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Tab., 2 The state of development of the reproductive cell of male F,

® 7 = A~ B #©
y = PR A& R R A
REHEH EXES g%f% ;
;. TBERE

F, 5 66 22 14

4.67 61.70 20.63 13.00

%
66.37 33.63

R, HMBIN61.7%. REAERRBENRHALE: 1) EHABENERTERETINE
FE(BERR I:14) 5 2) R — M EETHAR — R EESAR — BT aln %
FEFEENN, BSBETHR —BTHESRER, REEFERENE T (BR
T:12; ;135 3)7E A — A REF b, 7T DL 21 00 2 5 40 I B vk e 19 4 i 28—
HARAHNER(ER ), B EHHETHRIETESERTAREEARS T
MRS ARE (B I:10), B EIEETRARIETEAL BB SN 4k
FAERE . AR EARE T MM R EE — RS THSLE, 2ERR
BETE B —IIE R B T MERITNEINES, XEFEARLEEREEN
F, VM, E RS H B RARILOHE, BR R, BB TEE, BRERD,
RS TFEEEEBRO Y2 —0 L3S HCG 8 LRH-A &, BFHRERUBE
ko RATNIES HCG J5 R B HIRE K B B S Bk T, B ST A EBES
T4 (FHR : 15, 16), AT F, Mt ANk 5 HCG 5B SIR RS BRI F, IR F 1T
AT, AT RBRE R (F). HERBIEENE, RIERIAF G MANES
VELY F, M ANMRER, HERBEZR (F)o

AEEY AERMOERMERL, —REUSEIS 3, A DRI K i
WA, B — R R AL E R AT o X B AR R DR B A T UK
AER,

(1) MEHRESHE 7 107 MEERAR, B 22 MMIRBE, SEESETRIEH
BRI A, &M 20.63% o XMRRNESE: AHBNEAKESH, BEH
B E A S A AR R EH AR SRR EEE RN AR Z S BN
BHEiE, SMAEEL, SIRENERAA, BEBSRERBBENREZ T (B
BRI:7)e M SEE FREFAEELA NG NNEEARAKERN ¥ &% &
SANE, X LAY WIS 1O 4 MR R IE 0 0 o 15 4 M ARk B SR A SR B A B I
2%, T TR BB B B 4 R A TR FE (B 11 8) , #BRAESE R AR BARE A BB B, BT LLR
RS I, RIS R PSR ER R T, B 1KHE2E IV AN
SHERNE B AN BT, YRR A KR BAE IV G, AT AR
1k, %5 RN AR A, B0 E RN E . AEEEETHREREEMEE
gIH L A BB S i IV — VI W AR AR 4E 1 o

(2) BLAEE REABHHNEAR: SBEEHR, MIMIRTEHREARLE



2 X B () X WLEE ()RR —REFBRHMEFTT 105

HOMBERBRE 2—4%; REGMBEROMRMEN, BEREESCEEH R AlE,
BHALNE AR BAL T HERRARRE EHER S 280 135Gk Do

it ®

ARG WA fiobad T30

RENTHREAR UGS AWM IIRM: FHa e e RET K™
RN, PPN —R; BF P (Tilavia nilotica) RET £ KFHEB, HERK
MOERER, ZENNEAREEREEIBPAUARHES: (1) MABEHEK
R T B AR 2D IV AR AR s (2) PONERISREREREERIGEIVEL )&
MRS SERRHIE S, B — R BR /B ROBE ML T L, A B4R 5%, 15 REAE, XAl
T8 2 kP85 (4) ELBEMME REAMEYE A&, RINERLE IV ilL s, 5—K™
BRRRIAYE £ B ARIINELRDLE T HBL BN EARAY, M hxsdmEs, BRUE
PR R B T £ R EL,

2. #Z—RK (F) BHPRALZENER

Xt Fy bk PR R VR MM T EE 2 5T SN A A IV, (H S MM A R 2 f5, R
BEMESRE BEA 55.7 PR AR, BEEREHAENRE 143%. HREERFFE—F
T B e 22 — AR A T Y R 2 1 R e R & R EL B 32.4 %, T ELIN GBI & 1R 204
HEMEREE , RBRIINLR SR, SPURIVESOITEREE (211 SiRAHHE 394)
B RREE L AR ERE K (211 SiaAHE 36 ME. MR IFRNKEREK,
SRR 4EN AT S SRR I B A R L S SREEEME SN BRI RE &, TLIEZ)
PeH AR R EGE VIR R A IR T SIBEEER NS, BT MR
HEH B0 IO i (I RS B4 ) , ZEREAT A TR A IR EI Bt A V IR HE BT TR
B K SXFRORE R 4 B SE B et S HE RO AE BN T PH RV VR IR AR, IR ZREE, #5R
BRI T REEFE O el SBOTRE R M. EES=FE (1982—1984) F HR LR R
HEE, LR IER R E IR GER M # A )k B B80T, R KRBT, SR FiF s B . 32
FERUT BB A B RN R AR IV L HE IR, KRR S , I R B 0, R AT e dk
Mo HLHEST F, BRREZBOERE, AZ2RATETHENERE, NTFHAMKRE
BENTERSEERAER S ERDREERZRRMVER, RNEEFZRTEE
BEXFIE I

