,1300 | 0,6 [0,264|0,51225|0,588| 0,686 | - |0,1025|40,0 | 227,0 | 51| 49
4 160-80(1,78| 7,6 33,6 | 2,0 | 0,0560 | 0,64 |0,396|0,1912 | 0,49 |0,686| - |[0,0512|25,0| 185,0 | 51 | 49
5180-90({1,45|7.4| 488 | 2,2 | 0,0480 | 0,68 (0,396 0,3472 0,686/ 0,686 | - |0,0512|20,0| 168,0 | 57 | 43

Autor: E. Tarlev, Laboratorul ecologic central, Inspectoratul Ecologic de Stat

Ca variante ale limitelor maximale si minimale de umiditate a solului au fost stabilite urmatoarele:

1.(0,7-1,0)CC; 2.(0,7-0,9)CC; 3. (0,7- 0,8)CC, limita minima - 0,7C;

4.(0,8-0,9)CC; 5. (0,8- 1,0)CC, limita minima — 0,8CC;

6. (0,9-1,0)CC, limita minima —0,9CC.

Mentinerea umiditatii solului conform variantelor stabilite s-a efectuat prin udari, cu urmatoarele
norme:

m,=8,27 I/liz.; m,=5,53 I/liz., m,=2,77 Iliz.; m,=2,77 /liz,; m.=5,53 Niz.; m=2,77 iz

Variantele regimului de umiditate au fost alese astfel incat unuia si aceluiasi interval de umiditate,
dar cu limitele de jos si sus diferite, sa-i revina aceeasi norma de udare (ex.: (0,7-0,9)CC i (0,8-1,0)CC
au regim de umiditate diferit, dar aceeasi norma de udat — 5,53 I/liz.), ceea ce, conform perceptiei
existente, este imposibil.

Calculul normei s-a efectuat conform formulei (1), in 3 repetitii. Observarile asupra umiditatii solului
s-au efectuat in fiecare zi la aceeasi ora (8.00). Pentru controlul bilantului apei, in fiecare lizimetru au
fost instalate captatoare de apa percolata. Observarile si masurarile s-au efectuat adaugator dupa
fiecare udare si dupa caderea precipitatiilor atmosferice.
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Figura 1. Schema lizimetrului dotat cu

aparate de masura si control

Pentru udare a fost folosita apa
de la robinet, aerisita in prealabil si
pastrata intr-un vas de polietilena
alimentara.

REZULTATE SI DISCUTII

Apa patrunsa in sol satureaza mai
intai higroscopic si capilar toate
particulele si porii capilari dintr-un
anumit strat. Apa care se afla sub
actiunea fortei de gravitatie patrunde
treptat in adancime, umectand con-
tinuu solul pana laadancimea la care
asigura saturarea acestuia cu apa
higroscopica, peliculara si capilara.
Reiese ca fiecare strat de sol ar sema-
na cu un vas de acumulare care se
umple cu apa, iar cantitatea de apa
mai mare de acest volum se scurge
in cel de mai jos. Pe aceasta obser-
vatie se bazeaza metoda de calcul al
bilantului apei in sol si formula de
calcul al normei de irigare (Kalas-
nikov, K et. al. 1990; Cosuleanu, T.
1992):

n =100 gh (CC - W), m*ha 2

in care: g — densitatea aparenta a
solului, gr/cm?, sau t/m3; h—grosimea
stratului de calcul, cm sau m; CC —
capacitatea de camp a solului pentru
apa, %; W, - umiditatea solului de
declansare a udarilor, %.

Aceasta formula descrie exact

conceptia actuala de miscare a apei in sol. In urma masurarilor efectuate ale volumului de apa percolati
am stabilit ca la marirea umiditaii de declansare a udarilor W_si a normei de udare, cantitatea de apa
percolata se mareste (fig. 2). Aceasta inseamna ca calculul normei de udare pentru un anumit strat de
sol ne da rezultate gresite in sensul ca aceste rezultate sunt micsorate fata de cele reale (daca formula
de calcul ar descrie cu fidelitate procesele reale ale dinamicii apei in sol, efectul percolarii nu ar trebui

sa existe).

Figura 2. Dependensa volumului de apa percolat de regimurile de umiditate a solului
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Observam, astfel, ca odata cu marirea umiditatii solului se mareste si volumul apei percolate. Aceleasi
concluzii le face si cercetatorul E. Sein (2010) in experienta sa privind migrarea solutiei de K si Cl in
solul din lizimetre. Concentratia ionilor de K la adancimea de 30 si 60 cm a fost egala cu cea initiala, cu
toate ca sorbtia acestui ion trebuia sa fie intensiva. Cercetatorul concluzioneaza ca are loc efectul
miscarii rapide a solutiei de K prin canale de dimensiuni relativ mari — fisuri si macropori, care se
formeaza in solurile cu continut de argila si lut datorita efectului de gonflare-contractare, rezultat al
variatiei umiditatii solului (fig. 3).

Figura 3. Aparigia fisurilor si macroporilor in sol datorita proprietazii lui de
contractare-gonflare in rezultatul uscarii-umezirii

latd de ce abordarea fizico-chimica traditionala de miscare a apei in sol conduce deseori la un
impact negativ semnificativ asupra solului. Urmarile ecologice pot fi cele mai imprevizibile: slitizare,
solonetizare, dehumificare s.a. (Kovda, B. 1979; Krupenikov, |., et. al. 1985; Sinkevi¢, Z. 1983; Sinkevic,
Z. 1989); ridicarea nivelului apelor freatice peste limitele critice, aparitia periodica a proceselor de
anaerobioza (Anikanova, E. et al. 1980); pierderea structurii, compactarea, hidrofilizarea coloizilor
minerali, hleizarea secundara (Podymov, B., et. al. 1978); levigarea carbonatilor si a nutrientilor, marirea
continutului de Na* si Mg? (Sinkevi¢, Z. et. al. 1983); restructurarea cenozei microbiene (Sinkevig, Z.
1989). Una dintre cauzele aparitiei acestor probleme este mentinerea in sol a unor regimuri de umiditate
neadecvate proprietatilor hidrofizice ale cernoziomurilor.

Pentru a schimba starea de lucruri este nevoie de a acomoda regimurile de umiditate a solului la
proprietatile lui hidrofizice naturale si anume de a micsora normele de udare si plafonul maxim de
umiditate (mai mic de CC). Se vede clar ca regimurile cu limita de sus mai mica decat CC favorizeaza
incorporarea optima a precipitatiilor, imbunatatind astfel efectul economic si cel ecologic al irigatiilor.

In acest sens este necesar sa analizam rezultatele experientei privind distributia apei pe profilul
solului (fig. 4).
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Figura 4. Dinamica conginutului de apa pe profilul solului
unde: 1 —umiditatea solului inainte de udare (limita de jos); 2 — umiditatea solului dupa udare (limita de sus);
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Avand in vedere ca udarile se efectuau in momentul cand tensiometrul instalat la adancimea de 25
cm indica umiditatea minima (conform variantelor), indeplinirea primei conditii a fost cercetata tot
pentru aceasta adancime. Rezultatele analizei sunt prezentate in tabelul 2.

Tabelul 2. Calculul abaterii conginutului de apa real de la cel planificat

Nr Umiditatea Umiditatea Norma calculata Norma
A inainte de dupi udare ’ Greseala,
variantei, (n.) conform conform _
udare (1), (2), S : _(n)-(),
conform . NI formulei indicate variantelor D= %
- zecimi de zecimide | . e . (n,)
metodicii . . in metodica, I/liz. (ny), Wiz.
unitate unitate
1 0,31 0,40 7,03 8,27 +15,0
2 0,27 0,34 5,39 5,53 +2,5
3 0,27 0,31 3,08 2,77 -11,2
4 0,32 0,35 2,31 2,77 +15,7
5 0,32 0,38 4,62 5,53 +16,8
6 0,37 0,40 2,31 2,77 +16,7

Analizand tabelul, vedem ca dintre variantele cu limita de jos 0,7 CC (variantele 1-3), cele mai
exacte rezultate le ofera varianta a 2-a, cu o greseala de cca 2,5%. Dintre variantele cu limita de sus
0,8 CC (variantele 4-5), cea mai exacta este varianta a 4-a, cu o greseala de cca 15,7%. Dintre toate
variantele incercate, cea mai mare greseala se comite in variatele 5 si 6 (cca 17%).

in rezultatul acestei analize constatim ca conditia mentionatd pentru argumentarea ipotezei se
adevereste in toate variantele cercetate. De aceea propunem ca formula de calcul al regimului de
umiditate a solului sa fie transcrisa in forma prezentata conform formulei (2).

CONCLUZII

1. Din cauza proprietatilor geologice ale solului, procedeele clasice de calculare a bilantului hidric al
solului minimizeaza considerabil rezultatele. Astfel apar percolari de cantitati mari de apa (cca 20% din
volumul calculat), ridicand nivelul panzei apelor freatice.

2. In rezultatul cercetarilor s-a stabilit ca nivelul maximal si cel minimal al umiditatii ce poate fi
mentinut in sol poate fi oricare in limitele intervalului umiditatii accesibile pentru plante. Aceasta inseamna
ca ipoteza inaintata initial este dovedita prin rezultatele mentionate ale acestei experiente, iar formula
de calcul al normei de udat se va calcula conform ecuatiei (1).

3. Mentinerea umiditatii solului la irigare conform perceptiei clasice micsoreaza esential efectul
economic si ecologic al irigatiilor, in cele mai multe cazuri regimul de umiditate neavand rezerve de
capacitate pentru inmagazinarea precipitatiilor cazute dupa administrarea normei de udare.
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INNOVATIVE APPROACH TO DETERMINE THE
TEAT CUP LINER TENSION

Andriy PALIJ
Kharkiv Petro Vasylenko National Technical University of Agriculture of Ukraine

Abstract. In order to implement the technological restructuring of the milk production process at large scale
it is necessary to ensure a constant and efficient operation of the milking and dairy equipment. This article
highlights some of the technological challenges that are common in the operation of milking systems. It de-
scribes the main parameters of teat cup liners, which are both important for measurements and affect significantly
the milking process. It has been found that the development of new reasonable and effective technological
solutions regarding dairy cattle exploitation along with improving the parameters and operating regimes of the
means of implementation in production processes provide the background for identifying the maximum produc-
tive capacity of animals as well as for improving the efficiency of the staff. The method and the device for
determining the teat cup liner tension in the milking machines based on the use of a dial indicator to control the
liner tension have been developed. The implementation of presented developments into production will ensure
the prompt receipt of reliable information regarding the liners’ tension which will enable timely detection of
negative factors, and namely the lower tension.

Key words: Dairy cattle farming; Milking; Teat liner; Tension; Device.

INTRODUCTION

Livestock farming is one of the largest and leading sectors of agricultural production. In this regard,
the solutions to food safety and security problems depend greatly on its effective development, namely
the development of dairy farming which is one of the strategic sectors of animal husbandry in Ukraine.
It determines country’s food security, the nutritional quality of food for population and has a high export
potential (Petrusa, E.Z., Nagornyj, S.A. 2013, Palij, A.P., Palij, A.P., Naumenko, O.A. 2015).

Itis possible to improve the efficiency of domestic dairy farming gradually through the integrated
implementation of the latest innovative technological and organizational solutions. Only the complex
mechanization of production processes and operations, the coordination of mechanization issues with
the technological achievements and the organization of production by means of creating production
lines can guarantee an increase of production efficiency. The mechanization of individual processes
doesn’t mean a reduction of the total number of employees but, on the contrary, requires skilled
professionals for the maintenance of machinery and equipment, which consequently increases the
number of employees (Skurko, T.P. 2003, Palij, A.P. 2014c).

The contemporary practice of domestic dairy farming shows that unexpected temporary shut-
downs in the dairy farming violate the whole structure of a certain regime of production line, and this,
in its turn, significantly affects the physiological functions of animals leading to a decrease of their
performance and consequently increased costs of the obtained products. Therefore, the mechaniza-
tion of modern dairy complexes should be oriented both towards the restoration of the old equipment
and its modernization achieving the transition to a new technological level. Thus, the development of
tools and methods that will prevent unexpected interruptions and adjust the equipment as close as
possible to the physiological needs of the milking animals represents an urgent and prospective task
both of practical and scientific interest (Boroznin, V.A., Plotnikov, V.P. 2003, Palij, A.P. 2014d).

One of the main problems in the technology of milk production is the use of adaptive machines,
which give the opportunity to obtain quickly and accurately high quality milk while saving its primary
properties. Nowadays the introduction of modern milking technologies and equipment into the struc-
ture of quality food production gains a huge importance (Solov’ev, S.A., Kartasov, L.P. 2001, Palij,
A.P. 2014Db).

Determining the priorities regarding the improvement of technologies implemented in the dairy
farming is impossible without carrying out a thorough analysis and monitoring the necessity of imple-
menting innovative techniques and technologies.
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MATERIAL AND METHODS

The purpose of the study was achieved using analytical, theoretical and zootechnical research
methods, as well as based on standard measuring equipment.

The development of methods as well as the manufacturing and adjustment of device for determi-
ning the tension length of the teat cup liners were carried out within the scientific laboratory of the
Department of Technical Systems and Technology in Animal Breeding named after B.P. Shabelnik of
the Education and Research Institute of Technical Service (ERI TS) of Kharkiv Petro Vasylenko
National Technical University of Agriculture.

The scientific and economic researches were carried out in the state-owned enterprise experimen-
tal farm “Kutuzovka” of the Institute of Animal Science of the National Academy of Agrarian Scien-
ces of Ukraine, Kharkiv district, Kharkiv region, on the milking installation for milking in stall of herring-
bone types (2x8) (MEH - Milking Equipment of Herringbone type) produced by the Open Joint Stock
Company ,,Bratslav”.

RESULTS AND DISCUSSIONS

In order to implement the technological restructuring of the milk production process at a large scale
it is necessary to ensure a constant and efficient operation of the milking and dairy equipment. To
ensure the mechanization of main and auxiliary operations in the milking of cows it is planned to
manufacture high-performance and efficient machinery and equipment thus obtaining a complete tech-
nological unit. But along with the development of high-performance equipment and saturation of dairy
livestock industry, the issue of improving its reliability is even more acute as it is one of the main
reserves for increasing machine productivity eliminating technical and technological failures, fact which
will increase milk yield and milk quality. A more efficient use of the milking and dairy equipment,
rational use of all its systems and components, timely detection and prevention of failures and malfunc-
tions largely depend on the timely and quality diagnostics and maintenance (Palij, A.P. 2014a).

Liners are the only item in the milking machine which is in direct contact with the animal’s udder.
Compared to other parts of the milking machine, it operates in harsh conditions. During the milking
process, a teat cup liner is expanded and compressed up to 60-70 times per minute and for 5-6
minutes (the average time for most milking cows) it squeezes a teat 300-420 times.

Liners are made of rubber or silicone. They consist of the following main parts: a head located in
the upper part; a hose (the middle part); a teat tube (the bottom part) (Kurak, A. 2010).

The main data which are essential for measurements and have a significant influence on the milking
process are as follows: the diameter of the head inlet, the diameter of the rod of a liner, the outer diameter
of a liner sucker deformation, the wall thickness of the rod and the effective length of the whole liner.

The wall thickness determines physical properties of a liner hose (the degree of softness / hard-
ness). The edge of the head inlet is also essential. It should also vary in softness / stiffness, depending
on the shape of the teat to which it is applied.

The milking process is carried out so that to keep an udder healthy and to milk the animal quickly,
completely and painlessly. For more than a hundred years, since the establishment of the above de-
scribed milking machine, it has not almost changed.

The use in the milking machine of liners with different physical and mechanical properties and degree
of tension leads to the fact that the teat cups are not equally affecting the cow’s teat, and this is one of the
main reasons that animals fall ill with mastitis. Moreover, the loss of milk when milking cows with milking
liners, which do not correspond the zoo-technical requirements or to those of poor guality, can range from
7 to 21 % (Baranovskij, M.V., Kazeko, O.A. 1991, Boroznin, V.A., Boroznin, A.V. 2005).

After carrying out the patent search it’s possible to conclude that current methods, devices and
tools designed to study performance properties of the teat cup liners, namely their tension, have a
number of disadvantages: difficulties during the operation, unreliable design, the need for time-con-
suming measurements. In addition, not all of them provide a rapid collection of reliable data.

In order to eliminate the above mentioned drawbacks we have designed a method and apparatus
for determining the tension of teat cup liners (Palij, A.P. 2014e, Palij, A.P. 2015f).

The device for determining the tension of teat cup liners consists of a counting device (dial indica-
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tor) with a limit range of measurement up to 25 mm,
a housing, a fixation screw, a stop, a movable
bushing, a pivot arm and a fixed insert.

The implementation of the method and operation
of the instrument is as follows: ready-to-use device
(adial indicator readings are in the initial position) is
inserted into the liner and placed in an upright posi-
tion, with the stop limiting the depth of device inser-
tion (Fig. 1).

The pivot arm and a fixed insert are in contact
with the inner surface of the liner, thus determining
its tension. The teat cup liner tension is indicated on a
scale of the dial indicator.

After removing the device fromthe liner, the trans-
mitter takes the original position.

Scientific and economic studies using advanced
devices and techniques proved that during regular and
long lasting exploitation of the liner of a milking ma-
chine, from 0 to 4 months, the reduction of tension
decreases from 56—60 H to 43-45 H, the maximum

Figure 1. Device for the detection of the ~ SPeed of milk yield is reduced from 2 0-2.1 I/min. to
tension in teat cups liners. 1.3-1.4 l/min., and the average rate of milk yield is
reduced from 1.7-1.8 I/min. to 0.9-1.0 I/min.

Thus, the proposed method and apparatus provide

a high accuracy in detecting the tension of teat cup liners and give the opportunity to obtain reliable
information about their state. The developed device is reliable, convenient and easy to use and it does
not require significant financial costs to conduct measurements.

The testing of the method and apparatus determining the tension in teat cup liners in actual produc-
tion conditions confirmed their efficiency and effectiveness.

CONCLUSIONS

1. It is possible to ensure the effectiveness of milk yield only under the condition of determining the
influence degree of milking machines on the animal’s body.

2. One of the main ways to increase the speed of cow milking, to improve animals’ productivity, as
well as the productivity of the milking operator and milking machine, to increase the quality of milk and
to reduce the incidence of animals is to use a high-quality liner providing efficient operation due to its
reliable fault detection during the milking process.

3. The use of the proposed method and device for determining the tension in teat cup liners in a
production environment will ensure prompt receipt of reliable information about the condition of liners,
which will allow to identify timely the negative factors occurring in the course of their operation.
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE OF
THE FEED USED IN DAIRY COW FEEDING IN
THE REPUBLIC OF MOLDOVA

Larisa CAISIN, Vasile VRANCEAN, Ludmila BIVOL, Natalia GROSU, Nina VASILYEVA
State Agrarian University of Moldova

Abstract. Information on nutritive value of locally available feed ingredients is scarce, therefore the study
conducted in the laboratory of the Department “General Animal Husbandry” of the State Agrarian University of
Moldova, was aimed at determining the chemical composition and nutrient content of various feeds and fodder
species commonly used in the diets of dairy cows raised in the University farm. Fodder samples, proceeding from
different agricultural and ecological zones of the Republic of Moldova, were analyzed for their content of total
moisture, dry matter, crude protein, fat, fiber, ash and NFE quantity and the data were compared with those
available in the specialized literature. The comparative analysis showed differences in the content of a number of
nutrients and large fluctuations were observed in terms of the level of oat nutrition units, energetic nutrition units
and metabolizable energy content in comparison with the data contained in normative references and used in the
calculation of the nutritional value of feed and diets.

Key words: Feed; Chemical composition; Nutritional value; Dairy cattle breeding.

INTRODUCTION

The main development prospects of dairy cattle breeding industry are the maximization of using
genetic characteristics of animals based on economically justified fodder resource use and organization
of high-level animal feeding. The development of dairy cattle breeding is impossible without the organiza-
tion of science-based animal feeding; i.e. it is necessary to meet animals’ need in nutrients, knowing their
actual content in various fodders. The feeding diet should not only be biologically complete and balanced
in all elements, but also cost-effective, that is, it should achieve the minimum cost of the diet.

Country’s agriculture, including animal husbandry, depends on the climatic factors and seasonal nature of
production and it adapts slower than other industries to the rapidly changing economic environment.

