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FOREWORD

Annual report 2020, ICAR-CIRG, Makhdoom,
Mathura showcases various activities and its research
achievements. During this period, we have endured the
most dreadful challenge of COVID-19 pandemic. The
pandemic has its effect on various domains, but the insti-
tution was kept ready to tackle the challenges and all
COVID-19 appropriate guidelines were strictly adhered
to. Our major task is research and extension in the area
of goat husbandry and production. Since its inception the
institution is working for the genetic improvement of ma-
jor breeds of India through scientific breeding and selec-
tion process. National training programme is an impor-
tant initiative by ICAR-CIRG which aims at skill devel-
opment of youth farmers and entrepreneurs in strength-
ening the activities related to goat rearing as successful
enterprise. During this pandemic, the training programme
has been catered through online mode. Research
programmes are undertaken as per the approved man-
date on genetic improvement, reproduction management,
and technologies to improve reproductive efficiency, low
cost feed formulation, mitigation of climate change and its
effects on goat production, disease diagnostics for effi-
cient identification of infectious and metabolic diseases in
goats, popularization of available technologies on goat
production and management to various stakeholders.
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Besides, we are also working in the area of goat
based integrated farming system by combining with desi
chicken. An economic model is being computed which
will be a technology ready to showcase to the inter-
ested farmers. A positive research environment is cre-
ated by keeping in mind the necessities of the farmers
and their economic improvement in terms of sustain-
able goals for livelihood security. And for the same rea-
son, all the CIRG developed technologies were com-
mercialized to interested firms and are available in the
market, and moreover their sales are increasing over
the years. This shows the importance of farmer need
based technologies that could create a huge impact in
their socio-economic structure. ICAR-CIRG is also
highly privileged to obtain two patents for its highly
revered technologies on herbal formulations with anti-
bacterial activity for animals. With this, we have three
patents obtained so far till the reporting period, and
ICAR-CIRG is proud of the inventors and the team that
has worked hard for this endeavour. The production
performance in terms of weight gain and milk produc-
tion has improved in important breeds like Jamunapari
and Jakhrana thanks to the genetic selection over the
years coupled with ideal management and health. An-
other important breed of goat Jakhrana has showed
promising potential in terms of milk production and
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Integrated research on goats reared under the geo-
climatic conditions in the native breeding tract is very
important to study its genetic performances and hence
AICRP on goat improvement has been handled by
ICAR-CIRG with over 20 units spread across various
states and regions of the country. Through AICRP,
Inclusive technologies pertaining to the specific region
has been validated with more importance to the
traditional rearing with a modern outlook to improvise
the performance output.

Assisted reproductive technologies are another
important research area, where ICAR-CIRG is working
for several years. We are committed to artificial
insemination in goats owing to its advantage to make
available the superior quality semen from high
performing breeding males. Special training
programmes related to Al is being conducted for skill
development of interested entrepreneurs in this area.
Research on stem cell and CRISPR technologies for
doubling the muscle mass in goats is also undertaken.
Shelter management using plastic modules were also
tested for better ambience in goats with low climate
related stress and less gastro-intestinal parasitic load.

Animal health and its well-being is perceived as
important tool for maximising the output from production
animals despite its quality germplasm. Animal health
interventions including timely screening of animals for
brucellosis, endoparasites, Johne’s disease, coenurosis is
done through service project. Also the major work is to
offer treatment, prophylaxis, dipping, deworming and
diagnostic screening in a time to time manner. Many novel
diagnostics developed in-house were validated in
CADRAD, ICAR-IVRI and many other institutions were
applied in quick, specific and accurate diagnosis of
important infectious diseases affecting small ruminants.
Novel herbal based formulations are another are the
division is working since two decades and developed,
commercialized and patented them. Area specific mineral
mixture, reduced

methane emission and low cost feed formulation are the
key areas of animal nutrition handled in ICAR-CIRG.
Besides novel rumen microbes with specific activity are
identified, characterized and accessioned at NCVTC.
Specific feeding strategies were developed depending
upon the physiological need of the animal and also to at-
tain the performance potential from high quality germplasm.
Meat and milk products that were having value-addition
and health benefits were developed, especially low so-
dium meat products, products that are stable at room
temperature with high shelf life, enriched whey based
drinks, goat Mozarella cheese are ready for commercial-
ization.

Attracting all the stakeholders to take up goat
farming as an remunerative form of investment and
entrepreneurship has a very high scope and ICAR-
CIRG is working in this direction to popularize, cre-
ate awareness through skill development programs.
Farmers, livestock keepers, youth entrepreneurs have
attended many training programmes, farm visit, dem-
onstrations etc. Farmer’s single window helpline is
handling regular calls from farmers on all working
days and immediate suggestions and expert advice is
provided to them. Besides scientists are attending tele-
vision and radio talks to disseminate the latest devel-
opment and important messages to livestock owners.

In a positive note, I thank all the stakeholders
who have supported the institution to make popular
among the goat keepers. I also extend my gratitude to
Dr. Trilochan Mohapatra, Director General, ICAR and
Honorable secretary DARE, Dr. B.N. Tripathi, DDG
(AS), Dr. VK. Saxena ADG (APB), Dr. Ashok Kumar
ADG (AH), Dr. A.K. Tyagi ADG (ANP). [ am also in-
debted to the supports of all the heads of divisions,
Incharge PME, Incharge AKMU, Incharge ITMU in sup-
porting the preparation of the document. Finally, I also
wish to thank the whole editorial team of the Annual re-
port 2020 for their efforts in compilation of documents.

72 W
(Dr.B.Rai)

..................................................... DIRECTOR B
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2.1 GOAT BREED IMPROVEMENT

Nucleus flock of Barbari goat is maintained un-
der semi-intensive feeding system under AICRP on Goat
Improvement. The opening and closing balance of flock
was 644 and 632 on 1% January 2020 and 31 Decem-
ber 2020. The 363 kids were born from 219 doe’s. Flock
growth was 162% and kidding rate was 1.66%. A total
227 goats (115 male and 112 females) were provided to
farmers and other stake holders for goat improvement and
enhancing farmer’s income. Overall flock culling and mor-
tality rate in the year was 2.48 and 3.77%. Averages age
at first service, weight at first service, weight at first kid-
ding, age at first kidding, first kidding interval and gesta-
tion period were 412.02+9.91 days, 21.28+0.39 kg,
23.83+0.46 kg, 560410 days, 296.01£7.15 days and
146.10+0.42 days, respectively. Multiple births were
78% of total kids born. Kidding efficiency (%) on the
basis of does available and doe’s tupped were 124.0 and
145.0%. The selection differential for 9 months body
weight was 5.8 kg and that of the dam’s 90 days milk
yield was 9.75 liters. The least squares means of body
weight of kids at birth, 3, 6, 9 and 12 month of ages for
kids born in year 2020 were 1.73+0.02, 7.74+0.09,
12.99+0.22, 16.79+0.31, 22.35+0.25 kg respectively.
The h? estimates of growth traits were moderate ranged
from 0.11 to 0.27. Least square mean for 90 days milk
yield, 140 days milk yield, total lactation yield and
lactation length in 2020 were 73.54+1.05 litre,
109.33£1.62 litre, 115.94+1.85 litre and 160.81+1.74
days, respectively. There was a significant and con-
sistent improvement in all lactation traits from 2016
onwards. The Total milk production in the year 2020
was 13621.0 litres. Package of practices were devel-
oped and transferred to field for obtaining higher

EXECUTIVE

SUMMARY

survival, growth, lactation and reproductive perfor-
mances.

There were 45 multiplier flocks (MFU) of
Barbari goat breed were established for genetic im-
provement, conservation and promoting scientific goat
farming, development of goat based business and live-
lihood models in 6 states of India. Total revenue gener-
ated in the year was Rs. 2070179.00.

The opening balance of Jamunapari nucleus
flock was 602 and closing balance was 532. During the
period 265 kids were born from 200 does out of which
single, twin and triplet born kids were 52.07%, 44.53%
and 3.40%, respectively. There were 114 male and 95
female were supplied for various livestock developmen-
tal agencies for genetic improvement and conservation
of Jamunapari goats in the field. Averages age at first
service, weight at first kidding, age at first kidding and
gestation period during the year were 760.45+44.39
days, 33.80+0.69 kg, 931.89+51.44 days and
152.8743.60 days, respectively. The least squares means
of body weights of kids at birth, 3, 6, 9 and 12 months
of age in the year were 3.45+0.05 kg, 10.90+0.15 kg,
14.10+0.23 kg, 20.21+0.46 kg and 24.06+0.52 kg, re-
spectively. The h? estimates of growth traits were mod-
erate ranged from 0.19 to 0.26. The least squares means
of milk yield in 90 days, 140 days, total milk yield and
lactation length were 75.38+1.84 litre, 111.46+2.99 li-
tre, 98.54+3.51 litre and 161.04+3.24 days, respectively.
The selection differential for 9 months body weight was
9.32 kg and dam milk yield at 90 day was 12.16 litre.
The overall annual culling and mortality of the flock
was 2.65 and 8.07. During the year 6878.0 litre milk
was supplied to GPT for sale and processing. Revenue
generated was Rs 1911603.00 in the year.
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The overall mortality in the flock.The opening and closing
balance of Jakhrana flock was 156 and 190 and 73 kids
were born from 47 kidding. The kidding rate of these goats
was 1.55. During the year 12 buck and 09 does were
supplied to the farmers. The overall least squares means
at birth 3, 6, 9 and 12 months of ages were 2.82+0.04,
9.24+0.15, 15.244+0.66, 18.27+0.77 and 23.25+0.57 kg,
respectively. The overall means of milk yield in 90, 120
and 150 days were 98.91+4.19, 116.50+6.86 and
128.55+11.71 litre, respectively. The milk supplied to GPT
lab was 4098 litre was 2.26 %.

The opening and closing balance in Muzaffarnagari
sheep was 516 and 573 in the year. During the year 266
lambs were born and overall mortality was 3.84%.The
overall least-squares means of body weights of lambs at
birth, 3, 6, 9 and 12 month age were 3.47+0.20,
15.84+0.21, 25.42+0.29, 30.96+0.34 and 37.40+0.34
kg, respectively. The overall least squares means for lamb’s
Ist and 2nd six monthly and adult annual clips were
466.11+£7.76, 535.85+7.27 and 1280.28+18.92g, re-
spectively. The averages for weight at first service, age at
first service, age at first lambing, ewes’ weight at lambing
and inter lambing period were 32.2kg, 470 days, 626
days, 34.6kg and 325 days, respectively. A total of 92
males and 58 females were supplied to farmers for im-
provement in field. During year revenue of Rs. 13, 88,995
were generated.

A cross-breeding experiment among indigenous
breeds (Sirohi x Barbari and Sirohi x Jamunapari) was
initiated this year. The initial results indicated that body
weights of Sirohi x Barbari crossbred kids were margin-
ally (10 to 14.4%) higher than Jamunapari x Barbari kids.
However, growth performances (body weights) of
Jamunapari x Barbari and Sirohi x Barbari kids after 6
months of age were not significantly higher than growth
performance of Barbari kids. The live weight, empty body
weight and carcass weight of Sirohi x Barbari kids main-
tained under semi-intensive up to 12 months of age were
significantly higher than Jamunapari x Barbari male kids
however dressing% were same in both crossbred group.

2.2 GOAT HEALTH MANAGEMENT

Animal Health division has a primary man-
date of healthcare, diagnosis and control of diseases
affecting goats in livestock units of the institute as
well as the field. During the reporting period, 1635
biosamples were collected and tested for various dis-
ease conditions and three field outbreaks were at-
tended by experts from the division. Of these, 46.66%
(763/1635) samples were found to be positive for
various diseases, including 61.53% (104/169) sera and
32.35% (121/374) faecal samples and 53.84% (21/
39) milk samples positive for JD, and average of
12.85% (27/210) (sera-SAT & Swabs-qRT-PCR com-
bined) positive for brucellosis, and 6.16% (21/341)
positive for coenuruses. The Brucella incidence in live-
stock units stood at 14.28% of the samples tested from
breeding animals. Pneumonia is an important syndrome
that affects the animals especially young kids, which
was studied and the causative agent were identified as
Mannhemia hemolytica, Pasteurella multocida, etc.
and a package of practices for treatment, control and its
management has been developed.

For addressing one of the important diseases
of goats due to intensification of rearing is
enterotoxaemia, a novel vaccine development is un-
derway and for this a restriction free cloning with
seamless upscaling efficiency is being developed tar-
geting partial epsilon toxin. Effect of nutraceutical
supplementation on the health and immunity of goat
kids on growth, health, behaviour and serum param-
eters were recorded. This will help in mitigating the
weaning stress and associated health problems and
production loss in young kids. A phyto-pharmaceuti-
cal product developed is being tested for its effec-
tiveness in both subclinical and clinical mastitis in
lactating does. The topical application was very ef-
fective in reducing the inflammation and production
loss during subclinical mastitis. Detection of abor-
tion causing pathogens and recording them would
provide accurate information of the control strategies
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followed in the farm-setup, and for this a multiplex
PCR that detects are Brucella melitensis, Brucella
abortus, Coxiella burnetii, Chlamydophila spp. and
Campylobacter spp in a single tube is being devel-
oped in the institute funded project.

Under the OPZD project, two states were epi-
demiologically studied for the incidednce of Johne’s
disease viz., Rajasthan and southern coastal
Puducherry. In coastal region the higher occurrence
of JD was recorded in indigenous breeds of goats
(35.48%, 11 out of 31 goats screened) compared to
Non-descript goats (33.33%, 23 out of 69 goats
screened). For Mycobacterium avium subspecies
Paratuberculosis (MAP), 3 different test combinations
were analyzed for the better indication of diagnostic
test including Faecal ZN microscopy Versus 1S900
PCR, Serum indigenous ELISA Versus IS900 PCR,
Serum indigenous ELISA Versus Faecal ZN micros-
copy. Out of the three test combinations, the sensitiv-
ity and specificity of faecal microscopy to IS900 PCR
was found to be 44.12% and 93.94%. The sensitivity
and specificity of serum indigenous ELISA to IS900
PCR was found to be 61.76% and 15.15%. The sensi-
tivity and specificity of serum indigenous ELISA to
ZN microscopy was found to be 73.72% and 22.22%.
By all the three test combinations, the sensitivity of
indigenous ELISA - Faecal ZN microscopy combina-
tion was the best.The risk factors for J.D.were studies
which included animals under intensive system of rear-
ing are 10.25 times more likely to develop JD
(P<0.006) compared to semi intensive system of rear-
ing. While Rajasthan a total of 101 Goats and 99 Sheep
were sampled and processed for J.D. which showed,
54.5% and 31.31 % sero-positivity in goats and sheep
respectively by IgG iELISA. Active and passive MAP
shedders are difficult to differentiate by microscopy.
Active infection can be differentiated by detecting live
MAP in the unknown samples using mRNA PCR tar-
geting important genes of MAP, and a TagMan® probe
based mRNA real time PCR was developed for as-
sessing the actual infection status of animals.

Under this OPZD project, BRUCARE — a
herbal product in the form of Bolus was developed to

reduce shedding of Brucella and it was found to contain
the spread of infection in small ruminants. In the field
conditions, where no available mechanism is there for
the goat keeper to control brucellosis, such herbal drug
based package of practice could be a boon to the
farmers in controlling Brucella abortions as well as
containing the risk of zoonosis. Another prestigious
international project was handled in the Division, which
is INFAAR, and the work is based on the SoPs
circulated to the collaborating centres, where we have
processed 158 samples despite the pandemic situation
strictly following the sampling plan in Mathura, Etawah
and Firozabad districts of Uttar Pradesh. A total of 55
Staphylococcus aureus and 38 Escherchia coli isolates
were confirmed based on molecular, phenotypic and
genotypic AMR tests. Of the S. aureus isolates around
5.26 % were MRSA positive based on phenotypic AMR
test and 21% were Vancomycin resistant based on
genotypic AMR tests. While among E.coli, 3% were
ESBL producing and 3.63% were AmpC beta-
lactamase producing based on phenotypic AMR assays.
Cryptosporidia is an important opportunistic protozoal
pathogen that affects young goats and kids and is one
of the major causes of diarrhea and poor growth. Nested
PCR of 18ssu rRNA, HSP 70 and GP60 were
standardized for diagnosis of C. parvum and other
important species affecting goats.

2.3 NUTRITION MANAGEMENT

Potato (Solanum tuberosum) +Paddy (Oryza
sativa) straw silage was prepared in the plastic silage
bags by anaerobic fermentation. Feeding cum growth
trial was conducted in male Jhakhrana goat on potato-
paddy straw. Animals were fed with concentrate pellet
and silage.The average daily gain of 37.03g was
recorded on this silage. Results show that paddy straw
can be utilized in silage preparation and can be fed to
goats.

Under Veterinary type culture (VTCC-Rumen
Microbes) seventeen isolates of rumen bacteria,
isolated from goat’s rumen liquor and fecal sample.
They were identified and characterized on the basis of
16S rRNA gene amplification and sequencing of the
amplified product. All cultures were screened for




CIRG

CIRG ANNUAL REPORT-2020

EEEE R

carboxymethyl cellulase and avicelase activities in the
supernatant of three days old culture. Based on the
potential of these cultures in terms of fiber degrading
enzyme activities, nine efficient bacterial cultures were
submitted to coordinated unit at NIANP, Bangalore for
accession number.

Lactation cum feeding trial was conducted on
female Barbari goats on concentrate pellet incorporated
with cotton seed cake and effect on milk production
constituents, blood metabolites and reproductive
hormones was studied. There was no significant effect
of cotton seed cake feeding on milk fatty acids, plasma
metabolites and reproductive hormones like FSH,
Luteinizing hormone, Progesterone and Estradiol in
lactating goats. Moringa is highly nutritious &
economic fodder for livestock & can be grown
economically as fodder crop in semi-arid zone of
country. Feeding trial of Moringa based complete feed
in sheep has proved it, highly economical and
productive.

Reduced-fat milk paneer was prepared through
replacement of full-fat milk with skimmed milk and
added guar gum. A total of five producti.e., FF (paneer
from full-fat goat milk without GG), FFSMG11 (paneer
from full-fat and skimmed goat milk in 1:1 ratio + GG),
FFSMG13 (paneer from full fat and skimmed goat milk
in 1:3 ratio + GG), SMG (Skimmed goat milk + GG)
and SM (Skimmed goat milk without GG), were
prepared using full-fat goat milk, skimmed goat milk
and their combinations with or without guar gum
(0.075%).The reduced-fat goat milk paneer added with
guar gum (except body and texture score for treatment
SMG) received sensory scores higher than very good
(>7) with better overall acceptability than the full-fat
counterpart. Effect of acidulants on the physiochemical,
colour and textural qualities of goat milk mozzarella
cheese was studied. Physicochemical, colour, texture
profile analysis and rheological properties of goat milk
mozzarella cheese prepared using acetic acid (CAA),
citric acid (CCA) and lactic acid (CLA) for direct
acidification.

Cost economization of forage production
through non-monetary inputs was carried out on fod

der cowpea, pearl millet and sorghum during the
kharif season of 2020. Maximum green (30.11 t ha')
and dry (5.06 t ha') fodder yield of fodder cowpea
was obtained with 2™ week of June sown crop fol-
lowed by 4" week of June sown crop. Cowpea har-
vested at 70 DAS was recorded maximum green
(28.12 tha!) and dry (5.01 t ha'!) fodder yield; how-
ever, fodder cowpea harvested at 60 DAS was also
recorded at par value of green (27.00 t ha') and dry
(4.65 tha) fodder yield with fodder cowpea harvested
at 70 DAS. Fodder pearl millet maximum green and
dry fodder yield was also recorded with 2™ week of
June sown crop followed by 4™ week of June sown
crop. In cutting management schedule maximum
green and dry fodder yield of fodder pearl millet was
obtained with cutting schedule at 45 DAS. Sorghum
fodder has maximum green and dry fodder yield with
2" week of June sown crop followed by 4™ week of
June sown crop. Maximum green and dry fodder yield
of fodder sorghum was obtained with cutting sched-
ule at 55 DAS. Maximum values of crude protein
yield (823 kg ha!) and ether extract yield (113 kg ha-
1 of fodder cowpea were recorded with 2™ week of
June sown crop. Cowpea harvested at 70 DAS was
recorded maximum crude protein yield (810 kg ha™')
and ether extract yield (105 kg ha!); however, fodder
cowpea harvested at 60 DAS was also recorded at
par value of crude protein yield (769 kg ha') and ether
extract yield (104 kg ha') with fodder cowpea har-
vested at 70 DAS Similarly, in fodder pearl millet
maximum values of crude protein yield and ether ex-
tract yield of fodder pearl millet were recorded with
2" week of June sown crop and in cutting manage-
ment schedules fodder pearl millet harvested at 45
DAS was recorded maximum values of all these nu-
tritional parameters.

Polyhouse type dryers are used for drying dif-
ferent farm produce. The polyhouse dryer has been
designed technically for shape, size and
orientation.The proposed dryer is natural convection
Polyhouse Solar Dryer (PSD) designed for drying
green fodder and grasses from about 75-90% initial
MC to 10-14% final MC(db) . It will have rectangu
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lar base with curved top surface walk-in type
polyhouse dryer for drying green fodder in batches.
The cladding material should be UV stabilized and
safe against damage caused by monkey and other wild
animals prevailing in this region. There will be two
layers of drying platform and solar powered and sen-
sor controlled exhaust fan formoving out the moist
air.
2.4 GOAT REPRODUCTON AND ARTIFICIAL
INSEMINATION

During the year 2020, the activities of under
different Institute and External funded projects were
conducted in the Division. In a DBT Project on ‘De-
velopment of novel semen extender to optimize post
thaw quality for enhancement of productivity and
multiplication of superior goat germplasm, the varia-
tion in the pH and antioxidant capacity of goat semen
was analysed when stored in liquid state at refrigera-
tion temperature. It was observed that the pH of di-
luted semen was decreases significantly from initial
pH-6.66+0.03 to pH-6.06+0.03 on 5" day of liquid
storage at refrigeration temperature and seminal pa-
rameters were below the acceptable level of artificial
insemination. Sperm membrane lipid peroxidation due
to the detrimental effect of reactive oxygen species
increased during different days of storage as evidenced
by low MDA concentration. Moreover, effect of IGF-
1 fortification in semen diluent on post thaw quali-
ties, antioxidant capacity and DNA integrity of
Jamunapari buck semen was analyzed. It was detected
that sperm motility, live sperm count, acrosomes in-
tegrity, hypo osmotic swelling positive spermatozoa,
malonaldehyde (MDA), protein
TUNEL positive sperm were in post thaw semen were
differed significantly (P<0.05) at different concentra-
tion of IGF-1 and were significantly (P<0.05) highest
in 250 ng/mL of IGF-1. In another experiment, biotin

carbonyl content,

fortification to goat sperm preparation medium re-
duces DNA damages, mitochondrial membrane po-
tential and lipid peroxidation was studied.

In a project on “Conservation and phenotypic
documentation of Mirzapuri goat breed”, collection
of base line data of Mirzapuri goat was initiated.

(‘h

Where as in an Institute project on “Augmentation of
Buck fertility through use of polyherbal preparations”,
in vitro experimental trial was conducted using
Shatavari aqueous extract. A significant improvement
in motility, viability, acrosomal integrity and plasma
membrane integrity in treatment groups using
Shatavari aqueous extract was achieved at post thaw
stage in comparison to control group.In another DBT
funded project on Establishment of efficient culture
and transplantation system for male goat germ-
cells,differential effects of extracellular matrix proteins
on in-vitro culture and growth characteristics of ca-
prine male germ-cells.The beneficial effects of
vitronectin with respect to proliferation, viability, tran-
scriptional response, and maintenance of undifferen-
tiated and pluripotent characteristics of cmGCs dur-
ing the culture.

In a different experiment under this project,
the effect of low oxygen tension on proliferation,
stemness and multilineage differentiation of caprine
male germline stem cells was studied and found that
the survival and proliferation were significantly pro-
moted and PDT was reduced (p < 0.05), thus yielding
a higher number of viable cells with larger colonies
under hypoxia. Furthermore, expression of
pluripotency and adhesion markers was distinctly in-
creased when cells were grown under condition with
lowered O,. Conversely, the presence of multilineage
differentiated regions and expression of differentia-
tion specific key genes were significantly (p < 0.05)
reduced under hypoxic conditions. In a DST funded
project, transcriptome profiling of spermatozoa for the
development of biomarker for the selection of fertile
buck was done.

As an activity of the Institute project Develop-
ment of goat based integrated farming system model a
goat based integrated farming system model i.e. ‘On-
Farm Fodder Production Technology’ in Kharif Sea-
son for 20 goats and its followers in peri-urban area
through IFS approach was developed. Similarly, in an
AICRP on Plastic Engineering Technology, Develop-
ment and Evaluation of Portable Plastic Enclosure for
Improved Kid/Lamb Rearing using sandwiched por
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table plastic panel technology for protecting goat kids
from cold stress was done. For this, growth trail of
three months old weaned kids in different enclosure
during winter and investigation and successful design-
ing and development of plastic flooring based two tier
housing system was achieved. Besides this, the scien-
tists of this Division were involved in generated and
compilation of Meteorological Observations on daily
basis.
2.5. TECHNOLOGY TRANSFER TO THE
FARMERS DOOR STEP

Under transfer of technology programmes, goat
farmers were contacted and discussed regarding sci-
entific goat rearing practices. Farmers-Scientist inter-
action meets, goat health camps, awareness camps on
and COVID-19 were
organised.Large number of goats were dewormed and

Swacchta Abhiyan

treated against different ailments under these health
camps.CIRG technologies were disseminated to large
number of beneficiaries. Under DST project, ten (10)
Kisan Gosthis, COVID-19 awareness camps, women
empowerment camps were organised. Women goat
farmers based SHGs were formed and local natural
resource based feed developed for goats in Uttarakhand
state. COVID-19 protection kits were distributed
among goat farmers in project area. Technical litera-
ture on different aspects of scientific goat farming were
developed and provided to farmers, trainees, entrepre-
neurs and other stakeholders. Goat meat supply chain
study was conducted to understand cost/ margins of
actors engaged along goat meat supply chain. Data
were collected from goat rearing households to assess
economic impact of health calendar developed by
ICAR-CIRG in Mathura district.

Large number of goat farmers received inputs in the
form of health kits, mineral mixture, technical litera-
ture and consultancy under farmers’s programmes con-
ducted by the institute. ICAR-CIRG technologies were
showcased in National Dairy Mela at Karnal and Pasu
Krishi Vigyan Mela at ICAR-IARI, New Delhi. Three
(3) national training programs on scientific goat farm-
ing were organised in which 192 farmers from 14
states were successfully participated. One sponsored
training programme was organised with 32 goat farm-
ers from Satna district of Madhya Pradesh. Synergy
developed with KVKs, NABARD, State Animal Hus-
bandry Department, Uttarakhand Sheep and Wool
Development Board (USWDB), CSIR-CIMAP, local
NGOs and Agricultural Universities during organiza-
tion of extension programmes.
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CHARTER

VISION

To develop - the Goat- as a source of livelihood

and nutritional security for the prosperity of India. QU ALITY
POLICY

CIRG is committed to enhance goat productivity

MI S S ION through research, extension and HRD support for

Improvement in productivity of goat through the benefit of society, industry and scientific

research, extension and HRD support. conmmunity.

Towards this, we shall,

e Continue to align our actions with
organizational values

MAND ATE e Implement QMS as a platform for

improving performance standard

To undertake Research, Training and Extension Continuallyi " b
Education Programmes for improving milk, meat ontinually improve our performance by
and fiber production of goats and to develop

processing technologies of goat products.

periodical review of quality objectives

Actively involve and adequately empower

all personnel.

OBJECTIVES

» To undertake basic and applied research in all disciplines relating to goat production and products
technology.

» To develop update and standardize area specific package of practices on breeding, feeding, management
prophylactic and curative health cover of goats.

» Toimpart National and International Trainings in specialized fields of goat research and development.

» To transfer technologies for improving milk, meat and fibre production and value addition of goat products.

» To provide referral and consultancy services on goat production and product technologies.
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INTRODUCTION

The Indian Council of Agricultural Research
established a National Goat Research Centre at
Makhdoom, Farah in Mathura district of Uttar Pradesh
on 12th July, 1976. The Centre got the status of a full-
fledged Institute on 12th July, 1979 and named as
Central Institute for Research on Goats. The Institute
is located at equidistance from two famous places —
Mathura (25 Km), the birth place of Lord Krishna,
and Agra (32 Km) the abode of world famous Taj
Mahal. Director is the head of Institute and its apex
body like IMC, RAC and QRT guide research and other
activities. This institute has four research divisions and
one section including well equipped Library, AKMU,
PME cell, Agricultural farm, ITMU, Livestock farm
and Health Section to fulfill the mandate and respon-
sibilities. The Coordinating unit of All India Coordi-
nated Research Project on goat improvement is also
located at CIRG. The project aims at improving pro-
duction performance of different breeds of goats dis-
tributed in different regions of the country under farm
and field conditions. The Institute is well connected
with modern information and communication facili-
ties comprising landline phones 0565-2763380,
2763323 and helpline 0565-2763320. The profile of
the Institute can be visited at www.cirg.res.in.
HIGHLIGHTS OF ACHIEVEMENT

The institute has developed number of pro
farmer’s packages of practices technologies; and
commercially viable technologies for goat
improvement in the country. 20 patents have been filed;
twelve technologies have been commercialized for
larger production. Other important technologies such
as Value added goat meat and milk products,
diagnostics for brucellosis and JD, herbal formulation,

intravaginal pessaries etc. are under process of

commercialization. Some of the major achievements
are as follows:
=  Multiplication and conservation of elite germ
plasm of Jamunapari, Barbari, Sirohi and
Jakhrana breed of goat for genetic
improvement of indigenous goats.

