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Table 1. Mean and Standard Error for Weekly Weight of Body, Comb, Testis and Other Endo-
crine Glands by Age in Week.

Age Bodies Testis Combs Pituitaries TlTy- Pa.Lrathy- Adre- Pancreas  Thymus
Weeks)  (8) © @ mg ~ TO% o el g @
(mg) (mg) (mg)
2 15017  0.11%+0.01 0.09+0.01 2.04%+0.19 897 3.08+0.58 250%+130 0.50+0.12 1.10%0.20
4 32818 0.11+£0.03  0.13+0.02 2.22%+0.26 9718 3.56+0.35 52+16 1.18+0.05 1.66%0.34
6 703151  0.17+0.02 0.32+0.06 2.40%0.33 123134 3.78+0.41 130+24 2.73+0.11 1.31%0.07
7 917429 - 0.22+0.11  0.51+0.01 3.88+0.24 5245 . 3.58+0.20™ 133+12 2.40%+0.22 1.7510.40
8 1,913+193 0.38+0.05 1.12+0.27 4.13+0.28 216i21 3.92+0.04 21540 2.971+0.16 5.07%1. 44
9 1,990+103 0.4710.05 1.60+0.19 4.401+0.24 16415 4.4610.28 149+24 3.56+0.19 8.24%0. 42
10 2,135+111 0.59+0, 06 1.72+0.33  4.92+0.30 280+23 5.32+0.24 310+13 4.714£0.25 5.88+1.20
11 2,4961209  0.70+0. 03 1.82+0.26 5.04%0. 14 1721‘26 5.56+0.55 203+34 3.41£0.33 4.32%0.93
12 2,535+130 0.761+0.09 1.88+0.27 5.74%0.51 190+33 7.30£0.67 202+2  4.32%0.35 5.25+0.75
13 2,772+170  0.79+%0.09 2.321+0.33 6.54+0.42 204124 7.0010.48 196124 4.3910.57 4.58+1.27
4 2,820%168 0.80+0.22 2.35+0.71 7.00+0.42 204+23  7.68+0.30 253+19 5.85+0.19 3.7710.38
15 2,835%60 0.80%+0.18 2.39%0.57 7.00+0.38 29919 7.96+0.89 326+35 4.48+0.33 3.87%0.38
16 2,865+143 1.00+0.07 2.62+0.33 7.58+0.19 18319 9.62+1.13 1938 3. 59".‘0. 48 2.6210.84
17 2982453 1.03%0.13 2.66%+0.17 7.52+0.26 202+44 10.00f1. 14 251130 5.2410.43 2.29+0.63
18 2,987+193 1.15%0.19  2.84+0.05 7.86+0.21 202432 11.80%0.96 147+14 4.2410.11 6.4210.40
19 3,030+185 1.38+0.19 2.86+0.26 7.90+0.15 358+24 11.20+0.58 418+40 4.31+£0.29 4.07+0.38
20 3,2421204 2.23+0.79 4.0410.26 7.86%0. 19. 404+14° 13.88+0.67 179+16 4.7610.13 4.2710.48
21 3,286£76 2.99%£0.76 5.101£0.40 7.90+0.17 340143 14.2610.66 576110 3.90+0.54 4.271£0.48
22 3,807t130 4.500.04 6.0010.69 8.08%+0.30 340130 14.32+0.38 254+10 5.60+0.22 5.6310.91
23 3,840t8 13.80t114 7.93+0.64 7.98%+0.21 290%+16 14.40+0.51 274%+17 4.39%+0.20 5.59+1.05
24 3,940+230 27.79+9.26 ' 21.7816.48 8.36+0.21 432+18 14:56+0.93 314+33 4.96%0.53 4.58+0.42
25 4,030+135 35.1115.32 26.46+1.28 8.46+0.16 420162 14.40+0.87 368%t13 4. 68i0.‘ 53 1.98-+0.34
26 4,1941100 41.82+4.40 37.88+2.29 8.42+0.33 584460 14.50%0.26 284149 5.01+0.31 2.31%+0.79
27 4,2201140 41.8514.54 41.23%+1.34 8.24F0.25 346335 14.43%0.23 369147 4.79+0.64 3.3010.60
28 4,3301164 42.46%5.33 41.42+1.25 8.08+0.31 418%+26 13.96+0.22 284120 5.50+0.76 2.3910.48
29 4,362%135.47.8812.71 42.6216,04 8.34%0.33 502166 14.3610.26 3601103 4.28+0.72 2.96+0.98
30 4,370%£75 46.201+2.57 44.89+2,80 8.22+0.31 53819 14.4010.39 324128 4.12+0.20 4.12+0.19
F - Vlaue 12.93 30.18 70.09 59,31 14,87 39.40 44.19 11.90 7.22
L.S.D.
0.05= 1,105 8.71 5.35 0.79 100 2.01 170 1.08 LN
0.01= 1,463 11.54 7.08 1.04 140 2.06 220 1.43 2.53
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Table 2. Correlation Coefficients between Weight
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of Body, Comb, Testis and Other Endocrine

