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The cattle genetic resources of India constitute a very important component
of agricultural economy, a contribution that goes beyond direct food production
to include multipurpose uses like draft, milk, skin, fertilizer, fuel and rural
employment. Though most of the livestock breeds in India belong to the category
of draft or dual purpose but few breeds are categorized as milch cattle. The cattle
breeds like Sahiwal, Red Sindhi, Gir, Kankrej and Rathi are some of the excellent
milch breeds of India. These breeds have considerable milk production potential,
which may be exploited for the genetic improvement of non-descript cattle of the
country. Unfortunately the exotic breeds have been used for improving the milk
productivity of Indian cattle. This has resulted into dilution of the breed purity of
Indian cattle. Therefore, it is high time to study and evaluate our milch breeds of
cattle so as to formulate proper strategies for genetic improvement of Indian cattle
by using our own milch breeds.

The scientists of NBAGR, Karnal and GAU, Anand (under Network Project
on AnGR) have made sincere efforts in studying the prestigious milch cattle "GIR"
under field conditions as well as through available literature. All the information
on Gir cattle have been compiled in form of monograph which, | hope and trust,
will serve the purpose of policy planners, researchers and students.

| appreciate the efforts made by the authors for making this document.
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PREFACE

The Gir is well known cattle breed and famous for its best potential for milk
production. The animals of Gir breed (Bos-indicus) symbolize the best dairy
germplasm in India. Gir breed of cattle is mainly found in Saurashtra region of
Guijarat and near by states like Rajasthan and Maharashtra. The estimated
population of Gir cattle in Saurasthra region is more than nine lakhs. It has been
used in the development of the Brahman breed in North America. The Indian
hreeds Gir, Kankrej, Ongole were taken to Brazil and the Brazilian interbred these
Indian breeds and have produced a breed of their own, referred it as “Indu- Brazil™.

The Gir cows and bulls may weigh 400-425 kg and 525-550 kg, respectively.
The Gir can easily be differentiated from other species/ breeds of cattle because
of its coat colour, which varies from red with light patches to mottled white and
red or chocolate brown. The most popular colour is white with reddish or
brownish patches distributed over the body. Under the central herd registration
scheme (Govt. of India), the LMY of Gir cattle were recorded under village
conditions as 2215.6 kg, 2195.02 kg and 2200.64 kg in first, second, third and
fourth lactations, respectively. The lactation length varies from 257 days to 378
davs. The fat percent of the Gir cow ranged from 4.4-4.9%. The solid not fat
content was 8.36-8.63% in the milk of Gir cattle. The heat tolerance and disease
resistance of the breed make it fit for draft purpose, In this monograph, the data
generated during the Survey of the breeding tract and available reports on various
aspects of Gir cattle have been collected and systematically arranged to describe
this precious breed of cattle.

We express our gratefulness to Dr. Mangla Rai, Director General, ICAR and
Dr. V.K, Taneja, DDG (AS), ICAR for encouraging and persuading us to undertake
the documentation aspect of Animal Genetic Resources of the country. We wish
to plunk our heartiest and candid thanks to Dr. S.PS, Ahlawat, Director, NBAGRE,
Karnal for providing direction, support and suggestions in completing the
assignment, We are thankful to the authorities of Gujarat Agricultural University,
Gujarat for providing necessary support to the Survey Unit on Gir cattle under
Network Project on Animal Genetic Resources undertaken at Cattle Breeding
Farm, Junagarh. We are also thankful to different divisions/ Sections of the Bureau
like library, computer and photography sections.
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1. Origin and Geographical Distribution of the Breed

Name of Species . Bos ndicus
Name of the breed : Gir
‘Synonym ¢ Kathiawadi. Gugarati, Sorthi Desan, Bhodali
Cirigin ¢ India
a. Background

The breed originated from Gir forest, the sole abode of Asiatic lon,
which is surrounded by Junagadh, Amreli, Bhavnagar and Rajkot districts
of Gujarat, and hence the name Gir was given to this breed. This breed is
one of the good milch breeds of India.

b. Native tract of Gir cattle and its distribution

The main native tract of Gir cattle is Saurashtra region of Gujarat state
especially area in and around Gir forest of Kathiawar including [unagadh,
Bhavnagar, Rajkot and Amreli districts of Gujarat state and some parts of
Rajasthan including Ajmer, Tonk and Kota districts. The main breeding tract
of Gir cattle has been depicted in the Fig.-1.
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Fig-1: Geographical distribution of Gir cattle in Gujarat



Good numbers of typical Gir cattle are found in Rajkot district. Gir
breed constitutes about 37% of cattle population in Junagadh, Rajkot and
Bhavnagar districts. The distribution of Gir cattle is more or less uniform in
Saurashtra. The total area of Saurashtra is approximately 65000 sq. km.
excluding Kutch. The agro-climate of Saurashtra is mainly of semi arid type,
the semi arid area varying between 66.48% in Junagadh district to 90.84%in
Rajkot district. Some areas like those of Halwad and Dhangdhra are of arid
nature, Broadly, the agro climate of Saurashtra is classified into North
Saurashtra and South Saurashtra. Some areas like Vallabhipur and Phulsar
are classified under “Bhal and coastal”. The Gir animals have also been
exported to Brazil, USA, Venezuela and Mexico in the past and bred
successfully in that climate.

2. Location and Topography of the breeding tract

Location 22.3° N (21-24") & 70.8° E (68- 72)
Altitude 134 meters above msl

a. Soil

The predominant soil of North Saurashtra and South Saurashtra agro-
climatic zones is medium black. The pH ranges from 7.9 to 9.4. The water holding
capacity of soil varies between 33 to 40%. The sub soil water depth ranges
between 5 to 10 meters during monsoon and 20 to 100 meters during summer.

bh. Climate

The meteorological data of North Saurashtra and South Saurashtra
agro-climatic zones and especially of Junagadh, Rajkot and Bhavnagar
districts have been incorporated in Tables 1 and 2. Average temperature
ranges between 20 to 35 °C in South Saurashtra and 21.02 to 36.0°C in North
Saurashtra. Correspondingly the average humidity ranges between 60 to
70% and 59 to 71%. The annual rainfall ranges between 500 to 1000 mm. in
South Saurashtra and 500 to 800 mm. in North Saurashtra. The rainfall occurs
between mid of June to September, the maximum rainfall occurrs in July
and August.



Table- 1: Information about different agro-climatic zones of

Saurashtra
S.No. Particulars Agro-climatic zone
South Saurashira North Saurashtra

a.  Soil description Medium black Meadium black
b, Average lemperature 2010 35°C 21.02 1o 36°C
c  Mnimum temperature and month 8-28°C (January) 9-28°C (January}
g Maximum lemperatura and month 29 to 40°C (May) 29 10 40°C (May)
2 Average humidiy B0 10 70% 5910 71%
. Maximum humsdy B0% In rain months B0% in rain mondhs
g Minimum hurmdity 201040 % 201040 %
h Annual rain fall 500 to 1000 mm 500 to 800 mm
L Monihs of peak rainfall July and August July and August
| Annual duration of rain Mid ol Juneto endafSepl  Mid ol June inend of Sapt
K Annual duration of drought 8 Months 8 Months
L Annual duration of fiood. July & August Judy & August
m. Sub-soll water depth during summer 20 to 100 matars. 2010 100 meters.
n Sub-soll water depth during monscon 5 fo 10 meters. 5to 10 meters.
o Total geographical area (Lakh hectares) 16,81 3502
p.  Area under forest (Lakh hectares) 2.08 1.47
g Barenand uncultivated land 0.82 462

(Lakh hectares)
. Permaneni pasture and grazing land ~ 2.07 245

(Lakh hectares)
= Current fallows [Lakh hectares) 0.83 1.70
L Met sown area {Lakh heclares) 1nm 2217
w Area sown more than once 210 351

(Lakh hectares)
¥ Manculivated cereats Paar, millet, Sarghum, Wheat  Pear!, millet, sarghum,

Wheat
w.  Maincuftivated pulses Green gram, Green gram,
Black gram, Gram, Tur. Bllack gram, Gram, Tur,

1 Othercrops Groundnut, Castor, Cotton, Groundnu,

-vaMﬂMWH[IMHMMHQWJ

Agro-chmatic Zones, Gujarat Agricuttural University., Junagadh



Table- 2: Ecological and other information about Junagadh, Rajkot
and Bhavnagar districts

SNo, Particulars Junagadh Rajkot Bhavnagar
1 Arsa in 8. Km. 10607 11203 11155
2 Type of Agro-climatic Zona Semi Arid Semi And Semi Arid
3 Percent area under semi and zona  66.48 o) B4 BT.74
4 Normal Rain fall in mmiJune io Sept) 588.30 589.70 540.00
5 Number of rainy days(June o Sept.) 27.30 28.00 2810
6 Max Rain fall (mm) 27935 743 1014,414132.19
7 Monihs of rain June-Sapt June-Sapt June-Sept
] Months of dry days Oct-May Oct-May Oct-May
8 Maximum Tamparature [*C) 34.78+0.90 40-41 42
10 Minimum Temperature (°C) 17872141 10-12 20
11 Source wise lmigated anrea
(1000 hectare)
A Canals 420 23.30 55.80
B. Tanks - 5.80 4.80
C. Welis 150.20 156.70 122.30
D. Other Sources - — -
E Total Net Imgated area 154.40 168.50 183.00
(A +B+C+0)
12 Forest Area (Acres) 315800.00 TH2100 6370000
13 Agriculural Area {Acres) 1416000.00 1778800 15485.00
14 Main cereal crops Aice. Paarl, Pearlmillet, Aice Pearl millal,
millet, Sarghum,  Sanghum, Sarghum, Maize,
Maizs, Wheal, Maize, Whaat Wheat Oat
Oat
15  Main Leguminous crops Gram, Urad, Graen Gram, Gram, Urad,
Tur, Mung, Black gram Tur, Mung
16 Othercrops Cotton, Groundrat  Mustard Groundnut, Caotton,
Castor, Sugarcane, Castor, Cofton, Groundnit,
Sesamum, Sesamum, Cumin, Castor,
(Garkc & Ornion Sugarcane,
Sesamum,




¢. Vegetation

The main fodder trees of the native tract of Gir animals are Baniyan,
Pipal, Raintree, Neem and Babul etc. Major native vegetation is Cynodon,
Dicanthium, Aristidica, Brachiaria, Eleuropus etc. The main Crops grown in
the area are Pearl, millet, Sorghum, Wheat, Green gram, Black gram, Tur,
Castor, Cotton, Onion, Sugarcane, Garlic etc.

3. General Animal husbandry in the breeding tract of Gir
cattle

In the breeding tract of Gir cattle, the district-wise population of different
domestic livestock species has been depicted in the Table-3. The perusal of
table indicates that the cattle population is maximum in all the four districts.
The husbandry of buffalo, sheep, goat and pig is also common occupation of
farmers in the breeding tract. The Gir and Kankrej breeds of cattle belong to
the state of Gujarat and both are considered as good milch breeds of the country.

. The time trend of cattle population indicated an increase of crossbred cattle
during last decade. The population of indigenous cattle showed a decreasing
frend in Amreli district during 1997-2003, whereas the increasing trend was

; observed in other three districts during the same period.

