
ÍÀÓ×ÍÛÉ ÆÓÐÍÀË

ÑÈÁÈÐÑÊÈÉ ÂÅÑÒÍÈÊ
ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÉ ÍÀÓÊÈ
Ó×ÐÅÄÈÒÅËÈ: ÑÈÁÈÐÑÊÈÉ ÔÅÄÅÐÀËÜÍÛÉ ÍÀÓ×ÍÛÉ ÖÅÍÒÐ ÀÃÐÎÁÈÎÒÅÕÍÎËÎÃÈÉ

ÐÎÑÑÈÉÑÊÎÉ ÀÊÀÄÅÌÈÈ ÍÀÓÊ
ÑÈÁÈÐÑÊÎÅ ÎÒÄÅËÅÍÈÅ ÐÎÑÑÈÉÑÊÎÉ ÀÊÀÄÅÌÈÈ ÍÀÓÊ

ÎÑÍÎÂÀÍ Â ßÍÂÀÐÅ 1971 ã.

Ðåäàêòîðû Ã.Í. ßãóïîâà, Î.Â. Ïàõîìîâà
Êîððåêòîð è îïåðàòîð ýëåêòðîííîé âåðñòêè Â.Å. Ñåëÿíèíà

Ïåðåâîä÷èê Ì.Å. Ðîãóëüêèíà
Ñâèäåòåëüñòâî î ðåãèñòðàöèè ñðåäñòâ ìàññîâîé èíôîðìàöèè ÏÈ ÔÑ77-64832 âûäàíî Ôåäåðàëüíîé ñëóæ-
áîé ïî íàäçîðó â ñôåðå ñâÿçè, èíôîðìàöèîííûõ òåõíîëîãèé è ìàññîâûõ êîììóíèêàöèé 2 ôåâðàëÿ 2016 ã.

Èçäàòåëü: Ñèáèðñêèé ôåäåðàëüíûé íàó÷íûé öåíòð àãðîáèîòåõíîëîãèé Ðîññèéñêîé àêàäåìèè íàóê
Àäðåñ ðåäàêöèè: 630501, ïãò Êðàñíîîáñê, Íîâîñèáèðñêèé ð-í, Íîâîñèáèðñêàÿ îáë.,

çäàíèå ÑÔÍÖÀ ÐÀÍ, ê. 456, à/ÿ 463. Òåë./ôàêñ (383)348-37-62
å-mail: vestnik.nsk@ngs.ru; http://www.sorashn.ru

Ñäàíî â íàáîð 11.11.16. Ïîäïèñàíî â ïå÷àòü 24.12.16. Ôîðìàò 70 1081 16´ / . Áóìàãà òèï. ¹ 1. Ïå÷àòü
îôñåòíàÿ. Óñë. ïå÷. ë. 11,2. Ó÷-èçä. ë. 12,3. Òèðàæ 300 ýêç. Öåíà ñâîáîäíàÿ. Çàêàç ¹ 981

Îòïå÷àòàíî â ÎÎÎ «Áèãñòàð Ìåäèà» 630048, Íîâîñèáèðñê, óë. Íåìèðîâè÷à-Äàí÷åíêî, 104
ãÔÃÁÓÍ «Ñèáèðñêèé ôåäåðàëüíûé íàó÷íûé öåíòð àãðîáèîòåõíîëîãèé Ðîññèéñêîé àêàäåìèè íàóê», 2016
ãÔÃÁÓ «Ñèáèðñêîå îòäåëåíèå Ðîññèéñêîé àêàäåìèè íàóê», 2016

Ãëàâíûé ðåäàêòîð  àêàäåìèê ÐÀÍ À.Ñ. ÄÎÍ×ÅÍÊÎ
Çàìåñòèòåëü ãëàâíîãî ðåäàêòîðà Î.Í. ÆÈÒÅËÅÂÀ

ÐÅÄÀÊÖÈÎÍÍÀß ÊÎËËÅÃÈß:
Â.Â. Àëüò ÷ëåí-êîððåñïîíäåíò ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
À.Í. Âëàñåíêî àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Â.Â. Âëàñîâ àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Ã.Ï. Ãàìçèêîâ àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
À.À. Ãàðêóøà êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê, Áàðíàóë, Ðîññèÿ
È.Ì. Ãîðîáåé äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, Íîâîñèáèðñê, Ðîññèÿ
À.Ñ. Äåíèñîâ äîêòîð òåõíè÷åñêèõ íàóê, Íîâîñèáèðñê, Ðîññèÿ
Í.À. Äîí÷åíêî äîêòîð âåòåðèíàðíûõ íàóê, Íîâîñèáèðñê, Ðîññèÿ
Í.Ì. Èâàíîâ äîêòîð òåõíè÷åñêèõ íàóê, Íîâîñèáèðñê, Ðîññèÿ
Â.Ê. Êàëè÷êèí äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, Íîâîñèáèðñê, Ðîññèÿ
Í.È. Êàøåâàðîâ àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Ê.ß. Ìîòîâèëîâ ÷ëåí-êîððåñïîíäåíò ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Å.È. Ïàíòåëååâà äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, Êðàñíîÿðñê, Ðîññèÿ
Ï.Ì. Ïåðøóêåâè÷ àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Í.È. Ïûæèêîâà äîêòîð ýêîíîìè÷åñêèõ íàóê, Êðàñíîÿðñê, Ðîññèÿ
Â.À. Ñîëîøåíêî àêàäåìèê ÐÀÍ, Íîâîñèáèðñê, Ðîññèÿ
Í.À. Ñóðèí àêàäåìèê ÐÀÍ, Êðàñíîÿðñê, Ðîññèÿ
È.Ô. Õðàìöîâ àêàäåìèê ÐÀÍ, Îìñê, Ðîññèÿ
èíîñòðàííûå ÷ëåíû ðåäêîëëåãèè
Â.Â. Àçàðåíêî äîêòîð òåõíè÷åñêèõ íàóê, ÷ëåí-êîððåñïîíäåíò Íàöèîíàëüíîé àêàäå-

ìèè íàóê Áåëàðóñè, àêàäåìèê-ñåêðåòàðü Îòäåëåíèÿ àãðàðíûõ íàóê
ÍÀÍ Áåëàðóñè, Ìèíñê, Áåëàðóñü

Á. Áÿìáàà äîêòîð âåòåðèíàðíûõ íàóê, àêàäåìèê Àêàäåìèè íàóê Ìîíãîëèè, ïðå-
çèäåíò Ìîíãîëüñêîé àêàäåìèè àãðàðíûõ íàóê, Óëàí-Áàòîð, Ìîíãîëèÿ

À.Ì. Íàìåòîâ äîêòîð âåòåðèíàðíûõ íàóê, ÷ëåí-êîððåñïîíäåíò Íàöèîíàëüíîé àêà-
äåìèè íàóê Ðåñïóáëèêè Êàçàõñòàí, ïðåäñåäàòåëü ïðàâëåíèÿ Íàöèî-
íàëüíîãî àãðàðíîãî íàó÷íî-îáðàçîâàòåëüíîãî öåíòðà Ðåñïóáëèêè Êà-
çàõñòàí, Àñòàíà, Êàçàõñòàí

Ò. Òðèôîíîâà ïðîôåññîð äîêòîð, ïðåäñåäàòåëü Ñåëüñêîõîçÿéñòâåííîé àêàäåìèè
Ðåñïóáëèêè Áîëãàðèÿ, Ñîôèÿ

¹ 6 (253)
íîÿáðü – äåêàáðü2016



ÑÎÄÅÐÆÀÍÈÅ

CONTENTS

ÇÅÌËÅÄÅËÈÅ È ÕÈÌÈÇÀÖÈß

AGRICULTURE AND CHEMICALIZATION

Ðàçèíà À.À., Äÿòëîâà Î.Ã. Ñèäåðàëüíûé ïàð – àãðîïðèåì äëÿ ñíèæåíèÿ ðàñ-
ïðîñòðàíåíèÿ êîðíåâîé ãíèëè.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 5

Razina A.A., Dyatlova O.G. Green-manured fallow is an agricultural technique for
reducing root rot propagation

ÐÀÑÒÅÍÈÅÂÎÄÑÒÂÎ È ÑÅËÅÊÖÈß

PLANT GROWING AND BREEDING

Þñîâà Î.À., Íèêîëàåâ Ï.Í. Ïðîäóêòèâíîñòü è êà÷åñòâî çåðíà ÿ÷ìåíÿ â óñëî-
âèÿõ þæíîé ëåñîñòåïè Çàïàäíîé Ñèáèðè .  .  .  .  .  .  .  .  .  .  .  .  .  . 13

Yusova O.A., Nikolayev P.N. Productivity and grain quality of barley under
conditions of the southern forest steppe in Western Siberia

Ëèõåíêî Í.Í., Ïàðêèíà Î.Â., ×è÷êàíü Å.À. Èíòðîäóêöèÿ êëåíà îñòðîëèñòíî-
ãî â óñëîâèÿõ ëåñîñòåïè Ïðèîáüÿ .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 23

Likhenko N.N., Parkina O.V., Chichkan E.A. Introduction of the Norway maple in
the forest-steppe areas near the Ob

Êîëïàêîâ Í.À., ×åðíûøåâà Í.Í., Òóëèíà À.Î. Îöåíêà êîëëåêöèîííûõ îáðàç-
öîâ ðåäèñà äëÿ ñåëåêöèè â Çàïàäíîé Ñèáèðè .  .  .  .  .  .  .  .  .  .  .  . 32

Kolpakov N.A., Chernysheva N.N., Tulina A.O. Evaluation of garden radish acces-
sions for purposes of breeding in Western Siberia

ÑÀÄÎÂÎÄÑÒÂÎ

HORTICULTURE

Ïåòðóê Â.À., Áîðîâèêîâà Ò.Â., Àïîëèíàðüåâà È.Ê. Èíòðîäóêöèÿ ñîðòîâ çåìëÿ-
íèêè êðóïíîïëîäíîé â óñëîâèÿõ ëåñîñòåïè Çàïàäíîé Ñèáèðè .  .  .  . 40

Petruk V.A., Borovikova T.V., Apolinaryeva I.K. Introduction of garden strawberry
cultivars in West Siberian forest steppe

ÆÈÂÎÒÍÎÂÎÄÑÒÂÎ

ANIMAL HUSBANDRY

Ãîí÷àðåíêî Ã.Ì., Ãðèøèíà Í.Á., Ïëàõèíà Î.Â., Áåêñåèòîâ Ò.Ê. Ïîëèìîð-
ôèçì ãåíà CSN3 ñèììåíòàëüñêîé ïîðîäû ñêîòà ðàçíûõ ýêîëîãî-ãåîãðà-
ôè÷åñêèõ çîí è ñâÿçü ãåíîòèïîâ ñ ïðîäóêòèâíîñòüþ .  .  .  .  .  .  .  .  . 47

Goncharenko G.M., Grishina N.B., Plakhina O.V., Bekseitov T.K. Polymorphism in
the gene CSN3 in Simmental cattle from different eco-geographical zones and
relationship between genotype and productivity

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016, ñ. 2–42

¹ 6
2016



Õàìèðóåâ Ò.Í., Âîëêîâ È.Â., Äàáàåâ Î.Ä. Óáîéíûå êà÷åñòâà ïîìåñíîãî ìî-
ëîäíÿêà îâåö ðàçíîãî ïðîèñõîæäåíèÿ .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 54

Khamiruev T.N., Volkov I.V., Dabaev O.D. Slaughtering qualities of hybrid young
stock of sheep of different genotypes

ÂÅÒÅÐÈÍÀÐÈß

VETERINARY SCIENCE

Ãóñòîêàøèí Ê.À., Ãóñëàâñêèé È.È., Áàðûøíèêîâ Ï.È., Ðåçíè÷åíêî Ç.Ì., Ôå-
äîðîâà Ã.À., Íîâèêîâ Í.À. Îöåíêà íîçîëîãè÷åñêîãî ïðîôèëÿ èíôåêöè-
îííûõ áîëåçíåé ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ Àëòàéñêîãî êðàÿ . 60

Gustokashin K.A., Guslavskiy I.I., Baryshnikov P.I., Reznichenko Z.M., Fedoro-
va G.A., Novikov N.A. Evaluating nosological profile of infectious diseases of
farm animals in Altai Territory

ÌÅÕÀÍÈÇÀÖÈß È ÝËÅÊÒÐÈÔÈÊÀÖÈß ÑÅËÜÑÊÎÃÎ ÕÎÇßÉÑÒÂÀ

MECHANIZATION AND ELECTRIFICATION OF AGRICULTURE

Íåìöåâ À.Å., Êîðîòêèõ Â.Â., Äåëÿãèí Â.Í. Îáåñïå÷åíèå ðàáîòîñïîñîáíîñòè
òåõíèêè â ÀÏÊ íà îñíîâå ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ 67

Nemtsev A.E., Korotkikh V.V., Delyagin V.N. Supporting the efficiency of farm
machinery using model clusters of maintenance service

ÀÂÒÎÌÀÒÈÇÀÖÈß, ÌÎÄÅËÈÐÎÂÀÍÈÅ
È ÈÍÔÎÐÌÀÖÈÎÍÍÎÅ ÎÁÅÑÏÅ×ÅÍÈÅ

AUTOMATION, MODELING AND DATAWARE

Àëåéíèêîâ À.Ô., Ìèíååâ Â.Â., Çîëîòàð¸â Â.À., ¨ëêèí Î.Â. Êîìïëåêñ ñðåäñòâ
êîíòðîëÿ äëÿ ñåëåêöèè, ñîðòîèçó÷åíèÿ è ïðîìûøëåííîãî ïðîèçâîäñò-
âà îáëåïèõè .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 75

Aleynikov A.F., Mineyev V.V., Zolotarev V.A., Elkin O.V. A complex of controls for
breeding, varietal study and commercial production of sea buckthorn

Ãóðîâà Ò.À., Ëóãîâñêàÿ Î.Ñ., Ñâåæèíöåâà Å.À. Èñïîëüçîâàíèå âèðòóàëüíîãî
ïðèáîðà «ËÈÑÒÎÌÅÐ» äëÿ îïðåäåëåíèÿ ïëîùàäè ïîðàæåíèÿ ëèñòüåâ 82

Gurova T.A., Lugovskaya O.S., Svezhintseva E.A. Use of the virtual tool
LISTOMER for measuring lesion areas on leaves

×àíûøåâ Ä.È., Àëåéíèêîâ À.Ô., Ãðåáåííèêîâà È.Ã., ×åøêîâà À.Ô., Ñò¸ïî÷-
êèí Ï.È. Êëàñòåðèçàöèÿ êîëëåêöèîííûõ îáðàçöîâ òðèòèêàëå äëÿ èñ-
ïîëüçîâàíèÿ â ñåëåêöèè .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 90

Chanyshev D.I., Aleynikov A.F., Grebennikova I.G., Cheshkova A.F., Stepoch-
kin P.I. Clustering of triticale collection samples to be used in breeding

ÏÅÐÅÐÀÁÎÒÊÀ ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÉ ÏÐÎÄÓÊÖÈÈ

AGRIPRODUCTS PROCESSING

Ëóíèöûí Â.Ã., Áåëîçåðñêèõ È.Ñ., Ìàðêîâà Í.À. Áèîõèìè÷åñêèé ñîñòàâ è áèî-
ëîãè÷åñêàÿ àêòèâíîñòü øêóðû ìàðàëà è ïðîäóêòîâ åå ïåðåðàáîòêè .  . 96

Lunitsyn V.G., Belozerskikh I.S., Markova N.A. Biochemical composition and
biological activity of maral skin and products of its processing

×åêðûãà Ã.Ï., Ïëàõîâà À.À. Ïûëüöåâîé àíàëèç ìåäîâ þãà Çàïàäíîé Ñèáèðè 104
Chekryga G.P., Plakhova A.A. Pollen analysis of honeys from the south of Western

Siberia

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016,

ÑÎÄÅÐÆÀÍÈÅ

3



ÍÀÓ×ÍÛÅ ÑÂßÇÈ

SCIENTIFIC RELATIONS

Stoimenov G., Petrova V., Kirkova Y. An influence of microclimatic factors and
irrigation regime on productivity of a Bulgarian wheat variety Sadovo 1 .  . 111

Ñòîèìåíîâ Ã., Ïåòðîâà Â., Êèðêîâà Þ. Âëèÿíèå ôàêòîðîâ ìèêðîêëèìàòà è ðå-
æèìà îðîøåíèÿ íà ïðîäóêòèâíîñòü áîëãàðñêîãî ñîðòà ïøåíèöû Ñàäîâî 1

ÍÀØÈ ÞÁÈËßÐÛ

OUR HEROES OF THE DAY

Ê þáèëåþ àêàäåìèêà Â.À. Ñîëîøåíêî.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 121
On the occasion of the jubilee of Academician V.A. Soloshenko

Ïåðå÷åíü ñòàòåé,  îïóáëèêîâàííûõ â æóðíàëå â 2016 ã. .  .  .  .  .  .  .  .  .  . 124
List of articles published in the journal in 2016

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016,

ÑÎÄÅÐÆÀÍÈÅ

4



ÓÄÊ 633.31/37(571.53)

À.À. ÐÀÇÈÍÀ, êàíäèäàò áèîëîãè÷åñêèõ íàóê, ñòàðøèé íàó÷íûé ñîòðóäíèê,
Î.Ã. ÄßÒËÎÂÀ, ñòàðøèé íàó÷íûé ñîòðóäíèê

Èðêóòñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ñåëüñêîãî õîçÿéñòâà

664511, Ðîññèÿ, Èðêóòñêàÿ îáëàñòü, Èðêóòñêèé ðàéîí, ñ. Ïèâîâàðèõà, óë. Äà÷íàÿ, 14

e-mail: gnu_iniish_nauka@mail.ru

ÑÈÄÅÐÀËÜÍÛÉ ÏÀÐ – ÀÃÐÎÏÐÈÅÌ ÄËß ÑÍÈÆÅÍÈß
ÐÀÑÏÐÎÑÒÐÀÍÅÍÈß ÊÎÐÍÅÂÎÉ ÃÍÈËÈ

Èçó÷åíî âëèÿíèå ñèäåðàëüíûõ êóëüòóð (ãîðîõîîâñÿíàÿ ñìåñü, ðàïñ, êëåâåð) è ñïîñîáîâ
èõ çàäåëêè â ïî÷âó íà ðàñïðîñòðàíåííîñòü îáûêíîâåííîé êîðíåâîé ãíèëè ÿðîâîé ïøåíèöû.
Âûÿâëåíû âîçáóäèòåëè êîðíåâîé ãíèëè â ïåðèîä âåãåòàöèè íà ðàñòåíèÿõ è â ðèçîñôåðå êóëü-
òóðû. Èññëåäîâàíèÿ ïðîâåäåíû â Èðêóòñêîé îáëàñòè â 2012–2015 ãã. Â îïûòå ïðèìåíåíû
òðåõïîëüíûé çåðíîïàðîâîé ñåâîîáîðîò ñ âàðèàíòàìè ÷èñòîãî (êîíòðîëü) è ñèäåðàëüíîãî
ïàðà, à òàêæå äâà ñïîñîáà çàäåëêè ñèäåðàòîâ – ïëóãîì íà ãëóáèíó 20–22 ñì è äèñêàòîðîì íà
10–12 ñì. Ôèòîïàòîëîãè÷åñêàÿ ýêñïåðòèçà ñåìÿí ïåðåä ïîñåâîì âûÿâèëà èõ âûñîêóþ çàðà-
æåííîñòü. Àíàëèç ôèòîïàòîãåííîãî ìèêîêîìïëåêñà ïîêàçàë, ÷òî â ðèçîñôåðå, íà ïðèêîðíå-
âîé ÷àñòè, ñòåáëÿõ è êîðíÿõ ÿðîâîé ïøåíèöû îò âñõîäîâ äî ñîçðåâàíèÿ äîìèíèðîâàëè ãðèáû
ðîäà Fusarium. Ëó÷øèì ôèòîìåëèîðàíòîì ïðîòèâ êîðíåâîé ãíèëè îêàçàëñÿ ðàïñ ïðè åãî çà-
äåëêå äèñêàòîðîì íà ãëóáèíó 10–12 ñì. Â ñðåäíåì çà 4 ãîäà ïðè îáîèõ ñïîñîáàõ çàäåëêè â ïî÷-
âó îí îáåñïå÷èë ñàìóþ íèçêóþ ðàñïðîñòðàíåííîñòü êîðíåâîé ãíèëè ïøåíèöû. Ïðèáàâêà
óðîæàéíîñòè ÿðîâîé ïøåíèöû ïðè ýòîì â ñðåäíåì çà 4 ãîäà ñîñòàâèëà 0,18 ò/ãà. Ïî ïðèáàâêå
óðîæàéíîñòè ïøåíèöû (0,43 ò/ãà) ëó÷øèì îêàçàëñÿ âàðèàíò ñ êëåâåðîì â êà÷åñòâå ñèäåðàòà è
ïî çàïàøêå åãî çåëåíîé ìàññû ïëóãîì, è ïî çàäåëêå äèñêàòîðîì. Çàäåëêà ñèäåðàòîâ äèñêàòî-
ðîì íà ãëóáèíó 10–12 ñì ñïîñîáñòâîâàëà ñíèæåíèþ ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ÿðî-
âîé ïøåíèöû ïî ñðàâíåíèþ ñ çàäåëêîé ñèäåðàòîâ çàïàøêîé ïëóãîì íà 20–22 ñì â ôàçó
âñõîäîâ ïøåíèöû ïî ãîðîõîîâñÿíîé ñìåñè, ðàïñó, êëåâåðó íà 7,5; 8,4 è 9,7 % ñîîòâåòñòâåííî
è ïîâûøåíèþ óðîæàéíîñòè íà 0,07–0,43 ò/ãà.

Êëþ÷åâûå ñëîâà: ÿðîâàÿ ïøåíèöà, êîðíåâàÿ ãíèëü, ãîðîõîîâñÿíàÿ ñìåñü, ðàïñ, êëåâåð,
çàïàøêà ïëóãîì, çàäåëêà äèñêàòîðîì.

Â ïîñëåäíèå ãîäû â ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèÿõ Èðêóòñêîé
îáëàñòè îòìå÷åíî óâåëè÷åíèå îáúåìîâ îáðàáîòêè ïî÷âû ïî ìèíèìàëüíûì
òåõíîëîãèÿì, íàñûùåíèå ñåâîîáîðîòîâ çåðíîâûìè êóëüòóðàìè, óìåíüøå-
íèå äîëè ïàðîâ. Ýòî îòðèöàòåëüíî ïîâëèÿëî íà ôèòîñàíèòàðíóþ îáñòàíîâêó
è ñïîñîáñòâîâàëî ðàñïðîñòðàíåíèþ íà ÿðîâîé ïøåíèöå îáûêíîâåííîé êîð-
íåâîé ãíèëè (Bipolaris sorokiniana Shoem. ñèí.: Drechslera sorokiniana Subram.
et Jain; Helminthosporium sativum Pam.), ñîâåðøåííîé ñòàäèè òåìíî-áóðîé
ïÿòíèñòîñòè (Cochliobolus sativus (Ito et Kuribay) Drec.), ãðèáîâ ðîäà Fusarium.

Ââåäåíèå â ñåâîîáîðîò êëåâåðà, âèêîîâñÿíîé ñìåñè ïîçâîëÿåò çíà÷è-
òåëüíî óìåíüøèòü ðàñïðîñòðàíåííîñòü è ðàçâèòèå êîðíåâîé ãíèëè â ïîñå-
âàõ çåðíîâûõ êóëüòóð, ñîçäàåò ïðåäïîñûëêè äëÿ ôèòîñàíèòàðíîãî îçäîðîâ-
ëåíèÿ àãðîýêîñèñòåì [1]. Çàïàøêà ôèòîìàññû ãîðîõà ñ ïîæíèâíîé ñèäåðà-
öèåé ñîêðàùàåò ðàçâèòèå áîëåçíè â 1,8–2,6 ðàçà [2], ñèäåðàöèÿ ñ êëåâåðîì –
â 1,5–4,3 ðàçà [3]. Ïî äàííûì ðÿäà èññëåäîâàòåëåé, ëó÷øèå ïðåäøåñòâåí-
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íèêè äëÿ ñíèæåíèÿ ïàòîãåííîãî íà÷àëà êîðíåâûõ ãíèëåé ïøåíèöû â ïî÷-
âå – ïàð, áîáîâî-çëàêîâûå ñìåñè, êëåâåð, êàðòîôåëü, ãîðîõ, îâåñ, êóêóðóçà,
îçèìàÿ ðîæü [4–7].

Öåëü èññëåäîâàíèÿ – èçó÷èòü â òðåõïîëüíîì çåðíîïàðîâîì ñåâîîáîðî-
òå âëèÿíèå ñèäåðàëüíûõ êóëüòóð è ñïîñîáîâ èõ çàäåëêè â ïî÷âó íà ðàñïðî-
ñòðàíåííîñòü îáûêíîâåííîé êîðíåâîé ãíèëè ÿðîâîé ïøåíèöû; âûÿâèòü
âîçáóäèòåëåé êîðíåâîé ãíèëè â ïåðèîä âåãåòàöèè íà ðàñòåíèÿõ è â ðèçî-
ñôåðå êóëüòóðû â óñëîâèÿõ Èðêóòñêîé îáëàñòè.

ÓÑËÎÂÈß È ÌÅÒÎÄÈÊÀ ÏÐÎÂÅÄÅÍÈß ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâåäåíû â 2012–2015 ãã. íà îïûòíîì ïîëå Èðêóòñêîãî
íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà, ðàñïîëîæåííîãî â Èðêóòñêîé îá-
ëàñòè, â òðåõïîëüíîì çåðíîïàðîâîì ñåâîîáîðîòå. Ïî÷âà îïûòíîãî ó÷àñòêà
ñåðàÿ ëåñíàÿ, ïî ãðàíóëîìåòðè÷åñêîìó ñîñòàâó òÿæåëîñóãëèíèñòàÿ.

Âåãåòàöèîííûå ïåðèîäû 2012–2015 ãã. áûëè áëàãîïðèÿòíûìè ïî òåï-
ëîîáåñïå÷åííîñòè â îòëè÷èå îò âëàãîîáåñïå÷åííîñòè: íåäîáîð îñàäêîâ ïî
ãîäàì ñîñòàâèë 24, 55, 32, 43 % ñîîòâåòñòâåííî. Ñòàáèëüíî çàñóøëèâûìè â
ýòè ãîäû áûëè àâãóñò è ñåíòÿáðü. Çàñóõè îòìå÷åíû è â äðóãèå ìåñÿöû: â
2013 ã. â èþëå, 2015 ã. â ìàå–èþëå. Â âåãåòàöèîííîì ïåðèîäå 2015 ã. îùó-
ùàëèñü ïîñëåäñòâèÿ ëåòíå-îñåííèõ çàñóõ â ïðåäøåñòâóþùèå 3 ãîäà, òàê
êàê ïîñòåïåííî óìåíüøàëèñü çàïàñû ïðîäóêòèâíîé âëàãè â ìåòðîâîì ñëîå
ïî÷âû è ê âåñíå 2015 ã. îíè ïðàêòè÷åñêè îòñóòñòâîâàëè.

Ñõåìà ñåâîîáîðîòîâ – êîíòðîëüíûé ñåâîîáîðîò: ÷èñòûé ïàð – ïøåíè-
öà – îâåñ; ýêñïåðèìåíòàëüíûé: ñèäåðàëüíûé ïàð – ïøåíèöà – îâåñ. Ñèäå-
ðàëüíûé ïàð âêëþ÷àë ñëåäóþùèå âàðèàíòû: ãîðîõîîâñÿíóþ ñìåñü, ðàïñ,
êëåâåð.

Â ýêñïåðèìåíòå èñïîëüçîâàëè äâà ñïîñîáà çàäåëêè ñèäåðàòîâ â ïî÷âó: çà-
ïàøêó çåëåíîé ìàññû íà ãëóáèíó 20–22 ñì ïëóãîì è çàäåëêó çåëåíîé ìàññû
äèñêàòîðîì «Ðóáèí» íà ãëóáèíó 8–10 ñì. Îáà âàðèàíòà ïðåäóñìàòðèâàëè ïðåä-
âàðèòåëüíîå èçìåëü÷åíèå ìàññû ñèäåðàòîâ êîñèëêîé-èçìåëü÷èòåëåì ÊÈÐ-1,5.

Èññëåäîâàíèÿ ðàññ÷èòàíû íà äâå ðîòàöèè çåðíîïàðîâîãî ñåâîîáîðîòà
â òðåõêðàòíîé ïîâòîðíîñòè âî âðåìåíè è ïðîñòðàíñòâå. Çàêëàäêà îïûòà
åæåãîäíàÿ. Ïëîùàäü äåëÿíîê 52,5 ì2, ó÷åòíàÿ ïëîùàäü – 50 ì2. Àãðîòåõíè-
êà âîçäåëûâàíèÿ ïîëåâûõ êóëüòóð îáùåïðèíÿòàÿ äëÿ ëåñîñòåïíîé çîíû ñ
îòâàëüíîé îáðàáîòêîé ïî÷âû. Â îïûòå èñïîëüçîâàëè ñîðò ïøåíèöû Áóðÿò-
ñêàÿ îñòèñòàÿ. Ó÷åòû ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ïðîâåäåíû ïî
ìåòîäèêå ÂÈÇÐ [8]. Ïåðåä ïîñåâîì ïðîâåäåíà ôèòîïàòîëîãè÷åñêàÿ ýêñïåð-
òèçà ñåìÿí ïøåíèöû íà âûÿâëåíèå çàðàæåííîñòè áîëåçíÿìè ìåòîäîì âû-
ðàùèâàíèÿ âî âëàæíîé êàìåðå [9]. Îòáîð ñíîïîâûõ îáðàçöîâ è èõ àíàëèç
îñóùåñòâëÿëè ïî ìåòîäèêå ãîñóäàðñòâåííîãî ñîðòîèñïûòàíèÿ ñåëüñêîõî-
çÿéñòâåííûõ êóëüòóð [10]. Ó÷åò óðîæàÿ îïðåäåëåí ïîäåëÿíî÷íî ïðÿìûì
êîìáàéíèðîâàíèåì êîìáàéíîì «Ñàìïî-500».

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ óðîæàéíîñòè çåðíà, ïðèâåäåííîãî ê
14%-é âëàæíîñòè è 100%-é ÷èñòîòå, ïðîâåäåíà ìåòîäîì äèñïåðñèîííîãî
àíàëèçà ñ èñïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ïðîãðàìì Snedecor [11].

Â 2014, 2015 ãã. èññëåäîâàíû ïî÷âåííûå è ðàñòèòåëüíûå îáðàçöû íà
âûÿâëåíèå ôèòîïàòîãåííîãî ìèêîêîìïëåêñà. Äëÿ âûäåëåíèÿ ãðèáîâ èç
ïî÷âû ïðèìåíÿëè ìåòîä ðàçâåäåíèÿ Âàêñìàíà ñ ïîñëåäóþùèì ïîñåâîì â
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ïèòàòåëüíóþ ñðåäó ×àïåêà [12]. ×àñòîòó âñòðå÷àåìîñòè ðàññ÷èòûâàëè ïî
ïðîöåíòíîìó ñîîòíîøåíèþ îò îáùåãî ÷èñëà ïðîàíàëèçèðîâàííûõ êîëî-
íèé. Âûäåëåíèå ãðèáîâ èç ïîðàæåííûõ ó÷àñòêîâ ðàñòåíèé ïðîâîäèëè ïî
ìåòîäèêå Êèðàé [13]. ×àñòîòó âñòðå÷àåìîñòè îïðåäåëÿëè îò îáùåãî ÷èñëà
âûÿâëåííûõ ôèòîïàòîãåííûõ âèäîâ â ïîðàæåííûõ îðãàíàõ ðàñòåíèé.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ôèòîïàòîëîãè÷åñêàÿ ýêñïåðòèçà ñåìÿí, èñïîëüçîâàííûõ â îïûòå, ïî-
êàçàëà, ÷òî îíè áûëè èíôèöèðîâàíû êîìïëåêñîì ïàòîãåíîâ: â áîëüøåé
ñòåïåíè ãðèáàìè Alternaria sp., â ìåíüøåé – Bipolaris sp., Fusarium sp.,
Penicillium sp., Mucor sp. Â ñðåäíåì çà 4 ãîäà îáùåå ïîðàæåíèå çåðíîâîê ãðè-
áàìè, èç êîòîðûõ ñôîðìèðîâàëèñü ïðîðîñòêè ïøåíèöû, ñîñòàâèëî 84,2 %
(òàáë. 1).

Íàøè ðåçóëüòàòû ìèêîëîãè÷åñêîãî àíàëèçà ñåìÿí ñîîòâåòñòâîâàëè
äàííûì àâòîðîâ â ðàçíûõ ðåãèîíàõ Ðîññèè î ïðåîáëàäàþùåì çàðàæåíèè
ñåìÿí ãðèáàìè ðîäà Alternaria [14–17]. Ó÷èòûâàÿ ìíåíèå äðóãèõ èññëåäîâà-
òåëåé [14, 17], ìû ïðåäïîëàãàåì, ÷òî ýòî ñâÿçàíî ñ çàñóøëèâûìè óñëîâèÿìè
âî âðåìÿ ôîðìèðîâàíèÿ ñåìÿí.

Ïðîâåäåííûé â 2014, 2015 ãã. â ôàçå âñõîäîâ ÿðîâîé ïøåíèöû àíàëèç
ôèòîïàòîãåííûõ ìèêðîìèöåòîâ, îáèòàþùèõ â ðèçîñôåðå êóëüòóðû è çàñå-
ëÿþùèõ ïðèêîðíåâóþ ÷àñòü ñòåáëÿ è êîðíè, ïîêàçàë äîìèíèðîâàíèå â ïà-
òîãåííîì êîìïëåêñå ãðèáîâ ðîäà Fusarium (òàáë. 2). Îíè âñòðå÷àëèñü â îáà
ãîäà èññëåäîâàíèé âî âñåõ âàðèàíòàõ îïûòà îò 30 äî 50 %. Ëèøü â äâóõ âàðè-
àíòàõ (ïðè çàïàøêå ðàïñà è îáðàáîòêå ÷èñòîãî ïàðà ïëóãîì) ýòîò ïîêàçàòåëü
áûë ìåíüøå â 1,9 è 2,9 ðàçà ñîîòâåòñòâåííî ïî ñðàâíåíèþ ñ àíàëîãè÷íûìè
âàðèàíòàìè ïðè äèñêàòîðíîé îáðàáîòêå. Íà ïðèêîðíåâîé ÷àñòè ñòåáëÿ òàê-
æå ïðè îáîèõ ñïîñîáàõ îáðàáîòêè ïî÷âû ïîñëå ïðåäøåñòâåííèêîâ äàííûé
âîçáóäèòåëü áûë ðàñïðîñòðàíåí íà 100 %, íà êîðíÿõ – íà 75–100 %.

Bipolaris sp. è Alternaria sp. â ðèçîñôåðå âñõîäîâ ïøåíèöû íå îáíàðóæåíû,
îäíàêî îòìå÷åíû íà ïðèêîðíåâîé ÷àñòè ñòåáëÿ: Bipolaris sp. âî âñåõ âàðèàíòàõ
îïûòà è Alternaria sp. ëèøü â ÷åòûðåõ (ïðåèìóùåñòâåííî ïî äèñêîâàíèþ
ïðåäøåñòâåííèêà), íà êîðíÿõ – â ñåìè è ïÿòè ñîîòâåòñòâåííî (ñì. òàáë. 2).

Â ôàçå ñîçðåâàíèÿ ñîîòíîøåíèå ãðèáîâ ôèòîïàòîãåííîãî ìèêðîêîì-
ïëåêñà èçìåíèëîñü. Òàê, â ðèçîñôåðå ïøåíèöû â íåêîòîðûõ âàðèàíòàõ
îïûòà íàðÿäó ñ Fusarium sp. îáíàðóæåíû Bipolaris sp. è Alternaria sp. Ãðèáû
Bipolaris sp. îòìå÷åíû â òðåõ âàðèàíòàõ ñ íåâûñîêîé âñòðå÷àåìîñòüþ
(4,2–8,4 %) è Alternaria sp. â ïÿòè (4,2–28 %). Ïî ñðàâíåíèþ ñ ôàçîé âñõî-
äîâ â ôàçå ïîëíîé ñïåëîñòè ïøåíèöû íà ïðèêîðíåâîé ÷àñòè ñòåáëÿ è êîð-
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Ò à á ë è ö à 1
Ñåìåííàÿ èíôåêöèÿ ÿðîâîé ïøåíèöû, %

Ãîä Çäîðîâûå
ñåìåíà Alternaria sp. Bipolaris sp. Fusarium sp. Penicillium sp. Mucor sp. Îáùåå

çàðàæåíèå

2012 16,6 72,9 6,4 3,4 0,4 0,3 83,4
2013 28,9 67,9 2,5 0 0 0,7 71,1
2014 17,8 77,4 0 4,8 0 0 82,2
2015 0 82,0 3,0 11,0 1,0 16,0 100

Ñ ð å ä í å å . . . 15,8 75,1 3,0 4,8 0,4 4,3 84,2
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8 Ò à á ë è ö à 2
Ìèêðîìèöåòû ðèçîñôåðû è ïîðàæåííûõ îðãàíîâ ïøåíèöû (ñðåäíåå çà 2014, 2015 ãã.), %

Âàðèàíò Ôàçà ÿðîâîé ïøåíèöû

Ìèêðîìèöåòû ðèçîñôåðû Ìèêðîìèöåòû îðãàíîâ ïøåíèöû

Fusarium
sp.

Bipolaris
sp.

Alternaria
sp.

Penicillium
sp.

íà ñòåáëÿõ (ïðèêîðíåâàÿ ÷àñòü) íà êîðíÿõ
Fusarium

sp.
Bipolaris

sp.
Alternaria

sp.
Fusarium

sp.
Bipolaris

sp.
Alternaria

sp.

Çàïàøêà ïëóãîì*

×èñòûé ïàð (êîíòðîëü) Âñõîäû 16,7 0 0 45,8 100 62,5 10 100 50 10

Ïîëíàÿ ñïåëîñòü 23,0 0 0 45,9 40,0 75,0 25,0 10,0 20,0 20,0

Ãîðîõîîâñÿíàÿ ñìåñü Âñõîäû 31,7 0 0 20 100 32,5 0 87,5 12,5 0

Ïîëíàÿ ñïåëîñòü 29,2 8,4 0 41,7 0 75,0 45,0 10,0 35,0 35,0

Ðàïñ Âñõîäû 17,4 0 0 39,2 100 40 0 75 12,5 50

Ïîëíàÿ ñïåëîñòü 58,3 4,2 0 25,0 0 87,5 12,5 0 40 0

Êëåâåð Âñõîäû 35,8 0 0 45,2 100 50 0 75 20 0

Ïîëíàÿ ñïåëîñòü 29,2 0 4,2 22,9 30 87,5 35,0 0 30,0 25,0

Äèñêîâàíèå*

×èñòûé ïàð (êîíòðîëü) Âñõîäû 31,0 0 0 45,2 100 40 12,5 100 20,0 12,5

Ïîëíàÿ ñïåëîñòü 47,7 11,3 4,2 22,7 20,0 65,0 35,0 0 52,5 12,5

Ãîðîõîîâñÿíàÿ ñìåñü Âñõîäû 34,3 0 0 48,6 100 42,5 10 100 20 30

Ïîëíàÿ ñïåëîñòü 21,7 0 10,0 51,7 22,5 52,5 25,0 0 50,0 10,0

Ðàïñ Âñõîäû 50 0 0 32,8 100 30 0 87,5 20 30

Ïîëíàÿ ñïåëîñòü 43,8 0 8,4 20,8 0 65,0 42,5 0 30,0 10,0

Êëåâåð Âñõîäû 39,3 0 0 39,3 100 22,5 12,5 87,5 0 0

Ïîëíàÿ ñïåëîñòü 25,0 0 28,0 25,6 10,0 50,0 37,5 0 50,0 0

* Â ÷èñòîì ïàðó îáðàáîòêà ïî÷âû.



íÿõ ãðèáû ðîäà Fusarium âñòðå÷àëèñü çíà÷èòåëüíî ðåæå, â îñíîâíîì ïî äèñ-
êîâàíèþ ïðåäøåñòâåííèêîâ. Âñòðå÷àåìîñòü ãðèáîâ ðîäîâ Bipolaris è
Alternaria, íàïðîòèâ, âîçðîñëà. Bipolaris sp. íà ïðèêîðíåâîé ÷àñòè ñòåáëÿ
îáíàðóæåí ÷àùå â 1,2–2,2 ðàçà, íà êîðíÿõ – â 1,5–3,2 ðàçà, çà èñêëþ÷åíèåì
âñïàøêè ÷èñòîãî ïàðà è äèñêàòîðíîé çàäåëêè êëåâåðà. Â ïåðâîì ñëó÷àå
ãðèáîâ Bipolaris sp. áûëî ìåíüøå â 2,5 ðàçà, âî âòîðîì – áîëüøå â 50 ðàç.
Ãðèáîâ ðîäà Alternaria â ïðèêîðíåâîé ÷àñòè ñòåáëÿ â òåõ âàðèàíòàõ, ãäå èõ
ïðèñóòñòâèå îáíàðóæåíî â ôàçå âñõîäîâ, ê ôàçå ïîëíîé ñïåëîñòè ïøåíèöû
ñòàëè îòìå÷àòü áîëüøå â 2,5–3 ðàçà. Òàêæå îíè ïîÿâèëèñü â âàðèàíòàõ ïî
çàïàøêå ñèäåðàòîâ, ãäå ðàíåå îòñóòñòâîâàëè.

Ãðèáû Alternaria sp. â ãîäû èññëåäîâàíèé îòñóòñòâîâàëè íà êîðíÿõ
ïøåíèöû â âàðèàíòå ñ äèñêàòîðíîé çàäåëêîé çåëåíîé ìàññû êëåâåðà.

Àíàëèç ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ïîêàçàë, ÷òî ðàçëè÷èÿ
ìåæäó âàðèàíòàìè ñóùåñòâåííû â ôàçó âñõîäîâ è öâåòåíèÿ (òàáë. 3). Äèñ-
êàòîðíàÿ çàäåëêà ñèäåðàòîâ ñïîñîáñòâîâàëà ñíèæåíèþ åå ðàñïðîñòðàíå-
íèÿ. Òàê, â ñðåäíåì çà 4 ãîäà â ôàçó âñõîäîâ ïøåíèöû ïî ãîðîõîîâñÿíîé
ñìåñè, ðàïñó, êëåâåðó ðàñïðîñòðàíåííîñòü áîëåçíè áûëà ìåíüøå íà 7,5;
8,4 è 9,7 % ñîîòâåòñòâåííî. Â ôàçå öâåòåíèÿ äîñòîâåðíîå ñíèæåíèå ðàñ-
ïðîñòðàíåííîñòè êîðíåâîé ãíèëè îòìå÷åíî â âàðèàíòàõ ñ ðàïñîì è êëåâå-
ðîì – íà 6,9 è 8,2 % ñîîòâåòñòâåííî.

Â ñðåäíåì çà 4 ãîäà ñàìóþ íèçêóþ ðàñïðîñòðàíåííîñòü êîðíåâîé ãíè-
ëè ïøåíèöû îáåñïå÷èë ðàïñ ïðè îáîèõ ñïîñîáàõ åãî çàäåëêè â ïî÷âó. Ïî
ñðàâíåíèþ ñ ÷èñòûì ïàðîì ïðè îáðàáîòêå ïî÷âû ïëóãîì çàïàøêà çåëåíîé
ìàññû ðàïñà íåñóùåñòâåííî óâåëè÷èâàëà ðàñïðîñòðàíåííîñòü çàáîëåâà-
íèÿ, à ïðè äèñêàòîðíîé îáðàáîòêå ïî÷âû â ÷èñòîì ïàðó çàäåëêà ðàïñà äèñ-
êàòîðîì ñïîñîáñòâîâàëà ñíèæåíèþ ýòîãî ïîêàçàòåëÿ íà 7,6 %.

Ãîðîõîîâñÿíàÿ ñìåñü óñòóïàëà ðàïñó â îãðàíè÷åíèè ðàñïðîñòðàíåííî-
ñòè êîðíåâîé ãíèëè ïøåíèöû íà ôîíå çàïàøêè ïëóãîì íåñóùåñòâåííî,
ïðè çàäåëêå äèñêàòîðîì – äîñòîâåðíî: â ôàçå âñõîäîâ íà 2,9 è 3,8 %, öâåòå-
íèÿ – 2,4 è 11,5, ñîçðåâàíèÿ – 1,8 è 6,3 % ñîîòâåòñòâåííî.

Êëåâåð â êà÷åñòâå ñèäåðàòà ïðè åãî çàäåëêå ïëóãîì íå ñïîñîáñòâîâàë
ñíèæåíèþ ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ïøåíèöû. Â ôàçå âñõîäîâ
ïøåíèöû ðàñïðîñòðàíåííîñòü áûëà áîëüøå, ÷åì íà êîíòðîëå, íà 8,1 %.
Íàïðîòèâ, íà ôîíå äèñêàòîðíîé çàäåëêè çåëåíîé ìàññû êëåâåðà â ôàçå
âñõîäîâ, öâåòåíèÿ è ñîçðåâàíèÿ ïøåíèöû ðàñïðîñòðàíåííîñòü çàáîëåâà-
íèÿ îêàçàëàñü ìåíüøå, ÷åì íà êîíòðîëå, íà 3,2; 3,6 è 4,5 % ñîîòâåòñòâåííî.
Áîëüøàÿ ðàñïðîñòðàíåííîñòü êîðíåâîé ãíèëè ïî êëåâåðíîìó ñèäåðàòó,
âîçìîæíî, áûëà èç-çà áîëåå âûñîêîãî â ñðàâíåíèè ñ ãîðîõîîâñÿíîé ñìå-
ñüþ è ðàïñîì îáåñïå÷åíèÿ ïî÷âû àçîòîì.

Âñïàøêà ÷èñòîãî ïàðà ïëóãîì íà ãëóáèíó 20–22 ñì â ñðàâíåíèè ñ îáðà-
áîòêîé åãî äèñêàòîðîì íà 10–12 ñì íå äàëà ñóùåñòâåííûõ ðàçëè÷èé â ðàñ-
ïðîñòðàíåíèè êîðíåâîé ãíèëè ïøåíèöû.

Ëó÷øèì ïî óðîæàéíîñòè â ãîäû èññëåäîâàíèé, íåñìîòðÿ íà áîëåå âû-
ñîêèé ïîêàçàòåëü ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè, îêàçàëñÿ âàðèàíò ñ
êëåâåðîì â êà÷åñòâå ñèäåðàòà è ïî çàïàøêå åãî çåëåíîé ìàññû ïëóãîì, è ïî
çàäåëêå äèñêàòîðîì (ñì. òàáë. 3). Â ñðåäíåì çà 4 ãîäà íà ôîíå çàïàøêè êëå-
âåðíûé ñèäåðàò âûçâàë ïðèáàâêó óðîæàéíîñòè 0,18 ò/ãà. Ðàïñ è ãîðîõîîâ-
ñÿíàÿ ñìåñü îáåñïå÷èëè áîëåå íèçêóþ óðîæàéíîñòü ïøåíèöû â ñðàâíåíèè
ñ êîíòðîëåì – íà 0,4 è 0,08 ò/ãà ñîîòâåòñòâåííî, íåñìîòðÿ íà òî, ÷òî ðàñ-

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÇÅÌËÅÄÅËÈÅ È ÕÈÌÈÇÀÖÈß

9



Ñ
è
áè

ðñêè
é
 âåñòí

è
ê ñåëüñêîõîçÿé

ñòâåí
í
îé

 í
àóêè

, ¹
 6, 2016.

Ç
Å
Ì

Ë
Å
Ä

Å
Ë

È
Å
 È

 Õ
È

Ì
È

Ç
À
Ö

È
ß

10

Ò à á ë è ö à 3
Ðàñïðîñòðàíåííîñòü êîðíåâîé ãíèëè è óðîæàéíîñòü ÿðîâîé ïøåíèöû (ñðåäíåå çà 2012–2015 ãã.)

Ñïîñîá çàäåëêè ñèäåðàòà* (À) Ñèäåðàò (ïðåäøåñòâåííèê)
(Â)

Ðàñïðîñòðàíåíèå êîðíåâîé ãíèëè,
% Óðîæàéíîñòü

ÿðîâîé ïøåíèöû,
ò/ãà

Îòêëîíåíèå îò êîíòðîëÿ

Âñõîäû Öâåòåíèå Ïîëíàÿ
ñïåëîñòü 1 2

Çàïàøêà ïëóãîì íà ãëóáèíó 20–22 ñì ×èñòûé ïàð (êîíòðîëü 1) 25,3 43,9 55,4 3,15 – –

Ãîðîõîîâñÿíàÿ ñìåñü 30,6 47,2 53,3 2,75 –0,4

Ðàïñ 27,7 44,8 51,5 3,07 –0,08

Êëåâåð 33,4 48,6 59,4 3,33 0,18

Çàäåëêà äèñêàòîðîì íà ãëóáèíó 10–12 ñì ×èñòûé ïàð (êîíòðîëü 2) 26,9 44,0 56,7 3,32 0,17

Ãîðîõîîâñÿíàÿ ñìåñü 23,1 49,4 56,2 3,22 0,07 -0,1

Ðàïñ 19,3 37,9 49,9 3,33 0,18 0,01

Êëåâåð 23,7 40,4 52,2 3,58 0,43 0,26

ÍÑÐ05 À

Â

ÀÂ

3,2

4,5

6,4

5,9

8,4

11,9

4,5

6,4

9,1

À 0,18

Â 0,26

ÀÂ 0,36

* Â ÷èñòîì ïàðó îáðàáîòêà ïî÷âû.



ïðîñòðàíåííîñòü êîðíåâîé ãíèëè â ýòèõ âàðèàíòàõ áûëà ìåíüøå, ÷åì ïî
êëåâåðíîìó ñèäåðàòó. Ïðåäïîëàãàåì, ÷òî ýòî ñâÿçàíî ñ ëó÷øèì îáåñïå÷å-
íèåì ïî÷âû ïèòàòåëüíûìè âåùåñòâàìè ïîñëå êëåâåðà, ÷åì ïîñëå äðóãèõ
ñèäåðàëüíûõ êóëüòóð. Òàê, â ñðåäíåì çà 3 ãîäà äî ïîñåâà ÿðîâîé ïøåíèöû
íàèáîëüøåå ñîäåðæàíèå íèòðàòíîãî àçîòà îòìå÷åíî ïî äèñêàòîðíîé îáðà-
áîòêå: ñàìîå âûñîêîå – ïîñëå êëåâåðà (20,1 ìã/êã), ìåíüøåå – ïîñëå ïàðà
(13,8) è ãîðîõîîâñÿíîé ñìåñè (13,3 ìã/êã). Ñîäåðæàíèå Ð2Î5 áûëî òàêæå
áîëåå âûñîêèì â âàðèàíòàõ ïî äèñêàòîðíîé îáðàáîòêå [18].

Äèñêàòîðíàÿ çàäåëêà çåëåíîé ìàññû ñèäåðàòîâ îáåñïå÷èëà íåçíà÷è-
òåëüíóþ ïðèáàâêó óðîæàéíîñòè ïøåíèöû ïî ðàïñó è ñóùåñòâåííóþ – ïî
êëåâåðó. Äîñòîâåðíàÿ ïðèáàâêà îò âçàèìîäåéñòâèÿ ôàêòîðîâ ïîëó÷åíà ïî
âàðèàíòó ñ äèñêàòîðíîé çàäåëêîé çåëåíîé ìàññû êëåâåðà – 0,43 ò/ãà. Òàêæå
â ýòîì âàðèàíòå çà 2 ãîäà èññëåäîâàíèé â ôàçå ïîëíîé ñïåëîñòè ïøåíèöû
íà åå êîðíÿõ íå îòìå÷åíû ãðèáû ðîäîâ Fusarium è Alternaria.

ÂÛÂÎÄÛ

1. Â ðèçîñôåðå, íà ïðèêîðíåâîé ÷àñòè, ñòåáëÿõ è êîðíÿõ ÿðîâîé ïøå-
íèöû îò âñõîäîâ äî ñîçðåâàíèÿ äîìèíèðóþò ãðèáû ðîäà Fusarium. Âñòðå÷àå-
ìîñòü ðîäîâ Bipolaris è Alternaria âîçðàñòàåò ê ôàçå ñîçðåâàíèÿ êóëüòóðû.

2. Çàäåëêà ñèäåðàòîâ äèñêàòîðîì íà ãëóáèíó 10–12 ñì ñïîñîáñòâóåò
ñíèæåíèþ ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ÿðîâîé ïøåíèöû ïî ñðàâ-
íåíèþ ñ çàäåëêîé ñèäåðàòîâ çàïàøêîé ïëóãîì íà 20–22 ñì. Ëó÷øèì ôèòî-
ìåëèîðàíòîì ïðîòèâ êîðíåâîé ãíèëè ÿðîâîé ïøåíèöû ÿâëÿåòñÿ ñèäåðàëü-
íûé ïàð ñ ðàïñîì ïðè åãî çàäåëêå äèñêàòîðîì íà 10–12 ñì.

3. Ñíèæåíèå ðàñïðîñòðàíåííîñòè êîðíåâîé ãíèëè ÿðîâîé ïøåíèöû è
ïîâûøåíèå óðîæàéíîñòè çåðíà íà 0,47 ò/ãà îáåñïå÷èë êëåâåðíûé ñèäå-
ðàëüíûé ïàð ïðè çàäåëêå åãî çåëåíîé ìàññû äèñêàòîðîì.

Àâòîðû âûðàæàþò áëàãîäàðíîñòü ñîòðóäíèêàì ëàáîðàòîðèè èíòåíñèâíîãî çåì-
ëåäåëèÿ Èðêóòñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà, çàâå-
äóþùåìó ëàáîðàòîðèåé äîêòîðó ñåëüñêîõîçÿéñòâåííûõ íàóê, ïðîôåññîðó Â.È. Ñîëîäóíó
çà ïðåäîñòàâëåííóþ âîçìîæíîñòü â ïðîâåäåíèè èññëåäîâàíèé.
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GREEN-MANURED FALLOW IS AN AGRICULTURAL TECHNIQUE
FOR REDUCING ROOT ROT PROPAGATION

Effects of green manure crops (pea-oats mixture, rape, clover) and ways of their tillage down
into the soil on common root rot propagation in spring wheat were studied. Root rot pathogens
affecting the rhizosphere and plants of spring wheat during its growing period were revealed.
Investigations were carried out in Irkutsk Region in 2012–2015 in a three-course grain-fallow crop
rotation with the variants of bare (control) and green-manured fallows and two ways of tilling green
manure crops down into the soil by plowing to the 20–22 cm depth and disking to the 10–12 cm
depth. Phytopathologic expert examination revealed high affection of seeds before sowing. The
analysis of phytopathogenic fungi complex showed that the fungi of the Fusarium type dominated in
the rhizosphere, at pre-root parts of the stems, and the roots of spring wheat from coming-up to
ripening. The best phyto-reclaimer against root rot was rape when tilled by disking to the 10–12 cm
depth. On the average for four years, it provided, with both ways of tillage down, the lowest
propagation of wheat root rot. The gain in grain yields of spring wheat, in this case, was 0.18 t/ha on
the average for four years. As the gain in grain yields, the best variant proved to be clover as green
manure both with plowing and disking its green mass down into the soil. Disking green manure crops
into the soil to the 10–12 cm depth, as compared with plowing to the 20–22 cm depth, reduces root
rot propagation in the seedling phase of wheat after pea-oats mixture, rape, clover by 7.5, 8.4 and
9.7%, respectively, and provides the gain in wheat grain yields by 0.07–0.43 t/ha.

Keywords: spring wheat, root rot, pea-oats mixture, rape, clover, plow tillage, tillage by disking.
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ÏÐÎÄÓÊÒÈÂÍÎÑÒÜ È ÊÀ×ÅÑÒÂÎ ÇÅÐÍÀ ß×ÌÅÍß
Â ÓÑËÎÂÈßÕ ÞÆÍÎÉ ËÅÑÎÑÒÅÏÈ ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

Ïðåäñòàâëåíû ðåçóëüòàòû ïîëåâûõ è ëàáîðàòîðíûõ èññëåäîâàíèé 15 ñîðòîâ ÿ÷ìåíÿ ïî
îñíîâíûì ïîêàçàòåëÿì êà÷åñòâà è ïðîäóêòèâíîñòè çåðíà çà 2011–2015 ãã. â óñëîâèÿõ þæíîé
ëåñîñòåïè Çàïàäíîé Ñèáèðè. Îáúåêòîì èññëåäîâàíèÿ ñëóæèëè ñîðòà ÿ÷ìåíÿ, âíåñåííûå â
Ãîñðååñòð ÐÔ, è íîâûå ïåðñïåêòèâíûå èç ëàáîðàòîðèè ñåëåêöèè ÿ÷ìåíÿ Ñèáèðñêîãî íàó÷-
íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà (Îìñê). Ïðîâåäåííûå ðàáîòû ïîêàçàëè,
÷òî íà ôîðìèðîâàíèå îñíîâíûõ êðèòåðèåâ êà÷åñòâà çåðíà (ñîäåðæàíèå áåëêà, êðàõìàëà, ñû-
ðîãî æèðà è ïëåí÷àòîñòè) è åãî ïðîäóêòèâíîñòè (ìàññà 1000 çåðåí è óðîæàéíîñòü) îñíîâíîå
âëèÿíèå îêàçûâàëè óñëîâèÿ ãîäà. Óñòàíîâëåíà îòðèöàòåëüíàÿ êîððåëÿöèîííàÿ ñâÿçü êà÷åñòâà
çåðíà ñ ýëåìåíòàìè ïðîäóêòèâíîñòè, êîòîðàÿ ìåíÿëàñü îò ñðåäíåé äî ñèëüíîé â çàâèñèìîñòè
îò óñëîâèé âûðàùèâàíèÿ. Ìåæäó ïîêàçàòåëÿìè êà÷åñòâà çåðíà, íàïðîòèâ, íàáëþäàëàñü òåñ-
íàÿ ïîëîæèòåëüíàÿ ñîïðÿæåííîñòü. Ñîðòà ÿ÷ìåíÿ ãîëîçåðíîé ôîðìû ïðåâûøàëè ïëåí÷àòûå
îáðàçöû ïî êà÷åñòâó, íî óñòóïàëè èì ïî ïðîäóêòèâíîñòè. Ïî êà÷åñòâó çåðíà â êàæäîé ãðóïïå
äâóðÿäíûå ôîðìû ïðåâûøàëè ìíîãîðÿäíûå. Îòäåëüíûå ñîðòà ïîêàçàëè âûñîêóþ îòçûâ÷è-
âîñòü íà óëó÷øåíèå óñëîâèé ñðåäû è ñòàáèëüíîñòü ðåàêöèè ñðåäû ïî ðÿäó ïîêàçàòåëåé: Ñè-
áèðñêèé àâàíãàðä (ñîäåðæàíèå áåëêà, óðîæàéíîñòü), Ñàøà (óðîæàéíîñòü), Îìñêèé 90 (áåëîê),
Îìñêèé 95, Îìñêèé 99 (áåëîê, êðàõìàë, ñûðîé æèð), Îìñêèé 96 (ñûðîé æèð, ïëåí÷àòîñòü
çåðíà), Îìñêèé 100 (ñûðîé æèð, óðîæàéíîñòü), Ïîäàðîê Ñèáèðè, Îìñêèé ãîëîçåðíûé 2 (ñû-
ðîé æèð), Îìñêèé ãîëîçåðíûé 1 (áåëîê, ñûðîé æèð). Äàííûå ðåçóëüòàòû ìîãóò áûòü èñïîëü-
çîâàíû â äàëüíåéøåé ñåëåêöèîííîé ðàáîòå.

Êëþ÷åâûå ñëîâà: ÿ÷ìåíü, ñîðò, áåëîê, æèð, óðîæàéíîñòü, èíäåêñ óñëîâèé îêðóæàþùåé
ñðåäû.

ß÷ìåíü, îòëè÷àÿñü áîëüøèì ðàçíîîáðàçèåì ôîðì, ââèäó ñâîåé óíè-
âåðñàëüíîñòè øèðîêî âîçäåëûâàåòñÿ êàê öåííàÿ êîðìîâàÿ, ïðîäîâîëüñò-
âåííàÿ è òåõíè÷åñêàÿ êóëüòóðà â çîíàõ ñ êîíòðàñòíûìè ïî÷âåííî-êëèìàòè-
÷åñêèìè óñëîâèÿìè. Ñêîðîñïåëîñòü è âûñîêàÿ ýêîëîãè÷åñêàÿ ïëàñòè÷-
íîñòü äåëàþò åå íåçàìåíèìîé äëÿ êóëüòèâèðîâàíèÿ â óñëîâèÿõ ñëîæíîãî è
ñâîåîáðàçíîãî ïî êëèìàòè÷åñêèì ôàêòîðàì ðåãèîíà.

Â Çàïàäíîé Ñèáèðè è ïðèëåãàþùèõ ê íåé ðåãèîíàõ ÿ÷ìåíü ìîæíî
ñ÷èòàòü âûñîêîïðîäóêòèâíîé êóëüòóðîé êîìïëåêñíîãî èñïîëüçîâàíèÿ, òàê
êàê îí ïðåäñòàâëÿåò öåííîñòü íå òîëüêî êàê çåðíîôóðàæ, íî è â êà÷åñòâå
ñûðüÿ äëÿ ïðîèçâîäñòâà êðóï è â ïèâîâàðåíèè. Îäíèì èç îñíîâíûõ êðèòå-
ðèåâ îöåíêè êà÷åñòâåííûõ ïîêàçàòåëåé ÿ÷ìåíÿ ÿâëÿåòñÿ ñîäåðæàíèå áåë-
êà. Íî åñëè äëÿ êîðìîâûõ è ïèùåâûõ öåëåé åãî âûñîêîå ñîäåðæàíèå
ÿâëÿåòñÿ ïîëîæèòåëüíûì ôàêòîðîì, òî äëÿ ïèâîâàðåííîé ïðîìûøëåííî-
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ñòè ñîäåðæàíèå áåëêà äîëæíî áûòü óìåðåííûì. Â òî æå âðåìÿ êà÷åñòâî
çåðíà çàâèñèò êàê îò ãåíîòèïà ñîðòà, òàê è îò óñëîâèé âûðàùèâàíèÿ. Â
ñâîþ î÷åðåäü, æèâîòíîâîäñòâî íóæäàåòñÿ â ñîðòàõ ñïåöèàëüíîãî òåõíîëî-
ãè÷åñêîãî èñïîëüçîâàíèÿ. Â ñèëó ïåðå÷èñëåííûõ ôàêòîðîâ âîñòðåáîâàí
äîñòàòî÷íûé àññîðòèìåíò ñîðòîâ ÿ÷ìåíÿ ðàçëè÷íûõ ýêîòèïîâ âîçäåëûâà-
íèÿ â ðàçíîîáðàçíûõ êëèìàòè÷åñêèõ çîíàõ [1].

Öåëü èññëåäîâàíèÿ – îöåíèòü ïî îñíîâíûì ïîêàçàòåëÿì ïðîäóêòèâ-
íîñòè è êà÷åñòâà çåðíà ñîðòà ÿ÷ìåíÿ, âíåñåííûå â Ãîñðååñòð ÐÔ, à òàêæå
íîâûå ïåðñïåêòèâíûå çà 2011–2015 ãã.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ÿ÷ìåíÿ ïðîâåäåíû ïî îñíîâíûì ïîêàçàòåëÿì êà÷åñòâà
è ïðîäóêòèâíîñòè çåðíà â 2011–2015 ãã. Îáúåêòîì èññëåäîâàíèÿ ñëóæèëè
ñîðòà ÿ÷ìåíÿ, âíåñåííûå â Ãîñðååñòð ÐÔ, à òàêæå íîâûå ïåðñïåêòèâíûå,
ïîñòóïèâøèå èç ëàáîðàòîðèè ñåëåêöèè ÿ÷ìåíÿ Ñèáèðñêîãî íàó÷íî-èññëå-
äîâàòåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà (ÑèáÍÈÈÑÕ, Îìñê).

Áèîõèìè÷åñêèå ïîêàçàòåëè çåðíà ÿ÷ìåíÿ èññëåäîâàëè â àáñîëþòíî ñó-
õîé íàâåñêå. Ðàçìîë ïðîâîäèëè íà ìåëüíèöå «Öèêëîòåê 1092». Ñîäåðæàíèå
àçîòà îïðåäåëÿëè íà àâòîìàòè÷åñêîì àíàëèçàòîðå «KjeltekAuto 1030 Ana-
lyzer». Êîýôôèöèåíò ïåðåñ÷åòà àçîòà íà áåëîê äëÿ çåðíà ÿ÷ìåíÿ – 5,7 [2].
Äëÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ ñûðîãî æèðà èñïîëüçîâàëè àïïàðàò Ñî-
êñëåòà [3]. Ñîäåðæàíèå êðàõìàëà â ñûðüå ðàññ÷èòûâàëè ïîëÿðèìåòðè÷å-
ñêèì ìåòîäîì [4]. Ïëåí÷àòîñòü îïðåäåëÿëè çàìà÷èâàíèåì çåðíà â 3%-ì
ðàñòâîðå ùåëî÷è NaOH [5].

Ìàòåìàòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâåäåíà ìåòîäàìè âàðèàöèîí-
íîãî, êîððåëÿöèîííîãî è äâóõôàêòîðíîãî äèñïåðñèîííîãî àíàëèçà ïî
ïîñîáèþ Á.À. Äîñïåõîâà [6] â ïðèëîæåíèè Exñel. Èíäåêñ óñëîâèé îêðó-
æàþùåé ñðåäû (Ij), êîýôôèöèåíò ëèíåéíîé ðåãðåññèè (bi) è âåëè÷èíà
ñòàáèëüíîñòè ðåàêöèè ñîðòîâ (s2d) ðàññ÷èòàíû ïî ìåòîäèêå Ñ. Ýáåðõàðòà
è Â. Ðàññåëà [7].

Ïî äàííûì Îìñêîé ãèäðîìåòåîðîëîãè÷åñêîé ñòàíöèè, â ÷åðòå Îìñêà
â ïåðèîä èññëåäîâàíèé 2011–2015 ãã. ñëîæèëèñü êîíòðàñòíûå óñëîâèÿ, ÷òî
äîñòàòî÷íî ïîëíî îòðàæàåò îñîáåííîñòè þæíîé ëåñîñòåïè Çàïàäíîé Ñè-
áèðè, à èìåííî: ñèëüíî âûðàæåííóþ êîíòèíåíòàëüíîñòü êëèìàòà îñíîâ-
íûõ ñåëüñêîõîçÿéñòâåííûõ ðàéîíîâ, ÷òî îáóñëîâëèâàåò ïîâûøåííûå òðåáî-
âàíèÿ ê âîçäåëûâàåìûì ñîðòàì. Òàê, â ïåðèîä âåãåòàöèè 2011 ã. ñëîæèëèñü
çàñóøëèâûå óñëîâèÿ (ÃÒÊ 0,92), è î÷åíü ñóõèå íàáëþäàëèñü â 2012 è 2015
ãã. (ÃÒÊ 0,69 ¸ 0,77 ñîîòâåòñòâåííî). Äîñòàòî÷íûì óâëàæíåíèåì îòëè÷àëñÿ
2013 ã. (ÃÒÊ = 0,99). Ïîãîäíûå óñëîâèÿ 2015 ã. â îñíîâíîì ñîîòâåòñòâîâàëè
ñðåäíåìíîãîëåòíèì.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ñîãëàñíî äàííûì íàøèõ èññëåäîâàíèé, íà ôîðìèðîâàíèå áåëêîâîñòè
çåðíà ÿ÷ìåíÿ îñíîâíîå âëèÿíèå îêàçàëè óñëîâèÿ âûðàùèâàíèÿ (92,7 %).
Ïî ñîäåðæàíèþ êðàõìàëà, ìàññå 1000 çåðåí è óðîæàéíîñòè íàáëþäàëàñü
âûñîêàÿ äîëÿ ãåíîòèïà â îáùåé ôåíîòèïè÷åñêîé èçìåí÷èâîñòè (44,8; 21,9
è 33,9 % ñîîòâåòñòâåííî) ïðè îñíîâíîé äîëå âëèÿíèÿ óñëîâèé âûðàùèâà-

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÐÀÑÒÅÍÈÅÂÎÄÑÒÂÎ È ÑÅËÅÊÖÈß

14



íèÿ (52,5; 76,6 è 62,5 % ñîîòâåòñòâåííî). Ïðè ôîðìèðîâàíèè ìàñëè÷íîñòè
è ïëåí÷àòîñòè çåðíà ëèìèòèðóþùèìè ôàêòîðàìè ÿâëÿëèñü óñëîâèÿ ãîäà
(62,3 è 55,4 % ñîîòâåòñòâåííî) ïðè çíà÷èòåëüíîé äîëå èçìåí÷èâîñòè ãåíî-
òèïà (20,1 è 20,5 %) è âçàèìîäåéñòâèÿ ôàêòîðîâ ãîäû ´ ñîðòà (17,6 è 24,1 %)
(òàáë. 1).

