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Âïëèâ ð³çíèõ òèï³â ³îí³çóâàëüíîãî âè-ïðîì³íåííÿ íà ÷èñò³ êóëüòóðè ì³êðîîð-ãàí³çì³â âèâ÷àºòüñÿ ç ïî÷àòêó 20-ãî ñòî-ð³÷÷ÿ. Çì³øàí³ ì³êðîáí³ êóëüòóðè ïîòðà-ïèëè â ïîëå çîðó â÷åíèõ ó ïåð³îä ãëîáàëü-íèõ âèïàäàíü ðàä³îíóêë³ä³â. Àëå îñîáëè-âî¿ àêòóàëüíîñò³ ïðîáëåìà ðåàêö³¿ ì³êðî-á³îòè íà ðàä³îíóêë³äíå çàáðóäíåííÿäîâê³ëëÿ íàáóëà ï³ñëÿ ×îðíîáèëüñüêî¿àâàð³¿. Ñïîñòåðåæåííÿ, ÿê³ ç 1986 ðîêóïðîâîäèëèñÿ â ðàéîíàõ ³ç ð³çíèì ð³âíåìçàáðóäíåííÿ, äîçâîëèëè âñòàíîâèòè: ïðèçíà÷íîìó ï³äâèùåíí³ ð³âíÿ ðàä³îíóêë³ä³âó ´ðóíòîâèõ òà âîäíèõ á³îöåíîçàõ äîì³íó-þ÷å ïîëîæåííÿ ïîñ³äàþòü ðàä³îñò³éê³âèäè òà øòàìè ì³êðîá³â, ðåºñòðóþòüñÿ êî-ëèâàííÿ ê³ëüêîñò³ âèä³â òà ô³ç³îëîã³÷íèõãðóï ì³êðîîðãàí³çì³â [1�4].Îáðîáêà äàíèõ ìåòîäàìè ìàòåìàòè÷íî¿åêîëîã³¿ âèÿâèëà, ùî îñëàáëåííÿ ôóíêö³î-

íàëüíèõ çâ�ÿçê³â ì³æ ïðåäñòàâíèêàìè´ðóíòîâîãî êîìïëåêñó � õàðàêòåðíà îñîá-ëèâ³ñòü ¿õ ðîçâèòêó â çàáðóäíåí³é çîí³ [5].Ìåòà äàíî¿ ðîáîòè � âèâ÷åííÿ ðåàêö³¿ì³êðîîðãàí³çì³â ðóáöÿ æóéíèõ ó â³äïî-â³äü íà õðîí³÷íå íàäõîäæåííÿ 137Ñs äîòðàâíî¿ ñèñòåìè òâàðèí.Ìåòîäèêà äîñë³äæåííÿ
Ó äîñë³äàõ âèêîðèñòîâóâàëè âîë³â ÷îðíî-ðÿáî¿ ïîðî-äè (4 ãîë.), ÿêèì, äîäåðæóþ÷èñü ïðàâèë ïðîâåäåííÿðîá³ò ³ç âèêîðèñòàííÿì åêñïåðèìåíòàëüíèõ òâàðèí,áóëî çðîáëåíî õ³ðóðã³÷íó îïåðàö³þ ç ô³ñòóë³í³çàö³¿ ðóá-öÿ. Åêñïåðèìåíò òðèâàâ 175 ä³á ³ ñêëàäàâñÿ ç òðüîõ ïå-ð³îä³â: êîíòðîëü � çãîäîâóâàííÿ ÷èñòèõ êîðì³â (1�83-òÿ äîáà); äîñë³ä 1 � çãîäîâóâàííÿ çàáðóäíåíèõ êîð-ì³â (83�133-òÿ äîáà) ; äîñë³ä 2 � çãîäîâóâàííÿ ÷èñòèõêîðì³â òà âèâåäåííÿ 137Cs ç îðãàí³çìó òâàðèí (133�175-òà äîáà).Äâ³÷³ íà äîáó, ð³âíèìè ïîðö³ÿìè, òâàðèíàì çãîäîâó-âàëè ðàö³îíè, ÿê³ ñêëàäàëèñÿ ç ñ³íà (7,7 êã/äîáó), ñè-ëîñó (2,5 êã/äîáó), êîíöåíòðàò³â (2,0 êã/äîáó) òà ïàòî-

Objective: To study the reaction of the paunch microflora inruminant animals to chronic administration of Cs-137 withfo rage .Material and Methods: Specific Cs-137 activity and theamount of aerotolerant bacteria and actinomycetes of differenttrophic groups were determined in the samples of the paunchcontents taken 1 hour before and after morning feeding in 4 oxenof black motley breed with a large paunch fistula. Two times a daythe animals receved the forage with the same chemical compositionbut with different Cs-137 amount in grass hay. The informationabout the amount of the microorganisms were processed with theuse