Table- 3: Livestock population of different species in the breeding tract of
Gir cattle (as per Livestock Census, 2003)

Dmtrict Cow Cow Bufalo Sheep Goat Horse Camsl Rabbit Mule Donkey Pig Dog  Total
CHB. -ind & Ponies Livestock
T4B20 423528 274044 274111 1TB1Y BOE 131 S50 01 1874 22042 BB42? 122086B
TA3E 336015 305670 206403 203034 2158 535 2834 04 4547 20084 BIWVS 1178975
2791 240000 174633 142228 139775 T2 51 W46 0 1407 10321 38480 721238
4343 450661 304561 55673 122039 660 1DB7 546 07 2250 33461 55387 O75497

does nof include rebbits and dogs.

Communties rearing the Gir Cattle

The main communities responsible for rearing and developing of this
g include tribes like “Rabari and Bharvad”, Aher and Mer communities.
farmers of other communities like Patel, Rajput etc. also rear few Gir
mainly for their own need of milk consumption.



Table- 4: Different Parameters on Socio-economic status of the Gir
owners. (Anonymous, 2000)

Particulars Junagadh  Rajkot  Bhavnagar Pooled
Total number of strala 8 B 5 15
Total number of vilage 20 20 20 60
Total number of families 3260 2130 3001 &3
% Irrigated fand holding village (av. Acres) 47 44 26 37
* Un imigated land holding' vilage (av. Acras) 42 48 a7 43
% Landiess famiies’ viliage 1 8 27 20
Av. Annual Income/ Eamily (Rs.) 22 260 45310 34,480 32,480
Av. Numbser of membersfamily 570 7.04 827 .24
Av. No. of Rerate members’ famdy 4 4 .80 358 4086
Malas involved in dairying/ Eamily 1.13 147 1.37 1.3
Females involed in dairying’ family 1.25 128 1.42 132
Av. Mo, of lamilies/ village growing fedder

Winters 107.4 725 59.9 7893
Summers 844 54.4 39 54.57
Av. Human population/ village 229 749 941 873
Land Holdings (Acres)

Q025 1T01% 3.14% 26.41% 15.96%
25105 £5.81% 11.06% 16.72% 1918%
5010 33.81% 29 87 27.18% a0.7%%
10 and above 23.38% 55.84% 29.69% 34.15%

5. Management Practices in rearing of Gir cattle
a. Breeding

The farmers generally keep 1-3 breedable cows under rural
management conditions. They use the bulls of village panchayat for breeding
of their cows, It has been estimated that about 87.3% of animals are bred
through natural mating where else remaining 12.7% through artificial
insemination. (Anonymous, 2000). The artificial insemination facilities are
provided by Government and Non-Govt. organizations under rural
conditions. These organizations include State Animal Husbandry
Department, District Co-operative Milk Distribution Unions and BAIF. Key
village scheme and intensive cattle development programme are also being




implemented mainly with pure breeding activities in the breeding tract of
Gir cattle, under which high yielding cows with more than 2000 litres milk
vield in a lactation are bred with selected pure bred bulls,

Fege 20 Adult Gir Bull

Fig- 3: Young Gir Mule



A cattle breeding farm was established at Junagarh (Gujarat) in 1920
for pure Gir cattle and since its inception this farm is a close herd of Gir
cattle. A herd progeny testing programme was initiated in 1977 for estimating
the genetic merit of Gir bulls. Under this programme, sets of five bulls were
taken up-and each bull was allocated to about 30 females at random. So far.
eight sets of bulls (40) have been evaluated for lactation milk yield by using
contemporary comparisons and BLUI methods of sire evaluation. The indices.
of top ranking sires have been depicted in the following Table-5.
(Tajane et al, 1997).

Table- 5: Breeding Values (Lactation Milk yield) of Top Ranking Gir Bulls

Sat Nama Number of Contemporary BLUP Fertility
ol the Bull Daughters Comparisons Percent

1 Chandrakant x| 1882 652 .

2 Ram Kurnar 12 2166 1626 B8

3 Lax-Il 13 2047 1654 B3

4 Kishor 10 2043 1657 67

B Kapd 13 1488 1652 83

B Liam 14 23 1685 50

T Dhanii 13 1531 - ‘60

4 Gikeul " 1303 - 57

The State Animal Husbandry department of Gujarat is also
implementing a national bull production programme with associated herd
progeny testing sanctioned by government of India. Under this programme,
750 breedable females, maintained at associated herds at selected 5-6
Gaushalas, are being mated with 10 bulls in each breeding cycle of 1.5 years,
In each Gaushala all the 10 sires are mated with equal number of dams at
random. The sires are evaluated on the basis of their 20-25 daughter
performance by BLUP method.

b. Feeding

Under the exhaustive survey of Network Project on AnGR, feeding
and grazing practices of Gir cattle were studied (Anonymous, 2000). The
information on feeding and grazing practices and schedules adopted by the
owners of Gir cattle in the districts of Junagarh, Rajkot and Bhavnagar were
included in the study.
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Fig- 4: Fewding of Giv Cattle at organized Herds

On an average 66% owners grow fodder for feeding their cattle and
one third of them feed by mixing various crops. The practice of chaffing fodders
=common. Anaverage of 54.35% of the owners chaff the green and dry fodders.
Majority (43%) of the owners soak the feed concentrate prior to feeding.

Table- 6: Grazing practices and Feeding Schedule of Gir Cattle

Farticulars 624m  2442m  Milch Dy  Bulls Bullocks
Cows Cows

Sreg Mornng  Distance (Km) 207 (1489) 200 (1462) 150 (16D8) 2,00 (161%) 1804510  1.37 (201)
Time [Hrs.| 443 1.90 323 340 322 1.80

Seenng Evening  Distance (Kmi 300 (1258) 330 (1492) 167 (1224) 180 (1180) 1.53(21) 153 (384)

Tima {Hrs.) 520 3.00 3.03 28T 277 377
| e Fodder  Moming 330 (1363) 620 (t341) 8TI(B9T) TEO(1514) S70(27)  0.40 (166T)
Oy g | Noon S00(67T8)  THO(619) B03(E23) 9.23(508) 1.3304) 937 (1214)
Evening 5.83 (1602} 7.00 (17731 8.7 (1893) TBO(1821) 887 (51) 8.33 (1824)
1Dy Fooder Moming 4.73(16B6) S5S50(1741) 7001754} €10 (1632) 3.20(30) 6.20 (17B5)
Oy EConc | Noon 470 (981  520(B1A) BO7(6TY) GAT(BBB) 337i9) 673 (1828
Evening 423 (1678) S5A0(1640) 580 (1758} 580 (1670) B.10(48) 6.47 (1732
Soncentats Maming G.44(114) 1.420124) 304 (1707) O002(24) 1400300 10 (24)
Oy g Noon 050 (1) 10000 173 (511) : ; .
Evaning 088 {102)  1.56{397) 231(1B03) 007(86} 150(38) 151 (B4

Hmmmﬂm



Cakes (ground nut/ cotton seed) seeds, grains, chuni, dried cocon
(Topru) and palleted compounded feeds are the major ingradients of
concentrate used by Gir cattle owners. Among the green and dry foddes
maize, jowar, bajra, rajko (Lucern) and palo (GN gotar), dry jowar, mai :
kadab, paddy/ wheat straw are major ones.

The Gir calves below 6 month of age are not sent for grazing.
are offered concentrate (230-320g) in each morming and evening time
Bhavnagar district only. In all the three districts, they are offered 1 to 1.
green and 0.7 to 1.0kg dry fodder in each moming, noon and evening sessi
The growing cattle (6 to 24 and 24 to 42 months of age ) and dry cows an
sent for grazing for 2 to 3km, duration being 2 to 5 hours in each morni
and evening sessions, The milch cows, breeding bulls and working bull
are also taken for grazing but for a shorter distance (1.4 to 1.9km).
growing cattle of 6 to 24 and 24 to 42 months of age are fed 5 to 7kg gr
fodder and 4 to 7 kg dry fodder during each morning, noon and eveni
hours. The owners of Bhavnagar are feeding concentrate to growing ca
of 6 to 24 month. For the age group 24 -42 months of an average amount
1.4 to 1.6kg concentrate is being fed during morning and evening hours @
all the three districts.

Fig - 5 Gir Herd on Grazing




. The milch cows in all the districts and dry cows in Junagadh are fed

adividually. The amount of green fodder fed to cows being 7.8 to 9.2kg and

v fodder 5.5 to 8kg during each morning, noon and evening hours of the

day. Some owners of Bhavnagar district have a tendency of feeding

7. trate to milch (and growing) cattle during noon also. The working
‘Bullocks and bulls are fed concentrate about 2.5 to 3.00kg /day.

Housing and Sanitation

Most of the families (69%) were observed to have one or other forms
day and night housing facilities. Close, Kuchcha and separate types of
ing facilities were found to the extent of 23.44, 73.89 and 39.55%,
spectively. Majority of animal houses were observed to have Kuchcha floor
gnd about 50% had full wall. 96% animal houses had no drain facilities but

il sanitation was found to be good in 77.03% houses. No separate calf pen
bull shed was found. Some owners used to keep their animals (both cattie
md buffaloes) in open just under the shade of tree through out the year. The
wcca floor was paved with stone slabs making the surface rough and uneven.
imside the forest areas, the livestock owners were found to keep their animals
B the house, which forms a part of the human house. It is heavily barricaded
" ront to protect the animals from wild animals. As per Anonynous (2000},

ing aspects of housing of Gir cattle were observed.

ng b Pucer Housing

11



Duration of Housing
Day- 4.10%; Night-26.41%; Day & Night-68.99%; None-0.49%

Housing Facilities

Open -76.56% Close- 23.44%
Kuchcha-73.80% Pucca-26.11%
Separate-38.55% Fart of owner's Housa-60.45%
Wall Ventifated- 85.59% Poody Venfilated- £4.41%
Good Sanitation-77.03% Poor Sanitation-22,97%
Drains-3.43% Mo Drains-06.57%

d. Prophylaxis and disease control

General diseases/ health disorders encountered in Gir cattle include
Mastitis, Bloat/Indigestion, Ephemeral Fever, Enteritis, Pneumonia and
FMD. The gastro-enteritis was the major cause of calf mortality. The farmers
did the vaccination against Foot and Mouth Disease (FMD) Haemorrhagic
Septicemia (HS) and Black Quanter (BQ). About 75% of the families were
found to trust on allopathic treatment.

Bovine leukocyte adhesion deficiency (BLAD) is a disease known to
affect the Holstein cattle breed throughout the world. Eighty-eight Holstein
dairy cows and 88 Gir dairy bulls were genotyped by PCR for the CDIS
BLAD allele. The frequency of the BLAD mutant allele and the BLAD-carrier

i,
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prevalence in Brazilian Holstein cows were 2.8 and 5.7%, respectively. No
mutant allele was found in any of the 88 Gir animals. It may be concluded
that the CD18 gene mutation is prevalent in Brazilian Holstein cattle and
absent or present at a very low frequency in Gir cattle. (Ribeiro et al, 2000).