Àíàëèç êîððåëÿöèîííûõ ñâÿçåé êà÷åñòâà çåðíà ñ ïðîäóêòèâíîñòüþ ïî-
êàçàë, ÷òî â 2011–2015 ãã. íàáëþäàëàñü òåñíàÿ îáðàòíàÿ ñîïðÿæåííîñòü êà-
÷åñòâà çåðíà êàê ñ óðîæàéíîñòüþ (r = – (0,408 ¸ 0,812)), òàê è ìàññîé 1000
çåðåí (r = – (0,489 ¸ 0,611)). Ìåæäó ïîêàçàòåëÿìè êà÷åñòâà çåðíà, íàïðî-
òèâ, íàáëþäàëàñü òåñíàÿ ïîëîæèòåëüíàÿ ñîïðÿæåííîñòü: òàê, ñåëåêöèÿ íà
óâåëè÷åíèå ñîäåðæàíèÿ áåëêà â çåðíå ñïîñîáñòâîâàëà óâåëè÷åíèþ êðàõìà-
ëèñòîñòè (r = 0,750). Ïîâûøåíèå êðàõìàëà, â ñâîþ î÷åðåäü, ïîâûñèëî ìàñ-
ëè÷íîñòü çåðíà (r = 0,323). Îäíàêî ñ ïîâûøåíèåì ñîäåðæàíèÿ ñûðîãî
æèðà âîçðîñëà ïëåí÷àòîñòü (r = 0,494) (òàáë. 2).

Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ôîðì ÿ÷ìåíÿ ïî îñíîâíûì ïîêàçàòå-
ëÿì êà÷åñòâà çåðíà è ïðîäóêòèâíîñòè ïîêàçàëà, ÷òî â ñðåäíåì çà 2011–
2015 ãã. ñîðòà ÿ÷ìåíÿ ãîëîçåðíîé ôîðìû ïðåâûøàëè ïî êà÷åñòâó çåðíà
ïëåí÷àòûå îáðàçöû. Òàê, ïðåâûøåíèå ïî ñîäåðæàíèþ áåëêà ñîñòàâëÿëî
1,7 %, êðàõìàëà – 7,7, ñûðîãî æèðà – 0,22 % (ñì. ðèñóíîê). Îäíàêî ïî
ïðèçíàêàì ïðîäóêòèâíîñòè ñîðòà ïëåí÷àòîé ôîðìû â ñðàâíåíèè ñ ãîëî-
çåðíûìè èìåëè ïðèáàâêó (2,65 ã ïî ìàññå 1000 çåðåí, 1 ò çåðíà/ãà). Â ñâîþ
î÷åðåäü, â êàæäîé ãðóïïå äâóðÿäíûå ôîðìû ïî êà÷åñòâó çåðíà ïðåâûøà-
ëè ìíîãîðÿäíûå (1,08 ¸ 0,29 % ïî áåëêîâîñòè, 0,19 ¸ 0,34 % ïî êðàõìàëè-
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Ò à á ë è ö à 2
Ñîïðÿæåííîñòü îñíîâíûõ ïîêàçàòåëåé êà÷åñòâà çåðíà ÿ÷ìåíÿ è ïðîäóêòèâíîñòè

Ïðèçíàê Áåëîê Êðàõìàë Ñûðîé æèð Ìàññà
1000 çåðåí Ïëåí÷àòîñòü

Êðàõìàë 0,750 – – – –

Ñûðîé æèð 0,089 0,323 – – –

Ìàññà 1000 çåðåí – 0,101 – 0,611 – 0,489 – –

Ïëåí÷àòîñòü – 0,031 0,094 0,494 – 0,448 –

Óðîæàéíîñòü – 0,705 – 0,812 – 0,408 0,379 0,167

Ï ð è ì å ÷ à í è å. Êðèòè÷åñêîå çíà÷åíèå êîýôôèöèåíòà ïðè Ð0,05 = 0,180.

Ò à á ë è ö à 1
Ôàêòîðû, âëèÿþùèå íà îñíîâíûå ïîêàçàòåëè ïðîäóêòèâíîñòè è êà÷åñòâà çåðíà ÿ÷ìåíÿ, %

Èñòî÷íèê âàðüèðîâàíèÿ
Êà÷åñòâî çåðíà Ïðîäóêòèâíîñòü

Áåëîê Êðàõìàë Ñûðîé
æèð

Ïëåí÷à-
òîñòü

Ìàññà
1000 çåðåí

Óðîæàé-
íîñòü

Ôàêòîð À (ãîäû) 92,7 52,5 62,3 55,4 76,6 62,5

Ôàêòîð Â (ñîðòà) 6,0 44,8 20,1 20,5 21,9 33,9

Âçàèìîäåéñòâèå (À ´ Â) 1,30 2,7 17,6 24,1 1,5 3,6

Îñòàòî÷íîå 00,0 00,0 00,0 00,0 00,0 00,0



ñòîñòè è 7,4 ¸ 8,7 ã ïî ìàññå 1000 çåðåí ñîîòâåòñòâåííî ó ñîðòîâ ïëåí÷àòîé
è ãîëîçåðíîé ôîðì).

Êà÷åñòâî çåðíà ÿ÷ìåíÿ çíà÷èòåëüíî âàðüèðóåò ïî ãîäàì, ÷òî ïîäòâåð-
æäàþò ìíîãîëåòíèå ðåçóëüòàòû, ïîëó÷åííûå ïî ðàéîíèðîâàííûì è ïåð-
ñïåêòèâíûì ñîðòàì (òàáë. 3). Â çàâèñèìîñòè îò óñëîâèé ãîäà äîëÿ áåëêà â
çåðíå ìåíÿëàñü îò 10,27 ¸ 10,96 % â 2013 ã. (Ñèáèðñêèé àâàíãàðä, Îì-
ñêèé 90, Îìñêèé 99) äî 20,26 ¸ 20,34 % â 2012 ã. (Îìñêèé ãîëîçåðíûé 1 è
Îìñêèé ãîëîçåðíûé 2). Ïåðèîä âåãåòàöèè 2012 ã. ÿâëÿëñÿ ñàìûì áëàãîïðè-
ÿòíûì äëÿ ôîðìèðîâàíèÿ áåëêà â çåðíå ÿ÷ìåíÿ íà óðîâíå 17,64 % â ñðåä-
íåì ïî ñîðòàì, ïðè ìàêñèìàëüíîì èíäåêñå óñëîâèé îêðóæàþùåé ñðåäû
(Ij = 3,84). Â 2013 ã. õîëîäíàÿ è äîæäëèâàÿ ïîãîäà îêàçûâàëà íåãàòèâíîå
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Ñðàâíèòåëüíàÿ õàðàêòåðèñòèêà ÿ÷ìåíÿ ïî îñíîâíûì ïîêàçàòåëÿì êà÷åñòâà çåðíà
è ïðîäóêòèâíîñòè â ñðåäíåì çà 2011–2015 ãã. À – ñîäåðæàíèå áåëêà (%); Á – ñûðîãî
æèðà (%); Â – óðîæàéíîñòü (ò/ãà); Ã – ñîäåðæàíèå êðàõìàëà (%); Ä – ìàññà 1000

çåðåí (ã); 1 – ñîðòà ïëåí÷àòîé ôîðìû; 2 – ãîëîçåðíîé

Ò à á ë è ö à 3
Õàðàêòåðèñòèêà êà÷åñòâà çåðíà è ïðîäóêòèâíîñòè ñîðòîâ ÿ÷ìåíÿ, âíåñåííûõ â Ãîñðååñòð,

à òàêæå íîâûõ ïåðñïåêòèâíûõ ñîðòîâ

Ñîðò
Ãîä

Õi bi s2d
2011 2012 2013 2014 2015

1 2 3 4 5 6 7 8 9

Ñîäåðæàíèå áåëêà, %

Îìñêèé 91 13,30 17,12 11,71 12,69 12,94 13,55 0,92 0,01

Ñèáèðñêèé àâàíãàðä 14,00 17,60 10,81 11,74 13,26 13,48 1,12 0,59

Ñàøà 14,60 16,97 11,79 12,70 13,23 13,86 0,86 0,39

Îìñêèé 90 12,30 17,02 10,96 13,01 12,67 13,19 0,98 0,39

Îìñêèé 95 13,00 18,09 11,27 13,01 12,58 13,59 1,15 0,13

Îìñêèé 96 15,50 17,24 13,78 11,74 13,53 14,36 0,74 2,08

Îìñêèé 99 12,30 16,89 10,35 12,44 11,41 12,68 1,09 0,28
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Ï ð î ä î ë æ å í è å ò à á ë . 3

1 2 3 4 5 6 7 8 9

Îìñêèé 100 12,70 16,46 11,29 12,17 13,37 13,20 0,86 0,31

Ïîäàðîê Ñèáèðè 13,80 16,10 11,50 13,36 13,58 13,67 0,68 0,37

Îìñêèé ãîëîçåðíûé 1 14,90 20,34 13,37 14,53 13,39 15,31 1,26 0,45

Îìñêèé ãîëîçåðíûé 2 13,20 20,26 13,79 14,41 13,45 15,02 1,22 1,56

ÍÑÐ05 1,10 0,50 0,63 0,78 0,81 – – –

Õj 13,60 17,64 11,87 12,89 13,04 – – –

Ij – 0,21 3,84 – 1,93 – 0,92 – 0,77 – – –

Ñv, % 8,30 7,12 10,40 9,40 5,10 – – –

Ñîäåðæàíèå êðàõìàëà, %

Îìñêèé 91 64,71 51,58 58,80 58,15 58,15 58,28 1,66 3,87

Ñèáèðñêèé àâàíãàðä 60,11 52,89 54,20 58,80 57,49 56,70 0,91 5,66

Ñàøà 58,80 52,23 54,86 55,52 58,15 55,91 0,89 2,47

Îìñêèé 90 57,49 52,89 59,46 58,80 56,84 57,10 0,87 2,58

Îìñêèé 95 59,45 52,23 59,46 58,15 58,48 57,55 1,18 0,38

Îìñêèé 96 52,89 52,89 58,15 57,49 58,81 56,05 0,51 9,64

Îìñêèé 99 61,43 52,89 58,80 58,80 58,15 58,01 1,20 0,54

Îìñêèé 100 61,43 52,89 58,80 54,20 56,18 56,70 1,09 5,71

Ïîäàðîê Ñèáèðè 59,45 55,23 58,15 54,20 57,49 56,90 0,49 3,66

Îìñêèé ãîëîçåðíûé 1 66,03 59,46 66,69 66,03 66,03 64,85 1,16 1,09

Îìñêèé ãîëîçåðíûé 2 65,71 59,46 66,69 66,03 66,03 64,78 1,13 1,40

ÍÑÐ05 0,83 0,89 2,03 0,93 1,1 – – –

Õj 60,68 54,06 59,46 58,74 59,25 – – –

Ij 2,24 – 4,38 1,02 0,30 0,82 – – –

Ñv, % 6,40 6,10 6,90 6,80 5,80 – – –

Ñîäåðæàíèå ñûðîãî æèðà, %

Îìñêèé 91 2,47 2,39 2,26 2,75 3,05 2,58 0,55 0,11

Ñèáèðñêèé àâàíãàðä 2,00 1,71 1,37 2,66 2,38 2,02 0,52 0,34

Ñàøà 2,00 2,24 2,61 2,58 2,70 2,43 – 0,25 0,11

Îìñêèé 90 2,02 2,60 2,29 1,94 2,54 2,28 0,90 0,05

Îìñêèé 95 2,01 2,77 1,68 2,48 2,02 2,19 1,34 0,16

Îìñêèé 96 2,28 2,71 2,05 1,90 2,68 2,32 1,47 0,02

Îìñêèé 99 2,89 3,02 2,21 2,11 2,61 2,57 1,33 0,11

Îìñêèé 100 2,00 2,61 2,19 1,75 3,04 2,23 2,08 0,14

Ïîäàðîê Ñèáèðè 2,03 2,57 1,85 1,69 3,01 2,23 2,02 0,09

Îìñêèé ãîëîçåðíûé 1 2,61 3,11 2,12 2,07 1,93 2,37 1,12 0,26

Îìñêèé ãîëîçåðíûé 2 2,57 3,05 2,19 2,34 2,15 2,46 1,00 0,13

ÍÑÐ05 0,22 0,70 0,92 0,69 0,52 – – –

Õj 2,26 2,62 2,07 2,21 2,56 – – –

Ij – 0,08 0,27 – 0,27 – 0,14 0,21 – – –

Ñv, % 14,70 27,00 15,70 23,00 15,40 – – –
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1 2 3 4 5 6 7 8 9

Ìàññà 1000 çåðåí, ã

Îìñêèé 91 48,70 33,45 44,20 46,90 50,49 44,75 1,07 3,63

Ñèáèðñêèé àâàíãàðä 50,90 34,55 46,01 51,10 47,46 46,00 1,07 3,03

Ñàøà 52,80 36,30 46,50 54,40 48,14 47,63 1,10 5,99

Îìñêèé 90 56,07 37,40 46,87 56,50 48,95 49,16 1,17 1,76

Îìñêèé 95 46,65 35,65 44,68 49,30 48,10 44,88 0,88 0,62

Îìñêèé 96 55,95 41,80 51,31 56,00 52,01 51,41 0,90 3,54

Îìñêèé 99 38,55 25,60 37,14 41,80 47,22 38,06 1,21 2,54

Îìñêèé 100 50,70 35,40 49,90 54,20 49,50 47,94 1,12 6,19

Ïîäàðîê Ñèáèðè 52,37 38,10 44,97 52,80 49,98 47,64 0,98 2,61

Îìñêèé ãîëîçåðíûé 1 45,45 36,40 39,36 48,90 55,16 45,05 1,01 5,36

Îìñêèé ãîëîçåðíûé 2 37,00 29,65 37,60 36,70 42,11 36,61 0,62 7,74

ÍÑÐ05 3,74 0,92 2,76 1,4 1,1 – – –

Õj 48,65 34,94 44,41 49,87 49,01 – – –

Ij 3,27 – 10,44 – 0,96 4,50 3,63 – – –

Ñv, % 13,30 11,90 11,20 13,30 7,00 – – –

Ïëåí÷àòîñòü çåðíà, %

Îìñêèé 91 7,9 8,4 9,9 7,8 7,5 8,30 0,92 0,57

Ñèáèðñêèé àâàíãàðä 7,6 7,9 8,1 7,6 8,1 7,86 0,33 0,01

Ñàøà 7,6 13,1 8,8 8,8 7,3 9,12 1,69 6,72

Îìñêèé 90 7,8 8,5 8,3 8,1 8,0 8,14 0,31 0,06

Îìñêèé 95 7,7 11,7 9,3 7,2 9,6 9,10 2,28 2,30

Îìñêèé 96 7,8 8,5 9,2 6,9 10,1 8,50 1,35 0,87

Ïîäàðîê Ñèáèðè 8,4 8,8 10,1 8,5 9,8 9,12 0,87 0,19

Îìñêèé 99 8,1 5,9 9,9 7,7 9,3 8,18 0,26 2,79

Îìñêèé 100 7,9 6,2 10,6 8,4 8,9 8,30 0,92 2,80

ÍÑÐ05 0,7 0,3 0,2 0,2 0,4 – – –

Õj 7,86 9,10 9,20 7,83 8,71 – – –

Ij – 0,68 0,56 0,66 – 0,71 0,17 – – –

Ñv, % 7,50 21,30 13,70 10,90 12,70 – – –

Óðîæàéíîñòü, ò/ãà

Îìñêèé 91 4,45 2,39 2,21 3,26 5,25 3,51 0,91 0,10

Ñèáèðñêèé àâàíãàðä 5,53 1,94 2,84 3,10 6,24 3,93 1,29 0,10

Ñàøà 5,68 2,47 3,28 3,26 6,44 4,23 1,19 0,18

Îìñêèé 90 4,62 2,36 2,28 3,65 5,10 3,60 0,89 0,09

Îìñêèé 95 5,31 2,22 3,42 4,22 5,91 4,22 1,02 0,12

Îìñêèé 96 5,43 2,38 2,11 2,98 4,82 3,54 1,00 0,31

Îìñêèé 99 5,03 1,25 3,37 4,28 5,32 3,85 1,05 0,64

Îìñêèé 100 5,82 2,77 3,46 3,72 6,55 4,46 1,13 0,09



âëèÿíèå íà äàííûé ïðèçíàê (Ij = –1,93), ó èññëåäóåìûõ îáðàçöîâ ñîäåð-
æàíèå áåëêà â çåðíå ñíèçèëîñü äî 11,87 %.

Ñîäåðæàíèå êðàõìàëà âàðüèðîâàëî îò 51,58 % â 2012 ã. (Îìñêèé 90)
äî 66,69 % â 2013 ã. (Îìñêèé ãîëîçåðíûé 1 è Îìñêèé ãîëîçåðíûé 2).
Äëÿ ôîðìèðîâàíèÿ ïîâûøåííîé êðàõìàëèñòîñòè (60,68 ¸ 59,46 %) íàè-
áîëåå áëàãîïðèÿòíûå óñëîâèÿ áûëè â 2011 è 2013 ãã. (Ij = 2,24 ¸ 1,02).
Ïîãîäíûå óñëîâèÿ 2012 ã., íàïðîòèâ, îêàçàëè íåãàòèâíîå âëèÿíèå íà
äàííûé ïðèçíàê (Ij = –4,38), ïðè ýòîì ñîäåðæàíèå êðàõìàëà ñíèçèëîñü
äî 54,06 %.

Ìàñëè÷íîñòü çåðíà ìåíÿëàñü îò 1,37 % â 2013 ã. (Ñèáèðñêèé àâàíãàðä)
äî 3,11 ¸ 3,05 % â 2012 ã. (Îìñêèé ãîëîçåðíûé 1 è Îìñêèé ãîëîçåðíûé 2).
Ìàêñèìàëüíîå ñîäåðæàíèå ñûðîãî æèðà â çåðíå ÿ÷ìåíÿ â 2013, 2015 ãã.
(Ij = 0,27 ¸ 0,21) ñîñòàâèëî 2,62 ¸ 2,56 % â ñðåäíåì ïî ñîðòàì. Ñíèæåíèå
ãðóïïîâîé ñðåäíåé äî 2,07 % íàáëþäàëîñü â 2014 ã. ïðè ìèíèìàëüíîì èí-
äåêñå óñëîâèé îêðóæàþùåé ñðåäû (Ij = – 0,27).

Ìèíèìàëüíàÿ ïëåí÷àòîñòü íàáëþäàëàñü ó Îìñêèé 96 (6,9 %) â 2014 ã.,
ìàêñèìàëüíàÿ (13,1 %) – ó ñîðòà Ñàøà â 2012 ã. Íàèìåíåå áëàãîïðèÿòíûå
óñëîâèÿ äëÿ ñíèæåíèÿ ïëåí÷àòîñòè çåðíà ñêëàäûâàëèñü â 2011 è 2014 ãã.
(7,86 ¸ 7,83 %), ïðè Ij = – (0,68 ¸ 0,71). Ïîâûøåííàÿ ïëåí÷àòîñòü çåðíà
(9,10 ¸ 9,20 %) îïðåäåëåíà â 2012, 2013 ãã.

Ìàññà 1000 çåðåí èçìåíÿëàñü îò 25,60 ã â 2012 ã. (Îìñêèé 99) äî 56,00 ¸
56,50 ã â 2011 è 2014 ãã. (Îìñêèé 90, Îìñêèé 96). Íàèáîëåå êðóïíîå çåðíî
ñôîðìèðîâàëîñü â 2011, 2014 è 2015 ãã. (ìàññà 1000 çåðåí 48,65 ¸ 49,87 ã)
ïðè Ij = 3,27 ¸ 4,65. Â 2012 ã. íàáëþäàëàñü ñàìàÿ íèçêàÿ ìàññà 1000 çåðåí
(34,94 ã â ñðåäíåì ïî ñîðòàì) ïðè Ij = – 10,44.

Óðîæàéíîñòü èññëåäóåìûõ ñîðòîâ ÿ÷ìåíÿ âàðüèðîâàëà îò 1,25 ¸

1,32 ò/ãà â 2012 ã. (Îìñêèé 99 è Îìñêèé ãîëîçåðíûé 2) äî 6,24 ¸ 6,55 ò/ãà â
2015 ã. (Ñèáèðñêèé Àâàíãàðä, Ñàøà, Îìñêèé 100 è Ïîäàðîê Ñèáèðè). Íàè-
áîëåå âûñîêóþ óðîæàéíîñòü îòìå÷àëè â 2011 è 2015 ãã. (5,04 ¸ 5,46 ò/ãà)
ïðè Ij = 1,27 ¸ 1,68. Ìèíèìàëüíóþ – â 2012, 2013 ãã. (2,18 ¸ 2,71 ò/ãà) ïðè
Ij = –(1,59 ¸ 1,06).

Ïóòåì îïðåäåëåíèÿ êîýôôèöèåíòà ðåãðåññèè (bi) âûÿâëÿþò ñòåïåíü
ðåàêöèè ãåíîòèïîâ íà êîëåáàíèÿ ïî÷âåííî-êëèìàòè÷åñêèõ óñëîâèé (ïëà-
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Î ê î í ÷ à í è å ò à á ë . 3

1 2 3 4 5 6 7 8 9

Ïîäàðîê Ñèáèðè 5,66 3,19 3,44 3,36 6,43 4,42 1,02 0,28

Îìñêèé ãîëîçåðíûé 1 3,54 1,72 1,63 3,05 4,24 2,84 0,78 0,15

Îìñêèé ãîëîçåðíûé 2 4,40 1,32 1,82 3,38 3,71 2,93 0,85 0,39

ÍÑÐ05 0,42 0,05 1,73 1,0 0,29 – – –

Õj 5,04 2,18 2,71 3,48 5,46 – – –

Ij 1,27 – 1,59 – 1,06 – 0,30 1,68 – – –

Ñv, % 14,1 27,5 26,8 13,3 17,3 – – –

Ï ð è ì å ÷ à í è å. Õi– èíäåêñ óñëîâèé îêðóæàþùåé ñðåäû; bi – êîýôôèöèåíò ëèíåéíîé
ðåãðåññèè; s2d – âåëè÷èíà ñòàáèëüíîñòè ðåàêöèè ñîðòîâ.



ñòè÷íîñòü) [8]. Àíàëèç êîýôôèöèåíòîâ ðåãðåññèè ïîçâîëèë ðàçäåëèòü âñå
èññëåäóåìûå ñîðòà ïî îñíîâíûì ïîêàçàòåëÿì êà÷åñòâà çåðíà è ïðîäóêòèâ-
íîñòè íà òðè ãðóïïû:

1. Ïðåäñòàâëåíà ñîðòàìè ñ bi > 1: Îìñêèé 91 (êðàõìàë), Ñèáèðñêèé
àâàíãàðä (áåëîê è óðîæàéíîñòü), Ñàøà (ìàññà 1000 çåðåí, ïëåí÷àòîñòü,
óðîæàéíîñòü), Îìñêèé 90 (ìàññà 1000 çåðåí), Îìñêèé 95 (áåëîê, êðàõìàë,
ñûðîé æèð. ïëåí÷àòîñòü), Îìñêèé 96 (ñûðîé æèð, ïëåí÷àòîñòü), Îìñêèé
99 (áåëîê, êðàõìàë, ñûðîé æèð, ìàññà 1000 çåðåí, ïëåí÷àòîñòü), Îìñêèé
100 (êðàõìàë, ñûðîé æèð, ìàññà 1000 çåðåí, óðîæàéíîñòü), Ïîäàðîê Ñèáè-
ðè (ñûðîé æèð), Îìñêèé ãîëîçåðíûé 1 è Îìñêèé ãîëîçåðíûé 2 (áåëîê,
êðàõìàë, ñûðîé æèð). Ïåðå÷èñëåííûå ñîðòà ïðè óëó÷øåíèè óñëîâèé âûðà-
ùèâàíèÿ áóäóò óâåëè÷èâàòü óêàçàííûå ïîêàçàòåëè êà÷åñòâà çåðíà è ïðî-
äóêòèâíîñòè, ÷òî ñîîòâåòñòâóåò èíòåíñèâíîìó òèïó.

2. Ãðóïïà ñîðòîâ ñ bi îò 0,96 äî 1,06 âêëþ÷àåò ñîðòà ïî ñëåäóþùèì èñ-
ñëåäóåìûì ïðèçíàêàì: Îìñêèé 90 (áåëîê), Ïîäàðîê Ñèáèðè è Îìñêèé ãî-
ëîçåðíûé 1 (ìàññà 1000 çåðåí). Êîýôôèöèåíò ðåãðåññèè ýòèõ ñîðòîâ áëèçîê
ê åäèíèöå, ÷òî ñâèäåòåëüñòâóåò î ïîëíîì ñîîòâåòñòâèè ïîêàçàòåëåé êà÷åñò-
âà èçìåíåíèþ óñëîâèé âûðàùèâàíèÿ.

3. Îñòàëüíûå ñîðòà, ïîêàçàòåëè êà÷åñòâà è ïðîäóêòèâíîñòè êîòîðûõ ñ
bi < 1 õàðàêòåðèçóþòñÿ ñëàáîé ðåàêöèåé ïðèçíàêîâ íà óëó÷øåíèå óñëîâèé
âûðàùèâàíèÿ, ÷òî ñîîòâåòñòâóåò ýêñòåíñèâíîìó òèïó.

Èññëåäîâàòåëè Ñ. Ýáåðõàðò è Â. Ðàññåë ïðåäëîæèëè èñïîëüçîâàòü äî-
ïîëíèòåëüíûé ïàðàìåòð, õàðàêòåðèçóþùèé ñòåïåíü èçìåí÷èâîñòè ñðàâíè-
âàåìûõ ñîðòîâ, êîòîðûé îïðåäåëÿåòñÿ êàê îòêëîíåíèå îò ëèíèè ðåãðåññèè.
Ýòî ñòåïåíü ñòàáèëüíîñòè ðåàêöèè (s2d), êîòîðàÿ ÿâëÿåòñÿ âàæíûì ïàðà-
ìåòðîì îöåíêè ãåíîòèïîâ â ïðîöåññå èõ èçó÷åíèÿ. ×åì íèæå s2d, òåì ìåíü-
øå ðàçëè÷èå ìåæäó òåîðåòè÷åñêèìè è ïðàêòè÷åñêèìè ïîêàçàòåëÿìè êà÷åñò-
âà, à îòñþäà – áîëåå âûñîêàÿ óñòîé÷èâîñòü äàííîãî ïðèçíàêà [8].

Ñîãëàñíî ïîëó÷åííûì äàííûì, âûñîêîé ñòàáèëüíîñòüþ ðåàêöèè
ñðåäû õàðàêòåðèçóþòñÿ ñîðòà ïî ñëåäóþùèì ïîêàçàòåëÿì êà÷åñòâà:
Îìñêèé 91, Ñèáèðñêèé àâàíãàðä, Îìñêèé 90, Îìñêèé 96, Ïîäàðîê Ñè-
áèðè (áåëîê, ñûðîé æèð, ïëåí÷àòîñòü, óðîæàéíîñòü), Ñàøà, Îìñêèé
100, Îìñêèé ãîëîçåðíûé 1 (áåëîê, ñûðîé æèð, óðîæàéíîñòü), Îìñêèé
95 (áåëîê, êðàõìàë, ñûðîé æèð, ìàññà 1000 çåðåí, óðîæàéíîñòü), Îì-
ñêèé 99 (áåëîê, êðàõìàë, ñûðîé æèð, óðîæàéíîñòü) è Îìñêèé ãîëîçåð-
íûé 2 (ñûðîé æèð, óðîæàéíîñòü), ïðè s2d = 0,01 ¸ 0,87. Ïî îñòàëüíûì
ïîêàçàòåëÿì  èññëåäóåìûå  ñîðòà  îòëè÷àþòñÿ  íèçêîé  ñòàáèëüíîñòüþ
ïðè s2d > 1.

Ñîâðåìåííûé óðîâåíü çåìëåäåëèÿ åùå íå ìîæåò â äîñòàòî÷íîé ñòåïå-
íè íèâåëèðîâàòü äåéñòâèÿ íåáëàãîïðèÿòíûõ ïðèðîäíûõ ôàêòîðîâ. Ïîýòî-
ìó ñîðòà äîëæíû ñî÷åòàòü õîðîøóþ îòçûâ÷èâîñòü íà ïîâûøåíèå ïëîäîðî-
äèÿ ñ óñòîé÷èâîñòüþ ê ëèìèòèðóþùèì ôàêòîðàì ñðåäû [8].

Òàêèì îáðàçîì, ñîãëàñíî äàííûì íàøèõ èññëåäîâàíèé, âûñîêîé îò-
çûâ÷èâîñòüþ íà óëó÷øåíèå óñëîâèé ñðåäû è âûñîêîé ñòàáèëüíîñòüþ ðåàê-
öèè îáëàäàþò ñîðòà ïî ñëåäóþùèì ïîêàçàòåëÿì êà÷åñòâà: Ñèáèðñêèé àâàí-
ãàðä (ñîäåðæàíèå áåëêà, óðîæàéíîñòü), Ñàøà (óðîæàéíîñòü), Îìñêèé 90
(áåëîê), Îìñêèé 95, Îìñêèé 99 (áåëîê, êðàõìàë, ñûðîé æèð), Îìñêèé 96
(ñûðîé æèð, ïëåí÷àòîñòü çåðíà), Îìñêèé 100 (ñûðîé æèð, óðîæàéíîñòü),
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Ïîäàðîê Ñèáèðè, Îìñêèé ãîëîçåðíûé 2 (ñûðîé æèð), Îìñêèé ãîëîçåð-
íûé 1 (áåëîê, ñûðîé æèð), ïðè bi > 1 è s2d < 1.

Âûñîêóþ öåííîñòü ïåðå÷èñëåííûõ ñîðòîâ ïîäòâåðæäàåò òîò ôàêò, ÷òî
áîëüøèíñòâî èç íèõ åæåãîäíî èñïîëüçóåòñÿ â ïðîãðàììàõ ãèáðèäèçàöèè
ëàáîðàòîðèè ñåëåêöèè ÿ÷ìåíÿ äëÿ ñîçäàíèÿ íîâîãî ñåëåêöèîííîãî ìàòå-
ðèàëà.

ÂÛÂÎÄÛ

1. Íà ôîðìèðîâàíèå êàê îñíîâíûõ ïîêàçàòåëåé êà÷åñòâà çåðíà, òàê è
ïðîäóêòèâíîñòè îñíîâíîå âëèÿíèå îêàçûâàëè óñëîâèÿ ãîäà. Îäíàêî íà-
áëþäàëàñü âûñîêàÿ äîëÿ ãåíîòèïà â îáùåé ôåíîòèïè÷åñêîé èçìåí÷èâîñòè
ïî ïðèçíàêàì ñîäåðæàíèå êðàõìàëà, ìàññà 1000 çåðåí è óðîæàéíîñòü. Ïðè
ôîðìèðîâàíèè ìàñëè÷íîñòè è ïëåí÷àòîñòè çåðíà òàêæå ñóùåñòâåííûì ÿâ-
ëÿåòñÿ ôàêòîð âçàèìîäåéñòâèÿ ãîäû ´ ñîðòà.

2. Êîððåëÿöèîííàÿ ñâÿçü êà÷åñòâà çåðíà ñ ýëåìåíòàìè ïðîäóêòèâíîñòè
îòðèöàòåëüíàÿ è ìåíÿëàñü îò ñðåäíåé äî ñèëüíîé â çàâèñèìîñòè îò óñëî-
âèé âûðàùèâàíèÿ. Ìåæäó ïîêàçàòåëÿìè êà÷åñòâà çåðíà, íàïðîòèâ, íàáëþ-
äàëàñü òåñíàÿ ïîëîæèòåëüíàÿ ñîïðÿæåííîñòü.

3. Ñîðòà ÿ÷ìåíÿ ãîëîçåðíîé ôîðìû ïðåâûøàëè ïî êà÷åñòâó çåðíà
ïëåí÷àòûå îáðàçöû, íî óñòóïàëè èì ïî ïðèçíàêàì ïðîäóêòèâíîñòè. Â ñâîþ
î÷åðåäü, â êàæäîé ãðóïïå äâóðÿäíûå ôîðìû ïî êà÷åñòâó çåðíà ïðåâûøàëè
ìíîãîðÿäíûå.

4. Âûñîêîé îòçûâ÷èâîñòüþ íà óëó÷øåíèå óñëîâèé ñðåäû è âûñîêîé
ñòàáèëüíîñòüþ ðåàêöèè ñðåäû îáëàäàþò ñîðòà ïî ñëåäóþùèì ïîêàçàòåëÿì
êà÷åñòâà: Ñèáèðñêèé àâàíãàðä (ñîäåðæàíèå áåëêà, óðîæàéíîñòü), Ñàøà
(óðîæàéíîñòü), Îìñêèé 90 (áåëîê), Îìñêèé 95, Îìñêèé 99 (áåëîê, êðàõ-
ìàë, ñûðîé æèð), Îìñêèé 96 (ñûðîé æèð, ïëåí÷àòîñòü çåðíà), Îìñêèé 100
(ñûðîé æèð, óðîæàéíîñòü), Ïîäàðîê Ñèáèðè, Îìñêèé ãîëîçåðíûé 2 (ñû-
ðîé æèð), Îìñêèé ãîëîçåðíûé 1 (áåëîê, ñûðîé æèð).
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PRODUCTIVITY AND GRAIN QUALITY OF BARLEY
UNDER CONDITIONS OF THE SOUTHERN FOREST STEPPE

IN WESTERN SIBERIA

Results are given from field and laboratory studies on 15 barley varieties in terms of their main
productivity and grain quality indices, conducted under conditions of the southern forest steppe of
Western Siberia for the period of 2011–2015. Barley varieties included on the State Register of the
Russian Federation and new promising ones developed at the barley breeding laboratory of the
Siberian Research Institute of Agriculture (Omsk) were used as the object of study. It was found that
the formation of main grain quality (protein, starch, and crude fat content, and husk content) and
productivity (thousand-kernel weight and yielding capacity) indices were mainly influenced by
growing conditions of a year. The correlation between grain quality and productivity elements was
found to be negative and varied from moderate to strong depending on growing conditions. On the
contrary, there was a strong positive contingency between grain quality indices. Hulless barley
varieties were superior to chaffy ones in quality but yielded to them in productivity. At the same time,
two-row forms exceeded multi-row ones in grain quality in each group. Certain varieties showed high
response to improved environmental conditions and stability of environmental response as to a
number of indices: Sibirskiy Avangard (protein content, productivity), Sasha (productivity), Omskiy
90 (protein content), Omskiy 95 and Omskiy 99 (protein, starch, and crude fat content), Omskiy 96
(crude fat content, husk content), Omskiy 100 (crude fat content, productivity), Podarok Sibiri and
Omskiy Golozerny 2 (crude fat content), Omskiy Golozerny 1 (protein and crude fat content). These
results could be successfully used in further breeding work.

Keywords: barley, variety, protein, fat, productivity, index of environmental conditions.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÐÀÑÒÅÍÈÅÂÎÄÑÒÂÎ È ÑÅËÅÊÖÈß

22



ÓÄÊ 631.53

Í.Í. ËÈÕÅÍÊÎ1, êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê, âåäóùèé íàó÷íûé ñîòðóäíèê,
Î.Â. ÏÀÐÊÈÍÀ2, êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê, äîöåíò,

Å.À. ×È×ÊÀÍÜ2, ìàãèñòðàíò

1Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðàñòåíèåâîäñòâà è ñåëåêöèè –
ôèëèàë Èíñòèòóòà öèòîëîãèè è ãåíåòèêè ÑÎ ÐÀÍ

630501, Ðîññèÿ, Íîâîñèáèðñêàÿ îáëàñòü, ïîñ. Êðàñíîîáñê, à/ÿ 375

e-mail: lihenko.n@yandex.ru
2Íîâîñèáèðñêèé ãîñóäàðñòâåííûé àãðàðíûé óíèâåðñèòåò

630039, Ðîññèÿ, Íîâîñèáèðñê, óë. Äîáðîëþáîâà, 160

å-mail: parkinaoksana@yandex.ru

ÈÍÒÐÎÄÓÊÖÈß ÊËÅÍÀ ÎÑÒÐÎËÈÑÒÍÎÃÎ
Â ÓÑËÎÂÈßÕ ËÅÑÎÑÒÅÏÈ ÏÐÈÎÁÜß

Èçó÷åíà èíòðîäóêöèîííàÿ óñòîé÷èâîñòü êëåíà îñòðîëèñòíîãî (Acer platanoides L.) â óñ-
ëîâèÿõ ëåñîñòåïè Ïðèîáüÿ. Èññëåäîâàíèÿ ïðîâåäåíû â äåíäðîïàðêå Ñèáèðñêîãî íàó÷íî-èñ-
ñëåäîâàòåëüñêîãî èíñòèòóòà ðàñòåíèåâîäñòâà è ñåëåêöèè – ôèëèàëà Èíñòèòóòà öèòîëîãèè è
ãåíåòèêè Ñèáèðñêîãî îòäåëåíèÿ ÐÀÍ. Èíòðîäóêöèÿ êëåíà îñòðîëèñòíîãî, ñàæåíöû êîòîðîãî
çàâåçåíû èç Îìñêà â 1986 ã., ïðîøëà óñïåøíî. Êëåí õîðîøî ïåðåíîñèò çèìíèé ïåðèîä, ïîáå-
ãè âûçðåâàþò ïîëíîñòüþ è ëèøü â îòäåëüíûå ñóðîâûå çèìû ÷àñòè÷íî ïîâðåæäàåòñÿ îäíîëåò-
íèé ïðèðîñò. Õîðîøèé ðåïðîäóêòèâíûé ïîòåíöèàë ïîçâîëÿåò ôîðìèðîâàòü ïîëíîöåííûå
ñåìåíà â íîâîé ñðåäå, íàáëþäàåòñÿ åñòåñòâåííîå âîçîáíîâëåíèå êëåíà îñòðîëèñòíîãî. Ó ðàñ-
òåíèé, ïîÿâèâøèõñÿ â ðåçóëüòàòå ðàçìíîæåíèÿ ñàìîñåâîì, îòìå÷àåòñÿ çíà÷èòåëüíî âàðüèðî-
âàíèå ïî ìîðôîëîãè÷åñêèì ïîêàçàòåëÿì. Óìåíüøåíèå êîýôôèöèåíòîâ âàðèàöèè íàáëþäàåòñÿ
÷åðåç 5 ëåò ïîñëå âñõîäîâ, ðàñòåíèÿ âûðàâíèâàþòñÿ ïî áèîìåòðè÷åñêèì ïîêàçàòåëÿì, ÷òî
ñâèäåòåëüñòâóåò î ñòàáèëèçàöèè ê ýòîìó âðåìåíè ïðîöåññîâ ðîñòà ðàñòåíèé è ïîâûøåíèè
óðîâíÿ èõ àäàïòàöèè. Íàèáîëüøèé ãîäîâîé ïðèðîñò ó ñåÿíöåâ êëåíà îñòðîëèñòíîãî îòìå÷åí
íà 5-é ãîä. Ðàñòåíèå îáëàäàåò ìîðîçîóñòîé÷èâîñòüþ, ñïîñîáíîñòüþ âûäåðæèâàòü ðåçêèå ïå-
ðåïàäû òåìïåðàòóðû, ïëàñòè÷íîñòüþ è âûñîêîé äåêîðàòèâíîñòüþ, â ñâÿçè ñ ÷åì ìîæåò áûòü
ïðèìåíåí â îçåëåíåíèè ãîðîäñêèõ òåððèòîðèé è ëåñîïàðêîâ.

Êëþ÷åâûå ñëîâà: êëåí îñòðîëèñòíûé, èíòðîäóêöèÿ, ñåÿíåö, ðåïðîäóêòèâíûé ïîòåíöèàë,
åñòåñòâåííîå âîçîáíîâëåíèå, îçåëåíåíèå.

Èíòðîäóêöèÿ äðåâåñíûõ ðàñòåíèé ïðîâîäèòñÿ ñ öåëüþ îáîãàùåíèÿ
êóëüòóðíîé äåíäðîôëîðû òîãî èëè èíîãî ðåãèîíà íîâûìè õîçÿéñòâåííî
öåííûìè âèäàìè. Â õîäå íàáëþäåíèé îöåíèâàåòñÿ èíòðîäóêöèîííàÿ óñ-
òîé÷èâîñòü âèäà, ïðèíèìàåòñÿ ðåøåíèå î âîçìîæíîñòè åãî äàëüíåéøåãî
ðàçâåäåíèÿ íà íîâîì ìåñòå ñ òåìè èëè èíûìè öåëÿìè [1].

Ñâîåîáðàçèå êëèìàòè÷åñêèõ óñëîâèé Çàïàäíî-Ñèáèðñêîãî ðåãèîíà íå
ïîçâîëÿåò ïåðåíåñòè íà åãî òåððèòîðèþ àññîðòèìåíò äåêîðàòèâíûõ äðåâåñ-
íûõ ðàñòåíèé, à òàêæå îïûò èíòðîäóêòîðîâ äðóãèõ ñòðàí áåç åãî êðèòè÷å-
ñêîé îöåíêè [2]. Èíòðîäóêöèÿ â Ñèáèðè èìååò áîëüøîå çíà÷åíèå äëÿ
ëåñíîãî õîçÿéñòâà, çàùèòíîãî ëåñîðàçâåäåíèÿ, ñàäîâî-ïàðêîâîãî ñòðîèòåëü-
ñòâà è îçåëåíåíèÿ, äëÿ ââåäåíèÿ â êóëüòóðó öåííûõ ñûðüåâûõ ðàñòåíèé [3].

Íàèáîëåå ïåðñïåêòèâíûìè äëÿ èñïûòàíèÿ ÿâëÿþòñÿ âèäû ðàñòåíèé,
óñïåøíî ïðîèçðàñòàþùèå (åñòåñòâåííî èëè èñêóññòâåííî) â îáëàñòÿõ, áî-
ëåå õîëîäíûõ è áëèçêèõ ïî êëèìàòó ïóíêòó èíòðîäóêöèè, ñ ýêîëîãè÷åñêè-
ìè òðåáîâàíèÿìè, ñîîòâåòñòâóþùèìè íîâûì óñëîâèÿì âûðàùèâàíèÿ [4].
Ïðè ïåðåíåñåíèè ðàñòåíèÿ â íîâûé ðàéîí, ðåçêî îòëè÷àþùèéñÿ ïî êëè-
ìàòó îò åãî ðîäèíû, È.Â. Ìè÷óðèí ðåêîìåíäîâàë ïðèìåíÿòü ñòóïåí÷àòóþ
àêêëèìàòèçàöèþ [5]. Èíòðîäóêöèîííàÿ ðàáîòà â öåëîì ïîäðàçäåëÿåòñÿ íà
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äâà ïîñëåäîâàòåëüíûõ ýòàïà: ïîäáîð èñõîäíîãî ìàòåðèàëà è ñîáñòâåííî
èíòðîäóêöèÿ ðàñòåíèé â íîâûå ïðèðîäíî-êëèìàòè÷åñêèå óñëîâèÿ [6].

Îäíèì èç ïåðñïåêòèâíûõ äëÿ èíòðîäóêöèè â ñèáèðñêèõ óñëîâèÿõ âè-
äîâ ðîäà Acer L. ÿâëÿåòñÿ Acer platanoides L. Ýòî âèä, åñòåñòâåííî ïðîèçðà-
ñòàþùèé â ëåñíîé çîíå, â òîì ÷èñëå íà ñåâåðå äî ëèíèè Êàðåëüñêèé
ïåðåøååê – þæíàÿ ÷àñòü Îíåæñêîãî îçåðà – Âîëîãäà – Êèðîâ – èñòîêè
ð. Ìèàññ íà Óðàëå – Îðåíáóðã [7]. Äåðåâüÿ äîñòèãàþò â âûñîòó 30 ì, äèà-
ìåòð ñòâîëà äî 1 ì. Ðàñòåíèå îáëàäàåò çíà÷èòåëüíûì âíóòðèâèäîâûì ìíî-
ãîîáðàçèåì. Â êóëüòóðå âûâåäåíî ìíîãî ôîðì, îòëè÷àþùèõñÿ êðîíîé,
ñòåïåíüþ ðàññå÷åííîñòè ëèñòüåâ è èõ îêðàñêîé [7–9]. Êëåí îñòðîëèñòíûé
ÿâëÿåòñÿ õîðîøèì ðàííèì ìåäîíîñîì. Îäíî äåðåâî äàåò äî 9,4 êã ìåäà, ñ
1 ãà – îêîëî 100 êã. Â ñîêå ñîäåðæèòñÿ 1,1 % êàó÷óêà è äî 4 % ñàõàðà [8].
Ìîæåò áûòü èñïîëüçîâàí äëÿ ïîëó÷åíèÿ êëåíîâîãî ñàõàðà [10]. Ëèñòüÿ èñ-
ïîëüçóþòñÿ êàê êðàñèòåëü äëÿ øåðñòè [11], äðåâåñèíà – â ìåáåëüíîì è ñòî-
ëÿðíîì ïðîèçâîäñòâå, ïðè èçãîòîâëåíèè ìóçûêàëüíûõ èíñòðóìåíòîâ [12].

Acer platanoides L. õîðîøî ðàñòåò â óñëîâèÿõ ãîðîäà [12, 13], ÿâëÿåòñÿ
óíèâåðñàëüíûì ïàðêîâûì äåðåâîì. Â ïðåäåëàõ Íîâîñèáèðñêà âñòðå÷àåòñÿ
ðåäêî.

Öåëü ðàáîòû – èçó÷åíèå èíòðîäóêöèîííîé óñòîé÷èâîñòè Acer plata-
noides L. â óñëîâèÿõ äåíäðîïàðêà Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî
èíñòèòóòà ðàñòåíèåâîäñòâà è ñåëåêöèè – ôèëèàëà Èíñòèòóòà öèòîëîãèè è
ãåíåòèêè Ñèáèðñêîãî îòäåëåíèÿ ÐÀÍ (ÑèáÍÈÈÐÑ – ôèëèàë ÈÖèÃ ÑÎ
ÐÀÍ) äëÿ äàëüíåéøåãî èñïîëüçîâàíèÿ â êóëüòóðå.

ÓÑËÎÂÈß, ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâåäåíû â äåíäðîïàðêå ÑèáÍÈÈÐÑà. Ìàòåðèàëîì
ïîñëóæèëè øåñòü ðàñòåíèé Acer platanoides L., ïîëó÷åííûå â 1986 ã. èç Îì-
ñêà è âûñàæåííûå íà òåððèòîðèè äåíäðîëîãè÷åñêîãî ïàðêà â áîòàíè-
êî-ãåîãðàôè÷åñêèé îòäåë «Åâðîïåéñêàÿ ÷àñòü Ðîññèè», ãäå ðàñòåíèÿ ñãðóï-
ïèðîâàíû ïî òèïó ôèòîöåíîçà ñ ó÷åòîì áèîëîãè÷åñêèõ îñîáåííîñòåé è ðàç-
ëè÷íûõ æèçíåííûõ ôîðì. Òðè ýêçåìïëÿðà áûëè âûñàæåíû íà îïóøêå
ãðóïïû è òðè – âíóòðè.

Ïðè ôîðìèðîâàíèè êîëëåêöèè äåíäðîïàðêà äàííûé âèä áûë âïåðâûå
âûñàæåí íà åãî òåððèòîðèè. Îáúåêòîì èññëåäîâàíèÿ òàêæå ÿâëÿëèñü äåðå-
âüÿ ðàçíîâîçðàñòíîãî ñàìîñåâà íà ó÷åòíûõ ïëîùàäêàõ.

Ïðîäâèæåíèå èíòðîäóöåíòîâ â ñåâåðíûå ðàéîíû âî ìíîãîì çàâèñèò îò
ñïîñîáíîñòè ðàñòåíèé àäàïòèðîâàòüñÿ â íîâûõ óñëîâèÿõ. Òåððèòîðèþ ëåñî-
ñòåïè Ïðèîáüÿ õàðàêòåðèçóåò ïðåæäå âñåãî ðåçêî êîíòèíåíòàëüíûé êëèìàò.
Çäåñü áûâàþò áûñòðûå ñìåíû ïîãîäû, çàñóõè ñ ñóõîâåÿìè, ïðåèìóùåñòâåí-
íî þãî-çàïàäíîãî è þæíîãî íàïðàâëåíèé, èçáûòî÷íî óâëàæíåííûå ãîäû,
óðàãàííûå ñ äîæäåì âåòðû, ìàëîñíåæíûå ñóðîâûå çèìû. Òàê, åñëè ïðîñëå-
äèòü îñîáåííîñòè çèìíåãî ïåðèîäà çà 2012–2015 ãã., òî, íàïðèìåð, âûñîòà
ñíåæíîãî ïîêðîâà ñîñòàâëÿëà 22–25 ñì â 2012 ã., 50–65 â 2013 ã., 55–65 â
2014 ã., 55–60 ñì â 2015 ã. ïðè ñðåäíåé ìíîãîëåòíåé åå âåëè÷èíå 30–34 ñì.

Èíòåãðàëüíóþ îöåíêó æèçíåñïîñîáíîñòè è ïåðñïåêòèâíîñòè èíòðî-
äóêöèè ðàñòåíèé ïðîâîäèëè ïî Ï.È. Ëàïèíó è Ñ.Â. Ñèäíåâîé [14]. Îöåíêó
ñðàâíèòåëüíîé çèìîñòîéêîñòè ïðîâîäèëè ïî ìåòîäèêå, ïðåäëîæåííîé Ñî-
âåòîì áîòàíè÷åñêèõ ñàäîâ ÐÀÍ (1975 ã.).
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Îòìå÷àëè îñíîâíûå ôåíîëîãè÷åñêèå ôàçû: íàáóõàíèå è ðàñêðûâàíèå
ïî÷åê, ðàçâåðòûâàíèå ïåðâûõ ëèñòüåâ, öâåòåíèå, ïëîäîíîøåíèå, îêðàøè-
âàíèå ëèñòâû, ëèñòîïàä [15]. Îöåíêó öâåòåíèÿ è ïëîäîíîøåíèÿ ó Acer
platanoides L. îïðåäåëÿëè ãëàçîìåðíî ïî øêàëå Êàïïåðà [16].

Ó ìàòî÷íûõ äåðåâüåâ èçìåðÿëè âûñîòó, à òàêæå äèàìåòð ó îñíîâàíèÿ è
íà âûñîòå 1,3 ì. Äëÿ îöåíêè íàëè÷èÿ ñåÿíöåâ åñòåñòâåííîãî âîçîáíîâëå-
íèÿ Acer platanoides L. áûëî çàëîæåíî 45 ó÷åòíûõ ïëîùàäîê, èç êîòîðûõ 22
ðàñïîëàãàëèñü ïîä êðîíîé äåðåâüåâ è 23 – íà îòêðûòîì ïðîñòðàíñòâå.
Ïðèìåíÿëè îáùåïðèíÿòóþ ìåòîäèêó ó÷åòà ðàñòåíèé íà ìåòðîâûõ ó÷åòíûõ
ïëîùàäêàõ [17, 18]. Äëÿ õàðàêòåðèñòèêè òðàâÿíî-êóñòàðíè÷êîâîãî è ìîõî-
âî-ëèøàéíèêîâîãî ÿðóñîâ çàêëàäûâàþòñÿ ó÷åòíûå ïëîùàäêè ðàçìåðîì
1 ì2. Â ëåñíûõ ôèòîöåíîçàõ, êàê ïðàâèëî, ðåêîìåíäóþò îò 10 äî 20 ïëîùà-
äîê. Ýòî íàèìåíüøåå íåîáõîäèìîå èõ ÷èñëî äëÿ ïîëó÷åíèÿ ñàìîé îáùåé
õàðàêòåðèñòèêè íèæíèõ ÿðóñîâ ëåñíûõ ñîîáùåñòâ [19]. Ïëîùàäêè çàêëà-
äûâàëè ïî äèàãîíàëÿì îáñëåäóåìîé ïëîùàäè ñ ðàñ÷åòîì èõ ìàêñèìàëüíî
ðàâíîìåðíîãî ðàçìåùåíèÿ [20].

Â âåäîìîñòè äëÿ êàæäîãî íàéäåííîãî ýêçåìïëÿðà (ñåÿíöà Acer plata-
noides L.) îòìå÷àëîñü æèçíåííîå ñîñòîÿíèå ïî 5-áàëëüíîé øêàëå (çäîðî-
âûé – 5, ìåõàíè÷åñêè ïîâðåæäåííûé – 4, óãíåòåííûé – 3, áîëüíîé – 2,
ìåðòâûé – 1). Ôèêñèðîâàëè âîçðàñò ðàñòåíèé (îïðåäåëåííûé ïî ãîäè÷íûì
ðóáöàì íà îñåâûõ ïîáåãàõ). Èçìåðÿëè ðÿä áèîìåòðè÷åñêèõ ïîêàçàòåëåé ëè-
ñòüåâ (âûñîòó, äëèíó è øèðèíó ëèñòà, äëèíó ÷åðåøêà) [21].

Äëÿ ñòàòèñòè÷åñêîãî àíàëèçà èç âåäîìîñòè ïî êàæäîìó âîçðàñòó è ãðóï-
ïå ðàñòåíèé (èç 2–5-ëåòíèõ ñåÿíöåâ) áûëî âûáðàíî ïî 25 ìîäåëüíûõ îñî-
áåé. Ýêñïåðèìåíòàëüíûå äàííûå îáðàáàòûâàëèñü ñòàòèñòè÷åñêè ïî
îáùåïðèíÿòûì ìåòîäèêàì. Âàðüèðîâàíèå ïðèçíàêîâ îöåíèâàëè ñ èñïîëü-
çîâàíèåì êîýôôèöèåíòà âàðèàöèè (ìåíåå 10 % – íèçêàÿ ñòåïåíü âàðüèðîâà-
íèÿ ïðèçíàêà, îò 10 äî 30 % – ñðåäíÿÿ, ñâûøå 30 % – âûñîêàÿ) [22].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ñîãëàñíî íåêîòîðûì ïóáëèêàöèÿì, èíòðîäóêöèÿ Acer platanoides L.
â Ñèáèðè î÷åíü ñëîæíà. Ðàñòåíèÿ ÷àùå âñåãî ïëîõî ïåðåíîñÿò çèìíèé
ïåðèîä è íåñïîñîáíû íîðìàëüíî ðàçâèâàòüñÿ. Ïðè ýòîì íà òåððèòîðèè
äåíäðîïàðêà ÑèáÍÈÈÐÑà ðàñòåíèÿ äàííîãî âèäà äîñòèãëè 30-ëåòíåãî
âîçðàñòà è íàõîäÿòñÿ â íàñòîÿùåå âðåìÿ â íîðìàëüíîé ãåíåðàòèâíîé
ñòàäèè ðàçâèòèÿ.

Ó äåðåâüåâ êëåíà îñòðîëèñòíîãî, ðàñòóùèõ íà îïóøêå áîòàíèêî-ãåîãðà-
ôè÷åñêîé ãðóïïû «Åâðîïåéñêàÿ ÷àñòü Ðîññèè», îòìå÷àþòñÿ èíòåíñèâíûå
ðîñò è ïëîäîíîøåíèå. Âûñîòà äåðåâüåâ îò 5 äî 10,5 ì. Íà âûñîòå äî 1 ì ó íèõ
äî ÷åòûðåõ ñòâîëîâ (îäíî äåðåâî îêàçàëîñü îäíîñòâîëüíîå). Äèàìåòð ñòâî-
ëîâ íà âûñîòå 1,3 ì 7–21 ñì. Êðîíà íà÷èíàåòñÿ íà âûñîòå îò 1,65 äî 2,40 ì.
Îñíîâíàÿ ÷àñòü êðîíû ñôîðìèðîâàëàñü â þãî-âîñòî÷íîì íàïðàâëåíèè (â
íàïðàâëåíèè – îò ãðóïïû), äèàìåòð åå 5,8 ì.

Îäíî äåðåâî èç òåõ, êîòîðûå ðàñòóò âíóòðè ãðóïïû, èìååò äâà ñòâîëà,
äâà äðóãèõ ðàñòóò â îäèí. Âûñîòà äåðåâüåâ îò 4 äî 7 ì, êðîíà íà âûñîòå îò
1,5 äî 3,40 ì, äèàìåòð êðîíû 1,5–3,2 ì, äèàìåòð ñòâîëîâ íà âûñîòå 1,3 ì îò
4,5 äî 8,2 ñì. Òàêèì îáðàçîì, îòìå÷àåòñÿ çíà÷èòåëüíàÿ ðàçíèöà àíàëèçè-
ðóåìûõ ïðèçíàêîâ ó ðàñòåíèé, íàõîäÿùèõñÿ â ðàçëè÷íûõ óñëîâèÿõ, ÷òî
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îáóñëîâëåíî ñòåïåíüþ êîíêóðåíöèè ðàñòåíèé çà
àáèîòè÷åñêèå ôàêòîðû (òàáë. 1).

Èçó÷åíèå äèíàìèêè ðèòìà ñåçîííîãî ðàçâè-
òèÿ ðàñòåíèé çà ïðåäåëàìè åñòåñòâåííîãî àðåàëà
èìååò áîëüøîå çíà÷åíèå [7, 22]. Âàæíîñòü ôåíî-
ëîãè÷åñêèõ íàáëþäåíèé â ïðàêòèêå îçåëåíåíèÿ
ãîðîäîâ è â ëåñíîì õîçÿéñòâå íåëüçÿ íåäîîöåíè-
âàòü. Ïî ìàòåðèàëàì ìíîãîëåòíèõ ôåíîëîãè÷å-
ñêèõ íàáëþäåíèé ìîæíî óñòàíîâèòü è ðåêîìåíäî-
âàòü îïòèìàëüíûå ñðîêè ïîñàäêè, óõîäà è çàùèòû.

Ïðè îçåëåíåíèè òåððèòîðèé èçó÷åíèå äèíà-
ìèêè ñåçîííîãî ðàçâèòèÿ ðàñòåíèé ïîçâîëÿåò ïî-
äîáðàòü â äåíäðîãðóïïû îñîáè, êîòîðûå íàèáîëåå
öåííû ñ ýñòåòè÷åñêèõ ïîçèöèé è ïî ñàíèòàð-
íî-ãèãèåíè÷åñêèì êà÷åñòâàì. Ïðè èçó÷åíèè ôå-
íîëîãè÷åñêèõ îñîáåííîñòåé äðåâåñíûõ ðàñòåíèé
ïîëó÷àþò öåííóþ èíôîðìàöèþ î áèîëîãè÷åñêèõ
ñâîéñòâàõ âèäîâ è èõ ýêîëîãè÷åñêèõ òðåáîâàíèÿõ,
÷òî ïîçâîëÿåò ñîçäàòü óñòîé÷èâûå è äîëãîâå÷íûå
íàñàæäåíèÿ.

Â äåíäðîïàðêå ÑèáÍÈÈÐÑà êëåí îñòðîëè-
ñòíûé ïðîõîäèò âñå ôàçû ðàçâèòèÿ, âïîëíå çèìî-
ñòîåê, ïîáåãè âûçðåâàþò ïîëíîñòüþ, è ëèøü â
îòäåëüíûå ñóðîâûå çèìû ÷àñòè÷íî ïîâðåæäàåòñÿ
îäíîëåòíèé ïðèðîñò (òàáë. 2). Ïîâðåæäåíèÿ âðå-
äèòåëÿìè è áîëåçíÿìè íå íàáëþäàåòñÿ. Öâåòåíèå
êëåíà îñòðîëèñòíîãî ïðîèñõîäèò äî ðàñïóñêàíèÿ
ëèñòüåâ, çàêàí÷èâàåòñÿ ôàçà öâåòåíèÿ ïðè íåïîë-
íîé îáëèñòâåííîñòè. Äàëüíåéøåå ðàçâèòèå ôàç
çàâèñèò îò ïîãîäíî-êëèìàòè÷åñêèõ óñëîâèé, ïðî-
õëàäíàÿ è âëàæíàÿ îñåíü óäëèíÿåò ïåðèîä âåãåòà-
öèè. Ñîçðåâàíèå ñåìÿí â îñíîâíîì ïðèõîäèòñÿ
íà II è III äåêàäû ñåíòÿáðÿ, îïàäåíèå ëèñòüåâ íà
I äåêàäó îêòÿáðÿ. Èíòåãðàëüíàÿ îöåíêà æèçíå-
ñïîñîáíîñòè ñîñòàâèëà 98 áàëëîâ, ÷òî õàðàêòåðè-
çóåò âèä êàê âïîëíå ïåðñïåêòèâíûé. Îöåíêà ïëî-
äîíîøåíèÿ è èíòåíñèâíîñòü öâåòåíèÿ ïî øêàëå
Êàïïåðà õîðîøàÿ.

Â ðàçíûå ãîäû èññëåäîâàíèÿ, îïðåäåëåííî
ðàçëè÷àþùèåñÿ ïî ãèäðîòåðìè÷åñêîìó ðåæèìó,
õàðàêòåð ðàçâèòèÿ ðàñòåíèé êëåíà ñóùåñòâåííî
íå ðàçëè÷àëñÿ ïî ôåíîëîãè÷åñêîìó ðèòìó. Îä-
íàêî ôåíîôàçû â ðàçíûå ãîäû âñå æå íàñòóïàëè
ïî-ðàçíîìó.

Òàê, èíòåíñèâíîå íàêîïëåíèå ýôôåêòèâíûõ
òåìïåðàòóð â 2016 ã., íà÷èíàÿ ñ ñàìîãî íà÷àëà âå-
ãåòàöèè (â àïðåëå ñóììà òåìïåðàòóð âûøå 5 °Ñ
ñîñòàâèëà óæå 91 °Ñ íà êîíåö ìåñÿöà ïðè ñðåäíåì
ìíîãîëåòíåì çíà÷åíèè 18 °Ñ), óñêîðèëî ðàçâåðçà-
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íèå ïî÷åê, êîòîðîå ïðîèçîøëî 23 àïðåëÿ, ÷òî íà 2 è 6 äíåé ðàíüøå, ÷åì â
2014 è 2015 ãã. ñîîòâåòñòâåííî  (òàáë. 3).

Òàêèì îáðàçîì, íà îñíîâàíèè äàííûõ ôåíîëîãè÷åñêîãî íàáëþäåíèÿ è
ìîðôîìåòðè÷åñêèõ ïîêàçàòåëåé ìàòî÷íûõ äåðåâüåâ ìîæíî ñäåëàòü âûâîä î
ïðèñïîñîáëåííîñòè èíòðîäóöåíòîâ, ïðîèçðàñòàþùèõ íà òåððèòîðèè äåíä-
ðîïàðêà, ê ìåñòíûì êëèìàòè÷åñêèì óñëîâèÿì. Ðåàêöèÿ ðàñòåíèé íà íîâûå
äëÿ íèõ óñëîâèÿ âûðàùèâàíèÿ ïðåäïîëîæèòåëüíî îïðåäåëÿåòñÿ ïðîèñõîæ-
äåíèåì èñõîäíûõ ðàñòåíèé, à òàêæå, âîçìîæíî, îñîáåííîñòÿìè âûáîðà
ìåñòà ïîñàäêè ðàñòåíèé.

Ïðè îáñëåäîâàíèè ó÷àñòêà, íà êîòîðîì ïðîèçðàñòàþò äåðåâüÿ Acer
platanoides L., îáíàðóæèâàþòñÿ äîâîëüíî ìíîãî÷èñëåííûå ñåÿíöû èññëå-
äóåìîãî âèäà, ÷òî òàêæå ïîëîæèòåëüíî õàðàêòåðèçóåò åãî ïî ñòåïåíè àäàï-
òàöèè ê ìåñòíûì óñëîâèÿì. Ñ öåëüþ èçó÷åíèÿ èìåþùåéñÿ â äåíäðàðèè
ïîïóëÿöèè êëåíà îñòðîëèñòíîãî áûëî ïðîâåäåíî ãåîáîòàíè÷åñêîå îïèñà-
íèå ó÷àñòêà, íà êîòîðîì îíà ñîñðåäîòî÷åíà.

Â õîäå ðàáîò âûÿñíèëîñü, ÷òî ó÷àñòîê, íà êîòîðîì ïðîèçðàñòàåò ïîïó-
ëÿöèÿ Acer platanoides L. è íà êîòîðîì íàìè ðàñïîëàãàëèñü ó÷åòíûå ïëî-
ùàäêè, îäíîðîäåí ïî ìèêðîðåëüåôó, íî íå îäíîðîäåí ïî âèäîâîìó ñîñòàâó
äðåâåñíûõ è òðàâÿíèñòûõ ðàñòåíèé. Òðàâÿíèñòûå ïðåäñòàâëåíû ñëåäóþ-
ùèìè âèäàìè: îâñÿíèöà ëóãîâàÿ, âüþíîê ïîëåâîé, îäóâàí÷èê ëåêàðñòâåí-
íûé, êîñòðåö áåçîñòûé, ëàï÷àòêà ãóñèíàÿ, çîëîòàðíèê ãèãàíòñêèé, êîëî-
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Ò à á ë è ö à 2
Ðåçóëüòàòû ôåíîëîãè÷åñêèõ íàáëþäåíèé, 2014–2016 ãã.

Ãîä Ðàçâåðçàíèå
ïî÷åê

Öâåòåíèå Ñîçðåâàíèå
Ëèñòîïàä

Íà÷àëî Êîíåö Íà÷àëî Êîíåö

2014 25.04 05.05 16.05 30.07 15.09 03.10

2015 29.04 11.05 20.05 27.07 17.09 06.10

2016 23.04 05.05 18.05 28.07 13.09 01.10

Ò à á ë è ö à 3
Ãèäðîòåðìè÷åñêèå óñëîâèÿ â ãîäû èññëåäîâàíèé

Ìåñÿö

Ñðåäíåå ìíîãîëåòíåå
çíà÷åíèå Ãîä

S ýô.
òåìï., °Ñ

S îñàäêîâ,
ìì

2014 2015 2016
S ýô.

òåìï., °Ñ
S îñàäêîâ,

ìì
S ýô.

òåìï., °Ñ
S îñàäêîâ,

ìì
S ýô.

òåìï., °Ñ
S îñàäêîâ,

ìì

Àïðåëü 18 24 53 19 66 11 91 34

Ìàé 186 37 211 50 312 72 270 32

Èþíü 548 55 582 17 727 32 712 38

Èþëü 985 61 1052 77 1190 112 1184 77

Àâãóñò 1317 67 1467 32 1564 63 1565 20



êîëü÷èê êðàïèâîëèñòíûé, êóïåíà ëåêàð-
ñòâåííàÿ, ñìîë¸âêà áåëàÿ, çåìëÿíèêà
ëåñíàÿ, êóïûðü ëåñíîé, ëþöåðíà ïîñåâíàÿ,
êëåâåð ïîëçó÷èé. Äîìèíèðóþùèìè ÿâëÿ-
þòñÿ îâñÿíèöà ëóãîâàÿ è âüþíîê ïîëåâîé.
Ðàñòåíèÿ îáðàçóþò ìîùíûé äåðíîâûé
ñëîé, ÷òî ñîçäàåò ñëîæíîñòè äëÿ ïðîðàñòà-
íèÿ ñåìÿí. Êðîìå òîãî, íà ó÷åòíûõ ïëî-
ùàäêàõ ïðîèçðàñòàëè òàêæå ñåÿíöû áåðåçû
áåëîé, êëåíà òàòàðñêîãî, ïóçûðåïëîäíèêà
êàëèíîëèñòíîãî, ñèðåíè âåíãåðñêîé.

Íà ó÷àñòêå, ãäå îáíàðóæåíû âñõîäû
Acer platanoides L., áûëè çàëîæåíû 45
ó÷åòíûõ ïëîùàäîê íà ðàññòîÿíèè îò 12 äî
45 ì îò ìàòî÷íûõ äåðåâüåâ. Îêàçàëîñü,
÷òî íà ó÷åòíûõ ïëîùàäêàõ ïðîèçðàñòàþò
ðàñòåíèÿ ðàçíîãî âîçðàñòà, îò 1 äî 5 ëåò.
×èñëî èññëåäóåìûõ îñîáåé íà îäíîé ïëî-
ùàäêå âàðüèðîâàëî îò 1 äî 28 øò. Æèç-
íåííîå ñîñòîÿíèå ðàñòåíèé îöåíèâàåòñÿ
ïî 5-áàëëüíîé øêàëå Ìîèñååâà [20].

Ñîãëàñíî ïîêàçàòåëÿì, ïðèâåäåííûì â
òàáë. 4, âèäíî, ÷òî 2-ëåòíèå ñåÿíöû Acer
platanoides L. èìåëè âûñîòó îò 5,5 äî
10,9 ñì, äëèíó ëèñòà îò 4,2 äî 9,1 ñì, ÷å-
ðåøêà îò 1,3 äî 4,6 ñì, øèðèíó ëèñòà îò 2
äî 5,3 ñì ïðè âàðüèðîâàíèè ïðèçíàêîâ îò
15,8 äî 30,3 %. Ó 3-ëåòíèõ ñåÿíöåâ âûñîòà
6,9–13,2 ñì, äëèíà ëèñòà 5,4–11,3 ñì, ÷å-
ðåøêà 1,6–5,5 ñì, øèðèíà ëèñòà 2,2–
7,2 ñì. Ó 4-ëåòíèõ ñåÿíöåâ âûñîòà îò 11 äî
21,5 ñì, äëèíà ëèñòà îò 5,3 äî 11,5 ñì, ÷å-
ðåøêà 4,1–9,2 ñì, øèðèíà ëèñòà 4,2–
9,6 ñì. Êîýôôèöèåíòû âàðèàöèè ñâèäå-
òåëüñòâóþò î ñðåäíåé ñòåïåíè âàðüèðîâà-
íèÿ ïðèçíàêîâ.

