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ndia is endowed with substantial and varied bio-diversity of buffalo I germplasm which includes about a dozen well defined breeds and a 

vast population of non-descript and low producer buffaloes, which have 

played crucial role in augmenting agrarian economy. 

Buffaloes contribute about 56 percent of the total milk production in the 

country and about 1.56 million metric tonnes of meat. To meet the per 

capita milk requirements of burgeoning population and to uplift the small 

farmers from poverty line, emphasis has to be given on improvement in 

overall production performance of buffaloes through optimization of health, 

reproductive efficiency and nutrient utilization.

Indian Council of Agricultural Research established the Central Institute for 

Research on Buffaloes at Hisar in Haryana, the heartland of breeding tract 

of Murrah breed in 1985. A sub-campus of the institute was also 

establisherd in 1987 at Nabha in Patiala district of Punjab for conducting 

research on production aspects of Nili-Ravi buffaloes. Besides, 

coordinating unit of All India Network Project on Buffalo Improvement has 

been undertaking breed improvement programme of various breeds of 

buffaloes through progeny testing involving farmers' animals in different 

parts of the country. 

This report provides a glimpse of the diversified activities of CIRB during 

the period 2010-11 and will act as an important document for the 

researchers, extension personnel and policy planners.

Guidance, help and support from the headquarters, especially from 

Dr S Ayyappan, Secretary, Department of Agricultural Research and 

Education and Director General, ICAR, Prof KML Pathak, Deputy Director 

General (Animal Sciences), Dr CS Prasad, ADG (AN&P) and Dr SC Gupta 

ADG (AP&B) are gratefully acknowledged.

(RK Sethi)

Director
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dsUæh; HkSal vuqla/kku laLFkku] fglkj (gfj;k.kk) dh LFkkiuk 1 fd-xzk- Fkk tksfd fiNys o"kZ ds vkSlrksa (osV vkSlr&7-0 fd-xzk- 
vkSj gMZ vkSlr 4-66 fd-xzk-) ls vf/kd gSA ;g ifj;kstuk d sQjojh] 1985 dks gfj;k.kk ljdkj dh larfr ijh{k.k lkaM QkeZ 
ukHkk ifjlj esa LFkkiuk ls vkt rd dk vf/kdre osV vkSlr gSAdks vf/kxzfgr djds gqbZA rnqijkUr iatkc ljdkj ds uhyh&jkoh 

QkeZ dk 1 fnlEcj] 1987 dks vf/kxzg.k djds mi&ifjlj dh bl o"kZ ds nkSjku dqy xHkkZ/kku nj 42-92 izfr'kr FkhA dVfM+;ksa 
LFkkiuk ukHkk (ifV;kyk) esa dh x;hA laLFkku dk eq[; /;ku esa xHkkZ/kku nj 54-80 o HkSalksa esa 39-0 izfr'kr FkhA o"kZ ds nkSjku 
HkSal mRiknu ds lHkh vk;keksa ij 'kks/kdk;Z djus o bldks c<+kok 12os lsV ds 12 VsLV lkaMksa ds oh;Z ls 3419 Ïf=e iztuu fd;s 
nsus ij gSA o"kZ 2010&11 ds nkSjku gq, eq[; 'kks/k dk;ks± dk x,A dqy 1669 xHkZ/kkj.k dh i`f"V dh xbZ vkSj 1279 C;kra  nt Z
dk;Zdkjh lkjka'k fuEu gS % g,q ] ftle as 645 dVM s o 634 dVfM;+ k FkhA vU; itz uu y{k.k 

tlS  s & igyh C;kra  d s le; vk;]q  los k vof/k vkjS  C;kra  vra jky o"kZ ds nkSjku eqjkZ HkSalksa dh QkeZ ij dqy la[;k 522 Fkh ftlesa 
Øe'k% 49-92 eghu]s  186 fnu vkjS  492 fnu ik; s x;As  fiNys 171 o;Ld HkSals] 105 nw/k ihrs cPps (< 1 o"kZ)] 139 ;qok 
lky] C;kar varjky (520 fnu) o lsok vof/k (212 fnu)] dh dVMs+ o dVfM+;k (1&2-5 o"kZ)] 86 dVfM+;k (> 2-5 o"kZ) 
rqyuk esa bl o"kZ bu nksuksa iztuu y{k.kksa esa lq/kkj gqvk gSAvkSj dVM+s iztuu ;ksX; HkSals (> 2 o"kZ) 'kkfey gSA o"kZ ds 

nkSjku ubZ C;kar ds dkj.k 120 cPpksa dh la[;k c<+h o vk;q oxZ fofHkUu C;kr dh 102 eqjkZg HkSalksa nqX/k ,oa jDr uewuksa ds fy;s 
ds 130 (47 dVMs+@HkSalk o 83 dVfM+;k@HkSal) tkuojksa dh o"kZ p;fur dh x;h vkSj lkIrkfgd varjky ij nqX/k ek=k] nqX/k 

izksVhu] nqX/k olk izfr'kr o nqX/k ysDVkst tkaps x;sAds nkSjku e`R;q nj 4-99 izfr'kr ik;h x;hA

olk izfr'kr] izksVhu o ysDVkst dh ek=k esa MaDdu eYVhiy jsat o"kZ 2010&11 ds nkSjku eqjkZ HkSlksa dk osV vkSj gMZ vkSlr Øe'k% 
VsLV yxkus ij olk izfr'kr lfnZ;ksa dh vis{kk xfeZ;ksa esa vf/kd 7-45 vkSj 4-69 fd-xzk- jgk tks o"kZ 2009&10 ls 6-28 vkSj 
ik;h x;hA C;kar dk olk izfr'kr ij vlj ugha iM+kA HkSalks ds 7-82 ifz r'kr dh of̀¼ n'kkrZ k gAS  ifj;kts uk d s LFkkiuk gkus  s l s vc 
izksVhu izfr'kr esa egRoiw.kZ vUrj ik;k x;kA ekSle o HkSlksa dk rd vf/kdre oVs  vklS r Qjojh] 2011 e as 9-50 fd-xkz - ikz Ir 
vlj nqX/k esa ysDVkst dh ek=k ij ugha iM+kAgvq kA o"kZ 2010&11 esa 305 fnu dk vkSlr nqX/k mRiknu o dqy 

nqX/k mRiknu Øe'k% 2247 vkSj 2471 fd-xzk- jgkA tks fiNys dqy 16 HkSlksa dks izsfjr ;k izkd`frd en ds ckn ,dy o 
o"kZ dh rqyuk esa Øe'k% 12-63 o 8-14ø vf/kd FkkA o"kZ ds ,dkf/kd v.MksRldZ ds fy, Øeknsf'kr fd;k x;kA ftlesa 15 
nkSjku vkSlr f'k[kj mRiknu (10-48 fd-xzk-) jgk tks fiNys HkSlksa ls ,dy v.MksRlxZ rFkk 16 HkaSlksa ls ,dkf/kd v.MksRlxZ 
o"kZ ds f'k[kj mRiknu (9-54 fd-xzk-) ls vf/kd FkkA fd;k x;k] ftlls Øe'k% 3 o 23 Hkwz.k izkIr gq,] ftue as l s 13 

Hk.wz kk ±s dk s iRz ;kjkfs ir dju s d s ckn ikpa  HklaS  s xfHkrZ  gbq AZuhyh&jkoh HkSlksa dk o"kZ 2010&11 esa vkSlr C;kar mRiknu 
2042 fd-xzk- Fkk tksfd fiNys o"kZ dh rqyuk esa 125 fd-xzk- Dyksu dVfM+;k@dVM+k ds mRiknu ds fy, mÙke HkSal vkSj lkaM 
vf/kd gAS  dyq  oVs  vkjS  gM Z vklS r o"k Z 2010&11 e as 7-11 o 4-93 ls iSnk gq, cPps ds dku ds VqdM+s ls izkFkfed dYpj 'kq: fd;k 

dk;Zdkjh lkjka'k
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x;kA izkIr dksf'kdkvksa ds izkFkfed dYpj esa lQyrkiwoZd js'ks dks rksM+us okys vkSj ehFksu iSnk djus okys lw{e tho dh 
o`f¼ gqbZ] ftldk 12 pj.kksa rd dYpj fd;k x;kA bu ek=k dk vkdyu djus ds fy, fj;y VkbZe ihlhvkj dh 
dkfs 'kdkvk as dk s 80 ifz r'kr Confluency d s ckn xfq .kr fd;k x;kA fLFkfr;ksa dk fu/kkZj.k fd;k x;k] mUgha jkseUFk æO; esa jkseUFkh 

,atkbe ds Lrj dk Hkh vkdyu fd;k x;kA bl v/;;u us fofHkUu lzksrksa ls tSls ,efu;ksfVd æO;] xHkZuky vkSj Hkwz.k 
Qkbczks cykLV ls izkIr dksf'kdk,sa Pluripotency ds xq.k dks ladsr fn;k fd avicelase vkSj acetyl esterase [kjkc 
n'kkZrh gSA bu dksf'kdkvksa esa VªkalÏI'kuy dkjd Oct-4, xq.koÙkk okys js'ksnkj pkjs] tSls Hkwls dks ipkus ds fy;s egRoiw.kZ 
Nanog vkSj Sox-2 yxHkx lHkh pj.kksa esa O;Dr gq;sA ,atkbe gks ldrs gSaA
fdlkuksa ds lkM+ksa ds oh;Z dks lQyrkiwoZd fgfed`r fd;k foLrkj dk;Z@xfrfof/k;ka %
x;kA eqjkZg iztuu {ks= ds fdlkuksa ds vkB iqjLdkj fotsrk 

laLFkku esa uoEcj 27] 2010 dks ,d larfr esyk vk;ksftr eqjkZg lkM+ksa ds 9000 oh;Z Doses fgfed`r fd;s x;sA buesa ls 
fd;k x;k ftlesa larfr ijh{k.k ifj;kstuk ds vUrxZr viuk;s dqN lkM+ksa ds oh;Z dks usVodZ ifj;kstuk ds larfr ijh{k.k 
x;s xkaoksa esa iSnk gqbZ 52 dVfM+;ksa us Hkkx fy;kA i'kqvksa dh dk;ZØe esa mi;ksx fd;k tk jgk gS vkSj lkFk gh fdlkuksa dks Hkh 
izfr;ksfxrk rhu Jsf.k;ksa esa vk;ksftr dh xbZ & nqX/k nsus okyh eqjkZg uLy lq/kkj ds fy, cspk tk jgk gSA bl oh;Z dh xkaoksa ,oa 

laLFkku QkeZ ij ^b"Vre iztuu* {kerk ik;h x;hA oh;Z HkSals] dVfM+;ka 1&2½ o"kZ vkSj 2½ o"kZ ls vf/kdA rhu 
ladyu fdlkuksa ds }kj ij gh fd;k x;k vkSj mls oh;Z loZJs"B dVfM+;ksa@HkSalksa dk izR;sd {ks.kh ls pquko djds iqjLdkj 
fgfedj.k iz;ksx'kkyk esa fgfedj.k ds fy;s yk;k x;kA blfy, fn;k x;kA ;g esyk xkaoksa esa izks|ksfxdh LFkkukarj.k ds izHkko vkSj 
bu oh;ks± esa Hkh fi?kykus ds ckn 'kqØk.kq xfr'khyrk iz;ksx'kkyk esa vPNh HkSals ikyus esa fdlkuksa ds yxko dks n'kkZus ds fy;s 
,d= o fgfed`r fd;s x;s oh;Z ds cjkcj gh ik;h x;hA vk;ksftr fd;k x;kA
>ksVksa ds 'kqØk.kqvksa dh xfrt ,oa ftforrk ij vfrfgehd`r fiNys o"kks± dh Hkkafr bl o"kZ Hkh HkSal esys dk vk;kstu laLFkku esa 
izfØ;k dk izHkko tkuus ds fy, ̂dklk* ls vfrfgehd`r izfØ;k 

Qjojh 1] 2011 dks fd;k x;kA ftlesa vaxhÏr ,oa vU; ikl 
ds fofHkUu voLFkk ij v/;;u fd;k x;k] ftlesa 'kqØk.kqvksa 

ds xkaoksa ls 180 mUur i'kq yk;s x,A i'kqvksa dh izfr;ksfxrkvksa dh dqy xfr] izxfr'khy rhoz rFkk ftforrk dk izfr'kr rkts 
dk vk;kstu N% Jsf.k;ksa esa fd;k x;k] ftuesa nw/k nsus okyh o laxzfgr oh;Z rFkk equilibrated oh;Z ls Frozen-thowed 
'kq"d HkSals] 1 ls 2½ o"kZ vkSj 2½ o"kZ ls vf/kd mez dh oh;Z esa de ik;k x;kA mlds vykok acrosome dks PSA-

dVfM+;ka] ;qok o O;Ld lkaM lfEefyr gq,A esys dk loksZre FITC rduhd }kjk rktk laxzfgr oh;Z rFkk equilibrated oh;Z 
i'kq Hkh ?kksf"kr fd;k x;kA 500 ls vf/kd i'kq ikydksa us blesa esa voyksdu djus ij 85&90 izfr'kr v[k.M acrosome 
fgLlk fy;kAik;k x;k tcfd vfrfgehd`r izfØ;k ds ckn 70&83 izfr'kr 

v[k.M acrosome ik;k x;kA Qjojh 20] 2011 dks laLFkku ds ifjlj esa HkSals esys dk vk;kstu 
fQYVj izsl vof'k"V (FPMW) esa vPNh ek=k esa vifj"Ïr fd;k x;k] ftlesa viuk;s x;s vkSj vkl&ikl ds vU; xkaoksa ls 
izksVhu o bZFkj fu"d"kZ.k ik;k tkrk gS vkSj ;g vko';d [kfut 180 mRd`"V HkSalksa us fgLlk fy;kA HkSalksa dh izfr;ksfxrk,a N% 
tSls ftad] eSaxuht vkSj rkacs esa Hkh le`¼ gksrk gSA phuh fey ls Jsf.k;ksa ds rgr vk;ksftr dh x;h & lw[kh ,oa nw/k nsus okyh 
bldk [kjhn ewY; yxHkx 15 #i;s izfr fDoaVy$ifjogu [kpZ HkSals] dVfM+;ka 1&2½ o"kZ vkSj 2½ o"kZ ls vf/kd_ o;Ld vkSj 
gSA bl v/;;u ls ;g fu"d"kZ fudyk dh lw[ks :i esa FPMW 

;qok lkM+A esys dk loZJs"B i'kq Hkh ?kksf"kr fd;k x;kA esys esa 
c<+rs dVM+k@dVM+h ds fdlh Hkh jk'ku esa 25 izfr'kr ds Lrj rd 

300 ls vf/kd fdlkuksa us Hkkx fy;kA
fcuk fdlh cqjs izHkko ds 'kkfey fd;k tk ldrk gSA bl izdkj 

laLFkku us lk/kkj.k d`f=e xHkkZ/kku drkZ ds fy, Hkh izf'k{k.k [kkn~; ykxr dks 10&15 izfr'kr de fd;k tk ldrk gSA
dk;ZØe 13&21 flrEcj] 2010] 21 Qjojh ls 4 ekpZ] 2011 o vukWDlhd`r dod ds 12 ifjpkyu oxhZdj.k bdkb;ksa 
28 ekpZ ls 7 vizSy] 2011 dks vk;ksftr fd;k] ftlesa Øe'k% (OTUs) esa ls 10 bdkb;ka (99 esa ls 97 Dyksu) thul 
14] 15 o 13 csjkstxkj ;qodksa us Hkkx fy;kA ikap i'kq LokLF; orpinomyces ls lacaf/kr Fkh] ;g n'kkZrk gS fd QkbZyksVkbZil 
tkap f'kfoj Hkh ih-,u-ch- d`"kd izf'k{k.k dsUæ] lPpk [ksM+k] (phylotypis) thul Orpinomyces HkSals ds jkseUFk e as

vukDW lhÏr dod lenq k; dk lcl s iez [q k ?kVd gAS than ds lg;ksx ls gfj;k.kk jkT; esa vk;ksftr fd;s x,A
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Central Institute for Research on Buffaloes, Hisar, production performance for lactation milk yield 

Haryana was established on February 1, 1985 by revealed an improvement of 12.63 and 8.14% as 

acquiring the Progeny Testing Bull Farm of Haryana compared to the performance of 2009-10. The average 
Government. Subsequently a sub-campus at Nabha peak yield (10.48 kg.) during the year was higher than 
(Patiala) was established on December 1, 1987 by the previous year peak yield (9.54 kg).
acquiring Nili-Ravi Farm of the Punjab Government. 

Average total lactation yield of Nili-Ravi buffaloes 
The Institute principally focuses on promoting and 

during 2010-11 was 2042 kg which is 125 kg higher undertaking research on all aspects of buffalo 
than the previous year average. Overall wet and herd production. The executive summary of the research 
averages during 2010-11were 7.11 and 4.93 kg, highlights during the period 2010-11 is as under :
respectively which is also higher than the values 

Total herd strength of Murrah buffalo during the period 
observed in the previous year (wet average:7.0 and 

under report was 522, which included 171 adult 
herd average: 4.66). This wet average was highest 

buffaloes, 105 suckling calves (< 1 year), 139 young 
since the inception of the sub-campus. 

males and females (1-2.5 years), 86 heifers (> 2.5 
The overall conception rate in Murrah buffaloes during years) and 16 breeding males (>2-5 years). During 
the period under report was 42.92 percent (heifers: the period 120 calves were added due to birth and 130 
54.80 and Buffaloes: 39.0 percent). The other (47 males and 83 females) animals of different age 
reproductive traits viz. age at first calving, service groups were culled and auctioned. The overall 

period and calving interval were observed 49.92 mortality in murrah herd was observed 4.99 percent 

months, 186 days, and 492 days, respectively. (females: 4.27 and males 6.88 percent).

Reproductive traits significantly improved as compared The overall wet average and herd average of Murrah 
to last year performance for calving interval (520 days) 

herd were 7.45 and 4.69 kg, respectively, which 
and service period (212 days).

revealed an improvement of 6.28% and 7.82% over the 

During the period under report 3419 artificial year 2009-10. Highest wet average of the herd was 

inseminations were performed under FPT project with reported 9.50 kg (February, 2011). The overall 305 days 

the test bulls, semen in nine adopted villages. The lactation milk yield and total lactation milk yield during 

2010-11 were 2247 and 2471kg, respectively. The semen of 12 bulls of set XII was used for insemination. 
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In all 1669 pregnancies were confirmed and 1279 collection was performed at the farmers' door and then 

transported to semen freezing lab for cryopreservation. calvings were recorded, out of which 645 were males 

Post-thaw sperm motility was equal to that of semen and 634 were females.

collected and frozen in the laboratory.
Murrah buffaloes (n=102) of different parity were 

To know the effect of cryopreservation on buffalo bull selected for milk/ blood sample collection.  Milk data 
sperm functionality like sperm motility, kinetic viz. milk yield, milk protein, milk fat percentage, milk 
parameters and viability of semen the samples were lactose were recorded at weekly intervals. Duncan's 
assessed by CASA during different stages of multiple range test for fat, protein and lactose shows 
cryopreservation and found that total motility, that season wise there is significant difference in fat 
progressive motility, rapid motility and viability percentage (P < 0.05). It is higher in summer than 
significantly reduced (54.6%, 24.0%, 41.4% and 69.0% winter. Parity wise there is no significant difference, the 
respectively) in frozen thawed semen as compared to protein percentage significantly differed among 
fresh (77.8%, 48.3%, 72.3% and 90.5%) and animals. In lactose there is no significant difference by 
equilibrated semen sample (71.9%, 48.2%, 66.0% and season and across animals. 
90.5%). Also acrosome was evaluated by PSA-FITC assay 

Total 16 donors were programmed for single and 
in fresh and equilibrated semen sample showed 85-

multiple ovulations at induced or natural estrus for 
90% intact acrosome whereas after cryopreservation 

superovulation. Fifteen donors were flushed for SOET 70-83% intact acrosomes were recorded. 
and 16 for MOET; resulted in total recovery of 3 and 23 

Filter press mud waste (FPMW) was found to contain embryos from SOET and MOET, respectively. Out of 
good amount of nutrients in terms of crude protein, these, 13 embryos were transferred and established 5 
ether extract and also rich in essential minerals like pregnancies.  
zinc, manganese and copper. Its procurement price at 

The ear pinna of a calf from superior dam and bull was the sugar mill is about Rs 15/- per quintal besides 
collected to initiate the primary culture. The primary transport. The study concluded that FPMW in dried 
cultures were grown successfully and resulted in cells form can be incorporated in any conventional 
which could be cultured up to 12 passages. These cells concentrate mixture at 25% level for growing buffalo 
were multiplied after 80% confluency. The cells were calves without any ill effect on their health, thus 
frozen in 1ml aliquot in freezing medium for further use reducing the feeding cost by 10-15%  
as donor cells for production of cloned calf. 

