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Although recent statistics indicate swift decline in camel population not only in India but in other
Asian countries also. The major reasons for drop are continuous loss of pasture lands with simultaneous
incredse in im;qatea” area cropping both under canal and tube wells, restriction of grazing by fem:irg of land.
under tube wells near villages and rapid mechanization but camel still play the crucialrole for maKing use of
desert. The unique adoptive system. of camel under hiot arid system and less water requirement make this
animal most ideal for the 30 per cent small/marginal farmers and land-less laborers of the area. For future
sustainability of camel in addition to its main contribution in draught, possibilities are explored to increase
utility of camel milk, Considering its beneficial role of high shelf life, cost effective production, longer
lactation, priority was given to camel milk products and its therapeutic importance. 1 fee( inmense
happiness in presenting the Annual Report 2003-04 which highlights the important research achievements
under the ongoing research projects, training, extension activities and refinement of technologies developed
with regard of camel milk products and electrification of traditional two wheel camel cart. As per the
recommendation of Research Advisory Comittee & Vision 2020 major emphasis was given for applied and
collaborative research, immediate and confirmatory diagnosis of important disease and its prophuylaxis etc.

Training activities of centre were further strengthened for the B.Sc and PG students from various
colleges in the field of Biotechnology and Microbiology. 1t seems that research on therapeutic importance of
camel milk against diabetes and tuberculosis has started showing positive impact amonyg the patients as
evidenced by the demand. Human resource development formed priority component for all categories of staff.
Inter institutional collaboration was extended with Zaloma Tnstitute, Agra. Infrastructure achievement
includes speed progress in construction of Office cum Library building and other works which were
completed are Small Animal House cum Laboratory, children park, new road , fodder godown and dipping
tankin farm area.

The revenue generation as on the monitorable tmyet fuas been further improved during the year
through promoting training programmes and increased facilities for tourists turnover, 1 appreciate the
dedicated and team spirit o f the scientists, technical, administrative and. supporting staﬁ in acﬁievizy the

oals.
& At this occasion 1 also acknowledge the support and guidance received from Dr. Mangla Rai,

Director General, 1CAR & Secretary DARE, Govt of India, Dr. V. K, Taneja, Deputy Director General

(Animal Sciences), Dr. O. P. Dhanda, Assistant Director General (Animal Nutrition & Physiology),
Scientists of Animal Science Division and officers from various other divisions of 1CAR headquarter in
effective implementation of activities.

st

(M.S. Sahani)
Director
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1. IR
ST I ATHUH des U dfera aRked

T I R g ] AT 5 S[TS, 1984 BT 53 | I IHIH dg & ©F ¥ WIT 89 9
TECl S5 USTI BTH & A9 9§ aRfEd A8 dvw qydreld Rt (RISen IR$R) 799 ug— e vd oy fasm
qETEerd (RIS iy favafderers) dierk & v & W@l 99 & Iae—aRe b 3R 3w
= & [T 59 USRI & He 6] o@d g M H.310. gRT &R & ilSdls & § 5 &vg &l w1
P T | FHY @ W Dew F STEEE B & H fIva-wR W S Uge a1g 2 | oSl B A Smfe
YYITRITEATS T ST & T SR GaeTy SUeel € | 39 o & SR e« drel 3 wwafg A=
TECH! R SR ISP SfHS T TH-1p] A &1 1 |

TH qY B SN B R Sl bl gl 1] 225 o | [T oy ot & g9 Wl Sel # g S,

SIRTSTPR] T el el & o |

HIGAHD WwY

P H I B SHIE, ITHET TANTIATY, 7R 4fH, Aty wos ik afifdy e ik 689 ddeUR ¥
® | 99 200304 & SR fAf=1 a4t & aravfa wdiepa vl @t s 76 o1 | 5 e 1, I 25, Tl
21, TSI 10 TAT 19 FERID HHARN WfRT 65 =l srive w2 |

faeii ad 2003—04 & TISHT g ¥ 209.80 T AR TITAT 7& H 137.47 ARG WU B =R el &1 TE |

SIRETCHD (AT & FId 8] bew ® GRIDIerd ol AR 318 sireyfre g wro= qemn mar | o
39 9 962 f&wdl YwIe q2i 83 Ywcia A onfe fawy @ wwafa ot wiig @1 7 | a9 & SR JeT 1045
Q] B TRIG B TS | I H Deg & TRIBTRT ¥ Fof 2853 THID ST 2 |

4. g fofafert

41 I UTH Y uRRIRET # Sef @ Fwrdemar § guR
TRFRG g S1d [ & SHe Alfeld Y IUSHIN TR AT

o9 IS § 4 gofaan affé aue Sel i wlin wid & I 2 S T | o § gy
Wicl Bl 6 f$TH 231 T GHTe T T Wide & SR YHe delvll &l gelicid Jedldd B W ur 7 6 fewm
BN Bl U §¢ TS B TP TRIAR Wia Gl € 70T ST Wiee § 99 a1fires ge o usdr 2, Sidfd giel
Tl B T S 4 HS AR Eid AHAT 8 T 3—4 HS B ARM B U b I T & 1 X Fobal 2 |
TRl B, Wier ¥ 6 Sk 201 &1 3TUer Gowhl BIaT ¢ |

o 4
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Sl & T UCH & qedid Ug SudIam
Fedl & g Bl [AA=T 99 IR Si9— 40" 9., 70" 9., 9 80" W. WX 5 fAFE TR P JacIRATRITSH I

PO AT T RTEH 40° 9. TR 2.23 001 e ufd M 38 wafd 70° A, U 1.00 3R 80" W, WR .07 Jie
fer el ciex &9 g8 |

S g gygfer

Sl & g 4 Pl gRelT, HH T19 U AfDd Gy, A& T10 W HH 97 TAT 39d 8¢ g9 H sgfer
S ERA B AT BT I T8 ST & 6 Sl gU U H SHBT 519 999 31 817 & | Fefd B a7
e AT @ TG B A3 B B UG B BT & i 3 TGeIRe SR I ggfer 3
AT BT §914 Y@ & To1g S=a a1d &4 997 fafd 31 g &1 aRegRiaseT Sugad <& |

I AT IHA

HAA deHRA B AT fFAT T TR GUE Seal | dlevgiel o@l AT | Uh SR |gw
AFSTHEA W &1 @Rl Sig 4lfae) v, v, 92 [Reell $1 9ee 9 fdar 711 | 97 S+@ S & =i 4
fcT STaToyes 07 G BT STEAAT SN E |

42— R % & Sl A Adfes oI HT FeRvl, Jeaid vaq ERefor

el BT TRIS &A1 4 GIR A4 &g [ TQ 20 B & =i dierr (7), S (5) Ud @l (2)
T & Hel BT Yl I90] IRING T T & AHR IR 999 6d g S-d] TRINSG |19 fer ram dor urn
fh Sl B IRaE &H9a1 R IRIRG aweTs Ud AR & & de—aw a el ®] IRING o=, gad
R duT a8 H AT ST udl ST 2q =EaH @ faveyer s gid B | geed erf areer &
ST Yol AN HIETH] B Eael] JAR @I T GAT S5 B Hhel @ el By Uoi- gl §p Jgeid 2T
MY |

&2l & ONTHS Td AT [qeelyoT UR 9T H Uray fob =16t 1 9, 12 T 24 HEM &l 31 H ARje
T XET © T T 1 U1 781 g 2 |

T &A1 IR AEEM & JAid Sl & el § FHITH Ud god—ol9 wadl 99 2000 F 2004 TF B
e faeeila 51 T | 39 a9 g6—o14 75.86 Ui &1 1 & diarRr 7% (77.77 Ufaee) § Fe6! 7%
(75.00 UfarETa) TIT ST (71.43 UfTId) % @ gl 4 31 ifa! % |

e THURYT JATHA 3R] 1796.07+80.62 f& AT T | IRV & BT =ATH MY B! A% A
1685.38+152.80 fo< U4 T STEER! H 1930.71%115.51 fa= i) 11 |

37iieT 2002 — AT 2004 B QIR 10 FIBIRI, 8 STHAHRI U4 3 P2 AT Teh IRT Fehx AL He Bl Jg
g% | Fo 1 50 Ufrerd uremt @731 9 40.90 Ufrerd v a1 W) el & SR g8 | RIS & aravid g
IeTE, T GHR, STETd AT, a76 Sree, IRAR 7% & Sl H 1a Ieda 3Mfa U Bl febar 747 |

AEhRCARe el § $el @1 T & ngafis MuRe & o=id 13 e agwiis i w2 | o

o.
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dIHMA e SR H Tellel 2 9 7 IR TR | WA | T Ferdll € fb 590 At § Sie B TRl B Irgafed
qEHUAl / ARF DI AT EHAT |

43 el D ST &A1 H IR IR S & & RN R AT

AIET SHeal | Yo TeE U6 A8 a6 ufafed Uead 68 79 SR o A § geikes
BRI BT ATATHS AT TS ST & b 6 TgaIq T GT THEROT 9 S dTel 71l Sefail # 8o f&F
Y YIoIRCXE 8REA @i 7131 7 i fewamg < orcll 8, 91 <F1 & &1 Sl 7 37Tl 4 (371fd 27 10) d&
THM YA Bl & | Tared o iR SHd ugard MR 7 &R aTell Sel-1al | GloiexE & 931 § 66
ol B S B et 2, Tafe mnfim Sefat # vorewa & a9 ¥ gfg ecft e 2

I Sefal & THTaveT @ uThadl d d1ed IafY & 3 AT X UieleRI| gRAM & A1 d -
frzeraor 7g guiian € foh U8 us=gsrd # 3—13 S0 ufa (el o vear € | saed [ & SR S HAT T
T B 2T Ted WHY $HS) J10d B Bl HIFT 1.5—1.6 AU ufdy fAeh. st i 2 |

el & drl &1 uRReT vd HEm T e @ srid 9 gEE 8g 12 9 e TR Sl o g
T | 1 qeror & SR gE oxdH o o arer e 91, 9 fQware & e fAfae @ g foree @ 9
faeee W A1 @7 RA SR AT € | 9% 1 Bl Ol AL 1 W SEd JRIb & U A
et e T |

A1el SelRll # 3vs Whee T4 M HRU @) BT TR HIGT TH D AHA qI6T B uSrerd § Rerd qiftha
Biferde @ ATHR Heel sferg= faar T |

ATEd UTaq SHe -1l H STeal (40—45 &7 & SURI) T {3531 ST 9@, 9 2q 316 @18l Sef1dl &
TSI} BT AHIITE! S # urar T4 fh 9fa § e AaReq & Wiforhel Ai[g o | 99 utdl AIaT S Bi
R o T T b1 BRI 9R &1+ TR e |

FHAIRI S HHHUT S THIIT TT0T 2 A 9=l G0 BT FEIAT H d% & Sl & 213 HieR
GRA T D1 Sird B T4, Ko 9 74 fF SiE A AT AT  HebiH T8 A1, Sl H b SHe ol B
S WHHAY 3 Fa Bl Bl SHIT HRAT & | TR Hel A Ag Pl IR PR dlel Sig—IARIS Td SHe HRPI
@I e o T |

44 g IR I TR § (I S geem fAffEl &1 e «R w
ST

Rif @ siiifad &3 § i & dmiRAl & [der B & SR 167 SE—UIdd! § THHRI U B
TS | Siie] & SIUR W 1998—2001 B AT ToTell IT @1 YabId 2002—03 F HH IR 7147 | Wiafdh el a9
@I Gl H fTaRHT 8 7T B YT 56 a¥ del g3 Il AT | e &1 Hifa €1 AR T $I yHifad &3+
arel T A g et T | Rifzra &= 91wy FRai—fevar g vam 99 sifda 653 w3 wafes siiRifa et
H oTeR Wl faeR wE | Sef ¥ Rl | ufid 89 @ yaerar aut g @ SN aifde vEd) 2|

2
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YA IR S AT § G Ul © | Sdfch W1 I $ Agdiad STaR URAURS &1 & ol d %l
USAI 2 | G BRYT G & Sollol v KATS3| & Toid a4 $H<1 9 TTeid UG i A Sollol S8 |

45 I GHIRAT BT gadervl, R va =

RIS bl HeTeierd WR Jeicqd Aeqa g FEUaIbHiag & & g v udiefor & arid
UTEHY GITe (21 A= 9 22 FRE-) UYad $Rd gU ofd SITAY &1 AaHRIcAS Faw=07 2 Rt fasar e ar
227 411 1 Uhet &€ Uehe BT |

Gl 79 Xdd FLAI B fazeryor f6ar AT | 39N 34 T (43 UlAYE) H HHHUT WR G AfE <@1 IR |
FB T H faRell WR I7@ o1 IR TRIR IR # $I§ 9aR&d fawg Jae 78] gU | g9 STardm 21
T GRNGTR R # wehRIaTES IR Ty |

el @1 il § wolid) svel &1 sregge ug quian & 6 Fafa S ol ar e’ § =3 oA areli |
Sl DI T & Her 32.36 9 47.63 Ufawd 1 # WS 3vS UTe T | i i feteesss e
efeaeer URolid) STafes =1 3 ¥ G arel el # 2975y 6Hav YW o | Jolls 9 Jaear a2l AR ugard &
37afey # UG HHHOT U B SveTad SugE araraRea qRReIfT vEd # |

W fRifeear ugfd grr $ef § @dy STaR

el H Gofell (U7d) T & IUAR &g SARRR a6k 3 IUaTs] JHd Sargal df & H o ardl &1
AR B HH T & (o0 Bes § o afafa oiwferat dar &1 72 9o e &= =@rei § uraifis $ef ™
A= W9 STRTe UR G189 WU | U a1 11 | S WR {650 T URME TR & Scagatd 9RO are
BU 2| 31§81 qarall &1 uRievT et & Sl ue serig vy fifthcirerat @ wream i fhar o <er 8 | e
fRf3ror 3 1 <1 feol (Th1— Ow2) # gotell e & Swjad &HaT ifdl T € | 39 aranar fgdr s
(Up2) H 3= =g A (S1E geAfe) & SUAR @l A arfaRad Suygaar ari 7% £ | fafe= ged Siargei a
THE I el qTel DIeVE & [3vg @, degq 9 4ig @ W & yarmmea wdieor 4 ufoofas awar &
qiRoTme ScE e ® B |

el B ool W UR e

T IRT & ST B DI 6—12 T¢ Teb D1 T DI 37 U el I 148 e T forg 77 | oy &
ST Al IFT H ARG 9 Se RN ohien JUa BRI GHH0 SufRerd o, &I
THIFRNRE 9 Faradiiels Ggad AN 3 IR Ta—faerd | el T Safd lharmidd a0 |
TR Sef~al § 39 NN &) wfdar daa 42.85 ufawd ardt Y| 39 UAR & HhHAT H 39 ufy Sifde
aitafern & et eranfaiter qerr et a Jeifvram Sft <iufRT ®7 ¢9 W SY=R &1 THIoTdT 42.85 Ui
q oD 77.78 UITIIA B TV |

$Hedl & gY gRI AYHE I (ST8Y — 1) W) =0
TAE (CET — 1) S P H Sl & gU &1 STFICT IR 9 & SI7id gl Bl STerT—3rerT |qe! #
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dfed gy steT—arel' &idf¥y & aifers fory 110 | WEIGER Arie WA &1 golaeH dax g8l § S wu
HYHE IO B e g T B deal gd [Ueran 11 a1 ur fb Seil &l dedl g4 fUer ST darel g2l § Ty
BT el U U S arel el Bl o= | Yad THsT g o | Sl & g9 DI TH SR (U IR IHH I8
ST T[0T HIHT HA BT T |

S A SUAEl 232 el @l cgadigled Wiy den el H 3uET sAcefoed e @ A
HE—THE B I WY BRI AT T | 59 ST T8 Fel S Aol 2 (6 eaiigior udegor el i
gy A2 & U S1feId SRaTer T WehAvT &l SEEd §Y SO AT Sou= &ed & | 39 ovd 7 anil T

AT T ST A% & |

e TG Y Theite] RIS & dad IR Ao

Sl Ud gl @ g¥ U9 g7 IS B I wigd H PR
I YT Y

S g ] U A &R 3ff¥e Wiy a1 vd gwe] SuAIRar qern f9g] ag™ & e | S & g9
B GRT 5 & T H TR I GY 39 AHAdqdd A (bl T37 | 59 91 g afi=T gaaf — &y,

argae, g, dbele. @ Ulell 9, el ud Ui, el 9 fUe quil @1 ST S §Y e @ g &
STt e T | el YqETeer 9 8T 907 e Sffer e fobarm 77 |

ey — Fefl & g &1 WH P v od £ Y 99 60" W 6 TRA B IHA A, G, T 0
wAITSoR STeldhs 328! I8 HId ol & | Jeusard 59 73’ W, ¥ 15 AT 9% 799 &Y URidd &Y ofd & Ud
et # Sfesar 3 a5 v 50" 0. ATaHH IR WrSIRE e Al E |

TS G T B SIRT IR Bl A0 & {7y $OR delas g & wsarafie dged SR o, @t S
I, SRS S @ GLud. &1 qedie [Har 7T | Sudad A gRT Sl & g ¥ aeie, ugeud, HeR g
Alhele Felds gH &1 Had Ydev] uid Yo U9d gRT IR Ud <18 TF 9 3O TSHId o g1
[T T | §¥99 SR YT 1 I TR AL 8.00, 7.76, 7.67 T 7.39 HIIT T |

Sl & @ H A G B g4 o) Ay —

el & g¥ g U Bl 1:2 B AFAT H (AR FaTerd & | R T @ o g A wrerer e
U AT TaATe SR B oidl & | elfpel DIl & (Y g G UFT BT 1:1 AT H qaedeparde =@ fieras
STel ot £ | SHS a1 WIRTIRR $1b] UrSey el € | SWIaT =1 G BT o7 ¥are g wepmeidr & gaeor
B HHANNAT G e H YA B 3T aTel THEHT BT HRardr 17 fordet uRvim Scgads & |

Sl @ gg @ A ReRdl A& & Fe7d9 & ST=id g ®1 9 9 fafi died Al W SHa
TRIRET T ST Y AT 74T (6 6.8 TR 3T 9 WU 6 U <IAcH Nerar |rdy 14 |

Sedl & g FT eI U 9 g W AT e soare a9 & gty At ufderr iR @ srada
ARIET TRUTAS R, Tasl & Fdi ¥ IS I8 AJHH s ol T G qaa g g
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“o 9T i TeaTavEe Sife BF g W 10 fRawiia ufRievr srisH (24 A9 4 2 310, 2004) T AT fban
T e sl I ARl Bl Sl & gu & [~ Hues, gdel Ud gu @l A dmmikar 5
SYIFET (AE, Tdl 7 Feat A THEN @A), Siedl 3 gy | MG Sars (Fi, R, 71, Sie, A9
TPIeT, YTRIT gU 371R) & T B AT 1 &3 — v (Bies <), Sa g STET $I Alearsi gRT a9arT
TG 3R HRATAT R 74T |

SIRICART el &1 FeiRer Ud aRefor —

AT B TH-1D] TRATT S AT SIIePRI $Hel Dl Syl 8g o & 7 1 &l B b
T | 9 B SR, IISHR, SR d diehlR H 1% SUTETdl Sl Udl e¥ T IR 1d g3 { d1rR H el
S B Iuerar g ff | IR & id v FT s, TRl @l d1eI8 B fder, S gl ud

IATEH s, ST, Ured, FHTSie A, i 24w anfe R BRI & gU waf~ia TR Siei B @1 S
RETE |

qIATaNvIg Sd19 U9 Hoex a4 g JEIR —

fafis=t arert @ g9 # i & A% AR W ASRF B ST 10 TR Tl (8—11ad) B a1 wyg H
dfed gU YU W & Hel S AIGT3Il & U &S] o @[ AT | A8 <l 17 & oy Arg @ $ifdd awirg ae
ST AE G RAOT D T H IS SR TR UTT AT, SR IS B GTEd 7 Saqol ql wel qwie &
I1q P T SRRSRIT BRAM B Wieadl # 31 U 137 | 341 UK ATER TT8dar @ ¥R H e sifdhd
foarr T | s § g8 fFrepd Fserar @ (& wdl g% 89 W g1 e 9@ afe TR el @i 2030 e ufafes
HIE T AR B TG AIGT el & Ui ¥ A1 7' AR Sed] Y% Bl offd & |

WY IRMME ¥ el IRl &1 Agurfas amar § PAerer S=a quEdr ardr @rel dgR Sl

S A BT &1 AN H fhdll 77 | Ugel TROT H 4 SEl & d=al § % 79 9 @R &1 urad e fhan
T AT AR TR H 12 Sl & =i I 3 TR A [T e 98 99 S arar wgferd smerR (|si 1) <l {6
T P IR, B AR T A% A7 (70 : 15 : 15) | I o1, S a1l Hferd MR (Warm2) (g Hifds
AT I—1 S o) T B @R, HIhell IRT IR 5707 (60 : 25 : 5 — W3M3) Bl 3¢/ dld 98 =i aab faam
TN | &7 BT U # WeiE w9 9 e < T2 | wen 2 YU ¥ uEe el I / B dcEfe <' IR
ITUEYT (7.70) ST A1 AT U8l TRV Alcl 91 $I @R dTel 4 H (4.01) {757 387 | STafdh fol Urae ded spaiiagor
0 / fareit Feraiferd <8 R |T—1 # ARid w4 | 999 (62.4) o a1 I &) @R drel JU H 14 (41.41) 2 |
frspda: g @' o 9@ar 2 & 95 9= 2g Gdfoa ameRr @1 ¢, difed g wRIR® gfe (378421 7.
/uffee) 5 FeTa® & 7 A € I8 I B (U [OETE) TR & A 4l 9§ d O Gl & | adferd
AEBR DI §¢ /ild I URIEAATTa M HH (1 /291 /3) M 2|

RrqarSt e 7 url &1 mufd 2 ugad I S drel Sl a2 B! Ut diel URaRi @l Garsiiie
SIFFRGTT BT UT ST 0T | STTHET §RT Sl @ BRI B @ ©e, I DI bl =il G2l ATBR A<TUBIT 41
T T <¥aT AT | Yo AROT § MR @ dlel $el S WA TR BelIe] / {iwel =R fadm T e fgea wor
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@ Sl Bl AR BeTC), Jhel IRT AT A% (70.3:15:14.7 HH) I A=ford IFMER BT 3¢ of 73 | s
Frie fereii =RvT & &l H Y Yare] SFdsvl 2.48 Ui o ST 3 ver =R (1.93) Ufiera & Sl &) gt
4 Iz o | el =ROT H Ui =RV B oAl A Peal WIS Bl Ul Sed ai Aiew = of | gamaas iR
YR & AR R Y Y12, el Uree ded il FATI=Y SHull  ferd AER &4 9 a1l el (f@dra awon)
Arefd w9 9 3= off |

frepe: T8 deEl ol Wedl @ f wwferd oER & w1 H IR § anfdfe, difiew srwizm @ gfie @
I B TATHT D TR TUT IHD! I DI fte | 7 ARy 2 |

Fgferd SMER @l i B & Urad| § AUl 9g & YA U §el 5 Ueei=a saifsrd &1 78 |
UEEIEl & A § S8 Wriord JMER DI Sl I e dTel A &1 SHNT &F 121 | 249 I8 UIedi & J g
fFges fRaRa &1 7 | W &) W FHER—UE gR1 §9 G<iford SR & Sei & fagmu= +f far man |
S AT 71 3¢1 DI AN 3 HHT AT 5 HUSR H IR 1T foas arital g4 fohddl Uk &1 gRac 18l
< T |

RIS & Yh &3 9 3ER dR & @il wR, uid yrgdr e &= faftre a@ftsr fsmor & dur
B SAEDHA H YUR X eI

S A @3B, TBFR B & B aifve) gorE wfed wni &= # ugp @1 Ry 5 el amer
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2. EXECUTIVE SUMMARY

In order to know the efficiency and potential of camel drawn implements on sandy soils during
rainy season (July-September, 2003). Trials were undertaken on 4 duly trained adult male camels using
both impr(;ved kind of camel drawn implements (6 disc harrows) and traditional ploughs (2 tyne
plough). Criteria used for evaluation were total pulling time before fatigue, area ploughed, pulling load,
penetration depth and important biochemical profiles viz. Creatinine, Creatine Kinase, Lactate and
Cortisol monitored pre and post- operation. The results indicated that efficiency of pulling harrow by
camels in terms of total pulling time before fatigue is lower than traditional 2 tyne plough. Further italso
reflected that a good camel can pull harrow for amaximum of 1 hour, while under similar conditions, a 2
tyne plough can be pulled continuously for 4 hours. The area ploughed by 2 implements measured
around 2000 m” and 4000-4500 m”, respectively.

Enzyme study of camel milk showed that lactoperoxidase is most heat stable enzyme in milk
and its destruction was used as an index of flash pasteurization. The peroxidase system has been found
to have good bactericidal efficiency for the cold pasteurization of fluids. Lactoperoxidase activity at
40°C was recorded 2.23 units per ml of milk while it was reduced to 1.00 and 0.07 unit per ml at 70’ and
80'C, respectively. The average insulin activity in the raw milk without heat treatment was 30.7+1.63
mlU /It measured by Radio immuno assay. The percent loss of insulin activity was observed to be
significantly (P<0.05) higher in the milk boiled for 5 min. The pasteurization of camel milk by HTST
method was found to be more beneficial to prevent denaturation of insulin as compared to other heat
treatment groups.

Purification and preparation of apo and saturated lactoferrin from camel milk was carried out in
collaboration with Dept. of Biophysics, AIIMS, New Delhi with locally modified method of gel
filtration chromatography using cation exchanger, CM- Sehadex C-50.

Selection for improvement of draughtability 7, 5 and 2 males of Bikaneri, Jaisalmeri and
Kachchhi breeds, respectively were selected mainly on the basis of body length. The selected group in
Bikaneri breed had significantly higher body length, heart girth and height at wither but due to the
smaller population size in Jaisalmeri and Kachchhi breeds, the overall selection differential reduced
significantly, accounting for non-significant difference in the two groups in pooled data for heart girth
and height at wither.

The body weight data at various stages 3, 6, 9, 12, 24, 36 and 48 months of age indicated
significant breed effect at 9, 12 and 24 months of age. The effect of sex was found non-significant
exceptat 6 months weight. It was observed that during growth phase, the Jaisalmeri calves were at times
heavier than the Bikaneri calves whereas the adult Bikaneri camels weigh more than the Jaisalmeri
camels.

This year the overall calving was 75.86%. Highest calving was recorded in Bikaneri breed
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(77.77%) followed by Kachchhi (75.00%) and Jaisalmeri (71.43%). Last year the calving was 79.31%,
which is slightly better than this year's calving. However, this year the conception rate was 57.14%,
which isrelatively lower than the performance of the previous year.

In total 10 Bikaneri, 8 Jaisalmeri, 3 Kachchhi and one Arab cross camel have died. The
involvement of digestive system diseases/disorders was highest (50%) followed by respiratory system
(40.90%) and other systems.

The effect of breed was observed to be highly significant (P< 0.01) with the total average daily
milk production of 2.37+0.01 kg in Bikaneri and 2.22+0.02 kg in Kachchhi from one side quarters for
the period May to December, 2003.

Under extension activities this year 8 breedable males (5 Bikaneri and 3 Jaisalmeri) were
distributed through Rajasthan Government under breed improvement in the fields. Five adult camels
were given to the army/BSF for their use.

The six databases viz. inventory of the Centre's camel herd, biometry, breeding tract of
Jaisalmeri camel, reproduction, health and production maintained at the centre were updated.

The highest annual hair production was observed at 3 years age followed by 2, 4-6 yrand 1 year
age group, whereas least production was obtained in case of above 6 years age group. Bikaneri males
showed their superiority with annual hair yield (0.75+£0.14 to 1.69+0.09 kg) followed by Jaisalmeri
males (0.57+0.10to 1.23+0.16 kg) and Kachchhi males (0.56 £0.22 t0 0.90+0.19 kg).

In Bikaneri breed microsatellite analysis has been carried out for 16 loci. The number of alleles
ranged from 2 to 7. The Nei's expected heterozygosity ranged from 0.289 to 0.815 and the polymorphic
information content ranged from 0.267 to 0.789. Thirteen microsatellite loci were found polymorphic
in Jaisalmeri camel. The number of alleles ranged from 2 to 7. The expected heterozygosity ranged
from 0.320 to 0.816 and the polymorphic information content ranged from 0.268 to 0.791. In Kachchhi
breed, the number of alleles ranged from 2 to 6 and expected heterozygosity ranged from 0.34 to 0.88
and 0.33 to 0.79. The polymorphic information content ranged from 0.277 to 0.765. The genetic
distances between the three Indian breeds was estimated using the information of five polymorphic loci
in the three breeds and using PHYLIP 3.6 and MICROSAT 2 software. The consensus arrived from
observed data indicated close phylogenetic relationship between Bikaneri & Kachchhi breeds as
compared to Bikaneri & Jaisalmeri and Kachchhi & Jaisalmeri.

Anti-progesterone serum was raised by repeated intra-dermal inoculation of progesterone
hemi-succinate BSA conjugate (Sigma) emulsified in Freund's complete adjuvant (sigma) at monthly
interval continuously for 6 months. The serum was harvested from immunized rabbits from blood
collected by ear vein cut. Serum was tested for antibodies by inoculation with tritiated progesterone
(Amersham Bio-sciences Ltd., U.K.). The results indicated that sera harvested from four rabbits can be
used for RIA in greater than 1:1000, 1:8000, 1:1000 and 1:4000 titer, respectively.

o
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In pregnant female camels out of 37 mated, average progesterone levels recorded were around
0.5 ng/ml from day 0 to day 3, it increased to 0.7- 0.85 ng/ml on day 4-5 and above 1 ng/ml, 2 ng/ml, 3
ng/ml and 4 ng/ml on days 6,9,13 and 28, respectively. In non- pregnant, the rise was initially similar up
to day 10, but then started declining from day 11 onward, which is indicative of a short luteal phase in
non-pregnant females in this species as compared to other livestock species. Progesterone
concentration recorded at weekly interval in later half of gestation averaged and ranged from 3-14
ng/ml. Progesterone concentration at peri-parturient period was recorded between 3-5 ng/ml and
decline was accomplished after expulsion of fetus, when itaveraged 1.6 ng/ ml.

Anti- estradiol serum received from Professor Niswender of Colorodo State University, USA
was calibrated for antibody titer using tritiated estradiol (Amersham Bio-sciences Ltd., U.K.).

Semen collection was accomplished with about one dozen Jaisalmeri male camels. It was
evaluated, cryopreserved and 1000 dose were sent to NBAGR, Karnal under NATP project on
characterization and conservation of Jaisalmeri camels.

Ultrasound technique used for the periodic monitoring of ovary of the 42 female camels of the
centre's herd to be bred in the breeding season after second week of December, 2003. The females when
observed to possess ovulating size follicle (29 mm) were mated with the camel studs as decided by the
breeding policy of the centre. Twenty (69 %) females were observed with ovulating follicle at first
examination between 18" Dec and 3" J anuary. Twelve (28 %) females were observed with ovulating
follicle at second or third examination before 10" March. No follicle was observed in one female camel.
All except one female when examined between 15" Jan and 11" March were observed to possess atleast
one ovulating follicle.

To improve reproductive efticiency 8 female camels parturited during the breeding season (upto
gt February, 2004) were examined by ultrasound for presence of ovulating follicle. Five out of eight
female camels were observed to possess ovulating follicle. Two out of these conceived saving atleast
300 days of calving interval for each animal.

