
productivity of croup rotation was on fon dolomite meal in doose of the potassium fer-

tilizer 140 kg/ha of plase croup rotation end was 80,8 c/hà f. un.

The max effect of lime was on second year after carrying in lime material. Most in-

fluence on index of acidity soil exerted chalk (0,28 un. from 1 t w.s. CaCO
3
). Exacte

displacement medium reaction (ðÍ
kcl

) in dolomite meal was 0,12 un., and in carbon-

ate sapropel – 0,19 un.

For achievement level pH 6,10-6,20 and to avoid momentary alkali effect of soil in

consequence increase pH more than 6,36 using carbonate sapropel and chalk for liming

weak acidity sod-podzolic light loamy soil recommend  to use correction factor CaCo
3

–

0,63 for carbonate sapropel (lake Benin) and for chalk – 0,43 (deposit Berezov).

Using liming of soils on weak acidity sod-podzolic light loamy soil with pH 5,76-6,00

optimum dose CaCO
3

must be 2,0-2,5 t/hà w.s., it will be able to reach index ph 6,10-6,20.

Ïîñòóïèëà 5 îêòÿáðÿ  2009 ã.

ÓÄÊ 631.8.022.3:633.324:631.445.2
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ÍÀ ÄÅÐÍÎÂÎ-ÏÎÄÇÎËÈÑÒÛÕ ÏÎ×ÂÀÕ

Ò.Ì. Ñåðàÿ, Å.Í. Áîãàòûðåâà, Î.Í. Ìàðöóëü, Ð.Í. Áèðþêîâ, Â.Â. Òóðîâ
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ÂÂÅÄÅÍÈÅ

Â ñîâðåìåííûõ óñëîâèÿõ îáåñïå÷åíèå ïðîäîâîëüñòâåííîé áåçîïàñíîñòè

Ðåñïóáëèêè Áåëàðóñü – âàæíåéøàÿ ñòðàòåãè÷åñêàÿ çàäà÷à àãðîïðîìûøëåííîãî

êîìïëåêñà. Ïåðñïåêòèâíîé çåðíîâîé êóëüòóðîé ÿâëÿåòñÿ îçèìîå òðèòèêàëå. Ïî-

ñåâû îçèìîãî òðèòèêàëå ñ 1995 ã. ïî 2008 ã. âîçðîñëè ñ 32,9 äî 423,8 òûñ. ãà è â

ñòðóêòóðå çåðíîâûõ è çåðíîáîáîâûõ çàíèìàþò 18%.

Óâåëè÷åíèå ïîñåâîâ òðèòèêàëå îáóñëîâëåíî åãî âûñîêîé ïîòåíöèàëüíîé ïðî-

äóêòèâíîñòüþ, ïîâûøåííîé óñòîé÷èâîñòüþ ê áîëåçíÿì, õîðîøåé çèìîñòîéêîñòüþ,

ìåíüøåé òðåáîâàòåëüíîñòüþ ê íåáëàãîïðèÿòíûì ïî÷âåííî-êëèìàòè÷åñêèì

óñëîâèÿì ïî ñðàâíåíèþ ñ ïøåíèöåé. Êîíêóðåíòîñïîñîáíîñòü äàííîé êóëüòóðû

ñâÿçàíà òàêæå ñ âîçìîæíîñòüþ åå èñïîëüçîâàíèÿ êàê â ïðîäîâîëüñòâåííûõ öå-

ëÿõ, òàê è íà çåðíîôóðàæ. Òðèòèêàëå ñî÷åòàåò öåííûå ïðèçíàêè è ñâîéñòâà, ïðè-

ñóùèå ðæè (âûñîêàÿ ýêîëîãè÷åñêàÿ ïëàñòè÷íîñòü) è ïøåíèöå (êà÷åñòâî çåðíà).

