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ÎÒ ÎÁÅÑÏÅ×ÅÍÍÎÑÒÈ ÒÅÏËÎÌ È ÂËÀÃÎÉ

Ïðåäñòàâëåíû ðåçóëüòàòû 17-ëåòíåãî ïîëåâîãî îïûòà Êðàñíîÿðñêîãî íàó÷íî-èññëåäîâà-
òåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà íà ïîñåâàõ êîíêóðñíîãî ñîðòîèñïûòàíèÿ ÿ÷ìåíÿ ïî
ïàðîâîìó ïðåäøåñòâåííèêó. Âûÿâëåíà çàâèñèìîñòü ôîðìèðîâàíèÿ óðîæàÿ ðàçëè÷íûõ ïî
ñêîðîñïåëîñòè ñîðòîâ ÿðîâîãî ÿ÷ìåíÿ Àãóë 2 è Êðàñíîÿðñêèé 80 îò çàïàñîâ ïðîäóêòèâíîé
âëàãè â ìåòðîâîì ñëîå ïî÷âû, ðàñïðåäåëåíèÿ îñàäêîâ è ñðåäíåñóòî÷íûõ òåìïåðàòóð ïî ôàçàì
ðàçâèòèÿ ðàñòåíèé. Â ãîäû ñ âûñîêèìè çàïàñàìè ïðîäóêòèâíîé âëàãè â ïî÷âå (áîëåå 150 ìì â
ìåòðîâîì ñëîå) îòìå÷åíà ñóùåñòâåííàÿ çàâèñèìîñòü óðîæàéíîñòè ÿ÷ìåíÿ îò ñðåäíåñóòî÷íûõ
òåìïåðàòóð âî âðåìÿ âñõîäîâ (r = 0,963), êóùåíèÿ (r = 0,643) è ôîðìèðîâàíèÿ çåðíîâêè –
âîñêîâîé ñïåëîñòè (r = 0,930). Ïîëó÷åííûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî ðàííåñïåëûé ñîðò
Àãóë 2 ïðè ôîðìèðîâàíèè óðîæàÿ áîëåå ýôôåêòèâíî èñïîëüçóåò áèîêëèìàòè÷åñêèå ðåñóðñû
ëåñîñòåïíîé çîíû Êðàñíîÿðñêîãî êðàÿ, õîòÿ â öåëîì óñòóïàåò ïî ïðîäóêòèâíîñòè ñîðòó ñðåä-
íåñïåëîãî òèïà Êðàñíîÿðñêèé 80. Óñòàíîâëåíà ÷åòêàÿ ñîïðÿæåííîñòü ìåæäó óðîæàéíîñòüþ è
çàïàñàìè ïðîäóêòèâíîé âëàãè â ìåòðîâîì ñëîå ïî÷âû (r = 0,546–0,876). Ïðè ïðîãíîçèðîâà-
íèè óðîæàéíîñòè ÿ÷ìåíÿ, êàê è äðóãèõ çåðíîâûõ êóëüòóð, âàæíûì ïîêàçàòåëåì ìîãóò ñëóæèòü
çàïàñû ïðîäóêòèâíîé âëàãè â ïî÷âå.

Êëþ÷åâûå ñëîâà: óðîæàéíîñòü, ÿðîâîé ÿ÷ìåíü, ñîðò, âëàãîîáåñïå÷åííîñòü, çàïàñû âëàãè
â ïî÷âå, îñàäêè, ñðåäíåñóòî÷íûå òåìïåðàòóðû.

Óðîæàéíîñòü çåðíîâûõ êóëüòóð â çíà÷èòåëüíîé ñòåïåíè çàâèñèò îò
áèîëîãè÷åñêèõ îñîáåííîñòåé ñîðòà, ïëîäîðîäèÿ ïî÷âû, óðîâíÿ àãðîòåõíè-
êè, ìåòåîðîëîãè÷åñêèõ ôàêòîðîâ è çàïàñîâ äîñòóïíîé âëàãè â ïî÷âå [1–3].

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ – îöåíèòü âëèÿíèå îáåñïå÷åííîñòè òå-
ïëîì è âëàãîé íà óðîæàéíîñòü ñêîðîñïåëîãî ñîðòà ÿ÷ìåíÿ Àãóë 2 è ñðåäíå-
ñïåëîãî Êðàñíîÿðñêèé 80.