Rose Bengal Plate Test (RBPT) antigen procured from Indian Veterinary Research Institute,
Izatnagar was used for screening of 213 camels of centre's herd for Brucellosis. All of the serum
samples were found to be negative for RBPT antigen.

A positive effect was observed in the improvement of libido of experimental males that were
exposed to females before the onset of rutting season. The blood samples analysed for testosterone had
wide fluctuations probably due to larger intervals in the collection of samples. There was no poll gland
secretion in the castrated camels whereas secretions were observed in entire males. The semen

collections have also been attempted during this rutting season. The live sperm percentage was 87.0 +
 1.02inthe young camels with intact testes. The semen samples were found to be normal in appearance
as observed from their physical characteristics.
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The survey data collected from veterinary hospitals located in irrigated zone (Pugal,
Khajuwala, Lunkaransar, Jamsar, Mahajan, Kolayat & Gajner) and non-irrigated zone (Napasar,
Kalyansar, Nokha, Badnu, Desnokh, Kuchor & Jasrasar) revealed that skin infection, Trypanosomiasis
and respiratory system involvement was higher in irrigated region as compared to non-irrigated region.
Incidence of disease was high during rainy season.

Morbidity in cases of mange and surra were high in irrigated zone Vas compared to non-irrigated
zone, whereas mortality was highest due to impaction (digestive problems) followed by Mange and
Surra in both of these regions. Majority of farmers prefered traditional treatment of diseases of camel.

Kissan divas was organised at the centre on 29" Dec, 2003 with the primary objective to provide
exposure to camel keepers/ farmers about advanced technologies of camel management, camel
reproduction, common diseases incidence, their prophylaxis, quick diagnosis, improved feeding,
technique of complete feed, breed characterization, importance of camel milk products, scope of
therapeutic use of camel milk, utilization of camel hair in village cottage industry for higher economic
gains. Camel keepers from different villages (Gadwala, Sagar, Ridmalsar, Keshardesar, Surdhana and
Pemasar) have participated. The centre had organised 5 exhibitions during the year. Out of these, 3 were
at the centre and 2 were out of campus. Six kissan gosthies were arranged on and off the campus
involving scientists/ technical officers, subject matter specialists and farmers.

Trypanosoma evansiisolated from camel were maintained in albino rats, mice and rabbits upon
intraperitoneal inoculation of 1 x 1 0'live parasites. Microscopy of wet blood film for direct detection of
trypanosomosis was found to be the least sensitive method. Indirect methods of diagnosis based on
demonstration of specific antibodies or parasitic antigen in the host blood or tissue have higher
sensitivity and a greater variability and therefore, are more difficult to intercept in terms of disease
status.

Total 2778 and 2030 faecal samples from organized farm and field, respectively were collected
and examined (2002-04). Out of these, 899 (32.36%) and 967 (47.63%) samples from farm and field
camels, respectively were found positive for different types of helminth infections. July to October
months were found favourable for harbouring the latent helminth infection and monsoon month
(August-September) showed maximum infection rate both at farm (32.98% to 37.71%) and field
(66.93%).

Two (FI & F1II) of the three herbal formulations developed at the centre were found to possess
effective mangicidal action and F IT seem to have additional coverage against some other skin diseases
(Dermatitis, Pachydermia etc.). Both formulations relieved the animals from symptoms viz. intense
itching, thickening and wrinkling of skin, excoriation etc. apart from conditioning, nourishing and
toning of skin.

[solation and characterization of bacteria namely staphs, B staphs, £. coli, Pseudomonas spp.
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(Twenty four isolates) were carried out. In vitro sensitivity conducted against these isolates using garlic,
lemon and onion juices gave preliminary encouraging results.

Overall cure rate for the treatments of staphylococcal mastitis was lower than other microbes.
In vitro sensitivity testing showed staphylococci to be 100% sensitive against amoxycillin and
cloxacillin. The overall efficacy of treatment was 69.23% for T, (Amoxycillin and Cloxacillin), 69.23%
for T, (Amoxyecillin and Cloxacillin -+ levamisole) and 84.61% for T, (Amoxycillin and Cloxacillin +
levamisole + Vitamin E and selenium).

A significant decrease in mean blood glucose was observed in rats getting raw camel milk
compared to pasteurized and other milk.

The process of flavoring of camel milk was successfully standardized with different
combination of flavors (pineapple, vanilla, chocolate and kesar) and colours (vellow, rose and pink) to
make camel milk more palatable to those who do not like to drink it as such, as well as to enhance its
utilization and sale of milk. Sensory evaluation test carried out by using hedonic scale to assess the
performance of all four different types of camel flavored milks revealed that highest points in respect to
taste, odour and colour was scored by the vanilla flavor with green colour. The camel milk tea and
coffee were prepared and served to Indian and foreign tourists during their visit of this center to carry
out sensory evaluation test. The overall acceptability was recorded as very good and results were
encouraging. At pH 6.0, the heat coagulation time (HCT) of camel milk in early and late lactation was
observed lowest while it was observed highest at pH 6.8. The HCT of camel milk get stable after pH 7.2
to 7.6. It was observed that rate of development of acidity is comparatively slow in camel milk than
cattle milk in all the four lactic strains. The growth of lactic culture 159 and 144 was recorded highest
and lowest in first six hours in camel milk. The growth of lactic culture 144 and 167 was recorded
highest and lowest 1n first six hours in cattle milk. A farm women training course "Improving the shelf
life of milk and milk products of camel and goat" of 10 days under NATP was organized from 24"
March to 2™ April, 2004, with the help of Lokhit Pashu Palak Sansthan at Sadri, Pali, Rajasthan. On
farm training was imparted to twenty five farm women on technologies of preparation of camel milk
products such as fermented milk (Lassie), besan cheese pakoara, flavoured milk, tea and coffee.

Survey of the breeding tract for availability of pure Jaisalmeri camels was carried out in the four
strata of the Jaisalmer and Barmer district and two of the Jodhpur district. In all 36 enumerators were
employed for the characterisation work, of which 16 were in Jaisalmer, 15 in Barmer districtand 5 in the
Jodhpur district. Breed descriptor prepared, breed population estimated, growth and production data,
reproduction parameters and socioeconomic aspects were incorporated in the descriptor,
cryopreservation of the semen was carried out and selected breedable males were maintained.

Pattern of rutting behaviour of camel in different management conditions was examined. Ten
adult male camels (8-11 years old) were taken and divided into two groups of five each. Group I is given
exposure 11 front of female camel for 20 to 30 minutes everyday. Rutting behavioural frequency was
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almost of similar type in both the groups during 1 "and 2" week. From 3" week onwards frequency
- e . . th
significantly (P<0.01) increased in exposed group as compared to unexposed group. From 4 week
onwards significant increase in levels of testosterone (P<0.01) and cortisol were observed in exposed
group as compared to unexposed group.

It was revealed that gram straw alone is not sufficient for camel calves. No significant difference
was observed among loose and complete feed block feeding to camels in respect of plane of nutrition,
growth and feed efficiency. Feeding of complete feed blocks, CR1-FB, consisting of gram straw,
groundnut forage and concentrate may be used for optimum nutrient utilization and growth of camel
calves for getting additional advantage of less storage space. low transport cost and ease in feeding
management.

Evaluation of complete feed blocks in draft camels under field conditions revealed that daily
DMI (dry matter intake) and water intake was higher in draft camels in phase when camels were given
complete feed blocks. The nutrient intake in terms of DCP, TDN and ME g/d or on metabolic body
weight basis were higher in draft camels given complete feed blocks in phase 1l indicating the beneficial
effect of feeding complete feed blocks to draft camels.

Five exhibitions were organised in Bikaner and nearby villages to explain the benefit of feeding
complete blocks to camel cart owners and wide publicity was given through local newspapers. The
complete feed blocks were freely distributed to 249 camel cart owners.

Trace mineral evaluation of feed and fodder used at the NRCC farm including samples collected
from Agro forestry unit revealed that 31.6, 26.3, 73.7, 31.6, and 21.1 percent of the samples were
deficient in copper, cobalt, zinc, manganese and iron, respectively. Average copper content in the feeds
and fodders of Jaisalmer region was 45.15 mg/kg DM which is four and half times of minimum value
required (10.0 mg/kg DM). Majority of feed and fodder samples of NRCC, Nagaur, Churu, Bikaner and
Jaisalmer were deficient in Zn content. The feed and fodders of arid zone in general, is poor source of
cobalt. Average manganese and iron content in feed and fodders of NRCC, Bikaner, Churu, Nagaur and
Jaisalmer were above minimum requirement (40 mg/kg DM and 50 mg/kg DM).

Highest bioavailability of Copper, Zinc and Manganese were observed in groundnut (Arachis
hvpogea) green fodder, whereas, green guar (Cyamopsis tetragonolobus) showed higher
bioavailability of Cobaltand Iron.

Extensive surveys were made to know the present status of different camel breeds in their
respective breeding tracts for the scientific information on Mewari, Sindhi, Marwari and Mewati
camels. A breed descriptor of Mewari breed was prepared and published.

In farm rangeland 2500 saplings were planted during the year. 15 quintals of guar seed and 35
quintals of guar phalgati were produced.

4
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Comparative trial on camel manure with others was undertaken on Khejri, Ardu and Ber plants
of same age (two year), for one year. Growth of all plants with respect to monthly average height (7.5
and 13.5 cm) was found more with sheep manure, while the height of beri was found maximum with
both manure as compared to Khejri and Ardu. The analysis of urine and manure for micronutrients of
camel, sheep and calf depicted that the camel manure contains a high amount of micronutrients viz. Zn,
Cu, Co Fe, Mg and macrominerals Ca, Na, and K compared to other samples of urine. Analysis of soil
samples of Nokha and Dungargarh tehsils of Bikaner district revealed that soil was deficient in
available P,O., K,O and nitrogen content while Ca, Mg and Sulphate concentration were well above
from critical level.
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3. INTRODUCTION

th

The National Research Centre on Camel, Bikaner was established on 5" July 1984. Prior to that
the Centre was known as Camel Breeding Farm under the aegis of college of Veterinary and Animal
Science, Rajasthan Agricultural University, Bikaner. It is located in the Jorbeer area at a distance of
about 10 km from Bikaner city. The geographical location is 28.3" North Latitude and 73.5" East
Longitude at MSL of 234.84m. The topography of the area is arid undulating desert with vast range of
sand dunes. The soil type is mostly loose and sandy. The climate is mostly dry and hot with average
annual rainfall of around 250 mm. In summer temperature ranges from 30 to 45°C and between 4 to
28'C in winter season.

The present camel population of the world is 19.31 million. Africa having the highest camel
population of 15.13 million followed by Asia it is 4.17 million. Overall population of camel in India is
less than 1.0 million and it ranked fifth in the world after Somalia (6.2 m). Sudan (3.2 m), Mauritania
(1.2m)and Ethiopia (1.07 m).

The Centre has the mandate to conduct basic and applied research for the improvement of
camel. Over the years, NRCC has developed excellent modern laboratory facilities and infrastructure
and has generated substantial scientific data and developed technologies on various aspects for Indian
camels. An elite herd of Bikaneri, Jaisalmeri and Kachchhi breeds of camel have been developed. The
Centre has also generated useful information on various aspects of double humped camel found in
Nobra Valley of Laddakh region for its further conservation.

The Centre is identified as one of the important tourist place of Bikaner and is included in the
tourist map of Rajasthan. A small camel museum has been developed which has become an important
source of attraction for researchers and tourists. Every year thousands of Foreign and Indian tourists
visit the Centre. The museum remains open throughout the week from 2.30 PM to 5.30 PM for the
visitors. The Centre participated in important events held during the Camel Festival organised by
Rajasthan Tourism Development Corporation and Local Administration.

3.1 Mandate

e Toundertake basic and applied research for improvement of camel.

e To provide leadership and co- ordinate camel research and training nationally and act as a National
repository of information.

e Tocollaborate with national and international agencies for camel research and development.
3.2 Past achievements

Draught and Work Physiology

e Useful baseline data have been generated on draughtability, riding, ploughing capacity and fatigue
index of Indian camel.

o
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o Bikaneri camels are better than Jaisalmeri and Kachchhi for endurance for draught, whereas
Jaisalmeri breed perform better for riding/race.

o Heart girth, height at wither, body weight and body length of camel are positively correlated with
horse power and draught.

e The work rest cycle indicated 2 hours rest to be sufficient after 4-6 hours continuous work. The
indices for formulating a fatigue index card has been identified

Camel Genetics and Breeding

e An elite herd of important indigenous Bikaneri, Jaisalmeri and Kachchhi breeds have been
developed.

Characterization of Bikaneri, Jaisalmeri and Kachchhi breed has been carried out on the basis of
phenotypic appearance, biometry, body weights, milk & hair production.

The restriction enzyme digestion of camel genomic DNA indicated probable existence of higher
equimolar concentration of satellite DNA and probable internal periodicity spanning of about 100-
200 bp.

The PCR-RAPD showed enough genetic variation between and within dromedary breeds.
Reproducible Polymorphic bands with varying frequencies among the three breeds of camel were
obtained with five primers.

Camel hair is an important commodity for the village cottage industry in camel rearing states.
Various products, such as bags, shawls, blankets, ropes and floor coverings are prepared from it.
The annual hair production trend was also observed to be significantly higher in Bikaneri
(8060.57g) as compared to the Jaisalmeri (7580.46 g) and Kachchhi (6450.50 g) breed. Among all
the age groups hair production was found to be heaviest at 2-3 yrs of age as compared to other age
groups.

The evaluation of milk production potential of Bikaneri camels indicated that the average milk
production is about 3.5 liters per day. The milk production was higher in morning as compared to
evening. The lactation in camel may continue up to 15" month if the calfis allowed to suckle.

Microsatellite analysis was carried out in the three breeds of camel. So far 16 loci have been
studied. The number of alleles ranged from 2 to 7. The Nei's expected heterozygosity ranged from
0.289 to 0.815 and the polymorphic information content ranged from 0.267 to 0.791. The genetic
distances between the three Indian breeds have been estimated using PHYLIP 3.6 and
MICROSTAT 2 software. The consensus arrived from observed data indicated close phylogenetic
relationship between Bikaneri and Kachchhi breeds as compared to Bikaner and Jaisalmeri and
Kachchhi and Jaisalmeri.
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e Six databases viz. inventory of the camel herd, biometry database, breeding tract database of
Jaisalmeri camel, reproduction database, health database, production database, have been
developed and are being updated regularly.
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e PCR-RFLP analysis at kappa-casein and MHC-DRB3 locus in livestock species carried out.
Selection programme for improvement of draughtability has been started.

Camel Reproduction

e Camel semen has been successfully cryo-preserved though success rate is yet to be improved.
Sonographic monitoring of pre-ovulatory follicle, induction of ovulation with exogenous hCG and
Al with frozen thawed semen was attempted in limited number of females and successtul
conception at day 40 has been confirmed.

e Techniques of superovulation, embryo collection and transfer in camel have been attempted
successfully and two camel calves have born after transplantation.

e Studies on poll glands indicated higher cellular activity and large quantity of androgens during
breeding season than that of serum level. It is closely associated with male reproductive function.

e Reproductive efficiency of camel can be further improved by 10 to 15 per cent if given two mating
at first 0 hrand second at 72 hr interval.

Camel Nutrition

e Analysis of different feed resources available in Bikaner region indicated higher crude protein
values in tree leaves followed by bushes/shrubs, leguminous crops and grasses.

e Nutrient intake and utilization of growing calves, dry, pregnant, lactating camels and breeding
studs have been worked out.

e During scarcity of grazing fodder in the field, feeding of guar phalgati along with green jall both @
5 kg/camel/day sustained the body weight of the grazing camel calves.

e For optimum and economic utilisation of different feed resources feed blocks have been prepared
and successfully consumed by the camels.

Camel Health Research

e Calf mortality has been reduced considerably to 5-7% at farm following improved management
and health care practices, as compared to field where it is around 20 to 30%.

&
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Disease surveillance of camels indicated sarcoptic mange and trypanosomosis to be major parasitic
infections. Mange incidence can be reduced significantly by adaptation of improved management
practices.

The preliminary studies on role of raw camel milk as nutritional supplement in human tuberculosis
were undertaken. The patients were given standard therapy along with raw camel milk @1 It/day as
supplement. Empathetically increase in appetite and body weight, no pus formation, radiological
improvement in terms of lung expansion was found in patients supplemented with camel milk. A
significant increase in Hb%, reduction in ESR and TLC was noticed in these patients. The level of
Znwas significantly higher in patients supplemented with camel milk.

The research on camel milk as nutritional adjuvant has been found to be very beneficial against type
I diabetes patients.

Camel Management

Comparative study of camel carting vs bullock carting under hot arid region indicated that camel
carting is more profitable for the small and marginal farmers due to higher cost benefit ratio, short
pay back period and more load carrying capacity.

Camel carting is a subsidiary source of income for unemployed rural youth/labours during lean and
draught period for turning their economy viable in hot arid Thar Desert.

The average cost of feeding/rearing is around Rs. 40 to 50/day under carting. The average daily
income from camel carting ranges from Rs. 150 to 300/day which mainly depends upon location
(village/ city), and transport frequency and number of items of transportation.

Extension activities

Free breeding input through superior studs are provided to the she camels of camel keepers/farmers
of near by villages who brought them during breeding season (January to March).

Distribution of genetically improved studs to Panchayat sameeties/herd owners through state
Animal Husbandry Department every year for breed improvement in respective home tracts of
Indigenous breeds.

Regular organization of Animal Health Camps, Kisan Gosthies and Kisan Divas at the Centre,
adopted villages (Gadwala) and other places.

Centre regularly participates in the local Camel Festival held annually and other National and State
level Livestock fairs and exhibitions.
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3.3 Infrastructure

The infrastructure facilities include a Livestock farming unit, Research Laboratories, Library,
ARIS cell, Agricultural Farm office and Farm Range land, Residential complex, Guest House and
Camel Museum.

Livestock farm: The farm maintains a herd of about 250 camels comprising of three indigenous
breeds (Bikaneri, Jaisalmeri and Kachchhi). The unit is equipped with one camel Dispensary and a
Disease Diagnostic Laboratory, 6 sheds, 3 camel boxes, one metabolic shed and a shed with provision
for individual feeding. The farm also posses feed and fodder godown and two weighbridges-one
mechanical and other electro-mechanical. Four new camel corrals, camel dispensary, agriculture farm
office and post mortem room & pit have been added in block No. | and 2 of the farm range land area.

Laboratories: NRC on camel has modern laboratories at 2 different complexes. One having
laboratories for camel Physiology cum Biochemistry, Camel Genetics, Camel Reproduction, Camel
Health, ARIS cell with LAN and internet connectivity, Administrative Wing; and other complex has
Camel Nutrition and Field Camel Reproduction labs. The research unit has one seminar hall with a
capacity of about 110 seats. Recently Genetics and Camel Health Research laboratories have been
renovated and modified. Small Animal House has been added.

Library: The library subscribes around 48 Indian and foreign journals. The magazines and
newspapers are available to keep the readers up-to-date on national and international current affairs.
The library has acquired a large number of books on science, literature and other subjects in Hindi
language as well. Internet facility has also been provided to the users through LAN for accessing the
online journals and scientific reports. The library has procured SOUL software package (INFLIBNET
Centre, Ahmedabad) to undertake automation of housekeeping activities in the library. Reprographic
services and reprints are available to the reader on demand.

ARIS Cell: Internet connectivity with e-mail facility to all sections has been provided through VSAT.
Windows based 15 nodes Local Area Network (LAN) is successfully running at Centre under Window
Back Office Server. The E-mail server named nrccamel has been created. The ARIS Cell is
maintaining various databases. Centralised Laser, Inkjet Black & colour printing facilities have been
provided to all sections.

Range land: The NRC on Camel has 824 ha land partitioned in 5 blocks with 3 tube wells. About 650
ha of area has been fenced and 35 ha of land has been brought under perennial silvipasture comprising
of grasses, shrubs and trees. Main grasses are sewan (Lasiurus sindicus) and Blue panic (Panicum
antidotale). In order to improve feed resources Silvipasture development and large scale tree plantation
has been undertaken in collaboration with State Forest Department in Block No. 1.

Residential complex: NRC on Camel has residential colony comprising 33 quarters including 2 type
V, S type IV, 5typeIll, 9 type Il and 14 type | staff quarters.

Guest House: Centre has one small guesthouse with 6 rooms including two VIP suits and it can
accommodate 12 guests.

The work of new administrative cum Library building is under progress.
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3.5. Staff Position (2003-04)

Annual Report 2003 - 2004

Cadre Sanctioned In position Vacant
RMP I | -
Scientist 25 16 9
Technical Category II1 4 4 -
Category II i 7 -
Category 1 10 10 -
Administrative 10 Y 1
Supporting 19 18 1
Total 76 65 11

3.6. Financial Statement and revenue receipt (2003-04)

(Rs. in Lakhs)

Head of Account PLAN NON-PLAN
Budget Expenditure Budget Expenditure
Estt. Charge - - 111.53 111.53
Wages 13.19 13.19 - -
O.T.A - - 0.20 0.20
T. A. - - 0.87 0.87
H.R.D. 1.73 173 - -
Other Charge Including 150.00 150.00 14.20 14.20
equipment
Works 44 .88 44 88 - -
Minor Works - - 4.95 4.95
A.RMO - - 2.86 2.86
On Residential - - 2.86 2.86
Total 209.80 209.80 137.47 137.47
Revenue Geﬁeration 3.84




Annual Report 2003 - 2004

4. RESEARCH ACHIEVEMENTS

4.1 Improvement of working efficiency of camel under arid and semi-arid
conditions

Sub project 1: To evaluate improved kind of camel drawn implements versus traditional
implements

[nvestigator : Aminu Deen
Associate  : M. S. Sahani

Trials were undertaken on 4 duly trained adult camels using both improved kind of camel drawn
implement (6 disc harrow) (Fig. 4.1.1) and traditional plough (2 tyne plough) (Fig.4.1.2). The criteria
used for evaluation were total pulling time before fatigue (Camel sits down on ground and do not further
pull the implement), area ploughed, pulling load, penetration depth and certain biochemical profiles
(Creatinine, Creatine Kinase, Lactate and Cortisol) monitored pre and post- operation. The study was in
continuation of previous year's work, in which it was observed that harrow can not be pulled by camels
for longer than 1 hour. The study was repeated due to certain reasons like drought conditions and non-
supplementation of some energy substances during pervious year. The overall objective of the study
was to ascertain if enrichment of diet and operations under rainy conditions can improve efficiency of
camels to pull harrow or it is heavier and traditional ploughs can only be relevant. The dietary
supplementation were accomplished with vegetable oil, jaggery and alum drenched before the

initiation of operation. The trials were undertaken during July-September, 2003. The conditions of the

ground were sometimes ideal with proper amount of moisture due to fresh rains and sometimes it was
dry. Accordingly, the data have been splitted into two and presented in Tables 4.1.1(a) and 4.1.1(b).

Fig. 4.1.1. - 6 disc harrow Fig. 4.1.2 Double Plough
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Table 4.1.1(a) Average total pulling time, pulling load, Area covered and penetration depth
with 2 type of implements during rains

Camel Total Pulling time Area covered (m’ ) Pulling Penetration
(min.) Load (kg)| depth
Harrow 2-Tyne Harrow 2-Tyne (inches)

plough

Mean Mean Mean Mean
(Range) (Range) (Range) (Range)

J-54 54.2 164 2290.8 3800 Harrow 6-9
(47-71) (1837-2747) 77-202 Kg

J-58 60.8 262 2036.7 3750
(49-82) (1341-2604)

K-90 60.1 229 2060 4436 2-Tyne 6-9
(46-90) (1512-3200) plough

C-20 33.2 212.5 1878.3 4786 32-140 kg
(46-56) (202-223) (1370-2749) (4100-5472)

Table 4.1.1(b) Average total pulling time, pulling load, area covered and penetration depth
with 2 type of implements during dry condition

Camel Total Pulling time Area covered (m:) Pulling Penetration
No. (min.) Load (kg) | depth
Harrow 2 Tyne Harrow 2 Tyne (inches)
plough plough
AV/ AV/ AV/ AV/
(Range) (Range) (Range) (Range)
J-54 31.2 76.25 1039.2 2369 Harrow 6-9
(20-38) (50—95) (300-1320)  (1500-3089) 77-202
J-58 39.6 99.75 1014.3 2624.5
(37-43) (77-130) (896-1204)  (2254-3000)
K-90 29.4 100 987.7 23253 2 Tyne 6-9
(15-40) (45-163) (400-1730)  (1120-3921) plough
32-140
C-20 215 105.25 950.6 2715325
(18-43) (45-135) (700-1572.5) (1300-4618)

©
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These results indicated that efficiency of pulling harrow by camels in terms of total pulling time
before fatigue is lower than traditional 2 tyne plough. These results also indicate that a good camel can
pull harrow for a maximum of 1 hour, while under similar conditions, a 2 tyne plough can be pulled
continuously for 4 hours. The area ploughed by 2 implements under rainy conditions measured around
2000m’ and 4000-4500 m’, respectively. Under dry field conditions it is difficult to operate these
implements due to heavy load exerted in pulling. This is apparent from data presented in Table 4.1.1b,
which indicate that harrow could be pulled on an average for 30-40 minutes covering around 1000 m’
area, while a 2-tyne plough could be pulled for 90-105 minutes covering an area of around 2300-2700 m
square. Dietary supplementation did not improve the efficiency of camel to pull harrow apparently it
appear to be too heavy to pull upon. It can thus be concluded that promoting use of harrow with farmers
appear to have poor perspectives. Traditional ploughs appear to be more relevant for use on farmers
field, as pulling load is lower than harrow and it is less stressful for camel to pull upon. Table 4.1.2

shows biochemical profiles pre- and post- operation with harrow and 2 tyne ploughs.

Table 4.1.2 Plasma Creatinine, Creatine kinase, Lactate and Cortisol profile of camels, pre
and post operation with 2 type of implements

Camel| Creatinine (mg/dl) Creatine Kinase Lactate (mg/dl) Cortisol (pg/dL)
No. (Unit/ml)

| Harrow  2-tyne Harrow 2-tyne Harrow 2-tyne Harrow  2-tyne

plough plough plough plough

Pre- post Pre- post | Pre- Post Pre- Post| Pre- post Pre- post [Pre- post Pre- post

154 |1.89 201  1.60 1.84 10025 127.53 175.42 272.64 1.44 812 199 7.63 0.69 57 1.11 3.85

J-58 | 1.82 1.96 1.68 193 14861 17041 119.71 153.84 227 3.80 246 434 102 45 15 412

K-00]2.06 2.16 1.94 1.95 101.11 111.26 2395 2946 1.63 222 2.18 259 0.33 233 0.88 196

C-201232 249 23] 245 63.74 9197 51.63 7662 156 13.13 342 884 137 642 0.88 5.66

Biochemical changes associated with the operation of harrow and traditional plough did not

differ significantly. There were no significant and consistent biochemical changes, which can be used

asatool or marker of fatigue in draft camels.
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Sub project 2: Evaluation of camel milk proteins and their applications

Investigator : Raghvendar Singh
Associates : M.S. Sahani, Aminu Deen, S. K. Ghorui and S. K. Bhure

Camel milk lactoperoxidase

Lactoperoxidase is most heat stable enzyme in milk and its destruction was used as an index of
flash pasteurization. The peroxidase system has been found to have good bactericidal efficiency for the
cold pasteurization of fluids. Camel milk samples of late lactating Bikaneri camels were collected in
sterilized cold container from the farm herd and processed for heat treatment at 40°, 70° and 80°C each
for 5 minutes. The lactoperoxidase activity was measured by the increase in color at 485 nm wavelength
per unit time. The activity at 40°C, that is around room temperature was recorded as 2.23+0.01 unit per
ml of milk while it was reduced to 1.00 and 0.07 unit per ml at 70" and 80°C, respectively (Fig-4.1.3).

Figure 4.1.3 Heat stabable activity of camel milk
lactoperoxidase at different temperature

1-40°C; 2-70°C; 3-80°C
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Camel milk Insulin

‘Whole milk samples were collected in sterilized cold glass container from 7 late lactating she
camels. Each milk sample was divided in 4 groups to give different heat treatments. The treatment were
(A) raw camel milk without heat treatment, (B) long time low temperature (LTLT), (C) high
temperature short time (HTST) and (D) boiling for five minutes. After giving respective heat
treatments, all the samples were processed for determination of activity of milk insulin by
radioimmunoassy as per the procedure mentioned in the insulin I labelled radioimmunoassay kit.
The average insulin activity in the group A (raw milk without heat treatment) was measured 30.71£1.63
mlU /L. The percent loss of insulin activity was observed to be significantly (P<0.05) higher in the
group D whereas in group B it was comparatively less followed by group C (Fig. 4.1.4). The
pasteurization of camel milk by HTST will be more beneficial to prevent denaturation of insulin
activity as compared to other groups of heat treatments.
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Fig. 4.1.4 Heat induced effect on camel milk insulin activity
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Camel lactoferrin

Camel lactoferrin was purified from pooled samples of camel milk and colostrum collected
from lactating camel from camel herd of the center. Purification and preparation of apo and saturated
lactoferrin was carried out with the help of Dept. of Biophysics, AIIMS, New Delhi according to locally
modified method of gel filtration chromatography with use of cation exchanger CM- Sehadex C-50.
The purified forms of lactoferrin were studied in vivo rat bioassay to evaluate its antidiabetic role. The

antibacterial property against pathogenic bacteria is under process of study.

4.2. Genetic characterization, evaluation and conservation of Indigenous
camel breeds

Subproject 1: Selection for the improvement of draughtability of camel breeds

Investigator: S.C.Mchta
Associates : M.S.Sahani, R.Singh and U.K.Bissa

Selection of studs

Body measurements of camel up to the age of six years were recorded in September, 2003.
Since the body length and related traits have significant effect on draughtability 7, 5 and 2 males,
respectively of Bikaneri, Jaisalmeri and Kachchhi breed were selected mainly on the basis of body
length (Table 4.2.1). Of these, 4 males of Bikaneri, 3 males of Jaisalmeri and one male of Kachchhi
breed were transferred to other sections for research. The population mean, mean of the selected
individuals and the selection differential have been presented in Table 4.2.2.
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Leastsquares analysis of variance was also carried out to see the significance of difference in the
two groups for body length, heart girth and height at wither. The selected group had significantly
(P<0.01) higher body length (172.6743.07 cm) as compared to the population (159.91+1.62 cm). The
two groups were non-significantly different (P<0.05) for heart girth and height at wither. Further

analysis was carried out to see the reasons in the individual breed. The selected group in Bikaneri breed
had significantly higher body length, heart girth and height at wither but due to the smaller population
size in Jaisalmeri and Kachchhi, the over all selection differentials reduced significantly, accounting for
non-significant difference in the two groups in pooled data for heart girth and height at wither.

