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ÑÎÄÅÐÆÀÍÈÅ ÏÎËÍÛÕ ÑÅÌßÍ Â ØÈØÊÀÕ PINUS SYLVESTRIS L.,
ÏÎÄÂÅÐÆÅÍÍÛÕ ÂËÈßÍÈÞ ÂÛÁÐÎÑÎÂ ÕÈÌÊÎÌÁÈÍÀÒÀ ÍÀ ÞÃÎ-
ÂÎÑÒÎÊÅ ÓÊÐÀÈÍÛ

Pinus sylvestris L., ïðîìûøëåííûå âûáðîñû, èçìåí÷èâîñòü, ïîïóëÿöèÿ, ïîëíûå ñåìåíà

Âëèÿíèþ ïðîìûøëåííûõ òîêñèêàíòîâ íà ðåïðîäóêòèâíóþ ñïîñîáíîñòü õâîéíûõ
ïîñâÿùåíî íåìàëî ðàáîò è âñå îíè íå îäíîçíà÷íû. Â áîëüøèíñòâå ïóáëèêàöèé îòìå÷àåòñÿ
ñíèæåíèå ñåìåííîé ïðîäóêòèâíîñòè è êà÷åñòâà ñåìÿí ó ðàñòåíèé, ïîäâåðæåííûõ îñòðûì
àýðîòåõíîãåííûì âîçäåéñòâèÿì, êîòîðûå ó õâîéíûõ  ïðèâîäÿò ê  óìåíüøåíèþ êîëè÷åñòâà
è ðàçìåðà øèøåê, è ñåìÿí [5, 11]. Îäíàêî â îòäåëüíûõ ñëó÷àÿõ ó íàèáîëåå ïîâðåæäåííûõ
ýìèññèÿìè ðàñòåíèé îòìå÷àåòñÿ ïîâûøåííîå êîëè÷åñòâî ïîëíîçåðíèñòûõ ñåìÿí â øèøêàõ
[6, 3].  Êà÷åñòâî ñåìÿí  âî ìíîãîì çàâèñèò îò êëèìàòè÷åñêèõ ôàêòîðîâ è âíåøíèõ
îáñòîÿòåëüñòâ, îïðåäåëÿþùèõ ïîñòóïëåíèå ïûëüöû ê ñåìÿïî÷êå. Óðîæàé øèøåê
ãåíåòè÷åñêè îáóñëîâëåí ðåïðîäóêòèâíûìè ñâîéñòâàìè êîíêðåòíûõ èíäèâèäîâ [1], òàêæå
ðåæèìîì è óñëîâèÿìè èõ îïûëåíèÿ è, ïðåæäå âñåãî, ñîîòíîøåíèåì ïåðåêðåñòíîãî îïûëåíèÿ
è ñàìîîïûëåíèÿ [10]. Ó õâîéíûõ â ðåçóëüòàòå ñâîáîäíîãî îïûëåíèÿ, êîòîðîå ïî÷òè
íàïðÿìóþ çàâèñèò îò êîëè÷åñòâà ïûëüöû â ïåðèîä öâåòåíèÿ  è ãîòîâíîñòè ñåìÿïî÷åê ê åå
âîñïðèÿòèþ, â øèøêàõ îáðàçóþòñÿ ðàçíîêà÷åñòâåííûå ñåìåíà.

Öåëüþ íàøèõ èññëåäîâàíèé áûëî èçó÷åíèå èíäèâèäóàëüíîé èçìåí÷èâîñòè
êîëè÷åñòâà  ïîëíûõ ñåìÿí â øèøêàõ äåðåâüåâ  Pinus sylvestris L., ïîïóëÿöèè, êîòîðîé â
ðàçíîé ñòåïåíè ïîäâåðæåíû âîçäåéñòâèþ õèìêîìáèíàòà.