6. Population status of the breed (Anonymous, 2000).

Population : The average combined population of Gir and other cattle
was found to be 312,312 and 292 per village in Junagadh, Rajkot and
Bhavnagar district, respectively. The corresponding population of Gir cattle
was 104, 115 and 113 (Table-7).

The estimated total superimposed population of Gir cattle in
Junagadh, Rajkot and Bhavnagar district was 1,07,687; 97,287 and 1,02,177
respectively. The surveyed population data revealed that Gir cattle accounted
for 36.61% cattle population of Saurashtra, rest of the population being those
of Kankrej and mixtures of other breeds (Table-9).

Table- 7: Bovine Population (per strata & per village) in Saurashira

Category Junagadh  Rajkot Bhavnagar  Overall
Animal Up to 1 year
A Caftle Male 58 43 86 66
Famala 112 144 185 150
8 Buffalo Mala 34 48 B3 55
Female 2B8 184 140 Fat)|
Animal 1-3 year
A Cattle Mate 55 48 23 42
Female &7 121 156 115
8 Buffak Male 17 45 14 25
Famale 347 ar 1560 198
Animal 3 years and above
A&  For work
. Cattle 886 662 456 B8
8 For breeding
Cattle 3

:
o o
%]
—
Loe ]
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A Milking

Catile 225 402 340 Ja2
Buffalo 610 443 260 437

B Dy
Catlle a7 108 172 125
Buffalo 207 111 163 160

C  Not calved Even once
Cattie 2 H 21 25
Buftalo 36 47 20 &2
Total Cattle Per Strata 1560 1560 1242 1528
Cattie Per Village 312 312 292 306

Table- 8; Cattle population in Junagadh, Rajkot and Bhavnagar
districts

S.No Particulars Total

1 Number of villages surveyed 60

2 Total catfle population sunweyed 18,320

3 cattle population/village 816

4 Total no of villages in district 2,782

5 Estimated catile population 8,50,744

i Total Gir population surveyed 6,642

7 Gir populationiviliage 332

B Total Gir population in the district 307,151

g Gir population( % of total cattie population) 36.61

10 Population of all cattle in Saurashtra” 25,05,000

11 Estimated population of Gir cattle in Saurashira 9,17,081

12 Total cattle Population in Gujarat" 67,886,000

Source: Bulletin of A.H. TPoultry /Dairying sinlisbics -1598 -89

Table- 9: Proportion of different breeds of cattle in the districts

surveyed
Breed Junagardh Rajkot Bhavnagar Overall Population
(%) (%) (%) (%)
Gir B8 36.95 38.58 36.61
Kankre| 32,76 36.74 3261 33.81
Mix 33.86 2N 2581 29.58
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0 33.81

1 Kankrej
B Mixed
B Gir

m29.58

Fig - 8 Population of Different Cattle brevds in Saurnshtr

~ Utility of the breed

- The Gir is an important milch breed of cattle in the western part of
& The cows have potential of good milk production and therefore, the
e is also used for upgrading of non-descript animals of the area. The
ks of the breed are useful for agricultural operations as well as rural
sort. The Gir has been exparted to many countries for developing good
VBeef cattle. The heat tolerance and disease resistance of the breed make
i draft purpose.

Physiology

‘Singh ¢f al (1983) studied the factors affecting secondary sex ratio and
s that for 549 calvings of 161 females over 27 vears, the proportion of
ves was 5(.46%. The effect of calving seasons, period, yvears, parity
on sex ratio were found to be non significant.

Baccari Jr, ef al (2001) published a report on vital finctions of Gir calves in
-+ days of life-Relationship with the temperature-humidity index. The report
respiratory frequency (RF), cardiac frequency (CF) and rectal
pture (RT) were measured in 7 Gir calves (3male, 4 female) during the
of life, in the morning, afternoon and in the shade. Average air
ure, relative humidity and temperature-humidity index were 19°C,
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68% and 66, respectively. There was no difference for RF between day 1 and 2
(27 vs 25 breaths/min) but day 2 differed (P<0.05) from day 3 to 7 which
varied from 30 to 35 breaths/ min. CF were similar for days 1 and 2 (115vs 116
beats/min) but both differed (P<{1.05) from davs 3 to 7 which varied from 134
to 150 beats/min. RT in the first day was lower (P<0).10) than in the second
day (38.0 vs 38.3°C) and both were lower (P<0.05) than day 3 to 7 which varied
from 38.6 to 38.8°C. RF and KT were higher (P<(1.05) in the afternoon than in
the morning (36 vs 27 breaths,/min and 39.0 vs 38.1°C, respectively). There
were no differences for CF between afternoon and morning. For 2 female calves
(28.6%), there was a relationship (P<(1.10) between RT and THI (R* = 0.46, R* =
(1.48) in the afternoon. During the first week of life of the Gir calf, vital functions
achieved stability in the 3rd day and, in some animals, body temperature was
influenced by air temperature-humidity levels.

9. Semen Biology/ Artificial Insemination in Gir cattle

A study was carried out for comparison of efficacy of two breeding
methods i.e. natural service and A.L at a farm during 1987-1997. A total of
684 animals were bred through natural service and 409 through artificial
insemination. The fertility percent on the basis of confirmed pregnancy was
obtained as 63.52 through natural service and 54.56 through artificial
insemination. The study also indicated quite low incidences of reproductive
problems during that period in Gir cattle, 1.07% dystokia, 4.56% retention of
placenta and 2.4% of genital prolapse. (Patel ef al, 1999)

In a study conducted by Shelke and Dhami, (2001), the profiles of
varipus attributes were studied in 54 gjaculates from 6 Gir bulls obtained at
10 days interval. (Table- 10). The study revealed that the seminal total protein,
albumin, globulin and cholesterol had significant positive correlations (r=0.27
to (L.57) with ejaculate volume, density, motility, sperm count, crenellation
score, cold shock resistance and freezeability of semen and negative
correlations with abnormal sperm. Initial fructose and A:G ratio did not reveal
any correlation with these traits. The GOT-GPT activity had significant
positive correlations only with volume (0.41, 0.31) and sperm count
(0.33,0.23), but AKP-ACP, calcium and phosphorus showed highly significant
positive correlations with most of the seminal attributes and freezeability
(0.26 to (0.55), while Ca: P ratio and Na: K ratio revealed significantly inverse
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srrelations with them. Further, sodium and potassium had significant
segative and positive correlations, respectively, with all above traits, but
znesium and chloride content did not reveal any such correlation.
songst micro-minerals, viz Zn, Fe, Cu, Co and Mn, only copper had
ificant positive correlations with density, motility, sperm count, cold
sk resistance and freezeability (0.276 to 0.424). Further, TP, albumin,
sbulin, cholesterol, GOT-GPT and AKP-ACP had significant positive
serelations with calcium, phosphorous, potassium and copper, and negative
__ relations with chloride. Thus the estimates of proteins, cholesterol,
sum, phosphorous, sodium, potassium and copper as well as motility
sngs, sperm concentration, vital count and cold shock resistance test were
% good predictors of quality and frezeability of semen in Gir bulls,

>-10: Norms of seminal atiributes and seminal plasma profiles in
Gir bulls
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Mean Bio- chemical Mean+SE  Mineral  MeanzSE
+SE constituents Constituents
4.84:0.16 indial Fruciose (mg%:) 73344031  Calclum  1398:023
2.96=0.13 Tolal proteing (g%  7.21:023 Phosphorous 5.18:025
682001 Aburmin (g%] 2 B5+0,11 Ca:Prabie 3.00:013
206014 Globulin (g%} £.35:0.18 Magnesium 2 .34+0.20
7 B7:2 69 A: G ratio 0.7320.05 Sodium 160.96:6.80
- 1219.44:38.24  Cholesteral img %) 3344177 Potassium  173.34:6.78
fmilionmi)
= count’ 2T A5:28.17  GOT (ILHL) 1457141 Ma:Krabo  1.08:008
E i million}
Sperm (%) 80.13+1.43 GPT (L) 5612047 Chiofide  235.55:0.85
= 15.54+1.09 GOT-GPT ratia 3.0020.27 Iran 0.568:0.023
%)
fsiafion Score; 0-3  2.0720.13 AKP (KAL) J62.683:18.12  Zinc 1.518+0.090
SO 38.19:1.03 ACP (KAL®=:) 2818621395 Copper 0.080+0 004
At Sparm (%)
Beeze Motlity (%)  55.46+2 80 AKP-ACP ratio 1.35:0.17 Cobalt 0.05820.002
B Raw Motiity (%) 42.19:267 - - Manganesa 002240001
e of Observations 54



Ulmek and Patel, (1992) reported the average number of insemination
per conception as 1.96:+0.12 based on 381 inseminations in Gir cattle. The authors
further reported that the trait was significantly affected by parity and season.
Gopal et al (1984) conducted a field study to know the calving rate in Gir cattle
and it was observed as of 25.16% under rural management conditions.
Guilhermino ef al (1992) reported the average interval from calving to involution
of utreous as 406 + 48.3d and interval to first oestrus as 929+ 48.3 d and
number of services per conception as 1.9 +1.3,

In a study based on 313 Gir cattle, Shukla and Parekh (1989) obtained
a conception rate of 38.9% in spring, 31.9% in summer, 33.3% in rainy and
36.9% in winter season with an overall average of 35.6%. The study also
revealed that the conception rate in Gir cattle was lower than that of its crosses
with Hostlein Fresian Gir and Brown Swiss breeds.

Anoymous (2000) found number of services per conception as 1.47
under rural management condition in the breeding tract. In this study it was
also reported that under rural management condition 12.71% of Gir cows
are impregnated through artificial insemination whereas, 87.2% cows th rough
natural mating. It was found that the artificial insemination was more
common (30%) in Rajkot district as compared to Bhavnagar (12%) and
Junagarh (2% districts. A total of 8391 observations under rural managemen

condition were taken in this study.

Fig - 2 Gir Bull
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Serum luteinizing hormone and prolactin hormone level in Gir cattle
- aged 21-24 months weighing 160-190kg was obtained as 7.85+0.36ng per ml
~and 144.80=18.05ng per ml by Talvelkar et al (1982). The serum prolactin
Jevel of 64 anoestrus Gir cows in early, mid and late lactation and dry period
were reported as 227.4+12.8, 105.3+27, 13.4+3.7, 7.920.3ng per ml with
- t differences among the lactation stages. (Kodagali ef al, 1980).

! Schons et al (1974) analyzed fructose and citric acid levels in 103 semen

mpies from zebu bulls (5 Gir and 2 Guzerat) and reported that the average
uctose and citric acid levels as 290.06 and 37049 mg%, respectively. The
responding values for 11 samples from 6 Holstein-Friesian (HF) bulls
ere 621.36 and 678.63 mg%, respectively. The differences between the zebus
i the HFs were highly significant, and there was also some variation within

-
a iz
'

Kodagali (1974) studied infertility problems in Gir bulls and found
@t in Gir cows, functional infertility (70.6%) was more common than
mtomical disorders (7.2%) or infections (22.22%). Fertility disorders in 510
sviced females included: senile 4.9%, anatomical 8.81%, functional 59.5
sestrus 47.89% and repeat breeders 11.6%), pathological 23.13% and
5 causes 3.72%,

Sarkhel and Katpatal, (1996) conducted cytogenetic screening of 86
ding bulls and potential young bulls belonging to 8 genetic groups
sstein, Gir, Jersey and their crosses) at different farms in Madhya Pradesh.
& animals were randomly analysed for detection of chromosomal
sarmalities. Only 5 bulls had an abnormally high percentage of polyploids
2 breaks/gaps. One of the 5, a Jersey bull, was azoospermic; the other 4
s had no reproductive disorders. Karyological analysis of the Jersey bull
ssled the breaks /gaps and polyploid cells in 4.63 and 2.77%, respectively
metaphase plates screened.