Table 4.2.1 Breeding plan for the year 2003-2004

Breed Available Studs to be used Sire Dam Females
females for breeding bred
Bikaneri 20+ 8 526 Chhaila Purchased 2
(Research) 418 Degri ka beta 363 92
474 Sohanki ka beta 285 151
528 Chhabila Purchased 11
346 Surangadi ka beta 178 102 6
530 Rangila Purchased
480 Kajalki ka beta 47 78
Jaisalmeri | 10+ 5 154 Mishia Purchased
(Research) 158 Kayjt Purchased 6
74 Mirgdan ka beta 373 262
92 Fuldi ka beta 268 289
54 Kojki ka beta 188 291
Kachchhi 7 90 Anchi ka beta 213 305 4
114 Patel Purchased
Crossbred 3.3 20 Jhadki ka beta 415 242
(Research)
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Table 4.2.2 Population mean and selection differential in adult camels .
(Means in cm)

SGR N Body Heart Height at wither
Length Girth

Selection ok NS NS

Population 54 159.9+1.6 211.0+£3.4 200.7£1.3

Selected 15 172.743.1 223.846.5 204.7+2.5

Selection

Differential 12.76 12.82 3.99

Bikaneri T2 o -

Population 18 1572422 211.5+£2.1 197.8+1.5

-S'e}ééfed . i 174.9+3.5 223333 205.14£2.4

*(P<0.05) ##(P<0.01)

Sub project 2: Studies on qualitative and quantitative genetic parameters in
Indian Camel

[nvestigator: S.C. Mehta
Associates: M.S. Sahani, U K. Bissa and B.L. Chirania

Body weight and growth

' The least squares mean and analysis of variance of growth data for the period 1997-2003 is

~ presented in Table 4.2.3. The average birth, 3, 6, 9, 12,*24, 36 and 48 months weight was 36.5+0.5,
8§9.9+£3.19, 143.61=3.12, 176.19+3.25, 189.03+4.58, 260.26+5.57, 343.31+6.88 and 394.05+6.23 kg,
respectively. The effect of breed was significant at 9, 12 and 24 months of age. The effect of sex was
found non-significant except at 6 months weight. It is observed that during growth phase the Jaisalmeri
calves were at times heavier than the Bikaneri calves whereas the adult Bikaneri camels weigh more
than the Jaisalmeri camels.

Reproductive parameters

The information on mating and calving performance of the Center's herd from the year 2000 to
2004 1s presented in Table 4.2.4. This year the overall calving was 75.86%. Highest calving percentage
was recorded in Bikaneri (77.77%) followed by Kachchhi (75.00%) and Jaisalmeri (71.43%). Last
year the calving was 79.31%, which is slightly higher than this year's calving. However, this yearthe
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conception rate was observed to be 57.14%, which is relatively lower than the performance of the
previous year. This year 6 new- born calves died and there was one stillbirth. Ten calves were born out
of females given to reproduction unit.

The data for age at first conception and calving along with gestation length were also analysed
for the period 1986-2004 (Table 4.2.5). The average age at first conception was 1796.07+80.62 days.
Lowest age at first conception was observed in Kachchhi (1685.38+152.80 days) followed by Bikaneri
(1763.54=71.05 days) and Jaisalmeri (1930.711+115.51 days). A large SE in Jaisalmeri suggests the
scope for improvement.

Table 4.2.4 Reproductive Performance of the Camel Herd

Year Traits Bikaneri Jaisalmeri Kachchhi Crossbred Pooled
2000 Mating 17 14 6 1 38
Conception 12 (70.6 %) 12(85.7%) 2(33.33 %)  1(100%) 27(71.1%)
Calving 10(83.3%) 10(83.3%)  2(100%) 1(100%) 23(85.2%)
2001 Mating 35 25 17 - 77
Conception  24(68.6%) 19(76.0%) 9 (53.0%) - 52(67.5%)
Calving 16(66.7%) 12(63.2%)  7(77.8%) - 35(67.3%)
2002 Mating 24 12 10 - 46
Conception  18(75.0%)  6(50.0%) 5(50.0%) - 29(63.0%)
Calving 16(88.9%)  3(50.0%) 4(80.0%) - 23(79.3%)
2003 Mating 26 16* 5 - 47*
Conception  18(69.2%)  7(43.8%) 4(80.0%) - 29(61.7%)
Calving 14(77.8%)  5(71.4%) 3(75.0%) - 22(75.9%)
2004 Mating 19 11 9 3 42
Conception  12(63.2%)  6(54.6%) 4(44.4%) 2(66.7%) 24(57.1%)

New born calf mortality-6
Still birth - One Bikaneri female

Ten calves born out of females given to Reproduction unit.

*The females (9) of Jaisalmeri breed were transferred to reproduction unit after giving first service.

Mortality at NRCC herd

Breed wise mortality for the period April, 2002 to March, 2004 has been presented in Table
4.2.6. In all 10 Bikaneri, 8 Jaisalmeri, 3 Kachchhi and one Arab cross camel died. The involvement of

digestive system was highest (50%) followed by respiratory system (40.90%) and other systems.
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The system wise average age at death was also analyzed (Table 4.2.7). The average age at death
in digestive and respiratory system was 1640 and 428 days, respectively. This suggests that care should
be taken to protect the young animals from exposure to severe cold.

Milk production

Milk recording was done for 11 camels-7 of Bikaneri and 4 of Kachchhi for the period May to
December, 2003 (Table 4.2.8). The quarters of one side were milked in the morning and evening of each
day. The effect of breed was highly significant (P< 0.01) with the total average daily production of
2.37+0.01 kg in Bikaneri and 2.22+0.02 kg in Kachchhi from one side quarters.

Table 4.2.5 Least squares mean of reproductive traits in Indian camel breeds.

(in days)
Traits / Effects Age at st Conception Age at Ist calving Gestation length
Breed effect NS
Pooled Breed 1796.1+80.6 (62) 2133.9+£78.0 (51) 388.2+5.5 (170)
Bikaneri 1763.5£71.0 (37) 2142.3+86.1 (26) 391.4+4.0 (104)
Jaisalmeri 1930.7£115.5 (14) 2136.5£113.4 (15) 384.0+6.6 (39)
Kachchhi 1685.4=152.8 (8) 2191.6+196.3 (5) 383.6+8.8 (22)
Arab cross 1804.7£249.5 (3) 2065.4£196.3 (5) 393.6x18.4 (5)

NS: Non Significant

Table 4.2.6 Breed and system wise mortality
(April, 2002 to March, 2004)

System Breed Pooled Pooled
(2003-04) (2002-03)
Bikaneri Jaisalmeri Kachchhi  Arab cross
Digestive 5 4 1 1 11 (50 %) 6 (40 %)
Respiratory 3 4 2 - 9 (40.9 %) 5(33.3 %)
Cardiovascular 1 - - - 1 (4.6 %) 1 (6.7 %)
Genital - < z ", . i
Urinary - - - - - 1 (6.7%)
Nervous 1 - - - 1(4.6%) -
Others - - - - - 2 (13.3%)
Total Mortality 10 8 3 1 22 15
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Table 4.2.7 System-wise average age at death

S.No. System N Age at death (days)
1 Digestive 11 1640
2 Respiratory 8 428
3 Cardio-vascular 1 719
4 Nervous I 29

Table 4.2.8 Milk production from one side quarter per day in the Bikaneri and Kachchhi

females
(in litres)
Breed N Morning Evening | Total
Pooled 11 1.62+0.0 0.67+0.0 2.2940.0
Bikaneri** 7 1.67+0.0 0.70£0.0 2.37+0.0
Kachchhi** 4 1.56+0.01 0.65+0.0 2.2240.0
#(P<0.01)

Field improvement

The opening balance was 247 camels and the closing balance was 225 camels (Table 4.2.9).
This year 8 breedable males, 5 of Bikaneri and 3 of Jaisalmeri were distributed through Rajasthan
Government for improvement in the field. Five adult camels were given to the army BSF for their use.

Creation of Database

1. Inventory of the Centre's camel herd. This includes pedigree information on all available
animals of Bikaneri, Jaisalmeri, Kachchhi and Arab cross camels maintained at the Centre's farm.

2. Database on biometry. This includes information on 17 traits (body measurements) of the camels

maintained at the Centre.

3. Breeding tract database on Jaisalmeri camel. This includes information on district, tehsil,
village, camel breeder and biometry on 17 traits of true to the breed animals of Jaisalmeri breed as

found in the breeding tract.

4. Reproduction database. This includes information on reproductive performance of the Centre's

herd from 1984 to 2004.

5. Health database. This includes information on mortality of camels at NRCC farm since 1984 to

2004.

6. Production database. This includes information on hair and milk production of camels
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Table 4.2.9: Herd strength (2003-2004)

Breed Opening | Calving Pur | Died [ Auction| Raj. Govt Army Closing
Bikaneri | M F M F - M F M F M F M M F
0-1 yr. 7 & 5 8 - A - - - 4 B
1-2yr. 7 8 - - - 1 3 3 - - - - 6 B
2-3yr. 5 1 - - - - - 4 - - - - 3 5
3-4yr. 5 6 - - - - 1 - - 4 - 1 1 1
>4yr. 15 45 - - - - L - 2 2 1 1 - 11 47
Total 39 68 5 8 - 4 6 9 5 - 1 25 69
Jaisalmeri

0-1 yr. 3 -5 3 - - - - - - - 5 3
1-2yr. 7 4 - - - 2 - - - - - 1 -
2-3yr. 2 7 - - - - 1 2 - - - - 5 2
3-4yr. 3 6 - - - - - - - 2 - I 1 6
>4yr. 33 25 - - - - 1 2 2 1 - 1 29 28
Total 49 42 5 3 - 4. 4 4 3 3 - 2 41 39
Kachchhi

0-1 yr. 2 2 7.3 .= 1 % W, - - - 3
1-2yr 3 2 - - - 1 s rGN pa - - - 2
2-3yr. - -+ sl e - I i - - - 2
3-dyr. 2 1 - - - - i e = - - 1 - 3
>4yr. 6 B sioe e - o S - - 5 19
Total 13 27 1ol R e 2 1020 = - - 2 14 29
AxB

0-1 yr. - - - 1 - - Fooiwio i - - - - -
1-2yr. - - - = - - sliei g - - - - -
2-3yr. - - = s - - - - - - - - -
3-4yr. - - - - - - - - - - - - - -
>4yr. T oo - == - - - 6
Total 2 Fo B - - - 1 - - - 2 6
Total 103 144 17 15 - 10 12 15 4 8 - 5 82 143
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Sub project 3: Hair production

Investigator : C. Bhakat
Associates : S.C. Mehta and M.S. Sahani

Annual hair yield data from 196 Indian dromedary camels belonging to 3 breeds (Bikaneri,
Jaisalmeri and Kachchhi) from 5 different age groups (1, 2, 3, 4-6 year and above 6 year) were
meticulously recorded. The hair production in different age group of camel is presented in Fig 4.2.1.
The comparison among different age groups indicated that the highest annual hair production was
observed in 3 year age group followed by 2 year, 4-6 year and 1 year age group where as minimum value
was obtained in case of above 6 year age group. The Bikaneri male produced maximum annual hair
yield (0.75+0.14 to 1.69+0.09 kg) followed by Jaisalmeri male (0.57+0.10 to 1.23+0.16 kg) and
Kachchhi male (0.56+0.22 to 0.90+0.19 kg). The female camels produced lesser annual hair yield than
male in all breeds and all age groups. The mean annual hair production varied form 0.49+0.08 kg
(Kachchhi, > 6 year age group) to 1.50+0.11 kg (Bikaneri, 3 year age group).

Fig.4.2.1 Hair production in different Age group of camel
16 7 =>=B
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Project 4 : Molecular genetic studies in Indian camel.

Investigator : S.C. Mehta
Associates : M.S. Sahani

Microsatellite markers for genetic characterisation of Bikaneri, Jaisalmeri and Kachchhi camel

Blood samples from 50 unrelated individuals of Bikaneri, Jaisalmeri and Kachchhi breeds were
collected from farm and field area. The annealing temperature and PCR amplification was optimised
for eighteen primers. The results of sixteen microsatellite loci have been compiled. The PCR
amplification products were resolved in 6% (denaturing) urea PAGE and stained with silver nitrate. In
Bikaneri breed microsatellite analysis has been carried out for 16 loci. The number of alleles ranged
from 2 to 7. The Nei's expected heterozygosity ranged from 0.289 to 0.815 and the polymorphic
information content ranged from 0.267 to 0.789 (Table 4.2.10).
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Thirteen microsatellite primer pairs were

found polymorphic in Jaisalmeri camel. The

number of alleles ranged from 2 to 7. The expected
heterozygosity ranged from 0.320 to 0.816 and the |

polymorphic information content ranged from
0.268 to 0.791 (Table 4.2.11). Like Bikaneri and

Jaisalmeri thirteen microsatellite primer pairs were |

polymorphic and remaining three were

monomorphic in Kachchhi breed also. The number -:

of alleles ranged from 2 to 6. The observed and
expected heterozygosity ranged from 0.34 to 0.88
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Photograph showing alleles at microsatellite locus
(YWLL-08) in Kachchhi camels

and 0.33 to 0.79. The polymorphic information content ranged from 0.277 to 0.765. The results
indicated the potential use of microsatellite technique to study the genetic polymorphism in dromedary
breeds which are very closely related to each other (Table 4.2.12).

The genetic distances between the three Indian breeds were estimated using the information of
five polymorphic loci in the three breeds and using PHYLIP 3.6 and MICROSAT 2 software. The
consensus arrived from observed data indicated close phylogenetic relationship between Bikaneri &
Kachchhi breeds as compared to Bikaneri & Jaisalmeri and Kachchhi & Jaisalmeri.

Table 4.2.10 Amplification of microsatellite loci in Bikaneri breed of camel using New World

Camelidae primers

Locus Alleles(n) Size (bp) Temp (°C) H, H, PIC
VOLP - 03 5 145-168 64 0.43 0.741 0.675
VOLP -08 3 143 146 50 0.35 0.289 0.267
VOLP - 10 5 250-265 55 0.68 0.715 0.624
VOLP - 67 6 151-195 53 0.32 0.813 0.786
YWLL - 08 7 132-162 55 0.94 0.815 0.789
YWLL - 09 2 160-162 53 0.45 0.339 0.281
YWLL - 38 3 180-186 55 0.63 0.545 0.440
YWLL - 44 2 104-107 55 0.31 0.368 0.300
YWLL - 58 3 173-177 51 1.00 0.619 0.547
YWLL - 59 2 115-117 53 0.58 0.406 0.323
LCA -56 2 134-138 55 046 0.403 0.322
LCA -63 5 196-220 58 0.54 0.641 0.583
LCA -66 3 234-238 58 0.26 0.642 0.570
YWLL - 29 1 208 55 - - -
YWLL - 36 1 136 55 - - -
YWLL - 40 1 173 55 - - -

H,, observed heterozygosity; H.. expected heterozygosity, PIC- polymorphic information contents

®
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Table 4.2.11 Amplification of microsatellite loci in Jaisalmeri breed of camel (Camelus e

dromedarius) using New World Camelidae primers 5

Locus Alleles(n) Size (bp) Temp (°C) Hy H, PIC %
VOLP-08 3 143 146 50 0.300 0.605 0.526
VOLP10 5 250-265 55 0.630 0.651 0.588
VOLP - 67 6 151-195 53 0.680 0.682 0.645
YWLL - 08 T 132-162 55 0.800 0.816 0.791
YWLL-09 2 160-162 53 0.388 0.32 0.268
YWLL-44 5 96-108 55 0.630 0.585 0.533
YWLL-58 3 173-176 51 1.00 0.597 0.516
YWLL-59 2 115-117 53 0.660 0.444 0.345
LCA - 56 2 134-138 55 0.400 0.385 0.311
LCA 63 5 196-220 58 0.380 0.633 0.587
LCA 66 3 234-238 58 0.480 0.635 0.558
VOLP - 03 3 148-168 64 0.466 0.573 0.522
YWLL 38 3 180-186 55 0.660 0.570 0.475

H, observed heterozygosity; H,, expected heterozygosity, PIC- polymorphic information contents

e

Table 4.2.12 Amplification of microsatellite loci in Kachchhi breed of camel (Camelus

dromedarius) using New World Camelidae primers

Locus Alleles(n) Size (bp) Temp (°C) H, 5 8 PIC
VOLP-08 3 143 147 55 0.34 0.50 0.453
VOLP 10 5 250-264 55 0.74 0.74 0.702
VOLP - 67 4 157-185 53 0.88 0.66 0.625
YWLL - 08 6 132-158 55 0.86 0.796 0.765
YWLL-09 2 158-162 58 0.44 0.343 0.2843
YWLL-44 2 104-107 60 0.74 0.476 0.3626
YWLL-58 3 173-177 58 0.50 0.58 0.4934
YWLL-59 2 115-117 58 0.48 0.375 0.3046
LCA - 56 2 134-138 55 0.42 0.332 0.277
LCA 63 4 196-220 58 0.66 0.676 0.632
LCA 66 3 234-238 58 0.56 0.535 0.478
VOLP - 03 3 148-168 64 0.70 0.515 0.460
YWLL38 4 180-186 55 0.58 0.628 0.546

H,. observed heterozygosity; H., expected heterozygosity, PIC- polymorphic information contents

©
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4.3. Improvement of reproductive efficiency and to study the causes of
reproductive failure in camels.

Sub project 1: Development of RIA facilities for reproductive hormones of camel

Investigator : Aminu Deen
Associates : Raghvender Singh, Sumant Vyas and M. S. Sahani

Development of RIA for progesterone in camel serum/ plasma.

Anti-progesterone serum was raised by repeated intra-dermal inoculation of progesterone
hemi-succinate BSA conjugate (Sigma) emulsified in Freund's complete adjuvant (sigma) at monthly
interval continuously for 6 months. The serum was harvested from immunized rabbits from blood
collected by ear vein cut: Serum was tested for antibodies by inoculation with tritiated progesterone
(Amersham Bio-sciences Ltd., U.K.) Antibody binding results have been shown in Table 4.3.1

Table 4.3.1: Antibody binding with labeled progesterone in sera harvested from 5 immunized

rabbits
Antibody dilution Antibody dilution/B/T ratio (%)
Rabbit No. 1:1000 1:2000 1:4000 1:8000
1. 533 40.7 25.0 13.4
2. 69.3 68.9 64.1 51.1
3 544 453 26.0 19.8
4. 30.8 1784 11.1 6.9
5. 56.0 53.1 41.9 258

These results indicated that sera harvested from rabbit No. 1, 2, 3 and 5 can be used for RIA in
great than 1:1000, 1:8000, 1:1000 and 1:4000 litre, respectively. The antibody titer of rabbit No. 4 was
little low to be useful for RIA.

Following this testing, standard curve was run using different calibrators viz. zero calibrator,
0.1 ng/ml, 0.5 ng/ml, 2.0 ng/ml, 10 ng/ml, 20 ng/ml and 40 ng/ml. The percent bindings with each
calibrator are presented in Table 4.3.2.

Standard curve (Fig.4.3.1) plotted as % binding on vertical axis and concentration of calibrator
on horizontal.
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Table 4.3.2: Standard curve for progesterone B
M
Tube Average CPM Net CPM Binding % 3
Total count 14088 "
Non specific Binding 172
Zero Standard 4988 4816 100
0.1 ng/ml 4637 4565 94.7
0.5 ng/ml 4199 4027 83.6
2 ng/ml 3181 3009 62.4
10 ng/ml 1487 1315 273
20 ng/ml 976 804 16.6
40 ng/ml 635 463 9.6
Standardization of progesterone assay
in the ]aboratory was then followed by Flg 4.3.1: Standard curve of progesterone
quantitation of this hormone in camel plasma = 120
at different reproductive stages viz. day 0-30 E lgg
after mating of 37 bred females and 2 60 -
categorizing them into pregnant and non g ;fg o
*]
pregnant, later half of gestation at weekly 2 Ml 45 :
interval and peri-parturient females at 6 hr 001 052 10 20 40
interval from 3 days to +1 day of calving. Concentration (ng/ml)
These profiles are presented in Fig(s) 4.3.2-
4.3.5.
Fig.4.3.2: Progesterone profiles of | Fig.4.3.3: Progesterone profiles of
pregnant female camels ;lon pregnant female camels
: \
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Fig.4.3.4: Progesterone profiles of Fig.4.3.5: Progesterone profiles of peri-parturient period
pregnant female camels in later 5
half of the gestation ~ 45
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In pregnant category of female camels out of 37 mated. average progesterone levels recorded
were around 0.5 ng/ml from day 0 to day 3, it rose to 0.7- 0.85 ng/ml on day 4-5 and above 1 ng/ml, 2
ng/ml, 3 ng/mland 4 ng/mlondays 6,9, 13 and 28, respectively.

In non- pregnant category the rise was initially similar up to day 11, but then started declining
from day 12 onward, which is indicative of a short luteal phase in non- pregnant females this species as
compared to other domestic species of animals.

Progesterone concentration recorded at weekly interval in later half of gestation averaged and
ranged from 3-14 ng/ml.

Progesterone concentration at peri-parturient period was recorded between 3-5 ng/ml and
decline was accomplished after expulsion of fetus, when it averaged 1.6 ng/ ml.

Development of RIA for Estradiol

Fig. 4.3.6:Antibody titer curve for
Estradiol

Anti- estradiol serum received from Professor
Niswender of Colorodo State University, USA was
calibrated for antibody titer using tritiated estradiol

—&— Series1

(Amersham Bio-sciences Ltd., U.K.). Results of

Percent Binding

Antibody titer curve are presented in Table 4.3.3 and
Fig.4.3.6.

Antibody dilution
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Table 4.3.3: Antibody titer curve for Estradiol

:
i i l
B

Antibody Titer Average CPM/ total count Binding percent
1.100 7054/9739 72.4
1:200 6708/9739 68.8
1:400 6661/9739 68.3
1:800 6190/9739 63.5
1:1600 5733/9739 59.0
1:3200 4372/9739 448
1:6400 3529/9739 36.2
1:12800 2510/9739 25.7
1:25600 1754/9739 18.0

The antibody dilution which allowed maximum
binding of 50% tracer was determined and used to run
standard curve with different calibrators. Calibrators used
were zero calibrator 6.5 pg, 13.12 pg, 26.25 pg, 52.5 pg, 105
pg, 210 pg, 420 pg and 840 pg. The average CPM and
'Binding % with each calibrator is presented in Table 4.3.4
and Fig.4.3.7

Table 4.3.4 Standard curve for Estradiol

Fig. 4.3.7: Standard curve of Estradiol

Percent Binding

120 e
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Calibrators Average CPM Binding %
0pg 3412 100
6.5 pg 3055 89.5
13.12 pg
2625 pg 2784 81.5
525pg 1757 514
105 pg 1180 345
210 pg 565 16.5
420 pg 384 11.25
840 pg 311 9.1
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Sub project 2: Semen collection and cryo-preservation

Semen collection was accomplished with about one dozen Jaisalmeri male camels. It was
evaluated, cryopreserved and sent to NBAGR, Karnal under NATP project on characterization and
conservation of Jaisalmeri camels. About 1000 doses of semen were transferred.

Sub project 3: Application of sonography and other diagnostic techniques in
fertility and infertility management.

Investigator : Sumant Vyas
Associates : Aminu Deen, S.K. Dixit, U.K. Bissa, N.Sharma and M. S. Sahani

Ultrasound monitoring for ovulating size follicle before mating

Female camels of the centre's herd to be bred in the breeding season were taken for the study.
Ultrasound was used for the periodic monitoring of ovary of these females after second week of
December, 2003. The females when observed to possess ovulating size follicle (*9mm) were mated
with the camel studs as decided by the breeding policy of the center. The camels were examined at 20
and 30 days post mating to ascertain pregnancy.

Total female camels examined by ultrasound 42
Females having ovulating follicle at first exam. between 18" Dec and 3" Jan 29 (69 %)
Females with no ovulating follicle at first exam. between 18" Dec and 3“ Jan 13 (31 %)
Females with ovulating follicle at second or third exam. Before 10" March 12 (28.6%)

Female with no ovulating follicle till 10" March |

th

All except one female when examined between 15" Jan and 11" March were observed to possess
at least one ovulating follicle. Ultrasound examination/ rectal examination should be preferred during
first service or the services given in the month of December and early January. As per the management
policy of our farm breeding of the females were stopped in first week of March, though females
(unconceived) were possessing follicle.

Ultrasound monitoring of postparturient female camels

Eight female camels parturited during the breeding season (up to 8" February, 2004) were
examined by ultrasound for presence of ovulating follicle. The ultrasound examination was performed
at weekly interval from day 30 post partum. Females having ovulating follicle were mated with virile
studs.

Five out of eight female camels were observed to possess ovulating follicle. Two out of these
conceived saving at least 300 days of calving interval for each animal.

o
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Table 4.3.5. Follicle development in post-parturient female camels

No. of female Date of Presence of ovulating Mating Pregnant
camels examined parturition follicle (days after

parturition / date)
K 93 2/1/04 35 (7/2) Yes Yes
K115 26/12/03 68 (4/3) Yes No
K111 15/1/04 Nil (D 58 10/3) No No
B 359 16/1/04 55(10/3) Yes No
K 303 8/2/04 32 (11/3) Yes Yes
B 465 16/1/04 58 (11/3) Yes No
B 332 16/1/04 Nil (D 58 11/3/) No No
K 83 4/1/04 Nil (D 65 11/3) No No

Use of RBPT antigen to screen the NRCC herd for Brucellosis

Blood was collected from 213 camels of the farm herd, sera was separated and preserved at 4°C.
Rose Bengal Plate Test (RBPT) antigen was procured from Indian Veterinary Research Institute,
Izatnagar. The antigen and sera were brought to room temperature and kept for 30 min. One drop (0.03
ml) of antigen was placed along with side of (but not into) drop of serum on glass plate. The serum and
antigen were mixed thoroughly with the help of a spreader. The plate was rotated for 4 min and readings
were made and recorded.

All of the 213 serum samples were found to be negative by RBPT antigen. The test was also
compared with the positive serum procured from Dept. of Veterinary Public Health, C.V.A.S., Bikaner.

Sub project 4: The biochemical and hormonal factors affecting puberty in male
camels.

Investigator : A. K. Roy

Six male camels divided in two groups were fed chara ad lib and offered water daily in a separate
enclosure. Physical exercise was provided to two animals daily on turn basis. These animals were taken
out daily for a ride in the farm area. The body weights and skin thickness were recorded at monthly
interval. However, there was not any definite pattern in the growth of skin thickness. The animals have
been monitored for their reproductive behavior in the presence of female. There was a positive effect in
the improvement of libido of experimental males that were exposed to females before the onset of
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rutting season. The blood samples analysed for testosterone had wide fluctuations probably due to
larger intervals in the samples. There was no poll gland secretion in the camels, which were castrated
whereas slight secretions were visible in the animals with testes. The semen collections have also been
attempted during this rutting season. The animals with intact testes donated semen into the artificial
vagina. The live sperm percentage was 87.0 + 1.02 in the young camels with intact testes. The semen
samples were found to be normal in appearance as observed from their physical characteristics.

Camels Adult Young Young (without testes)
Age (vears) 14-16 6 5-6
Body wt (kg) 638 541 534

Skin thickness (mm)

Shoulder 4.45 4.15 4.15
Abdomen 6.05 3,23 4.45
Hind quarter 4.60 4.55 4.40

4.4 To study the economics of different camel management practices under
arid and semi- arid eco system

Investigator : C. Bhakat
Associates : N. Sharma, M. S. Sahani and B. L. Chirania

Epidemiology of camel diseases in irrigated and non-irrigated area.

Data have been collected from 167 camel keepers residing around veterinary hospitals
belonging to irrigated zone (Pugal, Khajuwala, Lunkaransar, Jamsar, Mahajan, Kolayat and Gajner)
and non-irrigated zone (Napasar, Kalyansar, Nokha, Badnu, Desnokh., Kuchor and Jasrasar). Table
4.4.1 reveals year wise incidence of diseases of camel in irrigated and non-irrigated region. The
incidence of Mange was highest during 1998-2001 but during 2001-2003 incidence become reduced in
both of these regions. The incidence of Trypanosomiasis was slightly high during recent past as
compared to previous years. Similarly, incidence of Impaction, Diarrhoea and other GI disorders were
increased during recent years as compared to earlier years. The disease pattern and system involvement
of camel in irrigated and non-irrigated area revealed that in irrigated belt first and foremost disease
problem is Mange, 2nd digestive problems, 3rd Surra, 4th Abscess/ wound /saddle gall, fifth respiratory
problems, sixth other problems and seventh reproductive problems, whereas in non-irrigated zone
digestive disorders ranked first, mange II, Surra III, Others IV, reproductive disorders V, Abscess
/Wound /Saddle Gall VI, and Respiratory problem VII. Spearmans Rank test correlation was significant
indicating that disease pattern of camel significantly (P<0.01) varies between these 1rrigated and non-
irrigated zones. Skin infection, trypanosomiasis, respiratory system involvement was more in irrigated
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belt as compared to non-irrigated region. Health hazards of camel are higher in irrigated belt than non-
irrigated region. Incidence of disease problems of camel are high during rainy season and before or after
rainy season.
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The analysis of morbidity and mortality trend in camel in the two different zones revealed that

morbidity due to mange and surra is high in irrigated belt as compared to non-irrigated zone. Mortality
was highest due to impaction (digestive problems) followed by Mange and Surra in both the regions.
Majority of farmers prefer traditional treatment of diseases of camel. The traditional treatment cost for
Mange is low as compared to allopathic treatment whereas allopathic treatment cost of Surra is low as
compared to traditional treatment cost. Since no definite pattern of traditional treatments are available
for Surra. Farmers used to treat through with trial methods by using number of feeding materials in
repeated doses.

Table 4.4.1 System/ disease wise percent incidence in irrigated and non-irrigated region

Diseases [rrigated (%) Non-irrigated (%)
1998 - 2001 | 2001 - 2003 1998 - 2001 | 2001 - 2003
Mange 49.11 40.78 45.87 38.86
Trypanosomiasis 6.10 9.03 5.88 8.79
Impaction 11.73 12.14 14.29 - 1578
Diarrhoea 10.31 11.16 12.47 14.63
Other GI disorders 8.20 9.17 10.80 10.85
Pneumonia 211 2.00 0.76 0.89
Urinary Infection 2.12 2.23 1.13 1.00
Retention of placenta 0.05 0.08 0.29 0.36
Other reproductive problems 1.07 1.04 1.83 1.76
Wound / Abscess / Saddle Gall 6.10 8.00 2.00 2.14
Miscellaneous 3.10 4.37 4.68 5.00

Sub project 2: Service project on extension, communication and human
resource development

Investigator : C Bhakat.
Associates : N. Sharma, B.L. Chirania and M.S Sahani.

Kissan Divas

Kissan divas was organised at the centre on 29" Dec, 2003 (Fig. 4.4.1 & 4.4.2) with the primary
objective to provide exposure to camel keepers/ farmers about advanced technologies of camel
management, camel reproduction, important diseases, their prophylaxis, quick diagnosis, improved
feeding, technique of complete feed, breed characterization and importance of camel products viz:

©
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Fig.4.4.1 A view of Kissan gosthi organised Fig.4.4.2 A view of farmers participating in Kissan Diwas
at NRCC on 29/12/03 at NRCC on 29/12/03

milk, therapeutic use of camel milk, hair etc. for better utilization in village cottage industry for higher
economic gains. Camel keepers along with farm women from different villages (Gadwala, Sagar,

Ridmalsar, Keshardesar, Surdhana and Pemasar) participated. Camel keepers were shown the
electrified traditional two wheel camel cart. At this occasion a video film high lighting care of newborn
calves and mother, parturition, prophylactic and treatment activities etc. was shown. Prizes were
distributed to camel keepers/farmers for various competitions.

