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AND BODY MEASUREMENTS OF SWAMP BUFFALOES
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The data about pedigree, growth and body measurements of 1736 Swamp buffalo calves collected dyring 1980 to
1991 from Surin Livestock Breeding and Research Station, Thailand were utilized for the computation of heritability
estimates for various growth traits and body measurements. Restricted maximum likelihggd procedure fitting an individugl
animal model was followed throughout. Various environmental factors observed to bg significant sources of vgriation
for various growth traits and body measurements were fitted as fixed effects in the model of anglysis. This ingluded
sex, year and season of birth and parity for birth weight; year and season of birth and parity for weaning weight;
year and season of birth for 2-year weight; sex, year and season of birth and parity for preweaning average daily
gain and year and season of birth and parity for postweaning average daily gain. As.regards the fixed effects for
the analysis of bedy measurements sex, year of birth and parity were fitted for gll the body measurements. Season
of birth was fitted only for heart girth at birth, height at birth and at weaning. The heritability estimates were 0.66
+ 0.07, 0.86 = 0.08 and 0.34 = 0.13 for birth. weight, weaning weight and 2-year weight respectively. The heritability
values were 0.83 £ 0.07 and 0.32 = 0.12 for preweaning average daily gain andpostweaning average dgily ggin respectiveli/.
The corresponding values for body length, heart girth and height at birth were 0.16 + 0.06, 0.61 + 0.07 and 0.61
+ 0.08 respectively. The heritability estimates for height at weaning and height at 2 years were 0.71 + 0.10 and 0.47
+ 0.14 respectively. The moderate to high estimates of heritability for various growth traits and most of the bgdy
measurements of Swamp buffaloes indicated that additive gene action is important for these traits and non-additive
genetic effects and environmental effects are of minor importance. It implies that there are good prospects of improvement
in these performance traits through selection.
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INTRODUCfION

Accurate estimates of genetic parameters Le. heritgbility
of different performance traits and the genetic correlations
among them are needed for the estimation of breeding
values of animals using the best linear unbiased prediction
procedure. Chantalakhana etal. (1981, 1984)and Topanurgk
(1991) computed heritability estimates of some growth traits
and body measurements of Swamp buffaloes in Thailand
but the methodology then used is outdated now. There
are arguments (e.g. Thompson, 1973) that suggest that
restrictedmaximum likelihogdprocedurecan proyideunbiased
estimatesof genetic parameters in populations under selection
and with culling of animals on the basis of early body
weights. The present study was thus planned to estimate
heritability values for various growth traits and bgdy
measurements of Swamp buffaloes using restricted maximum
likelihood procedure fitting an individual animal mgdel,
MATERIALS AND METHODS ‘

Data about predigree, growth and body measurements (1980-
1991) of 1736 Swamp buffalo calves collected from Syrin
Livestock Breeding and Research Station, Thailand were
utilized for the estimation of heritability for birth weight

(kg), weaning weight (kg, adjusted to 240 days of age),

2 year weight (kg), preweaning average daily gain ()

postweaning average daily gain (expressed in grams, upto
to 2 years of age), body length at birth (cm), heart girth
at birth (cm), height at birth (cm), height at wgaping (cm)
and height at 2 years (cm). Weaning weight of calves
were recorded at a mean age of 240 days (range from
180 to 300 days). Adjusted 240-day weaning weight was
calculated as (growth rate from birth to weaning x 240)
+ birth weight. The data were checked for unrealistic entries
and outliers. For this purpose records outside +3 standard
deviations from the phenotypic mean of the respective
during this editing was less than 2.5% of the totgl number
of records. v