Glands.

Trait Body Comb Pancreas Testis Adrenal Parathyroid Throid Thymus Pituitary

raits Weight  Weight Weight  Weight Weight Weight Weight  Weight Weight
Body 1,000 0.625™  0.597** 0.583**  0.308 0.725%* 0.625**  0.121 0.744**
Weight
Comb 1, 000 0.325  0.927** 0.239  0.635**  0.730** —0.159 0.525**
Weight
Pancreas 1,000  0.286 0.291  0.576®*  0.494**  0.262 0.672*
Weight
Testis 1. 000 0.238  0.604**  0.670** —0.163 0.492**
Weight
Adrenal 1000 0.452**  0.471**  0.082 0.450*
Weight
Parathyroid 1. 000 0.725**  0.046 0,843**
Weight
Thyroid 0 x%
Weight 1. 000 0.093 0.674
Thymus 6
Wolght 1.000 0.17
Pituitary 000
Weight L

Kiavene P0.05 K¥everes P 0.01
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Table 3.Size of Seminiferous Tubules and Thickness of Tunica Albuginea of Testis by Age

Age Diameter (gm) - Thickness (um) of

(weeks) Lumen Tubule tunica albuginea
2 6.63+0. 45a 42.76+1.04a 27.23+1.54a
4 8.23%0. 38a 45. 28+ 1. 63ab 27.7812.51a
6 8.91+0.77a 46. 08+0. 94abc 28.3711. 26a
8. 9.57+0. 33a 55. 1711, 88bed 33. 0511, 90ab
10 11.54%0. 55a 56. 26+2. 34cd 34. 1211, 93ab
12 12.88+0.72a 57.78%1. 69cde 37.00x6. Olabe
14 14. 3310. 23a 58. 18+3. 55¢cde 37.58+2. 18abc
16 14.73%0.57a 60. 80+7. 16cde 38. 43+2. 68abc
18 15.54%1. 05a 67. 18-£2. 04de 39. 655, 80abcd
20 16. 40£0. 65a 71. 10+8. 66e 43. 13£2. 66bcde
22 26.21+1. 39b 22,5415, 97 46. 5414, 09cde
24 70.38 +6. 25¢ 213.45+18. 85¢ 70.98+2.97¢
26 93.39+4.25d 227.99+3. 63gh 53. 83£2.02def
28 92.85+4. 33d 232. 6413, 99h 55. 252, 13def
30 100.65+2.734d 223. 2514, 24gh 59. 9212, 37f

Mean=*standard error

a—h : Means in same row with different superscripts differ (p <0.05).
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Table 4, Spermatogenesis in Seminiferous Tubules by Age in Weeks

Age Body Testis

Appearance (x) of

Appearance{x) of Tubules
with Spermatotids

Weight Weight | Sperma- | Primar Secondar
(Weeks) l(gg) é) topgonia Sperm:tocytes SpermatoZytes 5% 10% 25% 0% 75% 100%
2 150 0.1
4 328 011
6 703 0.17
7 917 0.22
8§ 1912 0.38
9 1,99 0.47

10 2,135 0.59
11 2,4% 070
12 2,53% 0.76
13 2,772 0.79
14 2,820 0.8
15 2,835 0.8
16 2,865 1.00
17 2,982 1.03
18 2,987 115
19 3,030 1.38
20 3,22 223
21 3,286 299
22 3,807 4.50
23 3,840 13.80
24 3,990 27.79
25 4,030 35.11
26 4,194 41.82
27 4,220 41.85
28 4,330 42.46
29 4,362 47.88
30 4370 46.20
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Table 5. Size and Number of Spermatogonia
in Seminiferous Tubules by Age in