ÌÀÒÅÐÈÀË È ÌÅÒÎÄÈÊÀ ÈÑÑËÅÄÎÂÀÍÈÉ

Äëÿ îöåíêè óðîæàéíîñòè èñïîëüçîâàëè äàííûå êîíêóðñíîãî ñîðòîèñ-
ïûòàíèÿ ÿ÷ìåíÿ ëàáîðàòîðèè ñåëåêöèè ñåðûõ õëåáîâ Êðàñíîÿðñêîãî íàó÷-
íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ñåëüñêîãî õîçÿéñòâà çà 1996–2012 ãã.
Îïûòû ðàçìåùàëè ïî ÷èñòîìó ïàðó. Ïî÷âà îïûòíîãî ó÷àñòêà – îáûêíî-
âåííûé ÷åðíîçåì. Â êà÷åñòâå èñõîäíîãî ìàòåðèàëà ñëóæèëè ðàííåñïåëûé
ñîðò ÿ÷ìåíÿ Àãóë 2 è ñðåäíåñïåëûé – Êðàñíîÿðñêèé 80. Ðàçíèöà ïî ñðî-
êàì âåãåòàöèè ñîñòàâèëà â ñðåäíåì 10 äíåé. Çàïàñû âëàãè â ìåòðîâîì ñëîå
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îïðåäåëÿëè ïîñëå ïîñåâà, êîëîøåíèÿ è ñîçðåâàíèÿ. Ìàòåìàòè÷åñêàÿ îáðà-
áîòêà äàííûõ âûïîëíåíà ïî Á.À. Äîñïåõîâó [4] ñ ïîìîùüþ ïàêåòà ïðî-
ãðàììû Excel.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïî çàïàñàì âëàãè â ìåòðîâîì ñëîå ïî÷âû ãîäû èññëåäîâàíèé ñóùåñò-
âåííî ðàçëè÷àëèñü ìåæäó ñîáîé, ÷òî ïîçâîëèëî âûäåëèòü òðè êîíòðàñòíûå
ãðóïïû: ãîäû ñ äîñòàòî÷íûìè çàïàñàìè ïðîäóêòèâíîé âëàãè; ñî ñðåäíèìè
çàïàñàìè; ñ íèçêèìè çàïàñàìè (ñì. òàáëèöó).

Ãîäû ñ âûñîêèìè çàïàñàìè âëàãè (150 ìì è âûøå) â ìåòðîâîì ñëîå
ïî÷âû è äîñòàòî÷íîé îáåñïå÷åííîñòüþ îñàäêàìè ïðè èõ ðàâíîìåðíîì ðàñ-
ïðåäåëåíèè â òå÷åíèå âåãåòàöèîííîãî ïåðèîäà áëàãîïðèÿòíû äëÿ ðîñòà è
ðàçâèòèÿ ÿ÷ìåíÿ. Â ýòè ãîäû îòìå÷åíà ñóùåñòâåííàÿ çàâèñèìîñòü óðîæàé-
íîñòè ÿ÷ìåíÿ îò ðåæèìà ñðåäíåñóòî÷íûõ òåìïåðàòóð âî âðåìÿ âñõîäîâ
(r = 0,963), êóùåíèÿ (r = 0,643) è ôîðìèðîâàíèÿ çåðíîâêè – âîñêîâîé ñïå-
ëîñòè (r = 0,930).

Â ãîäû ñ íèçêèìè çàïàñàìè ïðîäóêòèâíîé âëàãè â ïî÷âå ïîëó÷åíà
ñàìàÿ íèçêàÿ óðîæàéíîñòü ÿ÷ìåíÿ (ñì. òàáëèöó). Ñíèæåíèå óðîæàéíîñòè â
ýòè ãîäû ñâÿçàíî è ñ äåôèöèòîì îñàäêîâ â ïåðèîä âûõîäà ðàñòåíèé â òðóá-
êó (–25 % îò ñðåäíåìíîãîëåòíåãî çíà÷åíèÿ). Ïîâûøåííûå òåìïåðàòóðû
(2 °Ñ ê ñðåäíåìíîãîëåòíåìó çíà÷åíèþ) â ýòîò ïåðèîä çàìåäëèëè ðàçâèòèå
ðàñòåíèé, ÷òî îòðèöàòåëüíî ñêàçàëîñü íà óðîæàéíîñòè ÿ÷ìåíÿ.
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Çàïàñû ïðîäóêòèâíîé âëàãè ïî ôàçàì ðàçâèòèÿ ðàñòåíèÿ è óðîæàéíîñòü ñîðòîâ ÿ÷ìåíÿ