The heritability values were estimated by using restricted
maximum likelihood procedure as proposed by Patterson
and Thompson (1971) fitting an individual animgl mgdel,
The Deriative-freerestricted maximum likelingod (DFREML)
set of computer programmes (Meyer, 1997) was used for
the analysis. All of the available pedigree information was
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included in the amalysis in. an attempt to mipimize the
bias due to selection and non-random  matings. The
convergence ckiterion (vasiance of function values-2 log
likelihoad) was | x 10-% The vatious environmental.. factors
observed to be significant. sources of vagiation for difféerent
pesformance traits were fitted as fixed effects in the following.
mixed model for the estimation of hegitability. This included
sex, year and season of bith. and pasity  for bigth. weight;
year and season of biith. and pasity for weaning weight;
year and season of birth for 2-year' weight; sex, year' and
season of birth and patity for preweaning average daily
gain and year and season of bitth. and patity for postwean-
ing average daily gain. As regards the fixed effects for
the analysis of body measurements sex, year of bigth and
pasity were fitted for all the body measurements. Season
of bith was fitted only for heart gicth. at bitth, height
at bitth and weaning. The mixed model assumed was as
follows: .

= P TA R e

where,
Yu.k = Measurement of pacticular trait;
B = population mean;
A, = random additive genetic effect of ith animal

with mean. zero an. vatiance o2a
fixed effects observed to be sigpificant
ftom the initial analysis, &
eijk = random error with mean.
v~tiance oz e
Phenotypic vatiance (o2p) was defined as the sum of additive
genetic vakiance (02Aa) and the residual vakiance 2y The
hesitability was caleulated as o202 p
RESULTS AND DISCUSSION
The heritability, estimates for vatious growth._ traits. and body
measurements as obtained from the amimal model gpnalysis
have been presented in Table 1. They have been discussed
in the following under different sub-headings:
A) Growth traits
1) Birth Weight.. The estimate of hesitability  for bigth.
weight as obtained in the present study was 0.66 + 0.07
(Table 1). It was in agreement with the findings of many
workers (Chantalakhana et al., 1981; Verma. et gl., 1989 and
Velea et al., 1991) who reported the hecitability estimates
ranging from 0.62 to 0.67 in différent breeds, of buffajoes.
Several other workers (Singh et al., 1984; Due et al,, 1985;
Al-Amin etal., 1988; Chakravady_ and Rathi, 1989 and Tien
and Tripathi,- 1990) have, however, reported slightly lower
estimates (around 0.50) of hetitability - for this trait in vagious
breeds of buffaloes. The estimate of hecitability for birth
weight obtained by Gogoi et al. (1987) was much higher
(0.88) than that of the present study. The hetitability estimates
ranging from O.I1to 0.40 have been reported by Kirmani
et al. (1984), Sharma and Basu (1984), Singh and Basu
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(1988), Salah-ud-Din (1989), Topanukak (1991), v.ukov (1991),
Alim (1991) and Ayyat et al. (1997) in vatious -breeds of
buffaloes. . '
A wide vasiation in the hecitability estimate of the present
study as well as reparted by many other workers: could
be due to sevesal. factors. The hecitability for a particular
trait. vasies between breeds, herds and even between petiQds

of time. Inbreading and swall size of the breeding herd
might reduce the genetic vawation, whereas different
management  factors: in different herds and years might

increase : the phenotypic vaiation. A high hecitability estimate
for bisth. weight in this herd indicated that larger proportion
of the phenotypic vasiation was due to the effects of the
genes and a smaller fraction was due to the environmental,
effects and the prospects. of progress through selection
within the herd appeared . to be very bgight., This estimate
also suggested that there was less scope: for improving
bitth weight thiough better feeding, management etc. Increase
in bisth. weights beyond a cectain limit results in increase
in the-incidence of dystocia thus causing greater economic
losses but in the present herd average value for bicth
weight was 30 kg which was not very high as compared
to the well defined beef cattle breeds like Simmental, or
Charolais. So selection for higher bigth. weights. may beg
recommended in this herd at least on short temi basis.
2) Weaning Weight; The heritability_ estimate for
weaaing weight of the buyffaloes was 0.86 + 0.08 (Table
1). A very high ‘estimate of hesitability_ for weaning weight
had also been reported by Kirmani.. et al. (1984) in graded
Murrah . buffaloes of India. The weaning weight records
0f20 1buffaloes were analyzed by paternal half-sib correlation
technique and the estimate of hetitability. was reported to
be -0.75 + 0.07. In the studies conducted on the Swamp
buffaloes (Chantalakhana et al., 1981, 1984 and Topanurak,
1991), the hesitability, estimates for weaning weight were
reported to be low as compared with. the present study.
The values of hesitability, ranged from 0.09 to 0,37. In case
of beef cattle, however, such high estimates have begen
reported by Rollins and Wagnon (1956) and Cantet et gl.
(1988). The estimates of heditability - as reparted by these
workers were 0.84 (grade Hereford; by regression of daughter
on dam) and 0.88 (Hereford; by correlation between full
sibs). However, the results. of the present study suggested
that the observed vasiation in weaning weight of the buffaloes
was largely due to the effects of genes and the environment
appeared to have little role to play in the control of this
trait,