Scientific researches and practice show that the reference data on the nutritive value of fodders do
not reflect their actual level and do not take into account their varietal characteristics. Data analysis
from a number of laboratories belonging to animal feed industry show a large range of fluctuations,
even within the same region (Hohrin, S.N. 2002). Therefore, in the feeding practice there are large
deviations from the actual nutritional value of feed, which are caused by the peculiarities of the pedo-
climatic zone, the number and types of growth conditions (climate, soil, fertilizers, agricultural machi-
nery), varieties of forage crops, conditions of feed harvesting and storage, growth phase of the crop at
harvest, harvesting method, and the storage conditions of the region (Kalasnikov, A.P. et al. 2003;
Marnov, D.I. et al. 1982; Sumilin, 1.S. et al. 1986).

The monitoring of nutritional value and good quality of fodders is a necessary condition for the
intensification of livestock production. In this regard, samples of various feeds and fodder species
available in different agricultural and ecological zones of the Republic of Moldova have been analyzed
for their chemical composition and nutrient content.

MATERIAL AND METHODS

The aim of the study was to conduct a comparative analysis of the characteristics of the basic feed
used in dairy cattle breeding in the Republic of Moldova based on the study of their chemical compo-
sition and nutritional value. In order to determine chemical composition and to assess the nutritive
value of fodders, fodder samples, commonly used in the diets of dairy cows raised in the farm of the
State Agrarian University of Moldova, were selected.

The analysis of selected samples, in order to determine the quantity of “raw” nutrients, was con-
ducted in the laboratory of the Department “General Animal Husbandry” of the State Agrarian Uni-
versity of Moldova using conventional methods of zootechnical analysis (Petuhova, E.A., Bessarabov,
R.F. etal. 1982; Smirnova, N.S. 1982). The content of total moisture, crude protein, fat, fiber, ash, and
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the quantity of NFE in the feed were determined (Smirnova, N.S. 1982). A comparative analysis of the
nutritional value of tested fodders was carried out and it was compared with the data presented in
specialized literature (Kalasnikov, A.P. et al. 2003).

RESULTS AND DISCUSSIONS

Analyzing the results of chemical tests of the forages traditionally used in the diets of dairy cattle in
the Republic of Moldova it was determined that the level of nutrient content varied in different samples
of forages and that it differed from data presented in specialized normative literature.

It was determined that the content of dry matter in the concentrate feeds (spent wash, corn, oat, wheat
and sunflower oil cake) ranged from 81.14% in corn spent wash to 88.16% in sunflower oil cake, and it was
lower than the figures presented in standard handbooks, where it is 90.0% for each one (tab. 1).

Analyzing the data on raw fat content it was determined that its level in dried wheat spent wash
was 8.16%, in corn grain it varied slightly from 3.43 to 3.67%, in oat grain — 2.16%, in wheat — 2.27%,
in sunflower oil cake — from 7.97 to 13.22%, in corn green mass — 0.73%, in corn silage — 1.43%, and
in hay of different types the content of fat ranged from 1.31 to 2.78%. Thus, the actual fat content in
forages differed from the data presented in reference literature, and the difference constituted 7.6,
4.3,4.0,2.0,7.7,0.6, 1.0 and 2.4%, respectively.

A lower protein content, compared with the specialized literature data, was featured in the dried
wheat spent wash — the difference was significant and constituted 13.61%; in the corn grain it was
8.28% compared to 9.2%, in oat grain — 6.33 vs. 10.8%, in wheat grain 10.09 compared to 13.30%,
and in sunflower oil cake — from 16.05 to 21.20% compared to 40.50% (fig. 1).

The analysis of laboratory data revealed differences, compared with standard indicators, concerning the
content of crude protein in voluminous forages. Thus, it was higher in green mass of corn—2.50 vs. 2.10%,
in corn silage — 3.47 vs. 2.5%, and in hay alfalfa— from 16.5 to 16.6% vs. 14.40%. Large variations of this
indicator were observed in the samples of meadow hay — from 5.21 to 12.35% vs. 9.70%.

A productive use of fodders largely depends on the digestibility of nutrients, which are directly
determined by the quantity of fiber in the diet. Besides its nutritional value, fiber also has the property
of maintaining the necessary consistency of the content of the digestive tract for a normal digestion.

Table 1. Content of raw nutrients in fodders, %

@ % @ 5] o @
55|85 B |cs|85 8. 88|88 8w
Fodders 22|82 £ |S5E|28|28|22|2¢| 24
= g 2 g > |gE|©OSs]| 0O Og |0 §)
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Dried wheat waste for alcohol | g 4q | 977 | g1.14 | 7828 | 6.49 | 8.16 | 12.22 | 2.86 | 51.42

production
Corn grain (1) 9.23 | 7.45|83.32 | 82.26 | 8.28 | 3.43 | 3.31 | 1.06 | 67.24
Corn grain (2) 9.03 | 7.51 | 8347|8221 | 828 | 3.67 | 299 | 1.26 | 67.27
Barley grain 7.03 | 9.72 | 83.25|80.96 | 6.33 | 2.16 | 9.60 | 2.29 | 62.87
Wheat grain 6.39 | 9.90 | 83.71 | 82.28 | 10.09 | 2.27 | 2.34 | 1.42 | 67.58
Sunflower oil cake (1) 6.45 | 542 | 88.13 | 83.97 | 16.05 | 9.27 | 32.05 | 4.16 | 26.60
Sunflower oil cake (2) 7.22 | 523 | 87.55| 79.20 | 19.60 | 13.22 | 32.10 | 8.35 | 14.27
Sunflower oil cake (3) 6.25 | 5.59 | 88.16 | 83.49 | 21.20 | 7.97 | 25.57 | 4.67 | 28.76
Corn green mass (1) 73.03 | 2.14 | 24.83 | 2350 | 250 | 0.73 | 6.57 | 1.33 | 13.70
Corn green mass (2) 7146 | 223 | 26.31 | 25.04 | 2.47 | 0.73 | 7.26 | 1.27 | 14.58
Corn silage 65.37 | 3.63 | 31.00 | 29.24 | 3.47 | 143 | 7.66 | 1.76 | 16.68
Alfalfa hay (1) 8.75 | 6.84 | 84.41 | 76.34 | 16.48 | 1.98 | 22.91 | 8.07 | 34.97
Alfalfa hay (2) 526 | 6.77 | 87.97 | 78.26 | 16.62 | 2.78 | 23.12 | 9.72 | 35.75
Meadow hay (1) 7.69 | 6.67 | 85.64 | 77.72 | 12.35 | 151 | 28.26 | 7.93 | 35.61
Meadow hay (2) 6.25 | 6.80 | 86.95 | 78.68 | 9.65 | 1.53 | 33.74 | 8.27 | 33.77
Meadow hay from lowlands 7.69 | 6.12 | 86.19 | 78.70 | 10.24 | 2.19 | 31.15| 7.49 | 35.12
Meadow hay from river banks (1)| 7.69 | 6.23 | 86.08 | 80.12 | 521 | 1.31 | 34.39 | 5.96 | 39.21
Meadow hay from river banks (2) | 9.09 | 6.07 | 84.84 | 79.55 | 7.30 | 1.54 | 28.27 | 5.29 | 42.45
Barley straw 11.81 | 582 | 8237 | 77.85| 530 | 1.63 | 38.77 | 4.52 | 32.15
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Figure 1. Content of crude protein in the feeds

Based on the chemical analysis of data, it was established that the level of crude fiber content in dried
spent wash was 12.22%, in corn grain it varied from 2.99 to 3.31%, in oat grain — 9.60%, in wheat —
2.34%, in sunflower oil cake it varied from 25.57 to 32.10%, in green mass of corn —from 6.57 to 7.26%,
in corn silage — 7.96%, and in different types of hay — from 22.91 to 34.39%. Feed analysis data regar-
ding the content of crude fiber differed from the normative data, which are usually used in the calculation
of diets for dairy cows. Less crude fiber, in comparison with normative references, was observed in dried
wheat spent wash — by 1.72%, in sunflower oil cake depending on the samples — by 3.63 to 4.93 %, in
alfalfa hay — by 2.18 to 2.90%. A higher content of crude fiber was observed in grain corn — by 4.3%, in
wheat — by 0.64%, in corn green mass — by 1.07 and 1.76%, and in meadow hay — by 1.96 to 7.44. There
were no differences in the content of crude fiber in oat grain and silage corn.

Table 2. The nutritional value of feeds
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Dried wheat spent wash 1.07 1.11 0.92 1.07 9.18 10.7
Corn grain (1) 1.28 1.33 1.16 1.28 11.64 12.8
Corn grain (2) 1.29 1.33 1.17 1.28 11.68 12.8
Oat grain 0.93 1.00 0.89 0.92 8.90 9.2
Wheat grain 1.17 1.28 1.13 1.08 11.27 10.8
Sunflower oil cake (1) 1.31 1.08 1.22 1.04 12.18 104
Sunflower oil cake (2) 131 1.08 1.21 1.04 12.11 104
Sunflower oil cake (3) 1.29 1.08 1.22 1.04 12.24 10.4
Corn green mass (1) 0.25 0.27 0.26 0.23 2.57 2.3
Corn green mass (2) 0.26 0.27 0.27 0.23 2.73 2.3
Corn silage 0.30 0.20 0.31 0.23 3.12 2.3
Alfalfa hay (1) 0.57 0.44 0.74 0.67 7.36 6.7
Alfalfa hay (2) 0.59 0.44 0.76 0.67 7.58 6.7
Meadow hay (1) 0.49 0.42 0.69 0.69 6.86 6.9
Meadow hay (2) 0.44 0.42 0.68 0.69 6.81 6.9
Meadow hay from lowlands 0.47 0.42 0.69 0.69 6.92 6.9
Meadow hay from river banks (1) 0.45 0.42 0.69 0.69 6.89 6.9
Meadow hay from river banks (2) 0.51 0.42 0.70 0.69 7.01 6.9
Barley straw 0.30 0.34 0.58 0.57 5.82 5.7
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The results on calculating the actual nutritional value of fodders in oat nutrition units for cattle,
based on the indices of chemical composition, showed some variation in comparison with the data
given in normative references (Kalasnikov, A.P. et al. 2003). The nutritional value of oat grain, wheat
and green mass of corn almost did not vary (tab. 2, fig. 2).

Metabolizable energy of feed represents the measure of energy availability in the system of animal
feeding. Its value depends on the ratio of essential nutrients in the feed, endogenous losses during
digestion, the balance of energy and protein supply, which defines the energy loss in the urine and
gases. The calculations used to determine the nutritional value of feed in metabolizable energy, al-
lowed to establish their actual nutritional value in terms of the Republic of Moldova.

The metabolizable energy of feed resources was established by calculations using the data on
chemical composition of feed, the indices of nutrients’ digestibility and the corresponding regression
equation. It was found that the metabolizable energy indicators selected for the analysis of cattle feeds
also had some differences with the data indicated by Kalashnikov.

Large fluctuations in terms of nutritional value of feed were observed when assessing their energy nutrition
units and when the nutritional value was expressed in metabolizable energy for cattle (tab. 2, fig. 3).
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Figure 3. Cattle feed metabolizable energy, Mj
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The examination and comparison of chemical composition and nutritional value of some fodders used in
the Republic of Moldova showed the mismatch of their composition and nutritional value with the data
contained in the normative references and used in the calculation of the nutritional value of feed and diets.

CONCLUSIONS

The study of the chemical analysis of feed used in dairy cow feeding in the Republic of Moldova
identified differences in the content of a number of nutrients compared with data presented in norma-
tive references.

Nutritional value of dairy cattle feed used in the Republic of Moldova varies according to the level
of oat nutrition units, energetic nutrition units and metabolizable energy compared with the information
presented in normative references.
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UTILIZAREA ADITIVULUI NUTRITIONAL iN HRANA
STIMULATOARE A ALBINELOR iN PERIOADA DE PRIMAVARA

Nicolae EREMIA, Suzana MODVALA
Universitatea Agrara de Stat din Moldova

Abstract. The paper presents the results of studying the influence of nutritional feed additive Vitacorm BSR
(biogenic stimulator obtained from plant raw material through anaerobic bacterial fermentation) on queens’
prolificacy, development degree and productivity of bee colonies. Three groups of bee colonies (Carpathian
breed) received with sugar syrup different doses of additive (1, 2 and 3 ml), administered every 10-12 days, from
April 22 until the beginning of the main honey flow on black locust. Obtained data show that the optimum dose
of the nutritional additive is 2.0 ml/l of sugar syrup in a concentration of 1: 1. After the main honey flow on black
locust (May 25) it was determined that the nutritional additive provided an increase of bee families power by 5.7
to 10.7 spaces among the combs populated by bees and an increase of honey production of 29.9 - 50.6%. The
oviposition of the queens from the experimental groups was of 1069-1314 eggs in 24 hours or by 26.66-55.69%
more compared to the control group, which was fed only with sugar syrup (844 eggs).

Key words: Apis mellifera; Bee colony; Nutritional additive; Oviposition; Sealed brood; Honey yield.

Rezumat. Lucrarea prezinta rezultatele studiului privind influenta aditivului nutritional Vitacorm BSR (stimu-

gradului de dezvoltare si productivitatii familiilor de albine. Trei loturi de familii de albine (rasa Carpatica) au primit
impreuna cu siropul de zahar diferite doze de aditiv (1, 2 si 3 ml), administrate odata la 10-12 zile, incepand cu data
de 22 aprilie si pana la inceputul culesului principal de la salcamul alb. Datele obtinute demonstreaza ca doza
optimala a aditivului nutritional este de 2,0 ml/l de sirop de zahar in concentratie de 1:1. Dupa culesul de la
salcamul alb (25 mai) s-a constatat ca aditivul nutritional a asigurat o crestere a puterii familiilor de albine cu 5,7-10,7
spatii dintre faguri populati cu albine si 0 majorare a productiei de miere cu 29,9-50,6%. Ponta matcilor in loturile
experimentale a constituit 1069-1314 oua in 24 ore sau cu 26,66-55,69% mai mult fata de lotul martor, care a fost
alimentat doar cu sirop de zahar (844 oua).

Cuvinte-cheie: Apis mellifera; Familie de albine; Aditiv nutritional; Ponta; Puiet capacit; Productie de miere.

INTRODUCERE

Albinele colecteaza de pe florile plantelor nectar si polen, pe care le prelucreaza in hrana — miere si
pastura. Hrana albinelor contine toate substantele nutritive vitale necesare — proteine, lipide, glucide,
substante minerale, vitamine. Pentru procesele vitale, familia de albine are nevoie de o cantitate
considerabila de hrana. Pe parcursul anului, o familie puternica consuma 90 kg miere: in perioada
repausului de iarna — cca 10 kg, iar in perioada vitala activa — primavara, vara si toamna — cca 80 kg
(laintretinerea vietii indivizilor adulti, hranirea larvelor, secretia cerii, consumul energetic in timpul
zborului, prelucrarea nectarului in miere) (Burenin, N.L., Kotova, G.N. 1977).

in cazurile cand cantitatea rezervei de hrani este insuficients, albinele trebuie sa fie alimentate. in
calitate de inlocuitor al mierii se foloseste siropul de zahar. Pentru stimularea cresterii puietului in
perioada de primavara si pentru cresterea matcilor se utilizeaza siropul de zahar in concentratie de
50% (1 kg de zahar la 1 | de apa) (Krivcov, N.I., Lebedev, V.1, Tunikov, G.M. 2000).

O atentie deosebita in apicultura moderna se acorda studiului diferitor tipuri de adaosuri in hrana, care
actioneaza pozitiv asupra proceselor vitale ale albinelor. Alegerea unor aditivi biologic activi de calitate
este 0 problema actuala a apiculturii. La adaugarea in hrana albinelor a laptelui de vaci, a drojdiilor,
acestea primesc, suplimentar, proteine usor asimilabile, vitamine si alti nutrienti utili, care asigura sporirea
cantitatii de puiet capacit, a numarului de larve si de albine eclozate (Krivcov, H.1., Lebedev, V.V. 2009).

Procedeele de intretinere moderne, de hranire a albinelor cu aditivi furajeri biologic activi in diferite
particularitatilor regionale (Mosolov, A.A. 2006; Gubajdulin, N.M. 2009; Lundin A. C., 2009).

Stomacul albinei melifere sanatoase este populat de bacterii din genurile Lactobacillus si
Bifidobacterium, a caror proportie variaza in functie de sursa de nectar consumata (Corcionivoschi,
N. et al. 2009; Olofsson, T. et al. 2008).
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Bacteriile nepatogene pot fi folosite ca probiotice pentru stimularea sistemului imunitar al albinelor,
in special al larvelor, prin hrana administrata de albinele doici, ajutand si la cresterea ratei de supravietuire
in urma atacurilor unor agenti patogeni (Evens, J., Lopez, D. 2004).

Familiile de albine stimulate primavara cu sirop de zahar in care s-au adaugat substante acidifiante
(acid lactic sau acid acetic), in doze diferite, au valorificat mai bine baza melifera existenta datorita
unei populatii de albine lucratoare mai mare. Aceste familii de albine au realizat o productie de miere
de rapita cu 18-47,46% mai mare decat cele hranite doar cu sirop de zahar (Patruica, S. et al. 2012).

Este cunoscut procedeul de crestere a familiilor de albine (Eremia, N., Crasocico, P., Zagareanu,
A. et al. 2012) prin hranirea cu sirop de zahar de 50%, in care se adauga, in calitate de supliment
nutritional, tulpini de lacto- si bifidobacterii, precum si lactuloza, extract de drojdii si pectina.

Dezvoltarea familiilor de albine in sezonul de primavara si mentinerea acestora la un nivel biologic
si productiv ridicat necesita existenta unei baze melifere care sa asigure culesul de nectar si polen pe
tot parcursul sezonului activ, precum si hranirea rationala a albinelor in perioadele lipsite de cules
natural (Bura, M., Patruica, S. 2003; Patruica, S. et al. 2005).

S-a constatat ca utilizarea extractelor de plante in nutritia albinelor are efecte pozitive (Patruica, S.
et al. 2007; Patruica, S. et al. 2011; Marghitas, L. et al. 2010; Marghitas, L. et al. 2011) atat asupra
dezvoltarii familiilor de albine, in combaterea unor agenti patogeni (Nosema, Varrooa), cat si asupra
calitatii matcilor (Zagareanu, A. 2015).

Prin urmare, studiul influentei aditivilor nutritionali asupra dezvoltarii si sporirii productivitatii familiilor
de albine prezinta un deosebit interes stiintific si practic.

MATERIAL S| METODA

Drept obiect al investigatiilor au servit familiile de albine de rasa Carpatica, de la stupina din satul
Ivancea, raionul Orhei, intretinute in stupi multietajati.

Pentru determinarea conditiilor optime de utilizare a aditivului nutritional in hrana albinelor a fost
studiata influenta lui la sporirea imunitatii albinelor si reducerea mortalitatii, la stimularea rezistentei si
normalizarea procesului metabolic, la cresterea, dezvoltarea si productivitatea familiilor de albine. Pentru
aceasta au fost formate 4 loturi de familii de albine, inclusiv un lot martor si trei experimentale, la care
s-a administrat aditivul nutritional odata cu siropul de zahar.

Familiilor de albine din lotul I (martor) li s-a administrat cate un litru de sirop de zahar pur. Familiilor
de albine din lotul 11 experimental li s-a administrat cate 1 | de sirop de zahar cu 1 ml de aditiv nutritional,
celor din lotul 111 —cate 1 | de sirop de zahar cu 2 ml de aditiv nutritional, celor din lotul IV —céte 1 1 de
sirop de zahar cu 3 ml de aditiv nutritional.

Siropul s-a pregatit in felul urmator: apa s-a incalzit pana la fierbere, apoi s-a adaugat zaharul in
raportde 1:1 (la 1 litru de apa — 1 kg zahar). Solutia s-a agitat pana s-a dizolvat complet zaharul. Cand
siropul s-a racit la temperatura de 30°C s-a adaugat aditivul nutritional in doza de 1,0-3,0 ml la un litru
de sirop de zahar de 50%.

Familiile de albine au fost alimentate o data la 10-12 zile, seara, incepand cu data de 22 aprilie si
pana la inceputul culesului principal de la salcamul alb.

Dintre caracterele productive ale familiilor de albine s-au studiat: puterea, numarul puietului capacit,
prolificitatea matcilor si productivitatea. Pe parcursul sezonului activ s-a efectuat controlul familiilor de
albine peste fiecare 12 zile pana la sfarsitul culesului principal de la salcamul alb.

