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Â ñâåòå ïîñëåäíèõ íàó÷íûõ äîñòèæåíèé òà áîëüøàÿ ðîëü, êîòîðóþ èãðàþò ãåîìàã-
íèòíûå ïðîöåññû â ðàçíîîáðàçíûõ ÿâëåíèÿõ íà Çåìëå (â åå àòìîñôåðå, áèîñôåðå è ñîöèàëü-
íîé ñôåðå) ñòàíîâèòñÿ âñå áîëåå î÷åâèäíîé. Â íàñòîÿùåå âðåìÿ èçâåñòíî, ÷òî èçìåíåíèå 
ãåîìàãíèòíîãî ïîëÿ âî âðåìåíè âî ìíîãîì ïðåäîïðåäåëÿåòñÿ âíóòðèïëàíåòàðíûìè ïðîöåñ-
ñàìè, âðàùåíèåì Çåìëè, à òàêæå ôëóêòóàöèÿìè ñîëíå÷íîé àêòèâíîñòè. Â ñâÿçè ñ ýòèì äàí-
íûå î ÿâëåíèÿõ íà Ñîëíöå è îá èçìåíåíèÿõ â ìàãíèòíîì ïîëå Çåìëè ñòàëè øèðîêî èñïîëü-
çîâàòüñÿ â ðàçëè÷íûõ îáëàñòÿõ íàóêè è òåõíèêè è ïðè ðåøåíèè ìíîãèõ ïðèêëàäíûõ çàäà÷. Â 
îãðîìíîì ÷èñëå íàó÷íûõ ïóáëèêàöèé ïðîäåìîíñòðèðîâàíî âîçäåéñòâèå èñêóññòâåííûõ ìàã-
íèòíûõ ïîëåé íà êóëüòóðû. Îäíàêî âëèÿíèå ôëóêòóàöèé åñòåñòâåííîãî ìàãíèòíîãî ïîëÿ 
Çåìëè, îáóñëîâëåííûõ âëèÿíèåì Ñîëíöà, íà óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ ðàñòåíèé äî 
ñèõ ïîð ïðàêòè÷åñêè íå èçó÷åíî. Ìû âïåðâûå îöåíèëè ñòåïåíü êîððåëÿöèè ìåæäó ãåëèîîáó-
ñëîâëåííûìè ôëóêòóàöèÿìè ìàãíèòíîãî ïîëÿ Çåìëè è óðîæàéíîñòüþ ïøåíèöû äëÿ ñòðàí 
ìèðà, ãäå îíà âîçäåëûâàåòñÿ. Â êà÷åñòâå îáúåêòà àíàëèçà áûëà âûáðàíà ñòàòèñòè÷åñêàÿ óðî-
æàéíîñòü ýòîé êóëüòóðû, ïîñêîëüêó åå àðåàë ïîçâîëÿåò âêëþ÷èòü â àíàëèç ðåãèîíû ñ ðàçëè÷-
íûìè ïðèðîäíûìè è àãðîòåõíè÷åñêèìè óñëîâèÿìè. Ôàêòè÷åñêàÿ èíôîðìàöèÿ îá óðîæàéíî-
ñòè ïøåíèöû áûëà ïîëó÷åíà èç ñòàòèñòè÷åñêîé áàçû äàííûõ FAOSTAT (ÔÀÎ, Food and Ag-
riculture Organization, FAO (http://faostat.fao.org/site/339/default.aspx)). Èíäåêñ Êð èñïîëüçî-
âàëñÿ êàê èíäèêàòîð ãëîáàëüíîé ãåîìàãíèòíîé àêòèâíîñòè. Âåëè÷èíû Êð èíäåêñà áûëè îñ-
ðåäíåíû ïî êàëåíäàðíûì äíÿì, ìåñÿöàì è ãîäàì. Ñðåäíþþ âåëè÷èíó èíäåêñà îêðóãëÿëè äî 
íàèáîëåå áëèçêîãî ê íåé ñòàíäàðòíîãî çíà÷åíèÿ Êð. Ñðåäíåìåñÿ÷íûå âåëè÷èíû Êð èñïîëüçî-
âàëèñü äëÿ âû÷èñëåíèÿ îñðåäíåííûõ çíà÷åíèé èíäåêñà äëÿ ïåðèîäà ðîñòà ïøåíèöû. Íàìè 
óñòàíîâëåíî íàëè÷èå ñòàòèñòè÷åñêè äîñòîâåðíîé êîððåëÿöèè ìåæäó ìåæãîäîâûìè èçìåíå-
íèÿìè â óðîæàéíîñòè ïøåíèöû è ãåëèîîáóñëîâëåííûìè èçìåíåíèÿìè ìàãíèòíîãî ïîëÿ Çåì-
ëè. Âåëè÷èíà êîýôôèöèåíòà êîððåëÿöèè â íåêîòîðûõ ñòðàíàõ äîñòèãàåò äîñòàòî÷íî âûñîêèõ 
çíà÷åíèé. Íàèáîëåå âûñîêèå êîýôôèöèåíòû ïîëîæèòåëüíîé êîððåëÿöèè óñòàíîâëåíû äëÿ 
Áåëüãèè (r = 0,7), Êåíèè, Ìàëè è Ñåâåðíîé Êîðåè (äëÿ êàæäîé èç ýòèõ ñòðàí r = 0,6). Îò-
ðèöàòåëüíàÿ âçàèìîñâÿçü íàèáîëåå ñèëüíî ïðîÿâëÿåòñÿ äëÿ Ðîññèè (r = 0,8), Óêðàèíû, 
Ìîëäîâû, Óçáåêèñòàíà è Áîëèâèè (r = 0,7). Ñïåöèôèêà ïðîÿâëåíèé êîððåëÿöèè â ðàçíûõ 
ñòðàíàõ ìèðà ïîçâîëÿåò ïðåäïîëîæèòü ïðèñóòñòâèå êàê ïðÿìîãî, òàê è îïîñðåäîâàííîãî (÷å-
ðåç èçìåíåíèå ìåòåîðîëîãè÷åñêèõ óñëîâèé) âëèÿíèÿ ôëóêòóàöèé ãåîìàãíèòíîãî ïîëÿ íà 
óðîæàéíîñòü êóëüòóðû. Ïðè ïðÿìîì âîçäåéñòâèè íàáëþäàåìàÿ êîððåëÿöèÿ óðîæàéíîñòè ñ 
èíäåêñîì Êð, îñðåäíåííûì äëÿ ñåçîíà âåãåòàöèè, äîëæíà áûòü âûðàæåíà áîëåå ÷åòêî, ÷åì ñ 
Êð èíäåêñîì, îñðåäíåííûì äëÿ ãîäà. Íàø àíàëèç âûÿâèë áîëüøåå ÷èñëî ñòðàí ñî ñòàòèñòè-
÷åñêè çíà÷èìîé êîððåëÿöèåé â ñëó÷àå ñåçîííîãî Êð èíäåêñà. Ïðè ýòîì ÷àñòî íàáëþäàåò-
ñÿ ñëåäóþùàÿ çàêîíîìåðíîñòü: â ñëó÷àå îòðèöàòåëüíîé êîððåëÿöèè ñ ãîäîâûì çíà÷åíèåì 
Êð âåëè÷èíà r âîçðàñòàåò ïðè èñïîëüçîâàíèè ñåçîííîãî èíäåêñà, à ïðè ïîëîæèòåëüíîé 
âçàèìîñâÿçè ìåæäó óðîæàéíîñòüþ è ãîäîâûì èíäåêñîì çíà÷åíèå r â ñëó÷àå ñåçîííîãî 
èíäåêñà óìåíüøàåòñÿ (èíîãäà äî ñòàòèñòè÷åñêè íåçíà÷èìûõ âåëè÷èí). Ïîñëåäíåå ìîæåò 
îáúÿñíÿòüñÿ èíåðòíîñòüþ ðåàêöèè àòìîñôåðíûõ ïðîöåññîâ íà âîçäåéñòâèå ôëóêòóàöèé 
ãåîìàãíèòíîé àêòèâíîñòè àíàëîãè÷íî òîìó, ÷òî îòìå÷àþò â îòíîøåíèè âëèÿíèÿ Ýëü-
Íèíüî è Ëà-Íèíüÿ íà èçìåíåíèå òåìïåðàòóðû âîçäóõà è êîëè÷åñòâà àòìîñôåðíûõ îñàä-
êîâ (R. Stefanski, 1994). Áîëåå óâåðåííîå çàêëþ÷åíèå î çíà÷èìîñòè ïðÿìîãî è îïîñðåäî-
âàííîãî âëèÿíèÿ ìîæåò áûòü, ïî-âèäèìîìó, ïîëó÷åíî ïðè ïðîâåäåíèè ïîäîáíîãî àíàëè-
çà äëÿ èíûõ ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, à òàêæå ïîñðåäñòâîì óòî÷íåíèÿ ñðîêîâ âåãå-
òàöèè ðàñòåíèé â êàæäîì êîíêðåòíîì ãîäó è ðåãèîíå ïðîèçðàñòàíèÿ. 

