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SUMMARY

This experiment was conducted to find out the effects of the six different feed-
ing methods on the development of body weight, testis, comb and pituitary gland,
and the sexual maturity of White Plymouth Rock cockerels. From hatching to 22
weeks of age, the weights of whole body, testis, comb and pituitary gland, and the
histological changes of testis and the semen characteristics were checked every
other week.

The results obtained in this expeniment were as follows:

1. The growth rates of the self-feeding groups were faster than those of the li-
mited feeding groups (70 percent of the self-feeding)by about 2 weeks. The
weights of testis and comb showed the most marked increase at 20 weeks of
age in the self-feeding groups and at 22 weeks of age in the limited feeding
groups, respectively,

2. The weights of pituitary gland from hatching to 22 weeks of age at all obser-
vation weeks were not recognized significantly among the compared groups ex-
cept 4, 14 and 16 weeks of age.

3. Correlations between week of age, body weight, testis, comb and pituitary gland,
in the course of 22 weeks, were highly significant.

4. The diameters of lumina and tubules in the seminiferous tubules increased very
slowly until 10 weeks of age. They showed the most marked increase at 12 we-

eks of age in the self-feeding groups and at 14 weeks of age in the limited fe-
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eding groups, and then continujously increased until 22 weeks of age.
. Primary spermatocytes appeared at first at 8 weeks in the all treatment groups.
Secondary spermatocytes appeared at first at 10 weeks in the self-feeding groups
and at 12 weeks in the limited feeding groups. At 14 weeks of age spermatids
and spermatozoa were found at first in the self-feeding groups but

were found in the limited feeding groups.

spermatids

. Age of the first ejaculation was between 14 and 16 weeks of age in the all treat-
ment groups. The Average semen volume and sperm concentration ranged from
0.1~0.2m¢ / ejaculate and 5.6~9.8X 10® sperm/ m¢ at the age of the first ejacula-

tion but 0.30~0.35m¢ / ejaculate and 22.4 ~42.7X 10° sperm /af at the 20 weeks of

age in the all treatment groups.
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Table 1. Treatment of cockerels

Diets and levels A B o}
of feed intake A, A, B, B, G (o
Starter 0-6 wks 0 -6 wks - whk -wks - wks - wks
Broiler starter - - 0- 4 0~ 4 0~ 4 0- ¢4
Broiler finisher - - 5~ 6 5- 6 5- 8 5~ 8
Grower 7-14 7-14 7-14 7-14 9- 14 9-14
Finisher 15-22 15 -22 15 -22 15 - 22 15- 22 15 - 22
Levels of feed intake full 70% full 70% full 70%
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Table 2. Formula and chemical composition of experimental diet

Starter Grower Finisher SB;?_;?: 2;?51:121
Ingredients (%)
Yellow corn 62.79 66,76 67,317 61.50 58.90
Corngluten meal - - - 8,00 5.900
Soybean meal 20.82 12.90 7.65 18.84 15,94
Fish meal 5.00 4.00 1,00 8.00 6.30
Wheat bran 7.09 12.34 18,06 - -
Lime stone 1,20 1.43 1.94 0.61 9,69
Tricalcium phosphate 1.80 1.27 0.68 1.80 2.01
Salt 0.25 0.30 0.30 0,30 0.30
Vitamin and mineral additive 0.80 0.80 0,80 0,75 0.75
Antibiotic additive and others 0,25 0.20 0.20 0.20 0,20
Chemical components
M.E.(kcal / kg) 2850 2850 2800 3050 3080
C.P. (%) 18.0 15.0 13.0 22.5 19,0
Calcium (%) .10 1.00 1.00 0.95 9.95
Phosphorus (%) 0.75 0.65 0.55 0.75 0,75
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Table 3. Mean and standard error for body weight by age in weeks