Out of 12 operational taxonomic units (OTUs) of 
The expression of transcriptional factors Oct-4, Nanog, anaerobic fungi, 10 (97 of 99 clones) were affiliated with 
Sox-2, expressed in almost all passages from sources the genus Orpinomyces, indicating that the phylotypes 
like amniotic fluid, umbilical cord matrix and fetal belonging to the genus Orpinomyces are the most 
fibroblast cells, indicate their pluripotency. dominant component  of anaerobic fungal community 

in rumen of buffaloes.Approximately 9000 semen doses were frozen from 

eight true to breed prize winner Murrah buffalo bulls For quantification of fibre degrading microbes and 
kept by the progressive farmers in the breeding tract of methanogens in buffaloes fed low fibre diet, Real Time 

Murrah. Semen of some of these bulls is used in PCR conditions were optimized and ruminal enzyme 

network project for progeny testing programme and levels of rumen samples were estimated. The study 

also for the breed improvement in the field. Semen of indicated that avicelase and acetyl esterase are likely to 

farmers' bulls was frozen successfully leading to be critical enzymes for digestion of poor quality fibrous 

optimum fertility in the field and at farm. Semen feeds like straw.
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Extension activities Competition of animals was held under six categories 

viz. dry and lactating buffaloes, heifers 1-2½ years and 
Progeny Mela of daughters born in FPT was organized 

>2½ years, adult and young bulls. Best animal of the 
at the institute on 27th Nov. 2010 in which 52 daughters 

show was also awarded. More than 500 farmers 
born in adopted villages under FPT project participated. 

participated in the mela. 
Competition of animals was held under three 

The Institute also organized training program for categories viz lactating buffaloes, heifers 1-2½ years 
layman inseminators from September 13-22, 2010, and >2½ years. Three best calves/heifers were 
February 21-04 March, 2011 and March 28-07 April, selected in each category to give away the prizes. 

2011 in which 14, 15 and 13 unemployed youths Show was organized to observe the impact of 

participated, respectively. technology transferred in the field and interest of 

farmers for rearing quality buffaloes. Five animal health check-up camps were also 

organized in the Haryana state with the collaboration of Buffalo Mela was organized at the institute premises on 

PNB Farmers Training Center, Saccha Khera, District February 1, 2011 in which 180 elite buffaloes from 

adopted and adjoining villages participated. Jind, Haryana.
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India has over 106.63 million buffaloes which is nearly Murrah buffaloes and 441 Nili-Ravi buffaloes constitute 

56.62 % of the total world buffalo population of 188.31 the breeding herds at Hisar and Nabha, respectively.

million. The buffalo population has consistently been Past achievements
increasing in the country and a large increase has been § Institute has so far supplied over 432 Murrah 
recorded in the states which are home tract of  well bulls and 226 Nili-Ravi bulls of superior genetic 
defined superior breeds of buffaloes. The buffalo milk merit to various developmental agencies and 
has high fat, protein and mineral content and low village Panchayats in the country.
cholesterol content - almost half to that of cow milk - § Breeding programs in Nili-Ravi, Surti, 
which make it a healthier drink for the vast vegetarian Jaffarabadi, Bhadawari, Pandharpuri and 
population of the country for meeting its animal protein Swamp buffaloes are being undertaken at 
requirement. To meet the per capita milk requirement of various centers of the Network Project on 
vast population and to uplift the small farmer from Buffalo Improvement.
poverty emphasis has to be given on improvement in § RAPD - PCR analysis of buffalo DNA, based 
overall production performance of buffaloes through on 20 primer sequences revealed that 11 to 35 
optimizing the germplasm health, reproductive percent polymorphism obtained in buffalo 
efficiency and nutrient utilization. To address these genome was able to segregate the high and 
issues, the Central Institute for Research on Buffaloes, low service period animals with 39 percent 
was established at Hisar on February 1, 1985. A dissimilarity by cluster analysis, thereby 
subcampus was established at Nabha, Punjab to segregating high and low reproduction 
undertake research on different aspects of Nili-Ravi performance in terms of SP. 
buffaloes. § The Institute has over three lakh doses of 
Institute frozen semen in its cryobank under progeny 

testing programme.The Institute is spread over an area of 1,057 acres out 

of which about 30 percent of the area is under fodder § Scrotal circumference measurement at 

production. The remaining land is saline, undulating different age and body weights have been 
established for Murrah buffalo bulls to aid in and infested  with salt-resistant weeds. The production 
bull selection.of fodder crops, at present is primarily dependent on 

canal irrigation. During the year three tube wells were § Technology for ET was standardized and as a 
bored for assured irrigation. Efforts are also being result 16 calves were born through ETT at the 
made for reclamation of saline land. A total of  522 Institute.

Introduction
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§ Technology for cryo-preservation of buffalo copper sulphate > sodium lauryl sulphate > 

oocytes and embryos was standardized. Enterolobium leaves > Neem seed kernels.

Achieved success in in-vitro fertilization of § Studies have indicated that growing Nili-Ravi 
buffa lo  oocytes .  The techn ique o f  heifers require 103.3 - 129.5 K cal/Kg W0.75 
micromanipulation of embryos was also ME for maintenance at various body weights. 
studied in buffaloes. Maintenance requirements for CP were in the 

§ The sex of embryos produced through IVF has range of 6.49 - 9.49 g/Kg W0.75. The 
been successfully predetermined using requirements of ME for each gram of gain in 
PCR techniques. Fetal sexing was done with BW were in the range of 6.18 - 12.9 Kcal. The 
100% accuracy on day 55 post-AI with requirements of CP for each gram of gain in 
ultrasonography. body weight were in the range of 0.24 - 0.42 g.

§ Early pregnancy diagnosis was made with § Two grainless concentrate mixtures, isocaloric 
sonographic technique. Positive pregnancy and isonitrogenous, were formulated in such a 
diagnosis with this technique was possible as way that cereal maize grain portion was 
early as day 25 post-insemination.

completely replaced with brans of wheat and 
§ A chart of fetal bio-metry for determination of rice. The study revealed a body weight gain of 

stage of gestation has been developed with 500 g/day. The cereal portion of conventional 
high accuracy, using ultrasound technique. concentrate mixture can be replaced with 

§ The technique of ultrasonography was also rice/wheat bran without affecting their growth 
used for evaluating appropriate therapeutic performance and nutrient utilization.
intervention in anoestrus condition. The 

§ Boron as an antidote helped in sub-clinical 
technique also allowed monitoring of ovarian 

fluorosis in buffalo calves in terms of better 
response so that optimum time for fixed time 

retention of calcium and phosphorus and 
insemination of treated buffaloes could be 

increased excretion of fluorine from the body.
worked out precisely, resulting in good fertility. 

§ Biochemical profiles of various body fluids This also circumvents the need for estrus 
(blood, milk, colostrum and rumen liquor) have detection which is rather difficult in buffaloes.
been characterized extensively in relation to § 'Ovsynch-Plus' protocol was developed for 
buffalo productivity.inducing oestrus in summer acyclic buffaloes. 

§ Colostrum feeding during early post-natal life It was observed that conception rates are 
ensures better calf survivability due to higher when buffaloes develop corpus luteum 
a b s o r p t i o n  o f  m o r e  a m o u n t s  o f  following both the GnRH injections.
immunoglobulins present in the colostrum. § Technology for improving the nutritive value of 
The immunoglobulin level at 24 hour may poor quality roughages was developed. 
predict the health status of calves. A critical § Technology for hay and silage making was 
level of these blood proteins has been standardized and it was concluded that 1.20- 
assessed for survivability of calves. Study also 1.35 kg of legume hay can replace 1 kg 
revealed the sex variation in absorption of concentrate mixture in ration of buffaloes.
immunoglobulins.§ Entero lob ium t imbova leaves were 

§ Higher risk of disease occurrence in successfully used for removal of protozoa from 
hypogammaglobulinaemic calves was the rumen of buffaloes. It was established that 
associated with higher incidence of enteritis defaunation is beneficial for growth under 
and pneumo-enteritis during first two weeks certain feeding conditions. Defaunation effects 

of certain agents in the decreasing order were: after birth.
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§ Post-digestion trial analyses in early marginally lower as compared to problem 
postpartum Nili-Ravi buffaloes to study heifers. The differences were statistically non-
reproduction-nutrition interactions indicated significant.
that the absolute intake of dry matter was § Studies on the effect of feeding complete feed 
maximum in high energy group, followed by blocks on growth and production performance 
medium energy and lowest in the group offered of buffaloes revealed that the average milk 
low energy ration (respective values being yield, fat, SNF and TS percent did not differ 
14.72, 13.06 and 11.46 Kg per day). A major (P<0.05) significantly among different groups. 
proportion of this was contributed by the dry Milk yield was 5.27, 5.33 and 5.71 kg/day in 
matter intake through fodder. The production control, Wheat straw complete feed blocks 
performance (milk yield and milk fat per cent  of (WSCFB) and Bajra kadabhi complete feed 
the buffaloes under three different levels of blocks (BKCFB) groups, respectively. 
energy intake also did not reflect significant Similarly, average fat was 7.16, 7.31 and 7.12 
differences during the first four months percent in control, WSCFB and BKCFB 
postpartum. groups, respectively. Respective SNF was 

9.84, 9.55 and 9.95 percent and TS was 17, § Studies on artificial induction of lactation were 
16.92 and 17.07 percent in these groups, undertaken in buffaloes. In successful cases 
respectively.the peak milk yield ranged between 2.5 to 7.0 

th th
litres/day and was attained between 20  to 75  § A multi-residue method for three neonicotinoid 
day after start of milking. In poor responders pesticides viz. imidacloprid, acetamiprid and 
however, peak milk production was restricted thiacloprid was developed using HPLC. 
at 250 ml and 800 ml only and these buffaloes Percent recovery from 0.5 to 2.0 ppm 
were dried off after 75 days. No significant concentration varied in the range of 81.17 
d i f f e rences  were  observed  in  the  percent to 95.6 percent for imidacloprid, 84.99 
haematological parameters before and after percent to 92.76 percent for acetamiprid, and 
treatment for induced lactation in buffaloes. 88.50 percent to 96.96 percent for thiocloprid. 

The detection limit depending upon the peak to § Under field progeny testing programme, since 
noise ratio was observed to be 5 ppb, 10 ppb 1998 a total of 14190 artificial inseminations 
and 20 ppb, respectively for imidacloprid, with frozen semen of test bulls have been done 
acetamiprid and thiocloprid. with an overall conception rate of 48.96 

percent. § Test mating from XI set of Murrah bulls was 
completed and test matings from 15 bulls of XII § 150 frozen semen samples from 17 breeding 
set was initiated  since January, 2010 which is bulls were evaluated with CASA for sperm 
going to complete in June, 2011.motion attributes. Results revealed that bulls 

with higher field conception rates had higher § The Institute organized 16 trainings of 21 days 
values of sperm total motility, progressive each on Animal Production and Management 
motility, rapid motion and viability. under NARP Project in which 265 teachers/ 

scientists from SAUs and ICAR Institutes § To establish the basal values of various 
participated.proteins and calcium, blood samples were 

collected from peri-pubertal non-pregnant § The Institute has also organized three summer 
heifers and non-pregnant problem heifers and schools of 21 days each on reproductive 
analyzed for total protein, albumin, globulin aspects of buffalo production. More than 50 
and calcium. The proteins, including albumin scientists/ teachers from different ICAR 
and globulin, were slightly higher in normal Institutes and SAUs have participated in these 
peri-pubertal heifers but calcium was trainings.
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§ Eleven trainings on 'Improved Package of Forage production and conservation
Practices of Buffalo Husbandry' were also The Institute is spread over an area of 1,057 acres out 
organized at the Institute. More than 230 of which about 30 percent of the area is under fodder 
farmers from Haryana and other states production. During the period, 37,741 qtls of green 
participated in these trainings.

fodder was produced in Rabi and Kharif seasons, 1,674 
§ Seven trainings in buffalo husbandry and qtls of green fodder was purchased, out of which 8,240 

artificial insemination were organized, 
qtls of green fodder was used for silage production. At 

benefitting nearly 100 unemployed educated 
sub-campus Nabha, 33,205 qtls of green fodder was 

rural youths to take up if as a vocation for self 
produced and 1,694.1 qtls of dry straw was produced. 

employment.
3,800 qtls of green fodder was used for silage 

Organizational set-up
preparation.

Director is the executive head of the Institute and is the 
Semen freezing laboratory 

Chairman of the Institute Management Committee 
A semen freezing laboratory has been established at (IMC) which is responsible for all policy and decision 
the Institute having all the internationally acclaimed making regarding the functioning of Institute. Research 
facilities for collection, Advisory Committee (RAC) reviews the research 
processing, freezing achievements of the Institute and their consistency in 

view of the mandate of the Institute and suggests and preservation of 
research programmes in the thrust areas based on semen as per OIE 
national/global context. Director is also Chairman of the guidelines to fulfill the 
Institute Research Council (IRC) that monitors the requirements of the 
progress of research projects. The research and Network Project on Buffalo Improvement and to meet 
extension activities at the Institute are looked after by the demand for supply of certified Murrah buffalo 
the respective Heads/In-charges of Divisions and by 

semen.
the Officer-in-charge at sub-campus, Nabha. The 

AKMUInstitute Joint Staff Council (IJSC) looks after the 
The AKMU maintains the website (http//www.cirb. grievances and welfare of staff members of the 
gov.in) of the Institute and provides computing facilities Institute. The Institute also has a women cell to address 

the grievances of the women employees. A staff club is to the scientific and other staff of the Institute. Apart 

functioning at the institute for recreation and community from this it maintains the Email and internet 
activities. During the year, the institute also established connectivity. During the year high speed internet 
a Staff Welfare Committee as per ICAR guidelines.  connectivity was provided for the scientists and 
The organizational structure of the Institute during the officials. New website of the institute is nearly complete 
period has been depicted in the adjoining illustration. and shall be hosted during the next year.
Prioritization monitoring and evaluation cell Library
The PME Cell is responsible for prioritizing research The Institute has a well maintained library having 
programmes of the Institute. In addition to the report on 

subscription of 21 Indian and 6 foreign journals related 
major actionable points to be submitted to Cabinet 

to disciplines of buffalo production, reproduction and 
Secretary, Govt. of India, it is also responsible for 

health. The Library also contains 906 books on different 
preparation/compilation of monthly, quarterly, six 

disciplines of animal sciences including buffalo monthly progress reports and annual report etc. of the 
production, biotechnology, physiology, nutrition, Institute. The cell is also assigned the duties of 
genetics, management, biochemistry, veterinary arranging IRC meetings of the Institute and 
science and agriculture to meet the requirements of maintenance of the Research Projects Files (RPFs) of 
scientists.the scientists. 
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Head Budget Non-Plan Plan Total Non-Plan Plan Total

(In lakh) 2009-10  2009-10 2010-11 2010-11

Institute Sanctioned 1186.19 250 1436.19 1313 383 1696

 Expenditure 1186.19 250 1436.19 1299.11 383 1682.11

Network Project (B) Sanctioned 0 250 250 0 295 295

 Expenditure 0 249.98 249.98 0 295 295

Buffalo Genomics Sanctioned 0 17.81 17.81 0 26.06 26.06

 Expenditure 0 10.37 10.37 0 19.7 19.7

AICRP (Feed res.) Sanctioned 0 7.48 7.48 0 8.44 8.44

 Expenditure 0 6.39 6.39 0 7.87 7.87

NAIP Sanctioned 0 60.94 60.94 0 34.94 34.94

 Expenditure 0 52.94 52.94 0 19.4 19.4

DBT Sanctioned 0 15.29 15.29 0 5.55 5.55

 Expenditure 0 10.73 10.73 0 4.78 4.78

ITM & IPR Sanctioned 0 5.63 5.63 0 4.38 4.38

 Expenditure 0 0.78 0.78 0 4.26 4.26

Contract Research Sanctioned 0  0 0 2.51 2.51

Expenditure 0  0 0 2.07 2.07

Revenue Receipt  162.65 0 162.65 177.15  177.15

Existing staff strength of the Institute as on 31.03.2011
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Research 

Achievements

Research 

Achievements

Research 

Achievements

Research 

Achievements

India is endowed with substantial gene pool of buffalo During the period under report test mating of 12th set 

germplasm which includes about a dozen well-defined Murrah bulls was in progress at different centres. 13th 

breeds and a vast population of non-descript type. set of test mating shall start from July 2011. Preliminary 

Being a multipurpose animal providing milk, meat and selection of 13th set of bull is in progress and it will be 

draft, buffalo remains the primary source of livelihood finalized in the month of June so  that  the selected bull 

subsistence for millions of small holder farmers in India can be used for test mating. 

and also occupies an important place in the economy of 8th set progeny test evaluation of bulls is in progress. 
several other countries. India has over 106.3 million Top ranked PT bulls will be used for nominated mating  
buffaloes constituting about 57 per cent of the total from July 2011. 
world population. Despite being less in number than 

During the period under report the fourth set of Nili-
cattle in the country (180 million) buffaloes currently 

Ravi bulls is being used for breed able females at 
produce 56 million metric tons of milk which is about 52 

farm under network programme and performance of 
per cent of the total milk produced from buffaloes (FAO, 

progenies is being recorded. Young males screened 
2008). Besides milk, 1.62 million metric tons of meat is & preliminary selected for fifth set of Net work. 
produced from this animal. Buffalo draft power also Semen from three Nili Ravi bulls collected from the 
accounts for about 10 per cent of the total draft power field and processed after routine testing. This will be 
contributed by the work animals in the country. In used along with fifth set of bulls for nominated 
addition to milk, meat and draft buffaloes also produce services.  Bulls / Males of Nili Ravi breed with good 
0.52 million metric tones of skin and hides in the dam's yield are provided to the farmers as an integral 
country. Thus, the buffalo, though a neglected animal part of this breed improvement programme.
has a great significance for the country as a whole and Field progeny testing: Under the FPT 
for the village community in particular. programme 14190 artificial insemination were done in 

Murrah during  2010-11  in adopted village  at Genetic improvement of buffalo
GADVASU, CIRB and NDRI with the overall conception 

Network project on buffalo improvement: 
rate of 38.44 per cent.  Milk recording on 357 animals 

Conservation, propagation and  genetic improvement 
was done. In the adopted village of surti and 

programme of  different breeds of Buffalo is continuing 
Pandharpuri  23436 AI were done with 45.69 percent 

under the Network project on buffalo improvement. conception  rate. 