Exhibitions

During the year centre participated in 5
exhibitions (Fig. 4.4.3) depicting advance
techniques of camel rearing, reproduction,
management and new technologies developed by
the centre. Out of these 3 were organized at the
centre and 2 were out of campus, viz: 1. During
kisan divas at NRCC (29.12.03), 2. Camel Festival
(03.01.04to 11.01.04) Bikaner, 3. National Science
Day, Bikaner (28.02.04), 4. State Krishi vigyan
mela, Bikaner (24.02.04), 5. NASC, ICAR, Delhi
(12.03.04).

Fig4.43 Dr. A.S. Faroda presenting best stall award
during this state Kissan Vigyan Mela RAU, Bikaner

Transfer Technology

Camel keepers were given training regarding preparation of various camel milk products viz:
Dahi, Flavored milk, Soft cheese, Coffee and Tea etc. Electrified traditional two wheel camel cart was
demonstrated, how it can be beneficial in avoiding road accidents during night and also as a source of
electricity in non-electrified dhanis and villages.
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Kissan gosthies

Six kissan gosthies were arranged on and off the campus with scientists/ technical officers,
subject matter specialists and farmers. On Campus at NRCC on 29.12.03 (Fig 4.4.2), off campus at
State Krishi vigyan mela on 24.02.04, at Kesardesar village on 12.05.03 and three at our adapted
village, Gadwala, on 28.04.03,22.08.03,20.12.03.

Participation in Camel competitions etc.

The centre participated in various
competitions during Camel Festival-2004,
organised by State Tourism Department and Local
Administration (Fig. 4.4.4).

Demonstration of centre's research activity

Various trainees, visitors (National/ %
International), scientists, students (from veterinary [* -
colleges, Medical College, SAUs, schools, -
Universities), livestock owners, administrators,
Defence Officers, N.G.Os, Indian and foreign Fig.4.4.4 Shri Madhukar Gupta (DC, Bikaner)
educationists, Journalists, Youth, farmers and farm maugurating exhibition during Camel Festival
women etc. were demonstrated about ongoing
research activities, camel husbandry practices and technologies developed.

Collaboration

Collaboration was continued with NGOs namely LPPS, Sadri Pali, URMUL dairy and Trust,
Bikaner, KVK, Beechwal and others Institutions viz., AIIMS-New Delhi, Medical College-Bikaner,
Maharana Pratap College of Agriculture and Technologies-Udaipur, Central Institute of Agri
Engineering-Bhopal, CSWRI-Avikanagar and RAU-Bikaner. An effort was made for popularisation of
camel hair, milk, skin utility aspects of camel etc. An investigation was carried out on product making
possibilities by using camel hair, skin etc.

Revenue generation programme

Multifarious efforts were made to strengthen the revenue / resource generation through various
ways. Viz. Entry of tourists, still photography, Camel riding and also through sale of camel milk and
hair and organization of short training (1 month and 2 month) for B.Sc. & M.Sec. Students in the field of
Biotechnology, Microbiology, Molecular Genetics etc.
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4.5. Surveillance, monitoring and control of camel diseases

Sub project 1: Comparative studies on the sensitivity of Polymerase Chain Reaction (PCR)
and serological tests for the diagnosis of camel Trypanosomosis

Investigator : S.K. Ghorui
Associates : Raghvendra Singh

Trypanosoma evansi isolated from camel
were maintained in albino rats, mice and rabbits
upon intraperitoneal inoculation of 1 x 10% live
parasites. Parasitaemia in these animals were
monitored by examining the tail/ ear vein blood by
wet- smear examination. These isolates of

parasites used to produce fulminating parasitemia
resulting in death of the mice and rats invariably 5-
6 days post infection.

. T]]e parasites Owere also maintained in Fig.4.5.1 PCR for target specific amplification
liquid nitrogen at -196"C under 12% (v/v) glycerol in detection of cameline surra

as cryo protectant. The viability and pathogenicity of these stabilates were checked time to time in mice
and rats. From the Table 4.5.1, it is evident that out of 79 blood samples examined, none of them showed

the presence of live, motile trypanosomes under wet- smear/ direct examination.

Table 4.5.1. Comparative performances of parasitological and DNA based diagnosis of

Trypanosomiasis in camel during 2003-04

S.N. A. Parasitological N:;;:)I;]Z: ' Numbt;;;;fp;;:zitive
examined
Wet film 79 =
2. Thick smears - -
3 Mice inoculation ‘ ,
B. DNA Based 79 21 (26.58%)
4. C. Ab-ELISA 79 34 (43%)

Twenty one (26.58%) samples showed positive results on PCR amplification using the same
primer set (21 mer sense and 22 mer antisense), in which appeared a single parasite specific amplicon of

227 bp.

©
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During the period under report, all the serum samples (79) have been analyzed in triplicate for
the presence of antibodies against trypanosomes by indirect ELISA and these values are expensed in
terms of mean ELISA value. The mean ELISA values have been found highly variable (Table 4.5.2 &
Fig. 4.5.2) The ELISA cut off value was determined as 0.480 and this value was assumed from the
ELISA value obtained from the control serum i.e. from new born camel calves. Thus, a value 2- fold
greater than this cut off value, is considered for trypanosome positive samples, it is evident that 34
samples (43%) showed quiet higher in the infection level. However, some of the samples showed
higher antibody level did not show any positive signals in PCR amplification. Otherwise, all the 21
samples found positive in PCR amplification also showed higher mean ELISA values. The animals
which showed higher ELISA value but negative by PCR detection are reflected by the fact of recent
application of trypanocidal drugs. These animals may not have the active carrier state of infection.
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Table 4.5.2. Anti trypanosomal antibody label in camel

030 0.2 0.53 0.13 0.872 0.63 0.60 0.28
024 032 0.46 0.810 0.980 0.64 0.53 0.34
040 0.770 0.70 0.690 0.860 0.45 0735 0.12
039  0.580 0.625 0.53 0.72 0.670 0811  0.10
027 0.630 0.56 0.735 0.640 0.58 0.05 0.19
023 0.665 0.652 0.19 0.18 0.669 0.20 0.29
0.15 0.60 0.660 0.58 0.12 0.26 0.10 0.18
021 0.595 0.29 0.34 0.15 0.31 0.23 0.02
0.11 0780 0.8 0.32 0.21 0.12 0.14 0.21
0.09 030 0.02 0.06 0.09 0.10 0.22

NUMERICAL VALUES ARE THE ELISA VALUES AT 450 nm

Fig. 4.5.2. BAR DIAGRAM OF
ANTITRYPANOSOMAL ANTIBODY LEVEL IN CAMEL
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Thus, diagnosis of Tevansi in camel and other livestock is of considerable economic
importance. Microscopy of wet blood film for direct detection of parasite is the least sensitive method.
Indirect methods of diagnosis based on demonstration of specific antibodies or parasite antigen in the
host blood or tissue have higher sensitivity and a greater variability and therefore, are more difticult to
intercept in terms of disease status. Amplification of minute amounts of nucleic acid down to a single
tryponosome has been authenticated active carrier stage of infection. With the current PCR detection
method the drug sensitivity test, field monitoring for incidence and prophylaxis can be preformed with
very high accuracy.

The study is in progress at the moment to determine the nucleotide sequence of PCR product
obtained from 7. evansi which could be used as a signature sequence to design species specific primer
for further use.

Sub project 2 : Epidemiology of gastrointestinal helminth infection in camel

Report:

Fig.4.5.3 Overall helminthes infection (%)
Faccal samples of camel collected i Bavin Tiold st

from field around Bikaner and organized farm

examined for gastrointestinal parasite o _
infections. A total of 2778 and 2030 faeccal | 4s+ | [

. . 40_
samples, respectively from organized farm s ol

and field examined for a period of 2002-04. | 3.

Out of these, 899 (32.36%) and 967 (47.63%) | 25
samples respectively from farm and field fg

[ Farm
[ Field

camels were found positive for the presence of | 10
different types of helminth infections (Table
4.53andFig.4.5.3)

Table 4.5.3. Types of gastrointestinal helminth infection (%) in farm and field condition in

and around Bikaner

Farm Type Field
47 Nematodirella/Nematodirus 12
27 Haemonchus 55
21 Strongyloides 25
1 Trichuris 2
4 Others 6
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Month wise infection patterns were also recorded for the period under study. Both field and
farm conditions, July to October months were found suitable for horbouring the patent helminth
infection (Table 4.5.4 and Fig. 4.5.4). The post monsoon period, particularly i the month of August-
September, maximum infections rate both in farm (32.98% to 37.71%) and field (66.93%) were

recorded.

The egg per gram faces (epg) was also recorded. It varied from minimum 93 during the lean
period (Feb. to May) and maximum 439 (July to Oct.) in farm condition and 147 to 724 under field

conditions, respectively.

The different types of infection recorded were mostly Strongyles, like Haemonchus,
Nematodirella/ Nematodirus, etc. besides Strongyloides, Trichuris infections were also noticed. In

field condition, Haemonchus infection found predominant (55%), where as in farm condition

Nematodirella infection found most common (47%) Table4.5.3 and Fig. 4.5.3.

Fig. 4.5.3. Type of gastrointestinal helminth infection (%) in farm and
field condition in and around Bikaner

i Farm |
O Field |

Nematodirella/ Haemonchus Strongyloides Trichuris Others
MNematadirug

Types of Helminths

Fig. 4.5.4. Prevelence of gastroinestinal helminths round the year
in farm and around Bikaner
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Table 4.5.4. Month wise percentage of infection (farm and field) for 2002-04 in and around

Bikaner

Month Farm Field

Sample Sample Y% Sample Sample %

Examined positive Examined positive
Apr 34.5 89 25.79 51 19 37.25
May 22.8 63 27.63 297 ‘92 30.97
Jun 286 87 30.41 205 121 59.02
Jul 178 88 32.58 218 137 62.84
Aug 388 128 33.98 202 135 66.83
Sep 472 178 3771 250 159 63.6
Oct 178 63 35.39 35 21 60
Nov 114 34 29.82 220 74 33.63
Dec 144 43 29.86 140 49 35
Jan 115 46 40 130 54 41.53
Feb 134 48 35.82 154 66 42.85
Mar 196 62 31.63 128 40 31.25

The prevalence of gastrointestinal helminth infection in different animal species solely depends
on the geo- agro climatic conditions. The rainy to post rainy seasons found suitable to maintain the
fecundity of the parasite as well as the level of pasture contamination. In this hot arid region, the
infection of helminth parasites in camel is also very prominent. However, it is very much restricted
during a specified conditions which are found suitable for the parasites. It is of general tendency to rear
camel with subdue input like periodical application of anthelmintics and also encourage helminth
infection and thus induce poor performances in terms of production potential. It is also evident that the
coexistence of camel with other livestock, particularly sheep and goat in field condition and vide
migratory behaviour of these animals led to much varied helminth infection of field camels as
compared to organized farm. In organized farm, there is restricted grazing pattern as well as no such
coexistence with other animals which ultimately limited the infection pattern.

Sub-project 2: Indigenous system of medicine against skin affections in camel-
mange

Investigator : S.K. Dixit
Associates @ F.C.Tuteja and N. Sharma

Among most commonly occuring parasitic diseases in camels, sarcopticosis acquires most
dominating position as regards to its spread and occurrence in animals. The present available drugs in
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the market are either high tech driven, or/and creating resistance and other residual problems. To
minimize these problems for the real users particularly dependency of farmers on high technology,
efforts were made to evaluate the efficiency of ethno-veterinary medicine and to encourage use of
ingredients which are commonly available at farmers doorstep and involve minimum technology in the
preparation of herbal formulations so that the drugs can be prepared and used by the farmers themselves
as and when required. Aiming at the mission of the project, three formulations were developed and
scientifically evaluated for their clinical and therapeutic properties in phased manner. Initial studies
conducted at Institutional level yield most promising results, which led to go for further therapeutic trial
in the field in association with farmers, veterinary clinics and camel owners so as to observe the
effectiveness of the drugs at the ultimate users and get feed back in real terms before subjecting them for
further refinement and pharmacological studies. Two (FI & FII) of the three formulations were found to
possess effective mangicidal action and F II seem to have additional coverage against some other skin
diseases (Dermatitis, Pachydermia etc.). Both formulations relieved the animals from symptoms viz.
intense itching, thickening and wrinkling of skin, excoriation etc. in addition to conditioning,
nourishing and toning of skin. Haematological studies could not prove to be satisfactory indices in
terms of marker for diagnosis or recovery except eosinophilia, which of course, appear to be additional
unique, capable and comparable action of the immunohaemopoetic system against both kinds
(challenge & reddressal) of stimuli.

Skin scrapings also failed to prove its authenticity in establishing the diagnosis as very often
recovery of mites even in clinically positive cases remained negative. Nearly unaltered values of
transaminases speak its successful story of being no or least hepatotoxic which otherwise seem to be a
priority in the management of disease. Addition or withdrawal of one or more components remain a
focal research area and processing of the formulation through lyophilizer or other means may open new
ways in the propagation, extension and marketing of the drug. Isolation and identification of alkaloids
and their chemical synthesis after their individual, collective, synergistic and antagonistic rigorous
pharmacological studies are the priority areas for which collaborative research is heading.

" Studies against dermatophytes/or other microorganism & intramammary infection in camel

[solation and characterizatioon of bacteria namely staphs, B staphs, £. coli, Pseudomonas spp.
(Twenty four isolates) was carried out. /n vitro sensitiviy conducted against these isolates using garlic,
lemon and onion juices gave preliminary encouraging results. Onion impregnated discs were found to
possess antimicrobial activity against isolates viz. E. coli with plus 3 inhibition zone while isolate 27
was in plus 2 inhibition zone and B staphs with other isolates 54,28, 4, 14, 17, 33, 24 varied from [ to .5
IZ and remaining a few isolates 14 remained refractory to its pharmacological action. Lemon
impregnated discs showed its plus 3 to 4 IZ against £. coli and 4 while plus 2 IZs were in the isolates 26,
18, 14 and plus 1 I1Z in B staphs, staphs, 54,28, 15, 55, 5, 25 and only 10 isolates remained unresponsive.
Garlic discs were nearly least responsive with only 10 out of 24 were plus 1 to .5 IZ sensitive while
others failed to show any positive correlation in terms of in vifro antimicrobial sensitivity.
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Sub project 4: Mastitis in camel

Investigator : F.C. Tuteja
Associates : S.K. Ghorui and U.K.Bissa

Aseptically collected 148 quarter milk samples from 37 apparently healthy lactating camels
between the age of 6-12 years were subjected to bacteriological examination as per standard procedures
using five percent sheep blood agar and MacConkey's lactose agar. Bacteria isolated were identified by
colony morphology and Gram's staining reaction. The differentiation between staphylococci and
micrococei was made on the basis of oxidase test. The staphylococci identified on preliminary
examination were differentiated into coagulase +ve and coagulase -ve staphylococci on the basis of
tube coagulase test. The streptococci were further identified on the basis of CAMP test .

The infected camels as detected by cultural examination were divided into four groups. Out of
these, three groups were given the treatment and the fourth group was kept as untreated control.

Drugs used - Amoxyecillin and cloxacillin: was administered intramuscularly at the dose rate of
5 mgand 5mg per kg body weight each for three days.

Levamisole: was administered subcutaneous at the dose rate of 2.5 mg per kg body weight as a
single dose.

Vitamin E and selenium: were administered intramuscularly at the dose rate of 55 IU and 1.5
mg per 25 kg body weight respectively as a single dose.

Group I: For 13 quarter infections six animals were treated with amoxycillin and cloxacillin

Group II: For 13 quarter infections five animals were treated with amoxyecillin and cloxacillin +
levamisole

Group III: For 13 quarter infections five animals were treated with amoxycillin and cloxacillin
+levamisole + vitamin- E and selenium

Group 1V: For six quarter infections three animals were kept as untreated control

On 3" or 4" day following treatment, the quarter milk samples from these animals were
collected and examined bacteriologically.

A total of 45 isolates of various species of organisms, recovered from intramammary infections,
were subjected to in vitro chemotherapeutic sensitivity to 10 antimicrobials by the disc-diffusion
method Chemotherapeutic sensitivity discs were obtained from Hi-Media Laboratories, Bombay. The
concentration of different chemotherapeutic discs was oxytetracycline (30ug), cloxacillin (30ug),
ampicillin (10ug), ciprofloxacin (5ug), penicillin (10 1U), gentamycin (10pg), neomycin (30ug),
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kanamycin (30pg), erythromycin (15pg), amoxycillin (30pg). The susceptibility was interpreted
according to the zone size interpretation chart supplied by the manufacturer.

On the basis of culture examination, the quarter wise prevalence of sub clinical mastitis in
camels was recorded as 30.40 % (45/148).

The animals-wise prevalence of sub clinical mastitis in camels was recorded much higher
(54.05 %) when compared with the quarter-wise prevalence (Table 4.5.5)

Table 4.5.5: Prevalence of sub clinical mastitis in camel

Examined Positive for culture examination % Positive
Quarters (n=148) 45 30.40
Animals (n=37) 20 54.05

Table 4.5.6 Relative frequency of various microorganisms in 45 isolates from sub clinical
mastitis cases in camels

S.No. Organism No. of isolates Per cent
y. Staphylococcus epidermidis 17 37.8

2, Streptococcus dysgalactiae 9 20.0

3 Staphylococcus aureus 8 17.8

4 Streptococcus agalactiae 7 15.6

3. Corynebacterium spp. 4 8.9

Amongst different mastitogenic agents, Staphyvlococcus epidermidis was found to be the most
predominant 37.78% of the total isolates followed by Streptococcus dysgalactiae (20.0%),

Staphylococcus aureus (17.78), Streptococcus agalactiae (15.56%), and Corynebacterium spp. (8.88).
(Table 4.5.6)

Amoxycillin and Cloxacillin could clear 100 % of the infection due to Streptococci and
Corynebacterium spp. but the cure rate against staphylococci was 42.85 %. Similar results were
obtained when levamisole was also given along with Amoxycillin and Cloxacillin. When Amoxycillin
and Cloxacillin + levamisole+ Vitamin E and selenium were used, could clear 100 % of the infection
due to streptococci. But the cure rate against staphylococci was increased to 77.78%. (Table 4.5.7)

In all the treatments cure rate for staphylococci was lower than other microbes. In vitro
sensitivity testing showed staphylococci to be 100% sensitive against amoxyecillin and cloxacillin.
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Table 4.5.7 Comparative efficacy of treatment regimens against mastitis in camels
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Organism T1 T2 T3 T4
Quarters % Quarters % Quarters % Quarters %
infected Cure infected Cure infected Cure infected Cure
BT | AT B.T AT B.T AT B.T AT
Staphyloc-
OCCUs spp 7 4 42.8 7 4 42.8 9 2 T3 1 1 0
Sireplococ-
cus spp 4 0 100 5 0 100 4 0 100 4 L 0
Coryvnebac-
terium spp. 2 0 100 1 0 100 0 0 - 1 1 0
Overall 13 4 69.2 13 4 69.2 i3 7 84.6 6 6 0.

B.T =before treatment, A.T.=after treatment.

The overall efficacy of treatment was 69.23% for T1 (Amoxyecillin and Cloxacillin), 69.23 %
for T2 (Amoxycillin and Cloxacillin + levamisole) and 84.61% for T3 (Amoxycillin and Cloxacillin +
levamisole + Vitamin E and selenium). As many as 45 isolates recovered from intramammary
infections in camels were subjected to in vitro chemotherapeutic sensitivity testing by the disc-
diffusion method using 10 antimicrobials (Table 4.5.8). The isolates comprised of Staph. aureus (8).
Staph. epidermidis (17), Str. agalactiae (7), Str. dysgalactiae (9) and Corynebacterium spp. (4).

Table 4.5.8. In vitro antibiotic sensitivity testing

Antibiotic Number sensitive Percent

Staph.  Staph. Str. Str: Corynebacterium Total |sensitive

aureus epidermidis agalactiae dysgalactiae Spp. (45)

(8) (17) (7) 9) (4)

Oxytetracycline] 8 17 7 9 4 45 100
Cloxacillin 8 17 7 9 4 45 100
Amoxycillin 8 17 7 9 4 45 100
Gentamycin 8 16 6 8 -+ 43 95.5
Penicillin 7 14 7 9 4 41 91.1
Kanamycin 7 16 6 8 3 40 88.9
Ciprofloxacin 7 16 6 7 4 40 | 88.9
Neomycin 8 17 5 6 4 40 | 88.9
Ampicillin 7 13 7 9 3 39 | 86.7
Erythromycin 6 12 7 9 3 37 1 R22




Annual Report 2003 - 2004 m]

Variable chemotherapeutic sensitivity pattern was observed for different species of organisms.
In considering overall efficacy, irrespective of the species of the organisms, 100 per cent of the isolates
were found sensitive to Oxytetracycline, Cloxacillin and amoxyecillin. More than 90 per cent were
sensitive to gentamycin and penicillin. Sensitivity to Kanamycin, Ciprofloxacin, Neomycin,

Ampicillin and Erythromycin was more than 80 per cent.
Sub project 5: Influence of camel milk in the management of type-1 diabetes

Investigator : F.C.Tuteja
Associates : M.S. Sahani, S.K.Ghorui, R.P.Agarwal, R.Singh and D.Suchitra Sena

Hypoglycemic activity of camel milk in experimentally produced hyperglycemia in rats

1™ Trial: Thirty six white albino rats of approximately same age group having body weight
(~150gm) were acclimatized under laboratory conditions for a week by keeping them on diet of wheat
dalia and water ad libitum. Their fasting blood sugar level, by depriving food overnight but allowing
free access to water, was estimated. The rats were divided into four groups (Gp.1, Gp.II, Gp.III and
Gp.IV) of 8 rats each. Diabetes was induced in Rats of Gp.1, Gp.II and Gp.1II by intraperitoneal
administration of Streptozotocin (50 mg/kg b.wt.). Whereas rats in Gp.IV were kept as untreated
controls. Fasting blood sugar levels of all these rats were estimated after three days of treatment. These
rats besides normal diet of wheat dalia were offered with raw camel milk (Gp.1), raw cattle milk (Gp.II).
water (Gp.I1I) and normal diet (Gp.I'V). Rats of Gp.I and Gp.1I were given 250 ml of milk daily through
watering bottle instead of water. Whereas animals in Gp.IlI and Gp.IV were given simple water. The
blood sugar levels of these rats were estimated at weekly interval for three consecutive weeks. Blood
samples were drawn from cardiac puncture using tuberculin syringe from overnight fasted rats, serum
samples were harvested and glucose level was determined spectrophotometrically employing glucose
oxidase method (Table 4.5.9).

Initial mean blood sugar level of treated animals was191.334+7.46 mg/dl whereas in case of
untreated controls it was 80.6+12.07mg/dl. In Gp.I after 1st, 2nd and 3rd week of trial mean blood sugar
level indicated marked drop to 98.0+3.37, 89.0+5.23 and 86.25+12.77 mg/dl, Whereas in Gp.II it
dropped at lower rate 158.4+11.34, 132.8423.49 and 110.0+9.97 mg/dl, and in Gp.II1 it dropped at still
lowerrate 203.6£10.11, 132.8£23.49 and 124.5+24.21 mg /dl, respectively. On the other hand the mean
blood sugar level in untreated control group was within the normal range (70 to 90 mg/dl). The overall
mean of three weeks trial showed a significant decrease in mean blood sugar level of Gp. I rats getting
camel milk, as compared to Gp. Il rats getting raw cattle milk (Fig. 4.5.6).
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Table 4.5.9. Weekly mean blood glucose status in different groups of diabetic rats.

Mean serum glucose level | Raw Camel Raw Cattle Water Untreated control
(mg/dl) milk milk
Normal rats 76.9+3.3 84.7+2.9 80.0+£10.8 80.6+12.1
Before trial (diabetic) 191.3+7.5 80.6+12.07
7" day 98.0+£3.4 158.4+11.3  203.6+10.1 77.6+8.7
14"day 89.045.2 132.8423.5  132.8423.5 86.2+12.4
21%day 86.2+12.8 110.0+10 124.5+£24.2 80.0+10.8
Pooled 91.4+4.2 135.4+10.5 167.6£19.4 81.3+5.9

Fig.4.5.6 Weekly mean blood glucose status in different groups of
diabetic rats.

——7"day -#-14"day ——21"day —< Pooled

ewsp— 0000000000y
§ 200

%150 A»/_._.--—-—:‘\\
im——

c 50

S : | : ,

Raw Camel Raw Cattle Water Untreated
milk milk Control

In another trial forty white albino rats of approximately same age group having body weight
(~150gm) were acclimatized under laboratory conditions for a week by keeping them on diet of wheat
dalia and water adlibitum, their fasting blood sugar level, by depriving food overnight but allowing free
access to water, was estimated. The rats were divided into five groups (Gp.L, Gp.11, Gp.III, Gp.IV and
Gp.V) of 8 rats each. Diabetes was induced in rats of Gp.I, Gp.I1, Gp.III and Gp.IV by intraperitoneal
administration of Streptozotocin (50 mg/kg b.wt.). Whereas rats in Gp.V were kept as untreated
controls. Fasting blood sugar levels of all these animals were estimated after three days of treatment.
These animals besides normal diet of wheat dalia were fed with raw camel milk (Gp.I), pasteurized
camel milk (Gp.II), raw camel milk+lactoferrin (Gp.III), cattle milk (Gp.IV) and untreated control-
normal diet (Gp.V). Rats of Gp1 to Gp.IV were given 250 ml of milk daily by watering bottle instead of
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water. In Gp.III, Img of lactoferrin separated from camel milk was additionally added. Whereas
animals in Gp.V were given plain water. Pasteurization of milk was done at 63°C for 30 minutes. The
blood sugar level of all these animals was estimated at weekly interval for five consecutive weeks.
Blood samples were drawn from cardiac puncture using tuberculin syringe from overnight fasted rats,
serum samples were harvested and glucose level was determined spectrophotometrically employing
glucose oxidase method. Results were statistically analysed using ANOVA (Table4.5.10 and Fig.4.5.7)

Table 4.5.10. Weekly mean blood glucose status in different groups of diabetic rats

A
®
7]
o
o
-
o
=
>
o
=
o
<
@
i
®
=
—

Mean serum glucose Gp.I Gp Il Gp.II Gp.IV Gp.1V
level (mg/dl)

Normal Rats 86.2+£12.4 81.3+£5.8 80.0£10.8  80.6+12.1 84.7£2.8
Diabetic 168.7+11.7  132.8£8.0  173.4+26.9 127.547.2 84.7+£2.9
7"day 03.8+£7.9 13424274  108.54+6.3 85.8+8.0 92.1+4.3
14" day ** 80.3+7.6 177.0423.2  109.944.3 108.1+£6.6 102.1+4.9
21" day * 86.9+3.9 142.4423.1 87.2+3.3 102.0+4.9 99.9+7.0
28" day ** 64.3+x13.4  126.2+13.0 954440 86.0+1.6 76.9+£3.3
35" day 126.7£12.8 1149+16.8 102.845.6 95.243.5 90.9£3.9
Pooled ** 103.4+6.7 138.2+8.0  112.846.5 100.4+3.2 91.0£2.0

Significance ** (P<0.01), *(P<0.05); Gp.I Raw camel milk; Gp.II- Pasteurized camel milk;
Gp.II- Raw camel milk + Lactoferrin; Gp.IV- Raw cow milk; Gp.IV- Control

Initial mean blood sugar of treated rats in Gp.l, Gp.II, Gp.IIl, and Gp.IV Gp.V was

168.724+11.674, 132.75+7.950, 173.422+26.871, 127.465+£7.163 and 84.691+£2.876 mg/dl,
respectively. During five weeks of trial it ranged; In Gp.I (64.319+13.498 to 126.656+12.805). Gp.II
(176.964+23.188 to 114.882+16.780), Gp.IIl (109.895+4.264 to 87.231+3.261), Gp.IV
(127.465+7.163 to 85.810+8.030) and in Gp.V (102.060+4.914 to 76.935+3.291) mg /dl, respectively,
at weekly interval. Overall a significant decrease in mean blood glucose was observed in Gp.I rats
getting raw camel milk compared to pasteurized milk.
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Fig 4.5.7. Weekly Variation in Serum Glucose
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Sub project 6: Tuberculin testing and its correlation with haematological
parameters in camels

Investigator : F.C. Tuteja
Associates : S.K. Ghorui, S.K. Dixit, N. Sharma and D.Suchitra Sena

Two hundred thirty two camels of an organized farm (National Research Centre on Camel,
Bikaner) were tested on lateral side of neck by single intradermal test using bovine PPD tuberculin
(prepared from M. hovis, strain AN-5 containing 1 mg PPD per ml and supplied by Indian Veterinary
Research Institute, Izatnagar, U.P.) The animals showing skin fold thickness of Smm or more after 72
hours of inoculation were considered as positive reactors (Table 4.5.11). Animals were tested twice at

four month interval and were grouped as follows:

Group I: Camels twice positive (++)
Group II: Camels first positive and second time negative (+ -)
Group 11I: Camels first negative and second time positive (-+)

Group IV: Camels twice negative (- -).

For hematological parameters, blood samples were collected with in a week of second testing
from all the four groups and were analyzed for Differential Leucocyte Count (DLC), Haemoglobin
(Hb), Packed Cell Volume (PCV), Erythrocyte Sedimentation Rate (ESR), Total Leucocyte Count
(TLC), Albumin to globulin ratio (A: G), Globulin and Total Proteins.
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Table 4.5.11: Tuberculin testing of camel herd of the farm

Tuberculin No. of animals tested No. of animals found positive
1" test 232 25
2" test 232 25

Animals found positive for both the testing were 13 (Table 4.5.12). Twelve of the animals found

positive during first testing showed self cure whereas 12 animals showed new infections.

Table 4.5.12: Grouping of animals based on 1* and 2™ testing.

Tuberculin testing results No. of animals
1" testing 2" testing

3 + 13

= + 12

o < 12

- - 195/232

Amnimals of less than two years were not found positive for the test (Table 4.5.13); fhis may be
because of long incubation period as reported in other animals. Sex of the animal and pregnancy did not
reflect any difference (Table 4.5.14).

Table 4.5.13 Age wise tuberculin testing

Age (Yrs) No. of animals 1" test 2" test
0-1 34 - -
-2 16 ~ -
2-3 26 2 2
3-4 13 I 1
4-5 17 3 3
5-6 15 4 4
6-7 34 1 3
7-8 9 1 1
8-9 8 1 £
9-10 5 o .

10- 11 12 L 4
11-12 8 3 1

12-13 13 3 1

13-14 6 1 2

14-15 8 3 1

16-21 . 8 2 o
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Table 4.5.14. Sex and pregnancy wise tuberculin testing

Sex No. of animals 1* test 2" test
Male 97 9 10
Female 135 16 15

Female (Pregnant vs. Non pregnant)
Non pregnant 111 13 11
Pregnant 26 3 =

DLC revealed significant difference for neutrophil, and lymphocyte count (Table 4.5.15)
between groups. The different cell types in the camel blood are characterized by high proportions of
neutrophils (50-65%) followed by lymphocytes (30-45%). In the present study, lymphocytosis was
recorded in animals of group (++). Almost equal proportion of lymphocytes and neutrophils were found

in animals found positive for one time.

