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Genetic studies on 305 days and test day milk yield recordsin Murrah buffaloes
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ABSTRACT

Data pertaining to first |actation records on 326 Murrah buffal oes, progeny of 48 bulls calved during 1987 to 2006,
maintained at Buffalo Research Centre, Chaudhary Charan Singh HaryanaAgricultural University, Hisar, were analyzed.
The overall population means were 1 818.06 kg, 4.43 kg, 7.90 kg, 8.11 kg, 7.82 kg, 7.81 kg, 7.25 kg, 6.64 kg, 6.07 kg,
5.37 kg and 5.13 kg for 305 days milk yield and first 10 test day records TD4, TD,, TD3, TD,4, TDg, TDg, TD4, TDg, TDg
and TD., respectively. Period of calving had significant effect on TD,, TD, and TDg. However, season of calving had
nonsignificant effect on all the traits under this study except for 305 days milk yield. The estimates of heritability of
varioustraitswere not significantly different from zero as standard errors of estimateswere higher. The genetic correlations
for all traitswere moderate to high except for TD, with TD; and TDg, where low estimates were obtained. The phenotypic
correl ations were moderate to high and in some cases negative.
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In developing countries, breeding programmes are
characterized by insufficient recording systems and poor data
collection, storage and processing procedures (Kahi et al.
2004). For this, use of test day (TD) datawould offer practical
solutions. Information on estimates of genetic parameters of
TD records is lacking and therefore, the present study was
conducted on the basis of test day records.

MATERIALSAND METHODS

Thepresent study was conducted on datapertainingto 326
first lactation records of Murrah buffal oes maintained at

« Buffalo Research Centre (BRC), Chaudhary Charan Singh

HaryanaAgricultural University, Hisar, Haryana(lndia) over
aperiodof 20yearsfrom 1987t02006. Thedurationof 20years
weredividedinto4 periodsof 5yearseach. The3 seasonswere
delineated as summer (March to June), monsoon (July to
October) and winter (November to February). First test day
yield wasrecorded from the seventh day after calvingand 10
test day milk recordsweretakenat every 4-weekinterval. Bulls
withat |east 3 progeni eswereconsidered for thepresent study.
L actations shorter than 150 days were excluded from the
present study. Abnormal records like abortion, mastitis,

Table 1. Analysis of variance for 305 days milk yield and 10 test day records

Source of variation df Mean squares

305 days TD, TD, TD4 TD, TDg TDg TD; TDg TDg TDyg
Period of calving 3 307525.62 18.14** 37.79 51.62 4.37 28.79 5,72 18.07** 591 9.21* 38.94
Season of calving 2 427146.23* 6.93 28.75 12.86 464 116 098 454 1.32 289 3314
AFC (Linear) 1 1972865.52** 11.54* 30.19 100.04* 66.20** 579 14.78* 17.05* 542 1.25 3.42
AFC (Quadratic) 1 2148.64 7.21 3.07 15.24 1.87 508 0.002 3.00 0.02 1.94 2.47
Error 318 156285.99 2.38 32.81 19.98 311 16.05 3.15 3.08 457 279 1517

(316) (315) (312) (280) (244)

df, degree of freedom; figures in parentheses are number of observations, * P<0.05 **P<0.01.
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chronicillness, physical injuriesetc. wereal so excluded from
thepreview of present study. Theleast-squaressol utionswere
obtained using the model given below:

Yi =M+ +hi+ C+ by (X =% ) + by (Xj— )% + &
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where, Y, I record of individual of i sire calved in ji"
period and k™" season; p, overall population mean; s, random
effect of i sire; hy, fixed effect of j* period of calving; C,,
fixed effect of k' season of calving; b, and b, linear and
guadratic partial regression coefficient of ageat first calving,

on trait(s), respectively; x;;, age at first calving, mean of
theageat first calving, and e, random error associated with
each and every observation and assumed to be normally and
independently distributed with mean zero and variance o2,

Theleast-squares maximum likelihood computer program
of Harvey (1987) was used to estimate the effect of various
tangible factors on different traits under study. Duncan’s
multiple range test as modified by Kramer (1957) was used
for making all possible pairwise comparison of means.
Heritability estimatesfor different traitswere obtained by the
paternal half-sib correlation method using Henderson’s
method 111 (Henderson 1953). Genetic and phenotypic
correlations were calculated from variance-covariance
analysis. The standard error of phenotypic correlation was
computed using the formulagiven by Snedecor and Cochran
(1968).