 

Êëþ÷åâûå ñëîâà: ñîëíå÷íàÿ àêòèâíîñòü, âëèÿíèå Ñîëíöà íà çåìíûå ïðîöåññû, óðî-
æàéíîñòü ïøåíèöû, ãåîìàãíèòíîå ïîëå, èçìåí÷èâîñòü óðîæàéíîñòè. 

 

Î âëèÿíèè Ñîëíöà íà æèçíü íà Çåìëå óêàçûâàëîñü â ðàáîòàõ ó÷å-
íûõ ïðàêòè÷åñêè âñåõ ïîêîëåíèé ñ ìîìåíòà çàðîæäåíèÿ íàóêè. Ðàáîòû 
Àëåêñàíäðà Ëåîíèäîâè÷à ×èæåâñêîãî (1897-1964) ïðèäàëè ýòîìó íàïðàâ-
ëåíèþ èññëåäîâàíèé îãðîìíûé èìïóëüñ. Íåëüçÿ íå ñîãëàñèòüñÿ ñ ìíåíèåì 
Ë.Â. Ãîëîâàíîâà, ÷òî «äîñòèæåíèÿ À.Ë. ×èæåâñêîãî óìåñòíî ñðàâíèòü ñ 
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ïîäâèãîì Íèêîëàÿ Êîïåðíèêà. Ïîäîáíî òîìó, óçðåâøåìó äåéñòâèòåëüíîå 
äâèæåíèå Çåìëè â Êîñìîñå, îí, â ñâîþ î÷åðåäü, óñòàíîâèë, ÷òî âñå çåìíîå 
ïóëüñèðóåò â ðèòìå Ñîëíöà <...> À.Ë. ×èæåâñêèé äîâåðøèë ëîìêó ãåîöåí-
òðèçìà â åãî ïîñëåäíåì ïðèáåæèùå — â íàóêå î æèçíè» (1, ñ. 7). 

Â ñâîèõ ðàáîòàõ À.Ë. ×èæåâñêèé íåîäíîêðàòíî óêàçûâàë íà òî, ÷òî 
âëèÿíèå Ñîëíöà íà çåìíûå ïðîöåññû ìíîãîãðàííî, è ÷òî ïîä âîçäåéñòâè-
åì åãî âëèÿíèÿ ìíîãèå çåìíûå ïðîöåññû èçìåíÿþò ñâîå «îáû÷íîå» ïîâå-
äåíèå (2). Â ñâåòå ïîñëåäíèõ íàó÷íûõ äîñòèæåíèé òà áîëüøàÿ ðîëü, êîòî-
ðóþ èãðàþò ãåîìàãíèòíûå ïðîöåññû â ðàçíîîáðàçíûõ ÿâëåíèÿõ íà Çåìëå 
(â åå àòìîñôåðå, áèîñôåðå è ñîöèàëüíîé ñôåðå) ñòàíîâèòñÿ âñå áîëåå î÷å-
âèäíîé (3-5). Â íàñòîÿùåå âðåìÿ èçâåñòíî, ÷òî èçìåíåíèå ãåîìàãíèòíîãî 
ïîëÿ âî âðåìåíè âî ìíîãîì ïðåäîïðåäåëÿåòñÿ âíóòðèïëàíåòàðíûìè ïðî-
öåññàìè, âðàùåíèåì Çåìëè, à òàêæå ôëóêòóàöèÿìè ñîëíå÷íîé àêòèâíîñòè 
(6, 7). Â ñâÿçè ñ ýòèì äàííûå î ÿâëåíèÿõ íà Ñîëíöå è îá èçìåíåíèÿõ â 
ìàãíèòíîì ïîëå Çåìëè ñòàëè øèðîêî èñïîëüçîâàòüñÿ â ðàçëè÷íûõ îáëàñ-
òÿõ íàóêè è òåõíèêè è ïðè ðåøåíèè ìíîãèõ ïðèêëàäíûõ çàäà÷. 