Îáúåêòîì èññëåäîâàíèÿ áûëè äåðåâüÿ  Pinus sylvestris IV êëàññà  âîçðàñòà. Ïðîáíûå
ïëîùàäè À, Á, Ã óäàëåíû ñîîòâåòñòâåííî íà 300 ì, 2 è 15 êì îò  õèìêîìáèíàòà “Àçîò” â ã.
Ñåâåðîäîíåöê. Øèøêè  ñîáèðàëè  è àíàëèçèðîâàëè ïî  5–10 øò. ñ êàæäîãî äåðåâà. Äëÿ
êàæäîé ïðîáíîé ïëîùàäè. áûëè ïîëó÷åíû ñðåäíåâûáîðî÷íûå äàííûå ïî êîëè÷åñòâó ñåìÿí
â øèøêå. Èññëåäîâàíèÿ ïðîâîäèëèñü â ïåðèîä, êîãäà  ïðåäïðèÿòèå ðàáîòàëî â ïîëíóþ
ìîùíîñòü (1989–1991 ãã.) è â ïåðèîä ñíèæåíèÿ îáúåìà ïðîèçâîäñòâà (1995–1997 ãã.).
Çàãðÿçíåíèÿ àòìîñôåðíîãî âîçäóõà âûáðîñàìè õèìêîìáèíàòà, â ñîñòàâ êîòîðûõ âõîäèëè
ñåðíèñòûé àíãèäðèä, îêèñëû àçîòà, àììèàê, ïàðû ñåðíîé êèñëîòû, ñîåäèíåíèÿ ôòîðà è
äð., íîñèëè õàðàêòåð ïîñòîÿííîé çàãàçîâàííîñòè èëè êðàòêîâðåìåííîãî ïîâûøåíèÿ ðàçîâûõ
êîíöåíòðàöèé ïîëëþòàíòîâ, ÷òî ïàãóáíî  âëèÿëî íà îêðóæàþùèå ðàñòåíèÿ.

 Â ýêñòðåìàëüíûõ óñëîâèÿõ ñóùåñòâîâàíèÿ ó ðàñòåíèé ìîãóò âîçíèêàòü àíîìàëèè
ðåïðîäóêòèâíûõ îðãàíîâ, ïðèâîäÿùèå, êàê ïðàâèëî, ê èõ ñòåðèëüíîñòè. Ïîòåíöèàëüíàÿ
ñåìåííàÿ ïðîäóêòèâíîñòü  íà îäíó øèøêó îïðåäåëÿåòñÿ  êîëè÷åñòâîì ÷åøóé â åå
ôåðòèëüíîì ñëîå. Êîëè÷åñòâî ïîòåíöèàëüíî ôåðòèëüíûõ ñåìÿïî÷åê ñîîòâåòñòâóåò
óäâîåííîìó êîëè÷åñòâó ïðîäóêòèâíûõ ÷åøóé â øèøêå. Ñðåäíåãîäîâîé  ìàêñèìóì
ïîòåíöèàëüíîé ñåìåííîé ïðîäóêòèâíîñòè íà îäíó øèøêó  îòìå÷åí ó äåðåâüåâ Pinus
sylvestris, íàèáîëåå ïîäâåðæåííûõ âîçäåéñòâèþ ýìèññèÿìè – â ãîäû ìàêñèìàëüíîé
ðàáîòû õèìêîìáèíàòà. Â ãîäû ñïàäà ïðîèçâîäñòâà ó ðàñòåíèé âáëèçè õèìêîìáèíàòà
êîëè÷åñòâî ñåìåííûõ ÷åøóé â øèøêàõ áûëî äîñòîâåðíî íèæå, ÷åì ó ðàñòåíèé çîíû
ôîíîâîãî çàãðÿçíåíèÿ (ïî êðèòåðèþ Ôèøåðà) [4]. Ñîïîñòàâèâ íàøè äàííûå (1995-
1997 ãã.) ñ ðåçóëüòàòàìè èññëåäîâàíèé  È.È. Êîðøèêîâà (1989-1991 ãã.) [3], ìîæíî
êîíñòàòèðîâàòü,  ÷òî ïîòåíöèàëüíûå âîçìîæíîñòè ôîðìèðîâàíèÿ óðîæàÿ ñåìÿí â öåëîì
äëÿ ðàñòåíèé âáëèçè õèìêîìáèíàòà (À) è çîíû ôîíîâîãî çàãðÿçíåíèÿ (Ã) áûëè
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áëèçêèìè, à ó ðàñòåíèé, óäàëåííûõ îò õèìêîìáèíàòà (Á) – íåñêîëüêî íèæå, ÷òî âîçìîæíî
ñâÿçàíî ñ ìåíüøèìè ëèíåéíûìè ðàçìåðàìè  øèøåê   íà ýòîé ïðîáíîé ïëîùàäè.