3. MEEERAEMETE

HAZERFE—R/NG HES AL TFE AR T M B M R R ERERDY,
RS H B AERR N R E VS A EHIMER, FEREZRFRAENEE. H
FHRRERAZ W, MR EEATCERBRTH —MEENEIR, RERIIWE
WEARIEST: DI S0G BA RIS 8300 LA BITRZFBRZ —RAyEE Mk, &
107 MmAH, B 66.37% RAETN, A H 33.63% BEXEAREN. 1 66.37% tEENNMA
B, RIEEE BB EAREIEFRERRATER T EZHK BB TFHMRR L 4.67% 1
fio 61.7 % B9k, BAABEE VB T, BRAX SR FARTEBEERESH B



106 K O HE HE B E R 10 #%

MERE T, RLBMEE. *XEEAR R NEK, A HCG 5 LRH-A 347 AT, "L
BEBTHEE, R TFRRER %, TUREZ R, EZBER RIBUENRRZ
R (F), MEAEXHERENRG TEHEN. REL LEL, ERIMNETHON EBRER
BEATNER, BRI ENEL, HARRIEMN TEY B HERNEMN. RITAX
MAREEL, BEEFTINE L. JIJLE, 2% Sunilaw Skora (1981)°, M2
—f% (F)) % M ARE S UM B 22, B3 THRIENHRZ R (F) A, XEUEMKHA
X R 2 R AR T NEICE LERITBE.

4. MEFREEIRFORE - 40 A8 M 4L B A B

A — R A, 48 R — R R B R 0 O B A R B BT S g
BAREEXEMAREERBHT S, HEPRRE. XMOLEEARNIARETE
MARMILE P EFEENATMMIAEENES S 60% DL R REREE i 4
BEPHARBMLBEEAR, WRESEESRERE T Hl. X miad /biE
BE R ESH BERE T, KEWEF AR REBRE T HLEaa Rk, £ &G —
AMAFHHELT . EEESRBNERINEERIA 4.67 %055 LT R EEME, X
BN REEEARIE T ERNERREERF, AREEBARY k%S
BB B EH T AR, MAE T AR T23TSERREZBEINET,
XM )VBE(IRT T EENIMKRE T HRE.

KT RIRNE M BRCE MOBL . A B — R R E — e B RO 2 T4 48
- ENRAANENARNNERIE T B HATHK A HORHIE "o X
HBENERE, BRMETESRRRRTEAR T RakuA Sl ERAN V& E.
MR A A A 20 =104, MIARNYREARE 20 =94, MBEIIY 6 8 K
Tt AR A 6 e i AR B A A BB R AT R S B R i, SERRETRES o
RTRBRAITLRZ LRI IE L AT A SR E R 20 = 100, XELAMRA
FEETRHE-BENBEARTNEREM. HHA 60% DL, 88523 — R iEH 4
FRERNMEE AR USRS RX—BL, Sy REHNEeE, &5
VBB AT o /N 75 HER X 48, B 2% 22 — AR A P B rh ARSI A0 4308 2 4 g
# DNA & 2#ridfle™, #BEER 4 DNA & EREHEE K DNA BE
BEMfEHEK, INIXRBESRAETNEE. 74 RKBENMEh BitiT DNA B
B4, EARMEMEERSIMBDBINEL. BABBBSHETNEER K DNA %
Meiotic DNA, ¥ XEREMMAEAT Meiotic DNA REEEF K, A—ERE2 W4 B R A
BENRERE, LIRSS ARKRENE R EAINNG Meotic DNA #1R1E 5 R
BEMEEBR(ZEFR)EERNXR, RS2 R{EEERENERBRENRTFRNRE
EEBHIRER—. 8. 885 — BRI ANMA, 0T ATE HRE B IR 0 58 B B R 5 40 2
BFERNERNEETEF? FEEVSBEEARN BEMKE T B RmT L5k w3
SREIETHARKE TE? X&RE, REMREKCEREURBEEN. ARSEE
T FRENARBLUBE. FEYHRICTTIHRANEREE, RN EMH
MBEEREDERSARNEE XHARNARCAESERNERVER KB,
BEAGEEN, AARNEANES FIFARATEENBERR, RAFZR H—FHo



2 13 X BE: () X MILFE(CRT—REBERNARZERR 107

HMNELRBHATEF(OHG(TIRTHARLEF, ELXRZT—ROREKRERAR
BAF ARG AR AT 2EE, AMBEATHETMEL XL, 3 R, a8
R —REMNEETTRETNE BN, AN ER R G2 R ERNE RSN R R, 2D
AR REARZ 2R, BA%EBAEBEEMESFHRE RAO%ARNS CARE—ME
e R, 5B AR R R MR B YR, inE 2 i A ry i Bst & hiE BRI E R