Ðåçóëüòàòû èçìåðåíèÿ ïîêàçàòåëåé
ñàìîñåâà 5-ëåòíåãî âîçðàñòà ïî âûñîòå,
äëèíå ëèñòà, ÷åðåøêà è øèðèíå ëèñòà
áûëè ñëåäóþùèìè: âûñîòà îò 14,3 äî
25,8 ñì, äëèíà ëèñòà 5,5–13,2 ñì, ÷åðåø-
êà 4,6–9,5 ñì, øèðèíà ëèñòà 4,3–9,5 ñì.
Äèàìåòð îñåâîãî ïîáåãà ó îñíîâàíèÿ îò
0,2 äî 0,4 ñì. Êîýôôèöèåíò âàðèàöèè
èçó÷àåìûõ ïðèçíàêîâ îò 11,0 äî 20,8 %,
÷òî çíà÷èòåëüíî ìåíüøå ïî ñðàâíåíèþ ñ
êîýôôèöèåíòàìè âàðèàöèè ïîêàçàòåëåé
2–4-ëåòíåãî ñàìîñåâà, ÷òî ñâèäåòåëüñòâó-
åò î ñòàáèëèçàöèè ïðîöåññîâ ðîñòà è ðàç-
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âèòèÿ ðàñòåíèé ïî ìåðå óâåëè÷åíèÿ èõ âîçðàñòà, ïîâûøåíèè óðîâíÿ
àäàïòàöèè è â ðåçóëüòàòå âûðàâíèâàíèÿ ðàñòåíèé, ñîñòàâëÿþùèõ ïîïó-
ëÿöèþ, ïî ìîðôîëîãè÷åñêèì ïîêàçàòåëÿì.

Â öåëÿõ èçó÷åíèÿ äèíàìèêè ãîäîâûõ ïðèðîñòîâ ïðîâåäåíî ñîïîñòàâëå-
íèå âåëè÷èí ãîäîâûõ ïðèðîñòîâ ïî ãîäàì. Êàê âèäíî ïî äàííûì, ïðèâåäåí-
íûì â òàáë. 5, ãîäè÷íûé ñðåäíèé ïðèðîñò ó Acer platanoides L. â âîçðàñòå äî
5 ëåò ñîñòàâèë â íàøèõ óñëîâèÿõ îò 2,3 äî 7,2 ñì. Ñðåäíèé ïðèðîñò â
2011–2015 ãã. 3,9 ñì. Íàèáîëüøèé ïðèðîñò èìåëè 5-ëåòíèå ñåÿíöû – 7,2 ñì.

Òàêèì îáðàçîì, ñîãëàñíî ïðîâåäåííûì èññëåäîâàíèÿì, ó ðàçíîâîç-
ðàñòíûõ ñåÿíöåâ íàáëþäàåòñÿ ñòàáèëüíûé åæåãîäíûé ïðèðîñò, îíè íå
îáìåðçàþò, ïî ãîäîâîìó ïðèðîñòó ðàñòåíèÿ îäðåâåñíåâàþò íà 100 %,
çèìíèé ïåðèîä íå îêàçûâàåò íåãàòèâíîãî âëèÿíèÿ íà æèçíåñïîñîáíîñòü.

ÂÛÂÎÄÛ

1. Â äåíäðîïàðêå ÑèáÍÈÈÐÑà êëåí îñòðîëèñòíûé Acer platanoides L.,
ñàæåíöû êîòîðîãî çàâåçåíû èç Îìñêà â 1986 ã., èíòðîäóöèðîâàí, ïðîõîäèò
âñå ôàçû ðàçâèòèÿ, õîðîøî ïåðåíîñèò çèìíèé ïåðèîä, ïîáåãè âûçðåâàþò
ïîëíîñòüþ, è ëèøü â îòäåëüíûå ñóðîâûå çèìû ÷àñòè÷íî ïîâðåæäàåòñÿ îä-
íîëåòíèé ïðèðîñò.

2. Õîðîøèé ðåïðîäóêòèâíûé ïîòåíöèàë ïîçâîëÿåò ôîðìèðîâàòü ïîë-
íîöåííûå ñåìåíà â íîâîé ñðåäå. Íà ó÷àñòêå áîòàíèêî-ãåîãðàôè÷åñêîé
ãðóïïû «Åâðîïåéñêàÿ ÷àñòü Ðîññèè» íàáëþäàåòñÿ åñòåñòâåííîå âîçîáíîâ-
ëåíèå êëåíà Acer platanoides L.

3. Ñïîñîáíîñòü äàííîãî âèäà êëåíà ê àäàïòàöèè, ðîñòó, ðàçâèòèþ è
ðàçìíîæåíèþ â íîâûõ äëÿ òàêñîíà óñëîâèÿõ ñóùåñòâîâàíèÿ ïðåäïîëîæè-
òåëüíî îïðåäåëÿåòñÿ ïðîèñõîæäåíèåì èñõîäíûõ ýêçåìïëÿðîâ.

4. Ó ðàñòåíèé, ïîÿâèâøèõñÿ â ðåçóëüòàòå ðàçìíîæåíèÿ ñàìîñåâîì, îò-
ìå÷àåòñÿ çíà÷èòåëüíîå âàðüèðîâàíèå ïî ìîðôîëîãè÷åñêèì ïîêàçàòåëÿì.
Óìåíüøåíèå êîýôôèöèåíòîâ âàðèàöèè íàáëþäàåòñÿ ÷åðåç 5 ëåò ïîñëå
âñõîäîâ, ðàñòåíèÿ âûðàâíèâàþòñÿ ïî áèîìåòðè÷åñêèì õàðàêòåðèñòèêàì,
÷òî ñâèäåòåëüñòâóåò î ñòàáèëèçàöèè ê ýòîìó âðåìåíè ïðîöåññîâ ðîñòà ðàñ-
òåíèé è ïîâûøåíèþ óðîâíÿ èõ àäàïòàöèè. Íàèáîëüøèé ãîäè÷íûé ïðèðîñò
ó ñåÿíöåâ êëåíà Acer platanoides L. îòìå÷åí òàêæå íà 5-é ãîä.

5. Â ïðîöåññå èíòðîäóêöèè â óñëîâèÿõ äåíäðîïàðêà ÑèáÍÈÈÐÑà âû-
ÿâëåíî, ÷òî êëåí îñòðîëèñòíûé Acer platanoides L. îáëàäàåò çèìîñòîéêî-
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Ò à á ë è ö à 5
Ãîäîâîé ïðèðîñò 5-ëåòíèõ ñåÿíöåâ Acer platanoides L., ñì

Ãîä Lim Õñð. ± mx ñð. Êîýôôèöèåíò
âàðèàöèè, %

2011 1,4–5 3,06 ± 0,20 33

2012 1,3–6,1 2,3 ± 0,22 46,6

2013 1,7–6 3,1 ± 0,25 40,6

2014 2,3–7 4,32 ± 0,23 26

2015 4,9–11,5 7,2 ± 0,37 25,4



ñòüþ, ïëàñòè÷íîñòüþ è âûñîêîé äåêîðàòèâíîñòüþ, â ñâÿçè ñ ÷åì ìîæåò
èñïîëüçîâàòüñÿ â îçåëåíåíèè ãîðîäñêèõ òåððèòîðèé è ëåñîïàðêîâ.
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INTRODUCTION OF THE NORWAY MAPLE
IN THE FOREST-STEPPE AREAS NEAR THE OB

Tolerance of the Norway maple (Acer platanoides L.) of being introduced to the forest-steppe
areas near the Ob was studied. The studies were conducted in the arboretum of the Siberian Research
Institute of Plant Production and Breeding – Branch of the Institute of Cytology and Genetics, SB
RAS. Norway maple nurslings were brought from Omsk in 1986, and successfully introduced. The
Norway maple is highly tolerant of winter conditions, its sprouts ripen well and, only in some severe
winters, one-year growths are partially damaged. Good reproductive potential of Norway maples
makes it possible to form full-valued seeds in a new environment, natural regeneration is observed.
Norway maple plants derived from self-sown seeds are characterized by significant variation in their
morphological parameters. Coefficients of variation have been observed to decrease in 5 years after
coming-up, the plants even out as to biometric characteristics, that indicates stabilization of the
growth processes and increase in the adaptation level of plants by this time. The highest annual growth
in Norway maple seedlings was observed in the fifth year of their life. The Norway maple is
distinguished by high winter hardiness, frost resistance, capable of withstanding large temperature
drops, plasticity and high ornamental qualities, so that it can be used for landscaping city streets and
rest areas.

Keywords: Norway maple, introduction, seedling, reproductive potential, natural regeneration,
landscaping.
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ÎÖÅÍÊÀ ÊÎËËÅÊÖÈÎÍÍÛÕ ÎÁÐÀÇÖÎÂ ÐÅÄÈÑÀ
ÄËß ÑÅËÅÊÖÈÈ Â ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

Èññëåäîâàíû êîëëåêöèîííûå îáðàçöû ðåäèñà îòå÷åñòâåííîé è çàðóáåæíîé ñåëåêöèè íà
îñíîâå îáùåïðèíÿòûõ â îâîùåâîäñòâå ìåòîäèê ñ öåëüþ êîìïëåêñíîé îöåíêè èñõîäíîãî ìà-
òåðèàëà äëÿ ñåëåêöèè ïî îñíîâíûì õîçÿéñòâåííî öåííûì ïðèçíàêàì, âêëþ÷àÿ ïðîäóêòèâ-
íîñòü, ñêîðîñïåëîñòü, óðîæàéíîñòü. Íàáëþäåíèÿ ïðîâåäåíû â Áàðíàóëå íà òåïëè÷íîì êîìáè-
íàòå ÎÀÎ «Èíäóñòðèàëüíûé» â 2014 ã. è Çàïàäíî-Ñèáèðñêîé îâîùíîé îïûòíîé ñòàíöèè â
2016 ã. Â çàùèùåííîì ãðóíòå â çèìíå-âåñåííåì îáîðîòå (ôåâðàëü–ìàðò) èçó÷àëè ñîðòà Êîð-
ñàð, Êàìåëîò, Êàéìàí è â âåñåííåì îáîðîòå (àïðåëü–ìàé) – ñîðòà Êàðìåí, Ìåðêàäî. Â îáîèõ
îïûòàõ èññëåäîâàíèÿ ïðîâîäèëè â ñðàâíåíèè ñî ñòàíäàðòîì Äîíàð F1. Â îòêðûòîì ãðóíòå
îöåíèâàëè 14 îáðàçöîâ â ñðàâíåíèè ñî ñòàíäàðòîì Êðàñà Àëòàÿ. Íàáëþäåíèÿ ïîêàçàëè, ÷òî
èçó÷àåìûå îáðàçöû ðåäèñà èìåëè ðàçëè÷íóþ ðåàêöèþ íà èíòåíñèâíîñòü îñâåùåíèÿ â çèì-
íå-âåñåííèé ïåðèîä âûðàùèâàíèÿ. Â óñëîâèÿõ íèçêîé îñâåùåííîñòè âûäåëåííûå ñîðòîîáðàç-
öû Äîíàð F1 è Ìåðêàäî ïîêàçàëè ñàìûå áûñòðûå òåìïû ôîðìèðîâàíèÿ òîâàðíûõ êîðíåïëîäîâ
ïðè êîìïàêòíîé ðîçåòêå ëèñòüåâ, ÷òî ñîîòâåòñòâóåò òðåáîâàíèÿì êàññåòíîãî âûðàùèâàíèÿ ðå-
äèñà â çèìíèõ òåïëèöàõ íà ãèäðîïîííûõ óñòàíîâêàõ. Ïî êîìïëåêñó ïðèçíàêîâ âûäåëèëèñü
ñîðòà ðåäèñà Ìåðêàäî è Sparkber, ðåêîìåíäóåìûå ê èñïîëüçîâàíèþ â êà÷åñòâå èñõîäíîãî ìà-
òåðèàëà äëÿ äàëüíåéøåé ñåëåêöèîííîé ðàáîòû â óñëîâèÿõ Çàïàäíîé Ñèáèðè.

Êëþ÷åâûå ñëîâà: ðåäèñ, ñîðò, ãèáðèä, óðîæàéíîñòü, ìàññà êîðíåïëîäà.

Â íàñòîÿùåå âðåìÿ îáùåñòâî îñîçíàåò âñå áîëåå ñåðüåçíóþ ïîòðåá-
íîñòü â ïðîèçâîäñòâå ïðîäóêòîâ ôóíêöèîíàëüíîãî ïèòàíèÿ äëÿ îçäîðîâëå-
íèÿ íàñåëåíèÿ. Â Ðîññèè ðàçðàáîòàíà ïðîãðàììà «Çäîðîâîå ïèòàíèå –
çäîðîâüå íàöèè». Ðåäèñ êàê îäèí èç öåííåéøèõ ïðîäóêòîâ çäîðîâîãî ðà-
öèîíà èãðàåò âàæíóþ ðîëü â ðåøåíèè äàííîé çàäà÷è. Âûâåäåíèå ñîðòîâ,
îáëàäàþùèõ êîìïëåêñîì öåííûõ ïðèçíàêîâ, îòâå÷àþùèõ òðåáîâàíèÿì
ñîâðåìåííîñòè, – àêòóàëüíàÿ çàäà÷à ñåëåêöèè.

Êàê èçâåñòíî, ðåäèñ îáëàäàåò äîâîëüíî êîðîòêèì ïåðèîäîì âåãåòàöèè,
ÿâëÿåòñÿ õîëîäîñòîéêèì ðàñòåíèåì äëèííîãî äíÿ. Ýòè áèîëîãè÷åñêèå îñî-
áåííîñòè ïðèáëèæàþò åãî ê çåëåííûì êóëüòóðàì è ïîçâîëÿþò âûðàùèâàòü
äàííûé îâîù ïî÷òè êðóãëîãîäè÷íî ïðè óñëîâèè ñîáëþäåíèÿ îïðåäåëåí-
íûõ òðåáîâàíèé.

Ïî ìíåíèþ ðÿäà àâòîðîâ, ïåðñïåêòèâíûìè ÿâëÿþòñÿ òåõíîëîãèè âû-
ðàùèâàíèÿ îâîùåé â çàùèùåííîì ãðóíòå ñ èñïîëüçîâàíèåì ãèäðîïîííûõ
ñòåëëàæíûõ óñòàíîâîê [1–6]. Ïðèìåíåíèå äàííûõ òåõíîëîãèé ïðåäúÿâëÿåò
îñîáûå òðåáîâàíèÿ ê ñîðòîîáðàçöàì ðåäèñà. Ñîðòà è ãèáðèäû äîëæíû áûòü
âûñîêîóðîæàéíûìè, ñêîðîñïåëûìè, òåíåâûíîñëèâûìè, óñòîé÷èâûìè ê
ñòåáëåâàíèþ, èìåòü êîìïàêòíóþ ðîçåòêó ëèñòüåâ è êîðíåïëîä îêðóãëîé
ôîðìû ñ õîðîøèìè âêóñîâûìè êà÷åñòâàìè. Äëÿ îñåííå-çèìíå-âåñåííåãî
ïåðèîäà âîçäåëûâàíèÿ ïðåäïî÷òèòåëüíû ìàëîîáëèñòâåííûå ñîðòà ðåäèñà,
îòëè÷àþùèåñÿ ñèëüíûì ðîñòîì êîðíåïëîäîâ â óñëîâèÿõ íèçêîé îñâåùåí-
íîñòè.
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Öåëü èññëåäîâàíèÿ – õîçÿéñòâåííî-áèîëîãè÷åñêàÿ îöåíêà êîëëåêöè-
îííûõ îáðàçöîâ ðåäèñà äëÿ ñåëåêöèè â óñëîâèÿõ Çàïàäíîé Ñèáèðè.

ÓÑËÎÂÈß, ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ðàáîòû ïðîâîäèëè â Áàðíàóëå â òåïëè÷íîì êîìïëåêñå ÎÀÎ «Èíäó-
ñòðèàëüíûé» è íà Çàïàäíî-Ñèáèðñêîé îâîùíîé îïûòíîé ñòàíöèè â 2014
è 2016 ãã. Îáúåêòîì èññëåäîâàíèé ïîñëóæèëè 17 ñîðòîâ è òðè ãèáðèäà F1
ðåäèñà ðàçëè÷íîãî ãåîãðàôè÷åñêîãî ïðîèñõîæäåíèÿ. Êóëüòóðà âûðàùè-
âàëàñü â âåñåííèå ñðîêè ïî îáùåïðèíÿòîé â çîíå òåõíîëîãèè, â çèì-
íå-âåñåííèå ñðîêè – ìåòîäîì ïîäòîïëåíèÿ (èëè ïðèëèâ–îòëèâ). Ñðàâ-
íèòåëüíàÿ îöåíêà ñîðòîâ è ãèáðèäîâ ðåäèñà îòå÷åñòâåííîé è çàðóáåæ-
íîé ñåëåêöèè ïðîâåäåíà ïî îáùåïðèíÿòûì â îâîùåâîäñòâå ìåòîäèêàì
[7–10].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Èçó÷àåìûå îáðàçöû ðåäèñà ïîêàçàëè çíà÷èòåëüíóþ ðàçíèöó â èí-
òåíñèâíîñòè íàðàñòàíèÿ ëèñòîâîé ìàññû ó ðàçëè÷íûõ ñîðòîâ. Äîíàð F1
íà ïðîòÿæåíèè âñåãî ïåðèîäà âûðàùèâàíèÿ îòñòàâàë ïî äèíàìèêå óâå-
ëè÷åíèÿ äëèíû è ìàññû ðîçåòêè ëèñòüåâ îò îñòàëüíûõ îáðàçöîâ. Ê äàòå
óáîðêè ñðåäíÿÿ äëèíà ëèñòüåâ ó íåãî ñîñòàâèëà 15,9 ñì, ìàññà ðîçåòêè –
3,8 ã.

Ñîðòà Êîðñàð, Êàìåëîò è Êàéìàí õàðàêòåðèçîâàëèñü ìîùíûì ðîñòîì
íàäçåìíîé ÷àñòè ðàñòåíèé â òå÷åíèå âñåãî ïåðèîäà âåãåòàöèè, â ÷åì îíè
ìàëî ðàçëè÷àëèñü äðóã îò äðóãà. Ïðè óáîðêå ìàêñèìàëüíàÿ ñðåäíÿÿ äëèíà
ëèñòà (24,7 ñì) îòìå÷åíà ó Êàìåëîò, ìàêñèìàëüíàÿ ìàññà ðîçåòêè ëèñòüåâ
(6,4 ã) ïîëó÷åíà ó Êîðñàð. Òîâàðíàÿ ñïåëîñòü ðåäèñà íàñòóïàåò, êîãäà äèà-
ìåòð êîðíåïëîäà ïðåâûøàåò 1,5 ñì.

Ñðåäè èçó÷àåìûõ îáðàçöîâ Äîíàð F1 ïîêàçûâàë íàèëó÷øèå òåìïû
íàðàñòàíèÿ äèàìåòðà êîðíåïëîäà è íà 22-å ñóòêè ïîñëå ïîÿâëåíèÿ âñõî-
äîâ äîñòèãàë äèàìåòðà áîëåå 2,0 ñì. Ó ñîðòîâ Êîðñàð è Êàìåëîò äèàìåòð
êîðíåïëîäà òîëüêî äîñòèã òåõíè÷åñêîé ñïåëîñòè (äèàìåòð ³ 1,5 ñì). Ðàç-
âèòèå êîðíåïëîäîâ ó ñîðòà Êàéìàí ïðîèñõîäèëî çíà÷èòåëüíî ìåäëåí-
íåå, è äèàìåòð 1,5 ñì áûë äîñòèãíóò òîëüêî ê êîíöó ñðîêà âûðàùèâàíèÿ,
íà 30-å ñóòêè.

Ëó÷øèì ïîêóïàòåëüñêèì ñïðîñîì ïîëüçóþòñÿ êîðíåïëîäû ðåäèñà
äèàìåòðîì 2,5–3 ñì, ïîýòîìó óáîðêó ïðîâîäÿò ïî äîñòèæåíèè òðåáóåìîãî
ðåçóëüòàòà. Â íàøèõ èññëåäîâàíèÿõ óáîðêó ïðîâîäèëè íà 30-å ñóòêè. Ê
ýòîìó ñðîêó íàèáîëüøèé äèàìåòð êîðíåïëîäà îòìå÷àëñÿ ó Äîíàð F1 (2,8
ñì), íàèìåíüøèé ðàçìåð êîðíåïëîäà áûë ó ñîðòà Êàéìàí (1,8 ñì). Êîðñàð
è Êàìåëîò ñôîðìèðîâàëè êîðíåïëîäû äèàìåòðîì 2,3 è 2,7 ñì ñîîòâåòñò-
âåííî.

Íà äàòó óáîðêè ñôîðìèðîâàâøèåñÿ êîðíåïëîäû ðåäèñà çíà÷èòåëüíî
ðàçëè÷àëèñü ïî ïðîäóêòèâíîñòè. Ñðåäíÿÿ ìàññà êîðíåïëîäà ó Äîíàð F1 ñî-
ñòàâèëà 11,4 ã, Êîðñàð – 6,3, Êàìåëîò – 8,6, Êàéìàí – 3,8 ã.

Ðàçëè÷íûé õàðàêòåð ðîñòà è ïðîäóêòèâíîñòü èçó÷àåìûõ îáðàçöîâ ðåäè-
ñà ïðè âûðàùèâàíèè â çèìíèõ òåïëèöàõ ìîãóò áûòü îáóñëîâëåíû êàê ñîðòî-
âûìè îñîáåííîñòÿìè, òàê è õàðàêòåðíîé ðåàêöèåé ðàñòåíèé íà óðîâåíü
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îñâåùåííîñòè. Â íàøåì ñëó÷àå â òå÷åíèå ïåðèîäà âûðàùèâàíèÿ (09.02–
12.03.2014) ñðåäíåñóòî÷íàÿ ñîëíå÷íàÿ ðàäèàöèÿ ñîñòàâèëà 850 Äæ/ñì2, äèà-
ïàçîí êîëåáàíèé íàêîïëåííîé çà ñóòêè ñîëíå÷íîé ýíåðãèè âàðüèðîâàë îò
604 äî 1200 Äæ/ñì2. Äëÿ ñðàâíåíèÿ: ñ 20.04 ïî 20.05 2014 ã. ñðåäíåñóòî÷íàÿ
ñîëíå÷íàÿ ðàäèàöèÿ ñîñòàâèëà 2312 Äæ/ñì2, äèàïàçîí êîëåáàíèé íàêîïëåí-
íîé çà ñóòêè ñîëíå÷íîé ýíåðãèè â òå÷åíèå ìåñÿöà âàðüèðîâàë îò 709 äî 3327
Äæ/ñì2.

Ïðè îöåíêå îáðàçöîâ ðåäèñà ïî áèîìåòðè÷åñêèì ïîêàçàòåëÿì âî
âðåìÿ óáîðêè âûäåëèëñÿ Äîíàð F1, õàðàêòåðèçóþùèéñÿ íàèëó÷øèì ñî-
îòíîøåíèåì ðàçìåðà è ìàññû êîðíåïëîäà ê ìàññå ðîçåòêè ëèñòüåâ
(òàáë. 1).

Îñòàëüíûå îáðàçöû èìåëè áîëüøóþ îáëèñòâåííîñòü è ìåíüøóþ ìàññó
êîðíåïëîäà. Òàêèì îáðàçîì, ñîðòà Êîðñàð, Êàéìàí è Êàìåëîò ïî ïðîäóê-
òèâíîñòè è áèîìåòðè÷åñêèì ïîêàçàòåëÿì íå ñîîòâåòñòâóþò òðåáîâàíèÿì,
ïðåäúÿâëÿåìûì ê ñîðòàì ðåäèñà äëÿ çàùèùåííîãî ãðóíòà.

Ïðè èçó÷åíèè ñîðòîâ Êàðìåí, Ìåðêàäî (Ðîññèÿ) â ñðàâíåíèè ñ çà-
ðåêîìåíäîâàâøèì ñåáÿ Äîíàð F1 ïîñåâ ïðîâîäèëè â äâà ñðîêà: 4 è 20 àï-
ðåëÿ.

Ïîãîäíûå óñëîâèÿ àïðåëÿ–ìàÿ 2014 ã. õàðàêòåðèçîâàëèñü óìåðåííûìè
ñðåäíåñóòî÷íûìè òåìïåðàòóðàìè (6–8 °Ñ) è àíîìàëüíî íèçêîé äëÿ ýòîãî
âðåìåíè ãîäà îñâåùåííîñòüþ âñëåäñòâèå áîëüøîãî êîëè÷åñòâà ïàñìóðíûõ
äíåé. Ýòî, ñ îäíîé ñòîðîíû, èñêëþ÷àëî ïåðåãðåâû âîçäóõà â òåïëèöàõ, ñ
äðóãîé – íå äàâàëî äîñòàòî÷íîãî óðîâíÿ îñâåùåííîñòè âíóòðè.

Ñðàâíèòåëüíûé àíàëèç äèíàìèêè óâåëè÷åíèÿ äëèíû ëèñòüåâ ðåäèñà
ïîêàçàë, ÷òî ñêîðîñòü ëèíåéíîãî ðîñòà ëèñòüåâ âûøå ïðè âòîðîì ñðîêå ïî-
ñåâà ó âñåõ èçó÷åííûõ îáðàçöîâ. Â öåëîì çà ïåðèîä âûðàùèâàíèÿ ñàìàÿ
âûñîêàÿ ñêîðîñòü ðîñòà ëèñòüåâ áûëà ó ñîðòà Ìåðêàäî, à íàèáîëåå íèçêèå
òåìïû ðîñòà îòìå÷àëèñü ó Äîíàð F1.

Äèíàìèêà èçìåíåíèÿ ìàññû ðîçåòêè ëèñòüåâ ðåäèñà òàêæå çàâèñåëà
îò ñðîêîâ âûðàùèâàíèÿ è ðàçëè÷àëàñü ó èçó÷àåìûõ îáðàçöîâ. Ïðè ïåðâîì
ñðîêå âûðàùèâàíèÿ Äîíàð F1 èìåë íàèìåíüøóþ ìàññó ëèñòüåâ ïî ñðàâíå-
íèþ ñ äðóãèìè ñîðòàìè. Ïðè âòîðîì ñðîêå ïîñåâà ó âñåõ èçó÷åííûõ îá-
ðàçöîâ ìàññà ðîçåòêè ëèñòüåâ áûëà áîëüøå ïî ñðàâíåíèþ ñ ïåðâûì
ñðîêîì âûðàùèâàíèÿ. Ñàìûå íèçêèå òåìïû íàðàñòàíèÿ ìàññû ëèñòüåâ
îòìå÷àëèñü ó ñîðòà Êàðìåí. Ìåðêàäî õàðàêòåðèçîâàëñÿ íàèáîëåå èíòåí-
ñèâíûì ðîñòîì ëèñòüåâ.
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Ò à á ë è ö à 1
Áèîìåòðè÷åñêèå ïîêàçàòåëè îáðàçöîâ ðåäèñà ïðè óáîðêå,

ÎÀÎ «Èíäóñòðèàëüíûé» (ôåâðàëü–ìàðò 2014 ã.)

Ñîðò
(ãèáðèä)

Ïðîèñõîæäå-
íèå

Äëèíà
ëèñòüåâ, ñì

Ìàññà
ëèñòüåâ, ã

Äèàìåòð êîð-
íåïëîäà, ñì

Ìàññà
êîðíåïëîäà, ã

Ìàññà ëèñòüåâ/
ìàññà êîðíåïëîäà

Êîðñàð Ðîññèÿ 22,9 6,4 2,3 6,3 1/0,99

Êàìåëîò Ðîññèÿ 24,7 6,2 2,7 8,6 1/1,40

Êàéìàí Ðîññèÿ 22,7 5,7 1,8 3,8 1/0,67

Äîíàð F1 Ùâåéöàðèÿ 15,9 3,8 2,8 11,4 1/3,00



Ïîä âëèÿíèåì ñðîêîâ ïîñåâà ðîñò íàäçåìíîé âåãåòàòèâíîé ÷àñòè ðå-
äèñà íåîäèíàêîâ, ÷òî îáúÿñíÿåòñÿ ðàçíûì óðîâíåì ïðèõîäà ñîëíå÷íîãî
ñâåòà. Òàê, ïðè ïåðâîì ñðîêå âûðàùèâàíèÿ (04.04–10.05) äèàïàçîí êîëåáà-
íèé íàêîïëåííîé çà ñóòêè ñîëíå÷íîé ýíåðãèè âàðüèðîâàë îò 90 äî 1899
Äæ/ñì2, ïðè âòîðîì (20.04–23.05) ïðèõîä ñîëíå÷íîé ðàäèàöèè èçìåíÿëñÿ
îò 333 äî 1908 Äæ/ñì2 â ñóòêè.

Àíàëèç èçìåíåíèÿ ìàññû êîðíåïëîäà ðåäèñà ïîêàçàë, ÷òî ïðè ïåðâîì
ñðîêå ïîñåâà â óñëîâèÿõ áîëåå íèçêîé îñâåùåííîñòè Äîíàð F1 èìåë íàèáî-
ëåå âûñîêèå òåìïû óâåëè÷åíèÿ ìàññû êîðíåïëîäà ïî ñðàâíåíèþ ñ äðóãèìè
îáðàçöàìè. Îäíàêî ê äàòå óáîðêè (íà 30-å ñóòêè) åãî ïðåâçîøåë ñîðò Ìåð-
êàäî.

Ïðè âòîðîì ñðîêå âûðàùèâàíèÿ, â óñëîâèÿõ ëó÷øåé îñâåùåííîñòè,
äèíàìèêà íàðàñòàíèÿ ìàññû êîðíåïëîäà ó âñåõ îáðàçöîâ áûëà áîëåå âû-
ðîâíåííîé, ëó÷øóþ ñêîðîñòü íàðàñòàíèÿ ìàññû êîðíåïëîäà ïîêàçàëè
Ìåðêàäî è Äîíàð F1 (òàáë. 2).

Îöåíèâàÿ òîâàðíûå êà÷åñòâà êîðíåïëîäîâ ðåäèñà, ñëåäóåò îòìåòèòü,
÷òî ïðè ïåðâîì ñðîêå âûðàùèâàíèÿ ñðåäíèé äèàìåòð êîðíåïëîäà ó âñåõ
îáðàçöîâ áûë ïðèìåðíî îäèíàêîâûì è ñîñòàâèë 2,9–3,1 ñì. Íàèáîëüøàÿ
ìàññà êîðíåïëîäà îòìå÷åíà ó Ìåðêàäî (15,0 ã) è Äîíàð F1 (12,8 ã), íàèìåíü-
øàÿ – ó Êàðìåí (10,6 ã).

Ïðè âòîðîì ñðîêå âûðàùèâàíèÿ ëó÷øèå ïîêàçàòåëè äèàìåòðà êîðíå-
ïëîäà èìåëè Äîíàð F1 (4,2 ñì) è Êàðìåí (4,0 ñì), íàèáîëüøàÿ ìàññà êîðíå-
ïëîäà îòìå÷åíà ó Ìåðêàäî (15,0 ã) è Äîíàð F1 (13,0 ã).

Íà îñíîâàíèè äâóõ îïûòîâ, ïðîâåäåííûõ â ðàçíûå ñðîêè, ïðè îöåíêå
îáðàçöîâ ðåäèñà íà ìîìåíò óáîðêè ïî ñîîòíîøåíèþ ìàññû ëèñòüåâ è ìàñ-
ñû êîðíåïëîäà âûäåëèëè Äîíàð F1 è Ìåðêàäî êàê èìåâøèå íàèëó÷øèå ïî-
êàçàòåëè.

Ïðîäîëæèòåëüíîñòü âåãåòàöèîííîãî ïåðèîäà ÿâëÿåòñÿ îäíèì èç îñ-
íîâíûõ ïàðàìåòðîâ ñåëåêöèè. Õàðàêòåðèñòèêà ñîðòà èëè îáðàçöà ïî ñòåïå-
íè ñïåëîñòè – îò ñêîðîñïåëîãî äî ïîçäíåñïåëîãî ÷åðåç ñðåäíåðàííèå,
ñðåäíåñïåëûå, ñðåäíåïîçäíèå – ìîæåò êîëåáàòüñÿ â çîíàëüíîì àñïåêòå.
Ïîýòîìó åå èçó÷åíèå ïðîâîäÿò â êàæäîé êîíêðåòíîé çîíå îòäåëüíî.

Ñðåäè 14 èçó÷åííûõ â îòêðûòîì ãðóíòå îáðàçöîâ â ñðàâíåíèè ñ ñîðòîì
Êðàñà Àëòàÿ ñàìîå ðàííåå ôîðìèðîâàíèå êîðíåïëîäà îòìå÷åíî ó ñîðòà
Race ojandar (Ôðàíöèÿ), íà 12-å ñóòêè ïîñëå ïîñåâà. Îäíàêî ïî ïðîäîëæè-
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Ò à á ë è ö à 2
Áèîìåòðè÷åñêèå ïîêàçàòåëè îáðàçöîâ ðåäèñà ïðè óáîðêå, ÎÀÎ «Èíäóñòðèàëüíûé»

(àïðåëü–ìàé 2014 ã.)

Ñîðò
(ãèáðèä)

Ïðîèñõîæäå-
íèå

Ìàññà ëèñòüåâ, ã Äèàìåòð êîðíå-
ïëîäà, ñì

Ìàññà
êîðíåïëîäà, ã

Ìàññà ëèñòüåâ/
ìàññà êîðíåïëîäà

Ñðîê ïîñåâà
1-é 2-é 1-é 2-é 1-é 2-é 1-é 2-é

Êàðìåí Ðîññèÿ 5,4 5,8 2,9 4,0 10,6 11,8 1/1,96 1/2,03

Ìåðêàäî Ðîññèÿ 5,8 7,6 3,1 3,8 15,0 15,0 1/2,59 1/1,97

Äîíàð F1 Øâåéöàðèÿ 5,2 6,8 2,9 4,2 12,8 13,0 1/2,50 1/1,91
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36 Ò à á ë è ö à 3
Ìîðôîëîãè÷åñêèå ïðèçíàêè îáðàçöîâ ðåäèñà â ïèòîìíèêå èñõîäíîãî ìàòåðèàëà, 2016 ã.

Ñîðò (ãèáðèä) ×èñëî
ëèñòüåâ, øò.

Ëèñò, ñì Êîðíåïëîä

Äëèíà Ø èðèíà Ôîðìà Îêðàñêà ïîâåðõíîñòè Äëèíà, ñì Äèàìåòð, ñì

Syla 8 10,6 6,1 Ñîñóëüêîâèäíàÿ Áåëàÿ 7,7 1,7

Mediano datil rojo 6 16,7 8,0 Óäëèíåííî-öèëèíäðè÷åñêàÿ Òåìíî-ðîçîâàÿ 11,4 2,2

Rondeel F1 6 11,3 5,7 Îêðóãëàÿ Êðàñíàÿ 3,4 3,3

Rabanitos rojos 6 10,8 5,9 Îêðóãëàÿ Êðàñíàÿ 3,7 3,8

Eterna o/s 6 10,5 5,4 Ýëëèïòè÷åñêàÿ Êðàñíàÿ 3,4 2,4

Pernot 5 11,3 6,1 Óäëèíåííî-öèëèíäðè÷åñêàÿ Ìàëèíîâàÿ ñ áåëûì êîí÷èêîì 6,1 2,0

Sparkber 6 6,1 4,7 Ýëëèïòè÷åñêàÿ Ðîçîâàÿ ñ áåëûì êîí÷èêîì 3,5 2,8

Kader F1 5 4,9 3,2 Îêðóãëàÿ Êðàñíàÿ 3,5 3,4

Tavaszi Piros 6 11,8 6,1 Ïëîñêî-îêðóãëàÿ Êðàñíàÿ 3,0 2,5

Escarlata 6 13,0 6,2 Óäëèíåííî-öèëèíäðè÷åñêàÿ Áîðäîâàÿ 3,6 1,9

Chinese Short Red 6 17,2 7,5 Ñîñóëüêîâèäíàÿ Ðîçîâàÿ 7,4 1,6

Sernida 7 13,5 5,5 Ýëëèïòè÷åñêàÿ Êðàñíàÿ 3,9 2,7

Race Capitole 6 18,3 8,2 Îêðóãëàÿ Êðàñíàÿ 3,1 3,0

Race ojandar 6 12,6 5,8 Óäëèíåííî-öèëèíäðè÷åñêàÿ Ìàëèíîâàÿ ñ áåëûì êîí÷èêîì 5,5 1,9

Êðàñà Àëòàÿ, ñòàíäàðò 6 10,4 5,5 Îêðóãëàÿ Êðàñíàÿ 3,4 3,2



òåëüíîñòè âåãåòàöèîííîãî ïåðèîäà ñóùåñòâåííûõ ðàçëè÷èé ìåæäó îáðàç-
öàìè íå îáíàðóæåíî, ÷èñëî ñóòîê îò âñõîäîâ äî òåõíè÷åñêîé ñïåëîñòè
êîðíåïëîäà ñîñòàâèëî 23–26.

Ïðè îöåíêå ìîðôîëîãè÷åñêèõ ïðèçíàêîâ îáðàçöû çíà÷èòåëüíî ðàçëè-
÷àëèñü ïî ôîðìå è îêðàñêå ïîâåðõíîñòè êîðíåïëîäà (òàáë. 3). Ôîðìà êîð-
íåïëîäà îò ïëîñêî-îêðóãëîé äî ñîñóëüêîâèäíîé, îêðàñêà áåëàÿ, êðàñíàÿ,
ìàëèíîâàÿ, êðàñíàÿ è ìàëèíîâàÿ ñ áåëûì êîí÷èêîì.

Óðîæàéíîñòü – îäèí èç âàæíåéøèõ ïîêàçàòåëåé, âî ìíîãîì îïðå-
äåëÿþùèé ýôôåêòèâíîñòü âûðàùèâàíèÿ êóëüòóðû. Ïî ìàññå òîâàðíîãî
êîðíåïëîäà, îáùåé è òîâàðíîé óðîæàéíîñòè âûäåëèëñÿ ñîðò Mediano
datil rojo, îäíàêî îí ôîðìèðóåò êîðíåïëîä ïóñòîòåëûé âíóòðè (òàáë. 4).

Ïî êîìïëåêñó ìîðôîëîãî-áèîëîãè÷åñêèõ ïðèçíàêîâ âûäåëåí ñîðò Spar-
kber ñ ïëîòíîé ñî÷íîé áåëîé ìÿêîòüþ è ðîçîâûìè ïÿòíàìè âíóòðè.

ÇÀÊËÞ×ÅÍÈÅ

Ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî èçó÷àåìûå îáðàçöû ðåäèñà
èìåëè ðàçëè÷íóþ ðåàêöèþ íà èíòåíñèâíîñòü îñâåùåíèÿ â çèìíå-âåñåí-
íèé ïåðèîä âûðàùèâàíèÿ. Â óñëîâèÿõ íèçêîé îñâåùåííîñòè ñîðòà Êàìå-
ëîò, Êîðñàð è Êàéìàí õàðàêòåðèçîâàëèñü óñèëåííûì ðîñòîì ðîçåòêè
ëèñòüåâ ïðè ñëàáîì ðàçâèòèè êîðíåïëîäà è ïðîäîëæèòåëüíûì ïåðèîäîì
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Ò à á ë è ö à 4
Óðîæàéíîñòü îáðàçöîâ ðåäèñà â ïèòîìíèêå èñõîäíîãî ìàòåðèàëà, 2016 ã.

Ñîðò (ãèáðèä) Ïðîèñõîæäå-
íèå

Óðîæàéíîñòü, êã/ì2
Òîâàðíîñòü, % Ìàññà òîâàðíîãî

êîðíåïëîäà, ãîáùàÿ òîâàðíàÿ

Syla Äàíèÿ 6,6 5,5 83,3 20,0

Mediano datil rojo Èñïàíèÿ 8,2 7,5 91,7 27,3

Rondeel F1 Íèäåðëàíäû 3,4 2,5 72,7 9,1

Rabanitos rojos Êîëóìáèÿ 3,5 2,8 80,0 10,0

Eterna o/s ÔÐÃ 5,0 3,9 77,8 14,3

Pernot Â.Âîëüòà 4,2 3,7 88,2 13,3

Sparkber Èñëàíäèÿ 4,9 4,6 93,8 16,7

Kader F1 Ãîëëàíäèÿ 5,0 5,0 100 18,0

Tavaszi Piros Äàíèÿ 6,0 3,4 57,1 12,5

Escarlata Âåíãðèÿ 2,9 2,1 72,2 7,7

Chinese Short Red Ìåêñèêà 4,5 3,4 75,0 12,5

Sernida ßïîíèÿ 7,3 5,5 75,0 20,0

Race Capitole Ôðàíöèÿ 4,3 2,5 57,9 9,1

Race ojandar » 4,0 3,7 91,7 13,6

Êðàñà Àëòàÿ, ñòàíäàðò ÐÔ 4,4 4,0 90,0 14,3

ÍÑÐ0,05 0,2



íàñòóïëåíèÿ òîâàðíîé ñïåëîñòè, ÷òî äåëàåò èõ ìàëîïðèãîäíûìè äëÿ âûðà-
ùèâàíèÿ â çàùèùåííîì ãðóíòå.

Íàèáîëåå áûñòðûìè òåìïàìè ôîðìèðîâàíèÿ òîâàðíûõ êîðíåïëîäîâ
â óñëîâèÿõ íèçêîé îñâåùåííîñòè õàðàêòåðèçîâàëèñü Äîíàð F1 è Ìåðêà-
äî. Ýòè ñîðòîîáðàçöû èìåëè íå òîëüêî êîìïàêòíóþ ðîçåòêó ëèñòüåâ, íî
è áûñòðî ðàñòóùèé êðóïíûé êîðíåïëîä, ÷òî ñîîòâåòñòâóåò òðåáîâàíèÿì
êàññåòíîãî âûðàùèâàíèÿ ðåäèñà â çèìíèõ òåïëèöàõ íà ãèäðîïîííûõ óñ-
òàíîâêàõ.

Ïðè îöåíêå îáðàçöîâ â îòêðûòîì ãðóíòå âûÿâëåíî, ÷òî õîòÿ ñîðò
Mediano datil rojo îêàçàëñÿ ñàìûì óðîæàéíûì, îäíàêî îí ôîðìèðóåò êîð-
íåïëîä ïóñòîòåëûé âíóòðè. Ñîðò Pernot òàêæå îáðàçóåò íåáîëüøèå ïóñòî-
òû, íî èìååò îòëè÷íûé òîâàðíûé âèä. Ïî êîìïëåêñó ïðèçíàêîâ âûäåëåí
ñîðò Sparkber ñ ïëîòíîé ñî÷íîé áåëîé ìÿêîòüþ è ðîçîâûìè ïÿòíàìè
âíóòðè.

Âûäåëèâøèåñÿ ñîðòà Ìåðêàäî è Sparkber ðåêîìåíäóåòñÿ èñïîëüçî-
âàòü â êà÷åñòâå èñõîäíîãî ìàòåðèàëà äëÿ ñåëåêöèè â óñëîâèÿõ Çàïàäíîé
Ñèáèðè.
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EVALUATION OF GARDEN RADISH ACCESSIONS
FOR PURPOSES OF BREEDING IN WESTERN SIBERIA

A number of radish accessions bred home and abroad were examined based on conventional
methods for growing vegetables, with the purpose of evaluating parent material for breeding of radish
varieties for key economic characters, including productivity, early maturity and yielding capacity.
Studies were carried out in Barnaul at the JSC “Industrialny” in 2014 and the West-Siberian
Vegetable Experiment Station in 2016. For protected ground were studied Camelot, Corsair and
Caiman accessions, sown in February and March, and Carmen and Mercado accessions, sown in
spring at two dates. Studies in both experiments were conducted compared to the standard Donar F1.
Fourteen accessions sown outdoors were evaluated compared to the standard Krasa Altaya.
Observations showed that the radish accessions under study had different responses to lighting
intensity during their winter-spring growing period. Under low lighting, Donar and Mercado
accessions have demonstrated the fastest rates of commercial root yield formation with compact
rosettes of leaves that meet the requirements of radish growing in hydroponic greenhouses. Mercado
and Sparkber were remarkable among other accessions for the complex of traits that allowed
recommending them to be used as parent material in the further breeding work.

Keywords: radish, variety, hybrid, yielding capacity, root weight.
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ÈÍÒÐÎÄÓÊÖÈß ÑÎÐÒÎÂ ÇÅÌËßÍÈÊÈ ÊÐÓÏÍÎÏËÎÄÍÎÉ
Â ÓÑËÎÂÈßÕ ËÅÑÎÑÒÅÏÈ ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

Ñ 2014 ïî 2016 ã. â Íîâîñèáèðñêîé îáëàñòè ïðîâåäåíû èññëåäîâàíèÿ 10 èíîðàéîííûõ è
ñèáèðñêèõ ñîðòîâ çåìëÿíèêè (Ôåñòèâàëüíàÿ (êîíòðîëü), Âèìà Êèìáåðëè, Íýíñè, Ôëîðåéñ,
Èçàóðà, Äàðñåëåêò, Äàðîÿëü, Òðþôåëü, Ñîëíå÷íàÿ ïîëÿíêà, Îñòàðà). Ó÷èòûâàëè èõ óðîæàé-
íîñòü, çèìîñòîéêîñòü, óñòîé÷èâîñòü ê áîëåçíÿì. Âûäåëåíû ñîðòà çåìëÿíèêè êðóïíîïëîä-
íîé, íàèáîëåå ïðèãîäíûå äëÿ âûðàùèâàíèÿ â óñëîâèÿõ ëåñîñòåïè Çàïàäíîé Ñèáèðè. Ñàìàÿ
âûñîêàÿ óðîæàéíîñòü îòìå÷åíà ó ñîðòîâ Îñòàðà (183,1 ö/ãà) è Ôëîðåéñ (84,4 ö/ãà), ÷òî çíà-
÷èòåëüíî âûøå, ÷åì ó êîíòðîëüíîãî ñîðòà Ôåñòèâàëüíàÿ (64,4 ö/ãà). Îòíîñèòåëüíî óñòîé÷è-
âûìè ê áåëîé ïÿòíèñòîñòè ïî íàáëþäåíèÿì 2015 ã. ñëåäóåò ñ÷èòàòü ñîðòà ñî ñòåïåíüþ
ïîðàæåíèÿ äî 0,5 áàëëà è íèæå: Îñòàðà (0,2), Ñîëíå÷íàÿ ïîëÿíêà (0), Òðþôåëü (0,5). Â
2016 ã. ïåðå÷èñëåííûå ñîðòà òàêæå èìåëè íàèìåíüøóþ ñòåïåíü ïîðàæåíèÿ áåëîé ïÿòíèñòî-
ñòüþ – 0,7; 0,6; 1,3 ñîîòâåòñòâåííî. Îäíàêî êîëè÷åñòâî ðàñòåíèé, ïîðàæåííûõ ñåðîé ãíè-
ëüþ, áûëî íàèáîëåå âûñîêèì èç âñåõ èçó÷àåìûõ ñîðòîâ, îñîáåííî ó ñîðòà Òðþôåëü. Â
2015–2016 ãã. âûÿâëåíà âûñîêàÿ çèìîñòîéêîñòü ó ðàéîíèðîâàííûõ ñîðòîâ Ôåñòèâàëüíàÿ
(êîíòðîëü) è Ñîëíå÷íàÿ ïîëÿíêà, ó íåðàéîíèðîâàííûõ – Îñòàðà è Òðþôåëü (ñòåïåíü ïîä-
ìåðçàíèÿ îò 0 äî 1 áàëëà), íèçêàÿ – ó ñîðòîâ Âèìà Êèìáåðëè, Íýíñè, Èçàóðà, Äàðñåëåêò, Äà-
ðîÿëü, Ôëîðåéñ (ñòåïåíü ïîäìåðçàíèÿ 3 áàëëà è áîëåå).

Êëþ÷åâûå ñëîâà: çåìëÿíèêà, èíòðîäóêöèÿ, èíîðàéîííûå ñîðòà, êîëëåêöèîííûé ïèòîì-
íèê, ìîðîçîóñòîé÷èâîñòü.

Ñîðò – âåäóùèé ôàêòîð â ñîçäàíèè âûñîêîïðîäóêòèâíûõ íàñàæäå-
íèé çåìëÿíèêè êðóïíîïëîäíîé. Â êîíêóðñíûõ èñïûòàíèÿõ íà ãîñóäàð-
ñòâåííûõ ñîðòîó÷àñòêàõ Íîâîñèáèðñêîé îáëàñòè Êðàñíîçåðñêîì (Êóëóí-
äèíñêàÿ ñòåïü), Áàðàáèíñêîì (Áàðàáèíñêàÿ ñòåïü) è Íîâîñèáèðñêîì
(ëåñîñòåïü) ïðîâåäåíû èññëåäîâàíèÿ ïî âëèÿíèþ ñîðòà íà ïðîäóêòèâ-
íûå êà÷åñòâà çåìëÿíèêè. Ðåçêîå ðàçëè÷èå ïîãîäíî-êëèìàòè÷åñêèõ óñëî-
âèé ïî äàííûì ïðèðîäíûì çîíàì äàåò âîçìîæíîñòü ðàñøèðåíèÿ ñîðòè-
ìåíòà çà ñ÷åò èíòðîäóöèðîâàííûõ ñîðòîâ [1–3]. Ïî äàííûì Ñ.Ä. Àéäæà-
íîâîé [4], ìîäåëü èäåàëüíîãî ñîðòà çåìëÿíèêè äîëæíà âêëþ÷àòü â ñåáÿ
56 ïðèçíàêîâ. Ñîâìåùåíèå èõ â îäíîì ãåíîòèïå – çàäà÷à áóäóùåãî, íî
ïëàíîìåðíîå èññëåäîâàíèå â ýòîì íàïðàâëåíèè íåîáõîäèìî âåñòè ïî-
ñòîÿííî.

Öåëü ðàáîòû – èçó÷èòü õîçÿéñòâåííî öåííûå ïðèçíàêè ïåðñïåêòèâíûõ
èíîðàéîííûõ ñîðòîâ çåìëÿíèêè êðóïíîïëîäíîé.
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ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Äëÿ ïðîâåäåíèÿ èíòðîäóêöèîííîãî èçó÷åíèÿ ñîðòîâ íà òåððèòîðèè
áèîïîëèãîíà Ñèáèðñêîãî ôèçèêî-òåõíè÷åñêîãî èíñòèòóòà àãðàðíûõ ïðî-
áëåì (Íîâîñèáèðñê) â 2014 ã. çàëîæåí ïèòîìíèê çåìëÿíèêè ñàäîâîé
(Fragaria ´ ananassa Duch). Â êîëëåêöèè áîëüøîé íàáîð ñîðòîâ çåìëÿíè-
êè: ìåñòíûõ ñîðòîâ íàðîäíîé ñåëåêöèè, èíòðîäóöèðîâàííûõ èç ðàçíûõ
ñòðàí è ðåãèîíîâ çàðóáåæíûõ è îòå÷åñòâåííûõ ñîðòîâ, ýëèòíûõ, îòáîð-
íûõ ñåÿíöåâ. Ïîñàäî÷íûé ìàòåðèàë ïîëó÷åí èç Íàó÷íî-èññëåäîâàòåëü-
ñêîãî èíñòèòóòà ñàäîâîäñòâà èì. Ì.À. Ëèñàâåíêî (Áàðíàóë), Âñåðîññèé-
ñêîãî ñåëåêöèîííî-òåõíîëîãè÷åñêîãî èíñòèòóòà ñàäîâîäñòâà è ïèòîìíè-
êîâîäñòâà, ÔÃÓÏ «Ìèíóñèíñêîå», ÔÃÁÍÓ «Ãîðíî-Àëòàéñêîå», ÔÃÓÏ
«Áàê÷àðñêîå», ÎÎÎ «Åâðîñåìåíà», Íîâîñèáèðñêîé çîíàëüíîé ïëîäî-
âî-ÿãîäíîé îïûòíîé ñòàíöèè èì. È.Â. Ìè÷óðèíà, Èíñòèòóòà öèòîëîãèè
è ãåíåòèêè ÐÀÍ (Íîâîñèáèðñê), Áàðàáèíñêîãî ïëîäîâî-ÿãîäíîãî ãîññîð-
òîó÷àñòîêà, ÇÀÎ «Ïëîäîïèòîìíèê èì. Ì.À. Ëèñàâåíêî». Èç ïîëó÷åííîé
ðàññàäû ñôîðìèðîâàíà êîëëåêöèÿ çåìëÿíèêè ñ ïðèñâîåíèåì êàæäîìó
ñîðòó êîëëåêöèîííîãî íîìåðà, îïðåäåëåíû ðàéîíèðîâàííûå è íåðàéîíè-
ðîâàííûå ñîðòîîáðàçöû çåìëÿíèêè êðóïíîïëîäíîé.

Â êîëëåêöèîííîì ïèòîìíèêå ïðîâîäÿò áûñòðóþ ïðåäâàðèòåëüíóþ
îöåíêó ïîñòóïàþùèõ íîâûõ ñîðòîîáðàçöîâ â òå÷åíèå íå áîëåå 3–4 ëåò. Íà-
áëþäåíèÿ çà ñîðòàìè âåäóò ïî ñîêðàùåííîé ñõåìå. Èçó÷àþò çèìîñòîé-
êîñòü, ñòåïåíü ïîðàæåíèÿ íàèáîëåå îïàñíûìè áîëåçíÿìè è âðåäèòåëÿìè,
óðîæàéíîñòü è êà÷åñòâî ÿãîä. Ïðèçíàêè îöåíèâàþò âèçóàëüíî ïî ñîðòó â
öåëîì. Íà îñíîâå ïðåäâàðèòåëüíîé îöåíêè âûäåëÿþò ñîðòà äëÿ âñåñòîðîí-
íåãî ïåðâè÷íîãî èçó÷åíèÿ è äëÿ èñïîëüçîâàíèÿ â ñåëåêöèè. Ïðåäïîñàäî÷-
íàÿ ïîäãîòîâêà ïî÷âû, ïëîòíîñòü ðàçìåùåíèÿ êóñòîâ, ñïîñîáû óõîäà
îáùåïðèíÿòûå äëÿ ëåñîñòåïè Çàïàäíîé Ñèáèðè.

Îïûòíûé ó÷àñòîê çåìëÿíèêè ïëîùàäüþ 0,5 ãà îáðàìëåí ñ þæíîé
ñòîðîíû ÿáëîíåâûì ñàäîì, ñ ñåâåðíîé – áåðåçîâûì êîëêîì. Çàêëàäêó
êîëëåêöèîííîãî ïèòîìíèêà çåìëÿíèêè ñàäîâîé ïðîâîäèëè ñ 28 àâãóñòà
ïî 2 ñåíòÿáðÿ 2014 ã. Ñõåìà ïîñàäêè äâóñòðî÷íàÿ, ïëîùàäü ïèòàíèÿ îäíî-
ãî ðàñòåíèÿ 0,25 ì2.

Îáúåêòîì èññëåäîâàíèÿ ñòàëè 10 èíîðàéîííûõ è ñèáèðñêèõ ñîðòîîá-
ðàçöîâ çåìëÿíèêè. Ó÷èòûâàëè èõ õîçÿéñòâåííî öåííûå ïðèçíàêè, óðîâåíü
àäàïòàöèè ê óñëîâèÿì ëåñîñòåïè Çàïàäíîé Ñèáèðè.

Èññëåäîâàíèÿ ïðîâîäèëè ñîãëàñíî ìåòîäè÷åñêèì ðóêîâîäñòâàì [5–11].
Óðîæàéíîñòü ó÷èòûâàëè âåñîâûì ìåòîäîì.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïîãîäíûå óñëîâèÿ èãðàþò çíà÷èòåëüíóþ ðîëü äëÿ ðîñòà è ðàçâèòèÿ
çåìëÿíèêè. Íåáëàãîïðèÿòíûå ôàêòîðû âî âðåìÿ ñîçðåâàíèÿ ÿãîä – ïî÷-
âåííàÿ è âîçäóøíàÿ çàñóõà. Âûñîêèå òåìïåðàòóðû âûçûâàþò ñïåêàíèå è
äåôîðìàöèþ ÿãîä, óâÿäàíèå è ãèáåëü îòäåëüíûõ ðàñòåíèé. Ïîõîæèå óñëî-
âèÿ ñëîæèëèñü ëåòîì 2016 ã. Ïðè íåáëàãîïðèÿòíûõ îñåííå-çèìíèõ óñëîâè-
ÿõ ïîäìåðçàþò ëèñòüÿ, îòäåëüíûå ðîæêè, âûïàäàþò îòäåëüíûå êóñòû è
ìåäëåííî èäåò îòðàñòàíèå ëèñòüåâ. Íà÷àëî çèìû 2015/16 ã. âûäàëîñü ñóðî-
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âûì: â íîÿáðå ïðè âûñîòå ñíåæíîãî ïîêðîâà 5,4 ñì òåìïåðàòóðà îïóñêà-
ëàñü äî –23,8 °Ñ (òàáë. 1).

Òåìïåðàòóðà âîçäóõà â çèìíèå ìåñÿöû 2014–2016 ãã. áûëà âûøå ñðåäíåé
ìíîãîëåòíåé íîðìû, çà èñêëþ÷åíèåì ÿíâàðÿ (òàáë. 2). Ñðåäíåãîäîâàÿ òåì-
ïåðàòóðà ñ îêòÿáðÿ 2015 ã. ïî ñåíòÿáðü 2016 ã. ñîñòàâèëà 3,7 °Ñ, ÷òî âûøå íà
2,4 °Ñ ñðåäíåãî ìíîãîëåòíåãî çíà÷åíèÿ. Çèìà 2015/16 ã. áûëà îòíîñèòåëüíî
ìÿãêîé, ÷òî ñïîñîáñòâîâàëî áëàãîïîëó÷íîé ïåðåçèìîâêå çåìëÿíèêè. Ðàñòå-
íèÿ áûëè ñ ÷àñòè÷íî ñîõðàíèâøèìèñÿ çåëåíûìè ëèñòüÿìè (40–90 %).

Ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà 2016 ã. (ìàé–ñåíòÿáðü)
ñêëàäûâàëèñü íå ñîâñåì áëàãîïðèÿòíî äëÿ ðîñòà è ðàçâèòèÿ. Ñðåäíåìåñÿ÷-
íûå òåìïåðàòóðû áûëè âûøå ìíîãîëåòíåé íîðìû, à îáåñïå÷åííîñòü ðàñòå-
íèé îñàäêàìè â âåãåòàöèîííûé ïåðèîä íåäîñòàòî÷íîé. Â ìàå è èþíå
îñàäêîâ âûïàëî çíà÷èòåëüíî ìåíüøå ñðåäíèõ ìíîãîëåòíèõ ïîêàçàòåëåé,
ëèøü â èþëå êîëè÷åñòâî îñàäêîâ ïðåâûøàëî íîðìó. Â àâãóñòå–ñåíòÿáðå
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Ò à á ë è ö à 1
Ìèíèìàëüíàÿ òåìïåðàòóðà âîçäóõà ïî ìåñÿöàì è âûñîòà ñíåæíîãî ïîêðîâà (2014–2016 ãã.)

Ìåñÿö
Ìèíèìàëüíàÿ òåìïåðàòóðà, oÑ Âûñîòà ñíåæíîãî ïîêðîâà, ñì
2014/15 ã. 2015/16 ã. 2014/15 ã. 2015/16 ã.

Îêòÿáðü –11,9 –5,8 4 3,9

Íîÿáðü –34,1 –23,8 12 5,4

Äåêàáðü –27,4 –26,7 43 33,1

ßíâàðü –36,9 –33,7 50,4 37,7

Ôåâðàëü –33,9 –25,5 53,4 46,6

Ìàðò –21,5 –20,8 66,4 40,2

Àïðåëü –13,9 –3,9 27,9 3,0

Äàòà ñõîäà ñíåãà 15.04 13.04

Ò à á ë è ö à 2
Ñðåäíÿÿ òåìïåðàòóðà âîçäóõà ïî ãîäàì íàáëþäåíèé ïî äàííûì ÃÌÑ «Îãóðöîâî», °Ñ

Ìåñÿö
Ãîäû èññëåäîâàíèé Ñðåäíÿÿ ìíîãîëåòíÿÿ òåìïåðà-

òóðà 1971�2000 ãã.2014/15 2015/16

Îêòÿáðü 0,7 3,9 2,5

Íîÿáðü –9,3 –8,3 –7,6

Äåêàáðü –11,4 –6,1 –13,9

ßíâàðü –13,5 –19,5 –16,8

Ôåâðàëü –12,3 –9,3 –15,6

Ìàðò –5,8 –4,3 –8,8

Àïðåëü 5,4 7,1 2,3

Ìàé 13,0 10,3 10,9

Èþíü 19,1 19,7 16,9

Èþëü 19,6 20,2 19,4

Àâãóñò 17,2 17,4 16,2

Ñåíòÿáðü 9,4 13,3 10

Ñðåäíÿÿ ãîäîâàÿ òåìïåðàòóðà 2,7 3,7 1,3



îòìå÷àëè ñèëüíóþ çàñóõó: âûïàâøèõ îñàäêîâ áûëî áîëåå ÷åì â 2 ðàçà ìåíü-
øå ïî ñðàâíåíèþ ñî ñðåäíèìè ìíîãîëåòíèìè ïîêàçàòåëÿìè (ñì. ðèñóíîê).

Â 2015, 2016 ãã. ó÷èòûâàëè çèìîñòîéêîñòü ñîðòîâ ïî áàëëüíîé ñèñòåìå.
Çèìîñòîéêèìè îêàçàëèñü ðàéîíèðîâàííûå ñîðòà Ôåñòèâàëüíàÿ (êîíòðîëü),
Ñîëíå÷íàÿ ïîëÿíêà, à òàêæå íåðàéîíèðîâàííûå – Îñòàðà è Òðþôåëü (ñòå-
ïåíü ïîäìåðçàíèÿ îò 0 äî 1 áàëëà). Íèçêàÿ çèìîñòîéêîñòü îòìå÷åíà ó ñîðòîâ
ãîëëàíäñêîé ñåëåêöèè Âèìà Êèìáåðëè, Íýíñè, Èçàóðà, Äàðñåëåêò, Äàðî-
ÿëü, Ôëîðåéñ (ñòåïåíü ïîäìåðçàíèÿ 3 áàëëà è áîëåå).

Óðîæàéíîñòü â îïðåäåëåííîé ñòåïåíè îáúÿñíÿåòñÿ áèîìåòðè÷åñêèìè
ïîêàçàòåëÿìè ðàçíûõ ñîðòîâ çåìëÿíèêè. Âûñîêîé ïîòåíöèàëüíîé ïðîäóê-
òèâíîñòüþ îáëàäàëè ñîðòà Íýíñè, Ôëîðåéñ, Òðþôåëü, Ñîëíå÷íàÿ ïîëÿí-
êà, Îñòàðà. Íàèáîëüøåå ÷èñëî öâåòîíîñîâ è ÿãîä áûëî ó ðåìîíòàíòíîãî
ñîðòà Îñòàðà. ×èñëî öâåòîíîñîâ íà 1 ïîã. ì ó íåãî äîñòèãàëî 114, ÿãîä –
685, ÷èñëî ÿãîä íà îäíîì öâåòîíîñå – 6. Â òî æå âðåìÿ ó ñîðòà Ôåñòèâàëü-
íàÿ (êîíòðîëü) äàííûå ïîêàçàòåëè 15, 83 è 6 ñîîòâåòñòâåííî (òàáë. 3).

Â ïåðèîä íàëèâà è ñîçðåâàíèÿ ÿãîä ïîãîäíûå óñëîâèÿ ñêëàäûâàëèñü
áëàãîïðèÿòíî, äåôèöèòà îñàäêîâ íå íàáëþäàëîñü.

Íàèáîëåå âûñîêàÿ óðîæàéíîñòü çåìëÿíèêè îòìå÷åíà ó ñîðòà Îñòàðà
(183,3 ö/ãà), äàëåå ñëåäóþò Ôëîðåéñ (84,4) è Ôåñòèâàëüíàÿ (64,4 ö/ãà)
(òàáë. 4). Óðîæàéíîñòü îñòàëüíûõ ñîðòîâ áûëà íèæå êîíòðîëüíîãî, õîòÿ èõ
áèîìåòðè÷åñêèå ïîêàçàòåëè âûøå. Âûñîêàÿ óðîæàéíîñòü ñîðòà Îñòàðà
îáúÿñíÿåòñÿ ïðîäîëæèòåëüíîñòüþ ïåðèîäà ïëîäîíîøåíèÿ. Çà âåãåòàöèîí-
íûé ïåðèîä ó íåãî áûëî âîñåìü ñáîðîâ ÿãîä, òîãäà êàê ó êîíòðîëüíîãî ñîð-
òà Ôåñòèâàëüíàÿ – ÷åòûðå.

Â 2015, 2016 ãã. ïîðàæåíèÿ âðåäèòåëÿìè íà îïûòíîì ó÷àñòêå íå îòìå-
÷åíî. Ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà 2016 ã. ñêëàäûâàëèñü íå-
áëàãîïðèÿòíî äëÿ ðàñòåíèé çåìëÿíèêè, îñîáåííî â ôàçó öâåòåíèÿ. Íàáëþ-
äàëèñü äåôèöèò âëàãè, âûñîêèå äíåâíûå òåìïåðàòóðû. Ñîçðåâàíèå ÿãîä
ïðîõîäèëî ïðè äîæäëèâîé ïîãîäå, ÷òî ñïîñîáñòâîâàëî ðàçâèòèþ áåëîé
ïÿòíèñòîñòè ëèñòüåâ è ñåðîé ãíèëè ÿãîä. Îòíîñèòåëüíî óñòîé÷èâûìè ê áå-
ëîé ïÿòíèñòîñòè â 2015 ã. ñëåäóåò ñ÷èòàòü ñîðòà ñî ñòåïåíüþ ïîðàæåíèÿ äî
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Ïîãîäíûå óñëîâèÿ âåãåòàöèîííîãî ïåðèîäà 2016 ã. ïî äàííûì ÃÌÑ «Îãóðöîâî»
(Íîâîñèáèðñêàÿ îáëàñòü)
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Ò à á ë è ö à 5
Ñòåïåíü ïîðàæåíèÿ áîëåçíÿìè ïëîäîâ çåìëÿíèêè (ñðåäíåå ïî ãîäàì)

Ñîðò
Áåëàÿ ïÿòíèñòîñòü, áàëë Ñåðàÿ ãíèëü, %

2015 ã. 2016 ã. 2016 ã.

Ôåñòèâàëüíàÿ (êîíòðîëü) 0,7 1,1 0
Âèìà Êèìáåðëè 2,6 2,0 0
Íýíñè 2,0 1,9 0
Ôëîðåéñ 1,5 1,3 0
Èçàóðà 0,6 0,9 0
Äàðñåëåêò 1,0 1,1 0
Äàðîÿëü 0,8 1,0 0
Òðþôåëü 0,5 1,3 37,8
Ñîëíå÷íàÿ ïîëÿíêà 0 0,6 1,6

Ò à á ë è ö à 4
Óðîæàéíîñòü è ìàññà ÿãîä çåìëÿíèêè â 2016 ã.

Ñîðò Óðîæàéíîñòü, ö/ãà
Ìàññà ÿãîä, ã

ïåðâîãî ñáîðà ñðåäíÿÿ çà âñå ñáîðû

Ôåñòèâàëüíàÿ (êîíòðîëü) 64,4 16,4 10,7
Âèìà Êèìáåðëè 62,2 14,0 9,1
Íýíñè 45,5 20,1 12,2
Ôëîðåéñ 84,4 18,5 13,3
Èçàóðà 69,9 14,9 11,7
Äàðñåëåêò 31,1 17,5 13,9
Äàðîÿëü 41,1 16,0 14,3
Òðþôåëü 55,5 13,8 12,6
Ñîëíå÷íàÿ ïîëÿíêà 51,1 17,9 7,0
Îñòàðà 183,1 8,8 2,5
ÍÑÐ05 19,3 2,77 4,16

Ò à á ë è ö à 3
Áèîìåòðè÷åñêèå ïîêàçàòåëè ðàçíûõ ñîðòîâ çåìëÿíèêè â 2016 ã.

Ñîðò
×èñëî íà 1 ïîã. ì ×èñëî ÿãîä íà îäíîì

öâåòîíîñåöâåòîíîñîâ ÿãîä

Ôåñòèâàëüíàÿ (êîíòðîëü) 15 83 6
Âèìà Êèìáåðëè 10 56 6
Íýíñè 29 196 7
Ôëîðåéñ 22 116 5
Èçàóðà 9 76 8
Äàðñåëåêò 5 28 6
Äàðîÿëü 5 28 6
Òðþôåëü 10 102 10
Ñîëíå÷íàÿ ïîëÿíêà 13 188 15
Îñòàðà 114 685 6
ÍÑÐ05 6,83 22,28 2,1



0,5 áàëëà è íèæå. Ê íèì îòíîñÿòñÿ Îñòàðà (0,2), Ñîëíå÷íàÿ ïîëÿíêà (0),
Òðþôåëü (0,5). Â 2016 ã. ïåðå÷èñëåííûå ñîðòà òàêæå èìåëè íàèìåíüøóþ
ñòåïåíü ïîðàæåíèÿ áåëîé ïÿòíèñòîñòüþ – 0,7; 0,6; 1,3 ñîîòâåòñòâåííî. Îä-
íàêî êîëè÷åñòâî ðàñòåíèé, ïîðàæåííûõ ñåðîé ãíèëüþ, ó ýòèõ æå ñîðòîâ
îêàçàëîñü íàèáîëåå âûñîêèì èç âñåõ èçó÷àåìûõ, îñîáåííî ó ñîðòà Òðþ-
ôåëü – 37,8 % (òàáë. 5).

