
Îäíî èç óñëîâèé ñîõðàíåíèÿ è äàëüíåé-

øåãî ïîâûøåíèÿ ïëîäîðîäèÿ îðîøàåìûõ

ïî÷â – ïîñòîÿííîå ñîâåðøåíñòâîâàíèå àã-

ðîòåõíè÷åñêèõ ïðèåìîâ âîçäåëûâàíèÿ ñåëü-

ñêîõîçÿéñòâåííûõ êóëüòóð. Ñðåäè äàííûõ

ïðèåìîâ áîëüøîå çíà÷åíèå äëÿ êàæäîé ïî÷-

âåííî-êëèìàòè÷åñêîé çîíû èìååò ïîñòðîå-

íèå íàó÷íî îáîñíîâàííûõ ñèñòåì

÷åðåäîâàíèÿ êóëüòóð â ïîëåâûõ ñåâîîáîðî-

òàõ [1–3].

Öåëü èññëåäîâàíèÿ – ñðàâíèòü èçìåíå-

íèÿ áèîëîãè÷åñêîé àêòèâíîñòè ïî÷â ñóá-

òðîïè÷åñêîé çîíû â öåëèííûõ âàðèàíòàõ, â

ñåâîîáîðîòå è ïðè áåññìåííîì âûðàùèâà-

íèè êóëüòóð.
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Èçó÷åíà áèîëîãè÷åñêàÿ àêòèâíîñòü ïî÷â ñóáòðîïè÷åñêîé çîíû Àçåðáàéäæàíà. Îïûòû ïðîâåäåíû â

1992–2015 ãã. Èññëåäîâàíû àêòèâíîñòü ôåðìåíòîâ, ÷èñëåííîñòü ìèêðîîðãàíèçìîâ, èíòåíñèâíîñòü íèò-

ðèôèêàöèè, àììîíèôèêàöèè, âûäåëåíèÿ óãëåêèñëîãî ãàçà è ðàçëîæåíèÿ öåëëþëîçû â ñåâîîáîðîòå ïîä

îâîùíûìè êóëüòóðàìè è ïðè áåññìåííîì âûðàùèâàíèè êóëüòóð. Ýêñïåðèìåíòû ïðîâîäèëè â îðîøàå-

ìûõ ñåðî-áóðûõ è ëóãîâî-ñåðîçåìíûõ (ñóõîé ñóáòðîïèê), àëëþâèàëüíî-ëóãîâî-ëåñíûõ (ïîëóçàñóøëèâûé

ñóáòðîïèê), æåëòîçåìíî-ãëååâûõ (âëàæíûé ñóáòðîïèê) è öåëèííûõ ïî÷âàõ. Íà îñíîâå áèîëîãè÷åñêèõ

ïîêàçàòåëåé äàíà áèîäèàãíîñòèêà è êîìïëåêñ áèîëîãè÷åñêèõ ïàðàìåòðîâ ïî÷â. Ïðèâåäåí èíòåãðàëüíûé

ïîêàçàòåëü áèîëîãè÷åñêîãî ñîñòîÿíèÿ èçó÷àåìûõ ïî÷â. Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ â îâîùåêîðìî-

âîì ñåâîîáîðîòå îí áûë âûøå íà 18 %, ÷åì â öåëèííûõ âàðèàíòàõ, è íà 34 % âûøå, ÷åì ïðè áåññìåííîì

âûðàùèâàíèè êóëüòóð, â îâîùåáîáîâîì ñåâîîáîðîòå – ñîîòâåòñòâåííî âûøå íà 12 è 30 %. Â îðîøàåìûõ

ëóãîâî-ñåðîçåìíûõ ïî÷âàõ ýòîò ïîêàçàòåëü â ñåâîîáîðîòå ñîñòàâèë 100 %, â öåëèííûõ – áûë íèæå íà

15 %, ïðè áåññìåííîì âûðàùèâàíèè êóëüòóð – íà 35 %. Â àëëþâèàëüíî-ëóãîâî-ëåñíûõ ïî÷âàõ èíòå-

ãðàëüíûé ïîêàçàòåëü â öåëèííûõ âàðèàíòàõ ñîñòàâèë 100 %, â ñåâîîáîðîòå áûë íèæå íà 2 %, ïðè áåñ-

ñìåííîì âûðàùèâàíèè êóëüòóð – íà 40, â æåëòîçåìíî-ãëååâûõ – ñîîòâåòñòâåííî 100, 8 è 30 %.