= Established
improvement and conservation centers

germ-plasm  resource
(multiplier flocks) of Barbari goat breed in
fields.

» Analyzed milk composition traits such as
protein, fat and SNF in different breeds and
association of protein percentage with
different allelic combinations.

= Positive genetic improvement trend in body
weight at birth, at 3, 6, 9, and 12 month of age
in Jamunapari and Barbari goats.

» Significant improvement in milk yield in
Jamunapari, Barbari and Jakhrana goats
compared to their base population

performance.

* Refined semen freezing protocol involving
7.5% (v/v) egg yolk and glycerol 5.4% (v/v)
with 100 million sperms/dose of 0.25 ml
French mini straw resulted in overall post thaw
motility of 50.55%, irrespective of four breeds
viz. Jamunapari, Barbari, Jakhrana and Sirohi
goats.

» Artificial Insemination (A.l.) with Frozen
Semen in 149 goats of different breeds resulted
in successful conception in 52 goats with a
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a success rate of 35.32% on actual kidding
basis.

Developed a new method for isolation of
mesenchymal stem cell (MSCs) from goat
bone marrow.

Established genetic origin of Indian goat
breeds and genetic variation in Myf, leptin,
Pit I, FecB, SCD gene and HSP genes in Indian
goats.

Developed complete feed pellet for efficient
growth (80g/d) in finisher kids. Strategic
supplementation of concentrate mixture @
1.2% of the body weight for better growth and
meat quality of Barbari goats.

Better dressing percentage and meat quality
by supplementation of area specific mineral
mixture under intensive goat rearing system.

Enriched goat meat nuggets and goat meat
sausages with omega 3 fatty acids.

Standardized retort processing of goat meat
curry and goat milk paneer curry which has
non refrigerated shelf life at room temperature.

Identified anti-methanogenic feed resources
for goat production system.

Developed higher bio-mass producing fodder
system (Guar+Lobia+Sunhamp) for goats
under rain fed conditions and Morus alba
based cost effective agro-forestry system for
sustainable goat husbandry in semi-arid and
rain fed areas.

Developed package of practices and dynamic
health calendar for goat farmers.

Developed highly sensitive indigenous
molecular diagnostic tests for Brucellolsis and
Johne’s disease in goats.

Developed database repertoire for Clostridium
perfringens strains prevalent in causing
Enterotoxaemia in goats.

= Developed sensitive and specific diagnostic
assay (purified toxin based iIELISA and peptide
based iELISA) for detection of anti-epsilon
antibodies in order to assess protective antibody
titer against enterotoxaemia post-vaccination.

= Developed Johne’s disease vaccine using native
strain of JD organism.

* In an attempt to develop phage-based
therapeutic agent against neonatal colibacillosis
in goat-kids, three phages viz. E. coli Phage/
CIRG/11, E. coli Phage/CIRG/3 and E. coli
Phage/CIRG/12 showed highly encouraging
lytic activity against pathogenic E. coli isolates.

= Developed herbal medicine formulations for
diarrhoea, septic wound, acaricide,
anthelminitic and stress management.

= Developed prebiotic (Mannan oligosaccharide)
and herbal based formulation (IMU-4 bolus)
for enhancement of immunity in goat kids.

* Created baseline data on commercial goat
farming.

= Developed base-line data from farmers of
selected districts of Bihar and Uttar Pradesh
for goat meat/milk value chain analysis in order
to improve socio-economic condition of goat
rearers, traders, butchers and other stakeholders
under ICAR-ILRI collaboration programme.

Following technologies have been commercial
ized under commercialization:

COMMERCIALIZED TECHNOLOGIES:
1.Alquit®- An eco-parasiticidal product for the control
of ecto-parasites viz Ticks and Lice in animals has been
commercialized to M/S Natural Remedies Private Limited,
Bengaluru.

2.GMIN®- An area specific mineral mixture for Uttar
Pradesh commercialized to M/S Girraj Industries,
Sirsaganj, U. P.

3.HEALEX-FR"- An ointment/gel for external injuries,
and wounds for animals,
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commercialized to M/S Girraj Industries,
Sirsaganj, U.P.

. Diarrionex-HS®- This is an extract base herbal

anti-bacterial anti-diarrhoeal powder for
management of diarrhea in animals
commercialized to M/S Girraj Industries,
Sirsaganj, U. P.

. Goat milk based soap (Ajas) — three variants
of soap i.e. Ajas beauty, Ajas green and Ajas
antiseptic soaps have been commercialized to
M/S BVG Life sciences, Pune (M.S.).

. Johne’s disease Vaccine ( Bio JD gel ®)— This
Killed vaccine is developed by using native strain
of Mycobacterium avium subspecies
paratuberculosis for animals transfer to M/s

Biovet, Bangaluru for vaccine production.

IMU-4® Herbal immunomodulatory bolus:
This herbal formulation is developed to
improve the immunity in animals. This bolus
reduces the pregnancy stress and improves the
immunoglobulins in pregnant dam and
colostrum quality to protection for neonatal
infection. This product was developed under
ICAR-AINP on ‘neonatal mortality in farm
animals’ project. This product is
commercialized and available in Indian market
by Brands Name of “IMU-4" Bolus by M/S

Girraj Industries, Sirsaganj, U. P.

. Wormolex® bolus and liquid (Herbal
anthelmintic bolus)—Herbal dewormer in bolus and
liquid form , commercialized by M/S Girraj
Industries, Sirsaganj, U. P.

Meggatex® Herbal acaricidal liquid— This
formulation effectively eliminates 90-100%
ticks/lice in naturally infected animals in single
topical application. This drug is
commercialized by M/S Girraj Industries,

Sirsaganj, U. P.

10. Semen freezing technology and Artificial

insemination in goats— Goat Semen Diluent
(TCFEYQG) and
Cryopreservation Protocol technology

Composition

transferred to M/S Aegipan Animal Biocare
Pvt. Ltd. Hooghly, West Bengal India.

UNDER COMMERCIALIZATION

BRUCHEK: A Dot-ELISA Kt for detection of
brucellosis in goats and Sheep

Diagnosis of para tuberculosis ELISA KIT
(Serum and Milk)

Stressol-G: An Herbal Antistress Formulation
Helmokil: Herbal anthelminitic bolus
IMU-4 : Herbal immunomodulatory bolus
Ectofree : Herbal Acaricidal liquid / Sprey

Intra vaginal pessaries for oestrus

synchronization in goats.
Goat meat Pickle

Goat meat Nuggets

Herbal Goat meat Nuggets
Goat meat Sausage

Goat meat Patties

Meat Shami Kebab

Meat Murukku

Meat Nimkee

Meat/Milk Biscuits

Goat Feeders for Better Feed Utilization

Pelleted Complete Feed Technologies for
Sustainable Goat Production under intensive
feeding system.
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AWARD AND ACHIEVEMENTS

ICAR’s Sardar Patel Outstanding Institute- 2010.

ICAR-Rajshri Tandan Rajbhasha award for two successive years 2008 and 2009 — for significant
achievement in popularization and progressive use of Rajbhasha (Hindi).

NRDC National Societal Innovation Award, 2014 and 2018.
ICAR-Rafi Ahmad Kidwai Award- 2016.
VASVIK Industrial Award 2019 by IARI, New Delhi.

Rajbhasha Gaurav Award (2015) to Dr. D K Sharma to his book Bakri-Bhed Rog: Chikitsa Evam Prabandhan.
by Rajbhasha Vibhag Govt of India (Bestow by President of India) on 14 sept 2016.

International Endeavour award-2018 by Government of Australia.
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GENETIC IMPROVEMENT IN

GOAT AND SHEEP

6.1 GENETIC
JAMUNAPARI GOAT
Jamunapari goat is one of the large size goat

IMPROVEMENT IN

breeds of India, and is known for milk production in
the subcontinent. These goats are also known as
“Queen of goats” due its majestic look and appear-
ance. The natural habitat of this breed is ravine locked
Chakarnagar block of Etawah district in Uttar Pradesh.
These goats are more adapted to vegetation shrubs
and trees and perform well under similar semi-arid
agro-climate conditions. It has been extensively uti-
lized for genetic potential improvement of non-
descript and low performing breeds in India and
abroad.

6.1.1 Results and Achievements

The opening balance of the nucleus flock was 602
and closing balance was 532. During the period 265 kids
were born from 200 does, in which 131 were males and
134 were females out of which single, twin and triplet
born kids were 138 (52.07%), 118 (44.53%) and
09(3.40%), respectively. The population growth in the
flocks was 75.83% during the year.

6.1.2 Breeding and Reproductive performance
Breeding and kidding efficiency on the basis of

doe’s available were 66.22 and 87.75 and on the basis
of doe’s tupped were 87.67 and 116.22%. The litter
size was 1.33. Averages age at first service (AFS),
weight at first kidding (WFK), age at first kidding
(AFK) and gestation period (GP) during this year were
760.45+44.39 days, 33.80+0.69 kg, 931.89+51.44 days
and 152.87+3.60 days, respectively, showing desirable
and significant improvement in reproductive traits
(Table 1). There were 13 to15% declines in age at first
service and kidding in this year as compared to previous
years. The year and season of birth had significant effect
(P<0.05) on age at first service and kidding. Female
born in season-I (spring) had less age at first service
and kidding, similarly multiple born females also have
higher age at first kidding.
6.1.3 Growth Performance of Kids under Semi-
intensive Management System

The least squares means of body weights of kids at
birth, 3,6,9 and 12 months of age in the year 2020 were
3.45+0.05kg,10.90+0.15kg,14.10+0.23kg, 20.21+£0.46
kg and 24.06+0.52 kg,respectively (Table 2).
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6.1.4 Growth Performance of Kids under Intensive
Management System

The 9 Jamunapari male and 10 female kids at 3 months
of'age were put under intensive feeding management under
which they were provided a dlib concentrate feed, green fodder
and dry fodder. The mean of these male kids at birth, 3, 6, 9
and 12 month were 3.39+0.18, 9.51+ 0.80, 15.61 = 0.87,
24.61+ 0.94 and 31.73 = 0.98 kg, respectively.
Corresponding mean of these female kids at birth, 3, 6,9 and
12 month were 3.65+0.18, 8.95+ 0.42, 14.85+0.65,21.25+
0.66 and 25.66 + 0.51 kg, respectively.
6.1.5 Lactation Performance of Jamunapari Goats

The overall means of milk yield in 90 days, 140 days,
total milk yield and lactation length were 75.38+1.84 litre,
111.46+2.99 litre, 98.54+3.51 litres and 161.04+3.24 days,
respectively in the year 2020 (Table 3). Year, season and
lactation order had significantly (P<0.01) influenced the milk
production traits. Goat kidded in spring season yielded more
milk yield than those which kidded in autumn season. The
effect of type of kidding was non-significant on lactation traits.
Low milk yield in this milch breed might be attributed to
selection of many sires with poor dam milk yield in past many
years. These males scored higher value due to their good body
weight at 9 months of ages,

and inclusion of many such male from feedlot (Intensive
feeding) might have also biased their ranking towards
body weight.

6.1.6 Selection Differential

There were 35 males selected on the basis of
their 9 month weight, dams 90 days milk yield, type of
birth and individual body score. The selection differ-
ential for 9 months body weight was 9.32 kg and dam
milk yield at 90 day was 12.16 litres.

6.1.7 Mortality and Culling Status in Flock

The overall mortality of the flock during the
year was 8.07% and annual culling rate was 2.65
%. The incidence of mortality was 4.46,2.63,2.12,
1.15 and 3.23% in 0-3, 3-6, 6-9, 9-12 months and
adult respectively. The reason for more mortality is due
to the reduction in culling of animals on health grounds.
The major causes of death were gastro- intestinal (En-
teritis, diarrhea, acidosis), respiratory (pneumonia), sys-
temic disorder (septicemia, toxemia and peritonitis) and
parasitic diseases.

Table 1: First parity Reproductive performance in Jamunapari Goats over the years

ﬁaﬂ/  WFK (kg) AFS (days) AFK(days) GP(days)
mea 825.11230.04 99546 = 3551
- tor | 34.4820.48 (270) 270 70) 157.02:£2.49 (270)
Year of Kidding * * *

2016 32.08+1.77(9) | 867.83£27.04(9) | 1008.19+13.99 (9) | 152.72£9.17 (9)
2017 34.10£0.72 (58) | 807.9154627 (58) | 971.62+53.62 (58) | 163.62£3.75 (58)
2018 34.22:0.69 (63) | 830.52:43.88 (63) | 994.27+50.85 (63) | 156.65£3.56 (63)
2019 37.99+0.62 (75) | 858.81239.97 (75) | 1071.33+46.32 (75) | 159.25+3.24 (75)
2020 33.8020.69 (65) | 760.45544.39 (65) | 931.89+51.44 (65) | 152.87£3.60 (65)
Season of Kidding * *

s 33.67+0.61 (158) 774'(7195*83;9'26 937.53+45.50 (158) | 159.003.19 (158)

8754243583 1053.39:41.52

nd

2 35.2940.56 (112) e G 155.06£2.91 (112)
Type of Kidding

: 839.04129 44 1010.05534.12

Single 33.530.46 (208) (2059 os) 152.29:£2.39 (208)
Twins 35.43+0.74 (62) | 811.17+47.06 (62) | 980.86+:54.54 (62) | 161.76+3.82 (62)

**p<0.01, *P<0.05

Values in parenthenis are number of observations
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6.1.8 Superior Germ-plasm Supplied (Technology transfer)

During the reported year 209 superior goats (114 male and 95 female) were supplied for various livestock
developmental agencies for genetic improvement and conservation of Jamunapari goats in the field conditions.
6.1.1.9 Milk Supplied

During the year 6878.0 litres milk was supplied to GPT for sale and processing.

6.1.10 Revenue Generated
During the year a sum of Rupees 19,11,603 was generated from this unit.

Table 2: Least square means of body weight (kg) in Jamunapari goats at different ages

Overal Birth 3 Month 6 Month 9 Month 12 Month
Mea 3.3240.03 10.66+0.11 14.51 +0.16 19.37+0.28 23.88+0.33
(1394) (1342) (1204) (1060) (947)
Factor
Year of birth  ** o ok ok o
2016 3.17°+£0.04 11.48%+0.14 15.72°40.19 | 20.27°£0.33 | 24.62°+0.39
(351) (339) (330) (318) (298)
2017 2.94°+0.04 10.35°+0.14 13.63°+£0.21 17.17°+0.37 | 21.97°+0.46
(293) (280) (239) (199) (145)
2018 3.06°+0.05 11.31%£0.16 15.11°%£ 023 | 20.20°:0.39 | 26.24%+0.45
(213) (210) (209) (193) (182)
2019 3.38°+0.05 10.78°+0.15 14.97°+0.21 19.98°+0.36 | 25.53%+0.42
(273) (260) (243) (232) (210)
2020 3.45%+0.05 10.90°+0.15 14.10%+£0.23 | 20.21°+0.46 | 24.06*+0.52
(264) (253) (183) (118) (112)
Season of birth * * *
1 3.35%40.04 11.56*+0.13 15.22%40.18 19.51+0.31 24.20+0.36
(654) (635) (595) (560) (524)
2 3.29°+0.04 09.76°+0.12 13.80°+0.17 19.2240.31 23.56+0.37
(740) (707) (609) (500) (423)
SeX Of kid %% %% L33 %k %%
Male 3.47°+0.04 11.11%£0.12 15.42°+0.17 | 21.08£030 | 25.96*+0.35
(696) (667) (600) (525) (446)
Female 3.17°+0.04 10.21°+0.12 13.60°+0.17 | 17.66°+£0.30 | 21.80°+0.36
(698) (675) (604) (535) (501)
Type of birth  ** ok ke *
1 3.86°+0.03 11.56*£0.09(647) | 15.39%£0.13 | 20.21°+0.23 | 24.54+0.27
(664) (571) (505) (454)
2 3.30°+0.02 10.37°+£0.08 14.26°+0.12 | 19.09*+0.21 | 23.55+0.25
(694) (659) (598) (525) (468)
3 10.05°+0.30(36) | 13.88°+0.41 18.80°+0.73 | 23.56+0.87
2.80°+0.09 (36) (35) (30) (25)
#%Pp<(.01, *P<0.05

Difterent subscripts (a,b,...) indicate significantly different at ** (P<0.01) and at * (P<0.05).

Values in parenthesis are number of observations.
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Overall
Mean

Factor

90d milk yield (L)

140dmilk yield
(L)

Total milk yield
(D)

Lactation length (d)

74.02+0.93 (826)

108.81%1.39 (600)

107.32+1.64 (869)

162.64+1.51 (869)

Year of Kidding  *

*

*

2016 71.69°£1.63 (212) | 104.50°+2.11 (189) | 105.43°+2.91 (226) | 166.83+2.68 (226)

2017 74.62%°+1.88 108.30%°+2.56 107.04%°+3.32 163.78+3.05 (177)
(163) (131) (177)

2018 74.73%+2.15 113.07°+3.12 (95) | 113.09°+3.83 (136) | 159.20+3.52 (136)
(128)

2019 73.69°°+1.99 116.72°+3.20 (88) | 112.48°+3.43 (170) | 162.33+3.16 (170)
(151)

2020 75.08"+1.84 (172) 161.04+3.24 (160)

Season of Kidding *

111.46°+2.99 (97)
*

98.54°£3.51 (160)
%

1 (Spring) 79.63°£1.32 (433) 116.95°+1.96 111.89°+2.34 (454) | 161.56£2.16 (454)
(311)

2 (Autumn) 68.41°+1.21 (393) 100.68°+1.76 102.74°£2.17 (415) | 163.71£2.00 (415)
(289)

Type of Kidding

Single 74.25+1.12 (530) 110.48+1.63 106.50£1.99 (559) | 162.18+1.83 (559)
(394)

> Twin 73.79+1.39 (296) 107.14+2.08 108.14+2.49 (310) | 163.09+2.29 (310)
(206)

**P<0.01, *P<0.05

Different subscripts (a,b,...) indicate significant different at ** (P<0.01) and at * (P<0.05).
Values in parenthesis are number of observations

(AICRP (G): Improvement and Sire Evaluation of Jamunapari Goats for Milk Production)

(Dr. (s) M.K. Singh, Gopal Dass, P.K. Rout, R. Pourouchottamane, K. Gururaj, Ravi Ranjan)

6.2 GENETIC IMPROVEMENT OF BARBARI GOAT

Barbari breed of goat has attained special signifi-
cance among progressive goat farmers due to high weight
gain, prolificacy, early maturity, sufficient milk and suitabil-
ity for stall feeding/intensive feeding and semi-intensive
management. Nucleus flock of these goats is maintained
under semi-intensive feeding system from 1993 under

AICRP on Goat

aim to provide proven sires for breed improvement, con-
servation and development of technologies and package

Improvement at Institute with prime

of practices for farmers flock
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for enhancing income. During last 7 years activities have
been intensified for development of business and livelihood
models in farmers flock with the aim to promote scientific/
commercial goat farming in field. Thrust has also been given
to increase lactation yield, lactation efficiency and kidding
rate by implementing innovative selection and breeding
practices.

6.2.1 Farm Management

Goats are maintained under semi-intensive management
system under which concentrate ration, dry and green fod-
ders are major items of supplementary feeding and pro-
vided to goats considering their age, sex and production/
reproduction stage. The floors of sheds are kachcha and
soil of floor is scratched, removed and refilled with fresh
soil one to two times in a year. Lime treatment performed
4 to 6 time and white washing of sheds was done annually.
Watering channel is made of bricks and are open. Pro-
phylactic health care measures adopted at unit includes
vaccination against PPR, Enterotoxaemia, Goat pox, FMD
and Haemorrhagic Septicaemia. The herd was screened
for various infectious, non-infectious and parasitic diseases
at regular intervals. Dipping and deworming of goats was
performed to curb the ecto-parasites and endo-parasites
atregular intervals. The breeding is carried out seasonally
from 15" April to 30" June in summer and from 15% Sep-
tember to 30" November in autumn seasons of the year.
Yearlings allowed for breeding when they attain 9 months
of age and minimum 16 kg body weight.

6.2.2 Results and Achievements

The opening and closing balance of flock was 644 and
632 on 1% January 2020 and 3 1% December 2020. There
were 363 kids born from 219 does with 162% flock
growth. New temporary structures were also built during
last year to manage kids due to disrupted labour availabil-
ity on account of Covid-19 pandemic.

6.2.3 Reproductive and Breeding Performance

Least squares means for average age at first service (AFS),
weight at first service (WFS), weight at first kidding

(WFK),age at first kidding (AFK), first kidding interval
(FKI) and gestation period (GP) during 2020 were
412.02+9.91 days, 21.28+0.39 kg, 23.83+0.46 kg,
560410 days and 296.01+7.15 days, respectively (Table
4). Kids born in spring season and as single have signifi-
cantly less age at first kidding than their counterparts. Fe-
males born as multiples took more age to attain puberty
thus more AFS and AFK. Goats with > 18 kg body weight
atkidding delivered higher weight per kidding and multiple
births in a given period of time. The milk yield and lactation
periods were also significantly higher of such females than
those which have less than 18 kg body weight at kidding.

Tupping percentage of goats was 85.3%. Goats deliver
multiple births were 63.5% and kids born as multiples were
78%. Breeding efficiency on the basis of does available
and doe’s tupped were 71.23% and 83.5% respectively
and kidding efficiency on the basis of does available tupped

were 121% and 145% respectively. The liter size was 1.66.

6.2.4 Growth Performance (body weights)

The data on body weight at birth, 3, 6,9, and 12 months
of ages for 2016 to 2020 were analyzed for genetic and
environmental factors. Year of birth and parity order has
significantly affected body weight at birth, 3 and 6 month,
season of birth on 3 and 9 months of age whereas type of
birth and sex of kid from birth to 12 months of age. The
least squares means of body weight of kids born in year
2020 were 1.7340.02, 7.74+0.09, 13.00+0.22 and
16.79+0.31 kg, respectively at birth, 3, 6, and 9 months
of ages (Table 5). Single born kids and males were signifi-
cantly heavier than their counterparts however effect of




CIRG

CIRG ANNUAL REPORT-2020

EEEE N

@)

multiple born kids declines with the advancement of age.
Barbari male and female kids under stall feeding attained
up to 26.5 and 22.6 kg weight with an average of
22.75+0.97 and 20.07+0.62 kg body weight at 9 months
of ages. The estimates of heritability (h?) for body weight
ofkids at different ages indicating moderate level (0.11 to
0.27) of additive genetic variance for growth traits in this
flock.

6.2.5 Milk Yield Performance

)
w
A

:

The data on lactation performance of does kid-
ded during 2016 to 2020 were analysed for non-genetic
effects using mixed model least square techniques. Over-
all mean for 90 days milk yield, 140 days milk, total lacta-
tion yield and lactation length were 64.48+0.80,
88.93+£1.06, 89.45+1.21 litre and 145.64+1.14 days,
respectively.Corresponding values of goats kidding in 2020
were 73.54+1.05, 109.33+1.62, 115.94+1.58 litre and
160.81+1.74 days, respectively (Table 6).Goats kidded
in spring season produced significantly higher milk yield
than those which kidded in autumn season. The estimates
of heritability (h?) for lactation traits were low to moderate
(0.10to 0.18) indicating careful selection and introduc-
tion of high performance animals from other flocks.

6.2.6 Selection Differential

The average 9 month weight of selected buck
and population mean was 22.70 kg and 16.9 kg and
orresponding values for 90 days milk yield was 81.5 and

[
(ble)

and 71.75 litre. Thus, the selection differential for 9 months
body weight was 5.8 kg and dam’s 90 days milk yield
was 9.75 liters.

6.2.7 Mortality Rate and Causes

The overall mortality and culling was 3.37 and 2.48%
(Table 7). The major causes of death were diseases of
Gastro-Intestinal System (Enteritis, diarrhoea, acidosis),
Respiratory System (Pneumonia), Systemic Disorder like

Septicemia, Toxemia and Peritonitis and parasitic diseases.

6.2.8 Germ-plasm Distribution

During the year 227 superior goats (115 male and
112 female) were supplied for breed improvement and
conservation of Barbari goats and popularization of
commercial and livelihood goat models among farmers.

6.2.9 Milk Supplied

During the year 13621.0 litere milk was supplied

to GPT for sale and processing.

6.2.10 Revenue Generated

During the year a sum of Rupees 2070179 was

generated.

6.2.11 Effect of Suckling Frequency on Growth

Performance of Kids

A study on suckling frequency (3 and 4 times
against the practice of 2 times suckling) on growth
performance (weight gain) of Barbari kids indicated no
significant difference in the body weight of kids allowed
for suckling twice, thrice and four times daily and the body
weights in all three groups were comparable and non-
significant (Table 9). It may be recommended that two
times suckling after 7 days of birth is sufficient to meet out
nutrition requirement of kids for optimum growth.
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6.2.12 Technology/Management Practices Development and Transfer to Field

e Rearing of Barbari goats for commercial meat production on stall feeding in rain-fed regions of India.

¢ Artificial Insemination with frozen semen with >40% conception.

e Multiplier Flocks acts as potent tool not only for genetic improvement and conservation but also as Breeder seed
unit, Conservation and technology dissemination, linkage development and goat based specialized and integrated
agri-business model. These multiplier flocks have been attracting large number of educated youth, retired officials
and others in commercial goat farming. These farms are also increasing the visibility of Institute horizontally and
vertically throughout in India. Data from such 5 multiplier flocks which were established in 2015 were analyzed for
their growth, reproductive, milk production and survival rate for 2016 to 2019. All such reported farms were
maintained their Barbari goats in stall feeding except one farm (Ms Bhudevi) which was kept on extensive production
system. Amount, composition and period of concentrate ration and green fodder supply were varied over the farm.
The higher productivity of Vrandavan farm is mainly attributed to better execution of breeding and management
practices. Goat at these farms was allowed for breeding after 7 months of age. Results (Table 8) indicate higher
body weight of kids at different growth stages at some of the farms was mainly due to feeding with higher concentrate
ration and personal care. These farmer’s sale their kids on the basis of their body weight (Rs.300 to 500/kg live
weight) and also prepared 30 to 40% male kids for Eid (sacrifices), to which they provide 300-400 gram concentrate
per kid/day during 3-6 months age and 500 to 600 gram concentrate/day during 6 -12 months age and 750-800
gm/day after 12 months. The reproductive, growth and lactation performances of these farms were presented in
table-6, observed to be varied mainly due to highly variable management practices. Kids mortality at all multiplier
flocks were high (12-19%) in first year of establishment however brought down below 5% in later years.

Technology Distribution, Adoption and Dissemination

PMultiplier flock Pratapgarh, UP
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6.1.2.13 Package of Practices Developed

Age and Weight at first Service: Minimum 9 month age and 16 kg body weight at first conception resulted
in significantly higher productivity (multiple birth, higher kid’s birth weight, kid’s survival, lactation yield and length).

Suckling Frequency: Newly born kids should be provided 10-12% milk of their body weight in 3-4 times up
to 7 days of their birth and after that 02 times in a day. However, kids with lesser birth weight irrespective of their
type of birth should be provided 3 times milking up to 15 days of their birth.

Concentrate supplementation to growing females: Supplementation of 250 and 300gram/day during 3-6
and 6-9 months of age to multiple born females helps them to attain 16 kg body weight up to 9 months of age thus
reduce age at first service by 50 to 75 day without adverse effect on their productivity.

Breeding Practices: Ages at first service after 11 month do not have any beneficial effect on their lactation
performance and their kid’s growth.

