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PREFACE 
 
The present Annual Report of the Institute is last report of X

th
 plan and mostly devoted towards the 

consolidation of research work and infrastructure development. The construction of Biotechnology laboratory, 
Auditorium and first floor of Jaipur Guest House has been added to eagerly waiting need of the Institute. The 
Research Advisory Committee of the Institute headed by Prof. P.N. Bhat, Formerly DDG (AS), ICAR, New 
Delhi has provided valuable advice for streamlining the research priorities to achieve common goal of 
improving sheep productivity. QRT headed by Prof Nagendra Sharma, Hon’ble Vice Chancellor, SKUAST, 
Jammu has reviewed the progress made by the Institute during the last X

th
 plan in research, development and 

extension and suggested focus area of research for the Institute in the coming plan.  
 
The Institute has made considerable research progress in the field of genetic resource improvement, feed and 
fodder resources improvement and its utilization, economic feeding system for mutton production, disease 
control, indigenous wool utilization and transfer of technology developed by the Institute. Multiple births in non-
prolific sheep breed have been established by introgression of Fec B gene from Garole sheep. At present in 
the country no sheep breed registration society exists for registration of elite animal of pure breed. A model 
project on sheep breed registration program for Malpura has been initiated in the Institute. A new species 
(Ailanthus avikanians) of Ailanthus has been identified by the Institute and would be boon for fodder 
production in the region. In the area of mutton production, attempts to harvest maximum weights at slaughter 
age by minimizing feed cost and maximizing efficiency gave valuable results and need to be replicated in field 
for commercial mutton production. Spices straws are not routinely used in feeding of animals and usually lost 
in the natural process of decay. Coriander, Cumin, Methi, Dill, Fennel, Ajwain spices have been evaluated in 
term of nutrient contents and results indicated that these straws especially cumin straw could be potential 
source for ruminant feeding. Area specific mineral mixture developed by the Institute is giving beneficial effect 
in improving reproduction, health and production in the region which will be made available to users through 
strengthening linkage with the industries. In the area of improving reproductive efficiency of sheep, the 
sponges developed by the Institute are giving tremendous responses in improving anoestrus cases and also in 
synchronization of oestrus, which will be propagated for large-scale use in the sheep dominating zones. The 
establishment of DNA repository of Ganjam, Kendrapara, Deccani, Nellore, Nali, Magra, Chokla, Garole, 
Patanwadi, Marwari, Kheri, Malpura, Muzaffarnagri, Jaisalmeri and Sonadi sheep breeds in the Institute is first 
step in conservation of breeds has been created. The research on development of H. contortus resistant 
breeds is going in right direction and would yield fruitful results in years to come. The development of one 
strategic drenching against three drenching per year in traditional farmers practices has reduced the cost thus 
saving unnecessary stress on the animals. Most of the wool produced in southern states is hairy, coarse and 
short staple length. The utilization of coarse wool from southern states in value added products has opened up 
new vistas of research and product development. The merits of Indian sheep in producing meat and milk free 
from hazardous pesticides has great potential in domestic and International markets, it may be explored in 
increasing demand of organic meat and wool in global and domestic markets. 
 
All this significant achievements in the research and development has been possible with the hard work and 
devotion of scientists and technical staffs of the Institute. I feel immense pleasure to express my sincere 
thanks to Dr Mangla Rai, Hon’ble Secretary, DARE and DG, ICAR, DDG (AS) and ADG (AP&B) for guidance 
and support in achieving the goal of improving sheep productivity. The editorial board consisting of Dr A. K. 
Shinde, Dr D.B. Sakyawar, Dr S. K. Sankhyan, Dr R. S. Bhat and Dr F.A. Khan deserves appreciation for their 
untiring efforts in brining out the excellent report in time. The help provided by Sh B.L. Bairwa is also 
acknoeldeged. I am also thankful to all others who have helped them in various ways to bring out the report. 
 
I hope present report will be useful to researchers, planners, development agencies, extension personnel and 
all others who are directly or indirectly concerned with development of sheep husbandry in the country and 
abroad.   

                                                                                                    Dr S. A. Karim 
Director, Central Sheep and wool Research Institute 

                                                                 Avikanagar 304 501 Rajasthan 
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ºÉÉ®úÉÆ¶É 

 

 EåòpùÒªÉ ¦Éäc÷ B´ÉÆ >ðxÉ +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ, +Ê´ÉEòÉxÉMÉ®ú ¦ÉÉ®úiÉÒªÉ EÞòÊ¹É +xÉÖºÉÆvÉÉxÉ 

{ÉÊ®ú¹Énù, xÉ<Ç Ênù±±ÉÒ EòÉ BEò |É¨ÉÖJÉ {É¶ÉÖ Ê´ÉYÉÉxÉ ºÉÆºlÉÉxÉ ½èþ* <ºÉEòÒ ºlÉÉ{ÉxÉÉ ´É¹ÉÇ 

1962 ¨Éå ¦Éäc÷ B´ÉÆ JÉ®úMÉÉä¶É =i{ÉÉnùxÉ  ºÉä ºÉÆ¤ÉÆÊvÉiÉ ºÉ¨ÉºiÉ ¨ÉÚ±É¦ÉÚiÉ B´ÉÆ ´ªÉ´É½þÉÊ®úEò 

+xÉÖºÉÆvÉÉxÉ EòÉªÉÇ ½äþiÉÖ EòÒ MÉ<Ç* +xÉÖºÉÆvÉÉxÉ {É®úÉ¨É¶ÉÇ ºÉÊ¨ÉÊiÉ ºÉÆºlÉÉxÉ EòÉä +xÉÖºÉÆvÉÉxÉ 

|ÉÉlÉÊ¨ÉEòiÉÉ ÊxÉvÉÉÇÊ®úiÉ Eò®úxÉä Eäò Ê±ÉB ¨ÉÉMÉÇnù¶ÉÇxÉ |ÉnùÉxÉ Eò®úiÉÒ ½èþ B´ÉÆ ºÉÆºlÉÉxÉ |É¤ÉÆvÉ 

ºÉÊ¨ÉÊiÉ ºÉÆºlÉÉxÉ Eäò EòÉªÉÉç EòÉ ÊxÉ®úÒIÉhÉ Eò®úiÉÒ ½èþ* ºÉÆºlÉÉxÉ ¨Éå 60 ´ÉèYÉÉÊxÉEò, 138 

iÉEòxÉÒEòÒ B´ÉÆ 89 |É¶ÉÉºÉÊxÉEò Eò¨ÉÇSÉÉ®úÒ EòÉªÉÇ®úiÉ ½éþ* ´É¹ÉÇ 2006-2007 ¨Éå ºÉÆºlÉÉxÉ EòÉä 

EÖò±É 1164.00 ±ÉÉJÉ ¯û{ÉªÉä ¤ÉVÉ]õ +É¤ÉÆÊ]õiÉ ÊEòªÉÉ MÉªÉÉ VÉ¤ÉÊEò ºÉÆºlÉÉxÉ EòÉ EÖò±É JÉSÉÇ 

1143.77 ±ÉÉJÉ ¯û{ÉªÉä lÉÉ* ºÉÆºlÉÉxÉ xÉä ´É¹ÉÇ 2006-2007 Eäò nùÉè®úÉxÉ EÖò±É  54.54 

±ÉÉJÉ ¯û{ÉªÉä EòÉ ®úÉVÉº´É +ÌVÉiÉ ÊEòªÉÉ* 

 

 ºÉÆºlÉÉxÉ xÉä 36 ºÉÆºlÉÉÊxÉEò +xÉÖºÉÆvÉÉxÉ {ÉÊ®úªÉÉäVÉxÉÉ+Éå B´ÉÆ 6 ¤ÉÉÁ {ÉÊ®úªÉÉäVÉxÉÉ+Éå Eäò 

¨ÉÉvªÉ¨É ºÉä {É¶ÉÖ +ÉxÉÖ́ ÉÆÊ¶ÉEòÒ ºÉÆºÉÉvÉxÉ ºÉÆ®úIÉhÉ B´ÉÆ ºÉÖvÉÉ®ú, SÉÉ®úÉ B´ÉÆ SÉ®úÉMÉÉ½þ ºÉÆºÉÉvÉxÉÉå 

EòÉ Ê´ÉEòÉºÉ B´ÉÆ ={ÉªÉÉäMÉ, {É¶ÉÖ {ÉÖxÉ¯Çûi{ÉÉnùxÉ, º´ÉÉºlªÉ |É¤ÉÆvÉ iÉlÉÉ ¨ÉÉÆºÉ B´ÉÆ >ðxÉ Eäò 

={ÉªÉÉäMÉ Eäò IÉäjÉ ¨Éå =zÉÊiÉ EòÒ ½èþ* 

 

 {É¶ÉÖ +ÉxÉÖ́ ÉÆÊ¶ÉEòÒ ºÉÆºÉÉvÉxÉÉå Eäò ºÉÖvÉÉ®ú EòÉªÉÇGò¨É Eäò +xiÉÇMÉiÉ, näù¶ÉÒ VÉxÉxÉ pù´ªÉ 

(¨ÉÉ±É{ÉÖ®úÉ, SÉÉäEò±ÉÉ, ¨ÉÉ®ú´ÉÉc÷Ò B´ÉÆ ¨ÉÉMÉ®úÉ) B´ÉÆ Ê´Énäù¶ÉÒ ºÉÆEòÊ®úiÉ (+Ê´ÉEòÉ±ÉÒxÉ, ¦ÉÉ®úiÉ 

¨ÉäÊ®úxÉÉä B´ÉÆ MÉqùÒ ÊºÉxlÉäÊ]õEò) xÉº±ÉÉå Eäò =i{ÉÉnùxÉ MÉÖhÉÉå ¨Éå ºÉÖvÉÉ®ú ÊEòªÉÉ MÉªÉÉ* ¨ÉÉ±É{ÉÖ®úÉ 

EòÉ +ÉxÉÖ́ ÉÆÊ¶ÉEò ¨ÉÚ±ªÉÉÆEòxÉ B´ÉÆ ºÉÖvÉÉ®ú iÉlÉÉ <ºÉ xÉº±É EòÒ {ÉÖxÉ¯Çûi{ÉÉnùxÉ IÉ¨ÉiÉÉ ¤ÉgøÉxÉä ½äþiÉÖ 

MÉè®úÉä±É xÉº±É EòÒ ´ÉÆ¶ÉÉMÉÊiÉ |ÉÊ´É¹`ö Eò®úÉxÉä Eäò ¨ÉÉvªÉ¨É ºÉä ÊEòB MÉB |ÉªÉÉºÉ Eäò +xiÉMÉÇiÉ 

=i{ÉzÉ ¨ÉÉ±É{ÉÖ®úÉ x MÉè®úÉä±É xÉº±É EòÒ +vÉÇºÉÆEò®ú ¦Éäc÷Éå ¨Éå VÉÖc÷́ ÉÉÄ B´ÉÆ ÊjÉEò ¨Éä¨ÉxÉä VÉxÉxÉä EòÉ 

|ÉÊiÉ¶ÉiÉ Gò¨É¶É: 38.92 B´ÉÆ 7.44 {ÉÉªÉÉ MÉªÉÉ*  ¨ÉÉ±É{ÉÖ®úÉ xÉº±É Eäò Ê±ÉB ¦Éäc÷ {ÉÆVÉÒEò®úhÉ 

EòÉªÉÇGò¨É ½äþiÉÖ +OÉMÉÉ¨ÉÒ {ÉÊ®úªÉÉäVÉxÉÉ |ÉÉ®Æú¦É EòÒ MÉ<Ç ½èþ ÊVÉºÉEäò +xiÉÇMÉiÉ ºlÉÉxÉÒªÉ IÉäjÉ ¨Éå 

¨ÉÉ±É{ÉÖ®úÉ xÉº±É EòÒ =i{ÉÉnùxÉ Ê´É¶Éä¹ÉiÉÉ EòÉ +Ê¦É±ÉäJÉxÉ ÊEòªÉÉ VÉÉ ®ú½þÉ ½èþ* +vÉÇ ¶ÉÖ¹Eò B´ÉÆ 

={É-¶ÉÒiÉÉä¹hÉ VÉ±É´ÉÉªÉÖ {ÉÊ®úÎºlÉÊiÉ ¨Éå ¨ÉÉÆºÉnùÉªÉÒ JÉ®úMÉÉä¶ÉÉå ¨Éå B´ÉÆ ={É-¶ÉÒiÉÉä¹hÉ VÉ±É´ÉÉªÉÖ 

{ÉÊ®úÎºlÉÊiÉ ¨Éå +ÆMÉÉä®úÉ JÉ®úMÉÉä¶ÉÉå ¨Éå ºÉÖvÉÉ®ú ÊEòªÉÉ MÉªÉÉ iÉlÉÉ +SUäô {ÉÉä¹ÉhÉ B´ÉÆ |É¤ÉÆvÉxÉ ºÉä 

¨ÉÉÆºÉnùÉªÉÒ JÉ®úMÉÉä¶ÉÉå Eäò ºÉÉ¨ÉÉxªÉ ZÉÖÆc÷ ¨Éå 84 ÊnùxÉ EòÒ +ÉªÉÖ {É®ú 2.0 ÊEòOÉÉ. ¶ÉÉ®úÒÊ®úEò 

¦ÉÉ®ú |ÉÉ{iÉ ÊEòªÉÉ MÉªÉÉ* VÉ¨ÉÇxÉ +ÆMÉÉä®úÉ, Ê¤ÉÊ]Åõ¶É +ÆMÉÉä®úÉ, ®úÊ¶ÉªÉxÉ +ÆMÉÉä®úÉ B´ÉÆ B-1 

ºÉÆEòÊ®úiÉ xÉº±ÉÉå ºÉä Gò¨É¶É: 867.98, 594.97, 603.08 B´ÉÆ 531.80 OÉÉ. +ÉèºÉiÉ 

´ÉÉÌ¹ÉEò >ðxÉ =i{ÉÉnùxÉ |ÉÉ{iÉ ½Öþ+É* VÉ¨ÉÇxÉ +ÆMÉÉä®úÉ JÉ®úMÉÉä¶É Eäò >ðxÉ EòÒ iÉxiÉÖ EòÒ ±ÉÆ¤ÉÉ<Ç, 

iÉxiÉÖ EòÉ ´ªÉÉºÉ B´ÉÆ iÉxiÉÖ+Éå Eäò ºÉÖ®úIÉÉ ¤ÉÉ±É (MÉÉbÇ÷ ½äþªÉ®ú) Gò¨É¶É: 6.04 ºÉä̈ ÉÒ., 13.64 

¨ÉÉ<ÇGòÉìxÉ B´ÉÆ 4.04 |ÉÊiÉ¶ÉiÉ {ÉÉB MÉB* 

 

 SÉÉ®úÉ B´ÉÆ SÉ®úÉMÉÉ½þ »ÉÉäiÉ Ê´ÉEòÉºÉ EòÉªÉÇGò¨É Eäò +xiÉMÉÇiÉ ºÉÚJÉÉ SÉÉ®úÉ B´ÉÆ VÉèÊ´ÉEò 

=i{ÉÉnùxÉ ÊjÉºiÉ®úÒªÉ SÉ®úÉMÉÉ½þ {ÉrùÊiÉ ¨Éå ÊuùºiÉ®úÒªÉ SÉÉ®úÉ {ÉrùÊiÉ EòÒ +{ÉäIÉÉ Gò¨É¶É: 4.71 

B´ÉÆ 10.53 |ÉÊiÉ¶ÉiÉ +ÊvÉEò iÉlÉÉ BEò±É ºiÉ®úÒªÉ {ÉrùÊiÉ ºÉä 6.24 B´ÉÆ 17.12 |ÉÊiÉ¶ÉiÉ 

+ÊvÉEò {ÉÉªÉÉ MÉªÉÉ* EÞòÊ¹É ´ÉÉÊxÉEòÒ {ÉrùÊiÉ Eäò +xiÉMÉÇiÉ Ê´ÉÊ¦ÉzÉ ´ÉÞIÉÉå B´ÉÆ ¡òºÉ±ÉÉå Eäò ºÉ½þ-

ºÉÆ¤ÉÆvÉÉå {É®ú +vªÉªÉxÉ ÊEòªÉÉ MÉªÉÉ* fø±ÉÉ>ð ¦ÉÚÊ¨É {É®ú SÉ®úÉMÉÉ½þ EòÒ ºlÉÉ{ÉxÉÉ Eäò +xiÉMÉÇiÉ 

´ÉÞIÉ |ÉVÉÉÊiÉªÉÉå EòÒ ºÉ´ÉÉÇÊvÉEò VÉÒÊ´ÉiÉiÉÉ ¨Éå ´ÉÒ-Êc÷SÉ ¨Éå =ºÉEäò {É¶SÉÉiÉÂ ´ÉÒ-Êc÷SÉ Eäò >ð{É®ú 

iÉlÉÉ Ê´É-Êc÷SÉ Eäò ¤ÉÉ½þ®ú ±ÉMÉÉxÉä {É®ú {ÉÉ<Ç MÉ<Ç* +®úbÚ÷ EòÒ B±ÉäxlÉºÉ +Ê´ÉEòÉÊxÉªÉxºÉ 
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(Ailanthus avikanians) B´ÉÆ B±ÉäxlÉºÉ BCºÉ±ÉÉ (Ailanthus excelsa) |ÉVÉÉÊiÉªÉÉå 

¨Éå b÷Ò.BxÉ.B. +xÉÖGò¨ÉhÉ Ê´ÉÊvÉ Eäò uùÉ®úÉ EåòÊpùEò +ÆiÉ®ú Ê´ÉÊ¦ÉzÉiÉÉ ¨ÉÉ{ÉÒ MÉ<Ç* ºÉEò®úÉi¨ÉEò 

EÞòxiÉEòÉå EòÉä +xÉÖGòÊ¨ÉiÉ ÊEòªÉÉ MÉªÉÉ iÉlÉÉ =xÉEòÒ iÉÖ±ÉxÉÉ EòÒ MÉ<Ç* {ÉÊ®úhÉÉ¨É ªÉ½þ nù¶ÉÉÇiÉä ½éþ 

ÊEò  B±ÉäxlÉºÉ BCºÉ±ÉÉ (Ailanthus excelsa) EòÒ +{ÉäIÉÉ B±ÉäxlÉºÉ +Ê´ÉEòÉÊxÉªÉxºÉ 

(Ailanthus avikanians)  ¨Éå EÖòUô BEò±É EåòpùEò {ÉÊ®ú´ÉiÉÇxÉ ½èþ iÉlÉÉ BEò BEò±É EåòpùEò 

EòÉ Ê´É±ÉÉä{ÉxÉ {ÉÉªÉÉ MÉªÉÉ* b÷Ò.BxÉ.B. +xÉÖGò¨ÉhÉ Eäò +xÉÖºÉÉ®ú nùÉäxÉÉå |ÉVÉÉÊiÉªÉÉå ¨Éå Ê´ÉÊ¦ÉzÉiÉÉ 

½èþ*  

 

 ºÉÉ¨ÉÖnùÉÊªÉEò SÉ®úÉMÉÉ½þ {É®ú {É±ÉxÉä ´ÉÉ±Éä ¨Éä¨ÉxÉÉå Eäò {ÉÉä¹ÉhÉ EòÉ +ÉÄEò±ÉxÉ ÊEòªÉÉ MÉªÉÉ* 

=xÉEòÉå 3-6 ¨ÉÉ½þ EòÒ +ÉªÉÖ iÉEò 200 OÉÉ. nùÉxÉÉ Ê¨É¸ÉhÉ {ÉÚ®úEò Eäò °ü{É ¨Éå +É½þÉ®ú 

ÊJÉ±ÉÉªÉÉ MÉªÉÉ iÉlÉÉ ªÉ½þ {ÉÉªÉÉ MÉªÉÉ {ÉÚ®úEò nùÉxÉÉ Ê¨É¸ÉhÉ ÊJÉ±ÉÉxÉä ºÉä |ÉÊiÉ ¨Éä̈ ÉxÉÉ 300 

¯û{ÉªÉä EòÉ |ÉÊiÉ ¨Éä¨ÉxÉÉ +ÊiÉÊ®úHò ±ÉÉ¦É |ÉÉ{iÉ ½Öþ+É* SÉ®úÉMÉÉ½þ ¦ÉÚÊ¨É {É®ú  {É±ÉxÉä ´ÉÉ±ÉÒ ¨ÉÉnùÉ 

EòÉä MÉ¦ÉÉÇ´ÉºlÉÉ Eäò nùÉè®úÉxÉ 300 OÉÉ. nùÉxÉÉ Ê¨É¸ÉhÉ {ÉÚ®úEò +É½þÉ®ú Eäò °ü{É ¨Éå ÊJÉ±ÉÉxÉä ºÉä 

¨ÉÉnùÉ B´ÉÆ =ºÉEäò {Éä]õ ¨Éå {É±É ®ú½äþ Ê´ÉEòÉºÉ¶ÉÒ±É §ÉÚhÉ EòÒ {ÉÉè¹ÉÊhÉEò +É´É¶ªÉEòiÉÉBÄ {ÉÚ®úÒ ½þÉä 

VÉÉiÉÒ ½éþ* ´ÉÞIÉ ºÉä ÊMÉ®úÒ ½Öþ<Ç {ÉÊkÉªÉÉå EòÉä ¦Éäc÷Éå EòÉä ÊJÉ±ÉÉxÉä EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ EòÉ {ÉiÉÉ ±ÉMÉÉªÉÉ 

MÉªÉÉ* {ÉÊ®úhÉÉ¨ÉÉå ºÉä ªÉ½þ YÉÉiÉ ½Öþ+É ÊEò {ÉÚhÉÇ +É½þÉ®ú ´ÉÎ]Âõ]õEòÉ ¤ÉxÉÉxÉä ½äþiÉÖ ¨ÉÉä]äõ SÉÉ®äú Eäò 

»ÉÉäiÉ Eäò +ÉÆÊ¶ÉEò ¦ÉÉMÉ Eäò °ü{É ¨Éå ÊMÉ®úÒ ½Öþ<Ç {ÉÊkÉªÉÉå EòÉ |ÉªÉÉäMÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½èþ* 

vÉÊxÉªÉÉ, VÉÒ®úÉ, ¨ÉälÉÒ, ¶ÉiÉ{ÉÖ¹{É, ºÉÉå¡ò B´ÉÆ +VÉ´ÉÉ<xÉ |ÉVÉÉÊiÉªÉÉå Eäò ¦ÉÚºÉä Eäò xÉ¨ÉÚxÉÉå ¨Éå 

{ÉÉä¹ÉEò iÉi´ÉÉå EòÒ ¨ÉÉjÉÉ EòÉ +ÉÄEò±ÉxÉ ÊEòªÉÉ MÉªÉÉ* {ÉÊ®úhÉÉ¨É ºÉä ªÉ½þ YÉÉiÉ ½Öþ+É ÊEò <xÉ 

|ÉVÉÉÊiÉªÉÉå Eäò ¦ÉÚºÉÉå Ê´É¶Éä¹ÉEò®ú VÉÒ®äú  EòÉ ¦ÉÚºÉÉ ®úÉä¨ÉxlÉÒ {É¶ÉÖ+Éå EòÉä ÊJÉ±ÉÉxÉä EòÉ ºÉ¶ÉHò 

»ÉÉäiÉ ½èþ* ºÉÆ{ÉÚhÉÇ +É½þÉ®ú ´ÉÎ]Âõ]õEòÉ ¨Éå <x½åþ BEò ºÉÒ¨ÉÉ iÉEò |ÉªÉÉäMÉ ÊEòªÉÉ VÉÉ ºÉEòiÉÉ ½èþ* 

¨ÉÉÆºÉ EòÒ =i{ÉÉnùxÉ ±ÉÉMÉiÉ Eò¨É Eò®úxÉä Eäò Ê±ÉB ¨ÉÉÆºÉ =i{ÉÉnùxÉ ½äþiÉÖ {ÉÉ±Éä MÉB ¨Éä¨ÉxÉÉå EòÒ 

ÊJÉ±ÉÉ<Ç ¨Éå {ÉÉ®Æú{ÉÊ®úEò B´ÉÆ ¨ÉÄ½þMÉä +xÉÉVÉ {ÉÚ®úEòÉå Eäò ºlÉÉxÉ {É®ú |ÉSÉÖ®ú ¨ÉÉjÉÉ ¨Éå ={É±É¤vÉ 

IÉÊiÉOÉºiÉ MÉä½ÚÄþ Eäò ={ÉªÉÉäMÉ  EòÒ ºÉÆ¦ÉÉ´ÉxÉÉ EòÉ {ÉiÉÉ ±ÉMÉÉªÉÉ MÉªÉÉ* ÊVÉxÉ ¨Éä¨ÉxÉÉå EòÉä BEò 

ÊEòOÉÉ. +É½þÉ®ú ¨Éå 354 OÉÉ. IÉÊiÉOÉºiÉ MÉä½ÚÄþ ÊJÉ±ÉÉªÉÉ MÉªÉÉ =xÉEòÒ nèùÊxÉEò ¶ÉÉ®úÒÊ®úEò ¦ÉÉ®ú 

´ÉÞÊrù 154 OÉÉ. {ÉÉ<Ç MÉ<Ç* nÚùvÉ {ÉÒiÉä ½ÖþB ¨Éä¨ÉxÉÉå Eäò Ê±ÉB +É½þÉ®ú VÉè´É +xÉÖEÚò±É JÉ¨ÉÒ®ú 

ÊJÉ±ÉÉxÉä EòÒ ¶Éè±ÉÒ EòÉ +ÉÄEò±ÉxÉ ÊEòªÉÉ MÉªÉÉ* ¨Éä¨ÉxÉÉå Eäò ¶ÉÉ®úÒÊ®úEò ´ÉVÉxÉ ¨Éå EÖòUô ´ÉÞÊrù 

{ÉÉ<Ç MÉ<Ç* ¨Éä¨ÉxÉÉå Eäò +É½þÉ®ú ¨Éå iÉÒxÉ |ÉEòÉ®ú Eäò VÉè´É +xÉÖEÚò±É JÉ¨ÉÒ®ú ÊJÉ±ÉÉxÉä EòÒ iÉÖ±ÉxÉÉ 

EòÒ MÉ<Ç* C±ÉÚ´É®úÉä̈ ÉÉ<ÇÊºÉºÉ ¨ÉèCºÉÒ¨ÉxÉºÉ (Kluveromyces maximanus) 

ºÉäEò®úÉä̈ ÉÉ<ÇÊºÉºÉ ÊºÉ®ú´ÉäºÉÒ (Saccharomyces cerevisiae) B´ÉÆ  ºÉäEò®úÉä̈ ÉÉ<ÇÊºÉºÉ 

ªÉÚ́ É®ú¨É (Saccharosmyces uvarum) xÉÉ¨ÉEò JÉ¨ÉÒ®ú ÊJÉ±ÉÉxÉä ºÉä ¨Éä¨ÉxÉÉå EòÒ ´ÉÞÊrù ¨Éå 

ºÉ¨ÉÉxÉiÉÉ {ÉÉ<Ç MÉ<Ç iÉlÉÉÊ{É ´ÉÞÊrù, {ÉÉSÉEòiÉÉ MÉÖhÉÉÆEò B´ÉÆ ¤Éc÷Ò ®úÉäÊ¨ÉEòÉ EòÒ ºÉÆJªÉÉ ¨Éå lÉÉäc÷Ò 

ºÉÒ ¤ÉgøÉäkÉ®úÒ ºÉä ªÉ½þ YÉÉiÉ ½Öþ+É ÊEò ®úÉä̈ ÉÎxlÉªÉÉå Eäò +É½þÉ®ú ¨Éå  C±ÉÚ´É®úÉä̈ ÉÉ<ÇÊºÉºÉ 

¨ÉèCºÉÒ¨ÉxÉºÉ (Kluveromyces maximanus) xÉÉ¨ÉEò JÉ¨ÉÒ®ú +SUôÉ ½èþ* SÉ®úÉ<Ç B´ÉÆ nÚùvÉ 

Ê{É±ÉÉ<Ç {ÉrùÊiÉ EòÒ +{ÉäIÉÉ SÉ®úÉ<Ç B´ÉÆ GòÒ{É (creep) +É½þÉ®ú ªÉÉ SÉ®úÉ<Ç,  GòÒ{É (creep) 

+É½þÉ®ú B´ÉÆ nÚùvÉ |ÉÊiÉºlÉÉ{ÉxÉ ÊJÉ±ÉÉxÉä ºÉä 6 ¨ÉÉ½þ EòÒ +ÉªÉÖ {É®ú ¨Éä¨ÉxÉÉå ¨Éå ´ÉÞÊrù B´ÉÆ ¶ÉÖrù 

¶ÉÉ®úÒÊ®úEò ¦ÉÉ®ú +ÊvÉEò {ÉÉªÉÉ MÉªÉÉ* ºÉÆ¤ÉÆÊvÉiÉ ºÉ¨ÉÚ½þ Eäò ¨Éä̈ ÉxÉÉå ¨Éå  ¶ÉÉ®úÒÊ®úEò ¦ÉÉ®ú Gò¨É¶É: 

31 B´ÉÆ 32 ÊEòOÉÉ. |ÉÉ{iÉ ÊEòªÉÉ MÉªÉÉ* ¨ÉÉÆºÉnùÉªÉÒ JÉ®úMÉÉä¶ÉÉå Eäò Ê±ÉB SÉÉ®äú EòÒ EòÒ¨ÉiÉ 

Eò¨É Eò®úxÉä B´ÉÆ ºlÉÉxÉÒªÉ ºiÉ®ú {É®ú ={É±É¤vÉ SÉÉ®úÉå Eäò »ÉÉäiÉÉå EòÉ ={ÉªÉÉäMÉ Eò®úxÉä ½äþiÉÖ ¦ÉÒMÉÒ 

½Öþ<Ç ºÉÉäªÉÉ¤ÉÒxÉ B´ÉÆ ¨ÉCEòÉ EòÉä =¹¨ÉÉ ={ÉSÉÉ®ú +lÉ´ÉÉ Ê¤ÉxÉÉ =¹¨ÉÉ ={ÉSÉÉ®ú ÊEòB MÉÉä±ÉÒªÉ 

+É½þÉ®ú Eäò ºlÉÉxÉ {É®ú |ÉªÉÉäMÉ ÊEòªÉÉ MÉªÉÉ* ¦ÉÒMÉÒ B´ÉÆ =¤É±ÉÒ ½Öþ<Ç ºÉÉäªÉÉ¤ÉÒxÉ ÊJÉ±ÉÉxÉä ºÉä 

JÉ®úMÉÉä¶ÉÉå Eäò º´ÉÉºlªÉ {É®ú EòÉä<Ç ¤ÉÖ®úÉ |É¦ÉÉ´É xÉ½þÓ näùJÉÉ MÉªÉÉ* 
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 ®úÉVÉºlÉÉxÉ Eäò Ê´ÉÊ¦ÉzÉ EÞòÊ¹É VÉ±É´ÉÉªÉÖ IÉäjÉ VÉèºÉä +vÉÇ ¶ÉÖ¹Eò {ÉÚ́ ÉÔ ¨ÉènùÉxÉ IÉäjÉ III-A, 

¤ÉÉgøOÉºiÉ {ÉÚ́ ÉÔ ¨ÉènùÉxÉ IÉäjÉ III-B, ={É-+ÉpÇùiÉÉ ´ÉÉ±Éä nùÊIÉhÉÒ ¨ÉènùÉxÉ B´ÉÆ +®úÉ´É±ÉÒ 

{É½þÉÊb÷ªÉÉÄ IÉäjÉ IV-A, +ÉpÇùiÉÉ ´ÉÉ±Éä nùÊIÉhÉÒ ¨ÉènùÉxÉ IÉäjÉ IV-B B´ÉÆ +ÉpÇùiÉÉ ´ÉÉ±Éä 

nùÊIÉhÉÒ-{ÉÚ́ ÉÔ ¨ÉènùÉxÉ IÉäjÉ-V ¨Éå Ê´Ét¨ÉÉxÉ ÊJÉ±ÉÉ<Ç-Ê{É±ÉÉ<Ç {ÉrùÊiÉªÉÉå B´ÉÆ {É¶ÉÖvÉxÉ EòÒ SÉ®úÉ<Ç 

{ÉrùÊiÉ ¨Éå +ÆiÉ®úÉ±É EòÉ +Ê¦É±ÉäJÉxÉ ÊEòªÉÉ MÉªÉÉ*  {É¶ÉÖ+Éå Eäò +É½þÉ®ú JÉÊxÉVÉÉå EòÒ Eò¨ÉÒ Eäò 

+É½þÉ®ú {É®ú  +vÉÇ-¶ÉÖ¹Eò IÉäjÉ ®úÉVÉºlÉÉxÉ Eäò Ê´ÉÊ¦ÉzÉ EÞòÊ¹É VÉ±É´ÉÉªÉÖ IÉäjÉÉå Eäò {É¶ÉÖ+Éå EòÒ 

Ê´ÉÊ¦ÉzÉ ¶ÉÉ®úÒÊ®úEò +´ÉºlÉÉ+Éå ½äþiÉÖ b÷É<ÇEèòÎ±¶ÉªÉ¨É ¡òÉº¡äò]õ, EèòÎ±¶ÉªÉ¨É EòÉ¤ÉÉæxÉä]õ, ËVÉEò 

ºÉ±¡äò]õ, EòÉì{É®ú ºÉ±¡äò]õ, EòÉä¤ÉÉ±]õ ºÉ±¡äò]õ B´ÉÆ ºÉÉvÉÉ®úhÉ xÉ¨ÉEò EòÉ |ÉªÉÉäMÉ Eò®úEäò IÉäjÉ 