Unit: ¢
Age Treatments
(wks) A, A, B, B, C, C,
0 43+ NS 43+ NS 43+ IS 43+ NS 43+ 1 Ns 43+ NS
2 183+ 16N 183+ 16N 211+ 10M$  211% 10MS 211+ 10 NS 211 10N
4 562 + 14° 492+ 132 589+ 17° 589+ 17° 589% 17° 589+ 17°
6 1056 £+ 27°% 923+ 29* 1140 40>  1140* 40° 1140+ 40°% 1140% 40°®
8 1662 + 71% 1467% 33 1832+ 115° 1648+ 77°° 1835 83° 1835+ 83°®
10 2157 + 104 %> 2097+ 134* 2317+ ® 21274108 ** 2357+ 79% 2270+ 67°
12 2525 & 100*b¢ 2265+ 123 27874 141°° 2407160 ** 2805k 83°¢ 2488+ 85 °%
14 2910+ 95% 2530+ 115° 3040+ 61°  2613*108° 3060+ 90 ¢ 2713+ 48 *°
16 3288 + 64% 2727+ 135 3492+ 113° 2850+119 * 3506t 72°¢ 2980+ 83 %P
18 3523 £173 %< 2912+ 212* 3770+ 59° 3245+ 43°*>  373%k121°¢ 32424123 *®
20 3768 + 88> 3060+ 192° 4053+ 114° 3460+ 60 % 4007169 ¢ 3442% 43°
22 3932 £117° 3307+ 207° 4250+ 139®  3823%154° 4275+190® 3807+ 14°°®

Ns : Non-significant among all the treatment groups in the same weeks of age

a- ¢: Means with the different superscripts in the same weeks of age differ significantly

(P< 0.05)
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Table 4. Mean and standard error for testis weight by age in weeks

Unit: ¢
Age Treatments
(wks ) A, A, B, B, C, C,
0 0,00 £ 0,008 0,00 0,008 0,00 0,00NS  0,00%0,00N 0.00+0,00NS 0,00+ 0.00NS
2 0.01 £0.00NS 0,014+ 0,00NS 0,024 0.00%  0,0240,008S 0.02+0.00%5 0,02+ 0,00
4 0.06 +0.01° 0,04+ 0,00* 0.06 +0.01°  0.06x0.01° 0.06+£0.01" 0,06+0,01"
6 011+0,01® 0,08+ 001% 0.11%+0.01° 0.11+0.01° 0.114001% 0.11+0,01°
8 0,16 £ 0.01%S 0,14+ 0.01™ 0,19 +0,03™  0,18+0.03™ 0.2040.04™  0.20% 0,04™
10 0.65 +0.08"° 0,28+ 0,02 0.72+0.20°  0,324£0,03° 0,7540,10 > 0,350,022
12 1.21 £0,23% 0683+ 020" 1.31:+0.24° 0,84+0,08 ° 1,2040.23°% 0,86+ 0,06°
14 5.23+0.72° 2,47+ 0,62* 576+0.81°" 2.83+0,18° 7.01£0,93° 2.98+0,18°
16 9,73 +1,28¢ 3.47+0.48% 1152 +1.37°¢ 4,12+0.45°®  10,92+0,79°¢ 676+ 0,38°
18 10.32+1,29% 5,13+ 0.58* 14.21+186° 7.81+152° 1571+1.86°¢ 7.82%1.09°
20 14.05 +£0,73%8  11.35+ 1.66° 15.08 = 1,56 12.78+1.01%S  15.95+2 2385 11,18+t 1.81 M
22 18,95 +1,96™ 13,084 2.13%° 19,33 +0,53"° 13.80+1,33%5  18,80+2.14M 1555+ 1,58 NS

ns : Non-significant among all the

treatment groups in the same weeks of age

a-d : Means with the different superscripts in the same weeks of age differ significantly

( P< 0.05 )
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Table 5. Mean and standard error for comb weight by age in weeks

