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                           ÖZET 
 
 

%X� oDOÕúPDGD�� DoOÕN� GXUXPXQGD�� NDED� \HPOH� YH� NDED� \HPH� LODYHWHQ� ���� JU� NHVLI�
yemle beslenHQ�KD\YDQODUGD�\HPOHPH�WLSLQLQ�UXPHQ�PLNURRUJDQL]PDODUÕQÕQ�oHúLGL�YH�WRSODP�
PLNWDUÕ��]HULQH�HWNLVL�LQFHOHQPLúWLU�� 

dDOÕúPDGD�\DNODúÕN���\DúÕQGD�RUWDODPD����NJ�FDQOÕ�D÷ÕUOÕ÷ÕQGD�NDQ�OO����EDú�6DNÕ]�[�
.DUD\DND� PHOH]L� NRo� NXOODQÕOPÕúWÕU�� <HP� PDWHU\DOL� RODUDN� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL�
DUD]LVLQGHQ� WHPLQ� HGLOHQ� NDED� \HP� �oD\ÕU� NXUX� RWX�� LOH� SL\DVDGDQ� VDWÕQ� DOÕQDQ� NHVLI� \HP�
NXOODQÕOPÕúWÕU� 

�$oOÕN�GXUXPXQGD��NDED�\HPOH�EHVOHQHQ�KD\YDQODUGD�YH�NDED���NHVLI�\HPOH�EHVOHQHQ�
KD\YDQODUGD�UXPHQ�S+¶VÕ�VÕUDVÕ\OD��������������������PDQWDU�VD\ÕVÕ�LVH�D\QÕ�VÕUD\OD������[��3, 

20.5x103, 2.02x103 RODUDN�EHOLUOHQPLúWLU��.DED�\HPOH�EHVOHQHQ�KD\YDQODUGD�UXPHQ�S+¶VÕ�YH�
PDQWDU� VD\ÕVÕ� NHVLI� \HPOH� EHVOHQHQ� YH� DoOÕN� GXUXPXQGDNL� KD\YDQODUGDQ� GDKD� \�NVHN�
ROPXúWXU� �3�������� 5XPHQ� S+¶VÕ� EDNÕPÕQGDQ� GHQHPH� JUXSODUÕ� DUDVÕQGDNL� IDUNOÕOÕN� |QHPOL�
ROPXúWXU��3��������%DNWHUL�VD\ÕVÕ�YH�SURWR]RD�VD\ÕVÕ�DoOÕN�GXUXPXQGD��NDED�\HPOH�EHVOHQHQ�
KD\YDQODUGD� YH� NDED� �� NHVLI� \HPOH� EHVOHQHQ� KD\YDQODUGD� VÕUDVÕ\OD� �����[��8,17.14x108, 

39.14x108 ve 4.30x105, 9.20x105, 15.38x105� RODUDN� EHOLUOHQPLúWLU�� .DED� �� NHVLI� \HPOH�
EHVOHQHQ�KD\YDQODUGD�EDNWHUL�YH�SURWR]RD�VD\ÕVÕ�NDED�\HPOH�EHVOHQHQ�YH�DoOÕN�GXUXPXQGDNL�
KD\YDQODUGDQ� GDKD� \�NVHN� EXOXQPXúWXU� �3�������� %DNWHUL�� SURWR]RD� YH� PDQWDU� VD\ÕVÕ�
EDNÕPÕQGDQ�JUXSODU�DUDVÕQGDNL�IDUNOÕOÕN�|QHPOL�ROPXúWXU��3�������� 

5XPHQ� S+¶VÕ�� EDNWHUL�� SURWR]RD� YH� PDQWDU� VD\ÕVÕ� EDNÕPÕQGDQ� |UQHNOHPH� J�QOHUL������������
����YH���J�QOHU��DUDVÕQGD�IDUN�VDSWDQPDPÕúWÕU� 

6RQXo�RODUDN��\HPOHPH�WLSLQLQ�UXPHQ�S+¶VÕ��EDNWHUL��SURWR]RD�YH�PDQWDU�VD\ÕODUÕQGD�
GH÷LúLPH�QHGHQ�ROGX÷X�VDSWDQPÕúWÕU�� 

 

Anahtar kelimeler: Ruminant, yemleme tipi, rumen, mikroorganizma, pH  
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DETERMINATION OF RUMEN MICROBIAL POPULATION CHANGED 

DEPEND ON  FEEDING IN THE RUMINANTS 

 
  

 ABSTRACT 
 
 

 In this study, the effects of feeding type on types and total counts of rumen 

microorganisms in starved animals, animals fed roughage or animals fed roughage + 400 g 

concentrates were investigated. 

7ZR�FDQQXODWHG�6DNÕ]�[�.DUD\DND�UDPV�DJHG�������NJ��ZHUH�XVHG�LQ�WKH�VWXG\��)HHG�
material was composed of grass hay which was supplied from the land of 19 Mayis 

University and concentrates purchased from the market. 

  Rumen pH and fungi counts were 5.71, 6.55, 6.08 and 0.21x103, 20.5x103, 2.02x103 

in starved animals, animals fed roughage and animals fed roughage + 400 g concentrates, 

respectively. Rumen pH and fungi counts were higher in animals fed roughage compared to 

starved animals and animals fed roughage + 400 g concentrates (P<0.01). The differences in 

terms of rumen pH were found significant among the experimental groups (P<0.01).  

Bacteria and protozoa counts were found as 31.18x108, 17.14x108, 39.14x108 and 4.30x105, 

9.20x105, 15.38x105 in starved animals, animals fed roughage and animals fed roughage + 

400 g concentrates, respectively. Both bacteria and protozoa counts were higher in animals 

fed roughage + 400 g concentrates compared to animals fed roughage and starved animals 

(P<0,01). The differences in terms of bacteria, protozoa and fungi counts were found 

significant among the groups (P<0.01). 

There were no differences in terms of pH, bacteria, protozoa and fungi counts among 

the sampling days (1st and 5th days).  

 To conclude, it was determined that feeding type led to changes in the rumen pH, 

bacteria, protozoa and fungi counts.  

 
Key words: Ruminants, feeding type, rumen, microorganisms, pH 
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%X� oDOÕúPDQÕQ� SODQODQPDVÕQGDQ� QHWLFHOHQGLULOPHVLQH� NDGDU�� KHU� DúDPDVÕQGD� \DUGÕP�
HGHQ� YH� \RO� J|VWHUHQ� GDQÕúPDQÕP� 3URI�� 'U�� %�� =HKUD� 6$5,død(.� EDúWD� ROPDN� �]HUH��
\DUGÕPODUÕQGDQ�GROD\Õ�'U��$OL�9DL]�*$5ø32ö/8¶QD��'U��hQDO�.,/,d¶D��g÷U��*|U��0XUDW�
$.62<¶D��3URI��'U��$KPHW�6$1ød¶H��<UG��'Ro��'U��&LKDQ�'$5&$1¶D�YH�D\UÕFD�KD\DWÕPÕQ�
KHU�G|QHPLQGH�EHQL�GHVWHNOH\HQ�YH�\DUGÕPFÕ�RODQ�NÕ\PHWOL�DQQHPH��EDEDPD�YH�NDUGHúOHULPH�
WHúHNN�U��ELU�ERUo�ELOLULP�� 
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5XPLQDQW� KD\YDQODU�� WHN� PLGHOL� KD\YDQODUÕQ� VLQGLUHPHGL÷L� EHVLQ� PDGGHOHULQL�
retikulorumende bulunan mikroorganizma populasyonu sayesinde sindirebilmektedirler. 

5XPLQDQW� KD\YDQODUÕQ� VLQGLULP� VLVWHPL� IHUPHQWDV\RQ� LoLQ� LGHDO� ELU� \HU� ROXS�� VLQGLULP�
IDDOL\HWOHULQLQ� ���¶ÕQGDQ� ID]ODVÕ� UHWLNXORUXPHQGH� JHUoHNOHúPHNWHGLU� �*DULSR÷OX� YH�
6DUÕoLoHN��������5XVVHOO�YH�5\FKOLN�������� 

 Rumen ve retikulumda yemlerLQ�NLP\DVDO�RODUDN�SDUoDODQPDVÕ�PLNURRUJDQL]PDODU�
WDUDIÕQGDQ� VDOJÕODQDQ� HQ]LPOHU� \DUGÕPÕ\OD� ROPDNWDGÕU�� 5HWLNXORUXPHQ� EDNWHULOHU��
protozoalar ve mantarlar için uygun ortama sahiptirler (Sevgican, 1996). Rumen 

PLNURRUJDQL]PDODUÕ�EDNWHUL��SURWR]RD�YH�PDQWDUODUGDQ�ROXúPDNWDGÕU��5XPHQ�LoHUL÷L�EDNWHUL�
YH�SURWR]RD�SRSXODV\RQX�WDUDIÕQGDQ�ROXúWXUXODQ�IHUPHQWDV\RQ�QHGHQL\OH�DVLGLN�QLWHOLNWHGLU�
�&KXUFK���������1RUPDO�NRúXOODUGD�UXPHQ�LoL�VÕFDNOÕ÷Õ���-41°&���S+¶VÕ�LVH����-��DUDVÕQGD�
GH÷LúPHNWHGLU�� 5XPHQGHNL� DQDHURELN� RUWDPÕQ� ���-99’u anaerobik karakterde olan 

PLNURRUJDQL]PD�SRSXODV\RQX�LoLQ�LGHDO�ELU�RUWDP�ROXúWXUPDNWDGÕU��*DULSR÷OX�YH�6DUÕoLoHN��
2000). +D\YDQODU� WDUDIÕQGDQ� W�NHWLOHQ� \HP� YH� VX� UXPHQGH�PLNURRUJDQL]PDODU� WDUDIÕQGDQ�
fermentasyona tabi tutulmakta ve bunun VRQXFXQGD� UXPHQ� 8<$�� PHWDQ� JD]Õ�� &22 ve 

mikrobiyal hücreler meydana gelmektedir (Sevgican, 1996).  

5HWLNXORUXPHQGH� GH÷LúLN� WLSWH� PLNURRUJDQL]PDODU� EXOXQPDNOD� ELUOLNWH� HQ� oRN�
EDNWHULOHU�YH�VLOOL�SURWR]RDODU�EXOXQPDNWDGÕU��0LNURRUJDQL]PDODUÕQ� WDPDPÕQD�\DNÕQ�NÕVPÕ�
DQDHURELN� \D� GD� IDN�OWDWLI� DQDHURELNWLU�� 0LNURRUJDQL]PD� SRSXODV\RQX� oRN� \R÷XQ� ROXS��
PLNUREL\DO� SURWRSOD]PD� UXPHQ� VÕYÕVÕQÕQ� ���¶XQD� NDGDU� oÕNDELOPHNWHGLU� �*DULSR÷OX� YH�
6DUÕoLoHN�� ������� 5XPHQGHNL� EDNWHUL� VD\ÕVÕ� ��10-1011�� SURWR]RD� VD\ÕVÕ� ��5-106 ve mantar 

VD\ÕVÕ� 103-105 DUDVÕQGD� GH÷LúPHNWHGLU� �/HGHUEHUJ�� ������� %X� PLNURRUJDQL]PD� JUXSODUÕ�
DUDVÕQGD� JHUHN� PLNWDU� JHUHNVH� UXPHQ� IL]\RORMLVL� DoÕVÕQGDQ� HQ� |QHPOL� \HUL� EDNWHULOHU�
ROXúWXUPDNWDGÕU� �*DULSR÷OX� YH� 6DUÕoLoHN�� �����. Rumende en çok bulunan selülolitik 

bakteri türü Fibrobacter succinogenes, Ruminococcus albus ve  Ruminococcus flavefaciens 

ROXS�� EX� EDNWHULOHU� VHO�OR]� VLQGLULPLQGH� |QHPOL� URO� R\QDPDNWDGÕUODU� �:HLPHU� YH� DUN���
1997). Protozoa türleri içerisinde ise en fazla Entodinium, Diplodinium ve Isotricha türleri 

EXOXQPDNWD� ROXS�� EXQODU� GD� GDKD� oRN� VHO�OR]� YH� QLúDVWD� VLQGLULPLQH� NDWNÕGD� EXOXQXUODU�
(Sevgican, 1996).  
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5XPLQDQWODU� UHWLNXORUXPHQGH� \HUOHúPLú� RODQ� PLNURRUJDQL]PDODUOD� RUWDN� \DúDP�
V�UG�UPHNWHGLUOHU�� 5XPHQGH� oRN� X\JXQ� ELU� oR÷DOPD� RUWDPÕ� EXODQ� PLNUoorganizmalar 

\HPOHUOH�KD\YDQD�VXQXODQ�RUJDQLN�YH�LQRUJDQLN�EHVLQ�PDGGHOHULQL�NXOODQDUDN�\DúDPODUÕQÕ�
V�UG�UPHNWH� YH� oR÷DOPDNWDGÕUODU�� Rumen mikroorganizma populasyonu rumende 

JHUoHNOHúHQ� IHUPHQWDV\RQGD� oRN� |QHPOL� ELU� \HUH� VDKLSWLU�� 5XPHQ� IHUPHQWDV\RQXQX�
etNLOH\HQ� IDNW|UOHU� D\QÕ� ]DPDQGD� \HPGHQ� \DUDUODQPD� HWNLQOL÷LQL� YH� verim seviyesini de 

etkilemektedir.  

0LNURRUJDQL]PDODUÕQ� UXPHQGHNL�PHWDEROLN� HWNLQOLNOHUL� VRQXFX�� VLQGLULPL� ]RU� RODQ�
\HPOHU�VLQGLULOHELOPHNWH��VHO�OR]XQ�HQHUMLVLQGHQ�\DUDUODQPD�RODQD÷Õ�RUWD\D�oÕNPDNWD��\HP�
SURWHLQLQLQ� GH÷HUL� GH÷LúHELOPHNWH�� SURWHLQ� ROPD\DQ� D]RWOX� ELOHúLNOHU� EDNWHUL� SURWHLQLQH�
oHYULOHELOPHNWH��D\UÕFD�VXGD�HUL\HQ�YLWDPLQOHU�VHQWH]OHQHELOPHNWHGLU��g]NDQ�YH�DUN���������
Kung, 2002). 5XPHQ�PLNURRUJDQL]PDODUÕ� WDUDIÕQGDQ� VLQGLULPH� X÷UDWÕODQ� \HP�SDUWLN�OOHUL�
WRSODP� UXPHQ� D÷ÕUOÕ÷ÕQÕQ� ��-��¶�Q�� ROXúWXUPDNWDGÕU�� )HUPHQWDV\RQ� ER\XQFD� UXPHQ�
PLNURRUJDQL]PDODUÕ� WDUDIÕQGDQ� �UHWLOHQ� XoXFX� \D÷� DVLWOHUL� �DVHWDW�� SURSL\RQDW� YH� E�WLUDW�
JLEL��UXPLQDQWODU�WDUDIÕQGDQ�HQHUML�ND\QD÷Õ�RODUDN�NXOODQÕOPDNWDGÕU�(McAllister, 2000). 

Mikrobiyal populasyon için gerekli besin maddeleri enerji, protein, vitamin ve 

PLQHUDOOHUGLU�� %X� EHVLQ� PDGGHOHULQLQ� KHUKDQJL� ELULQLQ� \HWHUVL]� ROPDVÕ� GXUXPXQGD���
PLNUREL\DO�E�\�PH�YH��UHWLP�]D\ÕIODPDNWDGÕU��.DED�\HP�NDOLWHVL�ELWNLQLQ�ROJXQODúPDVÕ\OD�
GH÷LúWL÷LQGHQ� HVDQVL\HO� PLNUREL\DO� EHVLQ� PDGGHOHUL� �SURWHLQ� YH� PLQHUDOOHU�� VÕN� VÕN�
VÕQÕUOD\ÕFÕ�G�]H\H�G�úPHNWHGLU��.DED�\HPLQ�KDP�SURWHLQ�G�]H\L����¶GHQ�DúD÷Õ�G�úW�÷�QGH�
LVH� PLNURRUJDQL]PD� VD\ÕVÕ� YH� VLQGLULP� HWNLQOL÷L� JHULOHPHNWHGLU�� 0LNUREiyal populasyon 

PLQHUDO�PDGGHOHULQ�LODYHVL\OH�GR÷UXVDO�RODUDN�DUWPD�H÷LOLPL�J|VWHUPHNWH��DUWDQ�PLNUREL\DO�
SRSXODV\RQ�GD�NDED�\HP�VLQGLULPLQL�DUWÕUPDNWDGÕU��/DPE�������� 

5XPLQDQWODU�OLIOL�PDGGHOHUFH�HNVLN�UDV\RQODUOD�\HPOHQGL÷LQGH�JH÷LUPH��UXPLQDV\RQ�
ve sal\D�DNÕúÕ�D]DOPDNWD��IHUPHQWDV\RQ�DVLWOHUL�oR÷DOPDNWD��UXPHQ�S+¶VÕ�G�úPHNWH��UXPHQ�
PLNUREL\DO� HNRORMLVL� GH÷LúHELOPHNWH� (Russell ve Rychlik, 2001),� ED]Õ� GXUXPODUGD� GD�
hayvanlarda asidozis ya da laminitis görülebilmektedir (McAllister, 2000). Bu durum 

hayvanlDUGDQ�HNRQRPLN�\DUDU�VD÷ODQPDVÕ�DoÕVÕQGDQ�NXOODQÕODQ�\HPOHULQ�VRQ�GHUHFH�|QHPOL�
ROGX÷XQX� J|VWHUPHNWHGLU�� 'ROD\ÕVÕ\OD� KHP� UXPLQDQWODUÕQ� GHQJHOL� EHVOHQPHVL� KHP� GH�
PLNUREL\DO� DNWLYLWHQLQ� DU]XODQDQ� G�]H\� YH� úHNLOGH� JHUoHNOHúPHVL�� DoÕ÷D� oÕNDFDN�
fermentasyon ürüQOHULQLQ� oHúLGL� YH� UXPHQ� LoL� RUWDPÕ� DoÕVÕQGDQ� KD\YDQODUÕQ� W�NHWLPLQH�
VXQXODQ�\HPOHULQ�oHúLGL�YH�VXQXOXúX�E�\�N�|QHP�WDúÕPDNWDGÕU� 
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0LNURRUJDQL]PDODUÕQ� UXPHQ� úDUWODUÕQD� J|UH� VD\Õ� YH� RUDQODUÕQÕQ� GH÷LúLNOLN�
J|VWHUPHVL�KD\YDQ�EHVOHPHGH�HWNLQ�\HP�GH÷HUOHQGLULOPHsi, elde edilen ürünün miktar ve 