Genetic Resource Improvement Programme
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Field performance during the year 2010-11 in Murrah

Murrah unit AI PD Conception Total Daughters  Daughters Completed
rate calving born calved Milk Recording

GADVASU 6846 2289 33.44 1277 603 142 79

CIRB 3419 1669 48.81 1279 634 48 65

NDRI 2747 1044* 50.90 1140 517 356 213

Grand Total 13012 5002 38.44 3696 1754 546 357

*PD up to Dec., 10

Field performance during the year 2010-11 in other breeds

Other Breed AI PD Conception Total Daughters  Daughters Completed
rate calving born calved Milk Recording

 Surti 2038 628 30.81 526 223 27 43

Pandharpuri 21398 10079 47.10 6230 2666 64 44

Grand Total 23436 10707 45.69 6756 2889 91 87

Buffalo herd performance at CIRB

Herd strength: The herd strength of Murrah and Nili-

Ravi buffalo is presented in figure below. The herd 

strength was 522 and 442 animal of Murrah and Nili-

Ravi, respectively. During the period of report 120 

Murrah calves were added due to birth.  A total of 130 

(47 males and 83 females) animals of Murrah and 144 

animal of Nili Ravi breed were culled/auctioned in 2010-

11. 
Herd stength of Murrah and Nili-Ravi buffaloes
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Age at first calving in Murrah and Nili-Ravi heifers
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available at various field unit centres of CIRB Hisar. Out Assessment of current status, breed characteristics 

of which 376, 261, and 44 daughters were less than one and genetic structure of Nili-Ravi buffaloes was done in 

year, 1-3 years and more than three years of age, its breeding tract. Detailed survey was conducted in 

respectively. Forty eight daughters calved at various nine blocks in the Nili Ravi tract. During the period 

centres during the year. Recording of 35 daughters was survey was carried out in the block(s) of Ajnala in 

in progress, while 13 daughters were sold before the Amritsar, Dera Baba Nanak and Batala in Gurdaspur, 

completion of lactation. Tarn tarn and Patti in Tarn Tarn and Ferozepur, Abohar, 

Mamdot and Guru Har Sahai in Ferozepur district. Data Genetic trends in Murrah and Nili-Ravi
processed from six blocks indicates that 31 percent Available information on 10634 records during 1966-10 
buffaloes among 6125 buffaloes were having Nili Ravi and 4477 records during 1972-10 were collected from 
characters. Status of Nili Ravi animals with white Murrah and Niliravi buffalo herds maintained at CIRB, 
markings on Forehead, eyes, fore-legs, hind legs, Hisar and its Sub-campus Nabha respectively. The 
muzzle, chin, tail, entire face and half face found to be pedigree was structured up to the level of seven 
98, 92, 53, 90, 35, 35, 98, 4.4 and 35 per cent in the generations in both the breeds indicating the specific 
surveyed buffaloes. Blood samples were collected from performance trends of principal individuals' ancestry. 
the various groups of buffaloes from the field and has The data used for further analysis were adjusted for the 
been supplied to NBAGR, Karnal for micro satellite Least Squares constants of significant fixed effects.
genotyping. The estimates of generation interval (GI) were 7.09 
Buffalo genomicsyears and 5.75 Years in Murrah and Niliravi buffaloes 

respectively which were equally distributed in both Single nucleotide polymorphism study of the leptin, its 
sexes of two breeds. receptor gene in relation to milk traits viz. milk yields, 

milk protein, milk fat percentages, milk lactose of Assessment of current status of Nili-Ravi 

Murrah buffaloes (n=102) of different parity were breed

Average milk constituents (%) of Murrah buffaloes during 2010-11

Month n Fat SNF Protein Lactose

April 10 123 8.06 ± 0.08 8.19 ± 0.07 3.45 ± 0.02 4.46 ± 0.03

May 10 121 8.09 ± 0.06 8.28 ± 0.06 3.46 ± 0.02 4.44 ± 0.02

June 10 116 8.21 ± 0.07 8.62 ± 0.07 3.58 ± 0.02 4.61 ± 0.03

July 10 100 8.17 ± 0.08 8.64 ± 0.06 3.57 ± 0.02 4.64 ± 0.03

August 10 95 8.12 ± 0.07 8.64 ± 0.05 3.50 ± 0.02 4.61 ± 0.03

September 10 83 8.19 ± 0.08 8.55 ± 0.06 3.39 ± 0.02 4.54 ± 0.03

October 10 89 7.71 ± 0.12 8.59 ± 0.05 3.47 ± 0.02 4.53 ± 0.03

November 10 100 7.42 ± 0.13 8.52 ± 0.05 3.51 ± 0.02 4.50 ± 0.03

December 10 104 7.48 ± 0.12 8.74 ± 0.06 3.58 ± 0.02 4.60 ± 0.02

January 11 107 7.30 ± 0.10 8.58 ± 0.05 3.50 ± 0.02 4.46 ± 0.02

February 11 106 7.37 ± 0.09 8.53 ± 0.05 3.45 ± 0.02 4.44 ± 0.02

March 11 113 7.60 ± 0.08 8.59 ± 0.04 3.40 ± 0.01 4.44 ± 0.02

Overall 1257 7.81 ± 0.03 8.53 ± 0.02 3.49 ± 0.01 4 . 5 2  ±  
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panel for genotyping, duncan's multiple range tests for Database was prepared on conception rate of bulls 

fat, protein and lactose showed that season wise there since 2000-01 till date and up-dates were made as per 

was significant difference in the fat percentage. It was the reports of current year. Field conception of buffalo 

higher in summer than winter. Parity wise there was no bulls ranged from 17.7 to 74.5 percent. Genotyping of 

significant difference. The protein percentage thirty-five buffalo bulls was done. Partial gene product 

significantly differed among animals. In lactose there is of Seminal plasma proteins was amplified by PCR in 

no significant difference by season and across the bulls categorized under high, medium and low 

animals. However animal no 3414 had the highest conception rate, using bovine gene sequence based 

lactose percentage (4.90).  primers. PCR product was polymorphic. Sperm 

motility, rapid motility and Progressive motility varied Under the buffalo genomics, SNPs identification in the 
from 24 to 64.5, 12.89 to 51.06 and 7.5 to 355 percent, genes related to meat production and their association 
as determined by CASA. Sperm head size varied with meat parameters has also been initiated.  In this 
between 4.7to 12.5 percent. The genetic polymorphism experiment 29 male calves born during October 
identified in this study has been related with the semen November and December were selected for feeding 
quality attributes and conception rate in bulls. Percent trial. Their body wt at birth were recorded. Further body 
cleavage of the fertilized oocytes was studied using wt at periodic interval will be taken and animals will be 
semen from ten of these bulls. In vitro fertilization rate fed with high protein and High energy ration for better 
was related with field conception rate. Biochemical growth and one control group will also be taken and will 
profiling (oxidative stress) of semen was done to be provided with maintenance ration only.
assess the metabolic status of spermatozoa. Activity of DNA polymorphic sequences in relation 
oxidative stress managing enzymes as MDA, GPx and  to fertility traits in buffalo bulls
SOD were estimated in a few bulls. Our findings 

Field conception rate is only available tool for fertility 
suggest that bubaline seminal fluid protein gene is 

assessment in bulls which inherits problems of long 
highly conserved with respect to bovine and PCR 

interval of maturity attainment in animals and a large 
product of partial gene is polymorphic with respect to 

variation in field AI success. Identification of biological 
the sperm motility and conception rate in buffalo bulls. 

markers and molecular markers related to the bull 
Sperm rapid motility, ratio of progressive vs rapid 

conception rate are need of the day. Data on field 
motility are considerable attributes for assessing 

conception rate of more than 80 bulls was collected 
conception rate and so the fertility in bulls. 

from field units reports under Network centres. 
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Improvement of reproductive efficiency of buffalo is a spermatozoa. Therefore, studies have been planned to 

major program under which research on both male and update assays to monitor deterioration in sperm 

membranes, DNA, presence of apoptotic spermatozoa female reproductive aspects is undertaken at CIRB, 

and its relationship with fertility which may help in Hisar. This is looked after by scientists in the Division of 

selection of breeding bulls.  To make best use of the Buffalo Physiology and Reproduction, through 
bulls existing with farmers, semen from the champion investigations in application of reproductive 
bulls having prize tag from different competitions is biotechnology; which include integrated SOET and 
collected at the door of the farmer and is frozen in MOET for faster multiplication of elite buffaloes, cloning 
laboratory of the institute. This semen is made available for conservation and multiplication of superior buffalo 
to the owners of the bull as well as to the interested germplasm and stem cell research in buffaloes. These 
farmers.programs are under taken for faster multiplication using 

modern biotechnological tools with current knowledge. In the dairy animals milk is the most important product 

and udder is the site for milk synthesis and its hygienic For increasing reproductive efficiency of female 
delivery for human use. In this division udder function, buffaloes efficient estrus detection, early pregnancy 
health and hygiene, changes during udder diagnosis and prevention and amelioration of infertility 
development, changes and function in different including early embryonic mortality are the ongoing 
phases, gene expression of proteolytic systems and research areas. 
growth regulators in the mammary gland and skeletal 

In the male buffalo's optimum production of quality 
muscles of buffalo are also being studied.

frozen semen from elite bulls for fast multiplication of 
The ultimate aim of research is fulfilled when it is superior germplasm and its conservation includes 
transferred to the end users by symbiotic linkages with experiments to find more suitable cryoprotectants 
farmers and field functionaries, publication of scientific for semen preservation and to see effect of 
literature for farmers and motivation for adoption of cryopreservation on integrity of buffalo sperm 
modern technologies through trainings in AI and buffalo membrane. As it is known that success of semen 
production. These technologies are transferred freezing depends on numerous factors which are 
through various Kisan Melas, Kisan Gosthis, Clinical peculiar to each species and optimized according to the 
Camps and radio / TV talks, as well as through type of semen to be preserved. Buffalo spermatozoa 
specialized trainings.are more susceptible to freezing hazards than cattle 

Improvement of Reproductive Efficiency Programme
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Integrated SOET and MOET • 2/8: No asynchronous ovulation

Eight donors were programmed for single and • Embryo recovery is shown in the table.

multiple ovulations at induced or natural estrus  Donors programming at second cycle:
and superovulation during Dec-Jan. Eight donors After a rest of approximately one estrous cycle all eight 
were flushed for single embryo. Two good quality 

donors were again put into SOET/MOET cycle. 
embryos (Morula and Early blastocyst) were 

Considering mid cycle estrus during SOV and ovulation 
recovered and frozen. Subsequently, donors were 

of large DF under progesterone dominant environment, 
administered 580 mg FSH in descending dose 

it was planned to aspirate large DF before start of FSH 
schedule. Animals were inseminated thrice with 

treatment. Large DF were ablated using ultrasound 
frozen thawed semen of PT bulls. Donors were 

guided ovum pickup needle guidance. 
daily monitored for follicle development and 

Rebreeding of donors for normal pregnancy:ovulation. The superovulation treatment schedule 

After SOET-MOET cycle, 6/8 donors were inseminated included.

to continue normal reproductive function.• Start of SOV:  D 9/10 of cycle

• Hormone : FSH (Folltropin V) 20 mg/ml C l o n i n g  f o r  c o n s e r v a t i o n  a n d  

• 0-5, 5-4, 4-3, 3-2, 2-1(ml, morning and multiplication

evening) Total dose 580 mg Tissue fixation: Plasma is used for fixing tissue for 
• PG on day 4 of treatment, AI 48, 60 and 72 h initiation of primary culture to get fibroblast cells. 

after PG Plasma was harvested from blood collected from 
• Nonsurgical embryo collection on d 6 of healthy animal in tubes containing anticoagulant EDTA 

°superovulated estrus or Citrate and stored frozen at -20 C, After thawing 
• Flushing media: DPBS + 0.1% BSA, Holding plasma tubes on ice, 100µl 0.5M CaCl  (1:5) is added to 2

media: DPBS+0.4%BSA
reverse the process for coagulation before usage of the 

• U/S Examination daily/ alternate days from 
aliquots. 

start of SOV till flushing 
Primary culture initiation: Tiny drops of re-calcified 

Superovulatory response of treated donors was 
plasma were prepared in 25mm culture flask. Small 

characterized by:
sub-dermal ear pinna tissue collected form buffalo 

• 3/8: Mid cycle ovulations within 60 h of SOV - 
calves just after birth.  After 1-2 days the cells start Largest DF at treatment (11.5,13.8,11 mm)
coming out of the tissues and make primary culture. • 3/8: Mid cycle heats with regression of CL 
These cells were passages after getting confluent during SOV treatment
cultures.  

Embryo recovery and transfer with SOET and MOET technologies

Cycle Technique Total Total embryosViable Embryos Remark

flushings recovered recovered

1st Cycle SOET 8 2 2 Frozen

MOET 8 6 5 4 transfer/ 1 pregnancy

2nd Cycle SOET 7 1 1 1Transfer/1 pregnancy

MOET 8 17 13 8  transfer/ 3 pregnancy
4 Frozen (1transfer/0 pregnancy)
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Cell freezing: The fibroblast was recovered by In order to study the effect of growth factors (LIF, EGF 

trypsinization. The time required for cells to detach in and FGF) on multiplication potential and passage time 
the presence of trypsin varies depending on cell for cells from amniotic fluid, umbilical cord matrix and 
density, age of culture and temperature of trypsin. fetal fibroblast cells it was observed that the cells 
Therefore, instead of providing fixed incubation time in cultured with growth factors started differentiating after 
trypsin, frequent checking under microscope was done 

10 -12 passages and instead of growing for longer time 
to assess complete trypsinization. The cells were 

stopped growing after differentiation. In continuation of 
frozen using three cryoprotectants by using 

work on characterization of cell cultures for properties 
standardized protocol.

of stemness through physical, biochemical and 
Cell culture from superior calf: The ear pinna of a calf 

molecular markers, cells from all sources (remaining) at 
from superior dam and bull was collected to initiate the 

an interval of five passages were found positive for AP 
primary culture. The primary cultures grown successful 

staining. Karyotyping for amniotic fluid cells, umbilical and resulted in cells which could be cultured up to 12 
cord matrix cells and fetal explant cells indicate these passages. The culture medium used for this purpose 
cells maintain a normal chromosome number up to their was DMEM with 10% serum. These cells were 
respective maximum passage in culture. multiplied after 80% confluency. The cells were frozen 

in 1ml aliquot in freezing medium with three cryo- Molecular characterization: The expression of 
protectants. transcriptional factors Nanog, Oct-4, Sox-2A and 

Isolation, culture and characterization of Sox-2B were in rest of the cell passages from all 
adult stem cells sources in details are presented in the table.

Histological studies were conducted to see the effect of Sequencing: The amplimer sequences were aligned 
fetal age (50-100 days of gestation) on composition of with published sequences from other species and 
mucosubstances in Wharton's Jelly from umbilical homology was checked using the BLAST. A homology 
cord. Mucosubstances or mucopolysacharides play 

range of 89-100% for all the four respective gene 
role in proliferation of cells.  Matrix of umbilical cord at 

sequences was seen with already submitted 
all stages had heterogeneous cell population with 

sequences of species like Bubalus bubalis, Bos taurus, 
round, elongated and fibroblast like morphology. 

Equus caballus, Mus musculus, Ovis aries and porcine  Histological sections show two arteries and two veins in 
and Human DNA sequence.  early fetus and one vein starts disappearing as the fetal 

age increases. Real time PCR for relative quantification: Changes in 

Presence of transcription factors Nanog, Oct-4, Sox -2 A and Sox -2B in buffalo cells 

amniotic fluid (AF), fetal explant (FE), umbilical cord matrix & amniotic membrane (AM) 

at different passages. 

Tissue / Cells Nanog Oct-4 Sox-2A Sox2-B

AF  P2 to 20

AF  P22 - - - -

FE  P2 to 30 + + + +

FE  P35-45 + + + -

AM –Tissue + - + -

AM -P10 + + + -

+ + + +
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Effect of cryopreservation on integrity of relative expression of transcriptional factors were 
buffalo sperm membrane and DNAdetermined by quantitative real time PCR. Real-time 

quantitative PCR was conducted with Q-PCR 600548 Freezing–thawing of buffalo spermatozoa causes 

Kit (Stratagene, La Jolla, CA, United States) using considerable damage to motility apparatus, plasma 

SYBR green fluorescence dye. The primers used for membrane and acrosomal cap, leakage of intracellular 

Real Time PCR were the same as used for reverse enzymes and cause DNA damage in bull sperm. The 

transcription. plasma membrane surrounds the entire sperm cell 

holding together its organelles and intracellular Quantitative analysis: In AF cells the expression of 
components and by its semi-permeable features Nanog was down regulated in P20 in comparison at P2 
maintains the chemical gradient of ions and other cells while there was upregulation of Oct-4, Sox-2 A & B 
soluble components. If the sperm plasma membrane is genes cells at P20 in comparison with P2 . The relative 
not functionally intact the sperm is considered expression in fetal explant cells showed that Nanog 
deteriorated (dead) and in vivo is not capable to 

expression was unregulated init ial ly which 
fertilize. Intact acrosome membrane makes sperm 

downregulate at advance stages. On the other hand, 
capable of undergoing capacitaion changes and 

expression of Oct-4 and Sox-2 was gradually 

upregulated. 

Plasticity of identified cells: These cells were given 

differentiation treatment with standard protocols for ES 

cells for osteogenic,  adipogenic, neural cells and 

pancreatic cells. Morphologically cells have shown 

characteristics of respective cells. The cells were 

positive for oilo red and alzirin positive on adipogenic 

and osteogenic type cells. The molecular expression of 

the respective cells were not expressed in 

differentiated cells.  
thereby allowing the acrosome reaction to occurs. So, 

Semen production and dissemination in order to know the effect of cryopreservation on 

Semen collection was performed at the farmers' door buffalo bull sperm functionality, the sperm motility, 

kinetic parameters and viability was assessed by CASA step and then transported to semen freezing lab for 

during different stages of cryopreservation and found cryopreservation. Under this project ~9000 semen 

that total motility, progressive motility, rapid motility and doses were frozen from eight true to breed prize winner 

viability significantly reduced (54.6%, 24.0%, 41.4% Murrah buffalo bulls kept by the progressive farmers. 
and 69.0%, respectively) in frozen thawed semen as Semen of some of these bulls is being used in Network 
compared to fresh (77.8%, 48.3%, 72.3% and 90.5%) Project for progeny testing programme and also being 
and equilibrated semen sample (71.9%, 48.2%, 66.0% sold to the farmers for the breed improvement. Semen 
and 90.5%). However, analysis of acrosomal integrity of farmers' bulls was having optimum fertility in the field 
during different stages of cryopreservation was and at institute farm. Post-thaw sperm motility was also 
performed through Lectin-FITC assay, where intact 

equal to that of semen collected and frozen in the 
acrosome showed more intense fluorescence in the 

institute/laboratory. 
acrosome region and lesser label in the remaining head 

Evaluation of acrosome integrity through Lectin-FITC assay
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region and a distinct ring was observed. However the synthesis. RNA integrity and quality was verified by 

damaged sperm heads were stained throughout with the running the samples in 0.8% agarose gel 

same intensity and no ring was observed as shown in electrophoresis. The RNA samples were then treated 

figure. This assay was performed in fresh and with DNase to remove any possible DNA 

equilibrated semen sample showed 85-90% intact contamination.

acrosome whereas after cryopreservation 70-83% intact Milk composition: Milk composition (fat %, 
acrosomes were recorded. protein%, lactose%, Total Solids, Solid Not Fat) of CMT 
Gene expression of proteolytic systems positive cases were analyzed with automated milk 
and growth regulators in Mastitis analyzer at different stages and results are shown in 
All the lactating buffaloes of the institute farm were Table.
screened for incidence of mastitis with the aid of Transcriptional analysis of HSP70 and 
California Mastitis Test (CMT). A total of 13 lactating GHR genes
buffaloes were found to be positive with CMT. Ten ml 

Buffalo calves were kept on two dietary intake levels. 
milk samples of all positive cases with CMT were 

Differential feeding for 90 days was completed with a 
immediately sent for Microbiological Culture (in 

90-days realimentation period and three phase muscle 
collaboration with HAU, Hisar) for confirmation of 

biopsies were obtained which were snap-frozen for 
mastitis, identification of microorganisms and 

RNA analyses. RNA extraction using TRIzol method 
susceptibility to different antibiotics. A total of 11 

and preparation of cDNA from biopsies was done for samples out of 13 were found to be positive [5-
Quantitative expression of HSP70 & GHR mRNA (in streptococci & Subclinical; 2-streptococci & clinical; 2 
collaboration with NBAGR). Further column DNAse mixed (Staphylococci + Streptococci) & sub-clinical 
treatment (RNeasy Mini Kit, Qiagen) was done for all and 2 Mixed (Staphylococci + Streptococci) & clinical]. 
the samples. Expression level of selected transcripts in Somatic cell count (SCC) of positive cases was done 

5 muscle tissues was validated by quantitative real-time manually. Based on SCC >5x10  cases were called 
5 PCR using LightCycler 480 SYBR Green I Master Mix clinical and with < 5x10  cells subclinical. Milk samples 

(Roche) and analyzed on LightCycler 480 machine. (50 ml) were taken from each affected quarter of udder 
GAPDH was included as internal control for for RNA isolation. Milk samples were then processed 
normalization of data. Results were expressed in terms for further down-stream processing. Primers were 
of the crossing point (Cp) of the sample, the point at designed and synthesized from Sigma-Aldrich for 
which the fluorescence of a sample rises above the amplification of genes of proteolytic system (CAPN2, 
background fluorescence. Final analysis of the data is Caspase-3, CTSD, UBC) and Growth regulators (IL-1 ß, 

being processed.IL-10, IL-12A and IL-12B).