Table 4.5.15. Relationship between DLC and tuberculin results

Parameter Tuberculin Result

--(n=11) -+ (n=11) + - (n=11) ++ (n=12)
Neutrophils** 56.241.7 44.2+1.2 43.4£2.6 32.7£1.3
Lymphocytes**  34.2+1.7 42.4+1.4 49.0+2.6 57.9+1.7
Monocytes 4.9 +0.6 6.8 0.8 4.7 +0.3 5.6 £0.8
Eosinophils 3.2+0.6 42509 2.0+£0.3 23605
Basophils 1.5+0.2 1.6 +0.3 1.1 0.2 1.520.3

n = number of animals ** (P<0.01)

No significant difference was observed between TLC, Hb, PCV, ESR, Total protein and A: G.
whereas significant difference has been observed for globulin concentrations between groups (Table
4.5.16). Since the test samples were collected immediately after 2™ testing. Animals found positive for
the 2™ testing showed rise in globulin concentrations, which can be interpreted in terms of increase in

humoral immune response, when the test was read.
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Table 4.5.16. Relationship between haematological parameters and tuberculin results.

Parameter Tuberculin Result

- - (n=11) -+ (n=11) + - (n=11) ++ (n=12)
Haemoglobin (g/dl) 12.340.5 11.54+0.4 12.1+0.6 12.240.5
PCV (%) 26.1+1.5 23.9+1.2 25.121.2 26.7+1.7
ESR (mm/hr) 1.3+0.1 1.340.1 1.240.1 1.0£0
TLC (/Cmm) 10792.7+£701 14863.6£1176.8  12209.1+£1405.6  14511.7+809.7
A:G 23403 1.6 +0.2 2.1+0.2 1.8 0.2
Globulin*(g/dl) 1.9+0.2 2.440.2 2.0+0.1 2.240.1
Total Protein (g/dl) 5.8+0.2 6.240.2 5.7:02 6.1+0.2

n = number of animals *(P<(.05)

Asis evident from Table 4.5.12, almost 50% of the animals tested positive for the first time were
negative for the second time, suggesting a high self cure rate in this species.

The almost 5% increase in new infections occurred in second time testing. The possible
explanation for this could be, tuberculosis is reported to be rare among camels kept under nomadic
conditions. Disease is reported to occur most frequently when camels are kept in close association with
other camels or in close contact with cattle.

In conclusion, the tuberculin test in camels appears to be reliable but high self cure and new
infection rates may warrant further confirmation. More study in this regard is required, to reach a very
definite conclusion including correlating with cultural and postmortem findings are also essential.

4.6. Research Schemes under NATP and DBT
4.6.1. Improving the shelf life of milk and milk products of camel and goat

Investigator : Raghvendar Singh
Associates : Sanjay Shukla

I. Camel flavored milk

Camel flavored milk process was successfully standardized to make camel milk more palatable
to those who do not like to drink it as such, as well as to enhance its utilization and sale.
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The camel milk was processed with different combination of flavors (pineapple, vanilla,
chocolate and kesar) and colours i.e., yellow, rose and pink. Fresh and filtered camel milk was collected
in hygienic conditions and preheated (45" to 60°C) followed by adding of carrageenan stabilizer @
0.04% and sugar at the rate of the 5% while sugar for chocolate milk is @ 3.5%. The desired
flavors/essence i.e. pineapple, vanilla, and kesar (@ 8-12 drops per liter of camel milk while for the
chocolate camel milk (5gm powder per liter) was dissolved followed by the addition of colour i.e.
green, yellow and pink @ 2-3 drops per liter of camel milk. After homogeneous mixing of above
additions, it was pasteurized at 73'C for 15 minutes and cooled to 5°C. The prepared camel flavored

milk was packaged and stored in refrigerated temperature for its further consumption.
Evaluation of Camel Flavored Milk

The camel milk was processed with different combination of stabilizers, flavors and colours.

The stabilizers are used carrageenan and sodium alginate with use of different flavors i.e.
pineapple, vanilla, chocolate and kesar along with yellow, rose and pink colours. The chemical
evaluation was done before its suitability and sensory evaluation. Data are givenin Table4.6.1.1.

Table 4.6.1.1. Composition camel flavored milks of different combinations of flavors and colors

Parameter (%) A B C D
Moisture 82.6-84.3 83.3-85.0 85.3-86.9 . 87.1-88.9
TSS 15.7-17.4 15.0-16.8 13.1-14.7 12.9-11.2
SNF 12.3-14.7 11.6-14.5 11.3-12.6 9.4-10.5
Fat 1.6-5.1 1.6-5.1 1.4-2.5 1.5-2.6
pH 6.40-6.48 6.38-6.50 6.45-6.54 6.52-6.59

A: Vanilla Flavor with Green Colour; B: Pineapple Flavor with Yellow Colour
C: Kesar Flavor with Pink Colour;  D: Chocolate Flavor

Sensory Evaluation of Camel Flavored milk

A sensory evaluation test was carried out by using hedonic scale to assess the performance of all
four different types of camel flavored milks prepared by the above said method. The camel milk of all
the four flavors were given daily to the sensory evaluation panel of seven members for one week and
their evaluation report was compiled as per hedonic scale Proforma as given in Table 4.6.1.2. It was
observed that highest points in respect to taste, odour and colour was scored by the vanilla flavor with
green colour.

©
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Table 4.6.1.2. Average points of sensory evaluation performance of camel flavored milks using

hedonic scale*

Parameter (%) A B C D

Taste 8.000.12 7.760.08 7.670.11 7.390.15
Smell 7.720.12 7.670.13 7.380.07 7.270.19
Colour 7.580.13 7.530.06 7.560.15 6.980.25

# Mean of hedonic scale points SE (9-Most desirable, 5-Optimum, 1- Most undesirable)

A: Vanilla Flavor with Green Colour; B: Pineapple Flavor with Yellow Colour

C: Kesar Flavor with Pink Colour; D: Chocolate Flavor

II. Preparation of camel milk tea and coffee

Mix the camel milk and water in ratio of 1:2 and boil it followed by addition tea leaves and sugar

as per requirement. Give one boiling and filter before the use. For camel milk coffee add milk and water

in 1:1 ratios, sugar as per taste and boiled followed by the addition of coffee as per requirement and is

ready to use. The camel milk tea and coffee were served to Indian and foreign tourists during their visit

of this center to carry out sensory evaluation, tested as well during camel festival. The overall

acceptability was recorded as very good and results were encouraging.

I11. Heat stability of camel milk

Heat stability of milk is expressed as the heat coagulation time (HCT) which elapse between

placing a sample of milk, contained in small glass tube, in oil bath at a definite temperature, usually

140°C for unconcentrated milk. Milk
is extremely heat stable and can

tolerate the conditions applied in most

thermal processes. However, under |

certain conditions, milk and milk |

products may be unstable to the
processing conditions imposed.
Camel milk samples were collected
during late and early lactation and
processed for heat stability test at
different pH i.e., 6.0, 6.20, 6.40, 6.60,
6.80, 7.00 to 7.20 and data on HCT
were recorded to evaluate suitability
of camel milk for further thermal

Fig 4.6.1.1 pH dependent heat stability of camel milk at
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processing and pH dependence of heat induced coagulation of camel milk. At pH 6.00, the HCT was
observed lowest while it was observed highest at pH 6.80 in the both types of milks. Data are given in
Table4.6.1.3 and Figure 4.6.1.1. The HCT of camel milk get stable after pH 7.2 to 7.6.

Table 4.6.1.3. Comparative values of HCT of camel milk at different stage of lactation

pH HCT (Seconds)
Early lactation Late lactation

6.0 32929 32.8+43
6.2 2994453 38.8+5.8
6.4 3T+ 5.5 91.4+144
6.6 100.4=11.0 144.6 + 20.6
6.8 15794 13.7 161.4£12.5
7.0 198°1 5.9 152.4+47
7.2 140.6 = 5.8 147.0+ 6.1
7.4 139 565 142.66 + 6.6
7.6 140.0 £ 6.0 139.5+£66

Mean SE of seven observations

The HCT of natural milk during early and late lactation were 63.7£2.1 and 79.81+7.5 recorded,
respectively.

IV Evaluation of lactic cultures for camel milk fermentation

The camel and cattle (“Saras” from URMUL dairy, Bikaner) milks were fermented using four
different lactic starter cultures which were purchased from National collection of dairy cultures,
Division of dairy microbiology, N.D.R 1., Karnal.

The development of acidity and DMC were recorded up to the nine hour at the interval of three
hour during incubation to study comparative rate of development of acidity in both the milks. The
strains used in this study were 159 (Dahi culture), 167 (Dahi culture), 144 (Yogurt mix culture) and 15
(Lactobacillus acidophilus). It was observed that rate of development of acidity is comparatively slow
m camel milk than cattle milk in all the four lactic strains. The data are given in Table 4.6.1.4 and
4.6.1.5. The growths of lactic culture 159 and 144 were recorded highest and lowest in first six hour in
camel milk (Fig. 4.6.1.2). The growths oflactic culture 144 and 167 were recorded highest and lowest in
first six-hour in cattle milk (Fig. 4.6.1.3).

-
;@‘
g



"

Ll 5

Annual Report 2003 - 2004

Fig 4.6.1.3 Development of acidity in cattle milk using
different starter cultures

Fig. 4.6.1.2 Development of acidity in camel milk using
diffeent starter cultures 1.2

0.7 '_“ 1 4
- i - I —
06 aa - B i :
r - j 08 : [-] :
» 05 Ey : e
5 ; ¢ i = f : W 3Hour
304 ! - i 208 ; B |
: : : % , B |DI8Hour
T o3 : ; =] O3Hour | i 0.4 E :i O9Hour |
02 : 5 Kt H6Hour - B
. EF D9Hour 0.2 - gs
01 - 5 ) S : :
0 . i = 0 v i
A 8 C D 1 2 3 4

Starter Cultures
A-159, B-167, C-144, D-I5

Starter Cultures

Table 4.6.1.4 Comparative study on development of acidity in camel and cattle milk due to

different lactic cultures at different incubation intervals*

Lactic Percent Acidity
Cultures Camel Milk Cattle Milk
Incubation Intervals (Hours) Incubation intervals (Hours)
3 lan@ini-1 . 8 3 6 9

159 0.4+0.1 0.6+0.1 0.6+0.1 0.3+0.1 0.6+0.1 0.9+0.1
167 0.2+0 0.3+0 0.6+0 0.2+0 0.3+0 0.8+0
144 0.3+0 0.520.1 0.7+0.1 0.3+0 0.7+0 0.9+0
15 0.3+0 0.4+0 0.6+0 0.4+0 0.6+0 1.0+0

* Mean value SE of five samples

159 (Dahi culture), 167 (Dahi culture), 144 (Yogurt mix culture) and 15 (Lactobacillus acidophilus)

Table 4.6.1.5. Comparative study on direct microscopic count (DMC) of camel and cattle milk
using different lactic Cultures®

Lactic Direct Microscopi¢ Count (DMC )X 10”/ml milk

Camel Milk Cattle Milk

Cultures

Incubation Intervals (Hours) Incubation intervals (Hours)

3 6 9 3 6 9
159 362 631 973 389 816 1450
167 394 523 800 441 783 1010
144 520 739 825 611554 754 1050
15 358 951 1010 554 1200 1280

* Mean value SE of five samples
159 (Dahi culture), 167 (Dahi culture), 144 (Yogurt mix culture) and 15 (Lactobaciilus acidophilus)
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Second workshop on refinement and transfer of technology on milk and milk products of

camel and goat

A two days workshop on 26-27" December, 2003 was organized under NATP Project
"Improving the shelf life of milk and milk products of camel and goat" to evaluate research work carried
out in project. The main objective of the workshop was to assess the ongoing research work on camel
and goat milk and milk product technologies developed and their refinement if any required. Dairy
experts from Urmul Dairy, Bikaner; NDRI, Karnal: Lokhit Pashu Palak Sansthan (LPSS), Sadari, Pali;
CAZRI, Jodhpur and NRCC, Bikaner participated. The salient research achievements on camel and
goat milk and milk products were presented by the respective project investigator and CCPI and their
associates from NRCC, Bikaner and CAZRI, Jodhpur, respectively. The guest lecture on Milk proteins
and their applications with special reference to lactoferrin delivered by the Dr. K. L. Bhatia, Ex
Principal Scientist, NDRI, Karnal. The interaction with camel owners including representative of
LPSS, Sadari, Pali was carried out to share their feed back on camel milk utilization. The chief guest and
dairy expert Sh P.K. Malhotra, Managing Director, URMUL, Bikaner advocated for the availability of
camel and goat milk in the market to meet the increasing demand in the society due to its growing
awareness of its medicinal properties. Concluding remarks of experts to promote further camel milk
and milk products were viz (i) Evaluation and identification of camel milk and milk products
constituents for medicinal properties (i1) packaging of camel and goat milk and milk products for their
marketing (ii1) Transfer of camel and goat milk products technologies among their users.

A kissan ghosthee on 29" December, 2003 was organized at the centre. The camel milk and milk
products were served to camel owners and chief guest Dr A.S. Faroda, Chiarman ASRB, New Delhi,
along with other dignitaries and participants. The technical bulletins on camel milk and milk products
were distributed to users.

Training on empowerment of farm women on development and popularization of camel milk
and milk products and their utilization

The farm women training course of ten
days funded by NATP "Improving the shelf life
of milk and milk products of camel and goat" E=
was organized from 24" March to 2" April, 2004 |
by the NRCC, Bikaner with the help of Lokhit
Pashu Palak Sansthan at Sadadi, Pali, Rajasthan. |
On farm training was imparted to twenty five |
farm women on technologies of preparation of [
camel milk products such as fermented milk e
(Lassie), besan cheese pakoara, flavored milk, '

tea and coffee. Each camel milk product was s '
Popularization of camel milk among farm women
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demonstrated in detail in respect of its procedure, composition, sensory evaluation and its importance.
Participants were made aware with importance of camel milk in treatment of diabetes, tuberculosis,
typhoid, liver disease and constipation. During training, the technical bulletins on camel milk products
were distributed among the participants during practice of preparation of these products by themselves.
The feed back were taken from participants as well as from surrounding villages on camel milk
production potential, consumer acceptance, marketing system and its economic returns to assess camel
milk and milk products utilization in future. The demand of camel milk is increasing in the society due
to getting awareness of camel milk importance as a health food. It can be concluded that camel milk and
milk products utilization has potential and acceptance in the society if these are made available in the
market.

4.6.2 Characterisation and conservation of Jaisalmeri breed of camel

Investigator : S. C. Mehta

A survey of the breeding tract for availability of pure Jaisalmeri camels was carried out. The
whole breeding tract was initially divided into 12 strata. The Jaisalmer and Barmer districts were
divided into four stratums whereas the Jodhpur and Bikaner districts were divided into two strata.
During survey it was observed that in the Bikaner district pure Jaisalmeri animals were not available.
Due to this, the survey was restricted to the four strata of the Jaisalmer and Barmer district and two of the
Jodhpur district. In all 36 enumerators were employed for the characterisation work, of which 16 were
in Jaisalmer, 15 in Barmer district and 5 in the Jodhpur district. In brief the work done is as follows,
(Table4.6.2.1t04.6.2.4)

o Breed descriptor prepared.
¢ Breed population estimated.
e Growthand production data incorporated in the descriptor.
e Reproduction parameters incorporated in the descriptor.
¢ Socioeconomic aspects incorporated in the descriptor.
e Cryopreservation of the semenisbeing carried out.
e Selected breedable males are being maintained.
Disqualification criteria of the breed
1. Presence of “STOP” (well marked depression above the eyes).
2. Presence of hairs on ears and eyelids (JHEEPRA).
. Black colour (generally avoided).
. Prominent forehead.

"
3

4

5. Deep supraorbital fossa.
6. Massive legs and body.

7

. Droopy muzzle.
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Table 4.6.2.1 Average land holding

District Tehsil Land holding Irrigated Land Un-irrigated
(Hectare) holding Land holding
(Hectare) (Hectare)
Breeding tract Pooled 14.43 0.83 13.60
Jaisalmer Pooled (Dist.) 13.41 2,17 11.24
1 13.39 2.23 11.17
2 13.98 00 13.98
Barmer Pooled (Dist.) 15.23 0.02 15.21
1 16.19 0.16 16.03
2 13.68 00 13.68
3 18.99 00 18.99
4 12.47 00 12.47
3 21.42 00 21.42
6 05.17 0.00 05.17
7 05.75 00 05.75
Jodhpur Pooled (Dist.) 12.45 0.80 11.66
1 18.70 1.18 17.51
7 10.15 0.66 09.49
3 0.50 0.00 00.50
Table 4.6.2.2 District and tehsil wise grazing distance and grazing time
District Tehsil Grazing distance (Km) Grazing time (Hrs.)
Pooled 8. 3.5
Jaisalmer Pooled (Dist.) 6.9 10.3
1 T 10.5
2 3.1 9.1
Barmer Pooled (Dist.) 4.5 7.8
1 4.8 9.9
2 4.6 8.0
3 3.9 : 6.3
4 6.1 9.4
5 1 4.0
6 1.8 8.0
7t 8.6 0.3
Jodhpur Pooled (Dist.) 4.4 ' 62
1 3.8 7.2
5 4.5 ' 4.0
3 5.5 3.3
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Table 4.6.2.3. Occupation wise income

Occupation Percent occupation Income (Rs.)
Agricultural 22.78 23936
Animal husbandry 9.89 17282
Agricultural & Animal husbandry 61.70 28502
Other with Agricultural & Animal husbandry 5.63 17581

Table 4.6.2.4 Availability of breedable males and females of Jaisalmeri breed in a herd

District Average herd size Availability of Jaisalmeri camels in an average herd

Jaisalmeri camels  Breedable males Breedable females

Jaisalmer 4.19 3.99 1.2 1.28
Barmer 319 297 0.74 1.18
Jodhpur 6.43 5.74 1.96 1.35
Pooled 373 3.49 0.97 1.23

4.6.3. Improving reproductive efficiency of sheep, camel, goat, cattle and buffalo

CCPlI : Aminu Deen
Co-PI : Sumant Vyas
S.R.F. : Mamta Jain

An experiment to hasten off-season breeding was conducted on 12 adult female camels which
were divided into 2 groups of six each. Group 1 female were given hormonal treatment in the form of
progestagen (Crestar-Intervet), while group 2 females served as untreated control. These animals were
kept in an enclosure in company of a male. Blood samples were collected at appropriate intervals to
monitor plasma progesterone profiles for detection of ovulation and pregnancy. Analysis of samples
for progesterone are under progress. Interpretations will be derived after completion of analysis.

4.6.4. Environmental stress and its amelioration through shelter management

Investigator : C. Bhakat

Associates : N. Sharma, R. Singh and D. Chaturvedi (S.R.F.)

Pattern of rutting behavior of camel in different management conditions.

Under this experiment ten adult male camel (8-11 years old) are taken and were divided into two
groups of five each. Group I was given exposure in front of female camel for 20 to 30 minutes everyday.
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The study was conducted for ten weeks starting from last week of November (onset of winter season).
At that time maximum and minimum temperature ('C), RH (morning and evening) (%), THI (morning
and evening) values were 31.5 =04, 147 £ 0.2, 889 £ 0.5, 53.9+ 0.5 and 67.5 = 0.2, 70.7 £ 0.1,
respectively. At 10" week of study (1¥ week of Feb) above mentioned microclimatic variables were 19.6
+0.2,4.1£0.1,51.7+£0.4,28.7+0.4and 71.1 £0.1, 73.6 £ 0.7, respectively.

Table 4.6.4.1 presents Mean + SE of rutting behavioral frequency in different periods. Rutting
behavioral frequency of extrusion of soft palate, flapping of tail and frequency of micturition were
almost similar type in both groups during 1¥ and 2™ week. From 3" week onwards frequency of all these
parameters gradually increased and the frequency of these parameters significantly (P<0.01) increased
in exposed group as compared to unexposed group. In both groups, frequency of these parameters were
significantly (P<0.01) high during morning as compared to evening time. The cardinal physiological
responses and other rutting behavioral frequency are presented in Fig 4.6.4.1. The cardinal
physiological responses like respiration and pulse rate significantly (P<0.01) increased during evening
as compared to morning, in both groups. It is mainly due to diumnal variation. The variation of cardinal
physiological responses between these two groups was non-significant.

P Spreading Urine (/ hr)
AVERAGE ——1h
-
—i—2M
F =2
R
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N e —_—
i . - |
C e e~ g S A | =——2m
s e o | 21
Y
A Pulse Rate ( / min)
46
L 44 e
42 —&— |E
U 40 W Bk
==2E
E 38
36 + T T T T - T T T T |
1 2 3 4 5 6 7 8 9 10
Week

Fig 4.6.4.1. Cardinal physiological responses and other behavioral frequency
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Table 4.6.4.1. Mean = SE of rutting behavioral frequency of exposed and unexposed groups
during breeding season
Exposed Group Unexposed Group
n=>5 n=>5
Wk | Extrusion of | Flapping | Micturition | Extrusion of Flapping of | Micturition
Soft Palate of Tail frequency Soft Palate Tail frequency
/min /min /hr /min /min /hr

M E M E M E M E M E M k

1" 0.3 3 29 24 10 1.0 0.3 0.3 23 1.7 1.0 1.0
+02 0.2 05 04 0.1 0.1 02 02 05 03 0.1 0.1

2% 1.3 1.1 53 43 13 1.0 1.1 1.1 49 4.0 1.0 1.0
+02 0.1 =03 03 02 0.1 +0.1 0.1 04 03 0.1 0.1

ek *k ET ] ok *% dok

3" 1.3 1.0 73 63 19 1.1 1.3 1.0 6.6 5.6 1.1, 1@
+02 +0.1 +04 04 03 0.1 =+0.1 0.1 +03 03 0.1 =0.1

4" |24 14 93 83 27 17 16 .10 8.8 7.8 17 10
+02 +02 03 03 +02 02 +02 0.1 +08 07 02 0.1

=g 3L, 2l 113, 924 33..23.. 2L, -13 9.6 83 23 13
03 +03 +0.7 06 +02 02 03 02 +04 04 02 0.2

6" 3.7 29 210 g 39 28 27 1.7 18.6 16.3 29 19
02 403 £15 £1.6 401 £01 202 02 HFT Hle 0. 02

7" 43 34 331,311 38 28 33 26 304 28,6 2.9 10
0.2 . g2 . £1.3 =El3 02 gl 0 20 gl A LG ]

8" 45 4.0 43.0 401 43 333 40 30 416 394 33723
= 15 RE - 1N (e — N A = R D - e R TR - R B L B - I <

9" | 48 44 454 417 44 34 44 34 426 407 34 24
02 D e o] e AL SO A2 A0 e 2 AT 00 409 0D

10" | 48 438 469 443 42 40 47 3.9 e e i L BRI S
-8 SR 0 T S o W B L s PR S e R - T e 1 ) e e M R L e

** Data 3" week onward are significant at 1% level.
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Table 4.6.4.2 reveals Mean + SE of rutting behavioral intensity in different periods. The
behavioral intensity of frothing of salivary secretion, making metallic sound and making gurgling
sound were very low during first two weeks in both groups. During 3* and 4" weeks intensities were fair

=ih

(noticeable degree), during 5", 6, 7", 8" weeks intensities were medium to prominent and on 9°, 10"
weeks intensities were very prominent. The significant (P<0.01) variation between groups was found.
In both groups, intensity of these parameters was significantly (P<0.01) high during morning as
compared to evening time. Fig 4.6.4.2 express the rutting behavioral intensity (back leg separate apart.
flow of poll gland secretion and marking territory) in different periods. Significant (P<0.01) variation
between groups and periods were observed on 3" week onwards. All behavioral frequency and intensity
parameters of both groups highly negatively correlated with micro-climatic variables (max. and min.
temperature). In case of all frequency parameters correlation values varied from 85% to 97% and 74%
to 95% in exposed and unexposed group, respectively. Similarly in case of all intensity parameters
correlation values varied from 86% to 96% and 71% to 93% for group I and 11, respectively. All values
were significant at 1% level. The levels of testosterone and cortisol during different period of rut in
Indian camel are givenin Table 4.6.4.3. The levels of testosterone greatly varied among studs in Group |
and II. In second sample onwards (4" week) testosterone level significantly (P<0.01) increased in
exposed group as compared to unexposed group. The level of cortisol was non-significant during 2"
week in [ and IT group but significantly increased levels of cortisol were found on 4" week onwards in
exposed group as compared to unexposed group. Since during rutting period the energy requirement of
breeding male is increased. so levels of glucocorticoid hormone like cortisol levels was found to be

increased.

Table 4.6.4.4 reveals Mean = SE of physical parameters of rutting camel in different periods.
During first two weeks feed intake, water intake and body weight changes were non-significant
between group [ and 11. But from3™ week onwards, feed intake and body weight significantly (P<0.01)
reduced in exposed group as compared to unexposed group. The water intake was also reduced but the
variation between two groups was found to be non-significant. In both groups, all behavioral frequency
and intensity parameters were highly negatively correlated with feed and water intake, body weight
changes. In case of all frequency parameters correlation values varied from 86% to 98% and 74% to
98% for group I and 1, respectively. Similarly in case of all intensity parameters correlation values

varied from 83% to 97% and 6 1% to 95% for exposed and unexposed group, respectively.

®
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Fig 4.6.4.2 Rutting behavioral intensity
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g Table 4.6.4.2 Mean = SE of rutting behavioral intensity in exposed and unexposed groups
§ during breeding season
14
Wk Exposed Group Unexposed Group
n=300 n=300
Frothing of Metallic Gurgling Frothing of Metallic Gurgling
Salivary Sound Sound Salivary Sound Sound
secretion secretion secretion secretion
M E M E M | E M E M E M E
1" 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
+0.1 0.1 0.1 0.1 0.1 0.1 0.1 =0.1 0.1 +0.1 0.1 0.1
2" 1.3 1.1 1.4 1.1 1.3 1.1 1.1 1.0 1.3 1.0 1.1 1.1
0.2 0.1 0.2 0.1 +02 0.1 0.1 =0.1 02 0.1 £0.1 0.1
% % *k %ok %%k %%k Aok
£ 19 - 1.0 19 1.0 17 1.0 1.0 1.0 1.6 1.0 1.3 1.0
H).1 31 201 201 202 £0.] +0.1 +0.1 0.2 0.1 =02 0.1
4" 2.7 1.9 2.6 2 24 14 1.6 1.0 1.6 1.1 l. 1.0
+0.2 +0.1 02 +02 +0.2 02 02 0.1 0.2 +0.1 £02 0.1
2 3.1 1.9 29 20 30 20 20 1.6 1.9 1.1 20 1.1
+03 +03 0.1 +0.1 +02 +02 +03 02 0.1 02 02 0.1
6" 3.7 2T 38 26 37 27 2.7 1.7 31 2.1 2.7 L7
.2 402 0.1 03 =02 H)J 02 #(2 0] =02 02 420
7" 39 27 36 24 40 3.0 29 ' L7 30 29 30 29
01 =02 202 403 21 400 £0.0 62 2 01 01 £01 201
8" 3.9 2.9 40 . 29 43 33 29 14 31 21 3.3 23
0.1 ‘=03 201 00 #H2 =2 0.0 H2 o .0 02 H2 02
9" 49 36 47 37 46 3.6 335 w21 72T 3% 28
0.2 403 “402 402 402 402 202 3. 02 402 403 303
10" 50 4.1 49 40 50 37 44 23 39 29 4] 3.1
0.2 )3 - HL L HD 0 200 4 2 00 04 0 0.7 402 0]

#* Data 3° week onward significant at | % level.
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Table 4.6.4.3. Levels of Testosterone and Cortisol during different period of rut in Indian %
camel g ;
Period (wk) Exposed Group Unexposed Group -
T (ng/ml) C (ng/ml) T (ng/ml) C (ng/ml)
n=25 n=25 n=25 n=>5
2" 7.8+2.1 8.3+05 55+13 63+04
ok * % ok O
4" 234+15 13.0+0.9 84+28 10.4+ 0.8
6" 43.4+6.0 11.2+0.8 13.9+53 92+1.5
8" 424+45 13.4=0.4 184+43 10.9+0.8
10" 494+53 126+ 1.4 27.7+6.7 9.8+0.4

#* Data 4" week onward significant at 1 % level, T- Testosterone, C- Cortisol

Table 4.6.4.4. Mean £ SE of physical parameters of rutting camel in exposed and unexposed

group during breeding season

Exposed Group Unexposed Group
D.M (Fodder) | Water Intake | Body weight | D.M (Fodder) | Water Intake | Body weight
Intake (kg) (kg) (kg) (kg) (kg) (kg)
n 100 100 50 100 100 50

Initial | 12.8 0.1 285+02 683.6+97 12.8+0.1 28.6+0.2 6852+98
1" 12.8 £ 0.1 29.2+0.2 683.0+103 12.5=+0.1 292 41).1 680.0£9.7

o 121+02 285+06 6794+11.3 11.9+0.2 28.8¢03  675.2+10.0
*k NS ok *% NS *%
g 10.8+£0.0 272+04 674.0+87 124401 27.6+03 6782+ 9.6
4" 100£02  262+03 669.0+102 104+0.1 264+03 6762 <10.0
5 8.9+0.1 258+03 6642+104 103+0.1  268+0.2 674.2+9.2
6" 8.1+0.1 248+03 654.6+102 94+02 262+04  6692+8.1
7" 7.3+0.0 226+03 6448+10.1 87+0.1 23.6+03 6542+ 11.6
8" 7.2+0.1 212+02 6348+94 8.5+0.1 222402 6442+102
9" 7.0£0.2 202+0.1 6270114 85+0.1 21.2+0.1 6342499
10" 7.0+0.1 200+£05 61784100 85+0.1 21.0+03  627.6+89

** Data 3" week onward significant at 1 % level, NS Non-Significant,

©
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4.6.5. Evaluation of locally available feed and fodder to improve and formulate
economic rations with high roughage diets.

Investigator : A. K. Nagpal
Associates : Manju Arora (SRF till 10.09. 03)

Nutrient utilization of gram straw (Cicer arietinum) based complete feed blocks in camel
calves

Phase 1

Four camel calves (10-12 months, 241-276 kg) were randomly selected from the camel herd and
fed in-group on sole roughage ration of gram straw (GS) for 16 days followed by 5 days digestibility
trial for its nutritional evaluation.

Phase 11

Twelve camel calves (approx. 10 months; 187-240 kg) were randomly distributed into 3 groups
of4 each on the basis of body weights. The camels were given complete ration consisting of gram straw,
chaffed dry groundnut forage and concentrate in the ratio of 70.3:15.0:14.7 in loose form (CRI1-L),
complete ration as that given to CR1-L but in the form of feed blocks (CR1-FB) and given complete
ration consisting of gram straw, groundnut forage and concentrate in the ratio of 60.3:25.0:14.7 in feed
block form (CR2-FB) for 98 days. Approximately 60 quintals of complete feed blocks weighing 3-5 kg
were prepared at 2500 psi on feed block making machine developed at IARI, New Delhi.

Physical composition of complete rations given to camel calves as well as chemical
composition of complete ration, groundnut forage, gram straw (GS) and drinking water offered is
depicted in Table 4.6.5.1. Chemical composition varied due to different proportions of gram straw and
groundnut forage used in complete rations. Fresh water had low potassium and phosphorus levels.