NDOLWHVLQLQ� DUWPDVÕ� EDNÕPÕQGDQ� E�\�N� |QHP� WDúÕPDNWDGÕU�� 5XPLQDQWODUÕQ� EHVLQ� PDGGH�
LKWL\DoODUÕQÕQ� NDUúÕODQPDVÕ� LoLQ� UXPHQ� úDUWODUÕQÕQ� RSWLPXP� VÕQÕUODU� LoHULVLQGH� WXWXOPDVÕ�
]RUXQOXGXU�� 5XPHQ� úDUWODUÕQÕQ� RSWLPXP� G�]H\GH� WXWXOPDVÕ� DQFDN� UXPHQ�
PLNURRUJDQL]PDODUÕQÕQ� |]HOOLNOHULQLQ� WDP� RODUDN� ELOLQPHVL\OH� VD÷ODQPDNWDGÕU�� 5XPHQ�
PLNURRUJDQL]PD� SRSXODV\RQXQX� GROD\OÕ� \D� GD� GLUHN� RODUDN� HWNLOH\HQ� KHU� IDNW|U�
KD\YDQODUGDQ�HOGH�HGLOHQ�YHULPL�YH�\HPGHQ�\DUDUODQPD\Õ�GD�HWNLOHPHNWHGLU� 

RuminaQWODUÕQ�EHVOHQPHVLQGH�NDED�\HPOHU�|QHPOL�ELU�\HU�WXWDU��.DED�\HPOHU�UXPHQ�
GROXOX÷X� VD÷ODPDVÕ�� W�NU�N� VHNUDV\RQX� ROXúWXUPDVÕ�� UXPHQ� NRQWUDNVL\RQODUÕQÕ� VD÷ODPDVÕ��
8<$¶QLQ� VD÷ODQPDVÕ� YH� XFX]D� EHVLQ� PDGGHVL� VD÷ODPDVÕ� QHGHQL\OH� UXPLQDQW� EHVOHPHGH�
önem arzeder vH� JHQHOOLNOH� \DúDPD�SD\Õ� LKWL\DFÕQÕQ�NDUúÕODQPDVÕQGD�NXOODQÕOÕUODU��<R÷XQ�
�NHVLI�� \HPOHU� LVH� EHVLQ� PDGGH� LoHUL÷L� YH� VLQGLULOHELOLUOL÷L� NDED� \HPOHUH� NÕ\DVOD� GDKD�
\�NVHN� G�]H\GH� YH� GDKD� SDKDOÕ� ROGXNODUÕ� LoLQ� YHULP� LKWL\DoODUÕQÕQ� NDUúÕODQPDVÕQGD�
NXOODQÕOÕUODU��%X�oDOÕúPD�KD\YDQODUD�\HGLULOHQ�\HPOHULQ�|]HOOL÷LQH�ED÷OÕ�RODUDN�NDED�\HPOH�
beslenen hayvanlara bir miktar kesif yem ilavesinin rumen mikrobiyal populasyonunun ne 

úHNLOGH�GH÷LúWL÷LQL�EHOLUOHPHN�DPDFÕ\OD�\DSÕOPÕúWÕU� 
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��������������/ø7(5$7h5�g=(7/(5ø 
 
 

�����5XPHQ�2UWDPÕ� 
 

5XPLQDQWODUGD�VLQGLULP�VLVWHPL�WHN�PLGHOLOHUGHQ�IDUNOÕ�RODUDN�G|UW�E|OPHGHQ�ROXúXU��
Bunlar rumen, retikulum, omasum ve abomasumdur. Rumen, retikulum ve omasum ön 

PLGH\L� ROXúWXUXUNHQ�� DERPDVXP� DVÕO� PLGH� ROXS� WHN� PLGHOL� KD\YDQlardaki mideye 

HúGH÷HUGLU�� %X� E|OPHOHUGHQ� HQ� |QHPOL� \HUL� UXPHQ� YH� UHWLNXOXP� ROXúWXUXU�� 5XPHQ� YH�
retikulum mikroorganizmalar için uygun bir ortama sahiptirler. Nitekim, Lederberg (1992), 

rXPHQ� RUWDPÕQÕ� WRSUDNODU�� VXODN� DODQODU�� J|OOHU� YH� DNDUVXODU� JLEL� V�UHNOL� GÕúDUÕGDQ� JHOHQ�
PLNURRUJDQL]PDODUD�PDUX]�NDODQ�� DoÕN�PLNUREL\DO�VLVWHPOHU�RODUDN� WDQÕPODPÕúWÕU��5XPHQ�
LoL� VÕFDNOÕ÷ÕQÕ� &KXUFK� �������� ��-41°C,  Lederberg (1992), 38-41°C, Sevgican (1996),    

38-42°&�� RODUDN� ELOGLUPHNWH�� UXPHQ� S+¶VÕQÕ�0XUSK\� YH� DUN�� ����2), 5.8-6.4, Lederberg 

(1992), 5.5-7.3, Sevgican (1996), ise 5.5-���� DUDVÕQGD� ROPDVÕ� JHUHNWL÷LQL� LOHUL�
sürmektedirler. 

5XPHQ� RUWDPÕQÕQ�� \HPOHULQ� NDOÕú� V�UHVLQH� ��–�� J�Q��� RVPRWLN� EDVÕQFD����������������
(250-���� P2VP�� YH� VÕN� YH� \�NVHN� G�]H\GH� V�UHNOL� EHVLQ� PDGGHVL� VD÷ODPDVÕ�� GL÷HU�
HNRVLVWHPOHUGHQ�IDUNOÕOÕN�J|VWHUPHVL�EDNÕPÕQGDQ�anaerobik büyüme için gerekli indirgeyici 

ELU�RUWDP�ROGX÷X�bildirilmektedir (Lederberg, 1992). 5XPHQ�LoL�úDUWODUÕQ�PLNURRUJDQL]PD�
JHOLúLPL� LoLQ� LGHDO� ELU� RUWDP�ROXúWXUGX÷X��NROD\OÕNOD fermente olabilen, karbonhidratlarca 

]HQJLQ� RODQ� UXPHQLQ� VDO\D� WDUDIÕQGDQ� WDPSRQODQGÕ÷Õ�� UXPHQGHNL� QHPOL� RUWDPÕQ� ELUoRN�
PLNURRUJDQL]PD� W�U�� LoLQ� X\JXQ� ELU� \DúDPD� RUWDPÕ� KD]ÕUODGÕ÷Õ� YH� UXPHQGHNL� DQDHURELN�
RUWDPÕQ����-99’u anaerobik karakterde olan mikroorganizma populasyonu için ideal bir 

RUWDP�ROXúWXUGX÷X�ELOGLULOPHNWHGLU��*DULSR÷OX�YH�6DUÕoLoHN�������� 
  

  ������5XPHQ�0LNURRUJDQL]PDODUÕ�YH�g]HOOLNOHUL 
 

5XPHQ� YH� UHWLNXOXPGD� ELUELULQGHQ� IDUNOÕ� |]HOOLNWH� YH� oHúLWWH� PLO\DUODUFD� VD\ÕGD�
mikroorganizma bulunur. Ruminant hayvanlar bu mikroorganizmalar sayesinde yemlerde 

bulunan sindirimi güç besin maddelerini sindirebilmektedir. Lamb (2004), ruminant 

KD\YDQODUÕQ��\HPOHUGHNL�EHVLQ�PDGGHOHULQL�VLQGLUHELOPHN�LoLQ�UXPHQ�PLNURRUJDQL]PDODUÕQD�
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LKWL\Do� GX\GX÷XQX��PLNURRUJDQL]PD� SRSXODV\RQXQGDNL� KHUKDQJL� ELU� GH÷LúLPLQ�� VLQGLULPL�
YH�KD\YDQÕQ�SHUIRUPDQVÕQÕ�ROXPVX]�\|QGH�HWNLOH\HELOGL÷LQL�ELOGLUPHNWHGLU�  

*DULSR÷OX� YH� 6DUÕoLoHN� �������� UXPHQ� PLNURRUJDQL]PDODUÕ� LOH� UXPLQDQW� KD\YDQ�
DUDVÕQGD� VLPEL\RWLN� ELU� LOLúNLQLQ� ROGX÷XQX�� UXPHQ� PLNURRUJDQL]PDODUÕQÕQ� UXPHQGH�
JHOLúPHOHUL� LoLQ� X\JXQ� ELU� RUWDP� EXOXUNHQ� UXPLQDQW� KD\YDQÕQ� LKWL\Do� GX\GX÷X� EHVLQ�
PDGGHOHULQL� GH� VD÷ODGÕ÷ÕQÕ�� UXPHQ� PLNURRUJDQL]PDODUÕQÕQ� UXPLQDQWODUÕQ� KDP� VHO�OR]�
LoHUL÷L� \�NVHN� RODQ� NDED� \HPOHUGHQ� GDKD� L\L� \DUDUODQPDODUÕQÕ� VD÷OD\DUDN�� \HPOHUGHNL�
VHO�OR]� YH� SHQWR]DQODUÕ�� XoXFX� \D÷� DVLWOHUL� RODUDN� ELOLQHQ� RUJDQLN� DVLWOHUH� �DVHWLN� DVLW��
SURSL\RQLN� DVLW� YH� E�WLULN� DVLW�� NDGDU� SDUoDODGÕ÷ÕQÕ� ELOGLUPHNWHGLUOHU�� $\UÕFD� 5XVVHOO� YH�
5\FKOLN� �������� UXPHQ�PLNURRUJDQL]PDODUÕQÕQ� UXPLQDQWODU� LoLQ� SURWHLQ�� YLWDPLQ� YH� NÕVD�
]LQFLUOL�RUJDQLN�DVLWOHUL�GH�VD÷ODGÕ÷ÕQÕ�ELOGLUPHNWHGLUOHU� 

5XVVHOO� YH� 5\FKOLN� �������� UXPLQDQW� KD\YDQODUÕQ� OLIOL� PDGGHOHUL� SDUoDOD\DQ�
HQ]LPOHUL��UHWHPHGL÷LQL�DQFDN�EDNWHUL��SURWR]RD�YH�PDQWDUODUÕ�UXPHQOHULQGH�EDUÕQGÕUGÕ÷ÕQÕ�
YH� RQODUÕQ� VDOJÕODGÕNODUÕ� HQ]LPOHU� VD\HVLQGH� OLIOL� PDGGHOHULQ� SDUoDODQDELOGL÷LQL� YH�
VLQGLULOHELOGL÷LQL�ELOGLUPHNWHGLUOHU�� 

   

2.2.1. Bakteriler 

          

5XPHQGHNL�IHUPHQWDWLI�IDDOL\HWOHULQ�E�\�N�ELU�NÕVPÕQGDQ�VRUXPOX�RODQ�EDNWHULOHULQ�
(Ørskov ve Ryle,� ������ VD\ÕVÕ� LOH� SURWR]RDODUÕQ� VD\ÕVÕ� DUDVÕQGD� WHUV� ELU� LOLúNL� ROGX÷X��
SURWR]RDOÕ�ELU�UXPHQ�LoHUL÷LQGH��[��10�NDGDU�EDNWHUL�EXOXQXUNHQ��SURWR]RDVÕ]�ELU�UXPHQGH�
EX�VD\ÕQÕQ���[��10¶D�NDGDU�\�NVHOGL÷L�ELOGLULOPHNWHGLU��7XQFHU�YH�DUN���������<DSÕODQ�ELU�
oDOÕúPDGD� \�NVHN� G�]H\GH� GDQH� \HPOH� \HPOHQHQ� KD\YDQODUGD� WRSODP� EDNWHUL� VD\ÕVÕ�
2.8x1010� LNHQ�� SURWR]RDODUÕQ� X]DNODúWÕUÕOPDVÕ� KDOLQGH� EDNWHUL� VD\ÕVÕQÕQ� ��[��10’a kadar 

\�NVHOGL÷L�EHOLUOHQPLúWLU��1DJDUDMD�YH�DUN��������� 
5XPHQGHNL�EDNWHUL�VD\ÕVÕQÕ�Ørskov ve Ryle (1990) ile Lederberg (1992), genellikle 

1010-1011, Sevgican (1996), 109-1010, Russell ve Rychlik (2001), ise 1010’dan daha yüksek 

ROGX÷XQX� ELOGLUPHNWHGLUOHU� Lederberg (1992), rumen bakterilerinin 0.5-10 µm 

ER\XWODUÕQGD�� NRN�� oXEXN�� NRNREDVLO� YH� VSLUDO� úHNLOGH� ROGX÷XQX� YH� UXPHQGH� oR÷XQOX÷X�
gram negatif bakterilerin (Anaerovibrio  lipolytica, Bacteroides  ruminicola,  Megasphaera 

HOVGHQLL��9HLOORQHOOD�SDUYXOD��ROXúWXUGX÷XQX�ELOGLUPHNWHGLU� 
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Weimer ve ark. (1997), kaba yemle yemlenen hayvanlarda selülolitik bakteri 

SRSXODV\RQX� PLNURIORUDQÕQ� |QHPOL� ELU� ELOHúHQL� ROGX÷XQX�� )LEUREDFWHU� VXFFLQRJHQHV��
Ruminococcus albus ve Ruminococcus flavefaciens gibi türlerin rumende en çok bulunan 

VHO�OROLWLN� EDNWHUL� W�UOHUL� ROGX÷XQX� YH� EX� �o� EDNWHUL� W�U�Q�Q� NULVWDO� \DSÕGDNL� VHO�lozu 

KÕ]OÕFD�SDUoDOD\DELOPH�\HWHQH÷LQH�VDKLS�ROGX÷XQX�ELOGLUPHNWHGLUOHU� 
  

2.2.2. Protozoalar  

 
gNWHP�YH�DUN�� �������� UXPHQ�SURWR]RDODUÕ�NDPoÕOÕODU� �0DVWLJRSKRUD�� YH� VLOL\DWODU�

�&LOLRSKRUD��ROPDN��]HUH�LNL�JUXED�D\ÕUPDNWD�YH�UXPHQ�RUWDPÕQGDNL�oR÷XQOX÷X�VLOL\DWODUÕQ�
ROXúWXUGX÷XQX� ELOGLUPHNWHGLUOHU�� 5XPHQGHNL� SURWR]RD� VD\ÕVÕQÕQ�Ørskov ve Ryle (1990), 

Lederberg (1992) ve McAllister (2000), 105-106�� FLYDUÕQGD� ROGX÷XQX� ELOGLULUNHQ��
SURWR]RDODUÕQ� HEDWODUÕQÕQ Ørskov ve Ryle (1990), 25-250 µm, Lederberg (1992), ise        

20-200 µm, ise DUDVÕQGD�GH÷LúWL÷LQL�ELOGLUPHNWHGLU�� 
Lederberg (1992),�,VRWULFKD�YH�'DV\WULFKD�W�U��SURWR]RDODUÕQ�VLOOHUH�VDKLS�ROGX÷XQX��

EXQODUÕQ� o|]�QHELOLU� NDUERQKLGUDWODUÕ� NXOODQPD� H÷LOLPOLQGH� ROGXNODUÕQÕ�� 2SKU\RVFROHFLG�
W�U�� SURWR]RDODUÕQ� LVH� D÷Õ]� E|OJHVLQGH� VLOOHULQ� EXOXQGX÷XQX�� EXQODUÕQ� GD� o|]�QHELOLU�
VXEVWUDWODUÕQ�\DQÕQGD�SDUWLN�O�KDOLQGHNL�VXEVWUDWODUÕ�GD�NXOODQDELOGLNOHULQL�ELOGLUPHNWHGLU�� 

6LOL\DW�SURWR]RDODU��\�NVHN�G�]H\GH�NRQVDQWUH�GL\HWOHULQ��NXOODQÕOPDVÕ�GXUXPXQGD��
UXPHQGH� ROXúDQ� úHNHU� YH� NROD\� o|]�QHELOHQ� NDUERQKLGUDWODUÕQ� E�\�N� ELU� NÕVPÕQÕ�
E�Q\HOHULQH�DODUDN�ODNWLN�DVLW�ROXúXPXQX�YH�UXPHQ�S+¶VÕQGDNL�GDOJDODQPDODUÕ��*DULSR÷OX�
YH� 6DUÕoLoHN�� ������ YH� DQL� S+� G�úPHOHULQL� |QOHPHNWHGLUOHU� �(XJHQH� YH� DUN��� �������
6LOL\DWVÕ]� ELU� UXPHQ� RUWDPÕQGD� VHO�OR]� YH� QLúDVWD� VLQGLULPLQLQ� \DYDúODGÕ÷Õ� YH� UXPHQ�
VÕYÕVÕQÕQ�SURWHROLWLN�DNWLYLWHVLQLQ�G�úW�÷��ELOGLULOPHNWHGLU��gNWHP�YH�DUN��������� 

5XPLQDQWODUÕQ� UXPHQLQGH� EXOXQDQ� YH� W�P� VLOL\DW� FLQVOHUL� LoLQGH� HQ� ]HQJLQL� RODQ��
Entodinium (Öktem ve ark., 1997), nLúDVWD�VLQGLUHQ�ELU�SURWR]RDGÕU��)OXKDUW\�YH�'HKRULW\��
������YH� �G�ú�N�S+�GHUHFHOHULQH�NDUúÕ�GD\DQÕNOÕGÕU��%X�\�]GHQ�\�NVHN�GDQH�\HP�LoHULNOL�
GL\HWOHULQ� YHULOPHVL� GXUXPXQGD� UXPHQGHNL� SURWR]RD� SRSXODV\RQXQ� E�\�N� ELU� NÕVPÕQÕ�
ROXúWXUPDNWDGÕU��+ULVWRY�YH�DUN����������.UHLNHPHLHU�YH�DUN��������¶QÕQ��\DSPÕú�ROGXNODUÕ�
oDOÕúPDGD� VLOL\DW� SURWR]RDODU� DUDVÕQGD� (QWRGLQLXP� RUDQÕQÕQ� \DNODúÕN� ���� ROGX÷XQX�
bildirmektedirler.  
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3URWR]RDODU� UXPHQGH� JHUoHNOHúWLULOHQ� OLI� VLQGLULPLQLQ� ���-���¶O�N� NÕVPÕQGDQ�
sorumlu olup (McAllistHU�� ������� � GL\HW� LoHUL÷L�� S+�� G|Q�ú�P�RUDQÕ�� \HPOHPH� VÕNOÕ÷Õ� YH�
\HPOHPH�G�]H\L�JLEL� IDNW|UOHULQ�SURWR]RDO� IDXQD\Õ� HWNLOH\HQ� IDNW|UOHU� DUDVÕQGD� \HU� DOGÕ÷Õ�
bildirilmektedir (Franzolin ve Dehority, 1996). 

