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The Association of Growth Rate with Body Weight or Shank Length
at Birth in Broiler Chickens

Y. O. Suk

Department of Applied Animal Science, Division of Life Resources, Sahmyook University,
26-21 Kongneung-dong, Nohwon-gu, Seoul 139-742, South Korea

ABSTRACT The objective of this study was to investigate the association of growth rate with body weight or shank length
at birth in broiler chickens. Cobb and Ross breeds were used as experimental stocks and four groups were assigned in each
breed; thirteen-male and twelve-female chicks(25 birds) were allocated in each group. The heavier body weight group(HBW)
and the lighter body weight group(LBW) were established by birth weight. Whereas, the longer shank length group(LSL) and
the shorter shank length group(SSL) were established by shank length at birth. The heavier group chicks in birth weight were
significantly(P < 0.05) the longer in shank length at birth. The differences between HBW and LSL or between LBW and
SSL in the mean 3-wk body weight of Cobb were not significantly different in each other; however, HBW and LSL were
significantly(P < 0.05) heavier than LBW or SSL. Whereas, there were no significant differences in the mean 5-wk body
weight of Ross although HBW was heavier by 13.1 g than LBW and LSL was heavier by 68.0 g than SSL. In the mean
5-wk shank length, the LSL of Cobb and Ross was longer by 2.9 mm and 1.3 mm than SSL, respectively; however, the
significant(P < 0.05) difference was showed in Cobb only. In both breeds, the differences in the mean 5-wk shank length
between HBW and LBW were not great. By the results of correlation analysis, the associations of the overall mean birth
weights with the overall mean shank length at birth or the association of the 0~5 wk growth rate with the change of shank
length during 0~5 wk showed highly significant(P < 0.01~0.001) in both breeds. The present study suggested that the
selection based on birth weight could be at advantage due to easier and more accurate tool in using for the improvement
growth rate in broiler chickens because the measurement of shank length takes individually longer and less accurate than the
measurement of body weight.

(Key words: broiler, breed, body weight, growth rate, shank length)
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Table 1. The change of body weight (g) in the selected groups based on the birth weight or birth shank length ( X+SE)

Group Age (wk)
0 ' 1 2 3 4 5 0~5
Breed: Cobb Body weight (g) Gain
HBW 46.7+0.3° 1853+2.5°  4263+47°  6883+41.0° 1317.8+41.5° 1,965.6+50.7° 1,919.1+50.7°
LBW 42.7+04° 159.142.8°  3623%5.1°  513.0£39.0° 1,084.8+452° 1,7203£57.3° 1,677.3+57.4°
LSL 46.7+0.9° 189.7+3.6° 4244465  7235+386" 12909+454° 1911.1£562° 1,864.7+55.8°
SSL : 429404 164.7+3.8°  348.6+7.6°  556.1+31.6° 1,112.1+38.8° 1,702.5+£52.4° 1,659.2+52.4°
Pooled mean 446403 173.8+2.1 3882447  6168+20.7  1,201.8+24.1  1,8246+29.7 1,779.8+29.6
Breed: Ross :
HBW 46.6+0.5° 168.14£54™  349.4+144™ 6852+29.6° 1219.4+54.1° 1,789.1+65.8 1,7422+65.7
LBW 42.8+0.4° 157.0+52°  340.6+11.1°  6152+4332% 1,16424476" 1,776.0+69.3° 1,733.4+69.1°
LSL 48240.5° 1789447  381.6+12.9° 7083+36.1° 1,2559+50.1° 1,844.8+75.8" 1,796.4 75.9°
SSL : 422+40.6° 162.043.1°  344.0+84°  571.0+380° 1,146.1+565° 1,776.8+75.0° 1,711.0+74.9°
Pooled mean 44.9+0.4 1662424  353.5+60  6413+184  1,1920+262  1,79244359 1,747.5£3538

** Means among groups within a breed at same age without common superscripts are significantly different at P < 0.05.
HBW = Heavier birth weight-group; LBW = Lighter birth weight-group;
LSL = Longer shank length-group at birth; SSL = Shorter shank length-group at birth.
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Table 2. The change of shank length (SL) in the selected groups based on the birth weight or birth shank length (?(iSE)