Identification of early pregnancy For RNA extraction, the freshly suspended somatic 

biomarkerscells and cells after 2-3 weeks of storage (at -20°C) 

were used. Almost same yield of total RNA was Based on farm records, ultrasonographic observations 

obtained from both the samples. The yield of total RNA and non-return / return to estrus at the end of normal 

was found between 250-600 ng/ml. The total RNA cycle length, weekly peripheral blood serum samples 

isolated with this protocol and with acceptable purity have been collected from 8 pregnant and 5 non-

(i.e. ratio 1.6-2.2) was used for first strand cDNA pregnant buffaloes, on days 0, 7, 14, 21, 28, 35 and 42 
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of estrus / gestation. The serum was separated after process of follicular development, oocyte 
maturation and embryogenesiscoagulation and stored with protease inhibitor cocktail 

at -20ºC for further analysis. From abattoir genitalia, Research was undertaken on follicular profiling in 

amniotic fluid, allantoic fluid and uterine cavity fluid relation to superovulatory treatment of buffaloes 

including superovulatory response monitoring. The were collected from three gravid and two non-gravid 

technique of ultrasound guided ovum pickup was uteri. All uteri were associated with corpus luteum bearing 

standardized and necessary ova, follicular cells and ovaries. The samples are kept frozen for further analysis.

follicular fluids were harvested during different Physiological and genomic regulation 

Milk composition in subclinical, clinical and normal cases (Mean±SE)

Stage Density Lactose% Fat % SNF% Protein%

Clinical (N=11) 30.13±0.48 4.57±0.13 9.07±0.18 3.65±0.07

Sub clinical (N=25) 26.88±0.86 4.58±0.05 8.02±0.40 8.52±0.15 3.58±0.03

Normal (N=13) 26.91±1.10 4.73±0.11 8.50±0.72 8.62±0.17 3.64±0.04

6.74±0.44
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Buffaloes are typical herbivores and are primarily undegradable protein (RUP or bypass protein) to 

rations of animals. Free AA are of little value in ruminant raised under crop-livestock sustainable production 

diets because they are degraded rapidly in the rumen. system where crop residues and agricultural by 

The relative proportions of each of the AA absorbed products constitute major available feed resources for 
should exactly match the animal's requirements, livestock. India, with limited feed resources, has to 
because a shortage of one can limit the utilization of economize feeding of buffaloes by maximizing 
others. Lysine and methionine are two limiting amino utilization of feed resources. In order to achieve this 
acids. An alternate approach would be to include those objective, this institute has been working on various 
RUP sources which are rich in these limiting amino research projects which can be broadly categorized 
acids or rumen protected amino acids (RPAA). 

into following groups: a) determination of critical and 
Therefore, an experiment was planned to study the 

limiting nutrients and development of supplementation 
effect of feeding commercial RPAA i.e. lysine and 

strategies at farmers' level; b) unraveling diversity of 
methionine to the growing buffalo calves on growth and 

rumen microbes and development of means of rumen 
nutrient utilization. RPAA were supplimented @ 0.15 % 

manipulation to improve digestion of poor quality crop 
of the DM intake as follows: G-I ration as per 

residues and also to reduce methane emission; c) 
requirement, G-II only lysine was supplemented, G-III 

development of suitable method of processing feed 
combination of lysine and methionine and G-IV only 

resources and d) determination of requirements of 
methionine was supplemented and the growth trial 

nutrients for economic buffalo production. continued for about four and half months. The values 
Effect of incorporation of limiting amino for DM intake per 100 kg body weight were 2.33, 2.40, 
acids rich supplements on growth and 2.61 and 2.40 in group I, II, III and IV, respectively. The 
maturity values of DM digestibility for corresponding groups 

were 62.6, 65.4, 68.07 and 63.8%, respectively. The All animals require amino acids (AA), the building 

growth rate in all the groups also remained comparable blocks of proteins required for optimal growth, 

and the values were 486, 533, 564 and 515 g/h/day, reproduction, lactation, and maintenance. To increase 

respectively. The data analysis is in progressthe total AA supply to the small intestine, it has become 

common practice to include supplemental rumen 

Improvement of Feed Resources
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Studies on environmental pollutants and strategies can be made to stimulate the growth of 

toxicants Orpinomyces phylotypes to increase fibre digestion in 

rumen of buffaloes.The water samples from sewage waste and canal has 

been collected on monthly intervals. The analysis for Rumen microbial diversity and impact of 

additives on methanogenesis and heavy metals viz. Pb, Cr, Co and Cd is to be done. 
utilization poor quality fibrous feedsFodders grown in different seasons have been 

collected from the fields irrigated with sewage and 120 clones of archeal 16sRDNA clone library were 

canal water of our institutes' farm. The samples have sequenced and sequence data were subjected to 

already been analysed for sorghum crop and the BLAST and phylogenetic analysis to assess diversity of 

samples of oats and berseem is being analysed. archea in rumen of buffaloes. The study indicated 

Micronutrient and heavy metals contents analysis predominance of Methanobacterium genus in rumen of 

using AAS is yet to be done. For developing the buffalo. For study of diversity of culturable fibre 

database on aflatoxin contamination in animal feeds degrading bacteria 60 isolates of fibre degrading 

and fodder commonly fed to animals 132 samples have bacteria were isolated by repeated subculture and re 

been analysed. isolation of colony. The isolates were preserved and 

genomic DNA of isolates were PCR amplified using Predominant culturable fibrolytic fungi in 
universal bacterial primers for 16S rDNA. About 20 buffalo rumen
clones (each) of bacterial, archeal and SRB 16S rDNA Compositions of Anaerobic fungi in rumen content of 
clone library of buffalo rumen community DNA were buffaloes were evaluated by culture and morphological 
prepared, plasmid isolated and verified for insert. In-analysis in straw, berseem, jowar and mustard based 
vivo rumen fermentation trial and feeding trial has been diet. In all cases polycentric fungi Orpinomyces and 
completed with the best isolates of fibre degrading Anaeromyces were found to be predominant. Similarly, 
bacteria and sulphate reducing bacteria. The data of the most predominant phylotype of rumen fungi were 
feeding experiments are being analysed.identified in buffalo rumen content by culture 
Studies on the relationship of feed independent method that is preparation and 
utilization, growth rate, milk production sequencing of ITS library. Out of 140 sequences, 99 
and its composition with genetic sequences clustered with sequences of strict 
improvement

anaerobic fungi were utilized for further analysis and 41 
Genetic improvement programme in buffaloes has sequences phylogenetically affiliated to aerobic fungi 
been going on in the country during the past fifty years were excluded. Out of the 12 operational taxonomic 
under the AICRP and Network modes.  As a result large units (OTUs) of anaerobic fungi, 10 (97 of 99 clones) 
amount of data/information has been generated on were affiliated with the genus Orpinomyces, indicating 
various production and reproduction aspects.  that the phylotypes belong to the genus Orpinomyces 
Improvement in performance, however, has not been are the most dominant component  of anaerobic fungal 
related to the nutrient inputs provided to the animals.  community in rumen of buffaloes. Other OTUs were 
Neither nutrient utilization studies have been affiliated with genus Caecomyces (1 clone) and 
conducted in animals (males as well as females) under Cyllamyces (1 clone). It was concluded that 
specific sets of animals.  As nutritional inputs constitute Orpinomyces phylotypes are the most dominant 
over seventy percent of the buffalo production anaerobic fungi in rumen of buffaloes. Effective 
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are of paramount importance; as improved animals the end products from their fermentation are digested 

would required quality/specified nutrients to become and absorbed to nourish the host ruminant.  The rumen 

more useful asset to their keepers. is still considered as a 'black box' and more so in 

buffaloes. Therefore, the project aims to gain and The studies being undertaken under the project are, 
further improve the understanding of factors which therefore, planned to assess and establish relationship 
control digestion and metabolism in ruminant animals of nutrition (feed inputs) with performance 
especially buffaloes on common farm rations, with (improvement) in buffaloes at the institute especially 
reference to the activities and contribution of the three under the network mode (as per the availability of data 
groups of microbes.for various sets over the years and availability of 

animals of existing sets for conducting digestibility/ Necessary background information/data were 

metabolic studies wherever necessary). During the gathered and analyzed during the period under report.  

period under report, data pertaining to the feed Further, microbial and biochemical aspects were 

consumption (green, dry, concentrate) and milk studied in the rumen of fistulated buffalo steer given 

diets of 15% concentrate mixture plus 85% wheat straw production (total, per head (overall), herd average and 

(poor) or sorghum (medium) or berseem (high quality).  wet average) by the CIRB herds (Murrah at Hisar and 

Proximate composition of feeds and observations on Nili-Ravi at Nabha) was mined and tabulated yearwise 

microbial and fermentation aspects of the rumen on for the period from 1992-93 to 2006-07. Averages of 

various diets were recorded. Further work (in- vitro results of this data were analysed for the three five 

studies) are being undertaken in the project.yearly periods (1992-97, 1997-2002, 2002-07).  

Further mining of data on production and reproduction I m p a c t  o f  e x o g e n o u s  e n z y m e s  
parameters is in progress. supplementation on the digestibility and 

growth of buffalo calvesRumen ecosystem and its manipulation

Exogenous enzymes (Cellulase and Xylanase) were Anaerobic microorganisms (protozoa, bacteria and 

supplemented through the diets to the growing heifer. fungi) inhabiting the rumen possess specific 

Digestibility trial was conducted on 12 heifers. It was characteristics enabling them to survive and proliferate 
observed that digestibility of DM and OM was improved under various feeding situations.  Their cell mass and 
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In this project on development of training modules nine in one week. As far as training contents for youth are 

trainings programmes of week's duration were concerned they specially desired to include nutrients in 

organized for different categories of respondents in concentrate mixture and importance of reproduction in 

which 254 farmers/entrepreneurs/women/youth were buffaloes. They also wanted that half of the time each 

trained. Pre and post evaluation of each training should be devoted to theory and practical, respectively. 

programme was done. Training need of different It was also found that majority of the youth were in favor 

catogries of respondants was worked out. On the basis of a duration of 15 days. Perhaps they wanted more 

of training need scores training modules for information on different topics to pursue it as a full time 

entrepreneurs, farmers, youth and women were enterprise. Women also wanted 60% practical and 40% 

developed. theory. Feeding requirements of dry, milch and 

pregnant buffaloes, management and reproduction of In the training module for entrepreneurs following four 
buffaloes during heat and importance of AI in buffaloes items were included as they desired that they should be 
were the topics which were considered most important given information on some new technologies like 
as they showed keen interest in feeding and preparation of mineral mixture, preparation of complete 
reproduction of buffaloes.feed blocks, care and management of calves for meat 

production and importance of reproduction, heat 

detection and therapeutic control of estrous. They were 

also given additional information on feeding, care and 

management of different categories of buffaloes. Their 

training contents constituted 50% theory and 50% 

practical. With regard to the training contents for 

farmers, it was considered that there should be 60% 

practical and 40% theory. It was also planned to cover 

almost all the aspects of buffalo husbandry so that they 

are given comprehensive training on buffalo husbandry 

The effect of washing frequency on the physiological 

responses and performance of Nili-Ravi buffalo calves 

was studied in hot summer. Thirty calves aged 4–6 

months were divided into three uniform groups of ten 

each. The calves of group A, B and C were washed two 

(9 a.m. and 3 p.m.), three (8 a.m., 12 noon and 4 p.m.) 

and four (8 a.m., 11 a.m., 2 p.m. and 5 p.m.) times in a 

day, respectively. They were washed with water for 5 

min at a stretch. The results showed that the mean total 

dry matter intake increased with the increase frequency 

Buffalo Management Programme
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of washing. The highest mean daily body weight gain 

was recorded in group C followed by group B and A. 

There were statistically significant (P<0.05) differences 

between the three washing groups. Calves were more 

comfortable with increase number of washing in a day 

in hot summer. The rectal temperature, pulse rate and 

respiration rate also varied significantly (P< 0.05) 

between the three experiment groups. It was concluded 

that daily four times washing during hot summer 

months had more beneficial effects over three and two 

times washing of young Nili-Ravi buffalo calves to 

decrease rectal temperature, pulse rate and respiration 

rate and to increase average feed utilization and daily 

gain under tropical climate.

Judging Scores ascribed to each question revealed 

that farmers across different age groups differed 

significantly in opinion in at-least nine calf management 

practices on colostrum feeding for reducing mortality 

and wastage of germplasm like age at weaning, time at 

which solid feeding is initiated, time at start of colostrum 

feeding, impact of late colostrum feeding, vigilance 

towards mortality rates in calf and their impact on 

buffalo husbandry as a whole, etc. Data on colostrum 

feeding, particularly with respect to their pre-training 

and post training exposure were analyzed. 

Colostrum based dietary formulations for 

calf health

Surplus colostrums was dried under control 
Impact Analysis of training on calf temperature and pressure, maintaining the quality by 
management prcatices 

'Spray Drying' method to improve the keeping quality 
Improvement in calf management practices to lower of nutrient rich base dietary constituent for newly born 
mortality rates and adding new dimensions of rearing calves. Optimization of temperatures and pressure 
calves for meat industry was a need-based issue for conditions for developing moisture free, cream colour 
farmer's trainings held during current year. Pre and post dry colostrums powder with maximum yield is done. 
evaluation of the training programme was conducted. Incidence of adherence of sticky powder on the wall of 
Impact assessment of the training was done by drying tower was reduced by 30% to achieve higher 
developing a Questionnaire, comprising of 32 yield in dry powder. Dry matter was estimated in 
questions, as an evaluation tool for farmers trainees / buffalo milk. Air-drying under regulated speed of 
respondent's  attitude towards acquisition/adoption of rotation and permissible drying temperature were 
improved scientific buffalo husbandry practices during also tried. Dry colostrums obtained from the two 
training. Questions, related to healthy calf methods are subjected to study quality of powder 
management practices for improving survivability rates obtained. Analysis is underway. Physiochemical 
of calves were attended by the responding buffalo changes of powder are analyzed using NMR studies. 
keepers under different age groups before the lectures/ Product will be fed to calves to study it's effect on 
discussions on the said issues and after the health and body weight. Study may help in developing 
discussions. Analysis based on the knowledge test and colostrums bank in future.
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Production and maintenance of superior multiplication of superior female germplasm in 
germplasm buffaloes, the technique of in-vitro fertilization has the 

potential. This technique has been standardized for in-Murrah and Nili-Ravi bulls of high genetic potential are 
vitro maturation of oocytes obtained from abattoir bred at the Institute and its Sub Campus, Nabha. Young 
ovaries followed by their in-vitro fertilization and culture bull calves are selected on the basis of dam's milk yield 
of the resulting embryos to transferable stage. The and reared under intensive management system. The 
technique will be of immense use for faster production potential of bulls is evaluated through 
multiplication of elite germplasm and progeny testing of progeny testing. The Institute has so far sold more than 
bulls after collecting oocytes from live animals.432 Murrah bulls and 226 Nili-Ravi bulls of high genetic 

merit to village Panchayats and developmental Sexing of IVF produced embryos

agencies. These are expected to contribute towards Sexing of in-vitro produced embryos was successfully 
overall improvement. A simple, reliable and economical done with PCR technique using boving primers. 
method for freezing of buffalo semen has been Micromani-pulation of the embryos was done for 
developed. The improved procedure has been shown obtaining biopsy for sexing.
to be effective even to freeze the static ejaculates Ultrasonography for monitoring ovarian 
successfully a phenomenon specific to buffaloes which activity
greatly reduces the efficiency of utilization of buffalo 

The non-invasive technique of ultrasonographic 
semen for artificial insemination.

scanning was used for diagnosis of ovarian activity in 
Embryo transfer technology pre-pubertal heifers, peripubertal heifers and parous 
Efforts have been made in developing and improving buffaloes. The technique is very useful for detecting 
the embryo transfer technology for buffaloes which has follicular dynamics and luteal structures in ovaries.
resulted in the production of 16 calves at this Institute. With the use of this technique, time of ovulation 
Technology for large scale production of in-vitro following estrus induction and synchronization therapy 
matured and in-vitro fertilized embryos using slaughter can be predicted very precisely to allow fixed time 
house ovaries has been developed. Future projections insemination without the need for estrus detection. This 
include production of calves from IVM/IVF embryos and resulted in high fertility at induced estrus in anoestrus 
embryo micromanipulation. The embryo cryopreservation buffaloes and buffalo heifers. The technique proved 
technique has also been standardized. For rapid very useful in modifying the conventional treatment 

Development of Technologies and their 
Transfer to End Users Since Inception
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protocols according to the pre-treatment ovarian Ovsynch treatment, in order to support ovarian follicular 

picture for obtaining maximum success rates for development so that at least one large follicle is 

induction of estrus. available 72 h later for  responding to the first GnRH 

injection with ovulation/ luteinization. Resulting luteal Early pregnancy diagnosis and fetal sex 
structure in the ovary is subjected to luteolysis by PGF determination
given 7 days later. Further administration of GnRH Sonographic technique was used for confirmatory 
ensures synchonous ovulations of preovulatory follicles diagnosis of pregnancy in buffaloes as early as 25 days 
to allow fixed time insemination of treated animals.post insemination. Furthemore, fetal sex determination 
Induction of lactationwas made at day 55 postinsemination based on the 

location of the genital tubercle. Farmers rear the dairy animals for milk production and 

livelihood but they are commonly facing the problems of Estimation of gestational age
conception failure, long calving interval, anoestrous, By ultrasonography fetal age can also be assessed 
cystic ovaries, specific abortions and repeat breeding. accurately that is useful  in better management of 
They can benefit from the technique by inducing such pregnant buffalo at the time of calving. The length of 
animals into lactation and reduce herd culling losses gestation in buffalo can be estimated by following 
and replacement costs by this therapy. The buffalo is standard chart that is plotted for crown-rump length of 
weighed and appropriate dose of hormones, Estradiol-buffalo fetus on different days post-insemination. When 
17b and progesterone (Sigma Chemicals Company, this plot was used for determining the age of fetus in 
USA) each @ 0.1 mg/kg body weight/ day is calculated pregnant buffaloes of unknown mating, the exact date 
for seven days therapy. The hormones are dissolved in of mating (±days) could be predicted using this chart.
7 ml absolute ethanol each and stored in separate 

Ovsynch plus protocol for estrus 
tubes. On the day of treatment, 1 ml of each hormone 

induction
solution is mixed together and 1 ml of this mixture is 

Anestrus, either in pubertal heifers on in postpartum 
administered in the morning and evening at an interval 

buffaloes, is the primary cause for low reproductive 
of 12 hours subcutaneously. Site of injection is kept 

output of buffaloes. Anestrus is the state of ovarian 
alternating from left to right side in the prescapular 

acyclicity, reflected by complete absence of sexual 
region. The injection schedule is repeated for seven 

activity, with no manifestation of estrus signs. The 
consecutive days. Thereafter, on day 17, 19 and 21 of 

condition is associated with the presence of static 
treatment, 10 ml Largectil injection and on day 16, 18 

ovaries, and though follicular development may occur, 
and 20, injection of 20 mg of Dexamethasone are also 

none of the ovarian fofficles becomes mature  enough 
given intramuscularly. From 15th day onwards upto 

to ovulate. In anestrus animals, doninant follicles (DF) 
21st day of the start of treatment, udder massage is 

underwent atesia instead of ovulations, possibly due to 
given for fifteen minutes each in the morning and 

inadequacy of preovulatory LH surge. Analysis of 
evening daily to simulate milk let-down. This practice is 

ovarian response of anestrus buffaloes to 'Ovsynch' 
followed till the udder is turgid with milk, which is usually 

protocol revealed that only the buffaloes with a large DF 
around 21st day of treatment, when milking is started. 