of correlation analysis according to Terentiev.Results: Feeding with a contaminated forage changed thecomposition of the microbial complex, but the degree oforganisation remained unchanged. The stability of the structureof the microbial complex was provided by the associations betweenthe representatives of different morphophysiological groups.After the animals had been transperred to a clean forage thestructure of the microbial complex did not return to the initialstate characteristic for a pure forage during 1.5 months of theobservat ion.Conclusion: Fluctuations in Cs-137 specific activity in theforage do not influence the degree of organisation in the complexof aerotolerant microbes, but are accompanied by redistributionof associations between them.Key words: paunch microflora, aerotolerant bacteria andactinomycetes, structure of microbial complex.

The character of association between somerepresentatives of paunch misroflora in chronicadministration of Cs-137 with forage
Öåëü ðàáîòû: Èçó÷åíèå ðåàêöèè ìèêðîôëîðû ðóáöà æâà÷-íûõ íà õðîíè÷åñêîå ïîñòóïëåíèå 137Ñs ñ êîðìàìè.Ìàòåðèàëû è ìåòîäû: Â ïðîáàõ ñîäåðæèìîãî ðóáöà, îòî-áðàííûõ çà 1÷. äî è ïîñëå óòðåííåãî êîðìëåíèÿ ó 4 âîëîâ ÷åð-íî-ïåñòðîé ïîðîäû ñ áîëüøîé ôèñòóëîé ðóáöà, îïðåäåëÿëèóäåëüíóþ àêòèâíîñòü 137Cs è êîëè÷åñòâî àýðîòîëåðàíòíûõ áàê-òåðèé è àêòèíîìèöåòîâ ðàçíûõ òðîôè÷åñêèõ ãðóïï. Äâàæäû âñóòêè æèâîòíûå ïîëó÷àëè ðàöèîíû, îäèíàêîâûå ïî õèìè÷åñêî-ìó ñîñòàâó è ðàçíûå ïî êîëè÷åñòâó 137Ñs â çëàêîâî-ðàçíîòðàâíîìñåíå. Äàííûå ïî ÷èñëåííîñòè ìèêðîîðãàíèçìîâ áûëè îáðàáîòà-íû ñ ïîìîùüþ êîððåëÿöèîííîãî àíàëèçà ïî ìåòîäó Òåðåíòüåâà.Ðåçóëüòàòû: Ñêàðìëèâàíèå çàãðÿçíåííûõ êîðìîâ èçìåíÿ-åò ñòðóêòóðó ìèêðîáíîãî êîìïëåêñà, à íå ñòåïåíü îðãàíèçîâàí-íîñòè. Ñòàáèëüíîñòü ñòðóêòóðû ìèêðîáíîãî êîìïëåêñà îáåñïå-÷èâàåòñÿ ñâÿçÿìè ìåæäó ïðåäñòàâèòåëÿìè ðàçíûõ ìîðôîôèçè-îëîãè÷åñêèõ ãðóïï. Ïîñëå ïåðåâîäà æèâîòíûõ íà ÷èñòûå êîð-ìà ñòðóêòóðà ìèêðîáíîãî êîìïëåêñà ÷åðåç ïîëòîðà ìåñÿöà íà-áëþäåíèÿ òàê è íå âîçâðàùàåòñÿ ê ïåðâîíà÷àëüíîìó âèäó, õà-ðàêòåðíîìó äëÿ ÷èñòîãî ðàöèîíà.Âûâîäû: Ðåçêèå êîëåáàíèÿ óäåëüíîé àêòèâíîñòè 137Ñs â ðà-öèîíå íå âëèÿþò íà ñòåïåíü îðãàíèçîâàííîñòè êîìïëåêñà ó àýðî-òîëåðàíòíûõ ìèêðîáîâ, íî ñîïðîâîæäàþòñÿ ïåðåðàñïðåäåëåíè-åì ñâÿçåé ìåæäó íèìè.Êëþ÷åâûå ñëîâà: ìèêðîôëîðà ðóáöà, àýðîòîëåðàíòíûå áàê-òåðèè è àêòèíîìèöåòû, ñòðóêòóðà ìèêðîáíîãî êîìïëåêñà.