Àíàëèç øåñòèëåòíèõ äàííûõ ñåìåííîé ïðîäóêòèâíîñòè Pinus sylvestris ñâèäåòåëüñòâóåò,
÷òî âûõîä ïîëíûõ ñåìÿí â ðàñ÷åòå íà îäíó øèøêó ó ðàñòåíèé, íàõîäÿùèõñÿ âáëèçè
õèìêîìáèíàòà, áûë íåñêîëüêî âûøå, èëè íà òîì æå óðîâíå ïî ñðàâíåíèþ ñ ðàñòåíèÿìè
ôîíîâîé çîíû  â ãîäû, êîãäà ïðåäïðèÿòèå ðàáîòàëî íà ïîëíóþ ìîùíîñòü (ðèñóíîê). Â
îñíîâíîì ðàçëè÷èÿ ïî êîëè÷åñòâó ïîëíûõ ñåìÿí â øèøêå ìåæäó ïðîáíûìè ïëîùàäÿìè
áûëè íåäîñòîâåðíû, çà èñêëþ÷åíèåì ïðîáíîé ïëîùàäè  Á (òàêîé ñëó÷àé îòìå÷åí â 1997

Òàáëèöà. Êîëè÷åñòâî ïîëíûõ ñåìÿí â øèøêàõ Pinus sylvestris L., ïîäâåðæåííîé
òåõíîãåííîìó âîçäåéñòâèþ
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ôåðòèëüíûõ
ñåìÿïî÷åê, %

M+m*

À – 0,3

Á – 2

Ã – 15

18,17+1,96

16,06+1,46

18,58+1,61

14,95+2,15

12,18+2,04

14,70+1,49

8,28–23,23

5,77–16,14

10,51–18,95

71,4–27,9

89,2–54,0

49,0–38,1

41,14

37,92

39,56

23

20

15

Ì + m*– ñðåäíåå àðèôìåòè÷åñêîå çíà÷åíèå ñî ñòàíäàðòíîé îøèáêîé;
** – çà øåñòü ëåò íàáëþäåíèé;
CV – êîýôôèöèåíò âàðèàöèè .

Ðèñóíîê. Ïîãîäè÷íàÿ  èçìåí÷èâîñòü êîëè÷åñòâà ïîëíûõ ñåìÿí â øèøêàõ
Pinus sylvestris L., â ðàçíîé ñòåïåíè ïîäâåðæåííûõ òåõíîãåííîìó âîçäåéñòâèþ.