Ïî àäàïòàöèè ðàñòåíèé çåìëÿíèêè ê êëèìàòè÷åñêèì óñëîâèÿì äîñòèã-
íóòû ëèøü ïðîìåæóòî÷íûå ðåçóëüòàòû, ïî êîòîðûì ìîæíî ïðåäïîëîæèòü î
ñóùåñòâîâàíèè ãåíåòè÷åñêè îáóñëîâëåííîé ñïåöèôè÷íîñòè ðåàêöèè ðàç-
íûõ ñîðòîâ ê òåìïåðàòóðíûì ñòðåññàì, îñíîâíûì ãðèáêîâûì çàáîëåâàíèÿì.

ÂÛÂÎÄÛ

1. Äàíà îöåíêà õîçÿéñòâåííî öåííûõ ïðèçíàêîâ 10 ñîðòîâ çåìëÿíèêè –
óðîæàéíîñòè, çèìîñòîéêîñòè, óñòîé÷èâîñòè ê îñíîâíûì áîëåçíÿì.

2. Âûäåëåíû ñîðòà çåìëÿíèêè êðóïíîïëîäíîé äëÿ âûðàùèâàíèÿ â óñ-
ëîâèÿõ ëåñîñòåïè Çàïàäíîé Ñèáèðè. Íàèáîëåå âûñîêàÿ óðîæàéíîñòü îòìå-
÷åíà ó ñîðòîâ Îñòàðà (183,1 ö/ãà) è Ôëîðåéñ (84,4 ö/ãà), ÷òî çíà÷èòåëüíî
âûøå, ÷åì ó êîíòðîëüíîãî ñîðòà Ôåñòèâàëüíàÿ (64,4 ö/ãà).

3. Îòíîñèòåëüíî óñòîé÷èâûìè ê áåëîé ïÿòíèñòîñòè ïî íàáëþäåíèÿì
2015 ã. ñëåäóåò ñ÷èòàòü ñîðòà ñî ñòåïåíüþ ïîðàæåíèÿ äî 0,5 áàëëà è íèæå. Ê
íèì îòíîñÿòñÿ Îñòàðà (0,2), Ñîëíå÷íàÿ ïîëÿíêà (0), Òðþôåëü (0,5). Â
2016 ã. ïåðå÷èñëåííûå ñîðòà òàêæå èìåëè íàèìåíüøóþ ñòåïåíü ïîðàæåíèÿ
áåëîé ïÿòíèñòîñòüþ – 0,7; 0,6; 1,3 ñîîòâåòñòâåííî. Îäíàêî êîëè÷åñòâî ðàñ-
òåíèé, ïîðàæåííûõ ñåðîé ãíèëüþ, áûëî íàèáîëåå âûñîêèì èç âñåõ èçó÷àå-
ìûõ ñîðòîâ, îñîáåííî ó ñîðòà Òðþôåëü – 37,8 % .

4. Â 2015, 2016 ãã. îòìå÷åíà âûñîêàÿ çèìîñòîéêîñòü ó ðàéîíèðîâàííûõ
ñîðòîâ Ôåñòèâàëüíàÿ (êîíòðîëü) è Ñîëíå÷íàÿ ïîëÿíêà, ó íåðàéîíèðîâàí-
íûõ – Îñòàðà è Òðþôåëü, íèçêàÿ – ó ñîðòîâ Âèìà Êèìáåðëè, Íýíñè, Èçàó-
ðà, Äàðñåëåêò, Äàðîÿëü, Ôëîðåéñ.
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INTRODUCTION OF GARDEN STRAWBERRY CULTIVARS
IN WEST SIBERIAN FOREST STEPPE

A varietal study of garden strawberry was carried out in Novosibirsk Region during the period of
2014–2016. Ten cultivars originated from Siberia and other regions were taken as the object of the
study: Festivalnaya (control), Vima Kimberly, Nancy, Florace, Isaura, Darselect, Daroyal, Truffle,
Solnechnaya Polyana, and Ostara. Productivity, winter hardiness and disease resistance of the
cultivars were evaluated. Cultivars, most suitable for growing in the conditions of West Siberian forest
steppe, were determined. The cultivars Ostara and Florace had the highest productivity of 18.31 and
8.44 tons per ha, respectively, which proved to be much higher than that of the control cultivar
Festivalnaya with its 6.44 tons per ha. According to the observations of 2015, the cultivars with degrees
of lesion of 0.5 points and lower should be considered as relatively resistant to strawberry leaf spot,
these are Ostara (0.2), Solnechnaya Polyana (0.0), and Truffle (0.5). In 2016, the cultivars above had
the lowest degrees of leaf spot lesions – 0.7, 0.6 and 1.3, respectively. However, the number of plants
affected with gray mold was very high in these three cultivars, especially in Truffle. The observations
of 2015–2016 demonstrated high winter hardiness of the recognized cultivars Festivalnaya and
Solnechnaya Polyana and unrecognized cultivars Ostara and Truffle (frost damage from 0 to 1 point).
Low winter hardiness was shown by Vima Kimberly, Nancy, Isaura, Darselect, Daroyal, and Florace
(frost damage from 3 points or higher).

Keywords: strawberry, introduction, unrecognized cultivars, collection nursery, frost resistance.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÑÀÄÎÂÎÄÑÒÂÎ

46



ÓÄÊ 636.2.034:575.113

Ã.Ì. ÃÎÍ×ÀÐÅÍÊÎ1, äîêòîð áèîëîãè÷åñêèõ íàóê, çàâåäóþùàÿ ëàáîðàòîðèåé,
Í.Á. ÃÐÈØÈÍÀ1, êàíäèäàò áèîëîãè÷åñêèõ íàóê, íàó÷íûé ñîòðóäíèê,

Î.Â. ÏËÀÕÈÍÀ1, ìëàäøèé íàó÷íûé ñîòðóäíèê,
Ò.Ê. ÁÅÊÑÅÈÒÎÂ2, äîêòîð ñåëüñêîõîçÿéñòâåííûõ íàóê, ïðîôåññîð, äåêàí

1Ñèáèðñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò æèâîòíîâîäñòâà ÑÔÍÖÀ ÐÀÍ

630501, Ðîññèÿ, Íîâîñèáèðñêàÿ îáëàñòü, ïîñ. Êðàñíîîáñê

e-mail: sibniptij@ngs.ru
2Ïàâëîäàðñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ñ. Òîðàéãûðîâà

140008, Êàçàõñòàí, Ïàâëîäàð, óë. Ëîìîâà, 64

e-mail: atf_psu@mail.ru

ÏÎËÈÌÎÐÔÈÇÌ ÃÅÍÀ CSN3 ÑÈÌÌÅÍÒÀËÜÑÊÎÉ ÏÎÐÎÄÛ
ÑÊÎÒÀ ÐÀÇÍÛÕ ÝÊÎËÎÃÎ-ÃÅÎÃÐÀÔÈ×ÅÑÊÈÕ ÇÎÍ

È ÑÂßÇÜ ÃÅÍÎÒÈÏÎÂ Ñ ÏÐÎÄÓÊÒÈÂÍÎÑÒÜÞ*

Ïðèâåäåíû ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà ïîëèìîðôèçìà ãåíà k-êàçåèíà â ñòàäàõ
êîðîâ ñèììåíòàëüñêîé ïîðîäû èç ðàçíûõ ýêîëîãî-ãåîãðàôè÷åñêèõ çîí. Ñòåïíàÿ çîíà ïðåä-
ñòàâëåíà õîçÿéñòâàìè ÇÀÎ «Èâàíîâñêîå» Íîâîñèáèðñêîé îáëàñòè è ÒÎÎ «Ãàëèöêîå» Ðåñïóá-
ëèêè Êàçàõñòàí; ãîðíàÿ – ÔÃÓÏ «Àëòàéñêîå ýêñïåðèìåíòàëüíîå ñåëüñêîå õîçÿéñòâî» Ðåñïóá-
ëèêè Àëòàé. Ìåòîäîì ÏÖÐ â ëàáîðàòîðèè áèîòåõíîëîãèé Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëü-
ñêîãî èíñòèòóòà æèâîòíîâîäñòâà ÑÔÍÖÀ ÐÀÍ è ëàáîðàòîðèè «Áèîòåõíîëîãèÿ æèâîòíûõ»
Ïàâëîäàðñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà áûëè âûÿâëåíû ãåíîòèïû ãåíà k-êàçåèíà, îï-
ðåäåëåíà ÷àñòîòà èõ âñòðå÷àåìîñòè â ðàçíûõ ñòàäàõ è ñîïðÿæåííîñòü ñ ìîëî÷íîé ïðîäóêòèâ-
íîñòüþ. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî äëÿ ñèììåíòàëîâ ñòåïíîé çîíû Ðåñïóáëèêè Êàçàõñòàí
õàðàêòåðíà ïîâûøåííàÿ âñòðå÷àåìîñòü ãåíîòèïà ÂÂ ãåíà CSN3 íà 11,7–13,1 %, Â àëëåëÿ íà
0,142–0,157 è ïîíèæåííàÿ íà 16,3–17,7 % ÷àñòîòà ãåíîòèïà ÀÀ â ñðàâíåíèè ñ æèâîòíûìè ãîð-
íîé çîíû Ðåñïóáëèêè Àëòàé è ñòåïíîé Íîâîñèáèðñêîé îáëàñòè. Ñèììåíòàëû ñòåïíîé çîíû
èìåëè ïðàêòè÷åñêè îäèíàêîâûé óäîé: 5300–5500 êã, ñòàäî ãîðíîé çîíû çàìåòíî óñòóïàëî èì
ïî ìîëî÷íîé ïðîäóêòèâíîñòè. Íî ìîëîêî êîðîâ ñèììåíòàëîâ ãîðíîé ìåñòíîñòè è ñòåïíîé
Ðåñïóáëèêè Êàçàõñòàí îòëè÷àëîñü ïîâûøåííûì íà 0,43–0,68 % ñîäåðæàíèåì æèðà â ñðàâíå-
íèè ñ êîðîâàìè ñòåïíîé çîíû Íîâîñèáèðñêîé îáëàñòè. Ó æèâîòíûõ ãîðíîé ìåñòíîñòè ñîäåð-
æàíèå áåëêà íà 0,03–0,12 % íèæå, ÷åì ó ñèììåíòàëîâ èç ñòåïíîé çîíû. Ó êîðîâ ñ ðàçíûìè
ãåíîòèïàìè ãåíà k-êàçåèíà â ïðåäåëàõ îäíîãî ñòàäà ñóùåñòâåííûõ ðàçëè÷èé ïî óäîþ, ñîäåð-
æàíèþ æèðà è áåëêà íå âûÿâëåíî.

Êëþ÷åâûå ñëîâà: êîðîâà, ðàçâåäåíèå, ñèììåíòàëüñêàÿ ïîðîäà, ãåí k-êàçåèí (CSN3), ïî-
ëèìîðôèçì, ïðîäóêòèâíîñòü, ìîëî÷íûé æèð, ìîëî÷íûé áåëîê.

Àêòóàëüíîñòü èñïîëüçîâàíèÿ ãåíåòè÷åñêèõ ìàðêåðîâ â ñåëåêöèè ñåëü-
ñêîõîçÿéñòâåííûõ æèâîòíûõ â íàñòîÿùåå âðåìÿ íè ó êîãî íå âûçûâàåò ñî-
ìíåíèÿ, ïîñêîëüêó ãåíîìíàÿ èíôîðìàöèÿ èíòåãðèðóåòñÿ â îôèöèàëüíî
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ïðèíÿòûå ïîêàçàòåëè ñåëåêöèè [1]. Ïëåìåííûå áûêè äîëæíû èìåòü ãåíå-
òè÷åñêèé ïàñïîðò ïî ãðóïïàì êðîâè èëè ìèêðîñàòåëëèòàì, ãåíîòèïàì ãåíà
ïî k-êàçåèíó, ãåíîòèïàì ãåíà BLAD, SVM (çàêîí ÐÔ «Î ïëåìåííîì æè-
âîòíîâîäñòâå» ¹ 123-ÔÇ îò 03.08 1995 ã.). Èçó÷åíèå ãåíîòèïè÷åñêîé ñòðóê-
òóðû îòäåëüíîãî ñòàäà, âûÿâëåíèå æèâîòíûõ ñ èõ æåëàòåëüíûìè âàðèàíòà-
ìè, óìåíüøåíèå ãåíåòè÷åñêîãî ãðóçà â ïîïóëÿöèÿõ ïóòåì óñòðàíåíèÿ ïðî-
èçâîäèòåëåé ñ ëåòàëüíûìè ìóòàöèÿìè ïîçâîëèò çíà÷èòåëüíî óâåëè÷èòü
ýôôåêòèâíîñòü ñåëåêöèîííîãî ïðîöåññà.

Â ðåøåíèè ãëàâíûõ çàäà÷ æèâîòíîâîäñòâà (ïîâûøåíèå ïðîäóêòèâíîñòè
êîðîâ, óëó÷øåíèå êà÷åñòâåííûõ ïîêàçàòåëåé ìîëîêà – ñîäåðæàíèå æèðà,
áåëêà è äðóãèõ êîìïîíåíòîâ) áîëüøîå çíà÷åíèå èìåþò ãåíû îñíîâíûõ áåë-
êîâ (ëàêòàëüáóìèíû è êàçåèíû), ãîðìîíîâ, ñòèìóëèðóþùèõ èõ ýêñïðåññèþ,
à òàêæå ãåíû, ïðîäóêòû êîòîðûõ ðåãóëèðóþò îáìåí ïðîòåèíîâ è ëèïèäîâ â
îðãàíèçìå [2, 3]. Îñîáîå ìåñòî çàíèìàþò ãåíû k-êàçåèíà [4–12].

Ïîêàçàíî, ÷òî íàèëó÷øèå òåõíîëîãè÷åñêèå ñâîéñòâà ìîëîêà ïðè ïðî-
èçâîäñòâå ñûðà îáåñïå÷èâàåò ãåíîòèï ÂÂ èëè ÀÂ ãåíà k-êàçåèíà [4, 6, 7].
Åãî âñòðå÷àåìîñòü â çàâèñèìîñòè îò ïîðîäû ñóùåñòâåííî ðàçëè÷àåòñÿ [5,
8–11]. Òàê, áîëåå âûñîêàÿ ÷àñòîòà æåëàòåëüíûõ ãåíîòèïîâ ÀÂ è ÂÂ íàáëþ-
äàåòñÿ â ñòàäàõ ñèììåíòàëüñêîé ïîðîäû â ñðàâíåíèè ñ ÷åðíî-ïåñòðîé è
êðàñíîé ñòåïíîé [13]. Ñðàâíèòåëüíàÿ îöåíêà ñûðîïðèãîäíîñòè ìîëîêà êî-
ðîâ ðàçíûõ ïîðîä Àëòàéñêîãî êðàÿ ïîêàçàëà, ÷òî ïî îñíîâíûì êà÷åñòâåí-
íûì ïîêàçàòåëÿì äëÿ ïðèãîòîâëåíèÿ òâåðäûõ ñûðîâ ñèììåíòàëüñêàÿ ïîðîäà
èìååò ïðåèìóùåñòâà â ñðàâíåíèè ñ ÷åðíî-ïåñòðîé, êðàñíîé ñòåïíîé è àéð-
øèðñêîé [4]. Àíàëîãè÷íûå äàííûå ïîëó÷åíû è ïðè èçó÷åíèè òåõíîëîãè÷å-
ñêèõ ñâîéñòâ ìîëîêà õîëìîãîðñêîé. Ó êîðîâ ñ ãåíîòèïîì ÂÂ ãåíà k-êàçåèíà
îíî èìååò ëó÷øóþ ñâåðòûâàåìîñòü è áîëåå âûñîêèé âûõîä òâîðîãà (íà
6,1–8,8 %) è áðûíçû (íà 5,1–15,0 %) ïî ñðàâíåíèþ ñ æèâîòíûìè äðóãèõ ãå-
íîòèïîâ. Ìîëî÷íûå ïðîäóêòû, ïîëó÷åííûå îò êîðîâ ñ ãåíîòèïîì ÂÂ, èìå-
ëè ëó÷øèå âêóñîâûå êà÷åñòâà [14].

Íåñìîòðÿ íà òî ÷òî â áîëüøèíñòâå ðàáîò âûÿâëåíî ïðèîðèòåòíîå ïîëî-
æåíèå ãåíîòèïà ÂÂ k-êàçåèíà â ïîêàçàòåëÿõ ïðîäóêòèâíîñòè êîðîâ è êà÷åñò-
âåííîãî ñîñòàâà ìîëîêà (ñîäåðæàíèå æèðà è áåëêà), à òàêæå åãî áîëåå
âûñîêîé ñûðîïðèãîäíîñòè, èìåþòñÿ ñîîáùåíèÿ î òîì, ÷òî êîðîâû ñ ãåíîòè-
ïîì ÀÀ (ãîëøòèíñêàÿ ïîðîäà) èìåëè áîëåå âûñîêèå ïîêàçàòåëè ïî óäîþ è
ñîäåðæàíèþ áåëêà â ìîëîêå [15]. Èâåñòíû èññëåäîâàíèÿ, ïî äàííûì êîòîðûõ
êîðîâû êðàñíî-ïåñòðîé ïîðîäû ñ ÀÀ ãåíîòèïîì ãåíà k-êàçåèíà òàêæå èìåëè
áîëåå âûñîêèé óäîé, íî îòëè÷àëèñü íèçêèìè ïîêàçàòåëÿìè æèðà è áåëêà [16].
Èññëåäóåìîå ñòàäî íà 50 % ïðåäñòàâëåíî æèâîòíûìè ñ ýòèì ãåíîòèïîì, â òî
âðåìÿ êàê ÷èñëåííîñòü íîñèòåëåé ÂÂ ãåíîòèïà ñîñòàâëÿåò âñåãî 7,6 %.

Öåëü ðàáîòû – èçó÷åíèå ïîëèìîðôèçìà ãåíà k-êàçåèíà â ñòàäàõ ñèì-
ìåíòàëüñêîé ïîðîäû ðàçíûõ ýêîëîãî-ãåîãðàôè÷åñêèõ çîí è åãî âëèÿíèå íà
ìîëî÷íóþ ïðîäóêòèâíîñòü è êà÷åñòâåííûé ñîñòàâ ìîëîêà.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâåäåíû íà êîðîâàõ ñèììåíòàëüñêîé ïîðîäû (n = 590)
èç ñòåïíîé çîíû, ïðåäñòàâëåííîé õîçÿéñòâàìè ÇÀÎ «Èâàíîâñêîå» Íîâîñè-
áèðñêîé îáëàñòè è ÒÎÎ «Ãàëèöêîå» Ðåñïóáëèêè Êàçàõñòàí, è ãîðíîé çîíû,
êîòîðóþ ïðåäñòàâëÿëî ÔÃÓÏ «Àëòàéñêîå ýêñïåðèìåíòàëüíîå ñåëüñêîå õî-
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çÿéñòâî» («ÀÝÑÕ») Ðåñïóáëèêè Àëòàé. Âûÿâëåíèå ïîëèìîðôèçìà ãåíà
k-êàçåèíà ìåòîäîì ÏÖÐ-àíàëèçà ïðîâîäèëîñü â ëàáîðàòîðèè áèîòåõíîëî-
ãèé Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî è ïðîåêòíî-òåõíîëîãè÷åñêîãî
èíñòèòóòà æèâîòíîâîäñòâà (ÑèáÍÈÏÒÈÆ) è ëàáîðàòîðèè «Áèîòåõíîëîãèÿ
æèâîòíûõ» Ïàâëîäàðñêîãî ãîñóäàðñòâåííîãî óíèâåðñèòåòà èì. Ñ. Òîðàéãû-
ðîâà. ÄÍÊ âûäåëÿëè èç êðîâè êîíñåðâèðîâàííîé ÝÄÒÀ ÊÇ ñ èñïîëüçîâàíè-
åì íàáîðà äëÿ ýêñòðàêöèè èç êëèíè÷åñêîãî ìàòåðèàëà «Àìïëè Ïðàéì
ÄÍÊ-ñîðá-Â» ïî ïðîïèñè èçãîòîâèòåëÿ ÎÎÎ «ÍåêñòÁèî». ÄÍÊ-òèïèðîâà-
íèå êîðîâ ïî ãåíàì k-êàçåèíà áûëî ïðîâåäåíî â ñîîòâåòñòâèè ñ «Ðåêîìåíäà-
öèÿìè ïî ãåíîìíîé îöåíêå êðóïíîãî ðîãàòîãî ñêîòà» [17]. Àìïëèôèêàöèþ
ïðîâîäèëè íà òåðìîöèêëåðå «Òåðöèê» êîìïàíèè «ÄÍÊ-òåõíîëîãèÿ» (Ðîñ-
ñèÿ) â îïðåäåëåííîì ðåæèìå. Ïåðâûé öèêë: 94 °Ñ – 5 ìèí; ïîñëåäóþùèå
35 öèêëîâ: 94 °Ñ – 1 ìèí, 57°Ñ – 1 ìèí, 72 °Ñ – 1 ìèí. Ïîëó÷åííûå ïðîäóê-
òû àìïëèôèêàöèè ãåíà k-êàçåèíà îáðàáàòûâàëè ýíäîíóêëåàçàìè ðåñòðèê-
öèè Hind III â òå÷åíèå 20 ÷ ïðè ñîáëþäåíèè óñëîâèé, óêàçàííûõ
ôèðìîé-ïðîèçâîäèòåëåì ÎÎÎ «ÑèáÝíçèì» (Íîâîñèáèðñê). Ðàçìåð ïðî-
äóêòîâ ðåñòðèêöèè ôðàãìåíòà óñòàíîâëåí ìåòîäîì ýëåêòðîôîðåçà â 2%-ì
àãàðîçíîì ãåëå.

Óäîé, ñîäåðæàíèå æèðà è áåëêà â ìîëîêå îöåíèâàëè çà 305 äíåé ëàêòà-
öèè ïî äàííûì çîîòåõíè÷åñêîãî ó÷åòà. Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëü-
òàòîâ ïðîâîäèëè â ïðîãðàììå Microsoft Excel. Äîñòîâåðíîñòü ïîïàðíûõ
ðàçëè÷èé ìåæäó ñðåäíèìè çíà÷åíèÿìè ïðèçíàêîâ îöåíèâàëè ñ èñïîëüçî-
âàíèåì êðèòåðèÿ Ñòüþäåíòà.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ãåíîòèïè÷åñêàÿ ñòðóêòóðà àíàëèçèðóåìûõ ñòàä ðàçíûõ ðåãèîíîâ ïî ãåíó
CSN3 ñóùåñòâåííî ðàçëè÷àåòñÿ (òàáë. 1). Ñòàäî ÒÎÎ «Ãàëèöêîå» õàðàêòåðè-
çóåòñÿ ÷àñòîòîé âñòðå÷àåìîñòè ãåíîòèïà ÂÂ ãåíà CSN3 íà 11,8–13,2 % âûøå è
ãåíîòèïà ÀÀ íà 16,5–17,9 % íèæå (ð < 0,01), ÷åì â ÇÀÎ «Èâàíîâñêîå» è ÔÃÓÏ
«ÀÝÑÕ», ãäå ÷àñòîòà ýòîãî ãåíîòèïà íàõîäèòñÿ íà îäíîì óðîâíå.

Ïî ñîîòíîøåíèþ ÷àñòîò àëëåëåé À è Â êîðîâû ÇÀÎ «Èâàíîâñêîå» è
ÔÃÓÏ «ÀÝÑÕ» òàêæå ñóùåñòâåííî îòëè÷àþòñÿ îò ÒÎÎ «Ãàëèöêîå», ãäå
âñòðå÷àåìîñòü àëëåëÿ Â âûøå íà 0,142–0,157 (ð < 0,01, ð < 0,001) (òàáë. 2).

Íå óñòàíîâëåíî ñòàòèñòè÷åñêè çíà÷èìîãî îòêëîíåíèÿ ýìïèðè÷åñêîãî
ðàñïðåäåëåíèÿ ÷àñòîò ãåíîòèïîâ ãåíà k-êàçåèíà îò ðàñïðåäåëåíèÿ ãåíîòè-
ïîâ ïî Õàðäè-Âàéíáåðãó.

Áîëåå âûñîêàÿ êîíöåíòðàöèÿ ãåíîòèïà ÂÂ ãåíà k-êàçåèíà â ñòàäå ÒÎÎ
«Ãàëèöêîå» îáóñëîâëåíà îñîáåííîñòÿìè åãî ôîðìèðîâàíèÿ, â ïðîöåññå êî-
òîðîãî èñïîëüçîâàëîñü ñåìÿ âûñîêîïðîäóêòèâíûõ çàðóáåæíûõ áûêîâ ìîí-
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Ò à á ë è ö à 1
Ïîëèìîðôèçì ãåíîâ BCSN3 â ñòàäàõ êîðîâ ñèììåíòàëüñêîé ïîðîäû ðàçíûõ ðåãèîíîâ, %

Õîçÿéñòâî n
Ãåíîòèï

ÀÀ ÀÂ ÂÂ

ÇÀÎ «Èâàíîâñêîå» 254 44,1 ± 3,1 43,3 ± 3,1 12,6 ± 2,1

ÔÃÓÏ «ÀÝÑÕ» 233 45,5 ± 3,3 43,3 ± 3,3 11,2 ± 2,1

ÒÎÎ «Ãàëèöêîå» 103 27,6 ± 4,4 48,0 ± 4,9 24,4 ± 4,2



áåëüÿðäñêîé, íåìåöêîé êðàñíî-ïåñòðîé, ãîëøòèíî-ôðèçñêîé è íåìåöêîé
ïÿòíèñòîé ïîðîä.

Èññëåäîâàíèÿ îòäåëüíûõ ñòàä ñèììåíòàëîâ â Ðåñïóáëèêå Àëòàé ïî-
êàçàëè íåêîòîðûå ðàçëè÷èÿ ïîëèìîðôèçìà ýòîãî ãåíà. Òàê, â ÑÏÊ ÊÏÇ
«Àìóðñêèé» æåëàòåëüíûé, ñ òî÷êè çðåíèÿ ñûðîïðèãîäíîñòè ìîëîêà, ãå-
íîòèï ÂÂ âûÿâëåí ó 8,0 %, â ÎÏÕ «×óéñêîå» – ó 7,2 % æèâîòíûõ [18].
Íàèáîëåå áëàãîïðèÿòíîå ñîîòíîøåíèå ãåíîòèïîâ ýòîãî ãåíà áûëî ïîëó-
÷åíî â ÎÎÎ «Îëåíåâîä» Ðåñïóáëèêè Àëòàé: ÀÀ – 34,2, ÀÂ – 48,1, ÂÂ –
17,7 %, ãäå äëÿ óëó÷øåíèÿ ìåñòíûõ ñèììåíòàëîâ òàêæå èñïîëüçîâàëè áû-
êîâ êðàñíîé ãîëøòèíñêîé ïîðîäû, íî èìåþùèõ ãåíîòèï ÂÂ èëè ÀÂ k-êà-
çåèíà. Â ÇÀÎ «Èâàíîâñêîå» ñòàäî ÷èñòîïîðîäíûõ ñèììåíòàëîâ
õàðàêòåðèçîâàëîñü íà 6 % áîëåå âûñîêîé ÷àñòîòîé ãåíîòèïà ÂÂ ãåíà k-êà-
çåèíà â ñðàâíåíèè ñ æèâîòíûìè òîé æå ïîðîäû, íî ñêðåùåííûìè ñ êðàñ-
íûìè ãîëøòèíàìè [19].

Ïðè èçó÷åíèè ñîïðÿæåííîñòè ãåíîòèïîâ ñ ìîëî÷íîé ïðîäóêòèâíî-
ñòüþ ñóùåñòâåííûõ ðàçëè÷èé íå âûÿâëåíî (òàáë. 3).
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Ò à á ë è ö à 2
×àñòîòà àëëåëåé ãåíà BCSN3 â ñòàäàõ ñèììåíòàëüñêîé ïîðîäû

Õîçÿéñòâî n
Àëëåëü

À Â c2

ÇÀÎ «Èâàíîâñêîå» 254 0,657 ± 0,03 0,343 ± 0,03 0,376

ÔÃÓÏ «ÀÝÑÕ» 233 0,672 ± 0,03 0,328 ± 0,03 0,068

ÒÎÎ «Ãàëèöêîå» 103 0,515 ± 0,05 0,485 ± 0,05 0,085

Ò à á ë è ö à 3
Ìîëî÷íàÿ ïðîäóêòèâíîñòü êîðîâ ñèììåíòàëüñêîé ïîðîäû

ñ ðàçíûìè ãåíîòèïàìè ãåíà k-êàçåèíà çà 305 äíåé ëàêòàöèè

Ãåíîòèï n Óäîé, êã Æèð, % Áåëîê, %

ÇÀÎ «Èâàíîâñêîå»

ÀÀ 111 5364,8 ± 87,5 3,64 ± 0,01 3,16 ± 0,005

ÀÂ 108 5412,6 ± 74,4 3,63 ± 0,01 3,16 ± 0,005

ÂÂ 32 5498,7 ± 153,0 3,65 ± 0,03 3,15 ± 0,009

ÔÃÓÏ «ÀÝÑÕ»

ÀÀ 109 3699,6 ± 76,93 4,20 ± 0,02 3,16 ± 0,01

ÀÂ 96 3602,5 ± 85,41 4,20 ± 0,02 3,15 ± 0,01

ÂÂ 27 3854,0 ± 144,83 4,15 ± 0,05 3,14 ± 0,01

ÒÎÎ «Ãàëèöêîå»

ÀÀ 28 5356,7 ± 219,65 4,10 ± 0,11 3,20 ± 0,03

ÀÂ 50 5387,8 ± 248,32 4,10 ± 0,10 3,25 ± 0,05

ÂÂ 25 5517,1 ± 256,17 4,30 ± 0,15 3,26 ± 0,06



Êîðîâû ñèììåíòàëüñêîé ïîðîäû Ðåñïóáëèêè Êàçàõñòàí è Íîâîñèáèð-
ñêîé îáëàñòè èìåþò ïðàêòè÷åñêè îäèíàêîâûé óäîé 5300–5500 êã, à ñòàäî
ÔÃÓÏ «ÀÝÑÕ» çàìåòíî óñòóïàåò èì ïî ìîëî÷íîé ïðîäóêòèâíîñòè. Ïðè
ýòîì êîðîâû ñ ãåíîòèïîì ÂÂ ãåíà k-êàçåèíà âî âñåõ ñòàäàõ èìåþò íåáîëü-
øîå ïðåèìóùåñòâî ïåðåä ñâåðñòíèöàìè äðóãèõ ãåíîòèïîâ. Â òî æå âðåìÿ
ìîëîêî êîðîâ ñòàä ÔÃÓÏ «ÀÝÑÕ» è ÒÎÎ «Ãàëèöêîå» èìååò áîëåå âûñî-
êóþ æèðíîñòü â ñðàâíåíèè ñ ñèììåíòàëàìè ÇÀÎ «Èâàíîâñêîå». Ïðåâûøå-
íèå ñîñòàâëÿåò 0,43–0,68 % (ð < 0,001). Îäíàêî æèâîòíûå ÔÃÓÏ «ÀÝÑÕ»
óñòóïàþò ïî ñîäåðæàíèþ áåëêà íà 0,03–0,12 % (ð < 0,001, ð < 0,01) â ìîëîêå
ñòàäàì èç äðóãèõ çîí. Ñëåäóåò îòìåòèòü, ÷òî ó êîðîâ ñ ðàçíûìè ãåíîòèïàìè
k-êàçåèíà â ïðåäåëàõ îäíîãî ñòàäà ñóùåñòâåííûõ ðàçëè÷èé ïî óäîþ, ñîäåð-
æàíèþ æèðà è áåëêà íå âûÿâëåíî.

Ïðè÷èíó áîëåå íèçêîãî óäîÿ êîðîâ ñòàäà ÔÃÓÏ «ÀÝÑÕ» ìîæíî îáú-
ÿñíèòü íå òîëüêî íèçêèì ãåíåòè÷åñêèì ïîòåíöèàëîì æèâîòíûõ è íåäîñòà-
òî÷íûì óðîâíåì êîðìëåíèÿ â çèìíèé ïåðèîä, íî è ñïåöèôè÷åñêèìè
óñëîâèÿìè ãîðíîé ìåñòíîñòè. Íî ñëåäóåò ó÷èòûâàòü, ÷òî Ãîðíûé Àëòàé –
ýòî çîíà ñûðîäåëèÿ, ïîýòîìó î÷åíü âàæåí ïîêàçàòåëü ñûðîïðèãîäíîñòè
ìîëîêà. Ïî íàøèì äàííûì [18], îíî îòâå÷àåò òðåáîâàíèÿì âàðêè ñûðîâ
òâåðäûõ ñîðòîâ, ïðè ýòîì îòìå÷åíî, ÷òî ìîëîêî êîðîâ ñ ãåíîòèïîì ÂÂ ãåíà
k-êàçåèíà ïî ïîêàçàòåëÿì ñâåðòûâàåìîñòè, êîëè÷åñòâó îòäåëÿåìîé æèäêî-
ñòè õàðàêòåðèçóåòñÿ êàê ñàìîå ëó÷øåå.

ÂÛÂÎÄÛ

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ñòàäà ñèììåíòàëîâ ðàçíûõ ýêîëîãî-ãåî-
ãðàôè÷åñêèõ çîí: ñòåïíîé (Íîâîñèáèðñêàÿ îáëàñòü, Ðåñïóáëèêà Êàçàõ-
ñòàí) è ãîðíîé (Ðåñïóáëèêà Àëòàé) – èìåëè ñóùåñòâåííûå ðàçëè÷èÿ ïî
ïîëèìîðôèçìó ãåíà k-êàçåèíà. Â ñòàäå êîðîâ ñòåïíîé çîíû Êàçàõñòàíà
(ÒÎÎ «Ãàëèöêîå») ÷àñòîòà æåëàòåëüíîãî ãåíîòèïà ÂÂ ãåíà k-êàçåèíà íà
11,8–13,2 %, è ñîîòâåòñòâåííî àëëåëÿ Â íà 0,142–0,157 % âûøå, ÷åì â ñòàäàõ
äâóõ äðóãèõ ñðàâíèâàåìûõ õîçÿéñòâ (ð < 0,01, ð < 0,001).

Ìîëîêî êîðîâ èç õîçÿéñòâ ãîðíîé ìåñòíîñòè Àëòàÿ è ñòåïíîé Êàçàõ-
ñòàíà õàðàêòåðèçîâàëîñü áîëåå âûñîêîé æèðíîñòüþ â ñðàâíåíèè ñ äàí-
íûì ïîêàçàòåëåì ó ñèììåíòàëîâ ñòåïíîé çîíû èç õîçÿéñòâà Íîâîñèáèð-
ñêîé îáëàñòè (ÇÀÎ «Èâàíîâñêîå»). Ïðåâûøåíèå ñîñòàâèëî 0,43–0,68 %
(ð < 0,001). Îäíàêî æèâîòíûå ãîðíîé çîíû Àëòàÿ óñòóïàëè ïî ñîäåðæà-
íèþ áåëêà â ìîëîêå íà 0,03–0,12 % (ð < 0,001, ð < 0,01) ñòàäàì äâóõ äðóãèõ
õîçÿéñòâ ñòåïíîé çîíû. Â ïðåäåëàõ îäíîãî ñòàäà ñóùåñòâåííûõ ðàçëè÷èé
ïî óäîþ, ñîäåðæàíèþ æèðà è áåëêà ó êîðîâ ñ ðàçíûìè ãåíîòèïàìè ãåíà
k-êàçåèíà íå âûÿâëåíî.
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POLYMORPHISM IN THE GENE CSN3 IN SIMMENTAL CATTLE
FROM DIFFERENT ECO-GEOGRAPHICAL ZONES

AND RELATIONSHIP BETWEEN GENOTYPE AND PRODUCTIVITY

Results are given from comparative analysis of polymorphism in the k-casein gene CSN3 in
Simmental herds from different eco-geographical zones. The steppe zone is represented by the JSC
“Ivanovskoe”, Novosibirsk Region, and the LP “Galitskoe”, Republic of Kazakhstan; the highlands
by the Altai Agricultural Experiment Farm. Studies were conducted at the biotechnology laboratory of
the Siberian Research Institute of Animal Husbandry, SFSCA RAS, and at the animal biotechnology
laboratory of the Pavlodar State University. The genotypes of the k-casein gene were identified with
the PCR method, the genotype frequencies in different herds and correlations between genotype and
milk production performance were determined. The studies have shown that the Simmentals from
steppe Kazakhstan are characterized by higher frequency of the CSN3 BB genotype by 11.7–13.1%, of
the B allele by 0.142–0.157%, and by lower frequency of the AA genotype by 16.3–17.7%, as
compared to animals from the highlands of Altai Territory and steppe areas of Novosibirsk Region.
The Simmentals from both steppe areas had nearly equal milk yields of 5300–5500 kg, while the herd
from the highlands noticeably yielded to them in milk production performance. But milk of
Simmental cows from the highlands and the steppe areas of Kazakhstan was characterized by higher
fat content by 0.43–0.68% compared to the cows from the steppe areas of Novosibirsk Region. The
animals from the highlands had lower milk protein content by 0.03–012% compared to Simmentals
from the steppe zone. No significant differences in milk yield, fat and protein content have been seen
in cows with different genotypes of the k-casein gene within the same herd.

Keywords: Simmental, genotype, k-casein (CSN3) gene, eco-geographical zones, milk yield, fat
and protein content.
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ÓÁÎÉÍÛÅ ÊÀ×ÅÑÒÂÀ ÏÎÌÅÑÍÎÃÎ ÌÎËÎÄÍßÊÀ ÎÂÅÖ
ÐÀÇÍÎÃÎ ÏÐÎÈÑÕÎÆÄÅÍÈß

Â óñëîâèÿõ Çàáàéêàëüñêîãî êðàÿ èçó÷åíà ìÿñíàÿ ïðîäóêòèâíîñòü è êà÷åñòâî ìÿñà ìîëîä-
íÿêà îâåö â çàâèñèìîñòè îò ïðîèñõîæäåíèÿ è âîçðàñòà óáîÿ. Ïîä íàáëþäåíèåì íàõîäèëèñü
òðè ãðóïïû ïîäîïûòíûõ æèâîòíûõ-àíàëîãîâ: 1-ÿ ãðóïïà ñîñòîÿëà èç êàðãàëî-çàáàéêàëüñêèõ
ïîìåñåé ïåðâîãî ïîêîëåíèÿ (1/2 çàáàéêàëüñêàÿ òîíêîðóííàÿ + 1/2 êàçàõñêàÿ ïîëóãðóáîøåðñò-
íàÿ), 2-ÿ – èç ïîìåñåé âòîðîãî ïîêîëåíèÿ (1/2 çàáàéêàëüñêàÿ êàìñêàÿ òîíêîðóííàÿ + 3/4 êàð-
ãàëèíñêèé òèï), 3-ÿ – èç òðåõïîðîäíûõ ïîìåñåé (1/4 çàáàéêàëüñêàÿ òîíêîðóííàÿ + 1/4
êàçàõñêàÿ ïîëóãðóáîøåðñòíàÿ, êàðãàëèíñêèé òèï + 1/2 êó÷óãóðîâñêàÿ ãðóáîøåðñòíàÿ). Ïîä-
îïûòíûå æèâîòíûå íàõîäèëèñü â îäèíàêîâûõ óñëîâèÿõ âûðàùèâàíèÿ. Òðåõïîðîäíûå îñîáè
èìåëè ïðåèìóùåñòâî ïî ðîñòó è ðàçâèòèþ, à òàêæå óáîéíûì êà÷åñòâàì íàä äâóõïîðîäíûìè
àíàëîãàìè ïåðâîãî è âòîðîãî ïîêîëåíèÿ. Â âîçðàñòå 2,5 ìåñ âûÿâëåíî äîñòîâåðíîå ïðåèìóùå-
ñòâî ïî ñðåäíåé æèâîé ìàññå æèâîòíûõ 3-é ãðóïïû íàä ñâåðñòíèêàìè 1-é è 2-é ñîîòâåòñòâåí-
íî íà 6,1 è 5,2 %, â âîçðàñòå 6,5 ìåñ – íà 5,7 è 0,9, â 18 ìåñ – íà 10,9 è 5,5 %. Óáîéíûé âûõîä ó
òðåõïîðîäíîãî ìîëîäíÿêà áûë âûøå, ÷åì ó ïîìåñåé ïåðâîãî è âòîðîãî ïîêîëåíèé, 6,9 è
3,6 àáñ.% ñîîòâåòñòâåííî. Òðåõïîðîäíûå îñîáè îòëè÷àëèñü íàèáîëåå âûñîêîé ýíåðãåòè÷å-
ñêîé öåííîñòüþ ìÿñà. Â âîçðàñòå 4,5 è 18 ìåñ ïî ýòîìó ïîêàçàòåëþ âûäåëÿëèñü ïîìåñíûå æè-
âîòíûå ïåðâîãî ïîêîëåíèÿ. Ñîîòíîøåíèå áåëêà è æèðà íàèáîëåå îïòèìàëüíûì áûëî â ìÿñå,
ïîëó÷åííîì îò âàëóøêîâ ïåðâîãî ïîêîëåíèÿ â âîçðàñòå 4,5 ìåñ.

Êëþ÷åâûå ñëîâà: îâöû, ñêðåùèâàíèå, ìÿñíàÿ ïðîäóêòèâíîñòü, ïîìåñè, ãåíîòèï, êà÷åñò-
âî ìÿñà.

Ñîâðåìåííûé îïûò ðàçâèòèÿ ìèðîâîãî îâöåâîäñòâà ïîêàçûâàåò, ÷òî
ïîâûøåíèå ýôôåêòèâíîñòè è êîíêóðåíòîñïîñîáíîñòè îòðàñëè ñâÿçàíî ñ
áîëåå ïîëíûì èñïîëüçîâàíèåì ìÿñíîé ïðîäóêòèâíîñòè îâåö [1–5].

Îâöåâîäñòâî – îäíà èç âåäóùèõ îòðàñëåé àãðîïðîìûøëåííîãî êîì-
ïëåêñà Çàáàéêàëüñêîãî êðàÿ. Â ðåãèîíå çàíèìàþòñÿ ðàçâåäåíèåì îâåö çà-
áàéêàëüñêîé òîíêîðóííîé, àãèíñêîé ïîëóãðóáîøåðñòíîé è ýäèëüáàåâñêîé
ãðóáîøåðñòíîé ïîðîä. Äâå ïîñëåäíèå îòíîñÿòñÿ ê ìÿñîñàëüíûì ïîðîäàì,
îòëè÷èòåëüíàÿ îñîáåííîñòü êîòîðûõ – õîðîøàÿ ïðèñïîñîáëåííîñòü ê
êðóãëîãîäîâîìó ïàñòáèùíîìó ñîäåðæàíèþ â ñóðîâûõ óñëîâèÿõ Çàáàéêà-
ëüÿ. Â íàñòîÿùåå âðåìÿ â êðàå òîíêîðóííûõ îâöåìàòîê ñêðåùèâàþò ñ ïðî-
èçâîäèòåëÿìè ìÿñîñàëüíûõ ïîðîä, ÷òî ñïîñîáñòâóåò óâåëè÷åíèþ ìÿñíîé
ïðîäóêòèâíîñòè îâåö è óëó÷øåíèþ êà÷åñòâà ìÿñà. Óñïåõ ñêðåùèâàíèÿ çà-
âèñèò îò ïðàâèëüíîãî âûáîðà èñõîäíûõ ïîðîä, öåëè è âèäà ñêðåùèâàíèÿ,
ïîäáîðà ëó÷øèõ ïðîèçâîäèòåëåé, ñîçäàíèÿ õîðîøèõ óñëîâèé êîðìëåíèÿ è
ñîäåðæàíèÿ äëÿ ïîìåñíîãî ïîãîëîâüÿ. Òàê, Ñ.Ñ. Ìîíãóø [6] âûÿâèë, ÷òî
ñêðåùèâàíèå òóâèíñêî-ñàðàäæèíñêèõ ïîëóãðóáîøåðñòíûõ áàðàíîâ ñ ïî-
ìåñíûìè ïîëóãðóáîøåðñòíûìè è òóâèíñêèìè ãðóáîøåðñòíûìè ìàòêàìè
ÿâëÿåòñÿ ýôôåêòèâíûì ìåòîäîì óâåëè÷åíèÿ ìÿñíîé ïðîäóêòèâíîñòè îâåö.

Ìÿñíàÿ ïðîäóêòèâíîñòü îâåö çàâèñèò îò íàïðàâëåíèÿ ïðîäóêòèâíî-
ñòè, âîçðàñòà èõ îòúåìà îò ìàòåðåé è äðóãèõ ôàêòîðîâ [7–9]. Ò.Â. Ìóðçèíà
è äðóãèå [10] ñîîáùàþò, ÷òî êîëè÷åñòâî è êà÷åñòâî ïðîèçâîäèìîé ïðîäóê-
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öèè óáîéíîãî ìîëîäíÿêà çàâèñèò îò æèâîé ìàññû èõ ìàòåðåé â ïåðèîä îñå-
ìåíåíèÿ. Ïðè èçó÷åíèè ìÿñíîé ïðîäóêòèâíîñòè ïîëóòîíêîðóííûõ ÿðîê
ïðèêàòóíñêîãî òèïà ãîðíî-àëòàéñêîé ïîðîäû óñòàíîâëåíî, ÷òî ëó÷øåé
ìÿñíîé ïðîäóêòèâíîñòüþ îòëè÷àþòñÿ îñîáè, ïîëó÷åííûå îò ñðåäíå- è
îáèëüíîìîëî÷íûõ ìàòîê [11].

Öåëü èññëåäîâàíèÿ – èçó÷èòü ìÿñíóþ ïðîäóêòèâíîñòü ìîëîäíÿêà îâåö
â çàâèñèìîñòè îò ïðîèñõîæäåíèÿ è âîçðàñòà óáîÿ.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Â óñëîâèÿõ ÑÏÊ «Ðîäèíà» Äóëüäóðãèíñêîãî ðàéîíà Çàáàéêàëüñêîãî
êðàÿ ñôîðìèðîâàëè òðè ãðóïïû ïîäîïûòíîãî ìîëîäíÿêà îâåö ñ ðàçíîé äî-
ëåé êðîâíîñòè ïî êàðãàëèíñêîìó òèïó êàçàõñêîé ïîëóãðóáîøåðñòíîé ïî-
ðîäû: 1-ÿ ñîñòîÿëà èç êàðãàëî-çàáàéêàëüñêèõ ïîìåñåé ïåðâîãî ïîêîëåíèÿ
(1/2 çàáàéêàëüñêàÿ òîíêîðóííàÿ + 1/2 êàçàõñêàÿ ïîëóãðóáîøåðñòíàÿ ïîðî-
äà, êàðãàëèíñêèé òèï), 2-ÿ – èç ïîìåñåé âòîðîãî ïîêîëåíèÿ (1/4 çàáàé-
êàëüñêàÿ òîíêîðóííàÿ + 3/4 êàðãàëèíñêèé òèï), 3-ÿ – èç òðåõïîðîäíûõ
ïîìåñåé (1/4 çàáàéêàëüñêàÿ òîíêîðóííàÿ + 1/4 êàçàõñêàÿ ïîëóãðóáîøåðñò-
íàÿ ïîðîäà, êàðãàëèíñêèé òèï + 1/2 êó÷óãóðîâñêàÿ ãðóáîøåðñòíàÿ). Ïîä-
îïûòíûå æèâîòíûå íàõîäèëèñü â îäèíàêîâûõ óñëîâèÿõ âûðàùèâàíèÿ.

Æèâóþ ìàññó ìîëîäíÿêà îïðåäåëÿëè, âçâåøèâàÿ íà ýëåêòðîííûõ âåñàõ
TB-S-200.2-À2 ñ òî÷íîñòüþ äî 60 ã. Ñðåäíåñóòî÷íûé ïðèðîñò â ðàçëè÷íûå
âîçðàñòíûå ïåðèîäû óñòàíàâëèâàëè ïî ÃÎÑÒ 25955–83.

Ìÿñíóþ ïðîäóêòèâíîñòü èçó÷àëè ïóòåì êîíòðîëüíûõ óáîåâ òðåõ âà-
ëóøêîâ èç êàæäîé ãðóïïû â âîçðàñòå 4,5 è 18 ìåñ ïî ìåòîäèêàì ÂÈÆ (1970,
1978 ãã.).

Ïîëó÷åííûå ýêñïåðèìåíòàëüíûå äàííûå îáðàáîòàíû ìåòîäîì âàðèà-
öèîííîé ñòàòèñòèêè [12].

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Â íàøèõ èññëåäîâàíèÿõ ïîäîïûòíûé ìîëîäíÿê ïðè ðîæäåíèè èìåë
ïðàêòè÷åñêè îäèíàêîâóþ æèâóþ ìàññó (4,1–4,2 êã). Îäíàêî ñ âîçðàñòîì
ýòîò ïîêàçàòåëü óâåëè÷èâàëñÿ â ïîëüçó æèâîòíûõ 3-é ãðóïïû. Òàê, â âîç-
ðàñòå 2,5 ìåñ óñòàíîâëåíî äîñòîâåðíîå ïðåâîñõîäñòâî òðåõïîðîäíûõ îñî-
áåé íàä ñâåðñòíèêàìè 1-é è 2-é ãðóïï íà 6,1 (ð < 0,001) è 5,2 % (ð < 0,01), â
6,5 ìåñ – íà 5,7 (ð < 0,001) è 0,9 % (ð < 0,05) ñîîòâåòñòâåííî. Â 18-ìåñÿ÷íîì
âîçðàñòå ñðåäíÿÿ æèâàÿ ìàññà ìîëîäíÿêà 3-é ãðóïïû áûëà âûøå, ÷åì ó
äâóõïîðîäíûõ îñîáåé ïåðâîãî ïîêîëåíèÿ, íà 10,9 % (ð < 0,001), âòîðîãî –
íà 5,5 % (ð < 0,05) (òàáë. 1).

Çà âåñü ïåðèîä âûðàùèâàíèÿ îò ðîæäåíèÿ äî 18-ìåñÿ÷íîãî âîçðàñòà
ñðåäíåñóòî÷íûé ïðèðîñò æèâîòíûõ 1-é ãðóïïû ñîñòàâèë 82 ã, 2-é – 86 è
3-é – 92 ã. Íàèáîëåå èíòåíñèâíî ìîëîäíÿê ðàçâèâàëñÿ îò 20 äíåé äî
2,5 ìåñ, ïðèðîñò ïðè ýòîì ðàâíÿëñÿ 304, 375 è 400 ã ñîîòâåòñòâåííî.

Ðåçóëüòàòû êîíòðîëüíûõ óáîåâ âàëóøêîâ â âîçðàñòå 4,5 è 18 ìåñ ïîêà-
çàëè, ÷òî òóøè óáèòûõ æèâîòíûõ õàðàêòåðèçîâàëèñü õîðîøèìè ìÿñíûìè
ôîðìàìè (òàáë. 2).

Ëó÷øèìè óáîéíûìè êà÷åñòâàìè îáëàäàëè æèâîòíûå 3-é ãðóïïû. Ïðå-
äóáîéíàÿ æèâàÿ ìàññà â âîçðàñòå 4,5 ìåñ ó íèõ áûëà äîñòîâåðíî âûøå, ÷åì
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Ò à á ë è ö à 1
Äèíàìèêà æèâîé ìàññû ìîëîäíÿêà îâåö, êã (n = 30)

Âîçðàñò, ìåñ
Ãðóïïà

1-ÿ 2-ÿ 3-ÿ

Ïðè ðîæäåíèè 4,2 ± 0,08 4,2 ± 0,08 4,1 ± 0,08

20 äíåé 7,9 ± 0,06 8,1 ± 0,06 8,2 ± 0,17

2,5 24,6 ± 0,21*** 24,8 ± 0,15** 26,1 ± 0,16

4,5 27,8 ± 0,24*** 32,9 ± 0,31** 36,1 ± 0,32

6,5 42,4 ± 0,21*** 44,4 ± 0,19 44,8 ± 0,11

18 48,4 ± 0,64*** 50,9 ± 0,81* 53,7 ± 0,57

* ð < 0,05.
** ð < 0,01.
*** ð < 0,00.

Ò à á ë è ö à 2
Óáîéíûå êà÷åñòâà ìîëîäíÿêà (n = 3)

Ïîêàçàòåëü
Ãðóïïà

1-ÿ 2-ÿ 3-ÿ

4,5 ìåñ

Ïðåäóáîéíàÿ ìàññà, êã 27,1 ± 0,54** 31,9 ± 0,72* 35,2 ± 0,84

Ìàññà òóøè, êã 11,2 ± 0,94* 16,0 ± 0,29 17,1 ± 0,88

Ìàññà âíóòðåííåãî æèðà, êã 0,3 ± 0,02** 0,3 ± 0,03** 0,9 ± 0,08

Óáîéíàÿ ìàññà, êã 11,5 ± 0,32** 16,3 ± 0,68 18,0 ± 0,89

Óáîéíûé âûõîä, % 42,4 51,1 51,1

18 ìåñ

Ïðåäóáîéíàÿ ìàññà, êã 47,8 ± 0,82* 49,2 ± 0,65 51,8 ± 0,91

Ìàññà òóøè, êã 17,7 ± 0,72** 22,2 ± 0,41* 25,2 ± 0,68

Ìàññà âíóòðåííåãî æèðà, êã 1,0 ± 0,16 1,1 ± 0,08 1,2 ± 0,11

Óáîéíàÿ ìàññà, êã 18,7 ± 0,30*** 23,3 ± 0,18** 26,4 ± 0,62

Óáîéíûé âûõîä, % 44,1 47,4 51,0

* ð < 0,05.
** ð < 0,01.
*** ð < 0,00.



ó ïîìåñíûõ àíàëîãîâ ïåðâîãî è âòîðîãî ïîêîëåíèé, íà 29,9 (ð < 0,01) è
10,3 % (ð < 0,05) ñîîòâåòñòâåííî. Êðîìå òîãî, òðåõïîðîäíûå ïîìåñíûå áà-
ðàí÷èêè ïðåâîñõîäèëè ñâåðñòíèêîâ 1-é è 2-é ãðóïï ïî ìàññå òóøè íà 52,7
(ð < 0,05) è 6,9 %, ìàññå âíóòðåííåãî æèðà – â 3 ðàçà, óáîéíîé ìàññå – íà
56,5 (ð < 0,01) è 10,4 % ñîîòâåòñòâåííî. Óáîéíûé âûõîä ó ïîìåñíîãî ìî-
ëîäíÿêà 2-é è 3-é ãðóïï ñîñòàâèë 51,1 %, ÷òî âûøå, ÷åì ó ïîëóêðîâíûõ ïî-
ìåñåé ïåðâîãî ïîêîëåíèÿ, íà 8,7 àáñ.%.

Ê 18-ìåñÿ÷íîìó âîçðàñòó ñðåäíÿÿ ïðåäóáîéíàÿ æèâàÿ ìàññà îïûòíîãî
ìîëîäíÿêà óâåëè÷èëàñü íà 47,2–76,4 %. Ïî ìàññå òåëà áîëüøå ïðèáàâèëè
ïîìåñè ïåðâîãî ïîêîëåíèÿ, ìåíüøå – òðåõïîðîäíûå îâöû. Íàèáîëüøåé
ïðåäóáîéíîé æèâîé ìàññîé îòëè÷àëñÿ ìîëîäíÿê 3-é ãðóïïû: ïðåèìóùåñò-
âî íàä ñâåðñòíèêàìè ïåðâîãî è âòîðîãî ïîêîëåíèé ñîñòàâèëî 22,2
(ð < 0,05) è 5,3 % ñîîòâåòñòâåííî. Ïðè ýòîì îíè äîñòîâåðíî ïðåâîñõîäèëè
ïîëóêðîâíûõ àíàëîãîâ 1-é è 2-é ãðóïï ïî ìàññå òóøè íà 42,3 (ð < 0,01) è
13,5 % (ð < 0,05), ìàññå âíóòðåííåãî æèðà – íà 9,1, óáîéíîé ìàññå – íà 41,2
(ð < 0,001) è 13,3 % (ð < 0,01). Óáîéíûé âûõîä ó ïîìåñåé ïåðâîãî è âòîðîãî
ïîêîëåíèé ñîñòàâèë 44,1 è 47,4 %, ÷òî íèæå, ÷åì ó òðåõïîðîäíîãî ìîëîä-
íÿêà, íà 6,9 è 3,6 àáñ.% ñîîòâåòñòâåííî.

Ñ öåëüþ îïðåäåëåíèÿ ïèòàòåëüíîé öåííîñòè ÿãíÿòèíû èçó÷åí õèìè-
÷åñêèé ñîñòàâ ìÿñà, êîòîðûé çàâèñèò îò âèäà, ïîðîäû, âîçðàñòà æèâîòíûõ
è äðóãèõ ïîêàçàòåëåé [13–15] (òàáë. 3).

Ïî ðåçóëüòàòàì õèìè÷åñêîãî àíàëèçà èññëåäóåìûõ îáðàçöîâ ôàðøà óñ-
òàíîâëåíî, ÷òî â ìÿñå ïîäîïûòíûõ æèâîòíûõ êàê ïðè îòúåìå, òàê è â âîç-
ðàñòå 18 ìåñ ñîäåðæàëîñü áîëüøåå êîëè÷åñòâî âîäû, êîòîðîå ñ âîçðàñòîì
óìåíüøàëîñü, óâåëè÷èâàëîñü ñîäåðæàíèå æèðà ïðè ïðàêòè÷åñêè íå èçìå-
íèâøåìñÿ êîëè÷åñòâå áåëêà è çîëû.

Íàèáîëåå ïèòàòåëüíîå ìÿñî äîëæíî îáëàäàòü íàðÿäó ñ âûñîêîé êàëî-
ðèéíîñòüþ áëàãîïðèÿòíûì äëÿ ïåðåâàðèâàíèÿ ñîîòíîøåíèåì áåëêà è æè-
ðà. Ñ÷èòàåòñÿ, ÷òî ëó÷øåé óñâîÿåìîñòüþ îòëè÷àåòñÿ ìÿñî, â êîòîðîì
äàííîå ñîîòíîøåíèå ðàâíî 1 : 1. Â íàøåì îïûòå íàèëó÷øåå ñîîòíîøåíèå
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Ò à á ë è ö à 3
Õèìè÷åñêèé ñîñòàâ è ýíåðãåòè÷åñêàÿ öåííîñòü ìÿñà

Ãðóïïà
Ñîäåðæàíèå â ìÿêîòè, % Ýíåðãåòè÷åñêàÿ

öåííîñòü 1 êã ìÿñà,
ÌÄæ

Ñîîòíîøåíèå
áåëîê : æèðâîäû áåëêà æèðà çîëû

4,5 ìåñ

1-ÿ 62,72 17,82 18,51 0,95 9,89 1 : 0,96

2-ÿ 66,68 18,30 14,12 0,90 8,60 1,29 : 1

3-ÿ 66,81 17,87 14,39 0,93 8,60 1,24 : 1

18 ìåñ

1-ÿ 53,51 18,08 27,48 0,93 14,16 1 : 1,52

2-ÿ 54,23 17,99 26,83 0,95 13,47 1 : 1,49

3-ÿ 54,27 18,26 26,52 0,95 13,39 1 : 1,45



áåëêà è æèðà îòìå÷åíî ó ìîëîäíÿêà 1-é ãðóïïû â âîçðàñòå 4,5 ìåñ. Ñ âîç-
ðàñòîì íàêîïëåíèå æèðà â ìÿñå ïîäîïûòíûõ æèâîòíûõ óâåëè÷èâàåòñÿ,
âñëåäñòâèå ÷åãî ñîîòíîøåíèå áåëêà è æèðà â âîçðàñòå 18 ìåñ ó ìîëîäíÿêà
1-é ãðóïïû ñîñòàâèëî 1 : 1,52, 2-é– 1 : 1,49, 3-é– 1 : 1,45. Íàèáîëüøåé êàëî-
ðèéíîñòüþ çà ñ÷åò áîëüøåãî ñîäåðæàíèÿ æèðà îòëè÷àëîñü ìÿñî, ïîëó÷åí-
íîå îò äâóõïîðîäíûõ âàëóøêîâ ïåðâîãî ïîêîëåíèÿ.

Ïî äàííûì àìåðèêàíñêèõ ó÷åíûõ, ïðèáëèçèòåëüíûé ñîñòàâ ïðèãîä-
íîé â ïèùó áàðàíèíû ñëåäóþùèé: áåëêà – 17 %, æèðà – 20, âëàãè – 62, çî-
ëû – 1 %.

Òàêèì îáðàçîì, òðåõïîðîäíûå îñîáè îòëè÷àëèñü ëó÷øåé ìÿñíîé ïðî-
äóêòèâíîñòüþ êàê ïðè îòáèâêå, òàê è â 1,5-ãîäîâàëîì âîçðàñòå. Íàèáîëåå
âûñîêîé ýíåðãåòè÷åñêîé öåííîñòüþ ìÿñà â âîçðàñòå 4,5 è 18 ìåñ âûäåëÿ-
ëèñü ïîìåñíûå æèâîòíûå ïåðâîãî ïîêîëåíèÿ. Ïðè ýòîì ñîîòíîøåíèå áåë-
êà è æèðà íàèáîëåå îïòèìàëüíûì áûëî ó ìÿñà, ïîëó÷åííîãî îò âàëóøêîâ
ïåðâîãî ïîêîëåíèÿ â âîçðàñòå 4,5 ìåñ.
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SLAUGHTERING QUALITIES OF HYBRID YOUNG STOCK
OF SHEEP OF DIFFERENT GENOTYPES

Meat production and quality in the young stock of sheep raised in Transbaikal Territory were
studied depending on their genotypes and ages of slaughtering. Three groups of animals were
observed: 1) hybrids of the first generation (1/2 Zabaikalskaya Fine-Fleece + 1/2 Kazakhskaya
Half-Hair), 2) hybrids of the second generation on Kazakhskaya Half-Hair, 3) three-breed hybrids
(1/4 Zabaikalskaya Fine-Fleece + 1/4 Kazakhskaya Half-Hair + 1/2 Kuchugurovskaya Rough-Wool).
The experimental animals were under the same raising conditions. The three-breed individuals had
advantages in the growth and development as well as in slaughtering qualities over their two-breed
analogs of the first and second generation. The animals of the third group at 2.5 months of age was
found to have a significant advantage in the average live weight over their contemporaries from the
first and second groups by 6.1 and 5.2%, at 6.5 months of age by 5.7 and 0.9%, at 18 months of age by
10.9 and 5.5%, respectively. The slaughter yield in the three-breed young animals was higher than that
in the hybrids of the first and second generation by 6.9 and 3.6%, respectively. The three-breed
individuals were distinguished by the highest energy value of meat. The hybrid animals of the first
generation at 4.5 and 18 months of age were remarkable for this characteristic, too. The fat-protein
ratio was most optimal in meat from young gelded rams at 4.5 months of age.

Keywords: sheep, crossing, meat production, hybrids, genotype, meat quality.
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ÀËÒÀÉÑÊÎÃÎ ÊÐÀß

Ïðîâåäåí àíàëèç èíôåêöèîííîé çàáîëåâàåìîñòè ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ðå-
ãèîíà çà 1964–2015 ãã. íà îñíîâàíèè ìàòåðèàëîâ, ïðåäîñòàâëåííûõ Àëòàéñêîé êðàåâîé ñòàí-
öèåé ïî áîðüáå ñ îñîáî îïàñíûìè áîëåçíÿìè æèâîòíûõ è Ãîñàðõèâîì Àëòàéñêîãî êðàÿ. Â
èññëåäîâàíèè èñïîëüçîâàíû ìåòîäû ñðàâíèòåëüíî-èñòîðè÷åñêîãî è ñðàâíèòåëüíî-ãåîãðàôè-
÷åñêîãî îïèñàíèÿ ýïèçîîòèé. Ó÷òåíû è ïðîàíàëèçèðîâàíû ñòàòèñòè÷åñêèå äàííûå î âîçíèê-
íîâåíèè, ðàñïðîñòðàíåíèè, ëèêâèäàöèè èíôåêöèé ó ëîøàäåé, ñâèíåé, êðóïíîãî è ìåëêîãî
ðîãàòîãî ñêîòà, âûÿâëåíà äîëÿ íåáëàãîïîëó÷íûõ ïóíêòîâ ïî îòäåëüíûì çàáîëåâàíèÿì. Ïðî-
âåäåí ðåòðîñïåêòèâíûé àíàëèç ðàñïðîñòðàíåíèÿ 50 èíôåêöèîííûõ áîëåçíåé áàêòåðèàëüíîé,
âèðóñíîé, õëàìèäèîçíîé, ìèêîçíîé, ìèêîïëàçìîçíîé è ðèêêåòñèîçíîé ýòèîëîãèè ó ÷åòûðåõ
ãðóïï ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ñ öåëüþ âûÿâëåíèÿ èñòî÷íèêà âîçáóäèòåëÿ. Ñäåëàíà
êëàññèôèêàöèÿ ïàòîëîãèé ïî ìåõàíèçìó ïåðåäà÷è. Èññëåäîâàíèå êîìïëåêñà ýòèîëîãè÷åñêèõ
ôàêòîðîâ ïîêàçàëî, ÷òî â îáùåé èíôåêöèîííîé ïàòîëîãèè ïðåîáëàäàëà ãðóïïà áîëåçíåé áàê-
òåðèàëüíîé ýòèîëîãèè ñ àëèìåíòàðíûì ñïîñîáîì çàðàæåíèÿ, èñòî÷íèêîì âîçáóäèòåëÿ êîòî-
ðûõ ÿâëÿþòñÿ äîìàøíèå æèâîòíûå. Ïðè ýòîì íà÷èíàÿ ñ 1972 ã. íàáëþäàåòñÿ îáùàÿ òåíäåíöèÿ
ê ñíèæåíèþ çàáîëåâàåìîñòè äëÿ èíôåêöèé, ïåðåäàþùèõñÿ àëèìåíòàðíûì ïóòåì. Óñòàíîâëå-
íî, ÷òî âèðîçû ïî ñâîåìó óäåëüíîìó âåñó íå èìåëè ñóùåñòâåííîãî ýïèçîîòè÷åñêîãî çíà÷åíèÿ,
à ñ 1973 ã. îòìå÷åíî çíà÷èòåëüíîå ñíèæåíèå çàáîëåâàåìîñòè ïàòîëîãèÿìè âèðóñíîé ýòèîëî-
ãèè. Ïî áàêòåðèîçàì çà ïîñëåäíèå 35 ëåò ãîäû âûñîêîé çàáîëåâàåìîñòè ÷åðåäóþòñÿ ñ ïåðèî-
äàìè âðåìåííîãî ñíèæåíèÿ. Ó ëîøàäåé âûÿâëåíû ÷åòûðå íàèáîëåå ýïèçîîòè÷åñêè çíà÷èìûå
áîëåçíè, ñðåäè êðóïíîãî ðîãàòîãî ñêîòà òàêîâûìè ÿâëÿþòñÿ äåñÿòü ãðóïï çàáîëåâàíèé, äëÿ
ìåëêîãî ðîãàòîãî ñêîòà è ñâèíåé ýïèçîîòè÷åñêè îïàñíû ïî äåâÿòü ãðóïï ïàòîëîãèé.

Êëþ÷åâûå ñëîâà: íîçîëîãè÷åñêèé ïðîôèëü, èíôåêöèîííûå áîëåçíè, ýïèçîîòîëîãè÷å-
ñêèé ìîíèòîðèíã, ñåëüñêîõîçÿéñòâåííûå æèâîòíûå.