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Õàðàêòåð çâ�ÿçê³â ì³æ îêðåìèìèïðåäñòàâíèêàìè ì³êðîôëîðèðóáöÿ ïðè õðîí³÷íîìóíàäõîäæåíí³ 137Ñs ç êîðìàìè
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êè (0,6 êã/äîáó). ×åðåç íåñòà÷ó â ðàö³îí³ îêðåìèõ ì³êðî-åëåìåíò³â ùîäîáè äî íüîãî, ó âèãëÿä³ ðîç÷èí³â, äîäàâà-ëè ñ³ð÷àíîêèñëó ì³äü (102 ìã/äîáó), ñ³ð÷àíîêèñëèéöèíê (450 ìã/äîáó) òà éîäèñòèé êàë³é (5 ìã/ äîáó). Âñ³êîðìè, êð³ì ñ³íà äëÿ äîñë³äó 1, çàãîòîâëÿëè â çîí³, äåð³âåíü çàáðóäíåííÿ ´ðóíòó 137Ñs áóâ íèæ÷èì 37 êÁê/ì2,à ñ³íî ç ï³äâèùåíèì âì³ñòîì ðàä³îíóêë³äà � íà ë³ñîâèõñ³íîêîñàõ Êë³ù³âñüêîãî ë³ñíèöòâà (ïîáëèçó ñ. ÌîòåéêèÍàðîäèöüêîãî ðàéîíó Æèòîìèðñüêî¿ îáëàñò³, êîëèâàí-íÿ ðàä³îàêòèâíîãî çàáðóäíåííÿ ´ðóíòó 137Ñs � 600�900 êÁê/ì2).Ïðîòÿãîì óñüîãî åêñïåðèìåíòó â òâàðèí çà 1 ãîä. äî òà÷åðåç 1 ãîä. ï³ñëÿ ðàíêîâî¿ ãîä³âë³ â³äáèðàëè ïðîáèâì³ñòó ðóáöÿ, ÿê³ äëÿ çâ³ëüíåííÿ â³ä ÷àñòèíîê êîðìó òà³íôóçîð³é öåíòðèôóãóâàëè 20 õâ ïðè 3,0 òèñ. îá/õâ.Àåðîòîëåðàíòí³ ðóáöåâ³ áàêòåð³¿ òà àêòèíîì³öåòè öåëþ-ëî-, ïðîòåî-, àì³ëî- òà ë³ïîë³òè÷íî¿ ãðóï âèä³ëÿëè çð³äèíè ðóáöÿ øëÿõîì âèñ³âàííÿ íà ñïåö³àëüí³ àãàðîâ³æèâèëüí³ ñåðåäîâèùà ìåòîäîì ñåð³éíèõ ðîçâåäåíü [6,7]. Îáë³ê êîëîí³é ì³êðîîðãàí³çì³â ïðîâîäèëè ìåòîäîìàâòîìàòè÷íîãî ï³äðàõóíêó íà ïðèëàä³ ÏÑÁ. Ñòðóêòóðóçâ�ÿçê³â ì³æ ì³êðîîðãàí³çìàìè ð³çíèõ òðîô³÷íèõ ãðóïõàðàêòåðèçóâàëè çà äîïîìîãîþ êîðåëÿö³éíîãî àíàë³çó.Àêòèâí³ñòü ðàä³îíóêë³ä³â ó çðàçêàõ êîðì³â òà âì³ñò³ðóáöÿ âèì³ðþâàëè ãàììà-ñïåêòðîìåòðàìè òèïóLP-4900Â «AFORA» ç ãåðìàí³ºâèì äåòåêòîðîì òàÀÌÀ-ÎÇÔ ³ç ñöèíòèëÿö³éíèì äåòåêòîðîì. Ïîõèáêà âè-ì³ðþâàííÿ ïèòîìî¿ àêòèâíîñò³ íå ïåðåâèùóâàëà 10%.