(>9mm) at the time of first GnRH injection respond well 
The milk becomes normal in physical and chemical 

to this treatment. However, such an accurate 
properties within 10 -15 days of start of milking and the 

assessment of follicular size is difficult under field 
amount of milk yield increases with time. Almost 60-75 

conditions with routine per-rectal palpation. Hence, to 
percent of the buffalo's milk yield potential can be 

ensure consistently similar ovarian follicular picture of 
achieved following induced lactation.

all anestrus buffaloes at the time of first GnRH injection, 
Colostrum feeding for higher growth and 

we developed a new protocol and named it 'Ovsynch 
better calf survivability

Plus.' In this protocol, an injection of PMSG is 
Higher levels of absorbed immunoglobulins within 16 h administered 72 h prior to first GnRH injection of 
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of birth reduce the mortality in calves and result in faster content and they can be conserved by drying carefully 

growth rate by 20-22 percent. High titre of circulating into good quality hay which can replace the costly 

immunoglobulins in calves at an early age of 24 h concentrate mixture in the growing and lactating 

showed the association with weight gain upto the age of buffaloes. The main legume crop is the berseem, which 

2 years. Status of immunoglobulin levels at such an is surplus with the farmers in the month of March and 

early age could also predict the health status of calves. April particularly in Northern India.

A critical level of these blood proteins required for the Silage making
survival of calves has been assessed. Silage is generally prepared by wilting non-legume 
Supplementation of antioxidants for forage crops in the field and then chaffing (if required) 
higher immunolobulin production and the material at 35 percent DM. The fodder is pressed 
absorption thoroughly and covered properly to create anaerobic 
The nutritive value of low-grade roughages and straws environment. The silage is ready after 40 days and has 
available in the country can be improved if these straws the same nutritive value as the green crop.
are given 4 percent urea treatment at 35 percent DM Uromol preparation
and 65 percent moisture and are ensued / stacked for a Uromol is a compound prepared by heating urea and 
minimum period of 30 days. These can become a molasses in the ratio of 1 : 3 and then mixing it with 
complete maintenance ration when fed ad-lib alongwith equal amount of wheat bran/deoiled rice bran. Four kg 
3-5 kg green fodder, 50 g mineral mixture and salt each urea along with 12 kg molasses is slowly heated in a 
to the adult buffaloes. Protein content of straw is raised container for 30 minutes. Then equal amount (16 kg) of 
from 3.0 to 7.0 percent and energy content in terms of wheat bran or deoiled rice bran is mixed in it and the 
TDN (Total Digestible Nutrients) is raised from 40 to 50 mixture is cooled to room temperature. This material 
percent. The technique involves : 4 kg urea dissolve in contains 36 percent DCP and 72 percent TDN and can 
200 liters of water and spray it on one quintal of wheat replace conventional compound feeds in the ration of 
straw and mix it thoroughly just like Sanni is prepared buffaloes yielding 8-10 litres milk/day.
by the farmers. In this way urea treated straw can be 

Urea molasses mineral blocks (UMMB)
ensued for 30 days. Open the pit after 40 days or stack 

Urea molasses mineral blocks are prepared in the after 10 days and straw is ready for feeding to adult 
same way as Uromol, except with the addition of animals. By feeding ammoniated wheat straw ad-lib + 
mineral mixture, salt and binder. By ad-lib feeding these green berseem ad-lib + 1.5- 2.0 kg available grinded 
blocks along with other feed ingredients, about 20 cereals like wheat/barley/maize, a body weight gain of 
percent of the conventional concentrate mixture can be 500-600g/h/d can be obtained in growing buffalo calves 
saved. UMMB prepared by the ‘cold process’ (6-12 months) and this technology can easily be 
technology has yielded even better results.adopted by the farmers.
Area specific mineral mixtureConservation of green forages as hay or 
Surveys of feeding practices carried out in the villages silage
of Hisar district revealed deficiencies of essential The commonly grown fodders in India are legumes like 
minerals like calcium, phosphorus, zinc and berseem, lucerne or cowpea and non-legumes i.e. 
manganese in 70 percent buffaloes. These buffaloes maize, bajra (pearl-millet), sorghum, oats, barley, 
were given specially developed mineral mixture in their guinea grass, rye grass, napier grass etc. Legumes are 
ration. Seventy per cent of the buffaloes conceived recommended for hay making, whereas, nonlegumes 
within a period of 2-4 weeks after feeding area specific are preferred for silage making.
mineral mixture.

Hay- making
Superior isolates of anaerobic fungus

The available legume crops have sufficient protein 
Superior isolates of anaerobic fungus isolated and 
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In Haryana women immensely contribute to animal arranged. Question-answer session was also 

husbandry activities. In fact, they are the real stake organized during the occasion. Keen interest was 

holders of buffalo husbandry as they devote more shown by the women as they asked questions 

than 8 hours of daily productive labour to different pertaining to identification of heat symptoms, 

activities like feeding, bathing, milking, cleaning and balanced feeding for different categories of 

processing the milk. Since, buffalo production takes buffaloes, colostrum feeding in calves and health 

place around the house, the role of women is practices. 

paramount. Therefore, in order to popularize A similar training programme was organized in 
improved buffalo husbandy practices among village Dabra. In this event 35 women of the village 
women, a day's programme on Dairy Farming was participated. Scientists of the institute delivered  
organized for women of Siswal village on Feb 7th, lectures on different aspects of buffalo husbandry 
2011. In this programme 35 women of the village 

viz. health and deworming of animals, advantage of 
participated. The women were given lectures on 

artificial insemination, colostrum feeding in calves, 
feeding, breeding, colostrum feeding, common 

balanced feeding for different categories of 
diseases in calves and buffaloes by the scientists of 

buffaloes.
the institute. A visit to the animal farm was also 

Women and Gender Issues
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Quinquennial Review Team perspective of assessing the feed quality which has 

been put forth in the feed regulations. Dr. RK Sethi, Indian Council of Agricultural Research constituted 
Director CIRB presented the action taken report on QRT for Central Institute for Research on Buffaloes 
recommendations on XII RAC meeting. The RAC under the chairmanship of Dr VK Taneja Vice 
members pointed out that multiplication of NIli-Ravi Chancellor, GADVASU, Ludhiana to review the 
germplasm and maintaining the elite herd of animals research, extension and development activities of the 
should be the first and foremost priority of the sub institute for the period from 2006-2010. Dr. SK Jand, 
campus.Dean, Post-graduate Studies, GADVASU, Ludhiana, 

Dr. Bhupinder Singh, Ex-Principal Scientist, NDRI, Institute Research Committee

Karnal, Dr. KR Rao, Chief General Manager, During the period, first IRC meeting was held on 
NABARD, Mumbai, Dr. AK Sinha, Ex-Dean, September 10, 2010. In this meeting under 
Veterinary College, Ranchi, Dr. MK Agnihotri, Jt. Improvement of reproductive efficiency, eight new 
Commissioner (M&MP), New Delhi were other research projects were approved by the IRC. Under 
members of the QRT team. Dr. Inderjeet Singh, Genetic resource improvement and Feed resources 
Principal Scientist, CIRB Hisar was member utilization and improvement one project each was 
Secretary of the QRT team. After detailed approved. Under Improvement of management 
deliberations the final report of the QRT was practices six new projects were approved by the IRC. 
submitted to the council on February 23, 2011. The completed projects were also discussed by the 

Research Advisory Committee IRC. The IRC also discussed 16 ongoing projects 

pertaining to different research programmes of the The XIII meeting of RAC was convened on May 7, 
institute. Second meeting during the period 2010-11 2010. Initiating the discussion, Chairman RAC Dr. SK 
was held on March 25, 2011. In this meeting five Ranjhan stated that India has come out as a leading 
completed projects were discussed at length and one exporter of meat and stressed the need to look into the 
new project was also approved. All the 25 ongoing quality aspects of buffalo milk, meat and its products to 
projects pertaining to different research programmes conform to International standards. Dr. CS Prasad, 
of the institute were also discussed.ADG (AN&P) opined that we must look into the newer 

Meeting of IRC in progressMeeting of RAC in progress

Research Co-ordination and Management
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th th
The 19  meeting of Institute Management Committee was held on May 07, 2010 at CIRB, Hisar and the 20  meeting 

was held on February 23, 2011 at NASC Complex, New Delhi. Chairman welcomed all the members of Institute 

Management Committee and Dr VKTaneja, Vice Chancellor, GADVASU, Ludhiana and Chairman, QRT.  Progress 

made by the Institute in research, infrastructure development (works), human resource development, overall 

organization/management and audit and accounts during the intervening period was highlighted. The Management 

Committee was highly satisfied with the achievements performance of the Institute.

Institute management committee

Dr. R.K. Sethi, Director, CIRB, Hisar Chairman

Director General, Animal Husbandry & Dairying, Haryana, Panchkula Member

Director, Animal Husbandry, Punjab, Chandigarh Member

Dean, College of Veterinary Sciences, CCSHAU, Hisar Member

Shri Chitale Vishwas, Chitale Milk, At Post Bhilawada, Distt. Sangli, Maharashtra Member

Choudhary Ved Pal, Ex. Dy. Speaker, Haryana Vidhansabha Member

Dr. Inderjeet Singh, Pr. Scientist, CIRB, Hisar Member

Dr. S.M. Deb, Pr. Scientist & Officer-in-charge, Sub-campus, Nabha Member

Dr. V.B. Dixit, Pr. Scientist, CIRB, Hisar Member

Dr. A.S. Khanna, Head, Animal Breeding, CCSHAU, Hisar Member

ADG(AN&P), ICAR, Krishi Bhavan, New Delhi Member

Sr. Finance & Accounts Officer, NDRI, Karnal Member

Administrative Officer, CIRB, Hisar Member Secretary

Institute Management Committee
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Research Papers: logistic regression analysis. Indian Buffalo J. 

8: 41-44.Anand T and Kumar D (2009). Deriving germ cells 

Dixit VB, Bharadwaj A, Sarkar SK and Yadav SP from stem cells-A step towards immortality. 
(2010). Impact of training on farmers' Indian Buffalo J. 7(2): 99-101.
knowledge o f bu f fa lo management Bhardwaj A, Nayan V and Gupta AK (2009). 
practices: A logistic regression analysis. Bioinformatics tools to predict protein 
Indian Buffalo J.  8 (1&2): 51-54.homology for animal genome research. 

Dixit VB, Bharadwaj A, Sarkar SK and Yadav SP. Indian buffalo J. 7(2): 89-98.
(2010). Impact of training on farmer's Chavan DB, Singh KP, Tajane KR and Brahmkshtri 
knowledge of buffalo feeding practices: A 

BP (2010). Cytogenetic  characterization of 
logistic regression analysis. Indian Buffalo J. 

Banni buffalo.  Indian Buffalo J. 7 (1): 19-20.
8: 21-24.

Das KS and Das N (2010). Correlation of body 
Dixit VB, Bharadwaj A, Sarkar SK, Yadav S P, Phulia 

condition score with reproductive traits in 
SK and Aneesh KV (2009). Impact of training 

dairy cows. Indian Veterinary Journal 8 :  
on farmers' knowledge of buffalo breeding 

631-632.
practices: A logistic regression analysis. 

Das KS and Das N (2011). Inactive and locomotive Indian Buffalo J.  7 (2): 56-59
behavior of pregnant dairy heifers under Jerome A, Sarath T and Arunmozhi N (2010). 
loose housing system. Indian J. Anim. Sci. 81 Dystocia due to conjoined twin monster in a 
(2): 196-199. buffalo. Buffalo Bulletin 29: 229-231

Das KS, Singh G, Paul SS, Malik R, Oberoi PS  and Kumar Raj, Phogat JB, Singh Inderjeet, Kumar B, 
Deb SM (2011). Physiological responses Singh Umed and Sethi RK (2010). Post-
and performance of Nili-Ravi buffalo calves insemination progesterone but not GnRH 
under different washing frequency during hot administration improves the conception rate 
summer months in tropics. Tropical Animal in buffaloes. Indian Buffalo J. 8: 37-40.
Health and Production  43 (1): 35-39. Lailer PC, Dahiya SS, Lal D and Chauhan TR (2010).  

Dixit VB, Bharadwaj A, Sarkar SK and Yadav SP Effect of complete feed blocks on the 
(2010). Impact of training on farmers' performance of lactating buffaloes. Indian 
knowledge of buffalo health practices: A J. Anim. Nutr.  27 (2):147-151.

Publications
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Lailer PC, Dahiya SS, Lal M, and Lal D  (2011). Effect fermentation of wheat straw and methane 

of complete feed blocks on growth emission by rumen fluid of buffaloes. J. Sci. 

performance of growing Murrah Bulls. Indian  Food and Agric.  90 : 1218-1226.

J. Anim. Nutr. 27 (3): 220-223. Paul SS, Kamra DN and Sastry VRB (2010). 

Fermentative characteristics and fibrolytic Minakshi P, Prasad G, Nanda T, Dahiya S, Ranjan K, 
capacity of anaerobic fungi isolated from Kumar A and Hari Mohan (2011) Single tube 
domestic and wild ruminants. Archives of method for rapid detection of bovine herpes 
Animal Nutrition 64 (4): 279-292. virus-1 in buffalo bull semen. International 

Journal for Applied Engineering and Paul SS, Kumar R and Singh D (2011). Morphological 
Research. 5: 879-883. types of obligate anaerobic fungi in faeces of 

herbivores. Indian Veterinary Journal 88 Mukherjee A, Polley S, Roy B, Anand T and Kumar D 
(2):13-15.(2009). Assisted reproductive technologies: 

tools to augment animal production. Indian Paul SS, Patil NV, Singh G, Lal D and Malik. R (2010). 
Buffalo J. 7(1): 33-40. Estimation of milk production and disposal 

pattern, feeding practices and plane of Paul SS, and Patil NV (2010). Energy and Protein 
nutrition of lactating buffaloes in Patiala requirements to counter temperature and 
district of Punjab. Indian J. Anim. Nutrition  humidity stress in buffalo heifers. Indian 
27 (1) : 36-43. Veterinary Journal  87:1121-1123. 

Rana N, Manuja A, Raut AA, Khanna S and Mehrara Paul SS, Deb SM and Singh D (2011). Isolation and 
KL (2010). Leptospiral abortions in Nili-Ravi characterization of novel sulphate-reducing 
buffaloes in Punjab state of India. Indian J. Fusobacterium sp. and their effects on in 
Anim. Sci. 81 (2): 143-45.

vitro methane emission and digestion of 
Rana N, Khanna S, Raut AA, Bhardwaj SR, Manuja A, wheat straw by rumen fluid from Indian 

Manuja B, Saini A, Kakkar S, Khurana KL riverine buffaloes. Animal Feed Science and 
and Sethi RK (2010). Retrospective Technology (in press). 
epidemiological analysis of mortality trends 

Paul SS, Deb SM, Punia BS, Das KS, Singh G, Ashar 
in neonatal and growing Murrah buffalo 

MN and Kumar R 2011. Effect of feeding 
calves at an organized herd. Indian J. Anim. 

isolates of anaerobic fungus Neocallimastix 
Sci.  80 (10): 976-79.

sp. CF 17 on growth rate and fibre digestion 
Sarla, Chhoker V and Phulia SK (2009). Estrogen in buffalo calves. Archives of Animal 

receptor genes: A candidate marker in animal Nutrition (online published first 1-14). 
production. Indian Buffalo J. 7 (2) : 102-103.

Paul SS, Deb SM, Punia BS, Das KS, Singh G, Ashar 
Saugandhika S, Kumar D, Singh MK, Shah R, Anand MN and Kumar R (2011). Effect of feeding an 

T, Chauhan MS, Manik RS, Singla SK and 
isolate of anaerobic fungus Neocallimastix sp. 

Palta P (2010). Effect of nitric oxide on in vitro 
CF 17 in encapsulated form as feed additive 

development of buffalo (Bubalus bubalis) 
on growth rate and fibre digestion in buffalo 

embryos. Reprod Dom. Ani. 45 (5): 931-933.
calves. Archives of Animal Nutrition (in press).

Saxena N, Madan J, Kumar R, Mohan C, Kumar K, 
Paul SS, Deb SM, Punia BS, Singh D and Kumar R 

Sharma ML and Lal D (2009). Effect of area 
(2010). Fibrolytic potential of anaerobic 

specific mineral mixture (ASMM) on 
fungi (piromyces sp.) isolated from wild 

production and its monetary benefit in 
cattle and wild blue bull in pure culture and 

buffaloes raised under field conditions. 
effect of their addit ion on in vi t ro 

Indian Buffalo J. 7 (1): 5-6.
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Saxena N, Sreehar S, Mohan C, Kumar R, Sharma P r e s e n t a t i o n  i n  

con fe rences /Sympos ia /Seminars  ML, Kumar K and Lal D (2009). Effect of 
/othersbypass fat supplementation on milk yield, fat 

content and serum triglyceride levels of Anand T, Kumar D, Singh MK, Shah RA, Chauhan 
Murrah buffaloes. Indian Buffalo J. 7 (2): 84-85. MS, Manik RS, Singla SK and Palta P (2010). 

Buffalo (Bubalus bubalis) embryonic stem Sharma RK, Singh JK, Khanna S and Singh I (2010). 
cell-like cells and preimplantation embryos Follicular dynamics in prepubertal Murrah 
e x h i b i t  c o m p a r a b l e  e x p r e s s i o n o f  buffalo heifers. Indian. J. Anim. Sci. 80 (6) : 
pluripotency-related antigens. National 533-535.
Conference on Medical Biotechnology-

Sikka P, Dixit VB, Sarkar SK and Sethi RK (2009). 
V i s i o n 2 0 2 0 ,  A d v a n c e C e n t r e  f o r  

Impact  of  training  on  farmer’s  knowledge 
B io techno logy, Maharsh i Dayanand 

about  calf  management  in  buffaloes, 
University, Rohtak, April 16-18, p 70. 

Indian Buffalo J. 7 (2) : 66-70.
Bharadwaj A (2010). Field Unit Report, CIRB Hisar 

Singh KP, Panchsara HH, Kumar S, Patel AC, th
2009-10. IX  Scientist Meet of Network 

Solanki GB and Patel PK (2010). Growth, 
Project on Buffalo Improvement, November 

mortality and production performance of 
27-28, CIRB Hisar.

Mehsana goat. Journal Livestock Biodiversity  
Das KC, Paul SS, Haque N, Sharma R, Ito K and 2 (1): 55–58.