3) 2-Year Weight:. The hetitability_ estimate for 2-year
weight was 0.34 = 0.13. (Table 1). This is in agreement
with the findings ofShazma _.and Basu (1984) fQrNili byuffaloes
of India. The estimate of hecitability for this trait was reported
to be 0.31 + 0.21. The estimate of hegitability for 2-year
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weight as obiained in the present study was lower than
the value (0.60) reported by Topanurak - (1991) for Swamp
buffaloes of Thailand. Singh et al. (1984) and Dahama. and
Malik (1989) also reported high estimates of heritability
for 2-year weight. The estimates of heritability as reported

bytheseworkerswere 0.73+ 0.07 and 0.56 + 0.11, respectively.

Tien and Tripathi. (~1990pnd Vijai et al. (1993), however,
reported lower estimates of heritability (0.18 + 0.11 and
0.00, respectively) for body weight at two years as compared
to the present study. The moderate estimate of heritability
for body weight at two years of age suggested that most
of the observed variation in the trait was due to the additive
effects of the genes.

4) Preweaning Average Daily Gain: The restricted
maximum likelihood animal. model estimate of heritability
for preweaning average daily gain was 0.83 + 0.07 (Table
1). This is higher than the estimates reported by
Chantalakhana et al. (1984) and Topanurgk (1991) for the
Swamp buffaloes. The values of heritability for preweaning
average daily gain reported in the two studies were similar
(0.06). This estimate of heritability for preweaning average
daily gain was similar to the value obitained for weaning
weight. The moderate estimate of heritability for preweaning
average daily gain as obtained in the present study suggested
that the trait was under the influence of genes and preweaning
average daily gain may be improved through selection.
5) Postweaning Average Daily Gain: The estimate of
heritability for postweaning average daily gain to 2 years
ofage was 0.32 = 0.12 (Table 1). The estimate of heritability
for postweaning average daily gain as obtained in the
present study was lower than the estimates of heritability
reported by Chantalakhana, et al. (1984) and Topanurak
(1991) for the Swamp buffaloes. The estimates as reported
in these two studies were 0.52 and 0.75 respectively. The
moderate estimate of heritability for postweaning average
daily gain to 2 years of age as obtained in the present

stydy suggested that the trait was under the influence .

of genes and postweaning average daily gain may be
improved through selection. ’

B) Body Measurements: The heritability estimates for
body length, height and heart girth at birth were 0.16 +
0.06, 0.61 + 0.07 and 0.61 % 0.07 respectively (Table 1).
As regards the heritability estimates for these body
measurements, the study conducted by Chantalakhana, et

al. (1984) appears to be the most relevant one. The estimate -

of heritability for body length at birth was. reported to
be 0.16 which is very close to the estimate obtained in
the present study. However, for height at birth and heart

girth at birth, lower estimates of heritability were reported
by Chantalakhana: et al. (1984) than those obfained from
the present study. The estimates of heritability as reported
by them were 0.15-+ 0.11 for height at birth and 0.10
*+ 0.09 for heart girth at birth.