Unit: ¢
Age Treatments
(wks ) A, A, B, B, C, c,
0 0,01+0.00% 0,010,008 0.01£0,00¥S 0,01 £0,00° 0,01 000N 0,01+0,00N8
2 0.03%0,005  0,0340.008° 0,04+0,00™ 0,04+0,00% 0,04+0.00% * 0,04 0,00
4 0.17£0,01®  0,11+0.01* 0,18+0.01°% 0,18%001" 018%0.01° 018%+0,01"
6 0,69+0,04° 0.2840.04* 0714005 071%005°% 071%£0.05° 0, 71+0,05"
8 0,94+0,09%  075+0,12° 1,13+40,22° 0,76+0,14* 1,41+0,15° 1.41+0,15"
10 2184032 1,2040,19° 2274027 ° 1,52+0,26* 2,24+0.17°  1,63+0,27*%
12 5,10£1,07%  3.23+0,51*® 4,44+053° 2,12+0.34* 4224052° 2,20+0.35°
14 9.89+1,43° 577+1,10% 1007x1.44° 3724027 997£1,39° 7.63+118"™
16 14,4942,96%  7.51+1,23% 18,37+1.32°¢ 7.94%0.8* 1568+£2.20° 9.76%161°%
18 18,95+3,23% 1133+1.15° 21.88+2,00°% 11,012+1.51% 22,74+4,06° 11.23+1,36°
20 28.27+2.02*® 19.20+182° 29,03+208° 1927+1,92* 31.67T+£52 " 1873x3,12°
22 39.70+3,458  30,10+3,54% 3577 +1.65% 32,20 +3.61%° 36,23+ 3445 29.13% 2,16 NS
Ns : Non- significant among all the treatment groups in the same weeks of age
a-c Means with the different superscripts in the same weeks of age differ significantly
(P< 0.05)
Table 6. Mean and standard error pituitary weight by age in weeks
Unit: ¢
Age Treatments
(wks ) A, A, B, B, o c,
0 0.83+0,03 NS 0.83+0,038  0,8340,03NS  0,83+0,03¥5  0,83+0.03N 0,83+ 0,03 N8
2 2.30+0,06M  2.3040.06N 2,573,138 2,57%0,13%  2,5740,13N  2,57£0,13
4 3.80+0,23° 3.50+0.06° 4,3330.12°  4.33%0,12°  4,33+0.12% 4.33%£0.12°"
6 4774032  460+0.15% 53040325  5.30+0,32%  5.30%0.23N  530£0,32"
8 6.37+0,64 NS 5.5740.22%  6.0720.32M  5.4740.27M 6,770,348  §,774£0,34 N
10 6.90+£0.36M  6.47+0.358  6.9740,27  6.63+0,52%  7,2740.37N 6,90+ 21 M
12 8.60+£0.67  7.70+0.76™S  9.1340.66 M  7.53%0,54NS  9.03#£0.7IM  8,20+0.27 "¢
14 9.33+0,68 2% 8,30+£0,74*  10,230,77° 8.67+0,47* 10.23+0.74° 9,40+ 0,23 *P
16 9,36+ 1,00%>  8,33+0.27° 10,4430.06 >  9,37+0,68*> 10,53+0.67° 10,10 0,36 *°
18 9.8740.228  9.10+0,64M  10.6040.58N5  9.13:£0 74NS 10 70£0.49M 10,03+ 0,46 NS
20 10,07£0,15 N8 9.2340.62N 10,6040.95M  9,20+0.80M 10,93 +£0.37™ 10,03+ 0,62 N°
22 10.43+0.328  10,0740.60  10,5340.47™  9.50+0,38N 10.87+0.87™  10,13%+0,27 ™
Ns' : Non-significant among all the treatment groups in the same weeks of age

a-c : Means with the different superscripts in the same weeks of age differ significantly