Weeks

Age Diameter of

(V\.reeks) cell (um) Number of cell
2 4.74+0.232 19. 5510. 33a
4 5.35%0. 33ab 19. 101+0. 77a
6 5. 63+0. 34abe 24. 5010, 29a
8 6. 2110. 43bed 23.0510. 472
10 6. 7710. 20cdef 33. 4510, 72ab
12 6. 7510.42cde 27.70t1. 36ab
14 7. 00+0. 30def 31.00%1. 09ab
16 7.0910. 29def 38. 20%0. 75ab
18 7. 3610, 55def 42.90x0. 53abc
20 7. 4010, 28def 44. 00+0. 60abc
22 7. 5010, 25def 62. 0010. 96bc
24 7.81%0. 54e 77.65%1. 66¢
26 8.-1410. 60f 172.20+1. 56d
28 8.20+0.66f 201. 00+2. 564
30 7. 480, 54def 203. 401+4. 53d

Mean+standard error

a, b,c,d : Means in same row with different su-
perscripts differ (P<0. 05).

Table 6. Volumetric Proportion between Sem-
iniferous Tubule and Interstitial Tiss-
ue in Weight Based on Photographic

Measurement.
Age Seminiferous Interstitial
(weeks) tubule (%) ti ssue (%)
2 69 31
4 79 21
6 59 41
7 76 24
8 79 21
9 76 24
10 84 16
12 86 14
14 73 27
16 88 12
18 88 12
20 92 8
22 81 19
24 96 4
26 96 4
28 93 7
30 94 6
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Table 7. Number of Leyding Cells in Interstital
Tissue of Testis by Ages in Weeks

(wgeglfs) Number of cells
2 11.93+1.02a
4 12.53+1.222
6 12.4011.20a
8 14.93+0.72ab
10 13.86+0.95ab
12 13.86+0.832
14 116.731+1.02b
16 14.00£0.82ab
18 17.73%+1.42c
20 14.13+1.19ab
22 18, 73+0.98¢
24 19.87+1.12¢
26 18.7311.03c
28 v 17.67+1.51¢c
30 23.73%+1.21d

Mean*standard error
a, b. ¢, d;Means in same row with different
superscripts differ (p< 0. 05).
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Table 8. Correlation Coefficients between Weights of Testis, Number and Size of Spermatogonia,
Size of Seminiferous Tubule and Thickness of Tunica Albuginea

Testis  Spermatogonia Seminiferous tubule Thickeness of
Weight Diameter Number Diameter of Diameter of Tunica Albuginea
Lumen Tubule
Testis weight 1.000 0.705** 0.978** 0. 980** 0. 959** 0. 814**
Spermato- Diameter 1. 000 0. 728** 0.731** 0. 763** 0.76**
gonia | Number 1. 000 0. 965** 0.932" 0. 770**
Diameter * *
Seminiferous of Lumen 1. 000 0.984% 0. 839>
Tubule -
Diameter 000 0, 884"
of Tubule L .
Thickness of
Tunica Albuginea 1.000

Table 9. Comparison of Meat Breed to Egg Breed and General Purpose Breed in the Growth
Pattern of Testis and Body of Rooster

Ttem of Age White Leghorn White Plymouth Rock | Barred Plymouth Rock | Arbor acres
comparison in ' (Egg Breed) {General purpose Breed| (General purpose Breed) | (Meat Breed)
weeks | Jones and Lamoreux Bennett | Mitchell Hogue and | Turner et al Author’ s data
(1942) (1947) et al  Schnetzler (1944) (1982)
(1926) (1937)
High Low
Fecundity Fecundity

Body weight 4| - 232 200 - 328

g) 6 402 283 - - 306 469 703

8 633 494 - 449 781 726 1,913

10 912 664 - 673 937 1,069 2,135

12 1,128 848 - - 1,126 1,394 2,535

U ! 1,31 1,061 - - 1,547 - 2,820

16 1,569 1,216 - - 1,542 - 2,865

18 - - - - 1,692 - 2,987

20 1,822 1,418 - - 2,105 - 3,242

2 - - - - - - 3,807

24 1,021 1,508 - 1,786 - - 3,940

26 - - - - - - 4,194

Testis weight 4 61 61 - 100 15 - 110

&) 6 180 85 - - 55 95 170

549 194 1,612 150 75 158 380

10 2,274 1,183 ~ 200 160 408 590

12 3,526 5,456 - - 145 609 760

7| 5,516 3,296 3,244 - 245 - v 800

16 5, 885 6,070 - - 820 - 1,000

18 - - 5,512 - 5, 180 -~ 1,150

20 16,720 16,850 ~ - 5,840 - 2,230

2 - - 13,458 ~ - - 4,500

2% 18,300 13,950 - 1,400 - - 27,790

2% - - - - - - 41,820
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Legends ;br plates