Datele obtinute au fost prelucrate prin metoda variatiilor statistice, dupa E. Mercur’eva (1970), N.
Plohinskij (1971) si cu ajutorul programelor Microsoft Excel.

REZULTATE SI DISCUTII

Pentru stimularea cresterii si dezvoltarii familiilor de albine, in siropul de zahar folosit ca hrana
suplimentara s-a introdus aditivul nutritional Vitacorm-BSR.

Aditivul nutritional Vitacorm-BSR, stimulator fitotehnic biogen, se obtine din materie prima vegetala
prin fermentare bacteriana anaeroba, are proprietati de activare a metabolismului energetic, de crestere
arezistentei organismului la infectii si paraziti, precum si de sporire a imunitatii. Totodata el contine un
complex de hidroxiacizi dicarboxilici, aminoacizi, acid humic, acid folic, compusi aromatici, minerale in
forma chelata si glucoza.
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Rezultatele cercetarilor au demonstrat ca, la momentul formarii loturilor experimentale (22.04.2013),
numarul fagurilor in cuibul familiilor de albine a constituit 12,0-12,7 bucati, cu puterea de 11,0-12,3
spatii intre fagurii populati cu albine, puietul capacit a constituit 100,0-101,7 sute celule, iar productia de
miere — 3,3-3,7 kg (tab. 1).

La a doua utilizare a aditivului nutritional in hrana albinelor si in urma controlului de pe data de
03.05.2013, inainte de culesul de la salcam, puterea familiilor la lotul martor a constituit 13,0 spatii
dintre faguri populati, la loturile experimentale variind de la 15,3 (lotul 11, 111) pana la 17,7 (lotul 1V),
ceea ce este cu 2,3-4,7 spatii mai mult fata de lotul martor. De asemenea, familiile de albine din loturile
experimentale au crescut cu 27,0-56,4 sute celule sau cu 26,65-55,68% (*B=0,095) si au depozitat cu
0,7-2,4 kg miere mai mult decat lotul martor.

Ponta matcilor in aceasta perioada a constituit, la loturile experimentale, 1069-1314 oua in 24 ore
sau cu 26,66-55,69% fata de lotul martor (844 oua).

Tabelul 1. Indicii morfoproductivi ai familiilor de albine de la stupina din Ivancea

: Nr. fagurilor _Puterea, . | Puiet capacit :
Loturile P spatii dintre faguri "| Miere, kg
in cuib, buc. . . sute celule
populati cu albine
22.04.2013
| (martor) — sirop pur 12,0 £ 3,22 11,0+ 3,22 100,0 + 22,14 | 3,3 +0,67
Il — sirop de zahar + aditiv nutritional, 1 ml/l | 12,67 £2,73 11,7+ 2,73 101,7+14,31 | 3,7+0,33
111 — sirop de zahar + aditiv nutritional, 2 ml/l | 12,0 + 3,05 11,0 £ 3,05 101,7+16,41 | 3,7+0,33
IV — sirop de zahar + aditiv nutritional, 3ml/l | 12,7 + 2,85 12,3+2,73 101,3+14,84 | 3,7+0,33
03. 05. 13 (inainte de culesul de la salcam)
| (martor)- sirop pur 14,3+2,60 13,0+2,65 101,3£7,69 | 9,3+1,67
Il — sirop de zahar + aditiv nutritional, 1 ml/l | 17,3 + 3,53 15,3+ 3,83 128,3 + 22,57 | 10,0 £ 3,05
111 — sirop de zahar + aditiv nutritional, 2 ml/I 16,3+4,48 15,3+4,48 137,7+£9,73* | 11, 743,28
IV — sirop de zahar + aditiv nutritional, 3 ml/I 19,0+3,21 17,7+2,96 157,7+34,17 | 10,7+£2,40
25. 05. 2013 (dupa culesul de la salcamul alb)

| (martor) — sirop pur 16,7+3,33 15,3+3,18 91,3+27,51 | 32,4+9,24
Il — sirop de zahar + aditiv nutritional, 1 ml/I 22,7+2,33 21,0+1,73 100,7+£17,84 | 42,1+6,10
111 — sirop de zahar + aditiv nutritional, 2 ml/| 25,7+7,62 24,7+7,62 105,0+£10,82 | 48,8+9,92
IV — sirop de zahar + aditiv nutritional, 3 ml/l | 28,0+1,00 26,0+1,00 116,7+14,62 |42,6+£12,28

Nota: Semnificatia diferentelor medii este autentica: * B=0,095

M | - Martor M || - Aditiv nutritional Vitacorm BSR - 1 ml/I

Il - Aditiv nutritional Vitacorm BSR 2 ml/I | |V - Aditiv nutritional Vitacorm BSR - 3 ml/I
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Figura 1. Dinamica puietului capacit pe perioada experimentala, sute celule
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Dupa culesul de la salcamul alb, la data de 25 mai s-a constatat ca puterea familiilor experimentale
care au fost hranite cu sirop de zahar cu aditiv nutritional a fost mai mare cu 5,7-10,7 spatii dintre
faguri populati sau cu 37,25-69,3% fata de lotul martor. Familiile experimentale au crescut puiet capacit
cu 9,4-25,4 sute celule sau cu 10,30-27,82% mai mult fata de lotul martor.

Familiile din lotul | (martor), care au fost hranite cu sirop pur de la salcamul alb, au depozitat 32,4 kg
de miere (fig. 2).

W |- Martor M || - Atitiv nutritional Vitacorm BSR - 1ml/I

11l - Aditiv nutritional Vitacorm BSR - 2ml/| m V- Aditiv nutritional Vitacarm BSR - 3ml/I
48,8
>0 {42,1 42,6
45
40 -

30 -
25 -
20 -
15 - [o3] [20) 1L7 |10,7]

4 3,7

Cantitatea de miere depozitata, kg

22.04.2013 03.05.2013 25.05.2013

Figura. 2. Dinamica depozitarii mierii in familiile de albine la culesul principal de la
salcamul alb, kg

Familiile de albine din loturile experimentale I1, 111 si IV au depozitat cu 9,7 si 16,4 kg de miere mai
mult decat lotul | martor sau cu 29,94-50,62%. Cea mai mare cantitate de miere (48,8 kg) au depozitat-o
familiile de albine din lotul 111, care au fost hranite cu cate un litru de sirop de zahar cu 2,0 ml/l de aditiv
nutritional.

Asadar se poate de mentionat ca stimularea familiilor de albine in perioada de primavara, pana la
culesul principal, prin hranirea cu sirop de zahar si aditiv nutritional in doza de 2,0 ml/l o data la 12 zile,
asigura o productie de miere de 48,8 kg sau cu 50,62% mai mult decat lotul martor.

Utilizarea aditivului nutritional Vitacorm-BSR in hrana stimulatoare asigura sporirea imunitatii albinelor
si reducerea mortalitatii, stimularea rezistentei impotriva nosemozei, profilaxia si terapia aparatului
digestiv, recuperarea microflorei intestinului si normalizarea procesului metabolic, majorarea cresterii
puterii familiei de albine in perioada de primavara, sproreste prolificitatea matcilor, cantitatea puietului
capacit si productia mierii.

CONCLUZII

1. S-a constatat ca la hranirea albinelor, doza optimala a aditivului nutritional este de 2,0 ml/l de sirop
de zahar in raport de 1:1, administrat in perioada de primavara, cate un litru o data la 12 zile.

2. Familiile de albine din loturile experimentale, inainte de culesul de la salcamul alb, au crescut
puiet capacit cu 27,0-56,4 sute celule sau cu 26,65-55,68% mai mult fata de lotul martor. Ponta matcilor
in aceasta perioada a constituit, la loturile experimentale, 1069-1314 oua in 24 ore sau cu 26,66-55,69%
mai mult fata de lotul martor (844 oua).

3. Dupa culesul de la salcamul alb s-a constatat ca puterea familiilor experimentale care au fost
hranite cu sirop de zahar cu aditiv nutritional a fost mai mare cu 5,7-10,7 spatii dintre faguri populati cu
albine sau cu 37,25-69,3% mai mult fata de lotul martor.

4. Utilizarea aditivului nutritional la hranirea stimulatoare in perioada de primavara asigura majorarea
productiei de miere cu 29,9-50,6%.
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INFLUENTA BIOMASEI DIN STREPTOMICETE ASUPRA
MICROFLOREI TRACTULUI INTESTINAL AL
PUILOR DE GAINA

Alexandr MANCIU
Universitatea Agrara de Stat din Moldova

Abstract. The composition of intestinal microflora in chickens under the influence of some products with
probiotic and antibiotic effect was studied. The chickens of Rhode Island breed (4 groups of 20 chickens each)
received: biomass produced by streptomycetes (1g/kg), culture liquid of streptomycetes (1ml/chicken), oxytetra-
cycline in the drinking water (1 g/l of water) and the preparation Immunobak (0.2 g/chicken). At the age of 1 day,
15, 55 and 75 days, lavages of intestinal mucosa were taken and inseminations on nutritive media were performed
(Bismuth sulfite agar, peptone agar, Endo, Levin) with the purpose of assessing microbiological indicators. It was
established that bacterial load increases with age of the chicks. The number of colonies obtained from the
lavages collected from chickens at the age of 55 and 75 days are almost identical, with a small insignificant
variation. Intestinal microflora consists of a great proportion of bifidobacteria, streptococci and E. coli, the
colonies of Bacteroides and Enterococcus strains being less representative.

Key words: Chickens; Probiotics; Antibacterials; Streptomyces; Intestinal microflora.

Rezumat. S-a studiat componenta microflorei intestinale la puii de gaina sub actiunea unor produse cu efect
probiotic si antibiotic. Puilor de gaina de rasa Rhode Island (4 loturi a cate 20 de pui fiecare) le-au fost adminis-
trate: biomasa produsa de streptomicete (1g/kg), lichid cultural de streptomicete (1ml/pui), oxitetraciclind in apa
de baut (1 g/l apa) si preparatul Immunobak (0,2 g/pui). La varsta de o0 zi, 15, 55 si 75 de zile au fost prelevate lavaje
de la nivelul mucoasei intestinale si au fost efectuate insamantari pe medii nutritive (Bismut sulfit agar, agar
peptonat, Endo, Levin) pentru evaluarea indicilor microbiologici. S-a stabilit ca odata cu varsta puilor creste si
incarcatura bacteriana. Numarul de colonii obtinute din lavajele colectate de la pui la varstele de 55 si 75 de zile
este aproximativ identic, cu o0 marja a variatiei nesemnificativa. Microflora intestinala este alcatuita intr-o proportie
mai mare, din bifidobacterii, streptococi si E. coli, mai putin reprezentative fiind coloniile de tulpini de Bacteroi-
des si Enterococcus.

Cuvinte-cheie: Pui de gaina; Probiotice; Antibacteriene; Streptomicete; Microflora intestinala.

INTRODUCERE

in contextul cresterii constante a populatiei globale — de la 3 miliarde in 1959 la mai mult de 7 miliarde
in prezent, in mai multe regiuni ale lumii persista subnutritia. Conform mai multor rapoarte ale organizatiilor
de profil, aproape un miliard de oameni sunt subnutriti. Pana in 2050 fermierii vor trebui sa dubleze cota
de productie pentru a satisface cerintele pentru alimentatie. Astfel, lumea are nevoie de o productie de
alimente cu o crestere anuala de 2,5% pentru urmatorii 10 ani (Alireza, S., Seyed, M. D. 2014). Luand in
considerare aceste statistici, multi cercetatori si experti in nutritie afirma ca productia de carne de pasare
poate juca un rol esential in cresterea productiei de alimente. Produsele obtinute din industria aviara pot
aduce contributii pozitive in alimentatia persoanelor cu venituri mici, fiind considerate alimente calitative
si sdnatoase la preturi accesibile, in comparatie cu carnea de alta origine (Matveeva, T. 2009).

Pentru a spori performantele puilor de gaina, cumar fi raspunsul imun, starea de sanatate intestinala,
reducerea morbiditatii si a mortalitatii, imbunatatirea digestiei si a raportului de conversie a furajelor, in
ratiile nutritive ale puilor de gaina sunt introdusi aditivi, mai ales cu efect antibacterian, care adesea
provoaca tulburari gastrointestinale, concomitent favorizand aparitia tulpinilor bacteriene rezistente la
antibiotice — una dintre problemele esentiale in domeniu. In acest context, o atentie deosebita este
acordata utilizarii probioticelor si altor produse similare, care au capacitatea de a modula microflora
intestinala pentru o compozitie mai favorabila si contribuie la atingerea unor indici de productie mai
inalti (Alireza, S., Seyed, M. D. 2014).

Un indicator important al starii sanatatii organismului puilor este starea microflorei intestinale,
considerata cel mai important factor al homeostaziei, din moment ce valoarea maxima a acestui grup
de microorganisme variaza in limitele 101°-10 per gram la continutul intestinal (Gong, J. et al. 2002).
Intestinul subtire este colonizat, in principal, de lactobacili, urmati de streptococi si enterobacterii, iar
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cecumul este colonizat de anaerobi si un numar mic de anaerobi facultativi (Lu, J., Idris, U., Harmon,
B., Hofacre, C. et al. 2003).

Importanta studiului respectiv a devenit mult mai mare odata cu interzicerea utilizarii antibioticelor
ca promotori de crestere si cu manifestarea interesului agentilor economici din ramura avicola de a
produce produse calitative, fiind astfel nevoiti sa utilizeze alte produse cu indicatii similare antibioticelor,
insa care nu presupun efecte adverse cum ar fi antibiotico-rezistenta, reziduurile etc. Totodata, noile
orientari ale consumatorilor spre produsele organice impun identificarea unor produse ecologice capabile
sa inlocuiasca pe deplin antibacterienele sau chiar probioticele obtinute in conditii industriale.

MATERIAL SI METODA

Cercetarile efectuate au avut scopul de a studia influenta comparativa a unor produse cu efect
probiotic si a unor antibacteriene asupra numarului de colonii bacteriene izolate din intestinul puilor de
gaina. Caindicatori s-a stabilit componenta microflorei intestinale, precum si numarul total de colonii
bacteriene crescute pe diferite medii bacteriene nutritive.

Cercetarile de baza au fost efectuate la Catedra clionica Il a Facultatii de Medicina Veterinara si
Stiinta Animalelor a Universitatii Agrare de Stat din Moldova, Laboratorul de Microbiologie al Institutiei
Publice “Centrul Republican de Diagnostic Veterinar”, cu respectarea cerintelor prevazute.

Obiectul cercetarilor I-au constituit puii de rasa Rhode Island, incepand cu prima zi de viata. Au fost
studiati urmatorii indici: componenta microflorei intestinale si numarul total de colonii bacteriene.

in acest scop au fost formate 5 grupe a cate 20 de pui:

- grupa | — lot martor;

- grupa a ll-a — cu administrare de biomasa produsa de streptomicete, in doza de 1g/kg;

- grupa a lll-a - cu administrare de lichid cultural produs de unele streptomicete, zilnic, in doza de
Iml/pui;

- grupa a IV-a— cu administrare, in primele 5 zile, de oxitetraciclina in apa de baut, in doza de 1g/l;

- grupa a V-a—cu administrare de probiotic Immunobak, zilnic, conform instructiunii, in doza de 0,2 g/pui.

Puii au fost intretinuti in conditii de bunastare conform reglementarilor prevazute pentru aceasta
categorie de pasari. Administrarea furajelor s-a facut manual, in hranitoare, iar apa a fost asigurata
constant.

Puii selectati au avut aceeasi varsta, greutate si dezvoltare corporala, fiind indemni de boli infectioase
si parazitare.

De la puii supusi experimentului, la varsta de o zi, 15, 55 si, respectiv, 75 de zile, au fost prelevate
lavaje pentru evaluarea indicilor microbiologici. Pentru stabilirea variatiei microflorei intestinale au fost
prelevate probe de la nivelul mucoasei intestinale si au fost efectuate insamantari pe mediile nutritive
obtinuite, fiind, ulterior, supuse incubarii la 37°C timp de 48 ore.

REZULTATE SI DISCUTII

Rezultatele investigatiilor microbiologice sunt prezentate in figurile 1-4, examinate peste 48 de ore
de incubare. Pe toate aceste medii au crescut culturi bacteriene ce fac parte din componenta bacte-
riocenozei tubului digestiv la puii de gaina (streptococi, bifidobacterii, E. coli, Bacteroides s.a.). Doar pe
mediul Bismut sulfit agar nu s-a observat cresterea si dezvoltarea culturilor bacteriene, acest mediu
fiind specific indeosebi pentru culturile de Salmonella spp. Pe mediul Agar peptonat (fig. 1) coloniile
de microorganisme au crescut pe toata suprafata placilor Petri, avand forma sferica sau ovala, de
culoare surie. Concomitent, pe mediul Endo, coloniile de microorganisme au culoarea bruna-rosietica,
cu luciu metalic, specific pentru cultura E. coli (fig. 3). Pe mediul Bismut sulfit agar (fig. 2) coloniile
microbiene sunt de dimensiuni variabile, cu intensitate medie de crestere, cu forma rotunda sau ovala
de culoare cenusie, caracteristica pentru Entirococus, iar pe mediul Levin intensitatea de crestere a
coloniilor a fost cea mai inalta, coloniile microbiene avand dimensiuni mici, de culoare rosu-inchis,
caracteristica pentru bifidobacterii.

in tabelele 1-4 sunt prezentate datele referitoare la monitorizarea numarului de colonii crescute pe
mediile nutritive mentionate.

Conform datelor din tabelul 1, compozitia cantitativa a microflorei intestinale la puii de o zi este compusa
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Figura 1. Colonii de streptococi pe mediul Figura 2. Colonii de enterococus pe mediul
Agar peptonat Bismut sulfit agar

preponderent din tulpini de E. coli, care alcatuiesc
38,72%, fiind urmate de bifidobacterii si Bacte-
roides, in proportie de 21,27% si, respectiv, 20%,
iar intr-un numar mai mic au fost inregistrate colo-
niile de Streptococi, reprezentand 11,48% si Ente-
rococus, in raport de 8,51%.

Analizand datele obtinute, observam ca odata
cu varsta puilor creste si incarcatura bacteriana,
fapt ce determina si dezvoltarea numarului de co-
lonii pe mediile mentionate. Deducem ca numarul
de colonii obtinute din lavajele colectate de la pui la
varstele de 15, 55 si 75 de zile, prezinta variatii ale
indicilor in functie de tulpina bacteriana.

Microflora intestinala este alcatuita, intr-o
proportie mai mare, de bifidobacterii, streptococi
si E. coli, iar mai putin reprezentative sunt
coloniile de tulpini de Bacteroides si Enterococus.

In baza datelor prezentate in tabelele de mai sus putem constata o variatie a numarului de colonii
bacteriene izolate de la diferite grupe. Astfel, observam o variatie nesemnificativa intre grupele de pui
I, 11 si 111, ins3 cu valori mai mari in grupa a ll1-a, unde, la puii cu varsta de 15 zile, predomina coloniile
de bifidobacterii, streptococi si Bacterioides. Ulterior, diferenta se diminueaza.

La varsta de 15 zile, conform datelor din tabelul 2, cel mai mare numar de colonii de streptococi a
fost stabilit pe mediile insamantate cu lavajele prelevate de la puii din grupa a V-a (985 colonii), iar cele
mai mari valori ale numarului de colonii de bifidobacterii au fost stabilite la puii din a V-a grupa (630
colonii). In acelasi timp, cele mai putine colonii - 107 au fost inregistrate la puii din grupa a Ill-a.
Coloniile de E. coli au crescut cel mai intens pe mediile insamantate cu lavaje prelevate de la puii din
grupa a lll-a (665 colonii). O crestere mai putin intensiva a coloniilor a fost observata la probele
prelevate de la puii din grupa a V-a (101 colonii).

Un numar semnificativ de colonii de Bacteroides s-a inregistrat la puii din grupa a I1-a (270 colonii),
insa o intensitate mai redusa a dezvoltarii tulpinilor respective s-a inregistat la puii din grupa a I11-a (88
colonii). Concomitent un numar de colonii de Enterococus cu valori mai ridicate au fost stabilite la puii
din grupa a I-a (206 colonii). Totodata, valori mai scazute au fost inregistrate la puii din grupa a IV-a
(19 colonii).