(P< 0.05)
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Table 7. Correlation coefficients between the investigation items from hatching to 22 weeks

of age ™
Items X, X, X, X, X
Week of age (X,) .973 . 841 .8289 .930
Body weight (X,;) .806 .802 .955
Comb weight ( Xy) .967 L7115
Testis weight {X,) .720

Pituitary weight( X;)

+ P< 0.001
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Table 8. Mean and standard error for diameter of seminferous tubule by age in weeks

Unit : gm

Age Treatments
(wks) A, A, B, B, C, C,

0 38,4+ 1.4N 38,4+ 1,47 3842 1485 38,4+ 14N 384k 1,4 B4+ 14NS
2z 45 6 20N 45,6+ 2.0NS 457+ 2.9NS 457+ 2,9N% 457+ 29NS 457 £+ 2. 9P
4 52,2+ 21N 51,01 0,7NS 5044 27N 504+ 2,78  504% 2,7NS 504 + 2,78
6 56,74 27N 52 9+ 4,65 573+ 23Ns 57,3+ 2.3NS 57,3+ 23N 573 4+ 2308
8 58,4+ 2,478 603+ 3.1NS 64,6 55N 60,1+ 3.9NS 64,7k T 5NS  64,7% 75N
10 63,9+ 4.9sb 57,8+ 1.1* 74,9+ 53® 601x 1,9° 76,6+ 1,7° 61,2+ 3.9°
12 96,64 12,7b¢ 724+ 9.1* 116,8%+ 9.9°¢  77.3%+ 89> 128,5%10,9¢ 78.3% 6.3 2
14 156,24+ 22,5 107,1420,1°%¢ 165.8+14.4°9 1056+11,4% 2004+ 18,6¢ 109_8:12.23 ab
16 182.14+21.2% 1395+ 9.6° 184.6+14.5% 152 4418,32> 210,1£12,5¢ 171,14 6,3 ¢
18 190,3+19.4° 154 5+11,3% 2346+ 3.3° 189.0416,2> 235 7%112¢ 193,6*12.5°"
20 224,5+15,1N 201 5+£13 3N 24094216 212.8% 36N 247,912, 0N 201,1%14,3 %
22 240,5+ 11.98 227, 4%10,8™ 251,8419,0M 222 6+13,6MS 261,74 10,9NS 224, 1+14,3

N's : Non-significant among all the treatment groups in the same weeks of age
a-d: Means with the different superscripts in the same weeks of age differ significantly

(P< 0.05)

Table 9. Mean and standard error for diameter of lumen in the seminiferous tubule by age
in weeks

Unit: pm
Age Treatments
(wks) A, A, B, B, C, C,
0 1.60,1 N8 1.6+ 0,18 1,620,178 1.6+0,17 1,650,178 1,6+0,1 NS
2 6.8+0,2 N 6.8+ 02N  0.4%0.4 NS 6.4+ 0,47 6,404 N 6.4%0,4 NS
4 6.9%0.5 NS 7.4% 0,7%  7,14£037S 7.1%£0.3M 7.1£0,3 NS 7.1£0.3 N
6 6.140,5 N8 7.1+ 0.8%  68+08Ns 6.8£080 6.8+0,6 " 6.8%0,8 N3
8 6.4%1.1 78 6.7+ 07N 7.04£03N 62208  65+05N 6.5%0,5 XS
10 6.7+0.8* 6.8+ 0,7 12,1+07° 7.6+0.6% 13.0+0,3% 8.3+0,7 ®
12 18.3+1.8%  10.0% 2,0° 22,7£3,5° 11,3x1,1*  255+3.2°¢ 11,6%0,4 *°
14 47,2+10,0° 23,7+10.83* 50,1+56°" 25.6+2,7° 52.9+54° 30.6+4.3
16 51,0+5.8%  30.5+ 5,6° 54,2%8,0° 30.8+4,3° 57.3+1.8 ¢ 37.0+2,6 °°
18 69,1%8,2 P 54.14& 29°* 15.6+2,4° 54,4+4.6" 73.1+5.7° 56,5+4.4 *°
20 73,745.9N 69,0+ 2.8N 758x7.3M 71,9108 77,123 M 72.8+£1,9 N
22 82.9+5.0 81,3+ 3.4M 82473  726+6.8%  85940,67 73.3%3.5 NS