Åêñïåðèìåíòàëüí³ äàí³ îáðîáëÿëè çà äîïîìîãîþ ïðî-ãðàì Microsoft EXCELL òà STATISTICA.Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿÓ çðàçêàõ çàáðóäíåíîãî ñ³íà, çàãîòîâëå-íîãî äëÿ äîñë³äó 1, âèçíà÷àëè ê³ëüê³ñòü òàñï³ââ³äíîøåííÿ γ-âèïðîì³íþþ÷èõ ðàä³î-íóêë³ä³â (òàáë.1).Òàáëèöÿ 1 � Ïèòîìà àêòèâí³ñòü γ-âèïðîì³íþþ÷èõðàä³îíóêë³ä³â ó çðàçêàõ ñ³íàSpecific activity of γ-emitting radionuclides in the haysamples

Äàí³ òàáë. 1 ñâ³ä÷àòü, ùî îñíîâíèì äîçî-óòâîðþþ÷èì âèÿâèâñÿ 137Ñs, à âíåñîê³íøèõ ðàä³îíóêë³ä³â íå ïåðåâèùóâàâ 11%â³ä éîãî àêòèâíîñò³. Ïðè ïðîâåäåíí³ äî-ñë³äó 1 ñàìå çàáðóäíåíå ñ³íî âíîñèëî â ðà-ö³îí ïðèáëèçíî 98% äîáîâî¿ àêòèâíîñò³.Äîñë³äí³ ðàö³îíè áóëè ïðàêòè÷íî òî-òîæí³ çà õ³ì³÷íèì ñêëàäîì òà ïîæèâí³ñòþ(òàáë. 2), àëå äåùî ðîçð³çíÿëèñü çà âì³ñòîìêàëüö³þ, ìàãí³þ (ó çàáðóäíåíîìó ðàö³îí³öèõ ìàêðîåëåìåíò³â áóëî íà 2�3% ìåíøå)òà êðîõìàëþ (â çàáðóäíåíîìó ðàö³îí³ éîãîáóëî íà 8�10% á³ëüøå). ¯õ ïîæèâí³ñòü ³ñï³ââ³äíîøåííÿ âóãëåâîäíèõ ôðàêö³é òà

ïðîòå¿íó é êë³òêîâèíè ïðàêòè÷íî íå â³ä-ð³çíÿëèñü. Îñíîâíà ð³çíèöÿ áóëà ó âì³ñò³137Ñs, çà öèì ïîêàçíèêîì âèêîðèñòàí³ ðà-ö³îíè â³äð³çíÿëèñÿ â 20�60 ðàç³â. Òîìóïðè çãîäîâóâàíí³ ÷èñòèõ ðàö³îí³â äî îð-ãàí³çìó òâàðèí ùîäîáè íàäõîäèëî ç êîð-ìàìè 0,6±0,006 êÁê 137Ñs, à ïðè âæèâàíí³çàáðóäíåíèõ � 50,5±20,5 êÁê.Àêòèâí³ñòü ³ íàïðÿìîê ì³êðîá³îëîã³÷-íèõ ïðîöåñ³â ó ðóáö³ âèçíà÷àþòüñÿ íå ò³ëü-êè ÷èñåëüí³ñòþ ì³êðîîðãàí³çì³â ð³çíèõâèä³â òà ãðóï, àëå é ñòàá³ëüí³ñòþ çâ�ÿçê³âì³æ ïðåäñòàâíèêàìè öüîãî á³îöåíîçó. Äëÿõàðàêòåðèñòèêè ôóíêö³îíàëüíèõ çâ�ÿçê³âì³æ ´ðóíòîâèìè ì³êðîîðãàí³çìàìè óñï³ø-íî âèêîðèñòîâóâàâñÿ ìåòîä êîðåëÿö³éíèõïëåÿä Òåðåíòüºâà [8�11].