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Îñíîâíûì ïîêàçàòåëåì ýôôåêòèâ-
íîñòè èñïîëüçîâàíèÿ ðàñòåíèÿìè âîäû 
ñëóæèò êîýôôèöèåíò âîäîïîòðåáëåíèÿ. 
×èñëåííûå çíà÷åíèÿ ýòîãî ïîêàçàòåëÿ, 
çàâèñÿùèå îò ïëîäîðîäèÿ ïî÷â, àãðîòåõ-
íèêè, âëàãîîáåñïå÷åííîñòè, èñïàðåíèÿ, 
ìåòåîðîëîãè÷åñêèõ îñîáåííîñòåé ãîäà, 
âîäíî-ôèçè÷åñêèõ ñâîéñòâ ïî÷âû, ñïîñî-
áîâ è òåõíèêè ïîëèâà, íåïîñòîÿííû. 
Îïðåäåëÿþùåå âëèÿíèå íà âåëè÷èíó êîýô-
ôèöèåíòà âîäîïîòðåáëåíèÿ îêàçûâàåò 
óðîâåíü ïîëó÷àåìîãî óðîæàÿ [1].

Çíà÷åíèå êîýôôèöèåíòà âîäîïîòðåá-
ëåíèÿ ðèñà, âîçäåëûâàåìîãî çàòîïëåíèåì, 
ðåçêî îòëè÷àåòñÿ îò äðóãèõ îðîøàåìûõ 
çåðíîâûõ êóëüòóð. Åãî âåëè÷èíà êîëåáëåò-

3ñÿ â äèàïàçîíå 3600…5560 ì /ò [2]. 
Ãëàâíûì ïîêàçàòåëåì, îïðåäåëÿþ-

ùèì ýôôåêòèâíîñòü ðåæèìà îðîøåíèÿ 
ëþáîé ñåëüñêîõîçÿéñòâåííîé êóëüòóðû, 
ñëóæàò çàòðàòû îðîñèòåëüíîé âîäû íà 
ôîðìèðîâàíèå åäèíèöû òîâàðíîé ïðîäóê-
öèè. Íà þãå Àìóðñêîé îáëàñòè ñ 2005 ãîäà 
(îïûòíîå ïîëå îòäåëà ñåìåíîâîäñòâà 
Äàëüíåâîñòî÷íîãî ãîñóäàðñòâåííîãî 
àãðàðíîãî óíèâåðñèòåòà) ïðîâîäÿòñÿ 
èññëåäîâàíèÿ ïî àïðîáàöèè òåõíîëîãèè 
âûðàùèâàíèÿ ðèñà ñ ïåðèîäè÷åñêèìè 
ïîëèâàìè.  Â     2005–2007 ãîäàõ àâòîðîì 
áûë èçó÷åí âîäíûé ðåæèì ïî÷â, âêëþ÷àþ-
ùèé ðàçëè÷íûå ïîëèâíûå íîðìû. Ïðåäïî-

ëèâíàÿ âëàæíîñòü ïî÷âû – 70, 80, 90 % 
ÍÂ. Äîçû óäîáðåíèé – N Ð ; N P K ; 
N Ð Ê  (êîíòðîëü – áåç íèõ).  Íîðìû 120 30 30

âûñåâà ñåìÿí – 4 ìëí (êîíòðîëü), 5 è 6 ìëí 
âñõîæèõ ñåìÿí. Ðàñ÷åòíàÿ ãëóáèíà ïðîìà-
÷èâàíèÿ ïî÷âû ïîëèâàìè – 0,6 ì. Ñïîñîá 
îðîøåíèÿ – ïåðèîäè÷åñêîå äîæäåâàíèå. 
Ìåòîä ðàñ÷åòà äîç âêëþ÷àë áàëàíñîâûé 
ðàñ÷åò. Èññëåäîâàíèÿ íà÷èíàëè ñ ñóõî-
äîëüíûì, ñêîðîñïåëûì ñîðòîì ðèñà 
âîëãîãðàäñêîé ñåëåêöèè ÂÍÈÈÎÇ. 