¥s : Non-significant among all the treatment groups in the same weeks of age

a-c : Means with the different superscripts in the same weeks of age differ significantly

( P< 0.05)
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Table 10. Appea:ince(-i- ) of the various germinal cells in the seminiferous tubule by age in
weeks
A, A, B, B, C, C,
(i wons 123f 1SS 1234 wetts 1234 (S8 1234 (SSUS 1234 [SSUS 1234
0 0.00 0.00 0.00 0.00 0.00 0.00
2 0.01 0,01 0,02 0.02 0.02 0.02
4 0,06 0.04 0.06 0.06 0.06 0.06
6 0.11 0,08 0,11 0.11 0.11 0,11
8 0,16 + 0,14 + 0,19 + 0,18 + 0.20 + 0,20 +
10 0.65 ++ 0,28 + 0.72 ++ 0,32 + 0.75 ++ 035 +
12 1.21  +4++4 0.68 ++ 1.31 +++ 0.84 ++ 1.29 +++ 0,86 ++
14 5,23 ++4+++ 247 +4+ 5,76 ++++ 2,83 +++ 7.01 ++++ 2,98 +++
16 973 +4++++ 3.47 ++++ 11,52 ++++ 4,12 ++++ 10,92 +4++4+  6.76 ++++
18 10,32 ++++ 5,13 ++++ 1421 ++++ 7,81 ++++ 1571 +++4+ 7.82 ++++
20 14,05 ++++ 11,35 ++++ 15,08 ++++ 12,78 ++++ 15.95 ++++ 11,18 ++++
22 18,95 ++++ 13,08 ++++ 19,33 +44+ 13,80 ++++ 18.30 ++4++ 1555 ++++

* 1,2,3 and 4 indicate primary spermatocyte, secondary spermatocyte, spermatid and

spermatozoa, respectively.

x* Spermatogonia appeared at all the weeks
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Table 11. Semen characteristics of broiler breeder cockerels at the first ejaculation
Treatments
Items
A, A, B, B, C, C,
Age of the first ejaculation(week)14 16 14 16 14 14
Average volume / ejaculate(nsd 0,20 0.10 0,10 0,20 0.15 0.15
Sperm concentration(10? / mf 5,6 9.5 9,8 6.6 7.7 6.8
Total sperm ejaculated(10® ) 1.12 0,95 0,98 1,32 1,16 1.02
Table 12. Semen characteristics of broiler breeder cockerels at the 20 weeks of age
Treatments
Items *
A, A, B, B, c, c,
No. of cockerals ejaulated 18 18 18 18 18 18
Average volume/ejaculate{n¢) 0.33 0,30 0,32 0,31 0.35 0.34
Sperm concentration(108/a¢) 35.5 22,4 40.5 25.2 42,1 26.8
Total sperm ejaculated(10%) 11,7 6,7 13,0 7.8 14,9 9.1
Rl A 13,2584, BR#A 14,5084,18] 283 TR #F ¥ Rl vie B4
o NHugol4 14.7588402ke  Sampsonst & %8187 sl ML ¥ 22847 2
Warren(1939)8] #4, WL s NHgEoA 13 AR R 4ME, B, 8% 23 BTREY

Waolele {E1A(1963) 9 #HESt visdt Aol
g, mEEdA 118402k McCartney(1978)
o @|EscE U7t Edx, SR 16~ 20
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Plate
Plate
Plate
Plate
Plate

Plate’

Gk W N e

Plate 2.

Plate 3. Plate 4.