 

2.2.3. Mantarlar 

 

 McAllister (2000), rumendeki mantDU� VD\ÕVÕQÕQ� GL÷HU� PLNURRUJDQL]PD� W�UOHULQH�
RUDQOD� GDKD� D]� ROGX÷XQX� (103-105�� YH� WRSODP� UXPHQ� EL\RNLWOHVLQLQ� ��¶OLN� NÕVPÕQÕ�
ROXúWXUGX÷XQX� ELOGLUPHNWHGLU�� Joblin (1981), Obispo ve Dehority (1992), rumen 

PDQWDUODUÕQ�OLI�VLQGLULPLQGH��0F$OOLVWHU���������LVH aUSD�VDPDQÕ�JLEL�GLUHQoOL�NDED�\HPOHULQ�
VLQGLULPLQGH�|QHPOL�UROOHUL�ROGX÷XQX�ELOGLUPHNWHGLU� 

RXPHQ� PDQWDUODUÕ� ELWNL� K�FUH� GXYDUÕQGDNL� \DSÕVDO� SROLVDNNDULWOHULQ� oR÷XQX�
KLGUROL]H� HGHELOHFHN� HQ]LPOHUH� VDKLS� ROGX÷X�� ELWNLVHO� PDWHU\DOGDNL� \DSÕVDO� HQJHOOHUL�
parçaODPDN� \D� GD� NÕUPDN� \|Q�QGHNL� \HWHQHNOHULQLQ� EDNWHULOHUH� J|UH� \�NVHN� ROGX÷X� YH�
UXPHQGHQ� X]DNODúWÕUÕOPDODUÕ� KDOLQGH� \HP� W�NHWLPLQLQ� YH� OLI� VLQGLULPLQLQ� G�úW�÷��
bildirilmektedir (Dehority ve Tirabasso, 2000). 

 

2.3.  Rumen Mikrobiyal Populasyonunu Etkileyen Faktörler 

 

5XPHQ� PLNURRUJDQL]PDODUÕ�� \HPOHULQ� VLQGLULPLQGH� NDUúÕOÕNOÕ� ELU� HWNLOHúLP�
LoHULVLQGH� ROXS� ELU� oRN� IDNW|UH� ED÷OÕ� RODUDN� VD\Õ� YH� RUDQODUÕ� GH÷LúPHNWHGLU�� %XQODU��
UDV\RQXQ�\DSÕVÕ� �NDED� \HP� �� \R÷XQ� \HP�RUDQÕ��� � UXPHQ�XoXFX�\D÷� DVLWOHUL� �8<$��RUDQÕ��
yemiQ�IRUPX�YH�EHVLQ�PDGGH�LoHUL÷L��UXPHQ�S+¶VÕ��\HPLQ�ROJXQOXN�G|QHPL��ELoLP�]DPDQÕ��
KD\YDQ� W�U��� \HPOHUH� X\JXODQDQ� ÕVÕWPD�� ÕVODWPD�� |÷�WPH� Y�E�� LúOHPOHU� RODUDN�
VÕUDODQDELOPHNWHGLU�� 'ROD\ÕVÕ\OD� EX� IDNW|UOHUH� ED÷OÕ� RODUDN� \HPOHULQ� HWNLQ� RODUDN�
GH÷HUOHQGLULOPHVLQGH�IDUNOÕOÕNODU�RUWD\D�oÕNDELOPHNWHGLU��$QRQ\PRXV�������� 

+D\YDQODU� X]XQ� V�UH� Do� NDOGÕNODUÕQGD� UXPHQ� PLNURRUJDQL]PDODUÕQÕQ� IDUNOÕ�
RUDQODUGD� ND\EROGX÷X� ELOGLULOPHNWHGLU� �&KXUFK�� ������� %X� GXUXP� UXPLQDQWODUÕQ�
EHVOHQPHVLQGH�PLNUREL\DO�SRSXODV\RQXQ�GH÷LúPHPHsi ve elde edilecek ürünün nitelik ve 

QLFHOL÷LQLQ�NRUXQDELOPHVL�EDNÕPÕQGDQ�|QHPOLGLU� 
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0F$OOLVWHU� �������� UXPLQDQW� GL\HWOHULQLQ� UXPHQ� RUWDPÕ� �]HULQH� E�\�N� HWNLVL��
ROGX÷XQX��\HP�NRPSR]LV\RQX��IL]LNVHO�LúOHPH�GHUHFHVL�YH�\HP�NDWNÕ�PDGGHOHULQLQ�YDUOÕ÷Õ�
gibi faNW|UOHULQ� KHSVLQLQ� UXPHQ� PLNURRUJDQL]PDODUÕQÕQ� VD\ÕODUÕQÕ�� RUDQODUÕQÕ� YH� VLQGLULP�
DNWLYLWHOHULQL�HWNLOHGL÷LQL�ELOGLUPHNWHGLU�� 

$NNDQ� YH� g]NDQ� �������� 5XPLQDQWODUÕQ� VHO�OR]FD� ]HQJLQ� NDED� \HPOHUOH�
EHVOHQPHOHUL� GXUXPXQGD� UXPHQ� S+¶VÕQÕQ� �S+ ���-����� DUWWÕ÷ÕQÕ�� \R÷XQ� \HPOHUOH�
beslenmeleri durumunda ise (pH=5.4-����� G�úW�÷�Q��� NDED� \HPOHULQ� |÷�W�OPHVL�� RWODUÕQ�
LQFH�NÕ\ÕOPDVÕ�JLEL�LúOHPOHULQ�GH�UXPHQ�S+¶VÕQÕ�G�ú�UG�÷�Q���GROD\ÕVÕ\OD�PLNURRUJDQL]PD�
SRSXODV\RQXQX�GH÷LúWLUHELOGL÷LQL�ELOGLUPHNWHGLUOHU�� 

 

                    

 

 

 

 

 

 

    Kaufman ve ark., 1980. 

ùHNLO����S+¶�D�ED÷OÕ�RODUDN�UXPLQDO�IHUPHQWDV\RQ�VH\UL 
 

+D\YDQODU� JHFH� JHYLú� JHWLUPH� H÷LOLPLQGH� ROGX÷X� LoLQ� UXPHQ� S+¶VÕ� VDEDK�
yemlemeden önce yüksek olup, yemlemeden sonra ise yüksek düzeyde fermente olabilen 

NDUERQKLGUDWODU� QHGHQL\OH� G�úPHNWHGLU� �*KRUEDQL� YH� DUN��� ������� 5XPHQ� S+¶VÕQÕQ��
UDV\RQXQ�ELOHúLPLQH�� \HP� W�NHWLP�KÕ]ÕQD� YH� LoHUL÷LQ� UXPHQGH�NDOÕú� V�UHVLQH�ED÷OÕ�RODUDN���
2-��VDDW�VRQUD�HQ�G�ú�N�G�]H\H� LQGL÷L�ELOGLULOPHNWHGLU� �7XQFHU�YH�DUN����������'�ú�N�S+�
UXPHQGH� GDKD� KÕ]OÕ� DEVRUEH� RODQ� DVLWOHULQ� RUDQÕQGD� \�NVHOLúOHUH� \RO� DoPDNWDGÕU�� 5umen 

S+¶VÕ�8<$��UHWLP�G�]H\OHUL�YH�PLNUREL\DO�SRSXODV\RQX�HWNLOH\HQ�ELUoRN�IDNW|UGHQ�ELULGLU��
S+¶\Õ� GH÷LúWLUHQ� LNL� WHPHO� EDNWHUL� JUXEX� YDUGÕU�� %XQODU; selülolitik ve amilolitik 

EDNWHULOHUGLU� �ùHNLO� ���� /LIOL� PDGGHOHULQ� VLQGLULPL� oR÷XQOXNOD� ���–6.2 pH’ da 

JHUoHNOHúLUNHQ�� QLúDVWDQÕQ� VLQGLULPL� LoLQ� GDKD� DVLGLN� oHYUH� úDUWODUÕ� �S+�  ���–6.0) 

JHUHNPHNWHGLU�� %HOLUOL� SURWR]RD� W�UOHUL� S+� ���¶LQ� DOWÕQGD� ROGX÷X� ]Dman önemli derecede 
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EDVNÕ�DOWÕQGD�ROPDNWDGÕUODU��%X�QHGHQOH�UXPHQ�S+¶VÕQÕQ����-����DUDVÕQGD�ROPDVÕ�JHUHNWL÷L�
bildirilmektedir (Murphy ve ark., 1982). 

 

  2.4. Yemlemenin Rumen Mikrobiyal Populasyonu Üzerine Etkisi 

 

5XPHQ� RUWDPÕQGD� HQ� |QHPOL� GH÷LúLP� NDED� \HP� D÷ÕUOÕNOÕ� GL\HWWHQ� NRQVDQWUH� \HP�
D÷ÕUOÕNOÕ� GL\HWH� JHoLúWH� PH\GDQD� JHOPHNWHGLU�� .RQVDQWUH� \HPH� GD\DOÕ� GL\HWOHULQ�
IHUPHQWDV\RQX� ROGXNoD� KÕ]OÕGÕU� YH� DúÕUÕ� ODNWLN� DVLW� �UHWLPL� UXPHQ� S+¶VÕQÕQ� �¶WHQ� DúD÷Õ�
G�úPHVLQH� QHGHQ� ROPDNWDGÕU�� 6HO�OROLWLN� EDNWHULOHU� YH� SURWR]RDODU� UXPHQ� S+¶VÕQÕQ� �¶GDQ�
DúD÷Õ�ROPDVÕ�KDOLQGH�HWNLVLQL�J|VWHUHPHPHNWH�YH�NRQVDQWUH�\HP�LOH�NDED�\HP�NDUÕúÕPODUÕ�
VÕN� VÕN� OLIOL� PDGGHOHULQ� UXPLQDO� VLQGLULPLQLQ� D]DOPDVÕQD� QHGHQ� ROPDNWDGÕU� �0F$OOLVWHU��
2000). 

.DED� \HPGHQ� NRQVDQWUH� \HPH� JHoLúWH� PLNUREL\DO� SRSXODV\RQXQ� GH÷LúLPL� KHPHQ�
RODQ�ELU�V�UHo�GH÷LOGLU��%X�W�U�GL\HW�GH÷LúLNOLNOHULQGH� ODNWLN�DVLW��UHWHQ�EDNWHULOHULQ�VD\ÕVÕ�
JHQHOOLNOH� DUWPDNWD� YH� D\QÕ� ]DPDQGD� ODNWLN� DVLWL� PHWDEROL]H� HGHQ� EDNWHULOHULQ� VD\ÕVÕ� GD�
artmakta ve rumendeki laktik asit birikimi |QOHQPHNWHGLU�� (÷HU� NDED� \HPGHQ� NRQVDQWUH�
\HPH� JHoLú� oRN� DQL� LVH� \D� GD� GDQH� \HPLQ� SDUWLN�O� oDSÕ� oRN� N�o�N� LVH� EX� GXUXPGDQ�
mikrobiyal populasyon olumsuz olarak etkilenmektedir (Church, 1984; McAllister, 2000).  

Joblin ve Hudson (1997) rumendeki mikrobiyal populasyonun, diyetlerin 

GH÷LúPHVL\OH� GH÷LúWL÷LQL�� GDQH� \HPOH� \D� GD� NRQVDQWUH� \HPOH� \HPOHQHQ� LQHNOHULQ�
UXPHQOHULQGHNL� PLNUREL\DO� SRSXODV\RQXQ�� PHU¶DGD� RWOD\DQ� LQHNOHUGHQ� IDUNOÕ� ROGX÷XQX�
bildirmektedirler.  

6�W�VÕ÷ÕUODUÕQGD�V�W�\D÷ÕQÕQ�ROXúXPX�LoLQ�JHUHNOL�Dsetik asit üretimi ancak selülolitik 

EDNWHULOHU� WDUDIÕQGDQ� VHO�OR]GDQ� VD÷ODQGÕ÷ÕQGDQ� �-REOLQ� YH�+XGVRQ�� ������� HW� VÕ÷ÕUODUÕQGD�
LVH� DVLGRVLV� WHKOLNHVLQH� NDUúÕ� |QOHP� RODUDN� G�ú�N� UXPHQ� S+¶VÕQGD� DúÕUÕ� ODNWLN� DVLW�
üretiminin engellemesi için dane yemce zengin EHVOHPHGHQ� NDoÕQPDN� JHUHNWL÷L�
bildirilmektedir (Russell ve Rychlik, 2001).  

'DQH�\HPFH�]HQJLQ�GL\HWOHULQ�YHULOPHVL�GXUXPXQGD�WRSODP�EDNWHUL�VD\ÕVÕ�DUWDUNHQ�
(Varel ve Dehority, 1989), çözünebilir karbonhidratlarca zengin ve proteince fakir diyetler 

selüloliWLN� EDNWHULOHULQ� VD\Õ� YH� RUDQODUÕQGD� D]DOPDODUD� QHGHQ� ROPDNWDGÕU�� 7�P�\OH�
NRQVDQWUH�GL\HWOH�\HPOHQHQ�NR\XQODUGD�LVH�VÕQÕUOÕ�\HPOHPH�GXUXPXQGD��VHUEHVW�\HPOHPH\H�
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NÕ\DVOD�VHO�OROLWLN�EDNWHUL�VD\ÕVÕ�DUWPDNWD������RUDQÕQGD�SHOHWOHQPLú�NDED�\HPOH�EHVOHPH�
de ise�WRSODP�EDNWHUL�VD\ÕVÕ�DUWPDNWDGÕU��&KXUFK��������� 

Mackie ve ark. (1978), yüksek düzeyde kaba yem içeren bir diyetten %71 dane ve 

melas içeren diyete kademeli olarak geçen hayvanlarda selülolitik bakteri 

NRQVDQWUDV\RQXQGD� KHUKDQJL� ELU� GH÷LúLNOLN� EXODPDPÕúken, Leedle ve ark. (1982) yüksek 

düzeyde kaba yem ve yüksek düzeyde konsantre yem içeren rasyonlarla yemlenen 

KD\YDQODU� �]HULQGH� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�� \�NVHN�G�]H\GH�NDED� \HPOH� \HPOHPHGH�
VHO�OROLWLN�EDNWHUL�NRQVDQWUDV\RQXQXQ������PLVOL�DUWÕú�J|VWHUGL÷LQL�EHOLUOHPLúOHUGLU� 

<DSÕODQ� ELU� oDOÕúPDGD� \�NVHN� G�]H\GH� VLQGLULOHELOLU� VR\D� NDEX÷X� LoHUHQ� ������
GL\HWOHUOH� \HPOHQHQ� KD\YDQODUGD� VHO�OROLWLN� EDNWHUL� VD\ÕVÕQÕQ� DUWWÕ÷ÕQÕ������ VR\D� NDEX÷X�
LoHUHQ� GL\HWOHUOH� \HPOHQHQ� NR\XQODUGD� LVH� VHO�OROLWLN� EDNWHUL� VD\ÕVÕQÕQ� D]DOGÕ÷Õ�
ELOGLULOPLúWLU�� $UDúWÕUÕFÕODU� \�NVHN� G�]H\GH� VHO�OR]OX� GL\HWOH� \HPOHPHGH� WRSODP� EDNWHUL�
NRQVDQWUDV\RQXQXQ� YH� VHO�OROLWLN� EDNWHUL� NRQVDQWUDV\RQXQXQ� GDKD� \�NVHN� ROGX÷XQX� GD�
ELOGLUPLúOHUGLU��'HKRULW\�YH�7LUDEDVVR�������� 

Dehority ve Grubb (1980�������PÕVÕU� -�����GRPX]�D\UÕ÷Õ�NXUX�RWX\OD�\HPOHQHQ�
KD\YDQODUGD� WRSODP� EDNWHUL� VD\ÕVÕQÕ� �����[��9 ROGX÷XQX� ELOGLULUNHQ��Grubb ve Dehority 

(1976) D\QÕ� GL\HWOH� \HPOHPHGH� EDNWHUL� VD\ÕVÕQÕQ� �[��10 ile 6x1010 DUDVÕQGD� GH÷LúWL÷LQL��
����PÕVÕU-�����GRPX]�D\UÕ÷Õ�NXUX�RWX\OD�\HPOHQHQ�NR\XQODUGDNL�WRSODP�EDNWHUL�VD\ÕVÕQÕQ�
WDPDPHQ�\RQFD�NXUX�RWX\OD�\D�GD�WDPDPHQ�GRPX]�D\UÕ÷Õ�NXUX�RWX\OD�\HPOHQHQOHUGHQ�GDKD�
\�NVHN�ROGX÷XQX�ELOGLUPLúOHUGLU�� 

6HUEHVW� G�]H\GH� SHQQLVHWLXP� NXUX� RWX\OD� \HPOHQHQ� KD\YDQODUGDQ� DOÕQDQ� UXPHQ�
VÕYÕVÕQGD�WRSODP�EDNWHUL�VD\ÕVÕ���[��8 iken (Camacho ve ark., 1993), günde 1.8 kg yüksek 

G�]H\GH� SHOHWOHQPLú� NDED� \HPOH� \HPOHQHQ� NR\XQODUGDQ� ��� YH� ��� J�QGH� DOÕQDQ� UXPHQ�
LoHUL÷LQGH� WRSODP� EDNWHUL� VD\ÕODUÕ� VÕUDVÕ\OD�� ����[��8 ile 17.5x108� RODUDN� EXOXQPXúWXU�
(Dehority ve Tirabasso, 2001). 