TaBLE 4: First parity reproductive performance in Barbari goats over the years

Overall Mean Age at first Age at first Wt. at first Wt. at kidding First Kidding
Service (d) kidding (d) Service (kg) (kg) Interval (d)
Factor | 415.47+3.89 561.38+3.88 20.13+0.15 23.34+0.18 340.02+5.40
(437) (437) (437) (437) (296)
Year of kidding * * *oH ok
2016 399.31°+8.13 544.81°+8.12 18.93%+0.32 22.02%+0.38 348.42%+9.17
90 90 0 90 (58
2017 428.94°+9.03 574.34°1+9.01 19.64 % +0.36 22.58%+0.42 322.03 %
(72) (72) (72) (72) +11.31(38)
2018 397.24%+6.88 542.37%+6.87 20.02°+0.27 23.01%®+0.32 298.01°+7.15
(124) (124) (124) (124) (96)
2019 439.84°+7.98 585.08° +7.97 20.75°+0.31 25.25°+0.37 296.01°£7.05
(92) (92) 92) (92) (76)
2020 412.02* +9.91 560.30  £9.90 21.28°+0.39 23.83 % +0.46 -
(59) (59) (59) (59)
**p<(.01, *P<0.03

TABLE 5: Least square means of body weight (kg) in Barbari goats at different ages over the years

Overall Birth 3Month 6 Month 9 Month 12 Month
Mean

Fact 1.82+0.011(1798) 8.22+0.06(1735) 12.4620.11(1426) | 16.74+0.16(1282) 21.72+0.17(979)

actor

Year of birth *k ok Hk
2016 1.86+0.02 (422) 7.73+0.08 (408) 12.50+0.14 (368) 16.80+0.19 (356) 21.39+0.20 (334)
2017 1.93+0.02 (348) 8.72+0.09 (339) 12.64+0.16 (311) 16.99+0.22 (304) 22.23+0.24 (237)
2018 1.83+0.02 (384) 8.12+0.09 (373) 11.71£0.16 (306) 16.56+0.23 (256) 22.65+0.25 (213)
2019 1.7420.02 (313) 8.80+0.09 (299) 12.45+0.16 (294) 16.57+0.24 (236) 21.62+0.25 (195)
2020 1.73£0.02 (331) 7.74+0.09 (316) 12.99+0.22 (147) 16.79+0.31 (130) -

Season of birth

k3k

3k

1

1.82+0.01 (777)

8.34+0.07 (757)

12.49+0.13 (657)

16.24+0.18 (563)

21.83+0.21 (361)

2 1.81+0.01 (1021) 8.10+0.07 (978) | 12.42+0.13 (769) | 17.25+0.18 (719) 21.61+0.19 (618)
SCX Ofkld sk sk kk kk sk

Male 1.90+0.01 (942) 8.58+0.07 (903) | 13.3120.13(733) | 18.16=0.18 (668) 24.00+0.19 (472)
Female 1.74+0.01 (856) 7.87£0.07 (832) | 11.60+0.13 (693) | 15.32+0.18 (614) 19.45+0.19 (507)

Type of birth

sk

kK

kk

Kk

kK

1

1.95+0.01 (609)

8.91+0.06 (592)

13.40+0.12 (509)

17.68+0.16 (470)

22.49+0.18 (377)

2

1.79+0.01 (1113)

7.83+0.05 (1069)

12.1340.09 (858)

16.45+0.13 (759)

21.45+0.14 (559)

3

1.70+0.03 (76)

7.91%0.15 (74)

11.85+0.28 (59)

16.10+0.40 (53)

21.24+0.43 (43)

**P<0.01, *P<0.05

)
o
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TABLE 6: Lactation performance of Barbari goats during over the years

Overall 90d milk yield (L) 140dmilk yield (L) Total milk yield (L) Lactation length (d)
Mea Factor 64.48+0.80 (1131) 88.93+1.06 (926) 89.45+1.21 (1060) 145.64 + 1.14 (1060)
kidding Year ok Hk Hk Hk

2016 51.70°+0.97 (252) 64.31°+1.28 (202) 63.35°+1.43 (253) 136.67°£1.35 (253)
2017 57.65°£1.04 (196) 78.50°+1.37 (170) 75.07°+£1.51 (205) 139.98°£1.43 (205)
2018 60.57°£1.04 (196) 83.85°+1.35 (230) 81.56°¢1.55 (257) 138.15°+1.46 (257)
2019 78.96% 1.06 (256) 108.66%¢1.34 (215) 111.329¢1.56 (225) 152.582+1.47 (225)
2020 73.54°+ 1.05 (201) 109.334£1.62 (109) 115.949+1.85(120) 160.81°£1.74 (120)
Season of Birth * *

Season-1 65.56+£0.91 (481) 90.58a+1.18 (408) 91.41a+1.35 (481) 147.20£1.27 (481)
Season- 2 63.41+0.84 (650) 87.28b£1.16 (518) 87.19b£1.31 (579) 144.07+£1.24 (579)

Type of Birth i

Single 65.33+0.64(582) 90.91+:0.89 (490) 89.81:£0.96 (560) 143.8120.90 (560)
Twin 62.05+0.57(525) 88.07£0.80 (416) 86.66+0.86 (478) 144.59+0.81 (478)
Triplet 66.0742.21 (24) 87.80+2.90 (20) 91.87+3.35 (22) 148.52+3.16 (22)

**P<0.01, *P<0.05

Different subscripts (a,b,...) indicate significant different at ** (P<0.01) and at * (P<0.05). Values in
parenthesis are number of observations
TABLE 7: Mortality and culling incidence over the years

Year 2014-15 2015-16 2016-17 2017-18 2018-19 2019 2020
Flock Strength 977 1090 1204 1154 1001 881 1007
Goats Died (N) 38 33 35 36 32 22 38
Mortality (%) 3.8 3.0 2.9 3.10 3.20 2.49 3.77
Culling (N) 56 50 82 61 91 34 25
Culling (%) 5.7 4.6 6.8 5.2 9.09 3.86 2.48
TABLE 8: Performance of Barbari goats at Multiplier farms
Name of Multiplier Bhudevi, Farah Naeem, Farah Radhey, Karnal Rashid, Vrandavan Vivek, Dholpur
Flock (Mathura) (Mathura) (Haryana) (Mathura) (Raj.)
Age at first Service (d) | 267.49+3.70 (27) | 276.61£3.0(83) | 269.41+5.92 (103) 277.62+1.47(145) 261.21+4.28 (106)
Age at first kidding 401.55£3.75(27) | 421.87+4.0(83) | 416.20+5.93 (103) 433.20+1.50(145) 398.47+4.35 (106)
(d)
Litter Size 1.37 1.42 1.62 1.54 1.63
Birth weight (kg) 1.5342.23(53) | 1.75+2.11(114) | 1.68+3.42(376) 1.65+£1.52(372) 1.47+2.22(243)
3M wt. (kg) 7.38+3.10(49) 7.21+2.17(108) 6.93+3.48(366) 7.60+1.25(358) 7.09+3.22(237)
6M wt. (kg) 12.3242.14(45) | 13.24+2.32(99) | 14.29+2.42(361) 17.03+2.18(350) 14.25+3.15(230)
9M wt. (kg) 16.74+2.15(99) | 16.86+ 1.5(203) | 20.23+2.45(357) 25.34+ 2.17(347) 18.53+ 1.135(226)
12M wt. (kg) 21.50£2.17(91) | 23.57+1.2(194) | 25.72+3.30(344) 34.46+2.28(331) 24.48+1.31(221)
45d MY (L) 32.52+43.42(67) | 33.26£3.21(120)] 37.12+2.31(193) 44.75+2.95(205) 39.29+3.84(135)
90d MY (L) 56.6142.60(67) | 60.05+2.46(120)| 81.69+2.50(193) 74.21+1.13(205) 71.96+1.52(135)
Kids Mortality (%
b t0 6 0D ty (%) 9 45 1.2 24 3.9
Adult Mortality (%) 5 2 1.5 1.0 1.2
Table 9: Growth Performance (kg) of kids fed on different milk suckling schedules
Suckling Frequency Birth weight | 7 days Body 14 days 21 days 28 days Average daily
weight Body Body Body weight | gain (7" to 28"
weight weight d)
Kids Growth Performance
2 Suckling (57) 1.684+0.038 2.40+0.05 2.95+0.06 3.29+0.07 3.67+ 0.08 60.65+ 4.04
3 Suckling (67) 1.693+0.031 2.42+0.04 2.95£0.05 | 3.25+£0.06 3.59+0.07 54.66% 2.45
4 Suckling (65) 1.811+0.046 2.38+0.06 2.95£0.07 | 3.33£0.08 3.67+ 0.09 61.61+2.36

(AICRP (G): Genetic Improvement of Barbari Goats for Meat and Milk Production
(Dr. (s) M.K. Singh, R. Pourouchottamane, D.K. Sharma, A. K. Dixit, Ravindra Kumar, V. Rajkumar, S.

P. Singh, Ravi Ranjan)
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6.1.3 GENETIC IMPROVEMENT OF

JAKHRANA

Jakhrana is a valuable milch breed and also used
for meat due to its compact and large size bodyand high
prolificacy rate. These goats are known for hardiness against
climate and feed resources. The coat colour of the breed
is black with white speckles on the ears. The breed de-
rives its name from the name of village “Jakhrana” where it
is found in pure forms. A small unit of Jakhrana goats is
maintained at CIRG, Makhdoom for it’s genetic improve-
ment and in-situ conservation. The home-tract of Jakhrana
breed is Jakhrana and it’s surrounding villages in Bahrod
Tahseel in Alwar district of Rajasthan. However flocks of
these goats are also found in Narnaul, Gurgaon, Bhiwani
and Rohtak districts of Haryana and adjoining areas of
U.P.

6.1.3.1 Farm Management

The goats are kept separately according to sex,
age and production/reproduction stages. Goats are
maintained under semi-intensive management system under
which concentrate ration, dry and green fodders are
provided to goats considering their age, sex and production/
reproduction stage. Goats were also sent to 5-6 hour
grazing. The size of sheds is 60" x 20" covered space and
60'x40' open corral space. Floors of sheds are kachcha
and soil of floor is scratched, removed and refilled with
fresh soil one to two times in a year. Lime treatment
performed 4 to 6 time and white washing of sheds was

done annually. Watering channel of bricks and are open.

6.1.3.2 Results and Achievements

The opening and closing balance of the flock was
156 and 190. There were 71 kids, 92 adult females and
27 adult males available at closing balance. There were
73 kids born from 47 kidding in the year 2020-21. This is
highly prolific breed as 51.06% doe’s yielded multiple
births. The kidding rate of Jakhrana goats in this year was
1.55. During the year 12 breeding buck and 09 breeding
does were supplied to the farmers, government and non-
government agencies for breed improvement in the field.

6.1.3.3 Growth Performances of Jakhrana Kids

Collected data on 130 kids born in 2020 was
analyzed. The overall least squares means at birth during
2020 at birth 3, 6, 9 and 12 months of ages were
2.82+0.04, 9.75+0.14, 14.35+0.27, 19.03+0.32 and
23.65+0.31 kg, respectively. Year of birth has significantly
affected body weight at 3, 9 and 12 month of ages. Effect
of season was significant at 9 months of age only and
magnitude of difference was also small (Table 10). Single
born kids and males were significantly heavier than those
born as multiple and female and maintained superiority for
body weight up to 12 month however, magnitude of
difference in body weight between single and multiple
declines with the advancement of age. The effect of parity
on kid’s body weight and weight gains were significant.
Magnitude of different among kids at birth and other ages
was small for parity, might be due to higher age and weight
at first kidding.

6.1.3.4 Lactation Performances of Jakhrana Kids

The overall means of milk yield in 30, 60, 90, 120
and 150 days were presented in table 11. Year, season
and parity had significantly (P<0.01) influenced the milk
production traits. There was significant decrease with large
magnitude in all milk yield traits in 2020 as compared to
2019. Goat kidded in spring season yielded higher milk
yield than those kidded in autumn season.Effect of kidding
type was significant on lactation milk yield however, no
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conclusive pattern obtained for type of kidding. Parity has significant effect on all lactation traits and linear association
observed between milk yield and parity order.

6.1.3.5 Mortality in Jakhrana Flock

Data were collected from 221 animals. There was 2.26 % mortality in the Jakhrana flock during this year.
Twelve animals were culled and two were transferred to GPT for meat.

Table 10: Least square means of body weight of Jakhrana kids

Overall n Birth 3M oM oM 12M

2.82+0.04(130) | 9.75+£0.14(129) | 14.35+0.27(72)| 19.03+0.32(70) | 23.65+0.31(66)
Factor

Year of birth NS * NS * *

2019 2.79+0.04(61) | 10.32+0.22(61) | 14.19+0.30(61) [ 19.17£0.35(59) [ 23.73+0.36(56)

2020 2.84+0.06(69) | 9.244+0.15(68) | 15.244+0.66(11) | 18.27+0.77(11) | 23.2+0.57(10)

Season of NS NS NS * NS

birth

1 2.8+£0.05(58) | 10.37+0.23(58) | 14.65+0.31(58) | 19.354+0.34(57) | 23.68+0.35(54)

2 2.84+0.06(72) | 09.25+0.15(71) | 12.51+0.98(14) | 17.59+0.80(13) | 23.54+0.71(12)

Sex of kid * * * * *

Male 2.98+0.06(57) | 09.98+0.23(57) | 14.68+0.52(29) | 19.90+0.53(29) | 25.05+0.46(27)

Female 2.69+0.05(73) | 9.57+0.17(72) | 14.13+0.29(43) | 18.41+0.38(41) | 22.68+0.36(39)

Type of birth * * * * NS

1 2.93+£0.07(38) | 9.65+0.23(37) | 13.47+0.51(21) | 18.274+0.68(20) | 23.56+0.61(19)

2 2.79+0.04(86) | 9.86+0.18(86) | 14.85+0.32(48) [ 19.45+0.36(47) [ 23.63+0.38(44)

>3 2.45+0.23(6) 8.9+0.46(6) 12.66+0.33(3) 17.33+1.20(3) 24.5+1.89(3)

(*Significant at 5% level, NS-Non Significant)
Table 11: Means of milk production (litre) of Jakhrana goats

Factor | 30d milk yield [ 60d milk yield | 90d milk yield | 120d milk yield [ 150d milk yield
@) @) @) @) @)
OAZZ ‘ZH 43.12+1.57(84) | 77.4142.68(82) | 105.21+3.73(75) | 132.24+5.89(45) | 152.37+7.52(34)
Year k k *k %k k
Year 2019
46.59+2.76(41) | 83.2844.45(41) | 111.35+6.03(38) | 137.34+7.31(34) | 157.48+8.55(28)
Year 2020 | 36 9041.43(43) | 71.5422.75(41) | 98.91+4.1937) | 116.50:6.86(11) | 128.55:11.71(6)
Season * * NS NS NS
Season-1 | 44 68+2.87(38) | 79.92+44.43(37) | 107.25+5.72(36) | 131.08+6.82(34) | 153.31+8.31(30)
Season-2 | 41.82+1.62(46) | 75.34+3.27(45) | 103.33+4.92(39) | 135.46+12.19(11) | 145.33+16.52(4)
Type of
birth * * * NS NS
Single 39.6842.29(39) | 72.49+4.18(38) | 101.24+6.32(32) | 130.09+11.43(18) | 143.74+15.09(12)
Twin 46.10+2.08(45) | 81.65+3.37(44) | 108.17+4.52(43) | 133.68+6.38(27) | 157.08+8.33(22)

(*Significant at 5% level, NS- Non Significant)

(Institute Project: Genetic Improvement and Seed Production of Jakhrana Goats for Milk and growth

traits

(Dr. (s) Saket Bhusan, Gopal Dass, B. Rai and Nitika Sharma)
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6.1.4. GENETIC IMPROVEMENT
MUZAFFARNAGARI SHEEP

Muzaftarnagari, the heaviest mutton breed among

IN

44 sheep breeds of the country, is mainly distributed in
Muzaffarnagar and its adjoiningdistricts of Western Uttar
Pradesh viz. Meerut, Bulandshahar, Saharanpur and
Bijnor. Now, the animals of this breed are also found in
and around Mathura and Agra districts of Uttar Pradesh
and in some parts of Rajasthan, Haryana and Delhi states.
The breed is generally reared for mutton production as
wool production is low with coarse quality, thus not suit-
able for carpet manufacture. The institute has been main-
taining Muzaffarnagari sheep flock under a “Network
Project on Sheep improvement” since 1992 and presently
the efforts are being made to improve the breed for higher
mutton production through selective breeding.

6.1.4.1 Management of Flocks

Flocks were maintained under semi-intensive sys-
tem of feeding management with 6-7 hours grazing supple-
mented with 100-500 concentrate in various stage and
age group of the animals. Dry and green fodder was also
offered as per the requirement. Ewes were bred during
May-June and October-November followed by lambing
in the months of October—November and March-April,
respectively. The lambs were weaned at 2 months of age
due to poor milk production as well short lactation period
oftheir dams. All the sheds and corrals were disinfected
frequently with lime. Regular treatment and prophylactic
measures were practiced for vaccination against
Enterotoxaemia, Foot and Mouth Disease, Sheep Pox,

H.S., PPR etc. De-worming with different anthelmintic was
practiced at pre-monsoon and post monsoon seasons and
as and when required. Dipping was done after 15-20 days
of each shearing. The opening balance was 516 which
comprised of 143 males and 373 females and closing bal-
ance of 573 sheep had a stock of 157 males and 416
females.During the year 266 lambs were born and overall
mortality was 3.84%.

6.1.4.2 Production Performance

The overall least-squares means of body weights
of lambs at birth, 3, 6, 9 and 12 month age were
3.47+0.20, 15.84%0.21, 25.42+0.29, 30.96+0.34 and
37.40+0.34 kg, respectively (Table 12). The effect of sex
and type of birth was significant (P<0.01) on all body
weights whereas, year of birth and parity had significant
(P<0.05) effect on 9 month and 3 month body weight of
lambs. Male lambs gained higher weights than female lambs
at all growth stages. Lambs born as multiples were also
had significantly lower body weights at all stages as
compared to those lambs which born as single. The average
daily gain of Muzaffarnagari lambs during 0-3, 3-6, 6-12
and 3-12 months were 137.08+2.19, 105.61+2.14,
67.18+2.00 and 79.25+1.26g/d under semi-intensive
feeding management. The overall average monthly body
weights of adult males and females were respectively 55.6
and 38.2 kg.The overall least squares means for lamb’s
I*t and 2™ six monthly and adult annual clips were
466.11+£7.76, 535.85+7.27 and 1280.28+18.92g,
respectively. Sex and year of lambing had significant

influence on all the lambs.
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6.1.4.3 Reproduction Performance

The annual tupping and lambing on available basis were 98.3 and 94.7%. During this year, the twinning rate
was 13.7%. The overall replacement rate was 36.3%, which was significantly higher than previous years. The averages
for weight at first service, age at first service, age at first lambing, ewes’ weight at lambing and inter lambing period were

32.2kg, 470 days, 626 days, 34.6kg and 325 days, respectively.

6.1.4.4 Growth Performance in Field

Data on body weights of lambs of adopted flocks and contemporary flocks under field were recorded. The
overall mean of weight at birth, 3, 6 and 12 month age were 2.9, 13.4, 19.3 and 29.2 kg., respectively. The body
weights from farmers flocks were significantly lower than Institute flock, might be due to grazing based rearing besides

inadequate health care and housing.

6.1.4.5 Selection of Breeding Rams

Male lambs were ranked on the basis of their 6 month body weight and out of total, top 10 were selected for
breeding purpose. The selection differential for 6 month weight was 9.1 kg. The populations mean and the average of
selected sires was 25.2 & 34.3 kg. Selected rams were evaluated for various semen characteristics before using in
breeding programme.

6.1.4.6 Distribution of Elite Germ- plasm and Revenue Generation

A total of 150 superior animals (92 males and 58 females) were supplied to various developmental
agencies and progressive farmers for genetic improvement of their flocks under field conditions. During year 2020, a
revenue of Rs. 13,88,995/- was generated.

Table 12: Growth performance of Muzaffarnagari lambs (kg)

Particulars Birth Wt. 3M Wt. 6M Wt. IM Wt. 12M Wt.
Overall mean 3.50+0.20 (757) 16.14+0.13 (652) 25.24+0.20 (546) 31.18£0.24 (506) 37.0420.24 (459)
Sex %% %% %% %% %%

Male 3.62+0.09 (380) 16.89+0.17 (330) 27.0740.26 (266) 34.54+0.31 (240) 41.0340.33 (197)
Female 3.42+0.09 (377) 15.39+0.18 (322) 23.4140.26 (280) 27.8240.30 (266) 33.0540.29 (262)
Year NS NS NS * NS

2018 3.52+0.20 (241) 16.32+0.22 (212) 25.31+0.32 (178) 32.03+0.39 (158) 36.60+0.38 (151)
2019 3.51+0.21 (250) 16.26+0.21 (220) 24.994+0.32 (167) 30.56+0.38 (154) 37.13+0.39 (130)
2020 3.47+0.20 (266) 15.84+0.21 (220) 25.42+0.29 (201) 30.96+0.34 (194) 37.40+0.34 (178)
Parity NS * NS NS NS

1 3.38+0.18 (192) 15.48+0.25 (167) 25.15+0.36 (141) 30.884+0.43 (133) 36.64+0.44 (118)
11 3.5540.19 (180) 16.32+0.24 (161) 25.1440.34 (145) 31.3240.41 (129) 37.2240.42 (113)
111 3.56+0.19 (141) 16.48+0.27 (127) 25.76+0.39 (105) 31.9340.47 (96) 37.82+0.45 (92)
v 3.50+0.18 (120) 16.48+0.30 (100) 25.75+0.43 (83) 31.38+0.50 (80) 37.00+0.50 (74)
>V 3.50+0.19 (124) 15.94+0.31 (97) 24.40+0.47 (72) 30.97+0.56 (68) 36.53+0.57 (62)
Type of Birth *k *k % *k Kk

Single 3.83+0.20 (540) 17.18+0.14 (476) 26.28+0.20 (410) 32.40+0.24 (383) 37.754+0.24 (350)
Multiple 3.1840.20 (217) 15.10+0.23 (176) 24.19+0.34 (136) 29.96+0.41 (123) 36.34+0.42 (109)

(Project: Genetic evaluation and improvement of Muzaffarnagari sheep for body weight

(Dr. (s) Gopal Dass, Nitika Sharma, Vinay Chaturvedi, S.D. Kharche and Saket Bhusan)
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6.5 CROSS BREEDING IN INDIGENOUS GOAT
BREEDS

Farmers across states in India are doing cross-
breeding among Indigenous goats for higher body weight
gains and development of synthetic genotypes/strains/
breeds with demand in market and suitable for their own
agro-climatic conditions. Some of the NGO’s, universities
and farmers have been claiming more survival, better
growth and profit in keeping crossbred as compared to
pure-bred goats. However, reliable information (data) on
overall productivity and profitability in crossbred viz-a-viz
purebred is not systematically studied. Crossbreeding
among Sirohi and Barbari and Sirohi x Jamunapari is also
practicing by good number of farmers. Keeping above
points in view experiment on cross-breeding among indig-
enous breeds (Sirohi x Barbari and Sirohi x Jamunapari)
was initiated at Institute.

6.1.5.1 Housing and Management:

The goats are kept separately according to sex,
age and production/reproduction stages at Barbari goat
unit. Goats are maintained under semi-intensive and In-
tensive management system under which concentrate ra-
tion, dry and green fodders are major items of supple-
mentary feeding and provided to goats considering their
age, sex and production/reproduction stage. Lime treat-
ment performed 4 to 6 time and white washing of sheds
was done annually. Watering channel is made of bricks
and are open. Weaning ofkids was performed at 3 months
of age.Breeding of goats were done in breeding seasons

.

through natural and frozen semen. Goats were vaccinated,
dewormed and drenched as per Institute goat health cal-
endar. Five Barbari females in each breeding season were
allowed to cross with Jamunapari and Sirohi bucks.
6.1.5.2 Significant Achievement

e The body weights of Sirohi x Barbari crossbred kids
were marginally (10 to 14.4%) higher than Jamunapari x
Barbari kids. However, growth performances (body
weights) of Jamunapari x Barbari and Sirohi x Barbari kids
from 6 months of age were not significantly higher than
growth performance of Barbari kids.

e The birth weight of both genetic groups (S x B and J
x B) was significantly higher than birth weight of Barbari
kids.

e Significant differences in body weights were observed
in both crossbred genetic groups over the year, season,
type of birth and sex ofkids.

e The body weight of Barbari, Jamunapari and Barbari
x Jamunapari kids male kids along with range in bracket at
9 months of age were 23.00.97 (19.5-26.5), 29.10+1.54
(18.0-33.0) and 22.57+1.21 (19.0-28.0) kg, respectively
under intensive feeding management.

e The average daily weight gains during 3-9 month
growth period along with range in bracket were
73.43+3.54 (62.7- 86.1), 94.10+7.52 (44.44- 113.9)
and 74.24+5.26 (56.11- 97.22 ) in Barbari, Jamunapari
and Barbari x Jamunapari kids under intensive feeding

management.
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J The carcass weight and dressing percentage along with range in bracket of Barbari, Jamunapari and Barbari x
Jamunapari kid’s male kids at 9 months of age were 8.83+0.56 kg (7.2-10.5) and 40.47+0.90% (37.3-43.5),
11.51+0.52 kg (9.55-14.8) and 47.28+0.49% ( 46.04-50.2), 8.61+0.38 kg (7.5-10.1) and 40.44+0.28% (39.04-
41.7), respectively.

J The live weight, empty body weight and carcass weight of Sirohi x Barbari kids maintained under semi-
intensive up to 12 months of age were significantly higher than Jamunapari x Barbari male kids however dressing%

were same in both crossbred group. Sample size was small (3 to 4) in both the groups.

o Mortality among crossbred kids was significantly lower than pure bred Barbari or Jamunapari kids.

o More data on crossbred kids is required to arrive sound comparison in between different crossbred group as

well as comparisons with pure-bred goats.

Table 13: Body weight of Jamunapari (J) x Barbari (B) kids at different ages over the years
under semi-intensive management

Overall mea Birth 3 Month 6 Month 9 Month 12 Month
Factor 2.14£0.07 (45) | 8.80£0.26 (45) | 12.84 £0.41 (44) [18.01+£0.56 (41) | 20.89+0.76 (24)
Year of Birth
2018 2.28+0.21(12) | 7.78+0.63 (12) | 11.05£0.83 (11)| 17.09+0.92 (8) 22.28+1.41 (8)
2019 2.21£0.11(16) |9.11+0.33 (16) | 12.06 £0.35 (16)|16.95+0.49 (16) | 20.31+1.30 (8)
2020 1.99+0.06 (17) | 9.22+0.35 (17) | 14.74 £0.63 (17) [19.44+1.14 (17) | 20.09£1.27 (8)
Season of Birth
Ist 1.99+0.06 (17) | 9.22+0.35 (17) | 14.74 £0.63 (17) [19.44+1.14 (17) | 20.09£1.27 (8)
2nd 2.24+0.11(28) | 8.54+0.35 (28) | 11.65 £0.40 (27)|17.00+0.44 (24) | 21.29+0.96 (16)
Type of Birth
Single 2.90+0.10 (5) | 9.44+0.31 (5) | 13.70+0.89 (5) | 19.88+1.13 (4) 25.33+1.42 (3)
Twins 2.05+0.07(40) | 8.72+0.28 (40) | 12.73 £0.45 (39)|17.81+0.61 (37) | 20.26+0.76 (21)
Sex of Kids
Male 2.25+0.10 (28) 8.99+0.28 (28) | 13.20 +0.48 (27) | 19.30+0.68 (26) 23.88+1.08 (9)
Female 1.98+£0.09 (17) | 8.48+0.50 (17) | 12.28 £0.74 (17) | 15.77+0.68 (15) | 19.46+0.86 (15)
Table 14: Body weight of Sirohi x Barbari kids at different ages over the years semi-intensive
management
Factor Body weight of Crossbred kids (S x B)
Overall mean Birth M 6M M 12M
2.3840.10 (17) 9.35+0.51 (17)| 13.39+0.70 (17) | 19.37+0.78 (17) 24.89+1.07 (17)
Year of Birth
2018 2.80+0.11(5) 11.000.42 (5)| 1620 £0.82 (5) | 21.50+0.72 (5) 26.86+0.98 (5)
2019 2.21+0.10(12) | 8.67+0.60 (12)| 13.22+0.69 (12) | 19.07+0.81 (12) 23.65+1.32 (12)
Season of Birth
2nd | 2.38+0.10 (17) | 9.35+0.51 (17)| 13.39+0.70 (17) | 19.37+0.78 (17) | 24.89+1.07 (17)
Type of Birth
Single 2.80+0.09 (7) 11.00+0.36 (7) | 15.40 +0.82 (7) 20.93+0.83 (7) 26.19+1.00 (7)
Twins 2.09+0.07 (10) | 8.20+0.60 (10)| 11.98+0.78 (10) | 16.58+0.82 (10) 22.28+1.52 (10)
Sex of Kids
Male 2.49+0.14 (10) | 9.60+0.70 (10)| 14.28 +1.00 (10) | 19.58+0.87 (10) 26.21+1.04 (10)
Female 2.23+0.14 (7) 9.3040.77 (7) | 13.11+0.73(7) | 17.64+1.22 (7) 21.57+1.41 (7)
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Table 15: Comparative growth performance of Jamunapari, Barbari and their crossbred male kids

Breed Birth Weight | 3 M wt. (kg) 6 month 9 M wt. (kg) ADG (g/d) ADG (g/d)
(kg) weight (kg) (birth-3month) (3-9 month)
Barbari (6) 1.65°+0.08 9.53+0.39 16.57°+1.12 23.0°+£0.97 87.59+£5.08 73.43%+3.54
(1.5-2.0) (8.2-11) (12.8-20.5) (19.5-26.5) (68.89-105.56) (62.7- 86.1)
Jamunapa 4.56°+0.33 10.90°+0.39 18.312+0.63 29.10%+1.54 69.44+5.35 94.10%+7.52
ri (8) (3.5-6) (9-12.5) (15.5-21.0) (18.0-33.0) (55.6-100.0) (44.44- 113.9)
JxB 2.06°+0.11 9.47°+0.34 15.91°+0.66 22.57°+1.21 85.00+3.82 74.24%+5.26
Crossbred (1.6-2.5) (8.2-11) (13.5-19.0) (19.0-28.0) (72.22-100.0) (56.11- 97.22)
)
Mean 2.72 £0.29 9.95+0.26 16.82+0.52 24.59+0.87 80.30+3.08 81.36+3.61