Ê´É¶Éä¹É ¨Éå JÉÊxÉVÉ Ê¨É¸ÉhÉ Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ*  

 

 EÞòÊjÉ¨É MÉ¦ÉÉÇvÉÉxÉ B´ÉÆ ¨ÉÚ±É ºlÉÉxÉ Eäò ¤ÉÉ½þ®ú (ex-situ) ºÉÆ®úIÉhÉ {ÉÊ®úªÉÉäVÉxÉÉ Eäò 

+xiÉÇMÉiÉ EÞòÊjÉ¨É MÉ¦ÉÉÇvÉÉxÉ ½äþiÉÖ º]ÅõÉVÉ ¨Éå 315 ´ÉÒªÉÇ EòÒ EÖò±É JÉÖ®úÉEòÉå EòÉä Ê½þ̈ ÉÒEÞòiÉ ÊEòªÉÉ 

MÉªÉÉ iÉlÉÉ ¶ÉÖGòÉhÉÖ+Éå EòÒ {É¶SÉ-MÉ±ÉxÉ MÉÊiÉ¶ÉÒ±ÉiÉÉ 50-75 |ÉÊiÉ¶ÉiÉ iÉEò {ÉÉ<Ç MÉ<Ç* ¦Éäc÷Éå 

¨Éå {ÉÖxÉ Ç̄ûi{ÉÉnùxÉ ½äþiÉÖ Ê½þ̈ ÉÒEÞòiÉ ´ÉÒªÉÇ uùÉ®úÉ OÉÒ´ÉÉ {ÉÉ®ú iÉEòxÉÒEò uùÉ®úÉ EÞòÊjÉ¨É MÉ¦ÉÉÇvÉÉxÉ 

ÊEòªÉÉ MÉªÉÉ +Éè®ú =xÉ¨Éå 21 |ÉÊiÉ¶ÉiÉ VÉxÉxÉ nù®ú {ÉÉ<Ç MÉ<Ç* BEò SÉGò ¨Éå 4 MÉè®úÉä±É ¨Éägäø Eäò 

iÉÉVÉÉ iÉxÉÖEÞòiÉ ´ÉÒªÉÇ ºÉä ¨ÉÉ±É{ÉÖ®úÉ ¦Éäc÷Éå ¨Éå EÞòÊjÉ¨É MÉ¦ÉÉÇvÉÉxÉ Eò®úxÉä ºÉä 44.4 |ÉÊiÉ¶ÉiÉ VÉxÉxÉ 

nù®ú {ÉÉ<Ç MÉ<Ç* BCºÉÉVÉÒxÉºÉ ½þÉ¨ÉÉæxÉÉå Eäò |ÉªÉÉäMÉ ºÉä ÊxÉªÉÆÊjÉiÉ +hb÷ IÉ®úhÉ uùÉ®úÉ ¦Éäc÷Éå ¨Éå 

¤É½Öþ+VÉiÉÉ ¤ÉgøÉxÉä EòÉ BEò |ÉÉä]õÉäEòÉì±É Ê´ÉEòÊºÉiÉ ÊEòªÉÉ MÉªÉÉ iÉlÉÉ }±ÉäË¶ÉMÉ Eäò {É¶SÉÉiÉÂ 

|ÉÊiÉ ¦Éäc÷ +ÉèºÉiÉxÉ 7.3 §ÉÚhÉÉå EòÒ ºÉÆJªÉÉ |ÉÉ{iÉ EòÒ MÉ<Ç* |ÉVÉxÉxÉ Eäò ¤ÉèºÉÉèºÉ¨É ¨Éå ¨ÉnùSÉGò 

B´ÉÆ ¨Énù ¨Éå xÉ½þÓ +É ®ú½þÒ ´ÉªÉºEò ¦Éäc÷Éå EòÉä ¨Énù ¨Éå ±ÉÉxÉä ½äþiÉÖ näù¶ÉÒ ªÉÉäÊxÉ º{ÉÆVÉÉå EòÒ |É¦ÉÉ´É 

EòÉ {É®úÒIÉhÉ ÊEòªÉÉ MÉªÉÉ* §ÉÚhÉ iÉEòxÉÒEò uùÉ®úÉ EÖò±É 18 ¨Éä¨ÉxÉä =i{ÉzÉ ½ÖþB* ¶ÉÉ®úÒÊ®úEò 

+´ÉºlÉÉ ¨ÉÉ{É EòÉ ¦Éäc÷Éå EòÒ {ÉÖxÉ Ç̄ûi{ÉÉnùxÉ IÉ¨ÉiÉÉ, ªÉÖM¨ÉVÉiÉÉ |ÉÊiÉ¶ÉiÉ, VÉxÉxÉ nù®ú B´ÉÆ ¨Éä̈ ÉxÉÉå 

Eäò VÉx¨É ¦ÉÉ®ú {É®ú |É¦ÉÉ´É EòÉ +vªÉªÉxÉ ÊEòªÉÉ MÉªÉÉ* ÊVÉxÉ ¦Éäc÷Éå EòÉ ¶ÉÉ®úÒÊ®úEò +´ÉºlÉÉ 

¨ÉÉ{É 3.0-3.5 lÉÉ =xÉ¨Éå {ÉÖxÉ Ç̄ûi{ÉÉnùxÉ IÉ¨ÉiÉÉ +ÊvÉEò {ÉÉ<Ç MÉ<Ç* 

 

 +ÉhÉÊ´ÉEò {ÉrùÊiÉ ºÉä ¦Éäc÷Éå EòÒ xÉº±ÉÉå Eäò +ÉxÉÖ́ ÉÆÊ¶ÉEò +vªÉªÉxÉ Eäò +xiÉMÉÇiÉ MÉÆVÉ¨É, 

Eåòpù{ÉÉc÷É, b÷CEòxÉÒ, xÉä±±ÉÉä®ú, xÉÉ±ÉÒ, ¨ÉMÉ®úÉ, SÉÉäEò±ÉÉ, MÉè®úÉä±É, {ÉÉ]õxÉ´ÉÉc÷Ò, ¨ÉÉ®ú´ÉÉc÷Ò, 

JÉä®úÒ, ¨ÉÉ±É{ÉÖ®úÉ, ¨ÉÖVVÉ}¡ò®úxÉMÉ®úÒ, VÉèºÉ±É¨Éä®úÒ B´ÉÆ ºÉÉäxÉÉc÷Ò xÉº±ÉÉå Eäò b÷Ò.BxÉ.B. EòÉ 

¦ÉÆb÷É®ú ºÉÞÊVÉiÉ ÊEòªÉÉ MÉªÉÉ* MÉè®úÉä±É, MÉè®úÉä±É x ¨ÉÉ±É{ÉÖ®úÉ B´ÉÆ <ºÉEòÒ {É¶SÉºÉÆEòÊ®úiÉ 

ºÉxiÉÊiÉªÉÉå, MÉÆVÉ¨É, Eåòpù{ÉÉb÷É B´ÉÆ b÷CEòxÉÒ ¦Éäc÷Éå ¨Éå ¡äòEòÎxb÷]õÒ (FecB) VÉÒxÉ EòÒ {É½þSÉÉxÉ 

EòÒ MÉ<Ç*  ¦Éäc÷Éå ¨Éå Ê½þ̈ ÉÉÆEòºÉ Eòx]õÉÇ]ÂõºÉ Eäò Ê´É°ürù |ÉÊiÉ®úÉävÉEò IÉ¨ÉiÉÉ ½äþiÉÖ +ÉxÉÖ́ ÉÆÊ¶ÉEò 

ºÉÖvÉÉ®ú Eäò |ÉÉlÉÊ¨ÉEò +vªÉªÉxÉ ¨Éå {ÉÉªÉÉ MÉªÉÉ ÊEò +É®ú-±ÉÉ<ÇxÉ ¨Éå ¨ÉÞiªÉÖnù®ú 6.06 |ÉÊiÉ¶ÉiÉ 

VÉ¤ÉÊEò BºÉ-±ÉÉ<ÇxÉ ¨Éå ªÉ½þ 12.90 |ÉÊiÉ¶ÉiÉ lÉÒ*  <ºÉEäò +ÊiÉÊ®úHò +É®ú-±ÉÉ<ÇxÉ EòÒ ¦Éäc÷Éå 

EòÉ ¶ÉÉ®úÒÊ®úEò ¦ÉÉ®ú ¨É<Ç, 2006 EòÉä UôÉäc÷Eò®ú ºÉ¦ÉÒ ¨É½þÒxÉÉå ¨Éå lÉÉäc÷É +ÊvÉEò {ÉÉªÉÉ MÉªÉÉ* 

 

 ¦Éäc÷Éå, ¤ÉEòÊ®úªÉÉå B´ÉÆ JÉ®úMÉÉä¶ÉÉå ¨Éå +ÉÌlÉEò ¨É½þi´É EòÒ ¤ÉÒ¨ÉÉÊ®úªÉÉå ºÉä ºÉÆ¤ÉÆÊvÉiÉ ®úÉäMÉÊ´ÉYÉÉxÉ 

+x´Éä¹ÉhÉ EòÉªÉÇGò¨É Eäò +xiÉMÉÇiÉ ¨ÉÖJªÉ {ÉÊ®úºÉ®ú ¨Éå ºÉ¨ÉOÉ +ÉèºÉiÉ ¨ÉÞiªÉÖnù®ú iÉÖ±ªÉÉÆEò 

(EADR) 0.496 VÉÉäÊJÉ¨É EòÉ |ÉÊiÉ BEò ½þVÉÉ®ú ¦Éäc÷ Ênù´ÉºÉ lÉÒ VÉ¤ÉÊEò JÉ®úMÉÉä¶É <ÇEòÉ<Ç 

¨Éå ºÉ¨ÉOÉ +ÉèºÉiÉ ¨ÉÞiªÉÖnù®ú iÉÖ±ªÉÉÆEò (EADR) 4.591 |ÉÊiÉ BEò ½þVÉÉ®ú JÉ®úMÉÉä¶É Ênù´ÉºÉ 

lÉÒ* ¨É°ü IÉäjÉÒªÉ {ÉÊ®úºÉ®ú, ¤ÉÒEòÉxÉä®ú ¨Éå ¨ÉÉ®ú´ÉÉc÷Ò B´ÉÆ ¨ÉMÉ®úÉ xÉº±É EòÒ ¦Éäc÷Éå ¨Éå ºÉ¨ÉOÉ 

+ÉèºÉiÉ ¯ûMhÉ nù®ú (EAMR) Gò¨É¶É: 1.029 B´ÉÆ 0.904 |ÉÊiÉ BEò ½þVÉÉ®ú ¦Éäc÷ Ênù´ÉºÉ 

{ÉÉ<Ç MÉ<Ç* ®úÉVÉºlÉÉxÉ Eäò +vÉÇ ¶ÉÖ¹Eò B´ÉÆ ¶ÉÖ¹Eò IÉäjÉÉå ¨Éå iÉÉ{É¨ÉÉxÉ, ´É¹ÉÉÇ B´ÉÆ =¨ÉºÉ Eäò 

¨ÉÉèºÉ¨É ¨Éå ¦Éäc÷Éå ¨Éå {ÉÉB VÉÉxÉä ´ÉÉ±Éä nùÉä ¨ÉÖJªÉ {É®úVÉÒÊ´ÉªÉÉå VÉÉä Ê½þ̈ ÉÉÆEòºÉ Eòx]õÉÇ]ÂõºÉ B´ÉÆ 
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]ÅõÉ<ÇEòÉäº]õÉÆÊVÉ±ÉºÉ (Trichostrongylus) EòÒ ´ÉÞÊrù B´ÉÆ VÉÒÊ´ÉiÉiÉÉ ¨Éå ºÉEòÉ®úÉi¨ÉEò 

¦ÉÚÊ¨ÉEòÉ ÊxÉ¦ÉÉiÉä ½éþ, EòÉä |ÉnùÌ¶ÉiÉ Eò®úxÉä Eäò Ê±ÉB VÉè´É VÉ±É´ÉÉªÉÖ ®äúJÉÉÊSÉjÉ iÉèªÉÉ®ú ÊEòªÉÉ 

MÉªÉÉ ½èþ* ®úÉVÉºlÉÉxÉ ¨Éå nùÉäxÉÉå EÞòÊ¹É VÉ±É´ÉÉªÉÖ IÉäjÉÉå (+vÉÇ ¶ÉÖ¹Eò B´ÉÆ ¶ÉÖ¹Eò) ¨Éå ºÉ®úEòÉ®úÒ 

|ÉIÉäjÉ B´ÉÆ ÊEòºÉÉxÉÉå Eäò ®äú´Éc÷Éå ¨Éå xÉªÉÉ EÞòÊ¨É |É¤ÉÆvÉxÉ EòÉªÉÇGò¨É ±ÉÉMÉÚ Eò®ú =ºÉEòÒ VÉÉÄSÉ EòÒ 

MÉ<Ç* |ÉºiÉÉÊ´ÉiÉ EòÉªÉÇGò¨É Eäò +xÉÖºÉÉ®ú nù´ÉÉ Ê{É±ÉÉxÉä {É®ú |ÉÊiÉ 100 ¦Éäc÷Éå {É®ú |ÉÊiÉ´É¹ÉÇ ¶ÉÖrù 

±ÉÉ¦É 53282.00 ¯û{ÉªÉä (¶ÉÖ¹Eò IÉäjÉ) ºÉä  58068.00 ¯û{ÉªÉä (+vÉÇ ¶ÉÖ¹Eò IÉäjÉ) ½Öþ+É 

VÉ¤ÉÊEò  {É®ú¨{É®úÉMÉiÉ iÉ®úÒEäò ºÉä nù´ÉÉ Ê{É±ÉÉxÉä {É®ú ªÉ½þ ±ÉÉ¦É °ü. 23584.00 ¯û{ÉªÉä (¶ÉÖ¹Eò 

IÉäjÉ) ºÉä 27763.00 ¯û{ÉªÉä (+vÉÇ¶ÉÖ¹Eò IÉäjÉ) lÉÉ* ¨ÉÉSÉÇ-+|Éä±É Eäò nùÉè®úÉxÉ Ê¤ÉxÉÉ }±ÉÚ 

ºÉÉ<b÷ Ê{É±ÉÉB MÉB ®äú´Éc÷Éå EòÒ iÉÖ±ÉxÉÉ ¨Éå }±ÉÚ ºÉÉ<c÷ (+{ÉÊ®ú{ÉC´É =¦ÉªÉSÉÉ®úÒ ºÉä UÖô]õEòÉ®úÉ  

{ÉÉxÉä ½äþiÉÖ)Ê{É±ÉÉB MÉB ®äú´Éc÷Éå ¨Éå B¨¡òÒº]õÉä̈ É¨É EòÒ +É´ÉÞÊkÉ  ¨Éå 70 ÉÊiÉ¶ÉiÉ Eò¨ÉÒ {ÉÉ<Ç MÉ<Ç* 

xÉB Ê´ÉEòÊºÉiÉ ºÉÉä}]õ´ÉäªÉ®ú £òÉäVÉÒxÉ (FROGIN) uùÉ®úÉ ¶ÉÖ¹Eò ®úÉVÉºlÉÉxÉ Eäò |ÉIÉäjÉ ®äú´Éc÷ 

EòÉä UôÉäc÷Eò®ú PÉ®äú±ÉÚ ®ú´Éäc÷Éå ¨Éå +ÉÆjÉ¶ÉÉälÉ ¤ÉÒ¨ÉÉ®úÒ Eäò MÉÉä±ÉEÞòÊ¨ÉªÉÉå MÉÉä±ÉEÞòÊ¨ÉªÉÉå Eäò ºÉÆGò¨ÉhÉ 

Eäò ¤ÉÉ®äú (Ê´É¶Éä¹ÉEò®ú Ê½þ¨ÉÉÆEòºÉ Eòx]õÉ]õºÉÇ) ¨Éå º{É¹]õ +xÉÖ̈ ÉÉxÉ ±ÉMÉÉªÉÉ VÉÉ ºÉEòiÉÉ ½èþ* 

{É®úJÉxÉ±ÉÒ ¨ÉÚ±ªÉÉÆEòxÉ Eäò +xiÉMÉÇiÉ ®úÉVÉºlÉÉxÉ Eäò nùÉä IÉäjÉÉå Eäò ÊEòºÉÉxÉÉå Eäò ®äú´Éc÷Éå ºÉä |ÉÉ{iÉ 

B. +ÉäÊ±ÉMÉÉäº{ÉÉä®úÉ Eäò |ÉlÉEòÉå EòÉä +ÉÄiÉ ºÉä ±ÉÉ´ÉÉÇ EòÒ ºÉÆJªÉÉ EòÉä {ÉªÉÉÇ{iÉ ¨ÉÉjÉÉ ¨Éå Eò¨É 

Eò®úxÉä ¨Éå ºÉIÉ¨É {ÉÉªÉÉ MÉªÉÉ* xÉÒ±ÉºÉÇxÉÉ ®úÉäMÉ (BTD) {É®ú xÉä]õ´ÉEÇò {ÉÊ®úªÉÉäVÉxÉÉ Eäò ºÉ´ÉæIÉhÉ 

ºÉä ªÉ½þ YÉÉiÉ ½Öþ+É ÊEò ´É¹ÉÇ 2006-07 Eäò nùÉè®úÉxÉ ¡òÉ¨ÉÇ B´ÉÆ |ÉIÉäjÉ ¨Éå ¤ÉÒ.]õÒ.c÷Ò. (BTD) 

EòÒ EòÉä<Ç ¨ÉÉ½þÉ¨ÉÉ®úÒ xÉ½þÒ ¡èò±ÉÒ* <ºÉEäò +±ÉÉ´ÉÉ MÉÉÄ´ÉÉå ¨Éå nùÉè®äú Eäò nùÉè®úÉxÉ ÊEòºÉÉxÉÉå EòÉä 

¤ÉÒ.]õÒ.c÷Ò. (BTD) ¤ÉÒ¨ÉÉ®úÒ Eäò ¤ÉÉ®äú ¨Éå ´ªÉÊHòMÉiÉ °ü{É ºÉä Ê¶ÉÊIÉiÉ ÊEòªÉÉ MÉªÉÉ* ¦ÉÉ®úiÉÒªÉ 

{É¶ÉÖ ÊSÉÊEòiºÉÉ +xÉÖºÉÆvÉÉxÉ ºÉÆºlÉÉxÉ uùÉ®úÉ Ê´ÉEòÊºÉiÉ BTV 1 ºÉÉ¤ÉÖxÉÒ iÉxÉÖEÞòiÉ EòÉäÊ¶ÉEòÉ 

VÉÒ´ÉÉhÉÖ ºÉ¨ÉÚ½þ ]õÒEäò EòÒ |ÉÉªÉÉäÊMÉEò °ü{É ºÉä VÉÉÄSÉ EòÒ MÉ<Ç*  

 

 =i{ÉÉnùÉå EòÒ EòÒ¨ÉiÉ ¤ÉgøÉxÉä Eäò =qäù¶ªÉ ºÉä näù¶ÉÒ >ðxÉ B´ÉÆ Ê´É¶Éä¹É ¤ÉÉ±ÉÉå Eäò iÉxiÉÖ+Éå Eäò 

Ê¨É¸ÉhÉ ºÉä ¤ÉxÉÉB MÉB =i{ÉÉnùÉå EòÒ iÉEòxÉÒEò Ê´ÉEòÊºÉiÉ Eò®úxÉä ´ÉÉ±Éä EòÉªÉÇGò¨É Eäò +xiÉÇMÉiÉ 

¦Éäc÷Éå EòÒ >ðxÉ EòÒ |ÉÉEÞòÊiÉEò Ê´É¶Éä¹ÉiÉÉ+Éå EòÉ +vªÉªÉxÉ Eò®úxÉä {É®ú ºÉÆºlÉÉxÉ EòÒ SÉÉäEò±ÉÉ 

xÉº±É EòÒ >ðxÉ EòÉ ´ªÉÉºÉ  27 ºÉä 33 ¨ÉÉ<ÇGòÉìxÉ {ÉÉªÉÉ MÉªÉÉ VÉÉä ÊEò ÊEòºÉÉxÉÉå EòÒ SÉÉäEò±ÉÉ 

xÉº±É EòÒ >ðxÉ ºÉä ¨É½þÒxÉ lÉÉ* iÉxiÉÖ EòÒ ±ÉÆ¤ÉÉ<Ç 4.5 ºÉä 5.8 ºÉä̈ ÉÒ. {ÉÉ<Ç MÉ<Ç* 

+Ê´ÉEòÉ±ÉÒxÉ ¦Éäc÷ EòÒ >ðxÉ SÉÉäEò±ÉÉ ¦Éäc÷ EòÒ >ðxÉ ºÉä lÉÉäc÷Ò ºÉÒ ¨É½þÒxÉ {ÉÉ<Ç MÉ<Ç {É®úxiÉÖ 

nùÉäxÉÉå EòÒ >ðxÉ Eäò iÉxiÉÖ EòÒ ±ÉÆ¤ÉÉ<Ç ºÉ¨ÉÉxÉ näùJÉÒ MÉ<Ç* ¦ÉÉ®úiÉ ¨ÉäÊ®úxÉÉä ¦Éäc÷ EòÒ >ðxÉ 

+iªÉÊvÉEò ¤ÉÉ®úÒEò {ÉÉ<Ç MÉ<Ç ÊVÉºÉEòÉ ´ªÉÉºÉ 20 ¨ÉÉ<ÇGòÉìxÉ B´ÉÆ iÉxiÉÖ EòÒ ±ÉÆ¤ÉÉ<Ç 2.5 ºÉä 

4.00 ºÉä̈ ÉÒ. {ÉÉ<Ç MÉ<Ç* nùÊIÉhÉÒ IÉäjÉ EòÒ b÷CEòxÉÒ ¦Éäc÷ EòÒ >ðxÉ ºÉä vÉÉMÉÉ ¤ÉxÉÉEò®ú EÆò¤É±É 

iÉèªÉÉ®ú ÊEòB MÉB* ½þÉlÉ ºÉä ¤ÉxÉÉB MÉB MÉ±ÉÒSÉÉå Eäò +vªÉªÉxÉ Eäò +xiÉÇMÉiÉ Ê¨ÉÊ¸ÉiÉ vÉÉMÉÉå ºÉä 

¤ÉxÉÉB MÉB MÉ±ÉÒSÉÉå EòÒ SÉ¨ÉEò, {ÉÖxÉ±ÉÉÇ¦É B´ÉÆ ¨ÉÉä]õÉ<Ç EòÉ IÉ®úhÉ +ÉÊnù Ê´É¶Éä¹ÉiÉÉ+Éå EòÉ 

+ÉÆEò±ÉxÉ ÊEòªÉÉ MÉªÉÉ* ½þÉlÉ ºÉä ¤ÉxÉä ½ÖþB xÉ¨ÉnùÉå Eäò +ÉÄEò±ÉxÉ Eäò +xªÉ +vªÉªÉxÉ ¨Éå Ê´ÉÊ¦ÉzÉ 

¨ÉÉä]õÉ<Ç ´ÉÉ±Éä +ÆMÉÉä®úÉ >ðxÉ Ê¨ÉÊ¸ÉiÉ xÉ¨ÉnùÉå EòÒ Ê´É¶Éä¹ÉiÉÉ+Éå EòÉ Ê´É¶±Éä¹ÉhÉ ÊEòªÉÉ MÉªÉÉ* 

MÉ±ÉÒSÉÉ >ðxÉ +Éè®ú <ºÉEäò =i{ÉÉnùÉå ½äþiÉÖ {ÉÉÊ®úÎºlÉÊiÉEòÒªÉ +xÉÖEÚò±É xÉ¨É |ÉºÉÆºEò®úhÉ Eäò 

+xiÉMÉÇiÉ  ½þÉlÉ B´ÉÆ ¨É¶ÉÒxÉ ºÉä ¤ÉxÉä vÉÉMÉÉå EòÉä |ÉÉEÞòÊiÉEò (+xÉÉ®ú Eäò ÊUô±ÉEäò ºÉä |ÉÉ{iÉ 

JÉÉEòÒ ®ÆúMÉ EòÉ ºÉi´É) B´ÉÆ EÞòÊjÉ¨É (nùÉä ¦ÉÉMÉ ¨Éä]õ±É Eò¨{±ÉäCºÉ ®ÆúMÉ B´ÉÆ BEò ¦ÉÉMÉ Eäòxc÷Ò 

¥ÉÉ>ðxÉ ¶Éäc÷) ®ÆúMÉÉå ºÉä ®ÆúMÉ Eò®ú ]õ¡ò]äõc÷ MÉ±ÉÒSÉÉ ¤ÉxÉÉªÉÉ MÉªÉÉ*  |ÉÉEÞòÊiÉEò B´ÉÆ EÞòÊjÉ¨É ®ÆúMÉÉå 

Eäò vÉÉMÉä ºÉä ÊxÉÌ¨ÉiÉ MÉ±ÉÒSÉÉå ¨Éå SÉ¨ÉEòÒ±ÉÉ{ÉxÉ, 2000 MÉÊiÉ¶ÉÒ±ÉiÉÉ ¦ÉÉ®ú Eäò {É¶SÉÉiÉÂ nù¤ÉÉ´É  

iÉlÉÉ 1000 I®úhÉ SÉGòÉå Eäò {É¶SÉÉiÉÂ I®úhÉ EòÒ ¨ÉÉjÉÉ EòÉ +vªÉªÉxÉ ÊEòªÉÉ* 
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 ¦Éäc÷, ¤ÉEò®úÒ B´ÉÆ JÉ®úMÉÉä¶ÉÉå Eäò ¨ÉÉÆºÉ Eäò Ê±ÉB SÉ±ÉÉB VÉÉ ®ú½äþ ¨ÉÉÆºÉ ±ÉÉälÉ EòÉ 

+ÉÆEò±ÉxÉ B´ÉÆ =i{ÉÉnùÉå Eäò Ê´ÉEòÉºÉ EòÉªÉÇGò¨É EòÉ +vªÉªÉxÉ ÊEòªÉÉ MÉªÉÉ* ÊVÉxÉ ¨Éä¨ÉxÉÉå EòÉä 

SÉ®úÉ<Ç Eäò ºÉÉlÉ {ÉÚhÉÇ ºÉÉÆÊpùiÉ Ê¨É¸ÉhÉ ÊJÉ±ÉÉªÉÉ MÉªÉÉ B´ÉÆ 6 ¨ÉÉ½þ EòÒ +ÉªÉÖ {É®ú =xÉEòÉ ´ÉvÉ 

ÊEòªÉÉ MÉªÉÉ =xÉ¨Éå ±ÉÉälÉ 14-15 ÊEòOÉÉ. B´ÉÆ bÅä÷ËºÉMÉ =i{ÉÉnù 50-51 |ÉÊiÉ¶ÉiÉ {ÉÉªÉÉ MÉªÉÉ* 

±ÉÉälÉ ¨Éå SÉ®ú¤ÉÒ ®úÊ½þiÉ ¨ÉÉÆºÉ, ´ÉºÉÉ (+´Éº´ÉSÉÒªÉ (subcutaneous) B´ÉÆ ¨ÉÉÆºÉ±É Eäò +Ænù®ú 

EòÉ ´ÉºÉÉ) B´ÉÆ ±ÉÉälÉ Eäò Ê´ÉÊ¦ÉzÉ ¦ÉÉMÉÉå (]õÉÄMÉ, Eò¨É®ú, MÉnÇùxÉ, xÉ±ÉÒ B´ÉÆ EÆòvÉä B´ÉÆ UôÉiÉÒ) ¨Éå 

½þÎbÂ÷b÷ªÉÉå EòÒ ¨ÉÉjÉÉ Gò¨É¶É: 50-54,18-20 B´ÉÆ 21-22 |ÉÊiÉ¶ÉiÉ {ÉÉªÉÉ MÉªÉÉ* xÉEòÉ®úÉ 

¦Éäc÷Éå ºÉä 8.86 ÊEòOÉÉ. ±ÉÉälÉ B´ÉÆ 50-51 |ÉÊiÉ¶ÉiÉ bÅä÷ËºÉMÉ =i{ÉÉnù |ÉÉ{iÉ ½Öþ+É* ±ÉÉälÉ ¨Éå 

57.94 |ÉÊiÉ¶ÉiÉ SÉ®ú¤ÉÒ ®úÊ½þiÉ ¨ÉÉÆºÉ, 11.20 ´ÉºÉÉ (+´Éº´ÉSÉÒªÉ (subcutaneous) B´ÉÆ 

¨ÉÉÆºÉ±É Eäò +Ænù®ú EòÉ ´ÉºÉÉ) B´ÉÆ  33.36 |ÉÊiÉ¶ÉiÉ ½þÎbÂ÷b÷ªÉÉÄ {ÉÉ<Ç MÉ<Ç* xÉEòÉ®úÉ ¦Éäc÷Éå Eäò 

¨ÉÉÆºÉ ¨Éå ½þÎbÂ÷b÷ªÉÉå EòÒ +ÊvÉEòiÉÉ B´ÉÆ ´ÉºÉÉ B´ÉÆ ´ÉºÉÉ ®úÊ½þiÉ ¨ÉÉÆºÉ Eò¨É ½þÉäiÉÉ ½èþ iÉlÉÉ 

¨ÉÉÆºÉ±É iÉxiÉÖ+Éå ¨Éå Eò`öÉä®úiÉÉ ½þÉäxÉä Eäò EòÉ®úhÉ ={É¦ÉÉäHòÉ+Éå uùÉ®úÉ ¤É½ÖþiÉ Eò¨É {ÉºÉÆnù ÊEòªÉÉ 

VÉÉiÉÉ ½èþ* ¦Éäc÷ Eäò ¨ÉÉÆºÉ ºÉä xÉMÉä]ÂõºÉ, ºÉ±ÉÉ¨ÉÒ B´ÉÆ MÉÖ±É¨ÉÉ +ÉÊnù ¤ÉxÉÉB MÉB* ¦Éäc÷Éå ¨Éå 

VÉèÊ´ÉEò JÉäiÉÒ Eäò +xiÉÇMÉiÉ ¦Éäc÷Éå ºÉä =kÉ¨É MÉÖhÉ´ÉkÉÉ EòÉ ¨ÉÉÆºÉ, nÚùvÉ B´ÉÆ >ðxÉ =i{ÉÉnùxÉ Eäò 

+vªÉªÉxÉ Eäò +xiÉÇMÉiÉ ¦Éäc÷Éå Eäò nÚùvÉ ¨Éå b÷Ò.b÷Ò.]õÒ.,¤ÉÒ.BSÉ.ºÉÒ., BÎ±bÅ÷xÉ, b÷É<±ÉÊbÅ÷xÉ 

½èþ{]õÉäEòÉì±É®ú B´ÉÆ Bxb÷ÉäºÉ±¡òÉäxÉ +Éä®úMÉäxÉÉä-C±ÉÉäÊ®úxÉ EòÒ]õ xÉÉ¶ÉEòÉå Eäò +´É¶Éä¹É 5ppb Eäò 
ºiÉ®ú ºÉä ¦ÉÒ Eò¨É {ÉÉB MÉB  +Éè®ú ªÉ½þ nÚùvÉ ¨ÉÉxÉ´É uùÉ®úÉ ={É¦ÉÉäMÉ Eò®úxÉä ½äþiÉÖ ºÉÖ®úÊIÉiÉ {ÉÉªÉÉ 

MÉªÉÉ* 

 ºÉÆºlÉÉxÉ Eäò uùÉ®úÉ +ÆMÉÒEÞòiÉ MÉÉÄ´ÉÉå B´ÉÆ Ê´É¶Éä¹É IÉäjÉÉå ¨Éå SÉ±É ®ú½äþ iÉEòxÉÒEòÒ 

ºlÉÉxÉÉxiÉ®úhÉ B´ÉÆ |ÉºÉÉ®ú EòÉªÉÇGò¨ÉÉå Eäò +xiÉMÉÇiÉ ¨ÉÉ±É{ÉÖ®úÉ ¦Éäc÷ Eäò ºÉ´ÉæIÉhÉ +vªÉªÉxÉ ºÉä 

ªÉ½þ YÉÉiÉ ½Öþ+É ½èþ ÊEò IÉäjÉ ¨Éå ¨ÉÉ±É{ÉÖ®úÉ xÉº±É EòÒ ºÉÆJªÉÉ ¨Éå Eò¨ÉÒ +É ®ú½þÒ ½èþ B´ÉÆ vÉÒ®äú-

vÉÒ®äú <ºÉEäò ºlÉÉxÉ {É®ú JÉä®úÒ B´ÉÆ Ê¨ÉÊ¸ÉiÉ xÉº±É Eäò {É¶ÉÖ+Éå EòÒ ¤ÉgøÉäkÉ®úÒ ½þÉä ®ú½þÒ ½èþ* 

ÊEòºÉÉxÉÉå Eäò ®äú´Éc÷Éå EòÒ {ÉÖxÉ Ç̄ûi{ÉÉnùxÉ IÉ¨ÉiÉÉ ¨Éå ¤ÉgøÉäkÉ®úÒ Eäò Ê±ÉB ¦Éäc÷Éå EòÉä BEò ºÉÉlÉ ¨Énù 

¨Éå ±ÉÉxÉä ½äþiÉÖ  ªÉÉäÊxÉ Eäò +Ænù®ú ®úJÉxÉä ´ÉÉ±Éä º{ÉÆVÉ B´ÉÆ PMSG (200 IU) ±ÉÉ¦ÉnùÉªÉEò {ÉÉB 

MÉB* ÊEòºÉÉxÉÉå Eäò JÉäiÉÉå {É®ú ¤É®úºÉÒ¨É B´ÉÆ Ê®úVÉEòÉ EòÒ =zÉiÉ ÊEòº¨Éå |ÉnùÌ¶ÉiÉ EòÒ MÉ<Ç*  