Ïî êîðìîâûì äîñòîèíñòâàì îíî íå óñòóïàåò îñíîâíûì çåðíîôóðàæíûì êóëüòó-

ðàì. Â 1 êã çåðíà òðèòèêàëå ñîäåðæèòñÿ â ñðåäíåì 1,19 ê.åä. è 110 ã ïåðåâàðè-

ìîãî ïðîòåèíà. Ïî îáåñïå÷åííîñòè êîðìîâîé åäèíèöû ïåðåâàðèìûì ïðîòåèíîì

äàííàÿ êóëüòóðà ïðåâîñõîäèò îâåñ è ÿ÷ìåíü íà 25-29 ã [1-3].   

Â óñëîâèÿõ èíòåíñèâíîãî âåäåíèÿ ñåëüñêîõîçÿéñòâåííîãî ïðîèçâîäñòâà ïî-

ëó÷åíèå âûñîêèõ è ñòàáèëüíûõ óðîæàåâ íåâîçìîæíî áåç ïðèìåíåíèÿ óäîáðå-

íèé. Îòëè÷àÿñü âûñîêèì ïîòåíöèàëîì ïðîäóêòèâíîñòè, îçèìîå òðèòèêàëå äîñòà-

òî÷íî îòçûâ÷èâî íà âíåñåíèå óäîáðåíèé [4, 5]. Îäíàêî íà ñîâðåìåííîì ýòàïå

ïîòåíöèàëüíàÿ ïðîäóêòèâíîñòü ýòîé êóëüòóðû â óñëîâèÿõ ïðîèçâîäñòâà ðåàëè-

çîâàíà äàëåêî íå ïîëíîñòüþ.
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íî áëàãîïðèÿòíûìè ãèäðîòåðìè÷åñêèìè óñëîâèÿìè (ÃÒÊ 1,9). Ýêñòðåìàëüíûìè â

2009 ã. áûëè àïðåëü è èþíü: â àïðåëå îñàäêîâ âûïàëî â 10 ðàç ìåíüøå íîðìû,

â ðåçóëüòàòå ÃÒÊ ñîñòàâèë 0,3; â èþíå – â 3 ðàçà áîëüøå ñðåäíåìíîãîëåòíåãî

çíà÷åíèÿ è â 6 ðàç áîëüøå, ÷åì â 2008 ã., ÃÒÊ ñîñòàâèë 5,6. Âûøå íîðìû ÃÒÊ

áûë è â èþëå 2009 ã. – 2,1. 

Ðèñ.1. Ìåòåîðîëîãè÷åñêèå óñëîâèÿ â ïåðèîä âåãåòàöèè îçèìîãî òðèòèêàëå

â ãîäû ïðîâåäåíèÿ èññëåäîâàíèé

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Â ñðåäíåì çà äâà ãîäà çà ñ÷åò ïëîäîðîäèÿ äåðíîâî-ïîäçîëèñòîé ëåãêîñóãëè-

íèñòîé ïî÷âû ïîëó÷åíà óðîæàéíîñòü çåðíà îçèìîãî òðèòèêàëå 48,3 ö/ãà (òàáë. 1). 

Òàáëèöà 1

Âëèÿíèå ïðèìåíÿåìûõ óäîáðåíèé íà óðîæàéíîñòü çåðíà îçèìîãî 

òðèòèêàëå íà äåðíîâî-ïîäçîëèñòîé ëåãêîñóãëèíèñòîé ïî÷âå (2008-2009 ãã.)  
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Óðîæàéíîñòü,  