Èíòåãðàëüíûé ïîêàçàòåëü áèîëîãè÷åñêîãî ñîñòîÿíèÿ èçó÷àåìûõ ïî÷â â ñåâîîáîðîòå è öåëèííûõ âàðèàí-

òàõ êîëåáàëñÿ â èíòåðâàëå 82–100 %, ÷òî ñîîòâåòñòâóåò ïî÷âàì ñ î÷åíü âûñîêîé áèîëîãè÷åñêîé àêòèâíî-

ñòüþ. Ïðè áåññìåííîì âûðàùèâàíèè êóëüòóð ýòîò ïîêàçàòåëü íàõîäèëñÿ â ïðåäåëàõ 60–70 %, ÷òî

ñîîòâåòñòâóåò ïî÷âàì âûñîêîé è ñðåäíåé áèîëîãè÷åñêîé àêòèâíîñòè. Èñïîëüçîâàíèå íàó÷íî îáîñíîâàí-

íûõ ñåâîîáîðîòîâ â óñëîâèÿõ îðîøåíèÿ ïîçâîëÿåò ñîõðàíèòü ïëîäîðîäèå àëëþâèàëüíî-ëóãîâî-ëåñíûõ è

æåëòîçåìíî-ãëååâûõ ïî÷â, à íà ñåðî-áóðûõ è ëóãîâî-ñåðîçåìíûõ ïî÷âàõ ïîâûñèòü åãî.

Êëþ÷åâûå ñëîâà: ïî÷âû ñóáòðîïè÷åñêîé çîíû, ñåâîîáîðîò, áåññìåííûå êóëüòóðû, áèîëîãè÷åñêàÿ

àêòèâíîñòü ïî÷âû, áèîëîãè÷åñêàÿ îöåíêà ïî÷âû.
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cåðî-áóðûå, ëóãîâî-ñåðîçåìíûå, àëëþâèàëü-

íî-ëóãîâî-ëåñíûå è æåëòîçåìíî-ãëååâûå

ïî÷âû Àçåðáàéäæàíà.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ (in WRB –

Irragic gypsic calsisols) ñóõèõ ñóáòðîïèêîâ ñî-

äåðæàíèå ãóìóñà ñîñòàâëÿåò 1,5–1,9 %, ðåàê-

öèÿ ïî÷âåííîé ñðåäû ñëàáîùåëî÷íàÿ (8,3–

8,5), ïî÷âà çàñîëåííàÿ (õëîðèä-ñóëüôàòíàÿ).

Çà ãîäû èññëåäîâàíèé â îðîøàåìûõ ñåðî-áó-

ðûõ ïî÷âàõ â øåñòèïîëüíîì îâîùåêîðìîâîì

ñåâîîáîðîòå (1-ÿ ñõåìà) âîçäåëûâàëè ëþöåð-

íó ïåðâîãî ãîäà ïîëüçîâàíèÿ + ÿ÷ìåíü, ëþ-

öåðíó âòîðîãî ãîäà ïîëüçîâàíèÿ, àðáóçû,

êàðòîôåëü, ÷åñíîê, áåëîêî÷àííóþ êàïóñòó +

òîìàòû; â ïÿòèïîëüíîì îâîùíîì ñåâîîáîðî-

òå (2-ÿ ñõåìà) – òîìàòû, ôàñîëü, àðáóçû, êàð-

òîôåëü, ôàñîëü. Â êîíòðîëüíîì âàðèàíòå íà

îäíîì è òîì æå ó÷àñòêå áåññìåííî âûðàùè-

âàëè òîìàòû, êàðòîôåëü, ÷åñíîê, áåëîêî÷àí-

íóþ êàïóñòó, àðáóçû, ôàñîëü.

Â îðîøàåìûõ ëóãîâî-ñåðîçåìíûõ ïî÷âàõ (in

WRB – Irragic gleyic calsisols) ñóõèõ ñóáòðîïè-

êîâ ïàõîòíûé ãîðèçîíò ñîäåðæèò 1,3–2,8 %

ãóìóñà. Â ìîðôîëîãè÷åñêîì ñòðîåíèè ëóãî-

âî-ñåðîçåìíûõ ïî÷â ÷àñòî âñòðå÷àþòñÿ ïðè-

çíàêè çàñîëåíèÿ è îãëååíèÿ. Â îðîøàåìûõ

ëóãîâî-ñåðîçåìíûõ ïî÷âàõ â ÷åòûðåõïîëü-

íîì îâîùåêîðìîâîì ñåâîîáîðîòå âîçäåëû-

âàëè ëþöåðíó ïåðâîãî ãîäà ïîëüçîâàíèÿ, ëþ-

öåðíó âòîðîãî ãîäà ïîëüçîâàíèÿ, îãóðöû, òî-

ìàòû. Íà êîíòðîëüíîì ó÷àñòêå áåññìåííî

âûðàùèâàëè îãóðöû è òîìàòû.