¦Éäc÷Éå EòÉä MÉ¦ÉÉÇ´ÉºlÉÉ Eäò nùÉè®úÉxÉ {ÉÚ®úEò +É½þÉ®ú Eäò °ü{É ¨Éå ºÉÉÆpù Ê¨É¸ÉhÉ ÊJÉ±ÉÉxÉä ºÉä ¨Éä¨ÉxÉÉå 

Eäò VÉx¨É ¦ÉÉ®ú ¨Éå 0.6 ÊEòOÉÉ. B´ÉÆ ¦Éäc÷Éå ¨Éå nÚùvÉ Ê{É±ÉÉxÉä Eäò nùÉè®úÉxÉ |ÉÊiÉ ÊnùxÉ nÚùvÉ =i{ÉÉnùxÉ 

¨Éå 150-200 OÉÉ. |ÉÊiÉÊnùxÉ EòÒ ´ÉÞÊrù ½þÉäiÉÒ ½èþ* º´ÉÉºlªÉ |É¤ÉÆvÉ +vªÉªÉxÉ Eäò +xiÉMÉÇiÉ ªÉ½þ 

näùJÉÉ MÉªÉÉ ½èþ ÊEò {ÉhÉÇEÞòÊ¨É Eäò ½þºiÉIÉä{É ºÉä +|Éä±É-¨É<Ç ¨ÉÉ½þ Eäò nùÉè®úÉxÉ +{ÉÊ®ú{ÉC´É 

=¦ÉªÉSÉÉ®úÒ uùÉ®úÉ ÊEòB VÉÉxÉä ´ÉÉ±Éä xÉÖEòºÉÉxÉ ¨Éå Eò¨ÉÒ +ÉiÉÒ ½èþ* ¦Éäc÷Éå Eäò >ðxÉ Eäò xÉ¨ÉÚxÉÉå 

EòÉä =ºÉEòÒ MÉÖhÉ´ÉkÉÉ Eäò +ÉÄEò±ÉxÉ ½äþiÉÖ ÊEòºÉÉxÉÉå Eäò ®ú´Éäc÷Éå ºÉä xÉ¨ÉÚxÉä BEòÊjÉiÉ ÊEòB MÉB 

iÉlÉÉ ªÉ½þ {ÉÉªÉÉ MÉªÉÉ ÊEò UôÉä]äõ iÉxiÉÖ EòÒ ±ÉÆ¤ÉÉ<Ç ´ÉÉ±ÉÒ ¤ÉÉ®úÒEò >ðxÉ ºÉä iÉèªÉÉ®ú xÉ¨Énäù B´ÉÆ 

näù¶ÉÒ >ðxÉ Eäò ºÉÉlÉ >Äð]õ B´ÉÆ JÉSSÉ®ú Eäò ¤ÉÉ±ÉÉå Eäò Ê¨É¸ÉhÉ ºÉä iÉèªÉÉ®ú ½þ±Eäò ¦ÉÉ®ú ´ÉÉ±Éä 

EÆò¤É±ÉÉå EòÉä ±ÉPÉÖ EÖò]õÒ®ú =tÉäMÉ B´ÉÆ ½þlÉ-Eò®úPÉÉ =tÉäMÉ ¨Éå |ÉÉ®Æú¦É ÊEòªÉÉ VÉÉxÉÉ SÉÉÊ½þB* 

¨ÉÉÆºÉ =i{ÉÉnùxÉ Eäò IÉäjÉ ¨Éå ±ÉÉäEòÊ|ÉªÉ ½þÉä ®ú½äþ JÉ®úMÉÉä¶É {ÉÉ±ÉxÉ Eäò ºÉ´ÉæIÉhÉ ºÉä YÉÉiÉ ½Öþ+É ½èþ 

ÊEò ®úÉVÉºlÉÉxÉ ¨Éå JÉ®úMÉÉä¶É ¨ÉÉÆºÉ =i{ÉÉnùxÉ Eäò Ê±ÉB ±ÉMÉ¦ÉMÉ 20 ´ªÉ´ÉºÉÉÊªÉEò JÉ®úMÉÉä¶É 

¡òÉ¨ÉÇ EòÉªÉÇ®úiÉ ½éþ* ºÉÆºlÉÉxÉ uùÉ®úÉ Ê´ÉEòÊºÉiÉ EòÒ MÉ<Ç =zÉiÉ ¨ÉÉÆºÉ =i{ÉÉnùxÉ B´ÉÆ >ðxÉ 

|ÉºÉÆºEò®úhÉ iÉEòxÉÒEòÉå Eäò |ÉSÉÉ®ú-|ÉºÉÉ®ú B´ÉÆ ÊEòºÉÉxÉÉå ºÉä {ÉÉ®úº{ÉÊ®úEò ºÉ¤ÉÆvÉ ¤ÉxÉÉxÉä ½äþiÉÖ 

ºÉÆºlÉÉxÉ ¨Éå  ¦Éäc÷ ¨Éä±ÉÉ iÉlÉÉ |Énù¶ÉÇxÉÒ EòÉ +ÉªÉÉäVÉxÉ ÊEòªÉÉ MÉªÉÉ* ºÉÆºlÉÉxÉ B´ÉÆ +ÆMÉÒEÞòiÉ 

MÉÉÄ´ÉÉå ¨Éå ¦Éäc÷ ¨Éä±ÉÉ, |ÉIÉäjÉ Ênù´ÉºÉ  B´ÉÆ ºÉÆºlÉÉxÉ ¨Éå +ÊiÉÊ´ÉÊ¶É¹]õ ´ªÉÊHòªÉÉå Eäò +ÉMÉ¨ÉxÉ {É®ú 

ºÉVÉÒ´É B´ÉÆ ºÉÊSÉjÉ |Énù¶ÉÇxÉÒ EòÉ +ÉªÉÉäVÉxÉ ¦ÉÒ ÊEòªÉÉ MÉªÉÉ* ´ÉèYÉÉÊxÉEò ¦Éäc÷ =i{ÉÉnùxÉ ºÉä 

ºÉÆ¤ÉÆÊvÉiÉ 50 ºÉ¨ÉÉSÉÉ®ú Ê´ÉÊ¦ÉzÉ ºÉ¨ÉÉSÉÉ®ú {ÉjÉÉå ¨Éå |ÉEòÉÊ¶ÉiÉ ½ÖþB* ÊEòºÉÉxÉÉå EòÉä ºÉÆºlÉÉxÉ B´ÉÆ 

iÉEòxÉÒEòÒ ºlÉÉxÉÉxiÉ®úhÉ EåòpùÉå ¨Éå |ÉÊ¶ÉIÉhÉ ÊnùªÉÉ MÉªÉÉ* |ÉºÉÉ®ú EòÉªÉÇEòiÉÉÇ+Éå, ÊEòºÉÉxÉÉå B´ÉÆ 
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MÉè®ú ºÉ®úEòÉ®úÒ ºÉÆMÉ`öxÉÉå Eäò Ê±ÉB Ë½þnùÒ ¦ÉÉ¹ÉÉ ¨Éå nùÉä {ÉÖºiÉEåò B´ÉÆ nùÉä |ÉºÉÉ®ú {ÉjÉÉå EòÉ 

|ÉEòÉ¶ÉxÉ ÊEòªÉÉ MÉªÉÉ* <Ç.]õÒ.´ÉÒ. BVÉäxºÉÒ uùÉ®úÉ EÞòÊ¹É ´ÉÉÊxÉEòÒ, VÉ±É ºÉÆ®úIÉhÉ B´ÉÆ JÉ®úMÉÉä¶É 

{ÉÉ±ÉxÉ {É®ú EòÉªÉÇGò¨É iÉèªÉÉ®ú ÊEòªÉÉ MÉªÉÉ*  ¤ÉÒEòÉxÉä®ú ¨Éå >ðxÉ =i{ÉÉnùxÉ B´ÉÆ ÊEòº¨É EòÉ 

+ÉÄEò±ÉxÉ Eò®úxÉä {É®ú YÉÉiÉ ½Öþ+É ÊEò <ºÉ IÉäjÉ ¨Éå =i{ÉzÉ >ðxÉ MÉ±ÉÒSÉä Eäò Ê±ÉB =kÉ¨É ½èþ* 

iÉÊ¨É±ÉxÉÉbÖ÷ ®úÉVªÉ Eäò ®úÉ¨ÉxÉÉb÷, Ê¶É´ÉÉMÉÆMÉ<Ç, {ÉÖbÚ÷EòÉä]Âõ]õÉ<Ç B´ÉÆ Ê´É°üvÉÖxÉMÉ®ú ÊVÉ±ÉÉå ¨Éå 

®úÉ¨ÉxÉÉc÷ ´½þÉ<Ç]õ ¦Éäb÷ EòÉ ºÉ´ÉæIÉhÉ ÊEòªÉÉ MÉªÉÉ*  EòxÉÉÇ]õEò ®úÉVªÉ Eäò EòÉä±ÉÉ®ú ÊVÉ±Éä ¨Éå 

ºÉÆºlÉÉxÉ uùÉ®úÉ ={É±É¤vÉ Eò®úÉ<Ç MÉ<Ç ¦ÉÉ®úiÉ ¨Éä®úÒxÉÉä ¦Éäc÷ EòÉ =ºÉ IÉäjÉ ¨Éå =ºÉEòÒ IÉ¨ÉiÉÉ Eäò 

+vªÉªÉxÉ ½äþiÉÖ ºÉ´ÉæIÉhÉ ÊEòªÉÉ MÉªÉÉ B´ÉÆ IÉ¨ÉiÉÉ +SUôÒ  ½þÉäxÉä Eäò EòÉ®úhÉ ¦ÉÉ®úiÉ ¨Éä®úÒxÉÉä ¦Éäc÷ 

EòÒ +iªÉÊvÉEò ¨ÉÉÄMÉ {ÉÉ<Ç MÉ<Ç* <ºÉÒ |ÉEòÉ®ú Ê½þ̈ ÉÉSÉ±É |Énäù¶É ®úÉVªÉ Eäò EÖò±±ÉÚ B´ÉÆ ¨ÉÆb÷Ò 

ÊVÉ±ÉÉå  ¨Éå JÉ®úMÉÉä¶É {ÉÉ±ÉxÉ {É®ú ºÉ´ÉæIÉhÉ ÊEòªÉÉ MÉªÉÉ* Ê´ÉÊ¦ÉzÉ {ÉÊ®úÎºlÉÊiÉªÉÉå ¨Éå  JÉ®úMÉÉä¶É 

{ÉÉ±ÉxÉ EòÉ +ÉÌlÉEò Ê´É¶±Éä¹ÉhÉ  Eò®úxÉä ½äþiÉÖ Eò¨{ªÉÚ]õ®ú +ÉvÉÉÊ®úiÉ BEò EòÉªÉÇGò¨É Ê´ÉEòÊºÉiÉ 

ÊEòªÉÉ MÉªÉÉ ÊVÉºÉä ÊEòºÉÉxÉÉå B´ÉÆ |ÉºÉÉ®ú EòÉªÉÇEòiÉÉÇ+Éå Eäò Ê±ÉB +ÉPÉÖÊxÉEò ¤ÉxÉÉªÉÉ MÉªÉÉ* 

¨ÉÉÆºÉnùÉªÉÒ JÉ®úMÉÉä¶É =i{ÉÉnùxÉ ½äþiÉÖ ´ªÉ´É½þÉÊ®úEò ¯û{É ºÉä iÉEòxÉÒEòÒªÉ-+ÉÌlÉEò +vªÉªÉxÉ EòÉ 

+ÉÄEò±ÉxÉ ÊEòªÉÉ MÉªÉÉ*  

 

Executive Summary 
 
The Central Sheep and Wool Research Institute, Avikanagar is one of the 
premier Animal Science Institutes under the agies of Indian Council of 
Agricultural Research, New Delhi. It was established in 1962 to conduct basic 
and applied research on all aspects of sheep and rabbit production. The 
Research Advisory Committee guides the Institute on research priority and 
Institute Management Committee supervises the functioning of the Institute. 
The Institute has 60 scientists, 138 technicals and 89 administrative staffs. 
Total budget allocation under plan and non-plan to Institute during 2006-07 
was 1164.00 lakh and total expenditure was 1143.77 lakh. The Institute has 
generated revenue of Rs 54.54 lakhs during 2006-07.  
 
The Institute has made progress in the area of animal genetic resource 
conservation and improvement, feed and fodder resource improvement and 
utilization, animal reproduction, health management and meat and wool 
utilization through 36 Institute research projects and 6 outside projects.  
 
Under the genetic resources improvement programme, the production traits 
of native germplasm (Malpura, Chokla, Marwari and Magra) and exotic 
crosses (Avikalin, Bharat Merino and Gaddi Synthetic) have been improved. 
Genetic evaluation and improvement of Malpura sheep and enhancing its 
reproductive efficiency by introducing garole inheritance has improved 
twining and triplet percent to the tune of 38.02 and 7.44% in Garole x 
Malpura half bred ewes on the basis of ewes lambed. A model project on 
sheep breed registration program for Malpura has been initiated and 
recording of production traits of Malpura sheep in native tract is continuing. 
Broiler rabbit maintained in semi-arid region and sub-temperate climatic 
conditions and Angora rabbits in sub-temperate climatic condition have been 
improved and attempts to achieve 2.0 kg weight at 84 days of age in broiler 
rabbits in general flock is continuing by better feeding and management. 
Average annual wool yield of 867.98, 594.97, 603.08 and 531.8g in German 
Angora, British Angora, Russian Angora and A-1 cross-colonies was 
acheived. The staple length, fibre diameter and guard hair of fibre have been 
recorded as 6.04cm, 13.64μ and 4.04% in German Angora rabbit.  
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In the feed and fodder resource improvement programmes, the dry fodder 
and biological yield have been recorded 4.71 and 10.53 per cent higher in 
three-tier than two tier system and 6.24 and 17.12 per cent than single-tier 
system. Under agro-forestry system association of different crops and trees 
has been studied.  In establishment of pasture on sloppy lands, maximum 
survivability has been recorded when tree species were planted inside V-
ditch followed by above V-ditch planting and outside V-ditch planting. DNA 
sequencing for nucleotide differences have been used to differentiate 
Ailanthus avikanians and Ailanthus excelsa (ardu) species. The positive 
clones were sequenced and sequences were compared. The sequence 
comparison revealed few single nucleotide changes and a deletion of a 
single nucleotide from the Ailanthus excelsa between the two species. The 
DNA sequencing indicates that these two species are different. 
 
The nutrition of lambs maintained on community grazing lands has been 
evaluated. They were supplemented concentrate mixture at the rate of 200g 
during 3-6 month of age, which provided an additional benefit of Rs 
300/lamb. The supplementation of 300g concentrate mixture during 
pregnancy stage in sheep maintained on grazing lands was found adequate 
to meet the requirement of dam as well as for growing fetus. The use of 
fallen tree leaves (FTL) in feeding of sheep has been explored. The results 
indicated that FTL could be used as partial source of roughage in Complete 
Feed Block. The straw samples of Coriander, Cumin, Methi, Dill, Fennel, 
Ajwain spices have been evaluated in term of nutrient contents. The results 
indicated that these straws especially cumin straw could be potential source 
for ruminant feeding. They can be used in limited portion in feed block. The 
utilization of abundantly available damaged wheat as a replacement of 
conventional and costly cereal supplement in lamb feeding to economize 
cost of mutton production was explored. ADG of 154g has been recorded in 
lambs fed diets containing 353g of damaged wheat. The yeast strains as 
probiotic supplement for pre-weaner lambs has been evaluated. Slightly 
better weight gain in lambs has been recorded. Three different strains of 
probiotic yeast have been compared in feeding ration of lambs. 
Kluyveromyces marximanus, Saccharomyces cerevisiae and 
Saccharomyces uvarum exhibited similar response on lamb growth; however 
slight increase in growth, digestibility coefficients and greater ciliates number 
indicated that Kluyveromyces marximanus as superior probiotic yeast strain 
for ruminant feeding. The better growth and finishing weights at 6 months of 
age has been achieved in lambs maintained on grazing with creep ration 
supplementation and grazing with creep ration and milk replacer over lambs 
maintained on grazing and milk sukling system. The body weights of 
31.11±1.61kg and 32.00±0.89kg at six month of age have been achieved in 
respective groups.  
 
In order to use the locally available feed resources and economize the cost 
of feeding, pellet feed has been replaced with soaked soybean and maize 
without and with heat treatment in broiler rabbit. No ill effect of feeding 
soaked and soaked and boiled soybean feeding has been observed on 
rabbit’s health. 
 
The information on existing feeding practices and gaps in feeding systems 
for livestock of Agro-climatic zone III-A Semi-arid Eastern Plain, Agro-climatic 
zone III-B Flood Prone Eastern Plain, Agro-climatic zone IV-A Sub-Humid 
Southern Plain and Aravali Hills, IV-B Humid Southern Plain, Agro-climatic 
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zone and V Humid Southern Eastern Plain of semi arid region of Rajasthan 
has been documented. Based on deficiency of minerals in the ration of 
animals, area specific mineral mixture consisting of Dicalcium phosphate, 
calcium carbonate, zinc sulphate, copper sulphate, cobalt sulphate and 
common salt for different agro-climatic zones of semi-arid Rajasthan has 
been developed during different physiological stages. 
 

In the project on ex-situ conservation and artificial insemination, a total of 315 
insemination doses of semen were frozen in straws and post-thaw motility of 
sperm was found in the range of 50-75%. Fertility trails in ewes with frozen-
thawed semen using transcervical artificial insemination (TCAI) technique 
was conducted and lambing percent of 21 in ewes was recorded. The 
lambing percent of 44.4% by Per-os artificial inseminations for one cycle with 
freshly diluted semen of 4 Garole rams in Malpura sheep was recorded. A 
protocol for inducing multiple births through precise control of ovulation using 
exogenous hormones has been developed. Mean number of 7.3 embryos 
per ewe after flushing has been achieved. A total of 18 lambs have been 
produced through embryo transfer. The efficacy of indigenous vaginal 
sponges in inducing estrus among anoestrus ewes during non-breeding 
season in adult acyclic ewes has been tested. The effect of BCS on 
reproductive efficiency twining percent, lambing rate and birth weight of 
lambs has been studied. The ewes with 3.0-3.5 BCS have higher 
reproductive efficicency. 

 
Under the study on genome analysis of sheep breeds by molecular method 
DNA repository of Ganjam, Kendrapara, Deccani, Nellore, Nali, Magra, 
Chokla, Garole, Patanwadi, Marwari, Kheri, Malpura, Muzaffarnagri, Jaisalmeri 
and Sonadi has been created. FecB Gene in Garole, Garole x Malpura, and 
Backcross Progeny, Ganjam, Kendrapara and Deccani Sheep has been 
identified. In genetic improvement of resistance to Haemonchus contortus in 
sheep, preliminary study reveals that mortality rate was 6.06 in R-line while in 
S-line it was12.90%. Moreover, sheep of R-line having marginally higher body 
weights in all the month except during May 2006.  
 
Under the program on epidemiological investigation on economically important 
diseases of sheep, goat and rabbit, overall annual Equivalent Average Death 
Rate (EADR) of 0.496 per 1000 sheep days at risk has been recorded at main 
campus farm and annual EADR of 4.591 per 1000 rabbit days at risk in rabbit 
unit. Average Equivalent Morbidity rate (EAMR) per 1000 sheep days of 1.029 
in Marwari and 0.904 in Magra flock of sheep at ARC Bikaner has been 
recorded. Under Network project on GIN, bioclimatographs have been 
prepared for semi-arid and arid zone of Rajasthan to visualize the effect of 
temperature, rainfall and relative humidity with favorable conditions for 
development and survival of Haemonchus contortus and Trichostrongylus, two 
important parasites of sheep in Rajasthan. The new worm management 
programme has been implemented and tested on farmer’s flocks as well as in 
Government farms in both agro-climatic (arid and semi-arid) regions of 
Rajasthan. In flocks drenched according to proposed schedule, the net income 
per 100 sheep per year varied from Rs. 53282.00 (Arid) to Rs. 58068.00 
(Semi-arid) compared to conventionally drenched flocks (ranged from Rs. 
23584.00 in arid to Rs. 27763.00 in semi-arid region). The strategic inclusion 
of flukicide (to overcome the problem of immature amphistomosis) during 
March - April exhibited 70% reduction the incidence of Amphistomum in 
flukicide drenched flocks compared to un-drenched flocks. Newly developed 
software FROGIN gave precise prediction for gastrointestinal nematodes 
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infection (particularly H. contortus) in host except in farm flocks of arid 
Rajasthan. The isolates of A. oligospora from field flocks of both the zones of 
Rajasthan were found to reduce the number of GIN larvae at a considerable 
rate on in-vitro evaluation. In Network project on BT survey reveals no 
outbreaks of BTD during the year 2006-07 in farm and field flocks. Moreover, 
the farmers were educated about BTD during personal visit to villages. BTV1 
cell culture saponin attenuated vaccine of IVRI has been experimentally 
tested.  
 
In program on development of post harvest technology for value added 
products utilizing Indian wools and specialty hair fibers, studies were taken on 
physical properties of wool of sheep breed. It was found that wool of farm bred 
Chokla has fibre diameter in the range of 27 to 33μ, which is finer as 
compared to Chokla wool from field areas. The staple length of fibre has been 
recorded from 4.5 to 5.8 cm. The Avikalin wool is little finer than Chokla but 
similar in staple length. Bharat Merino wool samples have fineness of 20 μ 
with staple length of 2.5-4.0 cm. Yarns have been prepared from the wools of 
Deccani sheep from southern region and utilized in preparation of blankets. In 
the study on evaluation of hand knotted carpets, carpet prepared out of 
blended yarns has been subjectively evaluated for performance characteristics 
like resiliency, recovery and loss of thickness. In another study on evaluation 
of hand made felts, Angora wool blended felts of different thickness has been 
analyzed for their performance characteristics. In eco-friendly wet processing 
of carpet wool and its products, hand spun and machine spun yearns has 
been dyed with natural dye (Pome granate peels extract Khaki shade) and 
synthetic dye (2:1 metal complex dye-candy brown shade) and converted into 
tufted carpet.  The resiliency, compression after 2000 impacts of dynamic 
loading and abrasion loss after 1000 abrasion cycles of synthetic dyed yarn 
and natural dyed yarn carpet has been studied. 
 
In carcass evaluation and product development project studies on carcass 
evaluation of sheep, goats and rabbits have been carried out. The finisher 
lambs maintained on grazing and ad lib concentrate mixture feeding and 
slaughtered at 6 months of age provides hot carcass weight of 14-15 kg with 
dressing yield of 50-51%. Average lean, fat (subcutaneous and intra muscular 
fat) and bone contents of different parts of the carcass (leg, loin, rack, neck 
and shank and shoulder and breast) has been recorded as 50-54%, 18-20% 
and 21-22%, respectively. Spent sheep on an average produce carcass 
weights of 8.86kg with dressing yield of 50.25%. The carcass contained 
57.94% lean, 11.20% fat (subcutaneous and intra muscular fat) and 33.36% 
bone. Spent sheep meat contained higher proportion of bone and less of fat 
and lean and poorly accepted by the consumers due to toughness of muscle 
fibre. Animal products such as nuggets, salami and sausage animal products 
have been prepared from meat of sheep.  
 
Under organic farming in sheep for producing quality mutton, milk and wool, 
residues of DDT, BHC, Aldrin, Andrin, Dieldrin, Heptochlor and Endosulfon 
organochlorine pesticide have not been detected even at 5ppb level in milk of 
sheep and found safe for human consumption. 
 
Under transfer of technology and extension activities of the Institute in the 
adopted villages and also in the area specific studies, the survey of Malpura 
sheep breed in its breeding tract revealed gradual decline in its population and 
being replaced by Kheri and mixed type animals. In augumenting reproductive 
efficiency in field flocks, intra vaginal progesterone impregnated sponges and 
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PMSG (200IU) have been found useful in sheep for estrus induction and 
synchronization. The improved variety of berseem and lucerne fodder crops in 
the farmer’s field has been demonstrated.  
 
The supplementation of concentrate mixture during late gestation in ewes 
improved birth weights of lambs by 0.6kg and during lactation improved milk 
yield of ewes by 150-200g daily. In health management study it has been 
found that the Flukicide intervention during April-May reduced the losses 
caused by immature amphistomiosis.  Wool samples of sheep collected from 
field areas have been evaluated for quality attributes. It was observed that 
blended felt from short staple length fine wool and lightweight blankets by 
using indigenous wool with camel and equine hair could be introduced in 
small-scale cottage and handloom sector. The rabbit farming is gaining 
attraction in the region for mutton production and during a survey it was found 
that 20 commercial rabbit farms are in operation in Rajasthan. The Institute 
has organized Sheep Fair, Farmer Interaction and Exhibition to disseminate 
improved sheep production and wool processing technologies developed by 
the Institute, beside live and pictorial exhibition in the Institute and in the 
adopted villages during various functions like Sheep Fair, Field Day and visits 
of VIPs. Fifty scientific News related to sheep production have been published 
in various newspapers. A number of trainings have been given to farmers in 
the Institute and at TOT centres.  Two textbooks and 2 Prasar Patra have 
been published in Hindi for extension personnel’s, farmers and NGOs. 
Photography and videography of important occasions were recorded. The 
programmes on Agro-forestry, watershed and rabbit farming by ETV have 
been prepared. At Bikaner studies on wool production and quality evaluation 
revealed that wool produced in the region is suitable for carpet. Ramnad white 
sheep, which are found in the districts of Ramnad, Sivagangai, Pudukkottai 
and Virudhunagar of Tamilnadu has been surveyed. Bharat Merino supplied in 
Kolar district of Karnataka has been surveyed for their performance in the 
region and was found that genotype is performing well and has great demand 
in the district. Similarly surveys on rabbit farming in Kullu and Mandi districts of 
Himachal Pradesh have been completed. A computer based simulated 
programme to study rabbit economics in different conditions have been 
developed and updated for farmers/extension workers. The techno-economic 
feasibility study for broiler rabbit production has been assessed.  

 

About the Institute 
 

The Central Sheep and Wool Research Institute is a premier institute of 
Indian Council of Agricultural Research engaged in research, education and 
extension activities on sheep and rabbits. It was established in 1962 at 
Malpura in Rajasthan, now campus is known by the name of Avikanagar. 
The campus is spread over an area of 1510 hectare. It has three Regional 
Research Centres in different climatic zones of the country to develop 
region specific technologies. North Temperate Regional Station (NTRS)  
was established in 1963 in temperate region at Garsa, Kullu in Himachal 
Pradesh. The Southern Regional Research Centre (SRRC) was established 
in 1965 in sub temperate region at Mannavanur in Tamil Nadu. Arid 
Research Centre (ARC) was established in 1974 at Bikaner in the arid 
region of Rajasthan. The institute and its sub-stations have been working 
for enhancing the productivity of sheep and rabbit by applying scientific 
methods and developing new technologies.  
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The Institute has evolved new strains of sheep Avikalin and Bharat Merino. 
Scientific breeding, feeding and management for improving the production 
traits of native sheep Malpura, Mawrari and Chokla have been developed. 
The evolution of a prolific sheep from Malpura using Garole germplasm is in 
progress. Some of the important technologies generated by the Institute 
are: Intensive lamb production for mutton, complete feed block for feeding 
during scarcity, maximization of fodder production through multi-tier agro 
forestry system, artificial insemination, embryo transfer technology in 
sheep, cost effective worm control program, disease data information 
system for organized sheep and goat farms and wool and hair blended 
products. 

      

Mandate 
 

1. To undertake basic and applied research on all aspects of sheep and rabbit 
production,  

2. To develop, update and standardize meat, fibre and pelt technologies, 

3. To impart trainings on sheep and rabbit production and utilization, 

4. To transfer improved technologies on sheep and rabbit production to 
farmers, rural artisans and development workers and  

5. To provide referral and consultancy services on production and products 
technology of sheep and rabbits. 

 

Budget  
 

Budget expenditure for IX plan (actual), X plan (actual) and projection for XI 
plan has been shown below in the table: 

      
Budget sanctioned and expenditure during the 2005-06 and 2006-07  

                                                                        (Rs. in lakh) 

 
Particulars 2005-06 2006-07 

Sanctioned Budget   
Non-Plan 1067.00 1014.00 
Plan 225.00 150.00 
Total 1292.00 1164.00 
Total Expenditure   
Non-Plan 1029.52 993.77 
Plan 223.83 150.00 
Total 1253.35 1143.77 

 

      

Resource Generation 
 
Total receipt through sale of farm produce and products was Rs 76.67 lakh 
during 2005-06 and 54.54lakh during 2006-07. 
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Manpower 
 

Staff strength under different categories as sanctioned, filled and vacant is 
shown in table. Thirty-one posts of scientist are lying vacant in the Institute; 
need immediate action for filling up of these posts for accomplishing the task. 

 
Staff strength on 31.03.2007 

Categories Sanctioned Filled Vacant 

Director 1 1 - 
Principal Scientist 9 3 6 
Senior Scientist 20 10 10 
Scientist 61 46 15 
Total 91 60 31 
Technical 154 138 16 
Administrative 89 77 12 
Supporting 196 161 35 

 

 

Infrastructure 
 
 
First Floor of Guest House at Jaipur 
First floor of Guest House at Jaipur has been constructed and furnished for 
extending the facilities to visitors. The Honourable Director General, ICAR and 
Secretary, DARE inaugurated it on 13.01.07.  
 
 
 
Auditorium  
Auditorium for holding various scientific meetings has been constructed and 
furnished. The Hon’ble Director General, ICAR and Secretary, DARE 
inaugurated it on 13.01.07. 
 
 
Biotechnology Building 
A biotechnology laboratory has been constructed with modern facilities. The 
Hon’ble Director General, ICAR and Secretary, DARE inaugurated it on 
13.01.07. 
 
Dr Mangla Rai, DG, ICAR addressed the scientist, technical, administrative 
and supporting personnel and farmers at a gethering in the Institute. He 
expressed his satisfaction over the research and development activities 
carried out by the Institute for benefits of shepherds engaged in sheep rearing. 
 
 

Library 
 
The Library in the Institute is well equipped with CD ROM SERVER providing 
access to database facilities through Local Area Network (LAN) to the users. 
Library is rich depository of database on sheep, goats and rabbit production 
and marketing aspects. At present, library has 10351 books, 11473 back 
volumes, 1109 office rules and regulations and 106 Master and Doctorate 
Thesis. To keep pace with the recent development in the sheep production 
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and product development, 146 Books, one office rule, 91 Indian Journals, 30 
foreign Journals and 22 free periodicals were procured during the year.   
 
At present Library has electronic database of AGRIS CD from 1975-2003, ISA 
CD from 1990-1999, WTA CD from 1970-2004, CABSAC CD from 1973-
1997, CABI CD of Animal Health and Production Compendium, 2003, 
Feedbase 2001 and CABI database from 1972-2005. 

 

 

 

jktHkk"kk  
 
dsanzh; HksM+ ,oa Åu vuqla/kku laLFkku] vfodkuxj esa jktHkk"kk izdks"B 
dk;Zjr gS tks fd laLFkku ,oa blds rhuksa midsanzksa esa ljdkjh dk;Z vf/kd 
ls vf/kd fganh esa djus ds fy, oSKkfudksa] vf/kdkfj;ksa ,oa deZpkfj;ksa dks 
izksRlkfgr djus dk dk;Z dj jgk gSA blds vfrfjDr ifj"kn ,oa Hkkjr 
ljdkj ls izkIr funsZ-kksa dh vuqikyuk] le; ij laLFkku jktHkk"kk dk;kZUo;u 
lfefr dh cSBd] frekgh izxfr izfrosnu dk ladyu vkfn dk;Z Hkh lEiUu 
dj jgk gSA  laLFkku }kjk o"kZ 2006 esa fganh psruk ekl dk lQy 
vk;kstu fd;k x;k ftlds vUrxZr laLFkku esa dk;Zjr lHkh oSKkfudksa] 
vf/kdkfj;ksa ,oa deZpkfj;ksa ds fy, fofHkUu izfr;ksfxrk,a vk;ksftr dh xbZA 
bu izfr;ksfxrkvksa ds fotsrkvksa ,oa mi&fotsrkvksa dks iqjLd̀r fd;k x;kA 
bl volj ij laLFkku }kjk izdkf-kr okf"kZd fganh if=dk “vfoiqat” ds 
prqFkZ vad dk izdk-ku ,oa foekspu fd;k x;kA 
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Projects 
 
Genetic Evaluation of Avikalin Sheep for Meat and Carpet 
Wool Production  
L. Leslie Leo Prince Sushil Kumar, A. L. Arora, S. Saha and                     
C P Swarnkar  
 
Evaluation and improvement of Chokla sheep for carpet 
wool                                    
Sushil Kumar, L. Leslie Leo Prince, A.L.Arora, Anil Mishra, S. 
Saha, Mondal and O P Koli 

 
Demonstration unit of Bharat Merino sheep in semi-arid 
region of Rajasthan 
B.S. Mehta, D. Mondal, M.K. srivastava, A.K. Surya and N.C. 
Gupta 
 
A Model Project on Sheep Breed Registration Program 
for Malpura 
B.S. Mehta, L. Leslie Leo Prince and N. C. Gupta 
 
Genetic evaluation and improvement of Malpura sheep 
and enhancing its reproductive efficiency by introducing 
Garole inheritance 
Anil Kumar, A L Arora, S A Karim, S Saha and C P Swarnkar  
 

Improvement of Marwari Sheep for Carpet Wool 
Production through Selection 

H.K. Narula, Ajay Kumar, P.R. Shrma and M. Ayub 

Genetic Improvement of Magra Breed of Sheep under 
Farm and Field Condition 

S.B.S. Yadav (upto 5.5.06), H.K. Narula (From 6.5.06), Ajay 
Kumar, P.R. Shrma, M. Ayub and Vimal Mehrotra 

Performance Evaluation and Genetic Improvement of 
Bharat Merino and Gaddi Synthetic Sheep in Sub 
Temperate Climatic Conditions 

S.R. shrma, R.S. Bhat, K.S. Risam, P.S. Oberoi and Saket 
Kumar 

Demonstration Unit of Bharat Merino and Avikalin Sheep 
at SRRC, Mannavanur 

N.Swain, A.S. Rajendran, Vinodh Kumar O.R., D.B. 
Shakyawar, S. Suresh Kumar, S. Parthsarthy and S. 
Rajapandi 

Improvement of Angora Rabbit for Wool Production in 
Sub Temperate Climatic Conditions 

K.S. Risam, S.K. Niranjan, P.S. Oberoi and S.R. Sharma 

Production Performance and Improvement of Broiler 
Rabbits in Sub Temperate Climatic Conditions 

D. Choudhari, S.R. Sharma, K.S. Risam, P.S. Oberoi and 
S.K. Niranjan 
Genetic Improvement of Sirohi goats for Meat and Milk 
production 
B.S. Mehta, D. Mondal and S.S.R. Naqvi 
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Avikalin Sheep  
 
The higher crosses of Avikalin (CCM and 3CM) were merged into 
Avikalin flock, as there was no significant difference in growth and 
wool yield between higher crosses and Avikalin. The overall least 
square means for body weights at birth, 3, 6, 9 and 12 months of age 
were 2.89, 14.29, 21.56, 23.34 and 25.42kg , respectively. Overall least 
squares means for 1

st
, 2

nd
, adult six monthly and adult annual greasy 

fleece yields were 943, 544, 768 and 1602g , respectively. The overall 
fibre diameter, medullation and staple length in Avikalin sheep were 
27.69μ, 27.39% and 3.85cm , respectively during autumn 2005 and 
corresponding figures for spring 2006 were 26.40μ, 28.71% and 
4.10cm, , respectively. The survivability during 0-3 month, 3-12 months 
and adult stage were 92.24, 93.14 and 86.67% , respectively. Overall 
survivability and culling in the flock was 89.89 and 7.99%. Average 
inbreeding coefficient of lambs born during 2006 was 1.621. Overall 
tupping percent was 92.00. Lambing percent on ewe’s available and 
tupped basis were 88.21 and 95.90 % , respectively. The overall ewe 
replacement rate in the flock was 27.10%. 

