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ABSTRACT:

Black Bengal (BB) goat is one of the recognized breed among the domestic species in India
and serves as integral part of rural India's symbiotic system of crop and livestock production.
Variation is a unique feature for every organism which is manifested through morphology
and morphometry. BB goats are known to be famous for their adaptability, prolificacy,
delicacy of meat and superior skin quality. It is precious germplasm of West Bengal. But
enough care has not been taken to study the variation of black Bengal goat in West Bengal.
Therefore, a preliminary attempt has been undertaken to know the variation in morphology
and morphometry of black Bengal goat in some villages of Hooghly and Howrah districts of
West Bengal. Morphological variation in goats,(i.e.main body colour pattern and fur texture
pattern) have been obtained. The morphometric study has been conducted on the height, body
circumference, limb length and their correlation. Studies has been conducted on 120 goats
both adult and kids. The data reveal that full black colouration and black-white patches and
rough textures are more prevalent in both the districts. The mean height of adults (47-49cm)
and kids (40 cm) in both the districts are more or less same. Kids showed good correlation
in different body parts. On the other hand the data indicates a good positive correlation
between fore limb and hind limb in the adults of BB goats in Hooghly and Howrah districts.

KEYWORDS: Morphometry, Morphological parameters, Statistical analysis, Correlation

Coefficient, Positive Correlation.
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1. INTRODUCTION

Black Bengal goat is one of the recognized breed among the domestic species in India and
commonly known as "Poor man's cow. It is one of the promising animal genetic resources of
India and serves as integral part of rural India's symbiotic system of crop and livestock
production.™ In the present senaries of changing agro climatic conditions , this small
ruminant farm animal has tremendous potential to be projected as the 'Future Animal' for
rural and urban prosperity.! Goat is a hollow horned mammal belonging to the order
Artiodactyla, family Bovidae and the genus Capra .Various lines of data ® indicated that
the black Bengal goat is a dwarf breed, distributed not only in all villages of West Bengal
but also in the adjacent part of neighbouring states viz., Bihar, Orissa, Jharkhand and
Assam. But the expression of genes related to the valuable traits gradually diluted and
considerably lost due to infiltration of genes from other breeds to Bengal breeds.!! However,
it is expected that some rural areas of West Bengal specially Hooghly and Howrah some pure
variety of black Bengal goat are so far available. This breed is known to be famous for their
adaptability, prolificacy, delicacy of meat and superior skin quality. They have tremendous
demand all over the world not only due to the production of extra ordinary quality meat and
skin but also for their milk. Genetic variation of goat breeds can provide reliable information
for the selection of parental material. Black Bengal goats are generally black, brown and
white in colour but morphological variation is manifested through their body colour viz.
black-brown, black-white, brown-white and black-brown-white in both the sexes. Moreover
variation in far texture is also present. The Black Bengal goats gain sexual maturity very fast.
The average age(194.12 +18.73 days) of the first sign of heat of these goats is better than that
of any other breeds.>® The gestation period of Black Bengal goats are 146.72 +7.61 days.®
The female goat becomes pregnant twice a year and gives birth to 2-3 baby goats every time.
They have high disease resilience capacity. It is precious germplasm of West Bengal.!®!
Poverty, hunger and healthcare represent some of the major challenges before rural India as
well as West Bengal. The government of India launched "green revolution "for food and
security, "white revolution™ for more milk production and the "pink revolution™ in which
meat from black Bengal goat play an important part (Gol-2004-05). Traditionally goat has
served as source of livelihood and financial security to large section of society mainly
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comprising of resource poor people. In West Bengal small marginal and landless rural
farmers traditionally rear goats. Farmers and government are now showing interest to utilize
the species Capra to increase the supply of meat and to alleviate poverty through creation of
employment. Cytogenetical, molecular and microbiological studies "2 have been extended
earlier but no efforts have been taken up to study the morphological and morphometric
(Measurement of their body parts) variation of black Bengal goat in West Bengal. In view of
these reasons a preliminary attempt has been undertaken to study the morphological and
morphometric variations of black Bengal goats in some villages of Howrah and Hooghly
district of West Bengal and the data have been analysed statistically to measure the degree

of relationships between the different variables.
2. MATERIALS AND METHODS
2.1 Selection of animals

The live domesticated animals were selected on the basis of apparent good health and
without any physical deformation. A total of 120 Black Bengal goats both adult and kids (60

from the district Howrah and 60 from the district Hooghly) has been used for our study.
2.2 Study area

The black Bengal goats were studied from the rural areas of three villages of Hooghly district
viz. Bonderbill, Sheikpara (P.S. Dankuni) and Dehibatpur (P.S. Pursurah) and from three
villages of Howrah district viz. Bhandergacha ( Block - Amta-1) , Manuchak ( Block- Amta-
I1) and Chittyasenpur ( Block- Udaynarayanpur) .