Ra jkhowa C (2010) . I so la t ion and 
Singh KP, Sethi RK, Singh P, Bharadwaj A, Singh I, characterization of superior fibre degrading 

Yadav SP and Khanna S (2009 ) .  bacteria in mithun (Bos frontalis) for 
thImprovement in milk production traits, improved fibre digestion. Proceedings of 7  

dissemination of superior germplam and Biennial Conference of Animal Nutrition 
conception rate in Murrah buffaloes. Indian Association: Animal Nutrition Strategies for 
Buffalo J.  7 (2): 71-73 (Pub. In 2010). Environmental Protection and Poverty 

Singh P, Singh I, Singh K, Singh S and Phulia SK Alleviation. Dec 17-19, p162. 

(2010). Relationship of age and body weight Kumar D (2010). Epigenetic reprogramming in the 
with scrotal circumference in Murrah buffalo development of germ cells. CIRB, Hisar 

thbulls/males. Indian J. Anim. Sci.  80 (5): 418-421. Conference Hall, July 20 .

Singh Sultan, Kushwaha BP, Maity SB, Das N and Kumar D, Singh KP, Anand T, Singh MK, Shah RA, 
Sethi RK (2010). Effect of protein source and Chauhan MS, Palta P, Singla SK and Manik 
level on intake, nutrients digestibility and RS (2011). Generation of buffalo embryonic 
milk composition. Indian Buffalo J. 8: 48-50. stem cells from in vitro produced day 8 

hatched and day 9 expanded blastocysts. Yadav PS, Mann A, Singh V, Yashveer S, Sharma RK 
International Conference on Frontiers in and Singh I (2010). Expression of 

st
Reproductive Biotechnology & 21  Annual pluripotency genes in buffalo (Bubalus 
Meeting of ISSRF, NDRI Karnal, February 9-bubalis) amniotic fluid cells. Reprod Dom. 
11, p131.Ani, DOI: 10.1111/ j.1439 - 0531.2010.01733.

Kumari P, Kumar K, Sarkar SK and Saxena N (2011). Yadav SP, Kumar D, Pandey AK, Sikka P, Yadav PS 
Effect of sewage water irrigation on some and Sethi RK (2009). Leptin: Role in animal 
potentially toxic trace elements in Sorghum production and reproduction. Indian Buffalo 
plant. National conference on multidisciplinary J.  7: 41-44.
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approach in frontier areas of environmental Convention of SOCDAB and National 

science and engineering (MAFAESE-2011), Symposium organized by OLRDS and 

GJUS&T Hisar, March 4-5. SODAB at Bhubaneswar, February 18-19, 

2011.Kumari S, Devi R and Saxena N (2011). Development 

of HPLC method for determination of Punia BS (2010). Effect of defaunation on rumen 

Imidacloprid, a neonicotinoids, in soil samples. bacterial and fungal populations in buffaloes 

National conference on multidisciplinary fed high concentrate low roughage diet. In 
thapproach in frontier areas of environmental Proc. 7  biennial ANA Conference, Vol.II, 

science and engineering (MAFAESE-2011), OVAT, Bhubaneswar, India, Dec. 17-19, 

GJUS&T Hisar, March 4-5. 2010, P. 175.

Mann A, Yadav RP, Singh J, Singh V, Kumar D,  Sharma ML, Saxena N, Gupta R, Mohan C, Sreehari 

Sharma RK, Singh I and Yadav PS (2011). S, Kumar K and Lal D (2010). Male buffalo 

Buffalo amniotic membrane cells show calf management practice in commercial 

stems cells characters. International dairy farms and livestock owners: a field 
thConference on Frontiers in Reproductive survey in Hisar Haryana. 7  Bienneial ANA 

stBiotechnology & 21  Annual meeting ISSRF, Conference on Animal Nutrition Strategies 

NDRI Karnal, Feb 9-11, p 127. for Environmental Protection and Poverty 

Alleviation, Bhubaneshwar, Dec. 17-19, 2010.Pandey AK and Sethi RK (2010). Assessment of 

productive and reproductive traits of Murrah Singh J, Singh V, Mann A, Singh JK, Jerome A, 

buffaloes at various network centres. Duhan JS and Yadav PS (2011 ) .  

National Symposium on 'Conventional and Hematological parameters of cord blood, 

Modern breeding technologies for genetic newborn calf and adult females in buffaloes. 

improvement of livestock and poultry in International Conference on Frontiers in 
stIndia', Pant Nagar, Oct. 22-23. Reproductive Biotechnology & 21  Annual 

meeting ISSRF, NDRI Karnal, Feb 9-11  p71. Paul SS and Deb SM (2010). Diversity of 

metanogenic archaea in rumen of Nili Ravi Singh KP and Chaudhary AP (2010). Production 
buffaloes as determined by culture performance and identification of superior 

th
independent method. Proceedings of 7  germplasm of Banni buffalo under field 

Biennial Conference of Animal Nutrition cond i t i on .  Na t iona l  sympos ium on 

Association: Animal Nutrition Strategies for “Conventional and Modern breeding 

Environmental Protection and Poverty Strategies for genetic Improvement of 

Alleviation. Dec 17-19, p145. Livestock and Poultry in India, GB Pant 

University, Pantnagar, October 22-23, p116.Paul SS, Deb SM and Singh D (2010). Effect of 

administration of novel sulphate reducing Singh KP and Chaudhary AP (2010). Study on Daily 

bacteria on in vitro methane emission and Milk Yield and Milk Constituents in Banni 

digestion of wheat straw by rumen fluid b u f f a l o .  N a t i o n a l  s y m p o s i u m  o n  

microbes of buffaloes. Proc. GGAA “Conventional and Modern breeding 

conference, Banf, Canada, October 3 -8. Strategies for genetic Improvement of 

Livestock and Poultry in India, GB Pant Pippal RS, Punia BS and Dutt G (2011). Effects of 
University, Pantnagar, October 22-23, p112.wallowing, splashing water and washing 

during summer on growth performance in Singh KP and Chaudhary AP (2011). Economics of 

Nili-Ravi buffalo heifers.  Proc. VIII Annual Banni Buffalo Rearing in Banni Area of of 
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Kachchh, VIII Annual Convention of Sridhar (2011). Evaluation of therapeutic 

SOCDAB and “National Symposium on efficacy of Vitamin A and Serratiopeptidase 

Animal Genetic Resources for Sustainable in clinical mastitis in buffaloes. Proceeding of 
thLivestock Sector in India” Bhubaneswar, 29  Annual ISVM Convention and National 

Orissa, February 18-19, p174. Symposium on “Recent Developments in 

Diagnostics and Therapeutic Including Singh KP, Sethi RK, Singh I, Boora A, Balhara S and S 
App l i ca t ions o f Nanotechno logy in Khanna (2011). Calf mortality in Murrah 
Veterinary Medicine”, Dept. of Vety. buffalo at organized herd, VIII Annual 
Medicine, Mumbai Veterinary College, Convention of SOCDAB and “National 
Maharashtra Animal and Fishery Sciences Symposium on Animal Genetic Resources 
University, Mumbai, February 17-19, P31for Sustainable Livestock Sector in India”, 

Bhubaneswar, Orissa, Feb. 18-19, p175. Yadav I, Sharma A, Kumar R, Phulia SK, Jain VK and 

Sridhar (2011). Some investigations on Singh KP, Sethi RK, Singh P, Bharadwaj A, Singh I, 
clinical mastitis in buffaloes. Proceeding of Yadav SP and Khanna S (2010 ) .  

th
29  Annual ISVM Convention and National Improvement in milk production traits and 
Symposium on “Recent Developments in  dissemination of superior germlasm under 
Diagnostics and Therapeutic Including network project on buffalo improvement at 
App l i ca t ions o f Nanotechno logy in CIRB. National Symposium on Conventional 
Veterinary Medicine”, Dept. of Vety. and Modern Breeding Statagies for Genetic 
Medicine, Mumbai Veterinary College, Improvement of Livestock and Poultary in 
Maharashtra Animal and Fishery Sciences India, GB Pant University of Agriculture and 
University, Mumbai, February 17-19, P31-32.Technology, Pantnagar, October 22-23, p114.

Invited lectures Singh MK, Singh KP, Kumar D, Shah RA, Anand T, 
 Chauhan MS, Manik RS, Singla SK and Palta Chaudhary AP  and SinghKP (2011). Characteristics, 

P (2011). Induced differentiation of buffalo performance and production system of 
embryonic stem cell into mouse-like cells. Banni Surti and Mehsana buffalo breeds of 
International Conference on Frontiers in Gujarat. National Symposium on Diversity of 

st
Reproductive Biotechnology & 21  Annual Buffalo germplasm in India, CIRB, Hisar, 

Meeting of ISSRF, NDRI Karnal, Feb. 9-11, February 1-2. 

p 137. Das KS (2010). Transportation and marketing of 

Singh P, Kumar D and Kumar P (2011). Application of small ruminants. Training programme on 

CASA for semen evaluation. “Advances in “Role of small ruminants in food industry” 

Applications of Dignostic Techniques in sponsored by Punjab State department 

Veterinary Theriogenology”, GADVASU, under Rastriya Krishi Rojgar Yojana (RKRY) 

Ludhiana, Feb 16 – 8 March, p49-60 . organized by Department of Livestock 

Production and Management, College of Tantia MS, Vijh RK, Mishra BP, Kataria RS, Vijh PK, 
Ve t e r i n a r y  a n d  A n i m a l  S c i e n c e s ,  Bhasin V, Sikka P, Pandey AK, Yadav SP, 
GADVAGU, Ludhiana  for three groups of Sethi RK, Joshi BK and Reecy JM (2010). 
10-11 numbers of Veterinary Officers of Buffalo (Bubalus bubalis) Whole Genome 
Punjab State on 4-6 October, 18-20 October Sequence initiative. Presented in ISAG 2010: 
and 1-3 December,  pp-50-56.   Proceedings page no; (Poster no: 2043).

Jerome A, Balhara AK and Singh I (2010). Molecular Yadav I, Sharma A, Kumar R, Phulia SK, Jain VK and 
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tools in diagnosis of reproductive disorders 2011.

International Symposium on “Biotechnologies Sethi RK (2011). Buffalo breeding policy in India. 
for Optimization of Reproductive Efficiency Proceedings National Seminar on Buffalo 
of Farm & Companion Animals to Improve Germplasm in India. CIRB, Hisar February 
Global Food Security & Human Health” & 1-2, 2011.

th
26 Annual Convention of ISSAR, Pant 

Sethi RK (2011). Genetic Improvement Program of 
Nagar, November 10 –12.

Buffaloes in India. “Databases and 
Kumar Dharmendra (2011). Stem cell isolation and Softwares for Analysis of Animal Genetic 

culture. Training workshop on “Assisted and Breeding Data” under Centre of 
Reproductive Technologies : In small Advanced Faculty Training (AG&B) at 
ruminants” Centre of Animal Biotechnology, NDRI Karnal on 10.3.2011.
FVS&AH, SKUAST-K, Srinagar, March 16-22.

Sethi RK (2011). Buffalo Rearing for Livelihood 
Paul SS (2010). Harnessing rumen microbial Opportunity in India. National Symposium 

divers i ty of buffa loes for improved on “Optimizing Forage Production and 
th

productivity. 7  biennial ANA conference,  Arable and Non-arable Lands for 
Bhubaneswar Dec17-19, p84-87. Increasing Livestock Production” at IGFRI, 

Jhansi February 12-13, 2011Punia BS (2010). Utilization of non-conventional 

feeds for ameliorating milk production in Sethi RK and Inderjeet Singh (2011). Buffalo 
dairy animals in India. All India Dairy Breeding Policy for different regions in 
Husbandry Officers' Workshop on Animal India. Interative Meeting ICAR-DAHD, 
husbandry and Dairy Technologies for Food New Delhi.
and Nutritional security and Empowerment Sethi RK and Singh KP (2010). Strategy for 
of Farmers, NDRI, Karnal, Haryana, India improvement of Banni buffalo. Seminar on 
Dec. 3-4, 2010, p. 18-22. “Improvement of Banni Buffalo and ITK used 

Punia BS (2010). Utpadan mein santulit aahaar ka by Maldharis for Biodiversity Conservation, 
mahatav – training on Awareness among Bhuj,  July 11, p1-3.
scheduled caste farmers about balanced Sethi RK, Singh I and Singh KP (2011). Murrah Buffalo 
feeding and distribution of inputs for the SC - the black gold of India. National Symposium 
youths, CCS HAU, Hisar Haryana, Nov 23- on Diversity of Buffalo Germplasm in India, 
29, 2010. CIRB, Hisar, February 1-2.

Sethi RK (2010). Genetic improvement of buffaloes Singh KP and Chaudhary  AP (2011). Banni Buffalo 
for milk production. National Symposium of Kachchh: A lesser known population to a 
“Conventional and Modern Breeding registered breed. Lead paper presented in 
Technology for Genetic Improvement of National Symposium on Animal Genetic 
Livestock in India. GBPUAT, Pantnagar. Resources for Sustainable Livestock Sector 
October 22-23, 2010. in India, Bhubneshwar, Orissa, February 18-

Sethi RK (2011). Strategies for utilization of 19, p44-55.
variability for genetic improvement in Singh Pawan (2010). Frozen semen production and 
buffaloes. National Conference on New utilization in buffaloes. National Seminar on 
Horizons in Animal Breeding Technologies Frozen Semen technology for Cattle Breed 
for Accelerating Livestock Production and Improvement, College of Vety. Science & 
Health; IVRI, Izatnagar on January 20-21, Animal Husbandry, DUVASU, Mathura, 
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December 22-23. organised at CIRB, Subcampus-Bir 
th

Dosanjh, Nabha on 18  March, pp-9-14.Yadav PS (2011). Fetal stem cells in livestock. 

National Training “Hands on training on stem Oberoi PS and Singh G (2011). Majh dian nasalan. 
cells for quality animal production” at Animal Farmers' Meet on 'Management strategies 
Biotechnology Center, NDRI, Karnal, March for profitable buffalo farming' organised at 
17-31. CIRB, Subcampus-Bir Dosanjh, Nabha on 

th
18  March, pp-1-4.Technical Article/Bulletin:

Paul SS and Malik R (2011). Majha gauwan di khurak Bharadwaj A, Dixit VB & Sethi RK 2011. Field 
vich urea di barton. Farmers' Meet on progeny testing. A CIRB Publication.

'Management strategies for profitable Das KS and Singh G (2011). Pashuan da safal 
buffalo farming' organised at CIRB, prabandh. Farmers' Meet on 'Management 

thSubcampus-Bir Dosanjh, Nabha on 18  strategies for profitable buffalo farming' 
March, pp-15-20.organised at CIRB, Subcampus-Bir 

thDosanjh, Nabha on 18  March, pp-29-31. Rana N, Phulia SK and Balhara AK (2009). Blood in 

milk: Causes and Control. Indian Buffalo J. Das KS, and Mehrara KL (2011). Management of 
7(1): 45-46. (Published in 2011).mastitis in buffaloes. Farmers' Meet on 

'Management strategies for profitable buffalo Sikka P, Dixit VB and Dahiya SS (2010). CIRB 
farming' organised at CIRB, Subcampus- Bir Newsletter Vol 5, no 1 & 2 : Central Institute 

th
Dosanjh, Nabha on 18  March, pp-34-36. for Research on Buffaloes Hisar.

Das KS, Singh G and Singh JK (2011). Pashuan de Sikka P, Sethi RK, Dixit VB and Gupta Rajan (2011). 
dhanche. Farmers' Meet on 'Management Buffalo Husbandry in India: A Promising 
strategies for profitable buffalo farming' Enterprise. Indian  farming.
organised at CIRB, Subcampus-Bir 

Singh G and Das KS (2011). Changi dudh utpadan th
Dosanjh, Nabha on 18  March, pp-32-33.

majh d i chaun. Farmers ' Meet on 
Das KS, Singh G, Paul SS, Raman M and Deb SM 'Management strategies for profitable 

(2010). Management tips to produce buffalo farming' organised at CIRB, 
threplacement buffalo heifers. Dairy Planner  6 (4). Subcampus-Bir Dosanjh, Nabha on 18  

Jerome A, Sharma RK, Nayan V, Balhara A, Phulia March, pp-5-8.
SK, and Singh I (2011). Nanotechnology in Singh G and Das KS (2011). Majha vich garmi ton 
Animal Reproduction-a novel window for bachau di mahatwata. Farmers' Meet on 
research and development. Livestock Line. 'Management strategies for profitable 
4 (11):10-11.

buffalo farming' organised at CIRB, 
thKhanna S, Bharadwaj SR and Sikka P (2010). Subcampus-Bir Dosanjh, Nabha on 18  

Prasutikal mein Bhainse avum navjaat ki March, pp-25-28.
dekhbhal avum savdhanian. In lecture 

Singh G and Das KS (2011). Safal pashu palan lai 
compendium prepared for t ra inees 

kucch nukte. Farmers' Meet on 'Management 
organized on Bhaise Palan avum Kritrim 

strategies for profitable buffalo farming' 
Garbhadhan Prashikshan at CIRB Hisar 

organised at CIRB, Subcampus-Bir 
from Sept. 13 to 22, pp: 57-60.

thDosanjh, Nabha on 18  March, pp-21-24.
Malik R and Paul SS (2011). Dudharu majha da khan 

Singh P, Kumar D and Kumar P (2011). Application of pan. Farmers' Meet on 'Management 
CASA for Semen Evaluation. Advances in strategies for profitable buffalo farming' 
Applications of Diagnostic Techniques in 
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vizSy] 2011] i`"B 60&62] dsUæh; HkS al vuqla/kku Veterinary Theriogenology” GADVASU, 

Ludhiana, Feb 16 – 8 March, p49-60. laLFkku] fglkjA
,y oh flag] , ds ik.Ms;] js[kk 'kekZ] , eS=k vkSj ch ih feJk /kesZUnz dqekj] iznhi dqekj] lR;iky ;kno ,oa v'kksd cYgkjk 

(2010)- Hkkjrh; ifjis{k esa i'kq/ku mRiknu o [kk| (2011) d`f=e xHkkZ/kku dh fo'ks"kRkk,s a o 
esa tSo rduhdh dh vko';drkA i'kq/ku izdk'k% lkoèkkfu;kaA HkS al ikyu ,oa d`f=e xHkkZ/kku 
39&43- izf'k{k.k] ekpZ 28&07 vizSy] 2011] i`"B 58&59] 

jkds'k dqekj 'kekZ] lq'khy dqekj Qqfy;k rFkk okfjt u;u dsUæh; HkS al vuqla/kku laLFkku] fglkjA
(2011)- eknk tuukaxks a dh lajpuk o dk;Zfof/k HkS al /kesZUnz dqekj] okfjt u;u ,oa iznhi dqekj (2010) d`f=e 
ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k (21 Qjojh&4 xHkkZ/kku% ,d egRoiw.kZ rduhdA HkS al ikyu ,oa 
ekpZ) iqfLrdk i`"B 13&17] dsUæh; HkS al vuqla/kku d`f=e xHkkZ/kku izf'k{k.k] flrEcj 13&22] 2010] 
laLFkku] fglkjA i`"B 95&96] dsUæh; HkS al vuqla/kku laLFkku] fglkjA

jkds'k dqekj 'kekZ] okfjt u;u ,oa /kesZUnz dqekj (2011) iou flag] iznhi dqekj] , thjkse rFkk okfjt u;u (2011)- 
d`f=e xHkkZ/kku dh of/k ,oa midj.k A HkS al ikyu iztuu esa lkaM dh mi;ksfxrk] HkS al ikyu ,oa d`f=e 
,oa d`f=e xHkkZ/kku izf'k{k.k] ekpZ 28&vizSy] xHkkZ/kku izf'k{k.k (28 ekpZ&07 vizSy] 2011) 
2011] i` 53&57] dsUæh; HkS al vuqla/kku laLFkku] iqfLrdk% i`"B 40&42] dsUæh; HkS al vuqla/kku 
fglkjA laLFkku] fglkjA

okfjt u;u] vuqjk/kk Hkkj}kt] iznhi dqekj rFkk thjkse iou flag ,oa /kesZUnz dqekj (2011) uj tuukaxks a dh lajpuk 
(2010)- fgehd`r oh;Z izca/ku- HkS al ikyu ,oa rFkk oh;Z mRiknuA  HkS al ikyu ,oa d`f=e xHkkZ/kku 
d`f=e xHkkZ/kku izf'k{k.k (flrEcj 13&22] 2010) izf'k{k.k] Qjojh 21&04] ekp Z  2011] i`"B 10&12] 
iqfLrdk_ i`"B 42&47] dsUæh; HkS al vuqla/kku dsUæh; HkS al vuqla/kku laLFkku] fglkjA
laLFkku] fglkjA

iou flag] /kesZUnz dqekj ,oa iznhi dqekj (2011) oh;Z  
lq'khy dqekj Qqfy;k] jkds'k dqekj 'kekZ] v'kksd dqekj rFkk fgehdj.k o fgehd`r oh;Z dk j[kj[kkoA HkS al ikyu 

okfjt u;u (2011)- FkuSyk jksx dh jksdFkke o ,oa d`f=e xHkkZ/kku izf'k{k.k] ekpZ 28&07 vizSy] 
mipkj- HkS al ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k 2011] i`"B 43&45] dsUæh; HkS al vuqla/kku laLFkku] 
(28 ekpZ] 07 vizSy)] iqfLrdk i`"B 98&100] fglkjA
dsUæh; HkS al vuqla/kku laLFkku] fglkjA

iou flag] /kesZUnz dqekj ,oa iznhi dqekj (2011) uj tuukaxks a 
lq'khy dqekj Qqfy;k] jkds'k dqekj 'kekZ ,oa okfjt u;u dh cukoV rFkk oh;Z mRiknu A HkS al ikyu ,oa d`f=e 