L= R o
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10. Physical Characteristics of the Breed
a. Physical Traits

The Gir cattle are characterized by its massive forehead with curved
horns and long pendulous ears. The animals generally show docile
temperament. The coat colour of the Gir cattle varies from red with light
patches to mottled white and red or chocolate brown. The side of head, ear,
humps and extremities are of same colour as that of patches, The head of Gir
animal is moderately long and massive in appearance. The forehead is
extremely bulging with a rounded appearance in the front, being wider
between roots of homs and above the eves and dipping under the crown.
Crust line is short and inclined to be curving. The ears are long and pendulous
and horms are moderately thick and of medium length. The orientation of
horn is straight at the base of crown, downward and backward curve
upwards and forwards. The neck is well proportionate blending well into
shoulders and carrying the head well over the level of back, dewlap is
hanging, moderately pendulous and more developed in males than females.
Chests is deep, full and well develop with a broad and level brisket, free
from excessive muscles. Legs are well proportionate, muscular and shoulder
are generally well merged into the body. Hump is markably developed but
of medium sized. Barrel is deep, long and proportionate. Rudimentary teats
in males are well placed. Naval flap is well pronounced but not well
developed. In the males the sheath is slightly pendulous. The hindquarter is
broad well-developed with broader loin. Rump is long, broad and flat. Pin
bones are well apart and set high. Thighs are broad, flat and slopping
abruptly. The buttocks are deep placed between pin bones. The tail is long,
strong and flat at root but tapering finally to good switch almost touching
the ground. The udders are medium sized, capacious, compact and well
attached with distinct quarters.

Anonymous (2000) conducted a systematic survey in the breeding
tract of Gir cattle and recorded the physical traits of the breed. Information
about general physical characteristics of Gir cattle has been summarized in
Table- 11. Most of the cattle had shining hair (69.47%) having short length
(57.85%). About 81.35% cattle had straight hair and red coat colour. Spotted




animals and brown (Dark red /tan)
coloured cattle were more (13 to 14%
each) in Rajkot district. The skin
colour was black or brown in 87.07%
of the cattle surveyed. The colour of
muzzle and hoof was black in about
S of the cattle.

Horn was observed to be
present in 99.59% cattle, having
curved appearance in 87.20% cattle.
The horns were observed to emerge
rom the sides of bulging (well
rominent) fore head side ways
Bownwards-bending side wards and
-ards. The tips turning inwards
downwards. Ear orientation was
served to be drooping and

izontal in 86.87% and 13.13%
pttle, respectively. Poll was
‘ed to be prominent in 64.51%

Different types of udders and
s were found in Gir Cattle. Round
der predominantly occurred in
% cows of Bhavnagar district,
ere as in Junagadh and Rajkot
32% cows had round udder,
all percent being 34.56%.

Fig - 12: Gir Cattle face & horn

ulous udder, was more common in cows of Rajkot district (31.0%), Bowl

= was found in 20-22 % cows of Rajkot and Bhavnagar districts. Similarly,
grence of trough udder varied between 18.5% in cows of Rajkot district
%% in those of Junagadh district. The configuration of Bowl and trough
& was more or less similar except, that the latter one was deeper and
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Fig - 13: Gir Cow showereg el developed

mary system

Fig - 14: A Gir cow? showeing udder mid teals

well defined. Overall occurrence of cylindrical teat was maximum (36.8%!}

followed by funnel teat (34.0
i 29.2% cows. Round teat-tip and medium type mi
R0-58 Yo cows.

(%) in Gir cows. Bottle shaped teat was observed
Ik vein was observed in

Tahle- 11: Physical characteristics of the breed (Anonymous, 2000)

Traits Mo. of Observations Percentage
Har kength

Shyoet 2118 &7.85

Meadium 1340 38.5h

Long 204 5.57
Hair Shean

Shining 2612 63.47

Dl 1148 3053
Hair Cauri

Caurty Ba2 18.65

Straight 2874 8135
Colour, Coat

Black 85 232

Brown 247 B.76

Red KRl g2.47

White a0 0.55

Othars 269 7.80
Coliowr, Skin

Black 2355 .34

Brown B3z 2273



Colour, Eyalid
Calour, Hoof

Cootour, Tail Switch

Ham Colaur

Horm Shape

T HIE g o e gme 0 42 43
:

105

17

1369
78

an

3140

1280

288
10.05

98.90.
0.46

100.00

88.96
1.02
002

aa.m
15.49
017

9359
0.41

71.96
26.57
111
0.36

12.80
87.20

47.37
2702
.63

121
9.36

1313
B6.87

64.51
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3240
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3538
.96
0.59
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18.36

24.21
2287

17.58

18.58

27.08
52.00
20.80

36.83
34.00
28.17

31.66
18.09
24.75

58.25
17.00




Tripathi et al (1982) reported that among 240 Gir cows, in 11*-269"
day of lactation, the frequency of bowl-shaped, rounded and goat-like udders
was 59.6, 39.5 and 0.9% respectively. Udder length, width and depth before
evening milking averaged 48.94, 55.70 and 12.48 ¢m with coefficient of
variation (CV) of 10.9, 4.5 and 31.3%, respectively. The frequency of
cylindrical, funnel-shaped and bottle-shaped teats was 31.5, 15.4 and 3.1%,
respectively for fore teats and 27.5, 21.2 and 1.4%, respectively for rear teats.
Teat length, diameter and placement averaged 7.28, 2.88 and 3.11 cm,
respectively with CV of 23.7, 21.0 and 4(.0%, respectively. The distances
between front teats and between rear teats averaged 5.57+0.22 and 2.09+0.12
cm, respectively. Milk yield was significantly phenotypically correlated with
teat dimension (r = (.3) but not with udder dimensions.

Qureshi et al (1980), in a study of 72 Gir cows found mean udder
length 53.80+0.44 cm, udder width as 50.11+0.40 cm and udder depth as
13.61+0.39 ¢cm. Udder length was correlated significantly genetically (r=0.29)
and phenotypically (r = 0.21) with milk yield (P < 0.01); udder width was
correlated significantly genetically (r = 0.29, P < 0.05) but not phenotypically
with milk yield, Heritability estimates for test milk yield, udder length, udder
width and udder depth were 0.40, 0.76, 0.63 and (.57 respectively. Partial
regression coefficient for udder length, width and depth, for predicting milk
yield, were {.006, 0.063 and 0.019, respectively.

In a study Cureshi ef al {(19584) analyzed the data on average teat length,
diameter and placement in 201 Gir cows in 2nd or 3rd lactation. The teat
length and diameter were greater than those reported for Hariana,
Tharparkar, Red Sindhi and Sahiwal breeds. Teats were placed closer together
in Gir cows than in Red Sindhi or Sahiwal. Teat index was 38.7 in Gir cows
vs. 44, 52 and 53 reported in the literature for Swedish Friesian, Red Sindhi
and Sahiwal, respectively. Sire had no effect on teat measurements in the
Gir cows. Estimated h? for teat length was 0.50+0.18; the h’s of teat diameter
and placement were non-significant. Significant positive correlations were
found between all teat traits and milk yield. Frequency of bowl, rounded
and goat type udders, and cylindrical, funnel and bottle shaped teats were
calculated. Bowl-shaped udders and cylindrical teats were the most frequent.
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b. Morpho-metric measurements

The body length, chest girth and height at withers are major body
measurements, which reflects the growth and general physiological status
of the animal. Some other body measurements like ear length, head length
and horn length are also considered for characterizing the breed. The body
measurements reported by the various authors have been compiled in the
Table- 12.

The average body lengths of adult cow and bull under rural
management conditions have been reported as 131.40cm and 137.51cm,
respectively (Anonymous, 2000). The adult body length of Gir cow reported
by Quereshi et al (1979) and Tripathi et al (1978) are less than the report of
Anonymous, (2000). The height at withers of adult Gir cow and bull were
obtained as 130.79cm and 150.84cm, respectively by Anonymous (2000),
which is a higher estimate as compared to the estimate reported by Qureshi
et al (1979) and Tripathi et al (1978) in Gir cows. Tripathi et al (1978) also
reported significant phenotypic correlations of body weight with height at
withers (0.29), body length (0.38) and heart girth (0.55), of height at withers
with body length (0.18) and of body length with heart girth (0.39). The heart
girth of an adult cow and bull averaged 166.47cm and 201.41cm in the report
of Anonymous, (2000). The ear length and horn length of Gir cows were
obtained as 30.14cm and 34.32cm, respectively. The corresponding estimates
for Gir bulls were 32.20cm and 39.03cm, respectively.

Table- 12: Body Measurements of Gir cattle

Traits N Mean (cm)  Reference Remarks

Body Length 6m 600 55344008  Anonymous, (2000) Based on systematic
Body Length 12m 600  61.72:0.10 survey under rural
Body Langth 18m 600  B7.47:0.1 Management of the
Body Length 24m 600  T1.72:0.12 breeding tract of Gir
Body Length 30m 600  96.63:0.16 caftie

Body Length 36m BOD  115.15:0019

Body Length 42m 600  12572:0.21



Adult Body Length Cows
Adult Body Length Bulls
Adult Body Length Bullocks
Adult Body Length

Height &t withers 6m
Helght at withers 12m

Helght at withers 18m
Height at withers 24m
Height at withers 30m
Height at withers 36m
Height at withers 42m
Adult Height at withers Cows
Adult Height at withers Bulls

Adult Height at withers Bullocks &

Adult Height 8t withers

Heart Girth

Chest Girth 6m

Chest Girth 12m

Chest Girth 18m

Chest Girth 24m

Chest Girth 30m

Chest Girth 36m

Chest Girth 42m

Adult Chest Girth Cows
Adult Chest Girth Bulls
Adult Chest Girth Bullocks

Head Length 6m

EES888888¢8R8 28

-
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131.40:0.37
137.51£2.25
137.79+0:20
125.14
12611

B2 60+0.14
80.150.15

85.84+0.16
89.82+0.17
107.68:0.18
116.130.18
121.48:0.20
130.79:0.36
150.84:2.62
155.0+0.45
1204
122.40
160.53
160.23
B9.42+0.15
86.75:0.16
107.33+0.18
111.58:0,19
124.9920.21
13658023
145.31+0.24
166.47+0.50
201.41£3.30
199.35+0.60
32.03=0.05

a7

Tripathi &f &/ (1978)
Quarashi e a/(1978) K 0.082+0.15

Anonymous, (2000}  Based on syslemalic
survay wnder rural

managemant of the
breeding tract of Gir
catlle

Tripathi af af (1978)

Cuereshi ef &/ (1979) h*:0.134018

Tripathi el af (1878)

Quereshi gf & (1979) W : (.620.24

Anonymous, (2000) Based on systematic
Survay under rural
management of the
breeding tract of
Gir catile

