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Studies on testes development and spermatogenesis in the male duck

Jai-hong Lee, Young-seok Pak
College of Veterinary Medicine, Chonnam National University
(Received July 21, 1989)

Abstract: This study was conducted in order to observe the changes in cellular association
of seminiferous tubules from 4 to 22 weeks of age and to obtain the cycle and relative dura-
tion of seminiferous epithelia from 24 weeks of age in male ducks.

Fifety-five male ducks were used in the experiment and divided into 11 groups, consisting
of 5 male ducks each, with 2 weeks intervals from 4 to 24 weeks of age.

The results were summarized as follows:

1. The body and testes weight showed most rapid increase during 4 to 6 weeks and 18 to 22
weeks of age, respectively. The seminiferous tubules were obruptly enlarged in diameter of
tubules during 18 to 22 weeks of age.

2. Gonocytes were seen from 4 to 6 weeks of age, however they were not observed as from
8 weeks of age. Both type Ap spermatogonia and type Ad spermatogonia occured from 8 to
12 weeks of age, while spermatocytes and spermatids were beginning to appear at 16 weeks
and 18 weeks of age, respectively. Spermatozoa were first observed at 20 weeks of age. Full
spermatogenic activity was completed at the age of 20 weeks.

3. Average paired weight of the testes in male ducks was 78g at 24 weeks of age and its ratio
to the body weight was approximately 2.5 percent.

4. Average diameter of seminiferous epithelium at 22 weeks of age was 232um, and average
numbers of Sertoli cell, spermatogonia, spermatocyte, spermatids and spermatozoa in the
cross section of seminiferous epithelium were 15.30, 59.08, 41.78, 71.11 and 165. 30, respec-
tively. Spermatogonia and spermatids were classified into 2 and 4 types, respectively.

5. The cycle of the seminiferous epithelium could be divided into 5 stages at 24 weeks of age.
The relative frequencies of stages from I to V were 13.5%, 25.0%, 22.3%, 20.6% and
18.7%, respectively. Thus, establishment of spermatogenesis in male ducks were beginning
to appear at 20 weeks of age.

Key words: testes development, spermatogenesis, duck.

Tell RAAF ¥ HYol nxHe] e £F

X
1 & 9 ATE AgshA Heo oe%e) 487} FAsA

o] EEL 1088 E Faf AY §I¥eAFAD] AFZTEZAAGEAT 240 A3t ATFHAL.
— 417 —



Hlvh Az e go] gelwe Fdstehe TS
obg FHY #xr 9459 25489 gol
Zlzge] Yrisl aqlez A4ad, dr)e A3
2oty FP2 AHE BEAFY dEEA 2
2lEe] o 853 gormz gdo 9FARL W g

g3 Aoz o A=,

4% B AAwge A AFE o Ay
BE G Aste] Aol godt 4YFEH HH
€ HA22 Sgn ATFelde 3R AT 2n
7k # &gt

@4 ZREEE d4oz e FARYAY A
ALPFNE FAA gor ddEitm Yok e

Roosen-Runge'sl o] 3} 2|, Amann2i 98} %, Swier-
stra?} Footelol o] &7, #F&Hio] o a Abcke oAt
o2 ANZAYY SK e d8d 2dx Py F
of wetAl 87® TR F FAE sy, @
Leblond ¢} Clermont,59} Oakberg,® Clermont$} Perey,’
Clermont®+= 737]-/‘1]_%01] veld acrosomed] 3w 3}

of A¥ EAE FULE F FAE AR A2
o —\11'”:1"?7]-9‘}‘]'. 22yt Clermont’y= Abztol A 67] 2
T8t Bmgh ub gl

Firell glel M &= Strurkie,® ®UE #He oz
AA AF AN ZY T FE 298¢ By
3, AEAX R AAAAY 445 Az A=
AxdA A 4%E 5348l A3e Takedal’ 9
3 zAtE vk, & e R o] dsld & Matherot Wil-
son,” 2] 3 Purcell$} Wilsone] 4 <5714 ¢
Ao uhgo] BEle] zmAlelgd s, Jonesst Jackson

< AZAZE FH ASAA] 2EARY o] §
259 2ty cREsg . v 259 4 4%
o Aol AA Aol g BAbEy T F )
stage] EFeol HEtelE obf wHA masl geR
e

+ d7e 229 AFAAA vebd A gl

ZAE ) o2 A Aaer &
FHe2Ad AA44

A LAY 2FHEAE
AA#AT Y AANPFI)E EF

9 5AS A3l 28E v RY =F9 A4 A4
AT Aad dxA ghoh,
Mg ® Y
M2 O BEMI L 44 A" FedE 29

FEgAA AT HFE FTHH T4 Ftser
Ab53 §-8 %<l cherry belley x white goldend &%
+ AHEStE k. HEF 4FE R UFYAA 258
Aoz AL A 28 E F9Y 584 & 5557

N

of

Adkel A Fol

s | AT AoFTFe 3 i‘&ffk%i—"—t‘i
I R

AetAV g 4R ae Asg

L2

*

Arzdg JxFdEdA lem®4E A2 o8
10% %4 formalin® o) 244 7k, Zenkero o iz 124 7+
AT & A, "<, parafin Zejsts Sume 2 i}
As3 k. 10% formalin®e] A3 =2.2 Mayer's
hematoxylin-eosingd 4 & 3lo] Qubz 2 shake] AbE3}

Wiz, Zenkerdo] =AE =32 Heidenhain's iron

hematoxylin @41 & st #o v FTxE sty
. AAAEE @t PASHAE stgles o
229l schiff’s regent= Mecmanus'®el 23}% 2 hema-
toxylingd 4 & g8} ot