Ãðóïïà ïî îáåñïå÷åííîñòè
ïðîäóêòèâíîé âëàãîé Ãîä

Çàïàñû ïðîäóêòèâíîé âëàãè
â ìåòðîâîì ñëîå ïî÷âû, ìì Óðîæàéíîñòü, ö/ãà

Âñõîäû Êîëîøå-
íèå

Ñîçðåâà-
íèå

Êðàñíîÿð-
ñêèé 80 Àãóë 2

Îáåñïå÷åííîñòü:

äîñòàòî÷íàÿ 1997 80 229 133 53,6 37,6

2001 86 156 145 56,1 27,6

2009 94 148 95 43,2 32,6

2011 156 242 198 51,5 43,4

2012 96 61 85 43,2 40,9

ñðåäíÿÿ 1996 82 63 124 31,3 19,2

1998 93 87 56 35,3 31,8

2000 106 58 88 30,2 31,4

2003 48 66 66 33,2 36,9

2004 58 52 98 36,2 39,9

2005 64 75 97 31,1 38,7

2006 54 68 106 34,9 40,9

2008 154 52 71 37,2 37,6

íèçêàÿ 1999 18 18 12 12,2 9,6

2002 45 17 56 19,8 21,1

2007 54 24 118 27 23,5

2010 48 20 94 25,6 25,5



Âûÿâëåíà òåñíàÿ ñîïðÿæåííîñòü ìåæäó óðîæàéíîñòüþ è çàïàñàìè
ïðîäóêòèâíîé âëàãè â ìåòðîâîì ñëîå ïî÷âû ó ñðåäíåñïåëîãî ñîðòà Êðàñ-
íîÿðñêèé 80 (r = 0,876) è ìåíåå òåñíàÿ – ó ðàííåñïåëîãî ñîðòà Àãóë 2
(r = 0,546).

Ðàçâèòèå ðàñòåíèé ðàííåñïåëîãî ñîðòà îñóùåñòâëÿåòñÿ óñêîðåííûìè
òåìïàìè ïî ñðàâíåíèþ ñî ñðåäíåñïåëûì è çàâèñèìîñòü óðîæàéíîñòè îò
êëèìàòè÷åñêèõ ôàêòîðîâ ó òàêîãî ñîðòà ñèëüíåå.

Îñàäêè â ïåðèîä âûõîäà ðàñòåíèÿ â òðóáêó â ñî÷åòàíèè ñ îïòèìàëüíû-
ìè òåìïåðàòóðàìè áëàãîïðèÿòñòâîâàëè ôîðìèðîâàíèþ ïðîäóêòèâíîãî êî-
ëîñà è ðàñòåíèÿ â öåëîì.

Äåôèöèò îñàäêîâ â íàèáîëåå êðèòè÷åñêèå ôàçû ðàçâèòèÿ ðàñòåíèé â
ñî÷åòàíèè ñ ïîâûøåííûìè òåìïåðàòóðàìè – ïðè÷èíà ïðîÿâëåíèÿ àòìî-
ñôåðíîé çàñóõè. Â òàêèõ óñëîâèÿõ, êàê ïðàâèëî, ôîðìèðóåòñÿ íåâûñîêèé
óðîæàé. Îñîáåííî íàãëÿäíî ýòî ïðîÿâëÿåòñÿ â ãîäû ñ íèçêèìè çàïàñàìè
ïî÷âåííîé âëàãè.

Îòñóòñòâèå êîððåëÿöèîííûõ ñâÿçåé óðîæàéíîñòè ñ çàïàñàìè ïî÷âåí-
íîé âëàãè â ãîäû ôîðìèðîâàíèÿ ñðåäíåé óðîæàéíîñòè èçó÷àåìûõ ñîðòîâ
îáúÿñíÿåòñÿ òåì, ÷òî àòìîñôåðíûå îñàäêè íå â ïîëíîé ìåðå êîìïåíñèðóþò
íåäîñòàòîê âëàãè â ïî÷âå. Ïðè ýòîì ñóùåñòâåííûå êîððåêòèâû âíîñÿò è
òåìïåðàòóðíûå ôàêòîðû. Íà ðàííåñïåëûé ñîðò Àãóë 2 ïîâûøåííûå òåìïå-
ðàòóðû îêàçûâàþò áîëåå óãíåòàþùåå âîçäåéñòâèå, ÷åì íà ñðåäíåñïåëûé
ñîðò Êðàñíîÿðñêèé 80.

