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Growth Regularities of Body Weight and Size of Binglangjiang Buffalo
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Abstract: To elucidate growth and development patterns of Binglangjiang buffalo, Brody, Gompertz
and Logistic model were employed to fit its cumulative growth curves by using 6 experimental indexes
(viz. body weight, body height, body slanting length, chest circumference, abdominal circumference,
circumference of cannon bone). Meanwhile, average daily gain ( ADG) was adopted to describe and
analyse its absolute growth, and an improved method was used to analyse its relative growth. The re-
sults revealed that three models could be fitted very well for all the indexes analyzed (> >0.95) , and
Brody model was the best model for studying growth and development patterns of Binglangjiang buffalo.
The growth age and body height at inflection points estimated by using Gompertz model were 7.1
months old and 122. 4 kg for male, and 6. 0 months old and 107. 9 kg for female buffalo, respectively.
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Both of the male and female buffalo reached their absolute growth peak at 6 months old and their abso-

lute growth rate became slowest at 18 months old. The ADG of male buffalo first descended, and then

ascended, while the ADG of female buffalo was relatively complicated. There were two absolute growth

peaks, one at their 6 months old, and the other at their 24 months old. The relative growth curve of

male and female buffalo were basically similar, The growth intensity at later stage was significantly in-

ferior to that of at early stage, The relative growth curve displayed generally downward trend, which in-

dicated that the vigorous metabolism and the highest growth intensity for juvenile buffalo, and tending

to be stable for the adult animals. The results in this study suggested that we should strengthen the

feeding and management of Binglangjiang buffalo, especially its female buffalo and growing buffalo.

Key words: Binglangjiang buffalo; growth curve; cumulative growth; absolute growth; relative growth
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Tab. 1  Body weights and sizes of Binglangjiang buffalo at different ages
K /e v =3 v
AW R fen  oen o Wem o Wen o Bl
. ) body slanting chest abdominal circumference
months sex body weight body height
length circumference  circumference  of cannon bone
/\ male 35.24 £4.08
0 +}: female 32.70 £5.33
/N male 120. 44 £21.27 96.35+3.56 94.80+7.16 124.73 £5.10 141.35+10.14  14.99 +0. 81
6 £f female  113.95 £17.52 94.54 +4. 11 91.63 £5.56 120.84 +6.38 135.93 +10.36  14.21 =1.00
1 /A male 186.28 +43.14  110.92+6.71 110.85 £8.71 144.75+9.99 158.96+11.58 15.93 +1.09
B} female  185.03 £20.48  109.05 +5.06 109.28 +6.56 144.12+7.50 156.55 +7.74 15.45 +0.76
18 /A male 216.36 £32.75 115.00£7.49 115.11 £8.19 154.64 +£13.87 172.05+12.90  17.00 +1.52
£} female  206.94 +27.49  111.96 +4.89 113.42 +6.80 148.42 +7.48 162.28 +8.94 16. 10 £0. 89
" /A male 259.05 £25.55 122.17 £3.42 122.97 £2.77 163.00+3.99 173.93 +7.84 17.08 £0.78
£ female  258.51 £27.10  120.52 +4.24 122.85+3.39 160.98 +£5.76 176.67 +8.96 17.13 £0.93
30 /N male 306.33 £29. 14 122.33 +4.36 126.94 £6.23 167.00 £6.40 183.55 £6.98 18.22 +1.00
B female  279.40 £10.07 121.20 +£5.01 125.00 +4.64 166.90 +7.27 179.70 +4.76 17.70 +0. 86
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Tab. 2 The estimated values of parameters (k) and degree of fitting (r*) under different growth curve mod
8t FEIR /A male female
model index A B k P A B k P
{ATE body weight 429.9045 0.908 6 0.036 3 0.9928 350.5873 0.9046 0.049 4 0.9930
1A body height 124.9857 0.4275 0.1052 0.9843 125.0098 0.4104 0.0839 0.9726
Brody & 4HS body slanting length 132.6878 0.4386 0.074 1 0.9837 129.7612 0.4846 0.0855 0.980 4
M [l chest circumference 173.4907 0.4617 0.0833 0.9985 176.8374 0.466 4 0.067 8 0.9739
5 [ abdominal circumference 190.0042 0.3989 0.074 4 0.9833 192.8967 0.4235 0.0619 0.978 5
& circumference of cannon bone  23.8463  0.4107 0.0175 0.9519 21.3776 0.3943 0.027 8 0.9937
A E body weight 332.6518 1.9296 0.0920 0.9825 293.1766 1.9662 0.1118 0.986 3
1A E; body height 124.5861 0.5118 0.1164 0.9838 124.4357 0.4919 0.099 8 0.9718
Gompertz &} body slanting length 131.5778 0.538 1 0.086 1 0.9825 128.8123 0.6053 0.098 9 0.9792
i) [l chest circumference 172.1834 0.5721 0.096 6 0.9982 174.8579 0.5828 0.080 5 0.9724
fit il abdominal circumference 188.5492 0.4800 0.0859 0.9827 190.6555 0.5181 0.0735 0.9780
& [#l circumference of cannon bone  22.6442 0.4751 0.024 7 0.9516 20.6538 0.4632 0.036 8 0.9936
1A TE body weight 310.4398 4.4832 0.1430 0.9706 278.5450 4.668 6 0.1695 0.9755
A7 body height 124.2464 0.6153 0.127 8 0.9832 123.9603 0.5920 0.1108 0.9710
Logistic & #HL body slanting length 130.7015 0.663 3 0.098 1 0.9813 128.0619 0.7609 0.1124 0.9780
M [l chest circumference 171.1376 0.7132 0.1099 0.9977 173.3522 0.7320 0.0932 0.970 8
5 | abdominal circumference 187.3668 0.5802 0.097 6 0.9821 188.9258 0.6370 0.0853 0.977 4
& [#] circumference of cannon bone  21.8844  0.5514 0.0319 0.9513 20. 1562 0.5458 0.0458 0.9935
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Tab. 3  The growth curve equation of Binglangjiang buffalo
kit sl ESNEyEs
index sex the growth curve equation
AR 2y male  y=429.90 x (1-0.91e %)
body weight female  y=350.59 x (1 -0.90e %)
N Zymale  y=124.99 x (1-0.43¢"%"")
body height £} female y=125.01x (1 -0.41e %)
HRH Zvmale ¥y =132.69 x (1 -0.44e-"")