ö/ãà 

Ïðèáàâêà, ö/ãà 

Îêóïàåìîñòü 

óäîáðåíèé, êã çåðíà 

Âàðèàíò 

2008 ã. 2009 ã. ∅ 

Íà- 

âîç 

N ÐÊ 

1 ò íà-

âîçà  

1 êã  

ä.â. N 

1 êã 

ä.â. ÐÊ 

Áåç óäîáðåíèé 48,1 48,4 48,3 - - - - - - 

N
70+30

 72,9 66,7 69,8 - 21,6 - - 21,6 - 

N
70+30

Ð
60

Ê
120

 79,0 70,9 75,0 - - 5,1 - - 2,9 

Ïîñëåäåéñòâèå 20 

ò/ãà íàâîçà,  

2-é ãîä – Ôîí 1  

50,6 51,0 50,8 2,5 - - 12,8 - - 

Ôîí 1+ N
70+30 

74,9 69,1 72,0 2,2 21,2 - 11,0 21,2 - 

Ôîí 1+ N
70+30

Ð
60

Ê
120

 80,9 73,1 77,0 2,1 - 5,0 10,3 - 2,8 

Ïîñëåäåéñòâèå 40 

ò/ãà íàâîçà,  

2-é ãîä – Ôîí 2 

52,9 53,5 53,2 4,9 - - 12,4 - - 

Ôîí 2+ N
70+30 

77,0 70,7 73,9 4,0 20,7 - 10,1 20,7 - 

Ôîí 2+ N
70+30

Ð
60

Ê
120

 82,4 73,9 78,2 3,2 - 4,3 8,0 - 2,4 

Ïîñëåäåéñòâèå 60 

ò/ãà íàâîçà, 

2-é ãîä – Ôîí 3 

55,4 55,5 55,5 7,2 - - 12,0 - - 

Ôîí 3+ N
70+30 

79,0 72,6 75,8 6,0 20,4 - 10,0 20,4 - 

Ôîí 3+ N
70+30

Ð
60

Ê
120

 84,3 75,4 79,9 4,9 - 4,1 8,2 - 2,3 

ÍÑÐ
05

 2,8 3,5 4,5       





Èç ïðèìåíÿåìûõ óäîáðåíèé ïðåîáëàäàþùàÿ ðîëü ïðèíàäëåæàëà àçîòíûì óäî-

áðåíèÿì (26%). Ôîñôîðíûå è êàëèéíûå óäîáðåíèÿ è ïîñëåäåéñòâèå íàâîçà îêà-

çàëè ïðàêòè÷åñêè îäèíàêîâîå âëèÿíèå íà ôîðìèðîâàíèå óðîæàÿ òðèòèêàëå 

(6-7%). Äîëåâîå ó÷àñòèå ïî÷âåííîãî ïëîäîðîäèÿ â ôîðìèðîâàíèè óðîæàéíîñòè

çåðíà îçèìîãî òðèòèêàëå â 2009 ã. áûëî âûøå è ñîñòàâèëî 64%. Âíåñåíèå àçîò-

íûõ óäîáðåíèé ñïîñîáñòâîâàëî ôîðìèðîâàíèþ 24%, ôîñôîðíûõ è êàëèéíûõ –

6% óðîæàéíîñòè îçèìîãî òðèòèêàëå. Â 2008 ã. ñëîæèëèñü áîëåå áëàãîïðèÿòíûå

óñëîâèÿ äëÿ äåéñòâèÿ ìèíåðàëüíûõ óäîáðåíèé: ïðèìåíåíèå àçîòíûõ óäîáðåíèé

ïîâûñèëî óðîæàéíîñòü îçèìîãî òðèòèêàëå â ñðåäíåì ïî îïûòó íà 29%, ôîñôîð-

íûõ è êàëèéíûõ – íà 8 % ïðè ñíèæåíèè äîëåâîãî ó÷àñòèÿ ïî÷âåííîãî ïëîäîðî-

äèÿ äî 57%. Äîëÿ ïîñëåäåéñòâèÿ ñîëîìèñòîãî íàâîçà â ôîðìèðîâàíèè óðîæàÿ

çåðíà òðèòèêàëå â ãîäû èññëåäîâàíèé áûëà íà óðîâíå 6 %.

Ðèñ. 2. Äîëåâîå ó÷àñòèå îòäåëüíûõ ôàêòîðîâ â ôîðìèðîâàíèè óðîæàéíîñòè

çåðíà îçèìîãî òðèòèêàëå (ñðåäíåå çà 2008-2009 ãã.)