Ó äàí³é ðîáîò³ çíà÷åííÿ ñòàòèñòè÷íîâ³ðîã³äíèõ êîåô³ö³ºíò³â ïàðíî¿ êîðåëÿö³¿(ð<0,05) áóëè îá÷èñëåí³ íà îñíîâ³ äàíèõòàáë. 3 òà 4.Ó ïåð³îä êîíòðîëþ é ó äîñë³ä³ 1 â³äêèíó-òè íóëüîâó ã³ïîòåçó ³ çðîáèòè âèñíîâîê ïðîíàÿâí³ñòü ò³ñíîãî ë³í³éíîãî çâ�ÿçêó ì³æïîêàçíèêàìè âèÿâèëîñü ìîæëèâèì äëÿêîåô³ö³ºíò³â êîðåëÿö³¿ r ≥ |0,83|, à â äîñë³ä³2 � äëÿ r = |0,99|.Íà îñíîâ³ êîåô³ö³ºíò³â áóëî ïîáóäîâàíîñõåìó (ðèñ. 1), ÿêà õàðàêòåðèçóº ñòàí êîì-ïëåêñó àåðîòîëåðàíòíèõ ðóáöåâèõ ì³êðî-îðãàí³çì³â ïðè çãîäîâóâàíí³ ÷èñòèõ (êîí-òðîëü, äîñë³ä 2) òà çàáðóäíåíèõ (äîñë³ä 1)êîðì³â äî íàäõîäæåííÿ ñâ³æèõ ïîæèâíèõðå÷îâèí â åêîñèñòåìó ðóáöÿ é ï³ñëÿ íüîãî.Ç ðèñ. 1 âèäíî, ùî íåçàëåæíî â³ä ÷àñóâ³äáîðó çðàçê³â ì³æ ð³çíèìè ô³ç³îëîã³÷íè-

Òàáëèöÿ 2 � Õ³ì³÷íèé âì³ñò ðàö³îí³â,âèêîðèñòàíèõ ïðîòÿãîì åêñïåðèìåíòó Chemical composition of the forage usedin the experiment
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Òàáëèöÿ 3 � Ù³ëüí³ñòü áàêòåð³àëüíèõ ïîïóëÿö³é ïðîòÿãîì åêñïåðèìåíòó (Ì±m)Density of bacterial population during the experiment (M±m)

Òàáëèöÿ 4 � Ù³ëüí³ñòü ïîïóëÿö³é àêòèíîì³öåò³â ïðîòÿãîì åêñïåðèìåíòó (Ì±m)Density of actinomycetes population during the experiment (M±m)
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ìè ãðóïàìè àåðîòîëåðàíòíèõ ì³êðîîðãà-í³çì³â óòâîðþºòüñÿ â³ä 3 äî 6 çâ�ÿçê³â (ç 28,ÿê³ ìîãëè ³ñíóâàòè â ñèñòåì³). Òîìó àåðîòî-ëåðàíòí³ ðóáöåâ³ ì³êðîáè é íå óòâîðþþòüñò³éêîãî îðãàí³çîâàíîãî êîìïëåêñó.