Â îðîøàåìûõ àëëþâèàëüíî-ëóãîâî-ëåñíûõ

ïî÷âàõ (in WRB – Irragic mollic luvisols) ïîëó-

çàñóøëèâûõ ñóáòðîïèêîâ ñîäåðæàíèå ãóìóñà

ñîñòàâëÿåò 3,0–3,5 %, êàðáîíàòíîñòü íàáëþ-

äàåòñÿ ïî âñåìó ïðîôèëþ, ðåàêöèÿ ïî÷âåí-

íîé ñðåäû ñëàáîùåëî÷íàÿ (8,0–8,1). Â øåñòè-

ïîëüíîì îâîùåêîðìîâîì ñåâîîáîðîòå âîçäå-

ëûâàëè ëþöåðíó ïåðâîãî ãîäà ïîëüçîâàíèÿ +

ÿ÷ìåíü, ëþöåðíó âòîðîãî ãîäà ïîëüçîâàíèÿ,

ðåï÷àòûé ëóê, îãóðöû, áåëîêî÷àííóþ êàïóñ-

òó, çåëåííóþ òðàâó + òîìàò. Íà êîíòðîëüíîì

ó÷àñòêå áåññìåííî âûðàùèâàëè òîìàòû, ðåï-

÷àòûé ëóê, îãóðöû, áåëîêî÷àííóþ êàïóñòó.

Â îðîøàåìûõ æåëòîçåìíî-ãëååâûõ ïî÷âàõ

(in WRB – Irragic gleyic luvisols) âëàæíûõ ñóá-

òðîïèêîâ ñîäåðæàíèå ãóìóñà ñîñòàâëÿåò â

âåðõíèõ ãîðèçîíòàõ 2,5–5,0 %, ðåàêöèÿ ïî÷-

âåííîé ñðåäû êèñëàÿ (pHâîä 5,5–6,5, pHñîë

5,0–5,5). Â îðîøàåìûõ æåëòîçåìíî-ãëååâûõ

ïî÷âàõ â ïÿòèïîëüíîì îâîùíîì ñåâîîáîðîòå

âîçäåëûâàëè òîìàòû, áåëîêî÷àííóþ êàïóñ-

òó + êóêóðóçó íà ñèëîñ, ðåï÷àòûé ëóê, ôàñîëü.

Íà êîíòðîëüíîì ó÷àñòêå áåññìåííî âûðàùè-

âàëè òîìàòû, áåëîêî÷àííóþ êàïóñòó, êóêóðó-

çó íà ñèëîñ, ðåï÷àòûé ëóê, ôàñîëü, ôàñîëü.

Ïîêàçàòåëè áèîëîãè÷åñêîé àêòèâíîñòè

ïî÷â îïðåäåëåíû ïî ñëåäóþùèì ìåòîäèêàì:

â ïîëåâûõ óñëîâèÿõ èíòåíñèâíîñòü âûäåëå-

íèÿ óãëåêèñëîãî ãàçà – ïî Ìàêàðîâó [4], ðàç-

ëîæåíèÿ öåëëþëîçû – ïî Âîñòðîâó è Ïåòðî-

âîé [5], â ëàáîðàòîðíûõ óñëîâèÿõ àêòèâíîñòü

ôåðìåíòîâ – ïî Õàçèåâó [6], èíòåíñèâíîñòü

íèòðèôèêàöèè – ïî Áîëîòèíîé, Àáðàìîâîé

[7], àììîíèôèêàöèè – ïî Òåïïåð ñ ñîàâò.