The estimate of heritability for height at weaning was 0.71
+ 0.10 (Table 1). This is very high as compared to the
estimate (0.07) obtained by Chantalakhana. et al. (1984) for
the Swamp buffaloes. The estimate of heritability of height
at 2 yearsofage was 0,47 £ 0.14 (Table 1). Further information
in this respect is not readily available here.
Acknowledgments:  We would like to thaak Mrs. 1,
Indramomkala, Director, Surin Livestock Breeding and
Research Station, Thailand, for allowing access to these
valuable data. Thanks are also due to Mrs. A, Na Chiangmal,
Animal Scientist, Department of Livestock Development,
Bangkok, Thailand, for the supply of these data in
computerised form. We gratefully acknowledge the: coop-
eration of Dr. K. Meyer for using her DFREML computer
programme for analysis.

Table I. Heritability estimates for various growth traits
and body measurements of swamp buffaloes

Trait No.of No.of No.of Heritability
sires  records animals estimate
with in +S.E.
progeny pedigree
records

Growth Traits

Birth weight

(kg) 29 1736 2133  0.66+0.07

Weaning weight ’

(kg) 29 1374 1728 0.86+£0.08

2-yearweight

(kg) 23 412 544  0.34+0,13

Preweaning avg. :

daily gain (g) 29 1374 1728 0.83+0.07 .

Postweaning avg.

daily gain (g) 23 412 544 0.32+0.12

Body Measurements;

Body length at ,

birth (cm) 29 1736 2133  0.16+0.06

Heart girth at X :

birth (cm) .29 1736 2133  0.61+0.07

Height at birth

(an) 29 1736 2133  0.61+0.08

Height at '

weaning(cm) 29 1054 1728 0.7ix0.10

Height at 2 years ' ‘

(an) 23 412 544 0.47+0.14
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weight as obtained in the present study was lower than
the value (0.60) reported by Topanurak (1991) for Swamp
buffaloes of Thailand. Singh et al. (1984) and Dahama and
Malik (1989) also reported high estimates of heritability
for 2-year weight. The estimates of heritability as reported

by theseworkerswere 0.73+ 0.07 and 0.56 + 0.11, respectively.

Tien and Tripathi. (1990) and Vijai et al. (1993), however,
reported lower estimates of heritability (0.18 + 0.11 and
0.00, respectively) for body weight at two years as compared
to the present study. The moderate estimate of heritability
for body weight at two years of age suggested that most
of the observed vaciation in the trait was due to the additive
effects of the genes.

4) Preweaning Average Daily Gain: The restricted
maximum likelihood animal model estimate of heritability
for preweaning average daily gain was 0.83 + 0.07 (Table
1). This is higher than the estimates reported by
Chantalakhana et al. (1984) and Topanurak (1991) for the
Swamp buffaloes. The values of heritability for preweaning
average daily gain reported in the two studies were similar
(0.06). This estimate of heritability for preweaning average
daily gain was similar to the value obtaingd for weaning
weight. The moderate estimate of heritability for preweaning
average daily gain as obtained in the present study suggested
that the trait was under the influence of genes and prewganing
average daily gain may be improved through selection.
5) Postweaning Average Daily Gain: ne estimate of
heritability for postweaning average daily gain to 2 years
of age was 0.32 + 0.12 (Table 1). The estimate of heritability
for postweaning average daily gain as obtained in the
present study was lower than the estimates of heritability
reported by Chantalakhaila et al. (1984) and Topanyrak
(1991) for the Swamp buffaloes. The estimates as reported
in these two studies were 0.52 and 0.75 respectively. The
maoderate estimate of heritability for postweaning average
daily gain to 2 years of age as obtained in the present

study suggested that the trait was under the influence .

of genes and postweaning average daily gain may be
improved thiough selection. '

B) Body Measurements: The heritability estimates for
body length, height and heart girth at birth. were 0.16 +
0.06, 0.61 + 0.07 and 0.61 + 0.07 respectively (Table 1).
As regards the heritability estimates for these body
measurements, the study conducted by Chantalakhana, et

al. (1984) appears to be the most relevant one. The estimate -

of heritability for body length at birth- was. reported to
be 0.16 which is very close to the estimate obtained in
the present study. However, for height at birth. and heart

girth at birth, lower estimates of heritability were reported”
by Chantalakhana. et al. (1984) than those obtaingd from
the present study. The estimates of heritability as reported
by them were 0.15 + 0.11 for height at birth and 0.10
+ 0.09 for heart girth. at birth.

