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PREFACE

| feel delighted in presenting Annual Report of the centre. During this period research
and development activities remained high priority as per mandate of the cente. All the
approved procurement of IX and X five year plan were accomplished. Under various projects
new laboratories for Camel Health Research, RIA and Molecular Genetics were established.
Apart from research, priority was given to farm rangeland development also both in terms of
fodder resource through silvipasture and infrastructure which includes Agriculture farm office
and new fodder godown. Spray yard of camels, another set of camel corrals and dispensary,
post mortem room and pit, road communication and internal paddock were constructed. The
other infrastructure completed in at campus area includes Library cum Administrative
building, boundary wall with grill of camel corrals, residential quarters, construction of camel
museum and extension of guest house. During the year on going works of community centre,
new pathology health laboratory and new camel milk parlour were completed.

The Annual Report also highlights the important accomplishment of research under
different projects, training to students of Veterinary colleges and Life Sciences from different
places and extension activities. The major challenge before the camel husbandry of the
country is the rapid decline in camel population more than 25% during last decade, which can
be mainly attributed to continuous decline in range and pasture lands, fast mechanization in
rain fed agriculture and decline in use of draught camel. There is simultaneous enhancement of
human population and command area both under canal and tube well irrigation.

The prosperity in camel milk product technology has shown scope for alternate
economic utility of camel in north west arid and semi arid regions.

The reproductive performance of camel herd remained good since last 3 years under
natural breeding as compared to past. The research on characterization of all the important
breeds of camel (Bikaneri, Jaisalmeri, Kachchhi and Mewari) has been completed. The
technology of electrification of traditional two wheel camel cart has been further improved and
simplified for its effective large scale utility and to be more cost effective. The core unit
Library and ARIS were strengthened with the latestadvancements.

At this occasion I express my deep sense of gratitude to all the scientists, technical
staff, officers of Administrative and supporting category for their whole hearted support and




cooperation in fulfilling targets. Revenue generation target was achieved by exploring all the
possible available sources.

In spite of the limited staff strength, Centre’s performance in sports both at Zonal and

inter zonal level remained excellent.

In promotion of Hindi in research and extension of Science the centre won two Nagar
Raj Bhasa shields and Raj Bhasa Sansthan award during the year.

I am extremely thankful for continuous support and guidance extended by Dr. Mangla
Rai, Secretary, DARE & Director General ICAR, Dr. VK. Taneja, Deputy Director General

(Animal Sciences) Dr. O.P. Dhanda, Assistant Director General (AN&P) and all staff of Animal .

Division of Indian Council of Agricultural Research, New Delhi.

/@ﬁ

(G.P. Singh) =

Director (Acting)
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2. EXECUTIVE SUMMARY

During 2005-06. The staff strength of centre was 64 as against approved cadre strength of 76. It
consists of one RMP, 15 Scientists, 20 Technical, 9 Administrative and 19 Supporting. The budget
allocation under Plan was. Rs. 191.00 lakhs and under Non plan Rs.280.00 lakhs which was fully
utilized. The revenue resource of centre was. Rs. 16.66 lakhs as against target of Rs.15.00 lakhs.

The opening and closing strength of farm camel herd was 239 and 261, respectively which
belongs to mainly 3 breeds Bikaneri, Jaisalmeri, Kachchhi and a few crossbred camels. A total 11
camels died and 7 were auctioned due to old age and other reasons. Breeding input was provided
through superior studs to the she camels of camel owners of near by villages free of cost during the
breeding season.

Research on six major projects, AICRP Scheme and collaborative programmes were carried
out.

Physiology

(a) Blood gas profile and other related biochemical para-meters of working camels were
estimated.

(b) Technology testing of "Camel milk skin cream" has shown encouraging result in 3 months
trail both in ladies and gents of different age groups with marked improvement in fairness of skin & its
smoothness and decline in roughness of skin. The spread of cream per unit area was excellent. Cream
can be easily preserved safely for 3 months period with the preservative used.

(c) Technology of camel products" (Kulfee, Lassie, Flavoured milk and Coffee etc.) after its
final improvement and testing was opened for sale by opening a camel milk parlour at the main gate of
centre for its popularization. The overall response was very encouraging, sale of camel milk & products
have also been started by poly packaging.

Genetics breeding ;

(d) Analysis of body weight data at 3 months interval upto 3 years of age and annual body
weights upto 20 vears of age over the years indicated that growth phase in camel continue upto 90 to 100
months and its relationship between body weights and age is non linear.

This year, the reproductive performance of farm herd remained excellent. The overall calving
was 87.5% and in Bikaneri 83.33%, in Jaisalmeri 100% and in Kachchhi 81.82%. The conception rate

was 88.24% per cent whcih was better than previous years.

AAVININNS FATLLNDIXH

Based on body length and other related traits were having significant effect on draughtability 5

Bikaneri, 4 Jaisalmeri and 3 Kachchhi males were selected for breeding purpose during the year.
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(e) The o lactalbumin and [ casein gene promoter fragments were amplified and characterized.
The Ecoli IM109 line was procured and competent cells were prepared.

The respective promoter fragments were successfully cloned and the inserts were released and
characterized.

Reproduction

(f) Plasma estradiol 17 beta concentration in unmated female camel during follicular phase 20-
21 days of breeding was studied. The present finding shows that concentration of the hormone
remained high in unmated females throughout breeding season compared to cow and mare.

Correlation analysis reveals that copulation time and volume of semen are correlated with
changes in plasma testosterone concentration. The result indicates that it takes several weeks time to
improve libido after onset of endocrine surge. Similarly it takes several weeks time to improve for
cessation of libido after withdrawal of testosterone surge.

(g) Post thaw motility of different semen samples varied from 0-55% and 37% semen samples
were adjudged to be fit for insemination based on post thaw motility. Post thaw motility of duplicates of
same semen samples varied significantly. The post thaw motility was maintained for relatively shorter
period when incubated at 37°C as compared to at 4'C.

(h) Ultrasound monitoring of post parturient, females and rebreeding by virile studs after 45
days can be beneficial in improving reproductive efficiency in 30-35%, females and thus can reduce
inter calving period by 270-300 days.

Camel Management

(1) The calf rearing under different management systems reveals that under semi intensive
system, calves devote 70% time for grazing and 30% time for resting during 6 to 7 hours period in
range-land area, browsing pattern indicated first preference for khejari followed by Jal tree etc, where
as under intensive system, the concentrate intake was maximum 82% during 0-2 hours, and fodder
intake was highest 57% during 6-8 hours of supply.

(j) Under extension activity "Kisan Divas" was organized on 3“ March, 2006 at the centre
during the year, 5 in and out campus exhibitions and 7 Kishan Gosthies were arranged at the time of
livestock fairs, camel festival etc. Three handouts were released.

Camel Health

(k) Out of 413 blood samples examined (of which 215 were collected from farm) were found

parasitologically negative for trypanosome infection and remaining 198 samples collected from field,

two samples were found positive and five more samples were found positive after rat inoculation.




G e

NRCC Annual Report 2005-2006

Detection of parasite specific DNA confirmed the active camier status of infection.
Amplification and further characterization of cysteine protease gene may help in study of insigent
parasite in greater extent.

The effect of antioxidants, mineral feeding on intra mammary infection in camel reveals that 30
days of mineral feeding could clear, 54.4% of infection, where as in control group self cure of 15% was
observed only.

(1) The Ig content was observed to be highest in colostrum after parturition 15.82 mg/ml and
decreased gradually by 4 week 2.33 mg/ml. The experimental trail on 3 groups of calves fed with
colostrum, other group camel milk and 3" group received herbal immuno modulator reveals that apart
from feeding milk alone till 3 months of age some supplements / immuno modulators can be given so
that better growth rate can be achieved.

Nutrition

(m) Comparison of 3 different rations in advance pregnant female camel indicates almost
similar nutrient utilization and were able to meet the nutrient requirement of camel calved with
reasonalbe body weights gains. The average birth weight of new born calves in 3 groups was 43.25,
42.25 and 44.2 kg respectively. The average weight gain of pregnant she camels in Bikaneri, Kachchhi
and Jaisalmeri varied between 65.7 to 75.2 kg. during last 3 months. However, cost factor of ration is
important.

Survey of macro and micro minerals in soil and fodders was carried in eight north west districts
of the state which comes under 5 agro ecosystem. In all 320 respondents were interviewed. The
concentration of Copper in the soil was deficient in all the zones. Zinc contents in the soil of zone IT and
1 were at marginal level where as in other zone it was deficient. Iron, Manganese inclusive of selenium
content in soil were sufficient.

During the year 20 research articles were published, about 29 abstracts were submitted for
presentation in seminars / symposia/ workshop and 15 popular articles were published.

About 48 Biotechnology students form various colleges had undergone one month training
about 29 post graduate students of Biotechnology and microbiology were provided 2 months training

and 8 postgraduate students under gone 4 months training during the year.
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3. INTRODUCTION

The National Research Centre on Camel, Bikaner 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 234.84 m. 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 an average
annual rainfall of around 25 mm. The temperature ranges between 30 to 46 "C in summer and between 4
to 28'C in winter season. Centre 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 Sciences Rajasthan
Agricultural University, Bikaner and earlier to that with Animal Husbandry Department, Govt. of
Rajasthan, Jaipur.

The camel population of the world is 19.32 million. Africa is having the highest camel
population of 15.13 million and in Asia it is 4.17 million (FAO 2002). Population of camel in India is
0.632 million (Livestock Census, 2003) and it ranks sixth in the world after Somalia (6.2 million),
Sudan (3.2 million), Mauritania (1.2 million), Ethiopia (1.07 million) and Pakistan ( 0.8 million)

The Centre has the mandate to conduct basic and applied research for the improvement of
camel. Over the years, NRCC, Bikaner has developed excellent modern laboratory facilities and
infrastructure. The Centre has generated substantial scientific databases and technologies on various
aspects of Indian camel. An elite herd of important indigenous camel breeds viz., Bikaneri, Jaisalmeri
and Kachchhi have been developed and maintained at the Centre. The Centre has also generated useful
data on double humped camel found in Nobra Valley of Laddakh region of Jammu & Kashmir (India)
for its conservation and future utility.

The Centre has been identified as one of the important tourist places of Bikaner and is included
in the tourist map of Rajasthan as well as in various foreign tourist guides. The Centre has developed an
excellent camel museum, which attracts the attention of researchers and tourists. Every year thousands
of foreign and Indian tourists visit the Centre. The Centre's museum remains open on all days from 2.30
PM to 5.30 PM for the visitors and also provides Camel ride facility on payment basis. The Centre
regularly participates in the Camel Festival organized by Rajasthan Tourism Development Corporation
and Local Administration, every year.

3.1 Mandate

® To undertake basic and applied research for improvement of camel.

e To provide leadership and coordinate camel research and training nationally and act as a national
repository of information.

e To collaborate with national and international agencies for camel research and development.
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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.

e Bikaneri camels are superior than Jaisalmeri and Kachchhi for endurance, draught, whereas,
Jaisalmeri breed performs better for riding/race.

e Heart girth, height at wither, body weight and body length of camel are positively correlated with
horsepower and draught.

* 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 have been identified.

e Best camel can pull camel drawn harrow for a maximum of | hour, while under similar
conditions, a 2 Tyne plough can be pulled continuously for 4 hours.

¢ Colostrum showed higher lysozyme activity than milk.

e Camel milk products (kulfee, coffee, flavoured milk, lassie & soft cheese) have been developed,

improved and are available for sale at center's milk parlour with good encouraging response.

¢ Camel milk skin cream developed at the Centre was evaluated & improved it showed positive
response in imparting lustre and smoothness to skin with fast spreading.

Camel Genetics and Breeding

¢ Characterization of indigenous Bikaneri, Jaisalmeri and Kachchhi breed was done on the basis of
phenotypic appearance, biometry, body weight, milk, hair production and molecular aspects.

¢ An elite herd of three important indigenous breeds of camel viz., Bikaneri, Jaisalmeri and Kachchhi
has been developed. ‘

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

o The RAPD-PCR 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.

e Camel hair and its blends with wool, silk waste and polyester showed good future prospects and can
be an additional source of income for the rural cottage industry. Various products viz., shawls, twine

NOLLONAOYLNI
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and floor coverings can be prepared. The hair quality and production was superior in Bikaneri
followed by Jaisalmeri and Kachchhi breeds.

e The average milk production is about 4.0 litres per day in Bikaneri camels. Morning milk production
was higher as compared to evening and lactation length can continue up to 14-16 months without any
supplementation.

e [n the microsatellite analysis of three Indian camel breeds, 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 was from 0.267 to 0.791. The genetic distances between the three Indian
breeds indicated close phylogenetic relationship between Bikaneri and Kachchhi breeds as compared
to Bikaneri and Jaisalmeri and Kachchhi and Jaisalmeri.

e Six databases viz., Inventory of the camel herd, biometry database, breeding tract database of
Jaisalmeri camel, Reproduction database, Health database, and Production database, have been

developed and are being updated regularly.
e PCR-RFLPanalysis atk-casein and MHC-DRB3 loci in livestock species was carried out.
* Body weight data revealed significant breed effect at 9, 12 and 24 months of age.

¢ PCR amplification of g-lactalbumin gene promoter fragment using camel DNA was standardized, at
annealing temperature of 62°C and a PCR product of 880 bp was obtained, cluted and characterized
with BamHI, Haelll and Hinfl.

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 successful

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 been borne after transplantation.

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

* Reproductive efficiency of camel can be increased by 10 to 15 per cent by providing two matings
at 0 hr and second at 72 hr interval with average calving percentage of 75 to 80.

e Screening of farm herd against brucellosis by Rose Bengal Plate Test for the whole herd was

found to be negative.
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Camel Nutrition

¢ Analysis of commonly available local feed resources (fodders, trees & bushes) in Bikaner region
indicated higher crude protein values in tree leaves followed by bushes/shrubs, leguminous crops
and grasses.

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

e During scarcity of grazing in the field, feeding of guar phalgati along with green jaal (@ 5
kg/camel/day can sustain the body weight of the grazing camel calves.

¢ For optimum and economic utilization of available feed resources, feed blocks have been prepared
and which have been successfully utilized by the camels.

¢ Feeding complete feed block was adjudged to be advantageous over dry fodder in respect to milk
production, reduced feed wastage, body weight gain, nutrient intake and metabolic profile in
female camels and reduced body weight loss, higher protein, energy and nutrient utilization in

rutting males.

e Status of micro and macro minerals were estimated in fodder and soil in different arid and
semiarid districts of Rajasthan.
Camel Health Research

¢ Mortality in new born calves can be reduced considerably at farm following improved
management and health care practices, as compared to field where it is around 20 to 30%.

» Disease surveillance in camels indicated that sarcoptic mange and trypanosomosis are the major
parasitic infections. Mange incidence can be reduced significantly by adaptation of regular
grooming and monthly washing of each animal.

o The preliminary studies on role of raw camel milk as nutritional adjuvant in human tuberculosis
were undertaken. The patients were given standard thérapy along with raw camel milk @1 It/day
as supplement. Emphathetically improved 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 patients.
The level of micro mineral (Zinc) increased significantly in patients supplemented with camel

NOILLONAJOYLNI

milk.

¢ Immunoglobulin absorption was maximum up to 72 hours after parturition in calves while slight
alteration was noticed thereafter till one month.
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e [n vitro antibacterial sensitivity of commonly available herbs (vegetables) against intramammary
infections revealed maximum antibacterial sensitivity by garlic followed by karela and onion
whereas aloe vera didn't exhibit any antibacterial activity.

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 and
short pay back period.

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

e The average cost of rearing camel is Rs 40-50/camel/day when it is used under carting and the
average daily income from carting ranges from Rs. 250 to 300/- in cities and around Rs. 150/- in
villages.

Extension activities

s Free breeding input is provided to she camels belonging to camel keepers/farmers, which are
brought from nearby villagers every year through genetically improved sires during breeding
season.

e Free distribution of genetically improved studs to Panchayat samities/herd owners through State
Animal Husbandry Department, Jaipur (Rajasthan).

e Animal Health Camps in adopted village, Kisan Gosthies and Kisan Divas at the Centre were
organized.

» Centre participated in the local Camel Festival and other National and State level Livestock Fairs

and exhibitions.

3.3 Infrastructure ‘

The infrastructure facilities include Livestock F arming Unit, Research Laboratories, Small
Anmimal House-cum laboratory, ARIS cell, Agricultural Farm Unit & Farm Rangeland, Residential
complex, Guest House, Camel Museum, New Library cum Administrative building. New Pathology
laboratory along with New Community Centre and Milk Parlour have been added during the year.

Livestock farm: The farm maintains a camel herd of about 260 camels comprising of three
indigenous breeds viz. Bikaneri, Jaisalmeri and Kachchhi. The unit is equipped with one camel
Dispensary and a field Disease Diagnostic Laboratory, 6 sheds, 3 camel boxes, one separate metabolic
shed with provision of individual feeding. The unit also has feed and fodder godown and two weigh
bridges (one mechanical and other electro-mechanical). The farm rangeland area, (block No.l & 2)

g
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have alternate unit of 4 camel corrals, dispensary, new fodder godown, spray yard for camels, post-
mortem room & pit, with road connectivity.

Laboratories: NRC on Camel has excellent modern laboratories at 2 different locations. The
main complex is having Camel Physiology cum Biochemistry, Molecular Genetics, Camel
Reproduction, Camel Health Research, Milk and RIA laboratories. Another complex has Camel
Nutrition and Field Camel Reproduction laboratories. The main complex also has one conference hall
with a capacity of 120 seats. During the year Genetics and Camel Health Research laboratory has been
renovated and modified. Separate Small Animal laboratory & new building of Pathology laboratory
have been added.

Library: During the year library has been shifted to the new administrative cum library
building. It possesseas total of 4889 books. It provides Internet, documentation, reference, current
awareness services, CD-ROM literature scanning through CD-ROMs of VETCD, AGRIS and other
publications. The library also provides photocopying, document scanning and printing facility.
During the year a total of 1382 books were procured of which 643 Hindi and 739 were Scientific Books.

ARIS Cell: Tt provides Internet connectivity with email facility to all sections through VSAT.
Windows based 20 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. Centralized Laser, Inkjet black and colour printing facilities have been
provided to all sections. In additon it also has broadband connectivity facility.

Rangeland: The NRC on Camel has a total of 689 ha. land partitioned in 5 blocks with two tube
wells located in Block No.1& 2. About 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). About 3000 plants planted by the unit were provided care along with 7000 plants
planted by Rajasthan Forest Department, Bikaner which were handed over to the Centre while
performing requisite agricultural operations along with 4000 plants of AICRP. Sowing of fodder crop
seeds in about 25 ha. was carried out in paddock No. 1 and 2, under AICRP scheme. Various agricultural
operations performed in the direction to improve the fodder resources on long-term basis keeping in
view of the grazing behaviour of camel and its requirements. Manuring of farm area was carried out
under AICRP.

Residential complex: Residential colony of Centre possesses a total of 36 quarters at two
locations which includes 2 type V, 5 type IV, 6 type 111, 9 type L and 14 type I statf quarters.

