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Annual reproductive cycle of Bluegill, Lepomis macrochirus (RAFINESQUE) were studied in the
natural population. Based on these informations, reproductive mechanism of the fish including activa-
tion, degeneration and remature were examined under the controlled conditions of temperature and
photoperiod.

In the natural populations, gonads began to grow with the temperature increase in March and
matured in June, and spawning occurred in July. With the onset of the shorter day-length and the
maximum temperature condition in August, the gonads began to degenerate. Resting stage was con-
tinued during winter season.

In the laboratory-reared population, activation of the gonads was initiated by the complex environ-
mental factors including higher temperature(”>15°C) and longer photoperiod (>>14L). For the matu-
ration, photoperiod of more than 14 hours was critical. Under this condition higher temperature was
the only compensative factor. Regeneration of the gonads was induced by higher temperature(>>25°C) .
and the shorter photoperiod accelerated the regenerative processes. Even from the resting stage
the gonads can be induced to matured stage by the longer photoperiod (C>15L). Based on these
observations, the reproductive rhythm of this fish is supposed to be artificially controlled.
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Table 1. Combination of photoperiods and water temperature in rearing experiments

Exp. No. Exp. period Environmental factor (day-length/water temperature)
1 Feb. 3—Apr. 5 14L/25°C, 14L/10°C, 12L/25°C, 12L/14°C, 10L/25°C, 10L/14°C
2 Apr. 28—June 30  NL/NT, 15L/25°C, 141/ 25°C, 14L/15°C, 13L/25°C, 13L/15°
: 12L/25°C, 12L/15°
3 July 5-—Aug. 15 NL/NT, ISL/28°C, 15L/20°C, 13L/28°C, 13L/20°C, 12L./28°C
12L/20°C, 10L/20°C
4 Sept. 18—Nov. 20 NL/NT, 15L/25°C, 15L/15°C, 13L/25°C, 10L/25°C, 10L/15°C

NL: Natural day-length; NT: Natural water temperature
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Fig.1. Annual changes of the gonadosomatic index and mean water temperature (WT) and day
length (DL) from June 1985 to October 1986. Symbols and bars, meanz:standard errors.
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Fig.2. Frequency distribution the egg size in the
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minimum diameter of mature oocyte.
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Table 2. The total length of first maturity
of Lepomis macrochirus

Total . Female ) Male
1 ength(em) Mature Mature
Number (%) Number (%
5.1— 6.0 3 33
6.1— 7.0 6 67 14 57
7.1— 8.0 27 78 44 64
8.1— 9.0 41 95 29 72
9.1—10.0 28 100 11 91
10.1—11.0 16 100 5 100
11.1—-12.0 8 100 8 100
12.1—13.0 2 100 9 100
13.1—14.0 2 100
Total 13 122
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Table 3. Composition of absolute fecundity
and relative fecundity in females by
total length (Max.~Min, /Mean)

Total Absolute Relative
length(em) fecundity fecundity(per em)
6.1— 8.0 3264—1114 408—149
T 2088.9 273.8
8.1—-10.0 8736—1334 929—162
4070.5 458.7-
10.1~12,0 12335—5722 1037—541
8216. 8 710.6

Table 4. Composition of absolute fecundity
and relative fecundity in females
by body weight (Max.-Min. /Mean)

Body Absolute Relative
Weight(g) fecundity fecundity(per g)
5.1—10.0 5225—1114 379—145
2278.2 262.9
10.1—15.0 4812—2902 398—248
3885.8 309. 8
15.1—20.0 8736—4625 556—266
6775.7 409. 1
20.1—25.0 12335—5722 341—155
8216. 8 276.0
5. 4rlgtso] nix|ls stdeel

D 444 ghdsto nixl= gz e

&% FFAE 2UL 64 AYTE A4S S
F2 ASEkdA, 0% 37 aelel 444 Bl
w2 & §E ZAHY A3 Fig. 39} 2ok

FRS A4 AY AALQ 28 3de] GSI e
2.0 o] 5h2 ) % A d .0} el (14L), m4-£(25°C)
o B ASF s7de] 4425t AT webslod
A%54ee) o 23w

24 2e FYUL)T AR BE A4L(10°C)
U AS 937 A% ASAAE JALE T3
A Raged, =3 n4e@°0)F AR 12L
A5t WHEAAE 44 4449 BAsE 4ol
WA g3 sk $RAAAR RS A9 e A
¢ vehilz glvh

Wb g 499 444 B4R Bedshe
dAY $5E AMsE a3ade nsest
AL B3 FAG A5 F 4 A

2) waa Mol ojxE 29l

Al 447 A BB 20 458
AAE 4G Al $e3 BFAE A 29T
A ARTS, 2T Fd2A 4875 A
Hsbe] 0F7} A% F4 CSIdshe Fig. 49} 2k