Anonymous, (2000} Based on systematic



Head Length 12m
Head Length 18m
Mead Length 24m
Head Length 30m
Head Length 36m
Head Length 42m
Hoad Length Cows
Haad Length Bulls

Adult Head Length Bullocks

Ear Length 6m
Ear Length 12m
Ear Length 18m
Ear Length 24m
Ear Length 30m
Ear Length 36m
Ear Length 42m

Adult Ear Length Cows
Adult Ear Length Bulls
Adult Ear Length Bullocks

Hormn Size 6m
Horn Size 12m
Horn Size 18m
Han Slze 24m
Homn Size 30m
Horn Size 36m
Hom Skze 42m

Adult Horn Size Cows
Adult Hom Size Bulls
Adult Horn Size Bullocks

ZEBEEBEEESE

EEEEERERRES

g22888828¢88

32.4540.05
33159008
34.74:0. 06
36,3340.06
38, 73006
42.15:0.07
44 56+0.13
53.89:0.07
465740013
26,0120 04
26341004
26.57+0,04
27.06+0.06
27.35+0.05
27 58005
23.13:0.05
30144009
3220053
31.95:0.08
5.04+0.02
B.8T0.01
13.58+0.02
16.60:0,03
21.870.04
25,53+0.04
2957006
34 32:0.08
35.03:0. 64
39.45:0.12

Ananymous, (2000)

Anorymous, {2008

sUnvey umder nral
managemant of the
breeding tract of
Gir cattie

Based on systematic
survey under rural
managamant of fhe
breeding tract of
Gir catfie

Basied on systamatic
survey under rural
management of the
breading tract of Gir
cattie
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11. Performance of the breed
a. Growth Traits-Body Weights

Body Weights of Gir cattle at different ages and sexes have been
reported by many authors and some of the references are depicted in the
Table- 13. The birth weight of Gir cattle varies between 20 to 24kg, The pooled
birth weight of the Gir calves has been reported as 20.77kg under the rural
management conditions. The adult body weight of Gir cattle has been reported
as 313.05kg by Tripathi ef al (1978) and 405.54kg by Ledic and Ledic (1992),
The heritabilty estimates of body weight were reported as moderate to high.

Table- 13: Body Weights of Gir cattle at different ages and sexes

Traits N Mean (kg) Reference Remarks
Birth Weight 249 20.9 D'Souza ef al (1978) h: 0.16:0.04
193 212 Torres ot af (1979) In Brazil, b*: 0.15
486 20.32 o 21.32 Kaushik ef al (1880)
15583 24 Matios ef af (1985) Gir breed at 97 hends
In Brazil (1976-85)
O7-569 per frait 22.4 Banintandi of a/ (1988) In Brazil
S4(M) 85{F)  M-22.0:0.4 Gawr el &/ (2003)
F202+0.2
Overall - 21.02 0.3
Body weight 20 304,50 Querashi of &l (1978)  K:0.3520.15
Body welght 249 3275 D'Souza ef al(1679)  H:0.8820.12
at first calving 10450/ 362 40554254 Ledic & Ladic (1992)
Cows
4 2649453 Gaur of & (2003)
Body welght 183 1232 Torres efal (1678) K. 0.26
2504 15583 130 Mattos e al (1985) Gir breed al 97 herds
in Brazil (1976-85)
Body weight 365d 15583 204 do-
Body weight 550d 15583 265 do-
Body weight  42[M), M-56.121.2 Gaur et af (2003)
at 3m 56(F) F-52.4:18
Crverall-54.0+1.3
Body welght 23M) M-B7.7£3.1 do-
&l Bm 21(F) F-83.9+2.4 =do-
Overall-859:22 -do-



Body weight 10(M) M-138.5+5.2 -

at 12m 12(F) F-135.725.7
Owverall-137.044.9
Body weight ik 241,381 o-
at puberty
Adult Body weight 326 313.05 Tripathi at al [1878)

b. Produection traits

A prediction equation has been sugpested by Pathak et al (1982) in a
study of 101 Gir cows for predicting 300 days lactation milk yield (Y) based
on 100 days lactation Yield (X). The equation is:

Y=249.59+2.035X

The significant correlation between two trait was obtained in the study.
Lactation Milk Yield

The Gir cattle is an excellent milch breed of an Indian origin. The
lactation milk yield of Gir cattle has been published in various reports
available in the literature. Most of the reports available in the literature are
based on the performance of Gir cattle at organized herds, which ranged
from 1125kg-2690kg based on varying number of observations. These reports
have been summarized in the Table- 14.

Table- 14: Lactation Milk Yield of Gir cattle

Traits N Mean (kg)  Reference Remarks
LMY 1297 records 16E8 & 1482 Shukls of &l [1872) Rapeatabilty - 0.58
of 2 farms
2488 records 1627-2103 Rangra {1874) CHAS (Ahemdabad)
of 562 cows
57 1181 Malik & Ghsi (1977)
2248 lactation 2567 Loba &t &l (1979 Bieazil, b 0.37
of BO0 cows
1567 40 Taylce af al {1979} MP:H: 007 -039
1897 reconds of 627 2890 Lobo atf & (1980 Floriga, LISA
505 raconds 1887 4 Singh ar af (12865)
of 225 cows




223
§7-569 por fralt
1045 records
of 362 cows
1223 lzctaton
of 378 cows
1475
113
13873
3
211
303 cows proganies
14 buls
1% LMY 1475
24 LMY 1478
¥ LMY 1475
4 Lny 1475
FLMY Bo
211
MY 300 249
LMY 300 137
Cumukative 378
MY {Ferat 2t
Two Lactations)
Cumulative MY 211
{First Three Lactations|
Cumulative MY 211
{First Four Lactations}

2057 565:20.23
L]
2184.9:10.5

TEd40.93:3.58
2544:75
1BE2.54=37.01
1713.89:36.25
ZiNg+E30R

2215.64217.36

2195.02:18.05
2200.6422.36
21208.04:34.31

156740
17E2 2 ed A3
1255
VP2 2T a1 4
J968+1.24
3661.73+69.59

SHBE1 £ 16664

G988 5222581

Gajbhiye & Dharda {1887)
Benintendi f &l {1986)

Ladic & Ledic {1962)
Ulmak & Patel (1992 b)
Mathur & Khosla (1904

Pires o al (1996)
Souza f 2| 1896)
Bhadaria f af [2003)
Nanavatl & Sngh (2004c)
Bangar ef & (2005)

Mathur & Khosia (1994)

o
=t
~d=

Taytor of af (1979}
Manavati & Singh [20042)
DrSouza ef af {1978)
Manavati & Singh [2004a)
Ubnek & Patal (1983a)

hanavat & Singh, [20048)
0

=3~

Junagarh, Guarat
Gt Cows Brazi,
1574-1865

Brazil, i 0,160.08
Guujarat, b': 0.11= 0,06
CHRS data under
vifage condiions
Brasdian Gir

Branl, i 0.37=0.06
b : 006001

CHRS data undes
yilige condians

b OO0

W 013013
0 0224018

h*: 6240 32

Under the central herd registration scheme (CHRS), Govt. of India
the LMY of Gir cattle were recorded under village condition and reported as
2215.64kg, 2195.02kg, 2200.64, 2180.04kyg in first, second, third and fourth
lactations, respectively by Mathur and Khosla, (1994). All the reports
indicated that there is good potential for milk production in Gir breed.
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Fig - 15; Gir Cow writh goad milk yield potential

The data on 1092 lactations of 488 Gir cows, sired by 3 bulls, were
analysed by Albuquerque et al (1990). Milk yield on day 30 of lactation
averaged 9. 65 kg, and the cumulative monthly milk yield on days 60, 90,
120, 150, 180, 210, 240, 270 and 300 averaged as 19.33, 28.23, 3643, 44.11,
51.43, 58.15, 64.57, 70.79 and 76.94 kg, respectively. Year and month of calving
had a significant effect on milk yield; cows calving in April-Sep. performing
better than those calving at other times. Age of cow significantly affected
milk yield, which increased up to approx. 9 years. The repeatability of milk
vield was (.45 to .47, and the h?* (based on paternal halt-sib correlation) was
(0.16+0.09 to 0.19£0.09 for cumuilative monthly yields from 30 to 120 days of
lactation and 0.08£0.07 for total milk yield.

Milk efficiency traits

The economics of milk production depends not only on the lactation
milk yield but also on various reproduction traits. Ulmek & Patel, (1993)
conducted a study in a herd of 378 Gir cows including 1223 lactations and
found that the milk yield per day of age at first calving, milk yield per day of
first calving interval, milk yield per day of first lactation length and milk
yield perday of first two calving intervals as 1.1kg, 4.2kg, 5.54kg, 4.25kg,
respectively.



Table- 15: Production efficiency traits in Gir cattle

Traits N Mean Reference Remarks
MY per day of AFC a7 1.10=0.04kg Liimek & Patel (1893a)
MY per day of FCI 378 4.20:0.14kg
MY per day of FLL 378 5.54=0.12kg
MY per day of F2CI 378 4 2520.13kg
300d MY 1223 laciation of  1448.Tkg Gujarat , h*:0.170.07
378 cows
Lactation Length

The lactation length of Gir cattle has been reported by various workers
under varying condition of management. Some of such reports have been
compiled in the Table- 16. The lactation length available in the literature
varies from 257 days to 378 days with most of the reports falling around
300days. Anenymous, (2000) reported the lactation length of Gir cows as

more than 300 days under rural management conditions in the breeding
tract.

Fig- 1o: Gir Cour in fifth lectation



Tahle- 16: Lactation Length traits in Gir cattle

Traits N Mean Reflerence Remarks
LL 1207 reconds 378 & 324d Shukla ef al (1972) Rapoatabdty © 0.26
af 2 farmre
57 351d Malik & Ghai (1977)
2245 laclations  301d Lobo at af (19790) Brazil
ol B0O cows
509 records 312474284 Singh ar af {1980 Repeatabifity : 015
al 141 cows h*: 022+0.11
555 rocords 315.84 Sangh ar af {1886b)
of Z25 cows
127 2454 Saha & Khan (1987} i 0.3540.15
gT-568 pertran  283.0d Bemmend| ef al (1968) Brazil
1475 292 840 58d Mathwer & Khosla (1994) CHRES data
127 2952 & 291.02d Nanawati et af (1986) h* : 0.36=0.14
113 295.67+6.7d Pires at &l {1996}
30 2592 4344.35d Bhadona af al (2003) b : 0.28=0.02
FLL 243 257 4d D'Souza ef af {1978) b ;: 0.05+0:05
a0 31247d Taylor ef al (1979)
Peak Yield

The peak yield of Gir cattle ranged from 6.5kg to 1047 kg in the
literature reviewed for the trait. Mathur and Khosla (1994) conducted a study
for knowing the production performance of Gir cattle under village
conditions, The study was based on 1475 selected cows under central herd
registration scheme of Govt. of India. The elite Gir cows under rural
management condition produced 10.47 kg, 10.09 kg, 10.12 kg and 9.45 kg, as
peak milk yield in first, second, third and fourth lactations, respectively.
The trait showed moderate to high heritabilty estimates as cited in the
Table - 17.
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Table- 17: Peak Yield and days to attain peak yield in Gir cattle