Testis
T estis
Testis
Testis
Testis

Testis

Plate 5. Plate 6.

of hatching day(H.E. Stain X 400)

of 2 weeks after hatching (H.E. Stain X 400)
of 6 weeks after hatching (H.E. Stain X 400)
of 10 weeks after hatching{ H.E. Stain Xx400)
of 14 weeks after hatching( H.E. Stain X400 )
of 18 weeks after batching( H.E. Stain X400 )

=207~



V. 51Xk

1. Aire, T.A,, 1974, The development of the endocrine glands and bursa of Fabricius in

Nigerian and White Leghorn cockerels. Acat. Anat. 89:203-210
. Breneman, W.R. 1939. Effect of androgens on the chick. Proc. 7th World Poultry Cong., 91,

3. Fransen, J.M., F.N. Andrews and C.W. Carrick, 1955. The effect of plane of nutrition
on growth and sexual development of Barred Plymouth Rock cockerels. Poultry Sci., 34:
205 -209

4. Hogue, R.L. and E.E. Schnetzler, 1937. Development of fertility in young Barred Plymou
th Rock male. Poultry Sci., 16:62-67

5. Kumaran, J.D.S. and C.W. 'Turner, 1949a. The normal development of the testes in the
White Plymouth Rock. Poultry Sci, 28:511.

6. Kumaran, J.D.S. and C.W. Turner, 1949b. Endocrine activity of the testis of the White
Plymouth Rock. Poultry Sci, 28:636 - 640

7. Lake, P.E. and J.M. Stewart, 1978. Artificial insemination in poultry. Ministry of Agri-
culture, Fisheries and Food. Bulletin, 211:6 -7

8. Latimer, H.R., 1924. Postnatal growth of the body, systems and organs of the Single
Comb White Leghorn. J. Agr. Res., 29:363,

9. McCartney, M.C., 1978. Sexual maturity in broiler breeder males. Poultry Sci, 57 :1720
-1722

10. Ogawa, K., 1962 Environmental control of sexual maturity in the domestic fowl.
I. Development of the endocrine glands and organs in relation to sexual maturity. Bull.
Fac. Agr. Kagoshima Univ., No. 11:122 - 129

1. Parker, J.E., F.F. McKenzie and H.L. Kempster, 1942, Development of the testes and
combs of White Leghorn and New Hampshire cockerels. Poultry Sci., 21:35 - 44

12. Reviers, M., 1971a. Development of the testis in the ;:ockerel. 1. Ponderal growth of
the testes and development of the seminiferous tubules. Ann. Biol. Anim. Bioch. Biophys.,
11:519 - 530

13. Reviers, M., 1971b. Development of the testis in the cockerel. II. Morphology of the se-
miniferous epithelium and setting up of the spermatogenesis. Ann. Biol. Anim. Bioch.
Biophys., 11:531 - 546

14. Sampson, F.R. and D.C. Warren, 1939. Density of suspension and morphology of sperm
in relation to fertility in the fowl. Poultry Sci., 18:301 - 307

15. Turner, C.W., M.R. Irwin and E.P. Reineke, 1944. Effect of feeding thyroactive iodocase-
in to Barred Rock cockerels. Poultry Sci., 23:242 - 246

16. &84, FAM, 1978, ik Testosterone Propionatefis} WEFS Wolels By, LS
X ERBBE vlAe gE. &%, 20:1-45

17. MEFX, BPX—, KOAl, ROH8), 1958, BORFBEBBICHT o0, 1. SHLORHFICH
DR EROBMBRICHLT. KARBESHS. 6:1117-125

18. R, 1963, BOPEHMESFITHSRBIC L LD RFOBHEHL BBHEROBE. AZEHE.
34:121~125

19. iRpkEx, AHl—x, WEERL, Lok, 1971, BLEBICL 670D White Leghorn 5k ¢f Fayous-
miOPROBRIZOOT, FRAMKHERE. 25:159-166

20, WA, 1983, WAMS MH, MALER R MERS] MY FR. LEARR BLBG Rk,

=208~