Óñëîâíûå îáîçíà÷åíèÿ: À, Á, Ã– ïðîáíûå ïëîùàäè.
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ãîäó). Êîëè÷åñòâî ïîëíûõ ñåìÿí ó ðàñòåíèé  ýòîé ïðîáíîé ïëîùàäè áûëî íà 22% è 20,7 %
ìåíüøå ïî ñðàâíåíèþ ñ ðàñòåíèÿìè âáëèçè õèìêîìáèíàòà è ôîíîâîé çîíû çàãðÿçíåíèÿ,
ñîîòâåòñòâåííî. Â áëàãîïðèÿòíûå ïî ïîãîäíûì óñëîâèÿì ãîäû âûáðîñû õèìè÷åñêîãî
ïðîèçâîäñòâà ìîãóò  îêàçûâàòü  ñòèìóëèðóþùåå äåéñòâèå íà ñåìåííóþ ïðîäóêòèâíîñòü
ðàñòåíèé, à â íåáëàãîïðèÿòíûå – óñèëèâàòü íåãàòèâíîå âëèÿíèå ïîëëþòàíòîâ. Âîçìîæíî, â
íåñòàáèëüíîñòè êëèìàòè÷åñêèõ ôàêòîðîâ ïðîÿâëÿåòñÿ îïîñðåäîâàííûé ýôôåêò äåéñòâèÿ
çàãðÿçíèòåëåé âîçäóõà íà ðåïðîäóêòèâíóþ ñïîñîáíîñòü ðàñòåíèé. Â ìîëîäûõ ëåñî-
íàñàæäåíèÿõ  (ïðè ñìåøàííîì âàëîâîì ñáîðå øèøåê) Pinus sylvestris íà ó÷àñòêàõ,
ïîäâåðæåííûõ âîçäåéñòâèþ âûáðîñîâ íåôòåõèìè÷åñêîãî ïðîèçâîäñòâà, Í.À. Ëóãàíñêèé è
Â.À. Êàëèíèí [5] îòìåòèëè äâóêðàòíîå  óìåíüøåíèå êîëè÷åñòâà ïîëíûõ ñåìÿí â øèøêàõ.
Îäíàêî åñòü ñâåäåíèÿ,  ãäå íå îòìå÷åíî çíà÷èìûõ èçìåíåíèé â ðåïðîäóêòèâíîé ñïîñîáíîñòè
ó Pinus sylvestris,  ïðîèçðàñòàþùåé â îêðåñòíîñòÿõ òàêèõ æå ïðîèçâîäñòâ [2].

Ñ.À.Ìàìàåâ [7] îòìå÷àë, ÷òî ó Pinus sylvestris íà Óðàëå îáû÷íî â îäíîé øèøêå
ñîäåðæèòñÿ  1-2 ïîëíûõ ñåìåíè  ïðè ñëàáîì óðîæàå, à ïðè âûñîêîì – 12-15 òàêèõ ñåìÿí.
Ò.Ï.Íåêðàñîâîé [8] áûëî óñòàíîâëåíî,  ÷òî ñðåäíåå ÷èñëî  ïîëíûõ ñåìÿí â îäíîé øèøêå
êîëåáëåòñÿ â ïðåäåëàõ 7-24 øò., ïðè àáñîëþòíîì ìàêñèìóìå – 38 øò. Â åñòåñòâåííûõ
Êàðïàòñêèõ ïîïóëÿöèÿõ Pinus sylvestris îòìå÷åíî  çíà÷èòåëüíî áîëüøåå êîëåáàíèå
êîëè÷åñòâà ïîëíûõ ñåìÿí â øèøêå  (4-38 øò.) [9].  Ñîãëàñíî äàííûì G.R. Brown.[12], â
ëåñîíàñàæäåíèÿõ Pinus sylvestris â Þæíîé Øâåöèè è Âåëèêîáðèòàíèè â ñðåäíåì íà îäíó
øèøêó ïðèõîäèòñÿ 15-20 ïîëíûõ ñåìÿí. Â íàøèõ íàáëþäåíèÿõ ëèìèòû ñðåäíåãî
êîëè÷åñòâà ïîëíûõ ñåìÿí â îäíîé øèøêå ñîñòàâèëè 8-23 øò. âáëèçè õèìêîìáèíàòà è
11-19 øò. – â çîíå ôîíîâîãî çàãðÿçíåíèÿ.

