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Studies on the Sexual Maturity in the Fowl

1. The Influence of Ambient Temperature
on the Sexual Maturity in the Fowl

Kiyohiko Ocawa, Toru FuJsisHiMA and Hisayoshi NisHIYAMA

(Laboratory of Zootechnical Science)
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@W&aﬁﬂx@mga%@mwnﬁOh MRTEBE SR T, 1E 72%, (KK 84% <%
co BMGUEARIIEH SicaE L et (R 1TS H), & ER L, AT, pH, RimFHEk o
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£ B R & Fig. 2 Development of the body weights and combs
of cockerels exposed to 30°C and 5°C.
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Table 1. The effects of ambient temperature on the cockerels.
Low temp. High temp.
M. S.E. M. S.E.
Body weight 1187 57.4 1168 63.5 g
Comb weight 0.668 0.113 2.467 0375 | g
LxH 2.248 0.197 6.083 0.515 cm? wx
Pituitary 1.025 0.038 0.964 0.054 mg
Pineal 0.325 0.033 0.294 0.018 mg
Thymus L 0.134 0.019 0.142 0.019 \ g
R 0.115 0.018 0.136 0.019 , g
Thyroid L 3.818 0.291 3.232 0314 | mg
R 2775 0.214 2.855 0192 | mg
Para-thyroid L 0.221 0.040 0.217 0.015 . mg
R 0.217 0.030 0.172 0.036 \ mg
Adrenal L 5.865 0.870 5.955 0.325 i mg
R 5.854 0.703 6.131 0.251 N mg
Testis L 0.080 0.028 0.333 0.029 | g
R 0.074 0.029 0.348 0.098 l g %
Liver 3.068 0.143 2.312 0.102 1 g #
Pancreas 0322 0.018 0236 0020 | g
Spleen 0.166 0.017 0.152 0009 | g
Y CRRPEERLS Mean RNRTTESTRY Significant at 5% level
S.E..eeee Standard Error FEoee Significant at 195 level
| IRTPRTRER Left side Roeeeeenes Right side

Table 2. Diameter of seminiferous tubule and stage of spermatogenesis.

Diameter of semi-

Birgo niferous tubule Stage of Spermatogenesis
: in micron*®¥
193 181.65 Complete spermatogenesis
. 199 154.35 @
g 179 244.13 P
2 181 217.88 p
E“ 182 218.40 ”
= 153 157.29 v
Average 195.65 4- 15.05
' 180 76.65 Stage of spermatocyte
183 90.83 P
g‘ 185 88.20 4
2 188 142.80 Stage of spermatid
% 195 81.69 Stage of spermatocyte
- 191 77.18 ”
Average 92.89 -+ 10.30
HHoereonnes Significant at 195 level
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Table 3. Diameter and epithelial cell height of thyroid follicle in micron.

Low Temp. High Temp.
M. S.E. M. S.E.
Diameter 104.06 15.53 97.38 26.51
Cell height 3.25 0.08 2.86 0.01 =
\Y IRETPEPRO Mean NPT PD Significant at 524 level

RERRKIC s W T, MRS EASRRKICHA~FEIC/NE < (R 929 1), MO 5D 5%
ffi¥ 4 <, Spermatogenesis ¥, Spermatocyte } (X Spermatogonia OJRFETCH F DT\ 5 %
D% Hot- (Table 2, Fig. 3, Fig. 4).
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D=2 Th HIELLR (Vascular body) & 5K CIIERLA L S LY 21.84mg OFE R4 $ 0
Twiehs, MERTRRAEEET 5304, £OMlkd 1532 mg TroMIGETH 2.
HLRBR D _R BB O S0k, i, Fig. 5 Development of the body weights and combs
X TR RIC EARF B E of pullets exposed to 30° and 5°C.
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Fig. 6 Ages at first egg and subsequent egg production.