Group Age (wk)
0 1 2 3 4 5 0~5
Breed: Cobb SL (mm) Change of SL
HBW 22610.1°  31.4%03*° 404104 489108  59.2%0.7° 69.5+1.1° 46.8+1.1°
LBW 229+0.1*  302%03°  387+04°  457+08"  568%1.2® 67.611.0" 44.8%1.0°
LSL 241102  31.9%02°  41.0%02°  495+08  59.4*1.0° 69.2%1.0° 452%1.0°
SSL 21.2%0.1° 298%03°  36.8%03°  456%07°  56.0%1.0° 66.3+0.8" 452%0.8"
Pooled mean 22.6%0.1 30.7£0.2 39.1£0.2 474104 57.9%0.5 68.110.5 455105
Breed: Ross
HBW 221010 302105 380105  490%09°  580fL1°  674%14° 452%1.4°
LBW 225502 299%03°  380%04°  463*1.0°  563%1.0° 67.0+1.0° 44.6%1.0°
LSL 233+0.1°  31.6%05°  39.6+0.5°  488%0.8  586%1.1° 67.8+1.2° 44.5+1.2°
SSL 214%0.1°  29.8%03° 376106  46.7f1.0°  57.9%09 66.5+1.0° 45.1%1.0°
Pooled mean 223%0.1 30.4%0.2 38.3%0.3 476105 57.7%0.5 67.2%0.6 44.8%0.6

*¢ Means among groups within a breed at same age without common superscripts are significantly different at P < 0.05.
HBW = Heavier birth weight-group; LBW = Lighter birth weight-group;
LSL = Longer shank length-group at birth; SSL = Shorter shank length-group at birth.
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Table 3. The change of feed conversion ratio(FCR) and
dressing percentage(DP) on the selected groups based

on the birth weight or birth shank length( X +SE)

Group FCR (2~5 wk)  DP (36-day-old, %)

Breed: Cobb

HBW 1.5440.09 78.7£0.77°

LBW 1.4610.08° 80.1+£0.53"

LSL 1.54+0.11° 77.9+0.74°

SSL 1.4840.05° 78.6+2.15°
Pooled mean 1.39+£0.09 78.810.64
Breed: Ross

HBW 1.64+0.05 77.34+0.82°

LBW 1.38+0.24* 77.74+0.70°

LSL 1.49+0.20° 77.3+1.30°

SSL 1.73+£0.22° 79.340.66

Pooled mean 1.55+0.10 77.9+0.48

** Means among groups within a breed with common superscripts
are not significantly different.

HBW = Heavier birth weight-group; LBW = Lighter birth

weight-group, LSL = Longer shank length-group at birth; SSL =

Shorter shank length-group at birth.



Suk : The Association of Growth Rate with Body Weight or Shank Length at Birth 161

g1 LBW-182 t}E 31.8(HBW, LSL, SSLYH T |9l &t
AP < 0.05) 2~5F8T B AlEQTF-80] WA, o]
£ 30§ Astede BAAR] Aozt giaL, 3647 A #
A=A &= 4325 43537t IA Aeol7t g1t Table 3).
=3 Ross 9| BA$%E 2~5F87 ﬁg AR 87&7 36Y
BHAl B A gl #AalA Hw3t A, FIA] AT 7]
22 Add F age|u 3] FAe] Holg V2=
A T aF3E B ol AA 4F G35 BA
Aoz frolgk xto| & Ve A] e4}kTHTable 3). o] F-7-of
FIME 2 AFAEY B JE&S 24T 5 gl v
A 2FEF7]71 8ol5kR] &R Cobb F9f 79 F-3HA] A
Z F-3hA] F7do] Aol=
7o) dol AHABAV T2 AL E W AlRL T
HM = F7HEQL AlELE & £ Foll ZES Ugle Ao

slgetele} AlaE.