Aedz79] 7S AP AHaledal 49 2899 F&
Alde] A A4 BAGE ] HAQ) 28 2ol & & 5°CAFYm, ARE 2Lt ofF 5
—e- i 14L / 25°C .
8ol -o- 1 14L / 10°C 118
-4~ 1120 /7 25°C
70F -4~ 2L 7 14°C 1.4
1 - 10L /7 25°C
6.0F J -0- [ i0L 7/ 14°C 11.2 D
L o v
50 FEMALE MALE i _
— 40} 0.8
® 30t 10.6
o — |
3 ]
2.0 | 3 \'Li } { 0.4
10t ————-h ?4_1 0.2
Fob3 5w oW Feb.3 5W aw
(Apr.5) (Apr.5)
DAYS OF EXPERIMENT

Fig.3. The effect of various photoperiod-temperature regimes on GSI in Lepomis mecrochirus for
initiating of the breeding season. Symbols and bars; meanzstandard errors.
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Fig.5. The effect of various photoperiod-temperature regimes on GSI in Lepomis macrochirus for
termination of the breeding season. Symbols and bars; mean::standard errors.
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e A agle] ¥+ B(H-3E, 1985)7 £ H FF
717t F Aw aqlol Fe nAH o n ALt

BiCE 4%, 1984) So] lrh

whdeabel ¥ shatE4EE A n4esth 3
FF7 (1407 ¥ oz AHgalokt &4 Y4
VY olrbe FUE & 4 Ao 2L 4
Lepomis cyanellus € 2| YA 4 BAE 45351

v A, 24y F a4t RygHow 297e-
X 23l5. ¢lvb(Kaya and Hasler, 1972).°

el A48 B} dolvim Y&d A2
wleol iz 2 Brbe 394 FFI] 7 AelA 2HEs
Woeed 1A 4EE s Zon AnE e,
o] wl 1A FFrl 14L o]4bojo]ol A So] =13
% ¢ 9 vk zEv A we] $A AS-9
T o] 4 A7l AlFAlel & 15°C, ML E A9 &
%ol o]l23 ¥ AR Mol ey At gt
G+ Ztel] <Fzke] Aol Qe A Aot

A7l G 4E 25 A T FAE =3
el o] o] wdl FFALTE 2 BB wkaA 9
vt glel 2% ANYAHUE YT 2 o] Ao}
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FAHE A4 -*ili}ﬂ%: Aoz 7=
A A = Abek 4717 6~7Wol 1 8o
A A 4e %74%] E st AL S FREm g
ok o] wl 649 HF FL&-L 23°C oA 796 26°C,
8¢ 27°C Go 2 7~8%e] ol 33 & e}
Wi gl o] & mygol AARFE FIAA F

aqloz A2 4 gl

ARG A AFg4¢ 28°C 2] AL A DA
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22 E F U 20°CAdHE v E 2 Hisse

sisht 23 Hase) s 98 AL X NBL
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< @ g A 2 A A BH42(20
°0)3h AAUSL) FF7] sl Al Ao 6514 2
A 9§45 o) Qo) 4 2 WA WA
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Ax E9359 e} (Kaga, 1973).

A=t =371 E AR AA} o) Fal M2E Abeks
o ol27 A AfHer ANEE -FEg st &
Abeel A B sl ol vh(EE 4, 1984; py-2, 1985).
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L ol 49 B9 33717 Fadlew Base 15
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2ol o149 AATFL AL AL 3
Z70 e 24 AR, Eoh) AVY 20w
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Fig. 1. Ovary of early growing stage. Note presence of several nucleoli along the nuclear membrane.
Fig. 2. Growing oocyte. Showing yolk nucleus in the cytoplasm and single layer follicle cells develope
around the oocyte. Fig. 3. Growing oocytes. Note a layer of yolk vesicles in the cytoplasm. Fig. 4.
Growing oocytes. Note oocyte filled with yolk vesicles. Fig. 5. Early mature oocytes. Note yolk
granules accumulation in the cytoplasm. Fig. 6. Mature oocyte. Note yolk granules accumulation in
the cytoplasm and appeared zona radiata. Fig. 7. Mature oocyte. Note oocyte filled with yolk
granules and lipid globules. The nucleus are migrated toward animal pole. Fig. 8. Ripe oocyte.
Note yolk granules fused. with each other and early homogeneous.
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Fig. 9. Spent ovary. Note a few undischarged and empty follicle cells. Fig. 10. Ovary of resting
stage. Fig. 11. Testis of early growing stage. Numerous spermatogonia and mesenchimal tissue
appear along the geminal epithelium of testicular lobule. Fig. 12, Growing testis. Note cach lJobule
composed of spermatogonia and spermatocyte. Fig. 13. Early mature testis. Note each lobule
composed of spermatogonia, spermatocyte and spermatid. Spermatozoa appear in the lumen of lobule.
Fig. 14. Ripe testis. Note the lumen of lobuli filled with spermatozoa. Fig. 15. Spent testis. Note
a few of undischarged spermatozoa in the lumen of lobuli. Fig. 16, Testis of recovery stage,
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