 

Chokla Sheep  
 
Overall least squares means of body weights at birth, 3, 6, 9 and 12 
months of age were 2.85, 14.08, 20.00, 23.13 and 25.14kg, , 
respectively. Average daily gain during 0-3 month, 3-6 and 6-12 
months were 124, 69.8 and 27.0g , respectively. The least squares 
means of greasy fleece weight for 1

st
 six month, adult six month and 

adult annual clips were 1005, 1138 and 2312g , respectively. The 
survivability during 0-3, 3-6 and 6-12 month and adult stages was 
94.46, 97.21, 98.99 and 90.32% , respectively. Overall mortality in the 
flock was 4.64%. Lambing percent on ewe’s available and tupped 
basis was 80.69 and 87.44% , respectively. Breeding rams with 
superior genetic potentials were supplied to farmers for genetic 
improvement of their flocks.  

 

Bharat Merino Sheep  
       
The least squares means for body weights of lambs born in spring at 
birth, 3, 6, 9 and 12 months of age were 2.98, 15.87, 22.54, 23.86 and 
22.96kg , respectively. Over all greasy fleece yields for 1

st
 six-month, 

2
nd 

six-month, adult six-month and adult annual clips were 980, 880, 
900 and 1790g. The pooled average fiber diameter was 19.15μ, 
medullation 19.15% and staple length 3.09cm. The tupping, lambing 
and twinning on the basis of ewes available were 88.73, 77.64 and 
4.80% , respectively. The survivability during 0-3, 3-6, 6-12 months 
and adult stage was 84.78, 95.12, 91.47, and 91.60% , respectively. 
Over all culling was 16.35% in the flock. Male lambs from 3-6 month of 
age were maintained on roughage: concentrate mixture in 50:50 under 
feedlot studies. Average body weight of lambs at 3 months of age was 
18.08kg and at 6 months was 30.41kg with ADG of 137g and feed 
conversion efficiency was 10.70 percent. 

Greasy fleece yield of 
1005, 1138 and 2312g 
for 1

st
 six month, adult 

six month and adult 
annual clips have been 
achieved in Chokla 
sheep 
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Sheep Breed Registration Program  
  
Twenty-five villages of eight Panchayat societies covering 209 

breeders and 9341 sheep were surveyed and production data were 

recorded. The flocks of 28 breeders were meeting the requirement for 

registration, The Flock of 8 breeders fall under registration categories 

of A, 8 in B, 10 in C and 2 in D covering 1848 sheep population. 

Average body weight of lambs at birth, 6 and 12 month of age was 

2.72, 15.23 and 26.58kg , respectively. Average weight of lambs at 

birth was 3.51kg, body length 33.53cm, body height 37.69cm and 

heart girth 36.26cm. The greasy fleece yields at four monthly clips 

were 450g. Average body weight of adult ewes at the time of lambing 

was 35.05kg, body length 74.13cm, body height 73.08cm and heart 

girth 86.23cm. These parameters in males were, body weight 47.40kg, 

body length 85.00cm, body height 80.50cm and heart girth 91.25cm , 

respectively. Greasy fleece yield at 1
st
 six month and in adult males 

and females were 515, 586 and 429g , respectively.  

 

 

Garole X Malpura Sheep  
 
Least-squares means for body weights at birth, 3, 6, 9 and 12 months of 
age were 3.02, 15.41, 20.80, 22.15 and 25.60kg in Malpura; 1.74, 9.71, 
14.07, 16.37 and 19.24kg in Grole X Malpura (GM), 2.74, 13.09, 19.37, 
21.41 and 24.73kg in GM X Malpura (GMM) and 2.0.9, 9.84, 16.78, 
18.80, 22.06kg in Malpura X GM (MGM), , respectively. The 
percentages increased in body weights of GMM lambs over GM half-
breds at birth, 3, 6 and 12-months of age were 57.47, 34.81, 37.67 and 
28.53, , respectively (Fig 1). The body weights of GMM were closer to 
Malpura lambs at all the ages and lower in MGM. The results indicated 
higher gain in the body weight and growth rate of lambs produced after 
backcrossing of GM rams with Malpura ewes compared to the 
reciprocal backcrossing.  

 
The overall means for 1

st
, adult six month and adult annual greasy 

fleece yield in Malpura were 551, 419 and 810g and corresponding 
figures in Garole x Malpura were 335, 237 and 458g, , respectively. The 
1

st
 six monthly greasy fleece yields in GMM and MGM crosses were 

515 and 466g, , respectively. 

 
The overall survivability in Malpura, GM, GMM and MGM flock were 
91.49, 89.90, 96.07 and 89.89%, , respectively. In Malpura, tupping was 
90.66% whereas lambing percent on ewes available and ewe’s tupped 
basis were 86.02 and 97.19, , respectively. In GM, tupping, lambing 
percentage on ewes available and tupped basis were 90.78, 85.82 and 
94.53%, respectively. Lambing rate on ewe’s available and tupped basis 
was 1.31 and 1.45 in GM. The twining percent in Garole x Malpura half 
bred ewes on the basis of ewes lambed was 38.02% and the lambs 
born as triplets were 7.44%. The litter size was 1.53 and 1.04 in GM and 

Malpura, respectively. A total of 100 lambs produced from backcrossing 

(44 GMM and 56 MGM) were analyzed for the identification of FecB 

Gain in body weight of GMM and 
MGM over GM 

 

57.47

2
0

.1
1

34.81

1
.3

4

37.67

1
9

.2
628.53

1
4

.6
6

0

10

20

30

40

50

60

%
 g

a
in

 o
v

e
r 

G
M

Birth 6 M

GM(M) M(GM)

 

Sheep breed registration 
program for Malpura sheep 
has been initiated 

 



Annual Report 2006-07                                                  CSWRI 

 24 

 

gene. Fifty-three lambs were heterozygotes (FecB
B+

) and the remaining 
47 were non-carrier (FecB

++
) of FecB gene. The FecB gene was 

detectable in 53% of the lamb crop demonstrating the inheritance of 
FecB gene in the progeny after backcrossing.  

 
 Overall least squares means for body weight (kg) 

Particulars B-
weight 

3-month 
weight 

6-month 
weight 

12-month 
weight 

Malpura 
3.02±0.04 
(239) 

15.41±0.21 
(208) 

20.80±0.29 
(192) 

25.60±0.27 
(115) 

Garole X Malpura 
(GM) 

1.74±0.05 
(106) 

9.71±0.38 
(84) 

14.07±0.53 
(81) 

19.24±0.49 
(54) 

GM X Malpura 
2.74±0.08 
(50) 

13.09±0.38 
(47) 

19.37±0.43 
(46) 

24.73±0.56 
(43) 

Malpura X GM 
2.09±0.04 
(76) 

9.84±0.27 
(62) 

16.78±0.38 
(61) 

22.06±0.38 
(54) 

Malpura X GM 
2.09±0.04 
(76) 

9.84±0.27 
(62) 

16.78±0.38 
(61) 

22.06±0.38 
(54) 

Chokla 
2.85±0.04

 

(187) 
14.08±0.21

 

(174) 
20.00±0.27

 

(158) 
25.14±0.27

 

(147) 

Bharat Merino 
2.98±0.06 
(133) 

15.87±0.26 
(110) 

22.54±0.57 
(103) 

22.96±0.50 
(72) 

Avikalin 
2.89±0.04 
(192) 

14.29±0.17       
(185) 

21.56±0.21  
(166) 

25.42±0.27 
(95) 

 
Overall least squares means for greasy fleece yield (Kg) 

Particular 1
st
 six monthly GFY Adult annual GFY 

Malpura 0.551±0.01 (191) 0.810±0.02 (311) 

Garole X Malpura  0.335±0.02 (80) 0.458±0.02 (119) 

GM X Malpura 0.515±0.03 (50) - 

Malpura X GM 0.466±0.03 (60) - 

Avikalin 0.943±18 (172) 1.602±42 (142) 

Chokla 1.005±0.03 
 
(174) 2.312±0.03

 
(223) 

Bharat Merino 0.980±0.03 (93) 1.790±0.03 (174) 

   
     Reproductive performance 

Particulars % Tupping % Lambing  
(Available basis) 

Malpura 90.66 86.02 

Garole X Malpura (GM) 90.78 85.82 

Avikalin 92.00 88.21 

Chokla 92.27 80.69 

 Bharat Merino 88.73 77.64 

 

 

 

 Figure 2. Gain in 1
st
 6 Monthly GFY 
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Marwari Sheep  
 
The overall least square means of lambs at birth, 3, 6, 9 and 12 
months of age during 2006 were 3.02± 0.03, 14.76±0.14, 20.89±0.17, 
25.71±0.19 and 29.83±0.20kg , respectively. A total of 13% twining 
was recorded in the flock during spring lambing. The overall least 
square means for daily pre and post-weaning gains were 131.23±1.41 
and 55.42±0.63g , respectively. The tupping, lambing on available and 
bred basis were 98.00, 88.66 and 90.47%. Average age at first 
lambing was found to be 770 days. The least square means for adult 
spring, autumn, annual and lamb’s I

st
 and 2

nd
 wool clip were 

681.47±11.41, 602.89±7.67, 1283.06±18.49 and 600.92±7.35 and 
764.43±10.70g , respectively. The least square means of fibre 
diameter, percent hetro and hairy fibres, medullation, staple length 
and crimp per cm were 31.99±0.64μ, 37.59±1.69%, 13.18±1.04%, 
50.78±2.14%, 5.35±0.10 cm and 0.59± 0.02 per cm. The overall 
survivability, culling and sale were 98.98, 9.48 and 9.27% , 
respectively during the year 2006-07. Overall mortality was about less 
than 1 percent. The selection differential for 6 month’s body weights 
and 6-monthly first wool clip was 3.57kg and 101g , respectively. A 
total of 91 adult rams were sold for genetic improvement of sheep to 
farmers in the breeding tract of Marwari breed.  

 

Magra Sheep  
 
The overall least square means of lamb’s weights at birth, 3, 6, 9 and 
12 months of age during 2006 were 2.98± 0.03, 14.77±0.18, 
22.06±0.25, 25.92±0.22 and 27.93±0.25kg, respectively. The target 
fixed for the Magra breeds for 6 and 12 month’s weights were 
achieved. The tupping, lambing on available and bred basis were 
93.33, 84.66 and 91.23%.  The replacement rate in the flock was 
12.7%. The least square means for adult spring, autumn, annual and 
lamb’s I

st 
and 2

nd
 wool clips were 1197.49±14.56, 865.33±10.27, 

2071.72±26.10 and 912.72±12.33 and 1012.49±13.62g, respectively. 
The target fixed for adult annual yield of 2kg was achieved. The least 
square means of fibre diameter, percent hetro and hairy fibres, 
medullation, staple length and crimp per cm were 32.55±0.42μ, 
39.17±1.13%, 10.73±0.95%, 49.91±1.78%, 6.47±0.10cm and 
0.75±0.03 per cm. The staple length and fibre diameter was within 
normal range and suitable for carpet manufacture. The overall 
survivability, culling and sale were 99.14, 11.12 and 2.99%, 
respectively during the year 2006-07. The overall mortality was about 
less than 1 percent.  The selection differential for 6 month’s body 
weights and 6 monthly first clip was 4.00kg and 67g, respectively. 

 

Bharat Merino and Gaddi Synthetic Sheep in North 
temperate Climatic Conditions 
 
The overall least square means of lamb’s weights at birth, 3, 6, 9 and 
12 months of age in Gaddi Synthetic sheep were 2.89± 0.08, 
13.07±0.26, 15.98±0.36, 17.04±0.51 and 19.07±0.53kg, respectively. 
In Bharat Merino sheep weights at birth, 3, 6, 9 and 12 month of age 
were 3.07±0.09, 13.21±0.34, 15.95±0.36, 17.63±0.52 and 19.83±0.57 
kg, respectively. The tupping percent was 76.6 in GS and 70.8% in 
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BM. The lambing percent was 98.14 in GS and 76.41 in BM. The least 
square means for six monthly wool yield during spring 2006 was 
0.440± 0.09kg in GS and 0.464±0.06kg and during autumn 2006 was 
0.503±0.02kg in GS and 0.487±0.03kg in BM. Annual wool yield was 
1.272±0.03 kg in GS and 1.220±0.02kg in BM. The least square 
means of staple length, fibre diameter and medulation were 
3.42±0.04cm, 20.72±0.20µ and 0.51±0.16% in GS and 3.36±0.66cm, 
21.02±0.18µ and 0.48± 0.14% in BM, respectively. The overall 
survivability was 89.72% in the flock.  

 
Bharat Merino and Avikalin Sheep at Sub-Temperate 
Climatic Conditions 
  

Bharat Merino Sheep 
 
The pooled body weights at birth, 3, 6 and 12 month of age was 3.67, 
18.96, 27.63 and 41.26kg , respectively. An over all survivability 
irrespective of age groups was 98.82%. The tupping percent was 
93.65 and lambing percent on the basis of ewes available and ewes 
bred was 71.43 and 76.27 , respectively. The annual greasy fleece 
yield in adult and yearling males was 3.47 and 3.12kg , respectively 
whereas in ewes and yearling female was 2.24 and 2.44kg, , 
respectively. The staple length was 7.88cm in males, 6.86cm in 
females. The crimp per cm was 5.13 with fibre diameter of 20.06µ and 
medullation of <1.0%. 
 

Avikalin Sheep 
 
The body weights at birth, 3, 6 and 12 months of age were 3.24, 
18.10, 26.50 and 39.00kg, respectively. The survivability was 100% in 
all the age groups. The tupping percent was 84.21 and lambing 
percent on the basis of ewes available and ewes bred was 84.21 and 
100.00, respectively. The annual greasy fleece yield in adult and 
yearling males was 2.71 and 2.33kg , respectively while in ewes and 
yearling females it was 2.08 and 2.37kg , respectively. The staple 
length was 10.22cm in males, 10.48cm in females; average fibre 
diameter was 28.95µ. The hetero, hairy and kemp fibre of pooled 
samples were 9.90, 1.74 and 7.34% with medullation of 18.99%. 

 

Angora rabbit in North Temperate Climatic Conditions 
   
The doe weight at service in German Angora, British Angora, Russian 
Angora and A-1 cross was 3.37±0.03, 3.80±0.00, 3.75±0.13 and 
3.35±0.13 kg, respectively. The doe weight at kindling was 3.60±0.02, 
4.00±0.00, 3.23±0.13 and 3.58±0.16kg, respectively. The mean litter 
size at birth was 6.11±0.20, 9.00±0.00, 4.83±1.01 and 4.66±1.85 and 
at weaning was 4.90±0.28, 8.00±0.00, 4.00±1.09 and 4.66±1.85, 
respectively. Kit survivability was 80.16, 88.88, 82.75 and 100% in 
respective breeds. Average litter weight at birth was 317.62±10.99, 
265.0±56.37 and 243.33±92.07 in GA, BA, RA and A-1 cross, 
respectively. Average weaning weights were 768.06±9.95, 
460.0±28.47, 501.66±22.53 and 500.71±28.81, respectively. Average 
annual wool yield of GA, BA, RA and A-1 cross flock was 867.98, 
594.97, 603.08 and 531.8g, respectively. The staple length, fibre 
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diameter and guard hair of fibre of German Angora rabbit were 
6.04±0.03cm, 13.64±0.06 micron and 4.04±0.11 %. The mortality 
expressed on EADR basis was 0.67 per 1000 animal days at risk.   

 
Production performance of German Angora 

 
Parameters Value 

Litter Size at Birth (LSB) 6.11±0.20 

Litter Size at Weaning (LSW) 4.90±0.28 

Kit Survivability (%) 80.16 

Average weaning weight (g) 768.06±9.95 

Average Annual wool yield (g) 868.0 

Staple length (cm) 6.04±0.03 

Fiber diameter (µ) 13.64±0.06 

Guard hair (%) 4.04±0.11 

 

Broiler Rabbits in North Temperate Climatic 
Conditions 
 
The doe weights at service in NZW, WG, GG, SC, Dutch and BB were 
4.10±0.09, 3.78±0.12, 3.64±0.05, 3.81±0.21, 2.93±0.09 and 
3.66±0.06kg, respectively. The weights at kindling were 4.02±0.09, 
3.76±0.10, 3.66±0.05, 3.82±0.10, 2.81±0.06 and 3.87±0.09kg, 
respectively. Litter size at birth was 6.30±0.42, 6.29±0.68, 6.38±0.42, 
4.87±0.29, 4.29±0.42 and 6.00±0.67, respectively. The litter size at 
weaning was 5.85±0.42, 4.71±0.74, 6.07±0.38, 4.57± 0.32, 4.58±0.39 
and 5.41±0.57, respectively. The litter weights at birth were 361.75 
±21.5, 334.29±26.3, 349.3±21.6, 287.0±14.1, 237.5±23.5 and 323.6± 
33.0g, respectively. Kit survivability was 92.9, 75.0, 97.8, 93.8, 93.2 
and 83.3 percent, respectively. The weaning weights at 42 day of age 
were 740.50±16.5, 708.60±33.03, 704.7±11.8, 594.9±14.4, 696±17.8 
and 764.1±26.3g, respectively and 84days weights were 1.547±0.01, 
1.571±0.02, 1.467±0.08, 1.483±0.01, 1.493±0.02 and 1.638±0.03 kg in 
NZW, WG, GG, SC, Dutch and BB breeds, respectively.  

 
Production performance of Broiler Rabbit Breeds 

 

Parameters NZW WG GG SC 

Litter Size at Birth (LSB) 6.30±0.42 6.29±0.68 6.38±0.42 4.87±0.29 

Litter Size at Weaning 
(LSW) 

5.85±0.42 4.71±0.74 6.07±0.38 4.58±0.39 

Kit Survivability (%) 92.9 75.0 97.8 93.8 

Average weaning weight 
(g) 

740.5±16.
5 

708.6±33.
0 

704.7±11.
8 

594.9±14.
4 

84 day body weight (kg) 1.55±0.01 1.57±0.02 1.47±0.08 1.48±0.01 

 

 

Genetic Improvement of Sirohi Goats for Meat and 
Milk Production 
  
The body weights at birth weight, 3, 6 and 12 months of age were 
3.22, 11.51, 15.31 and 23.02kg, respectively. The milk yield of goats 
for 90days, 150days and total lactation was 77.75, 101.84 and 
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102.19kg, respectively. Average lactation length was 161.9 days. The 
tupping and kidding percent on the basis of does available were 93.13 
and 72.69 percent, respectively. The overall mortality percent 
irrespective of age and sex was 1.94. The selection differentials of 
selected male kids from population for 9 months body weights and 
their dam Ist lactation days milk yield at 150 was 3.95 and 24.10kg, 
respectively. Forty-eight males were sold to breeders for genetic 
improvement of meat and milk of native goats. 
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Projects 
 
Feed and Fodder Resource Development for Small 
Ruminants in Semi-Arid Regions 
 
Sub- Project: Effect of Solar Reflectance and CO2 
Concentration on Crop Productivity under Ardu 
Based Agro-Forestry System in Semi-arid Region 
J.S. Mann, S.C. Sharma and H.S. Jat 
 
Sub- Project: Performance of Crops in Agro-Horti-
Pasture System 
J.S. Mann, S.C. Sharma and Roop Chand 
 
Sub- Project: Tree-Crop Interaction in Agro-forestry 
system in Relation to Reflectance and CO2 
Concentration and its Effect on Productivity of 
Crop 
S.C. Sharma, J.S. Mann and H.S. Jat 
 
Sub- Project: Development of Silvipasture System 
through Agronomical Manipulation for Improving 
Productivity of Sloppy Degraded Land in Semi Arid 
Conditions 
S.C. Sharma, J.S. Mann, H.S. Jat and Roop Chand 
 
Sub- Project: Improvement and Management of 
Community Grazing Lands Through Improved 
Agro-Techniques in Semi-Arid Regions 
J.S. Mann S.C. Sharma L.R. Meena H.S. Jat and Roop 
Chand  
 
Sub- Project: Selection of Model Plant of Ardu 
(Ailanthus spp.) from the Existing Species 
Available/ Variability in the Semi-Arid Regions 
H.S. Jat, J.S. Mann and S.C. Sharma 
 
Sub- Project: Impact of Quality of Well Water on 
Soil Properties and Forage Production at Farmer’s 
Fields 
Roop Chand J.S. Mann S.C. Sharma and L.R. Meena 
 
Feed and Fodder Resource Development for Small 
Ruminants in Arid Region 
K.C. Sharma 
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Solar Reflectance and CO2 Concentration under Ardu 
Based Agro-Forestry System   
 
The fresh and dry weights per plant at 15, 30 and 45 day after sapling (DAS) 
were higher in two and three-tier agro-forestry systems in comparison to 
single-tier system. Average seed yield and biomass yield was higher in three 
and two-tier by 4.81 and 9.87% than single-tier system. The dry fodder and 
biological yield in three-tier was higher by 4.71 and 10.53 per cent than two 
tier system and 6.24 and 17.12 per cent than single tier system. All the 
arable crops (Pearl millet, groundnut and green gram) produced almost 
similar dry fodder, seed and biomass yields when sown either as sole crop or 
in combination with cenchrus as strip in the ratio of 3:2. The seed, dry fodder 
and biological yield of cenchrus grass were higher when sown with green 
gram and groundnut in strips in comparison to pearl millet.  

 

Agro-Horti-Pasture System 
  
Average plant heights at 30 and 60 DAS, fresh and dry weight at 15, 30 and 
60 DAS along with grain, dry fodder and biological yield were not significantly 
differed either grown as open field or in association with Aonla and Ber fruit 
trees. Maximum fresh weight per plant was recorded in open field in case of 
groundnut which was at par with Aonla in association and significantly 
superior to Ber association.  

 

Tree-Crop Interaction in Agro-forestry System  
 
Maximum plant height was recorded in association with Ardu and Siris and 

significantly higher to Neem and Babool association. Average grain yield in open 

conditions and with Siris, Ardu and Babool was registered significantly higher in 

comparison to Neem association. Maximum biomass yield was recorded in Siris 

association. Maximum dry fodder yield was recorded in cenchrus under open field 

conditions, which was at par with Siris, Ardu, Babool and significantly higher to 

Neem association. In case of Bajra dry fodder yields were at par among various trees 

except Babool association. Similar results were also observed in biomss production 

in case of cenchrus, however, in Bajra biomass production except Ardu and Babool 

association, rest of treatment registered at par biomass yields. 

 

Development of Silvipasture System on Sloppy Degraded 
Land  
 
Cenchrus pasture development on sloppy degraded lands and plantation of 
fruit and fodder trees could not bring about significant variation among plant 
height, plant population, fresh and dry weight per square meter of cenchrus 
and other grasses at 45 days, relative percentage of cenchrus, tillers/plant of 
cenchrus at 45days. The place of planting at upper, middle and lower contour 
also could not registered significant variation in growth parameters of 
cenchrus and other grasses and their yields; however, biomass yield was 
comparatively higher towards lower side of the slope i.e. lower contours. With 
V-ditch contour bunds, among tree species, Babool registered considerably 
higher survival as compared to Ber and Aonla. Maximum survival was 
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observed when tree species were planted inside V-ditch followed by above 
V-ditch planting and outside V-ditch planting. 

Improvement and Management of Community Grazing Land 

 
Ten-hectare area of community grazing land of Kantoli village was 
sown with Cenchrus ciliaris and Lasiurus sindicus grasses in the 
month of July 2005 and saplings of Neem, Babool and Orinzia were 
planted. The survival rate of the Neem, Babool and Orinza tree 
saplings ranged between 66-85%.  
 

Genetic studies of Ardu (Ailanthus spp.)  
 
The saplings of Ardu were developed in nursery. After 45 days of age, 
saplings were transplanted in the field for further studies. For genetic studies 
the amplifications of 16S-23S Internal Transcribed Spacer (ITS) were used 
for species differentiation between Ailanthus avikanians and Ailanthus 
excelsa. DNA sequencing was carried out for differencing the nucleotide of 
the two species of Ardu. The positive clones were sequenced and 
compared. The sequence comparison revealed few single nucleotide 
changes and a deletion of a single nucleotide from the Ailanthus excelsa 
between the two different species. The DNA sequencing indicated that these 
two species were different. 

 

Improvement of Soil Properties  

The application of gypsum and Farm Yard Manure (FYM) significantly 
increased the growth and yield of rabi and kharif crops. Grain yield of green 
gram was significantly more in 5.0 ton gypsum application than 2.5 ton /ha. 
The application of gypsum and FYM improved soil pH, organic carbon and 
bulk density. Application of gypsum and FYM ameliorants soil and improves 
in soil health viz., reduction in soil pH, increase in organic carbon and slight 
reduction in bulk density for better growth and yield of crops. 

 

Feed and Fodder Resource Development in Arid Region 
 
Among rejuvenation techniques, stubble burning was found better and 
provided maximum dry matter yield of 32.6q/ha followed by pruning. The 
effect of frequency of irrigation on productivity and viability of sewen seed 
production during summer season revealed that the frequency of irrigation 
did not support seed production but benefited the growth and dry matter 
yield of sewen grass. The integrated management of oat improved crop 
growth and physiological parameters, which improved yield attributes and 
fodder yield positively.  
 
Application of nitrogen significantly improved green and dry yield and fodder 
yield. Maximum green fodder yield was obtained with dose of 150 kgN/ha 
and it was 90.8, 37.4 and 9.49% higher than that obtained at 0, 50 and 
100kgN/ha, respectively. The inoculation of Azobactor bio-fertilizer 
significantly improved the green and dry fodder yield by 6.04 and 6.49% 
over un-inoculated one. The applications of sheep manure at the rate of 
10t/ha improved the green and dry fodder yield to the extent of 23.9 and 
25.5% over no organic manure. The intercropping of cluster bean and pearl 
millet provided 21.3 and 17.5% of cluster bean in total yield in the ratio of 
1:2 and in 3:3, respectively.  

 

 

 

DNA profiling of Ardu as 

generated by ITS 

 

 

 

 

 

1.25KB 



Annual Report 2006-07                                                  CSWRI 

 32 

 

 

 

U
ti

li
z
a
ti

o
n

 o
f 

F
e
e
d

, 
F

o
d

d
e
r 

a
n

d
 

P
a
s
tu

re
s

 

Projects 
 
Utilization of Different Types of Pastures and Silvi-
Pastures for Sheep Production  
S. K. Sankhyan, A.K. Shinde and D.L. Verma  
 
Sub-Project: Planned Supplementation of Grazing Sheep 
during different Physiological Stages 
B. Srinivas 
 
Identification, Evaluation, Improvement and Utilization of 
Newer Unconventional Feed Resources for Sheep 
M. K. Tripathi, R. C. Jakhmola and P. K. Jain 
 
Nutrition and Feeding of Sheep for Improving Quantity 
and Quality of Mutton Production 
S. A. Karim, M. K. Tripathi, R. S. Bhatt, O. H. Chaturvedi and 
D.L. Verma 
 
AICRP on Improvement of Feed Resources and Nutrient 
Utilization in Raising Animal Production 
A.K. Shinde and S.K. Sankhyan 
 
Developing Feeding System for Improving Sheep 
Production under Arid Region 
R.K. Sawal, K.C. Sharma and R.C. Jakhmola 
 
Least Cost Nutrient Input Output Relationship in Sheep 
and Rabbit Feeding in Lower Himalayas 
P.S. Oberoi, K.S. Risam, S.R. Sharma 
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Supplementation of Grazing Lambs   
 

A flock of 65 adult sheep was identified in a village located in the vicinity of 
the Institute. Lambs at 3 month of age divided into two groups. Average body 
weight of weaner lambs in both the group was 11.1kg. One group of lambs 
was offered lamb ration at the rate of 1.5% of their body weights (150 to 200g 
per day), while the second group was maintained exclusively on grazing 
resources. Daily dry matter intakes in G1 and G2 were 797 and 996g, 
respectively. The diet samples contained DM 84.2, OM 70.9, CP 10.0, NDF 
62.8, ADF 47.5, cellulose 32.0 and lignin 8.2%.  Digestibility of DM, CP, NDF, 
ADF and Cellulose were 36.6 and 43.7; 30.3 and 44.7; 30.5 and 37.5; 26.5 
and 38.1 and 73.6 and 71.7% in G1 and G2, respectively. The body weights 
of lambs at 6 months of age in G1 and G2 were 15.9 and 18.4kg, 
respectively. In another experiment during Nov 2006 body weights of 20.7 
and 16.7kg at 6 month of age were achieved in supplemented and non-
supplemented groups. Daily supplementation of concentrate mixture at the 
rate of 200g during 3-6 month of age provided additional benefit of Rs 
300/lamb through sale of lambs. 

       

Supplementation of Grazing Sheep  

The planned supplementation of concentrate mixture in pregnancy stages of 
sheep was carried out. The sheep up to first 90 days of pregnancy were 
maintained on uniform feeding regimen. Thereafter they were divided into six 
groups. The concentrate mixture was supplemented at the rate of 0g, 100g, 
200g, 300g, 400g and 500g in the six groups in addition to grazing on 
available pasture. All the animals from 100g of supplementation onward were 
in positive nitrogen balance. It was found that supplementation of 300g 
concentrate mixture was adequate to meet the requirement of dam as well as 
growing fetus.   

 

Newer Unconventional Feed Resources for Sheep 
  
Evaluation of Fallen Tree Leaves 

 
Fallen tree leaves (FTL) contained almost double crude protein than wheat 
straw (WS), however FTL had 6 % higher lignin and 1.5 % ADF bound CP.  
Fiber fractions were lower in FTL than WS. Total phenols and condensed 
tannin contents were sizably higher in FTL compared to wheat straw. 
 
Wheat straw based complete feeds containing 10% (FTL-10), 20% (FTL-20) 
and 30% (FTL-30) FTL were prepared and fed to adult rams. The animals 
relished all types of experimental CFB and also maintained their body 
weights during trial period. Dry matter intake (On % BW) ranged from 2.90 
(FTL-0) to 3.19 (FTL-20), the difference being non-significant (P=0.721). The 
dry matter digestibility of FTL-0 diet where wheat straw was used as sole 
roughage was 51.2%.  By replacing part of wheat straw with FTL in Complete 
Feed Block, digestibility of DM decreased slightly but the decrease was non-
significant  (p=0.896). The digestibility of OM and CP also did not vary 
significantly (P>0.05) among treatments. The digestibility of NDF, ADF and 
hemicellulose was significantly lower (P<0.05) in FTL-20 and FTL-30 than 

Planned supplementation of 
300g of concentrate mixture 
was found adequate to meet 
the requirement of dam during 
pregnancy 

Fallen tree leaves can 
be incorporated in the 
diet of sheep upto 20% 
in the feed blocks 

Supplementation of 
concentrate mixture @ 200g 
during 3-6 month of age 
provided additional benefit of 
Rs 300/lamb sold on live weight 
basis  
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FTL-0. The replacement of wheat straw with FTL at 50% level (FTL-30) 
decreased cellulose digestibility by 20% over control. However, the rumen 
pH and concentration of ammonia-N in the rumen of animals was within 
normal range. The microbial synthesis in rumen also did not adversely 
affected by replacing wheat straw by FTL. The diet with FTL-30 induced 
energy deficiency as indicated by a significant increase (P=0.014) of NEFA 
levels while other dietary treatments had similar NEFA levels. Serum protein 
and globulin contents were highest in animals fed FTL-20. Blood urea-N and 
serum ALP activity were not affected by FTL feeding. The results indicated 
that FTL could be used as partial source of roughage in CFB. 