La varsta puilor de 55 de zile, conform datelor din tabelul 3, numarul de colonii ale tulpinilor bacteriene
de streptococi a predominat la puii din grupa a VV-a (772 colonii). Tot la aceasta grupa de pui, cele mai
mari valori au fost stabilite si la coloniile de bifidobacterii (896 colonii). Coloniile de E. coli s-au dezvoltat

Figura 3. Colonii de E. coli pe mediul Lewin
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Tabelul 1. Compozitia cantitativa a microflorei intestinale la puii cu vdrsta de o zi
Culturi identificate | Streptococi | Bifidobacterii E. coli Bacteroides | Enterococus
Nr. colonii 81+0,1 150+0,34 273+0,23 141+0,32 60+0,42
Tabelul 2. Compoziria cantitativa a microflorei intestinale la puii cu vdrsta de 15 zile
Culturi Grupall Grupa ll Grupa Il Grupa IV GrupaV
identificate (colonii) (colonii) (colonii) (colonii) (colonii)
Streptococi 252+ 0,2 270+ 0,27 243+ 0,11 82+ 0,2 985+ 0,44
Bifidobacterii 131+ 0,41 154+ 0,24 107+ 0,08 202+ 0,32 630+ 0,19
E. coli 620+ 0,04 533+ 0,32 665+ 0,44 222+ 0,08 101+ 0,27
Bacterioides 115+ 0,18 270+ 0,46 88+ 0,19 163+ 0,41 98+ 0,14
Enterococus 206+ 0,42 34+0,5 130+ 0,02 19 + 0,29 75+ 0,13
Tabelul 3. Compozigia cantitativa a microflorei intestinale la puii cu vdrsta de 55 de zile
Culturi Grupall Grupa Il Grupa Il Grupa IV Grupa V
identificate (colonii) (colonii) (colonii) (colonii) (colonii)
Streptococi 261+ 0,33 275+ 0,12 266+ 0,11 248+ 0,42 772+ 0,5
Bifidobacterii 245+ 0,11 198+ 0,24 221+ 0,16 298+ 0,12 896+ 0,39
E. coli 597+ 0,43 614+ 0,32 664 + 0,04 722+0,4 114+ 0,16
Bacterioides 233+ 0,5 69 + 0,16 155 + 0,07 63+ 0,11 83+ 0,09
Enterococus 17 +0, 27 144 + 0,33 123+0,21 165+ 0,09 102 + 0,44

Tabelul 4. Compozitia cantitativa a microflorei intestinale la puii cu vdrsta de 75 de zile

Culturi Grupa l Grupa ll Grupa Il Grupa IV Grupa Vv
identificate (colonii) (colonii) (colonii) (colonii) (colonii)
Streptococi 297 +0,4 330+0,3 297 + 0,19 299+0,5 804+ 0, 22
Bifidobacterii 304 +0,15 296 + 0,23 317+0,3 431 +0,48 831+ 0,15
E. coli 452 + 0,37 488 +0,15 476 +0,5 378+0,14 314+ 0,43
Bacterioides 44 +0,5 64 + 0,35 101 +0,23 56 + 0,36 43+ 0,18
Enterococus 65 + 0,08 99 + 0,21 119 +0,47 137 + 0,17 101 + 0,27

cel mai intens pe mediile insamantate cu lavaje prelevate de la puii din grupa a I'V-a (722 colonii), iar cel
mai mic numar de colonii bacteriene a fost inregistrat la puii din grupa a V-a (114 colonii).

Cel mai inalt numar de colonii de Bacterioides a fost inregistrat la puii din grupa a I-a (233 colonii),
iar coloniile de Enterococus au manifestat cele mai inalte valori la puii din grupa a I'V-a (165 colonii).

La varsta puilor de 75 de zile, conform datelor din tabelul 4, numarul de colonii ale tulpinilor bacteriene
de streptococi a continuat sa predomine la puii din grupa a V-a (804 colonii), iar ale coloniilor de
bifidobacterii - la puii din grupa a VV-a (831 colonii). Concomitent, coloniile de E. coli s-au dezvoltat cel
mai intens din lavajele prelevate de la puii din grupa a I1-a (488 colonii).

La aceasta varsta a puilor, o intensitate mai redusa de crestere a fost inregistrata si la coloniile de
Bacterioides. Totusi cele mai mari valori (101 colonii) au fost inregistrate la puii din grupa a I11-a. Coloniile
de Enterococus continua sa inregistreze cele mai ridicate valori la puii din grupa a I'V-a (137 colonii).

CONCLUZII

1. Numarul de colonii bacteriene in intestinul puilor de gaina creste concomitent cu varsta puilor,
microflora acestora fiind constituita prioritar din streptococi, bifidobacterii, E. coli, Bacteroides.

2. Utilizarea produselor cu efect medicamentos obtinute ca urmare a cresterii tulpinilor de strep-
tomicete stimuleaza dezvoltarea incarcaturii bacteriene simbionta de la nivelul mucoasei intestinale a
puilor de gaina. In acelasi timp, utilizarea oxitetraciclinei produce un efect bacteriocid si bacteriostatic
asupra microflorei simbionte intestinale, indeosebi asupra tulpinilor de streptococi si E. coli, fiind necesar
timp indelungat pentru restabilire.
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3. Utilizarea probioticului Immunobak stimuleaza cresterea numarului de colonii de streptococi si
bifidobacterii, care cresc si se dezvolta acaparand suprafete la nivelul mucoasei intestinale in detrimentul
celorlate tulpini bacteriene existente.

REFERINTE BIBLIOGRAFICE

1.ALIREZA, S., SEYED, M.D. (2014). Effect of symbiotic on the intestinal microflora of chiken. In: Applied
Poultry Research, vol. 23(1), pp. 1-6. DOI 10.3382/japr.2012-00709.

2.GONG,J.,FORSTERR.J., YU, H.,CHAMBERS, J.R., SABOUR, PM., WHEATCROFT, R., CHEN, S. (2002).
Diversity and phylogenetic analysis of bacteria in the mucosa of chicken caeca and comparison with bacteria in
the cecal lumen. In; FEMS Microbiology Letters, vol. 208, pp. 1-7. ISSN 1574-6968.

3.LU, J,, IDRIS, U.,,HARMON, B., HOFACRE, C., MAURER, J., LEE, M. (2003). Diversity and succession of
the intestinal bacterial community of the maturing broiler chicken. In; Applied and Environmental Microbiology,
vol. 69 (11), pp 6816-6824. ISSN 0099-2240.

4. MATVEEVA, T. (2009). The use of probiotics in growing broiler chickens. In: Proc. Kuban State. Agrarian
University. Series \eterinary Science, vol. 1, pp. 294-296.

5.PROIETTI, P.C.,Dal BOSCO, A., HILBERT, F., FRANCIOSINI, M.P,, CASTELLINI, C. (2009). Evaluation of
intestinal bacterial flora of conventional and organic broilers using culture-based methods. In: Italian Journal of
Animal Science, vol. 8(1), pp. 51-63. DOI 10.4081/ijas.2009.51

6. RAKHSHAN, M., SHIVAZAD, S., MOUSAVI, M., AND ZAGHARI, M. (2010). The effect of probiotics
teknomoss on gut morphology and intestinal bacterial population in broiler chicken. In: 4th Iranian Animal
Science Congress, Tehran University, Tehran-Karaj, Iran, pp. 703-706.

7.Vander WIELEN, PW., KEUZENKAMP, D.A., LIPMAN, L.J., van KNAPEN, F., BIESTERVELD, S. (2002).
Spatial and temporal variation of the intestinal bacterial community in commercially raised broiler chickens during
growth. In: Microbial Ecology, pp. 312-318. DOI 10.1007/s00248-002-2015-y.

Data prezentarii articolului: 23.08.2016
Data acceptarii articolului: 25.10.2016



Stiinfa agricold, nr. 2 (2016)(135-140) 135

VJIK 636.1.04:611.018.54(477)

POlb NAPATUMUYHBLIX ®AKTOPOB B ®OPMUPOBAHUU
MOKA3ATENEW HECNEUUW®UYECKOW PE3UCTEHTHOCTMU
OPrAHU3MA NOWALEWU ryuynbCKOW noprodbl

BOpuii CTE®YPAK', Mapus ITACAHJTIOK', Hpuna CTE®YPAK®
'Hayuonanvnoiit npupoonsiii napx «Iyyynvwuna», Yxpauna

2[Ipurapnamcrast 20Cy0apCmeeHHast CebCKOXO3AUCMEEHHAsL UCCAE008AMeNbCKAsL
CMaHyus uHcmumyma cenbckozo xazsaucmea Kapnamckoeo pecuona HAAHY, Ykpauna

Abstract. The paper presents the results of researches on seasonal variation of indicators of natural nonspe-
cific resistance of blood serum of Hutsul breed horses from traditional backyard farms compared with analogous
indicators of Hutsul horses kept in stables in horse breeding farms, as well as of horses managed as “improved
taboon” system in the National Nature Park “Hutsulshchina”. In order to study the nonspecific resistance of
animals the phagocytosis completeness index was determined in the whole blood and bactericidal and lysozyme
activity - in the blood serum. The keeping conditions have an impact on the indicators of body’s nonspecific
resistance and seasonal variation of these indicators is indisputable. Therefore, in general, in summer, an obvi-
ous advantage, according to the analyzed indicators, belongs to the horses kept together with other animals in
traditional backyard farms. In the animals kept in breeding farms with stable husbandry system, the studied
humoral indicators showed a relative stability throughout the year and, more importantly, they remain at a high
level also in spring, whereas under the other keeping conditions, bactericidal and lysozyme activity are reduced
significantly in spring.

Key words: Horses; Hutsul breed; Blood serum; Bactericidal activity; Lysozyme activity; Phagocytosis
completeness index; Seasonal variation.

Pegepar. B pabote nnpeacTaBiieHs! pe3yiIbTaThl HCCIEI0BAHUN CE30HHBIX KoTeOaHnii oka3arenei mpupoIHoi
Hecrenu(UIecKoi pe3nCTEHTHOCTH CHIBOPOTKHM KPOBH JIOMIAJEH T'yIyAbCKOW MOPOIBI TPaJUIIMOHHBIX
MpUYCaneOHBIX X03SHCTB B CPABHEHHUH C aHAJIOTMYHBIMHY [TOKA3aTEISIMU TYITYJIbCKUX JIOMIAIeH, COAEPKAIMXCS B
KOHIOIIIHSIX TUIEMEHHBIX X035ICTB, a TAKXKe [0 CUCTEME yITyqllIeHHasi TaOyHHas» B HALIMOHAIBHOM ITPUPOTHOM
napke «['yuynbuHa». s u3ydeHus: Hecneun(uueckoil pe3suCTEeHTHOCTH )KUBOTHBIX B 1IEJIbHOW KPOBH
OIIpEJeNsUIn UHJIEKC 3aBEpIIEHHOCTH (harouuTo3a, B CHIBOPOTKE KPOBH - OAKTEPUIMIHYIO U JIU3OLUMHYIO
AKTUBHOCTH. YCTAHOBJIEHO, YTO YCIIOBHS COAEP)KAaHUA JIOIIAZAEH HAKJIaIbIBAIOT OTIIEYATOK Ha IMOKa3aTelu
Hecrenu(ruIeckoil pe3UCTEHTHOCTH OpraHu3Ma. becCriopHbIMHU SIBISIIOTCS MTPOSIBICHUS CE30HHBIX KOJIeOaHUi
9THX MoKa3atesneil. Tak, B 11eJI0M, B JIETHIOIO ITOPY OUEBHIHOE ITPEUMYIIECTBO 110 aHATM3HPOBAHHBIM IIOKA3aTeIIsIM
MIPUHAUISKUT JIOMIASIM, COIEPIKAIIUMCS COBMECTHO C IPYTMMH )KUBOTHBIMH, YTO IMEET MECTO B TPAIUIIMOHHBIX
npuycaaeOHbIX X03stiicTBax. [Ipu ycnoBUsAX conep:KaHus )KUBOTHBIX B INIEMEHHBIX XO3SHCTBaX C KOHIOIIEHHOM
CHCTEMOM, N3y4eHHBIE TYMOpAJIbHbIE ITOKA3aTEIN OTHOCUTEIBHO CTAOMIBHBI B TEUYEHUH BCEro roAa U, 4TO
0COOEHHO Ba)KHO, BBICOKMMH OCTAIOTCS M BECHOI, TOT/a KaK IMpPHU IPYTUX CIIOCO0aX COMEpKAHUS KUBOTHBIX
GaxTepuLUAHAS U IN30IIMMHAs aKTUBHOCTH BECHOU CYIIECTBEHHO CHIDKEHBI.

Kuarouessie caoBa: Jlomanu, ['ymynbckas nopona, CeiBopoTka KpoBH; bakTepunuHas akTUBHOCTE;
JInzonmmHas akTHBHOCTE, HIEKC 3aBepiIeHHOCTH (aroruTo3a; Ce30HHas H3MEHIHUBOCTb.

BBEJIEHUE

Peannu coBpeMeHHOM >KU3HH BCE HaIlle CTaBAT Mepel NCCIIEI0BATENIMH 3aJaHus TPAKTUIECKOTO
XapakTepa M CBHIETEIBCTBYIOT O HEOOXOMUMOCTH COXPAaHEHHS M YMHOXXEHHS OMBITa MPEIbITYIINX
TTOKOJIEHUH ¥ BCeX aTpuOyTOB, KOTOPBIE HEPa3pbIBHO ¢ HUMH CBsi3aHBl. OCOOEHHO HEHHBIMHU IS
COXpaHEHWUS ABJISFOTCS 00BEKTHI )KUBOU MPUPOIBI TOCKOIBKY, TIOTEPSIBITN TeHO(OH/T OTAETHHBIX BUIOB,
BOCCTAHOBHUTH HX B TIOJIHOM Mepe yke He ynacTcs. Takum 0noo0pasioM SBISETCs TYIYIbCKas Iopoaa
Jotmaeit, OCHOBHBIE YePTHI KOTOPO# COPMHUPOBAHBI HA ITPOCTOPaX TOPHOM yacTH YKpanHCckux Kaprar
- I'ymymeimae. HesameHuMbie BO Beex cepax )KU3HEAESTENNFHOCTH MECTHBIX JKHUTEINEH B MPOIILIIOM,
OHH JI0 CHX TIOp OCTAIOTCSI HaJeKHBIMU TTOMOIITHUKAMH TIPH PA3INIHOM HCIIOJIB30BAHUH B CIIOKHBIX
KIIMMAaTHIeCKUX U eeozpaguyeckux ycnoBusax. CoxpaneHre reHo(hOHIa MYIyTECHKON TOPOIBI JIOMIaIeH,
COBEPIIIEHCTBOBAHHE €€ TNIEMEHHBIX F X035HICTBEHHBIX KaueCTB BKITFOUeHBI B «I [porpaMmy coxpaneHus
reHo()OH/1a OCHOBHBIX BUJIOB CEJILCHKOXO3SICTBEHHBIX XKMBOTHBIX B YKpanHe Ha nieprof 1o 2015 rona».
JocTmkeHne OTMEYEHHBIX MMOKa3aTelled BO3MOXKHO NPH CHIDKEHUW BIHUAHHS HEOIArONPHUSTHBIX
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abuotnyeckux (PaKTOpOB Ha OPTaHHM3M >KMBOTHBIX M OOCCIICYCHUH WX TOJHOLECHHBIM KOPMJICHHUEM.
Hecmomps na smo, uccieqoBaHUN, KOTOpble Obl yUHTHIBAJIU CE30HHYIO IMHAMUKY HOKa3aTenei
NPUPOAHON PE3UCTEHTHOCTH OpraHM3Ma 1 pactipeieNicH s OSKOBBIX (DpaKIii CHIBOPOTKH KPOBH JIOIIAICH
TYLYJAbCKOW TIOPOJIBI B Pa3IMYHBIX YCIOBHUI COIEPKaHuUs KOPMIICHHS M KICTIONIb30BaHMS, He HaOMoaaeTcs.

[TosTOMYy HEnblo paboTHl OBLTO MPOBECTH KOMILIEKCHOE MCCIIEIOBAaHUE CE30HHBIX TOKa3arenei
INPUPOAHON PE3UCTEHTHOCTH ChIBOPOTKU KPOBU OpPraHM3Ma JOWIANEH T'yHYIbCKOW IOPOABI
NpEeHAIISKANINX XO3IHUCTBAM pa3IMuHUX (opM COOCTBEHHOCTH, OTIMYAIOUIMXCS YCIOBHSAMH HX
COJIEPKaHHUsl, KOPMIICHUS U UCIIOJIb30BAHHUS.

MATEPUAJI U METO/bI

HccnenoBanus NpoBeeHBl Ha 3[0POBBIX JIOMAAAX TYIYIBCKOW MOPOABI, MPUHALIEKAIINX
XO3HCTBaM Pa3IMIHUX POPM COOCTBEHHOCTH, OTIIMYAIOIINXCS YCIOBUSIMU X COACPKAHHS, KOPMIICHHS
Y UCTIOJIb30BAHUS.

Oco0eHHOCTBIO cofep KaHus JOMIael B IPUBATHBIX IPUYCaAeOHBIX X03IHCTBaX MOXKHO Ha3BaTh
TpaZuLMOHHBIN /U1 JAHHOTO PETHOHA MOXO0/I, @ UMEHHO, B 3THX XO3HCTBaX, B CHITY CIOKUBLINXCS
00CTOATEBCTB, HE MPEAYCMOTPEHO OTACTBHBIX ICHHUKOB, TOATOMY 3UMOM UX COAEPKAT B IOMEIICHUN
Ha MPUBSI3H BMECTE C APYTHMH JIOMAILTHUMH )KUBOTHBIMH (KOPOBBI, KO3bI, OBIIBI), TOTZIA KAK OCTAILHOE
BpeMsi — B BECEHHE-JIETHEe-OCEHHUM NMEepHOoJ JIolaael BhIMacaloT Ha MacTOMIax, oObYHO Oe3
MOJKOPMKH KOHIIEHTpaTamMu. B 3uMHMII ieproa paiiioH COCTOUT B OCHOBHOM 13 pa3HOTPaBHOTO CEHA
¢ 100aBJIeHNEM Pa3HBIX KOPHEIUIONOB M KOHIIEHTPUPOBAHHBIX KOPMOB. JKMBOTHBIE MPaKTHYECKU
KPYIJIOTOJUYHO UCTIONB3YIOTCA Ha CENbCKOXO3IHCTBEHHBIX U TPAHCIIOPTHHIX paboTax, OHU TOXKeE, 110
Mepe He0OXOIMMOCTH, BOBJICUEHBI B TYPUCTHUECKYIO AEATEILHOCTh HAa KOHHBIX MapipyTax. Hukakux
CIIEIMANbHBIX TPEHUHIOB JIOMIafed HE MPOBOAMUTCA. XapaKTepHO, YTO 3[1€Ch MBI UMEEM JIEJI0 C
JKUBOTHBIMH, COJEPKAIIUMHUCA MPENCTABUTENSIMU TUHACTUN BIJIAJIETBIEB JIOMaAeH TYIYIbCKON
MOPOJIbI, ¥ HIOAHCHI X035HCTBOBAaHUS 3/1€Ch HEM3MEHHBI B TEUEHUE HECKOIBKUX TTOKOJIEHHUH.

J1s1 IpoBeIeHNs CPaBHUTENBLHOTO aHAIN3a 1 BBIACIEHHS TIOTEHIIMAILHOTO BIMSTHHS ONPENEICHHBIX
MapaTAINYHBIX PAKTOPOB 3200 KPOBH IPOBOMIIH TAKOKE Y JIOIIAAEH TYITYIHCKOH TOPOIIB], MPUHAIICKALIX
HAIHOHATLHOMY TpupoaHoMy Tapky «I'yirymbina» (HITIT «[yiysbiimHa) 1 jaomanei mieMeHHOTO
X03sfiCTBa mosapuujecmsa ¢ oepanuyernol omeemcmeennocmuio «Bapro» (TOO «Baprto»).

B HITIT «[ 'yiynbiimaa» 0cOOSHHOCTH COAep KaHusl, KOPMIICHHS U HCTIONIB30BaHUS JIOIAIEH TYIYJIBCKOH
MOPOABI TaKKe. B MEPHOJ HU3KUX TEMIIEparyp JoMajaei comepkar B MPUMHTHBHO 00OpYIOBaHHON
KOHIOIIIHE, TOI7Ia KaK OCTaJbHOE BPEMs — TPH YETBEPTHU T'0fa, MX cozepkaT 0e3 NpUBS3H Ha BBITYIAX
WITH MTACTOMIIAX, OTACIBHO OT JAPYroro cKoTa (YiydieHHas TaOyHHas CHCTeMa COICp KaHuUsI JIOLIA/ICH).
Parmon npenycmarpuBaeT 3eI€HBIH KOPM B BECEHHE-JIETHE-OCEHHUM MEPUOA U CEHO, C MOJKOPMKOMH
KOHIIEHTpaTaMH - B 3UMHMH. Jlomasieil TopKo U3peaKa NCTIONB3YIOT AJS PEKPEAllMOHHBIX HYX U Ha
JIECOTPAHCIIOPTHBIX paboTax, C HUMH HE MPOBOASTCS 1IeIeyCTPEMIICHHbBIC TPEHUHTH.

