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Dr. S.PS. Ahlawat FOREWORD
DIRECTOR
Cattle husbandry has been an integral part of Indian agriculture. The mega
cattle biodiversity of the country is represented by more than 30 breeds evolved in
different agro-climatic regions. The cattle population of the country has been reduced
from 198.88 million in 1998 to 185.18 million in 2003 i.e. decrease of 6.89% in five
years. This decline is mainly due to fast changing socio-economic levels of farmers,
ecological profile, and shrinkage in grazing land. Further, there has been dilution
in breed purity due to over emphasis on crossbreeding with exotic cattle or
uncontrolled breeding under rural managemental conditions.

Most of the reports available in the literature are based on the performance of
the animals maintained at organized herd. The ICAR has initiated a Network Project
on Animal Genetic Resources in the later half of 8" five-year plan. Initially four
cattle breeds were taken for survey and phenotypic characterization and Deoni
was one of them. The survey project on Deoni cattle was completed in coordination
with Marathwada Agricultural University, Parbhani. Further, the Scientists of
NBAGR, Karnal have completed the molecular genetic characterization of this breed
using microsatellite markers. Deoni is dual-purpose cattle breed of Maharashtra,
which is a source of livelihood for small and marginal farmers and landless labourers
of thatarea. Deoni cattle need genetic improvement through optimum policies and
their proper implementation under field conditions.

The Scientists of SWG (Cattle) have compiled all the information available on
performance and management of Deoni cattle in form of the Monograph in an
appreciable manner. | hope this document will be helpful for policy planners in
making suitable strategies for genetic improvement of Deoni and also for researchers
and livestock owners,

(S.P.S. Ahlawat)



PREFACE

Deoni, a dual purpose breed of Bos-indicus species of cattle is also known as
Dangari. It has been evolved from a strain descended from a mixture of Gir, Dangi
and local cattle. The breed derived its name from Deoni taluk of Latur district of
Maharashtra. Deoni breed is distributed all over the Latur district, south east of
Parbhani, Osmanabad district and South West of Nanded district of Maharashtra
state. Deoni cattle are also found in adjoining areas of Andhra Pradesh and
Karnataka state.

Deoni is a medium heavy animal. It is found in three colour variation viz
Wannera, Balankva, Shevera. The body of Deoni animals is prominent, board,
slightly budged and generally white in colour in all three variants. Deoni possesses
well prominent, bright, alert eyes with black eyelashes and eyebrows, long drooping
ears with slightly curved tips and smooth notch at the tip, medium and thick horns,
short neck, deep and wide chest, thick and pendulous muscular dewlap, thick and
loosly attached skin, long whip-like tail which is reaching below the hock joint
with black and white mixed colour switch, well attached medium sized milky udder
with squarely placed black teats. The overall lactation milk yield is approximately
900 litres. The age at first calving and inter calving period are about 46 months and
450 days, respectively. Deoni bullock pair are able to pull the load of 10-11 quintals
using wooden heavy cart with wooden wheels on Kachha roads. They are also able
to pull 3 tonnes loads of sugarcane by tar roads for about 10-15 km. distance without
rest. In this monograph, an attempt has been made to describe the Deoni breed in
totality using the information of organized as well as farmers” herd.

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 also
wish to put our heartiest thanks to Dr. S.P.S. Ahlawat, Director, NBAGR, Karnal
for providing direction, and support in completing the assignment. We are also
thankful to the authorities of Marathwada Agricultural University, Parbhani for
providing necessary support to the Survey Unit on Deoni cattle under Network
Project on Animal Genetic Resources. We are also thankful to different divisions/
Sections of Bureau like library, computer and photography sections.

Authors



CONTENTS

~ Origin and geographical distribution
. Topography of the breeding tract
Climate of the breeding tract
Vegetation in the breeding tract

. Demographic distribution

Breed Characteristics

Physical traits

Morpho-metric measurements
Growth performance
Production performance
Analysis of milk

Reproductive performance

RAEFTEREE

Draft performance

Feeding and management practices

Disease prevalance

List of Livestock Farms of Deoni cattle

0. Genetic Characterization

10a. Sampling and DNA Isolation

10b. Microsatellite Markers

10c. PCR based Genotyping

10d. Analysis of Molecular data

10e. Genetic Relationship between Marathwada cattle

10f. Published information on genetic characterization
of Deoni cattle

11. Recommendations
12. References



ORIGIN AND GEOGRAPHICAL DISTRIBUTION

The Deoni breed of cattle, sometimes also known as Dangari (Which means
4 the hills”), has been evolved within the last 200 years. It is claimed that it has
wen developed from a strain descended from the mixture of Gir, Dangi and local
e A contribution from the Gir type of cattle is quite evident in the information
he head and ears, and also of the horns to a certain extent. The breed also shows
=t similarity in general conformation and ruggedness to the Dangi cattle breed
arashtra state.

bution of Deoni Breed of Cattle

The breeding tract of Deoni lies in the Balaghat range of Sahyadri hills. The
ghat range extends from Kannad taluk of Aurangabad district to Deglur
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Fig. 1: Native tract of Deont Cattle



taluk of Nanded district of Maharashtra. The breed derived its name from Deoni
taluk of Latur district. In a detailed survey conducted under Network Project on
Animal Genetic Resources revealed that Deoni breed of cattle is distributed all
over the Latur district, South-east of Parbhani and Osmanabad districts and South-
west of Nanded district of Maharashtra state. Deoni cattle are also found in the
adjoining areas of Andhra Pradesh and Karnataka states.

The Taluk-wise distribution along with respective population densities in
each district is given in Table-1.

Table-1: Taluk-wise population density of Deoni Cattle

District Taluk Density
Parbhani Gangakhed Low
Latur Udgir High
Ahmedpur High
Chakur High
Nilanga High
Latur Low
Ausa Low
Renapur Low
Nanded Mukhed High
Degloor Low
Osmanabad Umerga Low
Kalamb Low

The animals of Deoni breed, true to the type, are seen in Latur district and
particularly in Udgir, Ahmedpur, Chakur and Nilanga taluks of Latur district.

[2] TOPOGRAPHY OF THE BREEDING TRACT

The breeding tract in Marashtra state is located approximately between 1735
and 20°05'N and between 7516 and 78°15E. The total area of distribution is about
11,240 sq. Kms. The elevation of the tract ranges from 409 to 455 meters above MSL.




e Deoni breeding tract in Maharashtra is spread over 12 talukas through which
we are two major rivers viz, Manjra and Mnyad. The water is the main constraint
sercultural production in the area. The soil of the tract varied from medium
 to black cotton. The Balaghat ranges of Sahyadri hills are scattered through
3 tract.