The estimate of heritability for height at weaning was 0.71
+ 0.10 (Table 1). This is very high as compared to the
estimate (0.07) obtained by Chantalakhana. et al. (1984) for
the Swamp buffaloes. The estimate of heritability of height
at2 yearsofagewas0.47 £0.14 (Table 1).Further information
in this respect is not readily available here.
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Indramomkala,, Director, Surin Livestock Breeding and
Research Station, Thailand, for allowing access to these
valuable data. Thanks are also due to Mrs. A, Na Chiangmai,
Animal Scientist, Department of Livestock Development,
Bangkok, Thailand, for the supply of these data in
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Table 1. Hecitability estimates for vatious growth. traits
and body measurements of swamp buffaloes

Trait No.of No.of No.of Heritability
sires  records animals estimate
with in 1S.E.
progeny pedigree
records

Growth. Traits

Birth weight

(kg) 29 1736 2133  0.66+0.07

Weaning weight )

(kg) 29 1374 1728 0.86+0.08

2-yearweight :

(k) 23 412 544  0.34+0.13

Preweaning avg. :

daily gain (g) 29 1374 1728  0.83%0.07 .

Postweaning avg.

daily gain (g) 23 412 544  0,32+0.12

Body Measurements.

Body length at _

birth (cm) 29 1736 2133  Q.16+0.06

Heart girth at ) :

birth (cm) .29 1736 2133  0.61+0.07

Height at birth

(an) 29 1736 2133  0.61+0.08

Height at ' N

weaning(cm) 29 1054 1728 0.71+0.10

Height at 2 years ' '

(an) - 23 412 544 0.47+0.14




Thevamanoharan, Vandepitte, Mohiuddin and Chantalakhana

REFERENCES \
Al-Amin, S. K, W J. Hanna. an. A, M. Al-Mataashi. 1988.
Gestation pegiod and birth weight in Iragi buffaloes. Indian
I Anim, Sci.. 58(8): 942-945. :

Ali, K, 1991. Environinantak. and genetical effects on weights. -

of calves in buffaJo. Wotld Review on Animal Production,
26(4): 83-87.

AyYat, M. S., O. M. El-Shaffe, I. F. M. Mawai, M. N. EI-
Gaafary, M. I, Tawfeek, and M. I. EI-Rajem. 1997. Effects
of inbreeding on some produdlive an. repraductive teaits
of Egyption _bu.ffaloes Proc, Intl. Cowf on Animal, Poultry
an Rabit Production and Healt, Cairo, Egypt:.. 203-212.
Cantet, RIC., .D. Kiess, D.C. Anderson, D.E. Doombos,
P.I Butfening and RL.. Blackwell. 1988. Direct and maternal
vagiances and covamiances: and maternal. phenotypic effects
on preweaning growth . trajts; of beef catfle. J. Aaim, Sci.
66: 648-660.

Chakravarty,” AK. and S.S. Rahi. 1989. Effects. of genetic
an non-genetic factors on growh, reproductive and pro-
ductjon ftajty in Indian . buffaloes. Asian_J. Dairy Res. 8(2):
59-64. _ :
Chantalakhaga,.. C., RN.P. Suntraporn, V.Kamnerdpetch, S.
Tumwasorn . and IE. Johaston. 1981. Hecitabilities of birth
and wealing weights of Thai Swamp buffaloes. Buffalo
Bulletin, 1(2): 59-63.

Chantalakhana,. C., P. Bunyavejchewin,
V' Kamnerdpetch. 1984. Estimates of hegitability,” an rela-
tionships betwieen body weight, weight gains and mea-
surements_ of the Swamp buffalo. Buffalo Bulletin, 3(1): 3-
5.