Different subscripts (a,b,...) indicate significant different at ** (P<0.01) and at * (P<0.05). Values in
parenthesis are number of observations

Table 16: Comparative carcass characteristics of Jamunapari, Barbari and their crossbred male kids

Breed Slaughter Empty body Carcass wt. Dressing Fore quarter Hind Quarter
weight (kg) weight (kg) (kg) (%) (kg) (kg)

Barbari (6) 21.75+0.99 17.85°:0.91 8.83°+0.56 40.47°+0.90 5.02°+0.34 3.820+0.22
(18.5-25.0) (14.74-20.75) (7.2-10.5) (37.3-43.5) (4.0-6.0) (3.2-4.5)

Jamunapari (8) 24.63*+0.89 21.37*+0.89 11.51°40.52 47.28°+0.49 6.46°+0.32 5.24*40.23
(20.5-29.5) (17.1-25.6) (9.55-14.8) (46.04-50.2) (5.2-8.3) (4.3-6.5)

JxB Crossbred (8) | 21.31%+0.97 16.92°4+0.90 8.61°+0.38 40.44*+0.28 4.89°+0.27 3.73+0.11
(18.0-25.0) (14.0-20.0) (7.5-10.1) (39.04-41.7) (4.1-6.0) (3.4-4.1)

Different subscripts (a,b,...) indicate significant different at ** (P<0.01) and at * (P<0.05). Values in
parenthesis are number of observations

Table 17: Comparative growth and carcass performance of Barbari (B) X Sirohi (S) and Barbari (B) X
Jamunapari (J) male kids under semi-intensive management

Parameter Barbari X Sirohi Barbari X Jamunapari
(12 Month) (12 Month)
Live weight (Kg) 33.17 (3) 26.38(4)
Empty body Weight (Kg) 26.98(3) 21.71(4)
Carcass weight (kg) 15.41(3) 12.62(4)
Dressing percent (%) 47.40(3) 47.75(4)
Hind quarter weight (kg) 6.54(3) 5.31(4)
Four quarter weight (kg) 8.87(3) 7.31(4)

(Institute project: Crossbreeding among Indigenous Goat breed to evaluate their Productivity status and
development of Synthetic breed for Broiler production)
(Dr. (s) M.K. Singh, R. Pourouchottamane, Ravindra Kumar, A. K. Verma, Ravi Ranjan, Mohd. Arif, Saket

Bhusan and Vinay Chaturvedi)
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6.2 AICRP on Goat Improvement

The All India coordinated Research Project (AICRP) on
Goat improvement is a long term Programme focused to
bring out genetic improvement in natural habitat, to
conserve goat genetic resources in their area of evolution
and adaptation. The project explores genetic variation in
local breeds through structured and systematic pedigree
and performance recording of goats in the farmers flock.
Presently, fifteen breeds and three local genotypes are
covered through twenty one centers across the country,
which are coordinated through a coordinating Unit, the
Project Coordinating (PC) unit of the ICAR- AICRP on
Goat improvement, at [CAR-CIRG, Makhdoom, Farah ,
Mathura. Three breeds i.e. Barbari, Jamunapari and Sirohi
are maintained under semi- intensive farming system with
optimum feeding to explore genetic potential of the breed
in given environment. Remaining breeds viz. Assam Hill
goat at Guwahati , Andaman goat at port Blair , Black
Bengal at Kolkata and Ranchi , Gaddi at Palampur (HP),
Marwari at Bikaner, Himalayan goat at Mukteshwar,
Osmanabadi at Phaltan (Satara district of Maharashtra),
Sangamneri at Rahuri, Sirohi at Vallabhnagar (Udaipur),
Ganjam at Bhubaneswar, Surti at Navsari, Malabari at
Thrissur, Uttarakhand goat at pantnagar, Beetal goat at
Ludhiana , Changthangi at Leh, J&K and Bundelkhandi at
Jhansi are being improved under farmer’s flock in their
respective home tract. Nine units are working as partially
TSPunit under Tribal sub plan fund of the project. Assam
hill goat unit is also operational in NEH region. AICRP is
operational at Leh-Ladakh region of Jammu & Kashmir for
conducting research on goats producing Pashmina in temperate

climate; similarly, we are also working in Andaman & Nicobar
Island. The major thrust of the project is to build up long—
term capacity of goat keepers through technology
demonstration, capacity building, application of health
management practices and introduction of genetically
superior breeder goats for enhancing their production and
reproduction potential on sustainable basis.

At present, goat production is facing diverse
challenges in different agro climatic conditions and it is
necessary to carry out research and development activity
to increase farmer’s income for better livelihood . The
project has contributed in increasing population growth,
milk production and body growth. Preventive health care
measures with farmer’s support have reduced morbidity
and mortality in field flock. Under this programme,
significant increase in income of goat farmers has been
recorded and it has enhanced food security of all

stakeholders.
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Coordinating Centers of AICRP on Goat Improvement

CIRG ANNUAL REPORT-2020

S.N. Centre Location TSP/NEH Purpos
e
A) Field Units
1. | Andaman Goat Field Unit | ICAR-CIARI, Port Blair, A&N Island Region Meat
Island
2. | Assam Hill Goat Field AAU, Khanpara, Guwahati, NEH Meat
Unit Assam
3. | Bengal Goat Field Unit BAU, Kanke, Ranchi, Jharkhand Partially TSP | Meat
4. | Black BengalGoat Field WBUYV and FS, Kolkata, West Partially TSP Meat
Unit Bengal
5, | Changthangi Goat Field SKUAST, Kashmir, Leh-Ladakh, | Partially TSP | Fibre&
Unit J&K Meat
6. | Gaddi Goat Field Unit HPKVYV, Palampur, Himachal Partially TSP | Meat&
Pradesh Fibre
7. | Ganjam Goat Field Unit OUAT, Bhubaneswar, Odisha Partially TSP | Meat
8. | Himalayan Local Goat ICAR-IVRI Campus, Meat
Field Unit Mukteshwar, Uttarakhand
9. | Malabari Goat Field Unit | KV&ASU Mannuthy, Thrissur, Partially TSP | Meat&
Kerala Milk
10. | Marwari Goat Field Unit RAJUVAS, Bikaner, Rajasthan Meat
11. | Osmanabadi Goat Field NARI, Phaltan, Maharashtra, Meat&
Unit Milk
12.| Sangamneri Goat Field MPKYV, Rahuri, Maharashtra Meat&
Unit Milk
13. | Sirohi Goat Field Unit RAJUVAS, College of veterinary | Partially TSP | Meat&
sciences & AH Vallabhnagar, Milk
Rajasthan
14. | Surti Goat Field Unit N.A.U., Navsari, Gujarat Partially TSP | Milk&
Meat
15. | Uttrakhand Local Goat GBPUAKT, Pantnagar, Meat
Field Unit Uttarakhand
16. | Bengal Goat field Unit ICAR-RCER, Patna (New Centre) | Partially TSP | Meat
17. | Bundelkhandi Goat Field | IGFRI, Jhansi (New Centre) Meat
Unit
18. | Beetal Goat Field Unit GADVASU, Ludhiana, Milk&
Punjab(New Centre) Meat
B) Farm Units
1. Barbari Goat Farm Unit ICAR-CIRG, Makhdoom, Uttar Milk&
Pradesh Meat
2. Jamunapari Goat Farm ICAR-CIRG, Makhdoom, Uttar Milk&
Unit Pradesh Meat
3. Sirohi Goat Farm Unit ICAR-CSWRI, Avikanagar, Milké&
Rajasthan Meat

C) Project Coordinating Unit

Project Coordinator Unit

ICAR-CIRG, Makhdoom, Uttar
Pradesh
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6.2.1. Andaman Goat Field Unit, ICAR-CIARI, Port

Blair, Andaman & Nicobar Island

Andaman goat tield unit is operational at ICAR-
CIARI, Port Blair, A & N Islands and working to improve
production performance of goat in Island region. The unit
is operational in 3 clusters such as Port Blair, Baratang
and Nimbudera. The base line information on production
and reproduction traits, managemental practices and
disease pattern of Andaman local goats and socioeconomic
status of goat keepers were recorded. Identification of
animals was carried out in the adopted village. The closing
balance of the registered Giock was 5785 goats in the entire
three clusters. During the period 1274 kids were born with
the population growth of 94.13%. The overall least square
means of body weights (kg) at birth, 3, 6, 9 and 12 months
ofage were 394+0.09, 5.77+0.12, 9.52+0.25, 11.94+0.29
and 15.82+0.21, respectively. Age at first mating, weight
at first mating, age at first kidding, weight at first kidding,
kidding interval, service period and gestation period was
244.234+15.23 days, 11.41+£0.22 kg, 398.25+5.12 days,
16.47 £ 0.07 kg, 224.91£23.15, 80.90+4.75 days and
145.53+ 1.13 days respectively. The kidding percentage
of 143.69 on the basis of tupped does and the kidding
rate of 1.50 was recorded during the period. The
percentage of singles, twins and triplets were 52.0, 39.0
and 9.0, respectively. During the year a total of 7 superior
bucks of Andaman local goats were distributed and 2 goats
were exchanged in different villages of South Andaman
cluster& Nimbudera cluster for genetic up-gradation of
the Andaman local goats in the field. During the year, no
major disease outbreak was reported in adopted villages.
Actotal 0f 2419 goats were given the mineral mixture, 560
goats were treated for ectoparasite infestation and 2014
goats were given deworming. The overall mortality during
the period was 2.3 %, however the highest mortality was
observed in kids. The morality was mainly due to the
diarrhoea, bloat and grass poisoning. A total of 8 training
programmes/health camps/field day were conducted, of
which 171 farmers were benefitted. Unit has contributed

significantly towards the livelihood security through the

technological intervention viz. increase in body weight at
12 month (4.98%), reduction in mortality (from 10.06 to
2.3%), increase in kidding rate (3.45%), total milk yield
(18.06%) and increase in knowledge of scientific breeding,
management and health practices.

6.2.2. Assam Hill Goat Field Unit,AAU, Khanpara,

Guwahati, Assam

The unit is operational at AAU, Khanpara & unit
with 5 cluster such as Batabari, District Darrang, Tetelia
Gandhinagar, District Kamrup (Metro), Nahira, District
Kamrup (Rural), Tepesia, District Kamrup (Metro) and
Digholbori, District Morigaon and has population of 3154
goats during the year. The population growth of 109.80%
was observed in the adopted villages. 675 adult does gave
birth to 1064 kids. The rate of mortality was 6.03% for
the reported period. A total of 358 animals were sold in
the reported period with a total income of Rs.10,71,650.00
indicating an income of Rs. 2,993.44 per goat. Thirteen
selected bucks of superior quality, have been distributed
in the adopted villages and 9 numbers of existing bucks
were exchanged among the units to avoid inbreeding. At
present there are 52 numbers of superior bucks in the five
field units distributed under the project AICRP on Goat
improvement. Twenty five vaccination camps to immunize
15370 animals, 21 deworming camps to deworm 9021
animals and 27 treatment camps to treat 6843 animals were
organised during the period for adopted as well as non-
adopted animals. The overall least squares means of body
weights (kg) at birth, 3, 6, 9 and 12 months were
1.30+0.01, 5.26+0.01, 7.94+0.02, 10.58 +0.03 and
14.01+0.04 kg, respectively. The least square means of
milk yield in 30, 60 and 90 days were 6.17+0.24,
9.2840.3, 14.31+5.92 liter,respectively. The kidding rate
was 1.58. The AICRP on Goat Improvement was
successful enough to create awareness among the goat
farmers through several extension activities like meeting,
interactive sessions, training etc.
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6.2.3. Barbari Goat Farm Unit, ICAR-CIRG,
Makhdoom, Farah, Uttar Pradesh

Barbari breed of goat has attained special
significance among progressive goat farmers due to higher
weight gain, prolificacy, reproductive efficiency, early
maturity, sufficient milk to nourish their kids and suitability
under stall feeding/intensive feeding and semi-intensive
management. The opening and closing balance of flock
was 644 and 632 on Ist January 2020 and 31st December
2020. The 363 kids were born from 219 does in the year.
Flock growth was 162% and kidding rate was 1.66%. A
total 227 goats (115 male and 112 females) were provided
to farmers and other stake holders. Overall flock culling
and mortality rate in the year was 2.48 and 3.77%. Averages
age at first service (AFS), weight at first service (WFS),
weight at first kidding (WFK), age at first kidding (AFK),
first kidding interval (FKI) and gestation period (GP) during
this year were 412.02+9.91 days, 21.28+0.39 kg,
23.83+0.46 kg, 560+10 days, 296.01£7.15 days and
146.10+0.42 days, respectively. Multiple births were 78%
of total kids born. Breeding efficiency on the basis of doe’s
available and doe’s tupped were 71.23 and 83.5%, and
kidding efficiency (%) on the basis of does available and
doe’s tupped were 124.0 and 145.0%, respectively. The
least squares means of body weight of kids at birth, 3, 6,
9 and 12 month of ages for kids born in year 2019 were
1.74+0.02, 8.80+0.09, 12.45+0.16, 16.57+0.24,
21.62+0.25 kg respectively. Least square mean for 90
days milk yield, 140 days milk yield, total lactation yield
and lactation length in 2020 were 73.54+1.05,
109.33+1.62, 115.94+1.85 and 160.81+1.74 days,
respectively. Slightly higher mortality rate in the year was
due to inappropriate culling process in the year. The Total
milk produced from 1st January 2020 to 31st December
2020 was 13621.0 litres. There were 45 multiplier flocks
(MFU) of Barbari goat breed were established for genetic
improvement, conservation and promoting scientific goat
farming, development of goat based business and livelihood
models in 6 states of India. Total revenue generated in this
year was Rs. 2070179.00

6.2.4. Black Bengal Goat Field Unit, WBUYV and FS,

Kolkata, West Bengal

The Black Bengal unit is operational at West
Bengal Veterinary University, Kolkata. In 2020 with the
addition of a new cluster in Chhotanagpur Plateau area
(Ajodhya Hill) under Baghmundi Block of Purulia District,
the project is now spread to five clusters covering 10 village
centres i.e. Ayeshpur and Ganguria village (Nadia Cluster);
Jatirampur and Rangabelia village (Sundarban Cluster);
Manapara-Malapada and Dhangri-Ranidihi village
(Jhargram Cluster); Purba Mallickpara-ICDS Para and
Purba Mallickpara-School Para village (Dhupguri
Cluster); Shimulbera and Kalijharna village (Ajodhya Hill
Cluster). During 2020 there were 1586 registered does
at Ayeshpur, Ganguria, Jatirampur, Rangabelia,
Manapara-Malapada, Dhangri-Ranidihi, Purba
Mallickpara-ICDS Para and Purba Mallickpara-School
Para, Shimulbera and Kalijharna village. Amongst 707
farmers under the category of Schedule Caste (406 nos.),
General (146 nos.), Schedule Tribe (129 nos.) and Other
Backward Class (26 nos.) in five clusters Out of 1586
registered doe, 1332 does were bred and 1511 kids were
born from 824 kidding during 2020. The closing Giock
strength was 3116 during 2020. The population growth
rate of Black Bengal for 2020 is 118.86%.The average
flock size of Black Bengal goat in adopted area was 7.36.
The average body weight at birth, 3 month, 6 month, 9
month and 12 month were 1.27440.002 kg, 5.280+0.006
kg, 7.659+0.007 kg, 10.803+0.009 kg and
13.35540.013 kg respectively in 2020. The milk yield
was 3.577+0.044 kg, 6.971+0.077 kg, 9.467+0.099 kg
and 10.769+0.112 kg during first 15 days, 30 days, 45
days, and 60 days of lactation respectively. The average
lactation period was 61.09+0.34 days. The average age
at first service, age at first kidding, service period, gestation
period, and kidding interval were recorded as
236.98+2.32 days, 385.31£2.46 days, 98.39+1.56
days,146.29+0.07 days and 243.41+1.54 days,
respectively. The average kidding rate (litter size) was
noticed as 1.83. Twin born kidding is maximum (52.55%)
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followed by singlet kidding (32.65%), triplet kidding
(13.83%), quadruplet kidding (0.73%) and quintuplet kid-
ding (0.24%).Twenty bucks were selected from villages
based on their 6 months body weight and prolificacy sta-
tus of their dams from which 12 bucks were purchased
and distributed in the adopted village units in addition to
previous males for selective breeding. In addition to this,
feeding pot (250 nos.), water bottle (144 nos.), umbrella
(406 nos.), torch light (50 nos.) and shoe (75% nos.) were
also distributed to tribal and SC farmers in adopted vil-
lages. About 93% farmers have the flock size of 1 to 3
does and 7 % farmers have 4 to 9 does. It is an indicator
for sustainability of goat rearing among the farmers with
flock size 1 to 3 does with their available resources. Six-
teen nos. of mass deworming camp (covering 1897 goats),
8 nos. of vaccination camp (covering 982 goats) have been
organized in adopted villages. Apart from this mineral mix-
ture to all registered goats and concentrated feed to the
pregnant does were provided. With the intervention of health
care and prevention the overall mortality was 4.19 % in
2020. During this year five nos. of farmers training
programme (534 farmers attended-duration 2 day), 17
nos. of gosthi meeting (238 farmers attended), and 17 nos.
of seasonal advisory (164 farmers attended) were con-
ducted in adopted villages.

6.2.5. Bundelkhandi Goat Field Unit, IGFRI,

Jhansi, Uttar Pradesh

The unit is operational from May, 2018 at ICAR-
Indian Grassland and Fodder Research Institute, Jhansi.
During the year 2020-21 one more village, Nichrolli was
adopted under Datia cluster with 20 households and 646
numbers of goats. The goats under field conditions are
mostly kept on extensive system of management.
Bundelkhandi goat is black in colour with medium to large
sized compact body. Morphological characterization
indicated that average body length, height, chest girth and
paunch girth in males were 69.82, 78.27,72.55 and 73.36
cm, respectively. In females, the corresponding values were
67.94,74.13,71.44 and 78.58 cm, respectively. Average
body weights at birth, 3, 6, 9 and 12 month were 2.22,
9.55,12.48,17.16 and 20.19 kg respectively.

Average daily milk yield was 0.551 kg and average kid-
ding rate was 1.22. The singlet and twining percentage
was recorded as 78 and 22%, respectively. Animals of
adopted villages were provided with health coverage un-
der field conditions, namely vaccination against PPR (600
animals), ET (1381 animals), FMD (400 animals) and
deworming against endo-parasites (1253 animals), besides
periodic treatment (1610 cases) of animals suffering from
different diseases/ sickness. Groundnut (Arachis hypogaea)
haulms, which were introduced as a strategic supplemen-
tary feed during winter season in Parasari village was ex-
tended/ up scaled to goat famers of other adopted villages
to reduce suffering from cold stress. Participation was
taken in an awareness-cum-interactive meeting/kisan mela
of Institute, where goats farmers were informed about im-
portance of conserving local black Bundelkhandi goats and
scientific goat rearing and health management practices,
besides providing literature.

6.2.6. Changthangi Goat Field Unit, SKUAST,

Kashmir, Leh-Ladakh, Jammu & Kashmir

The unit is operational at HAMARI, SKUAST,
Kashmir, Leh-Ladakh, with the main objective of breed
improvement for pashmina fibre and meat production.
Keeping in view the vast hostile terrain of Changthang re-
gion (the habitat of Changthangi Goat) and extensive sys-
tem of rearing whole Ladakh area was divided into four
major zones having 3-4 clusters/ villages in each zone.
Zone-I with three major clusters/villages viz. Kharnak,
Samad and Korzokwas the initial set up of the project and
this Year Zone-II comprising of Gya, Rongo, Hanley,
Chumur and Nidder clusters were adopted. This year,
addition of newborn male kids (1235) and female kids
(1218) and by age group resulted in a total addition of
3053 by birth/age totaling to 3785 goats. The closing bal-
ance ason 31.12.2020 was 14616. The overall popula-
tion growth for this year was 59.04%. The average body
weight at birth, 3, 6, 9 and 12 month were 22.46+0.19,
6.57+0.20,9.57+0.22, 12.96+0.14kg and 16.52+0.17kg
respectively. The average pashmina production of all the
three clusters for the year was recorded as 273+11.10g.
The number of does available for breeding purpose for
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the year 2020 was 3426 out of which 2985 does kidded.
There was 2971 single born and 14twining. The overall
kidding percentage among the registered goats in all the 4
clusters was 82.54% with an overall litter size of
1.0071.The age at first mating (in days) ,weight at first
mating (in kgs), age at first kidding (in days) and weight at
first kidding (in kgs) was recorded as 555.26+21.02,
24.95+1.13,704.3842.11 and 25.22+0.08 respectively.
The average gestation period, service period and first kid-
ding interval was 153.51+0.20, 173 days and 361+1.16
days respectively. During the year, the overall mortality
rate was recorded as 3.84%. During the year, the overall
mortality rate was recorded as 5.52%.Most of the mor-
tality attributed this year was due the intense cold weather
and lockdown of Covid 19 in Changthang area which re-
sulted in covering of pasture with a layer of snow and thus
resulted in acute fodder shortage and mortality due to lack
and unavailability of vet aid. The health management dur-
ing this year, which includes general treatment, vaccina-
tion, dosing and dipping, was done for all the goats in all
the clusters was (approximately 10460goats) from time to
time. The compost making from goat manure has been
done successfully at farm for the last four years. This year
15 improved bucks were distributed to the farmers.

6.2.7. GaddiGoat Field Unit, HPKVV,Palampur,

Himachal Pradesh

The unit is operational at college of veterinary
science, HPKVV, Palampur, Himachal Pradesh. The unit
has 5 clusters at Chamba, Kangra, Kullu, Bilaspur and
Mandi. The closing balance as 31.12.2020 was 1602
animals. The least squares means during 2018-19 for body
weights at birth, 3, 6, 9 and 12 months of age were
3.12+0.02, 15.54+0.07, 19.88+0.09, 24.80+0.14 and
27.83+0.24 kg, respectively. For breeding inputs, a total
of 35 male kids of 4-6 months age group were purchased
from farmer’s flocks after primary selection on the basis
of morphological characteristics and better/ higher growth
rates during the year 2020. These male kids were then
transferred to Palampur center at CSKHPKYV Livestock
Farm for subsequent rearing up to the age of sexual
maturity, following farmers as a breeding input in the year

all standard management practices. After final selection, a
total of 26 males were finally distributed to 26 different
farmers as a breeding input in the year 2020.All selected
animals were provided health coverage under migratory
field conditions viz. vaccination against PPR (1935 doses),
deworming (1820 animals) against endo-parasites after
fecal sample analysis, periodic health checkups etc.
Strategic supplementary feeding was also provided in the
form of mineral mixture (285 kg) and concentrate feed
(64.5 gtls.). The overall population growth was observed
to be 106.79%. The overall incidence of mortality, abortion
and kidding was found to be 5.93, 3.54 and 75.29 %
respectively. The incidence of twin birth recorded was
19.53 %. The kidding percent of the flocks were observed
to be 75.29 and kidding rate as 1.21. Under capacity
building, 4 training camps, 4 health camps and 2 gosthi’s
were organized under field conditions and an exposure
visit of the farmers and field staff was arranged to CIRG,
Makhdoom.

6.2.4. Ganjam Goat Field Unit,

Bhubaneswar, Odisha

The All India Coordinated Research Project on
Ganjam goats was operating in three clusters of Ganjam

OUAT,

district, the native tract of Ganjam breed of goat. In the
current year there are 103 number of registered farmers
namely Chhatrapur, Rambha, Khallikote and Jeerabadi,
Out of'the total farmers 98 farmers are old farmers and 5
farmers are new farmers. The overall means of body
weights of goats were 2.77+0.07, 6.67+0.09, 9.90+0.12,
14.59+0.15 and 18.52+0.48 kg for weight at birth,3
month, 6 month, 9 month and 12 month of age respectively
for the year 2020.The improvement in body weights at 9
month age and one year age has been 2.27 kg and 4.60
kg respectively compared to the base year 2001-02.The
number of kids born were 1603 from 1811 breedable does
from all the three centres of Chhatrapur, Rambha and
Khallikote with kidding percentage 88.13 percent in the
current year. Kid mortality is controlled around five to six
percent over the years and this year it is 2.98 percent only.
The overall average milk yield of Ganjam goats at 30 days

n
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and 60 days were 6.37+0.13kg and 12.56+0.39kg
respectively. A total of 9400 vaccinations were done
against PPR, goat pox, HS and FMD and 10790
deworming dosages were administered. A total of 1863
goats were treated and so were 953 other animals this
year. The health coverage programme is routinely carried
out. Pedigree recordings were being done for the 173
breeding bucks and birth weights of 1364 progenies, weight
at three months of 653 progenies and weight at 6 months
of'442 progenies, Weight at 9 month of 519progenies and
weight at 12 months for 374 progenies were recorded
and genetic parameters were estimated. A total of three
farmers’ training programme were organized at Rambha
on, at Rambha on 7" February 2020 and at CVSc &
AH, OUAT on 15" and 16" February 2020; and one at
R Udaygiri where a total around 100 goat farmers of
nearby area were trained on scientific goat rearing practices.
A total of 29 young bucks around 1 years of age having
average superiority of atleast +2.5kg higher body weight
than the average of the flock at 3 month stage were
distributed.

6.2.9. Jamunapari Goat Farm Unit, ICAR-CIRG,

Makhdoom, Farah, Uttar Pradesh

Jamunapari goat is large size breed, known for its
milk production. Selective breeding programme is carried
out at CIRG to improve the production performance. The
flock strength of nucleus herd of Jamunapari goats at CIRG
for the year 2020 was 575. The population growth of the
flocks was 75.83% in the year. The overall flock mortality
from January 2020 to December 2020 was 8.07% and
annual culling rate was 2.65%. The least squares means
body weights of kids at birth, 3, 6, 9 and 12 months of age
were 3.45+0.05 kg, 10.90+0.15 kg, 14.10+0.23 kg,
20.21+0.46 kg and 24.06+0.52 kg, respectively. Year,
season of birth, type of birth sex and Parity of dam had
significant effect (P<0.01) on kid’s body weight up to 12
months of age. Males had higher body weight than females
at all the ages. Year by parity interaction had significant
effect (P<0.01) on body weight at the age of Birth weight.
Year and season of kidding had significant (P<0.01) effect

in all the lactation traits. Goats kidding in spring season
has significantly more milk yield than those doe’s which
kidded in autumn season. Parity do has significant effect
on milk yield over the years indicating that 1st kidders have
significantly lesser milk yield than their counter parts doe’s.
The effect of type of kidding was non-significant on lactation
traits. Least squares means of part lactation milk yield in
90 days and 140 days were 75.38+1.84 litre and
111.46+2.99 litre, respectively during the year 2020. Year
of kidding had highly significant (P<0.01) influence on both
the milk yields. Parity had significant effect on milk yield
over the years. The season of kidding had highly significant
(P<0.01) on lactation traits. The effect of type of kidding
was non-significant on lactation traits. During this year, a
total of 200 does kidded and delivered 265 kids, out of
which single, twin and triplet born kids were 138 (52.07%),
118 (44.53%) and 09(3.40%), respectively. Reproductive
performance of Jamunapari goats in terms of breeding
efficiency and kidding percent on the basis of does selected
for breeding were 87.72% and 116.22 respectively. The
kidding rate was 1.33.