[8]. Ìèêðîáèîëîãè÷åñêèå àíàëèçû ïðîâåäå-

íû ìåòîäîì ïîñåâà íà ñòàíäàðòíûõ ïèòà-

òåëüíûõ ñðåäàõ: íà ìÿñî-ïåïòîííîì àãàðå

(ó÷èòûâàëè îáùåå êîëè÷åñòâî áàêòåðèé, èñ-

ïîëüçóþùèõ îðãàíè÷åñêèé àçîò), íà êðàõìà-

ëî-àììèà÷íîì àãàðå (÷èñëåííîñòü áàêòåðèé,

óòèëèçèðóþùèõ ìèíåðàëüíûå ôîðìû àçîòà),

íà ñðåäå ×àïåêà (ïî÷âåííûå ìèêðîñêîïè÷å-

ñêèå ãðèáû). Äàëåå ïîäñ÷èòûâàëè îáùåå ÷èñ-

ëî êîëîíèé, âûðîñøèõ íà äàííîé ñðåäå, è

îïðåäåëÿëè îáùóþ ÷èñëåííîñòü ìèêðîîðãà-

íèçìîâ îïðåäåëåííîé ôèçèîëîãè÷åñêîé ãðóï-

ïû. Íàáëþäåíèÿ ïðîâîäèëè â ïàõîòíîì

(ñëîé 0–25 ñì) è ïîäïàõîòíîì (25–50 ñì) ãî-

ðèçîíòàõ. Âñå àíàëèçû îñóùåñòâëÿëè â òðåõ-

êðàòíîé ïîâòîðíîñòè.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Íà ôîðìèðîâàíèå è èçìåíåíèå áèîëîãè-

÷åñêèõ ñâîéñòâ ïî÷âû ñóùåñòâåííîå âëèÿíèå

îêàçûâàåò èñïîëüçîâàíèå åå â ñåëüñêîõîçÿé-

ñòâåííîì ïðîèçâîäñòâå, ïðåäñòàâëÿþùåå

êîìïëåêñ ðàçíîîáðàçíûõ àíòðîïîãåííûõ

ôàêòîðîâ, âîçäåéñòâóþùèõ íà áèîëîãè÷å-

ñêóþ àêòèâíîñòü [9]. Àêòèâíîñòü ïî÷âåííûõ

ôåðìåíòîâ – îñíîâíîé áèîõèìè÷åñêèé ïî-

êàçàòåëü è èíäèêàòîð ïëîäîðîäèÿ ïî÷âû, à

òàêæå äèàãíîñòè÷åñêèé ïîêàçàòåëü áèîõè-

ìè÷åñêèõ ïðîöåññîâ [3, 9].

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ àêòèâ-

íîñòü ôåðìåíòà èíâåðòàçû â ñëîå 0–50 ñì çà

24 ÷ êîëåáàëàñü â èíòåðâàëå 6,40–
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15,26 ìã ãëþêîçû/ã ïî÷âû, íà áåññìåííîì

ó÷àñòêå – 5,38–11,83, â ëóãîâî-ñåðîçåìíûõ

ïî÷âàõ – ñîîòâåòñòâåííî 6,19–12,63 è 3,66–

8,75, â àëëþâèàëüíî-ëóãîâî-ëåñíûõ – 7,01–

12,15 è 4,01–8,56, â æåëòîçåìíî-ãëååâûõ –

8,30–15,35 è 6,69–13,17 ìã ãëþêîçû/ã. Â îðî-

øàåìûõ æåëòîçåìíî-ãëååâûõ ïî÷âàõ ôåð-

ìåíòàòèâíàÿ àêòèâíîñòü èíâåðòàçû áûëà

íàèáîëåå âûñîêîé.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ àêòèâ-

íîñòü ôåðìåíòà óðåàçû â ïàõîòíîì è ïîäïà-

õîòíîì ñëîÿõ çà 24 ÷ èçìåíÿëàñü â èíòåðâàëå

2,02–4,20 NH4/ã ïî÷âû, íà áåññìåííîì ó÷à-

ñòêå – 1,41–2,97, â ëóãîâî-ñåðîçåìíûõ ïî÷-

âàõ – ñîîòâåòñòâåííî 1,76–5,01 è 0,92–2,44, â

àëëþâèàëüíî-ëóãîâî-ëåñíûõ – 3,12–5,35 è

2,47–3,90, â æåëòîçåìíî-ãëååâûõ – 2,21–3,96

è 1,97–3,49 ìã NH4/ã. Áîëåå íèçêàÿ óðåàçíàÿ

àêòèâíîñòü îòìå÷åíà â æåëòîçåìíî-ãëååâûõ

ïî÷âàõ, ñðàâíèòåëüíî âûñîêàÿ – â àëëþâè-

àëüíî-ëóãîâî-ëåñíûõ.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ àêòèâ-

íîñòü ôåðìåíòà ôîñôàòàçû â ñëîå 0–50 ñì

âàðüèðîâàëà çà 1 ÷ â èíòåðâàëå 1,56–2,81 ìã

P2O5/ã ïî÷âû, ïðè áåññìåííîì âûðàùèâà-

íèè êóëüòóð – 0,69–1,92, â ëóãîâî-ñåðîçåì-

íûõ ïî÷âàõ – ñîîòâåòñòâåííî 0,74–2,28 è

0,23–0,27, â àëëþâèàëüíî-ëóãîâî-ëåñíûõ ïî÷-

âàõ – 0,50–1,15 è 0,27–0,49, â æåëòîçåì-

íî-ãëååâûõ ïî÷âàõ – 1,51–2,39 è 0,61–1,46 ìã

P2O5/ã. Ôîñôàòàçíàÿ àêòèâíîñòü áûëà áîëåå

âûñîêîé â îðîøàåìûõ ñåðî-áóðûõ, ëóãîâî-ñå-

ðîçåìíûõ è æåëòîçåìíî-ãëååâûõ ïî÷âàõ, ÷åì

â àëëþâèàëüíî-ëóãîâî-ëåñíûõ.
Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ ïîä âû-