Âëèÿíèå ìàãíèòíîãî ïîëÿ íà ðàçâèòèå ñåëüñêîõîçÿéñòâåííûõ ðàñ-
òåíèé èçó÷àåòñÿ óæå â òå÷åíèå äëèòåëüíîãî âðåìåíè. Òàê, áåç òðóäà ìîæíî 
îáíàðóæèòü îãðîìíîå ÷èñëî íàó÷íûõ ïóáëèêàöèé, â êîòîðûõ ïðîäåìîíñò-
ðèðîâàíî ïîëîæèòåëüíîå âîçäåéñòâèå èñêóññòâåííûõ ìàãíèòíûõ ïîëåé íà 
êóëüòóðû (4, 8-16). Ýôôåêò ïðîÿâëÿåòñÿ ïðàêòè÷åñêè íà âñåõ ýòàïàõ ðàçâè-
òèÿ ðàñòåíèé (17, 18). Îòìå÷àåòñÿ òàêæå, ÷òî ìàãíèòíûå ïîëÿ âîçäåéñòâó-
þò íà ðàçíûå îðãàíû ðàñòåíèé (19). 

Â òî æå âðåìÿ âëèÿíèå ãåëèîîáóñëîâëåííûõ ôëóêòóàöèé åñòåñòâåí-
íîãî ìàãíèòíîãî ïîëÿ Çåìëè íà óðîæàéíîñòü ñåëüñêîõîçÿéñòâåííûõ ðàñòå-
íèé äî ñèõ ïîð ïðàêòè÷åñêè íå èçó÷åíî. 

Â íàøèõ èññëåäîâàíèÿõ áûëà ñäåëàíà ïîïûòêà îöåíèòü êîððåëÿ-
öèþ ìåæäó ãåëèîîáóñëîâëåííûìè ôëóêòóàöèÿìè ìàãíèòíîãî ïîëÿ Çåìëè è 
óðîæàéíîñòüþ ïøåíèöû äëÿ ñòðàí ìèðà, ãäå ýòà êóëüòóðà âîçäåëûâàåòñÿ.  

Ìåòîäèêà. Îáúåêòîì àíàëèçà ñëóæèëè äàííûå î ôàêòè÷åñêîé óðî-
æàéíîñòè ïøåíèöû ïî ñòðàíàì çà ïåðèîä ñ 1961 ïî 2005 ãîä, ïðåäñòàâ-
ëåííûå â ñòàòèñòè÷åñêîé áàçå FAOSTAT (ÔÀÎ, Food and Agriculture Or-
ganization, FAO) (20). Íà îñíîâàíèè ïðåäâàðèòåëüíîé îöåíêè êà÷åñòâà 
ýòèõ äàííûõ ñòðàíû ðàçäåëèëè íà ãðóïïû. Â I ãðóïïó áûëè îòíåñåíû ñòðà-
íû, ãäå ïîñåâû ïøåíèöû ïðàêòè÷åñêè îòñóòñòâóþò èëè êà÷åñòâî äàííûõ 
âûçûâàåò ñîìíåíèå (ïîäîçðåíèÿ â íèçêîì êà÷åñòâå äàííûõ îñíîâàíû, êàê 
ïðàâèëî, íà íàëè÷èè ñëèøêîì áîëüøèõ ïåðåïàäîâ â óðîæàéíîñòè ïî ãî-
äàì èëè íà îäèíàêîâîé óðîæàéíîñòè, ôèêñèðóåìîé â òå÷åíèå íåñêîëüêèõ 
ñëåäóþùèõ äðóã çà äðóãîì ëåò). Âî II ãðóïïó âêëþ÷èëè ñòðàíû, ãäå ñòàòè-
ñòè÷åñêèå äàííûå âèçóàëüíî âûãëÿäÿò íàäåæíî äëÿ âñåãî ïåðèîäà àíàëèçà 
(âèçóàëüíî îïðåäåëåííàÿ íàäåæíîñòü äàííûõ íå èñêëþ÷àåò âåðîÿòíîñòè èõ 
îøèáîê). Â III ãðóïïó îáúåäèíèëè ñòðàíû, äëÿ êîòîðûõ èìåþòñÿ âèçóàëü-
íî íàäåæíûå ñòàòèñòè÷åñêèå äàííûå ëèøü çà ïîñëåäíèå 15 ëåò. Êðîìå òî-
ãî, â îòäåëüíóþ (IV) ãðóïïó âîøëè ñòðàíû, ãäå ÿðîâàÿ è îçèìàÿ ïøåíèöà 
âîçäåëûâàåòñÿ â òå÷åíèå äâóõ ñåçîíîâ âåãåòàöèè îäíîâðåìåííî (â ñòàòè-
ñòè÷åñêîé áàçå äàííûõ ÔÀÎ äàííûå ïî óðîæàéíîñòè ïøåíèöû äëÿ ýòèõ 
ñòðàí ïðèâåäåíû áåç ðàçäåëåíèÿ íà îçèìóþ è ÿðîâóþ).  

Êà÷åñòâî ñòàòèñòè÷åñêîé èíôîðìàöèè ó÷èòûâàëè ïðè àíàëèçå êîð-
ðåëÿöèè ìåæäó ãåëèîîáóñëîâëåííûìè ôëóêòóàöèÿìè ìàãíèòíîãî ïîëÿ 
Çåìëè è óðîæàéíîñòüþ ïøåíèöû. Òàêæå âî âíèìàíèå ïðèíèìàëñÿ âåãåòà-
öèîííûé ïåðèîä âîçäåëûâàíèÿ êóëüòóðû â ðàçíûõ ñòðàíàõ, êîòîðûé îïðå-
äåëÿëè ñ èñïîëüçîâàíèåì îñðåäíåííûõ äàííûõ ÔÀÎ (20). 

Âåëè÷èíû Êð èíäåêñà äëÿ ïåðèîäà íàøåãî èññëåäîâàíèÿ áûëè 
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ïîëó÷åíû ñ ñàéòà Íàöèîíàëüíîãî ãåîôèçè÷åñêîãî öåíòðà äàííûõ ÑØÀ 
(ftp://ftp.ngdc.noaa.gov/STP/GEOMAGNETIC_DATA/INDICES/). Âåëè÷èíû 
Êð èíäåêñà îñðåäíÿëèñü äëÿ îòäåëüíûõ äíåé, ìåñÿöåâ è ëåò. Ñðåäíÿÿ âå-
ëè÷èíà èíäåêñà áûëà îêðóãëåíà äî íàèáîëåå áëèçêîãî ê íåé ñòàíäàðòíîãî 
çíà÷åíèÿ èíäåêñà. Ñðåäíåìåñÿ÷íûå âåëè÷èíû Êð èñïîëüçîâàëèñü äëÿ âû-
÷èñëåíèÿ îñðåäíåííûõ çíà÷åíèé èíäåêñà äëÿ ïåðèîäà ðîñòà ïøåíèöû. 