 

Nutrients and Anti-Nutrients in Fallen and Harvested Tree 
Leaves  
 
Harvested leaves contained higher CP and low fibre constituents, lignin, ADF 
bound-CP, phenol and condensed tannins than fallen leaves still it was found 
optimum for rumen microbial growth and fermentation. The CP content of 
fallen Ardu, Sirus and Neem leaves was 9.3, 12.1 and 6.20 , respectively; 
corresponding values for harvested leaves were 17.0, 21.76 and 12.15%. 
Total phenol (TP) content varied between 22.8-38.8 and 14.3-36.81 mg/kg 
and condensed tannin (CT) content varied between 2.1-18.1 and 1.6-31.38 
mg/kg , respectively in fallen and harvested leaves. Neem leaves had lower 
CP and higher TP and CT contents compared to Ardu and Sirus leaves.  

 

Chemical Evaluation of Spice Straws   

The straw samples of six seed spices viz., Coriander, Cumin, Methi, Dill, 
Fennel, Ajwain were obtained from NRC on Seed Spices, Ajmer. The 
samples were analyzed for crude protein (CP), organic matter (OM), and 
plant cell wall constituents.  The CP content of straws ranged between 3.33-
13.61%. The cumin straw contained 13.6% CP while in other straws CP 
contents ranged between 3.3-5.4%. The OM contents of straws ranged 
between 90.4-94.6%. The cumin straw had lower content of NDF, ADF, and 
cellulose and higher content of hemicellulose than others. Apparently these 
straws especially cumin straw can be used in limited portion in feed block. 

 

Feeding of Lamb for Mutton Production 
 
The available damage wheat inclusion depressed DMI in a linear manner. 
Complete replacement of maize with available damage wheat depressed 
DMI by 20 %. Dietary inclusion of available damage wheat also affected 
growth. The highest ADG of 153.9g was recorded in lambs fed diets 
containing 353 g available damage wheat and the lowest ADG of 108.5g was 
recorded in lambs fed diet with 470g available damage wheat replacing 
maize by 75 % and 100% , respectively. Haemoglobin level and WBC counts 
were not affected by to available damage wheat levels. However, AD 
inclusion increased haematocrit (Hc) level in a linear (P=0.003) manner. Red 
blood cell counts followed the trend similar to Hc. Among the differential 
count eosinophils count declined with increasing available damage wheat 
levels and was lowest in lambs where available damage wheat completely 
replaced maize. MCH level was higher in available damage wheat included 
diets, while MCHV decreased linearly with increased level of available 
damage wheat. Blood glucose level was significantly (p<0.05) higher in 
lambs fed 353 g available damage wheat diet, while other dietary groups had 

Coriander, Cumin, Methi, Dill, 
Fennel, Ajwain spice straws 
screened for inclusion in the 
ration of sheep  
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similar glucose levels. Serum protein was higher (p<0.05) in control and 118 
g AD fed lambs. The AD inclusion reduced serum protein level in a linear 
(p<0.01) manner. Similarly serum globulin level reduced linearly with 
increasing AD levels in the diet. Albumin to globulin ration widens linearly 
(p<0.05) with higher AD inclusions. Blood and serum urea nitrogen levels 
were significantly higher (p<0.05) in lambs fed 353 g AD diet, which showed 
a linear (p<0.05) relationship with increasing levels of AD in diet. Serum 
activities of acid and alkaline phosphatase, ALT and AST were estimated to 
assess liver function. The activities of acid and alkaline phosphatase, and 
AST did not affect due to levels of AD in diet. However, ALT activity 
increased significantly (p<0.05) at a level of 235g/kg or higher level of 
incorporation in diet. The AD inclusion levels increased ALT activity in a 
linear (p<0.05) manner. Interestingly mean ALT activity level reduced, 
whereas AST activity levels increased with prolonged feeding experiment. 
Serum IgG level determines cellular immunity status of animal and which did 
not affect by levels of AD inclusion in diet. Serum IgG level was decreased 
with progress of time. 

 
Effect of feeding mixed live yeast culture (Kluyveromyces marximanus NRRL 
3234, Saccharomyces cerevisiae NCDC 42, Saccharomyces uvarum ATCC 
9080 in 1: 1: 1, ratio) on performance, nutrient utilization, rumen fluid pH, 
ciliate protozoa population and microbial protein synthesis in pre-weaner 
lambs was studied. The mixed culture was fed at the rate of 1ml kg

-1
 live 

weight, which had 1.5-2×10
13

 live cells ml
-1

. Total milk and milk dry matter 
intake was higher in control lambs. Feed dry matter intake was 75.2 and 73.7 
g kg

-1
 W

0.75
 or 3.63 and 3.61% of live weight in control and yeast group, 

respectively. Digestibility coefficients of DM, OM, NDF and ADF were higher 
for yeast-supplemented animals. Nutritive value of diets, energy intake (ME, 
MJ/day), DCP intake (g/ day) and nitrogen utilization were similar in control 
and yeast supplemented lambs. Urinary allantoin excretion and efficiency of 
microbial protein synthesis was also not affected by yeast feeding. However, 
yeast feeding increased rumen pH. ADG was 156 and 163g in control and 
mixed yeast fed lambs, respectively.  
 
Three yeast strains Kluyveromyces marximanus NRRL-3234 (KM), 
Saccharomyces cerevisiae NCDC-42 (SC) and Saccharomyces uvarum 
ATCC-9080 (SU), were evaluated for their suitability as probiotic in pre-
weaner lambs feeding on performance, feed fermentation, rumen fluid pH, 
ciliate protozoa population and microbial protein synthesis during pre-
weaning phase. Dry matter intake was higher in SC lambs compared to KM 
and SU. Digestibility coefficients of dry matter, organic matter, crude protein, 
neutral and acid detergent fibre were lower by 5-10 % units for SC lambs 
compared to KM or SU lambs. Nutritive value of diets and nitrogen utilization 
were similar among lambs in different groups. Urinary allantoin and efficiency 
of microbial protein synthesis was 121.4, 146.4 and 98.0gkg

-1
 digestible 

organic matter intake, respectively in KM, SC and SU supplemented lambs.  
Feeding of different yeast culture to pre-weaner lambs did not influence 
ruminal fluid pH, TVFA and TCAppt-N concentrations in SRL. Holotricks 
ciliate population did not affected by yeast culture feeding, however 
spirotricks population particularly Entodinium spp. population increased (p = 
0.030) by SU culture feeding but diplodinium spp. did not affected. Total 
ciliates protozoa population increased significantly by SU culture feeding was 
a reflection of increased Entodinium spp populations. ADG was 152, 142 and 
177g, , respectively in KM, SC and SU supplemented lambs. Though, KM, 
SC and SU exhibited similar response on lambs still, a trend of increased 
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growth, accelerated digestibility coefficients and greater ciliates number are 
indicative of Kluyveromyces marximanus as superior probiotic yeast strain for 
ruminant feeding.  
 
Thirty-nine newborn Malpura lambs (15 day old) were maintained on three 
feeding regimen.  In GI lambs were reared on conventional management 
practices viz., milk suckling and grazing. The lambs in G-II were offered ad 
lib creep mixture in addition to the group one. In G-III the lambs were offered 
ad lib milk replacer in addition to G-II.  The average daily gain was 89.6±7.4g 
in G-I, 146.6 ±7.6g in G-II and 154.4±4.6g in G-III group. The feed conversion 
ratio was 3.81±0.14 in G-III, 3.86±0.13 in G-II and 4.60±0.29 in G-I.  
 
During post weaning period the lambs were grazed during the daytime and 
offered ad lib finisher ration during the night hour. The six-month body 
weights were 27-23±1.30kg, 31.11±1.61kg and 32.00±0.89kg in G-I, G-II and 
G-III, respectively. Feed conversion ratio was 6.32±0.25 in G-I, 5.13±0.15 in 
G-II and 5.17±0.20 in G-III. Wool yield was highest in G-III followed by G-II 
and was lowest in G-I. The staple length was 9.53±1.37 cm in G-III, 
9.21±0.41cm in G-II and 7.96±0.30 in G-I. The digestibility of cellulose and 
hemicellulose was highest in the G-I as compared to G-II and G-III.  

 

Improvement of Feed Resources and Nutrient Utilization in 
Raising Animal Production 
 
Mineral content of soil of different agro-climatic zones of semi-arid region of 
Rajasthan showed 0.22-0.35 g% calcium. Magnesium content was in the 
range of 0.010-0.016g% in different agro-climatic zones. Iron was 18-22 ppm 
in agro-climatic zones III-A and III-B, 44.59ppm in agro-climatic zone IV-A, 
68.70 ppm in agro-climatic zone V and 170.07ppm in agro-climatic zone IV-
B. Zinc content of soil in all the agro-climatic zones was 5.00-7.00ppm except 
13.64 ppm in agro-climatic zone IV-B. Manganese content of soil was 
18.03ppm in agro-climatic zone III-A, 22.35ppm in zone III-B, 40.85ppm in 
zone IV-A, 103.64ppm in zone IV-B and 55.84ppm in zone V. Copper content 
of soil in agro-climatic zone III-A was 1.86-3.76ppm. Iron, zinc, manganese 
and copper content of agro-climatic zone IV-B were higher than other zones.   
Milch cows and buffaloes yielding 8 kg of milk daily under prevailing feeding 
practices are able to meet the requirement of DM, DCP and TDN. Other 
categories of cows are remained short of DM, DCP and TDN intakes. The 
deficiency of Ca and P minerals in pregnant, milch and dry cows in IIIA and 
IIIB was recorded. In addition to Ca and P, deficient of Zn in milch buffaloes 
in IIIB was recorded. In IVA, milch cow were able to meet the requirement of 
DM, DCP and TDN and buffaloes were slightly deficient in DCP intakes. The 
deficient of P and Zn in milch cows and buffaloes was recorded in IVA. The 
requirement of DM, DCP and TDN was met in pregnant, milch and dry cows 
and buffaloes except heifers. The requirement of Zn, Mn, Fe, Cu and Mg are 
met from the existing feeding system on the grazing resources however the 
requirement of Ca and P was found deficient in all the categories of cattle 
and need to be supplemented through the mineral mixture in agro-climatic 
zone IVB. In agro-climate zone V, milch cows were able to meet the 
requirement of DM, DCP and TDN but buffaloes were remained deficient in 
all these nutrients. The deficiency of Ca, P and Zn was common in cows and 
buffaloes of the agro-climate V.  
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Lactating sheep and goats are unable to meet the requirements of DM, DCP 
and TDN under existing feeding practices on community grazing lands in III-
A, III-B IV-A and V. The diet of adult sheep contained adequate level of all 
minerals except P. The diet of lactating and pregnant sheep and goats 
contained inadequate level of Ca and P except Mg, Cu, Zn, Mn and Fe in 
agro-climatic zone III-A. The diet of pregnant and lactating sheep and goats 
is found to be deficient in Ca, P and Zn content in agro-climatic zones III-B. 
Sheep and goat diets contained lower level of P and Zn than requirement in 
agro-climate IV A. The intake and requirement study showed that small goat 
breeds of the IVB in all the categories are deficient in DM, DCP and TDN 
when compared with the requirement suggested for large breeds. The 
requirement of Cu, Mn, Zn, Fe and Mg are met from existing feeding 
practices but they were found to be deficient in Ca and P and need to be 
supplemented through mineral mixture. Ca, P and Zn content of diet on 
grazing resources of region are lower in required concentration than 
requirement, while the diet of goats on brushing and grazing resources is 
deficient in P and Zn in agro-climate V. 
  
Area specific mineral mixture consisting of di calcium phosphate, calcium 
carbonate, zinc sulphate, copper sulphate, cobalt sulphate and common salt 
in different proportions for different agro-climatic zones of semi-arid 
Rajasthan has been developed based on deficiencies of these minerals in 
the diets or rations of animals during different physiological stages. 
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Pasture Improvement and Utilization under Arid Region 
  
Lasiurus sindicus, Cenchrus ciliaris, Penicum turgidum and Dactylactinum 
were dominating grass species in the pasture. One of the paddock was 
restricted from grazing by the sheep, this has resulted in increase of ground 
vegetation. Availability of annuals was not affected in pasture plot A whereas 
it was decreased in B, C and E. however it was improved in D. Higher 
biomass yield was observed in August than March. However, inedible 
biomass was higher during March than during August. Total yield was almost 
similar in both the season. 

 

Least Cost Nutrient Input Output Relationship   
 
A study was conducted to estimate the DMI, digestibility and losses of green 
fodder falling from cages in Grey Giant rabbits. Average DMI was 0.164g 
daily and digestibility was 59.32%. It was found that 36.60% of the green 
fodder (Tall fescue) and concentrate losses occurred due to falling from 
cages after nibbling by the rabbits. A study was conducted to compare the 
effect of feeding soaked soybean + maize and green oat (G1), soaked and 
heat-treated soybean + maize (G2) and green oat and pellet concentrate and 
green oat (G3) in Grey Giant rabbits. Average intake of DM was 0.129, 0.129 
and 0.128kg and digestibility of DM was 60.11, 60.25 and 56.96% in the 
respective groups. No ill effect of feeding soaked and soaked and boiled 
soybean feeding was observed on rabbit’s health. 

The feasibility of replacing 
pellet feed with soaked 
soybean and maize without 
and with heat treatment in 
broiler rabbit was studied. 
No ill effect of feeding 
soaked and soaked and 
boiled soybean feeding 
was observed on rabbit’s 
health 
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Projects 
 
Ex-situ Conservation and Artificial Insemination with 
Frozen Semen 
Anil Joshi, Davendra Kumar, S.M.K. Naqvi, V.P. Maurya, S. 
Saha and B.S. Mehta  
 
Biotechnological Approaches for Augmenting Sheep 
Reproduction 
S.M.K. Naqvi, R. Gulyani, S. Saha, Anil Joshi, V.P. Maurya, 
Davendra Kumar, Sajjan Singh and Q. Sheikh  
 
Physiological and Performance Adaptability of Sheep 
under Hot Semi- Arid Environment 
V.P. Maurya, S.M.K. Naqvi, Anil Joshi, Davendra Kumar, R. 
Gulyani and S. R. Pareek   
 



Annual Report 2006-07                                                  CSWRI 

 40 

 

 Artificial Insemination with Frozen Semen 

  The semen of Bharat Merino rams was freezed in programmable cell 
freezer under controlled conditions. Semen of initial good quality was 
packaged in medium size straws after dilution and cooled from 25° to 5°C at 
the rate of 0.15°C per minute and kept for equilibration for 2 h inside the 
programmable cell freezer. The straws after equilibration were frozen from 
5° to –125°C @ 25°C per minute and then plunged in liquid nitrogen for 
storage. The straws were thawed at 60°C for 10 seconds in a water bath 
and the quality of frozen-thawed spermatozoa was assessed prior to 
insemination. The post-thaw motility of straws was found in the range of 50-
75%. 

Fertility trials were conducted in ewes with frozen-thawed semen using 
transcervical artificial insemination (TCAI) technique and with freshly 
diluted liquid semen using per-os artificial insemination. TCAI with frozen-
thawed semen was performed in 42 cycling Bharat Merino ewes for one 
cycle during autumn 2006. Nine ewes diagnosed pregnant on the basis of 
ultrasonography gave birth to lambs of which 1 delivered twins resulting in 
the birth of 10 lambs (4 males and 6 females).  

Per-os artificial inseminations were performed in 28 adult Malpura ewes 
for one cycle during autumn 2006 using freshly diluted semen of 4 Garole 
rams. Nine ewes gave birth to lambs of which 1 delivered twins resulting 
in the birth of 10 lambs (4 males and 6 females). Only nine (32.1%) ewes 
were presented for AI in their 1

st
 estrus cycle, remaining sixteen (56.2%) 

and three (10.1%) ewes were presented in their 2
nd

, and 3
rd

 estrus cycle,  
respectively. The ewes inseminated in 1

st
 estrus cycle resulted in 44.4% 

(4/9) lambing, whereas ewes in 2
nd

 and 3
rd

 estrus cycle resulted in 31.3% 
(5/16) and 0% (0/3) lambing, respectively. 

 

Summarized data on TCAI of Bharat Merino ewes with frozen semen during 
autumn 2006 (degree of penetration wise) 

 

Degree of 
penetration 

No. of ewes 
inseminated 

Conception Lambing 

NR basis PD basis 

No % No % No % 

Os 4 2 50 1 25 1 25 

Mid 5 4 80 1 20 1 20 

Full 33 24 72.7 11 33.3 7 21.2 

Overall 42 30 71.4 13 30.95 9 21.4 

 

 

Biotechnological Approaches for Augmenting Sheep 
Reproduction 

 Multiple births through precise control of ovulation using exogenous 
hormones were induced in Malpura ewes during autumn season. Ewes were 
synchronized for estrus by injecting two doses of 1.5 ml PGF (Lutalyse @ 7.5 
mg) ten days apart. The ewes treated with Ovagen exhibited estrus earlier 

(43.52.20h) than PMSG + GnRH treated ewes (49.03.93 h) and control 

(58.33.13 h). Mean number of ovulation (No of CL) was relatively higher 
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(3.10.60) in PMSG +GnRH regimen as compared to Ovagen regimen (1.8 

0.48) and control (1.30.16). The proportion of ewes had 2-3 ovulations was 
comparatively higher (80%) in Ovagen regimen than in PMSG + GnRH 
regimen (50%) and control (25%). 

A study was undertaken to produce embryos from Garole sheep and assess 
the embryo survival and development of progeny following transfer of either 2 
or 3 embryos into non-prolific large size Malpura recipient ewes. On 
superovulation treatment, mean ovulation rate of 9.5 was achieved. A total of 
55 embryos were transferred in 24 recipients. Mean number of embryos 
recovered per ewe flushed was 7.3. A total of 18 lambs were produced 
through embryo transfer. 

Indigenous vaginal sponges (50 No) with and without drug were prepared for 
estrus induction in anoestrus buffaloes at CIRB, Hisar. First trial was 
undertaken to determine the in situ retention period of vaginal sponges in ten 
anoestrus buffaloes. The retention of sponge in vagina for 15 days was 
achieved in 40% buffaloes. 

The efficacy of indigenous vaginal sponges in inducing estrus among 
anoestrus ewes during non-breeding season was examined in 361 adult 
acyclic ewes. Sponges were implanted in the vagina for 12 days and on the 
day of sponge withdrawal, PMSG in two doses either 400 IU or 200 IU was 
injected intramuscularly. 81.7% (295 out of 361) ewes exhibited estrus with in 
sixty hours after withdrawal of sponges. The mean onset of estrus after 

removal of sponges was 37.8  0.65 h. PMSG dose level (200 vs 400 IU) did 
not influence the estrus responses (onset and incidence). 

The effect of body condition score of ewes on estrus synchronization by 
using indigenously developed vaginal sponges was also studied. The onset 
of estrus was significantly (P<0.05) delayed in 2.5 BCS ewes as compared to 
3.0-3.5 BCS ewes. The estrus duration was significantly (P<0.01) lower in 
2.5 BCS ewes as compared to 4.0 BCS ewes. The ovulation rate in 4.0 BCS 
ewes was at relatively higher side as compared to 2.5 and 30-3.5 BCS ewes 
but did not approach to significant level.  

 

Adaptability of Sheep under Hot Semi- Arid Environment 
  

 
Sheep were classified on the basis of BCS. The ewes of 2.5, 3.0 and 3.5 
BCS were marked as Group-I (G1), Group-II (G2) and Group-III (G3) , 
respectively. The heart girth and body weight of G1 ewes was lower as 
compared to G2 and G3 in both the breed. In Malpura ewes, highest lambing 
rate was recorded in G3 (87.4%) followed by G2 (84.2 %) and G1 (80.0%) 
ewes. The birth weight of lamb in G1 (2.6 kg) was significantly (P<0.05) lower 
as compared to G2 (3.1 kg) and G3 (3.3 kg). In Garole X Malpura (GM) 
ewes, highest lambing rate was obtained in G2 (91.4%) followed by G1 
(83.3%) and G3 (80.0%). The BCS of ewes did not have any significant 
effect on the twinning percent of GM ewes. The birth weight of lamb in G3 
(3.1 kg) was significantly (P<0.05) higher as compared to G1 ewes but did 
not differ significantly with G2 ewes.  

Malpura ewes were were classified in Group-I (G1) 2.5 BCS, Group-II (G2) 
3.0-3.5 BCS and Group-III (G3) 4.0 BCS. The respiration rate, pulse rate and 
rectal temperature were relatively lower in G-1 as compared to G2 and G3. 
The G-1 ewes had significantly (P<0.01) lower PCV (32.5±0.59%), 
hemoglobin (9.66±0.09 g/dl) than G2 (35.2±0.66%, 10.8±0.06 g/dl) and G3 

 

 

Fetal sac and fetus at 40 
day pregnancy 
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(38.8±0.41%, 11.1±0.05 g/dl) ewes. The onset of estrus was significantly 
(P<0.05) delayed in 2.5 BCS ewes as compared to 3.0-3.5 BCS. The estrus 
duration was significantly (P<0.01) lower in 2.5 BCS ewes as compared to 4.0 
BCS. The intensity of sexual behaviour (circling, tail fanning, head turning, 
standing and approaching to ram) was lower in G-1 ewes as compared to G2 
and G3. The conception rate in ewes was confirmed by ultrasonography. The 
wool yield was significantly (P<0.05) lower in G-1 ewes as compared to ewes 
of other two groups. 

 

Effect of BCS on physiological response and blood profile of Malpura ewes 

 

Attributes   2.5 BCS 3.0-3.5 BCS 4.0 BCS 

Res. rate 
Breath/min) 

Morning 16.0±0.42 19.0±0.08 19.6±0.04 

Afternoon 25.4±.0.6 31.6±1.25 39.6±2.22 

Pulse rate 
(Beat/min) 

Morning 58.0±2.08 60.4±1.65 64.8±0.85 

Afternoon 66.4±1.11 71.4±0.6 75.0±1.00 

Rectal temp. (°C) 
Morning 38.1±0.06 38.1±0.05 38.2±0.06 

Afternoon 38.6±0.08 38.7±0.06 38.9±0.04 

PCV (%) - 32.5±0.59 35.2±0.66 38.8±0.41 

Hb (gm/dl) - 9.66±0.09 10.8±0.06 11.1±0.05 

Wool Yield - 490±20.5 650±48.5 709±52.2 
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Genome Analysis of Sheep Breeds by Molecular Methods  
Satish Kumar and A.K. Mishra 
 
Genetic Improvement of Resistance to Haemonchus 
contortus in Sheep  
D. Singh, C.P. Swarnkar, Sushil Kumar, A.K. Mishra, L.L.L. 
Prince, Satish Kumar and A.L. Arora   
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Genome Analysis of Sheep Breeds  
 
The DNA repository of Ganjam (83), Kendrapara (46), Deccani (45), Nellore 
(50), Nali (50), Magra (47), Chokla (60), Garole (70), Patanwari (54), 
Marwari (85), Kheri (55), Malpura (82), Muzaffarnagri (55), Jaisalmeri (55) 
and Sonadi (50) has been created for various genomic studies.  

 
Identification of FecB Gene  

 
A total of 90 individuals of Garole sheep screened for the FecB mutation, 
out of that 74 were BB, 13B+ and 3++ for the FecB gene. The majority of 
Garole individuals (96.7%) carried the FecB gene. A total of 301 animals 
were screened for FecB mutation, out of that 40 were homozygous, 177 
heterozygous and 84 non-carriers. The majority of GM animals (72.1%) 
carried the FecB gene. From F1 GM population, 70 individuals were 
genotyped of which 59 were heterozygotes (B+) and 11 non-carriers (++). 
In F2 generation, 153 GM animals were genotyped, out of which 21 
homozygous (BB), 80 heterozygous (B+) and 52 non-carriers (++). In F3 
generation, 71 animals were screened, out of that, 17 homozygous (BB), 35 
heterozygous (B+) and 19 non-carriers (++). Seven individuals were 
belonging to F4 generation, out of which 2 were homozygous, 3 
heterozygous (B+) and 2 non-carriers for FecB gene. The results confirmed 
that the FecB gene is segregating in to different generations. 

  
The homozygous Garole rams (BB) were crossed to Malpura sheep to 
produce the Garole x Malpura as half-bred to see the pattern of gene 
segregation in F1 progeny. The nine F1 progenies (GM) were produced. Out 
of seven, 3 individuals were B+ and 4 were ++ for the FecB gene. 

 
In backcross breeding program, GM rams were used as sire and Malpura 
ewes as dam to produce the GM x Malpura (GMM); on the other hand, 
Malpura rams were used as sire crossed with GM ewes to produce M x GM 
(MGM) progeny. A total of 173 backcross progenies (74 GMM and 99 
MGM) were analyzed for the FecB gene. Out of 173 individuals, 80 were 
heterozygous (FecB

B+
) and 93 were non-carriers (FecB

++
) for FecB gene. 

Approximately 46.2% lambs were inheriting the FecB gene in the backcross 
progeny.   

 
The forced RFLP-PCR was used to detect the FecB mutation in Ganjam 
(n=83), Kendrapara (n=46) and Deccani sheep (n=15). Out of 83 individuals 
of Ganjam sheep, 5 were found heterozygous (B+) and 78 were non-
carriers (++) for the FecB gene. The FecB gene was analyzed in 
Kendrapara sheep, out of 46 individuals, 26 were found carrier (BB), 15 B+ 
and 5 were non-carrier (++) for the FecB gene. There are about 89.1% 
individuals segregating the FecB gene in Kendrapara sheep. This is the first 
report that Kendrapara and Ganjam sheep are segregating the FecB gene.  
 

 

 
  
 
 
 
 

 

 M   1    2   3    4   5    6    7    8    9   10  11  12  13 14  15  16 17 18  19 

Kendrapada Sheep 
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Fifteen DNA samples of Deccani sheep, which had at least one record of 
twin, were analyzed for the presence of FecB gene. All individuals were 
found non-carrier for the FecB gene.  The mutation in the BMP-15 gene 
(FecX

G
, Q239Ter) was screened in Garole (61), Ganjam (83), Kendrapara 

(46), Deccani (15), Malpura (20), Marwari (10) and Bharat Merino (10) to 
see the possibility or linkage of this mutation with the twinning/triplets in 
these breeds. All sheep breeds were found non-carriers (FecX

+
/FecX

+
) for 

the BMP-15 gene mutation. Analysis of BMP-15 gene (bone morphogenetic 
protein 15) in Garole, Ganjam, Kendrapara, Deccani, Malpura, Marwari and 
Bharat Merino 

 

140 

110 

  B+  ++ ++  ++ ++ ++ ++ ++ ++  ++ ++  B+ ++  B+ ++  B+  ++ ++  ++ 

    M   1    2   3    4   5    6   7    8   9  10  11  12  13 14  15  16 17 18  19  

  BB  B+  BB  B+ BB  B+ B+ B+ B+ ++   B+  B+ B+  B+  BB  BB  BB BB BB 

140 

110 

Analysis of FecB gene in Ganjam sheep M: 50bp ladder, Lane 1-19 

Ganjam sheep, B+ (heterozygous), ++ (non-carriers) 

 

 

Analysis of FecB gene in Kendrapara sheep M: 50bp ladder, Lane 1-19 
Kendrapara sheep, BB (homozygous), B+ (heterozygous), ++ (non-carriers) 
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Genetic Improvement of Resistance to Haemonchus contortus 
in Sheep  
 
A total of 271 progenies (133 Malpura and 138 Avikalin) belonging to 12 
sires of each breed, were evaluated at monthly interval for intensity of 
natural gastrointestinal nematode (GIN) infection from July to November 
2006. All the lambs born during 2006-07 were drenched once with closantel 
in the month of September. The animals belonging to S-line (selected 
during 2004-06) received single strategic drench of closantel in the month 
of September while animals of R-line (selected during 2004-06) were not 
given any anthelmintic during the year. The pre-drench mean FEC (sire-
wise) during the month of September 2006 ranged from 2950.0 to 10316.7 
in Malpura breed and from 3122.2 to 8100.0 in Avikalin breed. The sire-
wise mean FEC in exposed hogget (November) ranged from 146.2 to 385.7 
in Malpura and from 320.0 to 770.0 in Avikalin. 

 
Selection of Divergent Lines w.r.t. Susceptibility to GIN 

 
On the basis of sire–wise mean FEC (post-drench) the sires were ranked 
and progenies belonging to sires from each breed with maximum or 
minimum FEC on pre and post drench counts were selected for susceptible 
(S) line or resistant (R) line. The performance of selected progenies was 
monitored at monthly interval. In Malpura breed for selected progenies the 
mean FECs were 2377.8 and 2864.7 on naïve stage and 121.4 and 200.0 
on exposed stage for R and S lines, respectively. In Avikalin breed for 
selected progenies the mean FECs were 10666.7 and 7961.5 on naïve 
stage and 672.7 and 1138.5 on exposed stage for R and S lines, 
respectively. 

 

Within Breed Variations 
 
The FEC data for all the progenies born during 2004-06 were pooled for 
estimation of haritability. The h

2 
estimates for log transformed FEC in naïve 

animals were 0.280 ± 0.138 and 0.145 ± 0.133 by LSMLMW method and 
0.260 and 0.174 by REML method for Malpura and Avikalin, respectively. In 
exposed animals the h

2 
estimates for log transformed FEC were 0.057 ± 

0.092 and 0.069 ± 0.124 by LSMLMW method and 0.235 and 0.090 by 
REML method for Malpura and Avikalin, respectively. 

 

Performance of Selected Lines 
 
Compared to S-line, sheep of R-line having marginally higher body weights 
in all the month except during May 2006. In comparison to initial body 
weight, during the year a net gain of 10.24 and 13.43% was observed in 
animals of R and S-lines, respectively. The mean annual GFY for animals 
of R-line was 0.838kg ± 0.054 compared to 0.824 ± 0.062 kg in S-line. The 
mortality rate ranged from 6.06 in R-line to 12.90% in S-line. The data on 
growth performance of animals selected during 2006-07 revealed non-
significant difference at all stages in both the lines. However, progenies 
belonging to R-line showed higher body weights. The average daily gain 
(ADG) pattern in the progenies selected during the year 2006-07 exhibited 
relatively higher ADG (55.79 ± 3.61 g) in R-line compared to S-line (50.92 ± 
3.98 g).  
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Intensity of GIN in selected lines 
 
In Malpura breed the monthly mean FEC in animals of R-line varied from 
68.8 ± 27.0 (Apr, 06) to 1356.5 ± 380.8 (Sep, 06) where as in S-line it 
ranged from 161.9 ± 24.4 (Feb, 07) to 4314.8 ± 1032.3 (Sep, 06) revealing 
around 2.0 to 4.0 times lower monthly FEC in R-line compared to S-line 
except during Jan-Feb where FEC was marginally higher (0.72 – 0.98 
times) in R-line. During the period of peak parasitic activity on pasture as 
well as in animals (July to September) the intensity of infection was 
significantly lower (around 3-5 times) in R-line compared to S-line. In 
Avikalin breed the monthly mean FEC in animals of R-line varied from 
116.7 ± 52.0 (Apr, 06) to 2118.2 ± 286.1 (Sep, 06) where as in S-line it 
ranged from 332.0 ± 86.7 (Jan, 07) to 5750.0 ± 871.3 (Sep, 06) revealing 
around 1.5 to 7.1 times lower monthly FEC in R-line compared to S-line. 
During the period of peak parasitic activity on pasture as well as in animals 
(July to September) the intensity of infection was significantly lower (around 
2.5-7.0 times) in R-line compared to S-line. In spite of no anthelmintic 
intervention in the R-line the FEC just touched the threshold level (> 2000 
epg) during the month of September only suggesting that these animals 
could be maintained without anthelmintic drench. On the contrary in animals 
of S-line a single peak of infection was noticed in the month of September 
(crossing threshold limit) require anthelmintic intervention with closantel.   



Annual Report 2006-07                                                  CSWRI 

 48 

 

 
 

 

A
n

im
a

l 
H

e
a
lt

h
 M

a
n

a
g

e
m

e
n

t 

Projects 
 
Epidemiological Investigation on Economically Important 
Diseases of Sheep, Goat and Rabbit 
S.C. Dubey, D. Singh, F.A. Khan, D. Mondal, C.P. Swarnkar, 
and S.L. Sisodia 
 
Epidemiological Investigation on Economically Important 
Diseases of Sheep, Goat and Rabbit in Arid Region 
M.M. Sharma (Up to 31.5.06), K. Kung.U. Puro (Up to 12.7.06), 
Mohd Ayub and P.R. Sharma 
 
All India Network Program on Gastro-intestinal Parasitism 
D. Singh, C. P. Swarnkar, F. A. Khan,  
J. Tiwari and S. Kumar 

 
All India Network Project on Blue Tongue 
S.C. Dubey and. S. Tripathi 
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Epidemiological Investigation on Economically Important 
Diseases  

 

 
Brucellosis: During the year the results on RBPT revealed highest reactor in 
cattle (9.58%) followed by sheep (6.28%) and goat (1.37%) in the field. No 
reactor animals were found in CSWRI flock. 
 
Johne’s Disease: In the Institute flock, positive cases of JD were 6.06 and 
38.4% with faecal and ICV/MLN samples, , respectively. Of the total 1108 
sera samples, 38 samples from Chokla (17), Magra (20) and TOT (1) were 
found positive for JD on AGID.  
   