Guest House: Centre has a small guesthouse with a total of 6 rooms which includes two VIP
suits, 2 AC rooms & 2 other rooms non AC & it can accommodate 12 guests. A new lobby has been
added in the guest house during the year.
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3.5 Staff Position (2005-06)

Cadre Sanction In position Vacant
RMP 01 01 -
Scientist 25 15 10
Technical Category 1 10 09 01
Category I1 07 07 -
Category I11 04 04 -
Administrative 10 09 01
Supporting 19 19 -
Total 76 64 12
3.6 Financial Statement and revenue receipt (2005-06)
(In Lakhs)
Head of account Non Plan Plan
Budget Expenditure Budget Expenditure
Estt. Charge 148.00 147.99 - -
Wages - - 19.97 14.41
0.TA 0.20 0.23 - -
TA 1.45 0.96 2.50 1.48
HRD - - 3.00 2.90
Other Charges including Equipment 27.00 27.04 180.88 180.28
Works 14.35 14.35 73.65 73.65
Total 191.00 190.57 280.00 272.72

Revenue receipt/ generation

16.66 lakhs. Achieved more than the target it did not
include the recovery from P. loans.
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4. RESEARCH ACHIEVEMENTS

4.1. Project Title: Improvement of working efficiency of camel under arid and

semi-arid conditions
Sub-project 1 : Studies on blood gases and other related parameters in working camel
Project leader : Aminu Deen
Associate : Gorakh Mal

Arterial blood samples were collected from 9 healthy camels and were analyzed with blood gas
analyzer (pHOx plus C; Nova Biomedical). Average values (Table 4.1.1) for pH, pCO,, pO,, SO,, Na’,
K, CI, HCO, and TCO, were 7.23+0.26, 35.07£6.88mm Hg, 1094+9.37mm Hg, 93.23:+4.23%,
151.62+11.64 mmol/l, 4.174£0.58 mmol/], 124.12+12.88 mmol/1, 17.16+7.37 mmol/l and 18.31+£7.22
mmol/l respectively.

Table 4.1.1 : Blood values from normal healthy camels (MeanSE)

pH pCOg pOz SOZ(%) Na® K Cr HCOy TCO,
(mmHg) | (mmHg) (mmol/l) | (mmol/1) | mmol/l) | (mmol/1) | (mmol/l)

723+ 3507+ 109+ 93.23+ 151.62+ 4.17+  124.12+ 17.16+ 1831+

0.26 6.88 9.37 423 11.64  0.58 1288  7.37 7.22

Sub-project 2 : Evaluation of camel milk proteins and their applications
Project leader : Raghvendar Singh

Associates : Aminu Deen, S. K. Ghorui, S.K. Bhure, M.S. Sahani

4.1.1. Production of camel milk casein enriched powder

To evaluate the health benefit effect of camel milk protein, about 6 Kg camel milk casein
enriched powder was prepared by standardized protocol. The camel milk was filtered, pasteurized by
HTST method and cooled to 2-5°C for overnight. The calcium chloride was added at the rate of 0.02
percent followed by 50 percent diluted HCI at the rate of 4ml per liter and heated to 21°C. After addition
of rennet at the rate of 50 mg per litre, it is kept for setting at 25°C for an hour. The primary and
secondary phases of rennet coagulation, the hydrolyzed casein enriched camel milk coagulum called as
curd is formed. It was further processed for cooking at 42°C, de-wheying, washing at 26°C, 15°C and
10°C, drying at 50 to 80°C and finally followed by grinding of dried curd and was used as test diet in
assessing its role in anti type-1 diabetes. The detailed evaluation of amino acids, mineral and other
biochemical properties are under progress.
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4.1.2. Camel milk skin cream:

The camel milk fat has potential for development as natural food and cosmetics products, since
the milk fat is different from other animals. The average diameter of camel milk fat globule is
comparatively smaller (2.70 micron) and distributed evenly in the milk during standing. The unique
feature of camel milk fat globule is that it exhibits the highest surface area (2.29 m’ for 1 g of fat) and
represents highest average creaming parameter as compared to other dairy animals. The ratio of fat to
solids average 15 40.9. The percent by weight values of fatty acid analysis viz, butyric acid, caproic acid,
caprylic acid, capric acid, lauric acid, myristic acid, myristoleic acid, palmitic acid, palmitoleic acid,
stearic acid, oleic acid, linoleic acid and arachidic acid ranged from 0.31-0.75, 0.2-0.6, 0.2-0.3, 0.2-0 4,
1-1.8,15.9-25.2, 1.7-4.5, 35-29.5, 6.1-19.1, 1.9-11.7, 6.8-24.9, 0.9-2, and 0.6-3.4 respectively. Camel
milk has lower Reichert value of 16.4, low content of short chain fatty acids and high concentration of
volatile fatty acids especially linoleic acid and the polyunsaturated fatty acids that are medicinally
beneficial.

Formulation and its composition:

Whole fresh raw milk was collected
from healthy lactating camel herd maintained .
under semi intensive management system at ’
the NRCC, Bikaner. The milk was processed
by centrifugation at 4000 rpm at 4°C for 10
minutes and the upper cream layer was
separated. The cream was analyzed for |-
moisture content to standardize the
formulation and accordingly the percent of |
other ingredients glycerol, preservative [/ - *& & -, A8
(methyl and propyl paraben and BHA), Fig.4.1.1 Camel milking
sandal powder, perfume, deionized water and ethanol were added followed by homogeneous mixing.
The preparation was kept overnight for its settlement and saturation. Finally it was packed as per
requirement in suitable packaging material for further use in skin care.

Test Trial:

Considering high content of some trace minerals, essential fatty acids, antioxidant property and
smaller fat globule size and quality of fat, camel milk skin cream was formulated. The formulated camel
skin cream was evaluated as “human skin care cream” and given to the different age groups of males
and females for its application on their skin. The feed back was recorded after 3 months of its
applications. Three month initial trials were very encouraging and it was observed that it improves the
shining and smoothness of skin. There was no irritation, sensitization reactions of skin. Two
applications per day were more beneficial and do not impart any oily effect on the skin. It

SINAWHAAIHOV HOUVASHY

R



RESEARCH ACHIEVEMENTS

NRCC Annual Report 2005-2006

has shelf life of three months at room temperature. Further research to extend the shelf life and the
improvement in formula for 100% natural components as well as to test against different skin ailments
is ongoing. For better results, before application of cream it should be rubbed thoroughly by hand palm.

4.1.3 Assessment of commercial viability of camel milk and its value added products:

Considering the merits of camel milk various value added camel milk products were developed,
standardized and evaluated at the Center successfully.

In order to popularize and promote the utilization of camel milk and its products at commercial
level and to assess the sustainability of camel in future, “Camel milk parlour™ (Fig.4.1.2) was started by

the Center as facility for sale of exclusively

camel milk and milk products viz. lassie, soft
cheese or powder, flavored milk, kulfee, tea

and coffee. It will also be a source for revenue [kl

generation in future and help in creating large § :

scale awareness about camel milk and its
products among the people. Overwhelming |
response in sale and the acceptability of these |

camel dairy products is being received from |

[
national and foreign tourists visitors as well as E
other outsiders and students. (Fig4.1.3). .

e & & %

Fig.4.1.2 Camel milk parlour

Figure 4.1.3 Sale of camel Milk products
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4.2. Project : Genetic characterisation, evaluation and conservation of
indigenous camel breeds

Sub Project1 :Studies on qualitative and quantitative genetic parameters in Indian Camel
Project Leader : S.C.Mehta
Associates : M.S.Sahani, U.K.Bissa, B.L Chirania, C.Bhakat, F.C.Tuteja and S.K. Bhure
Body weight and growth

The body weight of camel breeds and sexes were initially recorded at an interval of three
months up to the age of 3 years. Thereafter, annual weights were taken up to the age of 20 vears. The
data were analysed for the period 1977-2006. (Table 4.2.1-4.2.3). As proposed ecarlier that the growth
phase in camels continue beyond 4 years of age and hence this year analysis was carried out. Initially the
data for the camels of 6 and more than 6 years of age was pooled and the growth phase was considered
up to the age of 5 years as per the previous contention. The relationship between body weight and age of
the camel for the four genetic groups and two sexes has been presented in Figure 4.2.1 and 4.2.2
showing that the relationship is almost linear. Subsequently the data were analysed up to the age of 20
years and seven different mathematical equations viz. Linear, Quadratic, Cubic, Compound, Growth,
Exponential and Logistic were utilized and the coefficients were calculated (Table 4.2.4, Figure 4.2.3).
The R* values were also calculated to select the best fit. The Gompertz curve (Fig 4.2.4) was also drawn
to assess its suitability for the explanation of body weight in camel on the basis of age of the animal. It
was found that the growth phase in camel continues up to 100 months and the relationship between the
body weight and age is non-linear. The Cubic regression curve showed the best fit and the R values
ranged from 0.985 to 0.993 for the four genetic groups and from 0.993 to 0.994 for the both sexes (Table
4.2.5and Figure4.2.5).

Reproductive parameters

The information on mating and calving performance of the Center's herd for the year 2005-
2006 is presented in Table 4.2.6. This year the reproductive performance remained excellent. The over
all calving was 87.5%, with Bikaneri 83.33%, Jaisalmeri 100% and Kachchhi 81.82%. The conception
rate was 88.24% which is better than the previous six years performance (Figure 4.2.6). The reasons for
this significant improvement can be attributed to two mating at zero and 72 hours interval along with the
continuous selection and procurement of good males in time from the breeding tract. Out of the she
camels bred under the research schemes, 24 were conceived. This year there were 3 abortions and 8 new
born calves died. The majority of the calves which succumbed to death were born in the month of April

SINHWNHAHIHOV HOUVASHA

and May, 06. This year April and May months were very hot. The stress management may be paid
attention to reduce such mortality in future.
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Mortality at NRCC herd

Breed, sex and age wise mortality for the period April, 2005 to March, 2006 is presented in
Table 4.2.7. Inall 3 Bikaneri, 5 Jaisalmeri, 2 Kachchhi and one Arab cross camel died. The involvement
of digestive and reproductive systems was 36.36% cach. One camel (9.09%) died due to the
involvement of cardio-vascular system. The mortality was 45.45% in females and 54.54 % in males.
The age group wise classification indicated 63.63% mortality in camels greater than 3 years of age
followed by 18.18 % each incalves upto | yearofageand | to 3 years of age.

Field improvement

The opening balance of Centre's herd was 239 camels and the closing balance was 261 camels.
From March 1985 to March. 2006 this Centre has distributed 74 Bikaneri, 7 Jaisalmeri and 1 Kachchhi
male for genetic improvement in the field. (Table4.2.8).

Table 4.2.1: Growth of camel calves birth to 27 months (weight in kg)

Age Bikaneri | Jaisalmeri | Kachchhi Crossbred Male Female Pooled

0 37.61 36.89 36.35 35.54 37.11 37.07 37.09

3 87.56 84.89 82.62 81.09 81.96 88.43 85.67

6 147.90 151.45 146.42 132.33 143.01 151.96 148.43

9 180.25 187.60 185.04 165.25 187.15 179.38 182.52

§ 12 210.01 211,71 203.33 185.55 211.13 206.78 208.56

g 15 228.35 236.19 235.00 ‘201.09 235.03 227.53 230.77

% 18 239.39 245.16 243.67 183.25 24273 237.07 23923

g 21 256.73 263.85 262.47 179.60 261.38 254.62 257.02
(a4

§ 24 2635.31 277.69 273.20 218.67 267.34 270.23 269.09
&3l

= 27 287.74 302.16 300.29 245.40 302.65 287.23 292.96
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Table 4.2.2. Growth of Camel 30 to 120 Months (weight in kg)

' Age Bikaneri | Jaisalmeri Kachchhi Crossbred Male Female Pooled
‘ 30 303.23 306.42 317.33 300.00 317.84 298.01 305.64
’ 33 325.81 325.51 318.82 298.00 328.16 320.51 323.13
, 36 34592 347.95 343.81 339.11 349.00 344.45 346.14
: 48 409.89 405.25 383.90 376.11 408.85 400.51 403.37
60 467.86 457.44 461.55 376.00 469.50 456.09 460.16
72 508.78 527.74 492.44 411.33 545.83 488.44 510.19
84 33T 569.53 516.06 479.00 581.62 509.56 541.76
96 548.26 597.95 558.67 508.00 614.33 528.69 569.80
108 567.80 596.03 558.63 544.67 638.32 526.81 575.97
20 574.67 595.76 548.50 530.50 636.53 541.55 575.88

Table 4.2.3. Growth of Camel - 132 to 240 Months (weight in kg)

Age Bikaneri Jaisalmeri Kachchhi Crossbred Male Female Pooled
132 599.14 594.61 553.38 595.00 644.74 551.80 585.73
144 594.48 559.46 533.33 560.33 622.52 549.33 569.83
156 581.00 566.30 556.50 569.43 635.73 547.86 570.98
168 584.81 546.82 500.00 581.75 648.44 550.41 566.45 %
180 581.20 555.60 542.67 578.86 645.20 560.30 569.73 E
192 548.00 541.78 541.00 561.20 609.60 538.94 547.56 ;
204 .596.83 | 552.20 470.00 568.00 647.33 568.86 576.22 %
216 596.93 535.58 - 572.00 651.60 552.79 569.83 E
228 582.40 536.40 554.00 - 716.00 551.43 558.91 5
240 541.60 598.67 518.67 - 654.67 523.38 548.00




Table 4.2.4. Regression coefficients and R’ values in different mathematical models.
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Dependent Mth

POOLED LINEAR

POOLED CUBIC

2

R-

0.715

POOLED QUADRATIC 0.962

0.993

POOLED COMPOUND 0.520

POOLED GROWTH 0.520

POOLED EXPONENTIAL 0.520

POOLED LOGISTIC 0.676

b0

237.086

126.419

77.2785

204.354

5.3199

204.354

700.00

bl b2

1.9068

6.1302 -0.0192

9.5583 -0.0580

1.0061

0.0060

0.0060

0.0032  0.9871

b3

0.0001

Table 4.2.5. Regression curve estimates for prediction of body weight of different breeds and
both sexes of camel

Dependent

BIKANERI

JAISALMERI

KACHCHHI

CROSS

MALE

RESEARCH ACHIEVEMENTS

FEMALE

Mth

CUB

CUB

CUB

CuB

CUB

CUB

-

R-—

993

990

986

985

993

994

b0
75.9396
71 .45356
78.7486
731315
71.7684

77.1550

bl b2
9.6501 -.0600
10.2883 -.0652
9.5559 -.0604
7.6061 -0376
9.9951 -.0568
9.6433 -.0656

b3

0001

0001

0001

0006

.0001

0001

52 | A i
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Table 4.2.6. Reproductive Performance of the Camel Herd (2005-2006)

Year Traits Bikaneri Jaisalmeri Kachchhi Pooled
Farm R | Total | Farm | R | Total| Farm R | Total
2005 Mating 22 - 34 11 - 26 14 - 16 47+R.
Conception 18 2 20 11 9 20 11 1 12 40+12
(81.82%) (100%) (78.57%) (85.11%)
Calving M 10 0 10 5 7 12 7] 1 8 2248
5 5 0 5 6 2 8 2 0 2 13+2
Total 15 0 15 11 9 20 9 1 10 35+10
(83.33%) (100%) (81.82%) (87.50%)
2006 Mating 16 - 31 12 - 19 6 - 12 344+R
Conception 13 1 26 11 7 18 6 4 10 30+24
(81.25%) = (91.67%) (100%) (88.24%)

R- She camels bred under various research schemes.

Table 4.2.7 : Breed, Sex and Age Wise Mortality at NRCC, Bikaner (2005-2006)

System Breed Sex Age group Pooled
Bikaneri | Jaisalmeri | Kachchhi | Arab | M | F | 0-12 [-3 Above
Cross Months | Years |3 Years E
Digestive 3 1 g 3 3 4 &
Respiratory 2 1 1 3 1 1 3 4 E
Cardio- | 1 | ] s
vascular %
Genital =
: es!
Urinary é
Nervous 5
Others 1 1 el 2 2 Z
Total 3 5 2 1 5 2 2 7 11 =
Mortality

S T «
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Growth in Dromedary Breeds
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Fig 4.2.1. Growth in dromedary breeds.
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Fig 4.2.2. Growth of male and female camels
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Fig 4.2.3: Comparison of observed growth pattern with
different regression curve estimates (pooled breeds).
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Table 4.2.8. Camel herd strength (2005-2006)

Breed Opening | Calving | Purchased I Auction | Closing
Age 1-04-05 31.03.06
Bikaner M F M F M M F M
0-1 Yr 8 g
-2 Yr 6
23 Yr 8
3-4Yr 5
>4Yt 42
Total 69
Jaisalmeri
0-1 Yr 4 9
1-2 Yr 5 3 1 6 3
23 Yr 1 4 3
' 34 Yr 4 1 1 ;
i >4Yt 30 38 3 5 26 39
iy 4 44 118 4 1 5 46 5l
i | Kachechi
' 0-1 Yr 31 I 7 2
'¢ [ yr 6 3 3 1
; 23 Yr 2. 2 I 6 3
2 3-4 Yr - 2 2 2
.' | >4Yr 5 9] 5 a1
| Total 16 29 7 2 2 23 29 E
AxB ' gj
0-1 Yr 3 = 1 1 1 - e
‘ 12 Yr o m 2 - %
| 23 Yr o . . %
L 34 Yr & . - - kg
| >4Yr 2 5 | 1 5 >
| Total 5 5 I T 4 5 2
Grand 92 147 27 14 - - ] 6 5 7 105 156 7
Total
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Gompertz Curve
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Fig 4.2.4. Gompertz curve of dromedary growth data.
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Fig 4.2.5. Observed and cubic regression curve of
crowth of camels (pooled).
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Sub project 2 : Selection for the improvement of draughtability of camel breeds

Project Leader : S.C.Mehta

Associates : M.S.Sahani, R.Singh, U.K.Bissa

Body measurements of all breedable males of the Centre were recorded in November, 2005.
The effect of breed, age and sex on body measurements were given in the earlier reports. Based on the
literature the body length and related traits have significant effect on draughtability, 5, 4 and 3 males,
respectively of Bikaneri, Jaisalmeri and Kachchhi breed were selected mainly on the basis of body
length (Table 4.2.9) and following independent culling level for the other two traits. Of these one male
of Bikaneri and one of Jaisalmeri breed was not used for farm breeding.

The number of available females has increased due to post partum breeding of females under
reproduction experiment. The growth of herd 1s thus expected to increase significantly.

BREEDING PLAN

After selection of breeding males of the three breeds, the pedigree of the breedable females was
studied and following suggestions were given for breeding Centre's camel herd:-

Avoid herd mating.
Farm born stud should not be used on a female related to it either through sire or dam

Table 4.2.9. Breeding plan for the year 2005-2006.

Breed Available females | Studs to be used for Sire Dam Females
(Approx) breeding Bred
Bikaneri 21 620 Godu Purchased 12
622 Modu Purchased 11
624 Rodu Purchased 5
474 Sohanki ka beta 285 151 E
480 Kajalki kabeta 47 78 3 E
Jaisalmeri 12 228 Fatiya Purchased 6 E
218 Punia Purchased 3 %
232 Champia Purchased 10 -
222 Hatiya Purchased é
Kachchhi 8 90 Anchi ka beta 213 305 3 E
114 Patel Purchased 1 7
116 Ghantel Purchased 8
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Sub Project 3 : Molecular genetic studies in Indian camel.
Project Leader : S.C. Mehta
Associates : S.K. Bhure and M.S. Sahani

21 samples of Kachchhi and 13 samples of Jaisalmeri were collected from the breeding tract and
included in the experiment. The CVRL series of microsatellite was analysed. Five microsatllites were
polymorphic and three were monomorphic. The number of alleles ranged from 3 to 5. The observed and
expected heterozygosity along with PIC was calculated. So far 33 microsatellite primer pairs were
procured and 28 were successfully amplified and analysed. 18 were found polymorphic in Indian camel
breeds. The analysis of entire data is in progress.

Sub Project 4 : Molecular cloning, characterization, and promoter analysis of the camel
milk protein gene(s)

Project Leader : Dr. Sanjeevkumar Bhure ( up to 6.2.2006)
Dr. S. C. Mehta (From 7.2.2006)

Associates : Dr. Raghvendar Singh, Dr. M.S.Sahani

The a—lactalbumin and B-casein gene promoter fragments were amplified and characterised.
The £.Coli M 109 line was procured and the competent cells were prepared. The transformation
reagents were prepared and the cells were transformed successfully. The respective promoter
fragments were successfully cloned and the inserts were released and characterized. Sequencing of the
cloned fragments was carried out. Two sequences have been deposited in the NCBI GenBank with
accession numbers AM259943 (1799bp) and AM 259960 (812 bp). The alphalactalbumin gene
promoter in dromedary has now been amplified up to 1800 bp and this sequence will be de novo.