Ðàñ÷åò ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïîêàçàë, ÷òî â ñðåäíåì ïî îïûòó ÷èñ-

òûé äîõîä îò ïðèìåíåíèÿ óäîáðåíèé ñîñòàâèë 143 òûñ. ðóá. ïðè ðåíòàáåëüíîñ-

òè 38% (òàáë. 2).

Òàáëèöà 2

Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ïðèìåíåíèÿ óäîáðåíèé 

ïðè âîçäåëûâàíèè îçèìîãî òðèòèêàëå íà äåðíîâî-ïîäçîëèñòîé 

ëåãêîñóãëèíèñòîé ïî÷âå (ñðåäíåå çà 2008-2009 ãã.)
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N-óäîáðåíèÿ, 

26%

ÐÊ-óäîáðåíèÿ, 

7%

Ïîñëåäåéñòâèå 

íàâîçà, 6%

Ïî÷âà, 61%

Âàðèàíò 

×èñòûé äîõîä, 

òûñ. ðóá./ãà 

Ðåíòàáåëüíîñòü, 

% 

Áåç óäîáðåíèé - - 

N
70+30

 268,2 105 

N
70+30

Ð
60

Ê
120

 151,5 30 

Ïîñëåäåéñòâèå 20 ò/ãà 

íàâîçà, 2-é ãîä – Ôîí 1  

3,4 6 

Ôîí 1+ N
70+30 

265,0 85 

Ôîí 1+ N
70+30

Ð
60

Ê
120

 145,6 26 

Ïîñëåäåéñòâèå 40 ò/ãà 

íàâîçà, 2-é ãîä – Ôîí 2 

3,9 3 

Ôîí 2+ N
70+30 

255,4 70 

Ôîí 2+ N
70+30

Ð
60

Ê
120

 123,0 20 

Ïîñëåäåéñòâèå 60 ò/ãà 

íàâîçà, 2-é ãîä – Ôîí 3 

1,7 1 

Ôîí 3+ N
70+30 

247,6 59 

Ôîí 3+ N
70+30

Ð
60

Ê
120

 110,5 17 





òèâíîñòè àçîòíûõ óäîáðåíèé. Â ñðåäíåì çà ãîäû èññëåäîâàíèé çà ñ÷åò ïî÷âåí-

íîãî ïëîäîðîäèÿ ïîëó÷åíî 38,9 ö/ãà çåðíà îçèìîãî òðèòèêàëå. Ïîñëåäåéñòâèå

20 ò/ãà íàâîçà (2-é ãîä) îáåñïå÷èëî ïðèáàâêó óðîæàÿ íà óðîâíå 4,3 ö/ãà, ÷òî íå

ïðåâûøàëî ÍÑÐ
05

. Ñóùåñòâåííîå âëèÿíèå íà óðîæàéíîñòü îçèìîãî òðèòèêàëå

îêàçàëî ïîñëåäåéñòâèå 40-60 ò/ãà îðãàíè÷åñêèõ óäîáðåíèé, ñïîñîáñòâóÿ ôîðìè-

ðîâàíèþ 45,0-47,6 ö/ãà çåðíà. Ïðè âíåñåíèè àçîòíûõ óäîáðåíèé â çàâèñèìîñòè

îò äîç íàâîçà ïðèáàâêà óðîæàÿ çåðíà íàõîäèëàñü â ïðåäåëàõ îò 15,2 äî

17,0 ö/ãà. Íàøè äàííûå ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè èññëåäîâàíèé, ïîëó÷åííû-