Study areas have been shown in maps (Fig. 1)
2.3 Collection of other informations of the studied animals

Family history related information was collected from the owner of the domesticated animals.
Information related to Fur colour/ colour patch pattern, fur texture, family history and

morphometric studies have been obtained during the course of study.
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2.4 Study of Morphological Variation

During our investigation both morphological and morphometric studies have been done.
Morphological variation based on different body colour, colour patch patterns and fur texture
pattern have been incorporated in our study. Morphometric studies have been extended on
height, length of fore limb & hind limb, and head to neck, neck to tail and body

circumference.
2.5 statistical method
A) Calculation of mean height of adults and kids in the studied area

Measurements have taken using measurement scale ( in centimeter). Collected data has been
shown in different tables ( 1 & 2)for Hooghly and Howrah district) respectively. Calculation
of mean height of adults and kids was done for the both studied district and has been shown
in table 3 and 4 for adults and kids studied in Hooghly district and table 5 and 6 for the same

of Howrah district respectively.
B) Method for studying Correlation:

Studies on Karl Pearson's Coefficient (r) of Correlation has been computed for a total of six
morphological parameters  both male and female, i.e. Correlation between Body
circumference & head-to-tail length, Correlation between head-to-neck length & neck-to-tail
length and Correlation between for limb length & hind limb length. Those parameters were
studied statistically in animals of both sex. Direct method has been applied for computing the

correlation coefficient (r) by using deviation from mean.
2.6 Collection of photographs

Photographs has been taken for the site of investigation locality and observed morphological
variations.
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WEST BENGAL

PURSURA

DANKUNI

1(A) 1(B) 1(C)

Fig 1 : Study site of Black Bengal Goat 1(A) Map of Hooghly showing Pursura and Dankuni P.S. area
1(B) Map of Howrah showing Amta- | Amta- Il and Udaynarayanpur block 1(C) Map of West Bengal
showing distribution of the districts under study..

Fig2 (A, B, C, D, E, F, G) : Black Bengal Goats from different Villages of Hooghly and Howrah district

A — Black , B- White, C- Brown, D- white-Brown, E- Black-Brown, F- Black-White, G- White-Black-Brown

3. OBSERVATION:
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To know the morphological variation in black Bengal goat ,we have extended our study on
different body colours ( viz Black, white, brown ),and colour patches ((white -brown , brown
-black , black white and white - black -brown )of black Bengal goat. Different fur textures
viz smooth, slightly smooth and rough has been observed.

For morphometric study we have measured height, fore limb and hind limb length, head to

neck length, neck to tail length and body circumference. Correlation between different body

parts has also been calculated through statistical method.

Table 1: Collected data regarding measurements of morphometric parameters of Hooghly and Howrah
district.
Table 1.1 : Morphometric study of adult goats of Hooghly district
Ohservel Sorid aler of goals
e e O S T T N = T O T T L O 2 2 1 1 ) N 3 I I T B I 1 A N v e
Height 401 51 (4T [ 500 55| A0 30|40 |30 [ 40| A1 51 |40 | 51|54 | 4L [ 50 (49 (47 S5 (0| G255 |51 A0 |5 J42 (50|56 0[5
Fore 1k 31|26 (30 (1[0 (2424|2537 (W[50 (25|31 (32| (B |27 20 (33 [ @[3 (33|37 (30|40 (3228 (30|32 |2 |
Hind mb HET TR E] EFE RN A EE I H R B R B E T EI I N EE R EIEIEIEE
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Conmfaace | 78| 70 (72( &2 [ 67 (96 [ 55 54 (60 |73 | % [ 7 53 |92 |73 | 68 |77 |87 71 (45 (62 |G| 80 (71|65 (& [ 7756|701 |65 |6l |67 |68
Table 1.2 : Morphometric study of kids of Hooghly district
Ohserved Seril order of goak
charactersfern [T [2 J3 14 [5 [ [T [P N[O [EG[[IS[IE[IT[IR]IG[0[A[R][BZ[MH [5[W6[X
Heidt 39| (40| 44 |47 |40 | 43| S0 |42 |46 (42|30 |30 (37| 3642 |40 (40 |44 [37 |37 | 35|38 |38 (38|30 |3
Fxe Imh i) 13| 2R 25 |07 | [ | 20|20 (25|20 | M [ | 18|23 (26|23 (& (D57 |28 (M |27 |26 (27|21 |2
Hindlink o | 0|33 20 [F1 |0 [0 1|35 [33 (33 (6 [ 2127 [F])a7 [ A |20 (33 |32 [ I8 E0 |30 |32 )36 | X
Head-ned: ICARINRUINCERER BB IREE RURBVERER BN T BV BT R NG A O EE R R A R
Hedk-ail A E R E RN E R EAE R R A S
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Table 1.3 : Morphometric study of adult goats of Howrah district
Thsarved Saial arder of pral
chaatersfer) [ 1 J2[3 (4 [5]6 [7 [ ]9 [W]U[L2]E [W[IS]TW[IT]18 |[W[0]a][2[23]H]25
| Height 41 | 42041 |44 [ 52 a3 |55 5[ 57 (48| M |45 (& |45 [ m(anfs (B[S0 E[4
Fae limh 22| X% |23 |25 (27| 22|31 | X |34 || W |26 [T |2 [2w\|26 B ||| |28
Hind b A EE B R EIEEEE BRI EFEE R EE B EREEIRN EEEEE
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Hech-mil 4T [ A |4 |55 [e5 | a4 |66 | 7L 67 [an| 60 |50 Al [e2 |65 [ 6 [ A7 [33 |57 [S8 [ SB[ & [ST[ 61|58
Eody ST A LST(70 (7| 82|90 | w82 80| 2 |70 00 [0 |24 |67 |64 |65 |70 (o6 |66 52|74
cTomierete