4.3. Project Title: Improvement of reproductive efficiency and to study the
causes of reproductive failures in camel

Sub project 1 : Plasma Estradiol-17 beta mncentra‘tion in unmated female camels in
follicular phase during 20-21 days of breeding season :

The average daily oestradiol profiles in peripheral plasma harvested at 6 h intervals of 4
unmated female camels over 20-21 days have been presented in Table 4.3.1. It varied from 10.3+9.9 to
373.5,48.1 £7.1 t0 241.0 £ 60.6, 41.5 £12.2 to 303.8 £155.6 and 36.2 7.3 to 240.3 pg/ml plasma in
different animals. The statistical analysis of the levels of oestradiol 17 beta revealed that differences
were not significant over different days in 2 animals, while a few significant differences over the days
were observed in remaining 2 animals. In general, the concentration of this hormone observed in
present study was greater than those reported previously.

g
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Table 4.3.1: Daily (Mean £ S.E.) Estradiol-17 {5 profiles of 4 female camels over 20 days
Animal | D1 D2 D3 D4 D5 D6 I fii D&§ D9 D 10

No.
| 349 103 443" 558° 482° 712 2T 780"  455%" 686 74.0
| +99  +59 137 +29 1282  +164 481 +7.8 495 +12.6
345 1312 1554 1312 2123 1722 2044 1680 2410 2089 744
+314 +£33 +316 +193 +73.0 +726 1674 +606 +760 +7.1
" 109 90.1 644 737 676 574 722 638 3038 2133 561

+154 +94 £182 +77 145 +172  +6.7 +155.6  +113.4 +4.1
489 362 533 420 1134 606 65.1 412 36.3 48.8 475

+73 4187 +102 +42.6 +124  +257 2.8 +4.3 +1.7 +2.6
D1l DI2 |D13 |D14 [D15 |DI16 D17 |DI18 D 19 D20 |D21
80.3° 834 830 577  1045% 950 4855 1020 658 1209 3735
+10.9  +19.6 +239 +7.0 +254 +182 124 1451  +170 1662
76.9 48.1  107.0 643 e 89.4 721 668 79.3 116.7  159.06
+7.7 +71 +89 +83 +43 +£205 76 £87 +89  £229 16388
75.8 88.1 994 1306 159.1 815 1273 1185 813 54.0 415
+153 151 £21.5 4607 +72.8  #38.7  +31.9 4443  +17.0 4338 +12.2

65.5 46.0 490 151.5 9438 73.8 53.1 67.0 74.9 128.7 2403
+19.3 44 £1.7 799 452 1305 70 95 +37.7 +

(o]

th
(%)

The present study findings also verify the concept that concentration of this hormone remained
high in unmated female camels throughout breeding season. Compared to the cow and the mare the
levels of estradiol in the estrous cycle of camel were higher. It is possible that higher level of estradiol
in the camel is due to development of more follicles in the estrous cycle. This phenomenon is probably
associated with the fact that the camel does not have a luteal phase and its ovaries are consistently
producing active follicles. It is expected that high levels of this hormone in non-pregnant female camels
can only be possible due to ovarian follicles secreting this hormone in peripheral circulation. This gives
an indication that follicles capable of estradiol secretion are almost always present in an unmated
female camel during the breeding season.

Sub project 2 : Abolition of sexual drive in male camels after rut- correlation with
testosterone profiles

To evaluate * [f the libido and sexual function differences in male camels during post rut phase
viz. abolition oflibido vs. good libido is due to their current testosterone profiles?

SINHWHAHIHOV HOUVASHY

Collection of semen was accomplished by artificial vagina method. The libido, copulation in
AV and semen donation during mid January- February months was adjudged to be equivalent in all the
camels. But at post rut stages, i.e. mid April to mid June, the sexual drive of these camels
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differed greatly. Based on their copulation reaction (Good/ Poor), copulation time, volume of semen
ejaculate and pattern of semen ejaculation during mid April- mid June 2004, the animals were divided
into 2 groups of 4 camels each. Group A comprised of 4 male camels which maintained sexual drive
and performed in artificial collection of semen equivalently well to that of rut period. Group B
comprised of another 4 male camels which exhibited continual loss of sexual drive, erectile dysfunction
of penis, less powerful thrust in artificial vagina, low copulation time and no or low ejaculate volume.
Blood was collected from these animals at ' hr intervals for 6 hrs continually once in a week over 8-9
weeks period of study for analysis of testosterone by Radioimmunoassay (RIA). Means of copulation
time and semen ejaculate volume of 2 groups were compared by students-t test. One way analysis of
variance was used to compare overall average testosterone profiles of 2 groups for 8-9 weeks period,
average weekly testosterone profile and average overall individual testosterone profile of 8 camels.

Results on copulation reaction, copulation time, erectile penile dysfunction, volume of semen
ejaculate, number of no, low and normal ejaculate in 8 camels of 2 groups of post rut phase have been
presented in Table-4.3.2.

Table 4.3.2 : Copulation reaction, copulation time, erectile penile dysfunction and semen
ejaculation in 8 camels of 2 groups during post rut phase.

Group/ | No.of Copulation reaction Copulation | Number | Volume of No Low Normal
Camel No.| attempts time (Sec) |of erectile| semen (ml) |ejaculates|ejaculates|ejaculates
for semen penile
collection dystuction

Group Good  Fair  Poor

A

1 10 8 1 1 2409 + 0 325+ 0 4 6

222 0.47
2 7 1 - - 281 +£499 0 314+ 0 2 5
0.49

3 6 4 6 1 26465627 = 0 2914052 0 0 6

4 6 6 - - 197.1£24.5 0 1.55 £0.18 0 I 5
Total 29 25 2 2 249.4+19.4 0 2794025 0 7 22
Group

B

5 8 - - 8 152+40.6 2 0.71£0.18 2 6 0

6 7 - - 7 105.3+39.9 1 0.42+0.23 4 3 0

7 7 - - 7 51£24.9 5 0.45+0.42 5 l 1

8 3 - - 3 4334438 2 0.33£0.33 2 1 0

Total 25 - - 25 95+18.4 10 0.51+0.14 13 11 1

a0 L
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Copulation reaction:

There was no significant difference during peak of rut in 2 groups of camels. But during post rut
stages the performance of 2 groups was not similar. On average Group A camels were adjudged to
exhibit good, fair and poor grade copulation in AV on 25,2 and 2 out of 29 occasions, respectively.
which was much better than the performance of Group B camels which were adjudged to exhibit good,
fairand poor grade of copulation in AV on 0,0 and 25 out of 25 occasions, respectively.

There was no significant difference during peak of rut in 2 groups of camels. But during post rut
stages the performance of 2 groups was not similar Average copulation time in seconds of Group A
camels (249.4 +19.4) was significantly higher (P<0.01) than Group B camels (95 + 18.4).

[t was not observed in any of the 2 groups of camels during peak of rut phase. But during post rut

phase, it was different in 2 groups. Group A camels never (0%) showed erectile penile dysfunction,
while Group B camels exhibited complete erectile penile dysfunction on 10 out of 25 attempts (40%).

The ejaculate volumes during peak of rut were equivalent in both the groups. But, during post
rut phase, it was different between 2 groups. Average volume of semen ejaculate measured

significantly greater (P<0.01) (2.79 +0.25 ml) in group A camels than group B (0.51 £ 0.14). No, low
and normal volume ejaculate were observed to be 0/29 (0%). 7/29 (24.1%) and 22/29 (75.8%) in Group
Aascompared to 13/25 (52%), 11/25 (44%) and 1/25 (4%) in Group B camels.

Testosterone profile

The mean + S.E. of plasma testosterone concentration for the two groups of camels has been
presented in Table 4.3.3. The overall mean + S.E. of plasma testosterone profiles was measured 1641.7
£77.5 and 2253.7 £110.5 pg/ml in two groups, respectively. Analysis of variance revealed that average
testosterone profiles in group B were significantly higher (p<0.01) than group A.

Overall mean + S.E. of individual profiles of 8 camels of two groups, analysis of variance and
critical difference have been presented in Table 4.3 .4, whi:':h indicate significant individual differences
n testosterone profiles within and between groups. In both the potent as well as impotent groups,
mdividuals with relatively high (208), group A (2509.6 + 212.2), (222 (2353.8 = 151.3) and
226(4200.7 +250.7) of group B), middle (218, Group A (1648.0 £ 123.0)) and low testosterone (224

(1113.3 £85.1)and 214(1149.5 £77.9) Group A, 128 (1109.5 +75.3)and 122 (823.1 +46.8) of group
B) concentrations were observed.

Individual weekly mean * S.E. profiles of camels along with critical differences at 5 and 1 %
levels are presented in Table- 4.3.5 and it is obvious that the variation between and within animals are
evident in majority of the animals.
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These results indicate that the testosterone concentration is not positively correlated
(r=-0.185) with libido and potency at this particular time period.

Table 4.3.3 : Mean + S.E. of plasma testosterone profiles (pg/ml) of potent (Group A) and
impotent

(Group B) groups of camels during post rut period of mid April to mid June.

Groups No. of camels No. of Mean + S.E. F value
observations

Group A 4 374 1641.7+77.5 20.8%*

Group B 4 358 22537+ 110.5

** represnt significance at 1% level

Table 4.3.4 : Mean + S.E. and critical difference of plasma testosterone profiles (pg/ml) of
8 camels individually for 2 groups.

Camel No. Mean + S.E. over 8- F Value Critical difference
9 weeks of study at 5 and 1%

Group A
208 2509.6+212.2 55.179% 4298 564.9
224 [113.34£85.1

%)

E 218 1648.0+£123.0

S8

E 214 1149.5+77.9

-

= Group B

s

Z 128 1109.5+75.3

s,

o | 226 4200.7+250.7

<

25

§ 222 2353.8%151.3
122 823.1+46.8
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Table 4.3.5 : Mean =+ S.E. of Plasma testosterone profiles (pg/ml) of camels over 8-9 weeks of

study
Group and Testosterone (pg/ml) / Weeks Critical
identification difference
of camel
Group - 1 1 2 3 4 o 6 7 8 9 5% 1%
level | level
208 11443 47103 6342+ 56579 21926 2950.6 11194 2082.8 16493 1130 1485
+219.7 +8493 181.6 +684.7 +4432 2753 2559 *1356 532
218 5169+ 2066.8 711+ 3092+ 730.1+ 2375.1 563.8+ 1956.6 23165 671 883
121.7  +403.9 1105 405.9 84.7 +286.1 48.0  £282.6 £226.2
214 15456 9089+ 884.1+ 4023+ 17873 8849+ 20255 981.9+ % 437 574
+217.6  156.1 147.7 398 2070 1784 £2176 176.1
224 1017.4 10422 19114 35083+ 1205.6 4694+ 3798+ 1694+ 668+ 552 726
+103.1  *111.4 £3593 1141 #1353 2622 85.2 371.6 108.5
Group-I1
222 40255 1592+ 33965 17954 2637.6 2208.1 35554 1370.1 12048 929 1221
+567.2 159.6 £5094 £1257 +4539 £4025 43956 44276 199.0
128 1389.1  440.1x 12763 13513 684.5+ 1903.6 1044.1 916.4+ = 439 577
+307.7 557 1732 £774 81.4  £163.0 =265.0 1320
122 535.1+ 3445+ 8162+ 12128 11409 8709+ 909.7+ 680.8+ = 269 353
107.1 529 784 1215 +108.6 1454 119.8 66.4
226 4038.0 59535 3414+ 43950 47339 60783 3807.0 2575.1 2867.7 1882 2474
+8353 48059 5974 7009 49899 +722.8 +3983 +578.1 +606.6

Sub project 3. Testosterone profiles in male camels and its correlation with sexual libido

Camel is sexually active during a particular part of the year called rutting season. It has been
observed under artificial collection of semen program that libido; copulation in AV, copulation time,
thrusts and donation of semen is at peak during mid January- February in this arid tract of Western
Rajasthan, India. Following this peak period, libido is observed to vary in different males. Some male
lose sexual drive, refuse to mount female or else if mount exhibit weak thrusts during copulation or
show erective penile dysfunction and ejaculate no or little semen. While some other male continue to
exhibit good sexual drive and perform equivalently well as during rut in regards to copulation in AV,
thrusts, erection of penis and ejaculation of semen for another 2-3 months.
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Testosterone is an important male sex steroid hormone. Rutting behavioral changes exhibited by male
camel and artificial semen production are associated with an endocrine surge in peripheral plasma
testosterone concentration. A study was conducted on 4 Jaisalmeri male camels, which were well
trained for copulation in artificial vagina and donation of semen for the past two years. The study
comprised of monthly monitoring of plasma testosterone profiles at intervals of 10 minutes to 4 hours.
The testosterone hormone profiles were correlated with sexual libido.

Monthly mean + S.E. of peripheral plasma testosterone profiles has been presented in Table
4.3.6. Peripheral plasma testosterone profiles were relatively low during July, August and September
months in 3 and up to end of November months in remaining one animal. It started increasing by the
end of October in 3 and quite later by the end of December in remaining one animal. It continued to
increase steadily and reached peak levels by the end of December in one, by the end of January in yet
another and by the end of February in remaining 2 animals. Peak levels between animals were
significantly (p<0.01) different. After peak, the hormone concentration start declining slowly and
reached low pre-rut levels by the end of March in one, and by the end of April in another two. In
remaining one animal the testosterone levels were still relatively and significantly (p<<0.01) higher than
pre rut period by the end of April month. In this particular animal the onset of increase was also
delayed. Monthly variation within animals during increase and decrease period were significant
(p<0.01).

Sexual Libido:

All the 4 camels had no appreciable sexual libido during months of October and November as
evident by data on copulation time and semen volume ¢jaculated for a total of 113 attempts during the
period, taking 20-29 attempts from individual male. The libido did not improve substantially in the
month of December in 3 of the 4 animals while one animal exhibited significant improvement during
this period. Individual variations were observed in libido pattern. Libido improved in animal No. | in
January month and reached peak in February followed by gradual and consistent decline in subsequent
months. In Animal No. 2, libido improved in January, reach peak in February and maintained
substantially in March, April and May months. In animal no. 3, it improved slowly in January and
February months, peaked in March and maintained substantially in April and May. In animal No.4,
libido improved in December month, at peak in January, February and March months and decline
slowly afterwards.

Analysis of variance between months revealed that peripheral plasma testosterone
concentration, copulation time and volume of semen ejaculated varied significantly (p>0.01). Animal
wise Pearson correlation coefficients between plasma testosterone concentration, copulation time and
volume of semen have been presented in Table 4.3.7 and 4.3.8. Correlation analysis revealed that
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copulation time and volume of semen are correlated with changes in plasma testosterone concentration.
Similarly copulation and volume of semen are correlated.
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Table 4.3.6. Mean + S.E. of monthly peripheral plasma testosterone (pg/ml) profile in
Jaisalmeri male camels over a period of 10 months.

Camel | July | Aug. | Sept. Oct. Nov. Dec. Jan. Feb. March | April May

No.

1 - 9315 10815 1288.6 23892 7457 55958 15475 948 223 17243+

£372 963 486 #1342 42719  +422 1896 741 400 138

2 8524 10078 3986 15574 17268 70005 67866 152042 28197 9166  683.953
£301 4317 4356 4556  +149.6 4848 44534 49543  +1509 731 0

3 926 9081 6254 11672  S17.6 30123 72937 76245 51115 27761 29132+
1749 +548 412 4347 374 1416 5097  +6669 +4d56 204 120

4 10126 677.5 6079 52043 41393 78369 146446 98194 16662 8218  1329.98
$333 4352 4431 41627 2619 5216 49364 47266 1162 462 9308

Table 4.3.7. Range of monthly Mean + S.E. of Peripheral plasma testosterone profiles (pg/ml)
and consequent sexual performance in terms of copulation time (seconds) and
volume of semen (ml) of 4 camels.

Month Plasma Month of No. of Copulation Volume of

testosterone semen attempts | time (Seconds) | semen (ml)

(pg/ml) collection semen
collection
September end 1081.5+96.3  October 10-11 6.81 +4.60 0.028
October end 1288.6 +48.6  November 17-18 2.142.7 0
November end 2389.2 +130.2 December 6-8 83.25+13.98 0.34 +£0.11 Fg
December end 7457+271.9  January 8-9 237.44+32 1.88 +0.32 fgg
January end 5595.8 £+ 422 February 2-6 288.25+27.3 2.5 +0.28 E
February end 1547.5+89.6 March 10-14 200.8 £35.71 1.95 +0.41 %
™

March end 948 £ 74.1 April 9-12 138.8 £24.66 1.49 +£0.47 g
April end 2423 +49.0 May 5-6 119.6 +13.79 1.8 +0.43 %
May end 172.4+13.85 June < Iy
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Table 4.3.8: Monthly Mean = S.E. of Peripheral plasma testosterone profiles (pg/ml) and
consequent sexual performance in terms of copulation time (seconds) and

volume of semen (ml) of camel No. 2

Month of hormone | Plasma Month of | No. of Copulation Volume of
analysis testosterone semen attempts | time semen (ml)
(pg/ml) collection | semen (Seconds)
collection

September end 398.6+ 35.6 October 10 13.3+13.3 0.05+0.05
October end 1557.4455.6 November 18 5.94+5.94 0.01+0.01
November end 1726.8+149.6 December 6 206+49.2 0.91+0.32
December end 7000.5+484.8 January 8 332.5438.1 1.87+0.49
January end 6786.6£453.4 February 2 360.5+20.5 4.66+1.78
February end 15204.2+954.3  March 11 292.7424.0 2.18+0.38
March end 2819.7+150.9 April 9 290.7+445.8  2.77+0.61
April end 916.6+73.1 May 6 239.61432.5 2.41+0.58
May end 683.9£37.5 June

Table 4.3.9 Monthly Mean + S.E. of Peripheral plasma testosterone profiles (pg/ml) and

consequent sexual performance in terms of copulation time (seconds) and
volume of semen (ml) of camel No. 3

Month of hormone | Plasma Month of No. of Copulation Volume of
analysis testosterone semen attempts | time semen (ml)

(pg/ml) collection semen (Seconds)

collection

September end 0254 +41.2 October 11 8.09+8.1 0.0184+0.018
October end 1167.2 £34.7  November 17 5.82+5.82 0.014+0.014
November end 5176+374 December 6 106.83+27.59  0.7540.31
December end 30123+ 141.6 January 8 137.1£21.5 1.34+0.20
January end 7293.7+509.7 February 5 203+60.2 2.4+1.36
February end 7624.5 + 666.9 March 10 224.5+26.9 2.6+0.38
March end 5111.5+445.6 April 11 199.24+29.6 2.9740.61
April end 2776.1 £204  May 5 172.2426.7 3.4+0.82
May end 291.3+19.36 June

g - .
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Table 4.3.10. Monthly Mean =+ S.E. of Peripheral plasma testosterone profiles (pg/ml) and
consequent sexual performance in terms of copulation time (seconds) and
volume of semen (ml) of camel No.4

Month of hormone | Plasma Month of | No. of Copulation Volume of
analysis testosterone semen attempts | time semen (ml)
(pg/ml) collection | semen (Seconds)
collection

September end 607.9 £43.1 October 11 16.09+ 1094  0.09 £0.06
October end 52043 +162.7 November 18 6044+ 1535 0.23+0.11
November end 4139.3+261.9  December 8 323+328 2.12+0.41
December end 7836.9 +521.6  January 313327 3.27 £0.64
January end 14644.6+ 936.4  February 6 352.6+49.5 4.41+049
February end 9819.4+726.6  March 14 336.2+22.7  2.6410.54
March end 1666.2 £116.2 April 12 203.4+30.3 1.89 £0.45
April end 821.8 6.2 May 5 139+ 21.6 1.3 +£0.30
May end 1329.98+53.08  June

Table 4.3.11. Animal wise Pearson Correlation Coefficient between Testosterone

concentration, Copulation time and volume of semen

Animal No. Testosterone with Testosterone with Copulation time with
Copulation time volume of semen volume of semen
1 550 343 .861
2 510 316 745
3 536 393 .894
4 503 402 758

Plasma testosterone concentration were low during summer months prior to rut, it increased and
at peak during winter months of rutting season followed by decline to pre rut level at variable periods.
The sexual libido was almost negligible during October and November months. Following endocrine
surge of testosterone, libido started to improve but appreciable improvement in sexual libido were
observed after elapse of several weeks of endocrine surge. The libido was in peak during winter months
of January and February coinciding with peak of testosterone. Decline in testosterone concentration
were more abrupt, these were associated with reduced sexual libido in terms of low copulation time and
volume of semen ejaculated but complete cessation of libido occurred several

weeks after the declined hormone concentration.