ðàùèâàåìûìè êóëüòóðàìè àêòèâíîñòü ôåð-

ìåíòà êàòàëàçû â ñëîå 0–50 ñì â
ñåâîîáîðîòå èçìåíÿëàñü çà 1 ìèí â ïðåäåëàõ
7,8–16,9 ñì3 O2/ã ïî÷âû, ïðè áåññìåííîì
âûðàùèâàíèè êóëüòóð – 5,9–11,2, â ëóãî-
âî-ñåðîçåìíûõ – ñîîòâåòñòâåííî 3,3–8,6 è
1,9–4,1, â àëëþâèàëüíî-ëóãîâî-ëåñíûõ –
4,9–9,1 è 3,0–6,5, â æåëòîçåìíî-ãëååâûõ –
2,5–6,1 è 1,6–4,7 ñì3 O2/ã. Íàèáîëåå âûñî-
êóþ àêòèâíîñòü êàòàëàçû íàáëþäàëè â îðî-
øàåìûõ ñåðî-áóðûõ ïî÷âàõ.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ àêòèâ-

íîñòü äåãèäðîãåíàçû â ñëîå 0–50 ñì çà 24 ÷

êîëåáàëàñü â èíòåðâàëå 3,74–8,69 ìã ÒÔÔ/10 ã

ïî÷âû, ïðè áåññìåííîì âûðàùèâàíèè êóëü-

òóð – 2,03–5,43, â ëóãîâî-ñåðîçåìíûõ ñîîò-

âåòñòâåííî – 4,16–5,86 è 1,57–3,78, â àëëþâè-

àëüíî-ëóãîâî-ëåñíûõ – 2,81–5,98 è 1,61–3,77,

â æåëòîçåìíî-ãëååâûõ – 7,86–15,50 è 5,79–

8,92 ìã ÒÔÔ/10 ã. Íàèáîëåå âûñîêóþ äåãèä-

ðîãåíàçíóþ àêòèâíîñòü ïðîÿâèëè æåëòîçåì-

íî-ãëååâûå ïî÷âû.

Áèîãåííîñòü îðîøàåìûõ ïî÷â. Ïî÷âåííàÿ

ìèêðîáèîòà – ÷óâñòâèòåëüíûé èíäèêàòîð ïî-

ñëåäñòâèé àíòðîïîãåííûõ âîçäåéñòâèé íà

ïî÷âó [10]. Ìèêðîáíîå ñîîáùåñòâî ïî÷âû è

ðèçîñôåðû ðàñòåíèé, èõ ôóíêöèîíàëüíîå ñî-

ñòîÿíèå òåñíî ñâÿçàíû ñ àãðîòåõíè÷åñêèìè

ïðèåìàìè âåäåíèÿ ñåëüñêîõîçÿéñòâåííûõ

êóëüòóð [3, 11].