LEEYH AN ZAE ANz EF= Parker et

al,!” Kumarans} Turner!® z.2] 2 Newcomer$} Brant
et al®o] zAg W sFeom gz, W5 A
%2 Olympus# eyepiece reticle 100 ¥4 21450 o
1,500 2 333} 3 Sertoli M L& A g #4E A
4+ Abercrombie®?] microtome A=W ¥ A A
o2 A4St AL AP, AAILT Friug
7}+7] (stage) 9] ¥-%7]&& Roosen-Runge!®} Leblond
St Clermont®s} L{EEolld EF8dE P& sz
stgint. 4 F3d P wge AR Aol w@
028 FEFF sldE H2E A7 354 ez
2 AAY FazqA 5084 fHef Atg A
< Aydtd Hastd

Table 1. Weight ratio of testes to body of the male
ducks by the age in weeks

Weeks Body weight Paired testes T/B ratio
weight g %
1, 447 0.124 0.009
2,320 0,206 0. 009
2,618 0.314 0.012
10 2,920 0. 317 0.011
12 3,137 0.544 0.017
14 3, 440 0. 805 0.023
16 3,050 3. 080 0.101
18 3,100 4.257 0.137
20 3,200 38. 000 1,188
22 3, 150 60. 000 1.905
24 3,090 77.980 2.531

%; (testes weight-+-body weight) x 100
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Table 2. Numbers of sertoli cell, gonocyte, spermatogonia, spermatocyte, spermatid and

spermatozoa in the seminiferous epithelia of the male ducks(Mean-SD)
Diameter of : Primary
the semini- Sertoli Germ- Spermatogonia® spermatocytes® S S
Weeks ferous s Gono- cell* per- ds* per-
tubules ce cyte* Tvoe Ap Type Ad Leptotene p. 4 matids® matozoa
(pm) ype Ap 1ype Zygotene © 2cnyiene
4 47,50+ 7.09+ 2.21% 5.35 - — — — — —
3.20 1.90 0.67 1.20
6 52.82+ 7.00 1.73+ 5,261 — — — — — —_
3.05 1.41 1.15 1.10
8 56. 64+ 5.64+t - — 4.49+ 3.13+ — - — —
4.92 1.45 1.17 1.21
10 62. 70 5.30% — — 7.69+ 3.63+ — -— — —
2.91 1.29 2.35 2.34
12 62.25+ 5.40% - — 9.731 4.73+ - — — -
2.45 0.94 3.59 1.87
14 63.85+ 8.38+% — - 12.70+ - — — —
2.41 1.85 3.03
16 108. 45+ 12,10+ — - 26.87+ 11.73+ 6. 40t — —
8.26 2.43 4.81 4.49 2.91
18 135. 00+ 13.45=% — — 38.38+ 10.82+% 6.63+ 12,17+ —
9.32 2,39 4.97 6.83 2.54 4.85
20 181. 54+ 13.15=% — — 43.92+ 29.59+ 12.34% 39.73% 55,77+
34.06 2.08 6. 37 5.67 7.60 16.17 24,15
22 232,00+ 15.30+ - — 59.08+ 25.48:% 16.30% 71.11+  165.30%+
13.37 1.25 7.56 11.99 4.56 23.67 35.41

* Nuclei counts were corrected according to the difference in the nuclear diamerer by Abercrombie’s

formula.
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Table 3. Relative duration(frequency) of the five
stages of the cycle of the seminiferous
epithelium in the male ducks

Mean percentage of the tubule in

Stages each stage

13.5
25.0
22.3
20.6
18.7

- = E = —
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Abbreviation in figures

E Z BM ; basement membrane

¥ AdTE w28 57% FATA 4533y 4T G : gonocyte
YA 2FRAeR 17F 574 11T o2 Yol 45 S ; sertoli cell
HFAH 25 AR AARY Azzdd g d3 Gm ; germ cell
F 24FHAME AARAHY F59 2@ E 24t PL  ; preleptotene
¢ vk 2 Ade og s 3 LZ  ; leptotene and zygotene spermatocyte

5 AaEFE A7 4~6F73 3 18~22F9 P ; pachytene spermatocyte

AA FA4 454, SP  ; spermatogonia

2. gonocyter 4~9FH oA FEE G o} 8FF o] SZ  ; spermatozoa
Follv #AaslA ggteh. Apd I Ad® A zA xsb SdI  ; type I spermatid
8125 ol A Fadd] AFHAZ HRA T FAA Sdil ; type II spermatid

= A 1658 % 1853 ol Fof| ekt A A SdIIT ; type III spermatid
20—’?‘35 oA Aoz HA=HS, ASIH HAWYL SdIV ; type IV spermatid

20Fel 4 %459l

Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Explanation of figures

A gonocyte is present. Germ cells and Sertoli cells are seen along the basement membrane. 6 weeks.
Heidenhein's iron hematoxylin. X1, 000.

Stage . Spermatogonia and Sertoli cell are seen along the basement membrane. Type III, IV Sper-
matids are located more centrally than primary spermatocyte. 22 weeks. Heidenhein’s iron hema-
toxylin. x1,000.

Stage II. Type IV Spermatid and immature spermatozoa penetrate deeply into the sertoli’s ¢yto-
plasm. 22 weeks. Heidenhein's iron hematoxylin. X1, 000.

Stage III. Spermatozoa moves into the tubule lumen. 22 weeks. Heidenhein’s iron hematoxylin
* 1, 000.

Stage IV. Spermatozoa line the tubule lumen. Just prior to release. 22 weeks. Heidenhein’s iron
hematoxylin. X1, 000.

Stage V. Spermatozoa absent. 22 weeks. Heidenhein's iron hematoxylin. x1, 000.
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