'RPX]�D\UÕ÷Õ�NXUX�RWX\OD�\HPOHQHQ�KD\YDQODUGD� WRSODP�EDNWHUL� VD\ÕVÕ������[��8 

LNHQ�� úHNHU� SDQFDUÕ� SRVDVÕ� YH� PÕVÕU� LODYH� HGLOPHVL� GXUXPXQGD� WRSODP� EDNWHUL� VD\ÕODUÕ�
VÕUDVÕ\OD����[��8, 62.83x108�RODUDN�EHOLUOHQPLúWLU�(Fluharty ve Dehority, 2004). 

 <RQFD� NXUX� RWX\OD� \HPOHQHQ� KD\YDQODUGD� WRSODP� EDNWHUL� VD\ÕVÕ� ����[��9 olarak 

EHOLUOHQLUNHQ�� ���� YH� ���� RUDQÕQGD� PÕVÕU� LODYH� HGLOPHVL� GXUXPXQGD� LVH� VÕUDVÕ\OD���
2.62x109 ve 2.8x109 RODUDN�EHOLUOHQPLúWLU��9DUHO�YH�'HKRULW\�������� 
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Konsantre yePOHUFH� ]HQJLQ� GL\HWOHU� SURWR]RD� VD\ÕVÕQÕ� D]DOWÕUNHQ� �(XJHQH� YH� DUN���
������� UDV\RQGDNL� GDQH� \HP� RUDQÕQÕQ� DUWÕUÕOPDVÕ\OD� ELUOLNWH� WRSODP� SURWR]RD� VD\ÕVÕQGD�
GR÷UXVDO� ELU� DUWÕú�J|U�OPHNWHGLU�� DQFDN�SURWR]RD� VD\ÕVÕQGDNL� WRSODP�DUWÕúD� UD÷PHQ�ED]HQ�
SURWR]RDODUÕQ� ED]Õ� W�UOHULQGH� �'LSORGLQLLQDH�� D]DOPD�J|U�OHELOPHNWHGLU��%X� D]DOPDODU� S+�
�¶GDQ�DúD÷Õ�G�úW�÷�QGH�J|U�OPHNWHGLU��)UDQ]ROLQ�YH�'HKRULW\�������� 

2WODWÕODQ� UXPLQDQWODUGD� YH� NXUX� RW� LoHUHQ� GL\HWOHUOH� \HPOHQHQ� KD\YDQODUGD� ELWNL�
materyallerinin sindirimi sonucu o|]�OHQ� úHNHUOHUGHQ� GROD\Õ� KRORWULFKD� W�U�� SURWR]RDODU�
JHQHOOLNOH� ID]OD� VD\ÕGD� EXOXQPDNWDGÕU��1LúDVWD� GL\HWOHUL� GL÷HU� W�UOHULQ� GÕúÕQGD�HQWRGLQLXP�
JLEL� W�UOHULQ� JHOLúLPLQL� DUWÕUPDNWDGÕU�� %XQXQOD� ELUOLNWH� HQWRGLQLXP� YH� LVRWULFKD� W�UOHUL�
SHOHWOHQPLú� DUSD\D� NÕyasla dane arpayla yemlenen koyunlarda daha büyüktür. Bazal 

UDV\RQD�LODYH�HGLOHQ�|]��DOÕQPDPÕú�NHWHQ�WRKXPX�SURWR]RDO�NRQVDQWUDV\RQXQXQ�G�úPHVLQH�
QHGHQ� ROPDNWDGÕU�� 7HPHO� UDV\RQD� �UH� YH� JOXWHQ� LODYHVLQGH�� �UHQLQ� SURWR]RD�
NRQVDQWUDV\RQXQX�DUWÕUGÕ÷Õ�EHOLUOHQPLúWLU��&KXUFK���������0ÕVÕUOD�EHVOHPHGH��SDQFDU�SRVDVÕ�
LOH� EHVOHPH\H� NÕ\DVOD� SURWR]RD�NRQVDQWUDV\RQXQXQ�YH� HQWRGLQLXP� VD\ÕVÕQÕQ� GDKD� \�NVHN�
ROGX÷X�J|U�OP�úW�U��%XQGD��HQWRGLQLXPXQ�QLúDVWD�VLQGLUHQ�ELU�SURWR]RD�W�U��ROPDVÕ�|QHP�
WDúÕPDNWDGÕU��)OXKDUW\�YH�'HKority, 2004 ). 

d|]�QHELOLU� úHNHUFH� ]HQJLQ� NXUX� RWOD� \D� GD� NDED� \HPOH� \HPOHQHQ� KD\YDQODUGD�
KRORWULFKD� � W�U�� SURWR]RDODU� \�NVHN�NRQVDQWUDV\RQGD�EXOXQPDNWDGÕU��'DQH� \HPFH� ]HQJLQ�
GL\HWOH�\HPOHQHQ�NR\XQODUGD�\�NVHN�G�]H\GH�KRORWULFKD�SURWR]RDQÕQ�YDUOÕ÷Õ�EHOLUOHQPLúWLU��
$\UÕFD� � QLúDVWDFD� � ]HQJLQ� � GL\HWOH� � \HPOHQHQ� � KD\YDQODUÕQ� � UXPHQLQGH� � HQWRGLQLD� W�U��
SURWR]RDODUÕQ�\�NVHN�NRQVDQWUDV\RQGD�EXOXQGX÷X�GD�J|U�OP�úW�U���&KXUFK��������� 

7DPDPHQ� NRQVDQWUH� GL\HWOH� \HPOHQHQ� NR\XQODUGD� VÕQÕUOÕ� \HPOHPH�� VHUEHVW�
yemlemeye kÕ\DVOD�WRSODP�SURWR]RD�VD\ÕODUÕQÕ�DUWÕUPDNWDGÕU��3HOHWOHQPLú�NDED�\HP�������
LoHUHQ� UDV\RQODUOD� \HPOHQHQ� NR\XQODUGD� \DúDPD� SD\Õ� \HPOHPH� G�]H\LQLQ� ���� NDWÕQD�
oÕNDUÕOPDVÕ� GXUXPXQGD� LVH� WRSODP� SURWR]RD� VD\ÕVÕ� �'DV\WULFKD�� (QWRGLQLXP� YH�
Ophryoscolex) azalmaktadÕU��&KXUFK�������� 

.XUX� RW�� DUSD� YH� úHNHU� SDQFDUÕ� SRVDVÕQGDQ� ROXúDQ� GL\HWH� HNOHQHQ� NRO]D� \D÷Õ��
D\oLoH÷L�\D÷Õ�YH�NHWHQ�\D÷Õ�JLEL�ELWNLVHO�\D÷ODU�LOH�RUJDQLN�DVLWOHU��DVSDUWLN�DVLW��PDOLN�DVLW�
JLEL�� UXPHQ� VÕYÕVÕQGDNL� WRSODP� SURWR]RD� VD\ÕVÕQÕ� D]DOWPDNWDGÕU� �-alc ve ark., 2002). Bu 

QHGHQOH� UDV\RQD� NDWÕODQ� \D÷ÕQ� FLQVL� UXPLQDO� SRSXODV\RQX� HWNLOHPHVL� EDNÕPÕQGDQ� E�\�N�
|QHP�WDúÕPDNWDGÕU� 
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+D\YDQODU�����NRQVDQWUH������NDED�\HPOH�\HPOHQGL÷LQGH�� WDPDPHQ�NDED�\HPOH�
\HPOHQHQOHUH� J|UH� WRSODP� SURWR]RD� VD\ÕODUÕ� DUWDUNHQ�� W�Püyle konsantre yemle ve %90 

NRQVDQWUH� \HP� LOH����� NDED� \HPOH� \HPOHPH� DUDVÕQGD� WRSODP� SURWR]RD� VD\ÕODUÕQGD� IDUN�
EXOXQPDPÕúWÕU��)UDQ]ROLQ�YH�'HKRULW\�������� 

0DUWLQ� YH� DUN�� �������� \DSWÕNODUÕ� oDOÕúPDGD��'RPX]� D\UÕ÷Õ� NXUX� RWX\OD� \HPOHQHQ�
hayvanlarda toplam prRWR]RD� VD\ÕVÕQÕ� ����[��5 olarak saptarken, %65 kuru ot, %35 

SHOHWOHQPLú�DUSD�LOH�\HPOHPHGH�SURWR]RD�VD\ÕVÕ�����[��5 RODUDN�EHOLUOHPLúOHUGLU�� 
Kuru otla (96x103)  \D� GD� \HúLO� RWOD� ���[��3) yemlenen hayvanlarda toplam 

SURWR]RD�VD\ÕODUÕ�D]DOPDNWDGÕU��%XQD�NDUúÕQ�KD\YDQODU�PHU¶D�RWX\OD�����[��3), kuru ot ile 

birlikte konsantre yem (344x103) ya da mer’a otu ile birlikte  konsantre yem (1236x103) ile 

\HPOHQGL÷LQGH� LVH� WRSODP� SURWR]RD� NRQVDQWUDV\RQX� DUWPDNWDGÕU� �'HKRULW\� YH� 0DWWRV��
1978).  

Hristov ve ark. (2001), %95 arpa danesi içeren diyetle beslenen hayvanlarda rumen 

VÕYÕVÕQGDNL� WRSODP� SURWR]RD� VD\ÕVÕQÕQ� ����[��3 /ml), %62 arpa danesi içeren diyetle 

beslenenden (804x103� PO�� ���� GDKD� G�ú�N� ROGX÷XQX�� PÕVÕUD� NÕ\DVOD� DUSD� GDQHVLQGH�
UXPHQGHNL�.0�YH�QLúDVWD�SDUoDODQDELOLUOLN�RUDQÕQÕQ�GDKD�\�NVHN�ROGX÷XQX��DUSD�GDQHVLQH�
GD\DOÕ� GL\HWOHUGH� PLNUREL\DO� SURWHLQ� VHQWH]LQLQ� DUWWÕ÷ÕQÕ� YH� UXPHQ� 3+¶VÕQÕ� G�ú�UG�÷�Q��
bildirmektedirler. 

'RPX]� D\UÕ÷Õ� NXUX� RWXQD� PÕVÕU� \D� GD� úHNHU� SDQFDUÕ� SRVDVÕ� LODYHVL� PDQWDU�
konsantrasyonunu etkilemezken (Fluharty ve Dehority, 2004), sulu kaba yem ya da dane 

\HPH� GD\DOÕ� GL\HWOHUOH� \HPOHQHQ� UXPLQDQWODUGD� PDQWDU� VD\ÕODUÕ� G�úPHNWHGLU� �5XVVHOO� YH�
Rychlil, 2001). 

.R\XQODUÕQ�GL\HWOHULQGHNL� \RQFD�NXUX�RWX� \HULQH� GDQH�PÕVÕUÕQ� LNDPH� HGLOPHVLQLQ��
tümüyle yonca NXUX� RWXQD� GD\DOÕ� EHVOHPH\H� NÕ\DVOD� PDQWDU� VD\ÕODUÕQÕ� G�ú�UG�÷��
EHOLUOHQPLúWLU��2ELVSR�YH�'HKRULW\�������� 

2ELVSR�YH�'HKRULW\���������\DSPÕú�ROGXNODUÕ�oDOÕúPDGD��J�QGH�����NJ�SHOHWOHQPLú�
yonca ile beslenen koyunlarda mantar konsantrasyonunun 6.4x104 ROGX÷Xnu bildiriken, 

'HKRULW\� YH� 7LUDEDVVR� �������� J�QGH� ���� NJ� \�NVHN� G�]H\GH� SHOHWOHQPLú� NDED� \HPOH�
\HPOHQHQ�NR\XQODUGDQ����YH����J�QGH�DOÕQDQ�UXPHQ�LoHUL÷LQGH�PDQWDU�VD\ÕODUÕQÕQ�VÕUDVÕ\OD��
62.8x103 ile 95.2x103�ROGX÷XQX�ELOGLUPHNWHGLUOHU� 
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'RPX]� D\UÕ÷Õ� NXUX� RWX\OD� \HPOHQHQ� KD\YDQODUGD� PDQWDU� VD\ÕVÕ� �����[��2 iken, 

PÕVÕU� YH� úHNHU� SDQFDUÕ� SRVDVÕ� LODYH� HGLOPHVL� GXUXPXQGD� PDQWDU� VD\ÕVÕQÕQ� VÕUDVÕ\OD��
168.38x102 ve 198.55x102 ROGX÷X�EHOLUOHQPLúWLU��5XPHQ�S+¶VÕ�GRPX]�D\UÕ÷Õ�NXUX�RWXQGD�
GDKD� \�NVHN�� SDQFDU� SRVDVÕ� LODYHOL� GL\HWWH� LVH� GDKD� G�ú�N� EXOXQPXúWXU� �)OXKDUW\� YH�
Dehority, 2004). 
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3. MATERYAL ve METOT 

 
 
 3.1. Materyal 
 

'HQHPHGH�KD\YDQ�PDWHU\DOL�RODUDN�\DNODúÕN���\Dú�FLYDUÕQGD�RUWDODPD����NJ�FDQOÕ�
D÷ÕUOÕ÷ÕQGD� UXPHQ� NDQ�OO�� �� EDú� 6DNÕ]� [� .DUD\DND� PHOH]L� NRo� NXOODQÕOPÕúWÕU�� <HP�
PDWHU\DOL� RODUDN�2QGRNX]�0D\ÕV�hQLYHUVLWHVL� =LUDDW� )DN�OWHVL� '|QHU� 6HUPD\H� øúOHWPHVL�
DUD]LVLQGHQ�WHPLQ�HGLOHQ�NDED�\HP��oD\ÕU�NXUX�RWX��LOH�6DPVXQ�LOLQGHQ�WHPLQ�HGLOHQ�WLFDUL�
NHVLI� \HP� �NX]X� EHVL� \HPL�� NXOODQÕOPÕúWÕU�� .XOODQÕODQ� \HPOHULQ� EHVLQ� PDGGH� LoHULNOHUL�
oL]HOJH��¶GH�YHULOPLúWLU� 

 

dL]HOJH�����'HQHPH�KD\YDQODUÕQD�YHULOHQ�\HPOHUH�DLW�EHVLQ�PDGGH�LoHULNOHUL������ 
Yemler KM OM HP HY HS HK NÖM 

.DED���'R÷DO�+DOGH� 
           (KM’de) 

89.04 81.94 

92.03 

7.94 

8.92 

0.86 

0.96 

35.82 

40.23 

7.10 

7.97 

35.90 

40.32 

.HVLI���'R÷DO�+DOGH� 
           (KM’de) 

85.62 76.95 

89.88 

14.44 

16.87 

4.05 

4.73 

8.52 

9.95 

8.67 

10.12 

49.94 

58.34 

 

 

3.2. Metot 

 

$UDúWÕUPD� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� =LUDDW� )DN�OWHVL� '|QHU� 6HUPD\H� øúOHWPHVL�
KD\YDQFÕOÕN� WHVLVOHULQGH� \�U�W�OP�úW�U��$UDúWÕUPDGD� NDQ�OO�� KD\YDQODUGD� IDUNOÕ� \HPOHPH�
\DSÕOPDVÕ� GXUXPXQGD� UXPHQ� PLNURRUJDQL]PD� SRSXODV\RQXQXQ� EHOLUOHQPHVL� LoLQ� UXPHQ�
LoHUL÷L� DOÕQPÕú� YH� LoHULNWHNL� PLNURRUJDQL]PD� PLNWDUODUÕQÕQ� EHOLUOHQPHVLQH� oDOÕúÕOPÕúWÕU��
Denemede rumeQ� LoHUL÷L� KD\YDQODU� Do� LNHQ� �NRQWURO��� NDED� \HP� �VHUEHVW� G�]H\GH��
tüketiminden ve kaba yem (serbest düzeyde) ile birlikte 400 gr kesif yem (sabah 08:00 ve 