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ â ñëîå

0–50 ñì îáùàÿ ÷èñëåííîñòü ìèêðîîðãàíèç-

ìîâ â ñåâîîáîðîòå êîëåáàëàñü â ïðåäåëàõ

(2,1–2,8) ´ 106 ÊÎÅ/ã ñóõîé ïî÷âû, áàêòå-

ðèé – (1,4–2,0) ´ 106, ñïîðîîáðàçóþùèõ áàê-

òåðèé – (0,1–0,2) ´ 106, àêòèíîìèöåòîâ –

(2,6–5,9) ´ 105, ìèêðîñêîïè÷åñêèõ ãðèáîâ –

(1,4–3,8) ´ 103, â ëóãîâî-ñåðîçåìíûõ ñîîòâåò-

ñòâåííî – (2,0–2,2) ´ 106; (1,0–1,3) ´ 106,

(0,3–0,4) ´ 106, (4,8–6,2) ´ 105 è (3,9–4,9) ´

103, â àëëþâèàëüíî-ëóãîâî-ëåñíûõ – (2,7–

3,6) ´ 106, (2,2–3,2) ´ 106, (0,8–1,1) ´ 106,

(3,9–4,6) ´ 105 è (2,6–6,2) ´ 103, â æåëòîçåì-

íî-ãëååâûõ – (2,4–3,0) ´ 106, (1,6–2,1) ´ 106,

(0,2–0,3) ´ 106, (5,1–5,5) ´ 105 è (2,3–5,2) ´

103 ÊÎÅ/ã ñóõîé ïî÷âû. Â ñåðî-áóðûõ è ëóãî-

âî-ñåðîçåìíûõ ïî÷âàõ ñóõîé ñóáòðîïè÷åñêîé

çîíû è ïîä ìîíîêóëüòóðàìè êîëè÷åñòâî ìèê-

ðîîðãàíèçìîâ áûëî íàèìåíüøèì.

Èíòåíñèâíîñòü íèòðèôèêàöèè ïî÷â.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ èíòåíñèâ-

íîñòü íèòðèôèêàöèè â ñåâîîáîðîòå â ñëîå

0–50 ñì èçìåíÿëàñü â èíòåðâàëå 27,5–96,9 ìã

N-NO3/êã ïî÷âû, â ëóãîâî-ñåðîçåìíûõ 8,4–

13,6, â îðîøàåìûõ àëëþâèàëüíî-ëóãîâî- ëåñ-

íûõ – 13,2–50,0, â æåëòîçåìíî-ãëååâûõ –

13,1–33,7 è 8,1–19,8 ìã N-NO3/êã. Èíòåíñèâ-

íîñòü ïðè áåññìåííîì âûðàùèâàíèè êóëü-

òóð îòìå÷åíà ñðàâíèòåëüíî íèçêîé. Àêòèâ-

íîñòü ìèíåðàëèçàöèè àçîòñîåäèíåíèé â

æåëòîçåìíî-ãëååâûõ ïî÷âàõ áûëà îòíîñè-

òåëüíî íèçêîé.
Èíòåíñèâíîñòü àììîíèôèêàöèè ïî÷â.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ àêòèâíîñòü
ïðîöåññà àììîíèôèêàöèè â ñëîÿõ 0–50 ñì â
ñåâîîîáîðîòå êîëåáàëàñü â èíòåðâàëå 10,6–
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Áèîäèàãíîñòèêà ïî÷â ñóáòðîïè÷åñêîé çîíû

Âàðèàíò

Èíâåð-
òàçà, ìã

ãëþêîçû/ã
ïî÷âû

(çà 24 ÷)

Óðåàçà,
ìã/NH4 1 ã

ïî÷âû
(çà 24 ÷)

Ôîñôà-
òàçà,

ìã/P2O5 ã
ïî÷âû
(çà 1 ÷)

Êàòàëàçà,
ñì3 Î2 ã

ïî÷âû (çà 1
ìèí)

Äåãèäðîãå-
íàçà,

ìã/TFF 10 ã
ïî÷âû

(çà 24 ÷)

Íèòðèôè-
êàöèÿ,
ìã/NO3

(çà 14 äíåé)

Àììîíèôè-
êàöèÿ,

ìã/NH4
(çà 14 äíåé)

ÑÎ2, êã/ãà·
(çà 1 ÷)

Èíòåíñèâ-
íîñòü ðàç-
ëîæåíèÿ

öåëëþëîçû,
%

(çà 14 äíåé)

ÊÎÅ/ã ñó-
õîé ïî÷âû

ÈÏÁÑÏ, %

Ñóõîé ñóáòðîïèê, ñåðî-áóðûå ïî÷âû (øåñòèïîëüíûé îâîùåêîðìîâîé ñåâîîáîðîò)

Öåëèíà 11,40 4,10 1,91 10,8 4,38 46,8 17,8 2,50 8,4 1,3 ? 106 82

Ñåâîîáîðîò 11,77 3,14 2,65 13,2 6,08 65,1 21,2 3,36 10,3 2,2 ? 106 100

Áåññìåííîå âûðàùèâàíèå 8,97 2,20 1,55 8,7 3,48 34,2 14,8 2,74 7,7 1,2 ? 106 66

Ñóõîé ñóáòðîïèê, ñåðî-áóðûå ïî÷âû (ïÿòèïîëüíûé îâîùåáîáîâûé ñåâîîáîðîò)

Öåëèíà 11,40 4,10 1,91 10,8 4,38 46,8 17,8 2,50 8,4 1,3 ? 106 88

Ñåâîîáîðîò 11,24 3,09 2,70 12,3 5,71 55,6 20,4 3,32 10,0 1,8 ? 106 100

Áåññìåííîå âûðàùèâàíèå 8,97 2,20 1,55 8,7 3,48 34,2 14,8 2,74 7,7 1,2 ? 106 70

Ñóõîé ñóáòðîïèê, ëóãîâî-ñåðîçåìíûå ïî÷âû (÷åòûðåõïîëüíûé îâîùåêîðìîâîé ñåâîîáîðîò)