B TOO «Bapro» opraHn3oBaHO KpyIJIOTOAMYHOE CTOMIIOBO-BBITYIIBHOE COAEp KaHUE JIOMIAJEH,
TYT COOJIOICHBI BCE CAHUTAPHO-TUTHEHNYECKUE HOPMBI. JKHBOTHBIX COZEPIKaT B IPOCTOPHBIX, XOPOILIO
000pYyIOBaHHBIX MMOMEIIEHUSX C ONTUMAIBHON BIaKHOCTBHIO U TEMIEPaTypOil, Ipu KOPMIICHUU
cOaaHCUPOBaHHBIMU paloHaMU. B BeceHHe-IeTHe-0CeHHUH MePUOJ JIOMaAeH KOPMAT IPUBO3HON
3€J€HOM Maccoi ¢ MOJAKOPMKOW KOHIleHTpaTtamu. KpyrmoroguuHo, ¢ y4eToM BO3pacTHBIX U
(bU3MOIOTHYECKUX 0COOCHHOCTEH, MPOBOASTCS PEryIsipHbIE TPEHUHTH JIOLTAIeH, MX TAKKeE PETYISIPHO
UCHOJIB3YIOT B KOHHOM TypH3M€ U THIIOTEPATTNH.

TakuMm 00pa3oM, MBI U3y4alH BIUSHHUE YCIOBUM COAEpKaHMS, KOPMJICHUS U MCIOIb30BaHMs Ha
MoKa3aTey MPUPOJHON PEe3UCTEHTHOCTH CHIBOPOTKH KPOBH JIOLIaIeH IyIyIbCKOH IOPOABI, a TAKKe
0CcOOEHHOCTH CE€30HHON MHAMHKH 3TUX MOKa3aTeei.

J171s1 o11eHKH 001IIero COCTOSHUS OpraHn3Ma Jomaael n3ydain MOphOoIorHIecKre 1 OMOXUMHUYECKUE
NoKazaTean KpoBH. 3a00p 00pa3uoB nepudepruyecKoil KpoBH Yy JOMIaAeH MPOBOAWIN 0 YTPEHHETO
KOPMJICHHSI METOJOM NMYyHKLIHMH SPEMHOHW BEHBI IO OOIIENPUHITON METOAMKE B MPOOUPKH C
AHTUKOATYISTHTOM U 0e3 Hero. 17151 Hoy4deHus CBIBOPOTKH NMPOObI HeHTpUQyrupoBanu. st usydeHus
PE3UCTEHTHOCTH KMBOTHBIX B LIEBHONM KPOBH W3y4alk MHIEKC 3aBepIIeHHOCTH (arounTosa — 3D
(Mensbiuxkos, B.B. 1987), B ceiBopoTKe KpoBH omnpeaeneHbl 6akrepuuuanas (BACK) n muzonmmuas
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(JTACK) axtuBHOcTH (3abponckuii, [1.d. u ap. 2005). CratucTHdeckyro 00pabOTKy MOTy4SHHBIX
PE3yIBTaTOB UCCIIEAOBAHUM MPOBOAMITH cortacHo MeToaukam [.M. Jlakuna (1990), ¢ ucmonb3oBaHueM
nporpamMmMmHoro ooecneuenust Microsoft Excel.

PE3VYJIBTATBI 1 OBCY X KAEHUSA

HUccnenoBanus, mpoBeAEHHBIE B JIETHIOKO MOPY, TO3BOIMIIN YCTAHOBUTD, YTO HAMBBICIINE [TOKA3aTEIN
NPUPOAHON PE3UCTEHTHOCTH OPraHW3Ma KakK IyMOPAIbHOTO, TaK M KIETOYHOTO THIIA, XapaKTepPHBI
JUTS TYIYJIBCKHX JIOIIAJICH, COIepIKaIUXCs B TPAAUIIHOHHBIX pUycaneOHbIx xo3siicTBax (Taom. 1).

Tabnuya 1. Iokazamenu npupoOHOU pe3ucmeHmHoCmy Kpogu 1ouladel 2yyyabCKoll nopoosl
6 iemuio0 nopy 2ooa (M=m)

Konenanese n I'ymopaJibHbIe OKA3aTeIH Kierounple noxasarejm
el BACK, % JIACK, % 30, on.
TpaauiuonHkle IpuycaeOHble X03siicTBa | g 93,00+0,81 26,54+1,82 0,92+0,029
HIIIT «[ymyneommaa» 6 84,37+1,02* 22,22+1,30** 0,91+0,021
TOO «Bapto» 10 | 81,59+1,24* 17,80+0,99** 0,88+0,027

Ipumeuanus: *- pasnuya oocmosepuas cpasuumenvho ¢ noxazamenimu BACK mpaouyuonnuix 2yyynbcekux
xozsuicme u HIIT «yyynowuna», P J0,05; ** - pasnuya 0ocmosepnas cpasnumensvho ¢ noxazamensimu JIACK
MpaouYUOHHbIX 2yyynvcekux xozatcme, HITIT «yyynowuna» P J 0,05.

[Ipu 5TOM CpaBHUTEIBHO HU3KUMHU ObUTH OaKTEpUIIMIHAS U JIM30LMMHAasi aKTUBHOCTH CHIBOPOTKU
KkpoBH B xo3stiicTBe miemennoro tuna (BACK na 11,41% u 2,78% a JIACK Ha 8,74% u 4,32% Hioke
nokasaresiei Xo3sicTB TpaauinonHoro tuma u HITIT «[yIyibInnHa» COOTBETCTBEHHO). Y YHThIBAsK
TO, YTO B MUTAHUU JIOLIAJEH B 3Ty MOPY T0Z1a He PUKCUPYIOTCS CYLLIECTBEHHBIE PA3INUus 32 UCKITIO-
YyeHHEeM Toro, 4to Jomanei TOO «BapTo» KopMUIIN PUBO3HON 3€TIEHON MacCOi, TO KayKETCsI BEpOAT-
HBIM, 4TO IEPBOOYEPETHOE BIUSIHUE Ha )KU3HEAEATEIBHOCTE OPIraHU3Ma UMEIOT YCIIOBHS COZEPIKaHUS
Y YpOBeHb (GU3MUECKUX HArpy3okK. [Ipu 3ToM y Bcex KOHEBIaAEeNbLEB B JIETHUN IEPHO OTMEYAETCs
YMEpEHHOE HCIOIb30BaHNE JIOMIA e B YACTHBIX X035 CTBaX NMEIOT MECTO CEJIbCKOX03HCTBEHHBIE
u TpaHcnopTHbie padotel, B HIII «[ymymbimHa» - peakue 3MeMeHThl KOHHOTO Typu3Ma, B TOO
«Bapto» - perynsipHble TPEHHHTH C YMEPEHHBIM pEKpealMoHHBIM ydactuem. Hambonee orimyu-
TEJBHBIMH YCIIOBUSMHU B JIETHUH MTEPHOJ OTMEYAIOTCS YCIIOBUS COACP KaHUS )KUBOTHBIX. Tak, Howler
MIOJI OTKPBITHIM HeOoM npakTukyetcst 1uist nomanei HIIT «ymynbimraa» 1 npuycaaeOHbIX X03sHCTB.
IockonbKy mpupyveHue JolIa /el HAunHAIOCh U TPOBOAMIIOCH KaK KOUEBBIX M TPABOSIIHBIX )KUBOTHBIX
¢ TabyHHO# cucteMoii comepskanus (Tomka, 5.M. u ap. 2004; Cynait, B.J[. 2001), To Bocnipou3sBeaeHme
Y BBIpalllMBaHUE JIOMIAJICH B YCIOBUAX, TPUOIMIKEHHBIX K €CTECTBEHHBIM U Ha HATypaJibHOM muIle,
HanboJiee OTPaKAIOT YCIOBHA (POPMUPOBAHUS MTOPOJBI U, BEPOSITHO, Hanboee O1aronpusTHBI s
HCCIIeTyeMBIX TIOKa3aTesiell MUMMYHHOM 3aiuThl opranusma. [Ipu s3Tom nokaszarenu u 6akTepuLIuaHoM,
W JIU30I[MMHOM aKTHBHOCTEW Y JIOMAJCH TPaJUIIMOHHBIX MPUYCAIECOHBIX XO3SHCTB JOCTOBEPHO
npeBbIany TakoBbie y somranei B HIII «ymynpinuaay (tadm. 1). OueBuaHO, 3TO CBA3aHO C yMe-
PEHHBIM CHCTEMaTHYeCKUM HCIIOb30BaHUEM MEPBHIX Ha paboTax, TOT/Ia Kak BTOPBIE YACPKUBAIUCH
B peXKHUME KYITy4IIEHHBII TaOyHHBIIN» MIPpU MUHUMYMe (QU3NUecKuX Harpy3ok. [lonaraem, HekoTOopoe
BJIMSIHHE Ha 3TU Pa3JIndns MOTIIO OKa3aTh M COBMECTHOE COZIEpKaHHE IYIYIIbCKUX JIoMIa el B CTOMIax
Y Ha MacTOMIIAX C JPYTMMH JIOMAITHUMHU KUBOTHBIMH, TIOCKOJIBKY BBINAC JIOMIAICH COBMECTHO WITH
YyepeioBaHNE ¢ MEJIKUM M KPYITHBIM pOraThlM CKOTOM — 3TO HAJEKHBIH, TPOBEPEHHBIH BpeMEHEM
crnoco0 00pbOBI ¢ Tapa3uTaMu, aKTHBHO Pa3MHOKAIOIIUMHECS B (DEKaHSIX )KHBOTHBIX. JKeIyIKH KOPOB
JIETKO MEepEeBapUBAIOT JIMYMHKH TTapa3nuToB, a Cheas Tpyoyro U MaJOMPUTOAHYIO JUIS YIIOTPeOIeHUs
TpaBy, KOPOBEI M OBIIBI CHOCOOCTBYIOT yAep >KaHUIO BHITOHA B YHCTOTE, YTO, B IIEJIOM, CIIOCOOCTBYET
YITY4IICHHIO OMOLICHHOCTH U OMOYMCTOTHI 3e1eHOro Kopma st jomaneit (Fepacumos, A.E. 2001).

Crenyer OTMETUTH BBICOKHE TOKa3aTeId MHICKCA 3aBEPIICHHOCTH (arounTo3a y MOA0IBITHBIX
Jomaei Beex rpymi (Tadm. 1), oiHako, HAMBBICITUMHU OHU OBLITH Y JIOIIA/ICH, KOTOPBIE CYTKH HAIIPOJIET
npeObIBaIU Ha CBEXEM Bo3ayxe. TakiuM 0O6pa3oM, KOMIUIEKC a0HOTHYECKUX (PaKTOPOB, BKJIIOYAIOIINN
B ce0s1 CBEXKHI BO3IyX, 3€IEHYI0 KOPMOBYIO 0a3y, TOCTaTOYHOE COTHEYHOE OCBEUICHUE, YMEPEHHBIE
¢u3nUecKue Harpy3Kd COBMECTHO C TEHIIMMHU MPOTYJIKAMHU CIIOCOOCTBYET YCTaHOBJICHUIO BBICOKHX
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KJICTOUHBIX TOKa3arenel Hecrneuu(pUuecKol pe3uCTEHTHOCTH OpPraHH3Ma, YTO XapaKTepU3UpyeT
MOBBIIICHHYIO YCTOWYHBOCTD OpraHn3Ma K M3MEHYHMBBIM (paKTOpaM BHELTHEH CPEAbI B JIETHIOIO TIOPY.
Hccnenys mokaszaresin NpUPOAHON PE3UCTEHTHOCTH JIOIMIAACH TYLYITBCKOM MOPOAbI HAOII0aaeM
TEeHACHINIO He3HauuTenbHoro cHikeHusi BACK y mpencraBuTeneld xocaccucTeHTOB TaOyHHOU
CHCTEMBI CojiepyKaHust oceHbio U 3uMoit (Ha 3% Ta 12% cooTBeTcTBeHHO, Tabd. 2, 3) U pe3KOro
CHI)KEHHSI BECHO# (0COOCHHO Y JIOIIaIei yIep)KUBaeMbIX COBMECTHO C APYTMMH )KUBOTHBIMHU — Ha
32%, Tab. 4), Torna kak nokaszareian BACK y ryiynoB ynep>xuBaeMbIX B KOHIOIIHSIX, HE3HAYUTEIBHO
HOBBIIIAIOTCS B 3MMHUIT IEPHO/] M HECKOJIBKO CHM)KAIOTCS BeCHOI (Tadu. 2, 3, 4).
Tabmuuna 2. Iloxazamenu npupooHOU pe3ucmeHmHOCMU KPOBU N0WAdell 2yYyibCKol nopoobsl
ocenvio (Mzm)

Konenazesen n I'ymopanbHbIe noka3aTenn Knerounsle nokazarenam
BACK, % JIACK, % HN3D, ox.
TpaIuIMOHHBIC TYIYJIECKHE X03SHCTBA 6 90,00+3,44 28,87+0,25 0,91+0,023
HITIT «Cyiynpimnaa» 6 84,07+2,89 23,23+0,31 0,90+0,022
TOO «Bapro» 10 | 85,00+2,91 | 19,00+0,22* 0,88+0,024

[MpumMedanus: *- pa3HuIla JOCTOBEpHAs CpaBHHUTEIBHO ¢ mokazaresisiMu JIACK TpaJMIIMOHHBIX TYIIYIbCKAX
xo3svicTs, HIIT «[ymyneimaay», P J 0,05; ** - pasnuia nocroBepHasi cpaBHUTENBHO ¢ Tokaszarensmu JIACK
TPaJMIIMOHHBIX Tyiybckux xo3siicts, HIIT «yiynbiginaa» P J 0,05.

Tabauua 3. I[Hokazamenu npupoOHOU Pe3UCMEeHMHOCMU KPOSU 10Uaoell 2yYyibCKoll nopoosl
sumott (M£m)

Kotes1aneren n I'ymopanbHble nokazatesau | Kiierounble nokasarean
BACK, % JIACK, % N3®, on.
TpaauIMOHHBIC TYIYJIBCKHE X035 CTBA 6 78+4,45 30,62+1,33# 0,87+0,025
HIIIT «I'yirynpimuHa» 6 80+4,32 28,09+1,26,# 0,85+0,022#
TOO «Bapro» 10 | 92+191*# | 24,16+0,22** # 0,91+0,021***

[Mpumeuanus: *- pa3HUIIA JOCTOBEPHAs CPAaBHUTENBHO ¢ TokazarelsiMi BACK TpaauiinoHHBIX TYITYITECKHX XO3SHCTB
n HITIT «Iyiyneimnaay, P J 0,05; ** - pazuuia gocroBepHa cpaBHUTENBHO ¢ TokazaressiMi JIACK TpaauinoHHbIX
ryuynbekux xossicts, HIIIT «['yaynsmmua» P J 0,05. #-pa3sHuiia nocToBpeHass CpaBHUTEIBHO C JIETHUMH

ITOKa3aTeISIMH COOTBETCTBEHHOM T'PYNIIbI )KUBOTHBIX,

N3® HIIIT «'yirynemmHa»

*Kkk

- Pa3HHUIIa JOCTOBEPHAs CPABHUTENIBHO C IIOKa3aTeIIIMH

Tadauua 4. [loxkazamenu npupooOHOU pe3ucmenmHOCMU Kpogu ouiadett
2YYYIbCKoll nopoowl éecHou (M=m)

Komenmazeen n L'ymMopajibHbIE IIOKA3ATEIH Kerounnble nmoxkasareiam

BACK,% |JIACK, % 3D, op.
TpaauIMOHHbIC TYIYJIBCKUAE X03IHCTBA 6 58+550# | 25,24+1,01# 0,82+0,0244#¢
HITIT «[yiysasipHa» 6 68+4,76* # |21,30+187**# 0,81+0,025##
TOO «Bapro» 10 89+3,22* # |23,00+1,34 0,86+0,032

ITpumeuanue: *- pa3sHuIia 10CTOBEpHAs CpaBHUTENBHO ¢ TIokazaresiMi BACK TpaquIioHHBIX TYIYITIECKHUX XO3SHCTB
u HIII «ynynsmuua», P J 0,05; #-pasHuna nocTtoBepHas CPaBHUTENIBHO C 3UMHHUMHM IOKa3aTeNsIMU
COOTBETCTBEHHO! I'PYTIIIBI )KUBOTHBIX;

** - pa3HuIla JOCTOBEPHAs CpaBHUTEIBHO ¢ rokasaressimu JIACK TpaauiimoHHbBIX TYIyIbCKHX X03sicTB, PJ 0,05;
##-pa3HuUIIAa JOCTOBEPHAs CPABHUTEIBHO C JICSTHUMH ITOKa3aTesIMUA COOTBETCTBEHHON TPYIIITBI )KUBOTHBIX.

VY4uTHIBasI, YTO HA OCEHHE-BECCHHHI TIEPHOMBI MPUXOIATCS CE30HHBIC BCIBIIIKN 3a00JIeBaHUN
Pa3UYHON STHONOTHH, & TAKIKE IPOTHO3UPOBAHO-0XKHUIAEMbIC aBUTAMHHO3BI JOMAIITHUX KHBOTHBIX
(Tonka, b.M. 2004; Cynaii, B.JI. 2001), To Beicime noka3zarenu BACK cBUIETENbCTBYIOT O JTyUIICiH
CTOWKOCTH JIOMIaJiell K 3TUM HEeONaronpusaTHBIM BIUSHUSAM. TakuM oOpa3oM, JomIaau, KOTOphIE
COZICPIKATUCH B CIICITUATLHO 000PYIOBAHHBIX KOHIOIIHSAX, IEMOHCTPUPYIOT 3UMOW U BECHOH JTYUIITYIO
CTOUKOCTh K 3200JICBAHUSAM, MPOBOIUPYEMBIX TPAMITOJIOKUTEIBHBIMA U TPAMOTPHUIIATCIHHBIMU
0aKTepUsMU, CPABHUTEIHHO C UX CBOOOHO BBITYTHBAEMBIMU COPOTUYAMH.
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Amnamu3 JIACK 3adukcupoBal OJHOHANPABICHHOCTh CE30HHBIX M3MEHEHUH MOKa3aTelneil y Bcex
uccnenyembix rpynnax. Tak, mporent yrunusanuu Micrococcus lisodecticus ocenbto u 3uMoii
MOBBIIAJICS, CPABHUTENILHO C JISTHUMH Tokasarensamu (Ha 1-2% ocenpto u 6,4-9,8% 3umoii), Torma
KaK BECHOM IMOoKa3aTesu ObUTH CaMUMHU HU3KUMU U3 BceX 3a()MKCHPOBaHHBIX.

CpasnuBas nokazatenu JIACK mogonbsITHEIX TPy CIEAYEeT OTMETHTD, YTO, XOTS UX U3MEHEHUS
XapaKTepU3UPYIOTCS OIMHAKOBOU TeHIeHIInEeH, onHako nokazatenu JIACK nommaaeit TpaguiinoHHbIX
TYIYJTBCKUX X03stCTB 1 otnazei HITIT «yirynbiinaa» Bo Bce MophI Toa (KpoMe BECHBI) JOCTOBEPHO
BBIILIC 3THX [TOKa3aresel iomazei, conepxaiuxcs B kortomHe (TOO «Bapto»). [TockonbKy mr301um
— oIuH U3 Haubosiee JaBHUX (HAaKTOPOB aHTUMHUKPOOHOH 3aIlIMTHI Y )KMBOTHBIX, Oylarofapsi emy
BO3MO)KHA KOMIICHCAIIMSI HEIOCTATOYHON aKTHBHOCTH IPYrHX (hakTOpoB pe3ucteHTHOCTH (Parbkuid,
M.U. u ap. 2008), B qaHHOM ciydae, BO3MOXHO, HU3Koro ypoBHst BACK y momameit oTMeueHHBIX
rpyri (¢ ylyqieHHO# TabyHHO CUCTEMO# COJIepKaHus) B OCEHHE-BECCHHUI TEPUOI.