Âñÿ èñõîäíàÿ èíôîðìàöèÿ (çíà÷åíèÿ èíäåêñà è äàííûå îá óðîæàé-
íîñòè ïøåíèöû) ñíà÷àëà ïðåîáðàçîâûâàëè â ðÿäû ðàçíîñòè äàííûõ (äëÿ 
äàííûõ êàæäîãî ãîäà âû÷èñëÿëàñü ðàçíîñòü ñ ïðåäûäóùèì ãîäîì). Çàòåì 
ýòè ðÿäû òðàíñôîðìèðîâàëè â ðÿäû çíàêîâ ðàçíîñòè. Òàêèì îáðàçîì, êàæ-
äûé ðÿä äàííûõ â êîíöå ïðåîáðàçîâàíèÿ ñîäåðæàë ëèøü çíà÷åíèå «1», 
«0» èëè «1». Ïîäîáíûå ïðåîáðàçîâàíèÿ áûëè ïðîâåäåíû äëÿ âûÿâëåíèÿ 
ëèøü íàèáîëåå îáùèõ çàêîíîìåðíîñòåé è îäíîâðåìåííî äëÿ ñãëàæèâàíèÿ 
âëèÿíèÿ îøèáîê â ñòàòèñòè÷åñêèõ äàííûõ íà ðåçóëüòàòû èññëåäîâàíèé. 

Â êà÷åñòâå ìåòîäà îöåíêè ñâÿçè ìåæäó óðîæàéíîñòüþ è ãåîìàãíèò-
íîé àêòèâíîñòüþ èñïîëüçîâàëñÿ íåïàðàìåòðè÷åñêèé êîððåëÿöèîííûé àíà-
ëèç íà îñíîâå îáùåïðèíÿòûõ ïîäõîäîâ Êåíäàëÿ (tau_b) è Ñïèðìåíà (). 
Âî âíèìàíèå ïðèíèìàëèñü ëèøü âåëè÷èíû êîýôôèöèåíòà êîððåëÿöèè, 
çíà÷èìûå íà óðîâíå 0,005 è 0,001. 

Ðåçóëüòàòû. Íåðåãóëÿðíûå âàðèàöèè ìàãíèòíîãî ïîëÿ Çåìëè ñîç-
äàþòñÿ èçìåíåíèÿìè âíóòðè ìàãíèòîñôåðû ïðè âîçäåéñòâèè íà íåå ïîòîêà 
ñîëíå÷íîé ïëàçìû, à òàêæå âçàèìîäåéñòâèåì ìàãíèòîñôåðû è èîíîñôåðû 
Çåìëè. Äëÿ õàðàêòåðèñòèêè ïîäîáíûõ âàðèàöèé ìàãíèòíîãî ïîëÿ îáû÷íî 
èñïîëüçóþòñÿ èíäåêñû ãåîìàãíèòíîé àêòèâíîñòè. Â ðàçíûå èñòîðè÷åñêèå 
ïåðèîäû ïðåäëàãàëîñü íåñêîëüêî äåñÿòêîâ èíäåêñîâ ñîëíå÷íîé è ãåîìàã-
íèòíîé àêòèâíîñòè, õàðàêòåðèçóþùèõ åå ðàçëè÷íûå àñïåêòû. Â íàøåì èñ-
ñëåäîâàíèè èíäèêàòîðîì ãëîáàëüíîé ãåîìàãíèòíîé àêòèâíîñòè ñëóæèë èí-
äåêñ Êð. Îí áûë ïðåäëîæåí áîëåå 60 ëåò íàçàä è øèðîêî èñïîëüçîâàëñÿ â 
èîíîñôåðíûõ è ìàãíèòîñôåðíûõ ýêñïåðèìåíòàõ (6, 21, 22). Êð ïðåäñòàâëÿåò 
ñîáîé ïëàíåòàðíîå îñðåäíåíèå Ê-èíäåêñîâ, êîòîðûå, â ñâîþ î÷åðåäü, âû-
÷èñëÿþòñÿ ïî äàííûì êîíêðåòíîé íàçåìíîé îáñåðâàòîðèè çà 3-÷àñîâîé èí-
òåðâàë. Èíäåêñ ïðåäñòàâëÿåò ñîáîé çíà÷åíèÿ îò 0 äî 9 äëÿ êàæäîãî 3-÷àñî-
âîãî èíòåðâàëà. Äëÿ âû÷èñëåíèÿ èíäåêñà áåðåòñÿ çíà÷åíèå ìàãíèòíîãî ïîëÿ 
çà 3 ÷, èç íåãî âû÷èòàåòñÿ ðåãóëÿðíàÿ ÷àñòü, îïðåäåëÿåìàÿ ïî ñïîêîéíûì 
äíÿì, à òàêæå âåëè÷èíà, ïîëó÷åííàÿ ïî ñïåöèàëüíîé òàáëèöå è ñïåöèôè÷-
íàÿ äëÿ êàæäîé ñòàíöèè. Ïëàíåòàðíûé Kp-èíäåêñ âû÷èñëÿåòñÿ êàê ñðåäíåå 
çíà÷åíèå Ê-èíäåêñîâ, îïðåäåëåííûõ íà 13 ãåîìàãíèòíûõ ñòàíöèÿõ, ðàñïî-
ëîæåííûõ ìåæäó 44 è 60 ñåâåðíîé øèðîòû è 44 è 60 þæíîé øèðîòû. 

Âûáîð ïøåíèöû â êà÷åñòâå îáúåêòà èññëåäîâàíèÿ áûë îáóñëîâëåí 
òåì îáñòîÿòåëüñòâîì, ÷òî ýòà êóëüòóðà âîçäåëûâàåòñÿ âî ìíîãèõ ñòðàíàõ 
ìèðà. Òàêèì îáðàçîì, â àíàëèç ìîãóò áûòü âîâëå÷åíû ðåãèîíû, ãäå ðàçëè-
÷àþòñÿ ïðèðîäíûå óñëîâèÿ è èñïîëüçóåìûå àãðîòåõíè÷åñêèå ïðèåìû. Àíà-
ëèçèðîâàëè êîððåëÿöèþ ìåæäó ñòàòèñòè÷åñêîé óðîæàéíîñòüþ ïøåíèöû è 
çíà÷åíèÿìè èíäåêñà Êð, îñðåäíåííûìè äëÿ ãîäà è äëÿ ñåçîíà âåãåòàöèè.  