In previous studies on abolition
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of libido after rut, we have observed that concurrent testosterone profiles during post rut phase were not
correlated with concurrent sexual libido. These combined with present study results indicates that it
takes several weeks time to improve the libido after onset of an endocrine surge. Similarly it takes
several weeks time for cessation of libido after withdrawal of testosterone surge.

Sub project 4 : Cryopresavation of camel semen

Eleven adult and trained Jaisalmeri camels of this Centre, age varying from 7-11 years were
taken for this study and a total of 70 semen samples with good pre freeze motility were subjected to
freezing, each sample in duplicate. Semen samples were harvested during winter, which is rutting
season for camel in this country. Samples were collected at an interval of 2-3 days from individual
camels. Cryo-preserved samples were subjected to post thaw motility studies as mentioned in
objectives.

One way analysis of variance was used to study the effect of animals on pre-freeze motility of 70
samples from 11 male camels. Post thaw motility of duplicate vials of same semen sample frozen in
same batch and preserved in same conditions was compared by paired t-test. Post thaw motility of
semen vials incubated in 2 different conditions after thawing was also compared at different time
intervals after thawing.

Pre freeze sperm motility (PFM)-
Of the 70 semen samples from 11 male camels, selected for cryopreservation studies, the

average pre freeze sperm motility varied from 47.00 £ 4.37 to 70.00 £+ 4.08 percent and it did not differ
statistically among male camels (Table-4.3.9).

The maximum post thaw motility observed in different samples after thawing ranged from
0-55%.

As mentioned in Table 4.3.9, 26/70 (37%) cryopreserved semen samples exhibited > 30 % post
thaw motility, another 10/70 (14%) exhibited 20-30 % post thaw motility while remaining 34/70 (48%)
exhibited lower or nil post thaw motility revival. Overall mean £ S.E. for post thaw motility and grading
wise mean = S.E. for individual animals have been shown in Table 4.3.12.

A comparison of pre thaw motility and post thaw motility for 11 camels have been presented in
Fig. 4.3.1, which shows that sperm motility decreased from 23.5 to 47.5 % as a result of single freeze
thaw procedure of camel spermatozoa.

Post thaw motility in duplicate vials of same semen sample frozen in same batch:

Post thaw motility of same semen sample cryopreserved in duplicate vials in same batch
differed significantly as revealed by 49 duplicate sample studied, results of which are presented in Table
4.3.10 and depicted in Fig.4.3.2. Out of 49 duplicate samples studied, 20 samples exhibited wide
variation and difference was significantin4/11 males.
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Longevity of 35 post thaw motility : Semen samples, which exhibited greater than 25 % post
thaw motility were incubated either at 37°C (n=17) or at 4’C (n=18) and sperm motility was examined at
0.1,2,3,4 and 24 hr after thawing. The results are presented in Table 4.3.11 and depicted in Fig.4.3.3,
which shows that sperm motility preserved for longer time at 4°C as compared to 37C. As shown in the
Table 4.3.14, at O hr, the post thaw motility in the 2 groups (34.7 £1.63 vs. 35.5 £1.89) was not different
butat 1, 2, 3, 4 and 24 hr of incubation it was significantly greater (P> 0.01) in samples incubated at
refrigeratory temperature than at 37°C. At 37'C, the reduction in motility was about 50% than at Ohr. At
2.3.4and 24 hr after incubation, almost 93, 99 and 100 % spermatozoa lost motility. At4'C incubation,
the percent decline was 17,30, 35.8,44.1 and 65.5%, at 1, 2, 3,4 and 24 hr of incubation.

» Postthaw motility of different semen samples varied from 0-55%.

e 37% semen samples were adjudged to be fit for insemination based on post thaw
motility criteria.

e Postthaw motility of duplicates of same semen sample varied significantly.

e Post thaw motility was maintained for relatively shorter period when incubated at 37°C

as compared to at4'C.

Table 4.3.9 : Pre Freeze and post thaw motility of semen from camels

CAMEL No. No. of Pre- freeze No. of No. of No. of
samples motility samples with | samples with | samples with
Mean+ S.E | PTM>30% | PTM 20 %-< | PTM <20%
30%
l 9 60.55 +3.76 6 2 1
2 5 474437 0 0 5
3 7 64.28 + 3.85 3 1 3
E 9 62.77 +3.23 2 3 4 &
5 4 70 + 4.08 2 0 2 g
: 6 3 68.33+10.14 1 1 1 C
7 5 57 +5.84 1 0 e 2
8 6 65.83 £2.72 3 I 2 =
9 6 64.33 +3.54 1 2 3 =
10 8 56.87 + 4.73 3 0 5 E
1 8 59.28 +5.45 4 0 4 7
Total 70 26 (37%) 10 (14%) 34 (48%)
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Table 4.3.10 : Variability in post thaw motility of 49 cryopreserved duplicate semen samples

S. No. N PEM (%) PTM-1 PTM-2 T Value Significance
(%) (%)
] 7 60.55+3.76 17.85 + 3285+ 3.074 05
5.65 4.86
2 2 47 +4.37 25+25  10.0+5.0 3.000 NS
3 5 6428 +385 1000+ 254+4.14 3.405 05
5.26
4 7 62.77+323  11.71+ 20.71 + 3.163 05
497 5.28
5 2 70 + 4.08 10.00+ 225+125 1.667 NS
7.07
6 3 68.33+10.14 1233 + 25.00 + 1.952 NS
5.36 11.54
7 3 57+5.84  6.66+440  16.66+ 1.000 NS
10.13
8 5 65.83+2.72 162+4.11 31.00+ 4.09 05
6.20
9 5 6433+354 84+323 194+773 2.32 NS
10 3 56.87+473 2100+ 3335+ 1.939 NS
9.45 12.01
11 7 5928 +545 1485+ 22.14 + 1.722 NS
6.29 6.38
Overall 49 12.83 + 24 46 + 8.09 01
1.72 2.12

PFM : Pre freeze sperm motility
PTM : Post thaw motility

g
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Table 4.3.11: Post thaw motility of 35 cryopreserved camel semen samples at various intervals
after thawing at 37°C & 4°C incubation

SiNo. | 37°C| 4°C | 37°C | °€ [3°C | e |31 C [ 4°C | 37°C | 4°C | 37°C | 4°€

Oh Oh 1h 1h 2h 3h 3h 4h 4h 24 h 24 h
40 10 35 35 0 0 30 0
30 15 40 40 25
3 40 35 18 30 0 30 0 25 0 20 0 3
4 30 35 2 30 0 15 0 15 0 10 0 3
5 30 30 25 25 2 20 0 20 0 20 0 10
6 30 40 18 35 3 20 0 20 0 20 0 20
7 35 25 10 25 0 25 0 15 0 10 0 10
8 30 35 18 30 0 30 0 25 0 20 0 3
9 40 45 37 40 0 40 0 40 0 40 0 25
10 45 25 30 15 2 8 0 8 0 8 0 5
11 25 35 2 20 0 15 0 15 0 10 0 8
12 45 25 38 20 20 8 2 18 0 18 0 18
13 25 35 10 15 | 10 0 8 0 6 0 5
14 35 25 25 20 2 15 0 13 0 12 0 12 -
15 35 50 5 50 0 40 0 40 0 40 0 10 E
16 45 40 30 35 0 35 0 28 0 20 0 2 %
17 30 50 15 40 0 40 0 40 0 35 0 35 ;
18 30 25 22 15 13 13 %
Over 347 355 18.11 2944 223 2488 011 2277 0 19.8 0 12.22+ g
all + + - *+ # * + + * + 3t 2,11 3
1.63 189 273 228 121 275 0.11 252 2.49 é

*Significantly different

= N
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Table 4.3.12: Animal wise overall and grade wise Mean £ S.E. of post thaw motility

Camel No. Overall MeanzS.E. for MeantS.E for MeantS.E. for
meantS.E. post samples >30% samples >20% samples <20%
thaw motility motility (range) | but<30% motility | motility (range)
(range) (range)
1 25.633.6(0-45)  38.1x1.6 (30-45)  21.2£1.2 (20-25) 512.0 (0-10)
2 6.1£1.8 (0-15) - = 6.1£1.8 (0-15)
3 15.5£3.7 (1-35)  31.2+1.2 (30-35) 20 6+1.5(1-12)
4 15.7403.2 (0-40)  33.7£2.3 (30-40)  21.6+1.6(20-25) 5.741.3(0-10)
5 20+4.9 (5-35) 33.3£1.6 (30-35) 20 10+2.0(5-15)
6 18.6+6.4 (2-45) 45 (25-45) 20+2.9(20-25) 3.5¢£1.5(2-5)
7 9.3+4.6 (0-35) 35 - 5.7+2.5(0-5)
8 21.4%4.4 (0-45) 40£2.9(35-45) 22.521.4(20-25) 6.5£3.6(0-15)
9 13.5+4.3 (2-45) 45 21.6£1.6(20-25) 5.5£1.3(2-10)
10 22.1+5.5 (1-55) 45+4.5 (35-55) 25 6.5+2.1(1-15)
11 20.6+4.7 (1-50) 40+3.8 (30-50) - 7.611.9(1-18)
Fig. 1: Pre-freeze and post-thaw motility of cryopreserved
camel semen from eleven camels
100
e 80
= 60 B PFM
% 40 B PTM
= 20
1 2 3 4 5 6 7 8 9 1011
Animal No.

FT
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Fig 2: Post-thaw motility of camel semen
differs in duplicate vials of semen sample
cryopreserved in same batch

EPTM-1 (%)

;E i jig éiéi é ii WPTM-2 (%)

Animal No.

Motility (%)

Fig. 3: Motility profiles of frozen and thawed
camel semen at different intervals after thawing

incubated at 37°C vs 4°C celcius

o 40

g

£ 30
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[ =R ]
= ——4°C
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=
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Oh 1h 2h 3h 4h 24h

Interval after thawing

Evaluation of camel semen in the laboratory

Artificial collection of semen from camels is routinely practiced in breeding season every year
since 1999. Egg yolk tris fructose citrate caffeine dilutor is used for dilution of camel semen. Physical
characteristics of camel semen were noted and microscopic observations of sperm rich fraction, which
settles down in the bottom of the tube were regularly conducted and video graphed.

Physical characteristics of camel semen:

Camel semen is thick, frothy and gel like in consistency (Fig. 4.3.4 & 4.3.5). Its color varies
from sparkling white to off white. Volume varies with age and sexual libido of the animal. In young
animals, it may be 1-2 ml, which increases to 3-5 ml in middle aged and 5-10 ml in old aged animals.
Similarly, in the beginning of rut period, when sexual libido of the camel is weak, the ejaculate volume
is low. At the peak of the rut, the average volume is between 5-10 ml and it may reach up to 20 ml in
some cases.

53
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Physical Problems in diluting camel semen:

Camel semen does not mix with physiological buffers and egg yolk based tris buffer extenders.
If we add semen extender in a collection tube containing freshly ejaculated camel semen, it floats up to
lie on the top of the semen extender, which occupies bottom part and two remain non-miscible (Fig.
4.3.6). This indicates that freshly ejaculated camel semen is lighter than semen extender. After few
hours of storage, we observe remarkable changes, as a result of which, not only, 2 layered semen and
semen extender are converted into 3 layered structure but semen and extender also exchange their seats.
The semen, which initially floated on to the top of the tube on addition of semen extender, now settles
down in the bottom of'the tube, while, extender which was settled initially in the bottom of the tube, now
rises above the semen (Fig. 4.3.7). On the top, a thin clear transparent layer of fluid is observed (Fig,
4.3.8). It appears probable that freshly ejaculated camel semen, which is lighter than semen extender,
undergoes certain biochemical changes, as a result of which, it gets divided into 2 parts viz. sperm
containing heavy fraction, which settles in the bottom and sperm less lighter fraction, which forms a
clear transparent layer on the top.

Qualitative Laboratory Evaluations:

Qualitative laboratory evaluation of camel semen is difficult and certain evaluation tests are
merely impossible.

Mass Motility Examination:

Camel semen does not exhibit mass motility due to entrapment of spermatozoa, because
spermatozoa in camel semen are entrapped into discrete packets (Fig. 4.3.9). These packets can be
compared with tightly packed and sealed containers. Entrapped spermatozoa do not find any space to
move, as such there can be no mass motility, as observed in cattle, sheep, goat and buffalo, in form of
swirls and waves.

Individual Sperm motility:

Individual sperm motility is observed only when spermatozoa are released from enclosed
packets. The entrapped camel spermatozoa are released slowly by an unknown mechanism. The rate of
release of spermatozoa is too slow, hence individual sperm motility evaluation can be possible on a
small fraction of total sperm contents. Packets containing spermatozoa, when get emptied of it, are
converted into an empty vacuole like structure (Fig. 4.3.10). The process of release of spermatozoa is
too slow, as evident from microscopic examination of stored spermatozoa in which packets full of
spermatozoa can be observed for several days and weeks.

Sperm concentration

Microscopic structure of discrete packaging units of entrapped spermatozoa itself is self
explanatory that sperm concentration by hemocytometric method is not possible as spermatozoa are
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- neither separated to enable their counting, nor an uniform distribution on dilution can be ensured. As

- such, an exact enumeration of sperm concentration is impossible in camel semen.

There 1s no mass activity in freshly ejaculated camel semen due to entrapped spermatozoa. For

the same reasons, it is not possible to enumerate sperm concentration in camel semen. Similarly,

- individual sperm motility examination can be performed on diluted semen after a lapse of few hours
" when spermatozoa are rendered free.

SINAWHAHIHOY HOYVASHY

Fig.4.3.6 Non-miscible layer Fig.4.3.7 Semen changes Fig. 4.3.8 Sperm less
‘ of semen with extender after setting transparent fraction
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Fig.4.3.10 : Empty vacuole like structure after spermatozoa release

Sub-project 5 : Assessment of sperm head membrane integrity with fluorescent microscope
Project Leader : Gorakh Mal :
Associates : Aminudeen

The study was undertaken with fluorescent microscope (Olympus CX41). The purpose of
using this technique was an added advantage being its sensitivity and easy detection of
dead spermatozoa. Sperm head membrane integrity was measured by counting non-damaged
spermatozoa, defined as non-stained by Hoechst 33258, Under ultraviolet (UV) light, membrane intact
spermatozoa showed little or no blue fluorescence head. The head portions of dead spermatozoa get
blue staining and give bright fluorescence under the microscope. At least 150 spermatozoa were
counted from different fields to assess the sperm head membrane integrity. Figure 4.3.11 showed a
clear view of live and dead spermatozoa. The live spermatozoa does not get stained
with Hoechst dye because theyhave intact cell membrane where as dead spermatozoa
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appears bright blue in color i.e. they get stained with Hoechst dye as they do not have intact cell
membrane. Figures 4.3.12 (fused head and tail) and 4.3.13 (clumps) showed abnormality found in the
sperms. Further study based on large number is in process.

Figure 4.3.11: Live (unfluoresced) and dead (fluoresced) spermatozoa (60X)

Figure 4.3.12: Abnormal spermatozoa with fused head and tails (60X)

57
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Figure 4.3.13: Clumping of spermatozoa (60X)

Sub-project 6 : Application of sonography and other diagnostic techniques in fertility and
infertility management

Project leader : Sumant Vyas
Associates : Aminu Deen

Ultrasound monitoring of non-pregnant females for follicular growth during non-breeding
season (May 2005)

Thirteen adult female camels of the centre's herd which did not conceive in the preceding
breeding season (2004-05) were examined for follicular growth by ultrasound during the non-breeding
season (May). A follicle was observed in 12 she camels. No follicle was observed in one camel. A
follicle of < 1.0 cm diameter was observed in two she camels. One camel was observed to possess a
follicle between 1.0 2.0 cm diameter. Follicles of 2.0, to 2.5 cm diameter were observed in four she
camels. Follicle of 2.5-3.0 cm diameter was observed in one she camel. Follicle of 3.0 to 3.5 cm
diameter was observed in two she camels and follicle of >3.5 cm diameter was found in two she camels.
Mating was explored upon finding of ovulatory follicle. Only two Bikaneri and three Jaisalmeri studs
were in mild to fair rut. Two she camels (B 387 and J 117) became pregnant. A reduction in calving
interval by 150 days approx was achieved in each of these two she camels.

Ultrasound monitoring of females for follicular growth during early breeding season (October)

The conventional period of camel breeding starts from December. In order to extend the
breeding period it was envisaged in the present study to examine the ovarian activity by ultrasound in
the month of October.
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Atotal of 123 ultrasound examinations were held on 52 non-pregnant female camels (dry non-
lactating-16; lactating-21 and heifers-15). Follicle of ovulating size was observed in 15 out of 16 dry,
non-lactating; 9 out of 15 heifers and only | out of 21 lactating females. The repeated examinations of
male camels of centre's herd for the reproductive behaviour during early morning revealed that only
four camels were in mild to strong rut. The rut was more pronounced in Bikaneri followed by Jaisalmeri
and Kachchhi camels. Twenty-two females were mated with virile studs (three heifers were left). Eight
females were diagnosed as pregnant by ultrasound examination at 60 days post mating. This may help
in reduction of calving interval by 60 days particularly in dry females. Moreover early calving will
facilitate availability of more span of breeding season for these females to conceive by mating during
early post-parturient period.

Ultrasound monitoring of females during early post-parturient period

About 40 ultrasound examinations were performed on twenty female camels which had calved
in the breeding season (2005-06). In addition to it 10 post-parturient female camels belonging to
nutrition experiment were also considered for rebreeding during early post-parturient period on the
basis of the behaviour and post-parturient period. Till March 2006 eighteen females were identified and
selected for mating by virile studs and eight out of them have been diagnosed as pregnant. Thus the
inter-calving period can be reduced by 270-300 days. This improvement was observed over the last
yearresults (Five she camels became pregnant from early post-parturient breeding last year).

4.4. Project Title: To Study the economics of different camel management
practices under arid and semiarid Eco-system

Sub project 1 : Studies on camel calf rearing in different system of management

Project Leader : Champak Bhakat

Associates : N Saini, N Sharma and M. S Sahani

Atrial is conducted by selecting 10 camel calves (7 10 months aged) and it is divided into two
comparable groups containing 5 calves in each. Each group contains 3 Jaisalmeri, 1 Bikaneri and |
Kachchhi camel. First group is reared under intensive system of management with saras gold pasu ahar
(@ 1 Kg/animal/ day ). The second group is reared under semi-intensive system of management.
Manger feeding of moth chara (Phaseolus aconitifolius) is also carried out for both management
system. After 120 days, average total body weight gain was found to be higher in intensive
management (65.20 kg) than semi-intensive management (35.60 kg). The average growth rate varied
significantly (P<0.01) between both the groups. The average daily fodder intake and water intake was
slightly higher in intensive management than semi-intensive management group. The total feeding cost
for 120 days (per calf) is Rs. 2274/- and Rs. 1484/- in I and II groups, respectively. Comparatively,
feeding cost per day per calf was higher in intensive management than semi-intensive
management group. But total cost per kg body weight gain was less and economical
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Intensive System of Group | Semi-intensive system of Group II

0Days [30D [60D [90D [120D 0Days [30D [60D [90D [120D
BL 8244+ 873 957+ 103.8 1089 ** §19+ B5.1 939+ 977+ 101.1
fem) 53 +3.6 3.1 +4.1 £32 4.8 £38 28 3.8 +2.1
HG 108.1  117.2 1315 1419 1500 ** 1056 1159 1221 1300 1398
em) =67 x4l 42 36 £32 +£51 £48 £32 £45 +34
HW 1271 1312 1391 J466 1533 #1260 1295 [33.1 1364 1436
(cm) +33 +£34 32 <£3]1 £28 : +35 3.1 +34 +£27 +£24
FL 290+ 311+ 336+ 365+ 396+ NS 280+ 295+ 3244+ 345+ 382+
(cm) 3.5 2.3 2.1 21 3.1 33 34 32 2.8 2.6

+HC{H) 316+ 340+ 383+ 455+&£ 528+ ** 310+ 33.0=x 370 435+ 485+

cm) 38 41 46 37 48 36 42 il 41 52
HC (V) 120+ 132+ 1753+ 225+&£ 325+ NS 100+ 11.5= 165+ 235+ 284+
cm) 40 41 4.5 4.1 4.1 2.8 35 38 39 3l
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in intensive management (Rs 34.87 per calf per day) than semi-intensive management (Rs. 41.68 per
calf per day). Table 4.4.1 represents the comparative biometrics of camel calves in different system of
Management. Biometrical parameters comparatively higher in I group than Il group during 30, 60, 90,
and 120 days. Other biometrical parameters viz: neck length, leg length (fore & hind), distance between
eye, tail length, distance between ear, footpad length (fore & hind), footpad width (fore & hind), etc are
also carried out.