6.2.10. Malabari Goat Field Unit, KV&ASU

Mannuthy, Thrissur,Kerala

The unit is operational at KV&ASU Mannuthy,
Thrissur, Kerala. The unit is operational at Thalassery,
Thaliparamba, Badagara, Perambra, Thavanur and Tanur
located in Kannur, Kozhikode and Malappuram districts
in northern and central parts of Kerala. The registration of
farmer’s flock was carried out in six field centres. The elite
germplasm centre was maintained at Goat and Sheep Farm,
College of Veterinary and Animal Sciences, Mannuthy,
Thrissur. Two organized farms with more than 100 goats
under NGOs at Kottakkal, Malappuram district and
Pudukad, Thrissur district have also been included during
the year 2012 and 2018, respectively. Total of 264 farmers
have been registered under the project and provided with
inputs in term of breeding, feed, feed supplements and
health coverage. The closing balance was 3318. About
1111 adult females have been brought under insurance
coverage. Total of 10 bucks of Malabari breed was
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selected on the basis of 6 and 9 months body weight and
distributed to farmers of various field centres. During 2020,
1076 kids were born from 629 kidding of which 569 were
females. Overall population growth recorded was 95.40%
and about 34.76 % of the animals were sold during the
year. The overall mean body weight recorded at birth,
three, six, nine and twelve months of age were 2.38 £
0.04,8.90+0.16, 15.50+0.16, 22..78 £ 0.65 and 23.98
+ 1.23kg, respectively. The average daily milk yield
recorded was 0.49 & 0.08 litres. Mean lactation yield was
76.7045.50 litres with lactation length of 85.40+6.40 days.
The overall mean age at first service and age at first kidding
were 248.20+£12.30 and 396.10 +£12.80 days,
respectively. Mean gestation period and inter kidding
interval were 149.70+0.20 and 276.50+£12.80 days,
respectively. The kidding rate was 1.69. Percentage of
singles, twins, triplets and quadruplets were 37.04, 55.48,
7.47 and 0.15 respectively. Multiple births were highest at
Tanur (72.80%) followed by Vadakara (66.70%) and
Thalassery (65.38%) cluster. The mortality rate was 2.07%
in the project area. 127 farmers with 5 days duration.
Besides, regular seasonal advisories were facilitated through
phone. Field investigations/visits were made as per the need
to address the problems in collaboration with Animal
Husbandry department.
6.2.11. Marwari Goat Field Unit, RAJUVAS, Bikaner,
Rajasthan
The unitis operational at RAJUVAS, Bikaner. The
unit is operational in Give clusters such as Deshnok, Daiya,
Kalayansar, Raisar, Kan Singh Ki Sird and Jaimalsar.
Jaimalsar is the new center established during this year.
The performance recording on growth, milk yield, repro-
duction and health were carried out on 2100 breedable
does. The 76 farmers were registered under the unit.
Twenty eight new bucks were distributed to registered
farmers in adopted areas for breed improvement during
the year. The population growth was 88.50 %. The over-
all body weights at different stages of growth were
2.59+1.073 atbirth, 8.30+2.244 at 3 month, 14.11+1.727
at 6 month, 18.38+1.408 at 9 month and 23.59+0.215 at

12 month of age The body weight at birth was improved
by 16.08 % over the baseline performance (2.257 kg).
31.44+0.333 liters in 30 days, 61.16+0.833 liters in 60
days, 78.2741.350 liters in 90 days and 83.48+0.260 li-
ters in lactation length 106.90+0.260 during 2020. The
kidding percentage and kidding rate was 96.24 % and
0.97, respectively. The average age at first mating was
328.94+4.165 days with body weight of 27.14+0.197
kg whereas the average age at first kidding was
479.26+4.149 days with body weight of 30.41+0.187
kg. The first kidding interval observed 353.29+6.546 days
during 2020. The incidence of abortions and stillbirths were
1.67 % in the registered farmer’s flock. The registered
goat breeders were provided preventive and curative health
coverage. The total numbers of case covered under health
coverage were 34381 which included both prophylactics
(55.32 %) and curative (44.68%). Out of total 19021
prophylactic measures, 2100 goats were treated for ecto-
parasite, 2400 goats were vaccinated for FMD, ET and
Goat pox each and 1974 goats were vaccinated against
PPR vaccination. All the registered goats were dewormed
twice a year i.e. June-July and Oct.-Nov. Three trainings
were conducted to avoid gathering of people due to
Corona. Although, farmers were contacted individually
regularly.
6.2.12. Osmanabadi Goat Field Unit, NARI, Phaltan,

Maharashtra

The unit is operational NARI, Phaltan. Osmanabadi
tield unit is operational in different clusters such as
Ahmednagar, Beed, Pune and Satara districts. This year
the Osmanabadi goat field unit adopted one new cluster -
Malshiras taluka in Solapur district. The production per-
formance of goats in farmers’ flocks was assessed in the
low rainfall, drought-prone, dry, Deccan plateau regions
of five districts in Maharashtra State viz.Ahmednagar,
Beed, Pune, Satara and Solapur districts. Six hundred
forty-four adult does (117 in Ahmednagar, 29 in Beed,
169 in Pune, 34 in Satara and 295 in Solapur districts
respectively) are being recorded. These belongto 132 goat
keepers, indicating that about 4.87 goats are reared per
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household on average. 981 Kids were born in 609 kiddings
during 1 January 2020 to 31 March 2021, making the
average litter size 1.61. The closing balance is 1272 goats
in total (comprising 312 males and 960 females). Overall
mortality was 1.9%. Seven Osmanabadi bucks were pur-
chased during the period 1 January 2020 to 31 March
2021, with six months weights of 18.6 kg. to 35.2 kg and
with average six months weight 24.4 kg. From January
2020 to 31 March 2021, total 2,861 Osmanabadi buck
straws were supplied to A L technicians, farmers and en-
trepreneurs for breeding Osmanabadi goats. The least
squares meansof 90-day milk yield of Osmanabadi does
was Osmanabadi does to be 102.4 kg with 1632 records.
This was measured using the weigh-suckle-weigh method.
This establishes the Osmanabadi breed to be among the
top five dairy goat breeds in India. The least squares mean
90-day milk yields of does having singles, twins and trip-
lets were 68.1, 103.4 and 135.8 kg respectively, indicat-
ing that milk yield increases with the number of kids. The
heritability of 90-day milk yield was estimated to be
0.17+0.04. We have published 15 information booklets/
leaflets in Marathi language to give information to goat
keepers on better goat management practices. Regular
preventive health care of goats was carried out in all vil-
lages including vaccinations, deworming and spraying
against ecto-parasites. Goat keepers were trained in pre-
ventive health care of goats and first-aid treatment so that
they can care for their goats themselves instead of having
to rely on others.
6.2.13. Sangamneri Goat Field Unit, MPKY, Rahuri,

Maharashtra

The unit is operational at MPK'V, Rahuri and the
unit has six clusters viz. Sangamner, Shrirampur, Rahuri,
Belha, Sinnar and Sakurmandava. The programme was
initiated by registering 500 does located in the breeding
tract and 4257 breedable does were registered during
report period. The area under execution is divided in six
centres (clusters) viz; Sangamner, Shrirampur, Rahuri,
Belha, Sinnar and Sakurmandava covering three districts
1.e. Ahmednagar, Nasik and Pune. Total 77 breeding bucks

were rotated in the field during 2020 and total 3116 births
were obtained in the field. The overall least square means
for birth, 3, 6,9 and 12 month body weights were 2.52 +
0.02,10.70+0.10, 15.37 £0.16, 19.48 £0.37 and 23.78
+0.38 kgrespectively. All the non-genetic factors i.e. village
cluster, year of birth and season of birth exerted significance
influence (p<0.01) on body weights upto six month of age,
while sex and sire influenced the body weights significantly
(p<0.01) up to 12 months of age. The overallmeans for
age at first conception and age at first kidding were
252.29+18.19 and 413.38+19.89 days, respectively.
While the service period and kidding interval were
121.1845.12 and 268.21+5.56days, respectively. The
numbers of kids per kidding were 1.68. The non-genetic
factors i.e. village clusters, year of birth and season of birth
had significant influence on pre-partum traits. The overall
90 days milk yield was 101.874+2.03L however during
2020 it was 121.98 L.

6.2.14. Sirohi Goat Farm Unit, ICAR-CSWRI,

Avikanagar, Rajasthan

The opening balance of flock strength on
01.01.2020 was 267 males and 504 females totalling 771
animals. The closing balance as on 31.12.2020 was 294
males and 565 females totalling 859 animals. The least
squares means of birth, 3, 6,9 and 12 month body weight
were 2.84+0.04, 12.47+0.22, 20.91+0.38, 26.78+0.44
and 31.54+0.44 kg, respectively. Males were heavier than
the females at all stages of growth. The overall least squares
means for milk yield of does kidded during 2015-16 to
2019-20 at 90 days (90DMY), 150 days (150DMY),
Total lactation (TLMY) and Lactation length (LL) were
74.71+0.46, 104.30+0.68, 106.29+0.97 litre and
165.80+1.48 days, respectively.Out of 265 does avail-
able for breeding, 250 were tupped and 216 kidded with
50 giving birth to twins during 2020 major season breed-
ing. The tupping percentage was 94.34. The breeding
efficiency was 91.30 and 97.06%, on the basis of does
available and does tupped. The kidding percentage was
104.35 and 110.92% on the basis of does available and
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does tupped, respectively. The litter size was 1.22. The
mortality rates in 0-3, 3-6, 6-12 month age group and in
adults were 2.86, 2.54, nil and 2.03 percent, respectively.
The overall mortality rate irrespective of any age group
was 3.53 percent. Atotal of 132 animals comprising of
95 males and 37 females were sold to the progressive
farmers, Government and non-government agencies for
improvement of their goats for meat and milk production.
The total revenue generated from sale/transfer/culling of
different items like animals, milk etc. during the year was
Rs. 19,79,377.00.

6.2.15. Sirohi Goat Field Unit, College of Veterinary

Sciences & A H, Vallabhnagar, Rajasthan

The unit is operational at College of Veterinary
Science, Vallabhnagar. The unit has five clusters viz.
Devgarh, Karget, Bojunda Bhadsoda Barapal Farm. The
registration of farmer’s flock and the identification of ani-
mals were carried out in clusters. The closing balance of
the registered flock was 2890 animals including 1842 adult
females. During report period, 1014 kids were born out
of which 532 were males and during report period popu-
lation growth were 78.22%. Total 374 males were sold
out of which maximum 338 males were sold from 6-12
month age group. The least square means for body weight
at birth, 3, 6, 9 and 12 months of ages were 2.34+0.03,
11.52+0.28, 15.38+0.37, 18.90+0.46 and 22.76+0.47
kg, respectively. Year, season, sex of kid and type of birth
had significant effect on the body weights. Single born kids
were significantly heavier than the multiple born kids at all
the ages. Male kids were also significantly heavier than the
female kids at all the ages. The overall least square means
for milk yield over 30 days, 60 days, 90 days, 150 days,
lactation yield and lactation length were 21.03+1.46,
43.90+2.74, 63.934+3.68, 97.614+4.35, 99.61+4.27 lit.
and 152.47+1.03 days, respectively. Period, Season of
kidding, type of birth had significant effect on milk yield.
The lactation order played a significant role in milk yield.
Whereas non-significant effect of lactation order was ob-
served on lactation length. he overall least square means
for age at first mating, weight at first mating, age at first

kidding, weight at first kidding, service period, kidding in-
terval and gestation period of test progenies were
514.4+10.6 days, 28.0+0.1 kg, 661.9+10.6 days,
29.9+0.1 kg, 229.243.5 days 379.1£3.5 days, and
149.9+0.1 days, respectively. The kidding rate (litter size)
was 1.10. During report period 5358 animals were dew-
ormed, and 7299 treated to control ectoparasite. Further,
2251 and 1286 animals were vaccinated for ET & PPR,
respectively. The overall mortality was 4.04%.

6.2.16. Surti Goat Field Unit, N.A.U., Navsari, Gujarat

The unit is operational at N.A.U., Navsari, Gujarat.
The unit has six clusters viz. Bharuch, Karjan, Jambusar,
Navsari, Bilimora and Vapi. The closing balance of the
farm flock was 153 animals including 96 females and 57
males. Out of these 58 females and 27 males were
breedable. During the year, 14 new white coloured goats
had kidded for the first time. Total 26 males and 61 fe-
males of >12 months age were sold / distributed for breed-
ing purpose in the breeding tract of the breed. Overall
population growth of 88.31 % was recorded with the ad-
dition of 84 live kids. The mean for body weight (2020) at
birth, 3, 6, 9 and 12 months of ages was 2.67 £+ 0.05
(84),5.76 £ 0.11 (85), 8.39 £ 0.15 (108), 11.28 + 0.21
(85),16.44 £0.33 (55) kg, respectively. The birth weight
was found comparable with the previous year data. How-
ever body weight of 3, 6, 9 and 12 months was found to
be comparative lower to the previous year. Kids born
between July and October months revealed higher birth
weight. The overall means for milk yield over 90 days,
140 days, lactation yield and lactation length was
87.97+4.15 (52), 139.28 + 10.13 (24), 127.15+11.20
(52) liters and 119.15+8.13 (52) days, respectively. Surti
goats with higher litter size were found to be better pro-
ducer compared to their counter parts. Age at first mating,
weight at first mating, age at first kidding, weight at first
kidding, service period, kidding interval and gestation pe-
riod were 520.21 +45.95 (14) days, 22.01 £ 0.76 (14)
kg, 669.79 + 46.15 (14) days, 25.34 + 0.74 (14) kg,
171.74+21.22(66),283.90+13.20(51),146.14 £ 2.65
(66) days, respectively. During year, From 84 kids bourn




CIRG

CIRG ANNUAL REPORT-2020

EEEE R

@)

during the year, 39 were as singlet, 26 were doublet and 1
was triplet. Total 26 breeding bucks along with 61
breedable females were provided to goat farmers in
adopted villages at univerisity. In total, 437 germplasm in-
cluding 98 males and 239 females had been supplied by
Surti field unit during last six years. During current year
516 animals were dewormed, vaccination with 127 doses
of FMD, PPR and HS vaccine had been carried out in the
goats maintained at Surti farm unit. Overall mortality was
observed as 4.73, 1.67 and 3.46 % in 3-6 months, 6-12
months and adult animals respectively. Four (4) training of
one day period entitled “Profitable goat farming through
scientific methodologies” was organized by Surti farm unit
in which 116 female tribal farmers had participated. Addi-
tionally, three (3) one day on field trainings benefiting 97
farmers were conducted. With continuous bilateral efforts
from farmers and Surti field unit, around some village level
goat cooperatives had been started in these villages.

6.2.17 Uttarakh and Local Goat Field Unit,

GBPUA&T, Pantnagar, Uttrakhand

The unit is operational at GBPUA&T, Pantnagar.
The unit is operational at 5 clusters viz. viz. Bara, Tilpuri,
Bhimtal, Kunda and Majhera. A total of 1,626 kids using
95 bucks and 1,359 doe have been produced during re-
porting period. The mean values for body weights were
2.17+0.01, 10.8340.05, 15.45+0.06, 19.32+0.06 and
23.55+0.09 kg at birth, 3, 6, 9 and 12 months of age,
respectively. The average milk yield up to 30, 60, 90 and
120 days were found as 12.46+0.08,27.77+0.12,
47.87+0.22 and 60.48+0.43 litre, respectively The aver-
age lactation length and lactation yield were 120.44+5.62
days and 58.85+0.84 litre, respectively. The average age
and weight at first mating were recorded as 272.76+2.02
days and 21.44+0.13 kg, respectively. Kid mortality be-
tween 0-3 months was recorded as 10.01% and adult

mortality as 4.59% with total flock mortality as 7.40%.
The kidding rate has been recorded as 1.63 (163%) with
remarkably higher number of twining and triplet kiddings
as 53.56% and 3.71% respectively. A nucleus flock

of Pantja goats has been established at Pantnagar, wherein
36 females and 30 males are being maintained. Various
inputs like mineral mixture (57 bags, each of 1 kg), medi-
cines (antibiotics, anthelmentics, antidiarrhoeals, analge-
sics, etc.), 683 doses of PPR vaccines, feeding tubs (36)
and buckets (34) have been distributed in the project area.

6.2.18. Bengal Goat Field Unit, ICAR-RCER, Patna

All India Coordinated Research Project on Goat
Improvement was started at [ICAR Research Complex for
Eastern Region, Patna in the year 2018-19. The centre,
being at initial years, attention was paid on strengthening
the five clusters initially established, building rapport with
the goat farmers in the centers and consolidation of activi-
ties. The population growth in the selected villages ex-
panded to the tune 141.56 % with new addition of
breedable does and new births. The mortality was con-
trolled within 4 % due to comprehensive efforts of vacci-
nation, deworming, timely therapeutic interventions and
awareness programme. The average body weight at 3 and
6 months of age increased from 4.11+0.15 to 4.19 +0.25
kg and 6.15+0.26 to 6.21+0.24 kg, respectively. Aver-
age lactation milk yield was 21.02+0.77 kg. With respect
to reproduction parameters, there were no significant gains
during the reported year. Significant increase in the socio-
economic conditions of goat farmers registered under the
project was also observed.

(Dr. P.K. Rout, Incharge Project Coordinator, AICRP
on Goat Improvement )
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6.3 TECHNIQUES FORAUGMENTATION OF FERTILITY IN GOATS

6.3.1 Enhancement OF Productivity and
Multipliaction of Superior Goat Germplasm

Liquid storage at refrigeration temperature reduces
pH and antioxidant capacity of goat semen

The presence of antioxidant in cell cytoplasm pre-

serves from oxidative damage. However, sperm cells lose
these enzymes during preservation, becoming more sus-
ceptible to per oxidative processes that compromise their
survival and fertility. Liquid stored semen can be an alter-
native to frozen thawed semen for artificial insemination.
Lower pH can reduce sperm motility and metabolic activ-
ity, which is good for keeping spermatozoa viable during
manipulation or preservation. Monitoring extender pH at
different times of semen storage and modeling its variation
according to nonlinear models is of great importance for
protocol optimization for long-term liquid semen preser-
vation. The objective was to observe the effect of pH and
malonaldehyde (MDA) production during liquid semen
storage at refrigeration temperature in chemically defined
extenders on Barbari goat sperm viability and fertilizing
potential. Ejaculates were collected and were extended
with tris- citric acid- fructose diluent with (20%) or with-
out egg yolk. Sperm concentrations were adjusted to 1x108
ml"! and diluted semen was kept at 5°C for 5 days.

Sperm motility, live sperm count, acrosomes integrity,
hypo osmotic swelling positive spermatozoa, pH of di-
luted semen and MDA were calculated in diluted semen at
24 hr of interval. Analysis of data using SPSS 16 showed
that Sperm motility, live sperm count, acrosomes integrity,
hypo osmotic swelling positive spermatozoa and MDA
were differed significantly (P<0.05) at different pH level
of diluted semen and days interval. The pH of diluted se-
men was decreases significantly (P<0.05) from initial pH-
6.66+0.03 to pH-6.06+0.03 on 5" day of liquid storage
at refrigeration temperature and seminal parameters were
below the acceptable level of artificial insemination. Lig-
uid storage of semen quality deteriorated day by day due
to decrease in pH level and 20% egg yolk protect from
the detrimental effect of cooling. Egg yolk coagulating en-
zyme catalyzed the release of fatty acids from egg yolk
lipids, leading to a decrease in pH. Sperm membrane lipid
peroxidation due to the detrimental effect of reactive oxy-
gen species increased during different days of storage as
evidenced by low MDA concentration. So, the liquid stor-
age of semen quality deteriorated day by day due to de-
crease in pH and antioxidant capacity of semen and egg
yolk protect from the detrimental effect of cooling.

Tablel: Effects of pH during liquid storage at refrigeration temperature on fertilizing potential

and viability of Barbari goat sperm (Mean + SE)

Days 0 1 2 3 4

pH 6.66+0.03? 6.26+0.03° 6.20+0.03°° 6.16+0.03¢ 6.06+0.03¢
Motility 82.86+1.01% | 73.57+£1.43% | 67.86+£1.49" | 57.86+3.76° | 45.71+2.54¢
Live 85.3240.99* | 75.09+2.15° | 71.89+2.95" | 60.48+4.97¢ | 51.18+3.77¢
HOS 77.13+1.69* | 74.0542.22* | 68.96+2.90* | 57.82+4.12° | 43.93+2.81¢
Acrosome 79.60+0.65% | 73.9243.65%® | 66.29+3.18> | 56.45+4.53° | 45.33+3.08¢
MDA 3.65+0.40¢ 5.17+0.35¢ 5.994+0.54°¢ | 7.09+0.65° 8.99+0.312

*Different superscript differ significantly within a row
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Effect of IGF-1 fortification in semen diluent on post
thaw qualities, antioxidant capacity and DNA integ-
rity of Jamunapari buck semen

The role of nutrient-related metabolic hormones
such as insulin, growth hormone and insulin-like growth
factors on the gamete function has been focused to im-
prove reproductive efliciency in farm animals. IGF-I has
an antioxidant effect and maintains sperm motility. The pres-
ence of antioxidant in cell cytoplasm preserves from oxi-
dative damage. However, sperm cells lose these enzymes
during preservation, becoming more susceptible to per
oxidative processes that compromise their survival and
fertility. The objective was to assess the effect of various
concentrations of IGF-1 on seminal parameters and mito-
chondrial membrane potential (MMP), oxidative status,
DNA integrity after freeze-thawing of Jamunapari buck
semen. Ejaculates were collected and were extended with
tris- citric acid- fructose diluent with (20%) or without egg
yolk. Sperm concentrations were adjusted to 1 <108 ml™
and diluted semen was cryopreserved in liquid nitrogen
and stored. Sperm motility, live sperm count, acrosomes
integrity, hypo osmotic swelling positive spermatozoa,
malondialdehyde (MDA), protein carbonyl content (PCC),
TUNEL positive sperm is calculated in post thaw semen.

Analysis of data using SPSS 16 showed that Sperm mo-
tility, live sperm count, acrosomes integrity,
hypoosmotic swelling positivespermatozoa, malonaldehyde
(MDA), protein carbonyl content, TUNEL positive sperm

were in post thaw semen were differed significantly
(P<0.05) at different concentration of IGF-1 and were

Fig.1 MMP of goat spermatozoa evaluated by
JC-1. Sperm with low MMP.

IGF-1 protects sperm membrane lipid
peroxidation by reducing the detrimental effect of reactive
oxygen species evidenced by low MDA and PCC. Re-
duction in the antioxidant capacity of sperm after freezing-
thawing results in free radical-mediated oxidative stress,
which causes DNA fragmentation along with compromised
sperm functional capacity.

Table2: Effect of IGF-1 on post thaw semen qualities (Mean + SE)

Conc. Post thaw | Live % | HOS Acrosome TUNEL MDA MMP PCC(nmole/mg
Motility % % +ve % (uM) % protein)
%

0 ng 41.25+ | 43.63+ | 41.18+ 44.99+ 23.75+ 13.22+ | 29.94+ 3.12+
1.96> 1.92% | 1.90° 1.86" 0.85* 0.89¢ 1.11° 0.06°
50 ng 37.92+ | 41.60+ | 42.32+ 42.47+ 22.00+ 19.51+ | 28.44+ 3.11+
1.56¢ 1.88¢ 1.84% 1.74% 0.91% 0.97° 1.15¢ 0.09°
100 ng 44.58+ | 49.55+ | 48.33+ 49.14+ 21.75+ 22.39+ | 28.12+ 3.05¢
1.89° 2.43% | 246 2.36° 0.48® 1.25%® 1.51¢ 0.10°
150 ng 40.83+ | 43.66+ | 42.11+ 43.18+ 21.00+ 23.28+ | 41.94+ 3.43+
2.37% 2.79% | 2.42% 2.75b 1.08° 1.09* 1.89% 0.13*
200 ng 4250+ | 44.63+ | 44.54+ 44.42+ 18.25+ 2441+ | 39.81+ 3.07+
1.68" 2.20% | 2.19% 2.25b 0.85¢ 1.032 1.75° 0.09°
250 ng 51.67+ | 5531+ | 53.68+ 56.47+ 15.75+ 9.10+ 4531+ 2,17+
1.28° 1.41° 1.88° 1.91* 0.63¢ 0.77¢ 0.99* 0.04°
300 ng 39.17+ | 40.13+ | 41.53+ 40.42+ 18.25+ 19.59+ | 26.56+ 3.55¢
2.12% 3.12¢ 2.33¢ 2.26¢ 0.85¢ 0.79° 1.08° 0.06*

*Means value with different superscript differed significantly within a column (P<0.05)
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Biotin fortification to goat sperm preparation medium
reduces DNA damages, mitochondrial membrane
potential and lipid peroxidation

The objective was to enhance the life and fertility
potential of cryopreserved goat sperm by fortification of
biotin in sperm medium and to assess the effect of various
concentrations of biotin fortification on mitochondrial mem-
brane potential (MMP), oxidative status and DNA integ-
rity. Ejaculates (N 60) were collected and were extended
with Tris- Citric acid- Fructose diluent. Biotin in different
concentration were added in sperm preparation medium
(OuM, 1 uM, 2 uM, 3 uM and 4 pM). Sperm concentra-
tions were adjusted to 1x10® mI"! and diluted semen was
equilibrated at 5°C for 4 h before being cryopreserved in

liquid nitrogen. The sperm motility, live sperm count,
acrosomes integrity, hypo osmotic swelling positive sper-
matozoa and malonaldehyde (MDA), protein carbonyl
content (PCC), DNA integrity and MMP were differed
significantly (P<0.05) at different concentration of biotin
and were significantly (P<0.05) highest in 3 uM of biotin.
The fortification of biotin reduced the detrimental effects
of freezing stress on motility, viability, plasma membrane
and acrosome integrity. Biotin protect sperm membrane
lipid peroxidation by reducing the detrimental effect of re-
active oxygen species evidenced by low MDA, PCC,
MMP and DNA damages. So, biotin may be used for
routine goat semen freezing protocol to get optimum post
thaw quality.

Table 3: Effect of biotin on post thaw semen qualities (Mean + SE)

Conc Post Live | HOS | Acrosome | MMP % | TUNEL MDA | PCC(nmol
(Biotin | Thaw % T % % +ve % (uM) e/mg
uM) Motility protein)
%
0pM | 42.00+ |43.48+ [ 46.52 | 44.53+1.6 | 26.50+1. | 23.50+0. | 22.53+2. | 3.39+
0.95® | 1.56° il.b3la 9® 17° 64° 25% 0.48°
1uM | 3833+ [42.02+ | 42.61 | 41.77+2.1 | 28.50+1. | 22.00+0. | 24.54+3. | 3.38+
2.42° | 3.03° £2.57 5° 13° 58% 61° 0.64°
2uM | 38.67+ |41.83+ | 43.47 | 43.75+1.9 | 30.25+1. | 20.25+0. | 23.67+3. | 3.12+
226 | 2.15° £1.30 4° 81° 63°¢ 972 0.34°
3uM | 47.67+ |51.90+ | 51.86 | 52.0242.3 | 43.19+0. | 19.00+0. | 14.13£2. | 2.14+
1.88° | 2.28" | +1.96 28 62° 58° 19° 0.20°
4uM | 44.00+ |43.90+ | 43.28 | 47.84+3.4 | 27.81+1. | 22.00+0. | 20.35+3. | 3.33+
2,93 | 2.89° £2.57 0® 35° 41 27% 0.50°

Means value with different superscript differed significantly within a column (P<0.05)

(Externally Funded (DBT) Project: Development of novel semen extender to optimize post thaw quality for

enhancement of productivity and multiplication of superior goat germplasm)
(Dr. (s) Ravi Ranjan, S.P. Singh, S. D. Kharche and M. S. Chauhan)
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The funding agency of project is Uttar Pradesh
Council of Agriculture Research (UPCAR). The Institute
has received the budget in October 2020. Goats are con-
sidered as poor’s man cow. It is the source of livelihood
for the poor farmer’s especially in eastern UP. The indig-
enous breeds of eastern UP are locally well adopted how-
ever their reproduction and production potential are not
up to the marked. Further, farmers are not aware about
the benefits of artificial insemination and consequences of
indiscriminate breeding. All these lead to economical loss
for the goat keepers. The Mirzapuri goat population ap-
pears to be distinct from already known goat populations,
so a systematic survey is needed. The information related
to demographical and geographical distribution, age and
sex wise distribution, native habitats, management

practices (feeding, housing, mating system etc.), utility
(Hair/ Meat/Milk/Skin/Fibre etc.), socio-economic pro-
file of the communities rearing the breed, morphological/
physical characters (colour, coat type, head, ear and horn
profile etc.) and performance (body weight at different age,
body measurements, carcass characters, dairy and repro-
ductive performance) of Mirzapuri breed/population has
not been documented. After confirming distinctness of this
population by assigning the breed status, a suitable breed-
ing program can be designed for their genetic improve-
ment and conservation. Moreover, useful characters of the
breed may be utilized for upgrading of non-descript popu-
lation of this area. The collection of base line data has been
initiated in the project.