PPR: Out of 183 sera samples from sheep, a total of 135 samples (73.7%) 
showed positive result for PPR on ELISA. Out of 97 sera samples from goat, 
68 (70.0%) were tested positive for PPR. The district-wise positive cases for 
PPR ranged from 70.0% in Tonk to 74.0% in Pali in sheep flocks and from 
35.3% in Tonk to 77.5% in Pali district in goat flocks.  
 
Microbiology:  A total of 23 samples were investigated by bacteriological 
examination. The organism recovered from samples of abscess and foot 
cases were Yersinia like organisms, Streptococcus spp and E.coli.  In 
samples from animals having enteritis, E.coli and Clostridium spp. were 
isolated. Two cases of abortion were found sterile while urine sample was 
infected with E.coli.  

 

Mortality profile 
 
Sheep: The overall annual Equivalent Average Death Rate (EADR) was 
0.496 per 1000 sheep days at risk. The major non-specific contributing 
entities were suppurative pneumonia (17.95%), pneumonia (12.03%), 
toxaemia / septicaemia (12.23%) and debility (4.73%). Neonatal inanition and 
JD were major specific diseases accounted for 11.83 and 1.18% of total 
deaths, respectively. Minimum (0.277) EADR was in Chokla sheep, followed 
by Malpura (0.360), Garole X Malpura (0.568), Avikalin (0.572), Bharat 
Merino (0.652) and Garole (1.592). Age-wise analysis revealed the highest 
EADR in suckling (1.538) followed by weaner (0.627), adult (0.342) and 
hogget (0.332).  
 
Goat: The annual EADR was 0.076 per 1000 goat days at risk. The major 
entities responsible for deaths were enteritis (20.0%), toxaemia and 
alimentary tract rupture (13.3% each). The age-wise EADR ranged from 
0.023 (adult) to 0.346 (suckling) per 1000 goat days at risk. Male had higher 
EADR (0.184) than female (0.035).  
 
Rabbit: The annual EADR was 4.591 per 1000 rabbit days at risk. The 
gastroenteritis and enteritis accounted for 75.5% of mortality. The age–wise 
EADR ranged from 0.631 (adult) to 15.074 (weaner). The monthly EADR 

ranged from nil during September to 11.985 during April. 
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Epidemiological Investigation on Economically Important 
Diseases in Arid Region 
 
John’s Disease: No case of JD was reported in the Marwari males however, 
20 cases of male and females in Magra flocks were reported as positive for 
JD. Over all 3.33% of the cases in the flock were found positive for JD. 
 
Parasites: In Marwari flock mild infection of coccidian was recorded. In 
Magra flock 11.36% of Eimeria oocyst were recorded. In the farmers flocks 
12.8% of the feacal samples were found positive for roundworm as well as 
coccidian infection. 

 
Mortality Profile 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Average Equivalent Morbidity rate (EAMR) per 1000 sheep days was 1.029 
in Marwari flock. The major clinical infestations were from alimentary tract 
disorders recorded as 39.76% followed by 35.34% of general systemic state, 
9.25% pneumonia and 2.01% JD. The mortality rate was 1.01% in Marwari 
flock. The EADR per 1000 animals’ day was 0.0413 in Marwari flock.  
 
Average Equivalent Morbidity Rate (EAMR) per 1000 sheep days was 0.904 
in Magra flock. Alimentary disorders were reported in 23.60% cases followed 
by 24.22% cases of general systemic state, 12.42% cases of respiratory tract 
and 25.47% cases of JD. The mortality rate was 0.75% in Magra flock. The 
EADR per 1000 animals’ day was 0.033 in Magra flock.  
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Gastrointestinal Parasitism in Sheep 
 
Preparation of Bioclimatograph 

 
Bioclimatographs were prepared for semi-arid and arid zone of Rajasthan to 
visualize the effect of temperature, rainfall and relative humidity with 
favorable conditions for development and survival of Haemonchus contortus 
and Trichostrongylus, two important GI parasites of sheep in Rajasthan.  

 
Testing of Worm Management Programme in Sheep Flocks 

 
The new worm management programmes were implemented and tested on 
farmer’s flocks as well as in Government farms in both agroclimatic (arid and 
semi-arid) regions of Rajasthan. The results revealed that the proposed 
programme (single strategic drench during mid to late monsoon) successfully 
controlled the parasitism in terms of incidence and intensity of infection and 
production parameters as compared to conventional 2-3 drench regime. 
More than 15% of animals found to have no infection in semi-arid farm 
throughout the year. The higher proportion of animals (43.8 – 65.7%) having 
higher FEC (> 1000) was observed during August – September.   

 
Production Economics of Worm Management Program 

 
The overall % morbidity in field flocks varied from 42.68 (semi-arid) to 59.86 
(arid). The worm management schedules did not affect the morbidity rate in 
flocks of both the regions. The overall annual mortality during the period of 
study was around 7.00% revealing non-significant influence of reduced 
deworming in both the agro-climatic regions. In flocks drenched according to 
proposed schedule (1 drench/year) the total expenditure per 100 sheep per 
year varied from Rs. 21429.00 (semi-arid) to Rs. 31607.00 (arid) while in 
conventionally managed flocks (2-3 drench/year) it ranged from Rs. 
36195.00 (semi-arid) to Rs. 47891.00 (arid). In flocks drenched according to 
proposed schedule the net income per 100 sheep per year varied from Rs. 
53282.00 (arid) to Rs. 58068.00 (semi-arid) compared to conventionally 
drenched flocks (ranged from Rs. 23584.00 in arid to Rs. 27763.00 in semi-
arid region).  

 
Flukicide Intervention in Sheep Flocks  
 
Keeping in mind the incidence pattern of amphistomes and their life cycle 
flukicide intervention (Oxyclozanide) during the period from end of March to 
mid April was made and tested for its efficacy in decreasing the incidence. 
The strategic inclusion of flukicide (to overcome the immature 
amphistomosis) during March - April exhibited significant reduction in 
incidence of amphistomes during all the months. Around 70% reduction the 
incidence of amphistomes was observed in flukicide drenched flocks 
compared to un-drenched flocks. 

 
Testing of Simulation and Forecasting Programme (FROGIN) 

 
The performance of the programme was evaluated in both arid and semi-arid 
zones of Rajasthan. It gave precise prediction for GI nematode infection 
(particularly H. contortus) in host except in farm flocks of arid Rajasthan. 

Bioclimatographs indicating 
favourable conditions for 
development of Haemonchus 
contortus and Trichostrongylus 
in Rajasthan have been 
prepared 

One strategic drenching per 
year in a flock has been found 
more profitable than 2-3 drench 
per year 
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Where prediction for pasture larval burden was higher than recorded, 
however pattern was almost similar.   

 
 Anthelmintic Resistance 

 
In Rajasthan, where anthelmintic (benzimidazole in particular) resistance has 
become a serious problem, the role of refugia in management of anthelmintic 
resistance could be an alternative approach. The study was undertaken to 
determine the variation in genotypic frequencies in parasite population in the 
flock following adoption of different control programmes. Higher proportions 
of homozygous resistant larvae were observed from farmer’s flock compared 
to farm flocks. It has been noticed that strategic anthelmintic intervention 
significantly affected the proportion of different genotypes in farm condition 
during monsoon but remain unaffected in field conditions. The correlated 
response between genotypic frequency of homozygous resistant larvae and 
BZ efficacy exhibited that a marginal rise in the proportion of BZ-susceptible 
alleles during September to November resulted in increase in efficacy of BZ 
anthelmintics as well as reduces the proportion of flocks harbouring BZ-
resistant H. contortus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
AS-PCR profile of beta – tubulin isotype 1 gene of H. contortus (L3); rr = 

Homozygous resistant, rS= Heterozygous susceptible, SS= Homozygous 
susceptible; M: 50 bp ladder  

 
Biological Control of GI Nematodes 

 
Screening of faecal samples from farms revealed presence of Arthrobotyrus 
oligospora and Verticillium species and only A. oligospora from field flocks. 
The isolates of A. oligospora from field flocks of both the zones of Rajasthan 
were found to reduce the number of GIN larvae at a considerable rate on in-
vitro evaluation. On gut passage, survival ability of isolate from arid region 
was better than isolates from semi-arid.  

 

 
 
 
 
 
 

The forecasting model 
gave precise prediction 
for GIN in the region  

The isolates of A. 
oligospora from field 
flocks of both the zones of 
Rajasthan were found to 
reduce the number of GIN 
larvae at a considerable 
rate on in-vitro evaluation. 

 

 

Larvae of GI nematode 
trapped by A.oligospora on 
agar medium 
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Blue Tongue Disease 
  

 
Investigation of Outbreaks in the Field 
 
During the year 2006-07 no outbreaks of BTD was recorded in farm and field 
flocks. However, the farmers were educated about BTD during personal visit 
to villages. The low rainfall and prevailing drought situation in the state could 
be one of the reasons for no appearance of clinical cases of BTD in the 
Rajasthan.  

 
BT Vaccine Trial 

 
BTV1 cell culture saponin attenuated vaccine of IVRI was experimentally 
tested. Fifty-one rams were screened and 28 BM adult males were selected 
for the trial. Periodical sampling (42 sera) at 9

th
, 10

th
 and 11

th
 month of trial 

was carried out.  
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Projects 
 
Development of Post Harvest Technology for Value Added Products 
Utilizing Indian Wools and Speciality  
Hair Fibers                 
N. P. Gupta, A. K. Pokharna, P. C. Patni, R. K. Arora, D. B. Shakyawar 
and L. Ammayapan 
  
Development of Post Harvest Technologies for Value Added Products 
by Utilizing Wools of Arid Region 
Ajay Kumar and R.S. Dhillon 
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Post Harvest Technology for Value Added Products  
 

Physical Properties of Wool 
 
Total 594 raw wool samples were analyzed for fibre diameter and staple 
length. The wool of farm bred Chokla has fibre diameter in the range of 27 to 
33μ, which is finer as compared to Chokla wool from field areas. The staple 
length of fibre was recorded between 4.5 to 5.8cm. The Avikalin wool is little 
finer than Chokla but similar in staple length. Bharat Merino wool samples 
have fineness of 20μ with much lower staple length of 2.5-4.0 cm, which is 
not suitable for processing on worsted system. 

 
Physical Parameters  

 

 

 

 

 

 

 

 

 

 

 
Woolen Products  

 
Yarns were prepared from the wools of Deccani sheep from southern region 
of the country and utilized in preparation of blankets. White warp out of fine 
wool was used whereas the blended yarns of Deccani Sheep wool with 
viscose staple fiber were used as weft. Since weft dominates after finishing 
process, it is expected that a unique good look of white and black color will 
come in final product. One hundred fifty kg yarn was dyed into different 
colours and utilized for preparation of check blankets. Seventy-three check 
blankets with standard weight of 1.80kg were prepared as per IS 1681-1998. 
 

 

Hand Knotted Carpets   

 
The carpet samples prepared out of blended yarns were subjectively 
evaluated for performance characteristics like resiliency, recovery and loss of 
thickness. It was observed that recovery percentage was good in carpets 
having more number of hetero fibers. The loss of thickness after 1000 
dynamic loading impacts was more in case of carpets prepared out of finer 
blend composition, however no trend was observed for resilience percent. 

 

 

 

 

 

Thickness 
(mm) 

Blend 
Wool: RH 

Resiliency  
(%) 

Compressi
bility 
(%) 

Coefficient 
of friction 
 

2.00 90:10 49 22 0.68 
 70:30 53 16 0.69 
2.25 90:10 54 22 0.69 
 80:20 54 18 0.75 
 70:30 50 19 0.71 
2.50 90:10 53 30 0.75 
 80:20 55 21 0.77 
 70:30 55 20 0.70 

Deccani sheep wool 
has been utilized in 
blanket preparations 
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Fiber Characteristics and Mechanical Properties of Carpets  
 

Sr. 
No 

Diam
eter 
 (μ) 

Hete
ro 
 (%) 

Hairy 
(%) 

Resiliency 
(%) 

Thickness 
losses after 
1000 impacts 

Recov
ery  
(%) 

1 23.4 0 0 50 15.0 97 
2 23.8 2 0 51 12.2 93 
3 21.5 1 7 48 12.6 92 
4 23.0 1 1 54 16.4 91 
5 24.4 1 4 45 14.4 91 
6 25.3 1 6 52 16.3 89 
7 19.3 2 2 49 22.3 83 
8 19.1 2 3 46 19.0 91 
9 18.6 4 3 52 16.4 91 
10 19.8 3 5 46 22.0 87 
11 17.6 16 - 49 15.3 96 
12 15.1 16 1 51 20.0 99 
13 17.5 15 1 49 13.3 92 
14 23.5 1 3 53 23.2 84 

 
Hand Made Felts 

 
Angora wool blended felts of different thickness were analyzed for their 
performance characteristics. It was observed that strength of felt increases 
with the increase in proportion of rabbit hair in the product. The obvious 
reason is, rabbit hair being finer, more number of fibers get accommodated 
per unit cross section, which contribute to increase strength of felt. Flexural 
rigidity and moisture absorption was found to be more in case of thicker felts. 
There was no trend with respect to resilience, compressibility and coefficient 
of friction between the samples of felts of different thickness. This may be 
due to the formation of a compact mass of wool and rabbit hair by felting 
wherein it was difficult to find out the effect of a blend component.    

 
Physical and Mechanical Properties of Felts  

 
 
 
 
 
 
 
 
 
 
 

 

 
Physical and Mechanical Properties of Felts 
 

Thicknes
s mm 

Blend 
Wool: RH 

Strengt
h 
(g)  

Elongation 
(%) 

Flexural 
Rigidity 
(mg cm) 

Absorbenc
y 

2.00 90:10 26 91 920 284 
 70:30 92 84 288 234 

Thickness 
(mm) 

Blend 
Wool: 
RH 

Resiliency  
(%) 

Compre
ssibility 
(%) 

Coefficient of 
friction 
 

2.00 90:10 49 22  0.68 
 70:30 53 16 0.69 
2.25 90:10 54 22 0.69 
 80:20 54 18 0.75 
 70:30 50 19 0.71 
2.50 90:10 53 30 0.75 
 80:20 55 21 0.77 
 70:30 55 20 0.70 

Angora wool blended 
felts of different 
thickness has been 
developed and 
evaluated. Strength of 
felt increases with the 
increase in proportion of 
rabbit hair in the product   
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2.25 90:10 96 86 4096 482 
 80:20 130 79 3203 372 
 70:30 143 78 3081 408 
2.50 90:10 93 91 8398 402 
 80:20 211 80 7197 462 
 70:30 207 82 4208 439 

 
Bulk Trials 

 
About 4900 kg wool of Institute sheep flocks was processed and 40 plain and 
73 check blankets were prepared.  

 
Post Harvest Technologies for Value Added Products by 
Utilizing Wools of Arid Region 
 
Eco-Friendly Wet Processing of Carpet Wool and its Products 
 
The hand spun and machine spun yarn dyed with natural dye (Pome granate 
peels extract Khaki shade) and synthetic dye (2:1 metal complex dye-candy 
brown shade) was converted into tufted carpet. The resiliency, compression 
after 2000 impacts of dynamic loading and abrasion loss after 1000 abrasion 
cycles of synthetic dyed yarn were 34.75%, 12.81% and 61.36mg, respectively 
in the hand spun yarn carpet and corresponding figures for machine spun yarn 
carpets were 35.85%, 10.69% and 62.56mg, respectively. The resiliency, 
carpet compression after 2000 impacts of dynamic loading and abrasion loss 
after 1000 abrasion cycle of natural dyed carpet for hand spun yarn were 
27.89%, 20.17% and 58.156mg and corresponding figures for machine spun 
yarn carpet were 27.22%, 22.32% and 61.96mg, respectively. 

 

Lustre Evaluation 
 
It was assumed that lustre properties of wool fibre are depended upon fibre 
diameter, medullated fibre proportion, staple length and number of crimps per 
cm. The least square means of wool fibre for luster grade 4 and 5 were mean 
fibre diameter 30-33μ, 60-72% pure fibre, 20-33% hetro fibre, 6-8% hairy fibre 
and 28-40% medullated fibre proportion. The parameters are suitable for 
selection of wool for lustrous carpets. 

 

Institute Wool for Value Added Products 
 
The resiliency in cut pile and loop pile carpets from hand spun and machine 
spun yarn of Magra breed varies between 29.05 to 39.38% and carpet 
contraction percent varies from 18.26 to 25.89%. It was observed that loop pile 
carpets of both type (Handloom and tufted) have better performance 
properties compared to cut pile carpets prepared from both types of yarn. 
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Projects 
 
Studies on Carcass Evaluation of Sheep, Goats and 
Rabbits  
S. A. Karim, A. K. Shinde and M. Nasimuddin 
 
Meat Quality Evaluation and Technology Development 
for Utilization of Animal Products/ by Products for 
Further Processing of Value Added Items 
A. K. Shinde, S. A. Karim and M. Nasimuddin 
 
Organic Farming in Sheep for Producing Quality 
Mutton, Milk and Wool  
V.K. Singh, A.K. Shinde, S.A. Karim, Ravindra Kumar,  J.S. 
Mann, N.P. Gupta, S.C. Sharma, A.K. Mishra and C.P. 
Swarankar 
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 Carcass Evaluation  

 
The carcass traits of sheep, goats and rabbits maintained under various 
experiments of Animal Nutrition and Animal Genetics and Breeding Divisions 
were evaluated. The finisher lambs maintained on grazing and ad lib 
concentrate mixture feeding and slaughtered at 6 months of age provided hot 
carcass weight of 14-15kg with dressing yield of 50-51%.  Average lean, fat 
(subcutaneous and intra muscular fat) and bone contents of different parts of 
the carcass viz., leg, loin, rack, neck and shank and shoulder and breast was 
50-54%, 18-20% and 21-22%, respectively. The fat content of carcass was 
found to be on higher side than standard norms of 13-14%. The attempts are 
required to manipulate the rumen environment to enhance more lean or 
muscle development rather then fat deposition in intensively fed lambs on 
high plane of nutrition.  

 
                  Carcass Traits of Malpura lambs in different feeding regimes 

 

Parameters T1 T2 T3 

Pre slaughter live wt (Kg) 24.2±2.7 29.7±1.7 28.5±0.9 

Empty live wt. (Kg) 21.2±2.5 26.4±1.6 25.3±0.8 

Hot carcass wt. (Kg) 11.9±1.5 15.1±1.1 14.4±0.7 

Dressing % ELW 56.2±1.0 56.8±0.8 56.6±1.1 

Loin eye area (cm
2
) 10.4±1.2 15.7±1.2 13.0±0.9 

Average lean (%) 55.2±6.2 54.3±5.1 50.0±2.9 

Average intramuscular fat (%) 7.4±1.5 9.8±0.9 7.9±0.9 

Average subcutaneous fat (%) 9.1±0.2 10.7±0.1 10.3±0.1 

Average bone (%) 23.5 21.8 22.2 

 
T1: Milk suckling + grazing in pre weaning and grazing + ad lib                 

concentrate in post  weaning. 
T2: Milk suckling + ad lib creep feeding and grazing in pre weaning and 
grazing + ad lib concentrate in post weaning. 
T3: Milk suckling + ad lib creep + ad lib milk replacer and grazing in pre 
weaning and grazing + ad lib concentrate in post weaning. 

 

 
Spent adult sheep maintained on grazing resources were slaughtered at 15 
month of age and their carcass traits were evaluated. Spent sheep on an 
average produced carcass weight of 8.86kg with dressing yield of 50.25%. 
The carcass contained 57.94% lean, 11.20% fat (subcutaneous and intra 
muscular fat) and 33.36% bone. Spent sheep meat contained higher 
proportion of bone and less of fat and lean and poorly accepted by the 
consumers due to toughness of muscle fibre.  

 

Value Added Meat Products 

 
Various meat products were prepared from sheep slaughtered under 
nutritional and breeding experiments and evaluated for keeping quality and 
consumer’s acceptability. Nuggets, salami and sausage animal products 
were prepared. A total of 70.25kg products was prepared and sold to 
consumers in the Institute and an amount of Rs 5614 was realized. In 
addition to products, the fresh meat of sheep, goats and rabbits was sold 
through counter. Seventy-four sheep, 11 goats and 10 rabbits of variable age 
were slaughtered and after carcass evaluation studies, the meat was sold 
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through counter during the year 2006-07. An amount of Rs 44490 from sale 
of sheep meat, Rs 6981 from sale of goat meat and Rs 1125 from sale of 
rabbit meat was realized. A total of Rs 58210 was realized through sale of 
fresh meat and products.  

 
Organic Farming in Sheep  
 
The samples of milk from the Institute and field flocks were collected to 
assess the presence of pesticide residues in sheep’s milk. Ten milk samples 
were randomly collected from sheep maintained by the farmers in the 
villages and ten milk samples from Institute flock were collected. Milk 
samples after collection were stored at freezing temperature in the 
refrigerator and transported to Chennai under cold chain for analysis of 
organochlorine pesticide residues. The samples were analysed for DDT, 
BHC, Aldrin, Andrin, Dieldrin, Heptochlor and Endosulfon pesticide residues 
at Central Animal Feed and Food Residues Laboratory, Chennai. The milk 
samples were analyzed by Gas Chromatography (GC) with Electron 
Capturing Detector (ECD) using AOAC method and detection were made up 
to 5ppb level. The residues of DDT, BHC, Aldrin, Andrin, Dieldrin, Heptochlor 
and Endosulfon organochlorine pesticide were not detected even at 5ppb 
level. It was found that milk of sheep maintained in the Institute or in the field 
on community grazing lands is free from pesticide residues and safe for 
human consumption 

 

Sheep milk is free from 
pesticide residues and 
safe for human 
consumption in the 
region 
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Projects 
Integrated Approaches for Improvement in Productivity of 

Sheep and Rabbits under Field Conditions through 

Transferable Technologies 
 
Sub-Project: Improvement in Sheep Production through 
Breeding and Genetic Manipulation 
Sushil Kumar and A.L. Arora 
 
Sub-Project: Improvement of Sheep Production by 
Physiological and Reproductive Techniques 
D.Kumar, S. Saha and R. Kumar 
 
Sub-Project: Improvement in Sheep through Feed and Fodder 
Resource Development 
L.R. Meena, S.C. Sharma, S.C. Gill, Roop Chand, H.S. Jat and J.S. 
Mann 
 
Sub-Project: Improvement in Sheep Production through 
Improved Feeding Practices 
O.H. Chaturvedi, S.A. Karim and D.L. Verma 
 
Sub-Project: Improvement in Sheep Production through Health 
Technology 
Vinay Kumar, C.P. Swarankar and S.C. Dubey 
 
Sub-Project: Improvement in Wool Utilization through Wool 
Products Development by Local Artisans 
R.K. Arora and N.P. Gupta 
 
Sub-Project: Impact Assessment and Constraints Analysis of 
Adoption of Improved Technologies of Sheep Production 
Suresh, A., D.C. Gupta and J.S. Mann 
 
Sub-Project: Extension Education and Technical Literacy 
J.S. Mann, O.H. Chaturvedi, L.R. Meena, D.C. Gupta, Suresh, A., 
Vinay Kumar, M.C. Prajapati and B.L. Sharma 
 
Integrated Approach for Improvement in Productivity of Sheep 
under Field Condition through Transfer of Technology 
M.M. Sharma, R.K. Sawal, K.C. Sharma, H.K. Narula, Ajay Kumar 
and M. Ayub 
 
Operational Research Project on Transfer of Technology for 
Improvement in Sheep, Rabbits and Wool Production  
N. Swain, A.S. Rajendiran, Vinodh Kumar O R, A.S.M. Raja, D.B 
Shakyawar, S. Suresh Kumar, S. Parthasarathy and S Rajapandi  
 
Demonstration and Training Unit of Broiler and German 
Angora Rabbits 
A.S. Rajendiran N. Swain, Vinodh Kumar O.R., D.B Shakyawar, S. 
Suresh Kumar and S Rajapandi  
 
Integrated Approaches for Improving Productivity of Broiler 
/Angora Rabbits and Sheep under Field Conditions through 
Transferable Technologies 
P.S. Oberoi, K.S. Risam, S.R. Sharma and S.K. Niranjan 
 
Studies on Production and Utilisation of Wool and Wool 
Products in India 
A. Suresh and D.C. Gupta 
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Improvement in Sheep Production through Breeding and Genetic 
Manipulation 
 
Sheep population in the TOT area during the year has increased as compared 
to previous year. Malpura population is declining and is being replaced by 
Kheri or mixed type animals. Kheri sheep performed better on migration but 
yielded less milk than Malpura. Average body weights of lambs at birth, 3, 6, 9 
and 12 months of age was 3.32±0.02, 13.33±0.09, 17.28±0.40, 22.95±0.64 
and 28.13±0.58kg , respectively in Malpura and 3.22±0.03, 12.82±0.11, 
16.75±0.32, 22.62±0.62 and 27.70±0.57kg in Kheri sheep. Average greasy 
fleece yield at I

st
 clip and adult clip was 512±9.74 and 576±7.58g. A total of 25 

adult breeding rams of Malpura were supplied to farmers for genetic 
improvement of their sheep flocks. The percent improvement in birth weights, 
weaning weights, 6 month weights and greasy fleece yield by introduction of 
improved sire of Malpura in the flock was 15.83%, 23.65%, 7.63% and 14.92% 
, respectively. Lambing in sheep is distributed throughout the year in the field 
flock with maximum number of lambing in December. 

 

Improvement of Sheep Production by Physiological and 
Reproductive Techniques 
 
The techniques of estrus induction and synchronization and artificial 
insemination were demonstrated in the field flocks. Fifty non-estrus ewes were 
induced and synchronized by intra vaginal progesterone impregnated sponges 
and PMSG (200IU). Forty-eight ewes exhibited estrus after 2 days of 
withdrawal of sponges and inseminated with chilled semen. Semen of 
Patanwadi rams was collected and it was evaluated and diluted 1:1 with 
EYMG dilutor. Semen with more than 80% progressive motility and high sperm 
concentration was used for AI.  

 

Improvement in Sheep through Feed and Fodder Resource 
Development 
 
Farmers were demonstrated improved varieties of fodder crops, 
recommended doses of primary and secondary plant nutrients, control of 
insects-pest and disease in fodder crops by use of insecticides and fungicides, 
seed dressing with bacterial culture and plantation of fruit trees on farmers 
field. The improved varieties of sorghum viz., GK-908, SSG-1000, SSG-117 
and ASSG-117, Pearl millet viz., RHB-121, ICMH-356 and HHB-67 and 
Cluster bean viz., RGC-1017, Bunde guar-3, cow pea viz., Local and RC-19, 
Green gram viz., Local, RMG-62 and K-851, Barley viz., RD-2035 and RD-
2618 were demonstrated in the farmer’s field. The green fodder and dry fodder 
yield of improved varieties was higher over local varieties. The beneficial effect 
of application of nitrogen and FYM on green fodder yield in oat crop has been 
demonstrated in the farmer’s field. The field demonstration of berseem and 
lucerne fodder crops in the farmer’s field was also demonstrated. Total fodder 
yield in berseem crop was 385q/ha in two cuttings. Green fodder yield was 
793q/ha in improved variety of lucerne and 677q/ha in local variety. 

 

 
 

Malpura sheep population 
in the region is declining 
and is being replaced by 
Kheri and mixed type 
animals 
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Improvement in Sheep Production through Improved Feeding 
Practices 
 

 
The beneficial effect of supplementation of concentrate mixture at the rate of 
400g per day during late gestation and early lactation in ewes maintained on 
community grazing land in semi-arid Rajasthan was demonstrated. The 
supplementation of concentrate mixture during late gestation in ewes 
improved birth weights of lambs by 590g and during lactation improved milk 
yield of ewes by 150-200g daily. The supplementation of urea-molasses 
mineral bricks in sheep maintained on community grazing land was 
demonstrated in farmer’s field. Mineral supplementation improved health of 
sheep and prevented them from habit of chewing unusual materials. The 
benefits of complete feed blocks were demonstrated in the field.  

 

Improvement in Sheep Production through Health Technology 
 
The feacal samples from field flocks were routinely screened for 
gastrointestinal parasites to facilitate the deworming at proper time. The 
overall annual incidence of Strongyle infection was 75.3%. Other GI 
nematodes recorded at low level were Strongyloides (3.5%) and Trichuris 
(3.0%). The incidence of Monezia, Amphistomes, Schistosomes and Eimeria 
were also recorded but at lower level. The implementation of one strategic 
drench with appropriate anthelmintic after mid monsoon found effective to 
manage the GI nematodes in the field flocks.  

 
On the basis of epidemiology of GI parasites in semi-arid region, flukicide 
intervention was made in sheep flocks during April-May to observe its efficacy 
in controlling the incidence of amphistomes. It reduced the losses caused by 
immature amphistomiosis.  
 
Overall morbidity in TOT areas was 36.37% and predominant conditions 
responsible for morbidity were enteritis, pneumonia, lameness, wound, 
conjunctivitis, facial mange and sheep pox. The overall mortality in TOT flocks 
was 4.42% and predominant causes of mortality were pneumonia, pyrexia, 
debility, enteritis, sheep pox and enterotoxaemia. 
 

 

Improvement in Wool Utilization through Wool Technology 
 
Wool samples of sheep collected from field areas were evaluated for quality 
attributes. The blended felt from short staple length fine wool and lightweight 
blankets by using indigenous wool with camel and equine hair can be 
introduced in small-scale cottage and handloom sector. The product can 
generate employment and better return and these products have demand in 
the country as well as in the International market.  

 

Impact Assessment and Constraints Analysis of Adoption of 
Improved Technologies of Sheep Production 
 

 
The impact of transfer of technology programmes of CSWRI, Avikanagar on 
improvement of sheep production was undertaken. The data recording of 

The supplementation of 
concentrate mixture 
during late gestation in 
ewes improved birth 
weights of lambs by 590g 
and during lactation 
improved milk yield of 
ewes by 150-200g daily. 

Flukicide intervention 
during April-May 
reduced the losses 
caused by immature 
amphistomiosis. 
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farmers from adopted and non-adopted villages were collected. The recording 
and analysis of data is under progress.  

 

Demonstration and Training on Broiler Rabbits Rearing 
 
Twenty commercial rabbit farms were operating in the Rajasthan and of these 
fifteen units were surveyed. The survey for type of housing provided in TOT 
areas by the farmers to rabbits was undertaken. The rabbits were mostly kept 
in angle iron wire mesh cages or in the open in-group housing particularly 
weaners. The cages were arranged in two rows on iron or wooden poles 
supported on brick pillars.  
 
Most of the unit holders were rearing rabbits on green lucerne and cowpea. In 
addition to green fodder some of the farmers were giving grain to lactating and 
growing rabbit.   
 
Body weights of weaner, grower and adult rabbits of Soviet Chinchilla in TOT 
areas were 667, 1590 and 3116g, White Giant were 520, 1385 and 2987g, 
Black Brown were 564, 1537 and 3106g, Grey Giant were 533, 1330 and 
2644g, Dutch were 580, 1118 and 2115g, respectively. 

 

Extension Education and Technical Literacy 
 
Sheep Fair, Farmer Interaction and Exhibition were organized to disseminate 
improved sheep production and wool processing technologies developed by 
the Institute. Live and pictorial exhibition were displayed in the Institute and in 
the adopted villages during various functions like Sheep Fair, Field Day and 
visits of VIPs. Fifty news related to scientific sheep production were released 
in various newspapers. Training was imparted to farmers in the Institute and at 
four TOT centers.  Two textbooks and two-Prasar Patra were published in 
Hindi for extension personnel’s, farmers and NGOs. Photography and 
videography of important occasions were recorded. The technical support for 
preparation of programmes on Agro-forestry, watershed and rabbit farming by 
ETV was provided.   

 

Improvement in Productivity of Sheep through Transfer Of 
Technology in Arid Region 
 
Among the stationary flocks, deficiency of phosphorus, zinc and vitamin A was 
observed in 7-8% sheep. The affected animals were supplemented with 
mineral mixtures and 90% of the animals were recovered. The seed of grass 
pasture was provided to farmers for sowing in private lands and suggested 
improved practices for improving yield of pasture. The curative and 
prophylasis measures including vaccination and drenching were also given. 
Routine analysis of feacal samples for parasite load was conducted and 
suggested remedy for their cure. Wool samples from field were tested for 
quality parameters. Overall parameters revealed that wool produced in the 
region is suitable for carpet.  

 

 

 

 

 

Twenty commercial 
rabbit farms are 
operating in the 
Rajasthan for meat 
production 
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Transfer of Technology for Improvement in Sheep, Rabbits and 
Wool Production in Sub Temperate Region 

 

Survey of Ramnad White Sheep Flock 
 
The Ramnad White sheep found in the districts of Ramnad, Sivagangai, 
Pudukkottai and Virudhunagar of Tamilnadu were surveyed. Rams of more 
than one and half years of age were maintained with ewes at the rate of 1:25 
throughout the year for mating. The major lambing seasons were August- 
September and January- February. PPR, Sheep Pox, E.T and FMD were 
prevalent in the flocks. Migratory flocks were dewormed twice a year with 
Nilverm and Helmonil. The mortality in the flock was around 50% during 
monsoon season. Lambs at 3 months of age were sold @ Rs 1000 to 1200 
per pair.  The broken mouth ewes were regularly culled and sold @ Rs 1000/- 
per animal.  During Muslim festivals, the rams were sold @ Rs. 2000 to 3000/- 

 

Survey of Bharat Merino 
 
The survey was conducted for evaluating the performance of Bharat Merino 
sheep in Kolar. The progressive farmers with higher land holding belonging to 
Gowda and Reddy community have adopted sheep rearing. Sheep owners 
were having small to medium size land holding and educated farmers showed 
interest to adopt new technology/ breed for enhancing their income. The 
average flock size was 51 sheep per farmer. Bannur and its crossbred with 
Bharat Merino were main genotypes with the farmers. The average body 
weight of Bharat Merino sheep was 45kg and 32kg; ranged from 38-70kg for 
adult male and 28-40kg for female. The birth weight of lamb was 4.0kg with 
range of 3.5-4.5kg. The weights at 3, 6, and 12 months were 18, 25 and 30kg. 
The sheep were provided either closed or semi-closed housing during night 
hours. The flock size of less than 10 was provided stall-feeding with 
occasional grazing. The flock size of more than 50 managed by hired labor / 
family members according to their need and pay wages at prevalent market 
rates of Rs 50-80/ per day. The general health of sheep was found quite 
satisfactorily without any incidence of epidemic. De-worming and vaccination 
for ET, FMD, PPR and sheep pox are done regularly. The mortality rate was 
ranged between 3-12% in the flocks.  Sheep were shorn six monthly intervals 
(March - April and Sept - Oct.) by hired skill person. The wool was either 
exchanged with shearing charges or it was sold to middleman at very nominal 
price of Rs. 20-25 per kg.     