CLIMATE OF THE BREEDING TRACT

The climate of the breeding tract of the Deoni is generally hot throughout the
sar except some winter months. The mean maximum temperature of the tract
wed from 29 to 44°C while the mean minimum temperature varied from 9 to 27"
mean annual rainfall varies from 750 mm to 890 mm. Nanded and Parbhani
Sstricts receive rainfall more as compared to Latur and Osmanabad districts. The

amum rainfall in the tract is seen during June to September in south-west
o period. The relative average humidity of the tract ranges from 49 to 54%
sle the minimum humidity from 9 to 12% and maximum from 79 to 85%. The
verages of metrological data for three years1996-99 is given in Table-2.

2: Climate of native tract of Deoni Cattle
Annual Monthly Month Monthly ~ Month

Mean Mean (Max.) Mean (Min.)
33.15 42 May 283 December
188 2% May 83 December
and January
718 89 December 40 May
420 66 August 17 May
980 2419 July - March,
January
62 18 August . March,
rainfall days
January




[4] VEGETATION IN THE BREEDING TRACT

The reserved or well maintained grazing lands are not in the tract but some
of the fallow government land and forest land are used for grazing purposes.
The vegetation in the tract has been summarized in the Table-3.

Table-3: Vegetation in the Breeding tract of Deoni Cattle

Type of Vegetation Common Name Botanical Name

Cereals Sorghum Sorghum vulgare
Bajra Pennisetum typhoides
Paddy Oryza sativa
Wheat Triticum aestivum
Maize Zeamaize

Pulses Moong Vigno radiata
Urd Vigna mungo
Arhar Cajanus cajan

Other Cultivable Oilseed Groundnut Arachis hypogea

/ Cash crops
Sunflower Helianthus annus
Cotton Gossypium hirsutum
Sugar Cane Saccharum officinarum

Grasses Marvel Dicanthium annulatum
Kuntha Teachninusum pilosum
Dongri (Kusali) Heteropogan contratus
Pawana Sahima nurvestum

Trees Neem Azadiracta indica
Babool Accacia nilotica
Tamrind Tamarindus indicus
Mango Mangifera indica L.

[5] DEMOGRAPHIC DISTRIBUTION

In a study under Network Project on AnGR, the demographic distribution
of Deoni cattle was studied in 69 randomly selected villages (49 high desity and




_ ada regmn of Maharashtra state. The study indicated that cattle, buffalo,
'_ 7. goat, horses, donkey, camel and pig are the prevalent species of livestock
%2 reared by the people. The cattle population included Deoni, Red Kandhari
] ar breeds besides nondescript and crossbred animals. The distribution of
i cattle was 9.22% of total livestock and 23.05% of cattle population, which has
peen depicted in the Table-4,

: Distribution of Deoni Cattle in the Survey Area

Centre Total population % Deoni cattle amongst
Livestock  Cattle Deoni Livestock  Cattle
RaniSawargaon 6322 2843 155 245 545
ShinurTajaband 3508 1311 258 7.35 1968
ekt 5815 2187 81 1.39 3.70
a 2669 1208 256 959 21.19
Gudsur 6473 2025 426 6.58 21.04
‘Nagaigaon 5559 2439 612 11.01 25.09
Mukramabad 5962 2542 292 4.90 11.49
Deoni 6099 2093 1005 16.48 48.02
Deverjan 4934 2064 1209 24,50 58.58
Shirur 3740 1088 604 16.15 55.51
ShinurAnantpal 6566 2572 893 13.60 34.72
Chakur 5765 2703 616 10.69 22.79
Muaj 6474 2888 39 0.60 1.35
Total 69886 27963 6446 9.22 23.05




The herd composition consisted of 33.61% breedable females, 1.57% breeding
bulls and 41.05% of working bullocks. The proportion figures of Deoni animals of
total cattle available in 69 villages, when superimposed to the cattle census 1992
figures of these districts of Maharashtra state, it was found that approximately
1,18,945 Deoni cattle are available in the breeding tract. The district-wise estimated
population is as under:

Parbhani 5,014
Latur 97,002
Nanded 14,882
Osmanabad 1,947
Total 1,18,945

Anapproximate figures of total livestock, Cattle and Deoni cattle were obtained
in August 1996 and August 1998, It was revealed that the total livestock and cattle
populations increased by 3.79% and 11.04%, respectively in two years whereas, the
population of Deoni was reduced by 8.78% during the same period, It clearly shows
a declining trend of Deoni cattle in the breeding tract calling an urgent need for
conservation of this breed.

Fig. 2: Deowi Cote (Wannera)



Fig. 3: Deoni Cow (Balankya)

18] BREED CHARACTERISTICS

$8a] Physical The Deoni is a medium heavy animal. It is found in three colour
Traits: variations viz. Wannera, Balankya and Shevera.

Body: Moderately developed, symmetrical with clearly defined muscles.
Males are more developed than females.

Body Colour: Clear white in Wannera and Balankya strains, whereas, irregular
black spots are there on all over the white body in Shevera. The

r"l',Qv 4: Deomr Cow (Shevera)



Head:

Forehead:
Ear:

Horns:

Eyes:

Hump:
Neck:

Dewlap:

Chest:

Barrel;

Loin and hips:
Rump:
Thighs:

Limbs:

head is partially white in Wannera. It is black in colour at the
sides of face i.e. on the chicks and behind the eyes. Sometimes
complete black coloured head is observed. In Balankya complete
white body and head is observed except black coloured spots are
seen on lower side of body or in between hind legs and on the
fore or hind legs (Knee joint, hock and cannon).

Masculine, alert, broad and slightly convex. Hold high on the a pex
of the neck with majestic look. The colour of the head is black and
white in Wannera and Shevera, whereas, complete white in
Balankya strain. The complete white head is observed at the birth
in all the strains and it appears slightly black in Wannera and
Shevera after 2-3 months.

Prominent, broad and slightly budged, generally white in colour
in all the three variants.

Long, drooping with slightly curved tips and smooth notch at the
tip, colour is gray white or complete white with black inner surface.

Medium, thick, apart, emerged from sides of the poles behind and
above eyes in outward and again curving upwards. The tips are
blunt.

Prominent, bright and alert with black eye brows and eye lashes
are observed in the Balankva strain.

Massive, well developed in males and small in size in females.

Short, strong and well developed crest and clearly developed
muscles in bulls.

Thick, pendulous, muscular with folds. It is more pendulous in
males compared with females.

Deep and wide.