No significant difference was observed for dry matter intake kg/100 kg body weight and water
intake kg/kg dry matter intake among CRI-L, CR1-FB, CR2-FB and GS (Table 4.6.5.2). Dry matter
intake kg/100 kg body weight ranged from 1.82 in GS to 2.25 in CR1-L which indicated the potential of
gram straw as maintenance ration. The need for water intake kg/kg dry matter intake was slightly higher
for GS due to its fibrous nature. The digestibility coefficients of all proximate principles (except CF)
and cell wall components were significantly different among 4 groups. The digestibility coefficients
were lower in GS than other groups of complete rations due to its poor chemical composition. Perusal of
plane of nutrition data in Table 4.6.5.2 showed no significant variation for DCP, TDN and ME intake /
kg W 0.75 among groups given complete rations in loose or block form but was significantly (P<0.05)
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higher than GS. The DCP intake was maximum in CR2-FB and TDN mtake maximum in CR1-L and
minimum in GS. This might be due to difference in physical and chemical composition in diets. The dry
matter intake kg/ 100 kg body weight was observed to be lower (1.99-2.25) and daily body weight gain
was higher (376-421 g/d) in the present experiment in comparison to 2.4 kg dry matter intake/100 kg
body weight for 100 g/d growth rate for camels weighing 250 kg recommended by ICAR (1985)

A
@
v
)
L
=
O
-
>
O
=
o
<
]
3
o
=
-

feeding standards. Gram straw alone was sufficient to provide energy but low in protein.

Table 4.6.5.1 Composition of experimental feeds and drinking water

Parameter CRI1-L | CRI-FB CR2-FB G'nut forage | Gram straw | Water

Physical composition (%)

Gram straw 70.3 70.3 60.3 - - -
Groundnut forage 15 15 2 - & -
Molasses - - - - = ul
Guar churi 6 6 6 - . i
Wheat bran 4 4 + - o i
Mineral mixture 0.2 0.2 0.2 - - “
Common salt 0.5 0.5 0.5 3 . :

Chemical composition (% DM basis)

CcP 11.68 11.68 12.09 12.89 9.10 -

EE .57 L.57 2.03 249 1.05 -

L F 23.36 23.36 20.64 18.62 27.10 -
TA 11.97 11.97 11.78 10.62 12.34 -
NFE 51.42 51.42 53.46 55.38 50.41 -
NDF 41.63 41.63 41.10 35.36 4281 -
ADF 31.11 31.11 29.39 26.37 31.45 -
Mineral composition (g/kg) mg/l

Na 2.672 2672 2.630 0.989 0.975 345.0
K 10.725 10.725 14.19 7.845 16.219 4.68
Ca 19.54 19.54 19.98 16.00 24.71 67.13
P 2.341 2.341 2.520 2.887 1.371 10.630
Mg 14.88 14.88 12.72 16.98 8.52 40.7
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Table 4.6.5.2 Intake of dry matter, water intake and nutrient utilization in camel calves

Phase I = ceememmeeeeeees Phase [l------------ememeeee-
Parameters GS CRI-L CR1-FB CR2-FB
No. of calves 4 3 4 3
Body weight (kg) 260.50+7.58  251.3342.96 259.50=10.87  263.33£17.29
DMI (kg/d) 4.74+0.08 5.66:+0.43 5.17+0.36 5.78+0.31
DMI kg/100 kg B.Wt. 1.82+0.07 2.2540.15 1.99:0.12 2.20+0.04
Water intake (1/d) 8.46+0.51 0.58+0.89 8.19:+0.40 9.75+0.17
Water intake 1/ kg DMI 1.79+0.10 1.70=0.13 1.60:£0.12 1.6940.08
Digestibility (%)
DM** 53.48'+1.45 69.23"+0.61 63.70°£0.41  63.10°£0.18
OM** 63.98" +1.61 77.44" £0.02 76.73% £0.75  74.18 £0.43
CP* 59.72°+1.71 72.30" £0.91 74.70°£2.13  72.58"+0.50
EE** 31.52"+2.53 72.69° £0.82 62.87°£1.83  66.54°+2.55
CF 59.10+2.84 67.77+3.23 69.00+£3.33  62.49+1.26
NFE** 68.06" £1.15 83.14" £1.52 81.13"+£0.40  79.34°+1.31
NDF** 32.33'+1.92 55.36" +£2.03 39.84°+1.21 39.84°+1.22
ADF** 24.40° +3.66 51.21"+2.06 36.40°£1.19  36.31°=1.96
Plane of Nutrition
DCP (g/d) 257.4749.98 478.70+38.48 449.75+30.22  507.72+29.80
TDN (kg/d) 2.679+0.11 3.942+0.30 3.560+0.27  3.882+0.20
DM (g/kg W *™) 73.1742.29 89.6546.27 79.90+4.73  88.51+1.06
DCP (g/kg W 0.75 )** 4.01"£0.09 7.58° +0.58 6.96' +0.38  7.77°£0.15
TDN (g/kg W 0.75) *  41.41°+2.15 62.40° +4.37 55.05"£3.61 59.42°-+0.46
ME (MJ /kg W 0.75)% 0.624" +0.03 0.940" +0.07 0.829° +0.05 0.895°+0.01

Means having different superscripts in a row differ significantly; *P<0.05, **P<0.01.

The intake and apparent absorption of major minerals viz., Na, K, Ca, P and Mg are given in
Table 4.6.5.3. The intake of various minerals was almost similar except for Na, P and Mg in GS, which
was attributed to low mineral contents of gram straw. It is also seen from the Table that contribution of

drinking water towards total mineral intake was very low exceptin case of'sodium. Significant (P<0.5)
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Table 4.6.5.3 Intake and apparent absorption (%) of macro minerals in camel calves %
Phase 1 Phase I 3
Parameters GS CRIGE i CRAEBR, i, | CRI-PH A
Na intake (g/d)
Feed 4.62+0.08 15.13+1.14 13.80+0.96 15.21+0.82
Water 2.92+0.18 3.31+0.31 2.82+0.14 3.36+0.06
Total 7.54+0.21 18.44+1.33 16.62+1.01 18.57+0.86
Faecal outgo (g/d) 2.62+0.14 2.77+0.92 2.20+0.26 2.61+0.38
Absorbed (g/d) 4.91+0.19 15.66+0.58 14.43+0.77 15.96+0.50
Na absorption (%) * 65.19° +1.72 85.50" +4.09 86.89°+0.86  86.08" +1.48
K intake (g/d)
Feed 76.80+1.33 60.74+4.58 55.3943.86  82.07+4.43
Water 0.04+0.00 0.04+0.00 0.0420.00 0.05+0.00
Total 76.84+1.33 60.78+4.58 55.43+3.86  82.11+4.43
Faecal outgo (g/d) 7.96+1.18 5.56+1.04 4.79+0.65 5.45+0.33
Absorbed (g/d) 68.87+1.86 55.23+4.10 50.64+3.23  76.66+4.46
K absorption (%) 89.62+1.54 90.901.36 91.47+0.61  93.31+0.56
Ca intake (g/d)
Feed 117.00+2.03 110.66+8.34 100.92£7.03  115.55+6.23
Water 0.57+0.03 0.64+0.06 0.55+0.03 0.65+0.01
Total 117.57+2.04 111.3+8.37 101.47£7.04 116.21+6.24
Faecal outgo (g/d) 98.72+2.14 71.81+8.09 59.62+6.54  70.28+5.03
Absorbed (g/d) 18.85+4.09 39.50+0.42 41.85+0.78  45.92+1.58
Ca absorption (%)* 15.87" +£3.32 35.88" +2.65 41.76°+2.54 39.63"+1.30
P intake (g/d)
Feed 6.49+0.11 13.26+1.00 12.09+0.84  14.5740.79
Water 0.09+0.01 0.10+0.01 0.09+0.00 0.10+0.00
Total 6.58 0.11 13.36+1.00 12.18 £0.84  14.68 +0.79
Faecal outgo (g/d) 6.06+0.26 6.07+0.49 5.64+0.40 7.11+0.43
Absorbed (g/d) 0.52+0.24 7.2940.62 6.54+0.50 7.57+0.39
P absorption (%)** 7.91" £3.65 54.56"+1.63  53.66"+1.09  51.60° +0.75
Mg intake (g/d)
Feed 40.34+0.70 84274635  76.86+5.36 73.56+3.97
Water 0.3420.02 0.39+0.04 0.33+0.02 0.40+0.01
Total 40.69+0.70 84.66+6.37  77.19+5.36 73.96+3.97
Faecal outgo (g/d) 9124150 29.46+4.18  30.84+3.45 43.02+6.31
Absorbed (g/d) 31.57+1.86 55204293  46.35+3.10 30.94+4.90
Mg absorption (%)* 77.50° £3.81 65.53°£2.76  60.29°+2.95 42.09° +6.70

_®__

Means having different superscripts in a row differ significantly; *P<0.05, **P<0.01.
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variation in apparent absorption of Na, Ca, Mg and P. was observed among 4 groups. The apparent
absorption of Na, Ca and P of complete ration fed camels were statistically similar and significantly
(P<0.05) higher than GS and that of Mg was significantly (P<0.05) higher in GS and lower in CR2-FB.
The apparent absorption of Na and K from the gut seems to be very good because of their free ionic
nature. The low Ca and P absorption might be because of wide Ca, P ratio as well as presence of some
antimetabolite such as oxalates, phytates etc. Magnesium is present in green herbage in sufficient
quantities because of its association as constituent of chlorophyll and its bioavailability increases with
plant maturity, the reason might be different nature of feeds given to camel calves. The mineral
absorption depends on several factors viz., binding capacity of transport proteins, solubility,
composition of diet, mineral intake, mixture of minerals present in the intestine, anti-metabolites and
the physiological factors such as age, hormonal status.

Growth rate as well as feed gain ratio was similar among CR1-L, CR1-FB, and CR2-FB with no
significant difference (Table 4.6.5.4). Average daily gain ranged from 377.55 g/d in CR1-L to 420.92
g/d in CR2-FB and feed/gain ratio from 13.51 in CR1-FB to 14.30 in CR2-FB. Feed intake was 5.60%
higher in CR1-FB and 8.42% in CR2-FB as compared to CR1-L due to higher feed density of complete
feed blocks. Feeding cost (Rs./d) was higher in CR2-FB because of higher feed intake but because of
higher feed efficiency in CR1-FB, cost/kg gain was minimum.

Table 4.6.5.4. Growth performance and feed efficiency of camel calves

Parameters CRI-L CRI1-FB CR2-FB
No. of camel calves - 4 4
Performance
Initial Body Wt. (kg) 213.00+1.96 218.25+10.48 217.25+13.65
Final Body Wt. (kg) 250.00+2.48 259.50=10.87 257.25+13.66
Total gain (kg) 37.0£0.91 41.25+0.48 40.00+1.91
Growth rate (g/d) 377.55+9.32 420.92+4.88 408.16+19.54
Total feed intake (kg) 527.72 557.3 572.18
Feed intake kg/ kg gain 14.26 13.51 14.30
Cost (Rs./q) 347.03 347.03 349.53
Cost (Rs./d) 18.69 19.74 20.41
Cost (Rs./kg gain) 49.49 46.88 49.99

Cost (Rs./q): Gram straw- 300 , Groundnut forage-325, Molasses-400, Wheat bran-520, Guar churi- 686, Mineral

mixture- 4400 and common salt- 84,

Cost of feed ingredients was exceptionally high due to severe drought conditions.

g
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The results indicated that gram straw alone is not sufficient for camel calves. No significant
difference was observed among loose and complete feed block feeding to camels in respect of plane of
nutrition, growth and feed efficiency. Feeding of complete feed blocks CR1-FB consisting of gram
straw, groundnut forage, concentrate may be used for optimum nutrient utilization and growth of camel
calves for getting additional advantage of less storage space, low transport cost and ease in feeding
management.

Evaluation of complete feed blocks in draft camels of suburban camels under field conditions.

Five draft camels (range 592-775 kg body weights) engaged in water supply were selected from
Shivbari area of Bikaner city. These draft camels were harnessed in camel carts with 700 litre capacity
water tanks made of GI sheets placed firmly on the carts. These carts were used by their owners for
supplying water to the local people for house construction and drinking purpose. The camel owners
purchased water at the rate of Rs.10/- per water tank from the tube well located in Shivbari area and sold
to the needy people at the rate of Rs. 20/- to Rs.45/- per water tank, depending upon the distance of
destination to earn their livelihood. The socio-economic status of the families was surveyed to study the
role played by camel in the lives of camel owners. Daily record of  working hours, number of water
tanks supplied, distance covered, feed intake of each camel were maintained. Two digestibility trials
each of 3 days duration were conducted on five draft camels in March, 2004, first trial with sole source
of fodder (guar phalgati / moth chara) provided by the camel owners and second trial with complete
feed blocks provided from the project (Fig. 4.6.5.1 and 4.6.5.2). One of the camels could not be
included in second trial as it developed swelling on its shoulder. Feed and faecal samples were pooled
and the chemical analysis is in progress.

Fig, 4.6.5.1 Digestibility trial in progress Fig. 4.6.5.2 Inauguration of Complete feed block
on draft Camels experiment on rural draft camels by
Swami Som Giri Ji Maharaj of Bikaner
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All the camel owners are in this occupation for the last 30-40 years and water trading is the main

occupation and source of income for their families. To supplement the family income, they also keep

dairy animals or engage in fodder/small shop business (Table 4.6.5.5).

Table 4.6.5.5 Social status of the camel owner

Owner's name Age | Family |Camels |[Cows | Goats | Main Other business
(Yrs.) occupation

Kishana Ram 45 Single 2 1 - Water trading  Milk

Rameshwar 45 Single 2 3 - -do- Milk

Hanuman 65 Joint 1 - - -do- Fodder /Shop

Chaggan Ji 45 Single One - 2 -do- -

Ram Narain 45 Single One 2 - -do- Milk

The description of camels, breeds, age and body measurements is given in Table 4.6.5.6. The
average draft power of the camel works out to be 1216+700=1916/635.4=3.015. Means the camels
were able to pull load equivalent to 3 times of their body weights.

Table 4.6.5.6. Details of camel owners, their camels and camel carts.

Owner's name Breed | Age | B. Wt. | Length | Height | Heart | Hump | Wt. of
yIs kg. cm. cm. girth girth | Cart &
empty
water
tank (kg)
Kishna Ram Bikaneri 14 592 175 205 222 104 1180
Rameshwar Kachchhi 9 775 186 215 235 102 1420
Hanuman Bikaneri 12 544 170 192 216 95 1100
Chaggan Ji Bikaneri 8 602 170 204 220 95 1140
Ram Narain Bikanen 15 664 170 209 220 85 1240
Average 11.6 635.4 1216
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The details of working pattern of individual camels are given in Table 4.6.5.7. The draft camels
worked daily for 9 to 12 hours. The daily distance covered by draft camels depended on the destination
of the client. Average daily income of the camel owners depended on the demand and varied between
Rs.195to Rs. 313. Netincome followed the same pattern.

Table 4.6.5.7. Average daily working pattern and economics of draft camels
(16.02.04 to 27.03.04)

Owner' Daily Distance| Total Purchase| Total Daily | Fodder| Total Net
name Working | covered | rounds |cost of | sale of | fodder | cost cost of| income
hours Km. of water in | water | intake | Rs. water | from
water | tanks in kg. and water
supply | Rs. tanks fodder [supply
Rs.
a b c d e f g h i=eth  j=f-i

Kishna Ram I1.14 27.16 10.89  108.90  290.13 15.60 31.20 140.10 150.03
Rameshwar 9.36 20.06 14.5 145.00 31342 1691 33.82 178.82 134.60
Hanuman 10.56 21.97 10.29 10290 27092 15.72 3144 13434 136.58
Chaggan Ji 9.08 19.46 6.27 62.7 195.0 17.01 34.02 96.72 98.28

Ram Narain 10.26 18.63 12.18 121.80 261.60. 1293 2586 147.66 11394

Costof : Rs.10/- per 700 water /tank, Rs. 2/~ per kg kg fodder

Daily DMI (dry matter intake) and water intake was higher in draft camels in phase when
camels were given complete feed blocks (Table 4.6.5.8). The digestibility of CP, EE was higher and that
of CF was low in phase Il as compared to that in phase 1. The nutrient intake in terms of DCP, TDN and
ME g/d or on metabolic body weight basis were higher in draft camels given complete feed blocks in
phase II (Table 4.6.5.9). The Draft camels had better condition, alertness and faecal pellets were soft,
dark brownish in phase II than fatigue appearance and brittle, light brown color of faecal pellets in phase
I which indicated the beneficial effect of feeding complete feed blocks to draft camels.

C. Popularisation of complete feed blocks among camel owners

With the objective to popularize this technology among camel owners five exhibitions were
organised in Bikaner city/village to explain the benefit of feeding complete blocks to camel cart owners
and wider publicity to these exhibitions was given through local newspapers. The complete feed blocks
were freely distributed to 249 camel cart owners. Handouts in Hindi language on “Santulit Aahar ki
einten” were distributed among camel owners. The camel cart owners showed keen interest in complete
feed blocks.
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Feeding
Body weights

Guar phalgati/ moth chara

634.00=37.76

Complete feed block
641.25+47 84

Body Weights kg.

Nutrient intake

634.00£37.76

641.25+47.84

DMI (kg/d) 12,2540 85 15.76+0.60
DMI kg/100 kg B. Wt. 1.93+0.09 2.48+0.10
Water intake (kg/d) 35.29+1.92 459942 74
Digestibility (%)
DM 67.45+2.41 64.93+1.80
OM 73.94+1.71 69.87+1.49
Ccp 54.54+4.96 68.76=1.95
EE -55.25+43.29 38.15+6.71
CF 68.62+5.07 51112 .33
NFE 78.70+2.44 79.44+0.76
Table 4.6.5.9 Plane of nutrition of draft camels
Parameter Phase [ Phase 11 ICAR (1985)
recommendations
No. of camels 5 -
Feeding Guar phalgati/ Complete feed
moth chara block

650

DMI kg/d 12.25+0.85 15.76:£0.60 15.0+25%=18.75
DCP (kg/d) 1.006+0.18 1.770+0.07 600+25%= 750
TDN (kg/d) 7.662+0.71 10.982+0.62 7.0+25%=8.75
ME (MJ/d) 115.40+10.68 165.41+9.32

DM (g/kgW ™) 06.89+4 .47 124.20+3.18

DCP (g/kgW ") 7.81+0.98 13.95+0.36

TDN (g/kgW "™) 60.31+3.13 86.42+2.61

ME (MI/kgW "™ 0.91+0.05 1.30+0.04
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g Table 4.6.5.8 Daily DM intake and its digestibility in draft camels
Q
é Parameter Phase 1 Phase 11
No. of camels 5 4
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Keeping quality of Complete Feed Blocks

Approximately 60 quintals of complete feed blocks were prepared at 2500 and 4000 pst on Feed
Block Making Machine from Chane ki khar, groundnut haulms and concentrate (70:15:15 & 60:25:15)
in October, 2002. It was difficult for the camel calves to consume feed blocks prepared at 4000 psi, so
the pressure of machine was reduced to 2500 psi which were readily consumed by camel calves. The
approximate size and weight of the complete feed blocks made at 4000 psi was 8x8x4 inch and 4 kg.
respectively. The bulk density was 4.86. These blocks were kept in storeroom as such. Till date, no
visible fungal growth has been noticed. No change in texture, colour and appearance of feed blocks has
been observed.

4.6.6. Study on the mineral status of feed and fodder in arid zone of Rajasthan
bio-availability and preparation of area specific mineral mixture for
improved productivity in camel (Competitive Grant Programme Under
NATP).

PI: G.P. Singh

Trace mineral status of feed and fodder used on the farm of NRCC including samples
collected from Agro forestry unit.

Nineteen samples of feed and fodders used for feeding to camels and samples from Agro
forestry unit of NRC on Camel were collected, processed and analysed for trace element (Cu, Zn, Co,
Mn and Fe). Average copper contents in samples were 16.55 with the range 0 6.80 to 42.30 mg/kg DM.
However, 31.6% samples were found to have Cu content below 10 mg/kg DM. The deficiency of Cu
was observed in straws especially Sewan (Lesirus scindicus), Bakeria (Tribolus ilatus), wheat straw
(Triticum vulgerus), Moong Straw (Phaseolus moonga), Chane ki Khar (Cicer arietinum) etc (Table
4.6.6.1). Therefore, feeding crop residue must be supplemented with copper for optimum productivity
and maintenance of camel.

Similarly, average Zinc content in feed and fodders collected from NRCC livestock unit and
Agro forestry units was 30.82 mg/kg DM of feed whereas minimum requirement of Zn in feed and
fodder is 40 mg/kg DM. Zinc contents were found to vary from 9.7 to 52.0 mg/kg DM Contrary to
copper, Zinc content was lower than minimum requirement in 73.7 percent of feed and fodder samples.

Cobalt, being one of most important trace mineral required for Vit.B , synthesis in ruminant
animals, was deficient in 26.3 percent samples of feed and fodders collected from our own farm.
Average Co content was 0.13 mg/kg DM with minimum of 0.03 mg./kg. DM and maximum 0.38 mg/kg
DM Average Co content of .13 mg/kg DM may not be very comfortable when bioavailability of Co
will be considered later on.
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.-‘:f Table 4.6.6.1 - Trace mineral status of feed and fodder in Arid zone of Rajasthan

§ Requirement of trace mineral 10 40 0.1 40 50

. (mg/kg DM)*

Copper Zinc Cobalt Manganese Iron

NRCC
Total No. 19
Minimum Value (mg/kg DM) 6.8 9.7 0.028 16.6 24.5
Maximum Value (mg/kg DM) 423 52 0.382 165 205.8
Average (mg/kg DM) 16.55 30.82 0.13 63.05 87.05
Below required level 6 14 5 6 4
Above required level 13 5 14 13 15
Nagaur
Total No. 78
Minimum Value (mg/kg DM) 1.8 7.8 0.03 18.5 11.8
Maximum Value (mg/kg DM) 413 164 2.8 247.5 190.62
Average (mg/kg DM) 13370« 2807 0.48 86.55 63.67
Below required level 32 70 39 19 32
Above required level 46 8 39 59 43
Churu
Total No. 82
Minimum Value (mg/kg DM) 2 0.8 0.0016 15.2 4.94
Maximum Value (mg/kg DM) 37.8 87.4 0.198 143.4 216.8
Average (mg/kg DM) 21.06 43.13 0.08 59.03 62.90
Below required level 16 29 37 30 3
Above required level 66 53 23 52 48
Bikaner
Total No. 87
Minimum Value (mg/kg DM) 24 12.2 0.05 16.8 19.76
Maximum Value (mg/kg DM) 41.8 138.5 218 151.2 153.08
Average (mg/kg DM) 1299  30.8] 0.30 52.23 63.56
Below required level 37 68 35 37 36
Above required level 50 19 52 50 49
Jaisalmer
Total No. 47
Minimum Value (mg/kg DM) 9.8 10.2 0.04 16.8 22.76
Maximum Value (mg/kg DM) 67.2 64.8 0.166 2312 183.4
Average (mg/kg DM) 45.15  20.64 0.09 56.09 78.34
Below required level 1 +4 27 21 15
Above required level 45 2 19 26 26

*NRCC, 2001
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Average content of both manganese and iron in samples of NRCC farm were 63.05 and 87.05
mg/kg DM; respectively, while Mn content varied from 16.60 Mg in Guar to 165.0 mg/kg DM in Bui,
Fe content varied from 24.50 mg in Pala (Jujupus numularia) to 205.8 mg/kg DM in Moong straw
(Phaseolus moonga). The deficiency of Mn and Fe were observed in 31.6% and 21.1% samples,
respectively.

Trace mineral status of feed and fodder of Bikaner district of Rajasthan
Copper content in feed and fodder

The average copper content in feed and fodders of Bikaner based on 87 samples collected was
12.99 mg/kg DM slightly above the required level of 10 mg/kg DM. The minimum value of 2.40 mg/kg
DM was found in Bajra straw (Pennisetum typhoideus) and maximum value of 41.8 mg/kg DM was
observed in Chawala (Vigna unguiculata). However, 42.5% samples of feed and fodders were deficient
in Cu (below 10 mg/kg DM) and 57.5% samples were found contain more than 10 mg/kg DM but
bioavailability of particular mineral play very important role in deciding the level of minerals (Table
4.6.6.1).

Zinc content in feed and fodder

Zinc content in the feed and fodders of Bikaner was found to vary from 12.20mg/kg DM in guar
chara to 138.50 mg/kg/DM in Khejri loong (Prosopis spicigera) from Dhoopalia village of Bikaner.
Overall average content of Zinc in the feed and fodder samples of Bikaner was 30.81 mg/kg DM against
the minimum requirement of 40 mg/kg DM. Seventy eight percent of feed and fodder samples were
found deficient in Zinc content. Since, Zn is very important trace element for living being, therefore,
special supplementation is required.

Cobalt content in feed and fodder

Average cobalt content in feed and fodders of Bikaner was 0.30 mg/kg DM more than three
times of minimum required value of 0.10 mg/kg DM. It does not mean that all feed and fodders are over
sufficient in Cobalt content because 40% sample of feed and fodders were found to contain less than
0.10 mg/kg DM. Range of Co content in feed and fodders was from 0.05 mg/kg DM to 2.18 mg/kg DM.
Therefore, feeding of Camel from fodders of Bikaner require special attention in respect of Cobalt
requirement.

Manganese content in feed and fodder

Manganese, one of the most important trace element for animals, was found to vary from 16.8
mg/kg DM in wheat straw to 151.2 mg/kg DM in Guar Churi (Cyamopsis tetragonolobus) with average
0f52.23 mg/kg DM in the feed and fodder samples of Bikaner district. The average value of Mn content
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in feed and fodder of Bikaner was higher than minimum required value of 40 mg/kg DM. Although
average value of Mn content was above required level but 42.5% feed and fodder samples were found to
contain less than 40 mg/kg DM.

Iron content in feed and fodder

Average Iron content in the feed and fodder was 63.56 mg/kg DM whereas minimum
requirement 1s 50 mg/kg DM. Tron content in feed and fodders of Bikaner was found to vary between
[9.76 and 153.08 mg/kg DM and 41.4% samples were deficient in Iron. Therefore, a special mineral
mixture was required which can take care of deficient Fe feed and fodder.

Trace mineral status of feed and fodder of Churu district of Rajasthan
Copper content in the feed and fodder

The average copper content in the feed and fodder of Churu was 21.06 mg/kg DM and the
requirement of Copper is 10 mg/kg DM. However, 19.5% samples of feed and fodder were deficient in
respect of Copper. Minimum Copper content was 2.00 mg/kg DM (Table 4.6.6.1) in Guar phalgati
(Cyamopsis tetragonolobus) of Dadrewa village and highest copper content was 37.8 mg/kg DM in
Khejri Loong (Prosopis spicigera) of same Dadrewa village.

Zinc content in feed and fodder

Although requirement of Zn is 40 mg/kg DM but the average content of Zn in the feed and
fodder of Churu district was 43.13 mg/kg DM. Zing value in feed was found as low as 0.80 mg/kg DM in
Chana Straw (Cicer arietinum) in Sodisar village and highest value of Zn was as high as 87.40 mg/kg
DM in Beri Pala (Zizyphus nummularia) in Ranasar village. At the same time 35.4% samples of feed
and fodder were contain lower Zn than the requirement of 40 mg/kg DM. Therefore, supplementation
of Zn is required only when deficient feed and fodder fed to camel.

Cobalt content in feed and fodder

Cobalt contents in feed and fodder of Churu district was deficient being the average value of
0.08 mg/kg DM against the requirement of 0.10 mg/kg DM. Zero cobalt was observed in Beri Pala
(Zizyphus nummularia) and 0.2 mg/kg DM was found in Chana Straw (Cicer arietinum) and wheat
straw (Triticum aestivum) in Soniasar village. Cobalt content in feed and fodders of Churu district were
deficientin 69.5% samples collected.

Manganese content in feed and fodder

Average Mn Content in feed and fodders was 59.03 mg/kg DM against required value of 40
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mg/kg DM showing Mn richness in the feed and fodder of Churu district. However, here again 36.6%
samples of feed and fodder collected from Churu district were deficient. Mn content of Churu district
was found to vary from 15.20 mg/kg DM in Guar Guna (Cyamopsis tetragonolobus) collected from
village Soniasar to 143.40 mg/kg DM in Khejri leaves (Prosopis spicigera) collected from Kalana
village.

Iron content in feed and fodder

Feed and fodders samples of Churu District had shown 62.90 mg/kg DM average iron content
against requirement of 50 mg/kg DM. Variation in iron content was very wide and iron contents varied
from as low as 4.94 mg/kg DM in wheat straw collected from Ranasar village to 216.80 mg/kg DM in
Beri Pala (Zizyphus nummularia) collected from Kohina village. Other most interesting fact observed
that while average iron content in feeds and fodders was above the required level, 40 percent samples
were found to be deficient in respect of iron content.

Trace mineral status of feed and fodder of Nagaur district of Rajasthan
Copper contents in feed and fodder

Average copper content in the feed and fodders of Nagaur district was 13.37 mg/kg DM where
as requirement is 10 mg/kg DM. Although average value of Cu is more than required but at same time
41% of samples were deficient in Cu. The variation in Cu content in the sample was from 1.80 mg/kg
DM in wheat straw collected from Tankla village to 41.30 mg/kg DM in Khejri Loong collected from
Toshina village (Table 4.6.6.1).

Zinc content in feed and fodder

Nagaur district feed and fodders seemed to be very poor source of Zn and average Zn content
was 26.77 mg/kg DM, whereas requirement is 40 mg/kg DM in feed. Although Zn content of feed and
fodder varied from 7.80 mg/kg DM in wheat straw collected from Lamba Jatan to 164 mg/kg DM in
moth chara, collected from Khudi village. Majority of feed and fodders specifically straws and fodders
were poor source of Zn and 89.7% samples of feed and fodders were found to contain less than 40 mg/kg
DM.

Cobalt content in feed and fodder

Contrary to Zinc content, feed and fodders of Nagaur district were very rich in cobalt being
average Co content of 0.48 mg/kg DM against requirement of 0.10 mg/kg DM. Although average value
of Co in feed and fodders was much higher than the minimum required value but at the same time 50%
feed and fodder samples were found to be deficient in Cobalt. While, 0.03 mg/kg DM Cobalt was
observed in wheat straw, 2.80 mg/kg DM in Beri Pala (Zizyphus nummularia) collected from Deshwal
village.

©

A
o
[/}
®
o
-
(2]
-
>
O
=
o
<
o
3
]
-
—-e




i
&
@
E
[
>

D

£
7]

<
£
o
1
@
@
o
@
o

‘ﬁ Annual Report 2003 - 2004

W) %

Manganese content in feed and fodder

Average Manganese content in the feed and fodders of Nagaur was 86.55 mg/kg DM, whereas
requirement of Mn in feed and fodder is 40 mg/kg DM. showing the richness of feed and fodder in
respect of Mn. However, here again 24.4% samples contained less than 40 mg/kg DM. Manganese
content was found to vary from 18.50 to 247.50 mg/kg DM.

Iron content in the feed and fodder

[ron content in the feed and fodder of Nagaur were found to contain as low as 11.80 mg/kg DM
in gaur phalgati (Cvamopsis tetragonolobus) collected from Lamba Jaton and as high as 190.62 mg/kg
DM with average value of 63.67 mg/kg DM. However, Iron requirement in feed and fodders is 50
mg/kg DM. Iron was also deficient in 41.02% samples of feed and fodder collected from Nagaur.

Trace mineral status of feed and fodder of Jaisalmer District of Rajasthan:

Copper content in feed and fodder

Average Cu content based on 47 samples collected was 45.15 mg/kg DM (Table 4.6.6.1) with
range of 9.80 mg/kg/DM in Guar Guna (Cyamopsis tetragonolobus) and 67.20 mg/kg DM in guar
phalgati (Cyamopsis tetragonolobus). Overall average indicated that samples of Jaisalmer were found
to contain Cu above requirement (10 mg/kg DM). However, final statement is possible only after
considering the bioavailability of nutrient.