DNúDP� ������� W�NHWLPLQGHQ� VRQUD� ROPDN� �]HUH� �o� DúDPDGD� DOÕQPÕúWÕU�� +D\YDQODUD� ���
J�QO�N� DOÕúWÕUPD� G|QHPL� X\JXODQGÕNWDQ� VRQUD� EDNWHUL�� SURWR]RD� YH� PDQWDU� VD\ÕODUÕQÕ�
EHOLUOHPHN�DPDFÕ\OD�|UQHN�DOPD�G|QHPLQH�JHoLOPLúWLU� 
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%LULQFL�DúDPDGD��|UQHN�DOPD�LúOHPLQLQ����YH����J�QOHULQGH�VDEDK���������Do�NDUQÕQD�
NDQ�OO�� �� GHQHPH� KD\YDQÕQGDQ� NDQ�OGHQ� JLULOPHN� VXUHWL\OH� VRQGD� LOH� UXPHQLQ� IDUNOÕ�
bölgelerinden (Dehority ve Grubb, 1976;  Grubb ve Dehority, 1976; Dehority ve ark.,1989) 

\DNODúÕN����PO�UXPHQ�LoHUL÷L�DOÕQPÕú�YH�����PO¶OLN�SODVWLN�úLúH�LoHULVLQH�NRQXOPXú��LoHULN�
hiç zaman kaybetmeden içerisinde 39°&� VÕFDNOÕ÷ÕQGD su bulunan termos içerisinde 

ODERUDWXYDUD� JHWLULOPLú� YH� EDNWHUL�� SURWR]RD� YH� PDQWDU� VD\ÕPÕ� \DSPDN� LoLQ� KD]ÕUOÕNODUD�
EDúODQPÕúWÕU� 

øNLQFL� DúDPDGD� VHUEHVW� G�]H\GH� oD\ÕU� NXUX� RWX� LOH� EHVOHQHQ� KD\YDQGDQ� ��� J�QO�N�
\HPH�DOÕúWÕUPD�G|QHPLQGHQ�VRQUD��|UQHN�DOPD�G|neminin 1. ve 5. günlerinde yemlemeden 

|QFH�VDGHFH�VDEDK���������ROPDN��]HUH�J�QGH�ELU�NH]�VRQGD�LOH�KHU�KD\YDQGDQ��LON�DúDPDGD�
ROGX÷X� JLEL� UXPHQLQ� GH÷LúLN� E|OJHOHULQGHQ� UXPHQ� LoHUL÷L� DOÕQPÕú� YH� PLNURRUJDQL]PD�
VD\ÕPÕ�LoLQ�ODERUDWXDUD�JHWLULOPLú�YH�KD]ÕUOÕNODUD�EDúODQPÕúWÕU� 

ho�QF��DúDPDGD�LVH�KD\YDQODUD�VHUEHVW�G�]H\GH�YHULOHQ�oD\ÕU�NXUX�RWXQD�LODYH�RODUDN�
J�QGH�����JU�NHVLI�\HP������JU�VDEDK������JU�DNúDP�ROPDN��]HUH��YHULOPLúWLU��.HVLI�\HP�
LODYHVLQGH� ��� J�QO�N� \HPH� DOÕúWÕUPD� G|QHPLQGHQ� VRQUD�� |UQHN� DOPD� Göneminin 1. ve 5. 

günlerinde yemlemeden önce sadece sabah (08:00) olmak üzere günde bir kez her 

KD\YDQGDQ� UXPHQLQ�GH÷LúLN�E|OJHOHULQGHQ�VRQGD� LOH� UXPHQ�LoHUL÷L�DOÕQPÕúWÕU��gUQHN�DOPD�
LúOHPL���NH]�WHNUDUODQPÕúWÕU��0LNURRUJDQL]PD�VD\ÕPÕ�LoLQ�ODERUDWXYDUD�JHWirilen içerik için, 

JHUHNOL�RUWDP�YH�VRO�V\RQODU�DúD÷ÕGD�DoÕNODQGÕ÷Õ�úHNLOGH�KD]ÕUODQPÕú�YH�GHQHPH\H�GHYDP�
HGLOPLúWLU� 

  

 ��������$'6��$QDHURELN�6H\UHOWPH�6RO�V\RQX�¶QLQ�KD]ÕUODQPDVÕ 
 

%X� oDOÕúPDGD� $QDHURELN� 6H\UHOWPH� 6RO�V\RQX� DúD÷ÕGD� EHOLUWLOGL÷L� úHNLOGH�
hD]ÕUODQPÕúWÕU� �6|]O��J|U�úPH�%��$��'HKRULW\���������0DQWDU� VD\ÕPÕ� LoLQ�JHUHNOL�5XPHQ�
LoHUL÷LQL� DOPDGDQ�ELU� J�Q�|QFH� LON� VH\UHOWPH� LoLQ� ����PO¶OLN�$'6�� VHUL� VH\UHOWPHOHU� LoLQ�
����PO¶OLN�$'6�KD]ÕUODQPÕúWÕU��%X�DPDoOD� 

 

 Anaerobik Seyreltme Solüsyonu (300 ml)  

45 ml  Mineral solüsyonu  1 (3gr K2HPO4 / lt) 

45 ml  Mineral solüsyonu  2 (3gr KH2PO4, 6gr NH4)2SO4, 6gr NaCl,         

0.6gr MgSO4, 0.6gr CaCl2 / lt) 
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0.3 ml , %0.1’ lik Resazurin solüsyonu,  

197 ml  Saf su 

ELOHúLNOHU� ���� PO¶OLN� FDP� EDORQ� LoHULVLQGH� DVSHVWOL� ÕVÕWÕFÕ� �]HULQGH� ÕVÕWÕOPÕú� YH� &22 ile 

JD]ODQPÕúWÕU��6RO�V\RQ�LQGLUJHQGL÷LQGH��UHQN�GH÷LúLPL�J|]OHQGL÷LQGH����� 
                  7.5 ml,  %12’ lik Na2CO3  

                  5 ml ,   %3’ lük Sistin- HCl 

LODYH� HGLOPLúWLU�� &DP� EDORQ� LoHULVLQGHNL� ELOHúLNOHr CO2 DOWÕQGD� ���PO� |Oo�P�QGHNL� SLSHW�
\DUGÕPÕ\OD� ��PO¶� OLN�PLNWDUODU� DOÕQDUDN�.�OW�U� W�S�Q�Q� ���[����PP�� LoLQH� NRQXOPXú� YH�
KHU�W�S�Q�D÷]Õ�SDPXN�LOH�NDSDWÕOPÕúWÕU��7�SOHU�KLo�]DPDQ�ND\EHWPHGHQ����°C de 20 dakika 

RWRNODY�HGLOPLúWLU� 
 

Anaerobik Seyreltme Solüsyonu (180 ml) 

            27 ml  Mineral solüsyonu  1 (3gr K2HPO4 / lt) 

           27 ml  Mineral solüsyonu  2 (3gr KH2PO4, 6gr NH4)2SO4, 6gr NaCl,                      

0.6gr MgSO4, 0.6gr CaCl2 / lt) 

           0.18 ml , %0.1’ lik Resazurin solüsyonu 

           118.32 ml  Saf su 

�ELOHúLNOHU�����PO¶OLN�FDP�EDORQ�DVSHVWOL� ÕVÕWÕFÕ��]HULQGH� ÕVÕWÕOPÕú�YH�&22 LOH�JD]ODQPÕúWÕU��
6RO�V\RQ�LQGLUJHQGL÷LQGH��UHQN�GH÷LúLPL�J|]OHQGL÷LQGH������ 

           4.5  ml,  %12’ lik Na2CO3  

           3 ml ,   %3’ lük Sistin- HCl                    

�LODYH�HGLOPLúWLU��&DP�EDORQ�ODVWLN�WÕSD�LOH�NDSDWÕOPÕúWÕU�YH�KLo�]DPDQ�ND\EHWPHGHQ����°C 

GH����GDNLND�RWRNODY�HGLOPLúWLU� 
 

�������%D]DO��031��0RVW�3UREDEOH�1XPEHU��RUWDPÕQÕQ�KD]ÕUODQPDVÕ 
 

0DQWDU� VD\ÕPÕ� LoLQ� JHUHNOL� UXPHQ� LoHUL÷LQL� DOPDGDQ� ELU� J�Q� |QFH� 031� RUWDPÕ�
KD]ÕUODQPÕúWÕU�� 031� RUWDPÕQÕQ� KD]ÕUODQPDVÕ� 'HKRULW\� ������¶QLQ� EHOLUWWL÷L� PHWRGD� J|UH�
DúD÷ÕGDNL�JLEL�PRGLIL\H�HGLOHUHN�\DSÕOPÕúWÕU��%X�DPDoOD��1D2CO3 ve sistin-+&O�GÕúÕQGDNL�
W�P�ELOHúLNOHU� ����PO¶OLN� FDP�EDORQ� LoLQH� NRQXOPXúWXU��$VSHVWOL� ÕVÕWÕFÕ��]HULQGH�\DYDúoD�
ÕVÕWÕOPÕú� YH� UHVD]XULQ� LQGLNDW|U�� LQGLUJHQHQH� NDGDU� &22� LOH� JD]ODQPÕúWÕU�� gQFH� 1D2CO3  

GDKD�VRQUD�VLVWLQ�+&O��LODYH�HGLOPLú�YH�RUWDP�3+¶�VÕ�����\D�GD�GDKD�D]�RODQD�NDGDU�&22  ile 
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JD]ODPD\D�GHYDP�HGLOPLúWLU��+D]ÕUODQDQ�VÕYÕ�RUWDP�LoHUL÷LQGHQ����PO�|Oo�P�QGHNL�SLSHWOH��
��PO¶OLN�PLNWDUODU���[����PP¶�OLN�W�SOHULQLQ�LoLQH�DQDHURELN�RODUDN�DNWDUÕOPÕú�YH�W�SOHULQ�
D÷]Õ�SDPXN�LOH�NDSDWÕOGÕNWDQ�VRQUD��KLo�]DPDQ�ND\EHWPHGHQ�����&��GH����GDNLND�RWRNODY�
HGLOPLúWLU� 

 

         Mantar sayÕPÕ� LoLQ� NXOODQÕODQ�031� VÕYÕVÕQÕQ� LoHUL÷L� 2ELVSR� YH�'HKRULW\�
������¶QLQ��WDQÕPODGÕ÷ÕQD�EHQ]HUGLU� 

 

������������%LOHúLNOHU��������������������������������������������������������������2UWDPÕQ�\�]GHVL��������� 
Mineral solüsyonu  1……...................................................15 

Mineral solüsyonu  2.……………………………………..15 

Resazurin solüsyonu, % 0.1’ lik……………………...…..0.1 

Hemin solüsyonu, %0.1’ lik…………………………...…0.1 

Glukoz…………………………………….…………...…0.1 

Sellobiyoz……………………………..….………………0.1 

Maltoz………………………………..…………………...0.1 

Ksiloz…………………………………………………..... 0.1 

Triptocase……………………………………………..….0.2 

0D\D�HNVWUDNWÕ««««««««««««��««««���� 

5XPHQ�VÕYÕVÕ««««««««««««��«««««���� 

8<$�NDUÕúÕPÕ«««««««««««�«««««������ 

Selüloz süspansiyonu, %3’ lük……….………………….25 

Sistin- HCl, %3’ lük…………………………………….1.67 

Na2CO3 , %12’ lik……………….……………………...3.33 

Saf su………………………………………………….…5.1 

CO2��JD]�ID]Õ«««««««««««««««��«����� 

 

Mineral solüsyonu  1 : 3gr K2HPO4 / lt 

Mineral  solüsyonu 2 : 3gr KH2PO4, 6gr NH4)2SO4, 6gr NaCl, 0.6gr MgSO4, 

0.6gr CaCl2 / lt 
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UYA (�XoXFX�\D÷�DVLGL���NDUÕúÕPÕ : 17 ml asetik asit, 6 ml propiyonik asit, 4 ml 

butirik asit, 1 ml izobutirik asit, 1 ml n- valerik asit, 1 ml izo- valerik asit, 1 ml 

.- CH3 butirik asit  

5XPHQ�VÕYÕVÕ���oLIW�NDWOÕ�V�]HNWHQ��V�]�O�U�YH�����[J¶�GH����GDNLND�VDQWrifüj 

HGLOLUHN�\XNDUÕGDNL�RUWDPD�LODYH�HGLOLU� 
 

��������$QWLEL\RWLN�o|]HOWLVLQLQ�KD]ÕUODQPDVÕ 
  

�%DNWHUL�E�\�PHVLQL�HQJHOOHPHN�LoLQ�NXOODQÕODQ�����8�VWUHSWRP\FLQ�V�OIDW�������8�
penicilin–G antibiyotikleri saf suda eritilerek CO2 ile en az 20 dakika gazlanmÕúWÕU� YH������
�����P�J|]HQHN�oDSOÕ�ILOWUHGHQ�V�]�OHUHN�VWHULOL]H�HGLOPLúWLU��2ELVSR�YH�'HKRULW\������� 

 

��������%DNWHUL�VD\ÕP�LúOHPL� 
 

%DNWHUL�VD\ÕPÕ�.DUDKDQ�YH�DUN��������¶QLQ�EHOLUWWL÷L�PHWRGD�J|UH�DúD÷ÕGDNL�úHNLOGH�
PRGLIL\H� HGLOHUHN� \DSÕOPÕúWÕU�� ��[����mm’lik kültür tüplerinin içerisine 1ml’lik rumen 

LoHUL÷L�PLNURSLSHW�\DUGÕPÕ\OD�DOÕQPÕú�YH��]HULQH�EDNWHULOHULQ�KDUHNHWOHULQL�NÕVÕWODPDN� LoLQ�
���¶OLN� IRUPDOLQGHQ� ����� PO� LODYH� HGLOPLúWLU�� gUQHN� ������ RUDQÕQGD� VH\UHOWLOPLúWLU��
Seyreltilen örnekten bir miktar�PLNURSLSHW�\DUGÕPÕ\OD� DOÕQDUDN��7KRPD� ODPÕQD�DNWDUÕOPÕú�
YH�;���E�\�WPHGH�PLNURVNRSWD�VD\ÕOPÕúWÕU��+HU�ELU�GHQHPH�LoLQ����VD\ÕP�\DSÕOPÕúWÕU� 
 

�������3URWR]RD�VD\ÕP�LúOHPL 
 

3URWR]RD�VD\ÕPÕ�'HKRULW\�������¶�Q�EHOLUWWL÷L�PHWRGD�J|UH�DúD÷ÕGDNL�JLEL�PRGLIL\H�
edLOHUHN� \DSÕOPÕúWÕU�� 5XPHQGHQ� ��� PO� UXPHQ� LoHUL÷L� DOÕQPÕú� YH� ��[���� PP¶OLN� N�OW�U�
W�S�Q�Q� LoLQH� DNWDUÕOPÕúWÕU� YH� �]HULQH� D\QÕ� PLNWDUGD� ���¶OLN� IRUPDOLQ� ������¶OLN�
IRUPDOGHKLW�� LODYH� HGLOPLúWLU�� ø\LFH� NDUÕúWÕUÕODQ� |UQHNWHQ� �� PO¶OLN� DOW� |UQHN� DOÕQPÕú� YH�
16x15�� PP¶OLN� N�OW�U� W�S�Q�Q� LoLQH� DNWDUÕOPÕúWÕU� YH� �]HULQH� LNL� GDPOD� EULOODQW� \HúLOL���������
���J�EULOODQW�\HúLOL�YH���PO�JODVL\HO�DVHWLN�DVLW�����PO¶OLN�VDI�VX�LoHULVLQGH�VH\UHOWLOPLúWLU��
LODYH�HGLOPLúWLU�� øoHULN� L\LFH�NDUÕúWÕUÕOPÕú�YH�HQ�D]���VDDW�EHNOHWLOPLúWLU��%R\DPDGDQ�VRQUD�
���¶OXN� JOLVHURO� o|]HOWLVLQGHQ� �� PO� LODYH� HGLOPLúWLU�� 6H\UHOWLOHQ� |UQHNWHQ� ELU� PLNWDU�
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PLNURSLSHW�\DUGÕPÕ\OD�DOÕQDUDN��7KRPD�ODPÕQD�DNWDUÕOPÕú�YH�;���E�\�WPHGH�PLNURVNRSWD�
VD\ÕOPÕúWÕU��+HU�ELU�GHQHPH�LoLQ����VD\ÕP�\DSÕOPÕúWÕU� 

 

3.2.6. 0DQWDU�VD\ÕP�LúOHPL 
 

0DQWDU�VD\ÕPÕ�2ELVSR�YH�'HKRULW\�������¶QLQ�EHOLUWWL÷L�PHWRGD�J|UH�DúD÷ÕGDNL�JLEL�
PRGLIL\H�HGLOHUHN�\DSÕOPÕúWÕU��%X�DPDoOD�UXPHQGHQ�DOÕQDQ����PO�UXPHQ�LoHUL÷L�����PO¶OLN�
cam balon içinde 180 ml’lik ADS (Anaerobik Seyreltme Solüsyonu ) LOH�VH\UHOWLOPLúWLU��%X�
VH\UHOWPHGHQ� �PO� DOW� |UQHN� DOÕQPÕú� YH� ��[���� PP¶OLN� $'6� W�SOHULQGH� VHUL� RODUDN�
VH\UHOWLOPLúWLU��031�W�SOHUL�NXOODQÕOPDGDQ�|QFH�KHU�ELU�W�SH��PO�VWHULO�HGLOPLú�DQWLEL\RWLN�
VRO�V\RQX� LODYH� HGLOPLúWLU�� 0DQWDU� VD\ÕVÕQÕ� EHOLUOHPHN� LoLQ� �0-2-10-6 seyreltmeler 

NXOODQÕOPÕúWÕU��+HU�ELU� VH\UHOWPH���031� W�S�QH�DVHSWLN�RODUDN� LQRN�OH�HGLOPLúWLU��7�SOHU�
����OW�NDSDVLWHOL�DQDHURELN�MDU�LoHULVLQH�NRQXOPXú�YH�LoLQH�DQDHURELN�RUWDP�VD÷OD\DQ�WRUED�
NR\XOGXNWDQ�KHPHQ�VRQUD�MDUÕQ�D÷]Õ�NDSDWÕOPÕúWÕU��7�SOerdeki mantar büyümesi 38°C de 7 