Broad and well ribbed. Back is broad, straightand medium in length,
Navel flap is medium in cows,

Broad and hips wide apart.
Medium, inclining slightly to the tail.
Wide, muscular and well developed.

Well set, straight and strong.




Neat attachment, free moving, well muscled.

Generally black and symmetrically placed. The hooves are slightly
reddish white in colour at the birth and it becomes clear black as
age advances.

Thick, loosely attached with body. The hairs are smooth, short, and
straight. The skin colour is generally whitish black.




Sheath:
Tail:

Udder:

Scrotum:

General
appearance:

Normally neatly attached, medium pendulous.

Long whip-like, reaching below the hock joint with black and
white mixed colour switch.

Well attached, medium sized, milky udder with squarely placed
black teats.

Good sized, well down, blackish and just small at the neck.

The three strains are more or less similar in general appearance but
comparatively the Wannera and Balankya are completely similar
in body conformation and size and the Shevera is slightly smaller
in size.

Basic Temperament: Docile and calm.

[6b] Morpho-metric Measurements

The morpho-metric measurements viz. Height at withers, Body length, Chest
Girth, Horn Length, Ear length and head length of all the categories of Deoni cattle
are depicted as follows:

SN Category N Horn Ear Head cG BL Height

1 08m 188 17.3£0.52 27.2:0.83 78.8+229 68.241.43 76.4+1.32
2 46m 246 19.640.60 31.9+1.20 9464385 78.5+41.86 86.5+1.87
3 79m 288 21.5+0.48 36.4+1.03 107.0+3.26 87.9+1.98 093.8+2.20
4 10-12m 317 1.0£0.38 23.1+0.46 38.9+1.08 114.5+3.31 93.3:2.34 985+3.46
5 1318 m 373 244035 2464034 4194109 12494273 101.6+1.50 107.641.50
6 19-24 m 354 384046 2544043 447+1.06 12974531 10354259 112.5+2.23
7 >24m 368 6.2:0.73 27.5+£0.35 48.0+093 144.8+2.81 116.4+2.06 122.1+2.39
8  Breeding bulls 52 7.241.29 2554130 5494710 173.6+6.08 135.1+7.60 189.646.25
9  Bullocks 731 19.9£0.92 26.7+0.34 537+0.83 163.641.55 129.6+2.28 134.4+2.03
10 Cows 1007  17.6:0.74 26.2+40.52 49.8+0.91 151.841.92 120.1+2.16 122.241.23

m= manths, N= Number of ebservation, Hom= Length of horn, Ear= Length of ear,
Head=fength of head, (G= Chest Girth, BL = Body Length, Height= Height at Withers
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Four different body measurements of 48 adult Deoni cows maintained at
w0 farms were taken and analyzed by Deshpande and Singh (1978). The average
sody length, height and circumference and belly girth were estimated as 132.2
: 'hm cm, 168.3 cm and 193.8 ¢m, respectively. The authors also found highly
phenolypic correlations among different body measurements.

] Growth Performance

The growth of Deoni cattle at different ages were studied by Rotte et al
7a). which are presented in the Table-5.

5: Age-wise body weight and daily gain in Deoni Cattle

Male Female
Body wt. in kg Daily gaining Body wt.inkg Daily gaining
22.16:0.54 - 20.86:0.81 -
56.40+3.01 190 59.0412.78 212+16.00
93.00+11.87 253.00+59.00 90.05£3.19 227.00£26.00
152.15£16.13 327.00+37.00 156.33£13.13 323.00+66.00
211.76£25,71 327.00+57.00 212.41£18.13 304.00£54.00

Rotte ot al (1987) reported the body weights of adult male and female Deoni
« as 620 to 680 kg and 432 to 485 kg, respectively.

Production Performance

The milk recordings of Deoni cows were undertaken under Network Project
w AnGR at monthly intervals in 13 villages. The recording was done on 597 cows
ent stages of lactation and parity. During milk recording, it was observed
the farmers allow the calves to suckle their dams before and after milking.

In addition, it was observed that some farmers do not draw the milk from all
4 _'ﬁw teats but they leave one or two teats un-milked for suckling especially by
e male calves. Hence the milk yield data was considered as partial milk yield.

The overall Lactation Milk Yield (LMY) was obtained as 868.24+49.56 liters.
swerall monthly average milk yield from first month of lactation to tenth month
n are depicted in the Table-6.

11



Table-6: Month-wise milk production of Deoni Cattle

SN Centre Months Total
1 2 3 4 5 6 7 B 9 10 1
1 Rani 1024 995 B84 779 694 561 442 35 273 220 185 6382
Sawargaon  (17) (21) (1) @0 (B (@9 (29 260 (18 013 M
2 Shirur 75 739 810 828 853 787 731 660 511 406 - 7008
Tajdband 0 (@ @3 (51 59 (53 (49) “n 4y @)
3 Jalkot 1019 1059 1104 1174 1111 1093 1085 985 724 557 - 4908
21 22 @4 @8 (@ @8 (23 {22) @0 (20
4 Hal 784 795 B36 819 776 733 657 554 425 275 230 6882

@) 4 G0 @8 @) @ @) @ (e (185 @

5 Gudsur 1050 1011 1026 1033 1055 859 770 614 487 206 170 8280
(1B (16 (19 (4 (@ @) @ @ @ @ 0

6 Nagalgaon 1026 1060 1058 996 925 771 651 539 406 383 26 8196
(18 @) (@ @) @9 (9 (@ @) 9 (14 B

7 Mukemabed 926 929 890 836 846 772 723 643 407 331 189 7580
® (15 @ @) (@ 6 (0 @6 @) @ 0

8  Deverian 1253 1269 1243 1154 1090 966 809 503 436 205 - 900.8
B4 @3 @8 @B BN 9 @4 (19 (14 @

9 Deoni 1198 1260 1315 1809 1305 1156 908 609 433 155 - 9648
(24) (26) (33) 43 (43 (8 (9 (8 @0 (1)

10 Shirur 1627 1599 1493 1398 1460 1436 1169 %49 847 511 - 12290
M 4 @) B @2 48 4s @6 (38 (30

11 Shirur 1223 1205 1203 1128 999 926 884 8.1 763 759 736 10636

Anantpal (18) (33) (46 (53 (61 (73 (B0 (74) (55) () {17

12 Chakur 1054 1108 1083 1026 937 854 712 624 464 313 194 8374
(105) (1) (116) (113) (96) (%) (93) (95) (92) (86) (M)

13 Mulal 931 978 861 758 672 542 43D
4 6 e B @ N

Overall 1068 1076 1063 1019 979 882 767 3593 467 332 157 8682

1623 4617 4579 4576 4635 4675 4593 4651 4539 1545 575 4496

It was also noticed that in late lactation, usually from six months onwards,
the calves were not allowed to suckle enough milk but were used only for let down
of milk. On the other hand, some farmers do not milk their animals if the male calf
is there and calves were allowed to consume all the milk. Rotte ef al (1987) has also
reported average lactation milk vield of Deoni cattle as 869 liters in average lactation