Ñ 2008 ãîäà íà÷àòî èçó÷åíèå ïðèìîð-
ñêèõ ñîðòîâ ðèñà (ñåëåêöèÿ ÏðèìÍÈÈ 
ÑÕ), îòíîñÿùèõñÿ ê ñêîðîñïåëîé ãðóïïå: 
êðóãëîçåðíûå – «äàðèé 23», «ïðèîçåðíûé 
61»; äëèííîçåðíûå – «õàíêàéñêèé 429», 
«õàíêàéñêèé 52» ñ âûñîêèìè òåõíîëîãè-
÷åñêèìè è êóëèíàðíûìè êà÷åñòâàìè. 
Ïîääåðæèâàëñÿ ðåæèì âëàæíîñòè ïî÷âû 
íà óðîâíå 80 % ÍÂ. Óäîáðåíèÿ âíîñèëè 
äîçîé N Ð Ê .  Íîðìà âûñåâà – 5 ìëí 120 30 30

âñõîæèõ ñåìÿí.
Óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ 

êóëüòóð òåñíî ñâÿçàíà ñ âëàãîçàïàñàìè â 
ïî÷âå, îñàäêàìè è ðÿäîì äðóãèõ ìåòåîðî-
ëîãè÷åñêèõ ôàêòîðîâ. Âåëè÷èíà, çàâèñÿ-
ùàÿ îò ýòèõ ôàêòîðîâ (ñóììàðíîå âîäîïîò-
ðåáëåíèå ðèñà),  îïðåäåëåíà ïî ìåòîäó 
âîäíîãî áàëàíñà ðàñ÷åòíîãî ñëîÿ ïî÷âû, 
ðàçðàáîòàííîìó À. Í. Êîñòÿêîâûì [3]. 

Ñóììàðíîå âîäîïîòðåáëåíèå ïåðèî-

60 30 90 30 15
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Äàëüíåâîñòî÷íûé ãîñóäàðñòâåííûé àãðàðíûé óíèâåðñèòåò, Áëàãîâåùåíñê

Ðàññìîòðåíû ïàðàìåòðû îïòèìèçàöèè âîäíîãî ðåæèìà ïî÷âû â ïîñåâàõ ïåðèîäè-
÷åñêè ïîëèâàåìîãî ðèñà. Ðàñêðûòû âîïðîñû âëèÿíèÿ ðàçëè÷íûõ ôàêòîðîâ íà çàòðàòû 
âëàãè ïðè ôîðìèðîâàíèè åäèíèöû òîâàðíîé ïðîäóêöèè.

Îðîøåíèå ðèñà , êîýôôèöèåíò âîäîïîòðåáëåíèÿ , çàòðàòû îðîñèòåëüíîé âîäû ,
ïåðèîäè÷åñêîå äîæäåâàíèå.

There are considered optimization parameters of the soil water regime in the area of the 
periodically irrigated rice. Questions of the influence of different factors on water usage are 
developed when forming an output unit.

Rice irrigation , factor of water consumption , consumption of irrigation water , periodic 
overhead irrigation.
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3ëèñü â ïðåäåëàõ 1497 (2006) ... 2915 ì /ò 
(2008). Ñðåäíåå çíà÷åíèå çà øåñòü ëåò 

3ñîñòàâèëî 2308 ì /ò.
Ñ óâåëè÷åíèåì ïðåäïîëèâíîãî 

ïîðîãà âëàæíîñòè ïî÷âû äî 90 % ÍÂ 
çíà÷åíèå êîýôôèöèåíòà äîñòèãëî 

32615,2 ì /ò (òàáëèöà).
Âûâîäû

Ïî óðîâíþ êîýôôèöèåíòà âîäî-
ïîòðåáëåíèÿ ìîæíî ñóäèòü îá ýôôåêòèâ-
íîñòè âûáðàííîãî ðåæèìà îðîøåíèÿ. 
Ðåæèì îðîøåíèÿ ïî÷âû 80 % ÍÂ ÿâëÿåòñÿ 
íàèáîëåå ïðîäóêòèâíûì ïî èñïîëüçî-
âàíèþ âîäû â ïîñåâàõ ðèñà, òàê êàê èìååò 
ñàìîå íèçêîå çíà÷åíèå êîýôôèöèåíòà 

3âîäîïîòðåáëåíèÿ – 2308 ì /ò.
×èñëåííûå çíà÷åíèÿ çàòðàò îðîñè-

òåëüíîé âîäû çàâèñÿò îò òåõ æå ôàêòîðîâ, 
÷òî è êîýôôèöèåíò âîäîïîòðåáëåíèÿ. 