Áîëüøîå ÷èñëî ñòðàí õàðàêòåðèçîâàëîñü ñòàòèñòè÷åñêè çíà÷èìîé 
êîððåëÿöèåé ìåæäó ãîäîâûìè èçìåíåíèÿìè óðîæàéíîñòè è çíà÷åíèÿìè Êð 
(ðèñ. 1, À). Ïðè ýòîì äîñòàòî÷íî ÷åòêî âûäåëÿëèñü çîíû ïîëîæèòåëüíîé è 
îòðèöàòåëüíîé êîððåëÿöèè. Òàê, îòðèöàòåëüíàÿ êîððåëÿöèÿ íàáëþäàëàñü â 
ïîÿñå, îõâàòûâàþùåì òåððèòîðèþ îò âîñòî÷íîé Åâðîïû äî Èíäèè è Áàíã-
ëàäåø. Òàêæå êîýôôèöèåíò êîððåëÿöèè áûë íåãàòèâåí äëÿ þãà Àôðèêè 
(Ëåñîòî) è äëÿ ñåâåðíîé ïîëîâèíû Òèõîãî îêåàíà (ßïîíèÿ—Ìåêñèêà). 
Ìàêñèìàëüíûå îòðèöàòåëüíîé çíà÷åíèÿ êîýôôèöèåíòà êîððåëÿöèè îòìå-
÷àëè äëÿ Àëáàíèè (r = 0,9), Ëåñîòî (r = 0,7), Ëèòâû, Áîëãàðèè, Òóðöèè, 



Ðîññèè è ßïîíèè (îêîëî r = 0,6 ó âñåõ). 
Ïîëîæèòåëüíàÿ êîððåëÿöèÿ îêàçàëàñü õàðàêòåðíà ïî÷òè äëÿ âñåõ 

ñòðàí Àôðèêè, äëÿ Áðàçèëèè, Íîâîé Çåëàíäèè è íåêîòîðûõ ñòðàí Çàïàä-
íîé Åâðîïû. Íàèáîëüøèå çíà÷åíèÿ ïîëîæèòåëüíîãî êîýôôèöèåíòà êîð-
ðåëÿöèè áûëè ïîëó÷åíû äëÿ Áðàçèëèè (r = 0,7), Àëæèðà (r = 0,7), Áåëü-
ãèè, Çàìáèè è Çèìáàáâå (ó âñåõ r = 0,6). 

 

Ðèñ. 1. Êîððåëÿöèÿ ìåæäó ñòàòèñòè÷åñêîé óðîæàéíîñòüþ ïøåíèöû (Triticum L.) ïî ñòðàíàì 
(ïî äàííûì FAOSTAT, 1961-2005 ãîäû) è âåëè÷èíîé èíäåêñà ãåîìàãíèòíîé àêòèâíîñòè Êð, 
îñðåäíåííîãî äëÿ êàëåíäàðíîãî ãîäà (À) è äëÿ ñåçîíà âåãåòàöèè êàæäîãî ãîäà (Á) (ãîðèçîí-
òàëüíàÿ è âåðòèêàëüíàÿ øòðèõîâêà — ñîîòâåòñòâåííî îòðèöàòåëüíàÿ è ïîëîæèòåëüíàÿ êîððåëÿ-
öèÿ; ïóíêòèðîì îòìå÷åíû îñíîâíûå çîíû êîððåëÿöèè). 

 

Àíàëèç âçàèìîñâÿçè ìåæäó èçìåíåíèÿìè óðîæàéíîñòè è âåëè÷èíîé 
èíäåêñà Êð, îñðåäíåííîé òîëüêî äëÿ ñåçîíà âåãåòàöèè ïøåíèöû, äåìîíñò-
ðèðîâàë ñõîæåå ðàñïðåäåëåíèå (ñì. ðèñ. 1, Á). Çîíû ïîëîæèòåëüíîé è îò-
ðèöàòåëüíîé êîððåëÿöèè â öåëîì ñîõðàíÿëèñü. Ïðè ýòîì íàáëþäàëîñü çà-
ìåòíîå óâåëè÷åíèå ÷èñëà ñòðàí ñî ñòàòèñòè÷åñêè çíà÷èìîé êîððåëÿöèåé. 
Íàèáîëåå âûñîêèå ïîëîæèòåëüíûå çíà÷åíèÿ áûëè óñòàíîâëåíû äëÿ Áåëü-
ãèè (r = 0,7), Êåíèè, Ìàëè è Ñåâåðíîé Êîðåè (r = 0,6 äëÿ êàæäîé). Îòðè-
öàòåëüíàÿ âçàèìîñâÿçü íàèáîëåå ñèëüíî ïðîÿâëÿåòñÿ äëÿ Ðîññèè (r = 0,8), 
Óêðàèíû, Ìîëäîâû, Óçáåêèñòàíà è Áîëèâèè (r = 0,7 ó êàæäîé èç ñòðàí). 

Íà ðèñóíêå 2 ïðåäñòàâëåíî íåñêîëüêî ïðèìåðîâ âàðèàöèè óðîæàé-
íîñòè è âåëè÷èíû èíäåêñà Êð. 
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Ðèñ. 2. Ïðèìåðû âðåìåííóé âàðèàöèè ñòàòèñòè÷åñêîé óðîæàéíîñòè ïøåíèöû (Triticum L.) 
(1) â ðàçíûõ ñòðàíàõ (ïî äàííûì FAOSTAT, 1990-2004 ãîäû) è ñîîòâåòñòâóþùåé âåëè÷èíû 
èíäåêñà ãåîìàãíèòíîé àêòèâíîñòè Êð (2), îñðåäíåííîãî äëÿ êàæäîãî êàëåíäàðíîãî ãîäà (À, Á) 
èëè òîëüêî äëÿ ñåçîíà âåãåòàöèè ïøåíèöû â êàæäîì ãîäó (Â, Ã): À — Àëáàíèÿ, Á — Áðàçè-
ëèÿ, Â — Êåíèÿ, Ã — Ðîññèÿ.  