--------- Significant at 595 level
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Table 4. The effects of ambient temperature on the pullets.
~ Low Temp. High Temp. )
M. S.E. M. S.E.
Body weight 1689.2 47.12 1476.7 45.78 g
Comb weight 0.560 0.053 0.820 0.150 g
LxH 2.496 0.240 3.548 0.390 cm? x
Thickness of comb 0.054 0.003 0051 0.004 cm
Pituitary (a) 0510 0.017 0.490 0.027 mg
Pineal 0.223 0.024 0.225 0.021 mg
Thymus L 0.026 0.003 0019 0.006 mg
R 0.022 0.002 0.026 0.009 mg
Thyroid L 3.120 0.440 2.280 0.384 mg
R 3.070 0.080 2770 0.266 mg
Parathyroid L 0.270 0.050 0.240 0.030 mg
R 0.210 0.030 0.220 0.028 mg
Adrenal L 2.520 0.400 3.300 0.600 mg
R 3.790 0.300 4220 0.250 mg
Ovary 3.140 0.303 2.680 0.213 g
Liver 2.350 0.079 1.990 0.157 g
Pancreas 0.159 0.008 0.140 0.009 ; g
Spleen 0.101 0.009 0.087 0.010 i g
|\Y IRREPERT Mean LARTTITIPED Singificant at 194 level
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R o (R PRI 1 B EEH 47 BN, F DO OEEIEIEH Y Fig. 6 /3T ) ThB.
S LU, SRR ERRICHAIE S HIE B 483N E03bnd. Tiohbhb, Wi 6
T S Jx, EEXKOWCTROMFEERE D S HEEIIL Tk D, = OWHHOYIEER 4 Oy ik
T, R 1485 0, (IRKX 159.8 H T, WM, 1% OERERTHREOE LWL,
BEDLDIC, R HUETEE I L [ B4 O/EEEE (39 3) o, EIRRiEL R, Fig. 7 0
WHThDb. ZOBBIXOML Bksish 100C O HAARERICHTE bhicd O T, 149 B4
T, £ 10% OIEHEH IEL, u&%mnm%_ébt%#wﬂbfu5%@@i51&5
Tiobhb, HARE FCHAFEE ORCFEEL, SRR IERORENC s T FIER Sl T
50 LHEEI NS, Table 4 1%, FRWEOMKE, FEmft, MR L O & MAs Tl 2 AT 100 g
M TSI L CTHK L DThA. CHICE D, EERKIEERRKICEL, RIAE/IE S,
BRI ECREL 2. L, i, (MEKOHEFEMMNIE L, mERO SOk, 594<T
R DO Tho7fz% (Fig. 8, 9) Sl i iXFE OE LD e Die.

Table 4 TZ L BEEC, HOLETTOHIEMICOWTIE, WTFhvh FHEDOEL RS20
Ay, HUREE, BRI A ORI, iR s W /N e Bia L Tl b, —HEIBHI K BiE5 RL,

Table. 5. Number of follicles.

Treat Size of follicle in diameter (cm) Ovary
ment ird No 0.5-1.0 10-20 20-3.0 30-40 W8§“
281 16 1 4 33.5
g 189 11 2 5 50.0
3 168 7 3 4 33.0
) 155 10 3 6 51.3
T 67 10 2 3 333
97 7 2 3 36.5
99 18 3 5 46.7
? 85 7 1 5 1 55.0
8 118 8 3 2 1 36.5
% 96 3 5 2 76.5
- 100 10 2 5 C 465
142 18 2 3 2 58.7
Table 6. Egg weight, yolk weight, yolk diameter, shell weight
and shell thickness of the eggs.
Low Temp. ) High Temp.
M. S.E. M. S.E.