Â ïîïóëÿöèÿõ âñåãäà åñòü èíäèâèäû ñ ìàëûì êîëè÷åñòâîì ñåìÿí â øèøêå, è
íàîáîðîò, ñ âûñîêèì èõ ñîäåðæàíèåì. Îäíàêî, ïðåäåëû êîëåáàíèé ñðåäíåãî êîëè÷åñòâà
ïîëíûõ ñåìÿí â øèøêå ó îòäåëüíî  âçÿòûõ äåðåâüåâ áûëè áîëåå çíà÷èòåëüíûìè è
ñîñòàâèëè  2-38 ñåìÿí â øèøêå. Â óðîæàéíîì 1989 ãîäó íà  êàæäîé ïðîáíîé ïëîùàäè
îòìå÷åíî ïî îäíîìó èëè íåñêîëüêî äåðåâüåâ, ó êîòîðûõ ñðåäíåå êîëè÷åñòâî ïîëíûõ
ñåìÿí â îäíîé øèøêå áûëî  ñâûøå 35 øò. Â 1997 ãîäó  ìàêñèìàëüíîå  êîëè÷åñòâî – 38
òàêèõ ñåìÿí èìåëî òîëüêî îäíî äåðåâî,  àáñîëþòíûé ìàêñèìóì – 43 øò. ó äâóõ äåðåâüåâ
âáëèçè õèìêîìáèíàòà.  Â ìåíåå óðîæàéíûé 1990 ãîä àáñîëþòíûé ìàêñèìóì ñåìÿí â
øèøêå  áûë 40 øò.  òîëüêî ó îäíîãî äåðåâà â çîíå ôîíîâîãî çàãðÿçíåíèÿ. Íàðÿäó ñ
ðàñòåíèÿìè, èìåþùèìè âûñîêóþ ñåìåííóþ ïðîäóêòèâíîñòü, âáëèçè õèìêîìáèíàòà
îáíàðóæåíû åäèíè÷íûå äåðåâüÿ, ó êîòîðûõ ñðåäíåå  êîëè÷åñòâî ïîëíûõ ñåìÿí ñîñòàâèëî
ìåíåå îäíîãî â øèøêå. Ïðè÷èíà ýòîãî, âîçìîæíî, êðîåòñÿ íå ñòîëüêî â íåäîñòàòî÷íîì
îïûëåíèè äåðåâüåâ, ñêîëüêî â âûñîêîé ñòåðèëüíîñòè èõ. Ïîãîäè÷íîå âàðüèðîâàíèå
ïîëíûõ ñåìÿí â øèøêå  ðàçíèòñÿ ïî äðåâîñòîÿì. Êîýôôèöèåíò âàðèàöèè  èçìåíÿëñÿ
îò 27,9% äî 89,2%, äëÿ ïîïóëÿöèé, ïîäâåðæåííûõ òåõíîãåííîìó âîçäåéñòâèþ è  íå
ïðåâûøàë 50% äëÿ ïîïóëÿöèè, íå èñïûòûâàþùåé òàêèõ âîçäåéñòâèé (òàáëèöà). Äîëÿ
ïîëíûõ ñåìÿí îò ÷èñëà ôåðòèëüíûõ ñåìÿïî÷åê â ðàñ÷åòå  íà øèøêó ó ðàñòåíèé èç
òåõíîãåííûõ çîí ñîñòàâèëà 37,92 – 41,14%, ôàêòè÷åñêè íå îòëè÷àÿñü ïî äàííîìó
ïîêàçàòåëþ   äëÿ íàñàæäåíèé Pinus sylvestris  èç Íîâîñèáèðñêîé îáëàñòè (35–40 %) [8].