 

Íåîáõîäèìî îòìåòèòü, ÷òî äëÿ ðÿäà ñòðàí (íàïðèìåð, äëÿ Íîâîé 
Çåëàíäèè, Áàíãëàäåø, Ñóäàíà) ñòàòèñòè÷åñêè çíà÷èìàÿ êîððåëÿöèÿ ñ ãî-
äîâûì çíà÷åíèåì èíäåêñà Êð èñ÷åçàëà ïðè àíàëèçå âçàèìîñâÿçè ñ ñåçîí-
íûì èíäåêñîì. Äëÿ íåêîòîðûõ ñòðàí ïðîèñõîäèëà ñìåíà çíàêà êîýôôèöè-
åíòà êîððåëÿöèè. Òàê, ïî ßïîíèè è Èíäèè êîýôôèöèåíò êîððåëÿöèè 
óðîæàéíîñòè ïøåíèöû ñ ãîäîâûì çíà÷åíèåì èíäåêñà Êð áûë îòðèöàòåëü-
íûì, à ñ ñåçîííûì — ïîëîæèòåëüíûì. Ïðè ýòîì îáðàùàåò íà ñåáÿ âíèìà-
íèå òîò ôàêò, ÷òî ïðîòèâîïîëîæíóþ ñìåíó çíàêà (îò ïîëîæèòåëüíîãî ãî-
äîâîãî ê îòðèöàòåëüíîìó ñåçîííîìó) íà íàáëþäàëè. 

Êðîìå òîãî, ïðåäñòàâëÿþò èíòåðåñ ñëó÷àè áîëåå íèçêîãî çíà÷åíèÿ 
ñåçîííîãî êîýôôèöèåíòà êîððåëÿöèè ïî ñðàâíåíèþ ñ ãîäîâûì. Ýòî èìåëî 
ìåñòî, íàïðèìåð, äëÿ Áðàçèëèè (rãîäîâîé = 0,7 è rñåçîííûé = 0,4), Àëæèðà 
(rãîäîâîé = 0,7 è rñåçîííûé = 0,3), Àëáàíèè (rãîäîâîé = 0,9 è rñåçîííûé = 0,6) 
è íåêîòîðûõ äðóãèõ ñòðàí. 

Äîïîëíèòåëüíî íåîáõîäèìî îòìåòèòü, ÷òî äëÿ ìíîãèõ ñòðàí çíà-
÷åíèå êîýôôèöèåíòà êîððåëÿöèè âîçðàñòàëî ñ óìåíüøåíèåì äëèíû ðÿäà 
íàáëþäåíèé. Âî ìíîãèõ ñëó÷àÿõ ìàêñèìàëüíàÿ êîððåëÿöèÿ íàáëþäàåòñÿ 
äëÿ ïåðèîäà 1990-2004 ãîäîâ. Íàïðèìåð, äëÿ Àëáàíèè êîýôôèöèåíò êîð-
ðåëÿöèè (r) ïî 1990-2004 ãîäàì ñîñòàâèë 0,9, ïî 1963-2004 — òîëüêî 
0,3; äëÿ Ëåñîòî âåëè÷èíà êîýôôèöèåíòà êîððåëÿöèè ïî 1963-2004 ãîäàì 
ðàâíÿëàñü 0,4, à ïî 1990-2004 ãîäàì âîçðàñòàëà äî 0,7. Â íåêîòîðûõ ñëó-
÷àÿõ êîððåëÿöèÿ, êîòîðàÿ áûëà ñòàòèñòè÷åñêè çíà÷èìîé äëÿ 1990-2004 ãî-
äîâ, ñòàíîâèëàñü íåçíà÷èìîé äëÿ ïåðèîäà 1963-2004 ãîäîâ. È íàîáîðîò, 
äëÿ íåêîòîðûõ ñòðàí (Êèïð, Íàìèáèÿ, Ãåðìàíèÿ, Øâåéöàðèÿ) âåëè÷èíà 
êîýôôèöèåíòà êîððåëÿöèè äëÿ 1963-2004 ãîäîâ îêàçàëàñü âûøå, ÷åì äëÿ 
ïåðèîäà 1990-2004 ãîäîâ. 

Íàëè÷èå áîëüøîãî ÷èñëà ñòðàí ñî ñòàòèñòè÷åñêè çíà÷èìîé êîððå-
ëÿöèåé ìåæäó ãåîìàãíèòíûì èíäåêñîì è óðîæàéíîñòüþ ïøåíèöû ñâèäå-
òåëüñòâóåò î âëèÿíèè ôëóêòóàöèé ãëîáàëüíîãî ãåîìàãíèòíîãî ïîëÿ íà ïðî-
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äóêòèâíîñòü ýòîé êóëüòóðû. Ïîòåíöèàëüíî ïîäîáíûé ýôôåêò ìîæåò áûòü 
ñëåäñòâèåì êàê ïðÿìîãî, òàê è îïîñðåäîâàííîãî âëèÿíèÿ (÷åðåç âîçäåéñò-
âèå íà ìåòåîðîëîãè÷åñêèå óñëîâèÿ) íà ðîñò ðàñòåíèÿ. 

Íàëè÷èå ñòðàí ñ îòñóòñòâèåì çíà÷èìîé êîððåëÿöèè ìîæíî ÷àñòè÷-
íî îáúÿñíèòü íåäîñòîâåðíîñòüþ ñòàòèñòè÷åñêèõ äàííûõ. Â íåêîòîðûõ 
ñòðàíàõ ïøåíèöà âîçäåëûâàåòñÿ â òå÷åíèå äâóõ ñåçîíîâ â ãîäó, à ñòàòèñòè-
÷åñêèå äàííûå â áàçå äàííûõ ÔÀÎ ïðåäñòàâëåíû â îáîáùåííîì âèäå, ÷òî 
òîæå ñïîñîáíî ïîâëèÿòü íà ðåçóëüòàò èññëåäîâàíèé. Â îòäåëüíûõ ñëó÷àÿõ 
ôàêò îòñóòñòâèÿ êîððåëÿöèè ïðåäñòàâëÿåòñÿ ñëåäñòâèåì òîãî, ÷òî íà óðî-
æàéíîñòü ïøåíèöû îêàçûâàþò íàèáîëåå çíà÷èòåëüíîå âëèÿíèå íå ìåòåî-
ðîëîãè÷åñêèå óñëîâèÿ, à èíûå ôàêòîðû (íàïðèìåð, êîëè÷åñòâî âíîñèìûõ 
óäîáðåíèé èëè íåñîáëþäåíèå àãðîòåõíèêè âîçäåëûâàíèÿ êóëüòóðû). Êðîìå 
òîãî, èñïîëüçîâàííûé ïîêàçàòåëü ãåîìàãíèòíîãî ïîëÿ Çåìëè — õîðîøèé 
èíäèêàòîð âðåìåííóãî, íî íå ïðîñòðàíñòâåííîãî âàðüèðîâàíèÿ. Òåîðåòè-
÷åñêè âðåìåííóå âàðüèðîâàíèå ìîæåò ïî-ðàçíîìó ïðîÿâëÿòüñÿ â ðåãèîíàõ 
ñ íèçêèì èëè âûñîêèì ãåîìàãíèòíûì ôîíîì, ÷òî òàêæå ñïîñîáíî ïîâëè-
ÿòü íà ïîÿâëåíèå èëè îòñóòñòâèå àíàëèçèðóåìîé çàâèñèìîñòè. 