Egg Weight 44.47 167 40.55 0.86 g*

Yolk Weight 12.75 0.40 11.05 0.37 g*

Yolk Diameter 2.82 0.04 2.66 0.04 cm*

Shell Weight 4.77 0.18 393 0.34 g

Shell Thickness 0.36 0.01 0.32 0.02 mm

Kivervares Slgmﬁc.ant at 595 level
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Table 7 The pH specific gravity, erythrocyte number,
and leucocyte number of the blood

~ Low Temp.  High Temp.
M. S. E. M. S.E.
pH of blood 7.64 0.05 7.61 0.01
Blood specific gravity 1.0395 0.0003 1.0377 0.0005
Erythrocyte numbers 2.89 0.29 273 0.23 million/mm3
Leucocyte numbers 93.8 11.27 74.7 7.47 No./5000 B.C.
M. ceeeenens Mean Value B.C.ooereennn Blood Cell

S.E.cceveenee Standard Error

WER L RO L FEEOMA R LT s, IR DL T, HEESOSA L B, FTEED L
BRI L IAHTEh DAY, @SR O AV NE )0t I DLW T, WROMICEEEOESY
DRI, ESEIX O SV W T L, 3~4em ORIGEIIA S Db DOH D
7= (Table 4, Table 5).

fo s, MIBEFHICIE, IEROFIERP oI Gicd DAL {, L ORMUL, Fig. 10 D@D T
%, SERHIEISL A BNC O THNIE, TR L ONIN T A HK U 7o A TIX (Table 6), g
R, MEROGNAREI AL WS ZEMNTES. e >0 TCrifmlEd, FXd, &
ERAVNE WAL T edy, NGB BEORE T 27, 7ok, MlEMc > ThFH
T OEE RS- (Table 7).

-

S

FEE D ML PIIMPEREM: & Ve o M OFFIEITH b, AT T D EEMEORIUE, £ 0D
RO MR AT S O Th DD LI BT d, BSOS OZE, MR OE
R AN AL VAN DR i A 3 g

FHlE K OGRS N e S M ARSERIE O I EF AR OPIN X b AU, HHEFhoBs
KR WWTh, MmERREIIGRCHELEZEL S MERALIET 25 D0L W) SN TE . AT
WU B EE IR OMI A B AUE, WM IGE L 7o) XD, (KRS S AL Ao
Bo X5 icEbhs (Fig 2). ik, REBER 7 Hgla (26°C) omBilicthy bhiclcd, 1§
EEKIC AN SNIEKENL 2U'C DL EIEZE tE 5, TDOA v AR XD TEDLNICER TS
A5, UL UARSERA ikl h, 1958454 H~6 Hofific 70 4D R 7k — o 28
7 v, 30 £ 3C oK & HARE AT (3.5~28C) @ 2#HcH) THE Lo TSRO
AT, IR OB OFHERINRE, HARETMTOZICIL, b REL, BERE
MR T D & S A 2 T B (Table 8). 3LfgA, /NP ofEH S agihs v i
T HEDEBDZ E AR T D, ShbORiHH L REFBROFERE L AXREINCHET§ 578 5T,
TR BRI AR A 7e b DTl B B2, TR HEROMERALY T 2D THH L W) T ENTE
5.

BEFET 31 B BERIEIORIRE BRI s W TEL L, MEAORENRESREIN DA, BEOR
REVE TS & KR KB W TR ), FHRR O b OREEAET, IR T TWEELHR L T,
F8 OIETEA ¥ Hutchinson® (o J s, B O—IhaleddDThH D 5 LiflEl, MA%ED
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Table 8 The effects of ambient temperature on the cockerel
(Preliminary examination)

“High temp. ~ Control
M. S.E. M. S.E.
Comb weight 144 0.214 0.94 0.067 £/100g. body weight =
LxH 4.30 0.449 301 0.207 cm?/100g. body weight =
Testes weight 0.16 0.065 0.03 0.004 g/100g body weight =
M. ceevennns Mean RITTETTITS Significant at 595 level
S.E.coeveenes Standard Error