Zinc Content in feed and fodder

Zinc is one of the most important and required trace mineral for body function. Average Mn
content of feed and fodders of Jaisalmer was 20.64 mg/kg DM which is much lower than required value
of 40.0 mg/kg DM. The minimum value of Zn content was 10.20 mg/kg DM and the maximum value
was 64.80 mg/kg DM. The most interesting finding was that 95.65% samples were found to content Zn
below required level of 40 mg/kg DM. Thus, feed and fodders of Jaisalmer district were deficient in
respect of Zn and special care may be taken to add Zn in mineral mixture.

Cobalt content in feed and fodder

Cobalt is a trace element required for Vit B,, synthesis in ruminants. The average content in feed
and fodders of Jaisalmer was 0.09 mg/Kg DM which was lower than required value of 0.10 mg/kg DM.
The range observed was between 0.04 and 0.17 mg/kg DM Cobalt being the precursor of Vitamin B,
was deficient in 58.7% samples of feed and fodders. Thus, feed and fodder samples were deficient in
Cobalt. Special care may be taken for feeding Co to animal through mineral mixture.

Manganese Content in feed and fodder of Jaisalmer

The average Mn content in feed & fodder collected from Jaisalmer district of Rajasthan was
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56.09 mg/kg/DM. This average was higher than required amount of Mn (40 mg/kg/ DM). However,
bioavailability of this particular element will decide the actual levels of Mn. Out of 47 samples of feed
and fodders collected, 21 samples were deficient in Mn1.e. about 45% of sample were deficient in Mn.

Iron content in feed and fodder of Jaisalmer:

The position of ironr in the feed and fodder of Jaisalmer seems to be comfortable because of
78.34 mg/kg DM Fe was average of district against the minimum requirement of 50 mg/kg DM.
However, here again actual picture will come only after consideration of bioavailability, 36.6% samples
were found to contain lower iron content than requirement of 50 mg/kg DM. The minimum value of
iron was 22.76 mg/kg DM in Guar phalgati (Cyvamopsis tetragonolobus) and maximum value was
183.40 mg/kg DM in wheat straw ( Triticum aestivim).

Trace mineral content in feed and fodder of Hanumangarh:
Survey of Hanumangarh District and certain observation based on survey:

In this district 12 villages were selected randomly feed and fodder samples were collected for
estimation of trace mineral. In addition to collection of feed and fodder samples, the information about
feeding practices, use of salt and mineral mixture for feeding were also collected. Farmers in 75%
villages were using common salt in the diet and in 50% villages mineral mixture was used for feeding
milch animal particularly to buffaloes but not to camels. Major animal population in descending orders
were buffaloes, sheep, goat, cow and lastly camels. In this district also camel population was decreased
at a very fast rate and it is continuing. Occasional use of camel milk as such or as Kheer was reported
only in 17% villages. Feed & fodder of Hanumangarh district was different from Bikaner, Churu,
Nagaur and Jaiselmer. Wheat Straw, Guar Phalgati, Berseem, oat and Jawar were main fodders.

Trace mineral contents in feed and fodders of different district of arid zone of Rajasthan:

Average Copper content in arid zone: Fig. 4.6.6.1 Comparative Copper Content in

Feed and Fodders of Arid Zone
Average Copper contents in the feeds 801 o o i B

and fodders of Jaisalmer were 45.15 mg/kg 50
DM which is four and half times of minimum
value required (10.0 mg/kg DM) (Fig.
4.6.6.1). Next is the Churu District, where
feed and fodder contained 21.06 mg/kg DM
average copper. However, 16% samples of = —‘
feed and fodder were deficient in Cu content g
than the required value of 10 mg/kg/DM.
Samples of feed and fodder used for feeding to

mg/kg/ DM

Bikaner NRCC hagawr

Jaisalmer

District
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camel at NRCC were also analysed along with green fodder (Tree leaves & grasses) and average
content of Cu was 16.82 mg/kg DM but at the same time 31.6% samples were found to be deficient in
respect of copper element specially straw like sewan (Lesirus scindicus), bakeria (Tribolus ilatus),
wheat straw (Triticum vulgerus), groundnut chara (Arachis hypogea), moong straw (Phaseolus
moonga), chane ki khar (Cicer arietinum) etc.

Average Zinc content in feed and fodder of Arid zone:

From the Fig. 4622 1t 1s quitc Fig. 4.6.6.2 Comparative Zin‘c C(mtent in
obvious that average Zn content in feed and 60,00 I«eedandFm{ders : ij\r agane
fodder of Churu district was higher (43.13
mg/kg DM) than NRCC, Bikaner (30.82
mg/kg DM), Bikaner district (30.81 mg/kg
DM), Nagaur district (26.77 mg/kg DM) and
Jaisalmer (20.64 mg/kg DM). Majority of feed
and fodder samples of NRCC, Nagaur, Churu,
Bikaner and Jaiselmer were deficient in Zn Biiahiar ——— WNagau;‘ o

Content. District

mg/kg/ DM

Jalsalmer

Cobalt content in the feed and fodder of arid zone Rajasthan:

Feeds and fodders of Nagaur district

were rich in cobalt (0.48 mg/kg DM) content Fig. 4.6.6.3 Comparative Cobalt Content in
Feed and Fodders of Arid Zone

as compared to feed and fodders samples of
NRCC, Bikaner, Churu and Jaisalmer (Fig. ._ |
4.6.6.3) and samples from Churu and ‘
Jaisalmer were of poor source of Cobalt.
About 26% samples of NRCC, 50% samples
of Nagaur, 69.5% samples of Churu, 40% o
samples of Bikaner and 57% samples of U .
Jaisalmer were found to contain less than 0.10 e RS Negar  Thuu  delfaliner
mg/kg DM. The feed and fodders of arid zone District

mg/kg/ DM

0.20 +—

in general, is poor source of Cobalt.
Therefore, feeding of cobalt through mineral mixture is essential for optimum synthesis of Vitamin B,,.

Manganese content in the feed and fodder of arid zone of Rajasthan:

The minimum manganese content in feed and fodder is 40 mg/kg DM. Average manganese
content in feed and fodders of NRCC, Bikaner, Churu, Nagaur and Jaisalmer were above 40 mg/kg DM
which is requirement (Fig. 4.6.6.4). However, 31.5 percent samples of NRCC, 42.5% samples of
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Bikaner, 24% samples of Nagaur, 36.6%

Fig. 4.6.6.4 Comparative Manganese Content in

sample of Churu and 44.7% samples of Feed and Fodders of Arid Zone
Jaisalmer were found to contain Mn less than ‘gggﬁ Bl T
40 mg/kg DM. Under the present situation | _ so00 f— - I
oo p -
supplementation of Mn is essential depending | £ 7| e
5y 60.
on feed and fodder being fed. 3, 5000
E 4000 |-
30.00 =
Iron content in the feed and fodder of 20.00 |
. . 10.00 1
arid zone of Rajasthan P : ‘
Bikaner NRCC Nagaur Churu Jaisalmer
Iron is another trace element required DREIEE
for many of body function: Since 50 mg/kg
: : A Fig. 4.6.6.5 Comparative Iron Content in
DM in feed and fodder is the requirement and . Fowid amd F{,;:,ders of Arid Zone
average Fe content in feed and fodders of 100,00 Y S e
. 90.00 +
NRCC, Bikaner, Nagaur, Churu and Shh
Jaisalmer were 87.05, 63.56, 63.67,62.90 and z 70.00 1
: . . : = 60.00 -
78.34 mg/kg DM feed, respectively (Fig. | = 5000 |
4.6.6.5). Inspite of thata large numberof feed | g 40-00
i . 30.00
and fodders of arid zone were found 20.00
containing Iron less than requirement. 10.00 1
: : i . 0.00
Jaisalmer district of Rajasthan was observed Bikaner NRCC  Nagaur  Churu  Jaisalmer
rich in Fe as compared other district. District

Bioavailability of trace mineral of feed and fodder of arid zone:

Since only mineral content in feed and fodder is not important. The most important factor is the
availability of minerals present in feed to animal. Therefore, attempt has been made to determine the
availability of mineral by in vitro and in vive techniques to prepare area specific mineral mixture.

Bioavailability of Copper:

Highest bioavailability of Copper was observed in groundnut green fodder (Arachis hypogea)
and value was 77.27%, whereas lowest bioavailability of 30.69% was observed in Moong Straw
(Phaseolus moonga) and average bioavailability was found to be 51.89%.

Bioavailability of Zinc:

Overall average bioavailability of Zn % in arid zone's feed and fodder was 59.76% with highest
bioavailability of 82.84% in Groundnut Chara (Arachis hypogea) and lowest bioavailability of 34.85%
in wheat straw ( Zriticum vulgerus). In general Zinc status in feeds and fodders was poor in all the district
under studies but bioavailability of Zinc was high.
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Bioavailability of Cobalt:

Average availability of Cobalt was 51.10% in the feed and fodder. Green guar (Cyamopsis
tetragonolobus) was found to had highest bioavailability and value was 72.68%, on the other hand
lowest bioavailability of 28.57% was found in Chane Ki Khar (Cicer arietinum).

Bioavailability of Manganese:

Manganese content of ground nut (Arachis hypogea) green leave was highly soluble and
available resulting in highest bioavailability of 79.96% and Chane Ki Khar (Cicer arietinum) was
found to have lowest Bioavailability of Manganese. Overall average bioavailability of Manganese was
54.95%.

Bioavailability of Iron:

Average bioavailability of Iron in feed and fodder was 60.41%. Highest bioavailability of
87.27% was observed Green guar (Cyamopsis tetragonolobus) and lowest bioavailability of 45.07% in
Sewan Grass (Lesirus scindicus).

4.6.7 Project sponsored by Department of Biotechnology, Government of India
Project Title: A digitized inventory of animal bio-resources
Sub project: A digitized inventory of camel genetic resources.

CCPI : Dr. S.C. Mehta

India has seven breeds of camel viz. Bikaneri, Jaisalmeri, Kachchhi, Mewari (or Malvi), Sindhi,
Mewati and Marwari. NRC on Camel, Bikaner maintains the elite herd of Bikaneri, Jaisalmeri and
Kachchhi breeds and has characterized and evaluated them scientifically. The information from the
respective breeding track of these breeds and the scientific information on Mewari and Mewati camels
was largely lacking. Under this project extensive surveys were made to know the present status of these
breeds in the breeding tract. A breed descriptor of Mewari breed has been published. In the descriptor
all relevant aspects of camel husbandry, such as habitat, approximate population of the breed in
breeding tract, availability of the breedable males and females, specific use of the breed/species,
products, byve-products, commercial values, future perspectives etc. have been included. Limited
information on Sindhi camel has also been collected. Recently, biometry of 152 Kachchhi camels was
accomplished in the breeding tract and necessary information has been collected for the preparation of
breed descriptor of this breed. The Mewat area was also surveyed but no breed pattern was observed.
The camels were either of Bikaneri or of Mewari breed depending on the use and community involved
in the rearing of camel.
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4.6.8. Investigation of the cellular functions of the tetraspanin membrane protein
CD63

Ph.D. Scholar : Gorakh Mal
Supervisor  : Dr. L. J. Partridge, Department of Molecular Biology and Biotechnology,
University of Sheffield, UK ‘

The GY motif of the CD63 was mutated to alanine and transfected into RBL-2H3 cells for
functional studies. The CD63 G233A and Y234 A were sorted twice to get high percentage of positive
cells. In comparison to CD63 Wt these mutants showed high levels of surface expression, with very
little intracellular expression as determined by FACS analysis. These effects were more pronounced for
CD63 Y234A. The results are in agreement with those obtained previously with the C- terminal
deletion mutants CD63-1 and CD63-7, and confirm a crucial role for the GY motif in CD63
internalization and cell surface expression. Internalization assays (internalization induced by cross-
linking with anti- CD63 antibody) were performed for CD63 Wt, CD63 G233A and CD63 Y234A at
different time intervals starting from | to 45 minutes and it was found that CD63 Wt start to internalize
form the very beginning and increased up to 5 minutes and later remaining constant. However, no
internalization was observed for CD63 G233A and Y 234A.

Immunotluorescence microscopy also revealed the similar observations. No/ very faint staining
was observed with negative controls.

Internalization assays were carried out using cells grown on Labtech slides at various time
points (0, 15, 45 min.) for CD63 Wt, CD63 -7, CD63 G233A and CD63 Y 234A. The images captured
by the immunofluorescence microscopy support the FACS results i.e. CD63 Wt is internalized rapidly,

whereas the C- terminal mutants appear to remain on the cell surface.

Western blotting carried out for C-terminus mutants revealed the same banding pattern as of
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CD63 Wt. The major band observed was ranging from 47- 55kDa and the other band was from 62-
68kDa. A non- specific mouse IgG was included as a negative control for which no bands were

observed.
Experiments on up- regulation of CD63

CD63 is mainly expressed intracellularly although surface expression is increased in activated
basophils. RBL-2H3 cells can be activated by addition of phorbolester+ calcium ionophore (PMA+CI:
non-specific activators of secretion). This stimulates RBL-2H3 cells to secrete histamine etc. from
secretory granules and induces increased cell surface expression of CD63.

Alternatively cross- linking IgE bound to the high affinity receptor can stimulate RBL-2H3
cells. This also stimulates secretion of histamine etc. and increased cell surface expression of CD63.
Cells were pre-incubated with IgE to allow binding to the high affinity IgE receptor. The effects of an
anti-IgE antibody, or cross- linked antigen DNP-HSA (Di-nitrophenol hapten linked to human serum
albumin carrier) on CD63 expression were observed by examining cell surface expression of CD63 at
various time points (0, 15, 30, 60 min.) after incubation at 370C. Initial experiments carried out in 24
well cell culture plates showed up- regulation for CD63 Wt after cross- linking with IgE- biotin, DNP-
HSA and PMA+ CI (1 hour incubation). Repeated experiments showed the up- regulation for CD63 Wt
after cross- linking with PMA+CI at different points (0, 15. 30, 60 min.). However, there was no clear
evidence of up-regulation observed for CD63-1, CD63-7, CD63 G233A and CD63 Y234A

CD63 glycosylation mutants

Previously these motifs have been mutated with alanine. Mutant N130A, N150A, N172A and
N3A (all N-linked glycosylation sites were mutated) were transected into RBL-2H3 cells. Cells were

sorted 2-4 times to obtain the most positive population expressing CD63.

CD63 N3A transfected 3rd time in RBL-2H3 cells showed no surface expression but only
intracellular expression. The number of +ve cells expressing CD63 N3A was around 30-35%. After
single cell cloning percentage of +ve cells expressing N3A was around 50%. One week later it was
reduced significantly. In later experiment when tested simultaneously with FACS and Western blotting,
no cells were found +ve for CD63 N3 A and no bands were observed. From these experiments it can be
concluded that no surface expression is either due to incorrect folding of the protein (although still
recognized by anti - CD63 H5C6) or it may be cytotoxic to cells hence expression is not stable.

Total expression for CD63 N172A was found to be higher as compared to CD63 N130A and
CD63 N150A and showed least intracellular expression. Internalization assays performed for CD63
NI130A, CD63 NI150A and CD63 N172A also revealed low internalization for CD63 N172A. To
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confirm these results of CD63 N172A, it was re-transfected in RBL-2H3 cells and permeabilisation/
internalization assays were carried out. The previous results were confirmed and showed that this
mutant might have role in intracellular localization. To check that these results are due to this particular
glycosylation mutant and not due to other unwanted mutations, it was re- sequenced. No additional
mutations were found. Immunofluorescence microscopy for CD63 N130A and CD63 N150A showed
similar intracellular staining pattern to CD63 Wt. However, cytoplasmic staining was weaker for CD63
N172A. Internalization assays carried out on Labtech slides for CD63 N172A revealed that it remains
on the cell surface with little internalization after 45 minutes. In addition, patching of the antigen was
also observed.

Western blotting carried out for glycosylation mutants revealed different banding pattern as
compared to CD63 Wt. The major band in CD63 N130A and CD63 N150A was ranging from 38-
44kDa and 42-48kDa respectively. However it was 35-43kDa in CD63 N172A. A common band of
27kDa was observed in all the mutants after tunicamycin treatment. No staining was observed for
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negative controls.
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5. TECHNOLOGY ASSESSED AND TRANSFERRED

Technologies developed (2003-04)

A. Camel milk products
I. Camel milk soft cheese

Camel milk soft cheese was prepared successfully. Cheese is a product prepared from milk by
the coagulation of casein and carrying with it the rest of the milk ingredients.

The camel milk was filtered, pasteurized by
HTST method and cooled to 2-5"C. The calcium
chloride was added at the rate of the 0.02%
followed by the 50% diluted HC at the rate of 4 ml
per liter and milk was heated to 21°C. After addition
of rennet at the rate of the 50 mg per liter and kept
for setting at 25"C for one hour. After cutting the
cheese curd, the cooking was performed at 42°C
and whey was drained out. The prepared product
was washed three times with water at 26'C, 15"C
and 10°C respectively followed by salting of cheese

curd with NaCl at the rate of the 2% and stored at Camel miilk soft cheese
refrigerated temperature for utilization.

Evaluation of camel milk cheese
The fresh camel milk was processed for preparing cheese

Properties of camel milk cheese:

Parameter (%) (Average + SE)
Moisture 61.07 +4.29
Total Solid 38.99+4.22
Fat 9+1.53
Acidity 0.068+ 0.01
Yield of cheese 12.17+ 0.64

High acceptability was observed in the form of sandwich, cheese spread and pakoras.

o
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IT Camel Flavored Milk

Camel flavored milk was successfully
standardized with the aim to make camel milk
more palatable to those who do not like to drink it
as such, as well as to promote its utilization and
sale.

Process of Camel Flavored Milk

The camel milk was processed with
different combination flavors i.e., pineapple,
vanilla, chocolate and kesar and colours i.e. yellow,

Camel Flavored Milk

rose and pink. Fresh and filtered camel milk was

collected in hygienic conditions and preheated (45" to 60°C) followed by adding of carrageenan
stabilizer @ 0.04% and sugar @ 5% while for chocolate milk is (@ 3.5%. The desired flavors/essence
i.e., pineapple, vanilla, and kesar @ 8-12 drops per liter of camel milk while for the chocolate camel
milk (5g powder per liter) was dissolved followed by the addition of colour i.e., green, yellow and pink
(@ 2-3 drops per liter of camel milk. After homogeneous mixing of above additions, it was pasteurized
at 73°C for 15 minutes and cooled to 5°C. The prepared camel flavored milk was packaged and stored in
refrigerated temperature for its further consumption.

Sensory Evaluation of Camel Flavored milk

A sensory evaluation was carried out by using hedonic scale to assess the performance of all
four different types of camel flavored milk. The camel milk of all the four flavours were given daily to
the sensory evaluation panel of seven members for one week and their evaluation report was compiled
as per hedonic scale. It was observed that highest points in respect to taste, smell and colour was scored
by the vanilla flavor with green colour followed by
pineapple with yellow colour.

B. Electrification of traditional two wheeled
camel cart

Camel cart is important means of §
communication/ transport (short distance 30-40
km/day) in desert and areas adjoining desert i.e.,
arid and semi- arid region. It is used mainly to
transport fodder, water, fuel wood, agriculture
produce and construction material. Since, last few

years there is an increase in incidence of road
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accidents during nights. The main factor responsible for the increase in accidents is absence of lights on
camel carts. The accidents can be reduced if there is light on camel carts. The National Research Centre
on Camel, Bikaner has devised a system by which traditional two wheel camel cart is electrified like

other motorized vehicles.

In this device a 22 inches diameter pulley 1s attached/fitted with the scan of camel cart wheel.
This pulley is attached to another small pulley of 5 inches diameter which enable the small pulley to
revolve at about 4.5 times more of the revolving speed of camel cart wheel, on the axis of small pulley
one more pulley of 22 inches diameter 1s attached which in turn is connected by v- belt to small pulley of
dynamo. This enables the pulley of dynamo to revolve at about 20-22 times more than the speed of
camel cart wheel. Thus dynamo can revolve at 450 to 600 rpm and can produce 3-4 ampere of electric
current, which is used to charge a 12 volt 25 amp battery fitted underneath camel cart. This battery is
sufficient for two head lights and two indicator rear lights with a total consumption of 12 volts and 1.5

ampere.

This charged battery can be used by farmers to arrange lights in the remote Dhanis/villages
where electricity has not reached. This will also be beneficial in executing the day to day domestic work
and study of children in the night. The battery once charged can serve for 20-22 hours. The total cost of
this system comes around Rs. 2000 to 2500/-,

The following is the list of equipments required for this system.
L Two pulleys 0f 22" diameter

2 One pulley of 5" diameter

2 Old dynamo (of Car or Jeep)

4, Two V-belts

o One dry cell battery 12 volts 15 ampere to 25 ampere

6. Two head and two rear lights.
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6. EDUCATION AND TRAINING

Dr. Raghvendra Singh

Summer school on "Analytical techniques in Dairy Chemistry with special reference to
Chemical quality of milk and milk products"; National Dairy Research Institute, Karnal from June 03-
23,2003,

Shri Ram Kumar

Training on “Land use Planning based on Agro-ecological Zoning” organized at National
Bureau of Soil Survey & Land Use Planning, Nagpur from December 15 - 24, 2003.

Dr. S.K. Ghorui,

Short term ftraining course in Animal Biotechnology for Teachers/ Scientists on “New
Generation Veterinary Vaccines” organized at National Biotechnology Centre, IVRI, Izatnagar during
March 9 -29.2004.

7. AWARDS AND RECOGNITION

Dr. S. C. Mehta

Best Poster Award 2004. In the “National symposium on livestock biodiversity vis-a-vis
resource exploitation: An Introspection™ organised by the SOCDAB and NBAGR, Karnal during 1"
to 12" Feb, 2004.

Dr. Raghvendra Singh

District Honor/Appreciation Award 2002-2003, Bikaner Presented on 15" August, 2003 for
research on camel milk and milk products.

Dr. D. Suchitra Sena

Third prize for oral presentation at XXII Annual Convention of ISVM and National
Symposium on “Latest Approaches and Biotechnological Tools for Health Management of Farm and
Companion Animals™ at IVRI, Izatnagar from February 11-13,2004.
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8. LINKAGES AND COLLABORATIONS

1. National Level

RAU, Bikaner

CCSHAU, Hissar (Haryana)
MAFSU, Nagpur (Maharastra)
NDRI, Karnal (Haryana)

CSWRI, Avikanagar (Raj.)

CIAE, Bhopal (M.P.)

S.P. Medical College, Bikaner
AIIMS, New Delhi

Lokhit Pashupalan Sansthan
2. International level
CIRAD-EMVT, France

M.V.Sc. Thesis

Research work of M.Sc./M.V.Sc. and Ph.D student
Research work of M.V.Sc. and Ph.D student
Research work of M.V.Sc. and Ph.D student

Camel milk analysis especially on protective proteins

Camel hair 1ts utilization in form of blends with other

fibres viz. wool, hair, synthetic etc.
Camel drawn implements and their performance

Camel milk as nutritional adjuvant on treatment of

Tuberculosis and type-1 diabetes

Structure of protective proteins and its functional

activity

NGO at Sadri (Dist. Pali) extension

Research and training

1. Studies on Some Important Blood Biochemical and Thyroid Hormonal Profile of Marwari

Goat

M.V.Sc. (Vety Biochemistry) Scholar :

Advisor

Co-advisor

Vijay Pandey
Meenaxi Sareen, RAU Bikaner

Raghvendar Singh

The investigation was carried out to study the effect of age and sex on serum blood biochemical

parameters and thyroid hormonal profile of Marwari goats. The blood biochemical parameter included
serum metabolites (Protein profile, glucose, urea, cholesterol and creatinne), minerals (calcium,
inorganic phosphorus and magnesium) and electrolytes (sodium, potassium and chloride). The thyroid

®



Annual Report 2003 - 2004 fv]

[

hormonal profile included serum thyroxine (T,) and triiodothyronine (T,). The animals were grouped
according to age (0-1 year, 1-2 years and above 2 years) and sex (male and female) and age and sex
related variations were observed on above blood parameters, accordingly. As per the analysis of
variance (ANOVA) in metabolites, significant increasing pattern was observed on total serum protein,
albumin, cholesterol and blood urea while significant decreasing trend was observed on blood glucose.
According to sex, significantly higher (P < 0.01) values of serum creatinine was observed in male
animals while non-significant (P > 0.05) effect of sex was observed on other metabolites. In minerals
and electrolytes, significant increasing trend was observed in case of serum chloride while significantly
decreasing pattern were observed on serum calcium, inorganic phosphorus, magnesium, sodium and
potassium. According to sex variation, significantly higher mean values of calcium, magnesium and
sodium were observed in male animals. In thyroid hormonal profile no significant (P > 0.05) effects of
age were observed on serum thyroxine and triiodothyronine. According to sex variations significantly
higher (P <0.05) values of serum triiodothyronine was observed in female animals than male animals.

2. Studies on thyroid hormonal profile and some important blood biochemical
parameters in Magra sheep

M.V.Se. (Vety Biochemistry) Scholar : Shalini Sharme}
Advisor g Meenaxi Sareen, RAU, Bikaner
Co-advisor : Raghvendar Singh

The investigation was carried out to study the effect of age and sex on Thyroid hormonal profile
and some important blood biochemical parameters in Magra Sheep. The animals were selected from the
farmer's stock of villages, viz Naurangdesar, Garhwala and Kilchu of Bikaner district. The blood
samples were collected in morning hours in mid of March, 2003. Thyroid Hormones included into the
investigation were Thyroxine (T,) and Tritodo thyronine (T,). Blood biochemical parameters included
metabolites and electrolytes. Among the metabolites - Blood glucose, serum cholesterol, serum protein
profile, blood urea and serum creatinine were studied and the electrolytes consisted of calcium,
inorganic phosphorus, magnesium, chloride, sodium and potassium. The animals were grouped
according to age (0-1 year, 1 -2 vears and above 2 years) and sex (male and female) and age and sex
related variations of blood/serum parameters were deserved, accordingly. The overall mean values of
total serum Thyroxine and total serum Triiodo thyronine were 3.80 + 0.12 ug/dl and 111.86 + 3.67
ng/dl, respectively. A highly significant (P<0.01) effect of age and sex was observed on serum
Thyroxine levels. Thyroxine levels declined with age and female animals had significantly higher
thyroxine values than males. Tritodothyronine levels did not differ significantly among different age
groups and sexes. The overall mean values of various blood/serum metabolites were glucose (mmol/1)
2.72£0.05, cholesterol (mmol/1) 1.66+ 0.08, total protein (g/1) 66.48+t 1.05, albumin (g/1) 34.53 £0.72,
globulin (g/1) 31.94 + 1.54, A: Gratio 1.42 +0.13, urea (mmol/1) 10.60 = 0.38 and creatinine ((imol/1)
93.22 4+ 2.24. A highly significant effect (P < 0.01) of age was observed on the metabolites studied.
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glucose, albumin and A : G ratio declined with age whereas urea, creatinine, total protein, globulin and
cholesterol increased with advancing age. Sex differences were found only in albumin and urea levels
where males had significantly higher values than females.

The overall mean values of various serum electrolytes were calcium (mmol/1) 2.89 = 0.08,
Phosphorus (mmol/1) 1.40 + 0.03, Magnesium (mmol/l) 0.54 £ 0.01, chloride (mmol/1) 105.33 + 0.70,
sodium (mmol/1) 147.43 + 0.63 and potassium (mmol/1) 5.2 = 0.05. Among the electrolytes studied, a
highly significant (P <0.01) effect of age was observed on serum calcium, phosphorus, magnesium and
potassium and a significant effect (P<0.05) of age was observed on serum sodium and all these
parameters declined with the advancement of age. Significant (P<0.05) differences were found
between sexes for calcium and magnesium levels where males had lower values for calcium but higher
values for magnesium than females.

3. Studies on some serum enzymes and blood biochemical parameters in Magra sheep

M.V.Sc. (Vety Biochemistry) Scholar : Bharti Jain
Advisor : Meenaxi Sareen, RAU, Bikaner
Co-advisor . Raghvendar Singh

The investigation was carried out to study the effect of age and sex on some important serum
enzymes and blood biochemical parameters in Magra sheep. The animals were selected from farmers'
stock of villages, viz. Naurangdesar, Garhwala and Kilchu of Bikaner district. The blood samples were
collected in morning hours in mid of March, 2003. Serum enzymes included were aspartate
aminotransferase (AST), alanine aminotransferase (ALT), acid phosphatase (ACP), alkaline
phosphatase (ALP), lactate dahydrogenase (LDH) and -amylase. Blood biochemical parameters
included metabolites, minerals and electrolvtes. The metabolites were blood glucose, serum
cholesterol, serum protein profile, blood urea and serum creatinine. The minerals and electrolytes
consisted of calcium, inorganic phosphorus, magnesium, chloride, sodium and potassium. The animals
were grouped according to age (0-1 years, 1-2 years and above 2 years) and sex (male and female) and
age and sex related variations of blood/serum parameters were observed, accordingly. Interaction
between age and sex was also studied.

4. Epidemiological, diagnostic and therapeutic aspects of subclinical mastitis in camel
(Camelus dromedarius)

Scholar (Vet. Medicine) : Lenin Bhatt
Major Advisor : Anju Chahar
Co-Advisor : EC.Tuteja

The prevalence of subclinical mastitis was found to be 41% on quarter basis and 72% on
animals basis. Staphylococei was the most prevalent organism (68.29 %) among bacterial isolates
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followed by streptococei (19.51 %), Corynebacterium spp. (7.32 %) and Bacillus spp. (4.68 %). Mean
values of somatic cell count, electrical conductivity and pH of culturally positive quarters were
significantly higher than the mean values of culturally negative quarters. The California Mastitis Test
showed 70.79 % sensitivity.

Treatment with enrofloxacin alone was found to be 60 % effective while treatment with
enrofloxacin + levamisole resulted in a cure rate of 62.5%. Spontaneous recovery was seen in 15.38%
quarters in control group. There was significant decrease in the mean value of somatic cell count after
treatment but the decrease in pH and EC was not significant. /n vitro antibiotic sensitivity of 41 isolates
against 10 antimicrobials revealed more than 95 % sensitivity for chloramphenicol, ceftriaxone,

amoxycillin, cloxacillin, enrofloxacin and ciprofloxacin.