1. Testis of 2weeks after hatching. x 200
2. Testis of gweeks after hatching. x200

3. Testis of 10weeks after hatching. x200
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4. Testis of 1gweeks after hatching X200

5. Testis of 2iweeks after hatching. X400
6. Testis of 23weeks after hatching. X400
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Morphological Study on the Development in the Testis

of Meat Purpose Rooster.

Bang—~Keun Han,D.V.M ., M. S., Ph.D.

Department of Veterinary Medicine, College of Agriculture, Jeonnam National University

Abstract

The purpose of the experiment was to clarify morphologically normal growth pattern

of male reproductive organ in heavy meat breed rooster.

The observations were composed of normal growth in weight of whole body, comb,

testis and pituitary glands and of histological patterns of normal progressive develo-

pment of the component parts of testis, from two to thirty weeks of age in a hund-

red and sixty meat— type cockerels, Arbor acres, divided into 27 groups, in a week

or two weeks interval.

The results obtained in the experiment were as follows.

1. Variation of body weight
reaching about
bserved between age and its weight.

showed the most marked increase at 8 weeks of age,
Zkg at 9 weeks, and third degree curvilinear regression was o-

The weight of testis and comb showed most prominent increase during 23 to 26

weeks and 24 to 27 weeks of age respectively with closely similar growth curv-



es, and second degree curvilinear regression was observed between age and its
weight in both.

Pituitary body showed the heighest increase in weight at 7 weeks and second d-
egree curvilinea regression was observed between age and its weight. Thyroid s~
howed first degree linear regression between age and its weight even though the
weight growth curve was uneven, and parathyroid showed relatively even grow-
th curve and first degree linear regression. Adrenal showed first degree linear
regression between age and its weight even though its growth curve was rema-
rkably uneven. Pancreas showed smooth and marked growth curve during 4 to 10
weeks of age with subsequent undulation, and second degree curvilinear regres-
sion was observed between age and its Weight. Between pahcreas weight and b-
ody weight, first linear regression was observed. = Weight of thymus increas-
ed from about 1 gram at 2 weeks to about 8 grams at 9 weeks of age with s-
ubsequent undulation, retaining 3 to 4 grams of weight until near the end test,
and third degree curvilinear regression was observed between age and its weig-
ht.

Correlations between weight growth of body, comb, testis, and the other end-
ocrine glands were statistically significant with the exception of that be-
tween thymus to all the other organs tested, between adrenal to body, comb,
pancreas, testis and thymus, and between pancreas to comb, testis, adrenal and
thymus.

The size of seminiferous tubules were abruptly enlarged in diameter of lumen and
tubule from 22 weeks of age, a week prior to abrupt growth of testis, and s-
howed parallel growth curve with that of testis. Nevertheless, the thickness of
tunica albuginea showed smooth growth curve.

Spermatogonia were found in seminiferous tubules at the first trial of 2 weeké
of age as early, and increments in cell size and number of the cells in accorda-

nce with the age were observed. Primary spermatocytes appeared at first at 9
weeks, Secondary spermatocytes at 10 weeks and Spermatids at 16 weeks of
age, and at 23 weeks of age which the spermatids were found in all the tubul-
es had been counted. Spermatozoa were found at first at 23 weeks of age.

As the testis and its seminiferous tubule grew, the interstitial tissue were red-
uced, whereas, weight ratio of the seminiferous tubules reached to 9%6% of te-
stis weight at 24 weeks of age at when testis showed abrupt growth. However,
Leydig cells in the interstitial tissue were increased in number as many as from
12 cells at 2 weeks of age to 24 cells at 30 weeks.

The correlations between weight of testis, number and size of spermatogonia,
diameter of lumen and tubule of seminiferous tubule, and thickness of tunica albu-

ginea were statistically highly significant.
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