BT B RIE VIR Tl D L WO TWwb, % Lamoreux® DI X v, 85 F oL 2
EOTIL 36°F 0o b 0D 3 fEDfHE Tl TWA DT, MERKICKT A ED X 5 /a3
R EEIRE T D WIGHA L TO—HE L L TWwADTHHd L EE2bRD. HHECRWT
LEFTERRR OB IO L LTk D, FEIOUEIS Thlemorend, W & AR M 4 7R
LTz, T 5 EEERE FOEOEFNAE b EINE LT, Lamoreux® (35RO
DIEFTFERDOBIENE DN FTOERZ L THWBETHA ) EHELTWEA, WThee X, 3
TEDOMERIR D 22 & D TH R DTREE AT 5 & L1k TR TH DT, HET I\ TSR H
ROIFEFERRHE, MEC R\ TIHIIPH ¢ Ol % e A7 Higwe.

HEFRC D\ T JRFRIE O ARA85 R OV O EEET OMRIL X 0, PiEAORREE ¥ huE, iR
OBSUTEBERICHENEEICE S, LMEERN Ttk (Complete Spermatogenesis)s
ithh Tz, ZFENIC b 027 ml OFSEE A L, IREELK (Vascular body) $35% 1L
ThEY, EEROMISIER2CHRBICE L T M Xhb.

—7, (KRR T #ER b Q4T b RFERORE L D, FHERCBERE L0, Mk
FTITEL TWIWRAETH D7z, SO X 51 IR T C BRSO SO E RS 5 & L
Lamoreux) OZEEBIFERICLED LR D.

MEEIT B\ T h, ERKEPIER S2FEICE S, L EiK L KRX O RECAT 2 BRRET
DHEM, TORCE VT HEDFICELCEHEEIND M bATH, HERESM I TEE
ERE D, EENCRERHE LS EHNTHS.

JE R D IFBE Ot T P MR RIS T2 7 L T D A8, HEFR T o
BESDZBHIR U718, Tisdbbh, MBBCEL BRI BB ISR D THL D0, L OFIMEAD
Mila] AR 3 O TUL e <, IR IIT 2 IBHEOARAE, & B ik B0 7o HEERIE T sl 2 pR3Agl
BRORELRTHDOTEHA S, IIRFEICIMENC B OMBL e D72hs, SR O R DR
fEL, BIREKICK T 3~4 em ORIMIENDA RNTWD E WS EHERED, S AUANII B A2 ik
OHFEDIENZ L L Twb. EEROBTHIVENIIERPF O LG T 5004, 2T, —
IEERELE TR PEINFE D b DINEAN T2 RIRIIN I DT D L i X 5.

L, (KRXD 85 5, 118 S-OWi# CIkIWENICHE IO 4 & DT 21 b4 59, I
iE 3~4cem ORI O T D &) i 2 AUE, FELIK O BRI o 4§ D1z T
INE WM DI E B DI NEYTHSH .

FBRHNCEEIR L 72BN DT O BRER L, I OTERE M OMI A TR0k V37 il T s

S, ERR O BRIV E W 2 5 il O A R L T B eI DA EE L fo I Tkt
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i, RIERKICH L FE BT/ X A3, Bennion and Warren®, Heywang®, Huston er al,(9 L N= R
BT CHENS AT T2 L SRMEOWMA A F L LA LMELTWS. F1, HFEH BT, SE

BRETFCid Ca 234 < 7 b, SHRTE R 5 B VLI ML 5 = EDE BT B 73001 a2 19
A%%@%%%uh%®%ﬁk LT3,

PLERNTE X 51, SiEBRERE T hic ks T b MRBe It L, SEBEc KT 5
BEINCEI L TlRBAENL, O\ Tk SRR DA SEDZALARD DDA, F DEFIT DT DFAS
DY G B 120, KNS, NIRRT ORBOWEAZIT O, FokkE, i, EEHK R
AT B DZEIGERDAML Doy, Fo S HURIR, TFIRK, R MO TEE, MM T hoERIC
W, EEXME <, HIBNEE W EE A SR, BT BOELRDDIEELLD, =
OAFFIIRIFILE OB L 2 M4BT O Tl bw it B b,

HLRIRIE, BRERIEC X b, ZoRE, Mt Ricl, BEBS T, ERoOWD, BEORGE
DD LT D O KRB I\ T h, FOEBIIMERE X b SRR AN R 37
D%, RGBS X O THRE A HEE L o3, MEE OSSR T (R RIC HABEE DB A S b,
MEFHC 3 W CIIMR DO Eic 2 iy <, m%&%m&ﬁ DRI, Big AWREBEETCRIT 5
TR, FEEOTRIC KT 2HEOFHM, T OIHKN, MARSHE OBEI, S 3BOBFciii-Tcith

e bgu.