The feed intake schedule and behavioral pattern of camel calves in intensive management
system reveals that concentrate intake 1s maximum (82%) during 0 2 hr where as fodder intake was
highest (57%) during 6 8 hr of supply. The time involvement under standing posture of calves is highest
(93%) during first two hours and during evening, it is reduced and time involvement of lying posture
gradually increased during evening.

The behavioral pattern and choice of vegetation of camel calves in rangeland area reveals that
among the bushes first order of preference was Phog and followed by Pala, Muralikakani, Ker, Bui,
Kheemp, Sinio. Among the grasses first order of preference was Ganthia, followed by Dachab and
Sewan. The grazing and resting cycle reveals that calf devote 70 % time for grazing and 30 % time for
resting during 6 to 7 hours period in rangeland area. Among the trees order of preference was Khejri,
followed by Babool, Jal, Ardu, and Neem. The nutritive evaluation of feed and fodder utilized by
experimental animal in both management systems and some other relevant parameters are in progress.

Table 4.4.1. The comparative biometrics of camel calves in different system of Management

** significant at 1 %, NS: non-significant

BL: body length, HG: heart girth, HW: height at wither, FL: face length, HCH: hump
circumference horizontal, HCV: hump circumference vertical.
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Sub project 2 : Studies on hair production of camel under farm Management conditions.
Project leader : C. Bhakat
Associates : S.C Mehta and M. S. Sahani.

Annual hair production data over the years from 1445 Indian dromedary camels belonging to 3
elite breeds (Bikaneri, Jaisalmeri, and Kachchhi) from different age groups were analysed by using
mixed mode least squares and maximum likely hood computer programme to study the effect of breed,
. age, sex, year of production influencing hair yield attribute. The least square Mean + SE for hair
production (kg) of Indian camel reared under farm condition. is presentedin Table4.4.2.

Table 4.4.2. Least square Mean + SE for hair production (kg) of camel reared under farm

conditions
Highest production group Lowest production group
3 Year aged. > HYear aged.
Sex Bikaneri | Jaisalmeri | Kachchhi | Overall | Bikaneri | Jaisalmeri | Kachchhi | Overall
Male 1.61 0.86 1.20%*  0.71 0.58 0.54 DG **
+ 0.1 +0.1 +0.1 +0.0 +0.0 +0.0 =+ 1] £4.0
(32) (41) (19) (92) (63) (101) (26) (190)
Female 1.27 0.93 0.77 0.99**  0.61 0.49 0.46 Q.50
£0.0 +0.1 + 0.1 +0.0 +0.0 +0.0 +0.0 +0.0
(42) (30) (22) (94) (223) (180) (63) (466)
Production year
1 1.49 0.96 0.69 1.04 0.64 0.50 0.45 0.55
+ 0.1 + 0.1 £0.1 +0.1 +0.1 +0.1 +0.1 +0.0
(1 (8) (6) (25) 29 (23) (11) (63)
2 1.12 0.85 0.62 0.85 0.65 0.48 0.45 0.55
&10.1 + 0.1 0.2 +0.1 +0.0 =0.0 +0.1 + 0.0
(10) 9) (4) (23) (49) (44) (13) (106)
3 1.41 1.06 0.84 [.10 0.63 0.52 0.51 0.58
+0.1 +0.1 +0.1 =0.1 +0.0 +0.0 +0.1 +0.0
(10) 9) (7) (26) (49) (45) (1D (105)
- 1.45 1.10 0.87 1.14 0.62 0.53 0.47 0.57
£01  £0. £0.1 01  £00 00 +0.1 £0.0 &
(13) (12) (7) (32) : (39) (38) (10) (87) &
5 1.43 1.09 0.86 [.13 - 0.62 0.51 0.47 0.56 >
=01 =01 +0.1 0.1 00  +00 +0.8 0.0 53
(12) (12) (7 (31) (36) (41) (10) (87) s
6 1.50 1.06 0.86 1.14 0.64 0.54 0.49 0.58 >
0.1 £0.1 £0.2 01 £00  +00 =0.1 +0.0 2
(8) (10) (5 (23) (42) (43) (16) (101) =
7 1.53 1.08 0.88 1.16 0.60 0.57 0.50 0.57 <
+ 0.1 +0.1 +0.1 +0.1 +0.0 + 0.0 + 0.1 + 0.0 E
(10) (11) (5) (26) (42) (47) (18) (107) 35
Overall  1.42%* 1.03%* 0.80%* 0.63**  (.53%* 0.50%* 3
+0.0 +0.0 £0.1 +0.0 +0.0 =0.0 w
(74) (71) (41) (286) (281) (89)

% Significant at 1 % level.
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The highest mean annual hair production is at 3 year age group in Bikaneri breed (1.42 £0.03 kg) where
as the lowest mean annual hair production is in >6 year age group in Kachchhi breed (0.50 £0.03 kg).
The Bikaneri breed of camel produced maximum annual hair yield followed by Jaisalmeri and
Kachchhi breed. The least square analysis indicated significant (P < 0.01) effect as breed and sex on
annual hair production. The male camel produced significantly (P < 0.01) heavier annual hair clip than

female inall breeds.

Sub project 3 : Service project on Extension, communication and human resource
development

Project leader  : C Bhakat.

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

Kissan Divas :

Kissan divas was organized at the centre on
3" March 2006 with a major objective to provide
exposure to camel keepers/ farmers about advanced
technologies of camel management, improved
feeding, camel reproduction, important diseases,
their prophylaxis, breed characterization and
importance of camel products viz., milk, hair etc for

better utilization in village cottage industry for
higher economic gains. Camel keepers were shown
the feed block machine, electrified traditional two
wheel camel cart. At this occasion a film show was
conducted on the scientific way of camel
management, progressing research on camel and
the way of subsidiary income by using camel hair,
milk, skin etc.

Exhibitions:
During the year five exhibitions were

organized in and out campus. These were depicting |,
advance techniques of camel rearing, reproduction, |

RESEARCH ACHIEVEMENTS

management and new technologies developed by

Fig. 4.4.2 A view of field exhibition of

the centre viz., Pushkar Camel Fair (9/11/05 to 11/11/05)
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¢ Mega Trade Fair Bikaner (10.9.05 to 20.9.05),
¢ Pushkar camel fair, Ajmer (9.11.05to 11.11.05),
o Camel Festival (14.1.06 to 15.1.06), Katriasar, Bikaner,
e Subap, Jodhpur(9.12.05t010.12.05),

e CSWRI, Bikaner(17.12.05to0 18,12, 05).
Transfer Technology :

Efforts were made to transfer / popularize
the technology of light arrangement in camel cart
and technology of preparation of camel milk
products to field level through various approaches.

Flavoured milk, soft cheese, paneer tea/coffee and

| camel milk have been provided to various national

and international visitors as well as scientists and

feed back was collected regarding all these aspects.

Electrified traditional two wheel camel cart was

demonstrated how it can be beneficial in avoiding i Ppu arisation of camel milk.

risk of accidents during night and as a source of  hair and other products in Mega Trade Fair Bikaner
electricity in areas / dhanies which are not (10/9/05 to 20/9/05)

electrified.

Kissan gosthies:

Seven Kissan Gosthies were organized and
participated viz.,

¢ At Subap, Jodhpur on 10.12.05,

¢ Three at NRCC on 3.3.06, 10.1.06, 1.7.05,
e Twoat Gadwalaon21.2.06 & 6.5.05

¢ Pushkar, Ajmeron 11.11.05.

The farmers were appraised about recent | _
management practices through discussion and Fig. 4.4.4 A view of farmers
newly published handouts.The scientists of centre participated in a Gosthi of NRCC (3.3.06)
gathered feedback from farmers about the

SINHNAAHIHIY HOUVHSHY

traditional camel husbandry practices.
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Demonstration of centre's research activity :

Trainees, visitors (National/ International) scientists, students, (from veterinary colleges,
Medical Colleges, SAUs, schools, Universities), livestock owners, administrators, Defence Officers,
N.G.Os, Indian and foreign educationists, Journalists, Youth, farmers and farm women etc were
demonstrated about on going research activities, camel husbandry practices, and latest technology
know- how of the centre during the reporting period.

Collaboration : Collaboration :
Collaborations were continued with NGO's
o . PPS, Sadri Pali,

e URMUL dairy and Trust, Bikaner,

¢ KVK, Beechwal, Bikaner,

* CSWRI, Avikanagar

e RAU, Bikaner.

An effort was made for popularization of
camel hair, milk, skin utility aspects of camel etc.
An investigation was carried out on product making
possibilities using camel hair, skin etc

An effort was made for popularization of
camel hair, milk, skin utility aspects of camel etc.
An investigation was carried out on product making
possibilities using camel hair, skin etc.

Fig. 4.4.5 Farmers and Farm women observing
Camel research museum (3/3/06)

Revenue generation programme :

All 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 milk
products etc. Achieved more than the target fixed for the centre.

4.5. Project Title: Surveillance, Monitoring and Control of Camel diseases.
Sub project 1: Sero prevalence of cameline surra, production and validation of anti cameline Ig

conjugate (HRPO)

Trypanosoma evansi isolated from camel were maintained in albino rats upon intraperitoneal
inoculation of 1x 10 live parasites. Parasitaemia in these animals were monitored by wet smear

examination of blood.

The parasites were also maintained in liquid nitrogen at -196’c as well as at- 80'c under 12%
(v/v) glycerol as cryoprotectant. The viability and pathogenicity of the parasites were checked from
time to time inrats.
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Out 0f 413 blood samples examined, 215 samples were collected from organized farm (NRCC).
All these 215 samples were parasitologically negative for Trypansome infection. Rest 198 samples
were collected from different field areas/ villages around Bikaner. While examining the wet smear, two
samples were found positive for the presence of trypanosome infection with its active movements. A
few samples suspected (depilated) were inoculated in rats, were found positive even after 15 days of
monitoring and observation thus, 5 more samples were found positive after rat inoculation.

Sero prevalence of cameline surra and validation of anti cameline Ig conjugate (HRPO)

During the period 88 camel sera are analysed in triplicate for the presence of antibodies against
typanosomes.

Appropriate controls, like antigen control, antibody control, conjugate control were included in
the present study. New born camel calf serum and trypanosome positive camel serum were considered
asnegative and positive control, respectively.

In this regard the mean ELISA value for negative control was 0.133 at the dilution of 1:200 and
positive control the value was 0.304 at the same dilution, thus the conjugete developed was found
working satisfactory, and all seven sera samples showed the ELISA value at the level of known positive

samples, other samples showed ELISA value far below the positive control samples. (Table 4.5.1)

Table: 4.5.1. Mean ELISA value at 492 nm of 88 sera samples

0076 0202 0.168 0.149 0.179 0.107 0.142 0263 0.195 0.122 0410 0.430
0.141 0206 0.163 0.143 0.188 0.070 0.150 0.192 0.231 0.099 0383 0433
0.130 0.162 0.122 0.093 0.113 0.071 0.164 0210 0.073 0.203 0.288 0.139
0.135 0.140 0.123 0.106 0.138 0.078 0.158 ' 0213 0234 0211 0219 0.130
0.134 0.148 0.123 0.104 0.128 0.081 0.163 0.167 0.112 0.196 0.250 0.402
0187 0.163 0.116 0.149 0.132 0.080 0.146 0.116 0.177 0.124 0.184 0.194
0304 0.193 0.169 0.139 0.175 0.082 0.158 0.010 0.177 0.283 0.038 0.247

0314 0.181 0.246 0.114 0.103 0.111 0.136 0. 0.085 0.193 0.224 0.362

[
n
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Sub Project 2 : Molecular characterization of Trypanosomes

Proteases have been shown to be key factor in the pathogenicity of many parasitic diseases,
either by inducing tissue damage and facilitating invasion or by empowering the parasites to salvage
metabolites from host proteins.

In the present study a pair of primers deduced from the sequence of the cysteine protease gene of
related genus was used. By the amplification of Trypanosoma evansi with this primer pair, multiple
copies of tandem-repeat of the particular gene was revealed.

Further studies on this particular gene in terms of 1solation, cloning and sequencing etc are to be
carried out.

Sub-project 3 : Indigenous system of medicines against skin affections in camel mange
Project leader : S.K. Dixit
Associates : F.C.Tuteja, D.Suchitra Sena

Atming at the mission of the project, two formulations developed against mange earlier were
continuously evaluated on more number of animals both at the center and as well as with users for their
clinical and therapeutic properties in phased manner, Initial studies conducted at Institutional level
were further confirmed for promising results which led to go for further therapeutic trial in the field in
association with farmers, veterinary clinic and camel owners so as to observe the effectiveness of the
drugs and get feed back in real terms before subjecting them for further refinement and
pharmacological studies. Formulation FI was a matter of curiosity for current year so as to arrive at
some final conclusion and was found to possess effective mangicidal action. F 1l seems to have equal
coverage but need more trial as yet. 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 Addition or withdrawal of one or more components remain a focal research area and
processing of the formulation through lyophilization or other means may open new ways in the
propagation, extension and marketing of the drug thmfgh some attempts were made to expedite it but
still more research trial are required.

Sub-project 4: Therapeutic spectrum & immunomodulatory role of selected herbs against
dermatophytes / bacteria in vitro studies

55 skin scrapings from farm and field animals were collected from different body sites of
affected animals using standard procedure and 32 were processed for bacterial/ fungal culture on
nutrient broth/agar. The initial growth of the organism preliminarily revealed presence of both agents
(bacterial/fungal) in abundance (Table 4.5.2). Isolation and characterization of the organism is in

progress.




NRCC Annual Report 2005-2006

Table 4.5.2 : Culture of skin scraping samples from different sites

Sample Site of lesion Type of Fungus Bacteria
Number collection

1 Neck Skinscrap Aspergillus niger Pseudomonas
2 Neck Skinscrap - Proteus

3 Abdomen Pus - Corynebacterium
4 Thigh Skinscrap Trichophyton verrusosum Pseudomonas
5 Abdomen Pus Trichophyton Streptococci

6 Abdomen Skinscrap - Micrococci

7 Abdomen Skinscrap - Bacilli

8 Hump Skinscrap Aspergillus fumigatus Proteus

9 Hump Skinscrap Scopulariopsis Micrococci

10 Neck Pus Nigrospora Streptococci
11 Back Skinscrap Fusarium Unidentified
12 Abdomen Skinscrap Aspergillus niger Staphylococci
13 Abdomen Skinscrap - Staphvlococci
14 Abdomen Skinscrap Trichophyton Micrococci

15 Head Pus - Klebsiella

16 Tail Skinscrap Fusarium, A. niger Pseudomonas
17 Neck Skinscrap Trichophyton Klebsiella

18 Abdomen Skinscrap Aspergillus niger Staphylococci
19 Chest Skinscrap Trichophyton Pseudomonas
20 Hump Skinscrap - Streptococci
21 Neck Skinscrap - Staphylococci
22 Nostril Skinscrap Microsporium Bacilli

23 Nostril Skinscrap - Proteus

24 Chest Pus Aspergillus niger Corynebacterium
25 Tail Skinscrap Secdosporium Staphylococci
26 Tail Skinscrap Microsporium gypseum Staphylococci
27 Tail Skinscrap Microsporium Staphylococci
28 Tail Skinscrap Sporothrix schenckii Proteus

29 Limb Skinscrap - Micrococci

30 Head Skinscrap Fusarium, Cladosporium Micrococct

31 Tail Skinscrap Fusarium Staphylococci
32 Thigh Skinscrap Trichophyton verrusosum Pseudomonas

W R
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Table: 4.5.3. .Relative frequency of various fungi in 24 fungal isolates.

S.No. Fungus identified No. of isolates Percentage
1 Fusarium spp. | 16.7
2 Cladosporium spp. 1 42
3 Aspergillus niger 6 25
4 Aspergillus fumigatus 1 42
5 Trichophyton spp. 5 20.8
6 Scopulariopsis spp. 1 42
7 Nigrospora spp. 1 4.2
8 Microsporium spp. 2 8.3
9 Scedosporium spp. 1 42
4 Sporothrix schenckii 1 42
11 Aspergillus flavous 1 4.2

Evaluation of spectrum of activity

A survey of the NRCC campus and of adjoining area was carried out to record availability of
medicinal plants and to explore the possibility of their medicinal use considering
antibacterial/antifungal properties. Twenty nine plants were selected, their bark, roots, leaves etc were
collected and processed to get their extracts. [n vitro evaluation, their spectrum of activity is in
progress. The extract from all parts was watery.

Table 4.5.4. Evaluation of various plant materials for medicinal utility

Botanical name - Common name

Salvadora oleoides Jal

Boganviellia spectabilis ~ Boganbillia

RESEARCH ACHIEVEMENTS

Tecoma stans Tikam
Pongamia pinnata Karanj
Punica granatum Anar
Ziziphus nummularia Beri pala
Morus alba Sahtoot
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Botanical name

Common name

Jatropha ungustifolia Ratanjot
Azadirachta indica Neem
Dalbergia sissoo Shisham
Prosopis sineraria Khejari
Allium sativum Garlic
Albizia lebbeck Siris

Prosopis juliflora Pardesi kikar
Lowsonia innermis Mehandi
Prosopis nilotica Desi kikar
Ficus religiosa Peepal
Ailanthus excelsa Ardu
Leucaena leucocephala Subabool
Caligonum polyvgnoides Fog
Maholia indica Mahua
Vinecer porea Sadabahar
Maholia indica Bajri
Vinecer porea Amrood
Leptadaenia pyrotechnica I&heenp

Studies on antibacterial and antifungal properties of commonly available medicinal plants.

15 fungal isolates of skin infections in camels which comprised of Aspergillus niger (7),
Microsporium spp. (3), Trichophvion spp. (3), Cladosporium spp. (1), and Aspergillus fumigatus (1),
were examined for in vitro antifungal properties of onion, garlic, aloevera, bitter gourd and lemon.

Sabouraud's Dextrose Agar plates were used for determining the antifungal activity. In each
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plate agar was punched in the center using gel punch and fixed volume (20pl) of juices were added
accordingly into the wells with the help of micropipette. Then cultures were stab inoculated
surrounding the well. Plates were kept at room temperature for one hour to facilitate diffusion and later
were transferred to an incubator. Results were interpreted as +, ++, and +++ according to their zone size
of inhibition.