J�Q�LQN�EDV\RQGDQ�VRQUD�EXODQÕNOÕ÷ÕQ�DUWPDVÕ\OD�\D�GD�KLI�ROXúXPX\OD�EHOLUOHQPLúWLU� 
 

�������øVWDWLVWLNVHO��$QDOL]OHU 

 

dDOÕúPD�VRQXQGD�HOGH�HGLOHQ�GH÷HUOHU�ORJ���WDEDQÕQD� WUDQVIRUPH�HGLOPLú�YH�6366�
SDNHW�SURJUDPÕQGD� WHN�\|QO��YDU\DQV�DQDOL]LQH� WDEL� WXWXOPXúWXU��*UXSODUD�DLW� RUWDODPDODU�
LVH�'XQFDQ��������oRNOX�NDUúÕODúWÕUPD�WHVWL�X\JXODQPÕúWÕU� 
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����$5$ù7,50$�%8/*8/$5, 
 

�����5XPHQ�S+¶VÕ 
 

+HU�ELU�\HPOHPH�SHUL\RGXQGD�HOGH�HGLOHQ�UXPHQ�LoL�S+�GH÷HUOHULQH� LOLúNLQ�YHULOHr 

oL]HOJH� �¶GH� VXQXOPXúWXU�� $oOÕN�� NDED� YH� NDED� �� NHVLI� \HPOH� EHVOHPHGH� UXPHQ� LoL� S+�
GH÷HUOHUL�VÕUDVÕ\OD�������������������RODUDN�EXOXQPXúWXU��5XPHQ�S+¶VÕ�EDNÕPÕQGDQ�JUXSODU�
DUDVÕQGD� oRN� |QHPOL� IDUNOÕOÕNODU� VDSWDQPÕú� �3������� ROXS�� NDED� YH� NDED� �� NHVLI� \HPle 

EHVOHQHQ�JUXSWD�UXPHQ�S+�GH÷HUL�DoOÕN�GXUXPXQGDNL�JUXED�J|UH�|QHPOL�GHUHFHGH�DUWPÕúWÕU��
*UXSODU�DUDVÕQGD�HQ�\�NVHN�S+�GH÷HULQL�NDED�\HPOH�EHVOHQHQ�JUXS�J|VWHULUNHQ��HQ�G�ú�N�
S+� GH÷HUL� LVH� DoOÕN� GXUXPXQGDNL� JUXSWD� EXOXQPXúWXU�� gUQHNOHPH� J�Q�� EDNÕPÕQGDQ� Lse 

J�QOHU�DUDVÕQGD�KHU��o�JUXSWD�|QHPOL�IDUNOÕOÕNODU�VDSWDQPDPÕúWÕU��*UXS�YH�|UQHNOHPH�J�Q��
DUDVÕQGDNL�HWNLOHúLP�|QHPOL�EXOXQPDPÕúWÕU�  
 
dL]HOJH����5XPHQ�S+¶VÕ��]HULQH�\HPOHPH�WLSLQLQ�YH�|UQHNOHPH�J�Q�Q�Q�HWNLVL 
  

Etkiler 

pH $oOÕN 
Kaba 
yem 

Kaba  
+  

Kesif 
yem 

Ortalama Sx 
ÖG YT ÖG*YT 

1.gün 5.72 6.53 6.03 6.09 0.015 
Günler 

5.gün 5.70 6.58 6.13 6.14 0.015 
Ortalama 5.71 a 6.55 b 6.08 c   

Sx 0.019 0.019 0.019   

ÖD ** ÖD 

�D�E�F��D\QÕ�VDWÕUGD�IDUNOÕ�KDUI�LOH�J|VWHULOHQ�RUWDODPDODU�IDUNOÕGÕU�3�0,01 
 
  

4.2.  Rumen Bakterileri 
 
 

+HU�ELU�\HPOHPH�SHUL\RGXQGDQ�VRQUD�UXPHQGH�VDSWDQDQ�EDNWHULOHUH�LOLúNLQ�GH÷HUOHU�
oL]HOJH� �¶GH� YHULOPLúWLU�� %DNWHUL� VD\ÕVÕ� EDNÕPÕQGDQ� JUXSODU� DUDVÕQGD� HQ� \�NVHN� GH÷HUL����
kaba + kesif yemle beslenen grup (39.14x108) gösteriUNHQ��HQ�G�ú�N�GH÷HUL�LVH�NDED�\HPOH�
beslenen grup (17.14x108�� J|VWHUPLúWLU�� 5XPHQ� EDNWHULOHUL� EDNÕPÕQGDQ� JUXSODU� DUDVÕQGD�
oRN� |QHPOL� IDUNOÕOÕN� VDSWDQPÕúWÕU� �3�������� .DED� �� NHVLI� \HPOH� EHVOHQHQ� JUXSWD� EDNWHUL�
VD\ÕVÕ�DoOÕN�GXUXPXQGDNL�EDNWHUL�VD\ÕVÕQD�J|UH�|QHPOL�GHUHFHGH�DUWÕú�J|VWHULUNHQ��3��������
NDED� \HPOH� EHVOHQHQ� JUXSWDNL� EDNWHUL� VD\ÕVÕQGD� D]DOPD� ROGX÷X� VDSWDQPÕúWÕU�� $oOÕN�
GXUXPXQGD� ��� J�Q� EDNWHUL� VD\ÕVÕ� �����[��8� LNHQ�� ��� J�Q� EDNWHUL� VD\ÕVÕ� �����[��8 olarak 
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VDSWDQPÕúWÕU��.DED�\HPOH�EHVOHPHGH����J�Q�EDNWHUL� VD\ÕVÕ������[��8 iken, 5. gün bakteri 

VD\ÕVÕ������[��8 RODUDN�VDSWDQPÕúWÕU��.DED���NHVLI�\HPOH�EHVOHPHGH����J�Q�EDNWHUL�VD\ÕVÕ�
40.13x108 LNHQ�� ��� J�Q� EDNWHUL� VD\ÕVÕ� �����[��8 RODUDN� VDSWDQPÕúWÕU�� gUQHNOHPH� J�Q��
EDNÕPÕQGDQ�KHU��o�JUXSWD�GD�IDUNOÕOÕNODU�|QHPOL�EXOXQPDPÕúWÕU��*UXS�YH�|UQHNOHPH�J�Q��
DUDVÕQGDNL�HWNLOHúLP�|QHPVL]�EXOXQPXúWXU� 
 

Çizelge 3. Rumen bakterileri üzerine yemleme tipinin ve örnekleme gününün etkisi           
(x108) 
 

Etkiler 

Bakteri $oOÕN 
Kaba 
yem 

Kaba  
+  

Kesif 
yem 

Ortalama Sx 
ÖG YT ÖG*YT 

1.gün 31.93 17.10 40.13 29.72 0.009 
Günler 

5.gün 30.43 17.18 38.15 28.58 0.009 
Ortalama 31.18 a 17.14 b 39.14 c   

Sx 0.011 0.011 0.011   

ÖD ** ÖD 

D�E�F��D\QÕ�VDWÕUGD�IDUNOÕ�KDUI�LOH�J|VWHULOHQ�RUWDODPDODU�IDUNOÕGÕU�3����� 
 
 

RuPHQ� VÕYÕVÕQÕQ�PLNURVNRS� DOWÕQGD� LQFHOHQPHVL� VRQXFX� J|]OHQHQ� EDNWHUL� úHNLOOHUL���������
úHNLO��¶GH�YHULOPLúWLU� 
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ùHNLO����0LNURVNRS�DOWÕQGD�;����E�\�WPHGH�J|]OHQHQ�JUDP�QHJDWLI�EDNWHULOHU 
  
 
 

�����5XPHQ�3URWR]RDODUÕ 
 
 

$oOÕN�� NDED� YH� NDED� �� NHVLI� \HPOH� \HPOeme periyodunda elde edilen rumen 

SURWR]RD� VD\ÕODUÕQD� LOLúNLQ� GH÷HUOHU� oL]HOJH� �¶GH� YHULOPLúWLU��$oOÕN�� NDED� YH� NDED� �� NHVLI�
\HPOH� EHVOHQHQ� KD\YDQODUGD� UXPHQ� LoL� SURWR]RD� VD\ÕODUÕ� VÕUDVÕ\OD�� ����[��5, 9.20x105 ve 

15.38x105 RODUDN�VDSWDQPÕúWÕU��5XPHQ�SURWR]RD�VD\ÕODUÕ�EDNÕPÕQGDQ�JUXSODU�DUDVÕQGD�oRN�
|QHPOL� IDUNOÕOÕN� VDSWDQPÕúWÕU� �3�������� .DED� YH� NDED� �� NHVLI� \HPOH� EHVOHQHQ� JUXSWD�
SURWR]RD� VD\ÕVÕ�� DoOÕN� GXUXPXQGDNL� JUXED� J|UH� |QHPOL� GHUHFHGH� DUWPÕúWÕU� �3��������
gUQHNOHPH�J�Q��EDNÕPÕQGDQ�LVH�J�QOHU�DUDVÕQGD�KHU��o�JUXSWD�GD�IDUNOÕOÕN�EXOXQDPDPÕúWÕU��
*UXS�YH�|UQHNOHPH�J�Q��DUDVÕQGDNL�HWNLOHúLP�|QHPVL]�EXOXQPXúWXU� 
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dL]HOJH� ��� 5XPHQ� SURWR]RDODUÕ� �]HULQH� \HPOHPH� WLSLQLQ� YH� |UQHNOHPH� J�Q�Q�Q� HWNLVL�������
(x105)   
  

Etkiler 

Protozoa $oOÕN 
Kaba 
yem 

Kaba  
+  

Kesif 
yem 

Ortalama Sx 
ÖG YT ÖG*YT 

1.gün 4.26 8.74 15.71 9.57 0.016 
Günler 

5.gün 4.35 9.67 15.05 9.69 0.016 
Ortalama   4.30 a   9.20 b 15.38 c   

Sx 0.019 0.019 0.019   

ÖD ** ÖD 

�D�E�F��D\QÕ�VDWÕUGD�IDUNOÕ�KDUI�LOH�J|VWHULOHQ�RUWDODPDODU�IDUNOÕGÕU�3����� 
 
 

5XPHQ� VÕYÕVÕQÕQ� PLNURVNRS� DOWÕQGD� LQFHOHQPHVL� VRQXFX� J|]OHQHQ� IDUNOÕ� SURWR]RD�
W�UOHULQGHQ�(QWRGLQLXP�FDXGDWXP�úHNLO��¶GH��(QWRGLQLXP�GXEDUGL�úHNLO��¶GH�YH�'DV\WULFKD�
UXPLQDQWLXP�úHNLO��¶GH�J|VWHULOPLúWLU� 
 
 
 

 
 
ùHNLO� ��� 0LNURVNRS� DOWÕQGD� ;�0 büyütmede gözlenen protozoa türlerinden Entodinium 
caudatum 
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ùHNLO� ��� 0LNURVNRS� DOWÕQGD� ;��� E�\�WPHGH� J|]OHQHQ� SURWR]RD� W�UOHULQGHQ� (QWRGLQLXP�
dubardi 
 
 

 
 
ùHNLO� ��� 0LNURVNRS� DOWÕQGD� ;��� E�\�WPHGH� J|]OHQHQ� SURWR]RD� W�UOHULQGHQ� 'DV\WULFKD�
ruminantium 
 
 

������5XPHQ�0DQWDUODUÕ� 
 
 

+HU� ELU� \HPOHPH� SHUL\RGX� LoLQ� EHOLUOHQHQ� UXPHQ� PDQWDUODUÕQD� LOLúNLQ� GH÷HUOHU�
oL]HOJH� �¶GH� YHULOPLúWLU�� dL]HOJHGH� J|U�OG�÷�� JLEL� UXPHQ�PDQWDUODUÕ� EDNÕPÕQGDQ� JUXSODU�
�DoOÕN��NDED�\HP�YH�NDED���NHVLI�\HP��ELUELUOHULQGHQ�|QHPOL�GHUHFHGH�IDUNOÕ�EXOXQPXúWXU�
�3��������.DED� YH� NDED���NHVLI� \HPOH� EHVOHQHQ�JUXSWD�PDQWDU� VD\ÕVÕ� DoOÕN� GXUXPXQGDNL�
JUXED�J|UH�|QHPOL�GHUHFHGH�DUWPÕúWÕU� �3��������*UXSODU�DUDVÕQGD�HQ�\�NVHN�PDQWDU�VD\ÕVÕ�
kaba yemle beslenen grupta (20.5x103�� J|U�O�UNHQ�� HQ� G�ú�N� PDQWDU� VD\ÕVÕ� LVH� DoOÕN�
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durumundaki grupta (0.21x103��EHOLUOHQPLúWLU�����J�Q�|UQHN�DOPD�J�Q�QGH�DoOÕN��NDED�YH�
NDED���NHVLI�\HPOH�EHVOHQHQ�JUXSWD�VDSWDQDQ�PDQWDU�VD\ÕODUÕ�LOH����J�QGH�VDSWDQDQ�PDQWDU�
VD\ÕODUÕ� DUDVÕQGD� |QHPOL� IDUN� EXOXQDPDPÕúWÕU�� *UXS� YH� |UQHNOHPH� J�Q�� DUDVÕQGDNL�
HWNLOHúLP�|QHPVL]�EXOXQPXúWXU� 
 
dL]HOJH����5XPHQ�PDQWDUODUÕ��]HULQH�\HPOHPH�WLSLQLQ�YH�|UQHNOHPH�J�Q�Q�Q�HWNLVL� 
(x103) 
 

Etkiler 

 Mantar $oOÕN 
Kaba 
yem 

Kaba  
+ 

Kesif 
yem 

Ortalama Sx 
ÖG YT ÖG*YT 

1.gün 0.20 18.5 1.84 6.85 0.04 
Günler 

5.gün 0.21 22.5 2.20 8.30 0.04 
Ortalama   0.21 a 20.5 b 2.02 c   

Sx 0.049 0.049 0.049   

ÖD ** ÖD 

�D�E�F��D\QÕ�VDWÕUGD�IDUNOÕ�KDUI�LOH�J|VWHULOHQ�RUWDODPDODU�IDUNOÕGÕU�3����� 
 
 
 

5XPHQ� VÕYÕVÕQÕQ� PLNURVNRS� DOWÕQGD� LQFHOHQPHVL� VRQXFX� Jözlenen mantar lifleri     
úHNLO��¶GH�YHULOPLúWLU� 

      

            

  

�������ùHNLO����0LNURVNRS�DOWÕQGD�;���E�\�WPHGH�J|]OHQHQ�PDQWDU�KLIOHUL 
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���7$57,ù0$ 

 
�����5XPHQ�S+¶VÕ  

 

%X�oDOÕúPDGD�DoOÕN��NDED�YH�NDED���NHVLI�\HPOH�EHVOHQHQ�JUXSODU�DUDVÕQGD�UXPen 

S+� GH÷HUOHUL� ELUELULQGHQ� |QHPOL� GHUHFHGH� IDUNOÕ� EXOXQPXúWXU�� 5XPHQ� S+¶VÕ� DoOÕN�
durumunda 5.71, kaba yemle beslenen grupta 6.55, kaba + kesif yemle beslenen grupta ise 

����� RODUDN� EXOXQPXúWXU�� <HPOHPH� WLSLQLQ� UXPHQ� S+¶VÕ� �]HULQH� HWNLOL� ROGX÷X�
görülmektedLU� �dL]HOJH� ���� 5XPHQ� S+¶VÕQÕQ� UDV\RQXQ� LoHUL÷LQH�� \HP� W�NHWLP� KÕ]ÕQD� YH�
LoHUL÷LQ� UXPHQGH� NDOÕú� V�UHVLQH� ED÷OÕ� RODUDN� GH÷LúWL÷L� ELOGLULOPHNWHGLU� ��UVNRY� YH�
5\OH�������7XQFHU�YH�DUN���������%X�oDOÕúPDGD�NDED�\HPOH�EHVOHQHQ�KD\YDQODUGD�UXPHQ�
S+¶VÕQÕQ� NDED� �� NHVLI� \HPOH� EHVOHQHQ� \D� GD� DoOÕN� GXUXPXQGDNL� KD\YDQODUD� J|UH� GDKD�
\�NVHN� ROGX÷X� EHOLUOHQPLúWLU�� .DED� \HPOH� EHVOHPHGH� J|]OHQHQ� UXPHQ� S+¶VÕQGDNL�
\�NVHNOLN�UXPHQGHNL�OLIOL�PDGGHOHULQ�VLQGLULOHELOLUOL÷LQGHQ�ND\QDNODQPDNWDGÕU��)OXKDUW\�YH�
Dehority, 2004). HayvaQODU�VHO�OR]FD�]HQJLQ�NDED�\HPOHUOH�EHVOHQGLNOHULQGH�5XPHQ�S+¶VÕ�
DUWPDNWDGÕU� �&KXUFK�������$NNDQ�YH�g]NDQ���������)OXKDUW\�YH�'HKRULW\� ��������0DUWLQ�
YH� DUN�� ������� \DSPÕú� ROGXNODUÕ� oDOÕúPDODUGD� NDED� \HPH� GD\DOÕ� EHVOHQHQ� KD\YDQODUGD�
UXPHQ� S+¶VÕQÕQ� DUWWÕ÷ÕQÕ� YXUJXODPDNWDGÕU�� &RPDFKR� YH� DUN�� ������� SHQQLVHWLXP� NXUX�
RWX\OD�EHVOHQHQ�KD\YDQODUGD� UXPHQ�S+¶VÕQÕ������RODUDN�EHOLUWLUNHQ��)OXKDUW\�YH�'HKRULW\�
�������� GRPX]D\UÕ÷Õ� NXUX� RWX\OD� EHVOHQHQ� KD\YDQODUGD� UXPHQ� S+¶VÕQÕ� ����� RODUDN�
EHOLUOHPLúOHUGLU��$UDúWÕUÕFÕODUÕQ�EXOJXODUÕ�LOH�EX�oDOÕúPDQÕQ�VRQXFX�X\XPOXGXU�� 