Äëÿ èçó÷åíèÿ ýïèçîîòîëîãè÷åñêîé ñèòóàöèè îòäåëüíîãî ðåãèîíà íåîá-
õîäèìû äåòàëüíûé ó÷åò, ñèñòåìàòèçàöèÿ è àíàëèç èíôåêöèîííûõ áîëåç-
íåé, çàðåãèñòðèðîâàííûõ íà òåððèòîðèè íà ïðîòÿæåíèè ðÿäà ëåò. Ó÷èòûâà-
þòñÿ êîëè÷åñòâî è ìåñòîðàñïîëîæåíèå íåáëàãîïîëó÷íûõ ïóíêòîâ ïî ðàç-
íûì çàáîëåâàíèÿì; ÷èñëåííîñòü ïî âèäàì çàáîëåâøèõ è ïàâøèõ æèâîòíûõ
ïî êàæäîé áîëåçíè; ñòðóêòóðà èíôåêöèîííûõ ïàòîëîãèé æèâîòíûõ è
óäåëüíûé âåñ êàæäîé èç íèõ â îáùåé êàðòèíå çàáîëåâàåìîñòè. Èññëåäîâà-
íèå íîçîëîãè÷åñêèõ ôîðì èíôåêöèîííûõ çàáîëåâàíèé ñ ïîìîùüþ äàííûõ
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ýïèçîîòîëîãè÷åñêîãî ìîíèòîðèíãà ïîçâîëÿåò ïîëó÷èòü ðåçóëüòàòû, ïîìî-
ãàþùèå îïðåäåëèòü ïåðñïåêòèâíûå íàïðàâëåíèÿ ïðîòèâîýïèçîîòè÷åñêîé
ðàáîòû íà îòäåëüíîé òåððèòîðèè [1–3]. Ñ ïîìîùüþ êëàññè÷åñêèõ ìåòîäîâ
ýïèçîîòîëîãèè îöåíèâàåòñÿ ýôôåêòèâíîñòü ïðîòèâîýïèçîîòè÷åñêèõ ìåðî-
ïðèÿòèé ïðèìåíèòåëüíî ê îòäåëüíûì íîçîëîãè÷åñêèì ôîðìàì [4, 5]. Âû-
áîð ðàöèîíàëüíîãî íàïðàâëåíèÿ ïðîòèâîýïèçîîòè÷åñêèõ ìåðîïðèÿòèé íå-
âîçìîæåí áåç èññëåäîâàíèé, â îñíîâå êîòîðûõ ëåæèò ýïèçîîòîëîãè÷åñêèé
ìîíèòîðèíã. Íåîòúåìëåìîé ÷àñòüþ êàê ôóíäàìåíòàëüíûõ, òàê è ïðèêëàä-
íûõ àñïåêòîâ íàó÷íûõ èçûñêàíèé â ýòîì íàïðàâëåíèè ýïèçîîòîëîãèè ÿâ-
ëÿåòñÿ ïðîãðàììíûé àíàëèç ðåòðîñïåêòèâíîé èíôîðìàöèè [6]. Ïðèìåíå-
íèå ýïèçîîòîëîãè÷åñêîãî ìîíèòîðèíãà è êîìïëåêñíîãî ðåòðîñïåêòèâíîãî
àíàëèçà äëÿ èçó÷åíèÿ íîçîëîãè÷åñêîãî ïðîôèëÿ èíôåêöèîííîé ïàòîëîãèè
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ðàñøèðÿþò âîçìîæíîñòè âåòåðèíàðíîé
ñëóæáû â ïðîôèëàêòèêå ýïèçîîòè÷åñêè çíà÷èìûõ çàáîëåâàíèé [7, 8].

Öåëü èññëåäîâàíèÿ – îöåíèòü íîçîëîãè÷åñêèé ïðîôèëü â ñèñòåìå
ýïèçîîòîëîãè÷åñêîãî ìîíèòîðèíãà èíôåêöèîííûõ áîëåçíåé ñåëüñêîõî-
çÿéñòâåííûõ æèâîòíûõ â Àëòàéñêîì êðàå.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ìàòåðèàëû ïî èíôåêöèîííîé çàáîëåâàåìîñòè ëîøàäåé, ñâèíåé, êðóï-
íîãî è ìåëêîãî ðîãàòîãî ñêîòà íà òåððèòîðèè èçó÷àåìîãî ðåãèîíà ïðåäîñ-
òàâëåíû ýïèçîîòîëîãè÷åñêèì îòäåëîì Àëòàéñêîé êðàåâîé ñòàíöèè ïî
áîðüáå ñ îñîáî îïàñíûìè áîëåçíÿìè æèâîòíûõ è Ãîñàðõèâîì Àëòàéñêîãî
êðàÿ.

Äëÿ àíàëèçà èñïîëüçîâàíû ìåòîäèêè ñðàâíèòåëüíî-èñòîðè÷åñêèõ è
ñðàâíèòåëüíî-ãåîãðàôè÷åñêèõ îïèñàíèé ýïèçîîòèé, ñòàòèñòè÷åñêèå äàí-
íûå ó÷åòà âîçíèêíîâåíèÿ, ðàñïðîñòðàíåíèÿ è ëèêâèäàöèè èíôåêöèîííûõ
áîëåçíåé, ãåîãðàôè÷åñêîå ìåñòîïîëîæåíèå íåáëàãîïîëó÷íûõ ïóíêòîâ, èõ
÷èñëî, äèíàìèêà âîçíèêíîâåíèÿ è ëèêâèäàöèè, ÷èñëåííîñòü áîëüíûõ è
ïàâøèõ æèâîòíûõ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Óñòàíîâëåíî, ÷òî ñ 1964 ïî 2015 ã. â Àëòàéñêîì êðàå çàðåãèñòðèðîâà-
íî 50 èíôåêöèîííûõ çàáîëåâàíèé ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ: 28
(56,0 %) áàêòåðèàëüíîé, 17 (34,0 %) âèðóñíîé, 2 (4 %) õëàìèäèîçíîé è
ïî 1 (ïî 2 %) ìèêîçíîé, ìèêîïëàçìîçíîé è ðèêêåòñèîçíîé ýòèîëîãèè
(òàáë. 1). Äëÿ 32 (66,0 %) áîëåçíåé èñòî÷íèêîì âîçáóäèòåëÿ ìîãóò áûòü
òîëüêî äîìàøíèå æèâîòíûå, 17 (32,0 %) – äîìàøíèå è äèêèå, 1 (áîòó-
ëèçì) (2,0 %) – âíåøíÿÿ ñðåäà.

Ïðè êëàññèôèêàöèè çàáîëåâàíèé ïî ìåõàíèçìó ïåðåäà÷è âîçáóäèòåëÿ
óñòàíîâëåíî, ÷òî íàèáîëåå ìíîãî÷èñëåííîé áûëà ãðóïïà èíôåêöèîííûõ
áîëåçíåé ñ àëèìåíòàðíûì ïóòåì çàðàæåíèÿ – 30 (58,0 %). Íà äîëþ ðåñïè-
ðàòîðíîãî ñïîñîáà ïåðåäà÷è èíôåêöèè ïðèøëîñü 10 (18,0 %), ÷åðåç íàðóæ-
íûå ïîêðîâû – 8 (16,0 %) , ñ ó÷àñòèåì ïåðåíîñ÷èêîâ – 2 (4,0 %). Ïðè ýòîì
íà÷èíàÿ ñ 1972 ã. âûÿâëåíà îáùàÿ òåíäåíöèÿ ê ñíèæåíèþ çàáîëåâàåìîñòè
äëÿ èíôåêöèé, ïåðåäàþùèõñÿ àëèìåíòàðíûì ñïîñîáîì. Ñ 1968 ã. äî 80-õ
ãîäîâ çíà÷èòåëüíî óìåíüøèëîñü ÷èñëî æèâîòíûõ ñ èíôåêöèîííûìè áî-
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Èíôåêöèîííûå çàáîëåâàíèÿ ó ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ â Àëòàéñêîì êðàå ïî äàííûì
1964–2015 ãã.

¹
ï/ï Íîçîëîãè÷åñêàÿ ôîðìà

Âèä æèâîòíîãî
ëîøàäè ÊÐÑ ÌÐÑ ñâèíüè

1 2 3 4 5 6

1 Àäåíîâèðóñíàÿ áîëåçíü ÊÐÑ (âèðóñ ýíçî-
îòè÷åñêîé ïíåâìîíèè)

– + – –

2 Àêòèíîìèêîç – + + –

3 Áåøåíñòâî + + + +

4 Áîëåçíü Àóåñêè – +

5 Áîòóëèçì + – – –

6 Áðàäçîò – – + –

7 Áðóöåëëåç + + + +

8 Âèðóñíàÿ äèàðåÿ ÊÐÑ – + – –

9 Âèðóñíûé àáîðò + – – –

10 Ãðèïï ëîøàäåé + – – –

11 Äèçåíòåðèÿ – – + +

12 Äèïëîêîêêîâàÿ èíôåêöèÿ – + + +

13 Çëîêà÷åñòâåííàÿ êàòàðàëüíàÿ ãîðÿ÷êà ÊÐÑ – + – –

14 Çëîêà÷åñòâåííûé îòåê + + + +

15 Èíôåêöèîííàÿ àãàëàêòèÿ – – + –

16 Èíôåêöèîííàÿ àíåìèÿ ëîøàäåé + – – –

17 Èíôåêöèîííûé àòðîôè÷åñêèé ðèíèò – – – +

18 Èíôåêöèîííûé âàãèíèò – + – –

19 Èíôåêöèîííûé ìàñòèò – – + –

20 Èíôåêöèîííûé ðèíîòðàõåèò – + – –

21 Èíôåêöèîííûé ýïèäèäèìèò – – + –

22 Êàìïèëîáàêòåðèîç – + + –

23 Êîëèáàêòåðèîç – + + +

24 Êîíòàãèîçíàÿ ïëåâðîïíåâìîíèÿ + – – –

25 Êó-ëèõîðàäêà – – + –

26 Ëåéêîç êðóïíîãî ðîãàòîãî ñêîòà – + – –

27 Ëåïòîñïèðîç + + + +

28 Ëèñòåðèîç + + + +

29 Ìûò + – – –

30 Íåêðîáàêòåðèîç + + + +

31 Îñïà – + – +

32 Îòå÷íàÿ áîëåçíü ïîðîñÿò – – – +

33 Ïàðàãðèïï-3 – + – –

34 Ïàðàòóáåðêóëåç – + + –

35 Ïàðâîâèðóñíàÿ áîëåçíü – – – +

36 Ïàñòåðåëëåç + + + +

37 Ðîæà – – – +

38 Ñàëüìîíåëëåç + + + +

39 Ñèáèðñêàÿ ÿçâà + + + +

40 Ñòàôèëîêîêêîç – + – +



ëåçíÿìè, ïåðåäàþùèìèñÿ êîíòàêòíûì ñïîñîáîì, íî ýòî ñíèæåíèå äîñòèã-
ëî ëèøü óðîâíÿ 1964 ã.

Ïðè èçó÷åíèè ýòèîëîãè÷åñêîãî ôàêòîðà âûÿâëåíî, ÷òî âèðîçû â îá-
ùåé èíôåêöèîííîé ïàòîëîãèè íå ïîëó÷àëè âàæíîãî ýïèçîîòè÷åñêîãî çíà-
÷åíèÿ, à ñ 1973 ã. îòìå÷àåòñÿ ðåçêîå ñíèæåíèå çàáîëåâàåìîñòè ïàòîëîãèÿìè
âèðóñíîé ýòèîëîãèè. Ïî áàêòåðèîçàì çà ïîñëåäíèå 35 ëåò ãîäû âûñîêîé
çàáîëåâàåìîñòè ÷åðåäóþòñÿ ñ ïåðèîäàìè âðåìåííîãî ñíèæåíèÿ.

Êëàññèôèöèðóÿ èíôåêöèîííûå çàáîëåâàíèÿ ïî èñòî÷íèêó âîçáóäèòå-
ëÿ, óñòàíîâèëè, ÷òî ïðè÷èíîé íåáëàãîïîëó÷èÿ â ïîäàâëÿþùåì áîëüøèí-
ñòâå ñëó÷àåâ áûëè äîìàøíèå è äèêèå æèâîòíûå.

Ó ëîøàäåé çàðåãèñòðèðîâàíî 18 èíôåêöèîííûõ áîëåçíåé, èç íèõ ýïè-
çîîòè÷åñêè îïàñíûìè, ïðîòåêàþùèìè ñ îõâàòîì çíà÷èòåëüíîãî ïîãîëîâüÿ
æèâîòíûõ, ÿâëÿþòñÿ 4: áàêòåðèîçû – ìûò, íåêðîáàêòåðèîç è âèðîçû – áå-
øåíñòâî è ãðèïï (ðèñ. 1). Ïðè ýòîì íàèáîëåå âûðàæåííîå íåáëàãîïîëó÷èå
ïî çàáîëåâàåìîñòè áàêòåðèîçàìè ðåãèñòðèðîâàëîñü ñ 1964 ïî 1994 ã., ýïè-
çîîòèÿ ãðèïïà íàáëþäàëàñü â 1992–1993 ãã., à áåøåíñòâî – â òå÷åíèå âñåãî
ïåðèîäà èññëåäîâàíèé. Íà äîëþ ýòèõ áîëåçíåé ïðèõîäèòñÿ 84,9 % íåáëàãî-
ïîëó÷íûõ ïóíêòîâ, 90,4 % çàáîëåâøèõ è 63,9 % ïàâøèõ æèâîòíûõ. Ëåòàëü-
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Î ê î í ÷ à í è å ò à á ë è ö û

1 2 3 4 5 6
41 Ñòîëáíÿê + + + +

42 Ñòðåïòîêîêêîç – + + +

43 Òðàíñìèññèâíûé ãàñòðîýíòåðèò ñâèíåé – – – +

44 Òóáåðêóëåç + + – +

45 Õëàìèäèîç – + – +

46 ×óìà ñâèíåé – – – +

47 Ýìôèçåìàòîçíûé êàðáóíêóë – + + –

48 Ýíçîîòè÷åñêèé (âèðóñíûé) àáîðò – – + –

49 Ýíòåðîòîêñåìèÿ + + + +

50 ßùóð – + + +

Ï ð è ì å ÷ à í è å. Ïðî÷åðê – îòñóòñòâèå áîëåçíè, ïëþñ – íàëè÷èå áîëåçíè.

Ðèñ. 1. Äîëÿ íåáëàãîïîëó÷íûõ ïóíêòîâ ïî áîëåçíÿì ëîøàäåé â Àëòàéñêîì êðàå
ñ 1964 ïî 2015 ã. (%)



íîñòü ïî âñåì èíôåêöèîííûì áîëåçíÿì ñîñòàâèëà â ñðåäíåì 2,5 %, ïî
ýïèçîîòè÷åñêè îïàñíûì – 1,7 %.

Ó êðóïíîãî ðîãàòîãî ñêîòà çàðåãèñòðèðîâàíà 31 èíôåêöèîííàÿ áî-
ëåçíü, èç íèõ ýïèçîîòè÷åñêè îïàñíûìè ÿâëÿþòñÿ áàêòåðèîçû – áðóöåëëåç,
òóáåðêóëåç, ñèáèðñêàÿ ÿçâà, íåêðîáàêòåðèîç, ïàñòåðåëëåç, ñàëüìîíåëëåç,
êîëèáàêòåðèîç; âèðîçû – áåøåíñòâî, ëåéêîç; ìèêîç, àêòèíîìèêîç (ðèñ. 2).
Ïðè ýòîì â ïåðâîé ïîëîâèíå íàáëþäåíèé çàìåòíî íàèáîëåå âûðàæåííîå
íåáëàãîïîëó÷èå ñðåäè áàêòåðèîçîâ ïî áðóöåëëåçó, òóáåðêóëåçó, íåêðîáàê-
òåðèîçó è ñàëüìîíåëëåçó, ìèêîçîâ – ïî àêòèíîìèêîçó, êîëèáàêòåðèîçó è
ïàñòåðåëëåçó – íà ïðîòÿæåíèè âñåãî ïåðèîäà. Ñðåäè âèðîçîâ íàèáîëåå âû-
ðàæåííîå íåáëàãîïîëó÷èå â ïåðâîé ïîëîâèíå èññëåäóåìîãî ñðîêà íàáëþ-
äàåòñÿ ïî áåøåíñòâó, âî âòîðîé – ïî ëåéêîçó. Íà äîëþ äàííûõ áîëåçíåé
ïðèõîäèòñÿ 81,9 % íåáëàãîïîëó÷íûõ ïóíêòîâ, 86,5 % çàáîëåâøèõ è 81,3 %
ïàâøèõ æèâîòíûõ. Ëåòàëüíîñòü ïî âñåì èíôåêöèîííûì áîëåçíÿì ñîñòà-
âèëà â ñðåäíåì 8,1 %, ýïèçîîòè÷åñêè îïàñíûì – 7,1 %.

Ó ìåëêîãî ðîãàòîãî ñêîòà çàðåãèñòðèðîâàíî 27 èíôåêöèîííûõ áîëåç-
íåé, ýïèçîîòè÷åñêè îïàñíûìè ÿâëÿþòñÿ 9 áàêòåðèîçîâ: áðóöåëëåç, áðàä-
çîò, èíôåêöèîííûé ýïèäèäèìèò, êîëèáàêòåðèîç, ëèñòåðèîç, íåêðîáàêòåðè-
îç, ïàñòåðåëëåç, ñàëüìîíåëëåç, ýíòåðîòîêñåìèÿ (ðèñ. 3). Ïðè ýòîì íà ïðî-
òÿæåíèè âñåãî ïåðèîäà èññëåäîâàíèÿ íàèáîëåå âûðàæåííîå íåáëàãîïîëó-
÷èå íàáëþäàåòñÿ ïî êîëèáàêòåðèîçó è ïàñòåðåëëåçó, â ïåðâîé ïîëîâèíå –
ïî áðóöåëëåçó, áðàäçîòó, èíôåêöèîííîìó ýïèäèäèìèòó, ëèñòåðèîçó, íåê-
ðîáàêòåðèîçó è ýíòåðîòîêñåìèè. Íà èõ äîëþ ïðèõîäèòñÿ 91,21 % íåáëàãî-
ïîëó÷íûõ ïóíêòîâ, 93,8 % çàáîëåâøèõ è 97,4 % ïàâøèõ æèâîòíûõ. Ëåòàëü-
íîñòü ïî âñåì èíôåêöèîííûì áîëåçíÿì ñîñòàâèëà 8,2 %, ýïèçîîòè÷åñêè
îïàñíûì – 8,6 %.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÂÅÒÅÐÈÍÀÐÈß

64

Ðèñ. 3. Äîëÿ íåáëàãîïîëó÷íûõ ïóíêòîâ ïî áîëåçíÿì ìåëêîãî ðîãàòîãî ñêîòà
â Àëòàéñêîì êðàå ñ 1964 ïî 2015 ã., %

Ðèñ. 2. Äîëÿ íåáëàãîïîëó÷íûõ ïóíêòîâ  ïî áîëåçíÿì êðóïíîãî ðîãàòîãî ñêîòà
â Àëòàéñêîì êðàå ñ 1964 ïî 2015 ã., %



Ó ñâèíåé çàðåãèñòðèðîâàíî 27 èíôåêöèîííûõ áîëåçíåé, ýïèçîîòè÷åñêè
îïàñíûìè îêàçàëèñü 9: áàêòåðèîçû – äèçåíòåðèÿ, êîëèáàêòåðèîç, èíôåêöè-
îííûé àòðîôè÷åñêèé ðèíèò, ëåïòîñïèðîç, ëèñòåðèîç, ïàñòåðåëëåç, ðîæà,
ñàëüìîíåëëåç; âèðîç – áîëåçíü Àóåñêè (ðèñ. 4). Ïðè ýòîì ìàêñèìàëüíîå íå-
áëàãîïîëó÷èå âûðàæåíî â òå÷åíèå âñåãî ïåðèîäà íàáëþäåíèé ïî êîëèáàêòå-
ðèîçó, èíôåêöèîííîìó àòðîôè÷åñêîìó ðèíèòó è ïàñòåðåëëåçó, ïî îñòàëüíûì
áàêòåðèîçàì è âèðîçó – â ïåðâîé ïîëîâèíå èññëåäóåìîãî ñðîêà. Íà èõ äîëþ
ïðèõîäèòñÿ 93,61 % íåáëàãîïîëó÷íûõ ïóíêòîâ, 89,3 – çàáîëåâøèõ è 84,2 %
ïàâøèõ æèâîòíûõ. Ëåòàëüíîñòü ïî âñåì èíôåêöèîííûì áîëåçíÿì ñîñòàâèëà
15,7 %, ýïèçîîòè÷åñêè îïàñíûì – 17,6 %.

ÇÀÊËÞ×ÅÍÈÅ

Çà èññëåäóåìûé ïåðèîä ñ 1964 ïî 2015 ã. â Àëòàéñêîì êðàå çàðåãèñòðè-
ðîâàíî 50 íîçîëîãè÷åñêèõ ôîðì èíôåêöèîííûõ áîëåçíåé ó ÷åòûðåõ ãðóïï
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ: ëîøàäåé, ñâèíåé, êðóïíîãî è ìåëêîãî
ðîãàòîãî ñêîòà.

Ïðè ýòîì ó ëîøàäåé íàèáîëåå ýïèçîîòè÷åñêè çíà÷èìûìè îêàçàëèñü
÷åòûðå çàáîëåâàíèÿ, ñðåäè êðóïíîãî ðîãàòîãî ñêîòà òàêîâûìè ñòàëè äåñÿòü
ãðóïï áîëåçíåé, ó ìåëêîãî ðîãàòîãî ñêîòà è ñâèíåé êàê ýïèçîîòè÷åñêè çíà-
÷èìûå ïðîÿâèëè ñåáÿ ïî 9 ãðóïï èíôåêöèîííûõ ïàòîëîãèé.

Ïðè èññëåäîâàíèè ýòèîëîãè÷åñêèõ ôàêòîðîâ âûÿâëåíî, ÷òî â èíôåê-
öèîííîé ïàòîëîãèè ïðåîáëàäàåò ãðóïïà áîëåçíåé áàêòåðèàëüíîé ýòèîëî-
ãèè ñ àëèìåíòàðíûì ñïîñîáîì ïåðåäà÷è, èñòî÷íèêîì âîçáóäèòåëÿ êîòîðûõ
ÿâëÿþòñÿ äîìàøíèå æèâîòíûå. Óñòàíîâëåíî, ÷òî âèðîçû â îáùåé èíôåê-
öèîííîé ïàòîëîãèè íå èìåëè ñóùåñòâåííîãî ýïèçîîòè÷åñêîãî çíà÷åíèÿ, à
ñ 1973 ã. îòìå÷åíî çíà÷èòåëüíîå ñíèæåíèå çàáîëåâàåìîñòè ïàòîëîãèÿìè
âèðóñíîé ýòèîëîãèè.

Èçó÷åíèå ñòàòèñòè÷åñêèõ äàííûõ ïî ýïèçîîòè÷åñêîé ñèòóàöèè íà òåððè-
òîðèè Àëòàéñêîãî êðàÿ ñ ïîìîùüþ ðåòðîñïåêòèâíîãî àíàëèçà ïîçâîëÿåò âû-
ÿâèòü ñëîæèâøèåñÿ â ïðîøëîì òåíäåíöèè äëÿ äàëüíåéøåãî äîëãîñðî÷íîãî
ïëàíèðîâàíèÿ öåëåíàïðàâëåííûõ ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé ïî ñíè-
æåíèþ èíòåíñèâíîñòè àêòóàëüíûõ èíôåêöèîííûõ çàáîëåâàíèé ó æèâîòíûõ.

Êëàññèôèêàöèÿ èíôåêöèîííûõ ïàòîëîãèé ó ëîøàäåé, ñâèíåé, êðóï-
íîãî è ìåëêîãî ðîãàòîãî ñêîòà ïîêàçûâàåò, ÷òî õîòÿ îòäåëüíûå çàáîëåâàíèÿ
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Ðèñ. 4. Äîëÿ íåáëàãîïîëó÷íûõ ïóíêòîâ ïî áîëåçíÿì ñâèíåé â Àëòàéñêîì êðàå
ñ 1964 ïî 2015 ã., %



íå ïðåäñòàâëÿþò çíà÷èìîé ýïèçîîòè÷åñêîé îïàñíîñòè, òåì íå ìåíåå òðå-
áóþò ïîñòîÿííîãî âíèìàíèÿ âåòåðèíàðíîé ñëóæáû ê èõ äèàãíîñòèêå, ïðî-
ôèëàêòèêå è ëèêâèäàöèè.
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EVALUATING NOSOLOGICAL PROFILE OF INFECTIOUS DISEASES
OF FARM ANIMALS IN ALTAI TERRITORY

Infectious disease incidence rates in farm animals in Altai Territory for the period of 1964–2015
were analyzed based on the material from Altaian Territorial Station for Animal Dangerous Disease
Control and the State Archive of Altai Territory. Epizootics were described by using the com-
parative-historical and comparative-geographical methods. Statistical data on the outbreaks, spread
and elimination of infections in horses, pigs, cattle, sheep and goats were taken into consideration and
analyzed; the proportion of farms having animal disease problems was revealed. There was carried out
the retrospective analysis of the spread of 50 infectious diseases of bacterial, viral, chlamydial,
mycotic, mycoplasmal and rickettsial etiology in four groups of farm animals with the purpose of
identifying a source of pathogen. Pathologies were classified as to mechanisms of transmission. A
study on a complex of etiological factors has shown that a group of bacterial diseases with alimentary
mechanism of transmission prevails in the structure of infectious pathologies, and the sources of
pathogens are domestic animals. It was found that viroses by their share in the structure of pathologies
were not of significant epizootic importance, and since 1973 a considerable reduction in viral disease
incidence has been recorded. With that, there are four epizootically important diseases in horses, ten
groups of diseases in cattle, and in nines in pigs and small ruminants.

Keywords: nosological profile, infectious diseases, epizootological monitoring, farm animals.
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ÊËÀÑÒÅÐÎÂ

Ïîêàçàíî ñíèæåíèå òåõíè÷åñêîãî ïîòåíöèàëà ÀÏÊ Ðîññèè è ðåãèîíîâ â ñâÿçè ñ óìåíü-
øåíèåì êîëè÷åñòâà òåõíèêè è åå çíà÷èòåëüíûì ñòàðåíèåì. Âûñîêóþ ãîòîâíîñòü òåõíèêè âîç-
ìîæíî ïîääåðæèâàòü ÷åðåç ðåãèîíàëüíóþ ñèñòåìó îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè ñåëüñêîõî-
çÿéñòâåííîé òåõíèêè. Ðàçðàáîòàí ìåòîä îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè è ãîòîâíîñòè òåõíè-
êè íà îñíîâå ïðèìåíåíèÿ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ. Ñèñòåìà îáåñïå÷åíèÿ ðàáîòî-
ñïîñîáíîñòè ïðåäóñìàòðèâàåò îáñëóæèâàíèå ïîòðåáèòåëåé íà óðîâíå õîçÿéñòâà, ðàéîíà è îá-
ëàñòè. Ïðåäëîæåí ìåòîä ðàñ÷åòà ïàðàìåòðîâ ðåãèîíàëüíîé ñèñòåìû îáåñïå÷åíèÿ ðàáîòî-
ñïîñîáíîñòè òåõíèêè. Ïîëó÷åííûå ïàðàìåòðû äëÿ ìîäåëüíûõ óðîâíåé õîçÿéñòâà è ðàéîíà
êîððåêòèðóþòñÿ ñ ó÷åòîì îñíîâíûõ ôàêòè÷åñêèõ ïîêàçàòåëåé ïî çîíå, îáñëóæèâàåìîé ýòèì
óðîâíåì ñèñòåìû. Ê òàêèì ïîêàçàòåëÿì îòíîñÿòñÿ îáúåì âûïîëíÿåìûõ ìåõàíèçèðîâàííûõ
ðàáîò, èíòåíñèâíîñòü ñïðîñà íà òåõíè÷åñêîå îáñëóæèâàíèå è ðåìîíò äåòàëåé, óçëîâ è àãðåãà-
òîâ ìàøèí è êâàëèôèêàöèÿ ìåõàíèçàòîðîâ. Ïðèâåäåíû ïîíÿòèÿ ìîäåëüíûõ óðîâíåé õîçÿéñò-
âà è ðàéîíà, äëÿ êîòîðûõ îñóùåñòâëÿåòñÿ ðàñ÷åò ïàðàìåòðîâ ñèñòåìû îáåñïå÷åíèÿ ðàáîòî-
ñïîñîáíîñòè òåõíèêè. Çàòåì ïðîèñõîäèò ïåðåõîä ê ôàêòè÷åñêèì óðîâíÿì (ðàéîíàì, õîçÿéñò-
âàì) ÷åðåç êîýôôèöèåíòû ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà, ó÷èòûâàþùèå ñïåöèôèêó
îáñëóæèâàåìîé çîíû. Ïðåäëîæåííûé íîðìàòèâíî-ðàñ÷åòíûé ìåòîä ðàñ÷åòà ïàðàìåòðîâ ñèñ-
òåìû îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè òåõíèêè ðåàëèçîâàí â Íîâîñèáèðñêîé îáëàñòè. Îáîñ-
íîâàíû ðàéîííûé ìîäåëüíûé ñåðâèñíûé êëàñòåð è ìîäåëüíûé ñåðâèñíûé êëàñòåð õîçÿéñòâà
(ïðåäïðèÿòèå ñî ñðåäíèìè ïîêàçàòåëÿìè ïî îáëàñòè). Ïðèâåäåíû êîýôôèöèåíòû ïåðåâîäà îò
ìîäåëüíûõ ñåðâèñíûõ êëàñòåðîâ ê ôàêòè÷åñêèì íà óðîâíå ðàéîíà è õîçÿéñòâà.

Êëþ÷åâûå ñëîâà: ñåëüñêîõîçÿéñòâåííàÿ òåõíèêà, òåõíè÷åñêèé ñåðâèñíûé êëàñòåð, êîýô-
ôèöèåíò òåõíè÷åñêîé ãîòîâíîñòè, âðåìÿ âîññòàíîâëåíèÿ ðàáîòîñïîñîáíîñòè.

Ïîäïðîãðàììà «Òåõíè÷åñêàÿ è òåõíîëîãè÷åñêàÿ ìîäåðíèçàöèÿ, èííî-
âàöèîííîå ðàçâèòèå» Ãîñóäàðñòâåííîé ïðîãðàììû ðàçâèòèÿ ñåëüñêîãî õî-
çÿéñòâà è ðåãóëèðîâàíèÿ ðûíêîâ ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ñûðüÿ
è ïðîäîâîëüñòâèÿ íà 2013–2020 ãîäû [1] ïðåäóñìàòðèâàåò èííîâàöèîííîå
ðàçâèòèå ñåëüñêîãî õîçÿéñòâà, ÷òî â çíà÷èòåëüíîé ñòåïåíè çàâèñèò îò íà-
äåæíîñòè ïðèìåíÿåìîé òåõíèêè.

Öåëü èññëåäîâàíèÿ – ðàçðàáîòàòü ìåòîä îáåñïå÷åíèÿ ðàáîòîñïîñîáíî-
ñòè è ãîòîâíîñòè ñåëüñêîõîçÿéñòâåííîé òåõíèêè íà îñíîâå ñîçäàíèÿ ñåð-
âèñíûõ òåõíè÷åñêèõ êëàñòåðîâ.

Â çàäà÷è èññëåäîâàíèÿ âõîäèëî îáîñíîâàíèå ïàðàìåòðîâ ñåðâèñíîãî
ìîäåëüíîãî êëàñòåðà íà óðîâíå ðàéîíà è õîçÿéñòâà; îïðåäåëåíèå êîýôôè-
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öèåíòîâ ïåðåõîäà îò ìîäåëüíûõ êëàñòåðîâ ê ôàêòè÷åñêèì óñëîâèÿì íà
óðîâíå ðàéîíà è õîçÿéñòâà.

Ñíèæåíèå òåõíè÷åñêîãî ïîòåíöèàëà ñåëüñêîõîçÿéñòâåííîé òåõíèêè,
íà÷àâøååñÿ ñ íà÷àëîì ðåôîðì, â íàñòîÿùåå âðåìÿ ïðîäîëæàåòñÿ (òàáë. 1)
[2]. Îáåñïå÷åííîñòü òðàêòîðàìè è óáîðî÷íûìè ìàøèíàìè ñîñòàâëÿåò
ëèøü 45–60 % îò ïîòðåáíîñòè. Ïðè òðåáóåìîé ýíåðãîîáåñïå÷åííîñòè
300–350 ë.ñ. íà 100 ãà ïîñåâíîé ïëîùàäè â ñåëüñêîì õîçÿéñòâå èìååòñÿ âñå-
ãî 167,01 ë.ñ. [3]. Ïî Íîâîñèáèðñêîé îáëàñòè ýíåðãîîáåñïå÷åííîñòü åùå
ìåíüøå – 132,2 ë.ñ. íà 100 ãà ïàøíè [4].

Ìàøèííî-òðàêòîðíûé ïàðê â àãðàðíîì ñåêòîðå ðîññèéñêîé ýêîíîìè-
êè â íàñòîÿùåå âðåìÿ ïðåäåëüíî èçíîøåí. Ñåëüñêîõîçÿéñòâåííàÿ òåõíèêà
ñî ñðåäíèì ñðîêîì ýêñïëóàòàöèè ñâûøå 10 ëåò ñîñòàâëÿåò ïî òðàêòîðàì
62 %, çåðíîóáîðî÷íûì êîìáàéíàì – 49, êîðìîóáîðî÷íûì – 45 % [3].

Àíàëèç ñîñòîÿíèÿ ìàøèííî-òðàêòîðíîãî ïàðêà ïîêàçàë, ÷òî â ÀÏÊ Íî-
âîñèáèðñêîé îáëàñòè ñðåäíèé âîçðàñò òåõíèêè, íåñìîòðÿ íà ïðîâîäèìîå ñ
2007 ã. òåõíè÷åñêîå ïåðåîñíàùåíèå, ïðàêòè÷åñêè ïî âñåì ìàðêàì ïðåâûøà-
åò íîðìàòèâíûé ñðîê ñëóæáû (òàáë. 2) [5–7]. Àíàëîãè÷íûå ðåçóëüòàòû èñ-
ñëåäîâàíèé ïîëó÷åíû è ïî äðóãèì ðåãèîíàì Ðîññèéñêîé Ôåäåðàöèè.

Âñëåäñòâèå íåäîñòàòî÷íîé îáåñïå÷åííîñòè òåõíèêîé ñåëüñêèõ òîâàðî-
ïðîèçâîäèòåëåé èç-çà óìåíüøåíèÿ ìàøèííî-òðàêòîðíîãî ïàðêà è åãî çíà-
÷èòåëüíîé èçíîøåííîñòè è óâåëè÷åííîé íàãðóçêè îñòðî âñòàåò ïðîáëåìà
îáåñïå÷åíèÿ åãî ðàáîòîñïîñîáíîñòè. Â ýòèõ óñëîâèÿõ â ñîîòâåòñòâèè ñ ðàç-
ðàáîòàííîé ÃîñÍÈÒÈ è Ìèíèñòåðñòâîì ñåëüñêîãî õîçÿéñòâà ÐÔ êîíöåï-
öèåé [8] äëÿ ýôôåêòèâíîãî èñïîëüçîâàíèÿ òåõíèêè íåîáõîäèìî ñîçäàíèå
õîðîøî îðãàíèçîâàííîãî òåõíè÷åñêîãî ñåðâèñà.
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Ò à á ë è ö à 2
Ñðåäíèé âîçðàñò òåõíèêè â ÀÏÊ Íîâîñèáèðñêîé îáëàñòè ïî äàííûì íà 1 ÿíâàðÿ

Òåõíèêà
Ñðåäíèé âîçðàñò, ëåò Òåõíèêà ñòàðøå 10 ëåò, %
2012 ã. 2016 ã. 2012 ã. 2016 ã.

Òðàêòîðû 19,0 13,4 92,4 81,1

Êîìáàéíû

çåðíîóáîðî÷íûå 15,0 11,7 75,7 63,7

êîðìîóáîðî÷íûå 13,8 9,0 62,4 38,4

Ò à á ë è ö à 1
Íàëè÷èå òåõíèêè â ÀÏÊ Ðîññèè, òûñ. øò.

Òåõíèêà
Ãîä

1990 2011 2012 2013 2014

Òðàêòîðû 1365,6 318,9 301,2 283,0 270,0

Êîìáàéíû:

çåðíîóáîðî÷íûå 407,8 76,6 72,3 67,9 64,6

êàðòîôåëåóáîðî÷íûå 32,3 2,8 2,7 2,6 2,4

ñâåêëîóáîðî÷íûå 25,0 3,1 2,8 2,5 2,4

êîðìîóáîðî÷íûå 120,9 18,9 17,6 16,1 15,2



Äëÿ îáñëóæèâàíèÿ êàê ñòàðûõ, òàê è âíîâü ïðèîáðåòåííûõ ìàøèí â
Ñèáèðñêîì íàó÷íî-èññëåäîâàòåëüñêîì èíñòèòóòå ìåõàíèçàöèè è ýëåêòðè-
ôèêàöèè ñåëüñêîãî õîçÿéñòâà (ÑèáÈÌÝ) ðàçðàáîòàíà ñèñòåìà îáåñïå÷å-
íèÿ ðàáîòîñïîñîáíîñòè òåõíèêè (ÑÎÐÒ) ïðèìåíèòåëüíî ê óñëîâèÿì Íîâî-
ñèáèðñêîé îáëàñòè. Â íàñòîÿùåå âðåìÿ ñåðâèñíûì îáñëóæèâàíèåì ñåëü-
ñêèõ òîâàðîïðîèçâîäèòåëåé â îáëàñòè çàíèìàþòñÿ ÎÀÎ «Àãðîñíàáòåõñåð-
âèñ» è äåñÿòêè êðóïíûõ è ìåëêèõ ôèðì è äèëåðîâ, äåéñòâèÿ êîòîðûõ íå
ñêîîðäèíèðîâàíû. Ñèñòåìà àãðîòåõñåðâèñà îáëàñòè âêëþ÷àåò 8 òåõíè÷å-
ñêèõ öåíòðîâ (âêëþ÷àÿ ãîëîâíîé), 15 ðåìîíòíî-òåõíè÷åñêèõ ïðåäïðèÿòèé,
21 «Ðàéàãðîñíàá», òîðãîâî-âûñòàâî÷íûå ïëîùàäêè, ìàãàçèíû-ñêëàäû è ðå-
ìîíòíî-ýêñïëóàòàöèîííóþ áàçó õîçÿéñòâ. Îñíîâîé ðàçðàáàòûâàåìîé ðå-
ãèîíàëüíîé ñèñòåìû îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè òåõíèêè ÿâëÿåòñÿ
äåéñòâóþùàÿ ñèñòåìà àãðîñíàáòåõñåðâèñà.

Èññëåäîâàíèÿ ïî ðàçðàáîòêå ðåãèîíàëüíîé ñèñòåìû îáåñïå÷åíèÿ
ðàáîòîñïîñîáíîñòè òåõíèêè â ÀÏÊ äëÿ óñëîâèé Íîâîñèáèðñêîé îáëàñòè
îñóùåñòâëÿþò ñ 2010 ã. ñ ïðèìåíåíèåì ìåòîäèêè, ðàçðàáîòàííîé â Ñèá-
ÈÌÝ [9–12]. Ïðè ýòîì ó÷èòûâàþò ñïåöèôè÷åñêèå îñîáåííîñòè ðåãèîíà
è êîððåêòèðóþò êàê òåõíè÷åñêóþ ñîñòàâëÿþùóþ ðàññìàòðèâàåìîé ñèñ-
òåìû, òàê è îðãàíèçàöèîííóþ. Ñ ó÷åòîì ñîâðåìåííûõ òåíäåíöèé ðàçâè-
òèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà â Ðîññèè îñîáîå âíèìàíèå
óäåëÿåòñÿ èíôîðìàöèîííîé ñîñòàâëÿþùåé ñèñòåìû.

Ïðèíöèïû ôîðìèðîâàíèÿ ÑÎÐÒ ïðèâåäåíû â èñòî÷íèêå [13]. Îáîñ-
íîâàíà ñòðóêòóðà îáñëóæèâàíèÿ òåõíèêè íà óðîâíå ñåëüñêîõîçÿéñòâåííîãî
ïðåäïðèÿòèÿ, ðàéîíà è îáëàñòè. Äëÿ êàæäîãî óðîâíÿ ó÷èòûâàëè îñíîâíûå
ïîêàçàòåëè:

– îáúåì ìåõàíèçèðîâàííûõ ðàáîò, âûïîëíÿåìûé äàííîé ìîäåëüþ ìà-
øèí;

– èíòåíñèâíîñòü ñïðîñà íà òåõíè÷åñêîå îáñëóæèâàíèå è ðåìîíò äåòà-
ëåé, óçëîâ è àãðåãàòîâ ìàøèí äàííîé ìîäåëè;

– êâàëèôèêàöèþ ìåõàíèçàòîðîâ îáñëóæèâàåìîé çîíû.
Ðåàëèçàöèþ âûáðàííûõ âàðèàíòîâ òåõíè÷åñêîãî îáñëóæèâàíèÿ è ðå-

ìîíòà â ñèñòåìå îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè â ÀÏÊ Íîâîñèáèðñêîé
îáëàñòè öåëåñîîáðàçíî îñóùåñòâëÿòü íà îñíîâå íîðìàòèâíî-ðàñ÷åòíîãî
ìåòîäà. Ïàðàìåòðû ÑÎÐÒ íåîáõîäèìî ðàññ÷èòûâàòü ïðèìåíèòåëüíî ê ìî-
äåëüíûì óðîâíÿì õîçÿéñòâà è ðàéîíà, êîòîðûå ïðèíÿòû çà ìîäåëüíûå ñåð-
âèñíûå òåõíè÷åñêèå êëàñòåðû. Çàòåì ïîëó÷åííûå ïàðàìåòðû äëÿ ìîäåëüíûõ
óðîâíåé ÑÎÐÒ êîððåêòèðóþò êîýôôèöèåíòàìè ñ ó÷åòîì îñíîâíûõ ôàêòè-
÷åñêèõ ïîêàçàòåëåé ïî îáñëóæèâàåìîé ýòèì óðîâíåì çîíå.

Íà óðîâíå ðàéîíîâ ïðè îáåñïå÷åíèè ðàáîòîñïîñîáíîñòè òåõíèêè â
ÀÏÊ öåëåñîîáðàçíà ìåæðàéîííàÿ êîîïåðàöèÿ, êîòîðàÿ ðåàëèçóåòñÿ ÷å-
ðåç òåõíè÷åñêèå öåíòðû (ÒÖ). Òåõíè÷åñêèé öåíòð â ÑÎÐÒ íà ðàéîííîì
óðîâíå (îñíîâíîå ñåðâèñíîå ïðåäïðèÿòèå) ïðèíÿò çà ìîäåëüíûé êëà-
ñòåð.

Ñîãëàñíî îáùåïðèíÿòîìó ïîíÿòèþ, êëàñòåð – ýòî ñîñòàâëÿþùèå
îäíîðîäíóþ ãðóïïó îáúåêòû, êîòîðûå ñóáúåêòèâíî âîñïðèíèìàþòñÿ
êàê ïðèíàäëåæàùèå ê îäíîìó êëàññó. Â íàøåì ñëó÷àå, ýòî ïðåäïðè-
ÿòèÿ, âûïîëíÿþùèå òåõíè÷åñêèé ñåðâèñ äëÿ ñåëüñêèõ òîâàðîïðîèçâî-
äèòåëåé.
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Ïðèâåäåì ïîíÿòèå ìîäåëüíûõ óðîâíåé (êëàñòåðîâ) íà ïðèìåðå õîçÿé-
ñòâà. Ìîäåëüíûì ÿâëÿåòñÿ òàêîå õîçÿéñòâî, êîòîðîå ïðèìåíèòåëüíî ê äàí-
íîé ìîäåëè ìàøèí èìååò ñðåäíèå äëÿ õîçÿéñòâ Íîâîñèáèðñêîé îáëàñòè
ïîêàçàòåëè: îáúåì ìåõàíèçèðîâàííûõ ðàáîò Wx , èíòåíñèâíîñòü ñïðîñà lx
íà òåõíè÷åñêîå îáñëóæèâàíèå è ðåìîíò è êâàëèôèêàöèþ ìåõàíèçàòîðîâ
Kx , îïðåäåëÿåìûõ ñîîòâåòñòâåííî ïî ôîðìóëàì:

W
W

nx î
x

= ; (1)

l
l

= î
xn

; (2)

Kx
î

=
+ +n n n

n
1 2 32 3

, (3)

ãäå Wo– îáúåì ìåõàíèçèðîâàííûõ ðàáîò, âûïîëíÿåìûé äàííîé ìîäåëüþ
ìàøèí, ó.ý. ãà; lo – èíòåíñèâíîñòü ñïðîñà íà òåõíè÷åñêîå îáñëóæèâàíèå è
ðåìîíò äàííîé ìàðêè ìàøèí, 1/÷; nõ – ÷èñëî õîçÿéñòâ â îáëàñòè; n1, n2,
n3 – ÷èñëî ìåõàíèçàòîðîâ ñîîòâåòñòâåííî 1-ãî, 2-ãî è 3-ãî êëàññîâ; nî – îá-
ùåå ÷èñëî ìåõàíèçàòîðîâ.

Ìîäåëüíûé ðàéîí îïðåäåëÿåòñÿ àíàëîãè÷íî ìîäåëüíîìó õîçÿéñòâó, íî
ó÷èòûâàþò ÷èñëî òåõíè÷åñêèõ öåíòðîâ â îáëàñòè è äàííûå ïî çîíå, êîòî-
ðóþ ÒÖ îáñëóæèâàåò (îáúåì âûïîëíÿåìûõ ðàáîò è ÷èñëî îáñëóæèâàåìîé
òåõíèêè äàííîé ìîäåëè).

Ïî ôîðìóëàì (1)–(3) îïðåäåëåíû ïîêàçàòåëè, õàðàêòåðèçóþùèå ìî-
äåëüíûå ñåðâèñíûå êëàñòåðû Íîâîñèáèðñêîé îáëàñòè [14, 15].

Ðàñ÷åòû ïðîâåäåíû â ïðîãðàììå Excel. Ïðè ðàñ÷åòå èíòåíñèâíîñòè
ñïðîñà íà òåõíè÷åñêîå îáñëóæèâàíèå è ðåìîíò ó÷èòûâàëè òðóäîåìêîñòü èõ
ïðîâåäåíèÿ.

Êàê èçâåñòíî, ãîòîâíîñòü ìàøèí âûðàæàåòñÿ ÷åðåç êîýôôèöèåíò òåõ-
íè÷åñêîé ãîòîâíîñòè:

K
T

T Tã o
o â

=
+

, (4)

ãäå Êã – êîýôôèöèåíò ãîòîâíîñòè òåõíèêè; Òî – ñðåäíÿÿ íàðàáîòêà íà îò-
êàç, ÷; Òâ – ñðåäíåå âðåìÿ âîññòàíîâëåíèÿ ðàáîòîñïîñîáíîñòè ìàøèí, ÷.

Âðåìÿ âîññòàíîâëåíèÿ ðàáîòîñïîñîáíîñòè ìàøèí ìîæíî çàïèñàòü â
âèäå

Ò Ò Òâ â ïð= ¢ + , (5)

ãäå ¢Òâ – ìèíèìàëüíî âîçìîæíîå âðåìÿ âîññòàíîâëåíèÿ ðàáîòîñïîñîáíî-
ñòè ìàøèíû, ÷; Òïð – âðåìÿ íà ïîèñê íåèñïðàâíîñòè, ïðèíÿòèå ðåøåíèÿ,
çàâèñÿùåãî îò èíôîðìàöèîííîãî îáåñïå÷åíèÿ ñïåöèàëèñòîâ, ïîèñê è
äîñòàâêó íåîáõîäèìûõ çàïàñíûõ ÷àñòåé, ÷.

Íà ñîêðàùåíèå âðåìåíè âîññòàíîâëåíèÿ ðàáîòîñïîñîáíîñòè ìàøèí, êî-
òîðîå çàâèñèò îò îïåðàòèâíîñòè ÑÎÐÒ, íàïðàâëåíû èññëåäîâàíèÿ ÑèáÈÌÝ.
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Îïåðàòèâíîñòü ÑÎÐÒ âî ìíîãîì çàâèñèò îò òîãî, íàñêîëüêî ïàðàìåòðû ðàç-
ëè÷íûõ óðîâíåé ñèñòåìû (õîçÿéñòâî – ðàéîí – îáëàñòü) áóäóò âçàèìîóâÿçàíû
ìåæäó ñîáîé, ÷òîáû îáåñïå÷èòü íåïðåðûâíîå âûïîëíåíèå òåõíîëîãè÷åñêèõ
ïðîöåññîâ â àãðîòåõíè÷åñêèå ñðîêè. Îïðåäåëåíû ñðåäíèå îñíîâíûå ïîêàçà-
òåëè ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ äëÿ Íîâîñèáèðñêîé îá-
ëàñòè íà óðîâíå ðàéîíà è õîçÿéñòâà, êîòîðûå ñîñòàâëÿþò ñîîòâåòñòâåííî
54 000 è 3800 ãà ïàøíè.

Ïîëó÷åíû êîýôôèöèåíòû ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà (êî-
ýôôèöèåíòû ïåðåõîäà îò ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ ê
ôàêòè÷åñêèì), êîòîðûå ó÷èòûâàþò ñïåöèôèêó ðàéîíîâ (òàáë. 3).

Äàííûå â òàáë. 3 ïîëó÷åíû ïî íåêîòîðûì ðàéîíàì Íîâîñèáèðñêîé îá-
ëàñòè ñ ó÷åòîì èõ ñïåöèôèêè: îáúåìà âûïîëíÿåìûõ ðàáîò, íàëè÷èÿ òåõíè-
êè ïî ìàðêàì è åå âîçðàñòà, êâàëèôèêàöèè ìåõàíèçàòîðîâ è äðóãèõ
ôàêòîðîâ. Àíàëîãè÷íî ðàéîíó îïðåäåëåíû êîýôôèöèåíòû ïåðåõîäà îò ìî-
äåëüíîãî ñåðâèñíîãî òåõíè÷åñêîãî êëàñòåðà õîçÿéñòâà îáëàñòè ê ôàêòè÷å-
ñêèì õîçÿéñòâàì íà ïðèìåðå Êî÷åíåâñêîãî ðàéîíà (òàáë. 4).

Ìåæäó êîýôôèöèåíòàìè íà óñëóãè òåõíè÷åñêîãî ñåðâèñà ïðîñëåæèâà-
åòñÿ âçàèìîñâÿçü: ñóììà êîýôôèöèåíòîâ ïî òðàêòîðàì è çåðíîóáîðî÷íûì
êîìáàéíàì äëÿ õîçÿéñòâ ðàâíà êîýôôèöèåíòàì ñïðîñà íà óñëóãè ðàéîíîâ,
â êîòîðûõ íàõîäÿòñÿ ýòè õîçÿéñòâà (ïî òðàêòîðàì – 1,368, ïî çåðíîóáîðî÷-
íûì êîìáàéíàì – 1,561) (ñì. òàáë. 3 è 4).

Ó÷åò êîýôôèöèåíòîâ ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà ïîòðåáè-
òåëÿìè äàñò âîçìîæíîñòü áîëåå êà÷åñòâåííî ôîðìèðîâàòü òåõíè÷åñêèå
ñëóæáû ñåðâèñíûõ ïðåäïðèÿòèé, óëó÷øèòü ñíàáæåíèå çàïàñíûìè ÷àñòÿìè
è ïîâûñèòü îïåðàòèâíîñòü çâåíüåâ ñèñòåìû îáåñïå÷åíèÿ ðàáîòîñïîñîáíî-
ñòè òåõíèêè.

Îñíîâíûå ïîëîæåíèÿ ïî ðàçâèòèþ ðåãèîíàëüíîé ÑÎÐÒ â ÀÏÊ Íî-
âîñèáèðñêîé îáëàñòè ñ ïðèìåíåíèåì ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ
êëàñòåðîâ ïîëó÷èëè îäîáðåíèå ñåêöèè ìåõàíèçàöèè, ýíåðãåòèêè è òðàíñ-
ïîðòà íàó÷íî-òåõíè÷åñêîãî ñîâåòà ÌÑÕ Íîâîñèáèðñêîé îáëàñòè.
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Ò à á ë è ö à 3
Êîýôôèöèåíòû ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà äëÿ íåêîòîðûõ

ðàéîíîâ Íîâîñèáèðñêîé îáëàñòè

Ðàéîí
Êîýôôèöèåíò ñïðîñà

ïî òðàêòîðàì ïî çåðíîóáîðî÷íûì êîìáàéíàì

Ñåâåðíûé 0,042 0,251

Êî÷åíåâñêèé 1,368 1,561

Òàòàðñêèé 1,123 0,865

Ñóçóíñêèé 1,217 1,052

Êðàñíîçåðñêèé 3,617 1,245

Êóïèíñêèé 1,760 2,664



ÂÛÂÎÄÛ

1. Ðàçðàáîòàí ìåòîä îáåñïå÷åíèÿ ðàáîòîñïîñîáíîñòè ñåëüñêîõîçÿéñò-
âåííîé òåõíèêè äëÿ ðåãèîíàëüíîé (îáëàñòíîé) ñèñòåìû ñ èñïîëüçîâàíèåì
ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ ðàéîíîâ è õîçÿéñòâ.

2. Ðàçðàáîòàííûé ìåòîä ïîçâîëÿåò ïîòðåáèòåëÿì äèôôåðåíöèðîâàííî
îïðåäåëÿòü ñïðîñ íà óñëóãè òåõíè÷åñêîãî ñåðâèñà: ñ ó÷åòîì íàëè÷èÿ òåõíè-
êè ïî ìàðêàì è åå âîçðàñòà, îáúåìà âûïîëíÿåìûõ ðàáîò, êâàëèôèêàöèè
ìåõàíèçàòîðîâ è äðóãèõ ôàêòîðîâ.

3. Îïðåäåëåíû ìîäåëüíûå ñåðâèñíûå òåõíè÷åñêèå êëàñòåðû äëÿ îáñëó-
æèâàíèÿ ïîòðåáèòåëåé íà ðàéîííîì óðîâíå è óðîâíå õîçÿéñòâà äëÿ Íîâî-
ñèáèðñêîé îáëàñòè ñ ïëîùàäüþ ïàøíè ñîîòâåòñòâåííî 54 000 è 3800 ãà.

4. Îáîñíîâàíû êîýôôèöèåíòû ïåðåõîäà îò ìîäåëüíûõ óðîâíåé ê ôàê-
òè÷åñêèì õîçÿéñòâàì. Ïî òðàêòîðàì îíè íàõîäÿòñÿ â èíòåðâàëå 0,042–3,617
äëÿ Ñåâåðíîãî è Êðàñíîçåðñêîãî ðàéîíîâ Íîâîñèáèðñêîé îáëàñòè, ïî çåð-
íîóáîðî÷íûì êîìáàéíàì – 0,251–2,664 äëÿ Ñåâåðíîãî è Êóïèíñêîãî ðàé-
îíîâ.

5. Íà ïðèìåðå õîçÿéñòâ Êî÷åíåâñêîãî ðàéîíà îïðåäåëåíû êîýôôèöè-
åíòû ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà, êîòîðûå âàðüèðóþò îò 0,171
äî 3,347 ïî òðàêòîðàì è îò 0,256 äî 3,881 ïî çåðíîóáîðî÷íûì êîìáàéíàì.
Âûÿâëåíà âçàèìîñâÿçü êîýôôèöèåíòîâ ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåð-
âèñà õîçÿéñòâ è ðàéîíà, â êîòîðîì îíè íàõîäÿòñÿ. Ñóììà êîýôôèöèåíòîâ
ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà õîçÿéñòâ ðàâíà êîýôôèöèåíòó ýòî-
ãî ðàéîíà, îïðåäåëåííîìó äëÿ ðàéîíîâ îáëàñòè.
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Ò à á ë è ö à 4
Êîýôôèöèåíòû ñïðîñà íà óñëóãè òåõíè÷åñêîãî ñåðâèñà

äëÿ õîçÿéñòâ Êî÷åíåâñêîãî ðàéîíà Íîâîñèáèðñêîé îáëàñòè

Òîâàðîïðîèçâîäèòåëü Ïëîùàäü
ïàøíè, ãà

Êîýôôèöèåíò ñïðîñà

ïî òðàêòîðàì ïî çåðíîóáîðî÷-
íûì êîìáàéíàì

ÇÀÎ «Êðàñíàÿ ñëàâÿíêà» 6456 1,372 1,575

ÇÀÎ «Ðàçäîëüíîå» 13831 2,940 3,404

ÎÎÎ «Àãðîñèá» 4665 0,991 1,247

ÔÃÓÏ «Êðåìëåâñêîå» 9248 1,965 2,302

ÎÀÎ «Ïëåìçàâîä ×èêñêèé» 15752 3,347 3,881

ÇÀÎ «×èñòîïîëüå» 7835 1,666 1,261

ÇÀÎ «Êî÷åíåâñêàÿ ïòèöåôàáðèêà» 11918 2,533 2,950

ÇÀÎ «Ìèðíûé» 3661 0,778 0,948

ÎÎÎ «Ðîñàãðî» 1110 0,236 0,329

ÎÀÎ «Ïòèöåôàáðèêà èì. 50 ëåò ÑÑÑÐ» 805 0,171 0,256

ÎÎÎ ÀÏ «Ôåäîñèõèíñêîå» 3210 0,682 0,840

ÎÀÎ «Êóäðÿøåâñêîå» 994 0,211 0,290

ÑÏÊ «Óðîæàé» 4200 0,893 1,079

Ïî ðàéîíó 83685 1,368 1,561
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SUPPORTING THE EFFICIENCY OF FARM MACHINERY
USING MODEL CLUSTERS OF MAINTENANCE SERVICE

A technical potential of the Russian agribusiness industry was shown to reduce due to decreased
number of machinery and its aging. To support the efficiency of farm machinery, an effective
maintenance service is necessary to be organized. High levels of farm machinery availability can be
sustained through the regional machinery performance support system. A method was developed to
support the efficiency and availability of farm machinery using maintenance service clusters. This
system provides for various options of customer service at the following levels: a farm, a district, and a
region. There was suggested a method for calculating parameters of the regional machinery
performance support system, according to which the parameters of this system are calculated for
model clusters of maintenance service of a farm and a district. The parameters obtained are adjusted
taking into account actual basic indices of a zone serviced by this level of the system. These indices are
the volume of mechanized works to be performed, the intensity of demand for maintenance and
repair of parts, assemblies and units of machines, and professional skills of machine operators. There
are given concepts of farm and district model levels, for which parameters of the machinery
performance support system are calculated. Changing over to the actual levels (district, farm) occurs
through coefficients of demand for maintenance service, which take into account specific character of
a serviced zone. The suggested method for calculating parameters of the machinery performance
support system was realized in Novosibirsk Region. The model service clusters at farm and district
levels were substantiated. There are given the coefficients for changing over from model clusters to the
actual ones.

Keywords: farm machinery, maintenance service cluster, machinery availability coefficients,
performance recovery time.
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ÎÁËÅÏÈÕÈ

Â Ñèáèðñêîì ôèçèêî-òåõíè÷åñêèì èíñòèòóòå àãðàðíûõ ïðîáëåì (Íîâîñèáèðñê) ðàçðà-
áîòàíû èíñòðóìåíòàëüíûå ñðåäñòâà êîíòðîëÿ è èçìåðåíèÿ ôèçè÷åñêèõ ñâîéñòâ ðàñòåíèé ïðè
ñåëåêöèè, ñîðòîèçó÷åíèè è ïðîìûøëåííîì ïðîèçâîäñòâå îáëåïèõè. Ìåòîäèêà èññëåäîâàíèé
âêëþ÷àëà àíàëèç ñîñòîÿíèÿ èíñòðóìåíòàëüíîãî îáåñïå÷åíèÿ ïðîöåññîâ ïðîèçâîäñòâà ñàäî-
âûõ êóëüòóð; âûÿâëåíèå êðèòè÷åñêèõ îïåðàöèé â ïðîöåññàõ òåõíîëîãèè; îïðåäåëåíèå è íàó÷-
íîå îáîñíîâàíèå ìåòîäîâ è ðàçðàáîòêó íà èõ îñíîâå ñðåäñòâ êîíòðîëÿ; èññëåäîâàíèå
îñîáåííîñòåé ïðîòåêàíèÿ ôèçè÷åñêèõ ïðîöåññîâ ïðè êîíòðîëå; ðàçðàáîòêó ïðèíöèïîâ äåé-
ñòâèÿ è ñðåäñòâ êîíòðîëÿ; èññëåäîâàíèå ìåòðîëîãè÷åñêèõ õàðàêòåðèñòèê ñîçäàííûõ ñðåäñòâ
êîíòðîëÿ è ïîäòâåðæäåíèÿ èõ ýôôåêòèâíîñòè èñïîëüçîâàíèÿ â ïðàêòèêå. Ïðèâåäåíû îñíîâ-
íûå òåõíè÷åñêèå õàðàêòåðèñòèêè òóìàíîîáðàçóþùåé óñòàíîâêè ïðè ïîëèâå çåëåíûõ ÷åðåí-
êîâ îáëåïèõè «ÒÓÌÀÍ-6». Îïèñàíî ýôôåêòèâíîå óñòðîéñòâî äëÿ îïðåäåëåíèÿ îáúåìà
êîðíåé ñàæåíöåâ, îñíîâàííûé íà çàêîíå Àðõèìåäà. Ïîêàçàíà êîíñòðóêöèÿ ïðèáîðà äëÿ èç-
ìåðåíèÿ äèàìåòðîâ øòàìáîâ, ïëîäîâ è âåòâåé ðàñòåíèé «ÊÀËÈÁÐ», ðàçðàáîòàííîãî íà áàçå
áåñêîíòàêòíîãî îïòè÷åñêîãî òåíåâîãî äàò÷èêà. Îáîñíîâàí ïðèíöèï äåéñòâèÿ êîìáèíèðîâàí-
íîãî ïðèáîðà äëÿ èçìåðåíèÿ óñèëèÿ îòðûâà ÿãîä îò ïëîäîíîæêè (âåòâè) è ïðî÷íîñòíûõ
ñâîéñòâ êîæèöû ÿãîäû. Âñå ñîçäàííûå òåõíè÷åñêèå ðåøåíèÿ çàùèùåíû ïàòåíòàìè íà èçî-
áðåòåíèÿ. Ïðîâåäåííûå èñïûòàíèÿ â ïîëåâûõ óñëîâèÿõ íà ïëàíòàöèÿõ ïëîäîâî-ÿãîäíûõ
êóëüòóð ïîêàçàëè, ÷òî äàííûå òåõíè÷åñêèå ñðåäñòâà èìåþò äîñòàòî÷íî âûñîêèå òåõíè÷åñêèå
è ìåòðîëîãè÷åñêèå ïîêàçàòåëè. Ïðèìåíåíèå ðàçðàáîòàííûõ òåõíè÷åñêèõ ñðåäñòâ îêàæåò ðå-
çóëüòàòèâíóþ ïîìîùü ñåëåêöèîíåðàì ïðè âûâåäåíèè íîâûõ ñîðòîâ ÿãîä, ïðèñïîñîáëåííûõ ê
ìàøèííîé óáîðêå óðîæàÿ, îáåñïå÷èò ìèíèìóì ïîòåðü çà ñ÷åò îïðåäåëåíèÿ îïòèìàëüíîãî
ñðîêà íà÷àëà óáîðêè.

Êëþ÷åâûå ñëîâà: îáëåïèõà, ñåëåêöèÿ, ïðîìûøëåííîå ïðîèçâîäñòâî, òóìàíîîáðàçóþùàÿ
óñòàíîâêà, ñðåäñòâà èçìåðåíèÿ.

Ñ òî÷êè çðåíèÿ òåîðèè ñèñòåì óïðàâëåíèÿ ïðîìûøëåííîå ïðîèç-
âîäñòâî îáëåïèõè – ñëîæíûé êîìïëåêñíûé îáúåêò, äëÿ ýôôåêòèâíîãî
óïðàâëåíèÿ êîòîðûì íóæíà èíôîðìàöèÿ î åãî òåêóùåì ñîñòîÿíèè äëÿ
âûðàáîòêè îïòèìàëüíûõ óïðàâëÿþùèõ âîçäåéñòâèé. Äëÿ îöåíêè ðåçóëü-
òàòîâ ñåëåêöèîííûõ è íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò, êà÷åñòâà ïîñà-
äî÷íîãî ìàòåðèàëà, åãî ïëàíòàöèé, ðàâíîìåðíîñòè ñîçðåâàíèÿ è ãîòîâíî-
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ñòè ïëîäîâ ê óáîðêå â òåõíîëîãè÷åñêèé ïðîöåññ ïðîèçâîäñòâà îáëåïèõè
äîëæíû áûòü âêëþ÷åíû èíñòðóìåíòàëüíûå ñðåäñòâà êîíòðîëÿ è èçìåðå-
íèÿ ôèçè÷åñêèõ ñâîéñòâ ðàñòåíèé è ýëåìåíòîâ òåõíîëîãè÷åñêèõ ïðèå-
ìîâ [1].

Öåëü ðàáîòû – ðàçðàáîòàòü êîìïëåêñ òåõíè÷åñêèõ ñðåäñòâ êîíòðîëÿ
ôèçè÷åñêèõ ñâîéñòâ ñàäîâûõ êóëüòóð äëÿ èíôîðìàöèîííîãî îáåñïå÷åíèÿ
ñåëåêöèîííîãî ïðîöåññà è îïòèìèçàöèè âûïîëíåíèÿ òåõíîëîãè÷åñêèõ
îïåðàöèé ïðè ïðîìûøëåííîì ïðîèçâîäñòâå îáëåïèõè.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ìåòîäèêà èññëåäîâàíèé îñíîâàíà íà ñèñòåìå ÕÀÑÑÏ («Àíàëèç ðèñ-
êîâ è êðèòè÷åñêèå êîíòðîëüíûå òî÷êè» [2]) è òåîðèè ñèíòåçà èçìåðèòåëü-
íûõ ïðåîáðàçîâàòåëåé [3]. Îíè âêëþ÷àëè ñëåäóþùèå ìåòîäè÷åñêèå ïðèåìû:
àíàëèç ñîñòîÿíèÿ è ïðîáëåì èíñòðóìåíòàëüíîãî îáåñïå÷åíèÿ ïðîöåññîâ
ïðîìûøëåííîãî âîçäåëûâàíèÿ ñàäîâûõ êóëüòóð; âûÿâëåíèå êðèòè÷åñêèõ
îïåðàöèé â ïðîöåññàõ, îáåñïå÷èâàþùèõ ïðîìûøëåííîå âîçäåëûâàíèå îá-
ëåïèõè, êîòîðûå òðåáóþò ñîâåðøåíñòâîâàíèÿ ñðåäñòâ êîíòðîëÿ ôèçè÷å-
ñêèõ ñâîéñòâ; îïðåäåëåíèå è íàó÷íîå îáîñíîâàíèå ìåòîäîâ è ðàçðàáîòêó
íà èõ îñíîâå ñðåäñòâ êîíòðîëÿ ôèçè÷åñêèõ ñâîéñòâ îáëåïèõè, ïîçâîëÿþ-
ùèõ ïîâûñèòü îáúåì ïðîèçâîäñòâà, ýôôåêòèâíîñòü óáîðêè è óâåëè÷èòü
ñðîêè õðàíåíèÿ óðîæàÿ îáëåïèõè äî ïåðåðàáîòêè; èññëåäîâàíèå îñîáåííî-
ñòåé ïðîòåêàíèÿ ôèçè÷åñêèõ ïðîöåññîâ ïðè âîñïðèÿòèè âõîäíûõ ôèçè÷å-
ñêèõ âåëè÷èí ñðåäñòâ êîíòðîëÿ, âûáðàííûõ äëÿ ðàçðàáîòêè; ðàçðàáîòêó
ïðèíöèïîâ äåéñòâèÿ è ñðåäñòâ êîíòðîëÿ ôèçè÷åñêèõ ñâîéñòâ îáëåïèõè;
èññëåäîâàíèå ìåòðîëîãè÷åñêèõ õàðàêòåðèñòèê ñîçäàííûõ ñðåäñòâ êîíòðî-
ëÿ è ïîäòâåðæäåíèå èõ ôóíêöèîíàëüíîãî íàçíà÷åíèÿ è ýôôåêòèâíîñòè
èñïîëüçîâàíèÿ â ïðàêòèêå.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Â Ñèáèðñêîì ôèçèêî-òåõíè÷åñêèì èíñòèòóòå àãðàðíûõ ïðîáëåì (Íî-
âîñèáèðñê) ñîâìåñòíî ñ Íàó÷íî-èññëåäîâàòåëüñêèì èíñòèòóòîì ñàäîâîä-
ñòâà Ñèáèðè èì. Ì.À. Ëèñàâåíêî (Áàðíàóë) èçó÷åíû ñîñòîÿíèå è ïðîáëåìû
èíôîðìàöèîííî-àíàëèòè÷åñêîãî îáåñïå÷åíèÿ òåõíîëîãèè âîçäåëûâàíèÿ
îáëåïèõè ñ ïîìîùüþ ÷åðåíêîâàíèÿ. Âûÿâëåíû êðèòè÷åñêèå òî÷êè â òåõ-
íîëîãèè ïðîèçâîäñòâà îáëåïèõè, òðåáóþùèõ èíñòðóìåíòàëüíîãî êîíòðî-
ëÿ [4, 5]: óêîðåíåíèå ÷åðåíêîâ (òóìàíîîáðàçóþùèå óñòàíîâêè ïðè ïîëèâå,
ñðåäñòâà èçìåðåíèÿ îáúåìà êîðíåé); âåãåòàöèÿ ðàñòåíèé (ñðåäñòâà êîíòðî-
ëÿ ãåîìåòðè÷åñêèõ âåëè÷èí øòàìáîâ, âåòâåé, ïîáåãîâ) è óáîðêà óðîæàÿ
(ñðåäñòâà êîíòðîëÿ óñèëèé îòðûâà è ðàçäàâëèâàíèÿ ÿãîä).