9. AICRP/COORDINATION UNIT/NATIONAL CENTRES

AICRP on Improvement of Feed Sources and Nutrient Utilization in raising animal
production

M.S.Sahani, Nirmala Saini, Sumant Vyas, S.C. Mchta and Ram Kumar
B.D. Kiradoo (SRF), D. Chaturvedi and A. Bhardwaj (JRFs)

Agro-climatic condition

Year-wise study of meteorological data indicates vast variability from 1994 to 2004 with
regards to temperature, relative humidity and rainfall. The maximum temperature varies between 40°C
to 49°C in peak summer and minimum temperature between 0.8°C to 7°C in winter. The total average
rainfall is in between 250-300mm. The maximum rainfall i.e., 450 mm was recorded during 1998 and
minimum 75.5 mm in 2002 during these years. The meteorological data indicates, vast variation in
climate which is not condusive to the growth of natural vegetation in various seasons. (Table 9.1)

Soil status of area

The change in soil fertility due to grazing of camel from 1994 to 2003 is shown in Table 9.2. A
high pH was recorded in 2003 with value 8.25 which was constant as compared to 1994, only 0.02 times
increase was recorded, whereas EC was increased 0.14 m mhos/cm in 2003. There was steep increase in
0.C. 0f 0.04 % vis a vis the available P,O, was recorded 45% more than year 1994 due to high organic
matter incorporation in soil which also increase significantly the K.O to 16% over the year 1994 in the

silvipasture area.
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Table 9.1 Agro-climatic condition of Bikaner ( 1997-2003 )

Year Temperature ('C) Humidity (%) Rainfall (mm)
Maximum Minimum Maximum Minimum

1997 45.0 (May) 5.0 (Jan) 90 (April) 19 (April) 427.0
1998 45.5 (May) 3.8 (Dec) 82 (July) 09 ('Ap'ril) 450.0
1999 45.7 (May) 1.8 (Jan) 86 (June) 07 (April) 174.5
2000 46.2 (May) 4.6 (Dec) 89 (July) 03 (April) 193.6
2001 47.0 (May) 2.2 (Dec) 82 (July) 04 (May) 211.6
2002 47.9 (May) 1.2 (Dec) 90 (Aug.) 06 (May) 216.3
2003 46.6 (May) 0.7 (Jan.) 94 (Dec) 19 (Nov.) 57.5

Table 9.2. Soil fertility status of silvipasture Area

Parameter 1994 2003 Normal value
pH 8.23+0.04 8.25+0.05 7.0-8.5

EC (m mhos/cm) 0.36=0.01 0.22+0.02 -

Carbon % 0.28+0.03 0.32+0.01 0.5-0.75
Available phosphorus (Kg/ha) 19.43+3.54 28.26+4.90 22.0-56.0
Available potash (kg/ha) 268.57+16.82 312.0+24.30 141.0-340

The effect of different manure on plant growth.

An experiment was conducted at NRCC

farm on Beri, Khejri and Ardu trees on quantitative
and qualitative analysis of camel and sheep manure. | '
For this experiment three type of plant i.e. Khejri, |
Ardu and Ber of same age (two year) were taken. |
Ten kg manure was mixed and spread with plant in
the months of April & July and watering was done at
the mterval of 15 It. The data were recorded at

BUTN. - SRS PR |
Ardu (Athelanths Exclas)
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Plantation of fodder trees under AICRP

Beri (Gtgzph 1".401'.5‘111_}’}?
monthly intervals on plant height and extension. It was concluded that after one year, growth of all plant
i.e. in term of monthly average height (7.5 and 13.5 cm) was found more with sheep manure, while the
height of beri was found maximum with both manure as compared to Khejri and Ardu. Similarly,
dimension of plants were also recorded with maximum growth with sheep manure in all the plants i.e.
7.5to 11.0 em and in case of camel manure dimension was 6.0t0 9.5 cm.

The analysis of urine and manure for micronutrients of camel, sheep and calf depicts that the
camel manure contains a high amount of micronutrients viz. 7Zn, Cu, Co, Fe, Mg and macrominerals Ca,
Na, and K as given in (Table 9.3 and 9.4) as compared to other samples of urine.

Table 9.3. Comparative analysis of minerals present in faeces of sheep, camel and cow

manure (%)

Minerals Sheep Camel Cow
Organic Carbon 0.75+0.004 0.84+0.005 0.60+0.005
Nitrogen 0.60+0.005 0.50+0.003 0.40+0.005
Zinc 10.9+£0.133 8.0+£0.05 8.5+0.05
Copper 3.3+0.06 2.24+0.05 2.0+0.05
Cobalt 5.0+0.05 5.0+£0.09 4.7+0.05
Iron 22.1+0.05 13.6+0.05 12.5+0.05
Lead 0.17+0.005 0.2140.005 ---
Calcium 4,4+0,05 10.240.05 -—-
Phosphorus 0.50+0.005 0.30+0.005 0.2040.005
Potassium 0.45+0.005 1.01£0.008 0.10+0.005
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Table 9.4. Comparative analysis of minerals present in urine of sheep, camel and cow manure

(ug/ml)
Minerals Sheep Camel Cow
Zinc 0.10 0.54 0.06
Copper | 0.16 0.13 0.13
Cobalt 0.66 0.79 0.43
Molybdenum 1.42 1.03 0.86
[ron 1.64 3.02 1.13
Magnesium 17.0 23.3 16.3
Magnese 0.09 0.04 0.06
Lead 0.92 1.3 0.76
Calcium 49.8 78.96 45.94
Sodium 1.53 2.20 1.66
Potasium 7.63 8.53 8.17

I1. Studies on ongoing feeding system and identification of macro nutrient
deficiency at farmer level

In order to collect the information on ongoing feeding system in arid regions and identification
of macro nutrient deficiency at farmer level, field survey of ten selected arid districts of Rajasthan i.e.
Bikaner, Hanumangarh, Nagaur, Jaiselmer, Barmer, Jodhpur, Sikar, Pali, Churu and Jhunjhunu will be
conducted. Five tehasils and two villages from each tehesil and minimum ten farmers will be
interviewed to meet the objectives. Survey proforma has been prepared including all the information
regarding livrstock population, feeding pattern milk yield, soil type, fertility, irrigation facilities and
reproductive problems. Samples of feed and fodder and soil collected from villages of Nokha and
Dungargarh tehesil. Camels were mostly fed Guar chara, Mungphali and Moth chara, depending on
availability. Concentrate and mineral mixture are generally not given to animals. Analysis of soil
samples of two tehesils revealed that soil were deficient in available P,O,, K,O and nitrogen content

while calcium, megnesium and sulphate concentration were well above the critical level.
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Table 9.5. Effect of Camel and Sheep manure on plant growth

Name Sheep Camel Untreated
of Height Extension Height Extension Height Extension
Plant (cm) (cm) (cm) (cm) (cm) (cm)

RO | BN 7 i o B 1 R SN 6 LN B G ¢ R 3 GO N R | ol R
Ardu 160292 12-0 100 232 11-0 130 262 11-0 105 2209-5 90 200 9-0 85 180 8-0
Beri 80 242 13-5 52 172 10-0 110 290 15-0 100 190 7-5 90 210 10-0 70 154 7-0
Kheiri 70 142 7-0 60 150 7-5 80 152 6-0 65 137 6-060 117 4-8 60 08 4-0

[ = Initial IT= After One Year [11 = Average monthly growth

Table 9.6. Average soil macrominerals status of Nokha and Dungargarh tehsils.

Parameters Nokha Dungargarh
N (kg/ha) 81.14+1.21 80.75+0.93
P,O, (kg/ha) 10.38+0.63 11.15+0.48
K.O (kg/ha) 178.84=1.01 177.96+0.85
Calcium (meq/1) 0.95+0.37 1.22+0.50
Magnesium (meq/1) 1.29+0.51 1.78+0.79
Sulphate (meq/l) 0.77+0.40 1.16+0.39

Table 9.7. Soil macrominerals status of Nokha and Dungargarh tehsils (%)

Parameters Nokha Dungargarh
Calcium 0.26-1.21 0.32-0.86
Magnesium 0.13-0.16 0.08-0.18
Sodium 0.02-0.11 0.02-0.09
Potassium 1.74-2.38 1.91-2.23
Sulphur 0.90-0.20 0.8-0.22
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10. LIST OF PUBLICATION
A. Research Papers (Published)

Agarwal, R.P., Swami, S.C., Beniwal, R., Kochar, D.K., Sahani, M.S., Tuteja, F. C. and Ghouri, S.K.
(2003). Effect of camel milk on glycemic control, risk factors and diabetes quality of life in
type-1 diabetes: A randomized perspective controlled study. Journal of Camel Practice and
Research.10:45-50.

Agarwal. R.P., Swami, S.C.. Beniwal. R., Kochar, D.K., Sahani, M.S., Tuteja, F.C. and Ghouri, S.K.
(2003). Effect of camel milk on glycemic control, lipid profile and diabetes quality of life in
type-1 diabetes: A randomized perspective controlled cross over study. /ndian Journal of
Animal Sceiences.73: 105-1110.

Bhakat C., Chaturvedi D. and Sahani M.S. (2003). Studies on farming use of camel and bullock
systems in hotarid villages of Thar desert. Indian Journal of Animal Research,37(1):1-7.  ©

Bhakat, C., Mehta, 5.C. and Sahani, M.S. (2003). Annual hair yields attribute in indigenous camel
breeds. Indian Journal of Animal Sciences. 73 (10): 1189-1191.

Bhakat, C. and Sahani, M.S. (2003). Scope and Utilisation status of camel skin. Full length paper
published in compendium of National Seminar on Leather industry in today's perspective, at
Kolkata, 14 - 15 Nov 03:73 76.

Bhakat, C. and Sahani M S (2003). An economic study of the use of drought camels and bullocks in
farming in the Thar desert, Draught Animal News, 39; 19-24.

Bhakat,C., Mehta, S.C. and Sahani, M.S. (2003). Annual hair yield attribute in indigenous camel
breeds. Indian Journal of Animal Sciences. 73 (10): 189-1191.

Deen, A., Vyas, S., M.S. Sahani (2003). Semen collection, cryopreservation and artificial insemination
in the dromedary camel. Animal Reproduction Science 77:223-233.

Deen, A., Vyas, S., Jain, M. and Sahani, M.S. (2004) Explanation of no or low motility in camel semen.
Israel Journal of Veterinary Medicine 54(1/2)

Dixit, S.K., Tuteja, F.C.and Singh, A.P. (2003) Medicinal plants in popular indigenous/ ethno
veterinary practices. Veterinary Practitioner4 (1): 65-71

Dixit. S.K., Tuteja, F.C. and Singh, A.P.(2003)Alternative therapeutic system in veterinary medicine-
Homeopathic principles and other basic issues. Veterinary Practitioner4(1): 72-74

Dixit, S.K., Tuteja, F.C., Dadhich, H. Singh, A.P. and Sharma, N.(2003) Herbal formulation in the
management of camel pox. Veterinary Practitioner.4(2): 116-119
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Kumar, R., Gorakhmal, D. Suchitra Sena and Sahani, M.S. (2003) Comparative efficacy of fenvelarate,
deltamethrin, amitraz and ivermectin against mange in camels. Indian Veterinary Journal, 2003

Mehta, S.C., Mishra, B.P. and Sahani, M.S. (2003). Genetic differentiation of Indian camel breeds
using random oligonucleotide primers. /CAR News. 8 (4): 15-16.

Mehta, S.C., Chirania, B.L., Bithu, H.K. and Sahani, M.S. (2003). Analysis of causes of death in camel.
Indian Journal of Animal Sciences. 73 (8): 35-36.

Nagpal, A.K., Arora, M. and. Singh, G.P. (2003). Utilization of moth chara, wheat straw and bui leaves
based complete rations in camel calves. Indian Journal of Animal Sciences  73: (10) 1267-
1270.

Nagpal, A.K., Arora, M. and. Singh, G.P. (2003). Utilization of mixed and complete rations by
lactating camels. Indian Journal of Animal Nuirition. 20 (2) 1 78-184.

Nagpal, A.K., Arora, M. and. Singh, G.P. (2003). Nutrient utilization of gram straw (Cicer arietinum )
based complete feed blocks in camel calves. Indian Journal of Animal Sciences (accepted).

Raghvendar, S., Rai, A K. and Sahani, M.S (2003). The performance capabilities of camels in arid and
semi - arid regions of India. Draught Animal News .38, 19-22.

Sahani, M.S., Vyas, S. and Deen, A. (2003). Improvement in reproductive efficiency in farm camels
under hot arid region. Indian J. Anim. Reprod. 24(2):95-98.

Sharma, T. Singh, A.P and Dixit, S.K. (2003) Anti-nutritional factors in animal feeds Veferinary
Practitioner4(2):134-137 (=

Tuteja,.F.C., Dixit, S.K, Ghorui, S.K, Deen, A. and Sahani, M.S.(2003). Prevalance, characterization
and antibiotic sensitivity of intramammary infection in camel. Journal of Camel Practice and
Research.10:61-77

Tuteja,.F.C. and Dixit, S.K.(2003) Control of Mastitis. Feterinary Practitioner 4(2) 130-133.
B. Papers presented in Symposium/Workshop/Conference/Seminar

Bhakat, C. and Sahani M.S. (2003). Scope and Utilisation status of camel skin. Full length paper
published in compendium of National Seminar on Leather industry in today's perspective, at
Kolkata, 14-15Nov 03 pp. 73 76.

Bhakat, C., Mehta, S.C. and Sahani, M.S. (2004). Studies on hair attributes and production potential of
Indian camel breeds. National Symposium on Livestock Biodiversity Vis-a-vis Resource
Exploitaion: An Introspection At NBAGR, Karnal, 11-12 Feb.,2004 pp. 166.
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Bhakat, C. and Chaturvedi, D. (2004). Studies on behavioural pattern of camel calf in different systems
of management. National Symposium on Livestock Biodiversity vis-a-vis Resource
Exploitaion: An Introspection AtNBAGR, Karnal, 11- 12 Feb., 2004 pp. 167.

Bhakat, C., Chaturvedi, D. and Raghaventra, S. (2004). Studies on Camel Management under various
microenvironment of shelter systems. 4" IVC & XI Annual conference of IAAVR &
Symposium on "Newer concepts and challenges in animal health and production in the wake of
WTO, IPR, IT, trade barriers and certification of standards", 27 28 Feb, 2004 at IVRI, [zatnagar.
pp. 88-89.

Bhakat, C. and Chaturvedi, D. (2004). Studies on behavioral pattern of adult camel in different systems
of Management. 4" TVC & X1 Annual conference of IAAVR & Symposium on "Newer concepts
and challenges in animal health and production in the wake of WTO, IPR, IT, trade barriers and
certification of standards", 27 28 Feb, 2004 at [VRI, [zatnagar. pp. 89.

Bhakat, C., Chaturvedi, D. and Sahani, M. S. (2004). Studies on camel production and management
systems in different agro-ecological zone of Rajasthan. 4" IVC & XI Annual conference of
[IAAVR & Symposium on "Newer concepts and challenges in animal health and production in
the wake of WTO, IPR, IT, trade barriers and certification of standards", 27 28 Feb, 2004 at
IVRI, Izatnagar. pp. 89-90.

Bissa, UK., Yadav, S.B.S., Vyas, S.. Sharma, N. and Sahani, M.S. (2003) Reproductive performance
and factors affecting it in Indian camels. Abstr. in XIX annual convention of Indian Society for
Study of Animal Reproduction on 22-24 August, 2003 at Kolkata, pp101.

D. Suchitra Sena and Pandey, N.N. (2004). Therapeutic evaluation of Oral electrolyte solutions in
diarrhoea of calves at the XXII Convention of ISVM and National Symposium on "Latest
Approaches and Biotechnological Tools for Health Management of Farm and Companion

~ th

Animals" held at Indian Veterinary Research Institute, Izatnagar from 11" to 13" February,
2004.

Ghorui S. K. Singh Raghavendra, Sahani M. S. Tuteja F. C and Dixit S. K. (2003) Comparative studies
on polymerase chain reaction and parasitological tests in detection of cameline surra.
Fourteenth National Conference of Veterinary Parasitology, Oct. 1517, 2003, Nagpur

Ghorui S. K. Singh Raghavendra, Sahani M. S. Tuteja F. C and Dixit S. K. (2003) Polymerase chain
reaction and serum antibody level-A comparative evaluation for cameline surra. Fourteenth
National Congress of Veterinary Parasitology, Oct. 1 5".17",2003, Nagpur

Singh, G. P. Mineral status of feed and fodder at Jaiselmer district of Rajasthan,Submitted for
presentation at X7 Animal Nutrition Conference held at .L.N. Krishi Vishav Vidalaya, Jabalpur,
from 5°-7" Jan.,2004.
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Mehta ,S.C., Gautam, L. and Sahani, M. S. Molecular Characterisation of Jaisalmeri camel. National
Symposium on Livestock Biodiversity vis-a-vis Resource Exploitation: An Introspection
Organised by Society for Conservation of Domestic Animal Biodiversity and National Bureau
of Animal Genetic Resources, Karnal at Karnal from 11" to 12" Feb, 2004 pp.

Nagpal, A.K., Arora, M. and Singh, G.P. (2004). Nutrient utilization in camel calves fed gram (Cicer
arietinum) straw based complete feed blocks. Submitted for presentation at X7 Animal Nutrition
Conference heldat 1.LN. Krishi Vishav Vidalaya, Jabalpur, from 5°- 7" Jan., 2004.

Nagpal, A K., Arora, M. and Singh, G.P. (2004).Voluntry intake and nutrient utilization of mixed and
complete rations by lactating camels and their calves. Submitted presentation at X/ Animal
Nutrition Conference held at J.L.N Krishi Vishav Vidalaya, Jabalpur from 5"- 7" Jan., 2004

pp- h

Sharma, K.K., Vyas, S., Kashyap, S.K. and Deen, A. (2003). Isolation and identification of bacteria
from lower genital tract of female dromedary camel. Abstr. in XIX annual convention of Indian
Society for Study of Animal Reproduction on 22-24 August, 2003 at Kolkata, pp128.

Sahani, M.S. and Mehta, S.C. Camel Genetic Diversity and its Significance in Indian Economy.
National -Symposium on Livestock Biodiversity vis-a-vis Resource Exploitation: An
Introspection Organised by Society for Conservation of Domestic Animal Biodiversity and
National Bureau of Animal Genetic Resources Karnal, at Karnal from 11" to 12 Feb, 2004,

Tuteja, F.C. and D. Suchitra Sena (2004). Control of Rinderpest. Seminar on National Project on
Rinderpest Eradication. March, 09,2004, Bikaner. pp:15-19.

Vyas, S., Deen, A., Jain, M. and Sahani, M.S. (2003) Ultrasound examination for the presence of
ovulating size follicle before mating in Kachchi breed of dromedary camel. Abstr. In XIX
annual convention of Indian Society for Study of Animal Reproduction on 22-24 August, 2003
at Kolkata, pp131

C. Technical and Popular papers (Published)

Deen. A., Sahani, M.S., Tuteja, F.C., N. Kishore and M. Goyal (2003) Importance of camel in desert
eco-system in relation to cart transportation and agricultural operations. Technical bulletin
Published by NRCC, Bikaner in both English and Hindi

e, <1, Tqgdal S19e Ud |1, UA TF (2003) R YRR H & &1 SUARIdr g yew yored), aifie
fR=1 ufsrasT, T 1 - 38—42

dra, eR&vvT U Fear va. 9 (2003) férr smRe) St a9 Ue aRa arffe &= uf3rer, &9 56.60
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Siferd T @, eso Uh A1 U dig, eR&0T (2003) Y] Fafee &5 7 aRd™ e vgfa 7 st
Uie — U g arfde fa=dl uf3er, de—19-21

dfda v @ da [iE v 0 (2004) sy fafdsear gomel # a1 defous fafdrt @t wrefear da
SUATHIGT T Il Hell Ud IS, |2 24 T W@ey Uq 9] IaTa- des SIIYR— Uol 81—82

s UH @ 2003 BISHISHT =i Pl 9 URlifde SH1RT P Sife § SUIRT 64 U 45 (2]

Sl H Wotell (dia) & S&vT, 9919 & SUINT Ud 18T UH, U9, Tel, T, Srm‘aﬁ?n_a‘w @, faear g
@ Uq R 41 gel 2003

Rz, St 01, rrarer O e, aiiR A1 FFTerm 2003 7% 95 3§ 0ggsil @) S@Erer B ? B UsT 10—16.

Sahani, M. S., Sharma N, Ghorui S. K., Bissa U. K. and Chirania B. L., Sarcoptic Mange
(scabies) in Camel- Preventive measures and treatment,
Singh, G.P,,Ratnu, L.S. Saini N. and Nagpal,. A K. 2004. Selenium; An Essentially

required trace element. Indian Dairyman. 56(1) : 59-64.

3R], ¥, ANTITE . &, 3N R4E SiT. U1 . 2004 T S8R a4H @RI 9. Wl 57(2 ) 5 9.
Saini, N., Singh, G.P. and Nagpal, A.K.2003. Trace Mineral deficiencies in camel and

their remedies. Indian Dairyman. 55(11): 67-72.
Raghvendar, S., Shukla, S.K_, Jayant, P.and Sahani, M.S. (2003). Ushtra Dugdh ki

upyogita, Krishi Chayanica, 32 - 34.

T, UA |, T[del O, @, Ud T8+, TH, U 2003 YRA H 35 T Ud G318 SeI1a] & ge] el ]
T &1 uf3raT, H9—1, 23.27

NTErds, O, el T8, &, 8 ¢ & Ud AT, TH U9, 2003 S5 578 SA1S
el (12 UST debeieh] geife)

Raghvendar, S., Shukla, S. K, Singh, A.K. and Sahani, M.S. (2003) Camel Milk Product- Flavored
Milk (12 pages, Technical Bulletin).

Raghvendar, S., Sahani, M.S. and Shukla, S.K. (2004) Preparation of camel milk products and their
utilization. (Technical brochure in Hindi and English).
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11.LIST OF APPROVED ONGOING PROJECTS (X PLAN)
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11.1  Genetic characterization, evaluation and conservation of Indigenous camel breed.

11.2  Improvementofthe working efficiency of camel under arid and semi arid conditions.

11.3  Improvement of reproductive efficiency and to study the causes of reproductive failure in

camels.
11.4  Studies on feed requirement and feed resources evaluation in camel for optimum production.

11.5  To study the economics of different camel management practices under arid and semi arid eco

system.

11.6  Surveillance, monitoring and control of camel diseases.

12. MANAGEMENT COMMITTEE, RAC, SRC MEETING
Institute Management Committee of NRCC, Bikaner
RAC Committee

RAC Committee meeting was held on April
8"-9", 2003 at Bikaner and July 29"-31" 2003 at

New Delhi along with Directors meeting

Dr. N. R. Bhasin : Chairman

Dr. N. D. Khanna : Member

Dr. A. K. Rai : Member

Dr. S. P. Agarwal : Member

Sh. D. R. Choudhary : Member

Dt Aminu Deen : Member secretary RAC meeting with scientists at NRCC on 08/04/03
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QRT meeting held on April 9" -10" 2003 at
Bikaner, May, 31" to 1" June, 2003 at Bikaner, 4"

August, 2003 at Jaipur and 24"26" November, |
2003 at Jaipur. -
Dr. N. R. Bhasin :Chairman
Dr. G. R. Purohit : Member
Dr. O. P. Mathur : Member
Dr. K. Pradhan : Member
. QRT team visiting NRCC lab on 10/04/03
Dr. I.S. Bhatia : Member Secretary

SRC meeting

Annual meeting of Scientific Research Council was held on 09.07.2004 to discuss the progress
of research activities of the centre under the Chairmanship of Director, NRCC, Bikaner. The following

subject matter experts have participated

1. Dr. S. S. Sharma, Prof & Head, Dept of Vet. Gynae & Obst. CVAS, Bikaner
2.Dr. K. M. L. Pathak, Director Research (Vet.) CVAS, Bikaner

3.Dr. B. K. Bemiwal, Associate Prof. & Head, CVAS, Bikaner

4. Dr. Tribhuwan Sharma, Assistant Prof. & Incharge, Dept. of Ani. Nutrition

The research work carried in different discipline during the year 2003-2004 under the various

approved research projects and scheme of the institute were discussed in light of recommendations of

Research Advisory Committee and Vision 2020 of centre.
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13. Partici[pation of scientists in conference, meetings, workshops and
symposium
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Dr. ML.S. Sahani
" g . : l =
National Seminar on Leather Industry in today's perspective at Kolkata , 14™-15" Nov,2003

Dr. G. P. Singh
National seminar on opportunities and challenges in nutrition and feeding management of sheep, goat

and rabbit for sustainable production at CSWRI, Avikanagar, Jaipur from February 1 0"-12",2004.

Dr. A. K. Nagpal
XI Animal Nutrition Conference at INKVYV, Jabalpur from January 57", 2004.

Dr. S. K. Ghorui

International conference and exhibition on Biotechnology, Biotech Consortium India Ltd and CIDEX,
th

New Delhi at Hyderabad from September 24" 1027",2003.

Dr. S. K. Dixit
International seminar for Plant based Medicine September, 2003 at Jaipur

Dr. Sumant Vyas
18" annual convention and national symposium of Indian Society for study of Animal Reproduction,
held at Kolkata on 22™-24" Aug., 2003.

Dr. Raghvendra Singh
International Seminar on Ethnic foods organized by Bikaner Zila Udyog Sangh and Papad Bhujia

Manufacturing Association, Bikaner, 21" May, 2003.

Dr. S. C. Mehta

National Symposium on Livestock Biodiversity vis-a-vis Resource Exploitation: An Introspection
Organised by Society for Conservation of Domestic Animal Biodiversity at N.B.A.G.R., Karnal from
11"to 12" Feb, 2004.

International conference and exhibition on Biotechnology, organised by Biotech Consortium India Ltd
and CIDEX, New Delhi at Hyderabad from September 24" to 27", 2003.

Dr. C. Bhakat 7
National Seminar on Leather Industry in today's perspective at Kolkata, 14"- 15" Nov., 2003.

Dr.D. Suchitra Sena,
XXII Annual Convention of ISVM and National Symposium on “Latest Approaches and
Biotechnological Tools for Health Management of Farm and Companion Animals™ at IVRI, Izatnagar

from February 11"-13",2004.
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14. WORKSHOP, SEMINAR AND SUMMER INSTITUTE

Second workshop on refinement and transfer of technology on milk and milk
products of camel and goat

A two days workshop dated 26" and 27" December, 2003 was organized under NATP Project
"Improving the shelf life of milk and milk products of camel and goat" in order to evaluate research work
carried out in said project. The main objective of the workshop was to assess the ongoing research work on
camel and goat milk and milk products technologies developed and their refinement if any required. In this
regard, dairy experts from Urmul Dairy, Bikaner; NDRI, Karnal: Lokhit Pashu Palak Sansthan (LPSS),
Sadari, Pali; CAZRI, Jodhpur and NRCC, Bikaner have participated. The salient research achievements
on milk and milk products of camel and goat were presented by the concerned project investigator and
CCPI and their associates from NRCC, Bikaner and CAZRI, Jodhpur, respectively. The guest lecture on
milk proteins and their applications special reference to lactoferrin delivered by the Dr. K. L. Bhatia, Ex
Principal Scientist, NDRI, Karnal. The interaction with camel owners including representative of LPSS,
Sadari, Pali was carried out to share their feed back on camel milk utilization. The chief guest and dairy
expert Sh. P.K. Malhotra, Managing Director, URMUL., Bikaner advocated for the availability of camel
and goat milk in the market to meet the increasing demand in the society due to its growing awareness of
their medicinal properties. In concluding remarks of experts to promote further camel milk and milk
products were viz. (i) Evaluation and identification of camel milk and milk products constituents as a
medicinal properties (ii) to package the camel and goat milk and milk products for their marketing (ii1) to

transfer camel and goat milk product technologies among their users.

Training on empowerment of farm women on development and popularization of
camel milk and milk products and their utilization

The farm women training course of ten days funded by NATP "Improving the shelf life of milk, and
milk products of camel and goat” was organized from 24" March to 2™ April, 2004 by the NRCC, Bikaner
with the help of Lokhit Pashu Palak Sansthan at Sadari, Pali, Rajasthan. On farm training was imparted to
twenty five farm women on technologies of preparation of camel milk products such as fermented milk
(Lassie), besan cheese pakoara, flavored milk, tea and coffee. Each camel milk product was demonstrated
in detail in respect of its procedure, composition, sensory evaluation and its importance. Further
awareness on importance of camel milk in treatment of diabetes, tuberculosis, typhoid, liver disease and
constipation. During training, the technical bulletins on camel milk products were distributed among the
participants to help in procedures during practice of preparation of these products by themselves. The feed
back were taken from participants as well as from surrounding villages on camel milk production potential,
consumer acceptance, marketing system and its economic returns to assess camel milk and milk products
utilization in future. The demand of camel milk is increasing in the society due to getting awareness of
camel milk importance as a health food. It can be concluded that camel milk and milk products utilization

have potential and acceptance in the society ifthese are mode available in the market.
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Training for M.Sc. Biotechnology students

The Centre, gave two months training in Biotechnology for 2 students of M.Sc. Biotechnology,
University of Rajasthan, Jaipur from 13.01.2004 to 12.03.2004

15. VISIT OF DIGNITARIES

11.04.2003 Dr. Mangala Rai, Secretary DARE, DG, ICAR

20.04.2003 Ravinder Kumar, IRS, Additional Commissioner of Income Tax, Mumbai
24.12.2003 Justice N. Mhatre, Mumbai High Court.

29.12.2003 Robert Black, US (Charge de Atfears) US Embassy, New Delhi

30.01.2004 Dr. Mandaz, Principal Accountant General Rajasthan, Jaipur

Dr. Mangala Rai, Secretary DARE, DG, ICAR Robert Black (US High Commissioner) abserving
(New Delhi) Visiting NRCC, Bikaner technology developed by NRCC, on 29/12/03
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16. Personnel

Annual Report 2003 - 2004

Name of staff members (2003-2004)

Dr. M. S. Sahani

Scientific Staff
Dr. G. P. Singh
Dr. Aminu Deen
Dr. A. K. Nagpal
Dr. S. K. Ghorui
Dr. S. K. Dixit
Dr. A. K. Roy
Dr. Sumant Vyas
Dr. R. Singh

Dr. S. C. Mehta
Dr. F. C. Tuteja
Sh. Gorakh Mal
Dr. C. Bhakat

Dr. D. Suchitra Sena

Dr. Nirmala Saini
Dr. S. K. Bhure
Technical Staff
Dr. U. K. Bissa
Dr. N. Sharma
Sh. Ram Kumar

Dr. B. L. Chirania

Sh. Dinesh Munjal

Sh. M. K. Rao

Director

Principal Scientist (Ani. Nut.)

Principal Scientist (Ani. Rep.)

Sr. Scientist (Ani. Nut.)

Sr. Scientist (Vet. Para.)

Sr. Scientist (Vet. Med.)

Sr. Scientist (Ani. Phy.)

Sr. Scientist (Ani. Rep.)

Sr. Scientist (Ani. Bio)

Sr. Scientist (AG&B)

Scientist Sr. Scale (Vet. Med.)

Scientist Sr. Scale (Ani. Biochem.) on study leave
Scientist Sr. Scale (LPM)

Scientist (Vet. Med.) joined on 24.10.2003 after study leave
Scientist (Ani. Nut.)

Scientist ( Biochem. Ani. Sci.) joined on 27.10.2003

Sr. Vet. Officer, T-9
LFS, T-8

Farm Manager, T-8
Vet. Officer, T-7
Technical Officer, T-5
Technical Officer, T-5

©
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Administrative Staff

Sh. A. K. Mallick Asstt. Admin. Officer (Sep., 2003)

Sh. P. K. Tiwari
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Asstt. Fin. & Account Officer

Sh. K. P. Sharma Asstt. Admin. Officer (Oct., 03 to continue)

4

17.0 INFRASTRUCTURAL DEVELOPMENT

The following approved works have been taken up by the CPWD and are under progress
. Community Centre

2. Administrative cum Library building

3. Small animal laboratory (House)
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NATIONAL RESEARCH CENTRE ON CAMEL

JORBEER, SHIVBARI, BIKANER - 334 001 (RAJASTHAN)

Phone : 0151 - 2231213 (Director) 0151 - 2230070 (EPBX)
Fax:91 - 151 - 2230183 E-mail : nrccamel@hub.nic.in
Website : www.icar.org.in/nrccm/home.htmil