12



7. lbys. They also reported average of six lactations in life of a cow,
paoamum of 11 lactations were found in a life of a cow. Padwal ¢t al
wted mean lactation vield of Deoni cows as 1120 + 62.89 kg with mean
B 31.44 kg in elite females, Deshpande and Singh (1977a) observed
5 @ as mean lactation milk vield in Deoni cows. The average peak yield
% o attain peak vield were reported as 4.48 + 0.12 kg and 33.3 days,
wely in Deoni cattle by Deshpande and Singh (1977a). They also reported
i positive and significant correlation between peak yield and lactation
il Dhumal ef al (1993) estimated the lactation milk vield and lactation
 as 60525 kg and 277 + 9 days, respectively based on 171 records of
during 1975-90.

e Iactation period on Deoni cows ranged from 169.4 + 1.58 to 474.66 +
Says, with a mean of 317.55 + 4.2 days (Padwal ¢t al, 1977). A maximum of
 of the population had lactation period of 32542 + 15.45 days. Deshpande
ngh (l???b) reported the lactation period of Deoni cows as 293.3 + 2.9
b repeatability estimate of the trait as 0.21.

omi cows exhibit longer dry period of 167.78 £ 7.3 days (Padwal et al,
and 1770242 days (Deshpande and Singh, 1977b) and service period of
days (Deshpande and Singh, 1977c) under Farm conditions. The genetic
= plays relatively very little part in exhibiting the dry period; therefore,
sgemental aspect needs to be improved to minimize the dry period.

of Milk of Deoni Cows

1& fat content in the milk was also analyzed and overall average of Fat %
s estimated as 4.3% under the Network Project on AnGR. The milk fat an SNF
se reported as 4.3% and 9.69, respectively by Rotte et al (1987). Patange (1972)
rted the fat, SNF, Total solids as 4.8%, 9.37% and 14.48%, respectively. Hashmi
3) estimated the fat, SNF, Total solids and Ash content as 4.31%, 9.70%, 13.97%
0817, respectively. Sontake (1975) estimated the fat, SNF and Total solids as

9.73% and 13.97, respectively.

The physico-chemical properties of Deoni cow milk were also studied which
summarized in the Table-7.

13



Table-7: Milk characteristics of Deoni Cattle

Author Specific  pH Natural Viscosity Electircal Refractive
gravity acidity (%) (%) conductivity  index
(in mhos)
Patange(1972) - 6.58+0.02  0.15+0.003

Hashmi(1975)  1.0327 - - S ~
Sontake(1975)  1.0827 6.62:0.0056 0.057+0.0008 0.057+0.000 8 4.51£0.03 1.34x0.00

The chemical constituents of milk of Deoni Cows as studied by different
authors given in Table-8.

Table-8: Chemical constituent of Deoni Cow’s milk

Author Total Casein Lactose Calcium Phosphorus
Prptein (%) (%) (%) (%) (%)

Awartirak (1974) - - 0.181:0.006  0.199:0.14

Hashmi (1975) 3.87 2.91 4.94 -

[t was seen that the fat, SNF and TS increased with the advancing stage of
lactation. The fat content increased steadily up to 6™ month and thereafter rapid
increase to end of lactation was observed. Pantage (1972) reported that calcium
content of Deoni cow milk decreased in earlier part of lactation and reached to
minimum at 6" month and thereafter it again increased till end of lactation. The
composition of Friesian x Deoni and Jersey x Deoni was also studied by Hassan
(1978) and Pusadakar (1985). The percent total protein, fat, SNF and TS were
estimated as 3.79, 4.65, 9.01 and 13.66, respectively in Friesian x Deoni cow milk
and 3.95, 5.17, 9.20 and 14.36, respectively in Jersery x Deoni cow milk.

[6f] Reproductive Performance

The data on reproductive traits of females were collected on cows and heifers
by the observations and information provided by the farmers. The average age at
first oestrus, age at first conception, age at first calving, service period, inter-calving
period and gestation period were 35.6+0.53 m, 36.6+0.54 m, 45.7+0.52m, 170+7 d,
447+8 d and 277+1 d, respectively. The calvings were found to be distributed
throughout the year. The average number of calving in the total life span were 6 to
7. It was also observed that one Deoni cow had calved 16 times in her life span of 21

14




Lo twinning was found in the Deoni cows. The center-wise averages of
ion parameters are depicted in Table-9.

% Reproductive performance of Deoni Cattle

N AFO AFC AFCa SP c GP
50 33.8 34.6 43.7 222 501 279
7 37.7 37.8 46.8 189 463 274
42 36.3 36.6 45.6 188 464 276
62 36.0 37.0 46.0 196 474 278
65 38.5 38.6 47.6 158 438 280
106 36.6 38.3 474 177 456 279
82 36.2 38.2 47.2 151 429 278
111 32.6 332 42.8 149 427 278
114 35.1 35.8 44.8 167 445 278
82 32.5 33.1 42.0 128 399 2nM
74 34.1 36.4 454 132 410 278
124 36.1 374 46.5 177 453 276
18 37.5 38.9 47.9 175 456 281
1007 355+ 36.6+ 457+ 170+ 47+ 2T+
0.53 0.54 0.52 7.00 8.00 1.00

Fig. 7: Rear

I

udder of a Deomt Cow
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s A7~ Age at first oestrus in months; AFC- Age at first conception in months; AFCa- Age at first calving in months; 5P-
5 O (ahving interval in days; GP- Gestation Period in days.



Fig. 8: Deoni Heifer

- : 1

e

Fig. 9: Deoni Male Caif (18 Months old)
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Fig. 11: Deont Bull Calf (1Year)
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The Deoni bulls are used for natural service by the farmers and for artificial
insemination with frozen semen by the Department of Animal Husbandry, Govt.
of Maharashtra. The selected males of Deoni cattle were allowed for breeding at
the average age of 30 months.