UccnenoBanust U3® ycTaHOBWIIH, YTO CaMble HU3KHE MMOKA3aTENI 3TOTO KPUTEPUS UMETH MECTO
B BeceHHHUE Mecsinbl (Tadi. 4). [To moBoay BAHMSHUS YCIOBHIM COJEp KaHMs JIOIACH Pa3HbIX TPYIII,
TO CJIEyeT OTMETUTH HEKYIO 3aBUCUMOCTh BEIMUMHBI Mokaszarens U3® oT TemnepaTypHOTro pexuma
B KOHIOIITHE, 0COOEHHO B 3UMHee BpeMsl. Tak, y Jiomaaei, KOTOpbIe COAEPKAINCh B TOMEIIEHHSIX CO
cTabWIbHBIM TemneparypHbiM pexxumoM (TOO «BapTo») u conepiKaluxcsi COBMECTHO C IPYTHMH
KMBOTHBIMH (TpaJUIIMOHHbBIC MpHYycaaeOHble X03sicTBa) mokazarenu M3® mpeBbIIaloT TakoBbIe
nowmaneit, copepxanmxcs oraenbuo (HIIT «[ymynemunna») (tadn. 4). B wacTHbIX X03sicTBaX, B
OTIIMYHE OT IJIEMEHHBIX XO34HCTB, 3MMOM MOMEIIEHUS HE OTAIUIMBAIOTCH, 3/1€Ch TEMIIEPATYpPHBIH
PEKUM COOTIOAAETCS 3@ CYET BHICOKOW TEIIONPOAYKIIMK KPYITHOTO POTaToro CKOTA, OCKOJIBKY JIOLIaAH
B IIEPHO/ OKOS IPOAYLUPYIOT MaJIO TETJIA U TPATAT CBOIO S3HEPTHIO OYE€Hb SKOHOMHO, 110 CPABHEHHUIO
C IPyTUMH CeJIbCKOXO3SICTBEHHBIMU JKUBOTHBIMU (SHuH, JI.JI. 1981). MiMest B Buay, 4TO B OCEHHe-
BECEHHUIA ITEPUOJI BBIJICIUTH BIMSHHUE KAKOTO-TH00 a0MOTHYECKOTO (PaKTOpa — MUTaHHsI, 0COOEHHOCTH
COJIEpXKaHMsl, TEMIIEPATYPHOT0 peKMMa KaK JOMUHAHTHOIO ITPAKTHYECKH HEBO3MO)KHO, MBI CUUTAaEM,
4TO MOJy4eHHasi KapTHHA ToKa3arenell Hecneun(pruuecKoil pe3nCTEeHTHOCTH OpraHu3Ma OTpa)kaeT
CHHEPrUYeCcKoe BIHMsHIE 3THX (hakTopoB. Ho, HOCKONIBKY U3BECTHO, YTO OaKTEPUIMAHAS M TH30LMMHAS
AKTUBHOCTH CHIBOPOTKH KPOBHU HaXOATCS B MPSIMON 3aBUCHMOCTH OT YPOBHS MHUKPO- M MaKpodJe-
MeHTOB B paione (Maprbiabimia, M.M. 2008), To nMEHHO cOaaHCHPOBAaHHOCTh KOPMOB B ClTydac
KOHIOIIEHHOH CHCTEMBI COJIEpKaHUS MOKET OBITh 3a7I0TOM OTHOCHTENIEHO 00Jiee BBICOKHX 3HAYCHU I
YIIOMHHAEMBIX TIOKa3aTesiei, CPaBHUTENBHO ¢ APYyruMH (akropamu. Taxke cielyeT yYMThIBaTh
BO3MO)KHO€ BIIMSTHHUE COBMECTHOT'O COZIEPKaHMsI JIOIAAEH IYIYIbCKOM MOPOJIBI ¢ PYTUMHU CEIBCKOXO0-
3SICTBEHHBIMU >KMBOTHBIMU. C OJTHOW CTOPOHBI, COBMECTHBIN BBINAC CKOTA JIETOM IOJIOKUTEIBHO
0TOOpakaeTcsl Ha CAHUTAPHOM COCTOSTHHM MAcTOMINA, a C IPYroii CTOPOHBI, KOPOBBI, KO3BI M OBLIHI,
KOTOpPBIC MPEOBIBAIOT O] OHOM KPBIIIEH C JIONIAbMU 3UMOU M paHHEH BECHOM, ABJISIOTCS MOTCH-
UaJBHOH TOTONHUTEIBHON HArPY3KOi Ha X IMMYHHYIO CHCTEMY, TOCKOJIBKY MOTYT OBITH CKPBITHIM
MCTOYHHKOM MHBa3HOHHBIX U MH()EKIMOHHBIX 3a00/IeBaHNH, OOJIbIIAst 4aCTh KOTOPBIX OMACHBI U AJIs
nowmaneit (Kypnuna, M.M., 2013). Takoe runoTeTHYecKl MOACIHUPYIOIICE BIUSHUE MOXET IPOBO-
LUPOBATh HE3HAUYUTEJIbHOE MOBBIIIEHNE T'YMOPAJIbHBIX ITOKa3aTened MMMYHHOMN 3alllUThl OpraHu3Ma
KOPOTKO€ BPEMs, YTO YIPOXKAET CIEIYIOUUM UX PE3KUM CHIKEHHEM H3-3a UCTOIIEHUS BOCIIPOU3-
BOJIUTENBHOTO 3BEHA 3AIIUTHBIX CHCTEM.

BbIBO/JbI

OTrieyaTok Ha MOKa3aTely HeCTIeI(UUECKON PE3NCTEHTHOCTH OPraHn3Ma HaKIIa IbIBaIOT KaK YCIIOBHS
COZICprKaHUsI JIOMIAJIeH TYIYIIbCKON MOPOJBI, TAK U OSCCIIOPHBIMU SBIISIFOTCS TIPOSIBIICHUST CE30HHBIX
Kosie0aHui ATUX oKa3arenei. Tak, B JISTHIOK MOPY OYEBUIHOE MPSUMYIIIECTBO HaJl aHATU3UPYSMBIMH
MOKa3aTeNsIMU MIPUHAJICKUT JIOMAASIM C TPAIUIIMOHHBIX MPUYCaAeOHBIX X03gicTB. Toraa Kak B
BECCHHUH TMEPHOJ MOKA3aTeNId HECIEU(PUISCKON Pe3UCTEHTHOCTH OpPraHu3Ma BHIIIE Y JIOIIACH
TYIYIIBCKOH MOPOJIBI COACPIKAIIMXCS B ITIEMEHHOM XO03s1iicTBe. BMecTe ¢ TeM KOMIUTIEKC aOMOTHIESCKUX
(haKTOpOB, BKITFOYAIOIINN CBEXKUH BO3/IYX, NOJTHOIICHHYIO KOPMOBYIO 0a3y, TOCTATOYHOE COJHEYHOE
OCBeIlleHUEe, YMEpPEHHbIe (DM3UYECKHE HATrPy3KH BMECTE C MEHIMMHU MPOTYIKAMH CIIOCOOCTBYET
YCTaHOBJICHUIO BEICOKHMX KIJICTOYHBIX ITOKA3aTelNei HeCTICIU(PIUYECKON pe3UCTEHTHOCTH OPraHu3Ma.
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YuuThIBass TaKHE OCOOEHHOCTH paclpeiesieHUs] aKTUBHOCTEH KJIETOYHBIX M TYMOPajbHBIX
noKazaresel HecieuPprIeCKOi pe3UCTEHTHOCTH OPraHi3Ma 0COOEH OHOM TOPOABI IPH Pa3IUIHBIX
YCIIOBUSIX COJEPKAHMS M B Pa3HbIE NIEPUO/IbI FOJ1a, KAYKETCS JIOTUYHBIM IIPEAIIONIOKEHUE O TOM, UTO
X071 (OPMOTBOPUECKUX MPOILECCOB TyLYIbCKOH MOPOABI Jiomaneil Hanbojee ApKO BHIPaXKEH B
JKUBOTHBIX, COACPKAIIMXCS B TPAJULMOHHBIX TpUycaneOHBIX Xo3siicTBax. [Ipuyem, momydeHHbIe
JAHHBIE CBUAETENHCTBYIOT O TOM, YTO MaKCMMallbHas KOHIEHTpalus aKTUBHOCTH (pakTopoB
HEeCTeU(pUUSCKOW PE3UCTCHTHOCTH JIONIAIeH 3TUX XO3AWCTB UMEIa MECTO B JICTHIOIO TOPY Toja,
TOrJa KaK BECEHHHUH MepHoJ OKa3aicsi HauMeHee ONarompHUsITHBIM JJIsl BEIMYUHBI MCCIIETYeMbIX
nokaszareneld. YUuTbiBasi 9TH (PakThl CTAHOBHUTCS OYEBHIHBIM TO, YTO BO3MOXXHOCTH BBIKMBaHUS
OTAEJBHO B3ATON 0COOH TPaIUIIMOHHBIX TPUYCAACOHBIX IYIYIbCKAX XO3IHCTB CHIKAETCSI HUMEHHO B
BECCHHHM, KPUTUYECKHUI [1s TIOKa3aTesel Hecrienn(puIecKol pe3UCTEHTHOCTH, IEPUOA. DTH (HaKTOPHI
MOIJIH OBl OBITH OTHUMHU U3 PELIAIOIINX IIPH 0TOOpe 0cobel ATl CeNeKIMOHHO-TITIEMEHHOH PadoThI 1
CTaTh PE3yAbTUPYIOIIUMHU COCTABISAIOIUMY COBEPILICHCTBOBAHUS I'YLYJILCKOM IOPOJBI JIOMAEH.
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QPPEKTUBHOCTb OTEYECTBEHHbLIX MHCEKTUUMAOOB
NMPOTUB MYX B NTULEBOAOCTBE

Jwomuna HATOPHAA, Anodpeii BEPE3OBCKHH

Cymckuti HayUOHATLHBLL A2papHbIL YHUSepcumem, Yxpauna

Abstract. The paper presents data on the species and quantitative composition of the population of zoophilic
flies identified as a result of the parasitological and environmental epizootic investigation of the poultry farms
raising chickens for eggs and meat. Based on complex entomological investigation during the technological
cycle of poultry breeding, regardless of the direction of production, it was determined the dominant species of
flies — Musca domestica. At the same time, it is important to mention about the presence of the following types
of insects among the identified and studied ones: Musca vitripennis, Muscina stabulans, Fannia canicularus,
Calliphora vicina. For insecticidal treatments, it was recommended a complex of locally produced preparations
aimed at controlling and destroying insects at various stages of metamorphosis.

Key words: Poultry farms; Flies; Insecticides.

P e(l)epaT. B crarpe MPUBCACHDBI JAHHBIC OTHOCUTCIIbHO BUAOBOT'O U KOJIMYCCTBCHHOTO COCTaBa NOITYJIAIUN
BOO(I)PIHBHLIX MYX, BBISIBJICHHBIX B PE3YyJIbTATC MAPA3UTOJIOTHYCCKOTO U IKOJOTO-3MHU300TOJIOINYCCKOro
06CJ‘I€Z10BaHI/I$I OTHOCBOJYCCKUX XO3SUCTB II0 Pa3BEACHUIO TITUIBL (Kyp) SIMYHOI'O U MSCHOT'O HaHpaBJ‘ICHI/Iﬁ
MNPOAYKTUBHOCTHU. KommiexcoM 3HTOMOIOTHYECKUX O6CJ‘I€I[OBaHPIﬁ B TCUCHHEC TCXHOJOIMYCCKOI'0 IHMKJIa
BbIpalllUBAHUS NITUIBI, HC3aBUCHUMO OT IPOU3BOJACTBCHHOT'O HAIIPABJICHUA XOBHfICTBa, OBLIO YCTAHOBJICHO, YTO
JAOMUHAHTHBIM BUAOM OKa3aJIMCh MYXU Musca domestica. B To xe BpeMs, CTOUT OTMETUTD HATTUMYUC CIICAYIOIIUX
BunoB. Musca vitripennis, Muscina stabulans, Fannia canicularus, Calliphora vicina. i1 HHCEKTHIUIHBIX
06pa6OTOK MNpEeAJTOKCH KOMIIJICKC MpernapaToB OTCUHCCTBCHHOIO0O MPOU3BOJACTBA, HANIPABJICHHBIX Ha
06€3Bpe)KI/IBaHI/Ie 1 YHUYTOXKXCHUC HACCKOMBbIX Ha PA3JIMYHBIX CTAIUAX MCT! aMop(b03a.

Knrouesnie ciioBa: [ItuneBorueckue xo3siicta; Myxu; HCEKTUITMTHBIE TPENapaThl.

BBEJIEHUE

[TuireBoaCTBO, HECMOTPS Ha pa3IMYHbIC SKOHOMUYECKHUE TIOTPSICEHUS TIOCIISHUX JIET, SIBJISIETCS OTHOU
13 HanOoJIee HHTEHCHBHO Pa3BUBAIOIINXCS OTpaciIel arpoIpoOMBIIIICHHOTO ceKTopa YkpauHbl. HecMoTps
Ha KOJTMYECTBEHHOE CHIKEHHUE OOIIETO IMOTOJIOBbSI IITHITBI B XO3SIMCTBAX C PA3IMYHBIMU IPOM3BOJICTBCHHBIMU
MOIIHOCTSIMHU, TPOU3BOJAUTENSIM MPOAYKIHH MTUIEBOJCTBA yIaJIOCh BBIUTH C 3KCIOPTHBIMHU
TpEUTOKEHUSIME Ha peIHKH Ooitee geM 40 crpan mupa (Spormmenko, @.0. 2004). Ho He crenyeT 3a0bIBaTh
0 TOM, YTO B ITPOMBIIIIEHHOM CEKTOPE NTHIICBOJICTBA, MPY MCIIOJh30BAHHN WHTEHCHBHBIX TEXHOJIOTHH,
CO3AIOTCS ONATOTIPUSITHBIE YCIIOBHS [T PA3BUTHSI OIS 300(DUITBHBIX M CHHAHTPOITHBIX HACEKOMBIX,
B YACTHOCTH MYyX, KJIEIIEH, )YKOB-4epHOTENIOK U npyrux wieHuctonorux ([epenenkun, H. 2014;
Jmurpriea, MLE. 2014). OH1 NPUBOLIST K YXYAIIEHHIO OOIIETO SIM300THYECKOTO M CAHUTAPHOTO COCTOSHES
XO3HCTB, MOCKOJIBKY MPOSIBISIOT BHICOKYIO AKTUBHOCTH W KH3HENEATEIBHOCTD, MCIONB3YS Kak
MIATATEIBHYIO CPEly Pa3IuyuHbIe CYOCTpaThl OPraHMYEeCKOTO POUCXOKICHHS. UIIeHHCTOHOTHE, BEyIIHE
Mapa3UTHIECKHH CIIOCO0 KHU3HH, CO CITIOHOM, Ha Jamnkax, X000TKe M JIPYrHX YacTsX Teia MepeHOCST
MHOXKECTBO BO30yIUTENeH WHPEKIMOHHBIX U MHBA3WOHHBIX 3200JIeBaHMI )KUBOTHBIX W 4YelloBeKa. B
XO3SUCTBAX, IJIe MHOTOYHCIICHHOM SBISIETCS MOMYIISINS MapasUTHUECKUX HACEKOMBIX, CPE/IH TTOTOJIOBbSI
YEeTKO TPOCIICKHUBACTCS CHIXKCHUE KOJIMYECTBA M KauecTBa TONy4aeMOM MPOMYKIHH, COXPAHHOCTH
TIOTOJIOBBSI U STHIICHOCKOCTH MITHIIBI, YXY/ILICHHE KOHBEPCHU KOPMa, OHOTOTMYECKON IIEHHOCTH SMOPHOHOB U
BBIBOJIMMOCTH SIMII, BO3PACTAHNE BOCIPHUMYMBOCTH K PA3TYHBIM 3a00JIeBAHHSIM HHEKITMOHHOMN STHOJIOTHH
(Axbaes, PM., Bacunepuu, ®@.H1. 2010; Taiicuna, JI.A., Jlatemos, 1.1, 2012).

PBIHOK HHCEKTOAKAPHUIIUAHBIX CPEJICTB B YKparHe, B CBOEM OOJIBITUHCTBE, COCTOHT U3 IPENapaToB,
MPHHAVISKANIHX K CIISAYIOIINAM IPYIIAM: CHHTETUYECKUX MUPETPOUIOB, MAKPOIMKITNUECKIX JTAKTOHOB,
dochopopraHruecKuX COSTMHEHIH, KapOaMaToB, a TAKIKE KOMIUIEKCHBIX COSIHEHHH, COZIePIKaIINX
CHUHEPTHYECKH JICHCTBYIONME KOMIOHEHTHI. [Ipenaparsl, Hcroab3yeMble 1Sl O0pHObI ¢ MOMYISIIHIMA
HACEKOMBIX, Tapa3UTUPYIOIUMH B MTHIIEBOAUYECKUX XO35HCTBAX, JOJKHBI UMETh HE TOJBKO
KadeCTBEHHBIC TIOKa3aTelIn ONOIOTHIeCKoil 3 (HEKTHBHOCTH, HO M OTCYTCTBHE TIOOOYHBIX BIIMSTHHUMA
Ha OKpYXarolyro cpeny. [Ipemaparsl, 3a4acTyro, IMEIOT pa3IMYHbIe KOMMEpYeCKHe Ha3BaHUs, HO
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CXOJHBIC JACHCTByMOIINE BemecTBa. VMcnonp3oBaHWE KOMILIEKCHBIX MpENaparoB, a TakkKe HX
KOMOMHAINI TPY HHCEKTOAKAPHIIUAHBIX 00paboTKax, MO3BOJISIET 3aMEJISTh B HACEKOMBIX BEIPAOOTKY
PE3UCTEHTHOCTH K HCIOJNb3YEMbIM JCHCTBYIOIIUM BEIIECTBAM, IOCKOJIBKY HA MPOTSDKEHUH Tofa
MPOXOJNT Pa3BUTHE HECKOIBKHX reHepanuii HacekoMbix (Coxomsackas, M.I1., Amupxanos, 1.B. 2006;
Srycesuu, A.W., bupman, b.4., Hukynuu, A.W. 2001).

VuuThiBas yKkazaHHyoo mpobneMaTuky, yaenbimu HII® «bpoBadapma» ObuTo paspaboraHa u
3amylieHa B CEpUHOE TPOU3BOICTBO JIMHUS MHCEKTOAKAPUIIUAHBIX CPEJCTB, ACHCTBYIOLIHNE BEIIECTBA
KOTOPBIX MPUHAMIEKAT K TAKUM TPYINaM 3KTONHMAOB, KaK: CHHTETHYECKHE MHUPETPOUIHI,
MaKpOLMKIMICCKUE JIAKTOHBI. [|J1s1 yio0CTBa MCIIOIB30BaHUS HA PA3IMYHBIX BU/IAX U TIOTOJIOBhE IITHUIIB,
NPY OTJIMYAIOIINXCSI YCIOBHAX HX COAEPaHUsI, yKa3aHHBIE TPenapaThl BHITYCKAIOTCS B CIEAYIOLICH
¢dopme: pacTBOpa-KOHIIEHTpATa, PacTBOpa Uil HHBEKIUH, pacTBopa JUisl IEPOPaTEHOTO MPUMEHEHNS,
MIOPOLIIKA, TPaHYIMPOBAHHOTO M MUKPOTPaHY/IMPOBAHHOTO OPOILIKA, YTO TI03BOJISIET IIOJTHOCTHIO 3aMKHYTh
POTaLIMOHHYIO CXEMY MHCEKTOaKapHUUHMIHBIX 00paboTok B mruueBoicTBe. C 1enpo O0phObI ¢
Mapa3suTHYCCKUMH JIBYKPBUIBIMH, @ TAKKE APYTUMU WICHUCTOHOTMMH, 3(P(HEKTUBHO 3apEKOMEHI0BAIIH
ce0sl mpenaparbl, MPOU3BOAMMbBIC Ha MPOTSIKECHUU KaK HECKOJbKHX JieT (DkTrocaH B (opme
KOHLICHTPHPOBAHHOTO PacTBOpa), TaK ¥ HOBUHKH MPOU3BOJCTBA, B 4acTHOCTH: mpenapar «L{udumyp»,
M3TOTABIMBACMBIH B BHE PACTBOPA ISl BHEILIHETO HCIIOJIB30BAHMS M COACPIKAINI B ce0e CHHTETHUESCKHIA
MUPETPOM]T TIOCIEAHEro mokoneHus - nudmyrpud. [Ipenapar obnagaer BeIpaKeHHBIM KOHTaKTHBIM
HMHCEKTHIMIHBIM U PETICIUICHTHBIM JeHCTBHEM. BInsist Ha 0OMEH KaJIbIIUs B CHHAIICAX W HATPHHA-KATHEBBIX
KaHanax, HapymaeT QyHKIUIO HEPBHOM CUCTEMbI HACEKOMBIX, YTO MPUBOAUT K YCHIICHHOMY BBIICIICHUIO
aLISTUIIXOJTMHA PH MPOXOKIeHHH HepBHOro nmityibea (Chirico, J., Tauson, R. 2002).