Òàêèì îáðàçîì, Pinus sylvestris  íà þãî-âîñòîêå Óêðàèíû îòëè÷àåòñÿ âûñîêîé
èíäèâèäóàëüíîé èçìåí÷èâîñòüþ ïî ñîäåðæàíèþ ïîëíûõ ñåìÿí íà îäíó øèøêó, ÷òî
ìîæåò áûòü ñâÿçàíî, êàê ñ âëèÿíèåì òåõíîãåííûõ çàãðÿçíèòåëåé è êëèìàòè÷åñêèõ
ôàêòîðîâ, òàê è ñ ãåíåòè÷åñêèìè îñîáåííîñòÿìè äåðåâüåâ.
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ÑÎÄÅÐÆÀÍÈÅ ÏÎËÍÛÕ ÑÅÌßÍ Â ØÈØÊÀÕ  PINUS SYLVESTRIS L., ÏÎÄÂÅÐÆÅÍÍÛÕ
ÂËÈßÍÈÞ ÂÛÁÐÎÑÎÂ ÕÈÌÊÎÌÁÈÍÀÒÀ ÍÀ ÞÃÎ-ÂÎÑÒÎÊÅ ÓÊÐÀÈÍÛ

Ò. È. Âåëèêîðèäüêî
Äîíåöêèé áîòàíè÷åñêèé ñàä ÍÀÍ Óêðàèíû

Â ïîïóëÿöèÿõ Pinus sylvestris L., ïîäâåðæåííûõ  âîçäåéñòâèþ  âûáðîñîâ õèìè÷åñêîãî ïðåäïðèÿòèÿ, èçó÷åíà
èçìåí÷èâîñòü  îäíîãî èç ïîêàçàòåëåé ñåìåíîøåíèÿ – ñîäåðæàíèå  ïîëíûõ ñåìÿí â øèøêå. Íàèáîëüøåå
êîëè÷åñòâî ïîëíûõ ñåìÿí â  øèøêå  è èõ èçìåí÷èâîñòü îòìå÷åíû â çîíå îñòðûõ âîçäåéñòâèé ýìèññèé.
Äîëÿ  ïîëíûõ ñåìÿí â øèøêå îò ÷èñëà ôåðòèëüíûõ ñåìÿïî÷åê  èçìåíÿåòñÿ  â ïðåäåëàõ 37,92–41,14 %,
ñîñòàâèâ ìàêñèìóì  âáëèçè õèìêîìáèíàòà è â çîíå ôîíîâîãî çàãðÿçíåíèÿ. Âûñîêàÿ èíäèâèäóàëüíàÿ
èçìåí÷èâîñòü Pinus sylvestris íà þãî-âîñòîêå Óêðàèíû ïî ñîäåðæàíèþ ïîëíûõ ñåìÿí ìîæåò áûòü ñâÿçàíà
êàê ñ âëèÿíèåì òåõíîãåííûõ çàãðÿçíèòåëåé, êëèìàòè÷åñêèõ ôàêòîðîâ, òàê è ñ ãåíåòè÷åñêèìè
îñîáåííîñòÿìè äåðåâüåâ.
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THE NUMBER OF FULL-GRAINED SEEDS IN THE CONES OF PINUS SYLVESTRIS L. EXPOSED TO
THE IMPACT OF CHEMICAL ENTERPRISE EMISSIONS IN THE SOUTH-EAST OF UKRAINE.

T.I. Velikoridko
Donetsk Botanical Gardens, Nat. Acad. Sci. of Ukraine

In  Pinus sylvestris L. populations exposed to the impact of a chemical enterprise, variation of a seminification
index (the number of full-grained seeds in a cone) has been studied. The greatest number of full-grained seeds in
one cone and their variation are observed in a zone of acute impacts of emissions. The proportion of full-grained
seeds in a cone from the number of fertile seed-buds changes within the limits of 37,92–41,14 % being maximum
near the chemical enterprise in a zone of background pollution. High individual variation of Pinus sylvestris  in
the south-east of Ukraine in the number of full-grained seeds can be connected with the impact of technogenic
pollutants, climatic factors as well as with genetic peculiarities of plants.