Padwal et al (1977) studied the data on AFC of the herd at Cattle Breeding
Farm, Udgir. They found that of the total breedable cows, 7.94% dropped their first
calf at the age of 893.80 £ 17.17 days with a CV of 4.28%; 11.11 % cows calved at
1073£9.52 days; 6.35% at 1139.75+12.87 days, 11.11% at 1232.00£5.73 days; 23.81%
at 1398.93 days; 19.05% at 1448.08 £ 6.93 days and 20.63% at 1535.23£7.64 days. The
AFC reported by Kakde et al (1976a) and Deshpande and Singh (1977) are on the
higher side to that of the AFC reported by Padwal et al (1977).

The inter-calving period in Deoni cattle were also reported as 466 + 4.6 days
(Deshpande and Singh, 1977c) and 462.33 + 12.33 days (Padwal et al, 1977). Bhat
et al (1979) compared the inter-calving period for various indigenous breeds viz.
Deoni (14.8 £ 0.3 months), Gir (15.7 £ 0.5 months), Red Sindhi (14.7 + 0.3 months),
Sahiwal (15.0 £ 0.6 months), Hariana (19.5 + 0.5 months) and Tharparkar (19.3 +

=

Fas B

Fig. 12: Deont Bullock Pair
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21 Based on this study, it may be inferred that the inter-calving period

Je is comparable with other indigenous breeds of cattle. The breeding

of Deoni cattle has been recorded as 72.93 + 1.73% witha CV of 13.46 %
+ al (1976¢), which is low.

wbservations were recorded from 25 pairs of Deoni bullocks from
wcations for load hauling capacity as well as farm operations. It was
hat the Deoni bullock pair was able to pull the load of 10-11 quintals
=n heavy cart with wooden wheels on kaccha roads. They are able to
amum of 28-30 quintals of load using light steel bullock cart with tyre
o the tar roads. They are able to pull 3 tonnes load of sugarcane by tar
about 10-15 km. distance without rest. In the field operations they are
5 useful for ploughing. One pair of bullock can pull the medium plough
@t 7 to 8 hours a day and can plough about half an acre of land. The
flocks are useful for field operations and transport in rainy season or in
mer with ambient temperature of 35 to 38° C. The Deoni bullocks reach
m potential for agricultural works around 5-6 years and they maintain
ely for about 10 to 12 years of age.

oite of al (1987) reported that Deoni bullock pairs are preferred for heavy
=y reported following about the draft capacity of Deoni bullocks:

Harrowing- 1614.6 sq. meters per hour
Mogda- 1682.3 sq. meters per hour
Ploughing- 594.3 sq. meters per hour

Three quintals load at the speed of 3.72 km per hour

Six quintals of load at the speed of 3.64 km per hour
Fifteen quintals of load at the speed of 3.55 km per hour
Twenty quintals of load at the speed of 3.34 km per hour

19



o
1

b
” - ._..I !

s
el F A i
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7] FEEDING AND MANAGEMENT PRACTICES

The average family size of Deoni owners was approximately 7 and literacy
percent varied from 40 to 75% in the breeding tract. The average land holding was
obtained as 8.5 acres but 11.72 % land were irrigated and rest rain-fed. The average
herd size was 2.5 animals, ranging from 1 to 16 with majority of herds having 3 to
5 animals.

Deoni cattle are maintained under semi in tensive system of management. They
are traditionally reared on grazing in fallow lands, dry lands or on bunds of the
farms. The developed pastures were not observed in the breeding tract. The voung
stock and female adult animals are allowed for grazing from 8.00 a.m. to 5.00 p.m.
The adult male (working) are allowed for grazing after 5.00 p.m. to 7.00 p.m. ie.
after they are free from the agricultural work and before starting the work ie,
between 6.00 a.m. and 8,00 a.m. Usually the breeding bulls are stall fed. The working
adult males are also stall fed during afternoon hours and at night. The fodder
production was found to be undertaken by only 12.7 per cent farmers, in which,
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ghum are specially cultivated as green fodder. All farmer/breeders
attle with byvproducts of crops like Kadbi, paddy and wheat straw,
ops, etc. The calves are allowed to suckle their dams before and after

in the breeding tract from late June to November. Besides
mmals are fed with dry fodder like Sorghum and Bajara stovers,
nd, Arher haulms. Wheat and Paddy straw, etc. The quantity of dry
on the availability of green grass in grazing areas. During
3 IS scarce or not available, concentrate is given to only
g bullocks. The tree leaves like Tamrind, Mango, Babool
-idau' fodder during periods of draught. Deoni young
0 utilize poor quality roughage efficiently. The breeding
ery effectively by some of the interested farmers

b i either in separate house or part of the owner’s

i ‘l]! animals are also housed in the open area during

e Out of the total farmers enumerated, about 50% animal

- arETnRals iltheapen area and only 3% owner house their animals

i sest are housed in kaccha houses, thatched with dry grass or

#s. The breeding bulls are specially cared. The calves are allowed

| Hugbout the lactation and no weaning is practiced in the

g stock and males up to 18 to 20 months of age are trained

"‘ tions They are usually castrated at 30 months of age. The
s of age are used for transportation work.,

EASE PREVALANCE

on collected from the farmers and veterinary institutions in the
; =d that the occurrence of outbreaks for Foot and Mouth disease
regular vaccination in often. Incidence of diseases like Rinderpest, Black
wccidiosis, were also recorded. In addition, diseases such as Mastitis,
#a were also reported. However, the severity of above diseases was not
= compared to the exotic crossbred maintained by the same farmers. The
mrlahtv was found to be negligible and breed was found to be
d well adapted for tropical draught prone areas.
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[9] LIST OF LIVESTOCK FARMS OF DEONI CATTLE

Andhra Pradesh
1. Deoni Cattle Breeding Farm, Gudgaripalli.

2. Cattle Breeding Farm, Kampasagar, Zahirabad.

Karnataka
1. University of Agricultural Sciences, Dharwad
2. Deoni Cattle Breeding Farm, Bidar.

Maharashtra
L. Govt. of Maharashtra, Udgir

2. Marathwada Agricultural University, Parbhani

BREEDERS ASSOCIATION

Maharathwada Deoni Cattle Breeding Association, Latur.

[10] MICROSATELLITE BASED GENETIC CHARACTERIZATION

[10a] Sampling and DNA Isolation

Blood samples (7-8 ml) were collected randomly from 50 unrelated animals
of Deoni cattle from its breeding tract of the Marathwada region of Maharashtra in
line with MoDAD recommendations (FAO, 1998). Genomic DNA was extracted
from the whole blood using proteinase-K digestion followed by standard phenol-
chloroform extraction procedure.