Traits N Mean Reference Remarks
Peak Yield 101 8.09=0 24res Pathak af &/ (1980) ¥ :0.58+0.28
1475 10154007k Mathur & Khosla (1894)
2n 10.0520.10%g MNanawsati & Qureshi {1996) Indore h*:0.28:0.08
T4 9. 7120.91kg Bhadoria ef al (2002b) i 0.52+0.03
21 10.05=0. 10kg Nanavati & Singh (2004c)
Peak 543 61.46=064kg  Nanavali and Singh (2005)
Week Yield
Peak Days 715 4096:079d  Bhadona ef &l (2002b) b 0.7540,05
1“LPY 1475 104720.10kg  Mathur & Khosla (1994) CHRAS data
> LPY 1475 10.09+0.11kg Mathur & Khosla (1294) CHRS data
FLPY 1475 10.1240.12kg Mathur & Khosla (1804) CHRS data
4" LPY 1475 9.4540.22kg Mathur & Khosla (1924) CHRS data
& LPY EG0records  10.4%kg Singh ef ai (1986a) CHRAS data
of 225 cows
1LPY  5%5records  8.38kg
of 225 cows
244 6.5k D'Soura ef af (1978) Rt 080004
Peak Days 211 47.37+0.84d MNanavall & Singh (2004c)

Data on average weekly milk yield from 1* to 45" week of lactation of
595 lactations of 225 Gir cows suckling their calves was analyzed by Singh
and Shukla (1987), It was reported by the authors that average milk yield was
36.3kg, increased to 51.7kg at peak yield, followed by an average rate of
decrease in milk yield of 0.98%per week to 31.2kg in 45% week.

A Detailed survey of the breeding tract of Gir cattle was carried out
under the Network Project on Animal Genetic Resources (Anonymous,
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2000). During the survey of 60 villages in 3 districts, 200 cows in each district
were randomly selected for the milk recording and milk recording was
done from 1* month of lactation to 10" month of lactation at the interval of
30 days in the moming as well as in the evening on the test day. The test
day milk yield of cows in Junagadh, Rajkot and Bhavnagar districts varied
from 4.65-9.25 litres, 4.58-7.42 litres and 4.14-4.80 litres, respectively. The
test day average milk yield were obtained as 7.99, 6.43 and 6.71 litres,
respectively. The 300-milk yields were also estimated based on the monthly
test day milk yield, which were 2397+14, 1929211 and 2013210 litres in
Junagadh, Rajkot and Bhavnagar districts respectively. The result obtained
in the survey indicated good potential of milk production in Gir cattle under
rural management conditions.

Table-18: Test day average milk yield of Gir eattle under rural

management conditions
Month District
Junagarh Rajkat Bhavnagar

Firat B.1120,04 (200) 7.24+0.04 {200) B.010.04 (200)
Sacond 8.51:0.04 (200) 7,42+0.04 {200) 8.08:0.04 (200)
Third B.960.04 (200) 7.3420.04 (200) B.4020,04 (199)
Fourth 9.25+0.05 (200 7.20:0.04 (200) 7.27+0.04 (199)
Fitth 8.04:0.05 (200) 7.00=0.04 (200) 6.97+0.03 (200)
Sixth 8.92+0.05 (200) B6.62+0.03 {200) 6.63+0.03 (200)
Sevanth 8.52=0.04 (200) 8.07+0.03 {200} 6.50+0.03 (200)
Eighth 7.86=0.04 (200) 5.52:0.03 (200) 5.77+0.03 (200
Ninth 5.98:0.04 (173) 5.56+0.03 (200} 5.29+0.03 (200)
Tenth 4652004 (143) 4.98:0.03 (200) 4,140,023 (184)
Overall 7.88:0.08 B.4320.03 8.71:0.03
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Fig- 17: Lactation Curee of the Gir cattle under rieral minagement conditions
Dry Period

The dry period in Gir cattle has been reported from 135 days to 271
days by various workers in the literature (Table- 23). This trait should also
be kept to the minimum so as to get more profit from Gir cattle,

Table- 19: Dry Period in Gir cattle

Traits N Mean Reference Aemarks
oP 248 17%6.3d 0'Souza af al {1978 R 0.40.04
Cwerall herd 135+6 10 236210  Tajane & &l (1957) 197247
strengih 420-515
Cows strangth 53-180
301 137 544,090 Bhadoria f &l (2003) B : 0.06<0.01
&n 145.32-3.45d Manavali & Singh (2004c)
579 145,233 464 Manavati and Singh (2005) & 0.01=0.08
FOP &7 271d Madic & Ghei (1977)
B0 150.5d Taylor et & (1878)

Lactation Curve

A linear hyperbolic function was fitted to the lactation curves for 1084
lactations of Gir cows in Brazil. For 487 lactations, milk vield peaked within
first recording period (at 46.8, 35.3 and 30.4 d of lactation for the first three
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lactations, respectively with corresponding R? values of 0.61£0.27, 0.79+ 0,17
and (.8320.18, respectively (Bianchini & Moura, 1988),

The lactation curve plotted with the data of milk recording under
MNetwork Project has been given in the Fig- 17. The milk curve indicated that
the milk yield increases up to 3-4 months of lactation, then remain constant
for about 3 months and finally show a declining trend up to 10® month of
lactation,

Induced Lactation

A total of ten repeat breeder cows were injected subcutaneously with
0.1mg oestradiol, 0.25mg progesterone per kg body weight daily in two
divided doses for seven days, beginning on 5-6 days oestrous cycle. On 8
day of the treatment regime each cow was injected with 10mg
dexamethasone. Ten untreated cows served as control. Nine of the
experimental cows began to lactate. On an average of 30 days treatment and
lactated for an average of 295 days. In some cases milk yield was similar to
the previous lactation. All 9 cows showed oestrus, 4-11 days after onset of
lactation, were mated; 6 showed normal follicular growth conceived upto 3
matings and calved normally whereas, remaining 3 had cystic follicle and
did not conceive. None of control cows lactated or showed oestrus, (Dhanda
and Gajabhiye, 1987).

¢. Milking of animals

Uinder the rural conditions, the milking is done twice a day, between
4-6 a.m. in the morning and between 4-6 p.m. in the evening. The contribution
of women is significant in the milking of animals, Before the milking, calf
were allowed to suckle the dam for the let down of milk. Generally milking
is done by the thumb pressure rather than full hand milking. (Anonymous,
2000).

A study was carried out to evaluate let down time, milking time and
actual milk drawn and milkers efficiency as affected by time of milking, parity,
stage of lactation and individual milkers in Gir cows. Time of milking has no




influence on let down time, quantity of milk drawn or milkers efficiency, parity
has no significant effect on let down time but significantly (P<0.01) affected
actual milking time and amount of milk drawn and milkers efficiency, the
later being the highest from V lactation onwards. Individual milkers had
significant (P<0.01) influence on let down time, actual milking and milk drawn
per unit time per cow and milker’s efficiency. (Murthy et al, 2000).

d. Fat and Solid Not Fat Content (SNF) in milk of Gir Cattle

The fat percent of the Gir cow milk ranged from 44 to 4.9% in the
reports available. The solid not fat content has been reported as 8.56 to 8.63%
in the milk of Gir cattle. The fat percent and SNF reported by various authors
in the milk of Gir cattle maintained in India and abroad, has been tabulated
in the table- 19.

Table- 20: Fat and Solid Not Fat Content (SNF) in milk of Gir Cattle.

Traits N Mean Reference Remarks
Fal%e 2246 lactaion  4.88% Lobo af al {1979 a) Brazil h: 0.37
ol B00 cows
1997 records 4.90% Lobo ef al (1980) USA
of 827
B85 47310 4.75% Marathe and Sangle (1981)
2adGrecomds 4. B8+0.011 Duarte et &l (1879) Brazd, h: 037
of 800 cows .
97-569 per trai 4.4% Benintend: ef ai (1988) Brazil
4.4% Nivsarkar et al (2000
SNF 85 B.56 to B.63% Marathe and Sangle {1981)

The milk fat percentage of Gir cattle in Junagadh, Rajkot and
Bhavnagar districts ranged from 4.3 to 5.2%, 4.3 to 5.1% and 4.2 to 5.0%,
respectively. With respective mean values of 4.65%, 4.60% and 4.55%. It was
observed that milk fat percent in the late lactation was higher than early
lactation period. The fat percent in the Gir cows is higher than that of
crossbred and exotic breeds of cattle. (Anomynous, 2000).
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Table- 21: Milk fat content in the Gir catile under rural management

conditions.
Month District
Junagarh Rajkot Bhavnagar

Firsi 4.80 +0.02 4 Bls0.02 4.60£0.02
Secand 4.50+0.02 4.50+0.02 4 40+0.02
Thind 4. 40+0.02 4.40:0.02 4.30+0.02
Fourth 4.30+0.02 4,404, 02 4. 2040.02
Fifth 4.40:0,02 4.30+0.02 440002
Sixth 4. 50002 4 3040.02 4.60+0.02
Saventh 4 600,02 4.50+0.02 4 50=0.02
Eighth 4 BO+0.02 4.80:0.02 4, 700,02
Minth 5,000,103 490002 4 800,02
Tanth 5.20+0.03 5.10+0.03 5.00:0.03
Overall 4.65£0.09 4.60+0.08 4.5520.08

e. Reproduction traits
Reproductive Disorders & Calf Mortality

Pandit et al (1981) reported a low incidence of retention of placenta
(7.4%) in Gir cattle as compared to HF x Gir (10.44%) and Jersey x Gir (13.9%).
The calf mortality pattern was studied on the data of 794 Gir calves born
during 1962-76 by Odedra (1979) and found the mortality rate of male and
female calves was 6.6% and 4.2%, respectively between birth to one months
of age; 3.42 and 2.58%, respectively from 1 to 3 months; 0.88 and 0.53%,
respectively between 3-6 months and 0.59 and 0.26% respectively between
6-12 months of age.

Age at Sexual Maturity in males

In a systematic survey conducted under Network Project on AnGR
during 1998-2000 in the breeding tract of Gir cattle, a total of 61 bulls were
studied for their sexual behaviour. It was observed that the average age at
first training for semen donation was 3.55+0.07 years whereas age at first
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ejaculation and age at first mating were obtained as 3.70£0.03 years

(Anonymous, 2000).

Age at First Calving

The first oestrus in the Gir cattle has been observed at around 35
months of age and the first fertile service is at around 1400 davs. The age at
first calving in Gir cattle ranged from approximately 1300 days to 1700 days
in the literature. Based on the survey in the breeding tract the age at first
calving in Gir cattle was found as 46 months and under the central herd
registration scheme, it was estimated as 3.74 years on the basis of 1475 cows.
The age at first calving is an important trait for economic milk production.
Therefore, there is need to improve this trait at the farmer’s herd. The selection
criteria for bulls to be used for the breeding under field conditions should
include this trait. The gap between age at first oestrus and first fertile service
needs to be minimized.

Table- 22: Age at first calving and related traits in Gir cattle.