(Dr. (s) Chetna Gangwar, S.D. Kharche, A. K. Dixit, B. Rai, Priya Ranjan, Mahipal Chaubey and Anshumn

Kumar)

6.3.3 Polyherbal Preparations in Buck Fertility

During the period under report, a total of 560
semen doses of Buldenkhandi and Jamunapari bucks were
prepared and cryopreserved. Out of these frozen semen
doses 320 semen straws were used for post thaw semen
evaluation of different parameters under different treatment
regime/groups. Under reporting period, invitro experimental
trial was conducted using Shatavari aqueous extract.For
this 7 ejaculates from each

6 Jamunapari and 6 Buldenkhandi bucks were Under
reporting period, invitro experimental trial was conducted
using Shatavari aqueous extract. For this (n=84) 7
ejaculates from each 6 Jamunapari and 6 Buldenkhandi
bucks were collected. Ejaculates showing mass motility >
3 were pooled for each breed for minimizing the individual
effect. Then each pooled semen sample was split into 4
parts and diluted in 3 treatment groups and one control

group.
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Treatment groups (T1-500mg/100ml TRIS buffer, T2- - _ Ea Control
250mg/100ml TRIS buffer, T3-125mg/100mI TRIS buffer, o "

C-0 mg/100ml TRIS buffer) having different concentra- % 60 oo T3

tion of Shatavari aqueous extract and while control group £ 404

was not containing any Shatawari extract. Sperm concen- 20-

trations were adjusted to 1x10%ml in each group and di- 3 | |

luted semen was equilibrated at 5°C for 4 h prior to & g o

cryopreservation. Semen samples were evaluated at three ¢ Q@‘K‘ e

different stages 1.e. after dilution, after equilibration and Fig. 3. Effect of Shatavari extract on sperm
after cryopreservation. There was significant improvement viability at different semen cryopreservation
in motility, viability, acrosomal integrity and plasma mem- stages

brane integrity in treatment groups at post thaw stage in

comparison to control group. Overall, higher post thaw = B3 Control
motility, viability, acrosomal integrity and plasma membrane % % ; I E
integrity was recorded in T3 group (125mg/100ml) as % soq | oo T3
compared to other treatment groups. Statistical analysis ~ § 4| :

was done by using SPSS computer software package § 20 E

(IBM SPSS, Version 22; SPSS Inc., Chicago, 0
IL,USA). Analysis of variance (ANOVA) was done
to compare difference in various parameters among all the

Fig. 4. Effect of Shatavari extract on sperm

groups. . . .
acrosomal integrity at different semen
cryopreservation stages
100
E3A Control 100- 3 Control
:::ég % o ontro
| i 804 - T
= 12 E = 12
2 607 oo T3 b 601 = mm T3
3 2 =
S 404 40 g
20- —
20 £
0 r =
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Fig. 5. Effect of Shatavari extract on sperm

Fig. 2. Effect of Shatavari extract on sperm plasma membrane integrity at different se

- . . men cryopreservation sta
motility at different semen cryopreservation eh cryopreservation stages

stages

(Institute project: Augmentation of Buck fertility through use of polyherbal preparations)
(Dr. (s) Chetna Gangwar, Ashok Kumar, S.D. Kharche, Ravi Ranjan and S.P. Singh)
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6.3.4 PSEUDOPREGNANCY IN GOATS

Incidence of pseudopregnancy was evaluated in Jamunapari goats. A total of 195 adult goats were selected for
this purpose. The goats were divided into 2 groups (Group I-Confirmed pregnant goats, n=121 and Group II- Goats
reported nonpregnant, n=74). The animals from Group I were pregnant and confirmation is done by abdominal palpation
as these animals were in advance stage of pregnancy (4 months and above). Further, kidding was also recorded to rule
out the any condition of cloud burst/pseudopregnancy. The goats from Group Il were examined for their reproductive
organs through ultrasonography. In this group 6 goats were found pregnant and other 68 goats were non pregnant. We
did not find an anechoic image (fluid filled) without fetus or cotyledon in the uterine horn, however, the repeated
examination of uterus was carried out after 15 days of initial examination through ultrasonography for further confirmation.

In the animals examined, no case of pseudopregnancy was observed.

CIRG ANNUAL REPORT-2020

S.No | Observations recorded Numbers
1. No. of goats screened 195

2. No. of animals confirm pregnant (GI) 121

3. No. of animals reported non pregnant (GII) 74

4, No. of animals screened through USG 74

5. No of pseudopregnant animals out of screened animals 0

6. No. of pregnant animals out of screened animals 6

7. No. of nonpregnant animals out of screened animals 68

The study was concluded with that there was no incidence of pseudopregnancy in Jamunapari goats maintained at
CIRG. The study with more no of animals of different breeds and in different season, will provide results about the

Fig.6. Non pregnant goat uterus

occurrence of pseudopregnancy at organized goat flocks.
(Institute project: Assessment of incidence of pseudopregnancy in goats)

(Dr. (s) Chetna Gangwar, S.D. Kharche, Ravi Ranjan, S.P. Singh, N.Ramachandran, and M.K. Singh)

Fig. 7. Pregnant goat uterus
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6.3.5 Culture and Tranplantation System for Male Goat Germ-Cells

Differential effects of extracellular matrix proteins
on in-vitro culture and growth characteristics of
caprine male germ-cells

In this study, we investigated the effects of
extracellular matrix (ECM) proteins on in vitro growth
and proliferation of caprine male germ-cells (cmGCs)
obtained from pre-pubertal testis by a two-step enzymatic
digestion, and enriched by differential plating and percol-
density centrifugation methods. First, a culture system for
cmGCs was optimized and then, to investigate
undifferentiated state, stemness, and proliferative ability of
cmGCs grown onto the non (control), rat-tail collagen
(RTC), collagen IV (COL1V), laminin (LAM), fibronectin
(FIB), and vitronectin (VIT) coated plates, alkaline
phosphatase (ALP) activity, immunofluorescence (OCT-
4 and UCHL-1), and expression profile of GC-specific
(PLZF, UCHL-1), pluripotent (OCT-4), and
undifferentiated spermatogonia (THY-1, BCL-6B, and ID-
4)] marker genes were detected. Further, to investigate
cell viability, total and live/dead cell counting were
performed. The number and diameter of colonies were
evaluated after 5 days of culture during P3. All the ECM
proteins, significantly affected cell viability, proliferation
(except RTC), and expression of pluripotency marker
genes; however, they did not affect the expression of BCL-
6 and ID-4 genes.

The largest colonies with the highest number of
viable cells and more expression of ALP, OCT-4, and
UCHL-1 were observed in the VIT group compared to
the other groups. In conclusion, the present study revealed
the beneficial effects of VIT with respect to proliferation,
viability, transcriptional response, and maintenance of un-
differentiated and pluripotent characteristics of cmGCs
during the culture. Thus, our findings provide an important
understanding of the ideal culture condition to achieve better
growth and maintenance of cmGCs.

Thus, we demonstrated the comparative signifi-
cance of signalling derived from ECM proteins on the
growth, survival, and maintenance of cmGCs in an undif-
ferentiated state. This study demonstrated that, VIT isa
more suitable matrix protein for large-scale production of
undifferentiated cmGCs with a high survival rate. These
results provide a basis for the development of more spe-
cialized culture systems for cnGCs and other testicular
cells. Moreover, these results will help to develop a suit-
able cellular niche supporting the self-renewal of cmGCs
and stimulating cmGCs differentiation into various lineages.
Accordingly, additional studies with or without a combi-
nation of different ECM proteins will be required to sub-
stantiate our findings and to identify the mechanism of
molecular interactions among the ECM proteins and the
adherent cells.

Table 4: The effect of ECM on growth of cmGCs in culture during passage 3

ECM > 90 % confluency at Dead cell count* Viability (%)*
day (x 105)
Control 7.7 +0.48° 4.44 +0.78% 72.0 + 3.3°
RTC 7.1 +0.342 4.12 +0.542 74.0 + 2.9
COL IV 6.5+ 0.29° 3.46 + 0.49° 80.8 +3.7°
LAM 6.0+ 0.41° 2.92 +0.64° 79.5 +2.3b
FIB 5.5+ 0.29% 2.57+0.61° 82.3+4.4°
VIT 4.8+0.25° 224 +0.27° 90.3+£2.1¢

The results are mean = SEM

cmGCs (caprine male germ cells), RTC (rat-tail collagen), COLIV (collagen IV), LAM (laminin), FIB (fibronectin),

VIT (vitronectin)
Independent sample t-test was used for statistical analyses

Data with different superscripts (a, b, ¢ within each column), differ significantly (p <0.05); n=4 replications
* The values of the dead cell count and viability are presented at ~80% confluency
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Fig. 8. (a) Phenotypic characteristics of germ cell (GC) colonies obtained by co-culturing of GCs onto the Sertoli cell
feeder layer after a 5 days of culture during P3. The representative colonies in the red circle arrows indicate cmGC
colonies grown over plastic or coated surfaces with different ECM proteins. Scale bar: 100 um. (b) Effects of ECM
proteins on the maintenance of alkaline phosphatase (ALP) activity in cmGCs. Cells (1x106 cmGCs) were seeded
onto non or ECM [rat tail collagen (RTC), collagen IV (COL1V), laminin (LAM), fibronectin (FIB), and vitronectin
(VIT)] coated culture plates and incubated for 5 days before the AP activity was analyzed. cmGCs cultured on VIT-
coated culture plates showed a significant increase in AP activity after 5 days of culture. However, a significant decrease
in AP activity post-5 days of culture was detected in putative germ cells cultured on non-coated culture plates. ECM=
extracellular matrix; AP=alkaline phosphatase; cmGCs= caprine male germ cells; RTC=rat-tail collagen; COLIV=
collagen IV; LAM =laminin; FIB = fibronectin, VIT = vitronectin.
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Fig. 9. Comparison of GCs-specific gene transcription levels in cmGCs cultured onto the ECM protein-coated plates
for 5 days during P3. Cells (1x10° cmGCs) were seeded onto non-, RTC, COL IV, LAM, FIB, and VIT coated
culture plates and incubated in for 5 days. Subsequently, transcription levels of GCs-specific genes were estimated at
day 5 of'the culture of P3 using real-time PCR. In case of cmGCs cultured for 5 days (B), cmGCs experiencing VIT-
derived signaling showed the highest mean transcriptional level of PLZF, UCHL-1, OCT-4, andTHY-1. Moreover,
(C), although no significant decrease in BCL-6B expression was observed in LAM and FIB coated plates, its highest
transcriptional levels were observed in cmGCs cultured onto the RTC and COL1V, and FIB coated plates.
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Fig. 10. Representative images of immunofluorescence staining of cultured cmGCs stained for germ cell surface marker

(UCHL-1). Cells were grown on the 24 well culture plates uncoated (control), or coated with extracellular matrix
proteins (RTC =rat tail collagen; COL IV = collagen IV; LAM = laminin, FIB = fibronectin, VIT= vitronectin). After
5 days of culture at P3, cells were stained for cell surface marker with specific primary antibody (rabbit anti-UCHL-1

antibody) and Alexa flour 488 secondary antibody followed by counter-stained with DAPI. Merged images are after

double-immunofluorescence staining with anti-primary antibody and DAPI. Cells positive for specific marker appear

green and DAPI positive cells stained blue. In a negative (-iv) control, the primary antibody was excluded. Scale bar,

100 pm.

Effect of low oxygen tension on proliferation, stemness and multilineage differentiation of caprine

male germline stem cells

The milieu of testicular germline stem cells (mGCs)
is characterized as low oxygen (O,) environment, whereas,
in-vitro expansion of these cells is typically performed under
culture systems with the atmosphere of 20-21%
O, (normoxia). Here, to address the influence of low O,
environment, we evaluated the culture and multilineage dif-
ferentiation characteristics of enriched caprine mGCs
(cmGCs) under hypoxia (5% O,) and hypothesized that
when compared to normoxia (21% O,), dedicated hy-
poxia will potentiates the functional characteristics of
cmGCs. For this, in addition to the study of growth char-
acteristics and population doubling time (PDT), cmGCs
were evaluated for their viability, proliferation, senescence,
and expression of key markers for adhesion

(B-integrin and E-cadherin) and stemness (OCT-4, THY-
1 and UCHLI; through immunocytochemistry and qRT-
PCR) in both the culture conditions. Moreover, the extent
of differentiation under specific culture media for neuro-
genic, adipogenic, and chondrogenic differentiation was
assessed by specific staining and expression of differen-
tiation-specific marker genes. The survival and prolifera-
tion were significantly promoted and PDT was reduced (p
<0.05), thus yielding a higher number of viable cells with
larger colonies under hypoxia. Furthermore, expression
of pluripotency and adhesion markers was distinctly in-
creased when cells were grown under condition with low-
ered O,. Conversely, the presence of multilineage differ-
entiated regionsand expression of differentiation specific
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key genes were significantly (p < 0.05) reduced under
hypoxic conditions. These data demonstrate that culturing
c¢cmGCs under hypoxic condition augments the prolifera-
tion, viability, growth rate, and expression of pluripotency
and adhesion markers as compared to normoxia. Overall,
low O, tension augments the self-renewing capacity and
stemness properties but not the multilineage differentiation
potential of cmGCs. These data are important for the de-
velopment of robust methodologies for ex-vivo expan-
sion and differentiation of cmGCs with improved function
for clinical applications.
Our results indicate that under hypoxic conditions,
cmGCs overexpress key makers of stemness and adhe-
sion, thereby positively influencing their self-renewal and

Nonetheless, differentiation of cmGCs into different cell
types is inhibited by hypoxic culturing. Thus, faster expan-
sion of cultured cmGCs coupled with the differential ex-
pression pattern of stemness, adhesion, and differentia-
tion-specific key markers in cmGCs provides correlative
evidence that low O, microenvironment (5% O,) provides
a better culture condition for the self-renewal and prolif-
eration of cmGCs without adversely affecting their stemness
properties. Overall, low O, tension is supportive for main-
taining proliferation and stemness but not for multilineage
differentiation (plasticity) of this stem cell population. These
observations add to the understanding of cmGCs re-
sponses to defined culture conditions, which is the most
critical issue for their maintenance and clinical applications.

proliferation.

Table 5: Morphometry of cmGCs grown under either normoxic or hypoxic culture conditions

Morphometric d7 d14

variables Normoxia | Hypoxia Normoxia Hypoxia

Area (um?) 5298.01 = 61995.60 + 13511.75+ | 21494348 +
368.58* 32760.11° 1739.63¢ 96669.104

Intensity 2938.62 + 17466.69 + 2243.07 £ 2792.23 +
98.32° 15085.11° 141.28* 159.19%

Perimeter (um) 257.71 800.19 + 410.34 + 1497.91 +
9.07* 263.39° 26.56° 478.19¢

Diameter (um) 82.10 + 25471 + 130.62 + 476.80 £
2.90° 83.84° 8.45° 152.21¢

The results are mean + SEM

cmGCs (caprine male germline stem cells)

Independent sample t-test was used for statistical analyses

Data with different superscripts (a b, c and d within each column), differ significantly (p <0.05); n= 6 replications
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Fig. 11. (a) MTT assay for cell growth and viability. Optical density of the Caprine male germline stem cells (cmGCs)
growing under normoxic or hypoxic culture conditions after day 3 and 7 of cell seeding. Results are presented as mean
+ SEM (**: p<0.01). (b-d) Cellular senescence occurring during culture of cmGCs. (b) Quantification of Figure (c-
d), data are presented as mean + SEM of three independent experiments and statistical differences were calculated
significant as **: p <0.01. Representative images of senescence-associated (SA)-B-GAL staining at d 7 of cmGC
culture in normoxic (¢) or hypoxic (d) conditions. Senescent cells are stained with dark blue color, scale bar: 50 pm.
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Fig. 12. Representative images of BrdU proliferation assay of cmGCs cultured in normoxic or hypoxic conditions at
day 3 and d 7 of culture. For negative (-ve) control, all the steps were followed except use of the primary antibody
(rabbit anti-BrdU antibody). scale bar: 50 um.
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Fig. 13. Representative images of morphology of differentiation cmGCs in culture. Appearance under the microscope
(bright field) and specific staining properties were used to identify the cells. Cells were grown on the 24 well culture
plates under normoxic or hypoxic condition. After 15 days of culture in corresponding differentiation media at P3, the
cells were stained for specific staining (a: Neuronal differentiation: Toluidine blue; b: Adipogenic differentiation: Oil
Red O, and ¢: Chondrogenic differentiation: Alcian blue). Scale bar, 50-100 pm.

(Externally Funded (DBT) Project: Establishment of efficient culture and transplantation system for male

goat germ-cells

(Dr. (s) S.P. Singh, S.D. Kharche, Ravi Ranjan, M.K. Singh and M.S. Chauhan).

6.3.6 Production of Clone Goat Embryos

The core benefits of animal cloning are its use to
make essentially identical copies of an animal with supe-
rior traits, production of transgenic animals to obtain vari-
ety of therapeutic proteins/biomaterials and to multiply
endangered animal species. Animal cloning technique is
also expedient to generate group of genetically identical
animals that can be used both to further understand the
physiopathological processes and to conduct initial tests
on treatments. Though, the reproductive cloning has sev-
eral potential applications, there are still numerous
technical challenges. The knowledge generated through the

proposed projectwill be used to establish and optimize
protocols for production of good quality clone goat em-
bryos that take into account the changing needs of the
developing embryo and their subsequent development af-
ter transfer in to the recipient animals. With this informa-
tion, this project is recently (October, 2020), started at
our Institute with the objectives 1) To generate clone goat
embryos and 2) To assess developmental potential of clone
embryos after transfer into the recipient goats. The expected
output of the project would be 1) establishment of an im-
portant strategy for ex situ conservation and faster multi-
plication of elite germplasm of important goat breeds of
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the country) the successful establishment of clone embryo
culture and their efficient transplantation in to recipient ani-
mals may be extended to other animal species in which
current genetic modification techniques are impossible or
inefficient, 3) Information about the developmental com-
petence of the clone goat embryo will be obtained and 4)
The proficient methodology for preparation of suitable re-
cipient female goat for clone embryo will be developed.

During the period of 2 months of period under report, the
donor animals (elite Jamunapari bucks of about 1 year of
age) with known pedigree were selected. Their monthly
body weight are being recorded and compared with the
control animals. The protocols for collection of skin samples
and fibroblast culture were prepared and part of the re-
quired chemicals were procured with the provide fund for
this project.

(Institute Project: Production of clone goat embryos and assessment of their survival after in vivo transfer

(Dr. (s) S.P. Singh, S.D. Kharche, Ravi Ranjan, Y.K. Soni and Chetna Gangwar)

6.3.7 Integrated Farming System

Presently, in [ICAR-CIRG, hundreds of youths and farm-
ers are undergoing national training on commercial goat
farming and are interested in taking up goat rearing as an
enterprise. The present project is taken up to find how
best we can improve the returns from goat farming by in-
corporating subsidiary activities of rearing poultry, treat

ment/utilization of waste generated from goat/poultry
through the vermi-compost technique and azolla cultiva-
tion which in turn could improve the fertility of the land and
high-protein azolla as means to reduce the input require-
ment in feeding poultry.

Components of IFS model
1. 20 female Barbari goats + 2 Males and its followers
2. 250 chabro chicks
3. One acre of land for cultivation of fodder and grains
4. Vermi compost units
5. Azollaunits

D

Goat Dun/

Goat Component
20 Female+ 2 Male &
Its followers

> Meat

Fodder crop residues

Azolla

Goat Dung

Poultry
Feed supplement

/:;ultry Droppings

Fodder cultivation +
Vegetables

Vermi-compost

Poultry 250 Birds

N\
i
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Goat component: Atotal of female non pregnant Barbari
goats brought from Barbari Farm Unit to newly developed
Integrated farming system unit on 1** October 2020 and
were bred. Presently all the females were pregnant (on
basis of Non Return Rate)

Poultry Unit: A total of 250 CHABRO six week old
chicks are bought from Department of Poultry Science,
College of veterinary science, DUVASU, Mathura and
reared in IFS Unit. The male birds were sold for meet

CIRG ANNUAL REPORT-2020

purpose after completion of twelve weeks of age on phased
manner. The female birds are retained for egg production
which will start by end of February 2021.

Returns from Sale of birds for meat purpose: Market
preference for desi chicks is that birds should be in 1.5 to
2.0 kg body weight range. Hence birds should be sold
between 12 to 16 weeks of age when FCR ranges from
2.92 to 3.53 and if farmer sells 1000 chabro birds, net
gain ranges from Rs. 1.29 lakhs to 1.37 lakhs per year.

Age in weeks Body FCR (feed Feed cost | Sale price of | Net Profit

weight per | consumed per bird one bird per bird @

bird (kg) (kg) per kg (Institute RS. 160/-

of body rate) per kg live

weight gain) weight
(Institute
rate)

12 1.593 2.925 125.03 254.93 129.91
15 1.948 3413 178.28 311.62 133.34
16 2.103 3.535 199.47 336.53 137.06

Fodder and grain component

Development of On-Farm Fodder Production Tech-
nology in Kharif Season for 20 goats and its follow-
ers in peri-urban area through IFS approach

The present study was conducted with the
objective of Identifying best combination of leguminous
and non-leguminous crops, distribution of area under
different crop components for maximizing the productivity.
The On-Farm feed and fodder production from one acre
of land was standardized by developing the following five
concept/methodology for fodder and grain production —

1. Fodder Maize + Cowpea intercropping system

2. Fodder Sorghum + Cowpea intercropping system

3. Fodder Pearl millet + Cluster bean intercropping
system

4. Maize grain production using the concept of
Fertilizer Applying Timings and Fertilizer Doses

5. Developing the concept of fencing the boundary
area of field using Hybrid Napier grass for lean
period fodder supply.

The details of the treatments for developing each concept was given below:

Fodder = Maize  +| Sorghum + Cowpea | Pearl millet + Cluster [ Maize grain

Cowpea intercropping system bean intercropping | production for

intercropping system system substituting
cereal
component  of
concentrate feed

whn
-




CIRG

EEER N

CIRG ANNUAL REPORT-2020

Treatments

Sole Maize

Sole Cowpea

Maize + Cowpea (1:1)
Maize + Cowpea (2:1)
Maize + Cowpea (1:2)
Maize + Cowpea (2:2)
Maize + Cowpea (3:1)
Maize + Cowpea (1:3)
Maize + Cowpea (3:3)

Treatments

Sole Sorghum

Sole Cowpea

Sorghum + Cowpea (1:1)
Sorghum + Cowpea (2:1)
Sorghum + Cowpea (1:2)
Sorghum + Cowpea (2:2)
Sorghum + Cowpea (3:1)
Sorghum + Cowpea (1:3)
Sorghum + Cowpea (3:3)

Treatments

Sole Pearl millet

Sole Cluster bean

P. millet + C. bean (1:1)
P. millet + C. bean (2:1)
P. millet + C. bean (1:2)
P. millet + C. bean (2:2)
P. millet + C. bean (3:1)
P. millet + C. bean (1:3)
P. millet + C. bean (3:3)

Treatments
Fertilizer
applying
timings
Fertilizer Doses

Fencing of area
with hybrid
Napier for lean
period

The results in terms of green fodder yield per unit area, Nutritive yield of different cereal-legume combinations,

effect of different intercropping combinations on equivalent yield and economics were recorded to find the best

combination

Best combination techniques of different cereals — legumes crops for sustaining goat fodder

requirements

Based on the results, the following combination of crops along with cultivated area were standardized and this

technology will provide required amount of green fodders as well as required amount of cereal grains needed to

substitute the maize portion of commercial concentrate feed for six months during kharif period.

Best crop | Area Non leguminous | Leguminous Total green

combination cultivated green produced | green produced | produced
(kg) (kg) (kg)

Maize: cowpea | 605 sq. m 1770 520 2290

(2:1)

Sorghum: 605 sq. m 2170 500 2670

Cowpea (2:1)

P. millet: C | 605sq.m 2200 440 2640

Bean (2:1)

Grand total 1815sqg.m | 6140 1460 7600

kg
Hence self-sufficient.

Green requirement for 20 adult goat + 30 followers
(20 adult x 1 kg x 180 days) + (30 followers’ x 0.70 kg x 180 days) = 3600 + 3780 = 7380

period.

Hybrid Napier as green fencing of the area provides additional green fodder for lean

Maize Grain
Production

1700 sq. m

Total grain production: 765 kg

kg

sufficient

Concentrate requirement:
(20 adult x 300 g x 180 days) + (30 followers’ x 200 g x 180 days) = 1080 + 1080 = 2160

Maize grain requirement in concentrate: 35 % parts (2160 kg x 0.35) = 756 kg. Hence self

Azolla Units: An amount of 5 to 6 kg azolla (on wet basis) was harvested every weak which is used to

supplement the poultry feed.
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Vermi compost unit: atotal of four quintals of vermi compost was produced during the period which will be
utilized for fodder cultivation.

Poultry feedlng on the left over goat feeds
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Vermicompost Unit

Maize Production

Maize Cow pea itercropping Pearl millet Cluster been intercropping

(Institute Project: Development of goat based integrated farming system model)

(Dr. (s) R. Pourouchottamane, Mohd. Arif, B. Rai, K. Gururaj, Arvind Kumar, M.K. Singh and A.K. Dixit)
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6.3.8 AICRP on Plastic Engineering Technology

6.3.8.1 Investigation 1- Development and evaluation of portable plastic enclosure for improved lamb rearing

Sandwiched portable plastic panel technology for
protecting goat kids from cold stress

Extreme cold weather condition adversely affects
the comfort, health and performance of goats especially
new born kids. The normally recommended minimum tem-
perature inside shed for kids up to 3 months’ age should
be above 10°C. Accordingly, the sheds in organized farms
are given additional protection using gunny bags, thatch
panels, heating system etc. However, small goat keepers
who does not have permanent shelters or migratory farm-
ers faces huge loss due to kid mortality and for them, this
portable plastic enclosure using sandwiched plastic panels
technology was developed. This technology uses the prin-
ciple of thermal insulation properties in conserving the heat
generated by the goat kids and heating up the enclosure to
the desired temperature.

Growth trails conducted in sandwiched portable plas-
tic panels

A total of 27 weaned kids (three months of age)
were randomly alloted to three groups of 9 each in PPE
sandwiched with foam, PPE sandwiched with wool and
regular kidding shed during end of December 2019 to
February 2020 after a 14 days’ adaptation period. The
daily microclimatic parameters, weekly body weight gain
were recorded to assess the growth in kids during winter
inside portable plastic enclosures. The fortnightly physi-
ological responses, body surface temperature and blood
sampling were done to assess the comfort of kids inside
the enclosures.

Table 6: Growth trail of three months old weaned kids in different enclosure during winter

Parameters Kidding Shed | Plastic Portable Plastic Portable

Enclosure (Foam) | Enclosure (Wool)
Initial Body Weight 12.02+0.93 12.40+1.10 12.19+0.69
1% weak 12.39+1.24 12.57+1.19 12.39+0.72
2" weak 12.58+1.21 12.87£1.21 12.78+0.76
3" weak 13.46+1.31 13.38+1.27 13.23+0.75
4™ weak 13.90+1.33 14.11£1.31 13.76+0.75
5" weak 14.23+1.34 14.55+1.89 14.20+0.76
6" weak 14.91+1.36 14.78+1.31 14.69+0.80
7" weak 15.93+1.46 15.86£1.36 15.89+0.82
Final Body weight 16.27+1.49 16.13+1.31 16.27+0.83
Average daily gain 78.60+4.30 72.02+3.31 75.51+4.52
(g/day)

Growth of the kids housed in low cost PPE en-
closures are as comparable as that of conventional kid-
ding shed thereby inferring that these low cost detachable
and portable enclosure can be used for housing the kids in
winter season.Cardinal physiological signs like heart rate,
respiratory rate and rectal temperature round the clock
were recorded at morning 4.00 AM and it was observed
that there are no significant differences in the animals housed
housed in different enclosures and it can be concluded that

kids can be housed in portable plastic enclosures without
compromising its growth, physiological wellbeing and wel-
fare of the kids. Similarly, there is no variations in different
haematological values as well as hormone levels especially
those involved in regulating metabolic activities like TSH,
T 3 and T 4. The goat keepers who do not not have per-
manent shelters and who rear goats on migratory system
shall have temporary enclosures made of cost effective
winter protection panels for having optimum growth in kids.

Investigators: (Drs.) N. Ramachandran (upto 30/08/2020), R. Pourochattamane (01/09/2020 onwards), Arvind

Kumar, S.P. Singh, B.Rai and Ravi Ranjan)
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6.3.8.2 Investigation 2- Development of plastic flooring based two tier housing system

The space constraint is one of the major problem  designed, conceptual drawing made and fabrication carried
faced by the farmers/ entrepreneurs who wants to start out in the Experimental shed of APR Division. The growth
goat farming in peri-urban and urban areas. Thereisaneed trail along with hemaetological, biochemical and hormonal
to use space judiciously and in order to solve this problem, investigations will be initiated in 2021 to quantify the
the present investigation was designed with objective of  performance of animals in this newly developed two tier
developing two tier housing system for goat housing.The housing system.
plastic flooring based two tier housing system was

(Externally funded project: AICRP on Plasticulture Engineering and Technology)

(Dr. (s) N. Ramachandran (up to 30/08/2020), R. Pourouchottamane (01/09/2020 onwards), Arvind Kumar,
S.P. Singh and B. Rai )

6.3.9 Trancriptome Profiling of Spermatozoa for the Development of Biomarker for the Selection of Fertile
Buck

e Bucks classified as good, medium and poor e C(lassification of Bucks based on fertility
based on microscopic and macroscopic characteristics (The bucks were classified as good
characteristics (Good having initial progressive medium and poor based on No of services/
motility, live %>70, Medium having initial progressive conception, No of kids produced and Period of
motility, live %>50 <70 and Poor having initial utilization)

progressive motility, live % <45).

Melt Feak

120

100

-d(RFU)T

Temperature, Celzsius

Fig. 14. The expression levels of SOX9 in good and poor fertility bucks
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Table 7: Initial progressive motility, live percentage, abnormality and concentration (MeantSE)
of Jamunapari and Barbari bucks

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24

25.
26.