RESULTS AND DISCUSSION

Theleast-squares means and their standard errorsfor 305
days milk yield and test day yields presented in Table 2.
Tonhati et al. (2008) and Bilal et al. (2008) reported lower
estimates for all the test day records. Up to TD, the trend
was positive and there after the trend was negative. Similar
findings were reported by Tonhati et al. (2008). The least-
squares analysis of variance (Table 1) showed that period of
calving had significant (P<0.05) effecton TD4, TD; and TDy
while season of calving had non-significant effect on all the
traits except for 305 days milk yield. The performance of
second period calvers was the best for the traits 305 days
yield, TD4, TD3, TD,4, TDg and TDg while for the rest of test
day records it was the fourth period of calving. Moreover,
no definite trend was obtained in different period of calving
for any trait except for TDg where positive trend was
obtained. There were negative trendsfor TD,, TD3 and TD5
over season of calving. The regression coefficient of AFC
on 305 days milk yield (0.304 + 0.104) indicated that with
an increase of one day of AFC there will be corresponding
increasein 305 days milk yield by 0.304 kg/day. Therewere
positiveregressions of TD on AFC records except with TD4q
where a negative regression of TD was obtained.

Heritability: The estimates of heritability were low to
moderate and ranged from 0.13 (TDp) to 0.39 (TDg).
Similarly, Tonhati et al. (2008) reported the range of estimate
of heritability 0.12 (TDg) to 0.30 (TD3) in dairy buffaloesin
Brazil. For 305 days lower estimate of heritability lactation
yield was reported by Jain and Sadana (2000) in Murrah
buffaloes and higher estimate of heritability wasreported by
Sarkar et al. (2006). Bilal et al. (2008) reported lower
estimates of heritability for 10 test day milk yieldsin Sahiwal

Table 2. Least-squares means and their standard errors for 305 days milk yield and test day milk yields

Mean + SE

Effects

TD3(kg) TDykg)  TDs(kg)  TDg(kg) TD-(kg) TDg(kg) ~ TDg(kg)  TDyo(kg)
5.13+0.25

TD,(kg)

TD4(kg)

305 days (kg)

6.07+0.12 5.37+0.10

7.90+0.32 8.11+0.25 7.82+0.10 7.81+x0.22 7.25+0.10 6.64+0.10

4.43+0.09

1818.06+22.46

Overall mean

(326) (326) (326) (326) (324) (323) (320) (288) (326)

(326)

(326)

4.84+0.62

5.64+0.49 5.82+0.57

6.00°+0.62 7.64+0.65 7.11+0.45 6.78+0.54 5.97°+0.39

5.69+0.36

1653.50°+108.69  3.88°+0.35

Period of calving
1987-1991

(08)
4.59+0.19

(10

(12)
5.85+.019 5.13+0.17

(12)
6.64%+0.17

(12) (12) (12) (12) (12)
9.03%+0.79 8.15+0.16 8.60+0.69  7.47+0.17

7.82+0.16

(12)
4.86%0.15

(12)
1869.35%:32.24
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19921996

(88) (80)
5124020  4.75:0.18

(94)
5.98+0.31

(95) (95) (95) (95)
+ 742021  6.93+0.19

(95)
7.41+022 7.75

(95)
3.84°+0.14

(95)
1755.61%+47.97

(95)
b+0.20

6.12

d+0.21  7.59+0.22

(92)
+

8.53+0.79 7.88

1997-2001

(73)
5.94+0.64

(82

(90)
6.32t0.15 5.72+0.16

(91) (91)
7.35£0.16  7.092+0.16

(92)
7.58+0.16

(92)

(92)

(92)

(92)
1840.50%+37.37 4.59%+0.16

0.17 7.76x0.16

ab.