[10b] Microsatellite Markers

A panel of 25 bovine specific microsatellite markers (BM1824, ETH3, ETH10,
ETH152, ETH 185, ETH225, HEL5, HEL9, ILSTS005, ILSTS006, ILSTS011, ILSTS030,
ILSTS033, ILSTS034, ILSTS054, INRADO5, INRA035, INRA063, MM8, MM12,
CSSMe66, HAUT24, HAUT27, ILST002) recommended in MoDAD project of FAO
(1996) for cattle genetic diversity studies was selected for genetic characterization
and revealing the extent of the genetic diversity in Deoni cattle.
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[10c] PCR Based Genotyping

Polymerase Chain Reaction (PCR) was carried out in 25 ul reaction volume
containing 1.5 mM MgCl,, 200 mM dNTPs, 50 ng of each primer, ~100 ng of template
DNA and 0.5 U of Tag DNA Polymerase (Promega Corporation, Madison, WI,
USA) using PTC-100 thermocycler (M] Research Inc.,, MA, USA). PCR cycling
conditions were: 2 min at 94°C, followed by 30 cycles of 1 min at 94°C, 1 min at
annealing temperature (52-64 °C) of each primer, 1 min at 72°C and final extension
of 10min at 72'C. PCR amplified products were resolved on 6 % Urea-PAGE
denaturing sequencing gel at 75W (Bio Rad Sequi Gen GT apparatus) and visualized
by silver staining (Bassam ¢t al.1991). Allele sizes were estimated using 10-bp ladder
(Invitrogen). The genotypes were visualized on denaturing sequencing gel
electrophoresis after silver staining (Fig - 14). and Genotype of each individual
animal at 25 different loci was recorded by direct counting,

[10d] Analysis of Molecular Data
Within Breed Genetic Variability

Genotype of each individual animal was recorded from the silver stained gels
for different type of alleles as well as the homozygous or heterozygous state of
animal. Different measurements of within breed genetic variations viz. number of
alleles, allelic frequencies, effective number of alleles (N ), observed heterozygosity
(H,), expected heterozygosity (H ) were estimated using POPGENE software
package (Yeh ¢t al. 1999) to assess the variability at DNA level in the Deoni cattle.
All the loci were found to be effective in detecting polymorphism in the investigated
breed of cattle. The microsatellite loci exhibited high levels of genetic diversity
estimates. The observed and effective number of alleles, PCR product size range,
observed and expected heterozygosity and PIC value of each microsatellite marker
are given in Table-10. Allele frequency profile for each of the microsatellite marker
is presented in Fig -15. A total of 147 distinct alleles were detected across the 25 loci
in Deoni cattle. The observed number of alleles ranged from 4 (BM 1824, ETH 3,
ETH 10, HEL5, ILSTS002, ILSTS030 &INRAS) to 9 (BM1818 & ILSTS034) with allelic
diversity (average number of observed alleles per locus) of 5.88. The overall effective
numbers of alleles was less than the observed values across all loci and ranged
between 1.65 (ETH-152) to 5.83 (HEL-9) with a mean of 3.48. Observed and expected
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heterozygosity ranged from 0.17 (HEL-5) to 1.00 (ETH225), and from 0.40
(ETH225) to 0.84 (HEL-9), respectively. Polymorphism information content (PIC)
for each locus was calculated as per Botstein ¢f al (1980). The values varied from
0.38 at ETHI152 to 0.80 at ILSTS034 with an average of 0.64. Fairly high PIC
values for various markers are suggestive of the fact that, these microsatellites
might prove to be quite useful for biodiversity evaluation in other native Indian
cattle breeds. The mean diversity indices across the 25-microsatellite loci in Deoni
cattle are summarized in Fig 16.

The within-population-inbreeding estimates (f =F ) at each microsatellite
loci was estimated using FSTAT version 2.9.3.2 computer programme (Goudet,
2002). The level of significance (P< 0.05) was determined from permutation test
with the sequential Bonferroni procedure applied over all loci. There was a
significant deficit of heterozygotes and the average F_ values for the most of the
loci were significantly different (P<0.05) from zero. This shortage of heterozygotes
and excess of homozygotes in Deoni cattle (F>0) might be attributed to a number
of factors viz., sample relatedness, linkage with loci under selection (genetic
hitchhiking), population heterogeneity or null alleles (non-amplifying alleles).

Analysis on Genetic Bottleneck

To find out whether Deoni population has experienced a recent reduction
in the effective population size or genetic bottleneck, three different tests, namely
a “sign test”, a “standardized differences test” and a “Wilcoxon sign-rank test”
were employed under different models of microsatellite evolution like the Infinite
Allele Model (IAM), Stepwise Mutation Model (SMM), Two-phased model of
mutation (TPM). The computer programme Bottleneck ver1.2.02 (Cornuet and
Luikart, 1996) was used for these calculations. This programme works on the
principal that any populations that have experienced a recent reduction in their
effective population size exhibit a correlative reduction of the allele numbers (k)
and gene diversity (He, or Hary-Weinberg heterozygosity) at polymorphic loci.
But the allele numbers is reduced faster than the gene diversity. Thus, in a recently
bottlenecked population, the observed gene diversity is higher than the expected
equilibrium gene diversity (Heq), which is computed from the observed number
of alleles (k), under the assumption of a constant-size (equilibrium) population.
The outcome supported for the absence of any bottleneck in Deoni cattle. None
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of the estimated P values were significant (P> 0.05), indicating that the null
hypothesis of mutation drift equilibrium is accepted in this population. Another
powerful test of qualitative geographical method based on mode -shift distortion
was utilized to visualize the allele frequency spectra as a check for genetic
bottleneck. No Mode shift was detected in the frequency distribution of alleles
and a normal L- shaped curve was observed, where the alleles with the lowest
frequencies (0.01-0.1) were found to be most abundant (Fig-17).