Dahama, RS. and P.S. Malik.. 1989. Genetic awalysis of
body weight at different ages in buffaloes. Asian. J. Dairy.
Res. 8(1): 3-5.

Duc, N.V,, RP. Verma, C.v., Tgieu, C.x.. Thini, N.W Tien
and N.V, Vyc. 1985. Gegnetic estimates for growth pecformance
of Myirah calves in Vietpam. Indian_ Vet, Medical J. 9(2):
89-94.

Gogoi, P.K,, K.S. Johar and A. Singh. 1987. Factors affecting
birth weight in Mywab buffalo calves. Indian Vet, Medical
I 11(1): 20-22. ,

Kigmani,, S.M.S., G.N. RagandP.L.N. Sarma. 1984. Hetitability
estimates and phenotypic an.genetic correlation baody weights.
at different ages and first lactation teaits. in graded Murrak
buffaloes. Indian Vet, J. 61(5): 410-413. '

S. Faarungsarng an

Meyer, K, 1997. User notes of DFREML. Version 3.0 a.
Patterson, H.D. and R Thompson. 1971. Recovery of inter-
block when block sizes are unequal Biometrika,., 58: 545-
554.

Rollins; WC. and K.A.. Wagnon. 1956. A genetic analysis
of weaping weights_ in an range beef her operated. under
optimum  and subQ,ptimUm nutsitional,. regjimes. J, Anim, Sci.
15: 125-133.

Salah-ud-Din, 1989. The genetic amalysis of praduction and
reproduction  traits; in Nili-Ravi . buffalo in Pakistan. Ph.D.
Thesis. The Ohio States Unidversity,” USA..

Shannd.., A, and S. B. Basu. 1984. Genetic architectue of
Nili buffaloes. Indian. Vet, | 61(3): 227-232.

Singh, C.v.,, M. C. Yadav an G. Dutt. 1984. Estimation
of genetic an. non-genetic parameters affecting body weight
in Nili buffaloes. Asian_J, Dairy Res. 3(2): 87-90.
Singh, D. and S. B. Basu. 1988. Genetic pasameters of
first lactationtraits. _ in Murral . buffaloes. Indian Vet. J. 65(7):
593-598.

Thompson, R 1973. The estimation of vasiance and
covasiance components. with. an. application when " records
are subject to culling. Biomettics 29: 527-550.

Tien,, N. Q. and V, N. Tgipathi. 1990. Genetic parameters
of bady weight at difféerent ages and first lactation teaits
in Mywab buffalo heiférs. Indian_ Vet | 67(9): 821-825.
Topanurgk, , S. 1991. Genotypic parameters  of Swamp buffalo
in Thailand M.S. Thesis, Kasetsart . Umdversity, Thailand.
Vapkov, K. 1991, Variation and hecitability ' of the traits. of
milk preduction and liveweight in buffaloes. Prac; 3rd Wosld
BuffaJo Congress, Bulghagia. Vol. 1l: 466-469.

Velea, C., I. Bud, G. Musesan,, V, Dauid,, M. Vomik; C. Cristea
an L. Elisel., 1991. The main milk traits. of Romanian  buffalo
breed. Proc. 3rd Woild Buffalo Congress, Bulgatia. Vol.
I1: 494-499. :
Veriga, K, M. C. Yadavan V, K. Jain. 1989. Ipheritance
of birth weight in Nili-Ravi_ buffaloes. Asian J. Dairy Res.
8(2): 1lI-1B.

Vijai, R G., L. S. Jain an S. P. Tailor. 1993. Body weights.
and their genetic- an pehnotypic parameters . in Sukti and
Mehsana buffaloes. Indian. J. Amim. Sci. 63(1): 52-55.



	Page 1
	Titles
	19 
	•. _- 
	----- --------- 
	I 


	Page 2
	Titles
	F 
	11 + A + F. + e.k 
	20 
	---. 


	Page 3
	Titles
	'1 

	Tables
	Table 1


	Page 4
	Tables
	Table 1


	Page 5
	Titles
	REFERENCFS 
	...• ..• 