Fungi No of No. of isolates found sensitive
Isolates Garlic Alovera Lemon Karela Onion
tested (Allium (Aloe (Citrus | (Momordica | (Allium
sativum) | barbadensis) | limon) | charantia) cepa).
Aspergillus niger 7 6 5 2 3 5
Microsporium spp. 3 2 0 1 1 0
Trichophyton spp. 3 3 3 2 2 1
Cladosporivum spp. 1 1 0 1 0 0
Aspergillus fumigatus 1 1 ‘ 1 | 1 0
Overall sensitive 15 13 9 7 7 6
Percent sensitive 86.6 60 46.6 46.6 40

Overall sensitivity and maximum antifungal sensitivity were exhibited by garlic followed by aloevera,
lemon, bitter gourd and onion.

Sub-project 4 : Studies on mastitis in camels
Project leader : F.C. Tuteja

Associates : S.K. Dixit, D.S. Sena and U.K. Bissa
Effect of mineral feeding on intramammary infections in camel

Thirty-six infected quarters of 14 camels as detected by cultural examination were divided into
two groups.
Group I : Eight camels with 18 infected quarters including 4 quarters with mixed infections were
fed with CuSO, (2gm), ZnSO, (2gm) and SeS (Se~2mg) daily for 30days.

Group II: Six camels with 18 infected quarters including 2 quarters with mixed infections were kept
as untreated control.

Milk samples from these quarters were screened for bacteriological examination on 0, 15 and
30 days of mineral feeding.
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Table 4.5.5. Efficacy of mineral feeding against intramammary infections in camels

_ Mineral feeding Untreated control

g canim Quarters infected Quarters infected
0 day 15 day 30day | Oday 15 day 30 day

Staph. aureus 3 3 2 3 3 3
Staph. epidermitidis 12 10 8 12 11 10
Streptococcus spp. 6 - - 5 4 -
Corynebacterium spp. l - - - - -
Overall 22 13 10 20 18 17

At the end of 30 days mineral feeding could clear overall 54.4 percent (12/22) of the infections
where as in control group a selfcure for 15 percent (3/20) of the infections was observed.
Sub-project 6 : Studies on immunity aspects in neonatal camel calves

Project leader: D. Suchitra Sena
Associates : M.S. Sahani
Immunoglobulin content in camel colostrum/milk whey:

The results of the immunoglobulin concentration in colostrum/milk collected from 18 she
camels at 0, 24, 48 and 72 hour followed by weekly intervals till one month were done by ZSTT (zinc
sulphate turbidity test). The Ig content was highest in the colostrum immediately after parturition
(15.85241.20 mg/ml) and decreased gradually by 4" week (2.330+0.13 mg/ml), which is shown in
Table4.5.6

Table 4.5.6. Mean Immunoglobulin concentration in camel colostrum/milk whey (Mean + SE)

Time Immunoglobulin concentration (mg/ml) in E

Colostrum/milk whey g
0 hr 15.8521.20 A
24 hr 13.764+1.37 i
48 hr 11.024+0.76 -
72 hr 9.076+0.37 E
1 wk 6.560+0.41 2
2 wk 4.700+0.22 2
3 wk 3.024:0.17 %
4 wk 2.330+0.13
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Experimental trial in camel calves under 3 different feeding practices:

The present study was conducted in 18 she camels in the last month of pregnancy and divided
into three groups of 6 each. All the pregnant camels were healthy with no clinical signs of illness. The
newly born calves of them were maintained under colostrum feeding for first 3-4 days and later on milk
from their respective dams ad lib upto 3 months of age. The Group I (control group) calves were fed
with colostrum and milk as mentioned above with out any immunomodulator. The Group II calves
were given access to milk on one lateral side of udder by natural suckling method. The Group 111
(treated group) received a herbal immunomodulator (trade name:RESTOBAL) (@ 20ml per os daily for
5 days at 45 days of age. The passive immune status (using modified Zinc Sulphate Turbidity Test) was
measured in the dams as well as their neonatal camel calves immediately after birth, 12 hr, 24 hr, 48 hr,
72 hr, 1 wk and at weekly intervals till 4 week and fortnightly interval uptp 3 months. The body weight
in the camel calves were recorded immediately after birth, 3 days and at weekly mtervals upto 4 week
and fortnightly interval till 3 months on the periods mentioned above. The results were presented in
Figures4.5.1t04.5.4 and Tables 4.5.7 to 4.5.9. In all the dams the Ig concentration ranged from 18 to 22
mg/ml and the neonatal camel calves immediately after birth have less than 0.6 mg/ml of Ig which later
increased after consumption of colostrum to around 10 mg/ml at 72 hrs and later to around 14-15 mg/ml
by 3 months of age. The results indicated improvement in passive immune status and average growth
rate (based on improvement in body weight) in treated calves from 2 to 3 months of age compared to
control group and group IL. This suggests that apart from feeding milk alone to camel calves upto 3
months of age some supplements/immunomodulators can be given so that better growth rate can be
seen. Ingroup I1 calves 2 animals suffered from enteritis after one month and were cured within 2 days.
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Fig 4.5.1 : Mean Serum Ig content of dams and neonatal camel calves of Group 1
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Fig 4.5.2 : Mean Serum Ig content of dams and neonatal camel calves of Group 11
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Fig: 4.5.4: Comparision of mean passive immune status in neonatal camel calves of
Group I, IT and 111

Table 4.5.7: Group and age wise mean body weight (kg) of camel calves (Mean+SEM)

Period Group I* Group II* Group 1I*

0 hr 38.5042.10 43.1642.15 38.3340.95

72 hr 39.60+2.07 44.66+2.23 40,160 87
|l 41304251 50.50+1,76 42.66+1.22
% 2 wk 48.16+3.70 55,66:£1.54 47.83+1.13
2 |3wk 53.8344.76 61.6642.45 53.66:1.02
% 4 wk 59.33+4.79 70.66:£4.47 60.66+1.33
S |15m 69.336.15 82.50+4.16 71.0042.55
= |2m 82.3347.16 953313 .48 82.66+1.97
g 25m 94.66+8.09 103.50-£2.70 95.66+1.66
§ 3m 100.83+9.89 115.00+2.32 110.16=2.38

(P<0.01) Between different days there was significant improvement in body weight in each group

s .
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Table 4.5.8. Group wise average growth rate (kg) of camel calves

Duration

Group [*

Group IT*

Group IIT*

72 hr
1 wk
2 wk
3wk
4 wk
1.5m
2m

25m

Im

1.2+0.74
1.2+0.76
6.8+1.62
5.6+1.64
5.5+£0.56
10+£1.93
13+£3.96
12.3+2.53
6.1+£3.19

1.5+£0.76
3.3+1.05
7.6+0.88
6.0+£1.39
9.0£2.65
11.8+1.37
12.8+0.87
8.1£1.32
11.5+1.23

1.8+0.87
2.5+0.42
5.1+0.79
5.8+1.07
7.0£1.39
10.3+2.36
11.6+£2.04
13.0+1.61
14.5+£2.02

Table 4.5.9. Mean Ig content (mg/ml) of camel calves of group Il and 111 (MeantSEM)

Duration Group I* Group II* Group H1*
0 hr 0.23+0.18 0.48+0.18 0.40+0.24
12 hr 3.71+0.22 3.63+0.15 3.71+£0.22
24 hr 5.4440.15 5.27+0.14 5.44+0.15
36 hr 6.97+0.19 6.93+0.09 6.97+0.19
48 hr 7.74+0.19 7.60+0.14 7.74+0.19
72 hr 10.46+0.27 9.88+0.17 10.42+0.53
1 wk 11.10+0.43 Il.25i§).38 10.80+0.54
2wk 12.12+0.22 12.61:tt).29 11.78+0.46
3 wk 12.72+0.34 12.74+0.33 12.30+0.30
4 wk 13.15+0.20 12.52+0.49 13.28+0.74
1.5m 13.50+0.28 13.24+0.46 13.73+0.23
2m 13.82+0.26 13.63+0.46 14.26+0.29
2.5 m 14.56+0.50 14.454+0.38 14.97+0.23
3m 14.78+0.50 14.71+0.36 15.2140.25
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4.6. Project Title: Studies on feed requirements and feed resources evaluation in
camel for optimum production

Project leader : A.K. Nagpal

Sub-project 1: Influence of different levels of energy and protein on the performance of
pregnant camels and birth weight of new born calves.

Twelve advance pregnant camels of 9-12 years of age with an average body weight of 564.67 kg
and in their 2-3 parity were randomly distributed into three groups of four each. The camels were kept
on diet of Guar straw, groundnut haulms and concentrate mixture containing 9% CP and 50 TDN (Gp.
1). 10.5 %CP and 55% TDN (Gp. 2) and 12 % CP and 60% TDN (Gp. 3). The camels were housed in
well-ventilated shed having sandy floor, asbestos roofing and provision for manger for individual stall-
feeding. The animals were given a morning walking exercise of one-hour daily. Clean fresh water was
offered once a day at 2.00 PM. A fter maintaining theses animals on the respective rations for 60 days, a
digestibility trial of 5 days was conducted. During the trial, weighed quantity of feed was given in the
morning and feed residue was recorded next day morning. The representative samples of feed and
faeces were pooled and estimation of the proximate principles was done (AOAC, 1990). The feeding
trial was continued till calving. Body weights of animals were recorded monthly for two consecutive
days on Avery electronic balance prior to feeding and watering. The data were analyzed statistically

The chemical composition of guar straw, groundnut haulms and concentrate mixture in terms of
proximate principles is given in Table 4.6.1.

Table 4.6.1. Chemical composition of experimental ration % DM basis

Parameters Guar straw Groundnut haulms Concentrate
CP 9 11 20
EE 0.81 1.97 5.35
CF 29.55 : 26.80 9.20
TA 10.27 9.17 14.26
NFE 50.37 51.06 51.19

The voluntary DM intake/ 100 kg body weight was observed to be at par in all the 3 groups
(Table 4.6.2). The less feed intake in Gpl may be attributed to low CP and high CF intake. Water intake
per unit DM intake also did not differ among 3 groups. The digestibility coefTicients of DM and other
proximate principles except EE were almost similar in the different groups showing thereby that the
level of protein and energy in the rations did not significantly influence the digestibility of nutrients.
The digestibility coefficients of CP, EE and NFE parameters tended to be

RESEARCH ACHIEVEMENTS
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lower in Gp1 and increased with higher plane of nutrition while that of CF tended to be higher i the
first group and decreased in Gp2 and Gp3 which might be due to the different quantity and nature of
roughages in the mixed rations. The CP intakes were 951, 1095, and 1265 grespectively in groups Gpl,
Gp2 and Gp3 when the body weights of the pregnant camels averaged 650 kg. This trend continued and
the DCP intakes were 463, 571 and 679 g respectively in the 3 groups. The average ME intakes ranged
between 74 and 80 MJ in different groups indicating clearly that the energy intakes through the different
rations were similar. Statistical analysis of the data indicated a highly significant (P<0.01) difference
among groups with regards to intake of DCP per kg metabolic body weight but non-significant
difference in DM and TDN intake. Nutrient intake in term of DCP g / kg W "” was higher (P<0.05) in
Gp3 than Gp1 and Gp2 groups. This indicated that a higher CP content in the ration enabled the camels
to consume more amount of feed. The present study indicated that the CP requirements for pregnant
camels were similar and ME requirements were 9.64% lower to that indicated in the NRC standards.

Comparing nutrient intakes observed in Gpl of the present experiment with those of other
feeding standards (Table 4.6.3), it was observed that the CP and ME intake were §5% than those
recommended by NRC(1989). The CP intake of Gp2 was almost similar and ME intake was 90% than
NRC (1989) recommendations. While in case of Gp 3 CP intake was 113% and 95% compared to NRC
(1989) recommendations. It can be safely stated that NRC (1989) recommendations for CP and ME
hold true in Gp1.

Weight gain in pregnant camels was statistically significant (P<0.01) among 3 groups,
minimum in Gpl and maximum in Gp3 (Table 4.6.4). The pregnant camels exhibited average weight
gain of 124.0, 150.0 and 177.0 kg during 123 days study in the respective groups. The gain in the body
weights were 1.01, 1.22 and 1.44 kg/d in Gpl, Gp2 and Gp3 indicating thereby that the significant role
ofdietary CP and ME.

%, " Nutrient intake of preganant camels
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Fig. 4.6.1 : Pregnant camels on metabolic trial
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Table 4.6.2. Nutrient intake, digestibility and water intake of camel of different groups

Parameter Gpl Gp2 Gp3
Body wt. kg 653.75+25.78  646.00+25.95 650.00 + 32.38
DMI kg/d* 10.01+0.18 10.36+0.39 10.74+0.64
DMI kg/100 kg B.Wt. 1.53 +0.04 1.61+0.07 1.65+ 0.03
Water intake I/d 22.23 +1.58 2120+ 1.18 20.85 +2.06
Water intake I/ kg DMI 2.23+0.14 2.04+0.04 1.93+ 0.09
Digestibility %
DM 5328+ 1.11 55.58 4+ 1.27 54.83 +0.48
OM 57.99+0.78 58.40+ 1.59 56.93+ 0.68
CP 48.84+ 0.66 52.06+ 1.91 53.66+ 1.16
EE** -8.56+ 4.36 42.82+5.62 60.44+ 4.57
CF 36.82+ 0.90 36.53+5.26 30.86+ 1.42
NFE 68.12+ 1.18 66.36+ 1.07 64.58+ 0.64
Nutritive value
CP % 9.48 10.57 11.78
DCP % 4.63 5.51 6.32
TDN % 49.40 50.56 49.64
ME MJ /kg 7.44 7.62 7.48
Plane of Nutrition
» | DMIkgd 10.0140.18 10.36+0.39 10.74+0.64
4 |cp1 gd 948.80+ 18.92 1094.63+ 38.12 1264.83+ 81.66
§ DCPI g/d 463.08+5.17 570.60+33.82 678.51+45.79
E TDNI kg/d 4.945+0.15 5.238+0.27 5.331+0.35
% | MEIMI 74.48+2.26 78.90+4.04 80.30+5.21
5 DMI g/kg W %7 77.52+1.40 81.00+2.96 83.29+2.35
E DCPI** g/kg W *7° 3.59+0.07 4.46+0.27 5.2610.22
é’ TDNI g/kg W *7° 38.27+0.45 40.98+2.26 41.35+1.57
MEI MJ / kg W *7 0.58+0.01 0.62+0.03 0.62+0.02

Different superscripts in a row differ significantly ** = P<0.01
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Table 4.6.3. Comparison of nutrient intake with various feeding standards

Group BWkg |DMkg CPg DCP g ME MJ

Gp 1 654 10.01 949 (85%) 722 78.38(85%)
Gp 2 646 10.36 1095 (98%) 857 83.21 (90%)
Gp 3 650 10.74 1265 (113%) 995 85.06 (95%)
NRC (1989) 650 - 1120 - 91.88
Wardeh (1997) 650 9.50 - 522 77.92

ICAR (1987 & 1998) 650 18.75 N 750 105.44

Table 4.6.4. Weight gain during pregnancy, decline in body weight of pregnant camels on

calving and birth weight of new born calves

Total Gain (kg)
ADG** kg/d

Decline in weight (kg)
Per cent loss

New born calves

Birth weight (kg)

124.00+3.58

1.0140.03

Loss in B.Wt. on calving
B. Wt. before calving (kg) 720.50+30.32
B. Wt. after calving (kg)  614.50+30.61

106.00+5.92
14.79+1.08

43.25+1.44

150.00+2.04

1.224+0.02

704.00+23.31
605.75+18.09
98.25+7.40
13.92+0.77

42.33+4.06

Parameter Gp 1 Gp2 Gp3
Pregnant camels

Initial B.Wt. (kg) 596.50+29.59 554.00+21.89 548.67+13.42
Final B. Wt. (kg) 720.50+30.32 704.00+23.31 725.67+15.01

177.00+462
1.44+0.01

725.67+15.01
623.33+14.26
102.33+15.98
14.06+2.09

44 .25+1.65

Different superscripts in a row differ significantly ** = P<0.01
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The decline in body weight of pregnant camels was not significantly different among 3 groups
and it was to the tune of 14.79, 13.92 and 14.06 % in groups Gpl. Gp2 and Gp3 respectively. The birth
weight of new born camel calves of 3 groups also did not differ among 3 groups and was 43.25, 42.33

and 44.25 kg respectively.
Results indicated that all the three rations were almost similar in nutrient utilization and were

able to meet the nutrient requirements of camel calves for reasonable body weight gains also. However
the cost factor may be considered as inclusion of higher quantity of tree leaves also involves higher cost.

0
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5. TECHNOLOGY ASSESSED AND TRANSFERRED

I. Camel milk products

Various camel milk products (Kulfee,
flavoured milk, lassie, coffee and tea etc.)
developed at the centre were evaluated and further
improved in light of comments of dairy experts.
Now these milk products are on regular sale since
more than last six months at the centre milk
parlour with very encouraging response from
foreign and Indian tourists and others. Poly
packaging of some of the milk products is in
process for wiser publicity and marketing.

II. Camel milk skin cream:

Fresh raw camel milk is centrifuged at
4000 rpm for 10minutes and the upper cream layer
was separated. The cream was analyzed for
moisture content, fatty acid profile to standardize
the formulation and accordingly the percent of
other ingredients glycerol, preservative (methyl
and propylparaben and BHA), sandal wood
powder, perfume, detonized water and ethanol
were added followed by homogenous mixing.
The preparation was kept overnight for its
settlement for its saturation level and finally
packed in suitable packaging material for further
use in skin. Results of 3 months trial of karabh skin
cream were very encouraging in imparting
fairness and smoothness to the skin and with
reduction in roughness. The spread per unit area
was very high.

II1. Electrification of traditional camel
cart

Camel milk products

:_3 & '_ Skin Cfe u"'

..
el Mt kin Creal)

Camel milk skin cream

The traditional two wheel camel cart was electrified and it was further improved and modified
to be more cost effective, without causing any hindrance in the movement of cart with full load on
different terrains. One fixed circular strip 1s having 39 coils and inside circular strip having 39 small
magnets this strip moves with the movement of wheel of cart. It charges the 12 volts battery and once
charged it provides current for 8-10 hrs. This 1s sufficient for 2 front lights, rear indicator lights. It will
be helpful in not only reducing the camel cart accidents during night but also provide a source of light in
village / chain houses which are not electrified yet. One can play music system also for entertainment.
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6. EDUCATION AND TRAINING

SCIENTISTS

Name and Education/Training Place Date

designation

Dr. Gorakh Mal Summer School on Advances in NAARM, g4 _gml May,

S {Grecals) Agricultural Research Project Hyderabad 2005
Management

Dr. G. Nagarajan New insights in parasite disease KVAFSU, 6" - 26" Feb.,
epidemiology and control Bangalore 2006

Scientist

¢ & &
’.0 0’0 0‘0

7. AWARDS AND RECOGNITION
® Nagar Raj Bhasa shield of Bikaner for the year 2005-06 and Raj Bhasa award at Solan (Himachal

Pradesh) was awarded to the Centre for promotion of Research work in Hindi and communication of

research results to its users.

e Dr. Raghvendar Singh, Senior Scientist of the centre was awarded by Chairman Nagar Rajbhasha
Karyanvayan Samiti, Bikaner for his significant contribution in promotion of Rajbhasha

karyanvayan in June 2005.

e Dr. Raghvendar Singh, Senior scientist of the centre is recipient of Best research poster paper award

on "value added camel milk Products” in National Seminar on value Added Dairy Products :

Organized by National Dairy Research Institute, Karnal and Dairy Technology Society of India, 22-
25" December 2005,

¢, & &
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8. LINKAGES AND COLLABORATIONS

I. National Level

Rajasthan Agricultural University,
Bikaner

National Dairy Research Institute,
Karnal

Centre for Sheep and Wool Research
Institute, Avikanagar

Central Institute of Agricultural
Engineering, Bhopal (M.P.)