5 B

RBRIIOLRIEA, o EE RS R E B R D O ERZERIEEZEATHE
L, BRRAEASELENMEHING R T ARENLRERTRIEL, EAHRIE
RIMNELKRE T ERIHE N (F) MEZR (F)o MEAMFROPI IR LR
R R, RILRR R (F) B RE RE —R (F) ke ERES
B R, S (1985 B RERTRBZR(F)o NEERIEMFEYRRE, P EHRE
2 b IRH R A DS E YR I ORI 8, R Atk G B B F — B A R
B F, o R P AR, S = REELRA £, T ERRSE.
AR REENNE R

£ % X MW

[11 X%, 1975, HFAMREENHRT. KEEWEET], 50(4): 63—85,

[2] X%, 1983, BFFaERET WL KEdyEEH, 8(1): 18—32,

[3] mFE—, 1956, = 4t 7 OHBBAMEICE T OMMENTT. REEEMER, 5(2-3): 52-57,

[4] /NGEFRE, 1959, =42 7 DEMIT T 5 DNA B, REEFEERE, 68(6); 227—-230,

[51 %HBEE, 1985, ABREER. KFBEER, (2): 30,

[6]1 Stanislaw Skora, 1981, Investigation on crucian carp F, hybrids obtained from F; males and females.
Acta Hydrobiol., 24(1):73-86.



108 K OHE O HE ¥ O F B 10 #

CYTOLOGICAL STUDY ON THE GONADAL DEVELOPMENT
OF F, HYBRID PRODUCED BY CROSSING CARASSIUS
AURATUS L.(2) WITH CYPRINUS CARPIO(q)

Liu Yun and Zhou Gongjian
(Department of Biology, Hunan Normal University)

Abstract

Results of the present study are summarized as: 1). The gonad of the F, female
individuals oceurred in two forms: one is copipletely fertile (44.3% of the stock), the
other is abnormally developed (55.7% of the stock). In the latter condition, the ovari-
es are hermaphroditie, being composed of oocyte and spermacyte; 2). The gonad of F,
male individuals appeared in three states: the first is completely fertile (4.67% of the
total), and the entire course of development (from spermatogonia to spermatozoa) can
be completed endogenously under pond envivoment. The second (about 61.7%) is par-
tially developed, with some of the spermatoblasts forming spermatiozoa. The third,
which consists of hermaphrodite (20.63%) and non-hermaphrodite (13.0%), cannot pro-
duce mature spermatozoa and is completely sterile,

Due to the fact that some of the F, male hybrids are completely fertile, ¥, as well
as F, generation was also obtained.

Kev words  Carassius auratus L. red variety, Gonadal development, Hermaphrodite,
Hybrid
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X67.8

6 TA 5,5 B, B kR O BEAN MR b B I B W R B . X678
1 9, stage IV ovary of Carassius curctus L, red variety, showing oocyts(phase 1L,III and IV)
X678

2 @, the first spent ovary of C. euratus L. red variety, black arrow showing follicular cells
retained in the first spent ovaries, X678

3 9, the second spent ovary of C. guratus L, red variety, black arrow showing follicular cells
retainad in the second spent ovaries, X678

4 9, Developing ovary of normal hybrids showing oocytes (phase LILII and IV), X678

5 9, Ovary of hermaphroditic female hybrid being consisting of oocytes and spermatocytes,

X678

6 2, Same as fig.5, black arrow showing magnified oocytes and sterile primary spérmatocytes,

X678
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o', testis of hermaphrodit male hybrid, being consisting of sterile primary spermatocytes and

oocytes, X678

o's Same as fig. 7, black arrow showing magnified sterile primary spermatocyte, X678
o> normally-developing spermatocytes of F; male hybrid, black arrow showing the metaphase

of the first maturation division, X67.8

o', the course of metaphysis from spermatotytes to spermatozoon of the F, fertile male hybrid,

Black arrow showing the cytoplasm about to separate from the sperm body, X 1710
B y s I Y

o's normally developed spermatocytes of the F, fertile male hybrid, White arrow shows a grea

mass of spermatozoa, X07.8
o', the incompletely fertile F; male hybrid. White arrow shows the feature of those sperma-

tocytes that are unable to develop into mature spermatozoa, X 1710



A, am(Q)XMITEM(E )R K& BN w5

o> FIEHENMAREEER ZBER. BEFIRIKENRE T, X1710
FTHLRBAATAIER KBRS EE e A O RS T . BaF AR ER HRERET, %1710

A Bl AR 111

(2,985

i

-

17

o> Fi BEVEAS BB RS BL P IR BRI TE RS ML P RO B B R R AOTE B A5 Bl X 1930
R 15, A 6§ LR IER REM FEsh Fla, X 1930

o', F EpEMERRE R R AR AL

R 17, KB K,

13
14
15
16
17
18
13tcly
14. o5
15. s
16. Vs
175
I8t

the incompletely fertile F, male hybrid. Black arrow shows the sterile spermatocytes,

% 1710

the seminiferous tubules within the testis of the incompletely fertile male hybrid with
ability to produce a few spermatozoa, X 1710

the moving condition of the normally matare spermatozoa of F, compietely fertile hybrid;
X 1930

Saime as fig. 15 white arrow showing the moving X 1930 direction of the normally mature
spermatozoa;

F; male hybrid and its normally-developed testis;

Same as fig. 17, showing magnified testis,