2 T 0O
ze

4. BEA| HE 52 FZo|
Zole| WS}t AF7h Ak 2|
Table 494 eht Sl wkel Zo] Cobb F<] 7§ 0~5
7] AT HIHSAHH Hdol Zolo W
AZ 3t HBW-T1.83 LBW-15-2 0.1% 3P < 0.001),
SSL-25-2 1% $F(P < 0.0D)oM, 281 LSL-2§F-& 3
ol 5% FEP < 0.05)0lA FoJgt FABAE e AUA

Zolet 4EE A FHo|

‘l"‘ o]’l“’] xﬂ'é‘%ﬁ' —uT:

(2

,—‘?—iw A F2 7ol Ao), BIA] AF2 0~5F7 7L
FAZ, F3lA] AT 0~553 7 F7Fo] Lol W3
! R5lA] A 7Fo] Hoje} 0~5F7 7t F ko] Hole]
FEe BARCRE felstA dEdAs JYeRt
A skt

3, RossZ2] - 0~533H3 SA4 F3} H 7o) Zo]
o] ¥zl 405 B5F 129§ (P < 0.001) B¢ &
AE JERRA L, R3] A FH F-31A) F7de) ol
BA ZARN A SSL-LETre] 3159 FoJA(P < 0.001)& 1}
BRI, LSL-15-9] ¥31A] AF3 0~5378 7t 7o) 4
ol¢] ‘“‘*i} ’S@?JOH 5% TP < 0.05) 4 Freldo] 13
HAE ¥ 40F IF U2 A3 vndde fod 4
A7} H‘EMX] gt 2Ev 2t F2Y AA Hd 23
}\] ;e]]?,—;} zélﬂo] 7101 /\Liﬂ- o )~ 513:17 ziﬂak:r,} ;5_—,}
7ol Aolo] Wzl FaTte] F FF BF 1% FJTHP
< 0.01~0.001) F#AA S YERAITH

7t 239 g A oai FHY FBASFE 5@
g A3} Cobb & 2 Ross £9| A% F3A] AF52 0~55F
Z¢tke] AAE Arsze EAIRBASIE 42 0.352(p <
0.01) 2 0.112(P > 0.05)A.31, 33k A7Fo] ol 0~55
B Bte] ANE B30 2R JBASFE A 02750 <
0.05) 2 0.035(P > 0.05)2A] &0l F-3}A] A o] F3}HA]
7o) Aolu} o BHF FAIAIL Y& BHAFAh

o ot o
OE‘ X,ﬂ r:u
2 )

Table 4. Association (r) of birth weight (BW) or shank length at birth (BSL) with growth rate (GR) and the change of shank length

(SL) during 0~5 wks

Group BW x BSL BW x GR BW x SL BSL x GR BSL x SL GR x SL
Breed: Cobb
HBW -0.393 -0.089 -0.231 -0.139 -0.048 0.777%**
LBW -0.378 -0.146 0.132 0.266 0.126 0.706***
LSL 0.157 0.464 -026 0.228 -0.078 0.417*
SSL -0.282 0.039 0.033 -0.010 -0.230 0.647**
Pooled mean 0.263** 0.352%+ 0.053 0.275* -0.053 0.619%**
Breed: Ross '
HBW -0.137 0.263 0.227 0.062 -0.045 0.816%**
LBW -0.044 0.311 0.272 -0.185 -0.253 0.826%**
LSL 0.231 -0.255 -0.507* 0.113 0.049 0.849%¥*
SSL —0.733%** 0.102 0.040 -0.123 -0.161 0.736%**
Pooled mean 0.350%** 0.112 -0.044 0.035 -0.111 0.793%**
* P <005 * P<00l *** P <0.001.

HBW = Heavier birth weight-group; LBW = Lighter birth weight-group;
LSL = Longer shank length-group at birth; SSL = Shorter shank length-group at birth.
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Fig. 1. The comparisons of the change on the body weight(BW)
or the shank length(SL) between sexes in Cobb broiler
chickens.

** Means of body weight between sexes without same letters are
significantly different at P < 0.05.

* Means of shank length between sexes without same letters are
significantly different at P < 0.05.
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Fig. 2. The comparisons of the change on the body weight(BW)
or the shank length(SL) between sexes in Ross broiler
chickens.

*® Means of body weight between sexes without same letters are

significantly different at P < 0.05.

* Means of shank length between sexes without same letters are
significantly different at P < 0.05.
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