B2
B3
B4

B5
B6

B7

B8

B9

B10

Bl11

B12
B13

J1
J2
J3
J4
J5
J6
J7
J8
J9
J10
J11
J12
J13

86.67+1.67
83.33+1.67

41.67+1.67
83.33+1.7
71.67£1.67

61.67£1.67

63.33+1.67

66.67+1.67

86.67+1.7

61.67£1.67

76.67£1.67
43.33+1.67

63.33£1.67
88.33+1.67
83.33£ 1.67
43.33+1.67
83.33+1.67
78.33+1.67
86.67+1.67
80+2.89

83.33+1.6
81.67+1.67
81.67+1.67
73.33+£3.33
60.33+0.33
86.67+1.67

91.33+1.33
79.33+0.67

40.33+0.33
89.33+0.67
71.33+0.33

63.33+1.66

63.33+1.66

66.67+3.33

85+2.88

57.33+0.67

73.33+£3.33
47.67+0.33

58.33+1.66
92+1.15
79+1.58
45+1.00
82.33+3.84
78+1.53
83.33+1.67
78.33£1.67
77+£1.53
79+2.08
78.33+1.67
71.67+1.67
58.33£1.67
81.67+1.67

1.67+0.33
1.67+0.33

9.67+0.33
1.3+0.88
1.33+0.33

5.334+0.33

1.67+0.33

5.67+0.33

1.67+0.33

7.67+0.33

1.67+0.33
11.67£2.03

5.33+0.67
1.67+0.33
1.67+1.76
8.67+0.88
1.33+0.88
2.67+0.33
2.11£0.58
1.67+0.33
3.33+1.45
2.0+0.58
2.67+0.67
2+0.58
5.67+0.88
2.33+0.33

3909+33.53
3741+£30.57

3582.33+36.49

3508.334+46.04
3279+31.34

3957.33455.26

3469.334+73.87

3284.67+42.78

3474+43.96

3081+£35.07
3448.67+64.86

3278+33.95
3284.67+£36.41

3855.33+47.96
3708.67+33.33
3520+£62.07
3455.67+65.55
3348.67+£37.17
3943.33+61.98
3502+47.26
3291.33+£36.29
3441.33+67.84
3342.67+42.83
3385.67+89.37
3221+£57.17
3780.67+33.35
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Table 8: Classification of buck as good, medium and poor based on TOB, parity and fertility rate
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80

61

62

55

55

71

40
63

71

67
84

76

85

78

&3

74

58
91

Good

Good

Medium

Medium

medium

Medium

Good

Poor

Medium

Good

Medium

Good

Good

Good

Good

Good

Good

Medium

Good

(DST WOS-A Scheme Project: Transcriptome profiling of spermatozoa for the development of biomarker

for the selection of fertile buck)
(Dr. (s) Sonia Saraswat and S.D. Kharche)
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6.4 NUTRITIONAL INTERVENTIONS FOR IMPROVED GOAT PRODUCTION

6.4.1 Network Program on Veterinary Type Culture

Rumen liquor and fecal sample collected from
goats which were maintained under intensive feeding sys-
tem with normal straw diet supplemented with milk whey
protein and semi intensive system in village, allowed for
grazing during day time respectively. Rumen bacteria were
cultivated & isolated on anaerobic non defined me-
dium. Isolation and cultivation process was done under
anaerobic chamber and roll tubes.

Pure cultures of different isolates of rumen bacteria were
subjected for extraction of DNA. This DNA was used for
amplification of 16S rRNA gene using relevant primers
(F-S*-univ-530a-S- 16 and R- S*-univ-1392-a-A-15)
and amplified products were subjected for sequencing
of desired genes. Characterization of rumen bacteria was
done on the basis of gene sequence using NCBI data
base.

Fig 1. PCR product of 17 bacterial culture with 50 Bp DNA ladder

Seventeen isolates of rumen bacteria, isolated
from goats, were identified and characterized on the basis
of 16S rRNA gene amplification and sequencing of the
amplified product. All cultures were screened for
carboxymethylcellulase and avicelase activities in the

Table 1: Rumen bacteria isolated from the goats

supernatant of three days old culture (Table 2). Based on
the potential of these cultures in terms of fiber degrading
enzyme activities, nine efficient bacterial cultures were sub-
mitted to coordinated unit at NIANP Bangalore for ac-
cession number (Table 1).

S.No Bacteria name Culture ID Isolate no

1 Clostridium sartagoforme strain CBA7517 RV9 RV9 (20-21)

2 Clostridium sartagoforme strain XN-T4 RVI10 RV10 (20-21)

3 Clostridium sartagoforme CBA7517 RVI11 RV11(20-21)

4 Clostridium cochlearium DSN5 RV12 RV12 (20-21)

5 Clostridium sartagoforme CBA7517 RV13 RV13 (20-21)

6 Clostridium sartagoforme CBA7517 RV14 RV14 (20-21)

7 Clostridium cochlearium NCTC13027 RV15 RV15 (20-21)

8 Clostridium sartagoforme CBA7517 WB6 WPB6 (20-21)
9 Clostridium sartagoforme JCM 1413 WB9 WPB9 (20-21)
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Table 2: Enzyme activity of isolated bacterial cultures
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S.No Bacteria name Isolate no CMC Avicelase
(umolglu/min/ | (umolglu/min/
ml) ml)

1 Clostridium sartagoforme strain RV9 (20-21) 1.02792 0.40692
CBA7517

2 Clostridium sartagoforme strain RV10 (20-21) | 4.20516 2.77541
XN-T4

3 Clostridium sartagoforme CBA7517 | RV11(20-21) | 2.65987 1.07847

4 Clostridium cochlearium DSN5 RV12(20-21) | 2.34215 0.19029

5 Clostridium sartagoforme CBA7517 | RV13 (20-21) | 1.51895 5.66381

6 Clostridium sartagoforme CBA7517 | RV14 (20-21) | 2.64543 1.69948

7 Clostridium cochlearium RV15 (20-21) | 2.41436 5.42551
NCTC13027

8 Clostridium sartagoforme CBA7517 | WPB6 (20- 2.21217 2.35659

21)

9 Clostridium sartagoforme JCM WPB9 (20- 1.05681 3.12201

1413 21)

These selected nine cultures were used for the major
biochemical test (Table 3) for further characterization and
its behaviour under different biochemical components. The
API A20 strips were used for biochemical tests
manufactured by Biomerieux, USA. This strip contains
ready to use 21 biochemical test cupules

which can produced color on reaction with the culture
either negative or positive. Likewise nine cultures were
subjected to nine strips for the biochemical reactions. Fig
2 & 3 shows two different cultures on the strips clearly
indicating the negative and positive result can be correlated
with the results.

Table 3: Biochemical test result of bacterial culture isolated from goat using API 20A KIT

Test/Cul | wpBe | WPB9 | RV9 | RV10 | RVI1 | RVI2 | RVI3 | RV14 | RVIS
Indole -ve +ve -ve -ve -ve -ve -ve -ve -ve
Urea -ve -ve -ve -ve -ve -ve -ve -ve -ve
Glucose +ve +ve +ve -ve -ve -ve -ve -ve -ve
Mannitol -ve +ve -ve -ve -ve -ve -ve -ve -ve
Lactose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Saccharose | -ve +ve -ve -ve -ve -ve -ve -ve -ve
Maltose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Salicin -ve -ve -ve -ve -ve -ve -ve -ve -ve
Xylose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Arabinose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Gelatin +ve +ve -ve -ve -ve -ve -ve +ve +ve
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Esculin -ve +ve -ve -ve -ve -ve -ve +ve -ve
Glycerol -ve -ve -ve -ve -ve -ve -ve -ve -ve
Cellobiose -ve -ve -ve -ve -ve -ve -ve -ve -ve
Mannose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Melezitose | -ve -ve -ve -ve -ve -ve -ve +ve -ve
Raffinose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Sorbitol -ve +ve -ve -ve -ve -ve -ve -ve -ve
Rhamnose | -ve +ve -ve -ve -ve -ve -ve -ve -ve
Trehalose -ve +ve -ve -ve -ve -ve -ve -ve -ve
Catalase -ve -ve -ve -ve -ve -ve -ve +ve -ve
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Fig 2. API 20A strip for positive results
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Fig 3. API 20A strlp for negative results

(Externally funded project: Network Program on Veterinary Type Culture (Rumen Microbes)
(Dr. (s) Ravindra Kumar (From 1* Nov, 2020) U.B. Chaudhary (up to 31* Oct, 2020)

6.4.2 Development of Economical Pellet Feed Using Unconventional Protein Source for Goats

Lactation cum feeding trial was conducted on eighteen fe-
male Barbari goats (Age approx. 3-5 years and mean body
weight 36.35+1.33 kg) for sixty days and effect on milk
production constituents, blood metabolites and reproduc-
tive hormones. Animals were divided into three groups (Gr
I, Gr Il and Gr III) of six each as per completely random-
ized design. Three different type of concentrate pellet was
formulated. Type I pellet was control, containing linseed

cake as protein source while in type Il and type I1I 50 and
100% of linseed cake was replaced with CSC, economi-
cal cake with good bypass protein respectively. All these
pellets were made iso nitrogenous. Animals of Gr [ was
fed with type I concentrate pellet while Gr Il and Gr II1
was fed with type Il and type III pellet respectively. No
difference in milk parameters was recorded. Blood sample
was collected into a K, EDTA vacutainer tubes (BD,
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Franklin lakes, USA) from all the experimental animals in
the morning (before feeding) by jugular vein puncture.
Centrifugation was performed at 2000 X g for 10 min and
plasma was separated and stored at -20UC for further
estimation of hormones and other metabolites assays. The
concentration of plasma metabolites was estimated using
commercial kits as per their protocol. The concentration
of hormones like Progesterone & Estradiol (Calbiotech,
USA) and FSH & LH (DRG, Germany) was calculated

by performing competitive ELISA by following the
manufacturer’s protocol. The optical density was measured
at 450nm by 800 TS microplate reader, BIOTECK, USA.
The concentration of different blood metabolites and re-
productive hormones in different group of goats is pre-
sented in table 4. There was no significant (P>0.05) effect
of cotton seed cake feeding on plasma metabolites and
reproductive hormones in lactating goats.

Table 4: Blood metabolites and reproductive hormone concentration in different group of lactating does

Attributes Grl Grll Gr 11 Significance
Glucose (mg/dL) 77.19+4.68 80.65+4.18 86.224+3.74 0.343
Total protein (g/dL) 7.90+0.22 8.32+0.28 7.73+0.16 0.212
Albumin (g/dL) 4.01+0.29 4.36+0.21 3.59+0.42 0.276
Urea (mg/dL) 42.67+1.63 41.04+2.06 36.63+1.19 0.063
DPPH (% inhibition) 13.89+1.07 16.63+1.24 14.33+3.28 0.628
ASTIU/L) 68.28+6.22 75.74+£3 .91 65.38+5.78 0.402
ALTIU/L) 32.07£2.02 26.26+1.36 30.45+2.54 0.155
Reproductive hormones

FSH(U/L) 1.04+0.18 0.92+0.21 0.97+0.05 0.880
Luteinizing 10.19+0.97 9.58+0.55 9.92+0.31 0.791
hormone(IU/L)

Progesterone (ng/ml) 1.73+1.09 1.284+0.44 1.324+0.70 0.898
Estradiol (pg/ml) 1184+26.64 130.11+26.36 119.80+22.81 0.937

(Institute Project: Development of economical pellet feed using unconventional protein source for goats)

(Dr. (s) Ravindra Kumar, U.B. Chaudhary, Arvind Kumar, Nitika Sharma, A.K. Dixit and Chetna Gangwar)
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6.4.3 Development and Evaluation of Potato Silage (Solanum tuberosum) in the Ration of Goat

Bulk quantity of Potato (Solanum tuberosum)
+Paddy ( Oryza sativa) straw+ DCP silage and maize (Zea
mays) silage was prepared in the plastic silage bags by
anaerobic fermentation for 60 days. Feeding cum growth
trial was conducted in male Jhakhrana goat on potato-
paddy straw. Twelve Jhakhrana goats (3-4months age,
avg BW 8.77 kg) were divided into Gr I and Gr II of six
each as per completely randomised design. Animals were
fed with concentrate pellet and silage. Gr  was fed with
maize silage while Gr Il was fed with Potato-paddy straw

silage. The duration of experimental feeding was ninety
days. Body weight was recorded fortnightly. Initial body
weight (kg) of Gr I and Gr Il was 8.72, 8.83 respectively
which changes to 12.90, 12.16 after 90 days of
experimental feeding. The corresponding total body weight
gain (kg) was 4.18 for Grand 3.33 for Gr Il respectively.
The average daily gain (ADG) was 46.48 g in Gr I and
37.03 g in Gr II. Fortnightly body weight changes in
depicted in Fig 4. Total dry matter intake was also similar
(P>0.05) in both the groups.

12

10

Body weight changes at
i different fortnights

5 |

o ||

1 2 3 4

5 o] 7

Fig. 4. Body weight changes at different fortnights

(Pilot project: Development and evaluation of potato silage (Solanum tuberosum) in the ration of goat)

(Dr. Ravindra Kumar)
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6.4.4 Cultivation and Evaluation of Moringa as Goat Feed

Moringa dry biomass based complete feed was
prepared using the mixture of 70% dry moringa biomass
and 30% concentrate (Ground barley 97%, Min. Mix
,2.0%and slat,1.0%) sprinkled with water (5%). The mix-
ture was fed in an electrical operated feed pelleted ma-
chine and the pellets of 8-10 mm width were prepared
and stored for feeding of experimental animals.

Two separate experiments were conducted on growing
Muzaffaranagari lambs and growing female Barbari goats
to evaluate the effect of moringa based complete feed as
ration for sheep and goats as per detail given below:

Effect of feeding moringa based complete feed on productivity of sheep

Thirty Muzaffaranagari lams at 4 months of age were divided in to control (10 in Numbers ) and treatment
(20 in Numbers ) groups. During whole experimental period, data in terms of DM intake (daily) and body weight
gain (Fortnightly) were recorded. Blood samples were collected from these animals for estimation of blood

parameters, antioxidant property, blood glucose, protein and other biochemical parameters.

Table 5: Detail of feed offered to Sheep

1 Animal

10 - Control

Muzaftaranagari sheep
20 — Treatment

2 Age

4 months (120 Days) at start of exp.

3 Feeding habits &

ration Ration

CP-11

Intensive system of feeding
Treatment - Moringa biomass : Barley (70:30) Adlib
Control — Gram straw ad lib, concentrate —300- 700g/day

per animal as per requirement and green fodder-
300g/d/animal. CP- 11.40

4 Experimental Period

244 Days (up to 12 months of age)

During whole experimental period, data in terms of DM intake (daily) and body weight gain (Fortnightly)

were recorded. Blood samples were collected from these animals for estimation of blood parameters, antioxidant
property, blood glucose, protein and other biochemical parameters.

Table 6: Body weight and growth rate of sheep at 12 months of age

Attributes Control Treatment
Initial Body wt. (kg) 22.1+0.58 2 19.3+0.44P
Final body wt. (kg) 39.73£1.57% 44.72+1.21"
Avg. Weight gain (kg) 17.62 2542
Growth rate 73.43 105.92
Total intake (kg) 427.64 330.45
/sheep in 244 days

Intake (kg)/day/animal 1.73 1.34
FCR 24.26 12.99
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The body wt. gain and growth rate of experimented
and control sheep are presented in table no 5. These val-
ues indicated that during 8 months of experimentation, the
treatment sheep gained significantly higher (25.42 Kg) body
wt. than control (17.62kg). Similarly the growth rate 105.92
g/day in treatment sheep was found higher than the control
(73.42 g/day). The dry matter intake was found lower in
treatment group than control. Feed conversion ratio

(1:12.99) was also found better in treatment sheep than
control (1:24.26). These findings indicates that moringa
based complete feed was more productive than traditional
ration.

The units of haematological parameters were within
the normal range in treatment and control group and there
was no variation between two groups with respect of
different parameters except WBC.

Table 7: Biochemical parameters of experimental groups

S.No. | Attributes Control Treatment

1 AST 78.17+1.73 ¢ 74.5742.522
2 ALT 27.80+1.992 21.03+1.55P
3 Total cholesterol 78.52+1.41+® 73.03+1.06"P
4 HDL 61.70+1.63% 64.33+1.582
5 Triglycerides 40.19+1.132 31.85+1.60°P
6 DPPH 53.93+2.46% 58.64+1.782
7 Glucose 72.16+2.73% 68.72+2.41°

The units of total cholesterol and triglycerides were
found significantly lower in treatment group which con-
firms the earlier findings that moringa biomass have anti-
cholesterol property (Table 7). Significantly higher units of

DPPH in treatment animals indicate the antioxidant prop-

erty of moringa biomass. The values of AST and ALT were
found within the normal range which indicated the normal
health of the experimental sheep.

Table 8: Carcass component of experimentaland control sheep

Parameters Control Treatment P value
Slaughter wt.(kg) 37.50+0.992 48.68+1.58" 0.000
Empty body wt.(kg) 29.83+1.17% 36.86+1.20° 0.002
Carcass wt.(kg) 15.59+0.59% 20.13+0.67° 0.001
Carcass yield (%) 41.53+0.89* 41.35+0.50° 0.864

Value with different superscript differ significantly
These result indicated significantly higher value of slaughter wt., empty body wt., and carcass yield in treatment

animals than control group. These values confirm the values of body wt gain which were significantly higher in treatment

animals.

Performance of poor growing female goats under moringa feeding

Fourteen poor growing female Barbari goats at the age of
9 months and carrying an average body wt. of only 10.41
kg were selected for the study with the view, if these ani-
mals can be recover their normal growth by feeding
moringa based complete feed. Prior to initiation of the ex

periment, these goats were receiving traditional ration as
per their requirement but not performing normally. These
animals were maintained under management and fed
moringa based complete feed containing 70% moringa dry
biomass and 30% concentrated.Experiment was initiated
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during winter season and lasted for 170 days. The detail
of the experimental plan is mentioned under table.9. The
observation in terms of body wt. gain, intake and repro-
ductive parameters were recorded during the experimen-
tal period of 170 days.

The animal gained a body wt. 7.99kg @47.01 g/
day during 170 days of study. It was observed that prior
to initiation of the experiment animals were receiving tra-
ditional ration as per their requirement but they were not
able to transform these nutrients in to body wt. gain and
were found under negative growth rate. The feeding of
moringa based complete feed brought to these animals to

normal growth. The growth rate of47.01g/day per animal

under moringa based complete feeding on intake of 660g/
day and feed conversion efficiency of 1:14.09 is quite
economic in comparison of any traditional ration.

The values of blood and biochemical parameters
were compared with the similar no. of animals (control)
of same breed, sex and age from breeding flocks of
institute maintained under semi intensive system of
feeding management and receiving diet & nutrients as
per their requirement. The values of haematological
parameters were not varied from control except RBC
which were found significantly higher in treatment
animals. These findings indicate the normal health of the goats

in both the groups.

Table 9: Biochemical parameters of experimental groups

S.No. | Attributes Control Treatment

1 AST 123.94+4.33 126.69+4.23
2 ALT 27.05£1.59 29.46+1.62
3 Total cholesterol 75.22+1.142 70.61£1.12°
4 HDL 53.334+2.11% 61.37+£2.15"
5 Triglycerides 92.51+1.47 91.55+£1.92
6 DPPH 28.47+1.01 28.04+1.54
7 Glucose 61.79+2.46 64.43+2.82

Value with different superscript differ significantly (P< 0.05)

The values of AST, ALT, DPPH and glucose were
within the normal range in both the groups, however
significantly lower and higher units of total cholesterol and
HDL further confirms the anti-cholesterol activity of
moringa.

Based on the above findings it can be concluded that
moringa is highly nutritious & economic fodder for livestock
& can be grown economically under intensive system as

other fodder crop in semiarid zone & moringa based
complete feed is highly economic and productive if fed to
the growing sheep.

(Institute project: Cultivation and evaluation of
Moringa as goat feed)

(Dr. (s) U.B. Chaudhary, Arvind Kumar, M.K. Singh,
A.K. Dixit, V. Rajkumar, Ashok Kumar and Mohd.
Arif)
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6.4.5 Standardization of Goat Milk Cheese Processing and Value Addition of its By-product
6.4.5.1 Effect of skimmed goat milk level and added guar gum on the quality of reduced-fat paneer

In this study processing of reduced-fat milk paneer
was attempted through replacement of full-fat milk with
skimmed milk and added guar gum. A total of five product
i.e., FF (paneer from full-fat goat milk without GG),
FFSMG11 (paneer from full-fat and skimmed goat milk in
1:1 ratio + GG), FFSMG13 (paneer from full fat and
skimmed goat milk in 1:3 ratio + GG), SMG (Skimmed
goat milk + GG) and SM (Skimmed goat milk without
GQG), were prepared using full-fat goat milk, skimmed goat
milk and their combinations with or without guar gum
(0.075%). These products were evaluated for physico-
chemical, colour, and textural properties. Physicochemi-
cal properties of reduced-fat paneer showed significant
differences among different treatments. There were no sig-
nificant differences in the pH value of paneer samples from
various treatments. The product yield for reduced-fat
paneer was significantly lower compared to the full-fat
counterpart. Increasing the level of skimmed goat milk re-
sulted in a decrease in product yield. The addition of guar
gum in reduced-fat goat milk paneer led to an improve-
ment in the product yield as evident from the significant
difference in the product yield value for the skimmed goat
milk paneer with and without guar gum. Significantly higher
moisture, protein and ash contents, while lower fat con-
tent in the reduced-fat paneer was observed as the pro-
portion of skimmed goat milk was increased. There was a
significant increase in the moisture content of the product
due to added guar gum.

The colour properties of goat milk paneer were
significantly affected by skimmed goat milk level and added
guar gum. An increase in the amount of skimmed goat milk
decreased the hunter colour lightness value, and treatments
FFSMG13, SMG and SM had a significantly lower light-
ness than full-fat paneer. On the other hand, guar gum ad-
dition in reduced-fat goat milk paneer significantly improved
the lightness value. The redness value of treatments FF,
FFSMG11 and FFSMG13 were significantly higher than
treatments SMG and SM. The redness value of skimmed

goat milk paneer was significantly improved on account of
guar gum addition. Hunter colour yellowness values of the
paneer among the treatments did not differ significantly. An
increase in the hardness values of reduced-fat paneer was
observed as the proportion of skimmed goat milk in-
creased, and values for the treatments FFSMS13, SMG
and SM were significantly higher in comparison to treat-
ments FF and FFSMG11. Guar gum in the reduced-fat
goat milk paneer resulted in a significant decrease in the
hardness value. The adhesiveness value of treatment
FFSMG11 was significantly lower than the treatments
SMG and SM. No significant differences were observed
in the adhesiveness values of treatments FF, FFSMG11
and FFSMG13. Similarly, there were no significant differ-
ences in the adhesiveness values of treatments FF,
FFSMG13, SMG and SM. The springiness and cohe-
siveness values among treatments did not differ significantly.
The increase in the skimmed goat milk proportion in the
treatments increased their gumminess and chewiness val-
ues. Treatments SMG and SM had significantly higher
gumminess value compared to FF and FFSMG11 paneer.
The Gumminess value of FFSMG11 was statistically simi-
lar to treatments FF as well as FFSMG13. Chewiness
also followed the trend of gumminess, and treatments
FFSMG13, SMG and SM had significantly higher values
than FF and FFSMGl11 paneer. The incorporation of guar
gum in the reduced-fat goat milk paneer significantly de-

creased the gumminess and chewiness values.
There were significant differences in the organo-

leptic attributes of full-fat and reduced-fat goat milk paneer
prepared with or without guar gum. The treatments pre-
pared with a combination of full-fat and skimmed goat milk
along with guar gum received higher sensory scores as
compared to goat milk paneer without guar gum. Treat-
ments FFSMG11 and FFSMG13 had significantly higher
flavour, juiciness and overall acceptability scores compared
to FF paneer. Treatment SMG had significantly higher
flavour and overall acceptability scores than full-fat paneer,
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however, body and texture score was significantly lower. (except body and texture score for treatment SMG) re-

All the sensorial attributes of the treatment SM were sig- ~ ceived sensory scores higher than very good (>7) with
nificantly lower as compared to the other treatments. The ~ better overall acceptability than the full-fat counterpart.

reduced-fat goat milk paneer added with guar gum

Table 10: Effect of skimmed goat milk level and added guar gum on physicochemical properties of
reduced-fat paneer

Parameter FF FFSMG11 FFSMG13 SMG SM

pH 5.85+0.03 5.87+0.02 5.86+0.02 | 5.87+0.03 | 5.85+0.02
Product yield (%) | 15.73£0.39* | 13.924+0.30° | 13.52+0.22° | 12.05+0.40°¢ | 10.95+0.20¢
Moisture (%) 52.17£0.24° | 57.73£0.279 | 62.37£0.40° | 65.25+0.15° | 59.68+0.32°
Fat (%) 24.13+0.12% | 14.89+0.46° | 7.12+0.13¢ | 1.82+0.04¢ | 1.67+0.18¢
Protein (%) 17.19+0.42° | 19.1320.38¢ | 22.22+0.21° | 24.59+0.32° | 30.07+0.32°
Ash (%) 1.6240.01¢ | 1.70+0.01¢ | 2.01+0.02¢ | 2.11+0.01° | 2.294+0.01°

Mean £SE bearing different superscripts in the same row differ significantly; FFP: Paneer from full-fat goat milk; FFSMG11: Paneer from a mixture of full-fat goat milk and skim milk (1:1),

and guar gum; FFSMG13: Paneer from a mixture of full-fat goat milk and skim milk (1:3), and guar gum; SMG: Paneer from goat skim milk and guar gum; SM: Paneer from skimmed goat milk

Table 11: Effects of skim milk proportions and guar gum on the sensory characteristics of reduced-fat

paneer

Parameter FF FFSMG11 | FFSMGI13 SMG SM
Appearance | 7.13+£0.07% | 7.38+0.07% | 7.32+0.05% | 7.23+£0.12% | 6.90+0.12°
Flavour 6.94+0.11° | 7.224+0.05° | 7.56+£0.04* | 7.35+0.04° | 6.64+0.10¢
Body &

Texture 7.12+£0.072 | 7.39+0.06* | 7.384+0.04% | 6.68+0.19° | 6.19+0.13°¢
Juiciness 7.25+0.05° | 7.42+0.07* | 7.53+0.04% | 7.27+0.04° | 6.44+0.06°
Overall

acceptability | 7.17+0.04° | 7.38+0.06° | 7.54+0.04* | 7.33+0.04° | 6.36+0.04¢

Mean £SE bearing different superscripts in the same row differ significantly; FFP: Paneer from full-fat goat milk; FFSMG11: Paneer from a mixture of full-fat goat milk and skim milk (1:1),

and guar gum; FFSMG13: Paneer from a mixture of full-fat goat milk and skim milk (1:3), and guar gum; SMG: Paneer from goat skim milk and guar gum; SM: Paneer from skimmed goat milk

FF Pancer

FF+SM Pancer (1:z1)

Fig. 5. Full-fat and reduced-fat goat milk paneer
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6.4.5.2 Effect of acidulants on the physiochemical, colour and textural qualities of goat milk

mozzarella cheese

In this study, we evaluated the physicochemical,
colour, texture profile analysis and rheological properties
of goat milk mozzarella cheese prepared using acetic acid
(CAA), citric acid (CCA) and lactic acid (CLA) for di-
rect acidification. The product yield for treatment CAA
was significantly higher than CLA. However, differences
in the yield of treatments CAA and CCA as well as CCL
and CLA were non-significant. The cheese prepared by
acidification with citric acid had significantly higher melt-
ability as compared to other treatments. The moisture con-
tent of the treatment CLA was significantly lower than
CAA. However, the moisture content in treatments CAA
and CCA, as well as CCA and CLA, did not differ signifi-
cantly. There were no significant differences in the fat and
protein contents among the three products. Treatment
CCA had significantly lower ash content than treatment
CAA and CLA.The Hunter colour lightness value for
cheese prepared using citric acid was significantly lower
as compared to cheese from other treatments. However,
redness and yellowness values among treatments remained
statistically similar. Texture profile analysis of goat milk
mozzarella cheese with three acidulants revealed that the
hardness value for the treatment CCA was significantly
lower than the other two treatments. The adhesiveness value
for the treatment CLA was significantly higher as com-
pared to treatments CAA and CCA. Springiness value for
treatment CCA was significantly lower than CLA.

However, springiness values for treatments CAA and CCA

as well as CAA and CLA did not differ significantly. All
the treatments had statistically similar cohesiveness values.
The gumminess and chewiness values for cheese prepared
using citric acid were significantly lower when compared
with cheese prepared using acetic acid and lactic acid.
Strain amplitude sweep of cheese samples indicated that
the limit of linear viscoelastic (LVE) was about 1%. There
was a gradual decrease in the storage modulus (G”) for all
the treatments once strain increased beyond 1% level.
Frequency sweeps on mozzarella cheeses demonstrate how
viscous and elastic properties change with the rate of
application of strain or with a timescale of deformation. G’
and G” increased with increasing frequency for all
treatments. Loss modulus (G’”) was always higher than
storage modulus (G”) throughout the range of frequency
(0.1-10 Hz) which indicates that cheese samples behaved
like a viscoelastic liquid with moderate frequency
dependence. Both the moduli on cheese were affected by
the type of goat milk used for cheese preparation, and
their values were in the following order:
CCA<CLA<CAA. Viscoelastic properties during the
melting of goat milk mozzarella cheeses were studied by
conducting temperature sweeps in the range of 20-90 °C.
Both G’ and G for cheese samples were decreased with
temperature rise throughout the test temperature range.