 

Survey of Rabbit Farms 
 
The survey on information on rabbitries management and meat marketing was 
collected by personal visit to MPI limited, Cochin and Private Rabbitries at 
Valayar, Dharapuram, Kankeyam and Madathukulam. They sold about 4.00 
ton of rabbit meat in a month in Coimbatore and Kerala. The rabbit skins were 
processed at Chennai. Five training programs of 3days duration on 
Commercial Rabbit Production were conducted to give training on various 
aspects of rabbit rearing.  
 

 

 

Ramnad White sheep 
in the native breeding 
tract has been 
surveyed 

About 4.00 ton of rabbit 
meat in a month is sold in 
Coimbatore and Kerala and 
rabbit skins are processed 
at Chennai. 
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Demonstration and Training on Broiler and German Angora 
Rabbits in Sub-Temperate Region 
  

 
The opening balance was 669 (WG-323, SC-281, GA-65). A total of 890 kits 
(WG-411; SC-454; GA-25) were produced due to heavy demand for breeding 
rabbits. The overall survivability of rabbits in all other groups was 94%. Mean 
weight at 6 weeks was 864.55 ± 11.38g and 857.83 ± 12.24g in WG and SC , 
respectively. The body weights at 12 weeks were 1590.17 ± 26.8g and 
1754.59 ± 24.48g in WG and SC, , respectively. LSB and LWB were 7.09 ± 
0.33g, 6.91 ± 0.29g and 362.07 ± 15.72g, 358.46±14.73g in WG and SC , 
respectively. LSW and LWW were 5.88±0.26kg and 6.05± 0.29kg; and 5.085 ± 
0.23kg and 5.191±0.30kg for WG and SC , respectively. Mean weights at 
mating and at kindling were 3642.77±66.7g and 3480.49±0.49g; and 3755.56± 
60.12 and 3699.02 ± 41.12g for WG and SC, , respectively. The kindling 
percentage was 70.24 in WG, 73.49 in SC and 81.25 in GA breeds. Kits born 
/doe/kindling were 7.21, 6.98 and 5.0 in WG, SC and GA , respectively. 

 

 

Improving Productivity of Broiler /Angora Rabbits and Sheep 
through Transferable Technologies in Temperate Region 
 
The performance information on Bharat Merino sheep and Angora/ broiler 
rabbits from participating farmers were collected. The training on rabbit rearing 
was conducted. A computer based simulated programme to study rabbit 
economics in different condition has been developed and updated for 
farmers/extension workers. The techno-economic feasibility study for broiler 
rabbit production has been completed. Rabbit rearing for meat production 
provided annual cash balance after debt service + expansion profit per rabbit 
per year of Rs. 460.28, 588.08, 913.09 and 1333.14 in I, II, III and IV

th
 year, 

respectively. BC ratio was 1.24, 1.24, 1.27 and 1.28, respectively. 

 

 

Production and Utilisation of Wool and Wool Products in India  
 
As on 2004, wool production was on decline in most of the countries 
including Australia, with the notable exception of China-which improved its 
wool production at a growth rate of 6.05 per cent (during 2000-2005). The 
import of greasy wool from China to India increased at a rate of 132.8 per 
cent per annum during 1997-98 to 2004-05. Globally there is a shift towards 
production of carpet wool from apparel wool. The wool production in India is 
also on decline mainly due to the non-attractive prices of wool in comparison 
with mutton and the decline of sheep population in major wool producing 
states- particularly Rajasthan. The price index of wholesale price of wool 
declined at the rate of 2.64 per cent per annum (during 1996-97 to 2005-06), 
whereas other livestock commodities like milk and mutton increased at much 
higher rates. The reduction in wool price is observed after 1994 when the 
import barriers of carpet grade wools were reduced. The decline in wool 
price is also associated with high price variability in all months of the year in 
the post-liberalisation period compared to that before. 

 
Compound annual growth rate and variability of price index of important 
commodities (1996-97 to 2005-06) at constant price (1993-94 = 100) 
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Commodities Compound annual 
growth rate 

Variability (Cuddy-
Della Valle Index) 

All Commodities 
Food articles 
Milk 
Mutton 
Wool 
Hide 

4.86* 
3.72* 
5.20* 
2.68* 
-2.64 
-3.76* 

1.22 
2.54 
3.03 
2.70 
22.68 
6.03 

*Indicates probability<0.01 
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Chaturvedi, O. H., Tripathi, M. K., Karim, S. A. and Verma, D. L. 2006. 
Economics of fat lamb production on diets containing animal feed grade 
damaged wheat as energy supplement. In: Strengthening Animal Nutrition 
Research for Food Security, Environmental Protection and Poverty Alleviation, 
September 15- 17, SKUAST, Jammu pp. 163. 

Gupta D.C., Suresh, A., Solanki M.R. and Mann J.S. 2006. Distribution of 
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Intervention Assam Agricultural University, Guwahati, pp 134.  
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 Sankhyan, S. K. and Shinde, A. K., Singh, N. P. and Verma D. L. 2006.  Effect 
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and Recent Advances in Reproduction for Augmenting Small Ruminant 
Production. CSWRI, Avikanagar, 28-30 December, pp 267. 

Santra, A, Chaturvedi, O. H. and Karim, S. A. 2006. Effect of oral 
supplementation of butyric acid and rumen liquor on nutrient utilization and 
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Interventions for Livestock Improvement and Production. Thrust area: Disaster 
Management, NAAS, New Delhi, pp. 108 September 17- 19. 

Santra, A, Chaturvedi, O. H. and Karim, S. A. 2006. Growth performance of 
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Livestock Improvement and Production. Thrust area: Disaster Management, 
NAAS, New Delhi, pp.101-109. September 17- 19. 

Santra, A., Chaturvedi, O. H. and Karim, S. A. 2006. Fermentation 
characteristics of weaner lambs orally supplemented with butyric acid and 
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Animal Nutrition Research for Food Security, Environmental Protection and 
Poverty Alleviation, SKUAST, 15- 17 pp. 89. September Jammu.  

Santra, A., Chaturvedi, O. H. and Karim, S. A. 2006. Oral supplementation of 
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Biennial Conference on Strengthening Animal Nutrition Research for Food 
Security, Environmental Protection and Poverty Alleviation, SKUAST, Jammu 
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Sawal, R.K. Sharma, K.C. and ayub, M. 2006. Mineral and vitamin A 
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Innovation and Recent Advances in Reproduction for Augmenting Small 
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Shinde, A.K. and Sankhyan, S. K. 2006. Nutrient intake and deficiencies under 
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Conference on Strengthening Animal Nutrition Research for Food Security, 
Environment Protection and Poverty Alleviation.  SKUAST Jammu pp 194-
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Shinde, A.K. and Sankhyan, S.K., Bhatta, Raghavendra., Singh, N.P. and 
Verma, D.L. 2006. Effect of environmental and nutritional factors on fertility of 
goats in hot tropics. National Seminar on Innovations and Recent Advances in 
Reproduction for Augmenting Small Ruminant Production. CSWRI, 
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Avikanagar, 28-30 December pp. 267. 

Singh, D, Swarnkar C. P., Kumar Sushil., Kumar, S. and Arora, A L. 2006. 
Variability of sheep resistance to natural gastrointestinal nematode infection. 
XVII National Congress of Indian Association for the Advancement of 
Veterinary Parasitology, Rajeev Gandhi College of Veterinary and Animal 
Science, Pondicherry, November 15-17. 

Sisodia, S. L., Karim, S. A., Singh, V. K. and Chand, Gulab. 2006. Disease 
profile of migratory flocks of semi-arid region in Rajasthan. National Seminar 
on Innovation and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production. CSWRI, Avikanagar, pp. 285. December 28- 30. 

Srivastava M. K., Mondal, D., Kumar, S., Mishra, A K and Arora, A. L. 2007. 
Studies on intensity of paratuberculosis in an organized sheep farm. National 
Seminar on Emerging Diseases of Small Ruminants and Their Containment 
under WTO Regime, CIRG, Makhdoom pp 22-23. February 3-5. 

Srivastava M.K, Kumar, Sushil., Prince L.L.L. Mondal D. and Arora A.L. 2006. 
Mortality pattern in Chokla sheep. Natinal Seminar on Innovations and Recent 
Advances in Reproduction for Augmenting Small Ruminant Production, 
CSWRI, Avikanagar December 28-30. 

Suersh, A., Gupta D.C., Solanki, M.R.  and Mann J.S. 2007. Impact of 
diseases on economics of sheep farming in Rajasthan. National Seminar on 
Emerging Diseases of Small Ruminants and their Containment Under WTO 
regime.CIRG, Makhdoom, February 3-5. 

Suresh, A., Gupta, D.C., Solanki, M. R. and Mann, J. S. 2006. Assessment of 
technology adoption behaviour and economics of sheep farming in semi-arid 
region of Rajasthan. National Seminar on Innovations and Recent Advances in 
Reproduction for Augmenting Small Ruminant Production, CSWRI, 
Avikanagar, December 28-30.  

Suresh, A., Gupta, D. C., Mann, J. S. and Singh, V. K. 2006. Diversification of 
crop and livestock sector for rural livelihood in drought-prone areas: Analysis 
of pattern, determinants and impact on resource utilization in Rajasthan. 18

th 

Annual Conference of Agricultural Economics Research Association, 
GBPU&T, Pantnagar, September 27-28. 

Suresh, A., Gupta D.C. and Mann J.S. 2007. Contribution of sheep towards 
the livelihood of rural poor and factors determining their ownership in 
vulnerable agro-climatic zones-A study in Rajasthan, International Conference 
on Challenges to Sustainable Agri-Food Systems-Biotechnology, 
Environment, Nutrition, Trade and Policy, Bangalore, March 15-17. 

Swarnkar, C. P., Singh, D., Kumar, Satish, Khan, F. A. and Tiwari, J. 2006. 
Investigations on the seasonal pattern of Strongyle infection in sheep and 
interaction between genotypes of Haemonchus contortus in refugia and 
benzimidazole resistance in Rajasthan. XVII National Congress of Indian 
Association for the Advancement of Veterinary Parasitology, Rajeev Gandhi 
College of Veterinary and Animal Science, Pondicherry, November 15-17.  

Swarnkar, C.P. Singh, D. Khan, F.A. and Tiwari, J. 2007. Evaluation of 
modified worm management programme for sheep flocks in semi-arid 
Rajasthan. National Seminar on Emerging Diseases of Small Ruminants and 
Their Containment Under WTO Regime, CIRG, Makhdoom, February 3-5. 

Tripathi, M. K., Karim, S. A., Chatuvedi, O. H. and Verma, D. L. 2006. Effect of 
lamb sex on intake, nutrient utilization and performance under intensive 
system of feeding management. National Seminar on Innovation and Recent 
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Advances in Reproduction for Augmenting Small Ruminant Production 
CSWRI, Avikanagar, pp. 259. December 28- 30. 

Tripathi, M. K., Karim, S. A., Chturvedi, O. H. and Verma, D. L. 2006. Animal 
feed grade-damaged wheat as economic energy supplement for mutton 
production. National Seminar on Strengthening Animal Nutrition Research for 
Food Security, Environmental Protection and Poverty Alleviation, 6

th
 Biennial 

Conference of Animal Nutrition Association, SKUAST, Jammu, pp. 25, 
September 15- 17. 

Verma, D. L., Karim, S. A. and Tripathi, M. K. 2006. Chemical and nutritive 
evaluation of chickpea straw in sheep. National Seminar on Innovation and 
Recent Advances in Reproduction for Augmenting Small Ruminant 
Production. CSWRI, Avikanagar pp. 271 December 28- 30. 

 

Lead Papers/ Invited Papers 

Arora, A. L, Mishra, A. K. and Prince, L. L. L. 2007. Sheep genetic resources 
of India: Their conservation and Improvement. National Symposium on Role of 
Animal Genetic Resources in Rural Livelihood Security, Birsa Agriculture 
University, Bihar, pp: 67-81. February 8-9. 

Arora, A. L. Mishra, A. K. and Kumar, Sushil. 2006. Improving reproductive 
efficiency of sheep by Garole inheritance. National Seminar on Innovations and 
Recent advances in Reproduction for Augmenting Small Ruminant Production, 
CSWRI, Avikanagar, pp 43-50. December 28-30. 

Dubey, S. C. and Mondal, D. 2007.  Peste des petits Ruminants (PPR) and 
strategies for its containment in WTO Regime. National Seminar on Emerging 
Diseases of Small Ruminants and Their Containment under WTO Regime, 
CIRG, Makhdoom. February 3-5.  

Dubey, S. C., Mondal, D. and Tripathi, S. 2006. Reproductive tract diseases 
and gonadal transmitted diseases in small Ruminants. National Seminar on 
Innovation and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production, CSWRI, Avikanagar, December 28-30. 

Dubey, S. C., Mondal, D. and Tripathi, S. 2007. PPR in small ruminants in 
context to state and country. Seminar on Rinderpest Eradication Programme, 
Rajasthan State A. H. Department. Jaipur. 

Jakhmola, R.C., Tripathi, M.K. and Kumar, D. 2006. Role of micronutrients for 
augmenting reproductive efficiency in small ruminants. National Seminar on 
Innovations and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production. CSWRI, Avikanagar, pp 168-177 December 28-30. 

Jat, H.S., Mann J.S. and Singh V.K. 2006. Ardu (Ailanthus spp) based agro-
forestry system for livelihood security in semi-arid agro-ecosystem of 
Rajasthan. National Symposium on Agro-forestry for Livelihood Security, 
Environment Protection and Bio-fuel Production. NRC for Agro-forestry, 
Jhansi. 

Joshi, A., Kumar, D., Naqvi, S.M.K., Maurya, V.P and Singh, V.K. 2006. 
Advances in evaluation and cryopreservation of ram semen. National 
Seminar on Artificial Insemination: Acceptability, Impact, Constraints and 
Solutions, IVRI, Izatnagar, 12-13, October, pp 136-145. 

Joshi, A., Kumar, D., Naqvi, S.M.K., Maurya, V.P., Saha, S., Gulyani, R and 
Singh, S. 2006. Prospects and scope of automation in ram semen 
evaluation and cryopreservation techniques. National Seminar on 
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Innovations and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production, CSWRI, Avikanagar, December 28-30. 

Karim S. A. 2006. Contribution of sheep and goats to Indian meat industry. 
International Livestock and Dairy Expo (ILDEX), New Delhi August 27- 29. 

Karim S. A. 2006. Nutrition of livestock under stress full environment. India 
Afghanistan Symposium on Deserts and Desertification, NAAS Complex, New 
Delhi, November 19- 21.  

Karim, S. A. 2006. Nutrition and reproduction interactions in small ruminants. 
Innovations and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production, CSWRI, Avikanagar, pp. 161- 167 December 28- 30. 

Kumar, S. and Kolte A.P. 2006. Booroola fecundity gene and its role in 
augmenting sheep reproduction. National Seminar on Innovation and Recent 
Advances in Reproduction for Augmenting Small Ruminant Production, 
CSWRI, Avikanagar December 28-30, pp. 57-72. 

Kumar, S., Kolte, A.P., Mishra, A.K., Arora, A.L., Singh, D. and Singh, V.K. 
2006. Polymorphism of the FecB gene in Garole x Malpura sheep and its 
effect on body weight, ewe’s productivity efficiency and litter size.  National 
Seminar on Innovation and Recent Advances in Reproduction for Augmenting 
Small Ruminant Production CSWRI, Avikanagar, December 28-30. pp 249. 

Mann, J. S., Sharma, S. C. and Singh, V. K. 2006. Feed and fodder resources 
for small ruminants production in humid tropics. In: Interactive Meet on 
Present Status and Future Prospective of Sheep, Goat and Rabbit Production 
in Eastern Region. OUAT, Bhubaneshwar. 

Maurya, V.P. Naqvi, S.M.K., Joshi, A., Kumar, D., Saha, S and Gulyani, R 
2006. Thermal stress on reproduction and its amelioration in sheep. National 
Seminar on Innovations and Recent Advances in Reproduction for 
Augmenting Small Ruminant Production, CSWRI Avikanagar, December  28-
30 pp 200-208. 

Naqvi, S.M.K., Gulyani, R., Saha, S., Joshi, A., Kumar, D., Maurya, V.P. and 
Singh, S. 2006. Role of laparoscopy in augmenting small ruminant production. 
National Seminar on Innovations and Recent Advances in Reproduction for 
Augmenting Small Ruminant Production, CSWRI Avikanagar, December  28-
30 pp 130-138. 

Naqvi, S.M.K., Joshi, A., Kumar, D and Singh, V.K. 2006. Strategies for 
improvement of conception rate after artificial insemination in sheep. 
National Seminar on Artificial Insemination: Acceptability, Impact, 
Constraints and Solutions, IVRI, Izatnagar, October 12-13, pp 204-212. 

Naqvi, S.M.K., Joshi, A., Kumar, D., Gulyani, R., Maurya, V.P. and Singh, 
V.K. 2006. Control of ovulation for augmenting reproductive efficiency of 
sheep. XXII Annual Convention of ISSAR & National Symposium Seminar on 
Innovative Technologies for Fertility Enhancement in Livestock at Mhow, 
November 10-12. 

Risam, K.S. Niranjan, S.K., Oberoi, P.S., Sharma, S.R. and Singh, V.K. 2006. 
Angora rabbit production: Opportunities, constraints and strategies. Workshop 
on Angora wool development programme in hilly area of Uttaranchal: Scope 
and opportunities, HIFEED, Ranichuri, September 5-6. 

Sharma, S.R., Risam, K.S., Saket, N.K. and Singh, V.K. 2006. Common rabbit 
diseases in India: Deterrent for rabbit farming. Workshop on Angora wool 
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development programme in hilly area of Uttaranchal: Scope and opportunities, 
HIFEED, Ranichuri September 5-6. 

Singh D and Swarnkar C.P. 2007. Alternative methods of control of 
gastrointestinal nematodosis in small ruminants. National Seminar on 
Emerging Diseases of Small Ruminants and Their Containment Under WTO 
Regime, CIRG, Makhdoom, February 3-5. 

Singh V K and Mishra A K. 2006. Retrospect and prospects of fibre production 
in India with special emphasis to Uttaranchal, In: XV Annual Convention and 
National Symposium on Recent Technologies in Uplifting the Socio-Economic 
Status of Rural People through Livestock Production and Management, 
GBPUA&T, Pantnagar, April 20-22, pp 65-73. 

Singh V. K. and Mishra. A. K. 2006. Diversity in sheep genetic resources of 
india and their conservation. In: Biodiversity Awareness Workshop on Animal 
Genetic Resources and Conservation, NBAGR, Karnal, 21-22 April, pp 54-61. 

Singh V. K. and Mishra. A. K. 2006. Present scenario and future prospective of 
sheep for meat and wool production in eastern region. In: Interactive Meet on 
Present Status and Future Prospective of Sheep, Goat and Rabbit Production 
in Eastern Region, OUAT, Bhubanerswar, June 28. 

Singh V. K. and Mishra. A. K. 2006. Sheep development prospective for 
Jammu and Kashmir, In: Sheep Farmer’s Interaction cum Technical Workshop 
on Sheep and Goat Development, Sheep Husbandry Department, Jammu, 
April 29-30, pp 10-14. 

Singh V. K. and Shinde A. K. 2006. Sheep production and management: 
problems of rehabilitation after disaster to resource – Poor farmers. National 
Symposium on Technological Interventions for Livestock Improvement and 
Production Thrust: Disaster Management New Delhi February 17-19. 

Singh V. K., Mann J. S. Sharma S. C. and Swarnkar C. P. 2007. Management 
of pastures and forages in relation to small ruminant diseases. National 
Seminar on Emerging Diseases of Small Ruminants and Their Containment 
Under WTO Regime, CIRG, Makhdoom, February 3-5. 

Singh V.K., Naqvi, S.M.K., Joshi, A. and Saha, S. 2006. Current and 
emerging reproductive technologies in sheep. National Seminar on 
Innovations and Recent Advances in Reproduction for Augmenting Small 
Ruminant Production, CSWRI Avikanagar, December 28-30, pp 73-84. 

Singh, V. K. and Karim, S. A. 2006. Contribution of sheep and goats to Indian 
meat industry. In: National Symposium on Prospects and Challenges in Indian 
Meat Industry, TANUVAS, July 27- 30, pp. 65-77. 

Singh, V. K., Mann, J. S., Sharma, S.C., Jat, H. S. and Chand Roop. 2006. 
Influence of August 2006 flood on livestock and remedial measures. Seminar 
on Flood of August 2006 in Arid Rajasthan: Causes, Magnitude and 
Strategies, CAZRI, Jodhpur, December 15. 

Singh, V. K., Arora, A. L. Mishra, A. K. and Prince, L. L. L. 2006. Breeding 
strategy for improvement of sheep production in Andhra Pradesh. Workshop 
on Sheep Breeding, Animal Husbandry Department, Govt. of Andhra Pradesh, 
August 28-29. 

Swarnkar C.P. 2007. Impact of disease diagnosis on livestock production with 
emphasis on gastrointestinal helminths of sheep. In: Seminar on Role of 
Disease Diagnosis in Rural Economy, Regional Disease Diagnostic Centre, 
Department of Animal Husbandry, Rajasthan, Ajmer, January 6. 
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feJ] , .ds . 2007. HksM cdjh ikyu Lojkstxkj dh laHkkouk,a . jk"Vh; dk;Z'kkyk 
fganh foKku ys[ku esa leL;k,a] egkRek xkWa/kh fp=dqV xzkeksn; fo'ofo/kky; ekpZ 
27-28. 

 

 

Popular Articles 
 

Kumar, D., Joshi, A., Naqvi, S. M. K., Kumar, S., Mishra, A. K., Maurya, V. P., 
Arora, A. L., Mittal, J. P. and Singh, V. K. 2006. Sperm motion characteristics 
of Garole x Malpura sheep evolved through introgression Booroola fecundity 
(FecB) gene, ISSGPU News Letter, June, pp 2-5. 

Kumar, S., Kolte, A.P. and Mishra A.K 2006. Use of Booroola fecundity FecB 
gene in marker assisted selection. ISSGPU New Letter, June, pp. 3. 

Maurya, V.P., Kumar, D., Joshi, A., Gulyani R. and Naqvi, S.M.K 2006. 
Importance of sexual behaviour in the sheep production system. ISSGPU 
News Letter, June, pp 3. 

Meena, L.R.  2006. Attempts towards sustaining agriculture. Agriculture 
Today.  pp. 30-32. 

Meena, L.R. 2007. Bio-gold for sustainable crop production. Agriculture Today. 
February. pp 35-38. 

Sharma, S. C., Jat, H. S. and Mann, J. S. 2006. Agroforestry with Ardu 
(Ailanthus excelsa) is an alternative strategy to maximize fodder production. 
ISSGPU, News Letter. June, 2006. pp. 3-4. 

HkVV] vkj. ,l.] -kekZ] ,l. vkj.] dqekj nsosUnz] flag mes-k ,oa fjle] ds. ,l.] 
2006.  [kjxks-kksa dks ijkslsa lgh vkgkj [ksrh] ebZ : 20-22. 

prqosZnh] vks. ,p. ,oa eku] ts. ,l. 2006. i-kqvksa dks ;wfj;k mipkfjr Hkwlk 
f[kyk,a, .  vfoiqat] prqFkZ vad 58-59. 

dqekj] nsosUnz ,oa xqy;kuh] vkj. 2006. [kjxks-kksa dh iztuu laca/kh mi;ksxh 
tkudkjh] vfoiqat] prqFkZ vad&43-44.  

xqIrk] Mh.lh.] lqjs-k] , . ,oa lksyadh] ,e. vkj. 2006 jktLFkku jkT; ds 
lw[kkxzLr {ks=ksa esa vkfFkZd leL;k,a ,oa mudk lek/kku] vfoiqat] prqFkZ vad& 

45-49. 

dqekj] lq-khy] feJ] , .ds.] fizUl] ,y.,y.,y. ,oa vjksM+k] , .,y.] 2006.  
eseuksa esa e`R;q nj de djus ds fy, mfpr izca/ku viuk,a vfoiqat] prqFkZ 
vad& 70-72. 

eku] ts. ,l. ,oa eh.kk] ,y. vkj. 2006. jch pkjk Qlyksa esa mUur rduhdh 
ls cht mRiknu] ds. Hks. ,oa Å. vu. la.] vfodkuxj] izlkj i=] 12-16.    
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eh.kk] ,y vkj 2006 yo.kh; ,oa Nkjh Hkwfe dk fVdkÅ fodkl] ds. Hks. ,oa 
Å. vu. la.] vfodkuxj] izlkj i= tuojh&fnlacj] 6-7. 

eh.kk] ,y. vkj. 2006 yo.kh; e`nk dk dSls djsa lq/kkj. 11 vxLr] pksiky] 
nSfud HkkLdj lepkj i=& 13. 

eh.kk] ,y. vkj. 2006. xjhch mUuewyu esa i-kq ikyu dk ;ksxnku] vfoiqat] 
prqFkZ vad& 112-115. 

eh.kk] ,y. vkj. ,oa eku] ts. ,l. 2006 ikSf"Vd pkjs ds fy, cjlhe mxk,a] 
[ksrh  

eh.kk] ,y. vkj. ,oa eh.kk] ,e. vkj. 2006. HksM ikyu O;olk; ls vf/kd 
vkenuh ik,a] vfoiqat] prqFkZ vad& 60-61. 

eh.kk] ,y. vkj. eku] ts. ,l. ,oa eh.kk ,l. ,l. 2007. tk;n esa rjcwt 
dh oSKkfud [ksrh [kkn if=dk] tk;n fo-ks"k vad] ekpZ] 35-37. 

eh.kk] ,y. vkj. 2006. cjlhe dh iSnkokj ij ,dhd̀r moZjd izca/ku dk ,d 
izHkko] [kkn if=dk] 23-24. 

eh.kk] ,y. vkj.  2006 ,sls lh[ksa /kfu;k mxkuk] 5 twu]  pksiky] nSfud HkkLdj 
lepkj i=& 9. 

eh.kk] ,y. vkj. 2006. yo.kh; e`nk dk lq/kkj pksiky] nSfud HkkLdj lepkj 
i=&flracj & 13. 

eh.kk] ,y. vkj. 2006 Qly lqj{kk vkt dh vko-;drk & ,d utj ] 
vfoiqat] prqFkZ vad& 54.57. 

eh.kk] ,y. vkj. 2006. flaapkbZ ty dk Hkjiwj mi;ksx ,sls djsa] Hkwfe iq=] 
jktLFkku if=dk&12. 

feJ] vfuy dqekj] vjksM+k] , . ,y.] dqekj] lq-khy ,oa flag] oh. ds. 2006 
uSuks rduhd ,oa vkf.od uSuks rduhd& ,d ifjp;] vfoiqat prqFkZ vad] 
1&2. 

rksej] v:.k dqekj] -kekZ] vkj.lh. ,oa dq-kokgk] ch. ih. ,oa prqosZnh] vks.,p. 
2006 e: {ks= esa i-kq pkjk izca/k] [ksrh 58%11% 23&25. 

f=ikBh] ,e. ds.] djhe] ,l. , . ,oa tSu] ih. ds. 2006. vdkyxzLr {ks=ksa esa 
i-kqvksa dh iks"k.k O;oLFkk] vfoiqat] prqFkZ vad& 26- 27.  

prqosZnh] vks. ,p. 2006 vf/kd HksM ekal mRiknu gsrq iks"k.k izca/ku] ds Hks ,oa 
Åu vuqla/kku laLFkku] vfodkuxj] izlkj i= 26 (1-4): 8-9. 
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TkkV] guqeku Lkgk; ,ao eku] t;flag 2006 vðZ&-kq"d {ks=ksa esa fVdkÅ [ksrh ds 
fy, vjMw vk?kkfjr Ñf"k okfudh ,d lgh fodYi Qjojh] [ksrh.  

cSjok] jru yky] tkV] guqeku Lkgk; ,ao eku] t;flga 2006 moZjd ,ao 
i;kZoj.k iznøÔ.k vfoi÷at] vfodkuxj prqFkZ vad] ist 64&66. 

tkV guqeku Lkgk; ,ao eku t;flga 2006. cgqmísÓh; pkjk o_Õ¨ dh ulZZjh 
rS;kj dj mldk j[k&j[kko o j¨ikÃ gsrú xM~<s rS;kj djuk tuojh&fnlEcj] 
2006] çlkj i=] vfodkuxj vad] 1&4]  ist u% 1&3.  

#ipUn] eku] ts. ,l. ,oa -kekZ] ,l. lh. 2006. fVdkÅ [ksrh esa lefUor 
ikSÔ.k izcU/ku dk egRo vfoiqat prqFkZ vad ist 62&63. 

#ipUn] eku] ts. ,l. ,oa -kekZ] ,l. lh. 2006. yo.kh; ,oa Õkjh; e_nkvksa 
esa pjkxkg izcU/ku izlkj i= pjkxkg ,oa i-kq LokLF; fo-ksÔkad 26 ¼1&4½% 
4&5. 

-kekZ] ,l. lh. ,oa eku] ts. ,l. 2006. pjkxkg fodkl dk fVdkÅ i-kq/ku 
mRiknu esa egRo  izlkj i= & pjkxkg ,oa i-kq LokLF; fo-ksÔkad 26 ¼1&4½ 
% 10&11. 

-kekZ] ,l. lh. 2006. lksukeq[kh mxk;sa] lksuk ik;saA izlkj i= &pjkxkg ,oa i-kq 
LokLF; fo-ksÔkad 26.  

dqekj] nsosUæ] lkgk] fl)kFkZ ,oa ekS;Z] fot; izdk-k 2006. HksM+ dks xehZ esa 
ykus ds fy;s mfpr f[kykbZ fiykbZ izlkj i= tuojhµfnlEcj] vad 1µ4]ist 
26. 

dqekj] nsosUæ] lkgk] fl)kFkZ ,oa flag] lTtu 2006. czwlsyk HksMks+ esa ladzked 
xHkZikr vfoiqat] vad 4] ist 36. 

ekS;Z] fot; izdk-k] dqekj nsosUæ] ikjhd] lhrkjke] tks'kh vfuy] xqY;kuh] 
jktho] udoh] ,l ,e ds ,oa flag fot; dqekj 2006. HksM+ mRiknu esa 
Ókjhfjd voLFkk eki dk egRoA vfoiqat] vad 4] ist 32. 

ikjhd] lhrkjke] ekS;Z] fot; izdk-k] dqekj] nsosUæ] ,oa udoh] ,l. ,e. ds  
2006. Óq"d ,oa v?kZ Óq"d Õsé ds xzkeh.k vapy ds fy;s HkssMksa+ dh vkokl 
O;oLFkk vfoiqat] vad 4] ist 41. 
 
 

Trainings Attended 
 

Bhatt, R.S. Training Course on Animal Nutrition: In the Emerging Market 
Environment from Jan 19- Feb 8, 2007 at IVRI, Izatnagar. 
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Chaturvedi, O. H. Training Course on Animal Nutrition: In the Emerging Market 
Environment from Jan 19- Feb 8, 2007 at IVRI, Izatnagar. 

Joshi, A.K. Implementation Course on Lab Accreditation by NABL under 
IS/ISO/IEC 17025: 2005 from May 2-3, 2006 at Consultancy Development 
Centre, New Delhi 

Kumar, Devender Training Course on Latest Strategies in Semen Technology 
and Andrology for Optimum Reproduction from Jan 5-25, 2007 at GAD&AS 
Ludhiana. 

Kumar, Devender. Latest Strategies in Semen Technology and Andrology for 
Optimum Reproduction from Dec 28 – Jan 17, 2006 at CCSHAU, Hissar. 

Kumar, Satish. National Training Programme on Application of Genomics for 
Livestock Improvement from Feb 20 – March 10, 2007 at NDRI, Karnal. 

Rajendiran, A. S. Summer School on Recent Advances in the Feed Additives 
for Production of Residue Free Livestock/Poultry Products from 17 August - 6 
September 2006 at Madras Veterinary College, Chennai. 

Saha, Siddharth. Latest Strategies in Semen Technology and Andrology 
for Optimum Reproduction from Dec 28 – Jan 17, 2006 at CCSHAU, 
Hissar 

Shinde, A. K. Orientation Training Programme for Updating Knowledge in 
Respect of Indian Veterinary Council act 1984 on July 27, 2006 at Rajasthan 
State Veterinary Council, Jaipur. 

Shinde, A.K. Implementation Course on Lab Accreditation by NABL under 
IS/ISO/IEC 17025: 2005 from May 2-3, 2006 at Consultancy Development 
Centre, New Delhi 

Singh, Sajjan. Method in Virology for Diseases Diagnosis from Dec 28 - Jan 
17, 2007 at CCSHAU, Hissar. 