(2010) FkuSyk jksx dh jksdFkke o mipkjA HkS al xHkkZ/kku izf'k{k.k] ekpZ 28&07 vizSy] 2011] i`"B 
ikyu o d`f=e xHkkZèkku izf'k{k.k (13&22 37&39] dsUæh; HkS al vuqla/kku laLFkku] fglkjA
flrEcj) dsUæh; HkS al vuqlaèkku laLFkku] fglkj & 

iou flag] iznhi dqekj ,oa /kesZUnz dqekj (2011) oh;Z 125001] i`"B la- 65&67] dsUæh; HkS al vuqla/kku 
mRiknu o tuu esa lkaM dh mi;ksfxrkA HkS al ikyu laLFkku] fglkjA
,oa d`f=e xHkkZ/kku izf'k{k.k] Qjojh 21&04] ekpZ  

lq'khy dqekj Qqfy;k] lR;iky ;kno ,oa uhjt jk.kk 
2011] i`"B 97&99] dsUæh; HkS al vuqla/kku laLFkku] 

(2010)  xHkkZoLFkk ds nkSjku HkS al dk j[kj[kkoA 
fglkjA

HkS al ikyu o d`f=e xHkkZèkku izf'k{k.k (13&22 
iou flag] lq'khy dqekj Qqfy;k ,oa /kesZUnz dqekj (2010) flrEcj) dsUæh; HkS al vuqlaèkku laLFkku] fglkj & 

oh;Z  fgehdj.k o vfrfgehd`r oh;Z dk j[kj[kko A 125 001] i`"B la- 61&64] dsUæh; HkS al vuqla/kku 
HkS al ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k] flrEcj laLFkku] fglkjA
13&22] 2010] i`"B 100&102] dsUæh; HkS al /kesZUnz dqekj] iznhi dqekj] iou flag ,oa banzthr flag  
vuqla/kku laLFkku] fglkjA(2011) d`f=e xHkkZ/kku esa  Fkkba Zx dk egRo A  HkS al 

iou flag] lq'khy dqekj Qqfy;k ,oa /kesZUnz dqekj (2011) ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k] ekpZ 28&07 
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oh;Z fgehdj.k o fgehd`r oh;Z dk j[k j[kkoA HkS al Dosanjh, Nabha.

ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k] Qjojh 21&04] Yadav SP, Phulia SK, Dixit VB, Sarkar SK, Singh G 
ekpZ  2011] i`"B 100&102] dsUæh; HkS al vuqla/kku and Pandey AK (2010). Annual Report 
laLFkku] fglkjA (2009-10). Central Institute for Research on 

Buffaloes, Hisar.iznhi dqekj] /kesZUnz dqekj] iou flag ,oa banzthr flag  
jkds'k dqekj 'kekZ]lq'khy dqekj Qqfy;k] lq/khj [kUuk]/kesZUnz (2011) rjy ukbVkstu dUVsuj ,oa bldh 

dqekj] thjkse ,] iznhi dqekj] okfjt u;u ,oa  ns[kHkkyA HkS al ikyu ,oa d`f=e xHkkZ/kku izf'k{k.k] 
banzthr flagA HkS al ikyu o d`f=e xHkkZèkku ekpZ 28&07 vizSy] 2011] i`"B 50&52] dsUæh; HkS al 
izf'k{k.kA flrEcj 13&22] 2010] dsUnzh; HkS al vuqla/kku laLFkku] fglkjA
vuqla/kku laLFkku] fglkjA

iznhi dqekj] /kesZUnz dqekj] v'kksd cYgkjk ,oa banzthr flag 
okfjt u;u]thjkse ,] jkds'k dqekj 'kekZ] lq'khy dqekj (2011) HkS alks a esa Vhdkdj.k rFkk d`feuk'kd 

Qqfy;k] /kesZUnz dqekj]iou flag] lq/khj [kUuk ,oa nokb;ks a dk mi;ksx A HkS al ikyu ,oa d`f=e xHkkZ/kku 
banzthr flagA HkS al ikyu o d`f=e xHkkZèkku izf'k{k.k] ekp Z 28&07 vizSy] 2011] i`"B 109&111] 
izf'k{k.kA Qjojh 21&ekpZ 04]  2011] dsUnzh; HkS al dsUæh; HkS al vuqla/kku laLFkku] fglkjA
vuqla/kku laLFkku] fglkjA

Book chapter
/kesZUnz dqekj] iznhi dqekj]thjkse] okfjt u;u] jkds'k dqekj 

Punia BS (2011). The Rumen Microbial Ecosystem 
'kekZ] lq'khy dqekj Qqfy;k] banzthr flag  ,oa iou   

and its Manipulation in Animal Nutrition/and flag A  HkS al  ikyu  ,oa  d`f=e xHkkZèkku izf'k{k.k] 
Production (under publication). ekpZ 28&07 vizSy] 2011] dsUnzh; HkS al vuqla/kku 

B o o k / a n n u a l  laLFkku] fglkjA
report/compendium/technical bulletin

Video Film Script/nwjn'kZu@jsfM;ks okrkZ
Das KS, Singh G and Deb SM (2010). Management 

Rana N and Dixit VB (2010). Script for Video for better reproduction in dairy buffaloes. 
Documentary Film (English) on CIRB, HisarCentral Institute for Research on Buffaloes, 

uhjt jk.kk (2011)- lfnZ;ks a esa HkS alks a dk j[k&j[kko ,oa jksxks a Hisar.
dh jksdFkke- Qjojh 9] izkr% 6-30 cts] d`f"k n'kZu] 

Pandey AK and Sethi RK (2010). Annual report of 
nwjn'kZu] ubZ fnYyhA

network project on buffalo improvement, 
uhjt jk.kk (2011)- HkS alks a esa lqjkZ jksx & dkj.k vkSj cpko- 2009-2010.

fnlEcj 20] lk;a 6-30 cts] ,Q-,e- 102-3] 
Rana N (2011). Package of practices to reduce calf 

vkdk'kok.kh] izlkj Hkkjrh] fglkjA
mortality in buffaloes. Central Institute for 

/kesZUnz dqekj (2010)]  d`f=e xHkkZ/kku  dk egRo]  nwjn'kZu 
Research on Buffaloes, Hisar, p1-36.

dsUnz fglkj] 6-00&6-15 lk;aa] 22 tqykbZ  2010A
Sethi RK and Pandey AK (2011). Sire Directory-

lq'khy dqekj Qqfy;k (2010) xfeZ;ks a esa HkS alks a dh ns[kHkkyA 
2011. Central Institute for Research on 

1 twu 2010 lka; 6-00 ctsA  vkdk'kok.kh fglkjA  
Buffaloes, Hisar.

Singh G, Das KS and Malik R (2011).Training manual Gene bank accession no.
on 'Management strategies for profitable Paul SS and Deb SM : HM 215007, JF 274486, JF 
buffalo farming' CIRB, Sub-campus, Bir- 274487, JF 274484, JF 274485, JF 274488, JF 

44 Annual Report 2010-11



Event Vanue N a m e  o f  
participants

National conference on medical MDU, Rothak, 16- 18 April, 2010 PS Yadav
biotechnology “Vision 2020” Dharmendra Kumar

Training programme on, Indian Institute of Mass Communication, N Rana
'Creative writing in agriculture' Dhenkanal, Orissa, May 10-15, 2010 VB Dixit

Training course on, 'Cell culture and CCS HAU, Hisar, July 15- 4 August, 2010 JK Singh
molecular diagnostic techniques' Varij Nayan

Summer school on, 'Impact, vulnerability NDRI, Karnal,  31- 20 August, 2010 JK Singh
and adoption of Indian livestock to A Jerome
impending climate changes'

An interactive meet on, 'Consultation on NASC, New Delhi,  July 26-27,  2010 P Sikka, PS Yadav
biotechnology research in ICAR' SP Yadav

Dhamendra Kumar

Strengthening  statistical computing NDRI, Karnal , August 2-.8 September, 2010 Sushil Kumar Sarkar
for NARS

Workshop on, 'Application of molecular National Institute of Health and Family Dhamendra Kumar
biology techniques in reproductive Welfare Munirka, New Delhi, 
biomedicine' 18- 29 October, 2010

Technology management visioning and College of Veterinary Science, Assam Agril. Ghansham Singh
up scaling for livestock production University Khanapara, Guwahati, KS Das

November 11-13, 2010

Interactive meet on, 'Information and NASC Complex, New Delhi,  Sushil Kumar
communication technology in ICAR' November  3-4, 2010 Sunesh Belhara

Training programme on, 'Soft computing NBAGR, Karnal, November 8-12, 2010 N Rana
techniques in animal Bioinformatics'

Conference on, 'Biotechnologies for Pant Nagar,  November 10-12, 2010 A Jerome
optimization of reproductive efficiency 
of farm & companion animal to improve 
global food security & human health'

7th Biennial conference 2010 on, 'Animal Bhubneshwar,  December 17-19,  2010 Navneet Saxena
nutrition strategies for environment Madan Lal
protection and poverty alleviation' BS Punia

Hands-on practical training on, 'Gas Chandigarh,  July19-23, 2010 Ashok Kumar 
chromatography (GC) and atomic 

Trainings/Seminars/Symposia/Conferences Attended
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absorption spectroscopy (AAS)'
52th symposium on, 'Future of Chandigarh,  August 31, 2010 Raman Malik
livestock industry'

Workshop on, 'Advances in the National Institute of Health and Family Welfare, Pawan Singh
assessment and detection Munirka, New Delhi, September 20-24, 2010 
of sperm pathologies'

Workshop on, 'In vivo conservation of NASC, New Delhi, October 28-30, 2010 AK Pandey
animal gentic resources'

National symposium on, 'Climate change NDRI, Karnal,  October 7, .2010 Inderjeet Singh
& livestock productivity in India' SS Dahiya

Pawan Singh

Training programme on, 'Data analysis Barapani, Meghalya,  Sushil Kumar
using SAS' under the NAIP Project November  23-27, 2010
'Strenghening statistical computing for 
NARS'

Data analysis using SAS NDRI, Karnal,  December 24, 2010 Sushil Kumar

Research stay and study Farm Animal Genetics, Germany, PS Yadav
December 28-10 February,  2011

National conference on, 'New horizons IVRI, Izatnagar, January 20-21, 2011 RK Sethi
in animal breeding technology for 
acceleration livestock production 
and health'

National workshop on, 'Chemistry GJUS&T Hisar, March 14, 2011 Navneet Saxena
in our lives'

International conference on, 'Frontiers NDRI, Karnal, February 9-11, 2011 Inderjeet Singh 
in reproductive biotechnology' and Pawan Singh
21st annual meeting of the Indian Dharmendra Kumar
society for the study of reproduction 
& fertility

VIII annual convention of society for Bhubneshwar, Orissa KP Singh
conservation of domestic animal February 18-19, 2011 TP Singh
biodiversity & national symposium on, RS Pippal
animal genetic resources for 
sustainable livestock sector in India'

Training programme on, 'Employer’s NAARM, Hyderabad,  February 17-19, 2011 RK Sethi
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perspective in labour related laws' PC Lailer
National seminar on, 'Diversity of CIRB, Hisar, February 1-2, 2011 N Rana, KL Mahrara
buffalo germplasm in India' SS Paul, KS Das

Ghansham Singh
Raman Malik, TP Singh
D Lal, BS Punia
Inderjeet Singh
SS Dahiya, VB Dixit
P Sikka, A Bharadwaj
AK Pandey, KP Singh
RK Sharma
SK Phulia, N Saxena
PC Lailer, 
Ashok Kumar Boora
SP Yadav, SK Sarkar
Sunesh Belhara
Varij Nayan, A Jerome
Sudhir Khanna
Krishan Kumar
ML Sharma
Satish Kakkar
AKS Tomer

National conference on, 'Multidisciplinary GJU&T, Hisar, 4-5, 2011 Navneet Sexana

approaches in frontier areas of environmental 

science and engineering (MAFAESE-2011)'

National seminar on, 'Indian dairy & September  24-25, 2010 PS Oberoi

food sector- frontiers road map for 

sustainable growth'

Training programme on, 'SAS IASRI, New Delhi, October 04-08, 2010 Sushil Kumar

genetics/JMP genomics'

Animal nutrition strategies for College of Vety. Science & Animal Husbandry, SS Paul

environmental protection and Orissa University of Agril. and Technology,

poverty alleviation Bhubaneswar, December 17-19, 2010

National symposium on, 'Conventional Deptt. of GAB College of Veterinary and KP Singh

and modern breeding technologies Animal Sciences, GBPUAT, Panthnagar,

for genetic improvement of livestock October  22-23, 2011

and poultry in India'

Symposium on, 'Natural resource Rajasthan College of Agriculture, Udaipur,  PC Lailer

management in agriculture' December  10-11, 2010 Surrender Kumar

Lectures on, 'Multivariate analysis NDRI, Karnal, January 15, 2011 Sushil Kumar Sarkar
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using SAS'

National training programme on, 'Recent NDRI, Karnal,  March 3-23, 2011 SK Phulia
techniques in proteome analysis' Varij Nayan

Training programme on, 'Data CIRB, Hisar,  March 7-12, 2011 Sushil kumar Sarkar
analysis using SAS' SS Dahiya, VB Dixit

P Sikka, A Bharadwaj
PS Yadav, Pawan Singh
AK Pandey, JK Singh
Navneet Saxena
PC Lailer, SP Yadav
Sunesh Balhara
A Jerome
Ashok Kumar Boora
ML Sharma, BP Singh
AKS Tomer
Rajesh Parkash
Raj Kumar

Participation of Director, Dr RK Sethi in important 
meetings/workshops and symposia

Programme Venue Date/Duration

Brainstorming session on conservation of livestock NDRI, Karnal September 9, 2010

Workshop on national strategy for conservation of Yojana Bhavan, September 28, 2010

indigenous breeds of livestock New Delhi 

Interactive meeting of animal sciences division, ICAR for enhancing IASRI, October 27, 2010

the role of IASRI in R&D efficacy of ICAR institutes New Delhi

National symposium on “Optimizing forage production and IGFRI, Jhansi November 12-13, 2010

arable and non-arable lands for increasing livestock production”

National conference on new horizons in animal breeding IVRI, Izatnagar January 20-21, 2011

technologies for accelerating livestock production and health 

and XI annual convention of ISAGB

Training program on employer's perspective NAARM, February 17-19, 2011

on labour law Hyderabad

Organized IXth scientist meet of network project CIRB, Hisar November 27-28, 2010

on buffalo improvement

Organized national seminar on diversity of buffalo CIRB, Hisar February 1-2, 2011

germplasm in India 

Organized buffalo mela CIRB, Hisar February 1, 2011
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Research Projects
Sr. Project Investigators Duration
No.

Genetic Resource Improvement Programme 

1. Characterization of buffalo bulls using DNA 
polymorphic sequences in relation to 
production and fertility traits  

2. Field progeny testing programme in buffaloes A Bharadwaj, VB Dixit, 2002 
RK Sethi and SR Bhardwaj Onwords

3. Genetic improvement of Murrah buffaloes    KP Singh, RK Sethi, 1987 
P Singh and A Bharadwaj  Onwords

4. Network project on Bhadwari buffaloes BP Kushwaha 2001 cont.

5. Genetic improvement of Nili-Ravi buffaloes PS Oberoi, G Singh, 1989 cont.
KS Das and Raman Malik

6. Identification of SNPs in gene related to meat AK Pandey, SP  Yadav,  2010-2013
production and their association with meat P Sikka , S S Dahiya
parameters in Buffaloes and Neeta Khanna

7. Estimation of genetic trends under selection SN Kala 2008-2011
programme in Murrah and Nili-Ravi herd

8. Assessment of current status, breed G Singh, SM Deb, BP Mishra, 2008-2011
characteristics and genetic structure of Nili-Ravi RS Kataria, DK Sadana
buffaloes in its breeding tract and BK Joshi

9. Leptin and its receptor gene polymorphism SP Yadav, AK Pandey, 2010-2013
and their association with milk production traits P Sikka , D Kumar, PS Yadav
in Murrah breed of buffalo (Bubalus bubalis) and RK Sethi

Improvement of reproductive efficiency

10. Identification of early pregnancy biomarkers Inderjeet Singh, A Balhara, 2010-2015
in buffaloes (Bubalus bubalis)  V Nayan, P Kumar and 

SK Phulia

11. Transcriptional analysis of HSP70 and GHR  Inderjeet Singh, S S Dahiya, 2008-2010
genes in relation to growth performance of AK Pandey, RC Upadhyay
buffalo calves kept on two dietary intake levels

12. Effect of trehalose and sericin on freezability Pawan Singh, P Sikka 2010-2011
of buffalo bull semen and P Kumar

13. Cloning for conservation and multiplication of PS Yadav, D Kumar, P Kumar, 2010-2014
superior buffalo germplasm RK Sharma, A Jerome

and B Singh

14. Integrated SOET and MOET for faster RK Sharma, IJ Singh, 2010-2013
multiplication of elite germplasm. SK Phulia, D Kumar and 

S Khanna

P Sikka, P Singh 2007-2010
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15. Proteomic analysis of host defense response 
to mastitis in buffaloes  RK Sharma and N Rana

16. Effect of cryopreservation on integrity of D Kumar, Pawan Singh, 2010-2012
buffalo sperm membrane and DNA in and SP Yadav
relation to fertility 

17. Gene expression of proteolytic systems and Varij Nayan, 2010 -2012
growth regulators in the mammary gland and Dheer Singh, SK Phulia, 
skeletal muscles of buffalo (Bubalus bubalis) Anuradha Bhardwaj

and A Jerome

18. Polymorphism of candidate genes in association A Jerome and AK Pandey 2010-2012
with embryonic mortality in buffaloes.  