ìè â ðàáîòàõ [11, 12], ñîãëàñíî êîòîðûì ïðèáàâêà óðîæàÿ çåðíà îçèìîãî òðèòè-

êàëå íà äåðíîâî-ïîäçîëèñòûõ ñóïåñ÷àíûõ ïî÷âàõ â çàâèñèìîñòè îò äîç àçîòíûõ

óäîáðåíèé äîñòèãàåò 14,4-21,0 ö/ãà. Ïðèìåíåíèå ôîñôîðíûõ è êàëèéíûõ óäîá-

ðåíèé íà ðûõëîñóïåñ÷àíîé ïî÷âå, â îòëè÷èå îò ëåãêîñóãëèíèñòîé, îáåñïå÷èëî

äîñòîâåðíîå óâåëè÷åíèå óðîæàéíîñòè îçèìîãî òðèòèêàëå, ÷òî â ñðåäíåì ïî

îïûòíûì âàðèàíòàì ñîñòàâèëî 8,6 ö/ãà. Ìàêñèìàëüíàÿ óðîæàéíîñòü çåðíà òðè-

òèêàëå (68,5-72,9 ö/ãà) ïîëó÷åíà â âàðèàíòàõ ñ âíåñåíèåì N
70+30

Ð
60

Ê
120

íà ôîíå

2-ãî ãîäà ïîñëåäåéñòâèÿ âîçðàñòàþùèõ äîç ñîëîìèñòîãî íàâîçà, îáåñïå÷èâàþ-

ùèõ ïðèáàâêó  íà óðîâíå 29,7-34,0 ö/ãà. 

Â ñðåäíåì ïî îïûòó îêóïàåìîñòü 1 ò íàâîçà íà ðûõëîñóïåñ÷àíîé ïî÷âå ñî-

ñòàâèëà 21,0 êã çåðíà, ôîñôîðíûõ è êàëèéíûõ óäîáðåíèé – 4,8 êã, ÷òî â 1,8-2,0 ðà-

çà âûøå â ñðàâíåíèè ñ ëåãêîñóãëèíèñòîé ïî÷âîé. Îêóïàåìîñòü 1 êã àçîòà íà ðûõ-

ëîñóïåñ÷àíîé ïî÷âå èçìåíÿëàñü îò 15,2 äî 17,0 êã è â ñðåäíåì ïî âàðèàíòàì

ñîñòàâèëà 16,4 êã çåðíà (èëè 78% îò âåëè÷èíû ýòîãî ïîêàçàòåëÿ, ïîëó÷åííîãî íà

ëåãêîñóãëèíèñòîé ïî÷âå). Îïëàòà 1 êã NÐÊ çåðíîì â ñðåäíåì çà ãîäû èññëåäîâà-

íèé íà ðûõëîñóïåñ÷àíîé ïî÷âå ñîñòàâèëà 8,9 êã; íà ëåãêîñóãëèíèñòîé – 9,7 êã.

Ýôôåêòèâíîñòü ïîñëåäåéñòâèÿ îðãàíè÷åñêèõ óäîáðåíèé íà äåðíîâî-ïîäçîëèñ-

òîé ðûõëîñóïåñ÷àíîé ïî÷âå áûëà ñóùåñòâåííî âûøå, ÷åì íà ëåãêîñóãëèíèñòîé. 

Íà äåðíîâî-ïîäçîëèñòîé ðûõëîñóïåñ÷àíîé ïî÷âå â âàðèàíòàõ ñ îäíîñòîðîí-

íèì ïðèìåíåíèåì ìèíåðàëüíûõ óäîáðåíèé óðîæàéíîñòü çåðíà îçèìîãî òðèòèêà-

ëå â 2009 ã. áûëà â ñðåäíåì íà 5,9 ö/ãà íèæå, ÷åì â 2008 ã. Â ñâÿçè ñ ïðîìûâíûì

ðåæèìîì ðûõëîñóïåñ÷àíîé ïî÷âû ðàñòåíèÿ îçèìîãî òðèòèêàëå ìåíüøå ïîñòðà-

äàëè îò èçáûòêà îñàäêîâ.

Ïðè ñëîæèâøèõñÿ ïîãîäíûõ óñëîâèÿõ â 2008 ã. äîëÿ ïî÷âåííîãî ïëîäîðîäèÿ

â ôîðìèðîâàíèè óðîæàéíîñòè çåðíà îçèìîãî òðèòèêàëå â ñðåäíåì ñîñòàâèëà

50%, ïîñëåäåéñòâèÿ íàâîçà – 9%; çà ñ÷åò ôîñôîðíûõ è êàëèéíûõ óäîáðåíèé ïî-

ëó÷åíî 15% óðîæàÿ, àçîòíûõ – 26% (ðèñ. 3).