%X� oDOÕúPDGD� NDED� \HPH� LODYH� HGLOHQ� NHVLI� \HPLQ� UXPHQ� S+¶VÕQÕ� D]DOWWÕ÷Õ�
EHOLUOHQPLúWLU��.DED�\HPLQ�\DQÕQGD�NXOODQÕODQ�\R÷XQ�\HPLQ�GH�UXPHQ�S+¶VÕ��]HULQGH�HWNLOL�
ROPDNWDGÕU� �)UDQ]ROLQ� YH� 'HKRULW\�� ������� 5XPLQDQW� KD\YDQODU� \R÷XQ� \HPOHUOH�
EHVOHQGLNOHULQGH� UXPHQ�S+¶VÕ� G�úPHNWHGLU� �$NNDQ� YH�g]NDQ�� ������� 5XPHQ� S+¶VÕQGDNL�
G�ú�úWH� NDED� \HPH� LODYH� HGLOHQ� GDQH� \HPLQ� o|]�OHELOLU� NDUERQKLGUDWODUFD� ]HQJLQ� ROPDVÕ�
|QHP� WDúÕPDNWDGÕU� �0DUWLQ� YH� DUN�� ������� *HQHOOLNOH� QLúDstaca zengin yemler lifli 

PDGGHOHUFH� ]HQJLQ� \HPOHUH� NÕ\DVOD� GDKD� G�ú�N� ELU� UXPHQ� S+¶VÕQD� QHGHQ� ROPDNWDGÕU�
�)OXKDUW\�YH�'HKRULW\���������)UDQ]ROLQ�YH�'HKRULW\��������GD�\DSPÕú�ROGXNODUÕ�oDOÕúPDGD�
NDED� \HPH� LODYH� HGLOHQ� NRQVDQWUH� \HPLQ� UXPHQ� S+¶VÕQÕ� D]DOWÕFÕ� ELU� HWNL\H� VDKLS� ROGX÷X�
YXUJXODQPDNWDGÕU��$UDúWÕUÕFÕODUÕQ�EXOJXODUÕ�LOH�EX�oDOÕúPDQÕQ�VRQXFX�X\XPOXGXU�� 

 



 27 

%X� oDOÕúPDGD� DoOÕN� GXUXPXQGD� UXPHQ� S+¶VÕQÕQ� ������� |QHPOL� |Oo�GH� G�úW�÷��
EHOLUOHQPLúWLU�� $oOÕN� GXUXPXQGD� J|]OHQHQ� EX� G�ú�ú� KD\YDQODUÕQ� JHFH� ER\X� \HP�
W�NHWPHPHVL�QHWLFHVLQGH�UXPHQ�RUWDPÕQÕQ�EHVLQ�PDGGHOHULQFH�\RNVXQ�ROPDVÕ�YH�EXQD�ED÷OÕ�
RODUDN�GD�JH÷LUPH�YH�JHYLú�JHWLUPH�JLEL�ROD\ODUÕQ�\DSÕODPDPDVÕ�YH�UXPHQ�IRQNVL\RQODUÕQÕQ�
WDP�RODUDN�JHUoHNOHúHPHPHVL�VRQXFX�ROGX÷X�G�ú�Q�OHELOLU��+D\YDQODU�JHFH�JHYLú�JHtirme 

H÷LOLPLQGH�ROGXNODUÕ�LoLQ�UXPHQ�S+¶VÕ�VDEDK�\HPOHPHGHQ�|QFH�\�NVHN�ROXS��\HPOHPHGHQ�
VRQUD� LVH� \�NVHN� G�]H\GH� IHUPHQWH� RODELOHQ� NDUERQKLGUDWODU� QHGHQL\OH� G�úPHNWHGLU�
�*KRUEDQL� YH� DUN�� ������� *HQHOGH� UXPHQ� S+¶VÕ� \HPOHPHGHQ� �-�� VDDW� VRQUD� HQ� G�ú�N�
seviyH\H�LQPHNWHGLU���UVNRY�YH�5\OH��������.UHLNHPHLHU�YH�DUN���������\DSPÕú�ROGXNODUÕ�
oDOÕúPDGD� \HPOHPHGHQ� VRQUD� UXPHQ� S+¶VÕQÕQ� G�úW�÷�Q�� EHOLUOHPLúOHUGLU�� )OXKDUW\�
Dehority (2004) günde bir kez yemlenen hayvanlarda sabah yemlemesinden 9 saat sonra 

UXPHQ�S+¶VÕQÕ������YH������RODUDN�EHOLUOHPLúOHUGLU��%X�NRQXGD�DoOÕN�GXUXPXQD�DLW�\DSÕOPÕú�
oDOÕúPD\D� UDVWODQÕODPDGÕ÷ÕQGDQ� HOGH� HGLOHQ� EXOJXODU� OLWHUDW�U� ELOGLULúOHUL� LOH�
NDUúÕODúWÕUÕODPDPÕúWÕU� 

%X�oDOÕúPDGD�UXPHQ�S+¶VÕ����|UQHNOHPH�J�Q�QGH����������|UQHNOHPH�J�Q�QGH�Lse 

����� RODUDN� EXOXQPXúWXU��%X�GH÷HUOHULQ� OLWHUDW�U�ELOGLULúOHULQGHQ�G�ú�N� ROPDVÕ� NXOODQÕODQ�
\HPOHULQ�EHVLQ�PDGGH�LoHUL÷LQGHQ�YH�J�QO�N�YHULOHQ�\HP�PLNWDUÕQGDQ��ND\QDNODQDELOHFH÷L�
V|\OHQHELOLU�� gUQHNOHPH� J�Q�Q�Q� LVH� UXPHQ� S+¶VÕ� �]HULQH� HWNLOL� ROPDGÕ÷Õ� EHOLUOHQPLúWLU�
�dL]HOJH�����5XPHQ�S+¶VÕQÕQ�|UQHNOHPH�J�Q�QGHQ�HWNLOHQPHPHVL�|UQHNOHPH�J�Q�Q�Q�NÕVD�
J�QOHUGH�\DSÕOPÕú�ROPDVÕQGDQ�ND\QDNODQGÕ÷Õ�G�ú�Q�OHELOLU��+ULVWRY�YH�DUN���������\DSPÕú�
ROGXNODUÕ� oDOÕúPDGD� UXPHQ� S+¶VÕQÕQ� |UQHNOHPH� J�Q�QGHQ� HWNLOHQGL÷LQL� EHOLUOHPLúOHUGLU��
Dehority ve Tirabasso (2001) günde bir kez ve 24 kez yemlenen hayvanlarda rumen 

S+¶VÕQÕ����|UQHNOHPH�J�Q�QGH������YH�����������|UQHNOHPH�J�Q�QGH�LVH������YH������RODUDN�
EHOLUOHPLúOHUNHQ��+ULVWRY�YH�DUN�������� LVH����|UQHNOHPH�J�Q�QGH�UXPHQ�S+¶VÕQÕ������YH�
�����RODUDN�EHOLUOHPLúOHUGLU�� 
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5.2. Rumen Bakterileri 

 

%X�oDOÕúPDGD�DoOÕN��NDED�YH�NDED���NHVLI�\HPOH�EHVOHQHQ�JUXSODU�DUDVÕQGD� UXPHQ�
EDNWHUL� VD\ÕODUÕ� ELUELULQGHQ� |QHPOL� GHUHFHGH� IDUNOÕ� EXOXQPXúWXU��<HPOHPH� WLSLQLQ� UXPHQ�
bakterileri üzeULQH� HWNLOL� ROGX÷X� J|U�OPHNWHGLU� �dL]HOJH� ���� <HPOHPH� WLSLQLQ� EDNWHULOHU�
�]HULQH� RODQ� HWNLVL� NXOODQÕODQ� \HPOHUGHNL� EHVLQ� PDGGH� LoHULNOHULQLQ� IDUNOÕ� ROPDVÕQGDQ�
ND\QDNODQPDNWDGÕU��9DUHO�YH�'HKRULW\���������%X�oDOÕúPDGD�HQ�\�NVHN�EDNWHUL�VD\ÕVÕ�NDED�
+ kesif yemle beslenen grupta (39.14x108�� WHVSLW� HGLOLUNHQ�EXQX�DoOÕN�GXUXPXQGDNL�JUXS�
(31.18x108�� WDNLS� HWPLúWLU�� (Q� G�ú�N� EDNWHUL� VD\ÕVÕ� LVH� NDED� \HPOH� EHVOHQHQ� JUXSWD�
(17.14x108�� WHVSLW� HGLOPLúWLU�� %DNWHUL� VD\ÕVÕQÕQ� G�ú�N� ROPDVÕ�� UXPHQ� S+¶VÕQÕQ� OLWHUDW�U�
bildiriúOHULQGHQ� G�ú�N� ROPDVÕ� YH� G�ú�N� UXPHQ� S+¶VÕQGD� SURWR]RDODUÕQ� UXPHQ� RUWDPÕQGD�
EDNWHULOHUL�NXOODQDELOGL÷LQL�J|VWHUPHNWHGLU� Rumendeki fermantatif faaliyetlerin büyük bir 

NÕVPÕQGDQ�VRUXPOX�RODQ�UXPHQ�EDNWHULOHUL���UVNRY�YH�5\OH�������ELWNL�K�FUH�GXYDUÕQGDNL�
yDSÕVDO�SROLVDNNDULWOHUL�SDUoDOD\DELOPH�\HWHQH÷LQGH��2ELVSR�YH�'HKRULW\��������ROXS�NDED�
\HPOH� EHVOHQHQ� KD\YDQODUGD� VD\ÕODUÕ� GDKD� \�NVHNWLU� �)OXKDUW\� YH� 'HKRULW\�� ��������������
9DUHO� YH� 'HKRULW\� ������� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD� \RQFD� NXUX� RWX\OD� EHVOHQHQ�
hD\YDQODUGD�EDNWHUL�VD\ÕVÕQÕ�����x109 olarak belirlenirken, Fluharty ve Dehority (2004) ise 

GRPX]� D\UÕ÷Õ� NXUX� RWX\OD� EHVOHQHQ� KD\YDQODUGD� EDNWHUL� VD\ÕVÕQÕ� ����[��9 olarak 

EHOLUOHPLúOHUGLU�� 
%X� oDOÕúPDGD� NDED� �� NHVLI� \HPOH� EHVOHQHQ� KD\YDQODUGD� EDNWHUL� VD\ÕVÕ 39.14×108 

RODUDN� EXOXQPXúWXU�� %X� GH÷HULQ� OLWHUDW�U� ELOGLULúOHULQGHQ� G�ú�N� ROPDVÕ� NXOODQÕODQ� NHVLI�
\HPLQ� YH� NDED� \HPLQ� EHVLQ� PDGGH� LoHUL÷LQGHQ� YH� KD\YDQODUD� YHULOHQ� J�QO�N� \HP�
PLNWDUÕQGDQ� ND\QDNODQGÕ÷Õ� G�ú�Q�OHELOLU�� Rumendeki mikrobiyal populasyon diyet 

dH÷LúLNOL÷LQGHQ�|QHPOL�|Oo�GH�HWNLOHQPHNWHGLU��-REOLQ�YH�+XGVRQ��������5XPHQ�RUWDPÕQGD�
HQ� |QHPOL� GH÷LúLP� NDED� \HP� D÷ÕUOÕNOÕ� GL\HWWHQ� NRQVDQWUH� \HP� D÷ÕUOÕNOÕ� GL\HWH� JHoLúWH�
meydana gelmektedir (McAllister, 2000). Kaba yeme konsantre yem ilavesi durumunda 

bakWHUL� VD\ÕVÕ� DUWPDNWDGÕU� �9DUHO� YH� 'HKRULW\�� ������� 'L\HWLQ� QLúDúWDFD� ]HQJLQ� ROPDVÕ�
GXUXPXQGD� PLNUREL\DO� SRSXODV\RQ� LoLQGHNL� DPLOROLWLN� EDNWHULOHULQ� RUDQÕ� DUWÕú�
J|VWHUPHNWHGLU� �*DULSR÷OX� YH� 6DÕoLoHN�� �������1DJDUDMD� YH� DUN�� ������� \�NVHN� G�]H\GH�
dane yemle EHVOHQHQ�KD\YDQODUGD�EDNWHUL�VD\ÕVÕQÕ���[��10 olarak belirlerken, Kreikemeier 

YH� DUN�� ������� LVH�\RQFD�NXUX�RWXQD�EX÷GD\�GDQHVLQLQ� LODYH� HGLOPHVL�GXUXPXQGD�EDNWHUL�
VD\ÕVÕQÕ�����[��10�RODUDN�EHOLUOHPLúOHUGLU�� 
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+D\YDQODU� X]XQ� ELU� V�UH� Do� NDOGÕNODUÕQGD� UXPHQ� PLNURRUJDQL]PDODUÕ� IDUNOÕ�
RUDQODUGD� ND\EROPDNWDGÕU� �&KXUFK�������� %X� GXUXP� UXPLQDQWODUÕQ� EHVOHQPHVLQGH�
PLNUREL\DO�SRSXODV\RQXQ�GH÷LúPHPHVL�YH�HOGH�HGLOHQ�QLWHOLN�YH�QLFHOL÷LQLQ�NRUXQDELOPHVL�
EDNÕPÕQGDQ� |QHPOLGLU�� %X� oDOÕúPDGD� DoOÕN� GXUXPXQGD� EDNWHUL� VD\ÕVÕ 31.18x108 olarak 

EXOXQPXúWXU��$oOÕN�GXUXPXQGD�HOGH�HGLOHQ�EDNWHUL�VD\ÕVÕQÕQ�NDED�\HPH�J|UH�GDKD�\�NVHN�
ROGX÷X�EXOXQPXúWXU��$oOÕN�GXUXPXQGD�J|]OHQHQ�\�NVHN�EDNWHUL�VD\ÕVÕ�UXPHQ�RUWDPÕQGDNL�
SURWR]RD�YDUOÕ÷ÕQÕQ�D]�ROPDVÕQD�ED÷OÕ�RODUDN� UXPHQ�EDNWHULOHULQLQ� UXPHQ�RUWDPÕQD�KDNLP�
ROGX÷XQX� J|VWHUPHNWHGLU�� %DNWHUL� VD\ÕVÕ� LOH� SURWR]RD� VD\ÕVÕ� DUDVÕQGD� WHUV� ELU� LOLúNL� ROXS��
SURWR]RDOÕ�ELU�UXPHQ�LoHUL÷LQGH�EDNWHUL�VD\ÕVÕ��SURWR]RDVÕ]�UXPHQ�LoHUL÷LQGHQ�GDKD�G�ú�NW�U�
�7XQFHU� YH� DUN�� ������� %X� NRQXGD� DoOÕN� GXUXPXQD� DLW� \DSÕOPÕú� oDOÕúPD\D�
UDVWODQÕODPDGÕ÷ÕQGDQ�HOGH�HGLOHQ�EXOJXODU�OLWHUDW�U�ELOGLULúOHUL�LOH�NDUúÕODúWÕUÕODPDPÕúWÕU� 

 %X� oDOÕúPDGD� ��� |UQHNOHPH� J�Q�QGH� EDNWHUL� VD\ÕVÕ� �����î��8, 5. örnekleme 

gününde ise 28.57×108�RODUDN�EXOXQPXúWXU��gUQHNOHPH�J�Q�Q�Q�UXPHQ�EDNWHrileri üzerine 

HWNLOL� ROPDGÕ÷Õ� EHOLUOHQPLúWLU� �dL]HOJH� ���� 'HKRULW\� YH� 7LUDEDVVR� ������� J�QGH� ELU� NH]�
\HPOHQHQ� KD\YDQODUGD� ��� |UQHNOHPH� J�Q�QGH� EDNWHUL� VD\ÕVÕQÕ� ����î��8, 5. örnekleme 

gününde ise 17.5×108� RODUDN� EHOLUOHPLúOHUGLU�� %X� oDOÕúPDQÕQ� VRQXFX� DUDúWÕUÕFÕQÕQ�
EXOJXODUÕQD�EHQ]HU�EXOXQPXúWXU� 
 

�������5XPHQ�3URWR]RDODUÕ 
 

 $UDúWÕUPDGD�HOGH�HGLOHQ�EXOJXODU�\HPOHPH�WLSLQLQ�UXPHQ�SURWR]RDODUÕ��]HULQH�HWNLOL�
ROGX÷X�EHOLUOHQPLúWLU��dL]HOJH�����%X�oDOÕúPDGD�oD\ÕU�NXUX�RWXQD�NHVLI�\HP�LODYH�HGLOPHVL�
durumunda proWR]RD�VD\ÕVÕ������î��5�RODUDN�EXOXQPXúWXU��5XPHQ�SURWR]RODUÕ�GL\HW�LoHUL÷L��
S+��G|Q�ú�P�RUDQÕ��\HPOHPH�VÕNOÕ÷Õ�YH�\HPOHPH�G�]H\L�JLEL�IDNW|UOHUGHQ�HWNLOHQPHNWHGLU�
(Franzolin ve Dehority, 1996). Kaba yeme konsantre yem ilave edilmesi durumunda 