Çàòðàòû îðîñèòåëüíîé âîäû èçìåíÿ-
þòñÿ â çàâèñèìîñòè îò ðåæèìà îðîøåíèÿ è 
âëàãîîáåñïå÷åííîñòè ãîäà. Íàèáîëüøåå 
çíà÷åíèå äàííîãî ïîêàçàòåëÿ îòìå÷åíî â 
âàðèàíòå ñ âëàæíîñòüþ àêòèâíîãî ñëîÿ 

äè÷åñêè ïîëèâàåìîãî ðèñà â ðàçíûå ïî 
ïîãîäíûì óñëîâèÿì ãîäû èçìåíÿëîñü â 

3èíòåðâàëå 6179…999 ì /ãà. Íàèáîëüøåå 
ñðåäíåå çíà÷åíèå çà òðè ãîäà èññëåäîâà-

3íèé, êîòîðîå ñîñòàâèëî 8630 ì /ãà, îòìå-
÷åíî â âàðèàíòå ñ ïîääåðæàíèåì âëàæíîñ-
òè ïî÷âû íå íèæå 90 % ÍÂ.

Â âàðèàíòå ñ ðåæèìîì îðîøåíèÿ 
70 % ÍÂ ðàñõîä âîäû ðàñòåíèÿìè ðèñà 
óìåíüøàëñÿ, è ñðåäíåå çíà÷åíèå åãî 

3ñîñòàâèëî 8300 ì /ãà. Ïîâûøåíèå ïðåäïî-
ëèâíîãî ïîðîãà âëàæíîñòè ïî÷âû äî 80 % 
ÍÂ ñîïðîâîæäàëîñü óìåíüøåíèåì ñóììàð-

3íîãî âîäîïîòðåáëåíèÿ äî 7856 ì /ãà.
Â ïðîâåäåííûõ èññëåäîâàíèÿõ 

íàèáîëåå âûñîêèé êîýôôèöèåíò âîäîïîò-
ðåáëåíèÿ îòìå÷åí â âàðèàíòå ñ ðåæèìîì 
âëàæíîñòè 70 % ÍÂ. Â ñðåäíåì çà òðè ãîäà 

3èññëåäîâàíèé îí ñîñòàâèë 2862,1 ì /ò. 
Ìàêñèìàëüíîå çíà÷åíèå áûëî îòìå÷åíî â 

32006 ãîäó – 3214,8 ì /ò.
Ïðè ïîâûøåíèè ïðåäïîëèâíîãî 

ïîðîãà âëàæíîñòè äî 80 % ÍÂ çíà÷åíèÿ 
êîýôôèöèåíòà âîäîïîòðåáëåíèÿ èçìåíÿ-

Ïðåä-
ïîëèâíàÿ 
âëàæíîñòü 
ïî÷âû, % 

ÍÂ 

Ãîä 
Ñóììàðíîå 
âîäîïîòðåá-
ëåíèå, ì3/ãà 

Óðîæàé-
íîñòü, ò/ãà 

Îðîñè-
òåëüíàÿ 
íîðìà, 
ì3/ãà 

Êîýôôèöèåíò 
âîäîïîòðåá-
ëåíèÿ, ì3/ò 

Çàòðàòû 
îðîñè-

òåëüíîé 
âîäû íà 
1 ò ðèñà, 

ì3/ò 

70 

2005 7585 3,0 5460 2528,3 1820,0 

2006 8680 2,7 3450 3214,8 1277,8 

2007 8635 3,1 5460 2785,5 1761,3 
Ñðåäíåå 
çíà÷å-
íèå 

8300 2,9 4790 2862,1 1619,7 

80 

2005 7640 4,0 5510 1910,0 1377,5 

2006 8945 3,1 3710 2885,5 1196,8 

2007 8900 4,2 5720 2119,0 1361,9 
2008 6885 4,8 4270 1497 1213,1 

2009 6179 3,6 2700 2915 1274 

2010 8587 3,4 4450 2525 1308,8 
Ñðåäíåå 
çíà÷å-
íèå 

7856 3,85 4393 2308 1288,6 

90 

2005 7931 3,4 5810 2332,6 1708,8 

2006 9199 2,9 3970 3172,1 1369,0 

2007 8760 3,5 5590 2502,9 1597,1 
Ñðåäíåå 
çíà÷å-
íèå 

8630 3,3 5123 2615,2 1558,3 

Êîýôôèöèåíò âîäîïîòðåáëåíèÿ è çàòðàòû îðîñèòåëüíîé âîäû      
ïðè ðàçëè÷íûõ ðåæèìàõ îðîøåíèÿ ïî÷âû