body slanting length £} female y=129.76 x (1-0.48e -0.09 )

Jeg ] Zymale  y=173.49 x (1 -0.46e %)

chest circumference female y=176.84 x (1-0.47e -0 07[)

JE Zmale  y=190.00 x (1 -0.40e %)

abdominal circumference £} female y =192.90 x (1 —0.42¢ "% %)

E Zymale  y=23.85x (1-0.41e""%)
circumference of

B female ¥ =21.38 x (1-0.39¢""%")

cannon bone
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Fig. 1 The body growth curve of Binglangjiang
buffalo fitted by Brody model
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Fig.2  The body size growth curve of Binglangjiang

male buffalo fitted by Brody model
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Fig. 3 The body size growth curve of Binglangjiang
female buffalo fitted by Brody model
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Tab. 4 Average daily gain (ADG) and relative
growth of Binglangjiang buffalo

i HieE/ke ADG XA K relative growth
months 4y male  £f: female 7\ male female
0~6 0.473 6 0.4514 0.273 8 0.2770
6~12 0.3659 0.3949 0.107 4 0.1189
12 ~18 0.1670 0.1217 0.0373 0.0279
18 ~24 0.2372 0.2865 0.0449 0.0554
24 ~30 0.2626 0.1160 0.0418 0.0194

8 0.5 —— /A male
< 04 —#= 1} female
203
= 0.2
=01
0 L L L J
6 12 18 24 30
H#% months

4 EENIKGFEREITE KL% E
Fig. 4 The absolute growth curve of body
weight of Binglangjiang buffalo
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Fig. 5 The relative growth curve of body
weight of Binglangjiang buffalo
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