Table 12: Effect of acidulants on physicochemical properties of goat milk mozzarella cheese

Parameters CAA CCA CLA

Yield (%) 10.63+0.18? 10.43+0.06* 10.174+0.11°
Meltability (cm) 19.50+0.18° 21.75+0.34° 18.60+0.63°
Moisture (%) 47.144+0.112 46.57+0.23% 46.20+0.29°
Fat (%) 24.08+0.58 23.92+0.24 23.83+0.40
Protein (%) 22.22+40.58 23.10+0.42 22.88+0.15
Ash (%) 1.77+0.012 1.56+0.01° 1.86+0.06

Mean £SE bearing different superscripts in the same row differ significantly; CAA: Mozzarella cheese with acetic acid; CCA: Mozzarella cheese with citric acid; CLA:

Mozzarella cheese with lactic acid.
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Table 13: Effect of acidulants on texture profile analysis of goat milk mozzarella cheese

Parameters CAA CCA CLA
Hardness (N/cm?) 32.75+0.97° 20.54+0.92° 31.03+1.99?
Adhesive (Ns) -0.52+0.18° -0.40=0.08° -0.09+0.01°
Springiness (cm) 0.90+0.01% 0.8540.05" 0.94+0.012
Cohesiveness (ratio) 0.52+0.03 0.54+0.01 0.53+0.02
Gumminess (N/cm?) | 17.22+1.328 11.08+0.47° 16.32+0.90?
Chewiness (N/cm) 15.59£1.36% 9.49+0.74° 15.41+0.89%

Mean +SE bearing different superscripts in the same row differ significantly; CAA: Mozzarella cheese with acetic acid; CCA: Mozzarella cheese with citric acid; CLA:

Mozzarella cheese with lactic acid

_—

Mozzarella Cheese (AA)

Mozzarella Cheese (CA) | Mozzarella Cheese (LA)
- ’/ ,

—————————

—

Fig. 6. Mozzarella cheese prepared with three acidulants

(Institute Project: Standardization of goat milk cheese processing and value addition of its by-product)

(Dr. (s) Arun Kumar Verma, V. Rajkumar and Dr. K. Gururaj)

6.4.6. Cost Economization of Forage Production for Goats through Agronomic Interventions

The experiments for cost economization of forage production through non-monetary inputs were carried out

on fodder cowpea, pearl millet and sorghum during the kharif season 0f2020. For maximizing the green fodder yield
as well as nutritive value of green fodder with least investment on cultivation of these forage crops the following

concepts and methodologies were developed.

.
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6.4.6.1. Methodology/Management practices designed for fodder cowpea:

The following Methodology/Management practices

were designed for reducing the cost of cultivation of fodder
cowpea by increasing the yield of quality green fodder per
unit area-

e Date of sowing: 2" week of June, 4" week of

June and 2" week of July

o  Cutting Management: Initial period of cutting 50,

60 and 70 days after sowing.

The results of the first year experiment revealed
that maximum green and dry fodder yield of fodder cowpea
was obtained with 2™ week of June sown crop followed
by 4" week of June sown crop. In cutting management
schedules fodder cowpea harvested at 70 DAS was
recorded maximum green and dry fodder yield; however,

fodder cowpea harvested at 60 DAS was also recorded
at par value of green and dry fodder yield with fodder
cowpea harvested at 70 DAS. The experiments further
revealed that maximum values of crude protein yield and
ether extract yield of fodder cowpea were recorded with
2" week of June sown crop. However, 4" week of June
sown fodder cowpea and 2™ week of June sown fodder
cowpea recorded at par value of these nutritional param-
eters. In cutting management schedules fodder cowpea
harvested at 70 DAS was recorded maximum crude pro-
tein yield and ether extract yield; however, fodder cow-
pea harvested at 60 DAS was also recorded at par value
of crude protein yield and ether extract yield with fodder
cowpea harvested at 70 DAS (Table 14).

Table 14: Effect of date of sowing and cutting management schedules on fodder yield and quality of cowpea

Treatments Green Fodder Dry Fodder CP Yield EE Yield
Yield (t/ha) Yield (t/ha) (kg/ha) (kg/ha)
Date of sowing
2" week of June 30.11 5.06 823 113
4™ week of June 27.38 4.70 758 101
2" week of July 22.12 3.89 620 73
SEm+ 0.83 0.16 38 4
CD (P=0.05) 2.87 0.56 132 15
Cutting Management
50 DAS 24.49 3.99 621 79
60 DAS 27.00 4.65 769 104
70 DAS 28.12 5.01 810 105
SEm+ 0.71 0.16 32 4
CD (P=0.05) 2.12 0.47 94 12
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6.4.6.2. Methodology/Management practices designed for fodder pearl millet:
The following Methodology/Management practices were designed for reducing the cost of cultivation of fodder

pearl millet by increasing the yield of quality green fodder per unit area-

. Date of sowing: 2" week of June, 4™ week of June and 2™ week of July
. Cutting Management: Initial period of cutting 45, 55 and 65 days after sowing

In fodder pearl millet maximum green and dry fodder yield was also recorded with 2™ week of June sown crop
followed by 4™ week of June sown crop. In cutting management schedule maximum green and dry fodder yield of

fodder pearl millet was obtained with cutting schedule at 45 DAS (Fig. 7).

20 m Green Fodder Yield (t/ha) = Dry Fodder Yield (t'ha)
45
410
as
a0
15
20
15
10

5

L]

Ind Week 4th Week Ind Week 45 DAS 55 DAS 65 DAS
June June July
Date of sowing Cutting Management

Fig. 7. Effect of date of sowing and cutting management schedules on green and
dry fodder yield of pearl millet

Further, maximum values of crude protein yield and ether extract yield of fodder pearl millet were recorded
with 2™ week of June sown crop and in cutting management schedules fodder pearl millet harvested at 45 DAS was

recorded maximum values of all these nutritional parameters (Fig. 8).

v = CP Yield (kg/ha) = EE Yield (kg/ha)
600
S00
400
300
200
100
0
Ind Week 4th Week Ind Week 45 DAS 55 DAS 65 DAS
June]]ﬁte u;{'usl}}ewing g Cutting Management

Fig. 8. Effect of date of sowing and cutting management schedules on nutritional
yvield of pearl millet
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6.4.6.3. Methodology/Management practices designed for fodder sorghum:

The following Methodology/Management practices were designed for reducing the cost of cultivation of fodder

sorghum by increasing the yield of quality green fodder per unit area-

e Date of sowing: 2" week of June, 4™ week of June and 2™ week of July

o Cutting Management: Initial period of cutting 55, 65 and 75 days after sowing

In fodder sorghum maximum green and dry fodder yield was also recorded with 2" week of June sown crop

followed by 4" week of June sown crop. In cutting management schedule maximum green and dry fodder yield of

fodder sorghum was obtained with cutting schedule at 55 DAS (Fig. 9).

i Green Fodder Yield (t/ha)
40

as

# Dry Fodder Yield (t/ha)

LLL

an
25
20
15
10

5

0

2nd week 4th week 2Ind week
June June July
Date of sowing

S5 DAS 65 DAS TS DAS

Cutting Management

Fig. 9. Effect of date of sowing and cutting management schedules on green and

dry fodder yield of sorghum

(Institute Project: Cost Economization of Forage Production for Goats through Agronomic Interventions in

the region of Yamuna Ravines of Uttar Pradesh)

(Dr. (s) Mohd. Arif, Arvind Kumar and Ravindra Kumar)

6.4.7. Design and Development of Polyhouse Type Solar Dryer

Availability of fodder throughout the year is very
much essential for commercial goat rearing on economic
basis. Excess green fodder available during monsoon and
other growing seasons need to be dried and preserved as
hay for lean period feeding. Solar radiation is the
environment friendly cheap source of energy available
naturally that can be utilized for fodder drying. Polyhouse
type dryers are already in use for drying different farm
produce. The use of a solar tunnel drier led to a
considerable reduction in drying time and better quality

dried products in terms of colour and nutrition in
comparison to products dried under the sun. Mechanical
drying is costly in terms of both capital and operational
cost. Therefore, a project on design and development of
polyhouse solar dryer has been initiated to dry excess green
fodder efficiently and economically for future use and make
goat rearing more profitable. The polyhouse dryer has been
designed technically for shape, size and orientation. The
proposed dryer is natural convection Polyhouse Solar
Dryer (PSD) designed for drying green fodder and
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grasses from about 75-90% initial MC to 10-14% final
MC(db) . It will have rectangular base with curved top
surface walk-in type polyhouse dryer for drying green fod-
der in batches. The cladding material should be UV stabi-
lized and safe against damage caused by monkey and other
wild animals prevailing in this region. There will be two
layers of drying platform and solar powered and sensor
controlled exhaust fan for moving out the moist air.

Polythene cover on 16l
pipe frame

T = —11.5" Gl pipe
; Drying
¢ Platform DOOR Ufm

Insulated North Wall = T

| | <= Concrete floor
s ts 15— (Paintedblack]

Recording the initial and final moisture content, RH, dry-
ing time, colour change of fodder, fodder layer thickness
will be carried out at scheduled time. Exhaust fan will be
operated at different level of temperature and RH and dry-
ing performance will be recorded. Analysis of nutritional
properties of the fodder will be carried out and compared

with conventional direct sun dried fodder.

Fig. 10 Front view and orientation of Polyhouse Solar Dryer

(Institute Project: Design and development of polyhouse type solar dryer for fodder and other produce of

goat farm)

(Dr. (s) Arvind Kumar, Mohd. Arif, R. Pourouchottamane and Ravindra Kumar)

6.4.8. Performance Evaluation of Developed Prototype of Power Weeder in Fodder Crops at ICAR-

IGFRI, Jhansi

Power weeder developed at CIRG was tested for
weeding in moringa fodder crop grown at the institute
farm. On the recommendation of IRC it was sent to [CAR-
IGFRI, Jhansi for third party evaluation. It is seen that
weeds in forage crops reduce the quality, quantity and
palatability of forage crops. Weed management in forage
production and grass pastures involves integration of sev-
eral practices. Mechanical weed control is an effective
method to check the weeds as it helps to reduce drudgery
involved in manual weeding, kills the weeds and also keeps
the soil surface loose ensuring soil aeration and water in-
take capacity. Weeds when left unattended pose bigger
challenge in case of forage crop grown for seed produc-
tion. Weeds are also profuse seed producers and at the

time of harvesting, weed seeds gets mixed with the crop
seeds. Therefore, weeding is an important operation that
become of prime importance when the crop is being taken
for seed production in case of fodder to meet high quality
of seed standards. Several types of weeders are in use
that include power weeders for wet lands, rotary blade
weeders for horticultural crops, walk behind tyne type
weeders. In forage crops, row to row distance varies from
30to 100 cm in different crops and there is the require-
ment to adjust the width of weeding element along with
ease of movement of machine in standing rows of crop.
The rotary blade power weeder developed at CIRG,
Makhdoom was tested in sorghum fodder crop cultivated
at ICAR- IGFRI, Jhansi and the findings are as follows.
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used for weeding in the sorghum fodder crop. It was operated by 1.5 kW capacity petrol engine. In Sorghum crop,
weeding was done 20 DAS when the crop has germinated and reached 8-10 cm height. Row to row distance was 50
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An engine operated, walk behind, adjustable wheel base, rotary blade soil working type power weeder was

Table 15: Performance of rotary power weeder in sorghum fodder crop

Sl. Attribute Value
No.
Row to row distance of crop, mm 500
2. Distance kept between wheels (Outer), 400
mm in sorghum field

3. Average depth of soil cutting, mm 18-32

4. No. of pegs in between the rotors 1

S. Width of cut, mm 300-360

6. Effective width covered, mm 430-440

7. Forward speed, m/s 1.1

8. Field capacity, ha/h 0.15

9. Fuel consumption, I/h 0.6

10. Weeding index, per cent, 20 DAH/ DAS 74

11. Plant damage, per cent, 20 DAH/DAS 2.6

12. Comments Triangular wedge blade doesn’t
penetrate well in the ground in
dry soil. It was replaced by peg
type blade that followed rotors.

13. Utility Good weeder for up to 2 ha field
possessing farmers

Fig. 11 Testing of CIRG Power weeder in sorghum fodder cultivated fields of [CAR-IGFRI, Jhansi

(Institute Project: Design and development of power weeder for improving economic fodder production for

goats)

(Dr. (s) Arvind Kumar, U.B. Chaudhary, M.K. Singh, Mohd. Arif and A.K. Dixit)
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6.5 DISEASE SURVEILLANCE, MOLECULAR ETIO-PATHOLOGY AND

DIAGNOSTICS DEVELOPMENT

6.5.1. Pathological and Epidemiological Investigation of Goat Diseases

This Institute service research project envisages
the systemic studies on the prevalence and monitoring of
goat diseases by collection of biosamples, definitive
diagnosis of disease/infection and compilation, maintenance
and communication of precise information on these
diseases. Major objectives are: i) Surveillance and
investigation of goat diseases, and ii) Study on causes and
pattern of mortality in goats.

ACHIEVEMENTS
Serosurveillance and disease investigation studies

e A total of 1635 biosamples were collected and
tested for various disease conditions.

e Three disease outbreaks in field goats were
attended for disease investigation and diagnosis and
treatment advised.

e 46.66% (763/1635) samples were found to be
positive for various diseases, including 61.53% (104/
169) seraand 32.35% (121/374) faecal samples and
53.84% (21/39) milk.samples positive for JD, and
average of 12.85% (27/210) (sera-SAT & Swabs-
gRT-PCR combined) positive for brucellosis, and
6.16% (21/341) positive for coenuroses.

e Atotal 0of 463 faecal samples were subjected for
parasitological examination, of which 85.31% were
positive for coccidia, 15.76% for strongyles, and 3.88%
for Moniezia species.

e Of 179 carcasses (153 goats & 26 sheep)
necropsied, the causes of death diagnosed were
enteritis, pneumonia, anaemia/weakness, septicaemia,
autolysis, enterotoxaemia, trauma/internal injury,
haemonchosis, coenurosis, hepatitis and others
(including asphyxia, mastitis, hypothermia and
electrocution).

e  Among health activities, 4767 deworming, 4231
dipping, 783 coccidiostat, 17333 vaccination, and 5571

treatments were performed in the institute farm animals.
Of'morbid animals, the highest animals were affected
with diarrhoea (67.35%) followed by fever/anorexia
(10.27%), wound/abscess (8.58%), lameness (6.71%),
Udder impetigo (1.13%), Mange/dermatitis (0.79%),
Udder oedema (0.77%), bloat/tympany (0.74%),
pneumonia (0.57%), and others.
Study on causes and pattern of motrtality in goats

A total of 179 animal carcasses (153 goats & 26
sheep) were necropsied during the period from 1% January,
2020 to 31% December, 2020. Of these, 69 (38.54%)
were from Jamunapari Unit, 38 (21.22%) from Barbari
Unit, 26 (14.52%) from Sheep Unit, 18 (10.05%) from
AH Div. Expl. Shed, 15 (8.37%) from ANPT Div. Expl.
Shed, 9 (4.78%) from APR Div Expl. Shed, and 4 (2.23%)
were from Jakhrana Unit.

The causes of deaths diagnosed were enteritis
(n=48, 26.81%), pneumonia (n=36, 20.11%), autolysis
(n=18, 10.05%), anaemia/weakness (n=16, 8.93%),
Accidental death/bloat (n=12, 6.70%), toxaemia (n=11,
6.14%), septicaemia (n=10, 5.58%), haemonchosis (n=8,
4.46%), coenurosis (n=7, 3.91%), and others (n=13,
7.26%) including Paralysis, Acidosis, Hepatitis, Shock,
Asphyxia, Ruminal impaction etc.

Among the necropsied, while comparing age-wise
data, highest mortality was recorded in Adults (n=81,
45.25%), followed by 0-3 months (n=43, 24.02%), 3-6
months (n=28, 15.64%), and 6-12 months (n=27,
15.08%) age group. Sex-wise, overall mortality was higher
in females (n=104, 58.10%) than males (n=75,
41.89%).The highest animals were affected with diarrhoea
(59.20%) followed by wound(10.13%).fever(9.85%),
lameness (9.58%), Udder ecthyma (2.57%), weakness
(2.00%), pneumonia (1.41%), contagious ecthyma
(0.73%), Mange/dermatitis (0.69%), and others (Fig. 1).
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Fig.1. Depicting disease morbidity pattern in animals of various livestock Units/ Experimental sheds.

Brucella screening of small ruminants by various lab diagnostic tests

For serological based tests like Serum agglutination test (SAT) and iELISA, Brucella melitensis based antigens

are used as per the OIE (2012) prescribed protocols. For brucellosis, three states (Rajasthan, UP and Pondicherry)
were offered the services during the reporting period using SAT, ELISA and OMP31 TagMan® probe qRT PCR. A
total of 613 sera samples were subjected to SAT, of which 12.23% were positive for brucellosis, and 341 sera were

subjected to IELISA which showed a positivity of 19.64%. Genital swabs were screened for shedding of Brucella
using OMP31 TagMan® probe qRT PCR and of the 160 samples tested, 32.05% were positive for Brucella. The
results are presented in Table 1.

Tablel: Brucellosis screening by SAT, iELISA and OMP31 TagMan® probe real time PCR from various
livestock units and field cases

S. No.| Livestock SAT Indirect ELISA OMP31 TagMan®
Unit/ Field probe qRT PCR
place Sample | Positives [ Sample |[Positives| Sample Positives
tested (%) tested (%) tested (n) (%)
(n) (n)

1. [CIRG 227 16.29% - - 28 14.28%
livestock (37/227) 4/28)
units

2. |Bhadawari 10 30% - - - -
Farm, (3/10)

Etawah, U.P.
(goats)

3. |Jatai, 5 40% - - - -
Firozabad (2/5)

4. [(Chandauli, 3 33.33% - - - -
Mugalsaray (1/3)

5. |[Gadaya, 7 00.00% - - - -
Village, (0/0)

Mathura
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6. | Tantura, 3 00.00% - - - -
Mathura (0/3)
7. |Mai Gurjar, 3 00.00% - - - -
Bhartpur (0/3)
8 |Churmura, 20 10.00% 22 45.45% - -
Mathura (2/20) (10/22)
9. |Vrindavan, 16 12.5% - - 12 00.00%
Salempur (2/16) (0/12)
10. |Bikaner 199 - 199 |15.57% - -
(31/199)
11. |Pondicherry 120 23.33% 120 [21.66% 120 40.00%
(28/120) (26/120) (48/120)
Total 613 12.23% 341 |19.64% 160 32.05%
(75/613) (67/341) (52/160)

Mpycobacterium avium subspecies paratuberculosis (MAP) screening in Johnes disease (JD) suspected

animals

disease suspected animals across three states viz., Uttar Pradesh, Odisha and Madhya Pradesh using fecal micros-
copy, fecal IS900 TagMan® probe real time PCR, milk smear microscopy, milk IS900 TagMan® probe real time
PCR, milk Indirect ELISA, serum iELISA. Indirect detection tests like iIELISA revealed higher occurrence of MAP in
serum (62.96%), followed by PCR (fecal- 36.58% and milk- 13.33%), and microscopy (fecal- 22.18% and milk-

0.00%) and. Complete results for MAP from JD suspected animals are presented in Table 2.

Table 2: Screening of MAP in JD suspected animals using various diagnostic tests

Actotal of 275 fecal samples, 20 milk samples and 81 sera samples were screened for MAP from Johne’s

S.No| Sample Positives n (%)
source Fecal Milk Serum
Total | Micro- | PCR | Total | Microscopy | PCR | iELIS | Total | iELIS
scopy Direct| Pellet A A
CIRG 26.69% | 36.58 o

1 |livestock | 206 |@48206] % | - | - | - | - S| o4 ???é?jl/;
units ) (15/41)

Gadaya,

5 Village 28.57% i i ) ) i ) 5 100%
Mathura, (2/7) (5/5)
U.P.

Bhadawar

3 i Farm, 10% | 6.66% i ) ) ) ) 30 26.66%
Etawah, (3/30) | ()2/30 (8/30)
U.P.

Vrindavan 40%

4 |, Mathura, (4/10) -

U.P.
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Salempur, o o 13.33

5 |Mathura, | 15 1(32'/313;’ S| as (%/01?) A VSN A
UP. 2/15)

o [fatai, s | o [00%] | | . | 4 | 00%
Firozabad (2/7) (0/5) (0/5)
Total | y0e|22.18% 36.58% IT\;::]‘(‘ 0.0% 130)33 TS‘;:ZI 62.96%

_ I v
Faecal (61275)| (15/41)| 1L (0/20) o1s) e | 518D

SCREENING OF COENUROSIS (GID) USING IN-HOUSE DEVELOPED TM16P-iELISA

Quick and early detection of coenurosis was done ~ samples were subjected to TM16p-iELISA, of which
using TM16p-iELISA, which was developed usinga 16 50.00% were positive for coenurosis. A detailed summary
amino acid peptide from oncosphere antigen of Taenia  ofthe results are given in following table.
multiceps at Animal health division. A total of 34 sera

Table 3: Coenurosis screening by TM16p-iELISA from various livestock units

. ) TM16p-iELISA
S.No. Livestock unit/herd Sample tested (n) Positive (%)
' 47.82%
1. Jamunapari 23 (11/23)
00.00%
2. Jakhrana 1 (0/1)
. 55.55%
3. | Barbari 9 (5/9)
100%
4. | Sheep I (1/1)
5. AP&R - -
6. ANM&PT - -
Field samples
7. Mathura - -
8. Bhadawari - -
Total 34 50.00% (17/34)

Parasitological tests of faecal samples

A total of 751 faecal samples were subjected for parasitological examination, of which 78.96% were positive
for coccidia, 25.16% for strongyles, and 5.05% for Moniezia species. The details of results are presented in Table 4.
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Table 4: Results of parasitological tests of biosamples

Livestock Unit | Total samples Parasitic incidence
examined Coccidia % | Stongyles % | Moniezia %
(n) (n) (n)
Barbari 257 75.87 (195) 19.45 (50) 5.05 (13)
Jamunapari 205 89.75 (184) 57.56 (118) 9.75 (20)
Jakhrana 58 93.10 (54) 12.06 (3) 344 (2)
ANPT 135 65.88 (88) 0.00 (0) 0.00 (0)
Sheep 96 75.00 (72) 18.75 (18) 3.13(3)
Grand Total 751 78.96 (593) 25.16 (189) 5.05 (38)

Isolation and identification of microorganisms from biosamples

From 11 biosamples, collected from 11 animals (10 goats, 1 sheep), (including feces, liver, lung tissues, mastitis

milk, pus, nasal secretions etc.) subjected to microbiological isolation studies, organisms such as Klebsiella pneumoniae

& Enterococcus (from diarrhoeal feces), Staphylococcus aureus and Streptococcus (from milk), Pasteurella

multocida & Staphylococcus (from pneumonic lungs) were isolated.

(Institute Project: Pathological and epidemiological investigation of goat diseases)

(Dr. (s) R.V.S. Pawaiya, D.K. Sharma, Ashok Kumar, Anu Rahal, K. Gururaj, A.K. Mishra, Nitika Sharma

and V.K. Chaturvedi)

6.5.2. ICAR-Outreach Project on Zoonotic diseases (OPZD)

6.5.2.1 Epidemiological study of Johne’s disease in goats using cluster sampling method in Puducherry

(U.T.) and Bikaner, Rajasthan

Epidemiology of Johne’s disease in goats through cluster
sampling in Puducherry

During the study a total of 100 goats from 10 dif-
ferent clusters of Puducherry region were screened for
Johne’s disease by different diagnostic tests such as faecal
smear ZN microscopy, IS900 PCR and indigenous ELISA.
Out of 100 samples screened, 34 goats from six clusters
were found to positive for JD by microscopy/ and PCR.
Also, seventy seven goats from all the ten clusters were
found seropositive for JD by indigenous ELISA. The cluster
wise occurrences of MAP in Puducherry region by differ-
ent diagnostic tests were presented.Of the total samples
screened from 10 clusters of Puducherry, 19 (19%), 34
(34%) and 77 (77%) goats were found positive for MAP
by faecal ZN microscopy, IS900 PCR and indigenous
ELISA respectively.

by faecal ZN microscopy, IS900 PCR and indigenous
ELISA respectively.. Out of 32 milk samples screened, 5
(15.35%) samples were found positive by indigenous
ELISA and all the samples were found negative by both
microscopy and IS900 PCR. The occurrence of JD was
highest among the 2-3 years age group (35.29%, 18 out
of 51 goats screened) followed by the goats in the age
group of 1-2 years (33.33%, 7 out of 21 goats screened)
and the goats more than 3 years of age group (32.1%, 9
out of 28 goats screened) with no statistical significance. A
higher occurrence of JD was recorded in indigenous breeds
of goats (35.48%, 11 out of 31 goats screened) com-
pared to Non-descript goats (33.33%, 23 out of 69 goats
screened). Similarly, occurrence of MAP was more in male
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goats (46.15%, 6 out of 13 male goats) compared to fe-
male goats (32.18%, 28 out of 87 female goats).

6.5.2.1.1 Diagnostic sensibility based on the
combinations of diagnostic tests used for
MAP detection in Puducherry

For MAP, 3 different test combinations were
analyzed for the better indication of diagnostic test. The
diagnostic test combinations in the present study are
1. Faecal ZN microscopy Versus IS900 PCR
2. Serum indigenous ELISA Versus IS900 PCR
3. Serum indigenous ELISA Versus Faecal ZN microscopy

Out of the three test combinations, the sensitivity
and specificity of faecal microscopy to IS900 PCR was
found to be 44.12% and 93.94%. The sensitivity and
specificity of serum indigenous ELISA to IS900 PCR was
found to be 61.76% and 15.15%. The sensitivity and
specificity of serum indigenous ELISA to ZN microscopy
was found to be 73.72% and 22.22%. By all the three
test combinations, the sensitivity of indigenous ELISA -
Faecal ZN microscopy combination was highest followed
by indigenous ELISA — IS900 PCR combination.
Whereas, the specificity was highest in faecal microscopy
—IS900 PCR combination.

Table S: Comparison of various diagnostic test combinations and their statistical analysis by Kappa agreement

and Mc-Nemar test

S. Test Kappa Strength of Confidence Me-
.. . Nemar P Status
No combinations value agreement interval (95%) value
Faecal ZN Very
1 microscopy - 0.426 Moderate 0.241 t0 0.611 0.0035 | significantly
Faecal PCR different
Serum
indigenous . Ex‘treme
2 ELISA - Faecal -0.177 No -0.326 to -0.027 | <0.0001 51gp1ﬁcantly
PCR different
Faecal ZN
microscopy - Extreme
3 Serum -0.019 No -0.120 t0 0.082 | <0.0001 | significantly
indigenous different
ELISA
Milk PCR — Not quite
4 milk indigenous 0.00 Slight 0.00 to 0.00 0.0736 | significantly
ELISA different

6.5.2.1.1 Risk factors for Johne’s disease in Puducherry

Univariate and multivariate regression analysis
were performed to analyse the risk factors associated with
the development of JD including the following parameters:
general body condition, behaviour of animal, colour of the
mucous membrane, nature of faeces, sex of the animal,
lactational status, floor type, type of farming, system of
rearing and herd size in the farm.

a) Risk factor for Johne’s disease in Goats
based on Univariate regression analysis

Univariate regression analysis of risk factors such

as general body condition, behaviour of animal, colour of
the mucous membrane, nature of faeces, sex of the animal,
lactational status, floor type, type of farming, system of
rearing and herd size in the farm.
All the parameters studied did not influence any significant
risk for Johne’s disease, except for the herd size. An
increase in the size of the herd size will increase the chance
of occurrence of JD by 1.023 times (P=0.005**) which
is statistically significant based on the chi-squared test.
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b) Risk factor for Johne’s disease in Goats
based on Multivariate regression analysis

Binomial logistic regression analysis was employed
to predict the probability that an animal would be positive
for JD. The predictor variables were general body
condition, behaviour of the animal, sex of the animal, nature
of faeces, floor type, system of rearing, type of farming
and herd size (Table 6). The logistic regression model was
statistically significant, = (9)=25.5, P<0.002. The model
explained 31% (Nagelkerke R?) of the variance in
occurrence of JD.

The model was able to correctly classify 92 % of the
positive cases and 38 % of the negative cases with an
overall success rate of 74%. The type of farming
(P<0.01**) and system of rearing (P<0.01**) added
significantly to the prediction. Goats in mixed farming are
5.796 times more likely to develop JD (P<0.007)
compared to only goat farming. Animals under intensive
system of rearing are 10.25 times more likely to develop
JD (P<0.006) compared to semi intensive system of
rearing.

Table 6: Multivariate regression analysis of risk factors for JD

. . 95% C.1. for EXP(B)
Risk factors B Sig. Exp (B) Lower Upper
General body condition (1) 0.182 0.747 1.199 0.398 3.614
Behaviour of animal (1) 0.081 0.902 1.084 0.297 3.965
Nature of faeces (1) 0.653 0.321 1.920 0.529 6.967
Sex (1) 0.088 0.913 1.091 0.227 5.244
Floor type 0.260
Floor type (1) 0.768 0.363 2.155 0.412 11.264
Floor type (2) 1.391 0.101 4.018 0.762 21.181
Type of farming (1) 1.757 0.007 5.796 1.625 20.666
System of rearing (1) 2.327 0.006 10.249 1.943 54.069
Herd size 0.013 0.279 1.013 0.989 1.038
Constant -3.765 0.007 0.023

Epidemiological study of Johne’s disease in small ruminants using cluster sampling method in Bikaner

district of Rajasthan

Similarly a study was conducted in Bikaner district of Rajasthan to study the overall occurrence of Johne’s disease
in Goats and Sheep. Cluster based sampling method was used from 12 villages of Bikaner district for assessing the

sero-prevalence of J.D. in small ruminants (Table 7).

Village Goats Sheep

MN