Eciu yuects, uro sddexTuBHas 00phda ¢ Mapa3uTUYCCKUMH HACEKOMBIMU B NITHIICBOJICTBE HE
BO3MOXKHA 0€3 YHHUTOXKEHHSI UX MOMYISIHUNA Ha BCEX CTAAMSIX Pa3BUTHSA, TO CTAHOBHUTCS MOHITHA
ocobasi 3HAYMMOCTh Pa3paOOTKH HOBBIX MHCEKTULUAHBIX CPEACTB, MPUHAANEKANINX K Pa3HBIM
XUMHYECKUM TPYIIIIaM, YTO IMO3BOJIIET CHU3UTh K MUHHUMYMY YHCICHHOCTh HACEKOMBIX Ha Pa3HBIX
cTanusx pa3BuTHsA. Ho, HeMaloOBaxXHBIM (AKTOPOM OCTAETCS IKOJOTHUECcKas 0e30MacHOCTh
UCIIOJIB3YEMOTO CPEACTBA: MpenapaT JoJDKeH 00JagaTh HU3KOH TOKCHYHOCTBIO, OTCYTCTBHEM
KyMmynsiTuBHOTO 3 dekra u uzbupareapbHocThIO ActicTBus (Schieder, T. 2006; Hosukos, I1.B.,
Bonnapenko, JI.A., Capuymiun, P.T. 2013).

Pa3paboTka cxeM u MeTOIOB OOPBHOBI C Mapa3sHUTHUYECKOW apaxHOdHTOMOGMayHOH sABIsETCS
Ype3BBIYAIHO aKTYyaJbHOM BO BCEX CTpaHax, I/ie 3aHUMAIOTCS Pa3BEACHUEM MITHILIBI, B TOM YUCIIE U B
MPOMBIIIICHHBIX MacmTabax, He MCKIIOYCHHE B 3TOM IiaHe W YkpawHa (Axb6aes, P.M. 2003;
Magnaunos, C.1. 2011).

MATEPHUAJ 1 METOJbI

DKCIIepUMEHTAIbHBIC HCCIIEIOBaHUS OBUTH TIPOBEICHBI B HECKOJIBKO ATaroB. Ha mepBoM ararte, ¢
LIEJIBI0 YCTAHOBIICHM S HAJIMYMS, a TAK)KE BUIOBOIO COCTaBA Mapa3UTHUUECKUX JBYKPBIIbIX HACEKOMBIX
Ha 00BEKTax IMTHUIEBOJCTBA, OBUIO MPOBEICHO KOMILIEKCHOE Mapa3uTOJIOTHYECKOEC M IHTOMOJIIO-
THYECKOE 00CTIeIOBAHUE OT/ICITLHBIX ITHIIEBOJIECKUX XO3SHCTB IO Pa3BE/ICHHIO SUIIECHOCHBIX KPOCCOB
NTUIBI. HEMOCPEACTBEHHO NMTUYHUKOB U TEPPUTOPHUH BOJM3U MPOU3BOICTBEHHBIX OOBEKTOB Ha
nrunedepmax. MccnemoBanus mpoBOAUINCH HAa 0a3e BYX MTHUIICBOAYECKUX XO3SIMCTB, B KOTOPBIX
colieprKalii SUIIEHOCHOE MOronoBbe Kyp. C LebIo MoACcYeTa KOJTMYECTBA HACEKOMBIX B IIOMEIICHUSIX,
I7Ie cofiepIKaIach MNTHUIA, TOMEIIAIH JIOBYIIIKH B BUJE TUNKKX JIHT «Ecostripe Attractive», Oymaxnas
OCHOBa KOTOPBIX COJIEprKaJIa JIUTIKUH KJIeH C aTTpaKTaToM, 0€3 MHCEKTHIIMIHON COCTaBIsromIei. JInmkue
JICHTHI pa3Meliaii B KaX/OM NTHYHUKE B TPEX TOYKAaX Ha pa3HOH BbIcoTe OT mona: 1, 2 u 2,5 m.
Takum 00pa3oM, o0IIee KOJUYECTBO JIOBYIICK B OJJHOM IMOMEUICHHH PaBHSIOCH miecTu. CremyeT
OTMETHTh, YTO JIMIIKKUMH JICHTHI B JIOBYIIKaX ObUTH C 00€WX CTOPOH, mo Bced mimuHe. [lomcuer
KOJIMYECTBA HACEKOMBIX B JIOBYIIIKAaX MPOBOIWIN Yepe3 Kaxble 24 yaca KOHTPOJIS, OCIIE YeTO BCS
oOHapy)KeHHas Ha JICHTaX SHTOMO(]ayHa MojiBeprayiach THIATEIFHOMY OCMOTPY U TUITUPOBAHUIO ITPH
UCITONIb30BAHUM OTITHYECKONH MUKPOCKOTUH. J{J1s1 BUIOBO# MIACHTH(OUKAIIUH HACEKOMBIX HCIIOI30BAINCH
OTIpEICTTUTENN HaCEKOMBIX. [ ymoOcTBa mojicueTa HACEKOMBIX, KXKAYIO JIUTIKYIO JICHTY C 00enX
CTOPOH YCJIOBHO JEIWIIA Ha HECKOJIBKO CEKTOPOB, UTHHA KaXKI0TO BapbHUpoBaia B mpeaenax 15 cm.
OO0cneoBaHUIO TaKXKe OBLIM IMOJBEPTHYTHI MECTa BO3MOXHOTO BBIILIOAA MYX HE TOIBKO B CaMUX
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NTUYHUKAX, HO U PACIIOJIOKCHHBIC BOJIM3H MPOU3BOICTBEHHBIX TOMeleHui. [1py HaOIr0IeHNN TakKe
oOpaiajgoch BHUMaHUE Ha MUK MAacCOBOIO JIETa W BBHIIUIOJA HACEKOMBIX. B akcriepuMeHTe ObLIM
3aJICHCTBOBAHBI ITHYHUKH C aHAJIOTHYHBIMU YCIIOBUSMU COACPIKAHMSI M [TapaMeTpaMHi MUKPOKIMMATa:
TeMIIEpaTypHbIE TOKA3aTeIH B CpeHEM COCTaBIsiIn 0kos10 20-25 C’, ipu OTHOCHUTEIBHOM BIAKHOCTH
Bo3ayxa — 70 %. 3umMoii SHTOMOJIOrHYECKUE 00CIICIOBAHMUS TPOBOIWIN TOJIBKO B IIOMEIICHUSIX, TIC
HETMOCPEJICTBEHHO COJICPKAIIU IITHILY.

Bropoi#i 3Tan 3akirpualics B 00paboTke 00BEKTOB COJAEPKAHUS MTHUIBI, OTACIBHOTO
TEXHOJIOTUYECKOTO 00OPYAOBaHUS U MECT BBIILIONA MyX Jae3uHcekranTtoM «Iludmyp» ¢ pacuera 5
MJI KOHIIEHTPHPOBAHHOTO pacTBOopa Ha 1 J1 mpoTOYHOU BOAbl. PaGoune pacTBOPHI TOTOBIIIM
HENOCPEJICTBEHHO TEPe]] HCIIOJIL30BaHUEM, ITyTEM CMEIIMBAHUS KOHIIEHTPUPOBAHHOTO Iperapara ¢
BOJIOM. ['0OTOBBIC pacTBOPHI HAHOCHIUCH HA 00pabaThIBACMBIC MOBEPXHOCTU MPHU UCIOIb30BAHUH
PaHIICBOTO ONPBICKUBATENSI METOJIOM OPOILICHUS.

PE3VYJIBTATBI 1 OBCY X KAEHUSA

Ha mepBoM 3Tame 3KCmepUMEHTANbHBIX HMCCICAOBaHHUH, BCIEICTBUE MPOBEICHHOTO
Mapa3uTOIOTUYECKOTO OOCIIEIOBAHMS XO3SUCTB IO BBHIPANIUBAHHUIO Kyp SIMYHOTO HAIPABICHUS
MPOAYKTUBHOCTH, OBLIa YCTAaHOBIICHA CJICAYIONIAsi KAPTUHA 3aCEICHHOCTH O0BEKTOB MTHIICBOJICTBA
300WIBHBIMU MyXaMH. caMOW MHOTOUYMCICHHOW MPEACTaBISAIACh MOMYIAIUs MyX Buaa Musca
domestica, He TONBKO B MTHYHHKAX, HO U HAa TEPPUTOPHH MTHIICBOAYECKUX OOBEKTOB, BOIH3U
noMenieHnid. [Tk YUCIIEHHOCTH HACEKOMBIX B MOMYISIUN MPUXOMWICS Ha Mal-ceHTIOpb. Cpenu
OTJIOBIICHHBIX 0coOeil Myx, maHHBIA BUJ coctaBui Oosiee 90%. Takke OBLIO YCTaHOBIECHO
napasUTHPOBAHHE CIEAyIOIMX BUAOB Myx: Musca vitripennis, Muscina stabulans, Fannia
canicularus, Calliphora visina (puc.1).

CaMbIMH MHOTOYMCIICHHBIMH KOJIOHHSIMH HACEKOMBIX OBUIM Ha JICHTaX IS yIaJieHHs TOMEeTa U
BOJTU3U OTKPBITOTO BEHTHIIILIMOHHOTO 000pYyI0BaHUs1. Pa3InyHbIM OBIIIO KOJIMYECTBO MYX Ha pa3HOM
BBICOTE OT IOJa NTUYHHMKA. HanOonplllee KOMMYECTBO HACEKOMBIX B JIOBYIIKaX OBUIO COOpPaHO Ha
MaKCUMAJIbHOW W MUHHUMAJBbHOM BBICOTE KOHTPOJS (2,5 M 1 1 M). DTO CBA3BIBACTCS HAMHU C TTOBBI-
MICHHBIMHA TEMIIEPAaTypHBIMH TIOKAa3aTEISIMHU MPU MaKCUMAaJIBHON BBICOTE W OJHM30CTH K MECTaM
3arpsi3HEHUS OPTAaHHYECKUMU COSTMHEHUSIMU Ha BhICOTE OKOIO 1M . [Tpu oTcnexxnBaHumM ak THBHOCTH
JIeTa MyX B T€UCHHE CYTOK, CIIEyeT yKa3arTh, YTO B IIEPHOJ Pa3/laud KOpMa U yJaJIeHUs TIoMeTa, OHa
BO3pacTraja B HECKOJBKO pas.

Ha nunkux jgeHTax MakCHUMalbHOE KOJMYECTBO MYX BBISBIISLTU MOCIE TMPOBEICHUS B ITUYHUKAX
Pa3IMYHBIX TEXHOJIOTHUYECKUX MPOIECCOB. B HOUHOE BpeMsl CYTOK, TIPY CHIDKEHUH TEMITEPAaTypPHBIX
MoKazarelell, IMaro MyX IpOsIBIISUTH HU3KYFO aKTUBHOCTD: Ha JIMITKUX JICHTaX B JIOBYIIIKAX KOJIMIECTBO
BEISIBJICHHBIX 0CO0€H OBLIO CYIIECTBEHHO MCHBIIIE.

Ha BTOpOM 3Tame skcreprMeHTa B MTUYHUKAX OBUIH MPOBEICHBI HHCEKTUIUIHBIE 00pabOTKH
obopynoBaHus pabounMu KOHIEHTpanusmu npenapara «[{udayp» (puc. 2). Jast KOHTpos
3¢ ()EKTUBHOCTH UCMOIB3YEMOTO JE3MHCEKTAHTA OBLIO MOJCYUTAHO KOJUYECTBO JTUYHUHOK IO
00paboTKH, a Takxke uepe3 8 4acoB M 3 CyTOK mociie 00paboTKH.

Ecnu 1o nHCeKTHIHMAHON 00paboTKM
IUIOTHOCTh TOMYJSIUH JINYMHOK COCTaB-

nsina okono 10-15 mrr. B 100,0 opranu-

O Muscinastabulans YECKUX OTXOJIOB, TO MOCIe 00paboTKu
KH3HECTIOCOOHBIC JTHYMHOYHBIC CTaJNU

B Muscavitripennis MyX HE BBIABIIINCE. OOpaboTKoH ObLIO
TaKXKe TOCTUTHYTO CHIYKCHHUE B MOMYIISILIAN

O Muscadomestica MMarvHaJbHBIX CTa i HACEKOMBIX, MOC-
KOJIbKY HccteryeMbli mpenapar «L{udmyp»

O Fanniacanicularus, MPOSIBIISIET CBOKO MHCEKTUIIMAHYIO aKTHB-
calliphoravisina HOCTb Ha BCE CTAJ[MHU Pa3BUTHA MyX (pHC.

Pucynok 1. Budosoii cocmas myx 6 nmu4Hukax c 3). Micxozst 13 MOMYYCHHBIX PE3YIBTATOB,

pazeeoenuem AUYEeHOCHbIX KPOCCO8 NMuLbl B OIBITHBIX XO3IMCTBAX B CXCMY BETCpU-
HAPHO-CAHUTAPHBIX MEPONPHUATHI HAMH
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Pucynok 2. O6pabomka mexnono2uuecko2o Pucynok 3. Omobpannvie 6 nmuunuxax
000pY008aAHUL NMUYHUKA UHCEKMUYUOOM Mepmeble UMaz2o Myx nocie

UHCeKMUYyuoHot obpabomru

OBLIO MPETOKEHO BBEICHUE MPeriapara Ha OCHOBE MU(IYTPHHA, KaK [UIs TPOBEICHUS eIapBallui
MECT BEITUIOAA MYX, TaK U I HHCEKTHIIMIHBIX 00pa00TOK BHYTPH TOMEIIICHUH.

IMapamiensHO MAcTOW HAa OCHOBE I'PaHYIHPOBAHHOTO MHCEKTHHIHAA «MyXo-MOp» HaMu
00pabarpIBaINCh ABEPHBIE TIPOEMEI PU BXOZE B oMeleHune. [lacta roToBmiIach HETOCPEACTBEHHO
nepea HAaHECCHUEM, ITYTEM CMCUIMBAHUS C DKBUBAJICHTHBIM KOJIMYCCTBY I'PaHyJI, KOJIMYECTBOM BOIBI,
¢ pacuera 2,0/M? 06pabaTHIBAEMOM MOBEPXHOCTH.

BbIBO/JbI

BCJIGI[CTBI/IG MMpOBEACHHBIX BBIGOpO‘IHBIX 3KOJIOTO-3IIHU300THYECCKUX U DHTOMOJIOTHYCCKHUX
o0cie0BaHUN MTUIEBOAUYECKUX XO3SHCTB, B NMPOU3BOJACTBEHHBIX IMOMENIEHUSIX U Ha TEPPUTOPHH
00BEKTOB OBLIO YCTAaHOBJICHO MaKCHMAJIbHOE KOJIMUYESCTBO MOMyIsiiMy Myx Buaa Musca domestica.
Jauubrii Bug ObUT JOMUHUPYIOIIAM B CPaBHEHHH C TIPEICTABUTEISIMU IPYTUX BHIIOB, B YACTHOCTH:
Musca vitripennis, Muscina stabulans, Fannia canicularus, Calliphora visina.

st 6opbOBI ¢ MyxaMu B OOCJICIOBAaHHBIX HAMH NTHUIEBOAUCCKUX XO3SHCTBAaX Mpejiaraem
KOMITJIEKCHBIN ITOJIX0/1, BKJTFOUATOIITHH .

— o01mue NpoQUIAKTHUECKIE MEPhI OTHOCUTENFHO TIOAIEPKAHUS TIOMEIEHUH 1 TEPPUTOPHIA B
HaJUIeXalleM CAaHUTaPHOM COCTOSTHHH, o0ectiedeHre Oecrepe0oitHoi paboThl MEXaHH3MOB YIaJICHUS
nomeTa, COOIOICHHE TEXHOJIOT U COACPIKaHMSI ITULHI,

— JleNIapBaliio OMOTOMOB MYX C HCIIOJIB30BaHUEM IMPENapaToB Ha OCHOBE HU(ITyTPHHA,

— CHUCTEMATUYECKYIO JE3MHCEKLIMIO ITUIEBOTYECKUX TTOMEIIEHUI MHCEKTUIIMIHBIMHU ITpenapaTaMu
W3 TPYNIbI CHHTETUYECKUX MUPETPOUIOB, C 003aTeNbHOM UX poTtarmei. [lockombKy cpencTBa u3roras-
JIMBAIOTCS B )OPME PACTBOPOB U IPAHYIIMPOBAHHBIX TIOPOILKOB, 3TO ITO3BOJISIET PUMEHSTh MX B COYETAHHM.
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CZU 637.52°6

SEMIFABRICATE DIN TOCATURA DE CARNE DE OVINA CU
ADAOS DE SROT DIN SEMINTE DE NUCI, DOVLEAC,
IN SI STRUGURI

Irina GRUMEZA?, Angela GUDIMA?, Ghenadii COEV?, Artur MACARI?
Institutul Stiingifico-Practic de Horticultura si Tehnologii Alimentare, Republica Moldova
2Universitatea Tehnica a Moldovei

Abstract. The purpose of researches conducted in the Laboratory of Food Biotechnology of the Scientific-
Practical Institute of Horticulture and Food Technology was to prepare and evaluate physico-chemical and
organoleptic properties of the semi-processed ground mutton (rolls) products supplemented with walnut, pump-
kin, flax and grape seed cakes (10%). The prepared semi-processed products were kept in a refrigerator at the
temperature of 0 ... + 4°C for 5 days. During 72 hours of storage in refrigeration conditions it was recorded a
decrease of humidity and water-binding capacity index in roll samples. Salt and fat mass fraction changed
insignificantly and remained practically at the same level. Microbiological analyzes showed no coliform bacteria,
no pathogenic bacteria, including Salmonella and sulphite reducing clostridia. Mass loss as a result of heat
treatment (baking in an electric oven) constituted: 9.8% (rolls with walnut seed cakes), 16.3% (pumpkin), 15.9%
(grapes) and 46.2% (control variant, without added cake). The best organoleptic characteristics have been
recorded by the samples with walnut seed cake, obtaining the average score of 4.66.

Key words: Semi-processed products; Ground meat; Mutton; Cakes; Physico-chemical properties; Sensorial
properties.

Rezumat. Scopul cercetarilor realizate in Laboratorul de Biotehnologii Alimentare al Institutului Stiintifico-
Practic de Horticultura si Tehnologii Alimentare a fost prepararea si evaluarea proprietatilor fizico-chimice si
organoleptice ale semifabricatelor din carne de ovina, imbogatita cu adaosuri de srot (10%) din seminte de nuci,
dovleac, in si struguri. Semifabricatele preparate (mici) au fost pastrate in frigider la 0...+4°C, timp de 5zile. Pe
parcursul pastrarii in stare refrigerata timp de 72 ore s-a constatat reducerea umiditatii si a indicelui capacitatii de
legare a apei la mostrele de mici, fractia masica de sare si grasime modificandu-se neesential si ramanand practic
la acelasi nivel. Analizele microbiologice au aratat lipsa bacteriilor coliforme, a bacteriilor patogene, inclusiv a
salmonelelor si colstridiilor sulfit-reducatoare. Pierderile de masa in rezultatul tratamentului culinar (coacere in
cuptorul electric) au constituit: 9,8% (mici cu srot din seminte de nuci), 16,3% (dovleac), 15,9% (struguri) si 46.2%
(martor, fara adaos de srot). Cele mai bune caracteristici organoleptice le au probele cu srot din seminte de nuci,
cu nota medie de 4,66.

senzoriale.

