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ABSTRACT

The effects of genetic, physiological, and environmental factors(temperature, and type of
watering system) on growth factors, accumulation of abdominal fat (AF), and the association be-
tween growth factors and AF of broilers and Athens-Canadian Randombred (ACRB) were stud-
ied in a series of nine trials. The final BW(6 or 7 wk) and 4-6 or 5-7 wk gain (G) were greater in
groups raised at 21.1°C than 26.7°C. There was no consistent effects of environmental tempera-
ture on feed conversion ratio (FCR) although the FCR was significantly (P<.05) reduced in 21.
19C group compared with the 26.7°C group in two of six trials. The overall mean weight of AF
relative to BW at 43 or 50 days of age were not significantly different between temperature
groups: the means of AF of 21.1°C and 26.7°C groups were 1.81 and 1.78%, respectively. Environ-
mental temperature had no consistent effect on the relationship between 4-6 or 5-7 wk G and 43
or 50 days AF, and 4-6 wk FCR and 43-days AF: however, the association of 50-days AF with 5-7
wk FCR was highly significant in both temperature groups. The overall mean of correlation coet-
ficient between FCR and AF was very low (r=.107). The waterer types did not significantly af-
fect the AF. Generally, the effect of sex on the relationship between G and AF was not consist-
ent in both sex groups. However, the association of AF with G was much greater in ACRB group
compared with broiler group. The initial body weights (4 or 5 wk) was significantly (P <.001)
correlated with AF in ACRB group, but not in the broiler groups. The effect of sire on AF was
very high(P <.0001) in five of six trials.
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Table 1. Composition of broiler basal diets

Starter Finisher
Ingrediggts and (0—4 wk) (after 4 wk)
composition
I I I I

_______________ |7
Corn 57.30 57.80 66.55 65.28
Soybean meal 33.50 32.42 19.85 24.76
Poultry fat 315 563 425 6.05

Poultry by-product 3.00 - 2.50 -

Corn gluten meal - - 4.00 -
Dicalcium phosphate  1.54 1.68 1.35 1.47
Limestone 0.79 1.38 0.80 1.29
Salt 022 044 025 044
DL-Methionine 98%  0.19 0.26 0.25 0.26
Vitamin mix-UGA! 0.25 025 025 0.25
Trace mineral premix* (.05 ¢, 05 0.05 0.05
Bacitracin MD MI - 0.05 - 0.05

Selenium premix 0.05 — 0.05 -
Lysine HC! - 0.04 — 0.10
ME, kcal /kg 3100 3200 3200 3300
Crude protein, % 23.0 21.0 19.2 18.0

I : Diets for Trials 1—4, 8 and 9.

II': Diet for Trials 5, 6, and 7.

Witamin mix-UGA provided per kilogram of diet:
vitamin A, 4,400 IU; vitamin Ds;, 880 ICU; vitamin
E, 11 IU; menadione sodium bisulfate, 2.2 mg; chol-
ine chloride, 220 mg; thiamine 1.78 mg; rivoflavin, 4,
4 mg; pantothenic acid, 8.8 mg: nicotinic acid, 44
mg: folic acid, 0.55 mg: biotin, 0.11 mg; pyridoxine,
2.2 mg: vitamin B12, 6.6 #g; and ethoxyquin, 125.4
mg,

*Trace mineral premix provided per kilogram of diet :
manganese, 60 mg; zinc, 50 mg: iron, 25 mg; copper,
5 mg; iodine, 1.1 mg.
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Table 2. Effect of rearing temperature on BW, gain, feed conversion(FCR), and percentage of ab-

dominal fat (% AF) in cage environment

Trial BW(g) Gain(g) FCR(feed /gain) % AF
21.1°C 26.7°C 21.1°C 26.7°C 21.1°C 26.7°C 21.1°C 26.7°C
(6 wk) (4-6 wk) (4-6 wk) (43d)
2 1,835% 1,668° 8657 723° 1.95* 2.02° 1.84 1.84
3 1,633 1,524° 8572 759° 1.89 1.89 1.72 1.71
4 1,627 1,596 8542 792° 1.86 1.84 1.77 1.74
(7 wk) (5-7 wk) (5-7 wk) (50 d)
5 1,989% 1,769° 8872 731° 2.03 2.06 1.81* 1.59°
6 2,093 1,871° 9062 739° 2.05 2.11 1.76 1.83
7 2,185% 1,995° 8747 718° 2.03 2.11° 1.98 1.95

a bMeans between temperature group (for each trait and within trial) with no common superscript differ signifi-

cantly (P<.05).
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Table 3. Effect of rearing temperature on re-
lationship (r) of percentage of abdomi-
nal fat (% AF)! with final BW, gain,
and feed conversion (FCR)