Ó çâ�ÿçêàõ, ùî âèíèêàþòü äî ³ ï³ñëÿãîä³âë³, çàä³ÿí³ ð³çí³ ãðóïè ì³êðîá³â, àëåñï³ëüíèìè ðèñàìè â õàðàêòåð³ ¿õ âçàºìîä³¿º óòâîðåííÿ ïðåäñòàâíèêàìè ð³çíèõ ô³ç³î-ëîã³÷íèõ ãðóï ò³ëüêè íåñò³éêèõ ë³í³éíèõçâ�ÿçê³â òèïó «ëàíöþã» àáî «òðèêóòíèê»òà çäàòí³ñòü äî ïàðàëåëüíîãî çàñâîºííÿð³çíèõ òèï³â ïîæèâíèõ ðå÷îâèí (âñ³ êîå-ô³ö³ºíòè êîðåëÿö³¿ � ïîçèòèâí³, òîìóçá³ëüøåííÿ ê³ëüêîñò³ êë³òèí â îäí³é ãðóï³âåäå äî çá³ëüøåííÿ ÷èñåëüíîñò³ â ³íø³é).Àíàë³ç âçàºìîä³¿ ì³êðîá³â ï³ñëÿ ãîä³âë³òâàðèí äîçâîëÿº ñòâåðäæóâàòè, ùî íà ÷è-ñòèõ êîðìàõ ì³öí³ñòü êîìïëåêñó äåùîçá³ëüøóºòüñÿ.Àëå ë³í³éí³ çâ�ÿçêè ïðè áóäü-ÿêèõ çì³-íàõ ó ñèñòåì³ ìîæóòü ëåãêî ðîçðèâàòèñü.Íåçíà÷íà çì³íà óìîâ ³ñíóâàííÿ âèíèêëà

ï³ä ÷àñ äîñë³äó 1, êîëè àêòèâí³ñòü 137Ñs âð³äèí³ ðóáöÿ çðîñëà äî ãîä³âë³ ç 10�14 Áê/êã äî 310±30, à ï³ñëÿ ãîä³âë³ � äî392±94 Áê/êã. ² âñå æ ì³êðîîðãàí³çìè çðå-àãóâàëè íà ïîÿâó íîâîãî ôàêòîðà â äîñë³-ä³ 1. Òðèâàëå íàäõîäæåííÿ ðàä³îíóêë³ä³âç êîðìàìè ïðèçâåëî äî ðîçðèâó á³ëüøîñò³çâ�ÿçê³â, ùî ³ñíóâàëè â ïåð³îä êîíòðîëþ.Âñ³ íîâîóòâîðåí³ çâ�ÿçêè, âèÿâëåí³ ï³ä ÷àñäîñë³äó 1, áóëè ë³í³éíèìè (òèïó «ëàí-öþã») .Ãåíåòè÷íî ð³çíîð³äíà ì³êðîáíà ïîïóëÿ-ö³ÿ ðóáöÿ çàâæäè ìàº ö³ëèé ðÿä ìóòàíò-íèõ ôîðì. Ãåòåðîãåíí³ñòü, ùî âëàñòèâàö³é ñèñòåì³, º ³ ìîðôîëîã³÷íîþ, ³ á³îõ³ì³-÷íîþ, ³ ô³ç³îëîã³÷íîþ. Ïåðåãðóïóâàííÿçâ�ÿçê³â ñâ³ä÷èòü ïðî çì³íè, ÿê³ â³äáóâà-þòüñÿ â åêîñèñòåì³ ðóáöÿ ³ çà ÿêèõ ñå-ëåêö³éí³ øòàìè â ïîïóëÿö³ÿõ çàì³íþþòüïåðâèíí³, à îñòàíí³ � âèìèâàþòüñÿ ³çøëóíêîâî-êèøêîâîãî òðàêòó. Ìîæëèâî,ñàìå ïåðåðîçïîä³ë çâ�ÿçê³â ³ äîçâîëÿº åêî-ñèñòåì³ ðóáöÿ øâèäêî ïðèñòîñîâóâàòèñüäî áóäü-ÿêèõ çíà÷íèõ êîëèâàíü ïàðàìåò-ð³â íà âõîä³ ó øëóíêîâî-êèøêîâèé òðàêò.