Volume 01, No.6, Nov - Dec 2014

Page : 289



7
N Poan 2NN

. and Studies ISSN NO:: 2348 — 537X

O\ﬂﬂ”sc"”’*@l International Journal of Multidisciplinary Approach

Table 1.4 : Morphometric study of kids of Howrah district

Serial arler (f guats
L W R PR R T LR RN AR R N R R E R E R R EE
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Table 2: Collected data regarding morphological parameters of Hooghly and Howrah district
Table 2.1 : Morphological study of adult goats of Hooghly district
Ohserved Serial arder of goals
Chaacters [13] 31 4]5]6]7]8]9 D[ 1 (1[G [ |G| 6 |17 |8 |10 [0 |& |2 [& |& [5 [& ] 7 B D [0 |25
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Table 2.2 : Morphological study of kids of Hooghly district
hsarvel Sernl order of s
araters (112 (3 |4 |5 |6[7]8 ¢ |Ww |u |12 |& |W[B|w |17 |B |w9|w |2 |2|H|#H|25 |¥ |7
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Table 2.3 : Morphological study of adult goats of Howrah district
Osavel Sad crder of poals
claraters | 1 2 I(4 15|67 |8 [ 9 (W [11 |12 ]3| 14 15 15 17 13 12 20 21 22 ] 24 FE
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Table 2.4 : Morphological study of kids of Howrah district
Ohseel Sexiil arler of puats
damdas S (212 [F S| S[T[8[P (WU U] B W [ 6] IF[6 [B [0[N[0[E [# [B] 6 [T REIEYEEAERE
oz E1ELE (B E[F (B E[E (& [F[F (& (W (F [T |E[0 W (W[ (F (B3 |B[W[WI[H[HN|E[F[E B [H][E
vy Ple LW wow Wlw |k BB W W BB
wiwo|B w |k
I
S (SISl R] S [F{R[I[SL{E] R R [E [R[R[R|E[& (R[S (8 [& [F [T [8[¢ |5 [R[5[R[E[F [ [F
A E| |k
Tote

N.b : 1. Colour :b — black, w — white, br — brown, b/w — black and white, w/br — white and brown, b/br —

black and brown and w/b/br — white, black and brown.

2. fur texture: s — smooth, sl.r — slightly rough, r — rough

Table 3.1 : Occurence of Body colour/ colour patch pattern (both adult and kid) in both the districts

Locality Pure Black Pure White Pure Brown White and Brown and Black and White,Black and
B) (W) (Br) Brown(W/Br) | Black (B/Br) White B/W) Brown (W/B/Br)
HOOGHLY 20 3 5 5 6 20 1
(33.33%) (5.00%) (8.33%) (8.33%) (10.00%) (33.33%) (1.66%)
HOWRAH 33 0 0 0 6 16 5
(55.00%) (10.00%) (26.66%) (8.33%)
Table 3.2 : Occurrence of fur texture pattern (both adult and kid) in both the districts
Loty St SHgdly Rough Rough
Heoghiby 17 g 35
{28 33%) (13333 (58333
Hemeah b 10 ]
{40 005 {16 653 (43333
Table 4.1 : Calculation of mean height of goats
Locality Total individuals Total height (cm) | Mean height (cm)
Hooghly | Adult | 33 1628 49.33
Kid 27 1085 40.18
Howrah Adult | 25 1179 47.16
Kid 35 1419 40.54
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Table 4.2 : Correlation coefficient (r value)
Locality Between Body circumference and Between head to neck and neck to tail Between fore limb and hind limb
head to tail length length
Adult 0.60 0.75 0.96
Hooghly
Kid 0.82 0.82 0.97
Adult 0.81 0.65 0.93
Howrah
Kid 0.92 0.90 0.99
Hooghl
ghly Howrah
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4. DISCUSSION:

In most of the district of West Bengal small marginal and landless rural farmers rear female
goats which is helpful for restoration and conservation wild type gene pool. Variation is
unique feature in every organism which has been manifested through morphology and
morphometry. Genetic variation can be measured within and between the population which
makes the breed characteristics.””) In nature genetic erosion and degradation is continuous
process.®! In our investigation , variation in black Bengal goat is manifested not only

through body colour and fur texture but also through morphometry of different body parts.
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The goats are known to be famous for their adaptability. The male goats are sterilized after
certain periods and are used to meet the demand for extraordinary quality food (meet) and
skin (fur). Previous studies®’® indicated that the persistence of genetic variation is
remarkable in black Bengal goat . In our studies white-brown, brown-black, black-white and
white-black-brown colour patch are well observed. Our data reveal that black colouration
(Table 3.1) is more prevalent than white and brown body colouration. Variation viz Black-
white patches and rough fur texture (Table 3.1 & 3.2) are well prevalent in the
investigated districts. Our Morphometric studies has also indicated that mean height of
black Bengal are same( Table 4.1) in the both districts. Data also reveal that the correlation
between different body parts are positive (Table 4.2) in kids in the two investigated areas. But
there is no such correlation is observed in adults. However, in adult a perfect positive
correlation is present only in between the fore limb and hind limb in the above mentioned
areas. Apart from the hereditary cause the variation in morphology and morphometry may
depend upon their food habit and geographical location. However, developmental pattern
may vary in different kids. Different types of food habit may play a vital role in the growth
and development of different body parts of the kids which will be manifested into adults. It
has been noted that breeds belonging to different geographical regions show more genetic
variation than the breeds belonging to the same area.l” It may be suggested that to know the
molecular variation of the individual regarding body colour and fur texture studies should be

extended through DNA isolation and PCR by using specific primer.

6. ACKNOWLEDGEMENT: The authors express thankfulness to Dr. Subhadeep Sarker,
Head, Dept. of Zoology, Serampore College and Prof. Laltuangliana Khiangte, Principal,
Serampore College, for providing facilities and also for their continuous encouragement to

carry out the present work.
7. REFERENCES CITED:

I.  Subhasish Biswas (2010) The Black Bengal Goat as a Tool to Promote Sustainable

Livelihoods in Rural West Bengal

Volume 01, No.6, Nov - Dec 2014

Page 293



o\“"‘s/c"&@l International Journal of Multidisciplinary Approach

and Studies ISSN NO:: 2348 — 537X

Vi.

Vii.

viil.

T. Chakraborty, Maitra S.(2014) Studies on Buccal microbiota of Black Bengal Goat (
Capra hircusbengalensis )in some villages of Arambagh subdivision , West Bengal.
Ind Jour of Entomology and Zoology Studies ; 2(4): 11-19

Debraj Nandi, Roy S., Bera S., Kesh S., A Kumar A., Samanta.(2011) The Rearing
System of Black Bengal Goat and Their Farmers in West Bengal India. Vet World,
4(6): 254-257

M.A. Rahman, Rahman S.M.M., Jalil M.A., Nasir Uddin S. and Rahman M.M.(2006)
Molecular Characterization of Black Bengal and Jamuna Pari Goat Breeds By RAPD
Markers. American Jour of Animal and Veterinary Sc. 1(2):17-22,ISSN 1557-4555
Mohammad Mahmudul Hassan, Niaz Mahmud S.M., Azizul Islam S.K.M., Miazi
0O.F.(2007) A Comparative Study on Reproductive Performance and Productivity of
the Black Bengal and Crossbred Goat at Atrai, Bangladesh. Univ.j.zool.Rajshahi
Univ. Vol. 26,pp. 55-57

N. Bhowmik, Mia M.M., Rahman M.M. and Islam S.(2014) Preliminary Study on
Productive and Reproductive Performances of Jamunapari, Black Bengal and
Crossbred Goats at Chittagong Region of Bangladesh. Iranian Journal of Applied
Animal Science 4 (1), 89-93

Anita Yadav, Yadav BR.(2008) DNA fingerprint: Genetic Relationship in Six Indian
Goat Breeds. Ind Jour of Biotech; 7(10):487-490.

Nandani Kumari, Singh L.B. and Kumar S. (2013) Molecular Characterization of
Goats using Random Amplified Polymorphic DNA. American Jour of Animal and
Veterinary Sc. 8(1): 45-49,

Volume 01, No.6, Nov - Dec 2014

Page : 294