Àãðîðåãóëÿòîð ïîëèâà «ÒÓÌÀÍ-6» – ñîâðåìåííîå ñðåäñòâî óïðàâëåíèÿ
òóìàíîîáðàçóþùåé óñòàíîâêîé ïðè ïîëèâå çåëåíûõ ÷åðåíêîâ îáëåïèõè [6].
Îñíîâíûå òåõíè÷åñêèå õàðàêòåðèñòèêè àãðîðåãóëÿòîðà: ÷èñëî îáñëóæèâàå-
ìûõ ïîëèâíûõ ìàãèñòðàëåé – 4; ïðåäåëû èçìåíåíèÿ äëèòåëüíîñòè ïîëèâà
îò 1 ñ äî 99 ìèí 59 ñ ÷åðåç 1 ñ è ïàóçû îò 1 ìèí äî 23 ÷ 59 ìèí ÷åðåç 1 ìèí; íà-
ëè÷èå àâàðèéíîé ñâåòîâîé è çâóêîâîé ñèãíàëèçàöèè ïðè íåèñïðàâíîñòè èñ-
ïîëíèòåëüíûõ óñòðîéñòâ ïîëèâà – óðîâåíü ãðîìêîñòè çâóêîâîãî ñèãíàëà íå
ìåíåå 90 äÁ; çàäàííûå ïàðàìåòðû ñîõðàíÿþòñÿ â ýíåðãîíåçàâèñèìîé ïàìÿ-
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òè è îñòàþòñÿ íåèçìåííûìè ïðè âûêëþ÷åíèè ïèòàíèÿ, äëèòåëüíîñòü õðà-
íåíèÿ ïðîãðàìì íå ìåíåå 10 ëåò, äëèòåëüíîñòü ðàáîòû âñòðîåííûõ ÷àñîâ áåç
çàìåíû ëèòèåâîé áàòàðåè SR2032 íå ìåíåå 3 ëåò.

Óñòðîéñòâî äëÿ îïðåäåëåíèÿ îáúåìà êîðíåé ñàæåíöåâ îáëåïèõè ñîñòîèò
èç ïëàòôîðìû ñî ñïåöèàëüíûì ïîäâåñîì [5]. Íà íåé óñòàíîâëåíû öèôðî-
âûå ýëåêòðîííûå âåñû, íà êîòîðûõ ðàçìåùåí ñîñóä ñ äèñòèëëèðîâàííîé
âîäîé. Ïðè ïîãðóæåíèè â âîäó êîðíåé ñàæåíöà, ïîäâåøåííîãî ñ ïîìîùüþ
ïåðåìåùàþùåãîñÿ ïî âûñîòå çàæèìà, â ñîîòâåòñòâèè ñ çàêîíîì Àðõèìåäà
âîçíèêàåò ñèëà F, êîòîðàÿ íàïðàâëåíà âåðòèêàëüíî ââåðõ è ðàâíà ìàññå
âûòåñíåííîé êîðíÿìè âîäû, ò.å. ìàññå âîäû â îáúåìå ïîãðóæåííîé êîðíå-
âîé ñèñòåìû. Â ñîîòâåòñòâèè ñ òðåòüèì çàêîíîì Íüþòîíà â ýòîé æå òî÷êå
âîçíèêàåò ïðîòèâîäåéñòâóþùàÿ ñèëà òîé æå âåëè÷èíû, íî ñ ïðîòèâîïî-
ëîæíûì çíàêîì (–F), êîòîðàÿ óâåëè÷èâàåò ïîêàçàíèÿ âåñîâ íà çíà÷åíèå
ýòîé ñèëû. Â òî æå âðåìÿ ñèëà â òî÷êå ïîäâåñà, êîòîðàÿ äåéñòâóåò ïðè îò-
ñóòñòâèè âîäû â ñîñóäå, óâåëè÷èâàåòñÿ íà ýòî æå çíà÷åíèå. Òàêèì îáðàçîì,
ïðè èçâåñòíîì çíà÷åíèè F è ïëîòíîñòè âîäû r ìîæíî îïðåäåëèòü îáúåì
âûòåñíåííîé âîäû, à çíà÷èò, è îáúåì êîðíåé V, ïî ôîðìóëå V F= / r.
Ïëîòíîñòü r äèñòèëëèðîâàííîé âîäû ðàâíà 0,998 ã/ñì3 (998,2 êã/ì3), ïî-
ýòîìó ñ ïîãðåøíîñòüþ äî íåñêîëüêèõ åäèíèö òðåòüåãî äåñÿòè÷íîãî çíàêà
èçìåíåíèÿ ïîêàçàíèé âåñîâ â ãðàììàõ áóäóò ÷èñëåííî ðàâíû îáúåìó êîð-
íåé â êóáè÷åñêèõ ñàíòèìåòðàõ.

Ïðèáîð äëÿ èçìåðåíèÿ äèàìåòðîâ øòàìáîâ «ÊÀËÈÁÐ» ðàçðàáîòàí íà
áàçå áåñêîíòàêòíîãî îïòè÷åñêîãî òåíåâîãî äàò÷èêà ôèðìû BALLUFF,
Ãåðìàíèÿ (ðèñ. 1) [7]. Íà êîíòàêòàõ ðàçúåìà äàò÷èêà ôîðìèðóåòñÿ ñèãíàë â
âèäå íàïðÿæåíèÿ ïîñòîÿííîãî òîêà, çíà÷åíèå êîòîðîãî ïðîïîðöèîíàëüíî
ðàçìåðó òåíè (ðàâíîé äèàìåòðó) îò øòàìáà ñàæåíöà èëè ïëîäà, ïîìåùåí-
íîãî â øèðîêèé òîíêèé ëó÷, ñîçäàâàåìûé èçëó÷àòåëåì äàò÷èêà.

Ýêñïåðèìåíòàëüíûé îáðàçåö ïðèáîðà «ÊÀËÈÁÐ» áûë ïîäâåðãíóò
èññëåäîâàòåëüñêèì èñïûòàíèÿì. Óñòàíîâëåíû åãî ñëåäóþùèå îñíîâíûå
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Ðèñ. 1. Âíåøíèé âèä ïðèáîðà «ÊÀËÈÁÐ» äëÿ îïðåäåëåíèÿ äèàìåòðîâ øòàìáà
ñàæåíöà è ïëîäà ñàäîâûõ êóëüòóð:

1 – îïòè÷åñêèé òåíåâîé äàò÷èê BGL 30C-005-S4; 2 – ìåòàëëè÷åñêèå öèëèíäðû (ôèçè÷åñêèå
ìîäåëè îáúåêòà èçìåðåíèé); 3 – ýëåêòðîííûé áëîê; 4 – öèôðîâîé èíäèêàòîð; 5 – êàáåëü

ýëåêòðîïèòàíèÿ; 6 – ñîåäèíèòåëüíûé êàáåëü



òåõíè÷åñêèå õàðàêòåðèñòèêè: íîìèíàëüíàÿ ôóíêöèÿ ïðåîáðàçîâàíèÿ áåñ-
êîíòàêòíîãî îïòè÷åñêîãî òåíåâîãî äàò÷èêà U=0,4581d–2,6818, ãäå U –âû-
õîäíîå íàïðÿæåíèå äàò÷èêà, d – äèàìåòð ìåòàëëè÷åñêèõ öèëèíäðîâ;
äèàïàçîí èçìåðåíèé îò 6,5 äî 24 ìì; íîìèíàëüíàÿ öåíà åäèíèöû íàè-
ìåíüøåãî ðàçðÿäà 0,01 ìì; ïðîäîëæèòåëüíîñòü ïðîöåäóðû îïðåäåëåíèÿ
äèàìåòðà îáúåêòà (øòàìáà, âåòâè, ïîáåãà, ïëîäà ñàäîâîé êóëüòóðû) íå áî-
ëåå 10 ñ; ïèòàíèå îò äâóõ îòäåëüíûõ (ïåðåíîñèìûõ îïåðàòîðîì â ñóìêå íà
ïîÿñå èëè ïëå÷å) àêêóìóëÿòîðîâ 12 Â îáùåé åìêîñòüþ 2,4 À-÷; ãàáàðèò-
íûå ðàçìåðû 250 ´ 90 ´ 30 ìì (áåç àêêóìóëÿòîðîâ); ìàññà íå áîëåå 800 ã
(áåç àêêóìóëÿòîðîâ); ãàáàðèòíûå ðàçìåðû àêêóìóëÿòîðîâ 95 ´ 85 ´ 50 ìì;
ìàññà àêêóìóëÿòîðîâ íå áîëåå 950 ã.

Èñïûòàíèÿ ýêñïåðèìåíòàëüíîãî îáðàçöà ïðèáîðà «ÊÀËÈÁÐ» íà âåò-
âÿõ è ïëîäàõ ñàäîâûõ êóëüòóð ïîêàçàëè, ÷òî âûáðàííàÿ ôîðìà îáðàçöà
ïðèáîðà, ðàñïîëîæåíèå îðãàíîâ óïðàâëåíèÿ, ìàññà è ãàáàðèòíûå ðàçìåðû
óäîâëåòâîðÿþò òðåáîâàíèÿì óäîáñòâà è êîìôîðòíîñòè ïðèìåíåíèÿ â ïîëå-
âûõ óñëîâèÿõ.

Äàëåå áûëè ðàçðàáîòàíû è øèðîêî ïðèìåíåíû íà ïðàêòèêå èçìåðèòå-
ëè óñèëèÿ ðàçäàâëèâàíèÿ è óñèëèÿ îòðûâà ÿãîä îò ïëîäîíîæêè (âåòâè) [8].
Îäíàêî â ýòèõ îáðàçöàõ íå îïðåäåëÿëñÿ ïðåäåë ïðî÷íîñòè êîæèöû, òàê êàê
ïëîùàäü ïÿòíà êîíòàêòà ïëóíæåðà ñ ïîâåðõíîñòüþ ÿãîäû â ýòîì ñëó÷àå íå-
èçâåñòíà. Ïîñêîëüêó çíà÷åíèå ïîêàçàòåëÿ «óñèëèå ðàçäàâëèâàíèÿ ÿãîä» èñ-
ïîëüçóåòñÿ íå òîëüêî ñàìîñòîÿòåëüíî, íî è ïðè âû÷èñëåíèè äðóãèõ ïîêàçà-
òåëåé, ïðîâåäåíû èññëåäîâàíèÿ ñòåïåíè åãî çàâèñèìîñòè îò ãåîìåòðè÷å-
ñêèõ ïàðàìåòðîâ ðàçäàâëèâàþùåãî ïëóíæåðà. Ïî ðåçóëüòàòàì èññëåäîâàíèÿ
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Ðèñ. 2. Êîíñòðóêöèÿ ïðèáîðà «ÏËÎÄÒÅÑÒ-2»:
à – âèä ñïåðåäè; á – âèä ñçàäè; 1 – êîðïóñ; 2 – îðãàíû óïðàâëåíèÿ; 3 – èíäèêàòîð; 4 – ðàñïðå-
äåëèòåëü ñèëû; 5 – ïðè¸ìíèê ÿãîäû; 6 – ÿãîäà; 7 – îêíî; 8 – çàõâàò; 9 – ìåõàíè÷åñêèé ïðèâîä;

10 – øòîê; 11 – ðó÷êà; 12 – îêíî

à á



ðàçðàáîòàí íîâûé ïðèáîð «ÏËÎÄÒÅÑÒ-2», ïîçâîëÿþùèé äîïîëíèòåëüíî
îïðåäåëÿòü ïðåäåë ïðî÷íîñòè êîæèöû è êîýôôèöèåíò îòíîñèòåëüíîé
ïðî÷íîñòè ÿãîäû (ðèñ. 2) [9]. Îñíîâíûå êîìïîíåíòû ýëåêòðîííîãî áëîêà
äàííîãî ïðèáîðà – òåíçîäàò÷èê è ïðåîáðàçîâàòåëü ñèãíàëîâ òåíçîäàò÷èêà
â öèôðîâîé êîä [10]. Èç øèðîêîé íîìåíêëàòóðû ïðåîáðàçîâàòåëåé ñèãíà-
ëîâ äàò÷èêîâ â öèôðîâîé êîä îòäàíî ïðåäïî÷òåíèå ìîäóëþ àíàëîãî-öèô-
ðîâîãî ïðåîáðàçîâàòåëÿ (ÀÖÏ) HX711 êîìïàíèè AVIA Semiconductor áëàãî-
äàðÿ ëó÷øåìó ñîîòíîøåíèþ «öåíà – êà÷åñòâî» è ìàëûì ãàáàðèòàì
(38 ´ 21 ´ 10 ìì). Â ñîñòàâå ìîäóëÿ ñîäåðæàòñÿ óñèëèòåëü ñ ðåãóëèðóåìûì
êîýôôèöèåíòîì óñèëåíèÿ, ñèãìà-äåëüòà ÀÖÏ 24 áèò, èñòî÷íèê îïîðíîãî
íàïðÿæåíèÿ, ãåíåðàòîð, ñòàáèëèçàòîð íàïðÿæåíèÿ ïèòàíèÿ è öèôðîâîé èí-
òåðôåéñ [11].

Â ñîîòâåòñòâèè ñ íîðìàòèâíûìè äîêóìåíòàìè [12, 13] óñòàíîâëåíû
ñëåäóþùèå îñíîâíûå ìåòðîëîãè÷åñêèå õàðàêòåðèñòèêè ïåðåíîñíîãî ïðè-
áîðà «ÏËÎÄÒÅÑÒ-2»: äèàïàçîí èçìåðåíèé ñèëû îò 0,10 äî 6,00 Í; íîìè-
íàëüíàÿ öåíà åäèíèöû íàèìåíüøåãî ðàçðÿäà êîäà 0,001 Í; ïðåäåëû ñèñòå-
ìàòè÷åñêîé ñîñòàâëÿþùåé îñíîâíîé àáñîëþòíîé ïîãðåøíîñòè èçìåðåíèÿ
ñèëû ± 0,008 Í; ïðåäåë ñðåäíåêâàäðàòè÷åñêîãî îòêëîíåíèÿ ñëó÷àéíîé ñî-
ñòàâëÿþùåé îñíîâíîé àáñîëþòíîé ïîãðåøíîñòè èçìåðåíèÿ ñèëû 0,009 Í;
÷àñòîòà èçìåðåíèé ñèëû (80 ± 1) Ãö.

ÂÛÂÎÄÛ

1. Ïðè ñåëåêöèè, ñîðòîèçó÷åíèè è ïðîìûøëåííîì ïðîèçâîäñòâå îáëå-
ïèõè äîïîëíèòåëüíî íåîáõîäèìû ñèñòåìà êîíòðîëÿ è óïðàâëåíèÿ òóìàíî-
îáðàçóþùèìè óñòàíîâêàìè ïðè ïîëèâå ñàæåíöåâ, ïðèáîðû êîíòðîëÿ ãåî-
ìåòðè÷åñêèõ âåëè÷èí øòàìáîâ, âåòâåé, ïîáåãîâ, êîðíåé; óñèëèé ðàçäàâëè-
âàíèÿ è îòðûâà ÿãîäû îò ïëîäîíîæêè, à òàêæå ïðî÷íîñòíûå õàðàêòåðèñòèêè
ÿãîäû.

2. Ïðèíöèïû äåéñòâèÿ ðàçðàáîòàííûõ ñðåäñòâ êîíòðîëÿ ôèçèêî-ìåõà-
íè÷åñêèõ ñâîéñòâ îáëåïèõè èìåþò òåõíè÷åñêóþ íîâèçíó è íà îñíîâå èõ
ðàçðàáîòàíû è èçãîòîâëåíû øåñòü òåõíè÷åñêèõ ñðåäñòâ, ïðåäíàçíà÷åííûõ
äëÿ àíàëèòè÷åñêîãî îáåñïå÷åíèÿ ïðîìûøëåííîãî ïðîèçâîäñòâà îáëåïèõè
è äðóãèõ ÿãîäíûõ êóëüòóð.

3. Ïðîâåäåííûå èñïûòàíèÿ â ïîëåâûõ óñëîâèÿõ íà ïëàíòàöèÿõ ïëîäî-
âî-ÿãîäíûõ êóëüòóð ïîêàçàëè, ÷òî äàííûå òåõíè÷åñêèå ñðåäñòâà èìåþò
äîñòàòî÷íî âûñîêèå òåõíè÷åñêèå, ìåòðîëîãè÷åñêèå è ýðãîíîìè÷åñêèå ïî-
êàçàòåëè. Ïðèìåíåíèå ðàçðàáîòàííûõ òåõíè÷åñêèõ ñðåäñòâ îêàæåò ðåçóëü-
òàòèâíóþ ïîìîùü ñåëåêöèîíåðàì ïðè âûâåäåíèè íîâûõ ñîðòîâ ÿãîä,
ïðèñïîñîáëåííûõ ê ìàøèííîé óáîðêå óðîæàÿ, îáåñïå÷èò ìèíèìóì ïîòåðü
çà ñ÷åò îïðåäåëåíèÿ îïòèìàëüíîãî ñðîêà íà÷àëà óáîðêè.
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A COMPLEX OF CONTROLS FOR BREEDING,
VARIETAL STUDY AND COMMERCIAL PRODUCTION

OF SEA BUCKTHORN

Instrumentation facilities for monitoring and measuring physical properties of plants in
breeding, varietal study and commercial production of sea buckthorn were developed at the Siberian
Physical-Technical Institute of Agrarian Problems, Novosibirsk. The research methods included 1)
analyzing a condition of instrumentation in production of horticultural crops; 2) identifying critical
operations in technological processes; 3) defining and substantiating the methods and means, and
based on them, developing controls; 4) studying features of physical processes while monitored; 5)
developing principles of operation of the controls; 6) investigating metrological characteristics of
the controls developed and confirming the effectiveness of them to be used in practice. There are
given specifications of the mist installation TUMAN-6 to water herbaceous sea buckthorn cuttings.
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There is described the device for determining the extent of root growth in nurslings. There is shown
the design of the instrument KALIBR for measuring diameters of trunks, fruits and branches of
plants, which is developed based on a contactless optical shadow sensor. There is substantiated the
principle of operation of combination instrument for measuring tearaway forces of berries from
stems and peel strength properties. All the technical solutions developed are protected by industrial
patents. Tests carried out under field conditions on plantations of fruit-and-berry crops have shown
that these engineering tools have high technical and metrological characteristics. The use of the
engineering tools developed provides the breeders with effective assistance in developing new
machine-harvestable varieties of berry crops, and ensures minimum losses due to determining the
optimal harvesting dates.

Keywords: sea buckthorn, breeding, commercial production, mist installation, measurement
instrumentation.
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ÈÑÏÎËÜÇÎÂÀÍÈÅ ÂÈÐÒÓÀËÜÍÎÃÎ ÏÐÈÁÎÐÀ «ËÈÑÒÎÌÅÐ»
ÄËß ÎÏÐÅÄÅËÅÍÈß ÏËÎÙÀÄÈ ÏÎÐÀÆÅÍÈß ËÈÑÒÜÅÂ

Ïðåäñòàâëåíû ðåçóëüòàòû ïðèìåíåíèÿ ðàçðàáîòàííîãî â Ñèáèðñêîì ôèçèêî-òåõíè÷å-
ñêîì èíñòèòóòå àãðàðíûõ ïðîáëåì ÑÔÍÖÀ ÐÀÍ âèðòóàëüíîãî ïðèáîðà «ËÈÑÒÎÌÅÐ», ïðåä-
íàçíà÷åííîãî äëÿ îïðåäåëåíèÿ îáùåé è ïîâðåæäåííîé ïëîùàäè ëèñòüåâ ðàñòåíèé è ñòåïåíè
èõ ïîðàæåíèÿ áîëåçíÿìè, âðåäèòåëÿìè è èíûìè ôàêòîðàìè îêðóæàþùåé ñðåäû. Âñåãî ïðî-
àíàëèçèðîâàíî 38 îáðàçöîâ ÿðîâîé ìÿãêîé ïøåíèöû ñîðòà Íîâîñèáèðñêàÿ 89 è äèêîðàñòó-
ùèõ çëàêîâ: ïûðåÿ ïîëçó÷åãî è êîñòðåöà áåçîñòîãî ñ ïðèçíàêàìè ïîðàæåíèÿ áóðîé ëèñòîâîé
ðæàâ÷èíîé, ñåïòîðèîçîì è ìó÷íèñòîé ðîñîé. Ìåòîäèêà èçìåðåíèé âêëþ÷àëà ñêàíèðîâàíèå
ëèñòà ñ ïîñëåäóþùåé îáðàáîòêîé öèôðîâîãî èçîáðàæåíèÿ íà ïðèáîðå «ËÈÑÒÎÌÅÐ». Íà ïî-
ëó÷åííîé ïîëèõðîìíîé ïðîåêöèè ëèñòà ñ ïðèçíàêàìè áîëåçíè âèçóàëüíî âûáèðàëñÿ õàðàê-
òåðíûé öâåò ïîðàæåííîé ÷àñòè, îòñîðòèðîâàííûé ìåòîäàìè öâåòîâîé ôèëüòðàöèè èç îáùåé
ïëîùàäè ëèñòà ñ ïîñëåäóþùèì âû÷èñëåíèåì ïëîùàäè ïîðàæåíèÿ êàê â àáñîëþòíûõ, òàê è â
îòíîñèòåëüíûõ åäèíèöàõ. Äëÿ îïðåäåëåíèÿ ðàçâèòèÿ áîëåçíè èñïîëüçîâàëèñü òàêæå ñòàí-
äàðòíûå ìåòîäèêè è øêàëû îöåíêè èíòåíñèâíîñòè ïîðàæåíèÿ â ïðîöåíòàõ èëè áàëëàõ. Áóðàÿ
ëèñòîâàÿ ðæàâ÷èíà îöåíèâàëàñü ïî øêàëå Ò.Ä. Ñòðàõîâà, ñåïòîðèîç – ïî øêàëå Äæåéìñà,
ìó÷íèñòàÿ ðîñà – ñîãëàñíî ìåòîäèêå Ãîñóäàðñòâåííîãî ñîðòîèñïûòàíèÿ ñåëüñêîõîçÿéñòâåí-
íûõ êóëüòóð. Ñ ïîìîùüþ âèðòóàëüíîãî ïðèáîðà «ËÈÑÒÎÌÅÐ» ïðîèçâîäèòñÿ ñòàòèñòè÷åñêàÿ
îáðàáîòêà èíôîðìàöèè, ôîðìèðóþòñÿ áàçû ýêñïåðèìåíòàëüíûõ äàííûõ. Ïðèáîð ïîçâîëÿåò ñ
äîñòàòî÷íîé òî÷íîñòüþ îïðåäåëÿòü îáùóþ è ïîâðåæäåííóþ ïëîùàäü ëèñòüåâ, ó÷èòûâàòü ñòå-
ïåíü ïîðàæåíèÿ ðàñòåíèé äëÿ ñòàíäàðòèçàöèè ðåçóëüòàòîâ êîëè÷åñòâåííîãî ó÷åòà íåêîòîðûõ
áîëåçíåé.

Êëþ÷åâûå ñëîâà: âèðòóàëüíûé ïðèáîð «ËÈÑÒÎÌÅÐ», êîìïüþòåðíûå òåõíîëîãèè, ÿðî-
âàÿ ïøåíèöà, äèêîðàñòóùèå çëàêè, ïëîùàäü ïîðàæåíèÿ ëèñòüåâ.

Îò ïëîùàäè ëèñòüåâ è äèíàìèêè èõ ôîðìèðîâàíèÿ çàâèñÿò êîýôôèöè-
åíòû ïîãëîùåíèÿ ðàñòåíèåì ôîòîñèíòåòè÷åñêè àêòèâíîé ðàäèàöèè (ÔÀÐ).
Ïðè ïîðàæåíèè áîëåçíÿìè íà ëèñòîâûõ ïëàñòèíàõ ïîÿâëÿþòñÿ õàðàêòåðíûå
ïÿòíà, íåêðîçû, âåäóùèå ê ñîêðàùåíèþ àññèìèëÿöèîííîé ïîâåðõíîñòè
ëèñòà, â ðåçóëüòàòå ÷åãî ñíèæàåòñÿ ôîòîñèíòåòè÷åñêàÿ ïðîäóêòèâíîñòü,
ïðÿìî âëèÿþùàÿ íà óðîæàéíîñòü [1–6]. Ïëîùàäü ïîðàæåííîé ïîâåðõíîñòè
ìîæåò ñëóæèòü òàêæå è ïîêàçàòåëåì óñòîé÷èâîñòè ðàñòåíèé ê áîëåçíÿì, â
òîì ÷èñëå ê âîçáóäèòåëÿì ðæàâ÷èíû, ñåïòîðèîçà, ìó÷íèñòîé ðîñû è äðóãèõ
çàáîëåâàíèé, ñèìïòîìû êîòîðûõ ïðîÿâëÿþòñÿ â òîì ÷èñëå íà ëèñòüÿõ [7–9].
Â ñåëåêöèîííûõ ïðîãðàììàõ ïðè èçó÷åíèè íàñëåäîâàíèÿ ïðèçíàêà óñòîé-
÷èâîñòè íåîáõîäèìà òî÷íàÿ îöåíêà, ñîïðÿæåííàÿ ñ ïðîäîëæèòåëüíûì ïî
âðåìåíè àíàëèçîì ñòåïåíè ïîðàæåíèÿ ëèñòüåâ ðàñòåíèé âîçáóäèòåëÿìè
áîëåçíåé ñ öåëüþ îïðåäåëåíèÿ äèíàìèêè ðàçâèòèÿ áîëåçíè è ïîíèìàíèÿ
ìåõàíèçìà ãåíåòè÷åñêîãî êîíòðîëÿ âèäîâîé è ñîðòîâîé óñòîé÷èâîñòè ê áî-
ëåçíÿì [10, 11].

Ñóùåñòâóþò ðàçëè÷íûå ñïîñîáû îïðåäåëåíèÿ ïëîùàäè ëèñòüåâ ðàñòå-
íèé: èçìåðåíèå äëèíû è øèðèíû ëèñòà ñ óìíîæåíèåì íà ýìïèðè÷åñêèé
êîýôôèöèåíò, âåñîâîé ñïîñîá, ìåòîä øàáëîíîâ. Óêàçàííûå ïðèåìû õà-
ðàêòåðèçóþòñÿ íèçêîé ïðîèçâîäèòåëüíîñòüþ, ñóùåñòâåííûìè ïîãðåøíî-
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ñòÿìè è ñóáúåêòèâíîñòüþ [12]. Äëÿ ó÷åòà ïëîùàäè è ñòåïåíè ïîðàæåíèÿ
ðàñòåíèé áîëåçíÿìè èñïîëüçóåòñÿ ãëàçîìåðíàÿ áàëëîâàÿ îöåíêà èëè îöåí-
êà ïî ñïåöèàëüíûì øêàëàì [13, 14]. Ðåçóëüòàòû îöåíêè ïðè ýòîì íàïðÿ-
ìóþ çàâèñÿò îò êâàëèôèêàöèè èññëåäîâàòåëÿ è âàðüèðóþò â çíà÷èòåëüíûõ
ïðåäåëàõ. Àêòóàëüíà ðàçðàáîòêà âûñîêîïðîèçâîäèòåëüíûõ è òî÷íûõ ìåòî-
äîâ îïðåäåëåíèÿ ïëîùàäè ëèñòüåâ, îñîáåííî ïîðàæåííîé èõ ÷àñòè. Ñ ýòîé
öåëüþ ñîçäàþòñÿ íîâûå ñïîñîáû îïðåäåëåíèÿ îáùåé ïëîùàäè ëèñòüåâ ñ èñ-
ïîëüçîâàíèåì êîìïüþòåðíûõ òåõíîëîãèé [15, 16]. Â Ñèáèðñêîì ôèçè-
êî-òåõíè÷åñêîì èíñòèòóòå àãðàðíûõ ïðîáëåì (ÑèáÔÒÈ) ðàçðàáîòàíû ìåòî-
äû ïðèáîðíîé äèàãíîñòèêè [17, 18], ñîçäàíà êîìïüþòåðíàÿ ïðîãðàììà äëÿ
îïðåäåëåíèÿ êàê îáùåé, òàê è ïëîùàäè ïîðàæåíèÿ ëèñòüåâ ðàñòåíèé, îáåñ-
ïå÷èâàþùàÿ àâòîìàòèçèðîâàííûé èíñòðóìåíòàëüíûé êîíòðîëü äàííûõ
ïîêàçàòåëåé – âèðòóàëüíûé ïðèáîð «ËÈÑÒÎÌÅÐ» [19, 20].

Öåëü ðàáîòû – ïîêàçàòü âîçìîæíîñòè èñïîëüçîâàíèÿ âèðòóàëüíîãî
ïðèáîðà «ËÈÑÒÎÌÅÐ» â äèàãíîñòèêå ðàñòåíèé íà ïðèìåðå îöåíêè ñòåïå-
íè ïîðàæåíèÿ äèêîðàñòóùèõ è êóëüòóðíûõ çëàêîâ ëèñòîâûìè áîëåçíÿìè.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ ïðîâîäèëè íà îáðàçöàõ ÿðîâîé ìÿãêîé ïøåíèöû (Tri-
ticum aestivum L.) ñîðòà Íîâîñèáèðñêàÿ 89 (îïûòíîå ïîëå Ñèáèðñêîãî
ÍÈÈ ðàñòåíèåâîäñòâà – ôèëèàëà ÈÖèÃ ÑÎ ÐÀÍ, ïîñ. Êðàñíîîáñê) è äè-
êîðàñòóùèõ çëàêîâ – ïûðåÿ ïîëçó÷åãî (Elytrigia repens L.) Nevski (Agropyron
repens L.) Beauv è êîñòðåöà áåçîñòîãî (Bromopsis inermis Leys.), ïîðàæåííûõ
áóðîé ëèñòîâîé ðæàâ÷èíîé (spp. Puccinia), ñåïòîðèîçîì (spp. Septoria),
ìó÷íèñòîé ðîñîé (spp. Blumeria).

Âñåãî ïðîàíàëèçèðîâàíî 38 îáðàçöîâ, èç êîòîðûõ ó 34 èìåëèñü ïðè-
çíàêè ïîðàæåíèÿ âîçáóäèòåëÿìè îäíîãî âèäà, ó 4 – ïðèçíàêè ïîðàæåíèÿ
êîìïëåêñîì âîçáóäèòåëåé.

Âõîäíûìè äàííûìè äëÿ îïðåäåëåíèÿ ïëîùàäè ÿâëÿëèñü èçîáðàæåíèÿ
ëèñòüåâ ðàñòåíèé, ïîëó÷åííûå ïðè ïîìîùè ñêàíåðà; äëÿ áîëüøåãî ñõîäñòâà
ñ îðèãèíàëîì èçîáðàæåíèÿ êîíòðàñòíî ñêàíèðîâàëèñü ñ ðàçðåøåíèåì íå
íèæå 150 dpi ïðè 8-áèòíîé öâåòíîñòè (îò 0 äî 256 öâåòîâ) è ñîõðàíÿëèñü â
ôàéëàõ ôîðìàòà bmp.

Âûõîäíûìè äàííûìè äëÿ îïðåäåëåíèÿ ïëîùàäè ÿâëÿëèñü øàáëîí
îáúåêòà (8-áèòíàÿ öâåòîâàÿ ìîäåëü RGB), ÷èñëîâûå çíà÷åíèÿ îáùåé ïëî-
ùàäè ëèñòà è ïîðàæåííîé åãî ÷àñòè.

Äëÿ èçìåðåíèÿ ïëîùàäè ëèñòà íà âèðòóàëüíîì ïðèáîðå
«ËÈÑÒÎÌÅÐ» ñîçäàâàëàñü ïðè ïîìîùè ïëàíøåòíîãî ñêàíåðà Epson Per-
fection V200 Photo ïîëèõðîìíàÿ ïðîåêöèÿ ëèñòà ðàñòåíèÿ (øàáëîí îáúåê-
òà) è ôîðìèðîâàëñÿ íà êîìïüþòåðå ñîîòâåòñòâóþùèé bmp-ôàéë. Äàëåå
îòñêàíèðîâàííîå èçîáðàæåíèå (øàáëîí îáúåêòà) îáðàáàòûâàëîñü íà âèð-
òóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ» ñ îïðåäåëåíèåì îáùåé ïëîùàäè ëèñòà â
àáñîëþòíûõ è îòíîñèòåëüíûõ åäèíèöàõ. Ïðè îïðåäåëåíèè ïëîùàäè ïîðà-
æåíèÿ ëèñòà äëÿ ïîëó÷åííîãî ñêàíèðîâàíèåì øàáëîíà (ïîëèõðîìíîé ïðî-
åêöèè ëèñòà ñ ïðèçíàêàìè áîëåçíè) íà ïðèáîðå âèçóàëüíî âûáèðàëñÿ
õàðàêòåðíûé öâåò ïîðàæåííîé ÷àñòè, êîòîðûé ìåòîäàìè öâåòîâîé ôèëüò-
ðàöèè (ñ ïîìîùüþ ïàðàìåòðà ÷óâñòâèòåëüíîñòè â äèàïàçîíå îò 50 äî 150
òîíîâ öâåòà) íà âèðòóàëüíîì ïðèáîðå àâòîìàòè÷åñêè âûäåëÿëñÿ èç îáùåé
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ïëîùàäè ëèñòà ñ ïîñëåäóþùèì âû÷èñëåíèåì ïëîùàäè ïîðàæåíèÿ êàê â
àáñîëþòíûõ, òàê è â îòíîñèòåëüíûõ åäèíèöàõ. Âñå ðåçóëüòàòû âû÷èñëåíèÿ
ïðîòîêîëèðîâàëèñü è ñîõðàíÿëèñü â òåêñòîâîì ôàéëå â âèäå òàáëèöû, ãäå
óêàçûâàëèñü íîìåð èññëåäóåìîãî ëèñòà, äàòà ïðîâîäèìûõ èññëåäîâàíèé, íà-
çâàíèå ýêñïåðèìåíòà è ò.ä. Äàííóþ òàáëèöó ìîæíî âûâîäèòü íà ïå÷àòü, à
òàêæå èñïîëüçîâàòü ïðè ñòàòèñòè÷åñêîé îáðàáîòêå. Ïðèâåäåííàÿ ïîãðåø-
íîñòü ðåçóëüòàòà ñîñòàâëÿëà 1,16 %, ïðè ýòîì ïîãðåøíîñòü âèðòóàëüíîãî
ïðèáîðà «ËÈÑÒÎÌÅÐ» áûëà íåçíà÷èòåëüíîé (0,16 %). Âðåìÿ îïðåäåëåíèÿ
ïëîùàäè îäíîãî ëèñòà ðàñòåíèÿ ñîñòàâëÿëî îò îäíîé äî ïîëóòîðà ìèíóò.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Îïðåäåëåíèå ïëîùàäè è ñòåïåíè ïîðàæåíèÿ ëèñòüåâ ïðîâîäèëè êàê íà
âèðòóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ», òàê è ïî ñòàíäàðòíûì, ïðèíÿòûì â
ôèòîïàòîëîãèè ìåòîäèêàì è øêàëàì, õàðàêòåðèçóþùèì èíòåíñèâíîñòü
ïîðàæåíèÿ â ïðîöåíòàõ èëè áàëëàõ: áóðîé ëèñòîâîé ðæàâ÷èíîé – ïî øêàëå
Ò.Ä. Ñòðàõîâà [21], ñåïòîðèîçîì – ïî øêàëå Äæåéìñà [22], ìó÷íèñòîé ðî-
ñîé – ïî øêàëå ÂÈÐ, ñîãëàñíî ìåòîäèêå Ãîñóäàðñòâåííîãî ñîðòîèñïûòà-
íèÿ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð [21].

Ïðè èñïîëüçîâàíèè ñòàíäàðòíîé øêàëû ðàçëè÷àþò äåéñòâèòåëüíûé
ïðîöåíò ïîðàæåííîé ïëîùàäè, êîòîðûé ôèêñèðóåòñÿ âèçóàëüíî (íàïðè-
ìåð, ïðîöåíò ïëîùàäè ëèñòà, çàíÿòûé ïóñòóëàìè áóðîé ëèñòîâîé ðæàâ÷è-
íû), è óñëîâíûé, êîòîðûé âûøå ôàêòè÷åñêîãî è âêëþ÷àåò ïîðàæåíèå,
êîòîðîå âèçóàëüíî îïðåäåëèòü íåâîçìîæíî [23, 24]. Òàê, åñëè 38–40 %
ïëîùàäè ëèñòîâîé ïëàñòèíêè ïîêðûòî ïóñòóëàìè áóðîé ðæàâ÷èíû, ëèñò
ïîãèáàåò, òî åñòü óñëîâíûé ïðîöåíò â äàííîì ñëó÷àå ïðèíÿò çà 100. Îöåíêó
ñ ïîìîùüþ øêàë ïðîâîäÿò, ñðàâíèâàÿ ïîðàæåííûé îðãàí ñî øêàëîé è âû-
áèðàÿ íàèáîëåå ïîäõîäÿùóþ ãðàäàöèþ.

Îïðåäåëåíèå ïëîùàäè ïîðàæåíèÿ áóðîé ëèñòîâîé ðæàâ÷èíîé ëèñòüåâ
ðàñòåíèé ìÿãêîé ÿðîâîé ïøåíèöû ñîðòà Íîâîñèáèðñêàÿ 89 â ïåðèîä âûõî-
äà â òðóáêó – êîëîøåíèÿ, ïîêàçàëî íåñîâïàäåíèå âèçóàëüíîé îöåíêè ïëî-
ùàäè ïîðàæåíèÿ îáðàçöîâ ïîñðåäñòâîì øêàëû Ò.Ä. Ñòðàõîâà è ñäåëàííîé
ñ ïîìîùüþ âèðòóàëüíîãî ïðèáîðà «ËÈÑÒÎÌÅÐ». Ðàçëè÷èÿ îòìå÷åíû â
÷åòûðåõ ñëó÷àÿõ èç 10 (ðèñ. 1, òàáë. 1), ÷òî ìîæåò áûòü ñâÿçàíî êàê ñî çíà-
÷èòåëüíûìè âåëè÷èíàìè çîíû íåïðåðûâíîñòè øêàëû ïðè âèçóàëüíîé
îöåíêå, òàê è ñ íåäîñòàòî÷íîé îòðàáîòêîé ìåòîäèêè ïðèáîðíîé îöåíêè.
Îòìåòèì, ÷òî âàðüèðîâàíèå õàðàêòåðèñòèê ïðè îöåíêå ìîæåò ïðèâîäèòü ê
íåîáîñíîâàííîé âûáðàêîâêå ñåëåêöèîííîãî ìàòåðèàëà. Äàííûé ôàêò ñòà-
íîâèòñÿ îñîáåííî âàæíûì â ñåëåêöèîííûõ èññëåäîâàíèÿõ.

Ïëîùàäü ïîðàæåííîé ëèñòîâîé ïîâåðõíîñòè îáðàçöîâ ìÿãêîé ÿðîâîé
ïøåíèöû ñîðòà Íîâîñèáèðñêàÿ 89, âçÿòûõ â ïåðèîä íàëèâà çåðíà (êîãäà
ïðèçíàêè ïîðàæåíèÿ áóðîé ëèñòîâîé ðæàâ÷èíîé ìàêñèìàëüíî âûðàæåíû),
îïðåäåëåííàÿ ïî øêàëå Ò.Ä. Ñòðàõîâà è ïðè ïîìîùè ïðèáîðà
«ËÈÑÒÎÌÅÐ», ó âñåõ ðàñòåíèé ñîñòàâëÿëà 38–40 %, ÷òî ñîîòâåòñòâîâàëî
100%-é ñòåïåíè ïîðàæåíèÿ (ðèñ. 2).

Ïðè îöåíêå ïîðàæåíèÿ áóðîé ëèñòîâîé ðæàâ÷èíîé îáðàçöîâ êîñòðåöà
áåçîñòîãî íà âèðòóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ» áûëî ïîëó÷åíî áîëüøåå
çíà÷åíèå ïëîùàäè (30 %) è ñîîòâåòñòâåííî ñòåïåíè ïîðàæåíèÿ (65 %), ÷åì
ïðè âèçóàëüíîé îöåíêå (10–20%-ÿ ïëîùàäü ïîðàæåíèÿ è 25–45%-ÿ ñòå-
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ïåíü ïîðàæåíèÿ). Òàêîå ðàñõîæäåíèå ðåçóëüòàòîâ îáóñëîâëåíî òåì, ÷òî
ïðè ãëàçîìåðíîé îöåíêå èñïîëüçóåòñÿ ñòàíäàðòíàÿ øêàëà ñ áîëüøîé ñòå-
ïåíüþ äèñêðåòíîñòè ïîêàçàòåëåé, à èçìåðåíèÿ ñ èñïîëüçîâàíèåì ìåòîäîâ
öâåòîâîé ôèëüòðàöèè íà âèðòóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ» ïîçâîëÿþò
ïîëó÷èòü áîëåå òî÷íûå äàííûå î ñòåïåíè ïîðàæåíèÿ ëèñòà.

Ñòåïåíü ïîðàæåíèÿ îáðàçöîâ êîñòðåöà áåçîñòîãî ñåïòîðèîçîì, îïðå-
äåëåííàÿ ïî øêàëå Äæåéìñà è íà ïðèáîðå «ËÈÑÒÎÌÅÐ», ñîâïàäàëà è ñî-
ñòàâëÿëà 25 % (ðèñ. 3, 4).
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Ðèñ. 1. Øêàëà Ò.Ä. Ñòðàõîâà äëÿ îïðåäåëåíèÿ ñòåïåíè ïîðàæåíèÿ ëèñòüåâ çëàêîâûõ
ðàñòåíèé áóðîé ëèñòîâîé ðæàâ÷èíîé

Ò à á ë è ö à 1
Ðåçóëüòàòû îöåíêè ñòåïåíè ïîðàæåíèÿ ëèñòüåâ ðàñòåíèé ÿðîâîé ïøåíèöû

ñîðòà Íîâîñèáèðñêàÿ 89 áóðîé ëèñòîâîé ðæàâ÷èíîé

Íîìåð
îáðàçöà

Ïëîùàäü
âñåãî ëèñòà,

ñì2

Ïëîùàäü ïîðàæåííîé ÷àñòè ëèñòà Ñòåïåíü ïîðàæåíèÿ ëèñòà
âèçóàëüíàÿ,
îöåíêà, %

àâòîìàòèçèðîâàí-
íîå îïðåäåëåíèå,%

âèçóàëüíàÿ îöåíêà,
%

àâòîìàòèçèðîâàí-
íîå îïðåäåëåíèå, %

1 21,042 0 0 0 0

2 18,720 9–10 15,7 25 45

3 18,657 1,8–2 2,5 5 5

4 17,793 1,8–2 0,9 5 0

5 17,610 5–6 8,4 15 25

6 18,268 5–6 5,8 15 15

7 20,182 16–18 25,7 45 65

8 19,548 9–10 13,3 25 25

9 20,646 1,8–2 2,8 5 5

10 19,848 16–18 17,5 45 45
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Ðèñ. 2. Îïðåäåëåíèå ñòåïåíè ïîðàæåíèÿ ëèñòüåâ ÿðîâîé ïøåíèöû áóðîé ëèñòîâîé
ðæàâ÷èíîé íà âèðòóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ»

Ðèñ. 3. Øêàëà Äæåéìñà äëÿ îïðåäåëåíèÿ ñòåïåíè ïîðàæåíèÿ ëèñòüåâ çëàêîâûõ
ðàñòåíèé ñåïòîðèîçîì



Ñòåïåíü ïîðàæåíèÿ âñåõ îáðàçöîâ ìÿãêîé ÿðîâîé ïøåíèöû ñåïòîðèî-
çîì, îïðåäåëÿåìàÿ ïî øêàëå Äæåéìñà, ïðåâûøàëà 50 %, òîãäà êàê ðåçóëü-
òàòû åå èçìåðåíèÿ íà ïðèáîðå âàðüèðîâàëè îò 74 äî 96 %, ÷òî ïîäòâåðæäàåò
áîëåå âûñîêóþ òî÷íîñòü ïðèáîðíîé îöåíêè ïî ñðàâíåíèþ ñ âèçóàëüíîé
øêàëîé.

Îöåíêà ïîðàæåíèÿ ìó÷íèñòîé ðîñîé ïî ñòàíäàðòíîé øêàëå îáðàçöîâ
ïûðåÿ ïîëçó÷åãî (50–75 %) ïîêàçûâàåò áîëüøîé ðàçáðîñ ðåçóëüòàòîâ, òî-
ãäà êàê ñòåïåíü ïîðàæåíèÿ, îïðåäåëåííàÿ íà ïðèáîðå «ËÈÑÒÎÌÅÐ», ñî-
ñòàâëÿëà äëÿ ýòîãî çëàêà 62 %.

Ñëåäóåò îòìåòèòü âîçìîæíîñòü èñïîëüçîâàíèÿ âèðòóàëüíîãî ïðèáîðà
«ËÈÑÒÎÌÅÐ» äëÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ íå òîëüêî îáùåé ïëîùà-
äè ïîðàæåíèÿ ëèñòîâîé ïîâåðõíîñòè ïðè ïîðàæåíèè êîìïëåêñîì âîçáóäè-
òåëåé, íî è êàæäûì âîçáóäèòåëåì îòäåëüíî ïî õàðàêòåðíûì ñèìïòîìàì
ïðîÿâëåíèÿ áîëåçíè.

ÂÛÂÎÄÛ

Ïîëó÷åííûå ïðåäâàðèòåëüíûå ðåçóëüòàòû àïðîáàöèè ïðèáîðà ïîêàçà-
ëè âîçìîæíîñòü ñíèæåíèÿ ñóáúåêòèâíîñòè â îöåíêàõ ïðè îïðåäåëåíèè
ïëîùàäè ïîðàæåíèÿ ðàñòåíèé áîëåçíÿìè, ÷òî ïîäòâåðæäàåò íåîáõîäè-
ìîñòü äàëüíåéøèõ óãëóáëåííûõ èññëåäîâàíèé â äàííîì íàïðàâëåíèè.
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Ðèñ. 4. Îïðåäåëåíèå ñòåïåíè ïîðàæåíèÿ îáðàçöîâ êîñòðåöà áåçîñòîãî ñåïòîðèîçîì
íà âèðòóàëüíîì ïðèáîðå «ËÈÑÒÎÌÅÐ»



Âèðòóàëüíûé ïðèáîð «ËÈÑÒÎÌÅÐ» ïîçâîëÿåò îïåðàòèâíî è ñ äîñòà-
òî÷íîé òî÷íîñòüþ îöåíèâàòü îáùóþ è ïëîùàäü ïîðàæåíèÿ ëèñòüåâ âîçáó-
äèòåëÿìè áîëåçíåé ðàñòåíèé, ñòàòèñòè÷åñêè îáðàáàòûâàòü ïîëó÷àåìóþ
èíôîðìàöèþ, ôîðìèðîâàòü è íàêàïëèâàòü áàçû ýêñïåðèìåíòàëüíûõ äàí-
íûõ, ÷òî ìîæåò ñóùåñòâåííî ïîâûñèòü ýôôåêòèâíîñòü èññëåäîâàíèé â ñå-
ëåêöèîííîì ïðîöåññå.
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USE OF THE VIRTUAL TOOL LISTOMER
FOR MEASURING LESION AREAS ON LEAVES

Results are given from studies on using a computer-based program, called the virtual tool
LISTOMER, which has been developed at the Siberian Physical-Technical Institute of Agrarian
Problems, and intended for measuring total and affected areas of the plant leaves and identifying
degrees of plant affections with diseases, pests, and other environmental factors. Thirty eight plant
samples of Novosibirskaya 89 cultivar of spring common wheat, creeping wheat and awnless
bromegrass with signs of brown rust, Septoria disease and powdery mildew were analyzed. The
measuring procedure included scanning of a leaf with signs of a disease, producing a multicolored
projection, followed by digital image processing with LISTOMER. The affected leaf area was singled
out from the total area, and marked with color. Then, the quantitative characteristics of the affected
area were calculated in both absolute and relative units. The standard scales and methods for
estimating the intensity of lesions in per cents or scores were used. Brown rust was estimated on the
Strakhov’s scale, Septoria disease on the James scale, and powdery mildew on the scale developed at
the N.I. Vavilov Research Institute of Plant Industry. The virtual tool LISTOMER is used to process
statistical data and create experimental data bases. It allows determining total and affected leaf areas
with the necessary accuracy, and recording degrees of plant affections to standardize quantifiable
findings as to certain diseases.

Keywords: virtual tool LISTOMER, computer-based technologies, spring wheat, wild grasses,
leaf affection area.
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ÊËÀÑÒÅÐÈÇÀÖÈß  ÊÎËËÅÊÖÈÎÍÍÛÕ ÎÁÐÀÇÖÎÂ
ÒÐÈÒÈÊÀËÅ ÄËß ÈÑÏÎËÜÇÎÂÀÍÈß Â ÑÅËÅÊÖÈÈ*

Ïðåäñòàâëåí âàðèàíò ïðîãíîçèðîâàíèÿ ñåëåêöèîííîé öåííîñòè êîëëåêöèîííûõ îáðàç-
öîâ ÿðîâîãî òðèòèêàëå íà îñíîâå ïîëó÷åííîé èíôîðìàöèè ïî èçó÷åíèþ êîëè÷åñòâåííûõ
ïðèçíàêîâ. Ïðèâåäåí àëãîðèòì ïðîãíîçà – êëàñòåðíûé àíàëèç, îñóùåñòâëåííûé òðåìÿ ðàç-
ëè÷íûìè ìåòîäàìè. Èçó÷åíû îñîáåííîñòè îñíîâíûõ ìåòîäîâ êëàñòåðèçàöèè íà ïðèìåðå èñ-
ñëåäîâàíèÿ êîëëåêöèè îáðàçöîâ òðèòèêàëå. Äîêàçàíî, ÷òî ìåòîä Óîðäà, èñïîëüçóþùèé
ìåòîäû äèñïåðñèîííîãî àíàëèçà äëÿ èçó÷åíèÿ ðàññòîÿíèé ìåæäó êëàñòåðàìè, ïîçâîëÿåò ïðî-
âîäèòü îöåíêó ñåëåêöèîííîãî ìàòåðèàëà ñ áîëåå âûñîêîé ýôôåêòèâíîñòüþ, ÷åì îñòàëüíûå,
ïîâûøàåò ðåçóëüòàòèâíîñòü ïðîöåññà ïîäáîðà ðîäèòåëüñêèõ ïàð. Äàííûé ìåòîä îïòèìèçèðó-
åò ìèíèìàëüíóþ äèñïåðñèþ âíóòðè áëèçêî ðàñïîëîæåííûõ êëàñòåðîâ, íàïðàâëåí íà èõ îáúå-
äèíåíèå è ñîçäàíèå êëàñòåðîâ ìàëîãî ðàçìåðà. Êàæäûé øàã àëãîðèòìà îáúåäèíÿåò ïàðó
êëàñòåðîâ, ïðèâîäÿùèõ ê ìèíèìàëüíîìó óâåëè÷åíèþ öåëåâîé ôóíêöèè, ò.å. âíóòðèãðóïïî-
âîé ñóììû êâàäðàòîâ îòêëîíåíèé. Ïîëó÷åííûå ìåòîäîì Óîðäà ðåçóëüòàòû äàëè íàèáîëåå
îáúåêòèâíóþ è èíôîðìàòèâíóþ êëàñòåðèçàöèþ êîëëåêöèè òðèòèêàëå.

Êëþ÷åâûå ñëîâà: ïðîãíîç, ðèòèêàëå, êëàñòåðíûé àíàëèç, ìåòîä Óîðäà.

Â ïðîöåññå ñåëåêöèîííîé ðàáîòû èññëåäîâàòåëþ ïðèõîäèòñÿ îáðàáà-
òûâàòü îãðîìíûé îáúåì èíôîðìàöèè â êîíêðåòíûõ óñëîâèÿõ ïðîèçðàñòà-
íèÿ äëÿ ïîäáîðà è âîâëå÷åíèÿ â ãèáðèäèçàöèþ ïîäõîäÿùèõ ðîäèòåëüñêèõ
ôîðì, ïðîãíîçèðóÿ ïåðåäà÷ó îò íèõ æåëàåìûõ ïðèçíàêîâ ïîòîìñòâó. Ïðè
ýòîì êàæäàÿ ôîðìà îöåíèâàåòñÿ ïî 20 ïðèçíàêàì è áîëåå [1, 2]. Ñåëåêöè-
îííûå ó÷ðåæäåíèÿ äëèòåëüíîå âðåìÿ âåäóò ðàáîòó ïî èçó÷åíèþ èñõîäíîãî
ìàòåðèàëà, âûäåëÿþò èç íåãî ìíîæåñòâî ñåëåêöèîííî-öåííûõ ôîðì. Èí-
òåãðàëüíûé àíàëèç áîëüøîãî ðàçíîîáðàçèÿ ïðèâëå÷åííîãî â ãèáðèäèçà-
öèþ èñõîäíîãî ìàòåðèàëà ðàçëè÷íûõ ýêîëîãî-ãåîãðàôè÷åñêèõ ãðóïï ñ
ó÷åòîì ìíîãîëåòíåãî õàðàêòåðà íàáëþäåíèé íåâîçìîæåí áåç èñïîëüçîâà-
íèÿ ñðåäñòâ àâòîìàòèçàöèè. Îòñóòñòâèå èëè íåïîëíîòà èñõîäíûõ äàííûõ
ñóùåñòâåííî ñíèæàþò êà÷åñòâî âûðàáàòûâàåìûõ òåõíîëîãè÷åñêèõ ðåøå-
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íèé [3–5]. Èñõîäÿ èç ñêàçàííîãî, çàäà÷à ïðîãíîçèðîâàíèÿ ðåçóëüòàòîâ ñå-
ëåêöèîííîãî ïðîöåññà âåñüìà àêòóàëüíà è çíà÷èìà.

Öåëü èññëåäîâàíèÿ – âûáîð íàèáîëåå ýôôåêòèâíîãî ñïîñîáà ïðîãíî-
çèðîâàíèÿ ñåëåêöèîííîé öåííîñòè êîëëåêöèîííûõ îáðàçöîâ ÿðîâîãî òðè-
òèêàëå óðîæàÿ 2011 ã., ïîëó÷åííîãî â ëàáîðàòîðèè ýêñïåðèìåíòàëüíûõ
èññëåäîâàíèé (áèîïîëèãîí) Ñèáèðñêîãî ôèçèêî-òåõíè÷åñêîãî èíñòèòóòà
àãðàðíûõ ïðîáëåì (ÑèáÔÒÈ) ÑÔÍÖÀ ÐÀÍ. Àëãîðèòì ïðîãíîçà – êëà-
ñòåðíûé àíàëèç.

Èññëåäîâàëè 186 îáðàçöîâ òðèòèêàëå ñ 15 ïðèçíàêàìè ñ áàëëüíîé
îöåíêîé èç êîëëåêöèè ÑèáÔÒÈ. Â ïðåäøåñòâóþùèõ ðàáîòàõ àâòîðû èñ-
ñëåäîâàëè âîçìîæíîñòü ïðèìåíåíèÿ íåéðîííîé ñåòè PNN ñ îáó÷àþùåé
âûáîðêîé è ñëîÿ Êîõîíåíà ê äàííîé êîëëåêöèè óðîæàÿ [6–11]. Íåéðîííûé
ñëîé Êîõîíåíà â çàâèñèìîñòè îò çàäàííûõ öèêëîâ îáó÷åíèÿ ðàçäåëÿåò êîë-
ëåêöèþ íà êëàñòåðû, ÷èñëî êîòîðûõ íåêîíòðîëèðóåìî óâåëè÷èâàåòñÿ ñ
ðîñòîì öèêëîâ îáó÷åíèÿ, à êëàñòåðèçàöèÿ ôàêòè÷åñêè íà÷èíàåòñÿ ïîñëå
300 öèêëîâ [10, 11]. Òàê, ïðè 300 öèêëàõ îáó÷åíèÿ êëàñòåðû èñ÷èñëÿþòñÿ 25
åäèíèöàìè, ïðè 575 – èõ 70. Ñëåäóåò îòìåòèòü, ÷òî ñîñòàâ êëàñòåðîâ â çà-
âèñèìîñòè îò êîëè÷åñòâà öèêëîâ îáó÷åíèÿ âàðüèðóåòñÿ è ÷åòêîé íàñëåäñò-
âåííîñòè íå ïðîñëåæèâàåòñÿ. Ñòàáèëèçàöèÿ íàñòóïàåò ïîñëå 575 öèêëîâ
îáó÷åíèÿ.

Ïðè èñïîëüçîâàíèè êëàññè÷åñêèõ ìåòîäîâ îáðàáîòêè äàííûõ, ðåàëè-
çîâàííûõ â ïàêåòå ïðîãðàìì Snedecor è ñïåöèàëüíî àäàïòèðîâàííûõ
Î.Ä. Ñîðîêèíûì ê áèîëîãè÷åñêèì èññëåäîâàíèÿì, íå óäàåòñÿ ðàçäåëèòü
êîëëåêöèþ íà êëàñòåðû [12]. Ïðîãðàììà âûñòðàèâàåò êîëëåêöèþ â âèäå
ïàð ýëåìåíòîâ ïî ðàíæèðó – ïî áëèçîñòè åâêëèäîâà ðàññòîÿíèÿ ìåæäó ýëå-
ìåíòàìè êîëëåêöèè, îñòàâëÿÿ çà èññëåäîâàòåëåì ïðàâî ñàìîìó ôîðìèðî-
âàòü êëàñòåðû è íàáîðû â íèõ. Òàêàÿ îñîáåííîñòü êëàñòåðèçàöèè âûíóæäàåò
èñïîëüçîâàòü ðåçóëüòàòû ïðîãðàììû Snedecor ãëàâíûì îáðàçîì â êà÷åñòâå
òåñòà äëÿ ïðîâåðêè äîñòîâåðíîñòè êëàñòåðèçàöèè ïî äðóãèì ïðîãðàììàì,
ò.å. ïîêà åâêëèäîâî ðàññòîÿíèå äîñòàòî÷íî ìàëî, ýëåìåíòû êàæäîé ïàðû
äîëæíû áûòü â îäíîì êëàñòåðå. Ïðè èñïîëüçîâàíèè ïðîãðàììû Snedecor ó
ïîñëåäíèõ 30 ÷ëåíîâ ðàíæèðà èç 185 ïàð åâêëèäîâî ðàññòîÿíèå óâåëè÷è-
ëîñü íà ïîðÿäîê ïî ñðàâíåíèþ ñ ïåðâûìè 10, òàê ÷òî ýòèìè 30 ÷ëåíàìè
ñëåäóåò ïðåíåáðå÷ü.

Îòêëîíåíèå ðàñ÷åòîâ, âûïîëíåííûõ ïî íåéðîííîìó ñëîþ Êîõîíåíà,
ïðè óâåëè÷åíèè öèêëîâ îáó÷åíèÿ îò 300 äî 575 èçìåíÿåòñÿ îò 23 äî 13,4 %.
Äàëüíåéøåå óâåëè÷åíèå öèêëîâ íå âåäåò ê óìåíüøåíèþ îòêëîíåíèÿ.

Ñëåäóåò îòìåòèòü, ÷òî çàäà÷à âûáîðà ÷èñëà êëàñòåðîâ äîñòàòî÷íî
ñëîæíà. Äëÿ ïîäòâåðæäåíèÿ óäîâëåòâîðèòåëüíîãî èñõîäà ÷àñòî òðåáóåòñÿ
ñäåëàòü çíà÷èìûå ïðåäïîëîæåíèÿ î ñâîéñòâàõ çàðàíåå çàäàííîãî ñåìåéñò-
âà ðàñïðåäåëåíèé. Àëãîðèòìû êëàñòåðèçàöèè îáû÷íî ñòðîÿòñÿ êàê ñïîñîá
ïåðåáîðà ÷èñëà êëàñòåðîâ è îïðåäåëåíèÿ åãî îïòèìàëüíîãî çíà÷åíèÿ â õî-
äå ýòîãî ïðîöåññà. Èç èçâåñòíûõ ìåòîäîâ êëàñòåðíîãî àíàëèçà íàèáîëåå
ðàñïðîñòðàíåíû èåðàðõè÷åñêèå àãëîìåðàòèâíûå ìåòîäû, ñóòü êîòîðûõ ñî-
ñòîèò â ïîñëåäîâàòåëüíîì îáúåäèíåíèè èñõîäíûõ ýëåìåíòîâ è ñîîòâåòñò-
âóþùåì óìåíüøåíèè ÷èñëà êëàñòåðîâ [12, 13]. Èç ðàçëè÷íûõ ñïîñîáîâ
ãðóïïèðîâêè âûäåëÿþòñÿ ìåòîäû îäèíî÷íîé ñâÿçè (áëèæàéøèõ ñîñåäåé),
ïîëíîé ñâÿçè (íàèáîëåå óäàëåííûõ ñîñåäåé), ñðåäíåé ñâÿçè è Óîðäà [13].
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Ìåòîä Óîðäà èìååò îïðåäåëåííûå ïðåèìóùåñòâà. Â êà÷åñòâå ðàññòîÿ-
íèÿ ìåæäó êëàñòåðàìè áåðåòñÿ ïðèðîñò ñóììû êâàäðàòîâ ðàññòîÿíèé îáú-
åêòîâ äî öåíòðîâ êëàñòåðîâ, ïîëó÷åííûé â ðåçóëüòàòå èõ îáúåäèíåíèÿ.
×èñëî êëàñòåðîâ òàêèì îáðàçîì êîíòðîëèðóåòñÿ, ÷òî ñîçäàåò îïðåäåëåí-
íûé êîìôîðò äëÿ èññëåäîâàòåëÿ; êëàñòåðû ñîõðàíÿþò ÷åòêóþ íàñëåäñòâåí-
íóþ ñòðóêòóðó, êàê âåòâè äåðåâà, ÷òî ïîçâîëÿåò ïðîâåñòè êàê ãðóáóþ
êëàñòåðèçàöèþ, òàê è òîíêóþ. Â îòëè÷èå îò äðóãèõ ìåòîäîâ çäåñü äëÿ îöåí-
êè ðàññòîÿíèé ìåæäó êëàñòåðàìè ïðèìåíÿþòñÿ ìåòîäû äèñïåðñèîííîãî
àíàëèçà. Ìåòîä íàïðàâëåí íà îáúåäèíåíèå áëèçêî ðàñïîëîæåííûõ êëàñòå-
ðîâ è îïòèìèçèðóåò ìèíèìàëüíóþ äèñïåðñèþ âíóòðè íèõ. Êàæäûé øàã àë-
ãîðèòìà îáúåäèíÿåò ïàðó êëàñòåðîâ, ïðèâîäÿùèõ ê ìèíèìàëüíîìó óâåëè÷å-
íèþ öåëåâîé ôóíêöèè, ò.å. âíóòðèãðóïïîâîé ñóììû êâàäðàòîâ îòêëîíå-
íèé:

s x
n

xj j
2 2 21

= - å( ) ,

ãäå x j – çíà÷åíèå ïðèçíàêà j-ãî îáúåêòà, n – ÷èñëî îáúåêòîâ äëÿ êëàññè-
ôèêàöèè.

Â ðàìêàõ ðàññìàòðèâàåìîãî ìåòîäà îáúåäèíÿþòñÿ òå ãðóïïû èëè îáú-
åêòû, äëÿ êîòîðûõ äàííàÿ ñóììà ïîëó÷àåò ìèíèìàëüíîå ïðèðàùåíèå.

Èñïîëüçîâàíèå êëàñòåðíîãî àíàëèçà ïîçâîëÿåò ó÷åñòü âñþ ñîâîêóï-
íîñòü èçó÷àåìûõ ïðèçíàêîâ ïèùåâîãî ñûðüÿ, äàåò âîçìîæíîñòü îïðåäå-
ëèòü ãåíåòè÷åñêóþ ñòðóêòóðó èìåþùåãîñÿ ìàòåðèàëà. Îáúåäèíÿþòñÿ òå
ãðóïïû èëè îáúåêòû, äëÿ êîòîðûõ äàííàÿ ñóììà ïîëó÷àåò ìèíèìàëüíîå
ïðèðàùåíèå. Ïîëó÷åííûå ìåòîäîì Óîðäà ðåçóëüòàòû äàþò íàèáîëåå îáú-
åêòèâíóþ è èíôîðìàòèâíóþ êëàñòåðèçàöèþ êîëëåêöèè îáðàçöîâ òðèòèêà-
ëå. Â êà÷åñòâå ðàññòîÿíèÿ ìåæäó êëàñòåðàìè áåðåòñÿ ïðèðîñò ñóììû
êâàäðàòîâ ðàññòîÿíèé îáúåêòîâ äî öåíòðîâ êëàñòåðîâ, ïîëó÷àåìûé â ðå-
çóëüòàòå èõ îáúåäèíåíèÿ.

Íèæå ïðèâåäåíû èòîãè èññëåäîâàíèé, ïîëó÷åííûå â ðåçóëüòàòå ïðè-
ìåíåíèÿ ìåòîäà Óîðäà.

ÐÀÑÏÐÅÄÅËÅÍÈÅ ÍÎÌÅÐÎÂ ÊÎËËÅÊÖÈÈ ÒÐÈÒÈÊÀËÅ ÏÎ ÊËÀÑÒÅÐÀÌ

÷èñëî êëàñòåðîâ – 4:
[1] 23 29 30 33 40 41 42 43 45 47 48 49 50 51 56 59 62 64 92 127 173 187 192
[2] 24 32 35 37 38 58 60 61 63 66 70 72 74 75 76 77 79 81 82 86 87 108 114 115
123 124 128 132 137 138 140 143 144 146 153 154 155 156 157 164 165 166 167
169 170 174 176 182 205
[3] 25 53 54 57 68 71 83 90 93 95 97 100 102 110 142 148 149 152 160 161 163
191 194 195 203
[4] 26 27 28 31 34 36 39 44 46 52 55 65 67 69 73 78 80 84 85 88 89 91 94 96 98
99 101 103 104 105 106 107 109 111 112 113 116 117 118 119 120 121 122 125 126
129 130 131 133 134 135 136 139 141 145 147 150 151 158 159 162 168 171 172 175
177 178 179 180 181 183 184 185 186 188 189 190 193 196 197 198 199 200 201 202
204 206 207 208

÷èñëî êëàñòåðîâ – 10:
[1] 23 30 40 41 47 50 51 56 59 62 192
[2] 24 32 35 37 58 60 63 66 72 75 76 81 86 87 108 114 115 123 124 128 132 137
138 140 146 156 169 174 205
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[3] 25 53 57 68 95 195
[4] 26 27 31 36 44 65 89 103 104 105 107 109 117 126 131 136 139 141 145 147
171 172 175 178 180 181 184 186 188 190 196 202
[5] 28 34 85 106 116 122 135 159 168 177
[6] 29 33 42 43 45 48 49 64 92 127 173 187
[7] 38 61 70 74 77 79 82 143 144 153 154 155 157 164 165 166 167 170 176 182
[8] 39 46 52 55 67 73 78 84 88 91 96 98 111 112 118 119 121 133 150 151 158 162
179 183 193 197 200 204 208
[9] 54 71 83 90 93 97 100 102 110 142 148 149 152 160 161 163 191 194 203
[10] 69 80 94 99 101 113 120 125 129 130 134 185 189 198 199 201 206 207

÷èñëî êëàñòåðîâ – 25:
[1] 23 30 40 41 47 50 51 56 59 62 192
[2] 24 35 63 72 81 146
[3] 25 195
[4] 26 27  36  109 126 131 136  141 147 171 172 175 181 188  196 202
[5] 28 34 85 106 116 122 135 159 168 177
[6] 29  42  48
[7] 31 44 65 117 139 180 184
[8] 32 37 58 75 87 115 123 124 169
[9] 33 45 92 127 173 187
[10] 38 143
[11] 39 46 52 55 67 84 88 91 98 111 118 119 121 133 150 151 158 162 179 183 193
200 204 208
[12] 43 49 64
[13] 53 57 68 95
[14] 54 71 97 142 148 149 152 161 163  194 203
[15] 60 66 76 86 108 114 128 132 137 138 140 146 156 169 174 205
[16] 61 144 154 157 164 165 166 167 170
[17] 69 94 101 113 120 125  130 189  201 206 207
[18] 70 74 77 153 155 182
[19] 73 78 96 112 151 197
[20]  79 82 176
[21] 80 99 129 134 185 198 199
[22] 83 90 93 100 160 191
[23] 89 104 105 131 178 186 190
[24] 102 110
[25] 103 107

Â êà÷åñòâå òåñòà ïîëó÷åíà ñëåäóþùàÿ äèíàìèêà îòêëîíåíèé: äëÿ
4 êëàñòåðîâ (ãðóáàÿ êëàñòåðèçàöèÿ) – 5,4 %, 10 – 10,2 %, 25 – 12,9 % .
Ñðàâíåíèå ñ ðàñ÷åòàìè ïî ñëîþ Êîõîíåíà äëÿ 25 êëàñòåðîâ âûÿâèëî ïîë-
íîå ñîâïàäåíèå â 3 èç íèõ è ÷àñòè÷íîå ñîâïàäåíèå â 9. Òàêèì îáðàçîì,
ïîëó÷åííûå ïî ìåòîäó Óîðäà ðåçóëüòàòû äàþò íàèáîëåå îáúåêòèâíóþ è
èíôîðìàòèâíóþ êëàñòåðèçàöèþ êîëëåêöèè òðèòèêàëå. Ïðåäëîæåííàÿ
ìîäåëü êëàñòåðèçàöèè â õîäå ýêñïåðèìåíòîâ ïîêàçàëà ñâîþ ðàáîòîñïî-
ñîáíîñòü.