Traits N Mean Reference Remarks

AFC 57 1367d Malik & Ghes (1377
249 13195 D'Souza ef & (1978) W - 0.B80.11
262 sired by 1844d Odedra et &l (1978) i - 0.B6&0.55
a7 males
140 5240:022m  Singh ef af (1981)
161 41.146.2m Campos ef al (1981} Brazil h*: 0,1520.24
712 498+0.4m Oivera et al (1985) Brazi
97-569 per traf 47.8m Benintends af af {1988} Brazil
1475 3.74:0.03years  Mathur & Khosla (1994) CHRS data
3298 45.64+0,.56m Souza ef al (1985) Brazil ; 1 : 043
224 1707d Barwe &t &/ (1596) Mhow Veterinary

Callege, I 0.10

Overall herd 48,1206 10 Tajane efal {1397) 1972-97
strangih 420-515  53.4:0.8m

Cows strength



93-180

540 46.00+0.20m Ancrymous (2000} Based on the
survay of tha
bresding tract

am 1719.09:8.11d  Bhadoria ef al (2002a) W : 0.68=0.07

Ageat 30t 1442 81218.50d i ; 0.62+0.06
First Conception
AFO 57 1006d Malik & Ghal [1877)

580 34.2920,10m Anonymious {2000} Based on the

survey of the

breeding tract

Age at First Mating
530 36.57+0.13m ~do- Basad on the
survay af tha
breeding tract
AFFS 224 1417 65:20.86d Barwe et & (1995) Vatarinary
Coflage Mhow, h*
0.1420.14
Service Period

The service period in the available literature in the Gir cattle ranged
from 116days to 317days. This range is probably due to differences in the
management of the animals. The service period has its impact on the inter
calving period and subsequently on the economics of the milk production.
Patel ef al (1999) has reported the days for post partum ocestrus as 78.9. It is
needed that the animal should conceive after calving at the earliest. This can
be brought by creating awareness among the owners of the Gir cattle and
better management in general and feeding in particular.

Tahble- 23: Service Period and Post Partum Oestrus in Gir cattle.

Traits N Mean Reference Remarks
sp s7 T Malik & Ghei (1977)

262 sired by 226d Odedra ef al (1678)

37 makes

245 165.7d Or'Souza ef al (1978) h* : 0.48£0.10
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851

T2

536

Oweerad herd
sirangth 420-515
Cows strength
83180

389

435

144.4:03.5d
308.427 4d
17454

16027 to 21111

122 4522 00d
116.50=1.02d

138.9325.53d
161.44+4 850

181.5323.38d
70.8:2.04

Meli & Narawade {1984}
Olrvara of af [1385)
Ulmek & Patel {1985)
Tajane et & (1887)

Patel et &, (1999)
Anorymous {2000)

Bhadoria et al (2002a)
Barwe &f & (2003)

Bangar et al (2005}
Patel &f 2/(1998)

Brazil

167297

168747

Based on the
survey of the
breading tract
he: 0.49+0.09

R : 0.024:0.011

Gestation Period

species {Table 24).
Table- 24: Gestation Period in Gir cattle.

The gestation period in Gir cattle has been reported in the range from
281-288 days, which is in agreement with the gestation period in the cattle

Traits N Mean Reference Remarks
GP a9 287d Mazlik & Ghei (197T)
249 28318 D'souza af af (Y878}
597records of 288.6+0.07d Leite ef al (1988) Brazil
129 cows
47569 2884 Benintendi af af (1958) Brarzil
489 281.06+1.07d Anonymaus (2000) Basad on the
survey of the
breading tract
818 283.90+0.25 Barwe ot af (2002} b 0.02+0.13
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Calving Interval

The inter calving period in Gir cattle ranged from 403 days under
field condition (Mathur and Khosla, 1994) to 603 days (Malik and Ghei, 1977),
Based on the survey of the breeding tract the calving interval in Gir cattle
was 409 days (Anonymous, 2000). This indicates that the farmers are well
aware of the significance of this important trait whereas, the trait showed
higher estimates at farm conditions in most of the reports with unexplained
reasons.

Table- 25: Calving Interval in Gir cattle.

Tralts N Mean Reference Remarks

€1 Z6zsredby37 males  508d Odedra &t al (1978)
248 437 Bd D'Soura & &l (1978) b2 0412008
338 478.2:7d Singh ef 2l (1882 Repealabiity : 0.37,

b 022011

T2 554 6:3.4d Ofvara et al (1985) Brazil
597 recomds of 120 cows  466.6=4.6d Leite ef al (1966) Brazil, Repeatability: 0,23
595 lactatons of 225 cows 488.1d Singh &t ai | 15888|
975689 par frait 566 2d Benintendd afal (1988)  Beasil
1475 4433:004d  Mafhur & Knosla (1984) CHRS Data
836 461.5d Limak & Patel {1885}
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Orverall herd strength 440=12 1o Tajane ef ai (1987) 197297
420-515 Cows strangth 491212

93-180
481 408,1621.34d  Anonymous {2000 Based on the survey of
the breading tract
an 43802+508d Bhadoria ef al (2002a) b 0.4520.03
i 57 B603d Malik & Ghai (1877
1475 434812102 Mathur & Khosla (1984) CHRS Data
SC1 1475 483.254083d do CHRS Data
TCl 1475 403,15:1.31d  do CHRS Data

12. Performance in Gir Crossbreds

Calving and weaning data form crossbred calves sired by five Bos
fndicus breeds and one Bos tanrus breed were evaluated by Paschal et al (1998).
Data included calving and weaning records of F, calves out of multiparous
Hereford cows sired by Angus, Gray Brahman, Gir, Indu-Brazil, Nellore,
and Red Brahman bulls. At calving, Angus-sired calves had shorter gestations
and lower (more desirable) calving ease scores and were smaller than Bos
indicus sired calves. Gir calves had the shortest gestations, lowest calving
ease scores, lowest birth weights, and smallest cannon bone lengths and heart
girth. Nellore calves had the longest gestation. Calves by Indu-Brazil sires
had the highest calving ease score. Gray Brahman, and Red Brahman-sired
calves were similar and intermediate for all calving characters. At weaning,
Angus-sired calves had gained slightly faster than Gir crosses and weighed
more but were shorter at the hip than Gir crosses. Gir calves gained the least
preweaning, weighed the least, and were shortest at weaning of the Bos
indicus crosses. The Nellore and Indu-Brazil crosses were intermediate in
preweaning gain and weaning weight to the Gir and the Red and Gray
Brahman but were tallest at weaning but were not as tall as the Nellore and
Indu-Brazil.

13. Cyto-genetic studies in Gir cattle

The relative lengths of chromosomes in Gir cattle were studied by
Mhaisekar ef al (1997) and reported that the model chromosome number in
Gir breed was 60, consisting of 58 acrocentric autosomes and one pair of sex
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chromosomes. The mean relative lengths were 5.2820.09 parts per 100 for Ist
pairand 1.79+1.07 parts per 100 for 29" pair. The mean morphological index
was 7.71+£0.50 and mean centromeric index was 35.56+1.58%. The mean value
of X chromosome arm ratio was (.57 0.04.

In a comparative study of 342 pitan gueiras, Marchigiana, Holstein,
MNellore and Gir cows with fertility disorder, karyotyping was carried out
over a period of 10 years by Pin heiro et al (1989). In five breeds taken under
study, the incidence of chromosomal abnormality was 22.0, 37.3, 11.4,
0, 10.5%, respectively. For Pitan gueiras and Marchigana females, the
incidence of the 1,/29 translocation was 18.7 and 37.3%, respectively of other
abnormalities identified 60,XX/60,XY, chimaerism was the most frequent,
affecting Pitan gueiras, Holstein and Gir females. There was one case of Y
isochromosome, 1 of X-trisomy and 1 of tandem fusion.

14. Molecular Genetic studies in Gir cattle

BoLA (Bovine lymphocyte Antigen) plays an important role in
immune responses to foreign antigens. A study was conducted by Acharva
et al, (2002) to study the BolL A-DRB3 gene polymorphism in Gir cattle using
PCR-RFLP technique. In the study, 284bp BoLA DREB3 exon 2 segments were
amplified by hemi-nesting PCR, using locus specific primers and the PCR
products were subjected to Hae Il and Rsa | digestion. The digestion with
Hae III resulted 3 RFLP patterns a, b and d in five different combinations
(aa, ab, ad, bb and bd); patterns a and b were more frequent. Rsa | restriction
patterns were very complex. The fragment interpretation revealed 13 different
restriction patterns with 25 combinations in Gir cattle. [n this study it was
concluded that BoLA DRB3 was highly polymorphic in Gir cattle.

da Mota ef al (2002) reported, that Brazilian dairy Gir (Bos indicus)
cattle are well-adapted breed in tropical climate, for which no information
an the major histocompatibility complex (MHC) is presently available. The
second exon of the bovine lymphocyte antigen (BoLA-DRB3) was amplified
by polymerase chain reaction (PCR) of DNA samples from 28 Brazilian dairy
Gir cows. Two experimental genotyping approaches were used: direct
seqquencing of PCR gene products (PCR-DS) and sequencing of cloned PCR

4




Fig- 19: Gir Cotv

fragments (5-CLO). Results demonstrated the viability of both typing
approaches. PCR-DS allowed typing of 39% of the animals while the
remainder was genotyped by 5CLO. Seventeen BoLA-DRB3 alleles were
assigned, including some that were only recently described for zebu cattle.
Allelic frequencies ranged from 0,02 to (0.18. The most frequent alleles were
*3601 (frequency = 0.18), *2201 (0.14) and #2101 (0.11).

In Gir breed of cattle following 29 microsatellite markers i.e. ETH 3,
ETH 10, ETH 225, INRADOS, INRAO35, INRADG3, ILSTS054, CSRO60, ILSTS011,
[ILSTS030, ILSTS031, ILSTS033, ILSTSM4, 1LSTS019, ILSTS002, ILSTS008, ETH
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152, HEL1, HELS5, MMBS, ILSTS006, CSSM 66, HAUT 24, HAUT 27, INRAQ32,
[LSTS034, HELO9, ILSTS002 and BM2113 were tried and 21 locus amplified.
Locus CSSM 66, HAUT 24, HAUT 27, INRAD32, ILSTS034, HELD9, ILSTS002
and BM2113 did not amplify, Locus ILSTS044 amplified but revealed only
one allele so excluded from study. Number of alleles varies from 3(ILSTS011,
HELS) to 7(CSEMO060). Hetrozygosity and PIC values ranged from
0.154(ILSTS011) to 0.829(1LSTS019) and 0.147(ILSTS011) to 0.795(ILSTS019),
respectively. Overall high hetrozygosity present in the population showed
considerable genetic variability in the population. (Anonymous., 2005)

Ina study entitled, Genetic structure and characterization of three Indian
cattle breeds viz. Gir, Kankrej and Deoni (Bos indicus) using microsatellite
polymorphism, Kale et &l (2006} reported that the western part of India is
endowed with excellent cattle breeds viz., Gir and Deoni as a milch, while
Kankrej as dual-purpose cattle breeds. Among the several types of markers
available, microsatellite represent the most powerful tools of evolutionary
studies currently available with population biologists. Microsatellites are short
tandem repeated segments of 1- 5 bp, highly polymorphic, dispersed through
out genome at a frequency of one at every 6 kb sequence, co-dominantly
inherited and amenable to PCR amplification make them potentially very
useful as DNA markers. The main objective of the study was to measure the
deviations of genotype frequencies using three parameters F, F, and F_ and
gene flow (N m) among the breeds. The level of genetic differentiation, gene
flow and genetic structuring of three Indian cattle breeds, Gir, Kankrej and
Deoni were estimated using the genetic information from seven microsatellite
markers. The global deficit of heterozygotes across breeds (F, ) amounted to
20.38% (P<0.001). An overall significant deficit of heterozygotes across
populations (F_ ) of 20.38% (P<0.001) occurred in the analyzed loci because of
inbreeding within populations. Four loci contributed significantly to the
heterozygote deficit within population (F ) while all loci except ETH 225
affected the global heterozygosity deficit (F ;). The overall genetic
differentiation among breeds (F_,) was moderate (8.56%) but highly
significantly ditferent from zero. All loci except INRAD3S contributed
significantly (P<0.001) to the overall differentiation. The highest F_ values were




found for HEL-5 (0.232) and CSRM-60 (0.133), The overall N_m value indicates
a high rate of genetic flow between the populations (2.67). The high gene flow
between the breeds is in agreement with the breed history and their origin of
close proximity to the geographical area.