Âîçäåéñòâèå êîëåáàíèé ãåîìàãíèòíîãî ïîëÿ íà ôóíêöèîíèðîâàíèå 
áàðè÷åñêèõ àòìîñôåðíûõ îáðàçîâàíèé èññëåäîâàëîñü ìíîãèìè àâòîðàìè 
(5, 23-26). Ðåçóëüòàòû áîëåå ðàííèõ ðàáîò óïîìèíàþòñÿ â ïóáëèêàöèÿõ 
À.Ë. ×èæåâñêîãî (2). Àâòîðû äåëàþò âûâîä, ÷òî ïîâûøåííàÿ ìàãíèòíàÿ 
àêòèâíîñòü ïðèâîäèò ê óãëóáëåíèþ öèêëîíîâ, îñîáåííî â çèìíèé (õîëîä-
íûé) ïåðèîä. Êðîìå òîãî, èìè âûäâèãàåòñÿ ãèïîòåçà î òîì, ÷òî óñèëåíèå 
ìàãíèòíîãî ïîëÿ Çåìëè ïðèâîäèò ê óâåëè÷åíèþ êîíòðàñòíîñòè ìåæäó àò-
ìîñôåðíûìè áàðè÷åñêèìè îáðàçîâàíèÿìè — ê óãëóáëåíèþ öèêëîíîâ è 
óñèëåíèþ àíòèöèêëîíîâ. 

Ýòèìè ðåçóëüòàòàìè ìîæåò îáúÿñíÿòüñÿ íàëè÷èå ðåãèîíîâ ñ ïîëî-
æèòåëüíîé è îòðèöàòåëüíîé êîððåëÿöèåé ìåæäó èíäåêñîì Êð è óðîæàéíî-
ñòüþ ïøåíèöû. Àíàëèç ïåðèîäà âîçäåëûâàíèÿ ïøåíèöû â ðàçíûõ ñòðàíàõ 
ïîêàçûâàåò, ÷òî çà íåêîòîðûì èñêëþ÷åíèåì â áîëüøèíñòâå ñòðàí ïøåíè-
öó âûðàùèâàþò â çèìíèå ìåñÿöû. Óãëóáëåíèå öèêëîíîâ â ãîäû ñ ïîâû-
øåííûì ìàãíèòíûì ïîëåì äîëæíî âûðàæàòüñÿ â óâåëè÷åíèè êîëè÷åñòâà 
àòìîñôåðíûõ îñàäêîâ, à ýòî, â ñâîþ î÷åðåäü, — ïðèâîäèòü ê ðîñòó óðî-
æàéíîñòè ïøåíèöû è, ñîîòâåòñòâåííî, ê ïîÿâëåíèþ ïîëîæèòåëüíîé êîð-
ðåëÿöèè ìåæäó ýòèì ïîêàçàòåëåì è âåëè÷èíîé èíäåêñà Êð. Â ïðåäåëàõ îñ-
íîâíîãî ïîÿñà îòðèöàòåëüíîé êîððåëÿöèè ìåòåîðîëîãè÷åñêèå óñëîâèÿ â 
çèìíåå âðåìÿ îïðåäåëÿþòñÿ ãîñïîäñòâîì àíòèöèêëîíîâ (òàê íàçûâàåìûé 
Ñèáèðñêèé ìàêñèìóì). Óñèëåíèå àíòèöèêëîíîâ â óêàçàííîì ðåãèîíå ìî-
æåò ïðèâîäèòü ê óìåíüøåíèþ êîëè÷åñòâà îñàäêîâ, òîëùèíû ñíåæíîãî ïî-
êðîâà è ê ïîíèæåíèþ òåìïåðàòóðû âîçäóõà. Âñå ýòî ñîçäàåò áîëåå íåáëà-
ãîïðèÿòíûå óñëîâèÿ â ïåðèîä çèìíåãî ïîêîÿ è íà÷àëà àêòèâíîé âåãåòà-
öèè ïøåíèöû âåñíîé, ñíèæàþùèå åå óðîæàéíîñòü. Òàêèì îáðàçîì ìîãóò 
ïîÿâëÿòüñÿ ðåãèîíû ñ îòðèöàòåëüíîé êîððåëÿöèåé ìåæäó óðîæàéíîñòüþ 
ïøåíèöû è èíäåêñîì Êð. 

Ïðè ïðÿìîì âîçäåéñòâèè ôëóêòóàöèé ãåîìàãíèòíîãî ïîëÿ íà ðîñò 
ïøåíèöû êîððåëÿöèÿ óðîæàéíîñòè ñ èíäåêñîì Êð, îñðåäíåííûì äëÿ ñå-
çîíà âåãåòàöèè, äîëæíà áûòü âûðàæåíà áîëåå ÷åòêî, ÷åì êîððåëÿöèÿ ñ Êð 
èíäåêñîì, îñðåäíåííûì äëÿ ãîäà. Àíàëèç ïîëó÷åííûõ íàìè äàííûõ ïîêà-
çûâàåò âîçðàñòàíèå ÷èñëà ñòðàí ñî ñòàòèñòè÷åñêè çíà÷èìîé êîððåëÿöèåé â 
ñëó÷àå ñåçîííîãî Êð èíäåêñà. Îäíàêî ïðè ýòîì íàáëþäàåòñÿ ñëåäóþùàÿ 
çàêîíîìåðíîñòü: âî ìíîãèõ ñòðàíàõ, ãäå ñ èñïîëüçîâàíèåì ãîäîâîãî çíà÷å-
íèÿ Êð èíäåêñà áûëà óñòàíîâëåíà îòðèöàòåëüíàÿ êîððåëÿöèÿ, â âàðèàíòå ñ 
ñåçîííûì èíäåêñîì âåëè÷èíà r óâåëè÷èâàëàñü, òîãäà êàê ïðè ïîëîæèòåëü-
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íîé âçàèìîñâÿçè óðîæàéíîñòè ñ ãîäîâûì èíäåêñîì â ñëó÷àå ñåçîííîãî èí-
äåêñà çíà÷åíèå r óìåíüøàëîñü (èíîãäà äî ñòàòèñòè÷åñêè íåçíà÷èìûõ âåëè-
÷èí). Ïîñëåäíåå âïîëíå ìîæåò áûòü îáúÿñíåíî èíåðòíîñòüþ ðåàêöèè àò-
ìîñôåðíûõ ïðîöåññîâ íà âîçäåéñòâèå ôëóêòóàöèé ãåîìàãíèòíîé àêòèâíî-
ñòè. Òî åñòü âëèÿíèå ïîâûøåííîãî ãåîìàãíèòíîãî ôîíà â òå÷åíèå îäíîãî 
ïåðèîäà ãîäà ìîãóò îòðàçèòüñÿ íà õàðàêòåðå àòìîñôåðíûõ ïðîöåññîâ â äðó-
ãîé ïåðèîä. Àíàëîãè÷íûé ýôôåêò îòìå÷àåòñÿ, íàïðèìåð, ïðè àíàëèçå âîç-
äåéñòâèÿ Ýëü-Íèíüî è Ëà-Íèíüÿ íà èçìåíåíèå òåìïåðàòóðû âîçäóõà è êî-
ëè÷åñòâà àòìîñôåðíûõ îñàäêîâ (27). 