Ðèñ. 3. Ðîëü îòäåëüíûõ ôàêòîðîâ â ôîðìèðîâàíèè óðîæàéíîñòè çåðíà 

îçèìîãî òðèòèêàëå íà äåðíîâî-ïîäçîëèñòîé ðûõëîñóïåñ÷àíîé ïî÷âå
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Ïî÷âà

50%

Íàâîç
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óäîáðåíèÿ
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2009 ãîä

Ïî÷âà

57%

Íàâîç

14%

N-óäîáðåíèÿ

19%

ÐÊ-

óäîáðåíèÿ

10%





êîëè÷åñòâîì ïîáî÷íîé ïðîäóêöèè â ñðåäíåì ñîñòàâèë  19,5 êã, ôîñôîðà –

10,4 êã, êàëèÿ – 19,6 êã, êàëüöèÿ – 1,5 êã, ìàãíèÿ – 1,9 êã. Íà äåðíîâî-ïîäçîëèñòîé

ðûõëîñóïåñ÷àíîé ïî÷âå ýòè ïîêàçàòåëè ñîîòâåòñòâåííî ñîñòàâèëè 18,8 êã, 9,6 êã,

16,0 êã, 1,3 êã è 1,8 êã.

ÂÛÂÎÄÛ

1. Ïðè âîçäåëûâàíèè îçèìîãî òðèòèêàëå íà äåðíîâî-ïîäçîëèñòûõ ïî÷âàõ

ìàêñèìàëüíàÿ óðîæàéíîñòü ñôîðìèðîâàëàñü â âàðèàíòàõ ñ âíåñåíèåì

N
70+30

Ð
60

Ê
120

íà ôîíå 2-ãî ãîäà ïîñëåäåéñòâèÿ âîçðàñòàþùèõ äîç íàâîçà. Íà

ëåãêîñóãëèíèñòîé ïî÷âå óðîæàéíîñòü çåðíà â ýòèõ âàðèàíòàõ ñîñòàâèëà 77,0-

79,9 ö/ãà ïðè îêóïàåìîñòè 1 êã ìèíåðàëüíûõ óäîáðåíèé â ñðåäíåì 9,0 êã çåðíà,

1 ò íàâîçà – 8,8 êã. Ïðèìåíåíèå ìèíåðàëüíûõ óäîáðåíèé íà ôîíå ïîñëåäåé-

ñòâèÿ 20-60 ò/ãà íàâîçà íà ðûõëîñóïåñ÷àíîé ïî÷âå îáåñïå÷èëî ôîðìèðîâàíèå

óðîæàéíîñòè çåðíà îçèìîãî òðèòèêàëå íà óðîâíå 68,5-72,9 ö/ãà. Êàæäûé êèëî-

ãðàìì NÐÊ ïðè ýòîì îêóïàëñÿ 9,1 êã çåðíà òðèòèêàëå, 1 ò íàâîçà – 24,4 êã.

2. ×èñòûé äîõîä â âàðèàíòàõ ñ ìàêñèìàëüíîé óðîæàéíîñòüþ íà ëåãêîñóãëè-

íèñòîé ïî÷âå ñîñòàâèë 111-146 òûñ. ðóá. ïðè ðåíòàáåëüíîñòè 17-26%, íà ðûõëî-

ñóïåñ÷àíîé ïî÷âå – 155-165 òûñ. ðóá. ïðè ðåíòàáåëüíîñòè 23-29%.

3. Óäåëüíûé âûíîñ ýëåìåíòîâ ïèòàíèÿ ñ óðîæàåì îçèìîãî òðèòèêàëå ñîñòà-

âèë â ñðåäíåì 17,8 êã àçîòà, 9,7 êã ôîñôîðà, 15,3 êã êàëèÿ, 1,3 êã êàëüöèÿ è 1,9 êã

ìàãíèÿ. 
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