(127)

20012006

(127) (126) (125) (124) (108) (91)

(127)

(127)

(127) (127)

Season of calving

5.01+0.16

6.07£0.27 5.39+0.16

8.15+0.14  8.33+0.17 7.91+0.15 7.93+0.16 7.35+0.16  6.44+0.16

4.73£0.16

1874.76%+35.68

Summer

(85)
4.71+0.16

(92)

(105)
5.98+0.14 5.23+0.16

(105)
6.82+0.17

(106) (106) (106) (106) (105)
8.23+0.73 7.64+0.17 7.79+050 7.17+0.16

8.14+0.73

(106)
4.29+0.13

(106)
1760.03P+36.09

Monsoon

(103)
5.98+0.92

(138) (138) (138) (138) (137) (136) (134) (120)
7.63t0.19 802:020 7.71#0.18 7.25+021 6.59+0.19 6.21+0.21 5.58+0.21

7.18+0.22

(138)
4.28+0.17

(138)
1842 44445 59

Winter

(64)
~0.0002
+0.0005

(76)

0.00004
+0.0004

0.0002
+0.0004

(81)

(82)
0.001
+0.0004

(82)
0.0005
+0.0004

(82)
0.0001
+0.0005

(82)
0.002
+0.0004

0.002
+0.0005

(82

0.002
+0.0005

(82

0.0008
+0.0004

(82

(82

0.304

+0.104

Regression
AFC (Linear)

Means with different superscripts differ significantly; number of observationsisin parentheses.
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Table 3. Heritabilities, genetic and phenotypic correlations for 305 days milk yield and test day records

305 days D, D, TD, TD, TDs TDg D, TDg TD, Dy

Traits

0.67+0.13  0.58+0.17

0.51+0.19
0.47+0.23
0.27+0.26

0.71+0.13
0.39+0.24
0.11+0.28

0.61+0.18
0.48+0.23

0.89+0.08
0.36+£0.23
0.73+0.16

0.59+0.17

0.77+0.15
0.47+0.35
0.62+0.33

0.30+£0.23
0.36+0.26
0.27+0.18

0.23+0.24
0.18+0.20
0.19*+0.05

0.29+0.25
0.20*+0.05
0.45**+0.05

305 days

TD,
TD,

0.26+0.26
0.20+0.27

0.19+0.26
0.12+0.27

0.46+0.23
0.59+0.21

0.32+0.26
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esaNge9sl s cattle in Pakistan. However, higher estimates of heritability
% g E E 3 E ﬁ % g forsf;qs.tsaﬁestd;atyymldwerereportedbyIIatsaetaI.(ZOO?)
A T B A e B s B In Iwal cattle.
eeececeoeooeo 8 Genetic correlations: The genetic correlationsamong 305
RN R = I 8 § days milk yield and test day .reco.rds ranged from 0.1.1
SRR b ‘g (TD, x TD-) t00.89 (305 days milk yield x TD5). The genetic
SRRIBLE EB 7 cprrelationsof_305daysmi|kyie|dwithtestdayyiddswqe
© 0 0 o o o o S| high except with TD, and TD,, where, moderate genetic
o © : correlations were obtained with other test day records. Test
§ g g g g S S 3| § day records have moderate to high positive genetic
Iy R correlations among themselves barring few exceptions.
SS838s5aB8B% | o Tonhati et al. (2008) reported higher genetic correlations
© e g among test day records.
4N QA 88 g S Phenotypic cor_rela_tions: The phenotypic correlations
SS oo ?I ?‘ = ?3 among 305 days milk yield and test day recordsrangedfrom
I8 38KNab by S -0.05 (TD1XTD7) to 0.65_ (TDQXTDIO). The phenotypic
coocococ I8 g 2 correlations of 305 days milk yield with all 10 TD records
= were high, positive and significant except with TD;. All the
TN S 8 8 Qg % phenotypic correlations among TD records were positive
S o oo 9% S S| except the relationship of TD; and TD5 with TDg and TD .
g 8L % 350 é: g % However, positive phenotypic correlations were reported by
cocoFIocooc B llatsia et al. (2007) in Sahiwal cattle.
% In conclusion, the high genetic correlation between test
N9 g 838238 g E day yield and lactation yield imply that both traits could
S S RAASG S ? genetically be considered as expression of the same trait.
S 8c8885 & Estimation of breeding value based on test day milk yield
CeCCP S50 ° B would offer asolution to handle complex situationslikelack
% of the necessary infrastructure for daily milk recording and
29883838 gg S hence cost of recording could be reduced substantially. For
S FFRFFS S £ the estimation of genetic and phenotypic parameters, the
SR Hoda g emphasis should be on making use of large data sets to
©C°PS5s5505°° ® enhance the accuracy. Genetic eval uation based on relatively
g large data size as this would increase the accuracy and
3 § § 888 § § = reliability of genetic and phenotypic parameters based on
TP IFIE v TD model should be carried out in future.
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