Singh, Sajjan. Short Course on Principles and Practices of Ultrasonography in 
Animal and Veterinary Sciences from Nov 7-16, 2006 at CCSHAU, Hissar 

Singh, Sajjan. Training Course on DNA Based Techniques with Special 
Reference to Diagnosis of Diseases, Animal Genome and Forensics from Feb 
7-28, 2007 at CCSHAU, Hissar 

Swarankar, C. P. Orientation Training Programme for Updating Knowledge in 
Respect of Indian Veterinary Council act 1984 on July 27, 2006 at Rajasthan 
State Veterinary Council, Jaipur. 

Tripathi, M.K. Training Course on Animal Nutrition: In the Emerging Market 
Environment from Jan 19- Feb 8, 2007 at IVRI, Izatnagar. 

Vinodh Kumar, O.R. Training program on Developing Winning Research 
Proposal from 9-13 October 2006 at NAARM, Hyderabad. 

 

iqLrdsa 

 ,l lh nqcs] , ds f-kUns] ch ,u flax 2006 O;kogkfjd Ik-kqikyu XkkSi-qk HkSl] 
Hks+M] cdjh] -wkdj] v-o ,oa ÅWV baVjus-kuy cqd fMLVhC;wfVx dEiuh y[kuÅ 
396 
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fot; dqekj flag] vfuy dqekj feJ] v:.k dqekj rksej] t; flag eku ,oa 
vkse gfj prqosZnh] 2007 vfoikyu] izFke vad] ds Hks ,oa Å vuq la] vfodk 
uxj 

,y vkj eh.kk] ts ,l eku ,oa oh ds flag] 2007 -kq"d ,oa v/kZ -kq"d {ks=ksa  
esa pjkxkg fodkl ,oa pkjk mRiknu] izFke vad] ds Hks ,oa Å vuq la] 
vfodk uxj 

Chapters Contributed in Text Book 
 
 
Karim, S. A. 2006. Feeding management of sheep for mutton production. In: 
Strategies for Sustainable Livestock Production, (Eds. S. K. Kaushish, A. K. 
Patel, H. C. Bohra, A. C. Mathur, and B. K. Mathur) Kalyani Publishers, New 
Delhi, pp.11- 21. 
 
Suresh, A., Gupta, D. C. and Mann, J. S. 2007. Contribution of sheep towards 
the livelihood of rural poor and factors determining their ownership in 
vulnerable agro-climatic zones- A study in Rajasthan. In: (Ed. P.G.Chengappa, 
N. Nagaraj and R. Kanwar). International Conference on 21

st
 Century 

Challenges to Sustainable Agri-Food Systems, I.K. International Publishing 
House Pvt. Ltd 
 
Swain, N. 2006 Rabbit production and management In: Handbook of Animal 
Husbandry (Ed. A. Chakrabarti) published by Kalyani Publishers, New Delhi 
pp 324-377. 
 

 Singh, V.K. and Shinde, A. K. 2006. Livestock raising in arid and semi-arid 
region zone: A perspective. In: Livestock Feeding Strategies for Dry Regions. 
(Eds P.S. Pathak, and S.S.Kundu) International Book Distributing Co. 
Lucknow, India, pp 119-139. 

 

Training Manuals  

V. K. Singh, Satish Kumar, C.P. Swarnkar, Jitendra Tiwari and D. Singh. 2006 
Training manual on basic techniques in biotechnology, CSWRI, Avikanagar. 

 
S. C. Dubey, F. A. Khan and V. K. Singh 2006. Training manual on 
management of small ruminant and rabbit diseases, CSWRI, Avikanagar. 
 
F. A. Khan, S. C. Dubey, V. P. Maurya and V. K. Singh 2006. Training manual 
on contemporary and advanced clinical diagnostic methods for small ruminant 
diseases, CSWRI, Avikanagar. 

 

Bulletins 

A. K. Shinde, S. K. Sankhyan, S. A. Karim, Ravindra Kumar and V. K. Singh. 
2006. Mineral limits of ruminants in Rajasthan. CSWRI, Avikanagar.  
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H. S. Jat, S. C., Sharma, J. S. Mann and V. K. Singh. 2007. Ardu (Ailanthus 
spp) - A miracle tree for semi-arid regions. CSWRI, Avikanagar 

V. K. Singh, A. L. Arora, B. S. Mehta, A. K. Mishra, Sushil Kumar and L. L. L. 
Prince. 2006. New strains of sheep evolved. CSWRI, Avikanagar 
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V. K. Singh, A. L. Arora, A. K. Mishra, D. Singh, S. M. K. Naqvi, Anil Joshi, 
C. P. Swarankar and Satish Kumar received ICAR Award for Team 
Research for the Outstanding Research Contribution in Genetic 
Improvement of Sheep for the Biennium 2003-04, presented by Hon’ble 
Director General, Indian Council of Agricultural Research (ICAR), New 
Delhi, on 18

th
 August 2006.  

 

 

 

 

 

 

 

 

 

 

 

S.M.K. Naqvi received D. N. Mullick Memorial Award for the Year 2006-07 for 
Carrying Out the Excellent Work/Research Contribution in Small Ruminant 
Production Physiology, presented by the Society of Animal Physiologist of India 
(SAPI) in January 2007.  

R. P. Sharma, R. C. Hazary, S. V. Rama Rao, and S. R. Sharma 2006. ICAR 
Award for Team Research for Developing Improved Packages of Practices for 
Rural Poultry Farming 
 
Davendra Kumar, S.M.K. Naqvi, Anil Joshi, V.P. Maurya, B.S. Mehta and J.P. 
Mittal received Best Paper Award for the Contributory Paper Transcervical 
intrauterine artificial insemination of Bharat Merino sheep with frozen semen in 
the National Seminar on Innovations and Recent Advances in Reproduction 
for Augmenting Small Ruminant Production, Avikanagar, presented by 
President, ISSGPU on 30

th
 December 2006. 

vfuy dqekj feJ] lq-khy dqekj] , . ,y. vjksM+k] lrh-k dqekj ,oa oh. ds. 
flag] iPN ladj.k dk xSjksy  ekyiqjk HksM+ksa esa izHkko] fganh psruk ekal esa 
izFke -kks/k i= izn-kZu esa izFke iqjLdkj] ds. Hks. ,oa Å. vuq. la.] vfodkuxj. 

,y. vkj. eh.kk] 2006. xjhch mUuewyu esa i-kq ikyu dk ;ksxnku] fuca/k 
ys[ku izfr;ksfxrk esa izFke LFkku] ds. Hks. ,oa. Å. vuq. la.] vfodkuxj . 
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National Seminar on Innovation and Recent Advances in 
Reproduction for Augmenting Small Ruminant Production 
 
The National seminar was inaugurated on 28

th
 December 2006 at CSWRI, 

Avikanagar by Dr A.L. Choudhary, President, Veterinary Coucil of India, New 
Delhi. The chief guest of seminar was Prof Sanwar Lal, Minister of Irrigation 
and Water Resource Development in Rajasthan. Dr Nagendra Sharma, VC, 
SKUAST, Jammu was guest of honour in the seminar. Scientists, Professors, 
Development Officers and Farmers attended the seminar. 
 

 

 

Interactive Meet on Sheep Network Improvement Project  
 

Scientist meet on Sheep Network Improvement Project was organized at 
NTRS, Garsa on 11-12

th
 September 2006. Scientists presented the research 

progress of projects. DDG (AS), ICAR, New Delhi chaired the session. 

 

 

 

Management of Small Ruminant and Rabbit Diseases  
 
The training was organized by the Division of Animal Health and HRD Section 
from April 17

th
 to 26

th
, 2006 for state government officials of Jammu and 

Kahmir. Patron of the training was Dr V.K. Singh, Director and Dr S.C. Dubey, 
Er N.P. Gupta and Dr F.A. Khan were the Course Coordinators. The training 
was sponsored by Directorate of Sheep Husbandry Department, Jammu.    
 

Contemporary and Advanced Clinical Diagnostic Methods 
for Small Ruminant Diseases 
 
The training was organized by the Division of Animal Health and HRD Section 
from September I

st
 to 15

th
, 2006 for state government officials of Andhra 

Pradesh. Dr V.K. Singh, Director was the Course Director and Dr S.C. Dubey, 
Dr F.A. Khan and Dr R. Gulyani were the Course Coordinators. The training 
was sponsored by Animal Husbandry Department, Andhra Pradesh.  
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Laparoscopic Aided Embryo Transfer in Sheep 
 

A practical training programme was organized by the Division of Animal 
Physiology and Biochemistry on Laparoscopic aided embryo transfer in sheep 
from September 18-23

th
 2006 for the Veterinary Officers of Jammu and 

Kashmir State. The training programme was sponsored by J&K Animal 
Husbandry Department. The training was imparted to participants on embryo 
transfer in sheep. 

 

Farmer’s Training 
 

dk;kZy;] ftyk ifj"kn] Vksad }kjk izk;ksftr 2&3 fnolh; lkr ty xzg.k n{krk 
izf-k{k.k dk;Zdze laLFkku }kjk vk;ksftr fd, x,A 

      

,Vh,e,] d̀f"k foHkkx Vksad }kjk izk;ksftr 2&3 fnolh; rhu HksM+ ,oa cdjh 
ikyu izf-k{k.k dk;Zdze laLFkku }kjk vk;ksftr fd, x,A 
 

 
 
 
 
 
 
 
 
 
 
e: {ks=h; ifjlj] chdkusj }kjk fnukad 1&15 twu] 2006 rd fdlkuksa ds fy, 
i-kq izca/ku ,oa LokLF; izf-k{k.k vk;ksftr fd;k x;kA  
 
Two interactive meetings with farmers and allied departments of Lahoul and 
Spiti district of H.P. on 18

th
 May and 10

th
 September 2006 at Keylong and 

Sissu, respectively was organized. 

 

 

e: {ks=h; ifjlj] chdkusj }kjk fnukad 20&24 tuojh] 2007 rd i-kq mRiknu 
,oa LokLF; izca/ku izf-k{k.k vk;ksftr fd;k x;kA   

 

Students Training 
 
A training program was oragnised by the Biotechnology section on basic 
techniques in Biotechnology for M.Sc. students belonging to States 
Universities from 18.7.06 to 15.9.06.  
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Distinguished Visitors  
 

 
 
Dr Mangala Rai 
Secretary, DARE & Director General, ICAR 
Indian Council of Agricultural Research 
New Delhi 
 
Prof M.P. Yadav, 
Vice Chancellor, 
University of Agriculture and Technology 
Meerut 

 

 

 

 

 

 

 

 

 
Dr N.K. Tyagi 
Member, Agricultural Scientist Recruitment Board 
New Delhi 
 
Mr Reme Fernandez Villarreal 
National Expert, 
UNIDO Bolivia 
 
Mr Jose R. Campero 
Ministry of Agriculture  
Canadas No 1471, 
LA Paz, Bolivia 
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Meetings  
 
Research Advisory Committee Meeting 
 
Research Advisory Committee meeting was held on 12-13

th
 June 2006 

under the chairmanship of Prof. P.N. Bhat, Former Deputy Director General 
(Animal Science) ICAR New Delhi. Other member of RAC were Dr A.E. 
Nivasarkar, Former Director, NBAGR, Karnal, Dr S.C. Gupta, Former 
Director, AH, Jammu, Dr P.S. Lonkar, Director Extension and Training, 
MAFSU, Nagpur, Shri K.C.Bothra, Bikaner Woollen Mills Pvt Ltd, Bikaner, Dr 
V.K. Singh, Director and Dr Ravindra Kumar, Member Secretary. Director of 
the Institute welcomed the Chairman and members of the RAC and 
expressed the present meeting would be useful in drafting the new 
proposals for XI plan. Chairman in his opening remarks pointed out that the 
research projects be based upon the needs of the stakeholders. Technology 
for financial viable sheep unit for different ecological zone of the country is to 
be developed. Dr S.C. Gupta remarked that sheep rearing does not 
commond social status and need attention for overall development of socio-
economic status of farmers. Dr Nivasarkar expressed that average flock size 
of 50 sheep may provide required income to sustain the family. Dr Lonkar 
expressed that meat and other products may be screened for pesticide 
residues to ensure safer meat for human consumption in domestic and 
international markets. Shri Bothra pointed out farmers are not getting 
remunerative price for his wool. Bikaneri Chokla sheep produce about 2.5kg 
wool annually and may be propogated in the region to increase wool 
production. All the scientist of the Institute participated in the discussion and 
Dr Ravindra Kumar presented the action taken report. The brief progress 
report of ongoning projects of Divisions/Section were presented by the 
concerned Heads/ Incharges.  

 

Staff Research Council Meeting 
 
Staff Research Council meeting was held on 5,6,9,12 and 13

th
 June 2006 to 

discuss the progress made in the Institute and outside projects under the 
chairmanship of Dr V.K. Singh, Director of the Institute. Chairman welcomed 
the scientists and informed the house that present SRC meeting is very 
important because the proposals of XI plan are to be prepared. He informed 
the new proposals should be prepared based on recommendation of RAC, 
QRT and SRC. With the passage of time challenges in the sheep husbandry 
are coming from the farmers and industries, they expect solution to problem 
on various problems related to sheep production and product utilization. In 
future farmers and industries problem should be reflected in the research 
programmes. In present days the demand of meat from sheep is gaining 
momentum rather than wool, but it should be kept in mind that man made 
fibre cannot compete with natural wool. Therefore our focus on wool 
production should be continued. Dr S.P.S. Ahlawat, Director, NBAGR, 
Karnal, Dr B.C. Patnayak, Former Director, CSWRI, Avikanagar, Dr Harpal 
Singh, Ex Dean, GBPUA&T, Pantnagar, Dr P.B. Mathur, Former ADG, ICAR, 
New Delhi, Dr S.D. Kalla, Ex Director, AH, Rajasthan, Dr S.C. Sharma, Ex 
Principal Scientist, CSWRI, Avikanagar and Dr M.M. Sharma Ex Principal 
Scientist, ARC, Bikaner were present in various sessions of meeting as an 
expert and provided their scientific inputs in evaluating the progress made in 
the research projects. Dr Ravindra Kumar, Incharge, RCMU acted as 
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Member Secretary of SRC meetings and recorded the proceeding of 
meetings on 5,6 and 9

th
 June 2006. On 12-13

th
 June 2006 Dr A.K. Shinde, 

Senior Scientist recorded the proceeding of SRC meetings.     

 

Institute Joint Staff Council 
 
The meeting of Institute Joint Staff Council was held on 20.6.06 in the main 
campus under the chairmanship of Dr V.K. Singh, Director. Other members 
of Council Shri O.P. Nagar, FAO, Shri Rukhmesh Jakhar, Security Officer, 
Shri B.D. Phansal, SAO, Shri S.R. Meena, Technical Officer, Shri Chotu Ram 
Gadhwal, Technical Officer, Shri Abdul Rasheed, S.S.Gr-IV, Shri Mahavir 
Prasad Jain, Supporting Staff and Shri Ram Kishan Sharma, Assistant were 
present in the meeting. Chaiman welcomed the members of the Council and 
discussed the action taken on previous issues. Various issues pertaining to 
welfare of staff members and development of common facilities for smooth 
functioning of Institute were discussed. Shri B.D. Phansal, SAO acted as 
Member Secretary and recorded the proceeding of the meetings. 
 

 

Sports 
 
The Sport Section in the Institute routinely arranged sport and game activities 
for the staff members on various occasions. The Institute participated in 
ICAR Zonal Sport Tournament held at CAZRI, Jodhpur from 20-24, February 
2007 under the Chief De-Mission Dr J.S. Mann and Sport Officer Dr 
Davendra Kumar. Fifteen ICAR Institutes participated in the Zonal 
tournament. The players of the Institute participated in Kabaddi, Vollyball 
shooting, Vollyball smashing, Football, Badminton, Table Tennis, Carrom, 
Chess, Athletic events and cycle race. The Institute secured first position in 
Kabbadi under captainship of Dr Davendra Kumar, Vollyball shooting under 
captainship of Dr S.C. Sharma and Mr Munir Ahmed got the first position in 
Chess. 
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MAIN CAMPUS 

 
1. Genetic Evaluation of Avikalin Sheep for Meat and Carpet Wool 

Production 

2. Demonstration Unit of Bharat Merino Sheep in Semi-arid Region of 
Rajasthan 

3. A Model Project on Sheep Breed Registration Program for Malpura  

4. Genetic Evaluation and Improvement of Malpura Sheep and 
Enhancing its Reproductive Efficiency by Introducing Garole 
Inheritance 

5. Feed and Fodder Resource Development for Small Ruminants in 
Semi-Arid Regions 

6. Utilization of Different Types of Pastures and Silvi-Pastures for 
Sheep Production  

7. Identification, Evaluation, Improvement and Utilization of Newer 
Unconventional Feed Resources for Sheep 

8. Nutrition and Feeding of Sheep for Improving Quantity and Quality 
of Mutton Production 

9. Ex-situ Conservation and Artificial Insemination with Frozen Semen   

10. Biotechnological Approaches for Augmenting Sheep Reproduction 

11. Physiological and Performance Adaptability of Sheep under Hot 
Semi- Arid Environment 

12. Genome Analysis of Sheep Breeds by Molecular Methods  

13. Genetic Improvement of Resistance to Haemonchus contortus in 
Sheep  

14. Epidemiological Investigation on Economically Important Diseases 
of Sheep, Goat and Rabbit  

15. Development of Post Harvest Technology for Value Added Products 
Utilizing Indian Wools and Speciality Hair Fibers 

16. Studies on Carcass Evaluation of Sheep, Goats and Rabbits  

17. Meat Quality Evaluation and Technology Development for Utilization 
of Animal Products/ by Products for Further Processing of Value 
Added Items 

18. Organic Farming in Sheep for Producing Quality Mutton, Milk and 
Wool  

19. Integrated Approaches for Improvement in Productivity of Sheep 
and Rabbits under Field Conditions through Transferable 
Technologies 

20. Studies on production and utilization of wool and wool products in 
India.  
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ARID REGION CAMPUS, BIKANER 
 

 
1. Genetic Improvement of Magra Breed of Sheep under Farm and Field 

Condition 

2. Feed and Fodder Resource Development for Small Ruminants in Arid 
Region  

3. Developing Feeding System for Improving Sheep Production under Arid 
Region 

4. Epidemiological Investigation on Economically Important Diseases of 
Sheep in Arid Region  

5. Development of Post Harvest Technologies for Value Added Products by 
Utilizing Wools of Arid Region 

6. Integrated Approach for Improvement in Productivity of Sheep under Field 
Condition through Transfer of Technology 

 

 

NORTHERN TEMPERATE REGIONAL STATION, 
GARSA 
 

 
1. Performance Evaluation and Genetic Improvement of Bharat Merino and 

Gaddi Synthetic Sheep in Sub Temperate Climatic Conditions 

2.  Improvement of Angora Rabbit for Wool Production in Sub Temperate 
Climatic Conditions 

3. Production performance and improvement of broiler rabbits in sub  
temperate climatic conditions 

4. Least Cost Nutrient Input Output Relationship in Sheep and Rabbit Feeding 
in Lower Himalayas 

5. Integrated Approaches for Improving Productivity of Broiler /Angora Rabbits 
and Sheep under Field Conditions through Transferable Technologies 

 

 
SOUTHERN REGIONAL RESEARCH CENTRE, 
MANNAVANUR 
 

 
1. Demonstration Unit of Bharat Merino and Avikalin Sheep at SRRC, Mannavanur 

2. Operational Research Project on Transfer of Technology for Improvement in Sheep, 
Rabbits and Wool Production  

3.  Demonstration and Training Unit of Broiler and German Angora Rabbits 
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PROJECTS FUNDED BY OUTSIDE AGENCIES 
 

1. Net work Project on Evaluation and Improvement of Chokla Sheep 
for Carpet Wool 

2. Network Project on Improvement of Marwari Sheep for Carpet Wool 
Production through Selection 

3. AICRP on Genetic Improvement of Sirohi Goats for Meat and Milk 
Production  

4. AICRP on Improvement of Feed Resources and Nutrient Utilization 
in Raising Animal Production 

5. Network Programme on Gastro-Intestinal Parasitism 

6. Network Project on Blue Tongue 
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Dr S.A. Karim    Director 

 

Animal Genetics and Breeding   
 

Dr A.L. Arora    Principal Scientist and Head  
Dr B.S. Mehta    Principal Scientist 
Dr Anil Kumar   Senior Scientist 
Dr Sushil Kumar   Senior Scientist 
Dr L.L.L. Prince   Scientist 
Dr M.K. Shrivastava  Technical Officer (T-9) 
Dr Om Prakash Koli  Technical Officer (T-7-8) 
Mr Ram Rai Sharma  Technical Officer (T-5) 
Mr Nanag Ram   Technical Officer (T-5) 
Mr Nemi Chand Gupta  Technical Officer (T-5) 
Mr S.S.R. Naqvi   Technical Officer (T-5) 
Mr Allahnoor Khan  Technical Officer (T-5) 
   

Animal Nutrition Division 

Dr S.K. Sankhyan       Senior Scientist and Incharge Head 
Dr A.K. Shinde   Senior Scientist 
Dr R. S. Bhatt   Senior Scientist 
Dr Bandla Srinivas  Senior Scientist 
Dr Raman Malik   Senior Scientist 
Dr M.K. Tripathi   Senior Scientist 
Mr D.L. Verma    Technical officer (T-7-8) 
Mr C.L. Meena   Technical Officer (T-5) 
Mr P.K. Jain   Technical Officer (T-5) 
Mr Mohd Asgar   Technical Officer (T-5) 
 

Animal Physiology and Biochemistry 

Dr Ravindra Kumar  Principal Scientist & In charge 
Dr S.M.K. Naqvi   Senior Scientist 
Dr Rajeev Gulyani  Senior Scientist 
Dr. Anil Joshi   Senior Scientist 
Dr V.P. Maurya   Senior Scientist 
Dr Sajjan Singh   Senior Scientist 
Dr Devender Kumar Rod Scientist, Sr. Scale 
Dr Sidhartha Saha  Scientist 
Mr Q. Sheikh   Technical Officer (T-6) 
Mr S.R. Pareek   Technical Officer (T-6) 
Mr N.L. Gautam   Technical Officer (T-5) 
Mr Munir Ahmed   Technical Officer (T-5) 

 

Animal Health 

Dr S.C. Dubey   Principal Scientist and Head 
Dr Dhirendra Singh  Principal Scientist 
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Dr F.A. Khan   Senior Scientist 
Dr. D. Mondal   Senior Scientist  
Dr C.P. Swarnkar  Scientist Sr scale 
Dr G. Sonavane   Scientist (On study leave) 
Dr S.L. Sisodia   Technical Officer (T-6) 
Mr Gulab Chand   Technical Officer (T-5) 
Mr C.L. Verma   Technical Officer (T-5) 
 

Textile Manufacturing and Textile Chemistry 
 
Er N.P. Gupta   Principal Scientist and Incharge 
Er P.C. Patni   Principal Scientist 
Er R.K. Arora   Principal Scientist 
Mr L. Ammayappan  Scientist (On study leave) 
Dr A.K. Surya   Technical Officer (T-6) 
Mr Aziz Ahmed   Technical Officer (T-5) 
Mr P.L. Jain   Technical Officer (T-5) 
Mr Nehru Lal Meena  Technical Officer (T-5) 
 

Meat Science and Pelt Technology 
 
Dr A. K. Shinde   Senior Scientist and Incharge 
Mr M. Nasimuddin  Technical Officer (T-5) 

 
Grassland and Forage Agronomy 
 
Dr J.S. Mann    Principal Scientist and In Charge 
Dr S.C. Sharma   Senior Scientist 
Dr Roop Chand Balai  Scientist 
Dr Hanuman Sahay Jat Scientist 
Mr K.S. Maurya   Technical Officer (T-5) 
Mr Ratan Lal Bairwa  Technical Officer (T-5) 
Mr R.P. Chaturvedi  Technical Officer (T-5) 

 
Animal Biotechnology 
 
Dr Dhirendra Singh  Principal Scientist and Incharge 
Mr Satish Kumar   Scientist 

 

Transfer of Technology and Social Science 
 
Dr J.S. Mann   Principal Scientist and Incharge 
Dr D.C. Gupta   Senior Scientist 
Dr O.H. Chaturvedi  Senior Scientist 
Dr L.R. Meena   Senior Scientist 
Dr Suresh A.    Scientist 
Mr Babu Lal Sharma  Technical Officer (T-7-8) 
Mr Manak Prajapati  Technical Officer (T-7-8) 
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Dr Vinay Kumar   Technical Officer (T-6) 
Mr T.R. Suman   Technical Officer (T-5) 
Mr R.K. Meena    Technical Officer (T-5) 
Mr M.R. Solanki    Technical Officer (T-5) 
Mr O.P. Pandey    Technical Officer (T-5) 
 

Network Programme on Sheep Improvement 
 
Dr A.L. Arora   Principal Scientist and PC 
Mr S.D. Meena    Technical Officer (T-5) 
Mr Sita Ram Partani   Technical Officer (T-5) 

 

Farm Section 
 

Dr S. C. Sharma   Senior Scientist and Incharge 
Mr B.R. Singh   Technical Officer (T-6) 
Mr Sita Ram Meena  Technical Officer (T-5) 
Mr R.B. Sharma   Technical Officer (T-5) 

 

Horticulture Section 
 
Mr Shyam Singh   Technical Officer (T-7) and Incharge 
 

ARIS and Computer Section 
 

Er C.V.K.N. Rao   Instrument Engineer (T-9) 
Mr M.L. Jangid   Technical Officer (T-6) 
Mr M.L. Gupta   Assistant Director (OL) 

 

Research Coordination and Monitoring Unit 
 

Dr A.K. Shinde   Senior Scientist and Incharge 
Mr B.L. Bairwa   Technical Officer (T-5) 
Mr M.L. Gupta   Assistant Director (OL) 

 

Hindi Cell 
 
Mr B.D. Phansal   Senior Administrative Officer 
Mr M.L. Gupta   Assistant Director (OL) 

 
Library Section 
 
Mr R.A. Verma   Technical Officer (T-6) and Incharge 
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Human Resource Development Section 
 
Dr Rajeev Gulyani  Senior Scientist and Incharge 
Dr V.P. Maurya   Senior Scientist 
Dr Davender Kumar  Scientist Sr Scale 
Mr S.R. Pareek   Technical Officer (T-6) 

 
Right To Information Cell 
 
Dr J.S. Mann   Public Information Officer 
Dr Sushil Kumar   Assistant Public Information Officer 
 

Intellectual Property Right Cell 
 
Dr Rajeev Gulyani  Senior Scientist and Incharge 
 

Women Cell 
 
Dr J.S. Mann   Principal Scientist and Incharge  

 

 
Fibre Physics Section 
 
Er R.K. Arora   Principal Scientist and Incharge 

 
National Agricultural Innovation Project 
 
Dr D. Singh   Principal Scientist 
Dr C.P. Swarnkar  Scientist Sr Scale 

 
Administration 
 
Mr B.D. Phansal   Senior Administrative Officer 
Mr O.P. Nagar   Finance and Account Officer  
Mr M.L. Lealer   Administrative Officer 
Mr Ravindra Singh  Assistant Administrative Officer 
Mr Budhan Singh  Assistant Administrative Officer 
Mr Lalu Ram Koli  Assistant Administrative Officer 
Mr Mangal Singh  Junior Account Officer 
 

Estate Section 
Er C.R. Gadhwal   Technical Officer (T-5) 
Er K.K. Prasad   Technical Officer (T-5) 
Mr Sultan Meena  Technical Officer (T-5) 



Annual Report 2006-07                                                  CSWRI 

 106 

 

 

Instrument and Electrical Unit 
 
Er P.C. Patni   Principal Scientist and Incharge 
Er C.V.K.N. Rao   Instrument Engineer (T-9) 
Mr G. S. Saxena   Technical Officer (T-6) 
Er P.C. Verma    Technical Officer (T-6) 
Mr A. K. Verma    Technical Officer (T-5) 
Mr D. K. Shivnani   Technical Officer (T-5) 
 

Workshop and Vehicle Section 
 
Mr G.S. Saxena   Technical Officer (T-6) and Incharge 
Mr Bhure Lal   Technical Officer (T-5)  
Mr Vijay Pal Singh  Technical Officer (T-5) 

 

Security Section 
 
Mr Rukmesh Jakhar  Security Officer 
Mr H.R. Gour   Technical Officer (T-5) 

 
Human Dispensary 
 
Dr A.K. Mishra   Medical Officer and Incharge 
Mr K.C. Sharma   Technical Officer (T-5) 
 

Arid Regional Campus, Bikaner 
 
Dr R.C. Jakhmola  Principal Scientist and Incharge Head 
Sh D.L. Bapna   Senior Scientist 
Dr R.K. Sawal   Senior Scientist 
Dr K.C. Sharma   Senior Scientist 
Dr H.K. Narula   Senior Scientist 
Dr M.M. Harsh   Scientist 
Mr Ajay Kumar   Scientist 
Dr Mohd Ayub   Technical Officer (T-9)    
Dr P.R. Sharma    Technical Officer (T-9) 
Mr R.S. Dhillon   Technical Officer (T-6) 
Mr Vimal Malhotra  Technical Officer (T-6) 
Mr R.P. Sharma   Technical Officer (T-5) 
Mr T.C. Kachhawa   Technical Officer (T-5) 
Mr S.C. Gupta    Technical Officer (T-5) 
Mr S.R. Chaudhary   Technical Officer (T-5) 
Mr Shankar Lal    Technical Officer (T-5) 
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Northern Temperate Research Station, Garsa 
 
Dr K.S. Risam   Principal Scientist and Acting Head 
Dr D. Choudhary            Principal Scientist 
Dr S.R. Sharma   Senior Scientist 
Dr P.S. Oberai   Senior Scientist 
Mr J.P. Mathur   Technical Officer (T-7- 8) 
Mr Kishore Singh   Technical Officer (T-6) 
Mr A. Mahajan    Technical Officer (T-5) 
Mr Paine Ram    Technical Officer (T-5) 
Mr Manoj Sharma   Technical Officer (T-5) 
Mr T.N. Sharma    Technical Officer (T-5) 
Mr Durga Singh   Technical Officer (T-5) 
 

Southern Regional Research Centre, Mannavanur 

Dr S. Parthsarthy  Principal Scientist and Incharge 
Dr N. Swain   Principal Scientist 
Dr D.B. Sakyawar  Senior Scientist 
Dr Rajendiran   Scientist Sr Scale 
Dr K. Narayanan   Scientist (On Study leave) 
Mr A.S.M. Raja   Scientist (On study leave) 
Dr S. Suresh Kumar  Scientist 
Dr Vinod Kumar   Scientist 
Mr S. Rajapandy   Technical Officer (T-5) 
Mr J. Ambothi    Technical Officer (T-5) 
Mr M. Lorduraj    Technical Officer (T-5) 
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Retired 
 
1. Er A.K. Pokharna, Pri Sci (Text Manufacture) retired on 30.04.06 
2. Sh Gopal/ Gordhan SSG-II retired on 30.04.06 
3. Dr M.M. Sharma, Pr Sci (Vety Bact. & Virology) retired on 31.5.06 
4. Sh M.K. Paliwal, T-9 (AFM) retired on 30.06.06 
5. Sh Panchu, SSG-III retired on 30.06.06 
6. Sh Babu Lal Verma, SSG-IV retired on 31.07.06 
7. Sh Khem Raj/ Sh Sri Lal SSG-II retired on 31.07.06 
8. Sh Chaman Lal SGG-IV retired on 31.07.06 
9. Sh O.P. Sharma, Assistant retired on 31.08.06 
10. Sh Doot Ram SSG- IV retired on 31.09.06 
11. Sh Hanuman/ Madho SSG- II retired on 31.10.06 
12. Sh Ram Narain / Ladu SSG- III retired on 31.11.06 
13. Sh B.P. Sharma, T-5 (T.O.) retired on 31.12.06 
14. Sh S.A.S. Naqvi, T-4 (Lab. Tech) retired on 31.12.06 
15. Sh Ramdev/ Gyana SSG-II retired on 31.12.06 
16. Sh Ram Chander/ Moda Ram SSG voluntary retired on 01.01.07 
17. Dr V.K. Singh, Director retired on 31.01.07 
18. Dr Bajranga/ Ladu SSG-III retired on 31.01.07 
19. Sh Ram Jeevan / Moti SSG-III retired on 31.01.07 
20. Sh Sardar/ Umrao SSG- III retired on 28.02.07 
21. Sh D.L. Nama, T-5 (Sr Computer) retired on 28.2.07 
 

Transferred 
 
1. Smt Sammy Tyagi, Jr Account Officer relieved on 21.04.06 for 

NBAGR, Karnal.   
2. Dr S.B.S. Yadav Head, ARC, Bikaner relieved on 8.05.06 for 

R.A.U., Bikaner. 
3. Dr (Mrs) K. Kekungu-U-Puro Sci (Vety Micro) relieved on 12.07.06 

for ICAR Reseach Complex for NEH, Barapani.  
4. Sh T.N. Sivadasan, Admn officer relieved on 5.10.06 for CTCRI, 

Trivendrum.   
5. Dr S.C. Gill Sr. Sci. relieved on 14.11.06 for DWR, Karnal.   
 
 

Joined 
 
1. Sh Mangal Singh joined as Junior Account Officer on 10.07.06 
2. Dr Sajjan Singh joined as Senior Scientist (Animal Physiology) on 

04.07.06 
3. Sh M.L. Lealer joined as Administrative Officer on 01.02.07 
4. Dr S.A. Karim joined as Director on 20.02.07 

 

Obituary 
 

1. Sh Dagu Ram, SSG- II expired on 11.07.06 at NTRS, Garsa 