Ìàêñèìàëüíó ñò³éê³ñòü, à â³äïîâ³äíî ³ íå-çì³ííèé ì³êðîáíèé ïåéçàæ, «äåìîíñòðó-þòü» â íàøîìó åêñïåðèìåíò³ öåëþëî- òàë³ïîë³òè÷í³ áàêòåð³¿, ïðîòåî- òà àì³ëîë³-òè÷í³ àêòèíîì³öåòè ó çðàçêàõ âì³ñòó ðóá-öÿ, â³ä³áðàíîãî ÷åðåç 1 ãîäèíó ï³ñëÿ ãî-ä ³âë³ .Ïðè âèâåäåíí³ ðàä³îíóêë³ä³â ïðîòÿãîìóñüîãî äîñë³äó 2 ïèòîìà àêòèâí³ñòü 137Ñs óðóáöåâ³é ð³äèí³ ñòàíîâèëà: äî ãîä³âë³101±34 Áê/êã ïðîòè 310±30 ó äîñë³ä³ 1, àï³ñëÿ ãîä³âë³ � 81±42 ïðîòè 392±94 Áê/êãó äîñë³ä³ 1.Âåëè÷èíà ïèòîìî¿ àêòèâíîñò³ ðóáöåâî¿ð³äèíè íàáëèçèëàñü äî ôîíîâî¿ âæå íà20-òó äîáó äîñë³äó, êîëè õàðàêòåð çâ�ÿçê³âì³æ àåðîòîëåðàíòíèìè ðóáöåâèìè ì³êðî-îðãàí³çìàìè çíîâó çì³íèâñÿ. Ïîâòîðíåïîâåðíåííÿ äî êîðì³â ÷èñòîãî ðàö³îíóâïëèíóëî íà âçàºìîä³þ ì³æ àåðîòîëåðàíò-íèìè ì³êðîáàìè íàâ³òü á³ëüøå, í³æ ïå-ðåõ³ä íà çàáðóäíåíèé ðàö³îí. Ó çðàçêàõ,â³ä³áðàíèõ äî ãîä³âë³, çâ�ÿçêè âçàãàë³âòðàòèëè ë³í³éíèé õàðàêòåð, ï³ñëÿ ãîä³âë³â³äáóëèñÿ çðóøåííÿ ó ïîïóëÿö³ÿõ ì³êðî-îðãàí³çì³â, ÿê³ ðàí³øå «íå ïîì³òèëè» ïå-ðåõîäó íà çàáðóäíåíèé ðàö³îí (öåëþëî- òàë³ïîë³òè÷í³ áàêòåð³¿). Ìîæëèâî, â õîä³çãîäîâóâàííÿ êîðì³â ³ç ï³äâèùåíèì

Ðèñ. 1 � Ñòðóêòóðà êîðåëÿö³éíèõ ïëåÿä çâ�ÿçê³â ó àåðîòîëå-ðàíòíèõ ì³êðîîðãàí³çì³â. Ðàö³îí äî ãîä³âë³: à � ÷èñòèé, êîí-òðîëü; á � çàáðóäíåíèé, äîñë³ä 1; ï³ñëÿ ãîä³âë³: â � ÷èñòèé,äîñë³ä 2; ã � êîíòðîëü; ä � äîñë³ä 1; å � äîñë³ä 2 (ÏÁ, ËÁ, ÀÁ,ÖÁ � ïðîòåî-, ë³ïî-, àì³ëî- òà öåëþëîë³òè÷í³ áàêòåð³¿; ÏÀ, ËÀ,ÀÀ, ÖÀ � ïðîòåî-, ë³ïî-, àì³ëî-, öåëþëîë³òè÷í³ àêòèíîì³öåòè)Fig. 1 � The structure of correlation pleiads of associations inaerotolerant microorganisms. Forage: a � pure, control beforefeeding; á � contaminated, experiment 1 before feeding;â � pure, after feeding; ã � control; ä � experiment 1;å � experiment 2 (ÏÁ, ËÁ, ÔÁ, ÖÁ � proteo-, lipo-, amylo- andcellulytic becteria)