SURWR]RD� VD\ÕVÕ� DUWPDNWDGÕU� �)UDQ]ROLQ� YH�'HKRULW\�� ������� %X� oDOÕúPDGD� NDED� \HPH� ELU�
PLNWDU�NHVLI�\HP� LODYHVLQLQ�SURWR]RD� VD\ÕVÕQÕ�DUWÕUGÕ÷Õ�EXOXQPXúWXU��3URWR]RD� VD\ÕVÕQGDNL�
DUWÕú� SURWR]RDODUÕQ� UXPHQ� RUWDPÕQGDNL� úHNHU� YH� NROD\� o|]�OHELOHQ� NDUERQKLGUDWODUÕ�
bünyelerine�DOGÕ÷ÕQÕ��*DULSR÷OX�YH�6DUÕoLoHN��������YH�QLúDVWD�VLQGLULPLQGH�|QHPOL�UROOHUL�
ROGX÷XQX� J|VWHUPHNWHGLU� �gNWHP� YH� DUN�� ������� =LUD� GL\HWWHNL� QLúDVWD� LoHUL÷LQLQ� DUWPDVÕ�
UXPHQGHNL� SURWR]RD� SRSXODV\RQXQXQ� DUWÕúÕQD� \RO� DoPDNWDGÕU� �+ULVWRY� YH� DUN�� �������
DehoriW\� YH�0DWWRV� ������� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD� NRQVDQWUH� \HP� LODYHOL� oD\ÕU� NXUX�
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RWX\OD� EHVOHQHQ� KD\YDQODUGD� SURWR]RD� VD\ÕVÕQÕ� ����î��5 olarak belirlerken, Franzolin ve 

Dehority (1996) ise %90 düzeyinde konsantre yemle beslenen hayvanlarda protozoa 

VD\ÕVÕQÕ 11.18×105�RODUDN�EHOLUOHPLúOHUGLU� 
 %X� oDOÕúPDGD� oD\ÕU� NXUX� RWX\OD� EHVOHQHQ� SURWR]RD� VD\ÕVÕ� ����î��5 olarak 

EXOXQPXúWXU��%X�GH÷HULQ�OLWHUDW�U�ELOGLULúOHULQGHQ�\�NVHN�ROPDVÕ�NXOODQÕODQ�\HPLQLQ�IDUNOÕ�
EHVLQ� PDGGH� LoHUL÷LQH� VDKLS� ROPDVÕ� QHWLFHVLQGH� UXPHQ� RUWDPÕQGD� EDNWHUL� VD\ÕVÕQÕQ� D]�
ROPDVÕ� SURWR]RDODUÕQ� DUWÕúÕQD� QHGHQ� ROGX÷X� V|\OHQHELOLU�� 5XPHQ� SURWR]RDODUÕ� VHOO�OR]�
VLQGLULPLQH�NDWNÕGD�EXOXQGXNODUÕ�LoLQ��gNWHP�YH�DUN��������NHVLI�\HPLQ�\DQÕQGD�NXOODQÕODQ�
NDED�\HPLQGH�UXPHQ�SURWR]RDODUÕ��]HULQH�HWNLOL�ROGX÷X söylenebilir. Kaba yemle beslenen 

KD\YDQODUGD�SURWR]RD�VD\ÕVÕ�GDKD�G�ú�NW�U��9DUHO�YH�'HKRULW\��������0DUWLQ�YH�DUN��������
)OXKDUW\� YH�'HKRULW\�� �������5XPHQ� SURWR]RDODUÕQÕQ� QLúDVWD� VLQGLULPLQH�NDWNÕODUÕ� ROGX÷X�
bildirilmektedir (Sevgican, 1996 ve Fluharty�YH�'HKRULW\���������1LúDVWDQÕQ�VLQGLULPL�LoLQ�
UXPHQ� S+¶VÕQÕQ� ���–���� DUDVÕQGD� ROPDVÕ� JHUHNPHNWHGLU� �0XUSK\� YH� DUN�� ������� .DED�
\HPOH�EHVOHQHQ�KD\YDQODUGD� UXPHQ�S+¶VÕQÕQ�DUWPDVÕ�YH�NDED�\HPOHULQ�QLúDVWDFD�\HWHUVL]�
ROPDVÕ� SURWR]RDODUÕQ� UXPHQ� RUWDPÕQGD� VD\ÕODUÕQÕQ� G�úPHVLQH� QHGHQ� ROPDNWDGÕU�� %X�
oDOÕúPDGD� NDED� \HPOH� EHVOHQHQ� KD\YDQODUGD� SURWR]RD� VD\ÕVÕ� NHVLI� \HPOH� EHVOHQHQ�
KD\YDQODUD� NÕ\DVOD� GDKD�G�ú�N� EXOXQPXúWXU��9DUHO� YH�'HKRULW\� ������� \DSPÕú� ROGXNODUÕ�
oDOÕúPDGD� \RQFD� NXUX� RWX\OD� EHVOHQHQ� KD\YDQODUGD� SURWR]RD� VD\ÕVÕQÕ� ���î��5 olarak 

EHOLUOHUNHQ��0DUWLQ�YH�DUN���������GRPX]�D\UÕ÷Õ�NXUX�RWX\OD�EHVOHQHQ�KD\YDQODUGD�SURWR]RD�
VD\ÕVÕQÕ�����î��5��)OXKDUW\�YH�'HKRULW\��������LVH�D\QÕ�GL\HWOH�EHVOHPHGH�SURWR]RD�VD\ÕVÕQÕ�
3.23×105�RODUDN�EHOLUOHPLúOHUGLU� 

%X�oDOÕúPDGD�DoOÕN�GXUXPXQGD�SURWR]RD�VD\ÕVÕ�GL÷HU�LNL�\HPOHPH�WLSLQH�J|UH�GDKD�
G�ú�N� ROXS� ���î��5� RODUDN� EXOXQPXúWXU�� $oOÕN� GXUXPXQGD� UXPHQ� S+¶VÕQGDNL� G�ú�úH�
SDUDOHO�RODUDN�SURWR]RD�VD\ÕVÕ�GD�D]DOPD�J|VWHUPLúWLU��5XPHQ�S+¶VÕQGDNL�G�ú�ú�SURWR]RD�
VD\ÕVÕQGDNL� D]DOPD\OD� LOLúNLOLGLU� �)UDQ]ROLQ� YH� 'HKRULW\� ������� '�ú�N� UXPHQ� S+¶VÕ�
SURWR]RD�SRSXODV\RQXQX�HWNLOHPHVLQH�UD÷PHQ�VLOL\DW�SURWR]RDODU�YH�UXPHQ�S+¶VÕ�DUDVÕQGD�
]D\ÕI� ELU� LOLúNL� YDUGÕU� �7RZQH� YH� DUN�� ������� %X� NRQXGD� DoOÕN� GXUXPXQD� DLW� \DSÕOPÕú�
oDOÕúPD\D� UDVWODQÕODPDGÕ÷ÕQGDQ� HOGH� HGLOHQ� EXOJXODU� OLWHUDW�U� ELOGLULúOHUL� LOH�
NDUúÕODúWÕUÕODPDPÕúWÕU� 

%X� oDOÕúPDGD� ��� J�Q� |UQHNOHPH� J�Q�QGH� SURWR]RD� VD\ÕVÕ� ����î��5, 5. örnekleme 

gününde ise 9.69×105 RODUDN� EHOLUOHQPLúWLU�� 5XPHQ� SURWR]RD� VD\ÕVÕ� �]HULQH� |UQHNOHPH�
gününün etkisi önHPVL]� EXOXQPXúWXU� �dL]HOJH� ���� +ULVWRY� YH� DUN�� ������� ��� |UQHNOHPH�
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J�Q�QGH�SURWR]RD�VD\ÕVÕQÕ�����î��4 ve 2.93×104�RODUDN�EHOLUOHPLúOHU�YH�SURWR]RD�VD\ÕVÕQÕQ�
|UQHNOHPH�J�Q�QGHQ�HWNLOHQGL÷L�EHOLUOHQPLúWLU� 

 

������5XPHQ�0DQWDUODUÕ 
 

%X� oDOÕúPDGD� NDED� \HPOH� EHVOHQHQ� KD\YDQODUGD� PDQWDU� VD\ÕVÕ� GDKD� \�NVHN�
EXOXQPXúWXU��(Q�\�NVHN�PDQWDU�VD\ÕVÕ�NDED�\HPOH�EHVOHQHQ������[103) hayvanlarda tespit 

edilirken, bunu kesif yemle beslenen (2.02x103��KD\YDQODU�WDNLS�HWPLúWLU��(Q�G�ú�N�PDQWDU�
VD\ÕVÕ� LVH�DoOÕN�GXUXPXQGDNL������[103��KD\YDQODUGD�WHVSLW�HGLOPLúWLU��0DQWDU�VD\ÕVÕQGDNL�
EX� DUWÕú� ELWNL� K�FUH� GXYDUÕQÕQ� HQ� |QHPOL� \DSÕVDO�ELOHúLPOHULQL�SDUoDOD\DFDN� oRN�JHQLú� ELU�
HQ]LP� VLVWHPLQH� VDKLS� ROPDVÕQD� ED÷ODQPDNWDGÕU�� %X� oDOÕúPDGD� HOGH� HGLOHQ� EXOJXODU�
yemleme tipinin rumen mantarlaUÕ� �]HULQH� HWNLOL� ROGX÷XQX� J|VWHUPHNWHGLU� �dL]HOJH� ����
5XPHQ�PDQWDUODUÕ�OLIOL�PDGGHOHULQ��-REOLQ�������2ELVSR�YH�'HKRULW\��������YH�DUSD�VDPDQÕ�
JLEL� GLUHQoOL� NDED� \HPOHULQ� VLQGLULPLQGH� |QHPOL� UROOHUL� ROGX÷XQX� ELOGLUPHNWHGLU�
(McAllister 2000). Mantarlar metDQRMHQ�EDNWHULOHUOH�YH� ODNWDWÕ�NXOODQDQ�EDNWHULOHUOH�RUWDN�
N�OW�UH� DOÕQGÕ÷ÕQGD� VHO�OR]� VLQGLULPL� DUWPDNWDGÕU� �2ELVSR� YH� 'HKRULW\�� ������� 5XPHQ�
PDQWDUODUÕ� ELWNL� K�FUH� GXYDUÕQGDNL� \DSÕVDO� SROLVDNNDULWOHULQ� oR÷XQX� KLGUROL]H� HGHELOHFHN�
enzimlere sahip olup, biWNLVHO� PDWHU\DOGHNL� \DSÕVDO� HQJHOOHUL� SDUoDODPDN� \D� GD� NÕUPDN�
\|Q�QGHNL�\HWHQHNOHUL�EDNWHULOHUH�J|UH� GDKD� \�NVHN�ROGX÷X� V|\OHQPHNWHGLU� �'HKRULW\� YH�
7LUDEDVVR�� �������2ELVSR� YH�'HKRULW\� �������� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD� J�QGH� ���� NJ�
SHOHWOHQPLú�\RQFD�LOH�Eeslenen hayvanlarda 6.4×104 olarak belirlenirken, Comocho ve ark. 

�������SHQQLVHWLXP�NXUX�RWX\OD�EHVOHQHQ�KD\YDQODUGD�PDQWDU�VD\ÕVÕQÕ����î��3, Fluharty ve 

'HKRULW\� ������� LVH� GRPX]� D\UÕ÷Õ� NXUX� RWX\OD� EHVOHQHQ� KD\YDQODUGD� PDQWDU� VD\ÕVÕQÕ�
9.38×103 olarak belLUOHPLúOHUGLU�� 

%X�oDOÕúPDGD�oD\ÕU�NXUX�RWXQD�NHVLI�\HPLQ�LODYH�HGLOPHVL�GXUXPXQGD�PDQWDU�VD\ÕVÕ�������
2.02×103 RODUDN�EXOXQPXúWXU��%X�GH÷HULQ�OLWHUDW�UGH�ELOGLULOHQ�GH÷HUGHQ�oRN�G�ú�N�ROGX÷X�
J|U�OP�úW�U�� 0DQWDU� VD\ÕVÕQGDNL� EX� G�ú�ú� NXOODQÕODQ� NHVLI� \HPLQ� kaba yemdeki kuru 

PDGGH� YH� OLI� VLQGLULPLQL� G�ú�U�S�� ILEUROLWLN� ROPD\DQ� PLNURRUJDQL]PDODUÕQ� E�\�PHVLQL�
WHúYLN�HWWL÷L�G�ú�Q�OHELOLU��)OXKDUW\�YH�'HKRULW\��������\DSPÕú�ROGXNODUÕ�oDOÕúPDGD�GRPX]�
D\UÕ÷Õ� NXUX� RWXQD� LODYH� HGLOHQ� PÕVÕU� YH� SDQFDU� SRVDVÕQÕQ� PDQWDU� VD\ÕVÕQÕ� DUWÕUGÕ÷ÕQÕ�
EHOLUOHPLúOHUGLU�� 
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$oOÕN� GXUXPXQGD� LVH� UXPHQ� PDQWDUODUÕ� |QHPOL� |Oo�GH� D]DOGÕ÷Õ� EHOLUOHQPLúWLU�����
(0.21×103��� 0DQWDU� VD\ÕVÕQGDNL� EX� D]DOPD� UXPHQ� RUWDPÕQÕQ� EHVLQ� PDGGHOHULQFH� \RNVXQ�
ROPDVÕ�QHWLFHVLQGH� UXPHQ�IRQNVL\RQODUÕQÕQ�\DSÕODPDPDVÕQGDQ�ND\QDNODQGÕ÷Õ� V|\OHQHELOLU��
%X� NRQXGD� DoOÕN� GXUXPXQD� DLW� \DSÕOPÕú� oDOÕúPD\D� UDVWODQÕODPDGÕ÷ÕQGDQ� HOGH� HGLOHQ�
EXOJXODU�OLWHUDW�U�ELOGLULúOHUL�LOH�NDUúÕODúWÕUÕODPDPÕúWÕU� 

%X�oDOÕúPDGD����|UQHNOHPH�J�Q�QGH�PDQWDU�VD\ÕVÕ�����î��3, 5. örnekleme gününde 

8.30×103� RODUDN� EXOXQPXúWXU�� %X� GH÷HUOHULQ� OLWHUDW�U� ELOGLULúOHULQGHQ� G�ú�N� ROPDVÕ�
NXOODQÕODQ� \HPOHULQ� EHVLQ�PDGGH� LoHUL÷LQGHQ�ND\QDNODQDELOHFH÷L� V|\OHQHELOLU��gUQHNOHPH�
J�Q�Q�Q� UXPHQ�PDQWDUODUÕ��]HULQH�HWNLOL�ROPDGÕ÷Õ�EHOLUOHQPLúWLU� �dL]HOJH�����'HKRULW\�YH�
Tirabasso (2001), 1. örnekleme gününde 62.8×103, 5. örnekleme gününde ise 95.2×103 

RODUDN�EHOLUOHPLúOHUGLU�� 
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%X� oDOÕúPDGD� HOGH� HGLOHQ� VRQXoODU� |UQHNOHPH� ]DPDQÕQGDQ� ED÷ÕPVÕ]� RODUDN�

ruminant hayvanlarda yHPOHPH� WLSLQLQ� UXPHQ�S+¶VÕQÕ�YH� UXPHQ�PLNURRUJDQL]PDODUÕQÕ�
�EDNWHUL�� SURWR]RD� YH� PDQWDU�� VD\ÕVDO� RODUDN� HWNLOHGL÷LQL�� GROD\ÕVÕ\OD� NDED� \HPOHULQ�
UXPHQ� S+¶VÕQÕ� YH� PDQWDU� VD\ÕVÕQÕ� DUWWÕUÕUNHQ� EDNWHUL� VD\ÕVÕQÕ� YH� SURWR]RD� VD\ÕVÕQÕ�
D]DOWÕ÷ÕQÕ�� NDED� �� NHVLI� \HPOHULQ� LVH� EDNWHUL� VD\ÕVÕQÕ� YH� SURWR]RD� VD\ÕVÕQÕ� DUWWÕUGÕ÷ÕQÕ��
UXPHQ�S+¶VÕQÕ�YH�PDQWDU�VD\ÕVÕQÕ�LVH�G�ú�UG�÷�Q��J|VWHUPLúWLU��5XPLQDQWODUÕQ�GHQJHOL�
EHVOHQPHVL� YH� PLNUREL\DO� DNWLYLWHQLQ� DU]XODQDQ� G�]H\� YH� úHNLOGH� JHUoHNOHúPHVL��
KD\YDQODUÕQ�EHVOHQPHVLQGH�NXOODQÕODQ�\HPOHULQ�WLSL��oHúLGL��YHULOLú�úHNOL��YHULOPH�]DPDQÕ�
YH�EHVLQ�PDGGHOHUL�LoHULNOHUL�JLEL�IDNW|UOHUH�ED÷OÕ�RODUDN�GH÷LúPHNWHGLU��'ROD\ÕVÕ\OD�EX�
oDOÕúPDGD� GD� \HPOHPH� WLSLQLQ� UXPHQ� S+� YH� PLNUREL\DO� SRSXODV\RQX� HWNLOHPHVL� EX�
bilgileri desteklemektedir. Bö\OHFH�� X\JXQ� \HP� WLSL� LOH� UXPHQ�PLNURRUJDQL]PDODUÕQÕQ�
RUDQ� YH� PLNWDUODUÕ� D\DUODQDUDN� LVWHQLOHQ� �UHWLPLQ� PLNWDUÕ� VD÷ODQDELOLU�� $QFDN�� UXPHQ�
PLNURRUJDQL]PDODUÕQ� KDQJL� \HP� WLSL� YH� \HP� RUDQODUÕQGD� GDKD� HWNLQ� ROGXNODUÕQÕ�
EHOLUOHPH�NRQXVXQGD�GDKD�GHWD\OÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU�� 
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