Trial BW Gain FCR
21.1°C 26.7°C 21.1°C 26.7°C 21.1°C 26.7°C
(6 wk) (4-6 wk) (4-6 wk)
2 —.029 —-.114 .080 —.057 .069 .176*
3 J300% 137 211 231109 006
4 2307 046 210" .039 .083 079
(7 wk) (5-7 wk) (5-7 wk)
5 125 —.066 —.138 .069 357 —.010
6 —.012 —.103 —.121 —.177  .350™ .381™
7 —.204 —.057 —.186 —.141 317 320"

Measured at 43 days of age for Trials 2, 3, and 4,
and at 50 days of age for Trials 5, 6, and 7.
P<.05 *P<.01 *P<.001
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Table 4. Effect of watering system on gain, feed
conversion (FCR), and percentage of
abdominal fat (%5 AF)

Trial  Gain(g) FCR(feed /gain) % AF
Cup Trough Cup Trough Cup Trough
(4-6 wk) (4-6 wk) (43d)
2 792 790 2.0 1.96° 1.87 1.83
794 80 190 18 178 168
4 816 &7 18 1.8 177 L7
(5-8 wk) (5-8 wk) (57d)
8 456 458 241 238 148 163
9 403 423> 23 238 164 1.69

& bMeans between temperature group (for each trait
and within trial) with no common superscript differ
significantly (P<.05).
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Table 5. Effect of watering system on relation-
ship(r) between percentage of abdomi-
nal fat (% AF) and gain or feed con-
version (FCR)

Trial Gain & % AF FCR & % AF
Cup Trough Cup Trough
2 .043  —.010 147 .088
3 .348™ 133 .096 .007
4 136 121 .103 071
8 .202* AL =117 —.122*
9 243 2529 —032  —.052

*P<.05 *P<.01 ™P<.001
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Table 6. Effect of sex on relationship (r) between percentage of abdominal fat (% AF) and gain or

feed conversion (FCR)

Trials Bird # Gain & % AF FCR & % AF
£y 2 Total £ 2 Total £ % Total

1 173 141 314 193" .100 —.001 —.135 .162 .059

2 205 193 398 207 215" .013 —.065 .152 121*

3 195 147 342 376" 213 210 —.039 .043 .047

4 218 187 405 .299* 227" .126* .066 —.034 .082

5 80 87 167 152 373 071 223 —.042 157

6 88 72 160 .084 .039 —.159* 211 .354™ .363
7 87 95 182 238 .080 —.134 —.081 327 305
8 206 226 432 397 457 342 — 157* —.085 —.120*
9 212 220 432 392 329" 2517 —.089 —.066 —.049

*P<.05 =P<.01 *P<.001
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Table 7. Effect (r) of initial body Weig-;l'.lt1 with

final body weight (BW), gain, feed
consumption (FC), feed conversion
(FCR), and percentage of abdominal
fat (%5 AF) in cage environment
Trial BW Gain FC FCR 9% AF

6wk 4~6wk 4~6wk 4~6wk 43d

1 317 264 4177 245" —.095

2 7927 372¢ 5377 184 —.140"

3 818%™ 410™ 619" 342" 104

4 8147 354 549"  366™* .102
Twk 5~Twk 5~Twk 5~Twk 50d

5 8617 342" 520 265" .121

6 802+ 335"  544™ 255" 041

7 7837 315" 444™ 108 —.036
8wk 5~8wk 5~8wk 5~8wk 57d

8 784 504 645" —.007 230

9 795" 511" .668™ .022 176"

1 4 wk body weight for Trials 1, 2, 3, and 4, and 5 wk
body weight for Trials 5 to 9.
*P<.05 *P<.01 *P<.001
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Table 8. Effect of sire on percentage of abdomi-
nal fat of progeny

Trial Mean square F Pr.>F!
1 .8110 2.82 .0001
2 .7486 3.34 .0001
3 .5661 3.63 .0001
4 .2373 1.17 .2672
8 1.8719 5.41 .0001
9 1.4255 3.80 .0001

Probability of significant differences between sire
families.
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