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ð³âíåì 137Ñs çì³íèëèñü òåìïè ðîçìíîæåí-íÿ àáî â³êîâà ñòðóêòóðà ì³êðîáíèõ ïîïó-ëÿö³é, ùî ³ ïðèâåëî äî ï³äâèùåííÿ ÷óòëè-âîñò³ ì³êðîáíèõ êë³òèí äî çðóøåíü ôàê-òîð³â íàâêîëèøíüîãî ñåðåäîâèùà. Â ðå-çóëüòàò³ çì³í âèäîâîãî ñêëàäó â ïîïóëÿ-ö³ÿõ ôàêóëüòàòèâíî-àíàåðîáíèõ ì³êðîá³â÷àñòèíà øòàì³â çíîâó åë³ì³íóâàëàñü ³çðóáöÿ ³ ïîïåðåäí³ çâ�ÿçêè çíèêëè.Ðàçîì ç öèì, îêðåì³ ì³æãðóïîâ³ çâ�ÿçêè,ÿê³ âèíèêëè ï³ñëÿ ãîä³âë³ ó äîñë³ä³ 2, íåðåºñòðóâàëèñü ó ñèñòåì³ ï³ä ÷àñ ïîïå-ðåäí³õ ïåð³îä³â åêñïåðèìåíòó (àì³ëîë³-òè÷í³ áàêòåð³¿ òà àêòèíîì³öåòè, àì³ëîë³-òè÷í³ áàêòåð³¿ òà ïðîòåîë³òè÷í³ àêòèíîì³-öåòè) .Òàêèì ÷èíîì, çà ï³âòîðà ì³ñÿöÿ ïåð³îäóâèâåäåííÿ íóêë³ä³â (40 ä³á ñïîñòåðåæåí-íÿ), íàâ³òü ïðè äîñÿãíåíí³ êîíòðîëüíèõçíà÷åíü ïèòîìî¿ àêòèâíîñò³ ðóáöåâî¿ ð³äè-íè, ó äîñë³äæóâàíîìó á³îöåíîç³ ïîïåðåäí³çâ�ÿçêè, âëàñòèâ³ ïðåäñòàâíèêàì àåðîòî-ëåðàíòíèõ âèä³â, òàê ³ íå â³äíîâëþþòüñÿ.Âèñíîâêè
1. Ïðèïèíåííÿ íàäõîäæåííÿ ðàä³î-íóêë³ä³â ³ç ðàö³îíîì âèêëèêàº â åêîñèñ-òåì³ ðóáöÿ àäàïòàö³éí³ ïðîöåñè á³ëüøî¿³íòåíñèâíîñò³, í³æ ð³çêå çá³ëüøåííÿê³ëüêîñò³ ïèòîìî¿ àêòèâíîñò³ 137Ñs â êîð-ì à õ .2. Ï³ñëÿ ïåðåâåäåííÿ òâàðèí íà ÷èñò³êîðìè â ïåð³îä âèâåäåííÿ 137Ñs ñòðóêòóðàñëàáîîðãàí³çîâàíîãî êîìïëåêñó çà ï³âòî-ðà ì³ñÿöÿ ñïîñòåðåæåííÿ íå ïîâåðòàºòüñÿäî âèäó, âëàñòèâîãî ¿é ó ïåð³îä êîíòðîëþ.
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