Lokhit Pashupalan Sansthan

Research work of M.V.Sc and Ph.D students
Camel milk analysis especially on protective
proteins

Camel hair utilization in the form of blends

Camel drawn implements & their performance

NGO at Sadri, Pali

II. International Level

¢ CIRAD-EMVT, France : Research and training

8.1. RFLP based genotyping of major histocompatibility complex class II

genes in Marwari horses
Project Leader : R.C.Sharma
Associate : S.C.Mehta and R.S.Bansal

The RFLP analysis of the MHC-DRB3 gene in Marwari horses was successfully carried out
with three restriction enzymes, Digestion with restriction enzyme Hinf I revealed existence of

heterozygosity inthe Marwari horses screened (Table 1).

Table 1: Hinf I polymorphism at MHC-DRB 3 locus in Marwari and Kathiawari horses.

S. No. | Restriction Breed MHC Sample Homozygous | Heterozygous
Enzyme Size

1 Hinf'1 Marwari ELA 24 10 14

2 Hinf'l Kathiawart ELA = 0 4

SHOVIANIT
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8.2. Molecular and biochemical studies of acute intermittent porphyria in
Indian patients and their families

Project Leader : Molecular genetics Component : S.C.Mehta
Clinical and Biochemical Component : D.Kochar

Associates : S.K.Bhure, Mahendra Pal, S.Kochar, M.S.Sahani

Twenty five blood samples from the patients of porphyria were collected along with a few
control samples. The DNA was isolated and the PCR amplification of four different fragments of the
gene was successfully carried out. The fragments covered about 80 to 85 % of the gene sequence of the
entire 10 kb gene. Three fragments of 0.5 kb, 2.1 kb and 3.1 kb were successfully cloned and the inserts

were released and characterized. These clones were sent for sequencing. The results are awaited.
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9. AICRP/COORDINATION UNIT/NATIONAL CENTRES

AICRP on Improvement of feed resources and nutrient utilization in raising
animal production

Project Leader

Associates

: M.S.Sahani
: N.Saini, Ramkumar

Research Fellows : B.D.Kiradoo, A. Bhardwaj, N.Singh

On the basis of preliminary data collected on rainfall, topography and cropping pattern (Table
9.1), eight northwest districts of the state comes under five- agro eco zones i.e., Arid western plain
(Bikaner, Jaisalmer), Irrigated northwestern region (Hanumangarh, Ganganagar), Transitional plain of
inland drainage (Churu, Nagaur) and Transitional plain of Luni basin (Pali, Jodhpur) were selected for
survey study. Two tehsils from each district have been selected from the list of camel population. From
each tehsils, two villages and twenty farmers were interacted individually for collection of primary data

on various different management practices through open questionnaire.

Table: 9.1 Land type, Location, rainfall, soil and vegetation cover of surveyed areas.

Zones/ Districts Annual | Area Land Soil Vegetation cover
Topography rainfall | (ha) capability | Type
(cm)
Arid western  Bikaner, 10-40 65645 IV Loamy  Prosopis cineraria,
plain Jaisalmer cm sand Acacia tortolis, Zizhyphus
spp. Lasirus based silvi-
pastoral system.
Irrigated north ~ Sriganganagar, 40cm 20634 ILIILIV ~ Sandy  Salvadora oleoides,
western plain ~ Hanumangarh loam- Azadirachta indica,
silty- Dalbergia sissoo,
clay Prosopis cineraria,
loam Acacia tortolis, Zizyphus
nummularia
Transitional Nagaur, Churu ~ 15-40 34548 1L IV Sandy  Salvadora oleoides,
plain of inland cm soil zadirachtha indica,
drainage Dalbergia sissoo,
Prosopis cineraria,
Acacia nilotica, Zizvphus
numudaria
Transitional Jodhpur, Pali 30-50 35237 L1V Shallow Salvadora oleoides,
plain of luni cm sandy Azadirachtha indica,
basin loam Dalbergia sissoo,

Prosopis cineraria,
Acacia tortolis, Zizyphus
nummularia

Out of total 320 respondent interviewed, about 41.25 % belong to medium land holding followed
by large (34.69%) and small (24.06%). Majority of farmers (44.69%) having medium

DIV
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family and about 46.88 % respondent reared camel for self-use and 23.44% for breeding while 29.69%
reared it for selling purposes. About 67.2 %-surveyed area was rain fed and 32.8 % irrigated.

Feeding resources

The major fodder resources obtained from forest area, barren, uncultivated lands and pasture
are presented in Table 9.2. Regarding other resources, crop residues such as clusterbean, moth bean,
cowpea, mung bean, horse bean and finger millet, sorghum, pearl millet constituted the major feed
resources for the camels in this region. Out of these, guar phalgati is the major feed given by 51.25 %
respondent followed by moth chara 15.63%, groundnut chara (13.7), chana (8.75%) and others (Table
9.3). In zone I comprising (Bikaner, Jaisalmer) and zone III comprising of (Churu, Nagaur) districts,
camel owners mostly fed moth chara, guar chara and groundnut chara according to availability. The
farmers of zone II comprising (Hanumangarh, Ganganagar) and Rajgarh thesil of zone III having
irrigation facilities mostly fed chana, as fresh or dry (channa ki khar) in addition to guar phalgati and
groundnut chara. The major feeds of zone IV (Pali, Jodhpur) were guar phalgati and groundnut chara.

Table 9.2 Feeding resources in arid zone of Rajasthan

Trees Straw/Crops
Israli Babool  (Acacia tortolis) Guar (Cyamopsis tetragonoloba)
Desi Babool  (Acacia nilotica) Moth (Vigna aconitifolia)
Neem (Azadirachta indica) Mungphali (Arachis hypogaea)
Sesum (Dalbergia sissoo) Chana (Cicer arietinum)
Khejri (Prosopis cineraria) Bajra (Pennisitum typhoides)
Vilati Babool (Prosopis juliflora) Wheat (Triticum aestivim)
Jal (Salvadora oleiodes)
Ardu (Ailanthus excelsa.)
Ber (Zizyphus moritiana)
Grasses Bushes\Shrubs
Grammna (Panicum antidotale) Sinia (Crotolaria burhia)
‘| Sewan (Lasirus sindicus) Kheemp (Leptadaenia pyrotechnica)
Dhaman (Cenchrus spp.) Murali  (Lycium barbarum)
Motha (Cyprus rotundus) Bui (Aerva tomentosa)
~ Sati (Boerhavia diffusia) Phog (Calligonium polygonoides)
< Kanti (Tribulus terristris) Ker (Capparis decidua)
< Bakeriya (Indigofora cordifolia)

Feeding Practices
Farmers of zone I & IV used to follow grazing practices, whereas in zone Il only stall-feeding

was the common feeding method followed by 62.5 % of the respondents. Likewise, in zone III grazing
plus providing additional fodder was common practices (50%). The pooled data (Table
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9.3) however reflects that grazing was the common practices (76.50%) followed by a majority of the
farmers in the entire region whereas stall-feeding was favored only by a 23.44% of the farmers.
Majority of the farmers (60 %) offers single type of fodder and 39.0 % farmers prefers mix fodder i.e.,
combination of two or more fodders. In general, camels are not fed green forage except zone 11 and
Rajgarh tehsil of Churu. The practice of feeding of mixed fodder was more common in zone III in
comparison to others. None of the respondent was providing concentrates daily to their camel at any
age. Camels in advanced pregnancy are fed concentrate i.e., methi + gur /til o1l + gur (1:1) o1l and bajari
flour whereas, newly calved lactating mother just after calving are fed Methi, oil, Ajwain about 2 kg
daily along with 5 kg gur 10-15 days regularly after calving for few days by 62.5% of camel keepers.
Concentrates are also offered to breeding camel only during breeding season by 59.3 % once a month
against the scientific requirement of 2-3 kg/days. Debilitated camels are being offered bajara / barley
flour (5kg) and gur (1kg) and oil 1kg for few days. Majority (87.50%) of camel keepers give 20-25 gm
of salt to the camel in a practice particularly to their working camel against the requirement of 125 g/d.
The camels are fed approximately 10.0-15.5 kg roughage daily in winter and 10.0-16.2 kg in summer,
which is as per scientific recommendation.

Management practices

Most of the farmers (43.13%) having 2-5 camels usually prefer semi intensive system of
production (Grazing in nearby plus supplementation of some straw). In summer or lean period they are
sent outside the villages or even more beyond the regular grazing areas to other nearby districts for
access of forage or they feed some supplementary roughage about 15 kg in a week at home to each of
their breeding, pregnant, lactating and camel calves.

The farmers who maintain one camel (which is utilized for carting/agriculture in
villages/cities/towns as a source of livelihood) follow intensive system of management (36.88%) and
these camels do not go for browsing in the field Extensive system of management i.e., zero input still
follows by most camel breeders (20.0%) belonging to Raika & Rabari community. Under this system
camel herds are allowed to graze about 30 km with some herdsman. These reproduce in the natural
rangelands without any input. Majority of camel keepers use well and tube well as source of water
whereas 34.38% farmers use tank constructed at centre place in village or rangeland locally known as
khalli /pond followed by canal (25%) as a major source of watering to their camel. Most of the camel
herders (60.9%) provide water to their camel once a day while, 23.4 % were offering on twice a day and
15.63 % on alternate days. According to farmers camel consumed average 50-lit/d and 37.5 lit/day
during summer and winter respectively. Similarly quantity of water offered during winter and summer
were significantly higher for zone I'V in comparison to others.

dADIV

Housing management

Camels are generally kept in open places irrespective of season. None of family (67.19%)
constructed any type of shed for their camel. However, in rainy season and extreme summer, 32.81%
respondents keep their animals under the trees during afternoon or along the side of protected areas.
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Health care practices
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The most of ailments were tackled either by home made medicine (59.38 %) or through
veterinary hospital (40.63%). According to survey, mange was most prevalent 38.13% followed by
pneumonia 20.9%, pica 12.1%, colic infection 7.31% and surra 5.31%. Shrinking of grazing (45.3%)
due to urbanization and restriction by the State Forest Department and mechanization (32.8%) was
conceived main problem of camel rearers. Camel keepers feel that like cattle etc. during
draught/scarcity provision of subsidized feed and medicine should be made available from government

side.

Table 9.3 Different feeding practices followed by camel keepers in arid zone of Rajasthan

Attributes Zone | Zone 11 Zone I1I Zone IV Pooled
Feeding Practices —; _gq 9% |N=80 % N=80 % N=80 % N=320 %
Management of Feeding
Grazing 40  (50) 10 (12.,5) 30 (37.5) 40 (50) 120 (37.5)
Grazing + fodder 30 (37.5) 20 (25) 40 (50) 35 (4375 125 (39.0)
Stall feeding 10 (12.5) 50 (62.5) 10 (12.5) 5 (6.25) 75 (23.44)
Feeding
Single fodder 50 (62.5) 50 (62.5) 45 (56.2) 50  (62.5) 195 (60.94)
Mixed fodder 30 (37.5) 30 (37.5) 35 43.7) 30 (37.5) 125 (39.06)
Green fodder 10 (12.5) 30 (37.5) 15 (18.75) 20 (25 75 (23.44)
Salt feeding 75 (93.7) 70 (87.5) 70 (87.5) 65 (81.2) 280 (87.5)
Type of fodder given
Guar phalgati 46 (57.5) 30 (37.5) 52 (65) 36 45 164  (51.25)
Moth chara 15  (18.7) 10 (12.5) 10 (12.5) 156 18.75 50 (15.63)
Chana chara 5 (6.2) 10 (12.5) 3 (3.75) 10 125 28 (8.75)
Ground nut chara 10 (12.5) 20 (25) 0 (125 4 5 4 (13.7)
Tree leaves 4 (5) (6.25) 3 (3.75) 15 18.75 27 (8.4)
Water source
Canal 20 (25) 60 78 0 0 0 0 80 (20.0)
Well +T. W, 30 (37.5) 10 12.5 40 50 30 625 130 (4.38)
Khalli 30 (37.5) 10 12.5 40 50 30 375 110 (34.3)
Frequency of watering
Once a day 50 (62.5) 60 (75) 40 (50) 45 (56.2) 195 (60.9)
Twice a day 20 (23) 0 0 30 (375) 25 (31.5) 75 (23.4)
Alternate 10 (12.5) 20 (25) 10 (12.5) 10 (12.5) 50 (15.6)

Values in the parentheses show the percentage
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Table 9.4. Existing management practices in different zones of Rajasthan

Attributes Rearing| Zone 1 Zone 11 Zone 111 Zone IV Pooled
Practices N =80 % |N=80 % |N=80 % |N=80 % N=320 %
Method of management

Extensive system 26 {323y 3 623 15 (187 18 (22.5) o4 (20)
Semi intensive 38 (47.5) 25 (31.2) 40 (50) 35 (43.7y 138 (43.1)
Intensive 16 20) 50 (62:5) 25 (Bl2y 27 (33.7) 118 (36.8)
Housing

Open 60  (75) 40 (50) 355 (68.7) 60 (75) 215 (67.1)
Protected area 20 (25) 40  (50) 25 (312 20 (25) 105.0 (32.8)
Disease pattern

Mange 40  (50) 35 (43.7) 45 (56.2) 52 (65.0) 172 (33.7)
Pneumonia 20 (25) 22 (275) 15 (187) 10 (12.5) 67 (20.9)
Pica 10 (12.5) 10 (125) 12 (15.0) 7 (8.75) 39 (12.1)
Colic infection 5 (6.25) 8 (10.0) 6  (7.50) o (£30) 25 (7.78)
Surra 5 i25) 5 (1823 2 (235 5 (0:25) 17 (5.31)
Treatment

Traditional 50 (62.5) 30 (37.5) o0 (75) 50 (62.5) 190 (59.3)
Hospital M 3Fia) 30 (B3] 218 (35) 30 {37.5) 130 (40.6)
Constraints

Shrinking of 40 (50) 20 (25) 40 (50) 45 (56.2) 145 (45.3)
grazing land

Mechanization 20 (25) 35 {50) 30 375y 240 (25) 105 (32.8)
Feeding cost 15 (18.7) 10 (12.5) 5 (6.25) 10 (12.5) 40 (12.5)
No constraints 5 (6.25) 10 (0} 5 (6.25) 5 (6.25) 30 (9.73)

N= Number of camel keepers
Values in the parentheses show the percentage

Breeding practices and behavior

Camel keepers follow the common traditional practices. Natural service is preferred. Only 7.81
% camel owners show interest in requirement of A.l. in camel. According to respondent, time involved
in mating is 5-12 min. and generally no manpower is required during mating except zone II. Among the
zone, mating efficiency of male camel per day varied from 1 to 3 (Table 9.5). Mating efficiency of male
camel per day for the zone II was 2 +1.95 and different significantly (p<0.01). Number of service
required per conception varied between | to 3 for different zones of Rajasthan and may be biased
estimate because, camels are let loose in herd and no record of observations on services were
maintained by the breeders. Age of puberty is 5 years and was significantly different
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(p<0.01) for zone 111, which could be due to better nutrition. whereas, mating age of male and she camel
were reported to be 5-6 and 4-5 years respectively in four zones.

Table: 9.5 Breeding behavior and practices in different zones of Rajasthan

Attributes Zone | Zone Il | Zone 11 Zone IV Pooled
N=80 % | N=80 % |N=80 % N=80 % | N=320 %
Breeding Practices
Breeding bull
Own 20 (25) S5 (6.25) 20 (25) 25 (31.25) 70.00 (21.88)
From other tola 37 (46.2) 30 (37.5) 20 (25) 15 (18.7) 117.00 (36.56)
Panchayat 18 (22.5) 25 (31.2) 20 (25) 25 (31.2) 93.00 (29.06)
Remote village 0 (0 10 (12.5) 15 (18.7) 10 (12.5) 40.00 (12.50)
A.Lpractices 5 (625 10 (12.5) 5 (6.25) 5 (6.25) 25.00 (7.81)
Ration given
During rutting 50 (62.5) 50 (62.5) 40 (50) 50 625 190.00 (59.38)
Late pregnancy 50 (62.5) 50 (62.5) 40 (50) 60 (85) 200 (62.5)
/after calving
Calving done
In house M 2570 (87.5) 60 (75) 55 (68.75) 235.00 (73.4) |
In tola 30 (37.5) 10 (12.5) 20 (25) 25 (31.25) 85.00 (26.56) |
Problem during calving
Retention of g8 (10) 5 (6.25) 7 (875 6 (7.5) 26 (8.12)
placenta
Dystocia 5 (625 3 (3.75) 0 (0) 2 (2.5) 10 (3.12)
Other 7 (875 5 (625 3 (375 5 (625 20 (6.25) ‘
No problem 60 (75) 67 (83.75 70  (87.5) 67 (83.75) 264  (82.50)

Values in the parentheses show the percentage

Inter calving period was kept 2 year by majority of camel owners and average lactation length
recorded was reported to be varying from 10- 14 month. Number of calves delivered by she camel in ‘
life was 6 for the different zone. Male camels used for breeding are chosen by the experience, on the

basis of reproductive traits of pedigrees and milk performance. Identification of heat in female camel

was confirmed on the basis of slimy discharge from vulva, refuse to eat, frequent micturition and
seeking of male camel etc. Camel keeper generally takes no work from their pregnant camel.

AICRP

The breeding period in the camel ranges from November to March with peak in month of '
December and January. About 36.56% owners use breeding bull from different tola or Panchayat
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29.06% while 21.88% uses their own breeding bull. Majority of camel keeper (73.44%) preferred to
complete calving at home and 26.56 % preferred it in tola. No man assistance is generally required
during delivery except dystocia. Main problem during calving was retention of placenta (8.1%) and
dystocia (3.1%). According to respondent or hospital record prevalence of other reproductive diseases
in camel was not much common.

Macro/micro nutrient content available in soil & blood serum

The macronutrient content of the soil in different zones (Table 9.6) show that the calcium
content was high in zone I in comparison to other zones. Similarly a high pattern in case of Mg was seen
in the zone III followed by zone I. Phosphorus content in zone Il was found maximum compared to
other zones.

Table: 9.6 Macro mineral status of soil in arid zone of Rajasthan

Zone Ca Mg P

Critical limit <2 meq/100gm soil <8ppm <3 Kg/ha
Zone | 1.4 14.8 10.3
Zone 11 1.2 12.4 10.3
Zone 111 1.2 158 11.1
Zone IV 1.2 13.3 10.2
Overall Mean+SEM 1.31+0.08 14.0+1.30 10.540.11

Phosphorous: Low-3-4 kg/ha, Med-4-7 kg/ha, High-8-11kg/ha

The concentration of Cu in the soil was found deficient in all the zones under investigation
Tables 9.7-9.8. Zinc content in the soils of zone Il and | are at marginal level whereas in other zones it
was reported deficient. [ron and Manganese inclusive of selenium content in these soils are sufficient in
all the zones whereas cobalt content in zone [ and zone 11I was reported marginal while zone IT and IV
were fortunate.

Table: 9.7 Micro mineral status (ppm) of soil in arid zones of Rajasthan

Zone Cu Zn Fe Mn Se Co
Critical value  <0.5 <0.5 <2 <1.8 <2 <0.2

Zone | 0.20 0.50 3.15 3.72 4.29 0.42

Zone 11 0.24 0.32 341 6.61 3.65 0.21

Zone 111 0.19 0.67 3:99 4.16 2.87 0.48

Zone IV 0.25 0.32 3.83 7.48 3.20 0.20
Overall 0.2240.13 0.46+0.06 3.59£1.06 5.49+1.36 3.50+0.91 0.331£0.62
Mean+SEM
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Table: 9.8 Mineral profile of camel blood serum (ug/ml) in arid zones of Rajasthan

Tehsils Cu Zn Fe Co
Critical Value* 0.65 0.80 1.00 0.40
Zone | 041 0.13 3.64 0.14
Zone 11 0.67 0.84 4.32 0.48
Zone Il 0.27 0.27 4.19 0.32
Zone IV 0.24 0.25 2.94 0.47
Overall Mean=SEM 0.40+0.02 0.62+0.09 3.7+0.07 0.35+0.01

*Source: Mc Dowell (1985)

The mineral profile of the blood serum of camel replicates the same trend as the feed and fodder
analysis. Cu content in zone Il show a marginal level and the other zones are in deficient mode, a similar
trend in zinc had been observed. However, iron show a affirmative trend and the nutrient is found in
sufficient amount, cobalt in zone II and IV show a optimum level but in zone I and 111 the nutrient is
highly varied but zone I revealed a high down inclination in content.