15. Biochemical polymorphism

A study was conducted by Singh and Bhat (1981) for estimating the
genetic diversity among 12 indigenous breed using gene frequency data on
serum albumin, alkaline phosphatase, amalyse, celluloplasmic, Hb, Tf, Beta
casein and Beta lactogloubulin and concluded a close relationship between
short horn grey cattle (Hariana, Tharparkar and Ongole) and between
coloured breeds (Gir, Sahiwal and Red Sindhi).

Singh et al (1972) reported that electrophoresis of serum samples from
1624 Ongple, Haryana, Kankrej, Gir, Sahiwal and Rath cattle revealed that 3 Hb
phenotypes, AA, ABand BB, were present in all the breeds. There were significant
differences between breeds and between herds in gene frequencies. Independent
segregation of genes of the haemoglobin and albumin loci was indicated.

Cattle possessing ] factor showed better performance than those
without it. Blood samples of 28 Gir cattle were typed for | antigenic factor by
Mishra et al (1974) and the frequency of occurrence was 64.3%. The study
indicated that frequency of occurrence of | factor in Gir animals was more
than Hariana, Ongole, Tharparker, Sahiwal x Holstein Friesian and Red
Sindhi x Jersey animals.

Velhankar et al (1977) conducted a study on haemoglobin
polymorphism in relation to puberty and sexual maturity in Gir heifers. The
distribution of Hb types among 64 Gir heifers was as A-35.94%, AB- 37.5%,
B- 25.26% and frequencies of HbA and HbB genes were 0.547 and 0.453,
respectively. In the study of 37 heifers with Hb types A, AB and B, it was
observed that the age at sexual maturity averaged 905.15, 877.54 and 954.76
days, respectively with highly significant differences between females of the

three types.



16. Selection indices for genetic Imporovement

Three selection indices were developed by incorporating an
economically important traits in different combinations viz., first lactation
vield, first lactation period, first dry period and first service period in Gir
herd. The r,,, values of |, incorporating all the traits, |, incorporating lactation
yield, lactation period and dry period and [, involving lactation yield and
lactation period were (1.54, 0.51 and (.08, respectively. It could be concluded
that selection index I, may be utilized to improve upon the overall
performance of Gir herd. (Bhadoria et al, 2004)

17. Breeding Farms of Gir cattle

*  Akshar Purushottam Mandir Gaushala, Gondal, Gujarat.

*  BAIF Magazari Farm, Zamp, Gujarat.

. Bhuvneshwari Pith, Gondal, Gujarat

*  Bochasanwasi Shree Akshar Purushottam Gaushala Trust, Bochasan, Gujarat.
*  Bomaby Pinjrapole, Mumbai,

*  Cattle Breeding Farm, Dag, |halawar, Rajasthan,

*  Cattle Breeding Farm, Bhuttwad, Rajkot, Dhoraji, Gujarat.

*  Cattle Breeding Farm, Junagarh, Gujarat.

*  (Cattle Breeding Farm, Kopardem, Sattari, Goa

*  Cattle Breeding Farm, Kopargaon, Jath, Dist. Ahmednagar, Maharashtra,
*  Chharodi, Kabirashram at Jamnagar,

*  Gujarat Agricultural University, Junagarh, Gujarat.

*  Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur, Madhya Pradesh.
*  Kasturba Krishi Khetra, Indore, Madhya Pradesh.

. Lok Bharti Gaushala, Sanosara, Gujarat.

*  Pinjrapole Sanstha Sangli, Sangli, Maharashtra.

*  Sabarmati Ashram Gaushala, Bidaj, Gujarat.

*  Sawaminarayan Sansthan at Sarangpur, Gondal,

*  Shree Nasik Panchvati Pinjrapole, Nasik, Maharashira.




Contact Agencies

= 5D Agricultural University, 5.K. Nagar

e  State Animal Husbandry Department, Goverment of Gujarat.

*  State Amimal Husbandry Department, Goverment of Rajasthan.

18. Export of Gir cattle

Centuries back, Cattle breeds like Kankrej and Gir of Gujarat
beautifully, physically confirmed, Ongole and Nellore breeds of South India
have been preferred for improving the genetic makeup of the exotic breeds.
The semen of Bos-indicus (the humped animal) has been extensively utilized
for producing better cow of the world. The result of production like Indian
cattle can be observed in the Zebu cattle of Brazil, cows of Australia,
Veninzuela, Mexico, South America, Africa as well as Eastern countries and
Arabia. The breed American Brahman produced from many Indian breeds
of cattle including Kankrej, Gir, Ongole, Nellore. In the European counties
and America, the Indian cattle are termed as Zebu cattle. The word Zebu is
derived from Spanish word Zebr, which means Indian weight carrying
animals.

Indu-Brazil (Ghanshyamji, 1989)

The Indian breeds Gir, Kankrej, Ongole were taken to Brazil and the
Brazilian interbred these Indian breeds and produced a breed of their own
referred as “Indu-Brazil”. Due to a ban in America to import Indian animals,
American breeders started importing the Indu-Brazil. From the year 1924
onwards, American Brahman is the product of Indu-Brazil. It has been
informed by the American Brahman Association that generally Indu-Brazil
animals are larger in size and skeleton, have better height and weight as
compared to Indian Gir, Kankrej, Ongole animals, hence are useful not only
for milk but also for meat purposes.

Contribution to Braham breed of USA (Briggs & Briggs, 1980)

The Brahman breed, originated from Bos indicus cattle, were originally
brought from India. Three principal strains or varieties were brought to the
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United States and used in the development of the Brahman breed are the
Guzerat, the Nellore, and Gir, In addition, the Krishna Valley strain was
introduced and used to a lesser extent. The general similarity of the Guzerat
strain to the cattle selected and developed in this country would indicate
that cattlemen working with the breed have generally preferred this type.
The Brahman, Bos indicus, is thought to have originated in India more than
4,000 years ago. Brahman cattle were introduced to Texas in the mid-1800s
and have since been bred with Hereford and Shorthorn cows to produce
animals more resistant to diseases and insects. Over the years southeastern
Texas has become the major breeding center for the American Brahman.
There are more than thirty breeds of Bos indicus, but only four-Guzerat, Gir,
Mellore and Krishna valley (all named for place names in India except for
the last, which is named for a river there) have figured in the development
of the distinct American Brahman. In 1923-24, 90 bulls of the Guzerat, Gir
and Nellore types were imported from Brazil. In 1925, a second importation
from Brazil, including 120 bulls and 18 females, reached this country. Both
groups were shipped to Mexico and driven overland to the United States.

American Red Brahman- Grey Brahman (Ghanshyamji, 1989)

The Gir breed of India has ability and capacity to transmit its red
colour easily and precisely. In Brazil the interbreeding Kankrej with Gir,
Brazilians have produced Indu-Brazil. Having introduced Indu-Brazil in
America and breeding through with these, the animals produced possessing
the red colour are called “American Red Brahman”. Even today we can see
Red Brahman, the progenies of Gir and Kankrej. The American proudly says
the red colour transmitting capability found in Gir is not found in any breed
in the world. As such between 1924-25 whatever, breeding was done by
imported Brazilian produced mostly red colour animals. The Americans
preferred such red coloured Brahmans because of the colour, beauty, and
milk with their muscular body; having a very docile temperament is the
base and prime attraction of the Americans. The Red Brahman with a very
big frame, well build symmetrical body are also called as “Texas Gir”. Though
in general the strength of Grey Brahman is more however, some fancy
breeders who adore red colour and muscular body preferred to have 75%
Gir and 25% Indu-Brazil in their animals,




Among milch breeds of Indian cattle, Gir is more popular in western

India and even in other countries as Southern USA, South America (especially
Brazil) and Australia for developing tropically adapted dairy/ beef cattle
breeds. Brazil, Mexico, USA and Venezuela have imported these animals
where they are being bred successfully.

19. Recommendations

The genetic improvement of Gir cattle needs more attention and in a
well planned manner using recent advancement in the field of animal
breeding and molecular genetics.

The elite bulls of nucleus herds may be tested either through associ-
ated herd progeny testing programme with a networking of organized
herds/ Gaushalas or through field progeny testing programme.

The proven bulls with high genetic merits should be used in the field
for genetic improvement of Gir cattle.

There is a need to increase the coverage of breedable females through
artificial insemination to an extent of at least 50%.

A breed society should be formed in the breeding tract. All the elite
females maintain in the rural management conditions throughout the
breeding tract should be registered in the breed society. The breed so-
ciety may also take up certain programmes of genetic improvement
and health aspects.

Periodic census of Gir cattle essentially required so as to know the time
trend of Gir population and reasons for the trend.

The performance recording of the Gir cattle under rural environmental
conditions is an important aspect of genetic improvement programmes,
therefore, there is a need to conduct field performance recording of
this breed in at least selected pockets.

The breed has export potential which may be exploited.
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List of Abbreviations

AH. - Animal Husbandry

AFC : Age at first calving

AFO $ Age at first oestrus

AFF5 - Age at first fertile service
BAIF : Bhartiya Agro-lndustrial Foundation
BLAD ] Bovine leukocyte adhesion deficiency
BLUP : Best linear unbiased prediction
BolA : Bovine lymphocyte Antigen
BQ : Black Quarter

Cl ; Calving interval

CF i Cardiac freq

cv ; Coefficient of variation

d : Days

pr :

F : Fernale

: First two calving interval
FCl } First calving interval

FDOP £ First dry period

FLL ; First lactation

FLMY ; First lactation milk yield
FMD ; Foot and mouth disease

Gr : Geslation period

h* : Heritabilty

Hb 3 Hemoglobin

HF : Huolstein Friesian

LL Lactation length

LMY Lactation milk yield

LPY Lactation peak yield

M Male

m Month

MHC - Major histo-compatibility complex
msi i Mean sea level

MY : Milk yield

N : Number of observations

RF : Respiratory frequency

RT - Rectal terperature

sClI Second calving interval

SE Standard error

SNF Solid not fat

SP Service period

Tl Third calving interval

THI Temperature humidity index
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