19. Setting baseline profile standards for JK Singh and SK Sarkar 2002-2010
hematological, hormonal and biochemical 
parameters in buffaloes

Feed resources utilization and improvement

20. Raising buffalo boilers under field conditions D Lal, ML Sharma, 2010-2012
Navneet Sexena and VB Dixit

20. Effect of incorporation of limiting amino acids S S Dahiya, P C Lailer 2008-2010
rich supplements on growth and maturity of and D Lal
male buffalo calves 

21. Impact of exogenous enzyme supplementation R Malik, G Singh, SS Paul 2008-2011
on the digestibility and growth of buffalo calves KS Das and SS Kundu
fed fibrous feed under wheat paddy grown area

22. Studies on environmental pollutants and Navneet Saxena, PC Lailer, 2009-2011
toxicants for ensuring feed quality and safety JK Singh, ML Sharma, 

Krishna Kumar and D Lal

23. Effect of fenugreek seed supplementation to Ashok Kumar, D Lal, BS Punia, 2010-2012
buffaloes N Rana and JK Singh

24. Predominant culturable fibrolytic fungi in SS Paul, SM Deb and G Singh 2008-2010
buffalo rumen

25. Studies on the rumen ecosystem and its manipulation BS Punia 2010-2014
in buffaloes for better environment friendly and 
economical production commonly fed low medium 
and high quality diets

Improvement of management practices

26. Validation of existing package of practices for D Lal, ML Sharma, 2010-2012
raising buffalo calves for new production N Saxena and VB Dixit

27. Efficacy of dried colostrum in health of P Sikka, S Khanna and D Lal 2010-2012
neonatal buffalo calves  

28. Molecular epidemiology of methicillin-resistant N Rana and Ashok Kumar 2010-2012
Staphylococcus aureus isolates from buffalo 
milk 

SK Phulia, Varij Nayan, 2010-2013
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29. Effect of thermal stress management on the 
performance of Nili-Ravi buffalo calves in and JK Singh
different seasons 

30. Data refinement through buffalo database SK Sarkar, N Saxena 2010-2013
management system and S Belhara

31. Development of buffalopedia Sunesh Balhara, VB Dixit, 2010-2012
KP Singh, N Rana, SK Sarkar
and SS Paul

Development of technologies and their transfer to end users

32. Impact of migration of buffaloes on socio- VB Dixit, A Bharadwaj, 2011-2013
economic conditions and dairy development KP Singh and KV Aneesh
index of farmers in Haryana

Network/AICRP/External and Collaborative Projects

1. Buffalo genomics RK Sethi, P Sikka, 2008-2012
AK Pandey and SP Yadav

2. AICRP on Improvement of feed resources D Lal and N Saxena 2006-cont.
and nutrients utilization for raising animal 
production (NIANP, Banglore).

3. Elucidating the physiological and genomic Inderjeet Singh and 2008-2012
regulation process of follicular development, RK Sharma
oocyte maturation and embryogenesis in 
buffalo (NAIP).

4. Isolation, culture and characterization of PS Yadav, Inderjeet Singh 2007-2010
adult stem cells in buffaloes (DBT) and RK Sharma

5. Isolation and molecular characterization of SS Paul, SM Deb and 2006-2010
superior fibre degrading anaerobic fungus  BS Punia
and development protocol for their 
preservation and utilization for increasing 
digestibility of fibrous feed in buffaloes (NAIP).

6. Rumen microbial diversity in domesticated SS Paul and SM Deb 2008-2012
and wild ruminants and impact of additives 
on methanogenesis and utilization of poor 
quality fibrous feeds (DBT).

7. Institute technology management unit, for VB Dixit 2009-2012
management of technologies and IP (NAIP).

8. Evaluation of MFSH-4 (Raseela) multicut PC Lailer 2010-2011
sorghum fodder with other popular available 
sorghum varieties in the market (PPP)

KS Das, G Singh, R Malik 2010-2012
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List of Visitors
S.No Name of the Visitors Date of visit

1. Dr V K Taneja, Vice Chancellor, GADVASU, Ludhiana June 12, 2010

2. Dr A K  Sinha, Ex Dean, Ranchi Vety. College, Ranchi, Jharkhand. June 12, 2010

3. Dr  K R Rao, Former CGM, NABARD, Managing Partner, June 12, 2010

ARDCONS, Hyderabad

4. Dr S K Jand, Former Dean, PGS, GADVASU and June 12, 2010

Principal Vety. College, Amritsar

5. Dr K M L Pathak, DDG (AS), ICAR, New Delhi Sept. 21, 2010

6. Jh vkuUn eqfu] vk;Z lekt] fglkj Sept. 25, 2010

7. Mk j.k/khj nyky] lnL; lfpo] gfj;k.kk fdlku vk;ksx] fglkj Sept. 29, 2010

8. Jh , ,u esJke] funs'kd Vh Vh lh] fglkj Sept. 29, 2010

9. Dr K S Dangi, Director General (AH&D), Haryana Oct. 08, 2010

10. Sh Hanif Qureshi, IPS, SP, Hisar Nov. 01, 2010

11. Sh B S Malik, IAS, Commissioner, Hisar Division, Hisar Nov. 01, 2010

12. Canadian Delegation Nov. 20, 2010

13. Dr S Ayyappan, Secretary, DARE & DG, ICAR,  New Delhi Dec. 09, 2010

14. Dr K M L Pathak, DDG (AS), ICAR,  New Delhi Dec. 09, 2010

15. Dr C S Prasad, ADG (AN&P), ICAR, New Delhi Dec. 09, 2010

16. Padma Bhushan Dr R S Paroda, Chairman, Haryana Feb. 01, 2011

Farmers' Commission

17. Dr V K Taneja, Vice Chancellor, GADVASU, Ludhiana Feb. 01, 2011

18. Dr Hardeep Kumar, Vice Chancellor, LLRUVAS and Financial Feb. 01, 2011

Commissioner & PS to Govt., Deptt. of Animal Husbandry & Dairying, Haryana

19. Dr A K Sirvastava, Director, NDRI, Karnal Feb. 01, 2011

20. Dr R K Singh, Director, NRCE, Hisar Feb. 01, 2011

21. Dr O P Dhanda, Ex-ADG(AN&P), ICAR, New Delhi Feb. 01, 2011

22. Dr R P Narwal, Director Research, CCS HAU, Hisar March 07, 2011
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Student Guided
Name of the student Degree Title of thesis/dissertation 

University Co-Giude

Jarnail Singh PhD Umbilical cord cell culture CDLU, Sirsa PS Yadav

Mrs Sarla PhD Molecular characterisation of major candidate gene GJU&T, Hisar S K Phulia
associated with reproductive traits in buffaloes

TP Singh Ph.D Genetical & Non-genetical factors affecting Choudhary Charan SM Deb
production and reproduction traits in Nili-Ravi Singh University 
buffaloes Meerut (UP)

Ashok Kumar Balhara PhD Proteomic analysis of pregnancy specific serum CCS HAU Hisar Inderjeet Singh
proteins in buffaloes.

Rajesh Kumar PhD Genetic polymorphism of HSP70, LHR, LEPR CCS HAU, Hisar Inderjeet Singh
genes and selective minerals status in 
postpartum anestrous buffaloes

Priti Singh MVSc Freezing of umbilical cord stem cells – CCS HAU, Hisar PS Yadav
effect of cryoprotectants 

Dr Inderjeet Yadav  MVSc Therapeutic and ultrasonographyc investigations CCS HAU Hisar S K Phulia
on mastitis in buffaloes

Sandeep Garhwal MVSc Follicular dynamics in anestrus murrah buffaloes CCS HAU Hisar R K Sharma
during cyclicity induction using ovsynch in different 
combinations

Lalit Mohan Sharma MVSc Effect of exogenous insulin on progesterone based CCS HAU, Hisar R K Sharma

Trainings Organized

 Sl. No Name of training Duration Participants Venue/sponsored Expert 

1- HkSal ikyu o d`f=e flrEcj  13&22] 14 fdlku  dsUnzh; HkSal vuqla/kku jkds'k dqekj 'kekZ]
xHkkZèkku izf'k{k.k 2010 gfj;k.kk o laLFkku] fglkj lq'khy dqekj Qqfy;k

vU; jkT;ksa ls

2- HkSal ikyu o d`f=e Qjojh 21&ekpZ 15 fdlku dsUnzh; HkSal  vuqla/kku okfjt u;u] ,- thjkse
xHkkZèkku izf'k{k.k 04] 2011 gfj;k.kk o laLFkku] fglkj

vU; jkT;ksa ls

3- HkSal ikyu o d`f=e ekpZ  28&vizSy 15 fdlku dsUnzh; HkSal vuqla/kku /kesZUnz dqekj]

xHkkZèkku izf'k{k.k 07] 2011 gfj;k.kk  jkT; ls laLFkku] fglkj iznhi dqekj

4. Dairy farmers meet March 18, 2011 Livestock farmers CIRB, Nabha
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laLFkku ds izeq[k vk;kstu
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ls Hkh vf/kd i'kqvksa us Hkkx fy;kA esys ,oa laxks"Bh dk Ms;jh vuqla/kku laLFkku] djuky Hkh mifLFkr FksA
'kqHkkjaHk ine~ Hkw"k.k Mk- vkj-,l- ijksM+k] lfpo] gfj;k.kk Mk- vks-ih- <kaMk] iwoZ v/;{k] Hkkjrh; HkSal fodkl 
Ïf"k vk;ksx ,oa iwoZ lfpo] Ms;sj rFkk iwoZ egkfuns'kd] lekt] Mk- vkj-ds- flag] funs'kd] jk"Vªh; v'o vuqla/kku 
Hkkjrh; Ïf"k vuqla/kku ifj"kn~] ubZ fnYyh ds }kjk fd;k dsanz] Mk- dqynhi flag] dqylfpo] ykyk yktir jk; i'kq 
x;kA bl volj ij fof'k"V vfrfFk ds :i esa Mk- oh-ds- fpfdRlk ,oa i'kq foKku fo'ofo|ky;] Mk- lwjr flag nfg;k 
rustk] dqyifr] xq# vaxn nso i'kq fpfdRlk ,oa i'kq foKku dqylfpo] gfj;k.kk Ïf"k fo'ofo|ky; ,oa Mk- ds- i#Fkh] 
fo'ofo|ky;] Mk- gjnhi dqekj] dqyifr] yky yktir jk; vf/k"Bkrk] i'kq fpfdRlk egkfo|ky;] gfj;k.kk Ïf"k 
i'kq fpfdRlk ,oa i'kq foKku fo'ofo|ky;] fglkj o fo'ofo|ky;] fglkj Hkh dk;ZØe esa lfEefyr FksA dsanzh; 
foÙkk;qDr ,oa iz/kku lfpo] i'kqikyu ,oa Ms;jh foHkkx HkSal vuqla/kku laLFkku] fglkj ds funs'kd Mk- vkj-ds- lsBh us 
gfj;k.kk] Mk- ,-ds- JhokLro] dqyifr ,oa funs'kd] jk"Vªh; tkudkjh nsrs gq, crk;k fd dk;ZØe esa fofHkUu oxks± ds 
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GENERAL ADMINISTATION Division of Buffalo Nutrition

Dr RK Sethi Director Dr D Lal Pr Scientist & Head

Sh RK Sharma Administrative Officer Dr BS Punia Pr Scientist

Sh Jagjit Singh Administrative Officer Dr SS Dahiya Pr Scientist

Sh Raj Kumar Asstt  Admn Officer Dr PC Lailer Sr Scientist

Smt Shammi Tyagi AF&AO Dr Ashok Kumar Boora Scientist

Sh Joginder Singh Pvt.Secty. Dr ML Sharma T-6 (Tech Offifcer)

Sh Ishwar Singh Kundu Assistant Sh Mahender Singh Punia T-3

Sh Narender Kumar Assistant

Sh Rajesh Kumar Assistant AICRP on Improvement of Feed Resources

Sh Viksit Kumar Assistant Dr D Lal Pr Scientist & PI

Sh Girdhari Lal Assistant Dr N Saxena Sr Scientist

Sh Abdul Majid Assistant Sh Krishan Kumar T-6 (Tech Officer)

Smt Indira Devi LDC

Sh Satbir Singh LDC Division of Buffalo Physiology & Reproduction

Sh Dharam Pal LDC Dr Inderjeet Singh Pr Scientist & Head

Sh Sunil Kumar LDC Dr Pawan Singh Pr Scientist

Sh Mahabir Singh LDC Dr PS Yadav Pr Scientist

Sh Dharambir Singh LDC Dr RK Sharma Sr Scientist

Dr SK Phulia Sr Scientist

Division of Buffalo Genetics & Breeding Dr AK Balhara Scientist (On study leave)

Dr VB Dixit Pr Sci. & Head Dr Dharmendra Kumar Scientist

Dr(Mrs) P Sikka Pr Scientist Dr Varij Nayan Scientist

Dr Anurag Bharadwaj Pr Scientist Dr A Jerome Scientist

Dr AK Pandey Pr Scientist Dr Pradeep Kumar Scientist

Dr KP Singh Pr Scientist Sh Mohinder Singh Kairon T-4

Dr SN Kala Sr Scientist

Dr N Rana Sr Scientist Project Monitoring & Evaluation Cell

Dr (Mrs) Swati Dahiya Sr Scientist Dr VB Dixit Pr Scientist & Incharge

Dr SP Yadav Scientist Dr RK Sharma Sr Scientist

Dr Thirumaran SMK Scientist (on study leave) Dr N Rana Sr Scientist

Dr Susheel Kumar Sarkar Scientist Shri Raj Kumar T-6 (Tech Officer)

Dr Sudhir Khanna T-9 (Vety Officer)

Dr SR Bhardwaj T-9 (Vety Officer) AKMU

Sh AKS Tomer T-6 (Tech Officer) Dr Susheel Kumar Sarkar Scientist & Incharge

Sh Balbir Singh T-4 Sh Raj Kumar T-6

Sh Baljeet Singh T-3

Animal Farm SectionSh Dharam Singh T-3

Dr KP Singh Pr Scientist & Overall Incharge

Network Project on Buffalo Improvement Dr Sudhir Khanna T-9 & Incharge

Dr Satish Kakkar T-7(8) (Vety Officer)Dr RK Sethi Director & PC(B)

Sh Shaitan Singh T-5Dr BP Kushwaha Pr Scientist (IGFRI Jhansi)

Sh Dharam Chand Verma T-5Dr AK Pandey Pr Scientist

Sh Subhash Chander T-4Smt Sunesh Balhara Scientist

Agricultural FarmSh Ram Chander T-4

CIRB Personnel
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Dr PC Lailer Sr Scientist & Overall Incharge Dr VB Dixit Pr Scientist & Overall Incharge

Dr RA Pachori T-5 Sh VPS Punia T-6

Sh Sushil Kumar T-5

Hindi Section

Integrated Farming Unit Dr AK Pandey Pr Scientist Incharge

Dr PC Lailer Incharge Sh Sunil Kumar LDC

Workshop Section PIO/APIO

Sh Surender Singh T-7(8) & Overall Incharge Dr RK Sharma Sr Scientist & PIO

Sh Jitender Kumar T-5 & Incharge Shri Jagjit Singh Admn Officer & APIO

Sh Kuldeep Singh T-3 Sh RK Sharma Transparency Officer

Sh Bhim Raj T-3 Dr D Lal Vigilance Officer

Sh Sant Lal T-3

Sh Mahabir Singh T-3 Sub-Campus, Nabha

Sh Ram Kumar T-2 Scientific:

Dr PS Oberai Pr Scientist and OIC

Landscape Section Dr SS Paul Pr Scientist

Dr Inderjeet Singh Pr Scientist & Overall Incharge Dr JK Singh Sr Scientist 

Sh Surender Singh T-7(8) Dr Raman Malik Sr Scientist

Sh Baljeet  Singh T-3 Dr Ghansham Singh Sr Scientist

Dr KS Das Sr Scientist

Estate Section

Dr S Khanna T-9 & Overall Incharge Technical:

Sh BP Singh T-6 & Incharge Dr KL Mehrara T-9, Senior Vet Officer & 
Purchase OfficerSh Om Parkash T-4

Sh Jagdish Prasad T-7/8, Farm Manager (Agri)

Sh Rajiv Mehta T-6, I/C Estate & Maintenance Electricity Unit
Sh TP Singh T-6, I/C Central storeSh RK Sharma Admn Officer & Overall Incharge
Sh RS Pippal T-6, I/C Guest HouseSh Rajesh Parkash T-6 & Incharge
Dr AK Saini T-5 (VO)Sh Gopal Singh T-4
Sh Daljit Singh T-4, & I/C Security

Sh Balwinder Singh T-4Internal Security
Sh Mohan Singh T-3Sh AKS Tomer T-6 & Incharge
Sh Virender Kumar T-2Sh Subhash Chander T-4

Administration:Guest House
Sh Ashok Kumar Sr ClerkSh AKS Tomer T-6 & Incharge
Sh Tajinder Singh Sr Clerk

Library
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Appointment 13. Sh J Ramani AAO to Administrative Officer w.e.f. 
November 25, 2010.

1. Dr Varij Nayan, Scientist w.e.f. April 22, 2010.
14. Sh Abdul Majid UDC to Assistant w.e.f. January 12, 

2. Dr A Jerome, Scientist w.e.f. April 23, 2010. 2011.

3. Dr Pradeep Kumar, Scientist w.e.f. May 17, 2010. 15. Sh Tejinder Singh LDC to UDC w.e.f. January 13, 2011.

16. Sh Jagjit Singh AAO to Administrative Officer w.e.f. 4. Dr KP Singh, Principal Scientist w.e.f. July 06, 2010.
March 23, 2011.

5. Dr SS Paul, Principal Scientist w.e.f. Sept. 21, 2010.
Transfers

6. Dr(Mrs) Swati Dahiya, Sr Scientist w.e.f. March 26, 2011.
1. Dr AK Saini, T-5, CIRB, Hisar to Sub-Campus, Nabha 

w.e.f. June 18, 2010.Promotions

2. Sh Sandeep Kumar, LDC on deputation from CIRB, 1. Sh Rajesh Prakash T-4 to T-5 w.e.f. June 23, 1999.
Hisar to NRFMT & TI  Hisar w.e.f. July 20, 2010.

2. Dr PS Oberoi, Principal Scientist w.e.f. July 27, 2006.
3. Sh Virendra Singh, T-9 on deputation from CIRB, Hisar 

to Ministry of Agril. New Delhi w.e.f. September 20, 3. Sh Rajesh Prakash T-5 to T-6 w.e.f. June 23, 2009.
2010. 

4. Sh AKS Tomer T-5 to T-6 w.e.f. January 01, 2010.
4. Dr SM Deb Principal Scientist  CIRB, Nabha to CAZRI, 

5. Sh Daljit Singh T-3 to T-4 w.e.f. January 01, 2010. Regional Station, Pali (Raj.) w.e.f. November 08, 2010.

5. Dr JK Singh, Sr Scientist CIRB, Hisar to Sub-Campus, 6. Sh Balwinder Singh T-3 to T-4 w.e.f. February 12, 2010.
Nabha w.e.f. December 16, 2010.

7. Sh Dharam Chand T-4 to T-5 w.e.f. February 03, 2010.
Retirement

8. Sh Jagdish Lal T-4 to T-5 w.e.f. February 03, 2010.
1. Sh Jagdish Lal, T-5 October 31, 2010.

9. Sh Krishan Kumar T-5 to T-6 w.e.f. March 31, 2010.
2. Sh J Ramani, Admn. Officer November 30, 2010.

10. Dr RS Pippal T-5 to T-6 w.e.f. June 20, 2010.
Expired

11. Sh Raj Kumar T-5 to T-6 w.e.f. September 27, 2010.
1. Sh Balbir Singh, SSS October 12, 2010

12. Sh Joginder Singh Steno to Pvt. Secretary w.e.f. 2. Sh Mehar Chand, SSS February 03, 2011.
October 12, 2010.

Personal Milestones

62

Dr Swati Dahiya was awarded three Gold Medals (

Gold Medal for being best PhD research worker, Ms Manju Utreja 

Memorial Gold Medal for Best PhD research work and Silver 

Jubilee Gold Medal for Women for best Doctoral thesis during 

2003-04) by His Excellency Sh Jagannath Pahadia, Governor of 
rdHaryana during the 23  convocation of CCS HAU, Hisar held on 

December 10, 2010.

Dr VD Kashyap 
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