Macro mineral status of soil in arid zone of rajasthan Micro mineral status of arid zone of
20 - Rajasthan
15 1 .\./.\. 8
B o
10 A et ] 34 i
> 2
5 P
0 > g & —— (Critical value  —%— Zone |
Zonel  Zonell  Zonell  Zone W — — Zone I —— Zone 11l
! —*— Zone [V
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¢ & &
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feeding of complete rations- the only alternative to malnutrition (a Hindi and English bilingual

bulletin- XY 38 AL B TN |

Nagpal, A.K. and Sahani, M.S. 2005. Camel, their relevence in developing farming systems in arid
regions of India. Chapter 26 in Book: Livestock Feeding for Dry Regions. (editors) Pathak, P.S.
and Kundu, S.S. Pp.529-549. International Book Distributing Co. Lucknow.
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11. LIST OF APPROVED ONGOING PROJECTS (X PLAN)

11.1  Genetic characterization, evaluation and conservation of indigenous camel breed.
11.2  Improvement of the 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
[. Management Committee

The management committee was held on 23.02.2006 at National Research Centre on Camel.
Following members participated in the meeting which was convened under the chairmanship of Dr. M.
S. Sahani, Director, NRC on Camel, Bikaner

l. Dr. K. C. Purohit, Joint Director, Deptt. of Animal Member
Husbandry, Govt. of Rajasthan, Bikaner
2. Dr. A K. Gahlot, Dean, CVAS, Bikaner Member
3L Sh. Pratap Singh, Village Bhiyali Dist. Pali Member
Dr. S. K. Kaushish, PS & head, Div. Of AS & Forage Member
Production, CAZRI, Jodhpur (Raj.)
STl Dr. S. K. Chopra, PS (Phy), IARI, New Delhi : Member ",;g
6. Dr. S. K. Ghorui, Sr. Scientist, NRC on Camel, Bikaner Member %
T Sh. Satyapal, AF&AO, NRC on Camel, Bikaner Member g
8. Dr. B. L. Chirania, T-7/8 & I/C Asstt. Admin. Officer, NRC Member Secretary =
on Camel, Bikaner 5
=
II. RAC =
New RAC Committee comprising of following was constituted w.e.f. 10" May, 2005.
1. Dr. Nagendra Sharma : Chairman
2.Dr. B. C. Patnayak : Member
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3.Dr.N.D.Khanna : Member
4.Dr.J.S. Bhatia : Member
5.Dr. A K. Gahlot : Member
6. Dr. Aminu Deen : Member Secretary

First RAC meeting was held on 17-18" December, 2005. The presentations of progress were
made by incharge unit scientists. RAC committee in its proceeding desired to provide the research
achievements, gaps and future prospects of each project in all the ongoing projects of the Centre, which
was duly submitted to chairman and all the members of RAC commiittee.

II1. SRC

Annual SRC meeting was held on 20" August, 2005 at 11.30 A.M. in the Conference hall of the
center under the Chairmanship of Dr. M. S. Sahani, Director, NRC on Camel, Bikaner & the following
experts participated. '

¢ Dr. K.M.L. Pathak, Director Research (Vet.) CVAS, Bikaner.

¢ Dr. Tribhuwan Sharma, Assistant Prof. & inchage, Dept. of Ani. Nutrition, CVAS, Bikaner.

¢ Brig. N.M. Singhvi, Jodhpur

e Dr. P.R. Jhatkar, Ex Dean CVAS, Bikaner and Principal, Tanweer Malawat College of Bio Sciences,

Bikaner.
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13. PARTICIPATION OF SCIENTISTS IN CONFERENCES,
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MEETINGS, WORKSHOPSAND SYMPOSIA

SCIENTIFIC STAFF

Nutrition for Rural Prosperity

Name and Education/Training Place Date
designation
M.S. Sahani ~ National Symposium of IJAAP New Delhi 17 =19
Director Feb., 2006
Range Management Society of India IGFRI at Jaipur 19" Nov.,
(Raj.) 2005
G.P. Singh Workshop” National Technological Meghalaya 3. 4" May,
Pr. Selentist Intgrpenetration for the Promotion of 2005
India
XXXIV Dairy Industry Conference Bangalore 00 S h
Nov., 2005
National Seminar of Indian Society for CSWRI, Arid 1701 g
Sheep, Goat Production Region Campus Dec., 2005
Bikaner
National Nutrition Society of India Gujarat 7%-9" Jan,
Agrl.Univ., Anand 2006
Aminudeen National Symposium of TAAP New Delhi 178"
Pr. Scientist Feb., 2006
24™ Annual Convention of ISVM and KVAFSU, 29 24"
National Symposium on “Current trends Bangalore Feb., 2006
in diagnostic and therapeutic approach
towards better health and production in
livestock, poultry and companion
animals”
AK. Nagpal  National seminar on conservation , CSWRI, Bikaner 17718
Sr. Scientist processing and utilization of monsoon Dec.. 2005
herbage for augmenting animal
production at arid campus
X1II Animal Nutrition Conference on Gujarat Agrl. it gt Jan.,
Technological Interventions in Animal Univ., Anand 2006
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S.K. Dixit

Sr. Scientist

F.C.Tuteja
Sr. Scientist

S. Vyas

Sr. Scientist

Gorakh Mal
Sci (Sr.Scale)

D. S.Sena
Sci (Sr.Scale)

Range Management Society of India

National seminar on conservation,
processing and utilization of monsoon
herbage for augmenting animal
production at arid campus

National Symposium of IAAP

24™ Annual Convention of ISVM and
National Symposium on “Current trends in
diagnostic and therapeutic approach
towards better health and production in
livestock, poultry and companion animals™

24™ Annual Convention of ISVM and
National Symposium on “Current trends
in diagnostic and therapeutic approach
towards better health and production in
livestock, poultry and companion
animals”

Symposium on ‘Frontiers in
Reproduction: Concepts and Applications
in Genomic Era’ and 16" Annual
Meeting of the Indian Society for the
Study of Production & Fertility

93™ Indian Science Congress

IV conference of IAVPHS and National
Symposium on “Newer strategies for the
diagnosis and control of zoonoses™.

93" Indian Science Congress

National Symposium of JAAP

IGFRI, Jaipur

(Raj.)

CSWRI, Arid
Region Campus

Bikaner

New Delhi

KVAFSU,
Bangalore

KVAFSU,
Bangalore

NDRI, Karnal

ANGRAU,
Hyderabad

ICARNEH,

Barapani,

ANGRAU,
Hyderabad

New Delhi

19" Nov.,
2005

7% -18"
Dec., 2005

e
Feb., 2006

I ol
Feb., 2006

22 _24%
Feb., 2006

23rd _ 25th
Feb., 2006

397" Jan,
2006

1]1]]_12{}1
Nov., 2005.

3.7 Jan,
2006

17k
Feb., 2006
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24™ Annual Convention of ISVM and KVAFSU, il b
National Symposium on “Current trends ~ Bangalore Feb., 2006
in diagnostic and therapeutic approach
towards better health and production in
livestock, poultry and companion
animals™
N. Saini National seminar on conservation , CSWRI, Arid 174 ]
Sci (St.Scale) processing and utilization of monsoon Region Campus Dec., 2005
' herbage for augmenting animal Bikaner
production at arid campus
XII Animal Nutrition Conference on Gujarat TR g8 Jun,
Technological Interventions in Animal Agrl.Univ., Anand 2006
Nutrition for Rural Prosperity
Livelihood security and diversified CAZRI, Jodhpur 14" - 16"
farming system in arid region-Arid zone Jan., 2006
research association of India Jodhpur
from January 2006 at (Raj)
Raghvendar Workshop on cur rent status and CAZRI, Jodhpur 29" April,
Singh opportunities on value addition to goat 2005
Sr. Scientist and camel milk.
National seminar on value added dairy National Dairy 22-25" Dec.
products. Research Inst. 2005
Karnal
S.C. Mehta Food and nutritional ~ security through ~ NRC for Women ~ 21°' — 24"
G Soteenilet environmentally sound micro-enterprises.  in Agriculture, T 2005
' Bhubaneswar ]
TECHNICAL STAFF
Sh. Ram Range Management Society of India IGFRI, Jhansi 19" Nov., 2005

Kumar, FM

Indian Society of Forage Research,

CCSHAU, Hisar

29% o 30™
Aug., 2005
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14. WORKSHOP, SEMINAR AND SUMMER INSTITUTE
Training organized at NRCC, Bikaner

® 48 students from wvarious disciplines of B.Sc/M.Sc. Biotech and B.E. Biotech were given
Biotechnology training for one month duration in May, 2005 and October, 2005.

¢ 20 post graduate students from various colleges of Rajasthan and other states undergone 2 months
training in the field of Biotechnology and Microbiology.

e 8 post graduate students of Biotechnology/Microbiology undergone 4 months training during this
year.

fe=d1 Ia+1 919 — 2005

deg 4 R oo & 3w R R gRug & o ey 81 faid 14 RycraR—14 3facay, 05 9P
Tt AT 9T BT SIS GT TAT | s § 2=l =T A1 SedTe! d TR ardraRor 3 717 747 |

B freers Sf. Ared e Al g1 Affaq w0 o el 901 49 &1 IWR fdar war | g9
JGHR WX S el 4 dal [ 2= Wl § @H d¥r sfed 581 2, S-SRI 89 59 wrdvvre! |
AU 9797 Yad: TavTd ¥ et BT | S99 STaRN UX dsii=Tal / SRl / HenRal o sifeaied
TNET] BB fewal § B @ oIy Webed U= {argT I |

2T <o A, 2005 & QIR Rl W WHERT S weR, i oiee giqaiiar qein ey wfd
FHICT T IATST T 3T | R i ARTe H I TR & ST Sl — STdhid 37 g4er off
TRTOT, &7 el Ty & T, &7 (o AR geiisl, 27 ARIRER qeey, 31 3fTs oil ey, &1
B I STV, BT, SHed ST, S WA S foherg, 31 eflelerR Sl |l =1 a1u=T il & weas
H &AIA13T Bl YR HARSI [T |

A RIS & e JAfaf & w0 H e 81 IR, STEIferal, 3T AUSel & Jd-dh, S
i Nerd, IR 7T §9 AaRIN UR DET (b g o Pl AT Bl € | I8 U G W 8, U] BH
STIT B T T fawgT o) 92 € | N sreiforar 7 et {6 9w o & 4w g {6 awrd) 98 0 Bt v
B Iy Bls SITad el [awdd), S99 I8 A 81 &< TS § (& afdda e & foy siish &1 9
aavgad € A fop BT &1, Wil foh goicar ord g FRRR € | ord: &4 =8 UIdl &l 2= # 59 &xran o]
3fT arrae® B |

fafire arftrfsr & w9 # anf3a €. 121 siien, wevw, Wgad = wamesr Ak, tgiforms @
UTRTcres I HATER, IR TGN, SR -1 $aT [ g/ 6 gl H & 7 fob Ui #, 37: deiiiep 1o
g AHRAGHAT 991 of foh 2=al # foren 81 91 sueadn 2 a1 [Miad wa 37 srgae @ WguanT &
Hre—H1el AT 1wk YHR i |
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THRIE ® e & ©7 H & [Adud <. digd g 9l 9 dar & g9 5 O @it
fAafa o 2 Sa Fuifza oM 2 9 URf¥e W (iR) & Aread | ugardn o @ AJgdl
LIS & | Fifh e ureid! / fHar=t BT 379+ 9197 H§ 91 $HR- U 370cd &I 91ef EIaT & a1 d s6d
et 471 ST @bl S1feres e ¥ Y=o N |

AT FARIE & a8 TR 9= Al o1 3R, ST & PR—bHA] §IRT des Bl JSTHINT
ST B D JAI 3 BT ATBIYUT fHIT 74T | T $vw D] Gfeld B - dgax & I §
FUY & HIE [Adwer Ruas g gRas a1 diemv, 9aRE & e sifafdy <7 €. e
g1 forar | Hewer sifafonTon gRT 2T =a=r 9 & SR Ao uiaiarell & fasidne @
ORI febarm T |

1. TSTHINT SR ATT (02 S, 2005)

Tv5 H AT ISTATT BRI | Al gadr & w9 H A i SIS, iiey, ¥ew 9ygad
fa=dl wemeamr afafy, Ugiferm va ure i 9 #3Tery, MR ARER, SIEYR = 310 AR JIoHrsT §
fagm ora= : e d fem & we & anmer d=nfoie At &1 wecd 98d SIfd €, 39 B & 3R TN
T BT 1D ATH B AT STSATRIIT BT -1 ah TIR—UER 8 | S=I4 el fob afe fagm
&1 AT SATET SUANT H IR Al SHDT YHTd STE DTl B1T, AT H AT ] A19T g1 SRR ATaT
gl

2. ISTHINT SISl (13 AR, 2005)

Al AN @ J=eid wdl T8 fR=d drdwrrarn | aifafd aadr & wg | AT €F. WraE <
foers, yrar, A% urer dis w=ifdenay, demR grr R # oad : o fiafg ua wn
2l & TAR-TUR & forg AriTe sfale & smaegadr 27 f[awie arens QU 1y | S o
ARAT # 2=l 98T UART $I UM & APl & Felal fewal AThRoT Haell Jgfaal ol M 9
faar |

3. TSTHTYT ST (22 91, 20086)

Do H AT U faaeiig I et & e 99 H i ge=eiay SHel, e
(@ gex fam) YHgRar Feifderead, diarR grT R 4 &veX &1 AaeiRe ganr Avwas
T T T | 5. el | wel (6 R U a9E Wi €, Afe 39 e | iaar 9ire & @y
ol <31 H gEr drEfiel & &5 § 95 gs1 uRad AT | P & G 9 & ARAT VBT
rafaafafeyr 7 fewell 9 yrey dwe va dg@yel ged’ qur qifeT a gifeT & fafag g
forsares 2q =1 31r Heg =, sndrerarhl, diwmR &1 ifafdr gaar & wu F mwHia fasar T |

4. 12=8 W< (05 TR, 2005)

Fvw H ArgIfod 2=l = a=r "/ @ srata fE &1 qanta weu fAvgs S § TR ©
farr—faemst @ amifya feor | smfFa @@ = enfor Hedwerd, ememar (R,
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SR weTdererd, iR gRT Gl &) [fua—uwgfa <1 78 | fafdre afafr & wv 4§ smf3a <. 754
Faferdr, gd foummeer (= Aifeen) 9 U ar=md, SR Jelfdeerd, e = 370+ AT 3 $er 6
3ot ey sy <1 giese wrorTeT faaw g1 anfav | 2w # g9y iRwar, for e faar mar 2 |

ST qaa i SHET Jw, faqrmere, 2= wfw, SR werfderey, fiamR -1 $el {F
717 fawel feaws of JuaiRedr & wu § 5 7416 339 YRA I HI9iRl ®f {3a9 & w9 § =71 a1fev |

g Sl = 299 off greroft 5 2= & adu Iy & T § 39 R W | sieue & w9 H dldd
gV B ewra Sf. A Rig A 7 | B o Refil ydhe S gU del o &9 srau &
EIRT T SUSIRTIT T [HAMT 9 STHS & el I B &, S U0 I & I8 & (d e &l
genfere o e, fomd fore sreen o 2 |

rorHTT fAleor 1R (15 faawR, 2005)

M T A D, TR bl A Grilel I)arel, 99 Feee (6ri=g=) T8 430609,
RIS {3, 83 Brat=aae Sy (7e), el g7 {3116 15.12.2005 S IITHTT FHa=dT fAdeqor
fpar | S WRAE 7 B # Ao Sraagd Gl Refa @ srata e, e, wige,
e Tz—uf3aral, oy gRamiell, yaR—udR |l &1 s/deie fHar den e | o Refd w
HATY @ET fHaT| 36 TR R dw H U d5d BT W RIS X@T 17 R S bl b g
RISTHTYT ¥ fore= & feru wrea Wl &l Yg I URSpa WY H 81 dfedh Fewl @0 H o[l =12y | g9 R
g e €. Aie e |eel | ol {6 o aieite sraaT SRl SHeR eI & AT
A2

@ ® fa=<l YHI1eH (@9 2005-06)
1. IO ATf¥ e Ui T (T 3id)
2. ford SMER : J8dN I IUIGH g HUIYT Bl ThATH fddved
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15. VISIT OF DIGNITARIES

e  8.5.2005 Former Prof. Ishwar Singh Chauhan, High Commissioner of India in Fiji & Vice

Chancellor Barkutalla Univ. & M. P. Bhoj Open University, Bhopal.
Sh. Virender Singh, M.L.A. Lunkaransar (Bikaner) tasted various camel milk products.

e 8.9.2005 Prof. B. K. Nagla & Dr. (Miss) Madha Bagla. Reader, Dept. of Sociology, M.D.
University, Rohtak
e 16.12.2005 Dr. V.K. Taneja, DDG (Animal Science) ICAR, Krishi Bhavan, New Delhi.

Dr.V.K. Taneja (DDG Ani. Sci.) and Dr. VK. Taneja DDG (AG) & Dr.O.P. Dhada ADG

Dr. O.P. Dhanda (ADG) showing keen discussing farm activities at the centre.
interest on Camel Research achievements (16/12/05)

SHIMVLINDIA

Plantation of tree at NRCC Visit of group of Agricultural Trainees from
British College (27/3/06)
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16. PERSONNEL

Name of staff members
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Dr, M. S. Sahani

Director

Scientific

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
Dr. C. Bhakat
Dr. Gorakh Mal

Dr. D. Suchitra Sena

Dr. Nirmala Saini
Dr. S. K. Bhure
Dr. G. Nagarajan
Technical

Dr. U. K. Bissa
Dr. N. Sharma
Sh. Ram Kumar
Dr. B. L. Chirania
Sh. Ram Dayal
Sh. Dinesh Munjal
Sh. M. K. Rao
Administration
Sh. Satyapal

Sh. K. P. Sharma

Principal Scientist (Animal Nutrition)
Principal Scientist (Animal Physiology)
Sr. Scientist (Animal Nutrition)

Sr. Scientist (Veterinary Parasitology.)
Sr. Scientist (Veterinary Medicine)

Sr. Scientist (Animal Physiology) joined back after deputation

12.02.06

Sr. Scientist ( Animal Reproduction)

Sr. Scientist (Animal Biochemistry)

Sr. Scientist (Animal Genetics and Breeding)

Sr. Scientist (Veterinary Medicine)

Scientist Sr. Scale (Livestock Production Management)
Scientist Sr. Scale (Animal Biochemistry)

Scientist Sr. Scale (Veterinary Medicine)

Scientist Sr. Scale (Animal Nutrition)

Scientist (Biochemistry, Animal Science) up to 6.02.06
Scientist (Biotechnology-Animal Sciences)

Sr. Veterinary Officer, T -9
LFS, T-9

Farm Manager, T-9
Veterinary Officer, T -8
Technical Officer, T-6
Technical Officer, T -5
Technical Officer, T-5

Asstt. Fin. & Account Officer joined on 12.5.05
Asstt. Admin. Officer

¢ o &
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17. INFRASTRUCTURE DEVELOPMENT

The following infrastructure were completed during the year

<

e New Pathology Laboratory

o Community Hall completed except for wooden flooring and false ceiling.
¢ Extension of Camel Museum.

e New lobby at Guest House of Centre.

e Renovation of Molecular Genetics laboratory.

e New Administrative cum Library building. Shifted the office and Library.

.
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Dr. VK. Taneja (DDG, Ani. Sci.) visiting NRCC on 16.12.05
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JORBEER, SHIVBARI, BIKANER - 334 001 (RAJASTHAN)
Phone : 0151 - 2230183 (Director) 0151 - 2230070 (EPBX)
Fax:91 - 151 - 2231213 E-mail : nrccamel @hub.nic.in
Website : www.icar.org.in/nrccm/home.html