Öåëèíà 7,29 2,13 2,56 4,8 6,81 8,9 52,7 1,87 17,8 1,4 ? 106 85

Ñåâîîáîðîò 9,34 3,46 1,64 7,0 5,55 11,7 42,4 2,28 28,0 2,3 ? 106 100

Áåññìåííîå âûðàùèâàíèå 6,74 1,79 0,28 3,8 3,27 7,1 23,3 1,94 22,0 1,1 ? 106 65

Ïîëóçàñóøëèâûé ñóáòðîïèê, àëëþâèàëüíî-ëóãîâî-ëåñíûå ïî÷âû (øåñòèïîëüíûé îâîùåêîðìîâîé ñåâîîáîðîò)

Öåëèíà 12,8 5,6 1,48 6,2 6,75 25,7 50,4 4,90 17,4 2,8 ? 106 100

Ñåâîîáîðîò 9,69 4,24 0,93 7,1 4,88 31,2 35,6 3,39 19,5 3,7 ? 106 88

Áåññìåííîå âûðàùèâàíèå 6,64 3,03 0,48 5,6 2,81 16,5 23,3 2,80 13,9 2,6 ? 106 60

Óìåðåííî-âëàæíûé ñóáòðîïèê, æåëòîçåìíî-ãëååâûå ïî÷âû (ïÿòèïîëüíûé îâîùåáîáîâûé ñåâîîáîðîò)

Öåëèíà 13,7 3,8 2,86 4,5 16,03 23,9 132,8 8,40 29,5 2,9 ? 106 100

Ñåâîîáîðîò 12,6 3,39 2,30 4,9 14,08 26,7 118,1 6,07 23,9 3,2 ? 106 92

Áåññìåííîå âûðàùèâàíèå 10,3 2,72 1,22 3,6 11,46 15,5 101,4 5,06 19,9 2,7 ? 106 70



29,0 N-NH4/êã ïî÷âû, ïðè áåññìåííîì âû-
ðàùèâàíèè êóëüòóð ñîîòâåòñòâåííî – 7,0–
20,8, â ëóãîâî-ñåðîçåìíûõ – 33,9–45,4 è 13,8–
30,6, â îðîøàåìûõ àëëþâèàëüíî-ëóãîâî-ëåñ-
íûõ – 22,0–54,5 è 17,8–32,8, â îðîøàåìûõ
æåëòîçåìíî-ãëååâûõ – 88,1–131,7 è 80,6–
121,4 ìã N-NH4/êã.

Èíòåíñèâíîñòü âûäåëåíèÿ óãëåêèñëîãî

ãàçà èç ïî÷âû. Â îðîøàåìûõ ñåðî-áóðûõ ïî÷-

âàõ â ñåâîîáîðîòå çà 1 ÷ êîëåáàëàñü â èíòåð-

âàëå 2,53–4,16 êã ÑÎ2/ãà, ïðè áåñìåííîì

âûðàùèâàíèè êóëüòóð – 2,27–3,49, â îðî-

øàåìûõ ëóãîâî-ñåðîçåìíûõ ñîîòâåòñòâåí-

íî – 2,59–4,03 è 1,11–2,6, â îðîøàåìûõ

àëëþâèàëüíî-ëóãîâî-ëåñíûõ – 2,39–4,50 è

1,52–2,96, â îðîøàåìûõ æåëòîçåìíî-ãëåå-

âûõ – 3,99–8,07 è 2,06–3,42 êã ÑÎ2/ãà, ïðè

áåññìåííîì âûðàùèâàíèè êóëüòóð áûëà

íàèáîëåå íèçêîé.

Èíòåíñèâíîñòü ðàçëîæåíèÿ öåëëþëîçû.

Â îðîøàåìûõ ñåðî-áóðûõ ïî÷âàõ êîëåáàëàñü â

ïðåäåëàõ 4,6–15,9 %, ïðè áåññìåííîì âûðàùè-

âàíèè êóëüòóð – 4,4–11,2, â ëóãîâî-ñåðîçåìíûõ

ïî÷âàõ ñîîòâåòñòâåííî – 18,3–36,5 è 15,6–28,8,

â îðîøàåìûõ àëëþâèàëüíî-ëóãîâî-ëåñíûõ –

8,9–33,5 è 7,2–22,0, â îðîøàåìûõ æåëòîçåì-

íî-ãëååâûõ – 11,1–34,4 è 14,1– 28,5 %.