Êëàñòåðèçàöèÿ ïèùåâîãî ñûðüÿ íà ïðèìåðå îáðàçöîâ òðèòèêàëå ïî ìå-
òîäó Óîðäà ïðåäîñòàâëÿåò âîçìîæíîñòü ïðîâîäèòü ñ âûñîêîé ýôôåêòèâíî-
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ñòüþ îöåíêó èñõîäíîãî ìàòåðèàëà íà ðàííèõ ñòàäèÿõ ñåëåêöèè çåðíîâûõ
êóëüòóð.
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CLUSTERING OF TRITICALE COLLECTION SAMPLES
TO BE USED IN BREEDING

There is given an approach to forecasting breeding values of spring triticale collection samples
based on information obtained from studies on their quantitative traits. The algorithm of forecasts is
cluster analysis carried out by three different ways. The features of clustering methods were studied by
way of example of a research into triticale collection samples. The Ward’s method, using dispersion
analysis to study distances between clusters, has proven to allow more fully evaluating breeding
material, and to increase effectiveness of selecting parental pairs. This method optimizes the
minimum dispersion within the closest clusters, and aims at their integration and creation of
small-sized clusters. Each step of the algorithm unites a pair of clusters, resulting in the minimum
increase in the objective function that is the intra-group sum of squared deviations. The results
obtained by the Ward’s method have produced most objective and informative clustering of triticale
collection.

Keywords: forecast, triticale, cluster analysis, Ward’s method.
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Ïðåäñòàâëåíû ðåçóëüòàòû ñðàâíèòåëüíîãî àíàëèçà áèîõèìè÷åñêîãî ñîñòàâà ñûðüÿ è
êîíöåíòðàòîâ, ïîëó÷åííûõ èç øêóðû ìàðàëîâ ðàçíûõ ïîëîâîçðàñòíûõ ãðóïï. Ìàòåðèàëîì
äëÿ èññëåäîâàíèÿ ñëóæèëè ïî òðè øêóðû ìàðàëà-ðîãà÷à, ìàðàëóõè, ñàéêà è ñàþøêè. Øêóðà
ðîãà÷à îáëàäàåò áîëåå âûñîêèì ñîäåðæàíèåì áåëêà è æèðà ïî îòíîøåíèþ ê êîíöåíòðàòó.
Íàèáîëüøåå ñîäåðæàíèå áåëêà îòìå÷åíî â øêóðå ìàðàëóõè – 92,8 %. Ìàêñèìàëüíîå ñîäåðæà-
íèå æèðà ó èññëåäóåìûõ îáðàçöîâ âûÿâëåíî â øêóðå ñàþøêè – 8,2 %. Íàèáîëüøåå ñîäåðæà-
íèå âëàãè, áåëêà è çîëû ñîäåðæàëîñü â ëåòíåé øêóðå æèâîòíûõ – íà 10,3; 1 è 7 %
ñîîòâåòñòâåííî áîëüøå, ÷åì â çèìíåé. Êîíöåíòðàò èç øêóðû ìàðàëóõè ïðåâîñõîäèë îïûòíûå
îáðàçöû ìàðàëîâ ðàçíûõ ïîëîâîçðàñòíûõ ãðóïï ïî ñîäåðæàíèþ àëàíèíà, ãëèöèíà, ïðîëèíà,
èçîëåéöèíà, ìåòèîíèíà, ôåíèëàëàíèíà, à òàêæå ïî ñóììå àìèíîêèñëîò. Ëåòíÿÿ øêóðà ðîãà÷à
çíà÷èòåëüíî ïðåâîñõîäèëà çèìíþþ ïî ñîäåðæàíèþ âñåõ àìèíîêèñëîò, çà èñêëþ÷åíèåì öèñ-
òèíà: ïî ñóììå çàìåíèìûõ àìèíîêèñëîò â 1,66 ðàçà, íåçàìåíèìûõ – â 4 ðàçà. Ïî ñóììå ìàêðî-
ýëåìåíòîâ ïðåîáëàäàë êîíöåíòðàò èç øêóðû ðîãà÷à, ìèêðîýëåìåíòîâ – êîíöåíòðàò èç øêóðû
ñàéêà. Îïðåäåëåí òîíèçèðóþùèé ýôôåêò áèîñóáñòàíöèé íà ïîäîïûòíûõ êðîëèêàõ è ìûøàõ.
Ìàêñèìàëüíûé òîíèçèðóþùèé ýôôåêò îòìå÷åí ïðè ñêàðìëèâàíèè ïîðîøêà ìûøàì èç øêó-
ðû ñàþøêè. Ãèïîòåíçèâíàÿ àêòèâíîñòü ïàíòîêðèíà íà îñíîâå øêóðû ìàðàëà ñîñòàâèëà â
ñðåäíåì 20 %. Ïîëó÷åííàÿ èç øêóðû áèîñóáñòàíöèÿ ïî ðàçðàáîòàííîé òåõíîëîãèè îáëàäàåò
áèîëîãè÷åñêîé àêòèâíîñòüþ è òîíèçèðóþùèì äåéñòâèåì, ÷òî ïîçâîëÿåò ðàññìàòðèâàòü øêó-
ðó ìàðàëà êàê öåííîå ñûðüå ïàíòîâîãî îëåíåâîäñòâà.

Êëþ÷åâûå ñëîâà: øêóðà ìàðàëîâ, áèîëîãè÷åñêàÿ ñóáñòàíöèÿ, êîíöåíòðàò, àìèíîêèñëî-
òû, áèîëîãè÷åñêàÿ àêòèâíîñòü.

Ýêñòðåìàëüíûå óñëîâèÿ îáèòàíèÿ ìàðàëîâ êàê â îäîìàøíåííûõ, òàê è
â ïðèðîäíûõ óñëîâèÿõ, âûñîêàÿ ñòåïåíü àäàïòàöèîííûõ ñïîñîáíîñòåé
îáóñëîâëèâàþò ñîîòâåòñòâóþùèå ðàçëè÷èÿ èõ îò äîìàøíèõ ñåëüñêîõîçÿé-
ñòâåííûõ æèâîòíûõ, âûðàæàþùèåñÿ â îñîáåííîñòÿõ ïðîäóêòèâíûõ êà-
÷åñòâ [1–3].

Äëÿ ïàíòîâûõ îëåíåé, êàê è äðóãèõ âèäîâ æèâîòíûõ, õàðàêòåðíà ïå-
ðèîäè÷íîñòü æèçíåííûõ ôóíêöèé [4]. Ïåðèîäè÷åñêèå èçìåíåíèÿ â èõ îð-
ãàíèçìå èìåþò õàðàêòåð áèîëîãè÷åñêèõ ðèòìîâ, êîòîðûå ñêëàäûâàþòñÿ â
ðåçóëüòàòå âçàèìîäåéñòâèÿ æèâîòíûõ ñ âíåøíåé ñðåäîé [5]. Îðãàíèçì ìà-
ðàëîâ èìååò ðÿä ñïåöèôè÷åñêèõ îñîáåííîñòåé, êîòîðûå ïîëó÷èëè ñâîå îò-
ðàæåíèå â ñòðóêòóðå êîæíîãî ïîêðîâà [6, 7].

Øêóðà ìàðàëîâ ñîäåðæèò áåëêè, æèðû, âîäó è ìèíåðàëüíûå ñîëè. Êî-
ëè÷åñòâî êîëëàãåíà â äåðìå ïàðíîé øêóðû íàõîäèòñÿ â ïðåäåëàõ 30–34 %,
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ñîäåðæàíèå æèðà îïðåäåëÿåòñÿ âèäîì, âîçðàñòîì è ïîëîì æèâîòíîãî. Ê
ìèíåðàëüíûì ñîëÿì, âõîäÿùèì â ñîñòàâ øêóðû, îòíîñÿòñÿ ñîëè ôîñôîðà,
æåëåçà, êàëüöèÿ è äð. Êðîìå óêàçàííûõ âåùåñòâ, â øêóðàõ æèâîòíûõ ñî-
äåðæèòñÿ â î÷åíü áîëüøîì êîëè÷åñòâå âîäà, â ñðåäíåì 60–70 % [8, 9].

Øêóðû ìàðàëîâ ââèäó íåçíà÷èòåëüíîãî èõ êîëè÷åñòâà è ñëîæíîñòè
âûäåëêè â ïðîèçâîäñòâå íå èñïîëüçóþò è, êàê ïðàâèëî, óòèëèçèðóþò. Íå-
äîñòàòî÷íàÿ èçó÷åííîñòü âòîðè÷íîé ïðîäóêöèè ïàíòîâûõ îëåíåé â íàøåé
ñòðàíå ïðåäîïðåäåëèëà íåîáõîäèìîñòü èçó÷åíèÿ åå â ñðàâíåíèè ñ ïàíòàìè
è ïàíòîêðèíîì [10, 11].

Öåëü èññëåäîâàíèÿ – èçó÷èòü áèîõèìè÷åñêèé ñîñòàâ è áèîëîãè÷åñêèå
ñâîéñòâà ñûðüÿ è êîíöåíòðàòîâ èç øêóðû ìàðàëîâ ðàçíûõ ïîëîâîçðàñòíûõ
ãðóïï.

Â çàäà÷è èññëåäîâàíèÿ âõîäèëî îïðåäåëèòü îáùèé áèîõèìè÷åñêèé ñî-
ñòàâ øêóðû ìàðàëîâ, àìèíîêèñëîòíûé è ìèíåðàëüíûé ñîñòàâ; âûÿâèòü òî-
íèçèðóþùèé ýôôåêò ó íàòèâíîãî ïðîäóêòà èç øêóðû.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Íàó÷íî-èññëåäîâàòåëüñêóþ ðàáîòó ïðîâîäèëè âî Âñåðîññèéñêîì íàó÷-
íî-èññëåäîâàòåëüñêîì èíñòèòóòå ïàíòîâîãî îëåíåâîäñòâà (ÂÍÈÈÏÎ) (Àë-
òàéñêèé êðàé).

Ìàòåðèàëîì äëÿ èññëåäîâàíèÿ ñëóæèëè ïî òðè øêóðû ìàðàëà, ìàðàëó-
õè, ñàéêà è ñàþøêè. Îáðàçöû êîæè âçÿòû ñ ðàçíûõ ó÷àñòêîâ òåëà æèâîòíî-
ãî: øåè/õîëêè, ãðóäè, æèâîòà, ñïèíû/êðóïà, ïåðåäíèõ è çàäíèõ êîíå÷íî-
ñòåé. Ïðîâåäåíà ïåðâè÷íàÿ îáðàáîòêà (óäàëåíèå âîëîñ) ñ äàëüíåéøèì ìåõà-
íè÷åñêèì èçìåëü÷åíèåì îáðàçöîâ íà ìÿñîðóáêå äî ðàçìåðà ÷àñòèö 3–5 ìì.
Ïîëó÷åííûé ôàðø âûñóøèëè â èíôðàêðàñíîé ñóøèëêå ïðè 45 °Ñ ñ ïîñëå-
äóþùèì èçìåëü÷åíèåì íà ìåëüíèöå äî óëüòðàäèñïåðñíîãî ïîðîøêà.

Äëÿ ïîëó÷åíèÿ ãèäðîëèçàòà èç øêóðû âçÿëè óñðåäíåííóþ ïðîáó â êî-
ëè÷åñòâå 100 ã ñ ðàçíûõ ó÷àñòêîâ òåëà îò ðîãà÷à, ìàðàëóõè, ñàéêà, ñàþøêè.
Ãèäðîëèçàò ïîëó÷åí ïîä âîçäåéñòâèåì ôåðìåíòîâ (ïàïèíà è ïåïñèíà) è
ëèìîííîé êèñëîòû â ïîëå óëüòðàçâóêà â òå÷åíèå 20 ÷ ïî çàïàòåíòîâàííîé
ðàíåå òåõíîëîãèè.

Îïðåäåëåíèå áèîõèìè÷åñêîãî ñîñòàâà îïûòíûõ îáðàçöîâ ïðîâîäèëè
íà àìèíîêèñëîòíîì àíàëèçàòîðå «Hitachi L-8800», îáùèå àìèíîêèñëîòû
âûÿâëÿëè àìèíîêèñëîòíûì àíàëèçàòîðîì «Hitachi L-835», ìèíåðàëüíûé
ñîñòàâ – ìåòîäîì ìàññ-ñïåêòðîìåòðèè ñ èíäóêòèâíîé ñâÿçàííîé ïëàçìîé
(ÌÑ-ÈÑÏ) è àòîìíîñïåêòðîìåòðèåé ñ èíäóêòèâíîé ñâÿçàííîé ïëàçìîé
(ÀÝÑ-ÈÑÏ).

Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëè âî
ÂÍÈÈÏÎ â ëàáîðàòîðèè òåõíîëîãèè, ðàçâåäåíèÿ è ñåëåêöèè ïàíòîâûõ
îëåíåé. Ïîëó÷åííûé ìàòåðèàë îáðàáîòàí ìåòîäàìè âàðèàöèîííîé ñòàòè-
ñòèêè ñ ïîìîùüþ ïðîãðàììû Microsoft Excel.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Äëÿ îöåíêè âîçìîæíîñòè èñïîëüçîâàíèÿ øêóðû ìàðàëîâ â ïðîèçâîäñò-
âå áèîñóáñòàíöèé ïðîâåäåí àíàëèç áèîõèìè÷åñêîãî ñîñòàâà ñûðüÿ è áèîõè-
ìè÷åñêèé ñîñòàâ êîíöåíòðàòà, ïîëó÷åííîãî èç øêóðû ìàðàëà (òàáë. 1, 2).
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Ñîäåðæàíèå âëàãè â øêóðàõ ìà-
ðàëîâ ðàçíûõ ïîëîâîçðàñòíûõ ãðóïï,
âûñóøåííûõ ñ èñïîëüçîâàíèåì èí-
ôðàêðàñíîãî îáîðóäîâàíèÿ, ñîñòàâ-
ëÿëî îò 6,4 äî 7,5 % â ñûðüå, îò 6,2 äî
6,9 % â êîíöåíòðàòå, ÷òî ïðèãîäíî
äëÿ õðàíåíèÿ â ñóõîì âèäå. Ñûðüå
îáëàäàåò áîëåå âûñîêèì ñîäåðæàíè-
åì áåëêà è æèðà è ïî îòíîøåíèþ ê
êîíöåíòðàòó. Íàèáîëüøåå ñîäåðæà-
íèå áåëêà âûÿâëåíî â ñûðüå èç øêó-
ðû ìàðàëóõè – 92,8 %. Ìàêñèìàëü-
íîå ñîäåðæàíèå æèðà ó èññëåäóåìûõ
îáðàçöîâ îòìå÷åíî â ñûðüå èç øêóðû
ñàþøêè – 8,2 %. Ïðè èçãîòîâëåíèè
ãèäðîëèçàòîâ âûäåëåíî îò 83,1 äî
87,1 % áåëêà, ÷òî ñâèäåòåëüñòâóåò î
òîì, ÷òî èñïîëüçîâàííàÿ òåõíîëîãèÿ
íå ïîçâîëÿåò â ïîëíîé ìåðå èçâëå÷ü
áåëîê.

Ïðè ñðàâíåíèè ëåòíåãî è çèì-
íåãî ñûðüÿ îòìå÷åíî, ÷òî áîëåå âû-
ñîêîå ñîäåðæàíèå âëàãè, áåëêà è
çîëû áûëî â ëåòíåé øêóðå – íà 10,3;
1 è 7 % áîëüøå ñîîòâåòñòâåííî.

Ñðàâíèòåëüíûé àíàëèç àìèíî-
êèñëîòíîãî ñîñòàâà øêóðû è êîí-
öåíòðàòîâ ðàçíûõ ïîëîâîçðàñòíûõ
ãðóïï ìàðàëîâ ïîêàçàë, ÷òî êîíöåí-
òðàò èç øêóðû ìàðàëóõè ïðåâîñõî-
äèë îïûòíûå îáðàçöû ïî ñîäåðæà-
íèþ àëàíèíà, ãëèöèíà, ïðîëèíà,
èçîëåéöèíà, ìåòèîíèíà, ôåíèëàëà-
íèíà, à òàêæå ïî ñóììå àìèíîêèñ-
ëîò (ðèñ. 1). Àëàíèí – àìèíîêèñëî-
òà, êîòîðàÿ èñïîëüçóåòñÿ â êà÷åñòâå
«ñòðîéìàòåðèàëà» äëÿ êàðíîçèíà,
êîòîðûé ìîæåò óñèëèòü âûíîñëè-
âîñòü è ïðåäîòâðàòèòü áûñòðîå ñòà-
ðåíèå. Âûñîêîå ñîäåðæàíèå àëàíè-
íà â êîíöåíòðàòå èç øêóðû ìàðàëó-
õè ñâèäåòåëüñòâóåò î òîì, ÷òî îí
ìîæåò áûòü èñïîëüçîâàí äëÿ ïðîèç-
âîäñòâà áèîñóáñòàíöèé, íàïðàâëåí-
íûõ íà ïîâûøåíèå âûíîñëèâîñòè è
çàìåäëåíèÿ ïðîöåññà ñòàðåíèÿ îð-
ãàíèçìà.

Â õîäå îáðàáîòêè ñûðüÿ ìåòî-
äîì ãèäðîëèçà îòìå÷åíî óâåëè÷åíèå

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÏÅÐÅÐÀÁÎÒÊÀ ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÉ ÏÐÎÄÓÊÖÈÈ

98

Ò
à
á

ë
è

ö
à

1
Á

èî
õè

ì
è÷

åñ
êè

å
ïî

êà
çà

òå
ëè

êà
÷å

ñò
âà

ø
êó

ðû
ì
àð

àë
à

â
çà

âè
ñè

ì
îñ

òè
îò

ïî
ëà

,
âî

çð
àñ

òà
è

ñå
çî

íà
ãî

äà
(n

=
3)

Ì
àñ
ñî
âà
ÿ

äî
ëÿ
,%

Ðî
ãà÷

Ì
àð
àë
óõ
à

Ñà
åê

Ñà
þø

êà
Ñû

ðü
å

Êî
íö

åí
òð
àò

Ñû
ðü
å

Êî
íö

åí
òð
àò

Ñû
ðü
å

Êî
íö

åí
òð
àò

Ñû
ðü
å

Êî
íö

åí
òð
àò

Ëå
òî

Çè
ìà

Â
ëà

ãà
7,

5
±

1,
0

6,
8

±
1,

1
6,

9
±

0,
6

6,
4

±
1,

1
6,

3
±

1,
0

7,
6

±
0,

9
6,

6
±

1,
0

7,
4

±
0,

75
6,

2
±

0,
49

Á
åë

îê
90

,2
±

4,
8

89
,3

±
2,

4
75

,0
±

3,
2*

92
,8

±
2,

8
79

,7
±

2,
2*

89
,1

±
2,

4
77

,6
±

2,
1

88
,5

±
3,

6
75

,9
±

3,
2

Æ
è
ð

2,
98

±
0,

70
3,

89
±

0,
84

2,
39

±
0,

62
2,

95
±

0,
21

1,
24

±
0,

27
*

5,
05

±
0,

93
3,

62
±

0,
73

8,
20

±
1,

1
2,

01
±

0,
1*

*

Ç
îë

à
1,

52
±

0,
01

1,
42

±
0,

01
8,

8
±

0,
12

**
2,

07
±

0,
12

5,
87

±
0,

34
**

2,
36

±
0,

11
5,

32
±

0,
27

**
2,

08
±

0,
01

6,
36

±
0,

23
**

*p
<

0,
05

.
**

p
<

0,
01

.
**

*p
<

0,
00

1.



Ñ
è
áè

ðñêè
é
 âåñòí

è
ê ñåëüñêîõîçÿé

ñòâåí
í
îé

 í
àóêè

, ¹
 6, 2016.

Ï
Å
Ð
Å
Ð
À
Á
Î

Ò
Ê

À
 Ñ

Å
Ë

Ü
Ñ

Ê
Î

Õ
Î

Ç
ß
É

Ñ
Ò
Â
Å
Í

Í
Î

É
 Ï

Ð
Î

Ä
Ó
Ê

Ö
È

È

99

Ò à á ë è ö à 2
Ñîäåðæàíèå ìèíåðàëüíûõ ýëåìåíòîâ â øêóðå ìàðàëà (n = 3)

Ïîêàçàòåëü

Ðîãà÷ Ìàðàëóõà Ñàåê Ñàþøêà

Ñûðüå
Êîíöåíòðàò Ñûðüå Êîíöåíòðàò Ñûðüå Êîíöåíòðàò Ñûðüå Êîíöåíòðàò

Ëåòî Çèìà

Êàëèé, % 0,24 ± 0,01 0,25 ± 0,013 0,25 ± 0,013 0,25 ± 0,013 0,25 ± 0,013 0,28 ± 0,017 0,41 ± 0,02* 0,33 ± 0,02 0,44 ± 0,02

Êàëüöèé, % 0,06 ± 0,003 0,05 ± 0,01 0,10 ± 0,13* 0,048 ± 0,02 0,12 ± 0,001* 0,07 ± 0,003 0,18 ± 0,001* 0,06 ± 0,003 0,19 ± 0,001**
Ìàãíèé, % 0,04 ± 0,002 0,02 ± 0,001 0,038 ± 0,002 0,02 ± 0,001 0,03 ± 0,002* 0,02 ± 0,001 0,05 ± 0,002* 0,026 ± 0,001 0,059 ± 0,003**

Íàòðèé, % 0,28 ± 0,016 0,32 ± 0,023 3,36 ±0,02** 0,32 ± 0,025 1,77 ±0,09** 0,31 ± 0,013 2,47 ±0,032** 0,30 ± 0,001 2,53 ±0,03**

Ñóììà ìàêðîýëå-
ìåíòîâ, % 0,63 ± 0,042 0,64 ± 0,03 3,7 ± 0,02** 0,64 ± 0,024 2,17 ± 0,1** 0,67 ± 0,033 3,11 ± 0,87** 0,72 ± 0,042 3,22 ± 0,15**

Æåëåçî, ìã/êã 121,0 ± 8,12 90,0 ± 2,40 51,0 ± 2,10* 90,0 ± 2,41 61,0 ± 3,2*0 135,0 ± 5,33 135,0 ± 5,33 147,0 ± 5,82 85,0 ± 2,15*

Ìàðãàíåö, ìã/êã 1,28 ± 0,062 1,00 ± 0,02 0,76 ± 0,02 0,96 ± 0,029 0,86 ± 0,017 1,33 ± 0,07 2,02 ± 0,09 2,55 ± 0,091 2,26 ± 0.07

Ìåäü, ìã/êã 3,26 ± 1,07 1,63 ± 0,08 5,35 ± 0,20* 1,57 ± 0,087 18,2 ± 0,34** 2,54 ± 0,09 35,0 ± 0,15** 2,48 ± 0,092 18,2 ± 0,34**

Öèíê, ìã/êã 25,0 ± 1,60 35,0 ± 2,10 41,0 ± 2,80* 34,0 ± 1,40 6,0 ± 2,60* 35,0 ± 1,50 78,0 ± 2,90** 70,0 ± 3,15 74,0 ± 3,20

Ñóììà ìèêðîýëå-
ìåíòîâ, ìã/êã 150,5 ± 7,53 127,6 ± 6,30 98,11 ± 2,56* 126,5 ± 6,10 126,06 ± 5,43 173,9 ± 8,13 250,02 ± 9,23* 222,03 ± 9,10 179,46 ± 8,40*

*p < 0,05.
**p < 0,01.

***p < 0,001.



êîíöåíòðàöèè íåçàìåíèìûõ àìèíîêèñëîò â 1,26–3,31 ðàçà. Äàííóþ òåíäåí-
öèþ íàáëþäàëè è ïî çàìåíèìûì àìèíîêèñëîòàì: äëÿ ðîãà÷à óâåëè÷åíèå ñî-
ñòàâèëî â 1,5 ðàçà, äëÿ ìàðàëóõè – â 1,9, äëÿ ñàþøêè â 1,6 ðàçà. Èñêëþ÷å-
íèåì ñòàë êîíöåíòðàò èç øêóðû ñàéêà: ñîäåðæàíèå çàìåíèìûõ àìèíîêèñ-
ëîò â íåì óìåíüøèëîñü íà 9,8 %.

Íàèáîëüøèé óäåëüíûé âåñ â ñóììå çàìåíèìûõ àìèíîêèñëîò ïðèõî-
äèëñÿ íà ïðîëèí è ãëèöèí. Èõ ñóììàðíàÿ äîëÿ ñîñòàâèëà â ñûðüå 59,5–
74,4 %, â êîíöåíòðàòå 60,4–65,5 %.

Ëåòíÿÿ øêóðà ðîãà÷à çíà÷èòåëüíî ïðåâîñõîäèëà çèìíþþ ïî ñîäåðæà-
íèþ âñåõ àìèíîêèñëîò, çà èñêëþ÷åíèåì öèñòèíà: ïî ñóììå çàìåíèìûõ
àìèíîêèñëîò â 1,66 ðàçà, íåçàìåíèìûõ – â 4 ðàçà.

Â ñîñòàâ ñûðüÿ è êîíöåíòðàòà èç øêóðû ðîãà÷à ðàçíûõ ïîëîâîçðàñò-
íûõ ãðóïï âõîäÿò âàæíûå áèîëîãè÷åñêè àêòèâíûå ìàêðî- è ìèêðîýëå-
ìåíòû: êàëèé, êàëüöèé, ìàãíèé, íàòðèé, æåëåçî, ìàðãàíåö, ìåäü è öèíê.
Ïî ñóììå ìàêðîýëåìåíòîâ ïðåîáëàäàë êîíöåíòðàò èç øêóðû ðîãà÷à. Ñî-
äåðæàíèå ìèíåðàëüíûõ âåùåñòâ â íåì âûøå â 5,1–5,5 ðàçà â ñðàâíåíèè ñ
ñûðüåì è íà 15–70 % áîëüøå â ñðàâíåíèè ñ äðóãèìè êîíöåíòðàòàìè. Íàè-
áîëüøèé óäåëüíûé âåñ â ñóììå ìàêðîýëåìåíòîâ ñîñòàâèë íàòðèé: íà åãî
äîëþ ïðèõîäèëîñü 41,7–50,0 % â ñûðüå, 78,6–90,8 % â êîíöåíòðàòå. Íàè-
áîëüøåå ñîäåðæàíèå æåëåçà è ìàðãàíöà îòìå÷åíî â øêóðå ñàéêà è ñàþø-
êè, ÷òî îáóñëîâëåíî èõ ìîëîäûì îðãàíèçìîì è áîëåå âûñîêèì îáìåíîì
âåùåñòâ.

Â õîäå ôåðìåíòàòèâíîãî ãèäðîëèçà ñûðüÿ â ïîëå óëüòðàçâóêà ïðîèñõî-
äÿò ñóùåñòâåííûå èçìåíåíèÿ áèîõèìè÷åñêîãî ñîñòàâà, ÷àñòü ñëîæíûõ îð-
ãàíè÷åñêèõ ñîåäèíåíèé ðàñùåïëÿåòñÿ. Áëàãîäàðÿ ýòîìó ïðîèñõîäèò îáîãà-
ùåíèå êîíöåíòðàòà ìèêðî- è ìàêðîýëåìåíòàìè. Êðîìå òîãî, ìèíåðàëüíûå
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Ðèñ. 1. Àìèíîêèñëîòíûé ñîñòàâ øêóð ïàíòîâûõ îëåíåé è êîíöåíòðàòîâ èç íåå



âåùåñòâà ëåã÷å ýêñòðàãèðóþòñÿ, ÷òî îáóñëîâëèâàåò èõ âûñîêîå ñîäåðæàíèå
â êîíöåíòðàòàõ.

Äëÿ îöåíêè áèîëîãè÷åñêîé àêòèâíîñòè ãèäðîëèçàòà ïðîâåäåí ãèïî-
òåíçèâíûé òåñò íà êðîëèêàõ. Ãèïîòåíçèâíóþ àêòèâíîñòü îïðåäåëÿëè ñî-
ãëàñíî ÔÑ 42-1202–78 íà êðîëèêàõ ïîðîäû øèíøèëëà ìàññîé 3,0–3,5 êã.
Æèâîòíûõ ïîä êåòàìèíîâûì íàðêîçîì (0,5 ìë/êã âíóòðèâåííî â ñîííóþ
àðòåðèþ) ïîäêëþ÷àëè ê àïïàðàòó äëÿ èçìåðåíèÿ äàâëåíèÿ. Â ÿðåìíóþ âåíó
ââîäèëè ðàñòâîðåííûé â 20 ìë 0,9%-ãî ðàñòâîðà NaCl âûñóøåííûé îáðà-
çåö ãèäðîëèçàòà (200 ìë) â äîçå 0,8 ìë/êã æèâîé ìàññû è èçìåðÿëè äàâëå-
íèå. Êîíòðîëüíûì æèâîòíûì ââîäèëè ôèçèîëîãè÷åñêèé ðàñòâîð.

Èññëåäîâàíèÿ òîíèçèðóþùåãî äåéñòâèÿ ïðîâåäåíî íà 40 áåëûõ ìû-
øàõ-àíàëîãàõ ìàññîé 18–20 ã ïî 5 ìûøåé â ãðóïïå. Ïðåïàðàò â äîçå
0,15 ñì3 íà îäíó ãîëîâó ââîäèëè çîíäîì â æåëóäîê â òå÷åíèå 10 äíåé. Êîí-
òðîëüíûì è îïûòíûì æèâîòíûì äàâàëè îñíîâíîé ðàöèîí. Íà 11-é äåíü
îïûòíûì è êîíòðîëüíûì ìûøàì ïðèêðåïëÿëè ãðóç 1,5 ã (7 % îò ìàññû
òåëà), ïîãðóæàëè â áàññåéí ñ âîäîé ñ òåìïåðàòóðîé 37 °Ñ è îïðåäåëÿëè ïðî-
äîëæèòåëüíîñòü ïëàâàíèÿ æèâîòíûõ äî ãèáåëè [12]. Óñòàíîâëåíî, ÷òî íà-
òèâíîå ñûðüå è êîíöåíòðàò èç ïîáî÷íîé ïðîäóêöèè ïàíòîâîãî îëåíåâîäñòâà
îáëàäàþò ãèïîòåíçèâíûì äåéñòâèåì, à òàêæå òîíèçèðóþùèì ýôôåêòîì
(ðèñ. 2).

Ïðè îïðåäåëåíèè áèîëîãè÷åñêîé àêòèâíîñòè ïàíòîêðèíà íà îñíîâå
øêóðû ìàðàëà ãèïîòåíçèâíàÿ àêòèâíîñòü ñîñòàâèëà â ñðåäíåì 20 % (11–
28,6 %), ÷òî ñîîòâåòñòâóåò ñòàíäàðòó ïàíòîêðèíà èç ïàíòîâ ìàðàëà.

Ñðàâíèòåëüíûé áèîõèìè÷åñêèé àíàëèç è áèîëîãè÷åñêàÿ àêòèâíîñòü
øêóðû ìàðàëà ñ äàííûìè îñíîâíîé (ïàíòû) è ïîáî÷íîé ïðîäóêöèè ïîêà-
çàë, ÷òî çíà÷èòåëüíûõ ðàçëè÷èé íåò. Â ñâÿçè ñ ýòèì øêóðó ìàðàëîâ ìîæíî
èñïîëüçîâàòü â êà÷åñòâå ñûðüÿ äëÿ ïðîèçâîäñòâà áèîñóáñòàíöèé.

ÂÛÂÎÄÛ

1. Øêóðà ðîãà÷à îáëàäàåò áîëåå âûñîêèì ñîäåðæàíèåì áåëêà è æèðà ïî
îòíîøåíèþ ê êîíöåíòðàòó. Íàèáîëüøåå ñîäåðæàíèå áåëêà â øêóðå ìàðà-
ëóõè – 92,8 %. Ïðè èçãîòîâëåíèè ãèäðîëèçàòîâ âûäåëåíî îò 83,1 äî 87,1 %
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Ðèñ. 2. Áèîëîãè÷åñêàÿ àêòèâíîñòü øêóðû ïàíòîâûõ îëåíåé



áåëêà. Ìàêñèìàëüíîå ñîäåðæàíèå æèðà ó èññëåäóåìûõ îáðàçöîâ îòìå÷åíî
â øêóðå ñàþøêè – 8,2 %. Íàèáîëüøåå ñîäåðæàíèå âëàãè, áåëêà è çîëû ñî-
äåðæàëîñü â ëåòíåé øêóðå â ñðàâíåíèè ñ çèìíåé.

2. Øêóðà ìàðàëóõè ïðåâîñõîäèëà äðóãèå îïûòíûå îáðàçöû ïî ñîäåð-
æàíèþ àëàíèíà, ãëèöèíà, ïðîëèíà, èçîëåéöèíà, ìåòèîíèíà, ôåíèëàëàíè-
íà, à òàêæå ïî ñóììå àìèíîêèñëîò. Ëåòíÿÿ øêóðà ðîãà÷à ïðåâîñõîäèëà
çèìíþþ ïî ñîäåðæàíèþ çàìåíèìûõ àìèíîêèñëîò â 1,66 ðàçà, íåçàìåíè-
ìûõ – â 4 ðàçà.

3. Ïî ñóììå ìàêðîýëåìåíòîâ ïðåîáëàäàë êîíöåíòðàò èç øêóðû ðîãà-
÷à – 3,7 %, ïî ìèêðîýëåìåíòàì èç øêóðû ñàéêà – 250,02 ìã/êã. Íàèáîëü-
øèé óäåëüíûé âåñ â ñóììå ìàêðîýëåìåíòîâ ñîñòàâèë íàòðèé: 41,7–50,0 % â
ñûðüå, 78,6–90,8 % â êîíöåíòðàòå. Íàèáîëüøåå ñîäåðæàíèå æåëåçà è ìàð-
ãàíöà â øêóðå ñàéêà è ñàþøêè – 147 è 2,55 ìã/êã ñîîòâåòñòâåííî.

4. Ìàêñèìàëüíûé òîíèçèðóþùèé ýôôåêò îòìå÷åí ïðè ñêàðìëèâàíèè
ìûøàì ïîðîøêà èç øêóðû ñàþøêè, âðåìÿ ïëàâàíèÿ æèâîòíûõ ñ ãðóçîì
ñîñòàâèëî 258,72 ìèí. Ãèïîòåíçèâíàÿ àêòèâíîñòü ïàíòîêðèíà íà îñíîâå
øêóðû ìàðàëà ñîñòàâèëà â ñðåäíåì 20 %.
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BIOCHEMICAL COMPOSITION AND BIOLOGICAL ACTIVITY
OF MARAL SKIN AND PRODUCTS OF ITS PROCESSING

Results are given from a comparative analysis of the biochemical composition of raw stuffs and
concentrates produced from skins of marals of different sex and age groups. The skins of maral stag,
doe, calf and heifer calf in 3 pieces each were the material of research. The highest protein content of
92.8% was noted to be in the doe skin. The maximum fat content among the samples examined was
observed in the heifer calf skin, and made up of 8.2%. The summer skin contained more moisture,
protein and ashes by 10.3, 1.0 and 7.0% as compared to the winter skin. The concentrate from the doe
skin exceeded those from skins of the other maral groups in the content of alanine, glycine, proline,
isoleucine, methionine, phenylalanine, and also in the amino acid sum. The summer skin of maral
stag considerably surpassed the winter one in the content of all amino acids, except for cystine: 1.66
times for dispensable amino acids, and 4 times for essential amino acids. The concentrate from the
maral stag skin was superior in the macro elements sum; concentrate from the maral calf skin in the
trace elements sum. The tonic effect of biosubstances was determined on experimental rabbits and
mice. The maximum tonic effect was observed, when mice were fed on powders from the maral heifer
calf skin. The hypotensive activity of pantocrine on the base of the maral skin averaged 20%.
Biosubstances produced from the skin using the technology developed possess biological activity and
tonic action that allows considering the maral skin as valuable raw material of antlered deer farming.

Keywords: maral skin, biosubstance, concentrate, amino acids, biological activity.
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ÏÛËÜÖÅÂÎÉ ÀÍÀËÈÇ ÌÅÄÎÂ ÞÃÀ ÇÀÏÀÄÍÎÉ ÑÈÁÈÐÈ

Ñ 2011 ïî 2015 ã. ïðîâåäåíû èññëåäîâàíèÿ áîòàíè÷åñêîãî ïðîèñõîæäåíèÿ áîëåå 200 îá-
ðàçöîâ ðåàëèçóåìûõ ìåäîâ íà ÿðìàðêàõ, ïðîâîäèìûõ â Íîâîñèáèðñêå. Ìåä íà ïðîäàæó ïîñòó-
ïàåò èç Íîâîñèáèðñêîé îáëàñòè, Àëòàéñêîãî êðàÿ, Êåìåðîâñêîé îáëàñòè, ðàñïîëîæåííûõ â
äåâÿòè ïî÷âåííî-êëèìàòè÷åñêèõ çîíàõ. Ïðîâåäåíî ïûëüöåâîå èññëåäîâàíèå ìåäà – êà÷åñò-
âåííûé àíàëèç, îñíîâàííûé íà ïðåäïîëîæåíèè, ÷òî öâåòêè ïî÷òè âñåõ âèäîâ ðàñòåíèé ñîäåð-
æàò íåêòàð ñ ïðèìåñüþ ïûëüöû. Óñòàíîâëåíî áîòàíè÷åñêîå ïðîèñõîæäåíèå ìåäîâ ïî îáíàðó-
æåííîé â íèõ ïûëüöå; îïðåäåëåíû îñíîâíûå ìåäîíîñíûå ðàñòåíèÿ þãà Çàïàäíîé Ñèáèðè.
Èäåíòèôèöèðîâàíî 110 âèäîâ ðàñòåíèé, ïðèíàäëåæàùèõ 32 ñåìåéñòâàì, ñ êîòîðûõ ìåäîíîñ-
íûå ï÷åëû ñîáèðàëè íåêòàð. Óñòàíîâëåíû äîìèíèðóþùèå âèäû: äëÿ Íîâîñèáèðñêîé îáëàñ-
òè – äîííèê æåëòûé, Êåìåðîâñêîé îáëàñòè – äóäíèê ëåñíîé, Àëòàéñêîãî êðàÿ – ãðå÷èõà
ïîñåâíàÿ. Áîëüøå âñåõ (18,2 %) â ìåäàõ ïðåäñòàâëåíî ñåìåéñòâî àñòðîâûõ, ãäå îñíîâíóþ äîëþ
ñîñòàâëÿþò äèêîðàñòóùèå âèäû, çà èñêëþ÷åíèåì ïîäñîëíå÷íèêà îäíîëåòíåãî. Ðàñòåíèÿ ñå-
ìåéñòâà áîáîâûõ ñîñòàâèëè 12,7 %, ãäå 43 % îò îáùåãî ÷èñëà âèäîâ êîðìîâûå êóëüòóðû: äîí-
íèê, ýñïàðöåò, ëþöåðíà, ãîðîõ ïîñåâíîé. Ïî 8,2 % âñòðå÷àëèñü ïûëüöåâûå çåðíà ðàñòåíèé
ñåìåéñòâ ãóáîöâåòíûõ è êðåñòîöâåòíûõ, 7,3 – ðîçîöâåòíûõ, 6,4 % – çîíòè÷íûõ. Áîëåå ïîëî-
âèíû îïðåäåëåííûõ âèäîâ ðàñòåíèé – ñåìåéñòâà, ïðåäñòàâëåííûå îäíèì âèäîì. Ïî ïðåäñòàâè-
òåëüñòâó ïûëüöåâûõ çåðåí óñòàíîâëåíû äîìèíèðóþùèå âèäû ðàñòåíèé, îïðåäåëÿþùèå îñ-
íîâíîé ìåäîñáîð â ïåðñïåêòèâíîé äëÿ ðàçâèòèÿ ï÷åëîâîäñòâà çîíå ñåâåðíîé ëåñîñòåïè
(Ïðèâàñþãàíüå): èç äèêîðàñòóùèõ – ëèïà ìåëêîëèñòíàÿ, èç ââåäåííûõ â êóëüòóðó âèäîâ –
äîííèê æåëòûé è ðàïñ.

Êëþ÷åâûå ñëîâà: ïûëüöåâîé àíàëèç ìåäîâ, ïî÷âåííî-êëèìàòè÷åñêèå çîíû, áîòàíè÷å-
ñêîå ïðîèñõîæäåíèå.

Èçó÷åíèå áîòàíè÷åñêîãî ïðîèñõîæäåíèÿ ïðîäóêòîâ ìåäîíîñíûõ ï÷åë
â íàñòîÿùåå âðåìÿ àêòóàëüíî êàê äëÿ íàó÷íîãî ñîîáùåñòâà, òàê è äëÿ ï÷å-
ëîâîäîâ, ïåðåðàáîò÷èêîâ è ïîòðåáèòåëåé [1]. Ïûëüöåâîé àíàëèç ìåäà – ïî
ñóùåñòâó êà÷åñòâåííûé àíàëèç, îñíîâàííûé íà ïðåäïîëîæåíèè, ÷òî öâåò-
êè ïî÷òè âñåõ âèäîâ ðàñòåíèé ñîäåðæàò íåêòàð ñ ïðèìåñüþ ïûëüöû. Äàí-
íûé àíàëèç ïîçâîëÿåò ñ äîñòàòî÷íîé äîñòîâåðíîñòüþ ñóäèòü î áîòàíè÷å-
ñêîì ïðîèñõîæäåíèè ìåäà [2, 3].

Öåëü èññëåäîâàíèé – óñòàíîâèòü áîòàíè÷åñêîå ïðîèñõîæäåíèå ìåäîâ
ïî îáíàðóæåííîé â íèõ ïûëüöå; îïðåäåëèòü îñíîâíûå ìåäîíîñíûå ðàñòå-
íèÿ þãà Çàïàäíîé Ñèáèðè.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ñ 2011 ïî 2015 ã. ïðîâåäåíû èññëåäîâàíèÿ áîëåå 200 îáðàçöîâ, ðåàëè-
çóåìûõ ìåäîâ íà ÿðìàðêàõ «Ìåäîâûé ñïàñ» è «Äàðû Ñèáèðè», ïðîâîäèìûõ
â Íîâîñèáèðñêå. Òåððèòîðèÿ ïîñòàâêè ìåäîâ íà ïðîäàæó îõâàòûâàåò Íî-
âîñèáèðñêóþ îáëàñòü, Àëòàéñêèé êðàé, Êåìåðîâñêóþ îáëàñòü, ðàñïîëî-
æåííûõ â äåâÿòè ïî÷âåííî-êëèìàòè÷åñêèõ çîíàõ þãà Çàïàäíîé Ñèáèðè
(òàáë. 1).

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016, ñ. 104–110.
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Êà÷åñòâåííûé ïûëüöåâîé àíàëèç ìåäà ïðîâîäèëè ïî ìåòîäèêå Êóðìà-
íîâà [4]. Ê 10 ã ìåäà, ñîãðåòîãî íà âîäÿíîé áàíå äî 45 °Ñ, äîáàâëÿëè 20 ìë
äèñòèëëèðîâàííîé âîäû è öåíòðèôóãèðîâàëè íà ñêîðîñòè 1,5–2,0 òûñ.
îá./ìèí. Â ðåçóëüòàòå ïûëüöà âûïàäàëà â îñàäîê, êîòîðûé èçó÷àëè ïîä
ìèêðîñêîïîì. Âûäåëèâ ïðåîáëàäàþùåå êîëè÷åñòâî ïûëüöåâûõ çåðåí èç
îáùåãî èõ ÷èñëà, ïî ìîðôîëîãè÷åñêîìó ñòðîåíèþ óñòàíàâëèâàëè âèä ðàñ-
òåíèÿ, ê êîòîðîìó îíè ïðèíàäëåæàò [5–8].

×àñòîòó âñòðå÷àåìîñòè ïûëüöåâûõ çåðåí îïðåäåëÿëè â ïðîöåíòàõ ïî
äîëå îáðàçöîâ, â êîòîðûõ îáíàðóæåí äàííûé âèä ïûëüöåâîãî çåðíà, îò îá-
ùåãî ÷èñëà ïðîàíàëèçèðîâàííûõ. Äëÿ îöåíêè ïîñòîÿíñòâà âñòðå÷àåìîñòè
ïûëüöåâûõ çåðåí îïðåäåëåííîãî âèäà ðàñòåíèÿ èñïîëüçîâàëè ïîêàçàòåëü
âðåìåííîé âñòðå÷àåìîñòè âèäà. Åãî îïðåäåëÿëè êàê îòíîøåíèå ÷èñëà ìî-
ìåíòîâ âðåìåíè (äàòû ñáîðà) ê îáùåìó ÷èñëó ìîìåíòîâ îòáîðà îáðàçöîâ
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Ò à á ë è ö à 1
Ïî÷âåííî-êëèìàòè÷åñêèå çîíû ñáîðà ìåäîâ

Ïî÷âåííî-êëèìàòè÷åñêàÿ çîíà
Íîâîñèáèðñêàÿ

îáëàñòü Àëòàéñêèé êðàé Êåìåðîâñêàÿ îáëàñòü

Ðàéîí

Ñåâåðíàÿ ëåñîñòåïü (Ïðèâà-
ñþãàíüå)

Ëåñíàÿ

Óáèíñêèé

×óëûìñêèé

Êàðãàòñêèé

Êî÷åíåâñêèé

Êîëûâàíñêèé

– –

Ñåâåðíàÿ ëåñîñòåïü Áîëîòíèíñêèé

Ìîøêîâñêèé

– –

Öåíòðàëüíàÿ ëåñîñòåïü Êðàñíîçåðñêèé

Íîâîñèáèðñêèé

×èñòîîçåðíûé

Äîâîëåíñêèé

×åðåïàíîâñêèé

Âåíãåðîâñêèé

Èñêèòèìñêèé

Ïîñïåëèõèíñêèé

Çàâüÿëîâñêèé

Òàëüìåíñêèé

Òðîèöêèé

–

Öåíòðàëüíàÿ ëåñîñòåïü, ïîä-
òàåæíàÿ, ÷åðíåâàÿ òàéãà
(Ïðèñàëàèðüå)

Òîãó÷èíñêèé Çàëåñîâñêèé –

Çàïàäíàÿ ëåñîñòåïü – – Ïðîìûøëåííîâñêèé
Êðàïèâèíñêèé
Þðãèíñêèé

Êîëî÷íàÿ ñòåïü – Áàåâñêèé,

Ñîëòîíñêèé

–

Þæíàÿ ëåñîñòåïü – Áèéñêèé –

Ëåñíàÿ – ×àðûøñêèé Òàøòàãîëüñêèé

Ãîðíàÿ òàéãà – – Íîâîêóçíåöêèé



(âñå äàòû ñáîðà). Äîìèíèðîâàíèå âèäà îöåíèâàëè â ïðîöåíòàõ ïî äîëå îá-
ðàçöîâ, â êîòîðûõ äàííûé âèä ïðåâûøàë 60 % îò îáùåé ÷èñëåííîñòè âû-
ÿâëåííûõ âèäîâ ðàñòåíèé.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïî äàííûì Ë.Ê. Ïàðàåâîé, â Çàïàäíîé Ñèáèðè ïðîèçðàñòàåò áîëåå
600 âèäîâ ðàñòåíèé íåêòàðî-ïûëüöåíîñíîé íàïðàâëåííîñòè [9]. Èññëåäî-
âàíèÿ ðåàëèçóåìûõ ìåäîâ þãà Çàïàäíîé Ñèáèðè, ïðîâåäåííûå â òå÷åíèå
5 ëåò, âûÿâèëè ïðèñóòñòâèå â ìåäàõ 110 âèäîâ ïûëüöåâûõ çåðåí ðàñòåíèé,
îòíîñÿùèõñÿ ê 32 ñåìåéñòâàì.

Áîëüøå âñåõ (18,2 %) â ìåäàõ âñòðå÷àëàñü ïûëüöà ðàñòåíèé ñåìåéñòâà
àñòðîâûõ, ãäå îñíîâíóþ äîëþ ñîñòàâèëè äèêîðàñòóùèå âèäû, çà èñêëþ÷å-
íèåì ïîäñîëíå÷íèêà îäíîëåòíåãî. Äîëÿ ñåìåéñòâà áîáîâûõ – 12,7 %, ãäå
43 % îò îáùåãî ÷èñëà ñîñòàâèëè ââåäåííûå â êóëüòóðó êîðìîâûå ðàñòåíèÿ:
äîííèê, ýñïàðöåò, ëþöåðíà, ãîðîõ ïîñåâíîé. Ïî 8,2 % âñòðå÷àëèñü ïûëü-
öåâûå çåðíà ðàñòåíèé ñåìåéñòâ ãóáîöâåòíûõ è êðåñòîöâåòíûõ, 7,3 – ðîçî-
öâåòíûõ, 6,4 % – çîíòè÷íûõ. Áîëåå ïîëîâèíû îïðåäåëåííûõ âèäîâ
(56,3 %) – ñåìåéñòâà, ïðåäñòàâëåííûå îäíèì âèäîì.

Îñíîâíîé ìåäîñáîð â Íîâîñèáèðñêîé îáëàñòè îòìå÷åí ñ äîííèêà æåë-
òîãî (ñì. òàáë. 1). Äîëÿ ìåäîâ ñ ïûëüöåâûìè çåðíàìè ýòîãî ðàñòåíèÿ ñîñòà-
âèëà 44,6 %, ïî Çàïàäíîé Ñèáèðè – 26,5 %; ÷àñòîòà âñòðå÷àåìîñòè
ïûëüöåâûõ çåðåí – 35,8 %, âðåìåííàÿ ÷àñòîòà âñòðå÷àåìîñòè – 100 %
(òàáë. 2).

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.
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Ò à á ë è ö à 2
Äîìèíèðóþùèå âèäû ðàñòåíèé, ïûëüöåâûå çåðíà êîòîðûõ èäåíòèôèöèðîâàíû â ìåäàõ, %

Ñåìåéñòâî Âèä ðàñòåíèÿ

Äîëÿ ìåäîâ

Íîâî-
ñèáèð-
ñêàÿ

îáëàñòü

Àëòàé-
ñêèé
êðàé

Êåìå-
ðîâñêàÿ
îáëàñòü

Þã
Çàïàä-
íîé
Ñèáè-
ðè

1 2 3 4 5 6

Áîáîâûå (Leguminosae
(Fabaceae))

Êàðàãàíà äðåâîâèäíàÿ
(Caragana arborescens Lam.)

0 4,7 0 2,2

Äîííèê æåëòûé (Melilofus
officinalis L.)

44,6 17,4 0 26,5

Äîííèê áåëûé (Melilotus albus
Desr.)

1,8 1,6 0 1,5

Êëåâåð ïîëçó÷èé (Trifolium
repens L.)

1,8 1,6 5,9 2,2

Êëåâåð ëóãîâîé (Trifolium
pretense L.)

1,8 0 0 0,8

Ýñïàðöåò ïîñåâíîé (Onobrychis
sativa Lam.)

0 1,6 0 0,7

Çîíòè÷íûå (Umbelliferae) Ñíûòü îáûêíîâåííàÿ
(Aegopodium podagraria L.)

3,6 0 0 1,5

Äóäíèê ëåñíîé (Angelica
silvestris L.)

19,6 22,2 23,5



Â Àëòàéñêîì êðàå äîìèíèðîâàëè ìåäû ñ ãðå÷èõè ïîñåâíîé. Äîëÿ ìå-
äîâ ñ ïûëüöåâûìè çåðíàìè ýòîãî ðàñòåíèÿ – 23,8 %, ïî ðåãèîíó – 14 %;
÷àñòîòà âñòðå÷àåìîñòè ïûëüöåâûõ çåðåí – 21,4 %, âðåìåííàÿ ÷àñòîòà
âñòðå÷àåìîñòè – 100 %. Â Êåìåðîâñêîé îáëàñòè îñíîâà ìåäîñáîðà – äèêî-
ðàñòóùèå âèäû äóäíèêà ëåñíîãî è ëèïû ìåëêîëèñòíîé. Äîëÿ ìåäîâ ñ èõ
ïûëüöåâûìè çåðíàìè ñîñòàâèëà 41,2 è 17,6 %, ïî ðåãèîíó – 23,5 è 5,2 %;
÷àñòîòà âñòðå÷àåìîñòè ïûëüöåâûõ çåðåí – 15 è 5,9 %, âðåìåííàÿ ÷àñòîòà
âñòðå÷àåìîñòè – 100 è 60 % ñîîòâåòñòâåííî. Íà òåððèòîðèè Çàïàäíîé Ñè-
áèðè íàõîäÿòñÿ ðåëèêòîâûå ïðîèçðàñòàíèÿ ëèïû ìåëêîëèñòíîé: â ×óëûì-
ñêîì ðàéîíå Íîâîñèáèðñêîé îáëàñòè (îêîëî 4 ãà), Óáèíñêîì ðàéîíå íà
ð. Ñåí÷à, â âåðõîâüå ð. Îìü, à òàêæå ÷àñòè÷íî â Êåìåðîâñêîé îáëàñòè –
Íîâîêóçíåöêîì ðàéîíå (äî 1961 ã. Êóçåäååâñêèé ðàéîí) è Ãîðíîé Øîðèè
(100 òûñ. ãà) [10].

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.
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Î ê î í ÷ à í è å ò à á ë . 2

1 2 3 4 5 6

Ãóáîöâåòíûå (Labiatae) Äóøèöà îáûêíîâåííàÿ
(Origanum vulgare L.)

0 1,6 0 0,7

Òèìüÿí îáûêíîâåííûé
(Thymus serpyllum L.)

0 1,6 0 0,7

Ïóñòûðíèê îáûêíîâåííûé,
(Leonurus cardiaca L.)

1,8 0 0 0,7

Øàëôåé ìóòîâ÷àòûé
(Salvià verticillata L.)

0 1,6 0 0,7

Êèïðåéíûå (Onagraceae) Õàìåíåðèîí óçêîëèñòíûé,
(Chamaenerion angustifolium L.)

0 1,6 0 0,7

Ãðå÷èøíûå (Polygonaceae) Ãðå÷èõà ïîñåâíàÿ
(Fagopyrum sagittatum (Gilib.))

3,6 23,8 11,8 14,0

Èâîâûå
Salicaceae

Èâà áåëàÿ, èëè âåòëà
(Salix alba L.)

1,8 0 5,9 1,5

Ëèïîâûå (Tiliaceae) Ëèïà ìåëêîëèñòíàÿ
Tilia cordata (Mill.)

1,8 4,8 17,6 5,2

Âîäíîëèñòíèêîâûå (Hyd-
rophyllaceae)

Ôàöåëèÿ ðÿáèíîëèñòíàÿ
(Phacelie tanacetifolia (Benth.))

7,1 3,2 0 4,4

Àñòðîâûå (Asteraceae) Ïîäñîëíå÷íèê îäíîëåòíèé
(Helianthus annuus L.)

1,8 4,7 0 3,0

Âàñèëåê ëóãîâîé
(Centaurea jacea L.)

0 1,6 0 0,7

Ñåðïóõà íåêîëþ÷àÿ
(Serratula inermis L.)

0 1,6 0 0,7

Ðàïîíòèêóì ñàôëîðîâèäíûé
(Rhaponticum carthamoides

(Wild.) Jljin.)

0 1,6 0 0,7

Áóðà÷íèêîâûå (Boragina-
cea)

Ñèíÿê îáûêíîâåííûé
(Echium vulgare L.)

0 1,6 0 0,7

Êðåñòîöâåòíûå
(Cruciferae)

Ðàïñ
(Brassica napus L.)

0 1,6 17,6 3,0

Í/î 7,1 0 0 3,0



Ïûëüöåâîé àíàëèç ìåäîâ ïîêàçàë, ÷òî 23,1 % ñîñòàâèëè ðàçíîòðàâíûå
ìåäû, âêëþ÷àþùèå 77,2 % âñåãî âûÿâëåííîãî âèäîâîãî ñîîáùåñòâà ðàñòå-
íèé. Ëèøü 22,8 % âèäîâ ðàñòåíèé äàþò ìîíîôëåðíûå ìåäû, èç íèõ 8 âèäîâ
ÿâëÿþòñÿ ââåäåííûìè â êóëüòóðó, íà êîòîðûå ïðèõîäÿòñÿ 43,4 % îáúåìà
ïîëó÷àåìûõ ìåäîâ ñ ïàñåê þãà Çàïàäíîé Ñèáèðè.

Ðàñøèðåíèå òåððèòîðèàëüíûõ ãðàíèö ï÷åëîâîäñòâà ïóòåì îñâîåíèÿ
ñåâåðíûõ òåððèòîðèé ïðåäëàãàåòñÿ íå âïåðâûå [11]. Â Íîâîñèáèðñêîé îá-
ëàñòè çîíà ñåâåðíîé ëåñîñòåïè ïðåäñòàâëåíà Âàñþãàíñêèì ïëàòî è ÿâëÿåò-
ñÿ óíèêàëüíûì ðåãèîíîì äëÿ ðàçâèòèÿ ýòîé îòðàñëè. Áîëüøîå áîëîòíîå
îáðàçîâàíèå, íàõîäÿùååñÿ çäåñü, îêàçûâàåò ñóùåñòâåííîå êëèìàòè÷åñêîå
âëèÿíèå íà îêðóæàþùóþ ñðåäó ïîäîáíî áîëüøîìó âîäîåìó [12, 13]. Ýêñïå-
ðèìåíòàëüíî ïîäòâåðæäåíà çàêîíîìåðíîñòü, óñòàíîâëåííàÿ ðàíåå, ÷òî
Áîëüøîå Âàñþãàíñêîå áîëîòî îêàçûâàåò îòåïëÿþùåå âîçäåéñòâèå íà ïðè-
çåìíûé àòìîñôåðíûé ñëîé çèìîé (íà 2 °C) è îõëàæäàþùåå – ëåòîì (íà
1 °C). Òîðôÿíèêè çàáèðàþò èç àòìîñôåðû òîêñè÷íûå âåùåñòâà è ñâÿçûâà-
þò óãëåðîä, ïðåäîòâðàùàÿ ïàðíèêîâûé ýôôåêò. Òåððèòîðèÿ ðàñïîëîæåíà
â ðîçå âåòðîâ, ãäå âîçäóøíûå ìàññû ãîðîäîâ ñ ïðîìûøëåííûìè ãàçàìè îá-
õîäÿò åå ñòîðîíîé.

Èç 44 âèäîâ ðàñòåíèé, èäåíòèôèöèðîâàííûõ ïî ïûëüöåâûì çåðíàì,
âñòðå÷àþùèõñÿ â ìåäàõ, ñîáðàííûõ â ñåâåðíîé ëåñîñòåïè, îïðåäåëåíû äî-
ìèíèðóþùèå âèäû. Îñíîâíîé ìåäîñáîð â ýòîé çîíå ïðèõîäèëñÿ íà äîííèê
æåëòûé. Âñåãî èäåíòèôèöèðîâàíî 44 âèäà, îòíåñåííûõ ê 14 ñåìåéñòâàì. Â
íåêîòîðûõ ðàéîíàõ (×óëûìñêèé è Óáèíñêèé), ãäå ðàñïîëîæåíà ðåëèêòî-
âàÿ ðîùà ëèïû ìåëêîëèñòíîé, â áëàãîïðèÿòíûå ãîäû îòìå÷åí îñíîâíîé
ìåäîñáîð ñ ýòîãî ðàñòåíèÿ. Îñòàëüíûå 42 âèäà ðàñòåíèé, èñïîëüçóåìûõ ìå-
äîíîñíûìè ï÷åëàìè äëÿ ìåäîñáîðà, â èññëåäóåìûå ãîäû áûëè âòîðîñòå-
ïåííûìè. Íåñìîòðÿ íà íåçíà÷èòåëüíîå êîëè÷åñòâî äîìèíèðóþùèõ âèäîâ
ðàñòåíèé, çîíà ñåâåðíîé ëåñîñòåïè – ïîñòàâùèê â îñíîâíîì ðàçíîòðàâíûõ
ìåäîâ (òàáë. 3).
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Ò à á ë è ö à 3
Ïûëüöåâîé àíàëèç ìåäîâ, ïîëó÷àåìûõ â çîíå ñåâåðíîé ëåñîñòåïè (Ïðèâàñþãàíüå)

Ïðèðîäíî-êëèìàòè÷åñêàÿ
çîíà Ðàéîí ñáîðà

×èñëî èññëå-
äîâàííûõ îá-
ðàçöîâ ìåäà

×èñëåííîñòü âè-
äîâ ðàñòåíèé,
èäåíòèôèöèðî-
âàííûõ ïî ïûëü-
öåâûì çåðíàì

Äîìèíèðóþùèå
âèäû ïûëüöåâûõ

çåðåí

Ñåâåðíàÿ ëåñîñòåïü
(Ïðèâàñþãàíüå)

Êàðãàòñêèé 1 9 Íåò

Êîëûâàíñêèé 4 16 Melilofus officinalis
L.

Êî÷åíåâñêèé 5 18 Brassica napus L.
Melilofus officinalis

L.

Óáèíñêèé 4 19 Melilofus officinalis
L.

Tilia cordata Mill.

×óëûìñêèé 1 3 Tilia cordata Mill.

Âñåãî îáùèõ âèäîâ 15 44



ÂÛÂÎÄÛ

1. Ïûëüöåâîé àíàëèç ìåäîâ, ñîáðàííûõ íà þãå Çàïàäíîé Ñèáèðè, ñâè-
äåòåëüñòâóåò î áîãàòîì âûáîðå êàê ââåäåííûõ â êóëüòóðó, òàê è äèêîðàñòó-
ùèõ âèäîâ ðàñòåíèé, ïðèãîäíûõ äëÿ ñáîðà íåêòàðà ìåäîíîñíûìè ï÷åëàìè.
Èäåíòèôèöèðîâàíî 110 âèäîâ ðàñòåíèé èç 32 ñåìåéñòâ, ñ êîòîðûõ ìåäî-
íîñíûå ï÷åëû ñîáèðàëè íåêòàð. Óñòàíîâëåíû äîìèíèðóþùèå âèäû äëÿ
Íîâîñèáèðñêîé îáëàñòè – äîííèê æåëòûé, äëÿ Êåìåðîâñêîé îáëàñòè –
äóäíèê ëåñíîé, äëÿ Àëòàéñêîãî êðàÿ – ãðå÷èõà ïîñåâíàÿ.

2. Ïî ïðåäñòàâèòåëüñòâó ïûëüöåâûõ çåðåí óñòàíîâëåíû äîìèíèðóþ-
ùèå âèäû ðàñòåíèé, îïðåäåëÿþùèå îñíîâíîé ìåäîñáîð â ïåðñïåêòèâíîé
äëÿ ðàçâèòèÿ ï÷åëîâîäñòâà çîíå ñåâåðíîé ëåñîñòåïè (Ïðèâàñþãàíüå): èç
äèêîðàñòóùèõ – ëèïà ìåëêîëèñòíàÿ, èç ââåäåííûõ â êóëüòóðó âèäîâ – äîí-
íèê æåëòûé è ðàïñ.
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POLLEN ANALYSIS OF HONEYS
FROM THE SOUTH OF WESTERN SIBERIA

From 2011 to 2015 were studied botanical origins of more than 200 samples of honey sold at fairs
held in Novosibirsk. Honey for sale comes from Novosibirsk Region, Altai Territory, and Kemerovo
Region, located in 9 soil-climatic zones. There was carried out the pollen analysis of honey that is
quality studies based on a suggestion that the flowers of almost all plant species contain nectar with a
touch of pollen. The botanical origins of honeys were established by pollens found in them; main bee
plants of the south of Western Siberia were determined. There were identified 110 plant species
belonging to 32 families, from which honey bees collected nectar. The dominant species were
established as follows: common melilot for Novosibirsk Region, wild angelica for Kemerovo Region,
common buckwheat for Altai Territory. Much of the plants (18.2%) in honeys are of the Asteraceae
family, where the main proportion is wild species, except for sunflower. The plants of the
Leguminosae family are 12.7 per cent, where 43 per cent of the total species number is fodder crops:
melilot, Hungarian sainfoin, alfalfa, peas. Pollen grains of plants from the labiate and mustard
families were 8.2 per cent each, 7.3 from the rose family, and 6.4 per cent from the parsley family.
More than a half of the plant species established were families represented by one species. By
representation of pollen grains were determined the dominant plant species critical to honey
collection in the northern forest-steppe zone (areas near the Vasyugan Swamp), which is promising
for honey production. These species are tillet from wild species, and common melilot and rape from
introduced species.

Keywords: pollen analysis, honey, soil-climatic zones, botanical origin.
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AN INFLUENCE OF MICROCLIMATIC FACTORS
AND IRRIGATION REGIME ON PRODUCTIVITY
OF A BULGARIAN WHEAT VARIETY SADOVO 1

Abstract. Results of twelve-year field agricultural experiments during 1995–1996, 2002,
2004–2012 with a Bulgarian wheat variety Sadovo 1, conducted on a leached meadow-cinnamon soil
of the experimental base of the Institute of Soil Science, Agrotechnology and Plant Protection in
Southern Bulgaria are presented in this paper. The aim of the research was to assess an influence of
meteorological factors and irrigation on water use efficiency of plants and grain yield of a spring soft
wheat variety Sadovo 1. In the early years, from 1995 to 2007, experiments on controlled watering
when a difference between the temperature of a canopy and the surrounding air (measured with
infrared thermometer) reached 1°C was carried out in comparison with the control without irrigation.
In 2008 three experiments with irrigation at different temperatures between the canopy and the
surrounding air were carried out in comparison with a not irrigated control. In 2009 there were
applied variants without irrigation at different growth stages – spike development, ear formation and
milk ripeness, as well as a variant of optimal irrigation and a control without irrigation. High
correlations (>0,7) were shown between wheat yields and the climate factors and between wheat
yields and irrigation depths. Single watering during interphase periods “heading” and “milk ripeness”
increased the efficiency of water consumption and grain yield. The efficiency of water consumption
(from 0.95 to 1.99 kg/m3) by the wheat variety Sadovo 1 was higher in the experiment with watering at
the temperature difference of more than +1?C. With increasing the standard deviations of rainfall the
efficiency of water consumption by plants and grain yield increased, too. When the standard
deviations of the indicators of soil moisture decreased in the irrigation experiments, grain yield
increased.

Keywords: wheat, yield, temperature, precipitation, irrigation, standard deviation.

Soft winter wheat is one of the most spread cereals in the world. The
Southern Bulgaria and the area near the North Black Sea Coast have suitable
conditions for cultivation of durum wheat.

Winter wheat is sensible to heat. The optimal temperature for wheat
development up to the flowering is 18–20 oC and during the flowering –
21–22 oC. The temperature over 24–25oC slows down wheat growth and
development. At 38–40 oC, the stomata leaves are paralyzing, the plants can not
regulate their transpiration and mortify [1].

The shortage and excess of moisture in the soil has a more adverse effect on
the development of the wheat root system than the changes of the temperature.
In the dry soil the wheat roots stop growing , when the soil moisture is increasing
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the roots growing is increasing as well. If the soil moisture is over 80 % FC the
process of growing slows down because of the air shortage in the soil.

Wheat can be marked as a cereal demanding a moderate moisture. The
necessities and water consumption of wheat are not equal during different growth
stages.

As wheat do not develop a wide transpiration surface before heading soil
moisture must be no less than 65–70 % FC. From the beginning of the head
development to the ear formation wheat transpiration surface increases inten-
sely, wheat water consumption rather increases and soil moisture has to be
75–85 % FC. After the end of flowering, during grain filling, water consumption
decreases again and soil moisture must be 65–75 % FC [1].

Maltzev and Moshkarev [2] implemented field experiments to establish that
the hydro thermal coefficient (HTC) and the precipitation for the period May –
the first decade of June are defining for wheat yield formation.

Years with insufficient reserves of winter soil moisture the vegetation
watering contributes more in the spring tillering and head formation. According
to Alpatev [3] at unlimited water supplying, the sum of water consumption
depends on the climatic factors, the strongest of them is a temperature regime.
According to Kosin [4] at irrigation wheat consumes a lot of water and at the
same time it uses water more economically for grain yield then it does without
irrigation. Except of this, at irrigation, the yields, and the water consumption per
years are considerably more stable.

According to Mala [5], the quantity and stability of wheat yield for a lot of
years is determined from the quantity and uniformity of distribution of the
precipitation during the vegetation season. In the regions, where the precipitation
quantity is lower than the biological and agronomical requirements, wheat has to
be irrigated.

Wheat is demanding to soil. It grows well on a structural, rich of easily
assimilated nutrient substances, with a good water capacity and moisture
retentive ability and clean from weeds soils.

The results of studies show that under the optimum conditions of all factors,
effecting the winter wheat growing a sustainable rich yield of more than 8 t/ha
can be obtained. A basic decisive factor is a soil water regime. On the base of our
and other’s knowledge high effect from irrigation is possible if a soil water regime
during all vegetation season is optimizing.

According to Kramer and Boyer [6] losses of the potential yield from biotic
factors are 12 % in comparison with the genetic potential of the USA, 70 % of
the losses are from physical-chemical factors, and 45 % from them are due to
drought. In our country, as a result of unprecedented drought during 2000 year,
the wheat yield was under 100 kg/da [7] and bean yield in Dobrudja was
30–80 kg/da.

In the drought regions irrigation is a decisive factor for yield increasing, but
only if it is realized in time and with the necessity for plants of the quantity of
irrigation water [8].