Óñòàíîâëåíî, ÷òî ïîâûøåííûå òåìïåðàòóðû â ïåðèîä âñõîäîâ è êóùå-
íèÿ ïðè íèçêèõ çàïàñàõ ïðîäóêòèâíîé âëàãè â ïî÷âå óñêîðÿþò ïðîõîæäå-
íèå óêàçàííûõ ôàç ðàçâèòèÿ ðàñòåíèé, îñîáåííî ó ñîðòîâ ñêîðîñïåëîãî
òèïà, ÷òî îòðèöàòåëüíî ñêàçûâàåòñÿ íà èõ ïðîäóêòèâíîñòè.

Âûÿâëåíî, ÷òî àòìîñôåðíûå îñàäêè â ñî÷åòàíèè ñ òåìïåðàòóðíûì ðå-
æèìîì ïðè ðàçíîì óðîâíå îáåñïå÷åííîñòè çàïàñîâ âëàãè â ïî÷âå ìîãóò
óñèëèâàòü èëè îñëàáëÿòü ñâîå âëèÿíèå íà ðîñò è ðàçâèòèå ðàñòåíèé ÿ÷ìå-
íÿ, âûïîëíÿÿ êîððåêòèðóþùóþ, à èíîãäà è ðåøàþùóþ ðîëü â ôîðìèðîâà-
íèè âåëè÷èíû óðîæàÿ. Ïî óðîæàéíîñòè ðàííåñïåëûå ñîðòà óñòóïàþò
ñðåäíåñïåëûì. Íåñìîòðÿ íà ýòî, îíè â ðàçíûå ãîäû ìîãóò áîëåå ýôôåêòèâ-
íî èñïîëüçîâàòü áèîêëèìàòè÷åñêèå ðåñóðñû ðåãèîíà. Çàïàñû ïðîäóêòèâ-
íîé âëàãè â ìåòðîâîì ñëîå ïî÷âû îáûêíîâåííîãî ÷åðíîçåìà ìîãóò äî
íåêîòîðîé ñòåïåíè ñëóæèòü äîñòàòî÷íî íàäåæíûì ïîêàçàòåëåì ïðè ïðî-
ãíîçèðîâàíèè óðîæàéíîñòè ÿ÷ìåíÿ, êàê è äðóãèõ çåðíîâûõ êóëüòóð, â öåí-
òðàëüíîé ëåñîñòåïè Êðàñíîÿðñêîãî êðàÿ.
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PRODUCTIVITY OF BARLEY VARIETIES
OF VARIOUS MATURITY GROUPS

DEPENDING ON HEAT AND MOISTURE AVAILABILITY

Results are given from 17-year field experiment of the Krasnoyarsk Research Institute of
Agriculture, Russian Academy of Agricultural Sciences, carried out on barley after fallow predecessor
in a competitive variety trial. The yield formation in spring barley cultivars Agul 2 and Krasnoyarsky
80 differing in early ripeness has been found to depend on available moisture reserves in the 1 m soil
layer, rainfall distribution and daily mean temperatures with respect to the plant development stages.
In years with high available moisture reserves in soil (more than 150 mm in the 1 m layer), barley
productivity was observed to considerably depend on daily mean temperatures during sprouting (r =
0.963), tillering (r = 0.643) and kernel forming – wax ripeness (r = 0.930). The results obtained show
that the early-ripening cultivar Agul 2 more effectively utilizes bioclimatic resources of the
forest-steppe zone of Krasnoyarsk Territory, although it yields to the Krasnoyarsky 80 cultivar in
productivity. Distinct correlation between productivity and available moisture reserves in the 1 m soil
layer (r = 0.546–0.876) was established. Available moisture reserves in soil can be a significant
indicator in predicting productivity of both barley and other grain crops.

Keywords: productivity, spring barley, cultivar, moisture supply, available moisture reserves,
precipitation, daily mean temperatures.
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