[10e] Genetic Relationship Between Marathwada Cattle

The microsatellite allele frequency data of Deoni breed was also compared
with that of Red Kandhari, the other indigenous cattle breed from Marathwada
region sharing the breeding tract. This was mainly aimed to assess the current genetic
diversity and to understand whether the two zebu populations in question are
genetically differentiated. F-statistics parameters viz., F (total inbreeding estimate),
¢ (measurement of population differentiation) and f(within-population-inbreeding
estimate) (Weir and Cockerham 1984) that are analogous to F,, F, and F (Weir,
1990; Wright, 1965), respectively were estimated using FSTAT version 2.9.3.2
computer programme (Goudet, 2002). The level of significance (P< 0.05) was
determined from permutation test with the sequential Bonferroni procedure applied
over all loci (Hochberg, 1988). Besidesq, other common estimator of genetic
subdivision G, (Nei, 1973) was also obtained. Results of the F-statistics in the two
zebu cattle breeds are summarized shown in Table 11. Mean estimates of F- statistics
obtained from jackknifing over loci (Weir 1990) were: F (F,,)=0.315+ 0.035, f (F) =
0.231 £ 0.031, g (F,;) = 0.110 £ 0.022. The overall estimates for F-statistics were
significantly (P<0.05) different from zero. The overall values of 0.110 and 0.109 for
F, and G, respectively across the 25 loci were higher reflecting the substantial
degree of breed differentiation between the two cattle breeds. Furthermore, estimates
of F, were statistically greater than zero for the two populations, suggesting
population division. The evaluation of exact test also indicated that allele frequencies
across all the loci differed significantly (P<0.001) between the two zebu breeds further
supporting population differentiation. (Raymond and Rousset, 1995)

The comparative data was also applied to calculate genetic distance estimates
by employing Nei's standard (Ds) (Nei, 1978), D, (Nei et al., 1983), Cavalli-sforza
and Edwards (D) (Cavalli Sforza and Edwards 1967), Reynold’s (Reynolds and
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Cockerham, 1983) and Delta mu square (dp)’ genetic distances (Goldstein et
al.,1995) between the two Marathwada cattle. All the five genetic distance
measures employed to estimate inter-breed closeness showed considerable levels
of distances between the two cattle breeds. The values of Nei's standard D, Nei's
D, Cavalli-sforza and Edwards D, Reynold’s and Delta mu squared (dp)* genetic
distance were 0.318, 0.250, 0.416, 0.164 and 2.64, respectively. Using the allele-
sharing (D ) distance matrices with individuals as taxonomic unit, cluster analysis
of two breeds was inferred in the form of Neighbour-Joining algorithm (Saitou
and Nei 1987) based radiation tree using Drawtree programme of Phylip package
(Felenstein, 1993).

The divergent status of these zebu breeds was also supported by the
individual assignment assay from the multilocus genotypic data using Gene Class
V.1.0.02 (Cornuet ef al,, 1999) programme that was utilized to assign an individual
genotype to the population (breed) in which it has the maximum likelihood of
occurrence. Bayesian statistical approach developed by Rannala and Mountain
(1997) was used to assign each individual to the population for which its expected
genotypic frequency was highest. In essence, the test would resolve whether a
Deoni individual possesses a genotype that is typical of its own breed or whether
it better symbolizes the genetic characteristics of RedKandhari cattle. The test
generated near perfect assignments of the individuals to the two breeds, reflecting
the limited gene flow. High percentage of accurate breed assigned individuals
provided added substantiation of enough genetic differentiation/divergence
between the two cattle breeds of Marathwada region. The pattern of clustering
observed with the allele-sharing distance measures (D ) among individual animals
further reflected the existing distinct breeding structure of both the breeds (Fig-
5). On phylogenetic analysis, Red Kandhari and Deoni individuals produced
two monophyletic groups coinciding with the respective source population. Only
exceptions were observed in the Red Kandhari group (inclusion of two Deoni
animals). The same two individuals were incorrectly assigned using the ass ignment
test also.

The study, thus, presents valuable insight into the sufficient genetic
variability existing in Deoni Cattle and its relationship with other breed of the
region. The overall phylogeny structure, genetic distance values and high
percentage of accurate breed assigned individuals suggested that the two
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Marathwada Cattle breeds (Deoni and Red Kandhari) have maintained their
genetic identity as distinct breeds. The extension of the on going effort on
molecular genetic characterization to other indigenous cattle breeds for
establishing the over all genetic relationship will assist in prioritizing the breeds
on the basis of their genetic make up and phylogenetic ranking for effective
conservation and improvement programmes,

[10f] Published Information On Genetic Characterization of Deoni
Cattle

Appannavar ¢t al (2003) reported Random amplified polymorphic DNA
(RAPD) marker analysis of Deoni cattle with 19 oligonucleotide primers to study
genetic similarities among different types of Deoni breed of cattle viz., Balankya,
Wannera and Waghya. Six random primers produced low to high numbers of
polvmorphic bands between pooled DNA of different Deoni types. Of the 48 RAPD
markers obtained 33 were common to all Deoni types, 3 were individual specific
and 12 were polymorphic for different Deoni types. The mean average percentage
difference values among Deoni types showed that Balankya and Wannera had less
genetic divergence when compared to Waghva.

To reveal the genetic structure of Deoni cattle and its relationship with other
cattle breeds few recent studies have also been conducted using microsatellite
markers. Metta ¢t al (2004), carried out molecular genetic characterization of two
Indian cattle breeds, Ongole and Deoni using 5 di- and 5 tri-nucleotide repeat loci.
Of the ten loci, eight revealed polymorphism in both the breeds. The di-nucleotide
repeat loci were found to be more polymorphic (100%) than tri-nucleotide repeat
loci (60%). A total of 39 polymorphic alleles were obtained at 4.5 alleles per locus in
Ongole and 4.1 in Deoni. The average expected heterozygosity was 0.46 (£0.1) and
0.50 (£0.1) in Ongole and Deoni breeds, respectively. The PIC values of the
polymorphic loci ranged from 0.15 to 0.79 in Ongole and 0.13 to 0.80 in Deoni breeds.
Six Ongole specific and three Deoni specific alleles were identified. The two breeds
showed a moderate genetic relationship between themselves with a F_, value of
0.117 (P = 0.01). This preliminary study showed that microsatellite markers are
useful in distinguishing the two zebu breeds namely, Ongole and Deoni.
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Fig. 14: Silver statned denaturing wrea- polyacrylamide gel (6% ) depiching allelic
resolution at mucrosatellite locus [ILSTS005 in Deoni cattle