& =

BUERI L 7ok —  FLOFTHE, % 30°C KO 5°C omiBmspciT L, BIEE MR
BAT TR WIF L. £ ORISR Z BRI ERDE D Th 5.

(D) FHRX ORI OMRR <, BRI O BHE L RGBS AROTER K A~
BloRE o7

(2) WHER DA TIRSEANET R T, SR EY 027 ml OREHRAIEmL, 54
ICHEBENC EE L T ey, (IR Tl R TR SRS OBMaC & £ % b, MARBUCIZIEL T s
A/ oY

Q) HEREOKER OB OYIIE 4134~ 148.5 A KO 1598 HTh b, WEOMICHS
DFFDGRD BRI, RO HERRENY, MHEOFHICK LT b MR A T 5 3
DTHDHENH T EMNTED.

(4) EHlLX OF MR OPEA 2T ALK IR, I, JiE, ISEREET I/ <,
IR DI R AT T IS WAV Wil 51 L 7.

(5 W~ FROEAS, KT 100 34 h o Rk, HURE, JEE, BEOE®, ShRKick
WTHE S, B TR [ AN B o e

51 B 3 ®
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Résumé

For studying the influence of ambient temperature on the sexual maturity of the chicken,
two experiments were conducted.

In the 1st experiment, hundred days old S.C. White Leghorn cockerels were divided
into two groups of six birds each and one group was placed in a room maintained at 30°C
and the other in a refrigerated room at 5°C, for 30 days. In the course of experiment,
body weights and comb areas were determined with one week interval. At the end of
experiment, all birds were sacrificed and the characteristics of the blood, various endocrines
and internal organs of all birds were investigated.

In the 2nd experiment, 12 White Leghorn pullets were treated in the same way except
the treating period which was longer than Ist experiment in order to determine the ages
at first egg.

The results obtained were summarized as follows;

1) The cockerels exposed to 30°C, showed faster comb growth and their testes and
vascular bodies (one of the accessory reproductive organs) were heavier than those of the
birds exposed to 5°C and the differences between them were significant.

2) Complete spermatogenesis was seen in the testes of cockerels exposed to 30°C, and
0.27 ml. of semen on an average was collected from their vasa deferentia. On the contrary,
in the birds exposed to 5°C, only spermatogonia and spermatocytes was observed in the
testes and no semen was stored in their vasa deferentia.

3) The mean age of the pullets at first egg in high and low temperature group was
148.5 days and 159.8 days respectively, and the difference between them was statistically
significant.

From these, it was concluded that the high ambient temperature promoted the sexual
maturity of chickens in both male and female.

4) Egg weight, yolk weight, yolk diameter, shell weight and shell thickness of the
eggs laid by the pullets of high temperature group were smaller in mean values than those
of low temperature group.

5) The weight of pituitary, thyroid, liver and pancreas per 100 g. body weight tended to
be lighter and adrenal to be heavier in high temperature group in both male and female chicken.

Explanation of Figures

Fig. 1 Showing the cage used in this experiment.

Fig. 3 Histological appearance of the testis in high temperature group. (Bird No. 181)

Fig. 4 Histoiogical appearance of the testis in low temperature group. (Bird No. 183).

Fig. 8 Showing the influence of ambient temperature on the size of the combs of the pullets.
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Fig. 9 Showing the influence of ambient temperature on the thickness of the combs of
the pullets.
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