П Р И Р О Д О О Б У С Т Р О Й С Т В О
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ïî÷âû íà óðîâíå 70 % ÍÂ. Çà ãîäû èññëå-
äîâàíèé òàêîé ïîêàçàòåëü íàõîäèëñÿ â 

3äèàïàçîíå 1277,8…1820,0 ì /ò. Ñ óâåëè÷å-
íèåì ïðåäïîëèâíîé âëàæíîñòè äî 80 % 
ÍÂ íàáëþäàëîñü ñíèæåíèå çàòðàò îðîñè-
òåëüíîé âîäû è â ñðåäíåì çà øåñòü ëåò 

3çíà÷åíèå ñîñòàâèëî 1288,6 ì /ò. Â âàðèàí-
òå ñ ðåæèìîì îðîøåíèÿ 90 % ÍÂ íà 
îáðàçîâàíèå îäíîé òîííû ïðîäóêöèè áûëî 
çàòðà÷åíî ìèíèìàëüíîå êîëè÷åñòâî 

3îðîñèòåëüíîé âîäû – 1369,0…1708,8 ì /ò.
Ñ óëó÷øåíèåì âîäîîáåñïå÷åííîñòè è 

ïîâûøåíèåì óðîâíÿ óðîæàéíîñòè çåðíà 
ðèñà êîýôôèöèåíò âîäîïîòðåáëåíèÿ è 
çàòðàòû îðîñèòåëüíîé âîäû ñíèæàþòñÿ.
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Ìîñêîâñêèé èíñòèòóò ýëåêòðîííîé òåõíèêè

«Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ïðèðîäîîáóñòðîéñòâà»

Ðàññìîòðåíû âîïðîñû  âîäîñíàáæåíèÿ ãîðîäà Çåëåíîãðàäà ïèòüåâîé âîäîé , êîíòðîëÿ 
çà ýêîëîãè÷åñêîé áåçîïàñíîñòüþ âîäû , ïîñòóïàþùåé â ãîðîä ,  êà÷åñòâà ïèòüåâîé âîäû. 
Îñîáåííî âûäåëåíà ïðîáëåìà çàáîëåâàåìîñòè æèòåëåé ãîðîäà , êàê äåòåé , òàê è âçðîñëîãî 
íàñåëåíèÿ ,  òàêîé áîëåçíüþ ,  êàê ôëþîðîç. Èññëåäîâàíèå âîäû ïðîâîäèëîñü ñ ïðèìåíåíèåì 
ñîâðåìåííûõ ôèçèêî-õèìè÷åñêèõ ìåòîäîâ: èíâåðñèîííîé âîëüòàìïåðîìåòðèè , èîíîìåò-
ðèè , êîíäóêòîìåòðèè , ñïåêòðîôîòîìåðèè , àòîìíî-àáñîðáöèîííîé ñïåêòðîñêîïèè.

Êîíòðîëü ,  ýêîëîãè÷åñêàÿ áåçîïàñíîñòü , ñèñòåìû âîäîñíàáæåíèÿ ,  ãîðîä 
Çåëåíîãðàä ,  ôèçèêî-õèìè÷åñêèå ìåòîäû èññëåäîâàíèÿ ,  ïðèðîäíàÿ ñðåäà ,  ïîòîê 
ïîäçåìíûõ âîä.
          
There are considered questions of water supply to the town of Zelenograd ,control of the 

water ecological safety supplied to the town ,quality of the potable water. The problem of the 
disease incidence is particularly marked among the citizens of the town ,both children and adult 
people ,who suffer from such illness as fluorosis. Water research was fulfilled using modern 
physical and chemical methods: inversion voltammetric control , ionometric control ,
conductormetry ,spectrophotometry ,atomic absorption spectroscopy. 

           
Control , ecological safety , water supply systems , town of Zelenograd , physical and 
chemical methods of researching , natural environment , flow of underground water.
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