The irrigation makes the agriculture possible in the infertile regions and has a
priority for water supplying when it is necessary and the yields can to be more
predictable and stable [5, 9]. This makes successfully the investing in irrigation for
agricultural practice and increases the interest to improving water use efficiency
(WUE).
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During the last years in foreign and our countries for prognostication of the
watering there have been used coefficients, that express a correlation between the
real evapotranspiration (ET) and the sum of the air humidity deficit (SD) or
temperature sum (ST), as meteorological factors, determining ET. According to
Varlev [10] the irregularity of irrigation reflects on the yield and gives rise to a
yield loss of crops. The uniformity of irrigation was the object of the other our
studying [11, 12].

The aim of the study is to evaluate the influence of the meteorological
factors: air temperature, precipitation and their distribution, as well as their
improving by irrigation, on the values of the yield and WUE.

MATERIAL AND METHODS

Twelve-year (1995–1996, 2002, 2004–2012) field experiments with Sadovo 1
Bulgarian winter wheat variety were conducted on leached meadow – cin-
namonic soil in the Experimental station of the ISSAPP “N.Pouashkarov” in
Tzalapitza, Plovdiv district (East Middle South Bulgaria) on an area of 4 da in
rotation couple “bean-wheat” and “, “soybean-wheat”. The experiment with
wheat was sowing in October with population density 600 germinated seeds per
1 m2.

During the first years the variants of the soil moisture regimes were only
non irrigated control and irrigated when the temperature difference (dT)
between the canopy temperature (Tc), measured by hand manipulating Infrared
thermometer, and ambient air temperature (Ta) became 1 oC. The canopy
temperature (Tc), gives the possibility to manage the plant water-supplying, the
irrigation planning and more effectively water resources using. The experiment
with irrigation when the dT > 1 oC, dT > 0 oC and dT > –1 oC and non irrigated
control was conducted in 2008. During the next 2009 were realized variants with
missed irrigation in: 1/head development, 2/ear formation and 3/milk ripeness
4/optimal irrigated and 5/ non irrigated control. The Various irrigation variants
were realized by sprinkling irrigation. All experimental variants were conducted
in 3 replications.

Agrotechnics and fertilization were optimal [1], not limiting the yield, and
only the soil water regime was the yield limiting factor. The suitable tech-
nologies and preparations were applied for canopies without weeds, diseases
and enemies.

During 2002 an experiment with bread and durum wheat was conducted on
leached vertisoil on the experimental base of the ISSAPP “N. Pouashkarov” in
Bojurishte, Sofia region. Soil moisture and plant water status were evaluated
respectively by gypsum blocks, designed at “N. Poushkarov” ISS / ISSAPP/ [11]
and Infra red thermometer (“TECPEL 510”, spectral response 6–14µm, analog
output 1mV/oC) (difference between canopy and ambient air temperature-
Tc–Ta, every day at 14 o’clock [13, 14] during the vegetation season. The
precipitation, air temperature and relative air humidity were evaluated. Relation-
ships “yield-precipitation”, “yield-given water (precipitation + irrigation) wa-
ter”, “WUE-SPI(III – VI months)”, “WUE – given water”, “Yield-stdev of
precipitation”, “Yield-stdev/aver. precipitation”, “WUE-stdev/aver.given wa-
ter” were obtained.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÍÀÓ×ÍÛÅ ÑÂßÇÈ

113



RESULTS AND DISCUTION

Years 2001 and 2007 were extremely wet, 2000, 2009, 1996 and 1995-were
moderately dry and the others are in norm. For the nonirrigated variant during
1995 WUE biomass (WUEb) is higher than that for the irrigated one, but WUE
grain (WUEg) is higher for irrigated variant. During 2002 WUE is the highest at
the bread /soft/ wheat in Bojurishte.

The relationship “WUE-SPI” when SPI is standard (-0.99-+0,99), the
WUE is near to constant. When it is moderately dry (–1,0—1.49), very dry
(–1,5... –2) or extremely dry (SPI >–2), WUE increases. In the same zones, but
positive (the humidity increases, the WUE decreases.

When the given water (precipitation + irrigation depth) increases, WUE
decreases (Fig. 1)

The precipitation during 2006 and 2008 were the most plentiful in March
and April. Grain yield in those years was the highest. Grain yield at the
nonirrigated variant was the highest in 2010, followed by 2008, 2006, 2009
(Fig. 2). The sum of days with canopy temperature (Tc) 17 < T < 30 oC (thermal
kinetic temperature for wheat) was the highest in 2009 and 2006 and the lowest in
2010.

The sum of precipitation in IV (April) during the years 2004–2012 were with
good correlation to grain yield of nonirrigation variants, i.e. it had the most
influence on the yield.

The number of days with Tc>30oC at the nonirrigated variants was the
highest in 2010 and the lowest in 2009 (Fig. 3).

The yield at the irrigated variants (Fig. 4) was the highest in 2009, followed
by 2004 and the others were nearly equal.

Grain yield depends on the year humidity and the canopy temperature
regime. When given water increases, the yield increases too.

Grain yield in 2009 was the highest at the optimal irrigated variant. Grain
yield was the lowest at the nonirrigated variant (Fig. 5). The relationship “wheat
yield-stdev of precipitation for months III–VI on days” (Fig. 6) had a high
correlation (R2=0.86).
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Fig. 1. Relationship “WUE-given water” at the irrigated wheat
canopy during the experimental years.



When the quantity “stdev/average precipitation” increased, the yield
decreased (Fig. 7).

WUE decreased too, when the quantity “stdev/average given water” for the
irrigated variants increased.

During 2007 for non irrigated variant stdev was on the depth of 20cm –3.82,
40 cm – 4.45, 70cm – 2.75 and 100 cm – 2.55 (Table 1), and grain yild was
301 kg/da. At the irrigated variant it was: on 20 cm – 3.90, 40cm – 3.95, 70 cm –
2.07, 100 cm – 2.51, and grain yild was 580 kg/da. The next year (2008), stdev for
the variants, irrigated at dT>+1oC and dT > 0oC was approximately equal to given
above. At the variant, irrigated at dT>–1oC, i.e. the soil moisture was higher,
stdev was on 20 cm depth–3.18, 20 cm – 3.51, 70 cm – 1.96, 100 cm – 1.70, i.e.
with irrigation stdev decreased, which means that soil moisture became more
constant in time. As the result the yield increased.
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Fig. 2. The precipitation per months and wheat yield during 2004–2012.

Fig. 3. Yield and number of days with Tc> 30 oC during 2004–2010, nonirrigated variants.
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Fig. 4. Yield and number of days with 17<Tc<30oC and Tc>30oC
during 2004–2010, irrigate variants.

Fig. 5. Wheat yield at the different variants, field experiment,
Tzalapitza, 2009.

Fig. 6. Relationship wheat “yield-st dev of precipitation for month III-VI on days”.



T a b l e 1
Stdev of soil moisture at different depths and yield in irrigated and nonirrigated variants, 2007

Variant of
watering Yield, kg/da

Stdev of Soil moisture at depth:
20 cm 40 cm 70 cm 100 cm

Nonirrigated 301.3 3.8208 4.451044 2.746639 2.555043
Irrigated 603.6 3.898386 3.951796 2.069145 2.506519

Stdev were the lowest for the nonirrigated variants (Table 2) and the absolute
values of the soil moisture were very low. In order to eliminate the influence of
the absolute value of the quantity, we divided stdev on the average value of the
soil moisture.

The values of the quantity “stdev/average soil moisture at 20 cm depth were
the highest for non irrigated variant in 2008, 2010 and for the variants with missed
irrigations in 2009 (Fig. 8) and at 40cm depth the highest values were for
nonirrigated in 2008 and 2010 and for irrigated variants in 2010 (Fig.9).
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Fig. 7. Relationship “yield-stdev/aver. precipitation” at the non
irrigated variants.

Fig. 8. Wheat yield and stdev/average soil moisture on 20 cm
depth for the variants during 5 years.



CONCLUSIONS

The relationships “wheat yield-microclimatic factors” and “wheat yield-
irrigation depth” were with good correlation (R2 > 0,7).

One time watering during the growth stages “head formation” and “milk
ripeness” increased the yield and WUE.

WUE of Sadovo 1 – a Bulgarian variety of common wheat was the highest
for the variant, irrigated at dT > +1 oC. The values of WUE for the variants were
within the limits from 0.95 to 1.99 kg/m3.

When stdev and relative stdev of precipitation increased, the yield and WUE
decreased.

When results of the irrigation stdev and relative stdev of moistening
decreased grain yield increased.
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T a b l e 2
Stdev of soil moisture at different depths and yield in irrigated and nonirrigated variants, 2009

Variant number Yield 20cm 40cm 70cm 100cm

1 549.093 0.925578 0.975439 0.938407 2.504125

2 891.6038 3.159278 3.434545 1.02918 1.981787

3 790.3017 2.608462 0.785815 0.505033 1.623055

4 733.7463 3.705947 4.176303 0.687921 0.934235

5 737.0625 3.156635 0.880174 0.589939 1.471746

Fig. 9. Wheat yield and stdev/average soil moisture on 40 cm depth for the variants
during 3 years.
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ÂËÈßÍÈÅ ÔÀÊÒÎÐÎÂ ÌÈÊÐÎÊËÈÌÀÒÀ
È ÐÅÆÈÌÀ ÎÐÎØÅÍÈß ÍÀ ÏÐÎÄÓÊÒÈÂÍÎÑÒÜ

ÁÎËÃÀÐÑÊÎÃÎ ÑÎÐÒÀ ÏØÅÍÈÖÛ ÑÀÄÎÂÎ 1

Ïðåäñòàâëåíû ðåçóëüòàòû äâåíàäöàòèëåòíèõ ïîëåâûõ îïûòîâ ñ áîëãàðñêèì ñîðòîì ïøå-
íèöû Ñàäîâî 1 (1995–1996, 2002, 2004–2012 ãã.). Èññëåäîâàíèÿ ïðîâåäåíû íà âûùåëî÷åííîé
ëóãîâî-êîðè÷íîé ïî÷âå ýêñïåðèìåíòàëüíîé áàçû Èíñòèòóòà ïî÷âîâåäåíèÿ, àãðîòåõíèêè è çà-
ùèòû ðàñòåíèé (Þæíàÿ Áîëãàðèÿ). Öåëü èññëåäîâàíèé – îöåíêà âëèÿíèÿ ìåòåîðîëîãè÷åñêèõ
ôàêòîðîâ è èñêóññòâåííîãî îðîøåíèÿ íà ýôôåêòèâíîñòü èñïîëüçîâàíèÿ âîäû ðàñòåíèÿìè è
óðîæàéíîñòü çåðíà ÿðîâîé ìÿãêîé ïøåíèöû ñîðòà Ñàäîâî 1. Íà÷èíàÿ ñ 1995 ïî 2007 ã. ïðîâå-
äåíû îïûòû ïî ðåãóëèðóåìîìó ïîëèâó ïðè äîñòèæåíèè ðàçíèöû â 1 °Ñ ìåæäó òåìïåðàòóðîé
ïîêðîâà ëèñòüåâ è îêðóæàþùåãî âîçäóõà â ñðàâíåíèè ñ êîíòðîëåì áåç ïîëèâà. Èçìåðåíèÿ
ïðîâîäèëè èíôðàêðàñíûì òåðìîìåòðîì. Â 2008 ã. ïðîâåäåíû òðè îïûòà ñ ïîëèâîì â óñëîâèÿõ
ðàçíûõ òåìïåðàòóð ìåæäó ïîêðîâîì ëèñòüåâ è îêðóæàþùåãî âîçäóõà â ñðàâíåíèè ñ íåîðîøàå-
ìûì êîíòðîëåì. Â 2009 ã. ïðèìåíåíû âàðèàíòû áåç ïîëèâà íà ðàçíûõ ñòàäèÿõ ðîñòà: ðàçâèòèÿ
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êîëîñà, êîëîøåíèÿ è ìîëî÷íîé ñïåëîñòè, à òàêæå âàðèàíò îïòèìàëüíîãî ïîëèâà è íåîðîøàå-
ìûé êîíòðîëü. Ïîêàçàíà âûñîêàÿ êîððåëÿöèÿ (> 0,7) ìåæäó óðîæàéíîñòüþ ïøåíèöû è ôàê-
òîðàìè ìèêðîêëèìàòà, óðîæàéíîñòüþ ïøåíèöû è ãëóáèíîé ïîëèâà. Îäíîðàçîâûé ïîëèâ âî
âðåìÿ ìåæôàçíûõ ïåðèîäîâ «êîëîøåíèå» è «ìîëî÷íàÿ ñïåëîñòü» óâåëè÷èâàëè ýôôåêòèâ-
íîñòü óñâîåíèÿ âîäû è óðîæàéíîñòü çåðíà. Ýôôåêòèâíîñòü ïîòðåáëåíèÿ âîäû (îò 0,95 äî
1,99 êã/ì3) ñîðòîì ïøåíèöû Ñàäîâî 1 áûëà íàèâûñøåé â îïûòå ñ ïîëèâîì ïðè ðàçíîñòè òåì-
ïåðàòóð ñâûøå 1 oC. Ïðè óâåëè÷åíèè ñòàíäàðòíûõ îòêëîíåíèé êîëè÷åñòâà îñàäêîâ âîçðàñòàëà
ýôôåêòèâíîñòü ïîòðåáëåíèÿ âîäû ðàñòåíèÿìè è óðîæàéíîñòü çåðíà. Ïðè óìåíüøåíèè â ïî-
ëèâíûõ îïûòàõ ñòàíäàðòíûõ îòêëîíåíèé ïîêàçàòåëåé âëàæíîñòè ïî÷âû óâåëè÷èâàëàñü óðî-
æàéíîñòü çåðíà.

Êëþ÷åâûå ñëîâà: ïøåíèöà, óðîæàéíîñòü, òåìïåðàòóðà, îñàäêè, îðîøåíèå, ñòàíäàðòíîå
îòêëîíåíèå.
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Ê ÞÁÈËÅÞ ÀÊÀÄÅÌÈÊÀ Â.À. ÑÎËÎØÅÍÊÎ

Â íîÿáðå 2016 ã. èñïîëíèëîñü 70 ëåò ñî äíÿ ðîæäåíèÿ è 46 ëåò ïðîèç-
âîäñòâåííîé è íàó÷íî-îáùåñòâåííîé äåÿòåëüíîñòè àêàäåìèêà ÐÀÍ, äîê-
òîðà ñåëüñêîõîçÿéñòâåííûõ íàóê, ïðîôåññîðà, çàñëóæåííîãî äåÿòåëÿ íàóêè
Ðîññèéñêîé Ôåäåðàöèè Âëàäèìèðà Àíäðååâè÷à Ñîëîøåíêî.

Ïîñëå øêîëû Âëàäèìèð Àíäðååâè÷ ïîñòóïèë â ñåëüñêîõîçÿéñòâåííûé
èíñòèòóò íà îòäåëåíèå çîîòåõíèè. Ïî îêîí÷àíèè èíñòèòóòà îí íà÷àë ðàáî-
òàòü â Èíñòèòóòå öèòîëîãèè è ãåíåòèêè Íîâîñèáèðñêîãî àêàäåìãîðîäêà.
Òàì ìîëîäîé ñïåöèàëèñò íà÷àë çàíèìàòüñÿ íàó÷íûì òâîð÷åñòâîì, ïîñòà-
íîâêîé ýêñïåðèìåíòîâ. Îäíàêî ôóíäàìåíòàëüíóþ íàóêó Âëàäèìèð Àíä-
ðååâè÷ ñìåíèë íà áîëåå ïðèáëèæåííóþ ê çåìëå è æèâîòíûì, ïîñòóïèâ â
àñïèðàíòóðó ïðè Ñèáèðñêîì íàó÷íî-èññëåäîâàòåëüñêîì è ïðîåêòíî-òåõ-
íîëîãè÷åñêîì èíñòèòóòå æèâîòíîâîäñòâà ÑÎ ÂÀÑÕÍÈË. Âñêîðå óñïåø-
íî çàùèòèë êàíäèäàòñêóþ äèññåðòàöèþ ïî êîðìëåíèþ ñåëüñêîõîçÿéñòâåí-
íûõ æèâîòíûõ.

Ïðîéäÿ ïóòü îò ìëàäøåãî íàó÷íîãî ñîòðóäíèêà äî äèðåêòîðà èíñòèòó-
òà, Âëàäèìèð Àíäðååâè÷ äîïîäëèííî çíàåò íå òîëüêî ñïåöèôèêó ðàáîòû
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ó÷åíîãî, íî è àäìèíèñòðàòèâíóþ äåÿòåëüíîñòü, âêëþ÷àÿ êðóã âîïðîñîâ
ó÷åíîãî ñåêðåòàðÿ è çàìåñòèòåëÿ äèðåêòîðà.

Ðàçâèòèå æèâîòíîâîäñòâà â Ðîññèè, îñîáåííî â Ñèáèðè, âñåãäà ïðîõî-
äèëî ñëîæíî è íå âñåãäà áûëî ïðèîðèòåòíûì íàïðàâëåíèåì. Èç êîìïëåêñà
ñóùåñòâóþùèõ ïðîáëåì â æèâîòíîâîäñòâå Â.À. Ñîëîøåíêî âûáðàë ãëàâ-
íóþ, ñòåðæíåâóþ – êîðìîîáåñïå÷åíèå è êîðìëåíèå æèâîòíûõ. Íàó÷íûå
èññëåäîâàíèÿ Â.À. Ñîëîøåíêî ïîñâÿùåíû ðàçðàáîòêå áèîëîãè÷åñêèõ îñ-
íîâ êîðìëåíèÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ. Âëàäèìèð Àíäðååâè÷ ñ
ñîòðóäíèêàìè ëàáîðàòîðèè êîðìëåíèÿ ïðîâîäèëè îïûòû ïî ïîèñêó íîâûõ
êîðìîâûõ ñðåäñòâ è äîáàâîê, îáîãàùàþùèõ ðàöèîí æèâîòíûõ ïðîòåèíîì
è ýíåðãèåé. Èññëåäîâàíèÿ â ýòîì íàïðàâëåíèè ïîçâîëèëè ó÷åíîìó ñîçäàòü
ôóíäàìåíòàëüíûé òðóä – ìîíîãðàôèþ «Íîðìû è ðàöèîíû êîðìëåíèÿ
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ».

Èçó÷àÿ êà÷åñòâî çàãîòîâëåííûõ êîðìîâ, îñîáåííî ñèëîñîâ, ÷àñòî íå
ñîîòâåòñòâóþùèõ òðåáîâàíèÿì äàæå âòîðîãî êëàññà, Â.À. Ñîëîøåíêî ïðåä-
ëîæèë ïðè çàêëàäêå èõ ìàññû èñïîëüçîâàòü ýëåêòðîõèìè÷åñêè àêòèâèðî-
âàííûå ðàñòâîðû, êîòîðûå ïîäàâëÿëè ðîñò ïàòîãåííîé ìèêðîôëîðû è
óñèëèâàëè ìîëî÷íî-êèñëîå áðîæåíèå. Â ñåðèè îïûòîâ ïîëó÷åíû ïîëîæè-
òåëüíûå ðåçóëüòàòû, ÷òî ïîçâîëèëî äàòü ïðàêòè÷åñêèå ðåêîìåíäàöèè ïî
èñïîëüçîâàíèþ ýëåêòðîõèìè÷åñêè àêòèâèðîâàííûõ ðàñòâîðîâ â æèâîòíî-
âîäñòâå.

Íåäîñòàòîê â ðàöèîíàõ æèâîòíûõ áåëêà ìîæíî âîñïîëíèòü äîáàâëå-
íèåì ìî÷åâèíû, íî ïðè îïðåäåëåííîé åå ïîäãîòîâêå. Äëèòåëüíûå ðàçíî-
ïëàíîâûå ýêñïåðèìåíòû ïîçâîëèëè Â.À. Ñîëîøåíêî íàéòè áåçîïàñíûé è
ýôôåêòèâíûé ñïîñîá èñïîëüçîâàíèÿ ìî÷åâèíû â ðàöèîíå æèâîòíûõ.

Â ïîñëåäíèå ãîäû â Ðîññèþ íà÷àëè èíòåíñèâíî çàâîçèòü èìïîðòíûé
ñêîò. Ó÷åíûå Ñèáèðñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà æèâîòíî-
âîäñòâà ÑÎ ÐÀÑÕÍ ïîä ðóêîâîäñòâîì Â.À. Ñîëîøåíêî ïðèñòóïèëè ê ñî-
âåðøåíñòâîâàíèþ ìåñòíîãî ñêîòà ïóòåì ñêðåùèâàíèÿ æèâîòíûõ ñ ãîë-
øòèíñêîé ïîðîäîé. Ïîâûøåíèå ïðîäóêòèâíîñòè ñîçäàííûõ ïîðîä áûëî
ãëàâíûì â ñåëåêöèîííîé ðàáîòå. Îäíàêî ïðè ýòîì íå óïóñêàëè èç âèäà
âîñïðîèçâîäèòåëüíûå ñïîñîáíîñòè æèâîòíûõ, ýêñòåðüåð, ïðîäóêòèâíîå
äîëãîëåòèå, êîòîðûå îêàçàëèñü õóæå ó çàâåçåííîãî ñêîòà, ÷åì ó ìåñòíîãî
óëó÷øåííîãî. Íàïðÿæåííàÿ ðàáîòà ñåëåêöèîíåðîâ ïðèâåëà ê ñîçäàíèþ
òðåõ òèïîâ êðóïíîãî ðîãàòîãî ñêîòà ìîëî÷íîãî íàïðàâëåíèÿ – ïðèîáñêîãî,
êðàñíîÿðñêîãî, ïðèáàéêàëüñêîãî. Êðîìå òîãî, äëèòåëüíàÿ ñåëåêöèÿ ìÿñ-
íîãî ñêîòà ñ èñïîëüçîâàíèåì ëó÷øåãî ïëåìåííîãî çàðóáåæíîãî ìàòåðèàëà
çàâåðøèëàñü ñîçäàíèåì â ãåðåôîðäñêîé ïîðîäå òèïà ñàäîâñêèé, â ñèììåí-
òàëüñêîé ïîðîäå – ìÿñíîãî òèïà áàãàíñêèé.

Òåñíûå ñâÿçè ñ êîëëåãàìè äðóãèõ èíñòèòóòîâ, ñ áîëüøèìè è ìàëûìè
õîçÿéñòâàìè ïîçâîëÿþò Â.À. Ñîëîøåíêî ïðîâîäèòü èíòåðåñíûå, âîñòðåáî-
âàííûå æèâîòíîâîäñòâîì íàó÷íûå èññëåäîâàíèÿ. Îí àâòîð îêîëî 300 íà-
ó÷íûõ ðàáîò, â òîì ÷èñëå òðåõ ìîíîãðàôèé, ñåìè ðåêîìåíäàöèé.

Çà ïîäãîòîâêó íàó÷íûõ êàäðîâ â 1993 ã. Âëàäèìèðó Àíäðååâè÷ó ÂÀÊ
Ðîññèéñêîé Ôåäåðàöèè ïðèñâîèë çâàíèå ïðîôåññîðà (èì ïîäãîòîâëåíû
8 äîêòîðîâ íàóê è 15 êàíäèäàòîâ). Â 2003 ã. Â.À. Ñîëîøåíêî èçáðàí ÷ëå-
íîì-êîððåñïîíäåíòîì Ðîññåëüõîçàêàäåìèè, â 2006 ã. – åìó ïðèñâîåíî çâà-
íèå çàñëóæåííîãî äåÿòåëÿ íàóêè Ðîññèéñêîé Ôåäåðàöèè, â 2007 ã. ñòàë
àêàäåìèêîì Ðîññåëüõîçàêàäåìèè, àêàäåìèêîì ÐÀÍ – ñ 2014 ã.
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Íàó÷íûå ðàçðàáîòêè Â.À. Ñîëîøåíêî íåîäíîêðàòíî äåìîíñòðèðîâà-
ëèñü íà ÂÄÍÕ ÑÑÑÐ è Âñåðîññèéñêîì âûñòàâî÷íîì öåíòðå, îòìå÷åíû ÷å-
òûðüìÿ ìåäàëÿìè è çàùèùåíû ÷åòûðüìÿ ïàòåíòàìè.

Ðóêîâîäèòü èíñòèòóòîì Âëàäèìèðó Àíäðååâè÷ó ïðèøëîñü â î÷åíü
òðóäíîå âðåìÿ ïåðåñòðîéêè. Íóæíî áûëî èìåòü ïðîçîðëèâîñòü â ðåøåíèè
ìíîãèõ íàó÷íûõ âîïðîñîâ, ìóæåñòâî âûñòîÿòü è íå ñäàòü ñâîèõ ãðàæäàí-
ñêèõ è íàó÷íûõ ïîçèöèé.

Âñÿ íàó÷íàÿ îáùåñòâåííîñòü ïîçäðàâëÿåò Âëàäèìèðà Àíäðååâè÷à ñ
þáèëååì, æåëàåò åìó çäîðîâüÿ, ñ÷àñòüÿ è íîâûõ òâîð÷åñêèõ óñïåõîâ!

Àêàäåìèêè Ã.À. Ðîìàíåíêî, À.Ë. Àñååâ, Â.È. Ôèñèíèí, À.Ñ. Äîí÷íêî,
Â.À. Ìîðîç, Í.È. Êàøåâàðîâ, À.Í. Âëàñåíêî, È.Ô. Õðàìöîâ, Â.Ã. Ãóãëÿ,

Â.Â. Àëüò, Ï.Ì. Ïåðøóêåâè÷, ñîòðóäíèêè Ñèáèðñêîãî ôåäåðàëüíîãî
íàó÷íîãî öåíòðà àãðîáèîòåõíîëîãèé ÐÀÍ
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Ê 105-ËÅÒÈÞ ÑÎ ÄÍß ÐÎÆÄÅÍÈß È.È. ÑÈÍßÃÈÍÀ

Ãàìçèêîâ Ã.Ï. Ñèáèðñêèé ïåðèîä òâîð÷åñêîé æèçíè È.È. Ñèíÿãèíà, ¹ 4.

ÁÈÎÒÅÕÍÎËÎÃÈß

Ðîæàíñêàÿ Î.À., Ëîìîâà Ò.Ã., Øèëîâà Ò.Â., Ãîðøêîâà Å.Ì. Íîâûå ñîìàêëî-
íàëüíûå ëèíèè ñîè äëÿ ñåëåêöèè â Ñèáèðè, ¹ 2.

Êàëìûêîâà Ã.Â., Ãîðîáåé È.Ì., Îñèïîâà Ã.Ì. Ïåðñïåêòèâû èñïîëüçîâàíèÿ
Bacillus thuringiensis êàê áèîëîãè÷åñêîãî àãåíòà çàùèòû ðàñòåíèé, ¹ 4.

ÇÅÌËÅÄÅËÈÅ È ÕÈÌÈÇÀÖÈß

Ãàëååâ Ð.Ô., Øàøêîâà Î.Í. Âëèÿíèå óäîáðåíèé è ôàêòîðîâ áèîëîãèçàöèè íà
ïðîäóêòèâíîñòü êîðìîâîãî ñåâîîáîðîòà â ëåñîñòåïè Çàïàäíîé Ñèáèðè, ¹ 2.

Äîáðîòâîðñêàÿ Í.È., Ñåìåíäÿåâà Í.Â., Êàïóñòÿí÷èê Ñ.Þ., Èâàíîâà Ì.È. Ïîä-
õîäû ê ðàçðàáîòêå ñèñòåìû îöåíêè ðåñóðñíîãî ïîòåíöèàëà àãðîëàíäøàôòîâ, ¹ 4.

Åäèìåè÷åâ Þ.Ô., Øïåäò À.À. Ìîäåëèðîâàíèå ïðîäóêòèâíîñòè ÿðîâîé ïøå-
íèöû  â àãðîëàíäøàôòàõ Êðàñíîÿðñêîãî êðàÿ, ¹ 2.

Êîìàðîâà Í.À., Êîçëîâà Ë.Ì. Èçìåíåíèå ñîäåðæàíèÿ ãóìóñà â ñâåòëî-ñåðîé
ëåñíîé ïî÷âå ïîä âëèÿíèåì ðàçëè÷íûõ ïàðîâ, ¹ 3.

Êîñòþê À.Â., Ëóêà÷åâà Í.Ã. Îöåíêà ýêîëîãè÷åñêîé áåçîïàñíîñòè ïðèìåíåíèÿ
ãåðáèöèäà Ñòåëëàð, ¹ 4.

Êóðà÷åíêî Í.Ë., Áîïï Â.Ë. Äèíàìèêà óãëåðîäà âîäîðàñòâîðèìîãî ãóìóñà â ÷åð-
íîçåìå îáûêíîâåííîì ïîä ÷èñòûìè è áèíàðíûìè ïîñåâàìè äîííèêà, ¹ 5.

Ïàâëîâà À.È., Êàëè÷êèí Â.Ê. Èñïîëüçîâàíèå ãåîìîðôîìåòðè÷åñêîãî àíàëèçà
ðåëüåôà ïðè ñîçäàíèè áàçû äàííûõ ñåëüñêîõîçÿéñòâåííûõ çåìåëü, ¹ 5.

Ïåðôèëüåâ Í.Â., Âüþøèíà Î.À. Âëèÿíèå ïëîòíîñòè ïî÷âû ïðè ðàçëè÷íûõ ñèñ-
òåìàõ îñíîâíîé îáðàáîòêè íà óðîæàéíîñòü ÿ÷ìåíÿ, ¹ 1

Ðàçèíà À.À., Äÿòëîâà Î.Ã. Ñèäåðàëüíûé ïàð – àãðîïðèåì äëÿ ñíèæåíèÿ ðàñ-
ïðîñòðàíåíèÿ êîðíåâîé ãíèëè, ¹ 6.

Ñèíåùåêîâ Â.Å., Òêà÷åíêî Ã.È. Ñîäåðæàíèå ñûðîé êëåéêîâèíû â çåðíå ÿðîâîé
ïøåíèöû ïðè ìèíèìèçàöèè îáðàáîòêè ÷åðíîçåìà âûùåëî÷åííîãî, ¹ 2.

ÐÀÑÒÅÍÈÅÂÎÄÑÒÂÎ È ÑÅËÅÊÖÈß

Àøìàðèíà Ë.Ô., Êîíÿåâà Í.Ì., Êîðîáåéíèêîâ À.Ñ. Êîìïëåêñíàÿ óñòîé÷èâîñòü
ñîðòîâ ÿðîâîãî ðàïñà ê ãðèáíûì ôèòîïàòîãåíàì â óñëîâèÿõ Çàïàäíîé Ñèáèðè,
¹ 3.

Êîëïàêîâ Í.À., ×åðíûøåâà Í.Í., Òóëèíà À.Î. Îöåíêà êîëëåêöèîííûõ îáðàç-
öîâ ðåäèñà äëÿ ñåëåêöèè â Çàïàäíîé Ñèáèðè, ¹ 6.

Ëèõåíêî Í.Í., Ïàðêèíà Î.Â., ×è÷êàíü Å.À. Èíòðîäóêöèÿ êëåíà îñòðîëèñòíîãî
â óñëîâèÿõ ëåñîñòåïè Ïðèîáüÿ, ¹ 6.

Ïóçèêîâ À.Í., Ñóâîðîâà Þ.Í. Êðóïíîïëîäíûå ñîðòà ïîäñîëíå÷íèêà â þæíîé
ëåñîñòåïè Çàïàäíîé Ñèáèðè, ¹ 3.

Ñóðèí Í.À., Ëÿõîâà Í.Å., Ãåðàñèìîâ Ñ.À., Ëèïøèí À.Ã. Áèîëîãè÷åñêèå îñîáåí-
íîñòè è ñåëåêöèîííîå çíà÷åíèå ñîðòîâ ÿ÷ìåíÿ ñèáèðñêîé ñåëåêöèè, ¹ 1.

Òåìèðîâ Ê.Ñ., Ñàëìèíà È.Ñ., Äîìàíñêàÿ Ì.Ê. Óðîæàéíîñòü è áèîõèìè÷åñêèå
ïîêàçàòåëè ñåëåêöèîííûõ ëèíèé ãîðîõà ïîñåâíîãî ðàçëè÷íîãî ìîðôîòèïà, ¹ 5.
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Ôîìèíà Ì.Í. Îñîáåííîñòè ôîðìèðîâàíèÿ çåðíîâîé ïðîäóêòèâíîñòè ïåð-
ñïåêòèâíûõ ñîðòîâ ÿ÷ìåíÿ â çîíå Ñåâåðíîãî Çàóðàëüÿ, ¹ 2.

Þñîâà Î.À., Íèêîëàåâ Ï.Í. Ïðîäóêòèâíîñòü è êà÷åñòâî çåðíà ÿ÷ìåíÿ â óñëî-
âèÿõ þæíîé ëåñîñòåïè Çàïàäíîé Ñèáèðè, ¹ 6.

ÊÎÐÌÎÂÀß ÁÀÇÀ

Èâàíîâ Ð.Â., Èëüèí À.Í. Ïèòàòåëüíàÿ öåííîñòü îòàâû ñåÿíîãî áîáîâî-çëàêî-
âîãî è åñòåñòâåííîãî òðàâîñòîåâ ïðè òåáåíåâêå ëîøàäåé, ¹ 2.

Êàøåâàðîâ Í.È., Ïîëþäèíà Ð.È., Ïîòàïîâ Ä.À. Ãåíåòè÷åñêèå ðåñóðñû êîðìî-
âûõ ðàñòåíèé Ñèáèðè, ¹ 4.

Ïàòðèí Ï.À., Êîíäðàòîâ À.Ô., Ïøåíîâ Å.À., Ðóäàêîâ Ä.Ñ. Ïðîèçâîäñòâî çåðíî-
êîðìîâûõ ñìåñåé â óñëîâèÿõ Ñèáèðè, ¹ 1.

Ñàäîõèíà Ò.À., Ëîìîâà Ò.Ã., Áàêøàåâ Ä.Þ. Ïðîäóêòèâíîñòü ñìåøàííûõ ïîñå-
âîâ çåðíîôóðàæíûõ êóëüòóð è êà÷åñòâî ñåíàæà èç íèõ, ¹ 2.

ÑÀÄÎÂÎÄÑÒÂÎ

Àñáàãàíîâ Ñ.Â., Êîáîçåâà Å.Â., Àãàôîíîâ À.Â. Ïîêîé è ïðîðàñòàíèå ñåìÿí ðÿ-
áèíû ñèáèðñêîé â çàâèñèìîñòè îò óñëîâèé õðàíåíèÿ è îáðàáîòêè ôèòîãîðìîíà-
ìè, ¹ 5.

Ïåòðóê Â.À., Áîðîâèêîâà Ò.Â., Àïîëèíàðüåâà È.Ê. Èíòðîäóêöèÿ ñîðòîâ çåìëÿ-
íèêè êðóïíîïëîäíîé â óñëîâèÿõ ëåñîñòåïè Çàïàäíîé Ñèáèðè, ¹ 6.

ÆÈÂÎÒÍÎÂÎÄÑÒÂÎ

Àíãàíîâ Â.Â., Öûáèêîâà Ð.Í. Îöåíêà ýêñòåðüåðà ëîøàäåé âîñòî÷íî-ñàÿíñêîãî
ýêîòèïà áóðÿòñêîé ïîðîäû, ¹ 3.

Áåëîçåðöåâà Ñ.Ë., Ïåòðóõèíà Ë.Ë. Ïðîäîëæèòåëüíîñòü ïðîäóêòèâíîãî èñ-
ïîëüçîâàíèÿ äî÷åðåé ðàçíûõ áûêîâ-ïðîèçâîäèòåëåé äâóõ îáùåïîðîäíûõ ëèíèé,
¹ 3.

Ãîí÷àðåíêî Ã.Ì., Ãðèøèíà Í.Á., Ïëàõèíà Î.Â., Áåêñåèòîâ Ò.Ê. Ïîëèìîðôèçì
ãåíà CSN3 ñèììåíòàëüñêîé ïîðîäû ñêîòà ðàçíûõ ýêîëîãî-ãåîãðàôè÷åñêèõ çîí è
ñâÿçü ãåíîòèïîâ ñ ïðîäóêòèâíîñòüþ, ¹ 6.

Ãîí÷àðåíêî Ã.Ì., Ãðèøèíà Í.Á., Ïëàõèíà Î.Â., Ãåðàñèì÷óê Ë.Ä., Áàìáóõ Â.È.,
Ïàíêîâ Å.À., Ïàíêîâ Ñ.À. Âëèÿíèå ãîëøòèíèçàöèè ñèììåíòàëüñêîé ïîðîäû íà èç-
ìåíåíèå ïîëèìîðôèçìà ãåíîâ CSN3, BLG è èõ ñâÿçü ñ ïðîäóêòèâíîñòüþ è ñûðîïðè-
ãîäíîñòüþ, ¹ 4.

Èíåðáàåâ Á.Î., Ðûêîâ À.È., Äóðîâ À.Ñ., Áîðèñîâ Í.Â., Õðàìöîâà È.À. Íîâîå
òåõíîëîãè÷åñêîå ðåøåíèå äëÿ ìÿñíîé ôåðìû ïî ïðîèçâîäñòâó äèåòè÷åñêîé ãîâÿ-
äèíû, ¹ 5.

Êàí-Îîë Á.Ê., Ëóäó Á.Ì. Áèîõèìè÷åñêèé ñîñòàâ ìîëîêà òóâèíñêèõ ÿêîìàòîê,
¹ 4.

Êðîïà÷åâ Ä.Â., Ìîðóçè È.Â., Ñòàðöåâà Å.À., Íîçäðèí Ã.À., Ïèùåíêî Å.Â., Èâà-
íîâà À.Á. Ïðèìåíåíèå áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ äëÿ óâåëè÷åíèÿ ñêîðîñòè
ðîñòà ïîçâîíî÷íûõ æèâîòíûõ, ¹ 3.

Êðûöûíà Ò.È., Êî÷íåâ Í.Í., Þäèí Í.Ñ. Èññëåäîâàíèå ïîëèìîðôèçìà –
793 Ñ/Ò â ïðîìîòîðå ãåíà TNF-a ó êðóïíîãî ðîãàòîãî ñêîòà ðàçíîé ïîðîäíîé ïðè-
íàäëåæíîñòè, ¹ 1.

Ëóäó Á.Ì., Êàí-Îîë Á.Ê. Ìÿñíàÿ ïðîäóêòèâíîñòü ìîëîäíÿêà ÿêîâ, ¹ 2.
Ìóðçèíà Ò.Â., Âåðøèíèí À.Ñ., Äåìèäîíîâà Ò.Á. Ðîëü àâñòðàëèéñêèõ ìåðèíîñîâ

â âûâåäåíèè àðãóíñêîãî òèïà çàáàéêàëüñêîé ïîðîäû îâåö, ¹ 1.
Ìóðçèíà Ò.Â., Äàìäèíîâà Ë.Ã. Âëèÿíèå æèâîé ìàññû îâöåìàòîê àðãóíñêîãî

òèïà íà ðîñò è ðàçâèòèå ïîòîìñòâà, ¹ 1.
Õàìèðóåâ Ò.Í., Âîëêîâ È.Â., Äàáàåâ Î.Ä. Óáîéíûå êà÷åñòâà ïîìåñíîãî ìîëîä-

íÿêà îâåö ðàçíîãî ïðîèñõîæäåíèÿ, ¹ 6.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.
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Õàóñòîâ Â.Í., Ñíèãèðåâ Ñ.È., Ëè Ñ.Ñ., Ïèëþêøèíà Å.Â., Ïîêóòíåâ À.Ñ. Ïðèìå-
íåíèå ÿèö àðòåìèè â ðàöèîíàõ êóð, ¹ 5.

Öûáèêîâà Ð.Í. Ôèçèîëîãè÷åñêîå ñîñòîÿíèå ÿêîâ Âîñòî÷íîãî Ñàÿíà ïðè èí-
òðîäóêöèè â ëåñîñòåïíóþ çîíó Áóðÿòèè, ¹ 4.

×ûñûìà Ð.Á., Ìàêàðîâà Å.Þ., Äååâà Â.Ñ. Õàðàêòåðèñòèêà îâåö è êîç ìåñòíûõ
ïîðîä Ðåñïóáëèêè Òûâà ïî àíòèãåíàì ãðóïï êðîâè, ¹ 4.

Øâûäêîâ À.Í., Ëàíöåâà Í.Í., Ðÿáóõà Ë.À. Ôèçèîëîãè÷åñêèé ñòàòóñ ñåëüñêî-
õîçÿéñòâåííîé ïòèöû ïðè ïðèìåíåíèè êîðìîâûõ äîáàâîê è àíòèáèîòèêà, ¹ 3.

ÂÅÒÅÐÈÍÀÐÈß

Àêóëîâà À.Ï., Êàçàðèíîâ Í.Ï., Äîí÷åíêî Í.À. Ìîäåëü îòãðàíè÷åííîãî ïåðèòî-
íèòà íà íåëèíåéíûõ ëàáîðàòîðíûõ ìûøàõ, ¹ 3.

Ãóñòîêàøèí Ê.À., Ãóñëàâñêèé È.È., Áàðûøíèêîâ Ï.È., Ðåçíè÷åíêî Ç.Ì., Ôåäî-
ðîâà Ã.À., Íîâèêîâ Í.À. Íîçîëîãè÷åñêèé ïðîôèëü èíôåêöèîííûõ áîëåçíåé ñåëü-
ñêîõîçÿéñòâåííûõ æèâîòíûõ Àëòàéñêîãî êðàÿ â ñèñòåìå ýïèçîîòîëîãè÷åñêîãî
ìîíèòîðèíãà, ¹ 6.

Èîíèíà Ñ.Â., Äîí÷åíêî Í.À., Äîí÷åíêî Â.Í. Âçàèìîñâÿçü öèðêóëÿöèè ìèêî-
áàêòåðèé âî âíåøíåé ñðåäå ñ òóáåðêóëèíîâûìè ðåàêöèÿìè ó æèâîòíûõ, ¹ 2.

Ëîïàòèí Ñ.Â., Ñàìîëîâîâ À.À. Òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü ñóëüôîãåëÿ
ïðè áîëåçíÿõ ïàëüöåâ ó êîðîâ, ¹ 1.

Ëóíèöûí Â.Ã., Ìèõàéëîâ Â.È., Òèøêîâ Ì.Þ., Øìàêîâà Î.Í. Àíàëèç ýïèçî-
îòè÷åñêîé ñèòóàöèè ïî èíâàçèîííûì áîëåçíÿì êîïûòíûõ îõîòíè÷üåãî õîçÿéñòâà,
¹ 3.

Ñìåðòèíà Å.Þ., Ïàâëîâ À.Â. Ñîäåðæàíèå ïîëîâûõ è ñòåðîèäíûõ ãîðìîíîâ â
ñûâîðîòêå êðîâè êîðîâ èðìåíñêîãî òèïà, ¹ 4.

Òîëñòûõ Í.À., Ëåîíîâ Ñ.Â., Èòýñü Þ.Â., Ãîðîäîâ Â.Ñ., Þøêîâ Þ.Ã., Ñòåáëå-
âà Ã.Ì. Âëèÿíèå êîðìîâûõ äîáàâîê íà îñíîâå îðãàíè÷åñêèõ êèñëîò íà áàêòåðèàëü-
íîå îáñåìåíåíèå êîìáèêîðìà, ¹ 4.

Òðåáóõîâ À.Â., Ýëåíøëåãåð À.À. Âçàèìîñâÿçü îñíîâíûõ ïîêàçàòåëåé ìèíåðàëü-
íîãî îáìåíà ó áîëüíûõ êåòîçîì êîðîâ è ðîæäåííûõ îò íèõ òåëÿò, ¹ 5.

Øêèëü Í.Í., Ñîêîëîâ Ì.Þ., Ñìîëÿíèíîâ Þ.È., Áåëÿåâà Í.Þ. Èçó÷åíèå ýô-
ôåêòà ñòèìóëÿöèè ÿè÷íèêîâ êðûñ ïðåïàðàòàìè Îâàðèíèí è Ôîëëèãîí, ¹ 1.

ÌÅÕÀÍÈÇÀÖÈß È ÝËÅÊÒÐÈÔÈÊÀÖÈß
ÑÅËÜÑÊÎÃÎ ÕÎÇßÉÑÒÂÀ

Áëîõèí Þ.È., Àíàíüåâ È.Ï., Çóáåö Â.Ñ. Èññëåäîâàíèå ÷àñòîòíî-âëàæíîñòíûõ
äèýëåêòðè÷åñêèõ õàðàêòåðèñòèê êîðìîâûõ òðàâ ñ èñïîëüçîâàíèåì ïðåöèçèîííîãî
èçìåðèòåëÿ èìïåäàíñà, ¹ 1.

Áóëãàêîâ Ñ.À., Âîðîíèí Ä.Ì. Èññëåäîâàíèå ïðîöåññà ïðîãðåâà äâèãàòåëÿ ïîñëå
ïóñêà â óñëîâèÿõ îòðèöàòåëüíûõ òåìïåðàòóð, ¹ 3.

Äîìíûøåâ Ä.À., Âîðîíèí Ä.Ì., Äîëãóøèí À.À., Êóðíîñîâ À.Ô., Áàðàíîâ Ä.Â.
Ïðèìåíèìîñòü ãèäðàâëè÷åñêèõ àìîðòèçàòîðîâ àâòîìîáèëåé â óñëîâèÿõ îòðèöà-
òåëüíûõ òåìïåðàòóð, ¹ 4.

Èâàêèí Î.Â., Íåñòÿê Â.Ñ. Ïðèìåíåíèå çàùèòíûõ ýêðàíîâ ïðè âûðàùèâàíèè
òîìàòîâ â îòêðûòîì ãðóíòå, ¹ 2.

Íàçàðîâ Í.Í., ßêîâëåâ Í.Ñ. Ðàñïðåäåëåíèå ðàáî÷åé æèäêîñòè áàêïðåïàðàòîâ
â ïîäëàïîâîì ïðîñòðàíñòâå ïîñåâíîãî ðàáî÷åãî îðãàíà, ¹ 4.

Íàçàðîâ Í.Í., ßêîâëåâ Í.Ñ. Ïîñåâíîé ðàáî÷èé îðãàí äëÿ ðåàëèçàöèè áîðîçä-
êîâîãî ëåíòî÷íîãî ïîñåâà çåðíîâûõ, ¹ 5.

Íåìöåâ À.Å., Êîðîòêèõ Â.Â., Äåëÿãèí Â.Í. Îáåñïå÷åíèå ðàáîòîñïîñîáíîñòè
òåõíèêè â ÀÏÊ íà îñíîâå ìîäåëüíûõ ñåðâèñíûõ òåõíè÷åñêèõ êëàñòåðîâ, ¹ 6.

Ïøåíîâ Å.À., Ãóñüêîâ Þ.À., Áëûíñêèé Þ.Í., Íàãåëü È.È. Ñîâåðøåíñòâîâàíèå
ñèñòåìû ïîäà÷è ïëàñòè÷íîãî ìàòåðèàëà â ôîðìîâî÷íûé àïïàðàò, ¹ 4.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.
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Òèõîíîâñêèé Â.Â., Áëûíñêèé Þ.Í., Ãóñüêîâ Þ.À. Ïîâûøåíèå ýôôåêòèâíîñòè
ðàáîòû ìàøèí íà óáîðêå çåðíîâûõ â Ñèáèðè, ¹ 3.

Òîðîïîâ Â.Ð. Âûáîð òåõíîëîãè÷åñêèõ ñõåì çåðíîî÷èñòèòåëüíî-ñóøèëüíûõ
êîìïëåêñîâ, ¹ 2.

ßêîâëåâ Í.Ñ. Ïðèìåíåíèå êîëüöåâîé áîðîíû ïðè ðàçáðîñíîì ïîñåâå ñåìÿí,
¹ 2.

ßêîâëåâ Í.Ñ., Áëûíñêèé Þ.Í., Íàçàðîâ Í.Í., ×åðíûõ Â.È. Êà÷åñòâî îáðàáîò-
êè ïî÷âû â çàâèñèìîñòè îò ðàçìåðà êóëüòèâàòîðíûõ ëàï, ñêîðîñòè àãðåãàòà è âëàæ-
íîñòè ïî÷âû, ¹ 4.

ßêîâëåâ Í.Ñ., Êîëèíêî Ï.Â. Òÿãîâîå ñîïðîòèâëåíèå ïî÷âîîáðàáàòûâàþùèõ
è ïîñåâíûõ ìàøèí, ¹ 1.

ßêîâëåâ Í.Ñ., Öåãåëüíèê À.Ï., ×åðíûõ Â.È. Âëèÿíèå ðàçìåðà ëàï ïîñåâíûõ
àãðåãàòîâ íà êà÷åñòâî îáðàáîòêè ïî÷âû, ¹ 3.

ÀÂÒÎÌÀÒÈÇÀÖÈß, ÌÎÄÅËÈÐÎÂÀÍÈÅ
È ÈÍÔÎÐÌÀÖÈÎÍÍÎÅ ÎÁÅÑÏÅ×ÅÍÈÅ

Àëåéíèêîâ À.Ô., Ìèíååâ Â.Â. Èçìåðåíèå ìåõàíè÷åñêèõ ñâîéñòâ ÿãîä îáëåïèõè
è ñìîðîäèíû, ¹ 4.

Àëåéíèêîâ À.Ô., Ìèíååâ Â.Â., Çîëîòàð¸â Â.À., ¨ëêèí Î.Â. Êîìïëåêñ ñðåäñòâ
êîíòðîëÿ äëÿ ñåëåêöèè, ñîðòîèçó÷åíèÿ è ïðîìûøëåííîãî ïðîèçâîäñòâà îáëåïèõè,
¹ 6.

Ãðåáåííèêîâà È.Ã. Ìåòîäèêà îöåíêè ôîðì òðèòèêàëå ñ ïðèìåíåíèåì êîì-
ïëåêñà êîìïüþòåðíûõ ïðîãðàìì, ¹ 5.

Ãóðîâà Ò.À., Ëóãîâñêàÿ Î.Ñ., Ñâåæèíöåâà Å.À. Èñïîëüçîâàíèå âèðòóàëüíîãî
ïðèáîðà «ËÈÑÒÎÌÅÐ» äëÿ îïðåäåëåíèÿ ïëîùàäè ïîðàæåíèÿ ëèñòüåâ, ¹ 6.

Åëêèí Î.Â. Ïðèìåíåíèå ìíîãîêðèòåðèàëüíîé îöåíêè èñïîëüçîâàíèÿ òåõíèêè
è ðåñóðñîâ ñåëüõîçïðåäïðèÿòèÿ, ¹ 5.

Èñàêîâà Ñ.Ï., Ëàï÷åíêî Å.À. Web-êîìïëåêñ íà áàçå ìàòåìàòè÷åñêîé ìîäåëè
ôîðìèðîâàíèÿ îïòèìàëüíîãî ìàøèííî-òðàêòîðíîãî ïàðêà, ¹ 5.

Ôåäîðîâ À.Ã., Êðèêîâ À.Ì., Äåëÿãèí Â.Í., Ëèâøèö Â.Ì., Ìîíîñçîí À.À. Ïðî-
ãíîçèðîâàíèå îñòàòî÷íîãî ðåñóðñà óçëîâ è àãðåãàòîâ ãðóçîâûõ àâòîìîáèëåé â ñðåäå
ýëåêòðîííîé òàáëèöû, ¹ 3.

×àíûøåâ Ä.È., Àëåéíèêîâ À.Ô., Ãðåáåííèêîâà È.Ã., ×åøêîâà À.Ô., Ñòåïî÷-
êèí Ï.È. Êëàñòåðèçàöèÿ îáðàçöîâ ïèùåâîãî ñûðüÿ ïðè ñåëåêöèè, ¹ 6.

ÏÅÐÅÐÀÁÎÒÊÀ
ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÉ ÏÐÎÄÓÊÖÈÈ

Ëóíèöûí Â.Ã., Áåëîçåðñêèõ È.Ñ., Ìàðêîâà Í.À. Áèîõèìè÷åñêèé ñîñòàâ è áèî-
ëîãè÷åñêàÿ àêòèâíîñòü øêóðû ìàðàëà è ïðîäóêòîâ åå ïåðåðàáîòêè, ¹ 6.

Ëóíèöûí Â.Ã., Íåïðèÿòåëü À.À. Áåçîòõîäíàÿ òåõíîëîãèÿ ïåðåðàáîòêè ïðîäóê-
öèè ïàíòîâîãî îëåíåâîäñòâà, ¹ 5.

Íèöèåâñêàÿ Ê.Í.,Ìîòîâèëîâ Î.Ê. Èññëåäîâàíèå ìèêðîáèîëîãè÷åñêîé áåçî-
ïàñíîñòè ïîëóôàáðèêàòà èç ïëîäîâ ðÿáèíû îáûêíîâåííîé, ¹ 2.

Øåëåïîâ Â.Ã., Åðìîõèí Â.Ã., Åðìîõèíà À.È. Èñïîëüçîâàíèå äîáàâêè èç ïøå-
íèöû â ðåöåïòóðå ïåëüìåíåé äëÿ ñîöèàëüíîãî ïèòàíèÿ, ¹ 3.

×åêðûãà Ã.Ï., Ïëàõîâà À.À. Ïûëüöåâîé àíàëèç ìåäîâ þãà Çàïàäíîé Ñèáèðè,
¹ 6.

ÝÊÎÍÎÌÈÊÀ

Ïûæèêîâà Í.È., Îâñÿíêî Ë.À., Êîâàëåíêî Å.È. Îöåíêà ýôôåêòèâíîñòè ñóáñè-
äèé â ìîëî÷íîå ñêîòîâîäñòâî Êðàñíîÿðñêîãî êðàÿ, ¹ 3.

Ñèáèðñêèé âåñòíèê ñåëüñêîõîçÿéñòâåííîé íàóêè, ¹ 6, 2016.

ÏÅÐÅ×ÅÍÜ ÑÒÀÒÅÉ, ÎÏÓÁËÈÊÎÂÀÍÍÛÕ Â ÆÓÐÍÀËÅ Â 2016 ã.

127



Ôèëèìîíîâà Í.Ã., Îçåðîâà Ì.Ã. Äîïîëíèòåëüíîå ãîñóäàðñòâåííîå ñóáñèäèðî-
âàíèå íà îñíîâå òèïèçàöèè àãðàðíîãî ñåêòîðà ðåãèîíà, ¹ 4.

Øàãèâàëèåâ Ë.Ð. Îöåíêà âëèÿíèÿ ïîêàçàòåëåé ñåëüñêîõîçÿéñòâåííîãî ïðîèç-
âîäñòâà è êàäðîâîãî ïîòåíöèàëà íà ðåçóëüòàòèâíîñòü àãðàðíîãî ñåêòîðà, ¹ 5.

ÏÐÎÁËÅÌÛ. ÑÓÆÄÅÍÈß

Áëûíñêèé Þ.Í., Äîêèí Á.Ä., Åëêèí Î.Â., Èâàíîâ Í.Ì., Ìàðòûíîâà Â.Ë. Ìå-
òîäè÷åñêèå ïîäõîäû ê âûáîðó òåõíîëîãèé è òåõíè÷åñêèõ ñðåäñòâ ïðè ïðîèçâîäñòâå
çåðíà â óñëîâèÿõ Ñèáèðè, ¹ 2.

Ìóðçèíà Ò.Â., Âåðøèíèíà Â.À. Ôîðìèðîâàíèå ðûíêà ïðîäóêöèè îâöåâîäñòâà â
Çàáàéêàëüñêîì êðàå, ¹ 1.

×åïóðèí Ã.Å. Èâàíîâ Í.Ì. Òåîðåòè÷åñêèå îñíîâû ðàçðàáîòêè òåõíîëîãè÷å-
ñêîãî ïàñïîðòà çåðíîóáîðî÷íîãî êîìáàéíà, ¹ 2.

Þøêîâà Ë.ß., Äîí÷åíêî Í.À. Ôóíêöèîíàëüíî-ñòîèìîñòíîé àíàëèç â âåòåðè-
íàðèè, ¹ 1.

ÈÇ ÈÑÒÎÐÈÈ ÑÅËÜÑÊÎÕÎÇßÉÑÒÂÅÍÍÎÉ ÍÀÓÊÈ

Äàíèëîâà À.À., Ïî÷âåííî-ìèêðîáèîëîãè÷åñêèå èññëåäîâàíèÿ â Ñèáèðñêîì
íàó÷íî-èññëåäîâàòåëüñêîì èíñòèòóòå çåìëåäåëèÿ è õèìèçàöèè, ¹ 1.

Äîí÷åíêî À.Ñ., Ïàïêîâ Ñ.À., Ñàìîëîâîâà Ò.Í. Èç èñòîðèè ñèáèðñêèõ íàó÷-
íî-èññëåäîâàòåëüñêèõ èíñòèòóòîâ æèâîòíîâîäñòâà è âåòåðèíàðèè â ïåðèîä ïîëè-
òè÷åñêèõ ðåïðåññèé 1930-õ ãîäîâ, ¹ 5.

Ïîëþäèíà Ð.È. Ñåëåêöèÿ êëåâåðà ëóãîâîãî â Ñèáèðè, ¹ 5.
Óðàçîâà Ë.Ä. Ðàçâèòèå êîðìîïðîèçâîäñòâà â óñëîâèÿõ Íàðûìà: ñòðàíèöû èñ-
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1. Íà ïóáëèêàöèþ ïðåäñòàâëÿåìûõ â ðåäàêöèþ ìàòåðèàëîâ òðåáóþòñÿ
ïèñüìåííîå ðàçðåøåíèå è ðåêîìåíäàöèÿ ðóêîâîäñòâà îðãàíèçàöèè, íà ñðåä-
ñòâà êîòîðîé ïðîâîäèëèñü ðàáîòû. Ðóêîïèñü ïîäïèñûâàåòñÿ àâòîðîì (ñîàâ-
òîðàìè). Ñâåäåíèÿ îá àâòîðàõ (ñîàâòîðàõ) çàïîëíÿþòñÿ ñîãëàñíî ïðåäñòàâ-
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� Ó÷åíàÿ ñòåïåíü
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2. Ïðåäñòàâëÿåìàÿ ñòàòüÿ äîëæíà ñîäåðæàòü íîâûå, åùå íå îïóáëèêî-

âàííûå, ðåçóëüòàòû íàó÷íûõ èññëåäîâàíèé è ñîîòâåòñòâîâàòü îäíîé èç
ñëåäóþùèõ ðóáðèê: «Çåìëåäåëèå è õèìèçàöèÿ», «Ðàñòåíèåâîäñòâî è ñåëåê-
öèÿ», «Ñàäîâîäñòâî», «Áèîòåõíîëîãèÿ», «Êîðìîâàÿ áàçà», «Çàùèòà ðàñòå-
íèé», «Ìåëèîðàöèÿ», «Æèâîòíîâîäñòâî», «Âåòåðèíàðèÿ», «Ðûáîâîäñòâî»,
«Ïåðåðàáîòêà ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè», «Ìåõàíèçàöèÿ è ýëåê-
òðèôèêàöèÿ», «Àâòîìàòèçàöèÿ, ìîäåëèðîâàíèå è èíôîðìàöèîííîå îáåñ-
ïå÷åíèå», «Ýêîíîìèêà», «Ïðîáëåìû. Ñóæäåíèÿ», «Íàó÷íûå ñâÿçè»,
«Êðàòêèå ñîîáùåíèÿ», «Èç äèññåðòàöèîííûõ ðàáîò».

3. Ñòàòüþ íåîáõîäèìî ïðåäñòàâèòü â äâóõ ýêçåìïëÿðàõ íà îäíîé ñòîðî-
íå ñòàíäàðòíîãî ëèñòà ôîðìàòà À4, áåç ðóêîïèñíûõ âñòàâîê è ïîìàðîê, à
òàêæå â ýëåêòðîííîì âàðèàíòå. Òåêñò îôîðìëÿåòñÿ â ïðîãðàììå Word, êåã-
ëåì 14, øðèôòîì Times New Roman, ñ èíòåðâàëîì 1,5, âñå ïîëÿ 2,0 ñì, íó-
ìåðàöèÿ ñòðàíèö âíèçó è ïîñåðåäèíå.

4. Îáúåì ñòàòüè, âêëþ÷àÿ òàáëèöû, èëëþñòðàöèè è áèáëèîãðàôèþ, íå
äîëæåí ïðåâûøàòü 10 ñòðàíèö êîìïüþòåðíîãî íàáîðà; ñòàòåé, ðàçìåùàå-
ìûõ â ðóáðèêàõ «Èç äèññåðòàöèîííûõ ðàáîò» è «Êðàòêèå ñîîáùåíèÿ», – íå
áîëåå 4 ñòðàíèö.

5. Ïîðÿäîê îôîðìëåíèÿ ñòàòüè: ÓÄÊ, èíèöèàëû è ôàìèëèÿ àâòîðà,
ó÷åíîå çâàíèå è ñòåïåíü, äîëæíîñòü, ïîëíîå íàçâàíèå íàó÷íîãî ó÷ðåæäå-
íèÿ, â êîòîðîì ïðîâåäåíû èññëåäîâàíèÿ, àäðåñ ýëåêòðîííîé ïî÷òû àâòîðà,
íàçâàíèå ñòàòüè êðàòêîå è èíôîðìàòèâíîå (íå áîëåå 70 çíàêîâ), ðåôåðàò
íà ðóññêîì è àíãëèéñêîì ÿçûêàõ (íå ìåíåå 200 ñëîâ), êëþ÷åâûå ñëîâà
(5–10), îñíîâíîé òåêñò ñòàòüè, áèáëèîãðàôè÷åñêèé ñïèñîê (íå ìåíåå
15 èñòî÷íèêîâ).

Ïðèìåðíûé ïëàí ñòàòüè, ïðåäñòàâëÿåìîé äëÿ îïóáëèêîâàíèÿ:
– ïîñòàíîâêà ïðîáëåìû, öåëü, çàäà÷è èññëåäîâàíèÿ;
– óñëîâèÿ, ìåòîäû (ìåòîäèêà) èññëåäîâàíèÿ, îïèñàíèå îáúåêòà, ìåñòî è

âðåìÿ ïðîâåäåíèÿ èññëåäîâàíèÿ;
– ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå;
– âûâîäû.
6. Áèáëèîãðàôè÷åñêèé ñïèñîê äîëæåí áûòü îôîðìëåí â ñîîòâåòñòâèè ñ

òðåáîâàíèÿìè è ïðàâèëàìè ñîñòàâëåíèÿ áèáëèîãðàôè÷åñêîé ññûëêè (ÃÎÑÒ
Ð 7.05– 2008) â âèäå îáùåãî ñïèñêà â ïîðÿäêå öèòèðîâàíèÿ: â òåêñòå ññûëêà
íà èñòî÷íèê îòìå÷àåòñÿ ïîðÿäêîâîé öèôðîé â êâàäðàòíûõ ñêîáêàõ, íàïðè-
ìåð [1]. Ëèòåðàòóðà â ñïèñêå äàåòñÿ íà òåõ ÿçûêàõ, íà êîòîðûõ îíà èçäàíà;



áèáëèîãðàôè÷åñêèå äàííûå ïðèâîäÿòñÿ ïî òèòóëüíîìó ëèñòó èçäàíèÿ, âñå
ýëåìåíòû áèáëèîãðàôè÷åñêîãî ïåðå÷íÿ îòäåëÿþòñÿ äðóã îò äðóãà òèðå; öèô-
ðû, îáîçíà÷àþùèå òîì, âûïóñê, èçäàíèå, ñòðàíèöû, ñòàâÿòñÿ ïîñëå ñîêðà-
ùåííîãî ñëîâà, íàïðèìåð: Ò. 3, âûï. 8. – Ñ. 15–20.

Ñõåìà ïåðå÷íÿ áèáëèîãðàôè÷åñêèõ äàííûõ:
� äëÿ ìîíîãðàôèé – ôàìèëèÿ è èíèöèàëû àâòîðà èëè ïåðâûõ ÷åòûðåõ

(åñëè ýòî êîëëåêòèâíàÿ ìîíîãðàôèÿ, ññûëêà äàåòñÿ íà íàçâàíèå êíèãè),
íàçâàíèå êíèãè, ïîâòîðíîñòü èçäàíèÿ, ìåñòî èçäàíèÿ, íàçâàíèå èçäàòåëü-
ñòâà, ãîä èçäàíèÿ, íîìåð òîìà, îáùèé îáúåì.

� äëÿ ñòàòåé – ôàìèëèÿ, èíèöèàëû àâòîðà èëè ïåðâûõ òðåõ è äð., íà-
çâàíèå ñòàòüè, åñëè ýòî æóðíàë – åãî íàçâàíèå, ãîä âûïóñêà, òîì, íîìåð,
ñòðàíèöû, åñëè ñáîðíèê – åãî íàçâàíèå, ìåñòî èçäàíèÿ, èçäàòåëüñòâî, ãîä
èçäàíèÿ, íîìåð òîìà, âûïóñêà, ñòðàíèöû.

7. Ôîðìóëû äîëæíû áûòü íàïå÷àòàíû ÷åòêî. Íåîáõîäèìî ñîáëþäàòü
ðàçëè÷èÿ ìåæäó îäèíàêîâûìè ïî íà÷åðòàíèþ ïðîïèñíûìè è ñòðî÷íûìè
áóêâàìè, ïîä÷åðêèâàÿ ïðîïèñíûå áóêâû äâóìÿ ÷åðòî÷êàìè ñíèçó. Ëàòèí-
ñêèå áóêâû ðàçìå÷àþòñÿ âîëíèñòîé ÷åðòîé ñíèçó.

8. Òàáëèöû äîëæíû èìåòü ïîðÿäêîâûé íîìåð è íàçâàíèå. Äèàãðàììû
ñëåäóåò ïðåäñòàâëÿòü â ïðîãðàììå Excel (ñ áàçîé äàííûõ, íà îñíîâå êîòî-
ðîé îíè ïîñòðîåíû). Íà îñÿõ àáñöèññ è îðäèíàò ãðàôèêîâ óêàçûâàþòñÿ âå-
ëè÷èíû è åäèíèöû èçìåðåíèÿ. Íå ðåêîìåíäóåòñÿ ðèñóíêè çàãðîìîæäàòü
íàäïèñÿìè, ëó÷øå äåòàëè çàíóìåðîâàòü è ðàñøèôðîâàòü â ïîäðèñóíî÷íîé
ïîäïèñè èëè òåêñòå ñòàòüè. Ôîòîãðàôèè äîëæíû áûòü ñäåëàíû ñ õîðîøåãî
íåãàòèâà, êîíòðàñòíîé ïå÷àòüþ. Âñåì èëëþñòðàöèÿì íóæíî äàòü ñêâîçíóþ
íóìåðàöèþ. Íåîáõîäèìî èçáåãàòü ïîâòîðåíèé äàííûõ â òàáëèöàõ, ãðàôè-
êàõ è òåêñòå ñòàòüè.

9. Êîððåêòóðà äàåòñÿ àâòîðàì ëèøü äëÿ êîíòðîëÿ. Ñòèëèñòè÷åñêàÿ
ïðàâêà, äîïîëíåíèÿ è ñîêðàùåíèÿ íå äîïóñêàþòñÿ.

10. ×èñëî ïóáëèêàöèé îäíîãî àâòîðà â íîìåðå æóðíàëà íå äîëæíî ïðå-
âûøàòü äâóõ, ïðè ýòîì âòîðàÿ ñòàòüÿ äîïóñòèìà ëèøü â ñîàâòîðñòâå.

11. Ïëàòà çà ïóáëèêàöèþ ñòàòåé â æóðíàëå ñ àñïèðàíòîâ íå âçèìàåòñÿ,
äëÿ èíûõ àâòîðîâ ñòàòüè â æóðíàëå ïóáëèêóþòñÿ íà ïëàòíîé îñíîâå.

Ïîñëå ïðîõîæäåíèÿ ðåöåíçèðîâàíèÿ ðóêîïèñè ðåäàêöèÿ íàïðàâëÿåò â
àäðåñ îðãàíèçàöèè èëè àâòîðà ñ÷åò (êâèòàíöèþ) äëÿ îïëàòû.

Â ñòîèìîñòü ïóáëèêàöèè âõîäèò îäèí áåñïëàòíûé àâòîðñêèé ýêçåìïëÿð
æóðíàëà. Ñòîèìîñòü ïåðåñûëêè – 150 ðóáëåé ïî Ðîññèè, 200 ðóáëåé – â çàðó-
áåæíûå ñòðàíû. Àâòîð ìîæåò çàêàçàòü è äîïîëíèòåëüíî îïëàòèòü ëþáîå êî-
ëè÷åñòâî ýêçåìïëÿðîâ.

Àâòîð, ïîäïèñûâàÿ ñòàòüþ è íàïðàâëÿÿ åå â ðåäàêöèþ, òåì ñàìûì
ïåðåäàåò àâòîðñêèå ïðàâà íà èçäàíèå ýòîé ñòàòüè ðåäàêöèè æóðíàëà.

Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî íå ðåãèñòðèðîâàòü ðóêîïèñè,
íå îòâå÷àþùèå íàñòîÿùèì òðåáîâàíèÿì.

Âñå ðóêîïèñè, ïðåäñòàâëÿåìûå äëÿ ïóáëèêàöèè â æóðíàëå, ïðîõî-
äÿò ðåöåíçèðîâàíèå, ïî ðåçóëüòàòàì êîòîðîãî ðåäêîëëåãèÿ ïðèíèìà-
åò ðåøåíèå î öåëåñîîáðàçíîñòè îïóáëèêîâàíèÿ ìàòåðèàëîâ.
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êàíèå ó÷åíîé ñòåïåíè äîêòîðà è êàíäèäàòà íàóê.

Æóðíàë ïðåäñòàâëåí â ìåæäóíàðîäíîé áèáëèîãðà-
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