INTRODUCERE

Carnea de ovina se clasifica drept produs foarte pretios si popular in ratia alimentara a populatiei
din multe tari, fiind valoroasa prin compozitia chimica si calitatile nutritive si biologice.

in Moldova, ovinele si caprinele sunt crescute in gospodarii mici private. Efectivul de ovine si
caprine in 2013 a constituit 695 mii de capete, echivalentul a 41,7 mii tone de carne (Angeva, R. 2013).

Intreprinderile private de crestere a ovinelor sunt amplasate in spatiul rural si ar fi rational de
organizat prelucrarea carnii de ovine in cadrul acestor intreprinderi mici.

Carnea de ovina nu reprezinta un aliment de baza pentru moldoveni, cu exceptia regiunilor din sudul
tarii. De obicei sunt solicitate carcasele de miel si de carlan. Luand in considerare proprietatile dietetice
si nutritive ale carnii de oaie, precum si tendinta de sporire a numarului de oi in Republica Moldova, e
necesar de a diversifica si dezvolta consumul de carne de ovina.

Semifabricatele naturale din carne de ovina se refera la grupa produselor de lux si sunt de calitate
superioara. Carnea ramasa dupa pregatirea semifabricatelor naturale este mai putin pretioasa, deoarece
contine tesuturi colagenice, dar ea poate fi utilizata la fabricarea produselor functionale din carnea de
ovina cu adaosuri alimentare — semifabricate din tocatura (Dorzieva, N.V., Cirkina, N.F. 2012).

Semifabricatele din tocatura de carne de ovina se produc in conformitate cu retetele speciale de
fabricatie si includ carne de ovina (materie prima), sare si condimente (materiale auxiliare). Randamentul
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produsului finit astfel fabricat este mic, deoarece in urma tratamentului termic se pierd circa 25-30%
din masa produsului (Vinnikova, L.G. 2006).

de ovina cu adaos de srot din seminte de nuci, dovleac, in si struguri, conservate prin frig, si estimarea
gradului de modificare a caracteristicilor calitative si a termenului de pastrare in stare refrigerata.

MATERIAL SI METODA

Cercetarile au fost efectuate in Laboratorul de Biotehnologii Alimentare al Institutului Stiintifico-
Practic de Horticultura si Tehnologii Alimentare.

in cercetari au fost utilizate: carne de ovina (carlan), reactive si medii nutritive pentru analize fizico-
chimice si microbiologice, malaxorul KitchenAit SKSM150, masina de tocat, frigidere. Ca adaos
alimentar s-au folosit sroturi din seminte de nuci, dovleac, in si struguri, procurate de la firma SRL
,,R0zavena. Doctor Oil”.

Carnea de carlan, din care s-a pregatit tocatura cu adaos de sroturi, a fost procurati de la 1.S.
,»Statiunea Tehnologica Experimentala Maximovca”. Din tocatura obtinuta au fost modelate semi-
fabricate de tip mici, care au fost supuse pastrarii la temperatura 0...+4°C, timp de 5 zile.

Pe parcursul pastrarii a fost studiata modificarea indicilor organoleptici, fizico-chimici si microbilogici.
Indicii organoleptici au fost examinati conform GOST 9959-91, GOST 4288-76, iar indicii fizico-chimici
dupa cum urmeaza: fractia masica de umiditate — conform SM SR ISO 1442:2014; fractia masica de sare
—conform GOST 4288-76, fractia masica de grasime —dupa N.K. Zuravskaa, L.T. Alehina, L. Otrasenkova
(1985), capacitatea de legare a apei — conform CLA (Antipova, L.V., Glotova, I.A., Rogov, I.A. 2001).

Indicii microbiologici au fost examinati astfel: NGMAFA - conform SM EN 1SO 4833-1:2014; bacteriile
coliforme — conform SM ISO 4831:2010; microorganismele patogene, inclusiv Salmonella— conform SM
EN ISO 6579:2015; drojdiile —conform SM ISO 21527-2:2011; micetele — conform GOST 10444.12-88.

Dezvoltarea inovationala a nutritiologiei si biomedicinii in sec. XXl a largit semnificativ orizonturile
cunoasterii stiintifice despre substantele biologic active, esentiale pentru organismul uman. Astazi exista
peste 600 de astfel de compusi chimici si acestia se refera la mai mult de 250 de tipuri de substante
(Aleskov, A.V., Razuvaeva, A.V. 2016).

Insa nu toate aceste substante sunt prezente in ratia alimentara a omului contemporan. Acest fapt
se explica prin ritmul de viatd mult mai activ, prin lipsa timpului pentru o alimentie completa, prin
incapacitatea omului de a-si structura ratia alimentara proprie, prin lipsa cunostintelor despre
componentele alimentare de baza, dar si prin sortimentul limitat de produse alimentare in magazine
(Aleskov, A.V., Razuvaeva, A.V. 2016).

In acest context, o importanta deosebita capata elaborarea si fabricarea produselor alimentare
imbogatite, obtinute prin adaugarea unor ingrediente functionale la produsele alimentare traditionale in
cantitati care asigura sau compenseaza deficitul de substante nutritive sau care mentin microflora
intestinala din organismul uman (Aleskov, A.V., Razuvaeva, A.V. 2016).

in lucrare a fost propusa imbogatirea semifabricatelor din tocatura de carne de ovina (mici), un produs
national, solicitat pe larg de catre consumatori — cu adaos de srot din seminte de nuci, dovleac, in si struguri.

Sroturile sunt subprodusele cele mai importante ale industriei uleiurilor vegetale. Ele se obtin la
intreprinderile de fabricare a uleiurilor vegetale si pot fi utilizate ca furaj sau ca adaosuri la fabricarea
mai multor produse, cum ar fi bomboanele, biscuitii, diferite sortimente de paine. Valoarea nutritiva a
srotului este reprezentata de continutul ridicat de proteine (35-50%), substante minerale (6-7%), grasime
vegetala (5-40%), resturi de glucide, ceea ce conditioneaza utilizarea lui la fabricarea produselor
alimentare si ca produs furajer pentru hrana animalelor (Singer, M., Puzdrea, D. 1963).

Semifabricatele utilizate in cercetarile noastre au fost produse conform unei retete ce contine
urmatoarele ingrediente: carne de ovina (carlan), sare de uz alimentar, piper negru, usturoi proaspat,
bicarbonat de sodiu, apa potabila si 10% srot din seminte de nuci, dovleac, in si struguri.

in baza retetelor elaborate au fost preparate 5 variante de mostre de astfel de semifabricate. Cantitatea
de srot adaugata a fost determinata in cercetarile noastre precedente (Grumeza, I. et al. 2016).

Carnea de carlan (materia prima) a fost supusa transarii, dezosarii si alegerii, apoi a fost trecuta
prin masina de tocat cu diametrul orificiilor de 3-3,5 mm si introdusa in cuva malaxorului pentru
prepararea compozitiei in conformitate cu reteta.
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Caserole din Materia prima, carne de ovina
polistiren (carlan)

v v

Spalare in apa Trangare, dezosare, alegere, tE12 °C
curgatoare

¢ Maruntire la masina de tocat,
Tratare cu raze UV, l @=§-3,5 mm
=5min v
Prepararea compozitiei Preparare compozitie + srot de nuci
(Proba martor) 10% la malaxor, t£12 °C

¥
Modelare mici, t£12 °C

A 4

L 7
Dozare in caserole, t£12 °C
. 4
Ermeti;are caserole

¥
Refrigerare, pastrare la t=0...+4 °C
Durata pastrarii 5 zile

\ 4

Figura 1. Schema-bloc tehnologica de fabricare a semifabricatelor din tocatura de carne de
oving cu adaos de srot (10%)

Semifabricatele preparate au fost dozate in caserole din polistiren (PS) si impachetate cu folie
stretch din polietilena (PE) pentru produse alimentare, in atmosfera obisnuita. Mostrele preparate au
fost supuse pastrarii in frigidere la temperatura 0...+4°C, W_ =75...78 %, timp de 5 zile.

REZULTATE SI DISCUTII

Modificarea caracteristicilor fizico-chimice in micii din carne de ovina (carlan) cu adaos de sroturi
din seminte de nuci, dovleac, in si struguri pe durata pastrarii la temperatura 0...+4°C este prezentata
in tabelele 1 si 2.

Tabelul 1. Modificarea fractiei masice de umiditate si sare in mici din carne de ovina cu

adaos de 10% de srot

Fractia masica de umiditate, % Fractia masica de sare, %
0 ore 24 0re | 48o0re | 72o0re| Oore | 24 ore | 48 ore | 72 ore

67,7419 | 61,2300 | 59,0000 | 58,6329 - - - -

Nr|  Denumirea probei

Materia prima-carne de
ovina (carlan)
1 | Micidin carne de ovind | 6q 4300 | 64 0944 | 57,9661 | 57,6537 1,0762 1,0911 | 1,1765 | 1,1600
— proba martor
Mici din carne de ovina
2 | cu adaos de 10% de srot | 69,0096 | 62,2391 | 60,6667 | 59,1732 1,1278 1,1941 | 1,276 | 1,2634
din seminte de nuci
Mici din carne de ovina
3 | cu adaos de 10% de srot | 67,1123 | 60,2397 | 60,1378 | 59,9517 1,2634 1,2180 | 1,1395 | 1,1941
din seminte de dovleac
Mici din carne de ovina
4 | cu adaos de 10% de srot | 66,9841 | 58,0737 | 58,0468 | 57,2369 0,9123 1,0637 | 1,1417 | 1,1417
din seminte de in
Mici din carne de ovina
5 | cu adaos de 10% de srot | 67,6871 | 60,2341 | 59,8173 | 58,9761 1,1104 0,9860 | 0,9573 | 1,0038
din seminte de struguri

0
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Analiza datelor experimentale din tabelul 1 permite sa constatam ca adaosul de sroturi din seminte
de dovleac, in si struguri in compozitia micilor provoaca micsorarea fractiei masice de umiditate cu
3%, 4% si, respectiv, cu 2%. Adaugarea srotului de nuci nu modifica valoarea umiditatii in produsul
experimental. Pastrarea semifabricatelor in stare refrigerata la 0...+4°C timp de 72 ore are drept
consecinta scaderea valorii umiditatii in produs in limitele a 11-14% in raport cu valoarea initiala.

Pe parcursul pastrarii in stare refrigerata timp de 72 ore fractia masica de sare in mostrele examinate
se modifica neesential si ramane practic la acelasi nivel.

Adaosul de sroturi din diferite seminte modifica capacitatea de legare a apei in tocatura din carne
de ovina in diferita masura. Astfel, adaosul de sroturi din seminte de nuci si struguri micsoreaza indicele
CLA cu 16-17%. Adaosul de srot din seminte de dovleac micsoreaza indicele CLA cu 4-5%, iar
adaosul de srot din seminte de in nu modifica, practic, valoarea acestui indice.

Tabelul 2. Modificarea fractiei masice de grasime si a CLA in micii din carne de
oving cu adaos de 10% de srot

Fractia masici de grasime, % | Capacitatea de legare a apei (CLA), %
0 ore 24 ore 72 ore 0 ore 24 0re | 48ore | 72ore

12,5234 | 10,7635 | 8,9586 | 64,2535 | 52,9875 | 49,5046 | 46,7212

Nr. Denumirea probei

Materia prima - carne de
ovina (carlan)
1 |Micidincame de ovind—| 1, 7655 | 11 8965 | 11,8065 | 64,1864 | 58,6490 | 54,8889 | 53,2357
proba martor
Mici din carne de ovina
2 | cuadaos de 10% de srot | 14,6821 | 14,3891 | 14,2315 | 53,0776 | 47,1169 | 45,1602 | 42,1564
din seminte de nuci
Mici din carne de ovina
3 | cuadaos de 10% de srot | 13,4933 | 13,1710 | 13,1645 | 61,9435 | 51,8972 | 50,9292 | 48,7206
din seminte de dovleac
Mici din carne de ovina
4 | cuadaos de 10% de srot | 13,8372 | 13,5615 | 13,4285 | 64,1763 | 55,0958 | 52,4199 | 52,1319
din seminte de in
Mici din carne de ovina
5 | cuadaos de 10% de srot | 10,8936 | 10,3945 | 9,6305 | 54,4049 | 52,6510 | 50,7771 | 47,1069
din seminte de struguri

Pastrarea mostrelor de mici in stare refrigerata in conditiile sus-numite timp de 72 ore are drept
consecinta scaderea valorii CLA in toate probele. Nivelul de micsorare a capacitatii de legare a apei
variaza de la 17%, pentru proba martor, la 21%, pentru probele cu adaos de srot din seminte de nuci si
dovleac, cu 19% pentru probele cu adaos de srot din seminte de in si 13% pentru mostrele cu adaos de
srot din seminte de struguri. Mentionam ca in tocatura din carne de ovina (proba 0) valoarea indicelui
in cauza a scazut cu 27 % dupa 72 ore de pastrare in stare refrigerata.

Evolutia modificarilor caracteristicilor microbiologice ale probelor experimentale pe parcursul pastrarii
la temperatura 0...+4°C este prezentata in tabelul 3.

Stabilitatea microbiologica in probele experimentale a fost studiata pe parcursul pastrarii in stare
refrigerata la temperatura 0...+4°C, timp de 5 zile. Analizele microbiologice au aratat lipsa bacteriilor
coliforme, a bacteriilor patogene, inclusiv a Salmonella si bacteriilor colstridii sulfitreducatoare.

S-a constatat ¢, in toate probele de mici cu adaos de srot, dupa pastrare timp de 72 ore NGMAFA
se inscrie in limitele adimisibile, si anume 5x108. La a 5-a zi de pastrare (96 de ore) probele manifestau
deja semne de alterare, erau lipicioase, cu miros neplacut, de aceea nu s-au luat in cercetare. In
probele initiale practic nu s-au depistat drojdii si micete, insa pastrarea in stare refrigerata la 0...+4°C
a condus la cresterea nesemnificativa de celule de drojdii si micete in limita 102-10°.

Din figura 2 putem observa ca adaosul de srot in cantitate de 10% micsoreaza pierderile de masa,
acestea constituind 9,8% pentru mostre cu adaos de srot din seminte de nuci, 16,3% pentru mostre cu
adaos de srot din seminte de dovleac si 15,9% pentru mostre cu adaos de srot din seminte de struguri.
Mostrele de mici din carne de ovina (proba martor) au manifestat pierderi de masa de circa 46,2%
dupa tratamentul termic.

Analiza senzoriala a mostrelor experimentale (tab. 4) dupa tratament termic (coacere) a aritat ca
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Tabelul 3. Modificarea caracteristicilor microbilogice in micii din carne de oving cu adaos
de 10% de srot

NGMAFA, UFC/ Drojdii, UFC/1 gr Micete, UFC/1 gr
N Denumirea 1gr, *10°
B probei 0|24 |48 |72 48 72 24 | 48 | 72
Oore | 24 ore 0 ore
ore | ore | ore | ore ore | ore ore | ore | ore
Mici din carne de nus-au | nus-au | 8* |13*1| .. | 2* | 6* | 9*
1 ovind — proba martor 10111115120 depistat | depistat | 10° | 0° 11071 403 | 107 | 10*
Mici din carne de
ovina cu adaos de nu s-au w103 | 10¥1| 9* |nus-au | 13* | 15*| 15*
2 10% de srot din 19122123120 depistat 8*10° | "ps" | 107 depistat | 10% | 10° | 10*
seminte de nuci
Mici din carne de
ovina cu adaos de nus-a | nus-a |10*1 | 13*1| _, .2 |10* |15* | 15*
3 10% de srot din 10111114113 depistat | depistat | 0° | 0° 2510° | 903 | 102 | 10¢
seminte de dovleac
Mici din carne
de ovina cu adaos de nu s-a w13 | 3F [10*1| nus-a | 7* | 8* |21*
4 10% de srot din 1511817120 depistat A10° 1 g3 | o depistat | 10% | 10° | 10*
seminte de in
Mici din carne de
ovina cu adaos de nu s-a w13 | 5% |14*1 | nus-a | 12* | 15* | 19*
Sl10%desrotdin | 8] 2012322 depistat | 110 | 10° | 0° | depistat| 10? | 102 | 10°
seminte de struguri
70 - 46,2% 9,8% 16,3% 15,9%
60 -
50 - ® Masa probei in
re crudd, g
40 -
30 A B Masa probei
dupd tratamentul
20 4 mic, g
10 -
0
T Tdemi | dedovleac  destruguri

Figura 2. Pierderi de masa la semifabricatele cu adaos de 10% srot dupa
24 ore de pastrare la 0...+4 °C

cele mai bune caracteristici organoleptice le au probele cu continut de 10% de srot din seminte de nuci,
cu nota medie 4,66.

In urma tratamentului termic, mostrele de mici cu adaos de 10% de srot din seminte de in si-a
pierdut forma si au devenit sfaramicioase, de aceea nu au fost supuse analizei senzoriale si nu au fost
determinate pierderile de masa la aceste mostre.

Forma hexagonala a profilului senzorial (fig. 3) a semifabricatelor din carne de ovina cu adaos de
10% de srot din seminte de nuci, dovleac si struguri demonstreaza armonizarea caracteristicilor
organoleptice ale mostrelor experimentale. Toate 3 probe au un aspect exterior atragator, sunt integre,
in sectiune au culoare cafenie, sunt suculente. Mirosul carnii de ovina a fost nivelat de srotul adaugat
si probele au gustul foarte placut, plin si consistenta elastica.
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Tabelul 4. Analiza senzoriala a semifabricatelor cu 10% adaos de srot

Denumirea Aspect C_:uloarea Aroma si Consis- | Sucu- | Nota
Ne - . si aspectul . Gustul -
probei exterior | : mirosul tenta | lenta | medie
in sectiune
1 Mici din carne de ovina 4,64 474 4.4 4,56 43 4 4,44

(proba martor)

Mici din carne de ovina cu
2 | adaos de 10% de srot din 4,66 4,76 4,72 4,76 4,82 4,26 | 4,66
seminte de nuci

Mici din carne de ovina cu
3 | adaos de 10% de srot din 4,56 4,52 4,7 4,5 4,32 4,2 | 4,47
seminte de dovleac

Mici din carne de ovina cu
4 | adaos de 10% de srot din 4,36 4,4 4,56 4,4 4,22 4,2 | 4,36
seminte de struguri

espme \ici din carne de ovind

Aspect exterior
5 (proba martor)

\ Culoarea si

Suculenta aspectul in

& Mici din carne de ovind cu
seciiune adaos de srot din seminte
de nuci 10%

el Mici din carne de ovina cu
adaos de srot din seminte

Aroma i mirosul de bostan 10%

Consistenta

! espe \ici din carne de ovina cu
Gustul adaos de srot din seminte
de struguri 10%

Figura 3. Profilul senzorial al semifabricatelor din carne de ovina cu adaos de 10% de srot
din seminge de nuci, dovleac si struguri (dupa sistemul de 5 puncte)

CONCLUZII

in calitate de adaos alimentar la obtinerea semifabricatelor din tocatura de carne de ovina sunt
propuse si cercetate 4 tipuri de srot din seminte: de nuci, dovleac, in si struguri, in cantitate de 10%.

Pe parcursul pastrarii in stare refrigerata la 0...+4°C si W=75-78% a mostrelor experimentale timp
de 72 ore s-a constatat: scaderea umiditatii si a indicelui CLA; mentinerea, practic la nivelul initial, a
continutului de sare si grasime.

Mostrele experimentale de mici cu adaos de 10% de srot din seminte de nuci, dovleac, in si struguri
au stabilitate microbiologica pe parcursul a 72 ore de pastrare in stare refrigerata la 0...+4°C. Indicele
NGMAFA constituie, dupa 72 ore, 1,0-2,3*10° UFC/1gr. Bacterii coliforme, patogene, inclusiv Sal-
monella si Colstridii sulfitreducatoare nu s-au depistat.

Tratarea culinara, prin coacere, a micilor cu adaos de srot din seminte de nuci, dovleac, struguri
duce la pierderi de masa: 9,8%, 16,3% si, respectiv, 15,9%. Proba martor de mici din carne de ovini a
pierdut insa considerabil din masa — 46,2 %. Pe parcursul tratamentului termic proba cu adaos de srot
din seminte de in si-a pierdut forma, ceea ce nu a permis determinarea pierderilor de masa si analiza
senzoriala a ei.

La analiza senzoriala a probelor experimentale cu srot din seminte de nuci, dovleac si struguri,
acestea au manifestat caracteristici organoleptice bune, dar cel mai mult au fost apreciate probele cu
adaos de srot de nuci, care au obtinut nota medie 4,66.
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