Òàêèì îáðàçîì, óñòàíîâëåíî íàëè÷èå êîððåëÿöèè ìåæäó èçìåíå-
íèÿìè óðîæàéíîñòè ïøåíèöû è ãåëèîîáóñëîâëåííûìè èçìåíåíèÿìè ìàã-
íèòíîãî ïîëÿ Çåìëè. Íåñìîòðÿ íà íàëè÷èå áîëüøîãî ÷èñëà ôàêòîðîâ, 
ïðåäîïðåäåëÿþùèõ óðîæàéíîñòü êóëüòóðû, âåëè÷èíà êîýôôèöèåíòà êîð-
ðåëÿöèè â íåêîòîðûõ ñòðàíàõ äîñòèãàåò äîñòàòî÷íî âûñîêèõ çíà÷åíèé. 
Ñïåöèôèêà ïðîÿâëåíèé êîððåëÿöèè â ðàçíûõ ñòðàíàõ ìèðà ïîçâîëÿåò ïðåä-
ïîëîæèòü ïðèñóòñòâèå êàê ïðÿìîãî, òàê è îïîñðåäîâàííîãî (÷åðåç èçìå-
íåíèå ìåòåîðîëîãè÷åñêèõ óñëîâèé) âëèÿíèÿ ôëóêòóàöèé ãåîìàãíèòíîãî ïî-
ëÿ íà óðîæàéíîñòü ïøåíèöû. Áîëåå óâåðåííîå çàêëþ÷åíèå î çíà÷èìîñòè 
ïðÿìîãî è îïîñðåäîâàííîãî âëèÿíèÿ ìîæåò áûòü, ïî-âèäèìîìó, ïîëó÷åíî 
ïîñëå ïðîâåäåíèÿ ïîäîáíîãî àíàëèçà äëÿ èíûõ ñåëüñêîõîçÿéñòâåííûõ 
êóëüòóð, à òàêæå ïðè óòî÷íåíèè ñðîêîâ âåãåòàöèè ðàñòåíèé â êàæäîì êîí-
êðåòíîì ãîäó è ðåãèîíå ïðîèçðàñòàíèÿ. 
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A b s t r a c t  
 

In the light of the latest scientific achievements the great role played by the geomagnetic 
processes in a variety of phenomena in the world (in the atmosphere, the biosphere and the social 
sphere) becomes more and more apparent. It is known that the temporal variation of the geomag-
netic field is determined by interplanetary processes, the Earth's rotation, as well as fluctuations in 
solar activity. In this connection, the data on the phenomena on the Sun and changes in the Earth’s 
magnetic field have been widely used in various fields of science and technology and in solving many 
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applied problems. The impact of artificial magnetic fields on the crop growth was demonstrated in 
the vast number of scientific publications. However, the effect of fluctuations of the natural Earth’s 
magnetic field caused by the influence of the Sun on the crop yield is still practically unknown. The 
evaluation of the level of correlation was conducted between solar-caused fluctuations in Earth's 
magnetic field and statistical wheat yield for countries where the crop is grown. This crop is culti-
vated in many countries of the world, which allows to include in the analysis regions with different 
natural and agronomic conditions. Actual information about the wheat yield was obtained from 
FAO’s statistical database FAOSTAT (http://faostat.fao.org/site/339/default.aspx). As an indicator of 
the global geomagnetic activity Kp index was used. Kp index values were averaged for individual 
days, months, and years. The average value of the index is rounded to the closest standard value of 
it. Monthly average Kp values were used to calculate the average values of the index for the period of 
wheat growth. As a result, a statistically significant correlation between the annual change in the 
yield of wheat and solar-caused changes of Earth’s magnetic field was found. The coefficient of cor-
relation in some countries reaches a sufficiently high value. The highest rates of positive correlation 
set for Belgium (r = 0.7), Kenya, Mali and North Korea (at r = 0.6 for each country). The negative 
relationship is most pronounced in Russia (r = 0.8), Ukraine, Moldova, Uzbekistan and Bolivia 
(r = 0.7 for each). Specificity of the manifestations of the correlation around the world suggests the 
presence of both direct and indirect (through a change in the meteorological conditions) impact of 
fluctuations of the geomagnetic field on crop yield. In the case of direct impact, the observed corre-
lation of crop yield with the Kp, index averaged for the growing season, should be expressed more 
clearly than with Kp index, averaged for the year. Our analysis revealed more countries with a statis-
tically significant correlation in the case of usage of seasonal Kp index. It is often observed the fol-
lowing situation: in the case of a negative correlation of crop yield with the annual value of the Kp 
value of r increases when using the seasonal Kp index, and for a positive relationship between crop 
yield and the annual value of the Kp index r in the case of the seasonal index decreases (sometimes 
up to statistically insignificant values). The latter can be explained by the inertia of the reaction of 
atmospheric processes on the impact of fluctuations of geomagnetic activity, which is similar to that 
in relation to the impact of El Niño and La Niña on changes in air temperature and precipitation 
(R. Stefanski, 1994). A more confident conclusion about the importance of the direct and indirect ef-
fects can be apparently obtained by carrying out a similar analysis for other crops, as well as through a 
more precise allocation of time during the growing season in each year and growing region. 
 

Keywords: solar activity, solar-terrestrial linkage, wheat yield, geomagnetic field, crop 
yield variability. 
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