In another study, Mukesh et al (2004a) tried to assess the genetic variation
and establish the relationship amongst the three Indian zebu cattle breeds viz.
Sahiwal, Hariana and Deoni using 20 bovine-specific microsatellite markers. A total
of 136 unrelated DNA samples from the three breeds of cattle were genotyped to
estimate within and between breed genetic diversity indices. The estimated mean
allelic diversity was 5.2, 6.5 and 5.9 in SC, HC and DC, respectively, with a total
of 167 alleles. The average observed and expected heterozygosity for the
population varied from 0.42 Sahiwal to 0.59 Deoni , and from 0.61 Sahiwal to
0.70 Deoni, respectively. Low values of genetic variability estimates were observed
in Sahiwal when compared with Deoni and Hariana, indicating some loss of
variability because of its relatively small population size. From global F-statistics
a significant deficit of heterozygotes of 24.2% (p < 0.05) was observed for each
one of the analysed breeds whereas the total population had a 32.8% (p < 0.05)
deficit of heterozygotes. The F_ estimates demonstrated that approximately 88.7%
of the total genetic variation was because of the genetic differentiation within
each breed. Pair-wise breed differentiation, Nei's standard and D, genetic distance
estimates revealed relatively close genetic similarity between Hariana and Deoni
in comparison with Sahiwal. In the UPGMA-based phylogenetic tree constructed
from the genetic distances, Hariana and Deoni were grouped together in one
cluster and Sahiwal in the other. The estimated time of divergence suggested a
separation time of approximately 776 years between Deoni and Hariana, and a
comparatively longer period (1296 vears) between Deoni and Sahiwal. The
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Table-10: Number of alleles (No-Observed, Ne-Effective), heterozygosity (Ho-
observed, He- expected), polymorphism information content (PIC), size-
range and within-population inbreeding estimates (F,,) at each locus in Deoni

S. Locus SizeRange  No Ne Ho He PIC F
No. {bp)
1 BM-1818 254-294 9.00 4.89 0.66 0.81 077 0.190
2 BM1824 178-190 4.00 2.88 0.44 0.66 059 0337
3 CSSRME6  177-209 8.00 41 0.68 0.77 073 0121
4 ETH-3 109-133 4.00 2.94 0.42 0.67 060 0370
5 ETH-10 210-246 4.00 332 0.80 0.71 065 -0.125
6 ETH-152 190-204 5.00 1.65 0.37 0.40 038  0.089
7 ETH-185 208-242 5.00 231 0.40 0.58 053 0312
8 ETH-225 130-170 8.00 3.77 1.00 0.75 070  -0.347
9 HAUT-24 109-133 7.00 3.80 0.4 0.75 071 0452
10 HAUT-27 140-162 8.00 3.60 0.47 0.7 068  0.366"
11 HEL-5 145-165 4.00 1.82 0.17 0.46 041  0.640°
12 HEL-9 144-170 7.00 5.83 0.66 0.84 081 0229
13 ILSTS002  122-138 4.00 1.9 0.50 0.49 041 -0.020
14 ILSTS05 182-198 5.00 3.59 0.62 0.73 067  0.158
15 ILSTS006  276-296 7.00 470 0.63 0.80 076  0.221°
16 ILSTSO11  250-270 4.00 215 0.40 0.54 048 0277
17 ILSTS030  158-184 4.00 3.00 0.52 0.68 061 0241
18 ILSTS033  132-154 5.00 4.24 0.76 0,78 073  0.024
19 ILSTS034  148-210 9.00 5.61 0.79 0.83 0.80  0.057
20 ILSTS054  126-156 6.00 3.51 0.55 0.72 067 0257
21 INRAS 132-146 4.00 a2 0.80 0.70 083 -0a41
22 INRA35 102-114 8.00 4.90 0.71 0.81 077 0321
23 INRAG3 170-188 6.00 2.66 0.32 0.64 057 0488
24 MM-8 132-148 5.00 3.83 0.39 0.75 070 0485
25 MM-12 112-128 7.00 2.84 0.36 0.66 062  0.442
Mean 5.88 3.48 0.55 0.69 0.64  0.140
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Table-11: Estimators of F statistics at each locus across the two
Marathwada cattle breeds

Locus Fis (Small f) Fit (Capf) Fst(q) Gst
BM-1818 0.260 0.368 0.174 0173
BM-1824 0.225 0.319 0.107 0.106
CSSRMB6 0.150 0.347 0.232 0.230
ETH-3 0.214 0.209 -0.006 -0.006
ETH-10 0.175 0.298 0.149 0.150
ETH-152 0.131 0122 -0.010 -0.011
ETH-185 0.233 0.250 0.021 0.022
ETH-225 -0.041 0.002 0.041 0.044
HAUT-24 0.471 0.518 0.089 0.089
HAUT-27 0.234 0.310 0.111 0.108
HEL-5 0.734 0.738 0.015 0.014
HEL-9 0.169 0.211 0.050 0.050
ILSTS002 0.272 0.557 0.391 0.394
ILSTS05 0.074 0.118 0.048 0.048
ILSTSa08 a3 Q.46Q 0218 0214
ILSTS011 0.255 0.286 0.042 0.038
ILSTS030 0.227 0.327 0.129 0.127
ILSTS033 0.030 0.089 0.061 0.060
ILSTS034 0.418 0.515 0.167 0.167
ILSTS054 0.316 0.316 0.001 0.001
INRAS 0.232 0.314 0.107 0.106
INRA35 0.083 0.084 0.012 0.012
INRAG3 0.196 0.284 0.109 0.105
MM-8 0.308 0.372 0.092 0.091
MM-12 0.227 0.314 0.113 0.112
Means 0.2310.031 0.315+ 0.035 0,110 £0.022 0.109+0.019
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extension of the ongoing effort on molecular genetic characterization to other
indigenous cattle breeds for establishing the overall genetic relationship will assist
in prioritizing the breeds on the basis of their genetic make up and phylogenetic
ranking for effective conservation and improvement programme.

[11] RECOMMENDATION

Deoni cattle are mainly found in the Maharashtra and adjacent parts of
Karnataka state. The genetic improvement of Deoni cattle needs more attention
and in a well planned manner using recent advancement in the field of animal
breeding, reproductive biotechnology and molecular genetics. There should
be proper coordination between the agencies involved in genetic improvement
of the breed in two states.

One of the existing organized herds may be considered for open nucleus
breeding system (ONBS) model. The herd strength of nucleus herd should be
fixed at least 600 cows and followers. The herd should be in the main breeding
tract.

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

The proven bulls with high genetic merits should be used in the field for
genetic improvement of Deoni cattle. The semen of the Deoni bulls may be
exchanged between government of Maharashtra and Karnataka.

A breed society is mandatory in the breeding tract. The existing breed Society
may be strengthened so as cover broader area of the breeding tract. All the
elite females maintained in the rural management conditions throughout the
breeding tract should be registered in the breed society. The breed society
may also take up certain programmes of genetic improvement and health
aspects.

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

The performance recording of the Deoni cattle under rural management
conditions is an important aspect of genetic improvement programmes
therefore, there is a need to conduct field performance recording of this breed
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in at least selected pockets. The Breed Society may take this up this job.

Since in the Marathwada region two important breeds of cattle viz Deoni
and Red Kandhari are found, the genetic improvement programme should
be implemented with proper care. The programme of one breed should not
adversely affect the other.
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