Èíòåãðàëüíûé ïîêàçàòåëü áèîëîãè÷åñêîãî

ñîñòîÿíèÿ ïî÷âû (ÈÏÁÑÏ). Â ïîñëåäíèå ãî-

äû â íàó÷íîé ëèòåðàòóðå îòìå÷åí ïîâûøåí-

íûé èíòåðåñ ê îöåíêå áèîëîãè÷åñêîãî ñî-

ñòîÿíèÿ ïî÷â [12]. ÈÏÁÑÏ îðîøàåìûõ ñå-

ðî-áóðûõ ïî÷â â øåñòèïîëüíîì îâîùåêîðìî-

âîì ñåâîîáîðîòå áûë íà 18 % âûøå, ÷åì â öå-

ëèííûõ âàðèàíòàõ, è íà 34 % âûøå, ÷åì ïðè

áåññìåííîì âûðàùèâàíèè êóëüòóð, â ïÿòè-

ïîëüíîì îâîùåáîáîâîì – ñîîòâåòñòâåííî íà

12 è 30 % âûøå (ñì. òàáëèöó). Èíòåãðàëüíûé

ïîêàçàòåëü îðîøàåìûõ ëóãîâî-ñåðîçåìíûõ

ïî÷â â ñåâîîáîðîòå ñîñòàâèë 100 %, â öåëèí-

íûõ ïî÷âàõ íèæå íà 15 %, ïðè áåññìåííîì

âûðàùèâàíèè êóëüòóð – íà 35 %. Â àëëþâè-

àëüíî-ëóãîâî-ëåñíûõ ïî÷âàõ ÈÏÁÑÏ â öå-

ëèííûõ âàðèàíòàõ ñîñòàâèë 100 %, â ñåâîîáî-

ðîòå íèæå íà 2 %, ïðè áåññìåííîì âûðàùè-

âàíèè êóëüòóð – íà 40 %, â æåëòîçåìíî-ãëåå-

âûõ ïî÷âàõ – ñîîòâåòñòâåííî 100, 92 è 70 %.

Àâòîðû ïðåäëàãàþò äëÿ áèîëîãè÷åñêîé

îöåíêè ïî÷â ïÿòèáàëëüíóþ øêàëó [11].

ÈÏÁÑÏ â ñåâîîáîðîòå è öåëèííûõ âàðèàí-

òàõ êîëåáàëñÿ â èíòåðâàëå 82–100 % (î÷åíü

âûñîêàÿ áèîëîãè÷åñêàÿ àêòèâíîñòü ïî÷âû);

ïðè áåññìåííîì âûðàùèâàíèè êóëüòóð –

60–70 % (âûñîêàÿ è ñðåäíÿÿ).
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Biological activity of soils in the subtropical zone of Azerbaijan was studied. Experiments were carried out

in 1992–2015. Activities of soil enzymes, numbers of microorganisms, intensities of nitrification,

ammonification, carbon dioxide emissions and cellulose degradation were studied in crop rotations under

vegetable crops and at continuous crop growing. Experiments were conducted on irrigated gray-brown and

meadow-gray (dry subtropics), meadow-forest alluvial (semi-arid subtropics), yellow-gleyed (humid

subtropics), and virgin soils. The biodiagnostics and a complex of biological parameters of the soils studied are

presented. The integral indicator of the biological state of each soil type is given. This indicator of the irrigated

gray-brown soils in a vegetable/fodder crop rotation was 18% higher than that in virgin variants, and 34% higher

than that at continuous crop growing; in a vegetable/legume crop rotation, it was 12 and 30% higher,

respectively. On irrigated meadow-gray soils, this indicator made up 100 percent in a crop rotation; it was 15%

lower in virgin variants and 35% lower under continuous crop growing. On meadow-forest alluvial soils, the

integral indicator made up 100 percent in virgin variants, was 2% lower in a crop rotation and 40% lower at

continuous crop growing; on yellow-gleyed soils it was 100, 8 and 30%, respectively. The integral indicator of

the biological state of the soils studied varied from 82 to 100 percent that corresponded to soils with the very

high biological activity. At continuous crop growing, this indicator was within the range of 60–70% that

corresponded to soils with the high and medium biological activity. The use of scientifically grounded crop

rotations under conditions of irrigation allows conserving fertility of meadow-forest alluvial and yellow-gleyed

soils and improving that of gray-brown and meadow-gray soils.

Keywords: soils in the subtropical zone, crop rotation, continuous crops, biological activity of soil,

biological evaluation of soil.
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