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4 %43 bluegill sunfish (Lepomis macrochirus Rafinesque) %g@%&i@%& LCERTIHEOLE
FH—RE, RE LTo—t, BHEER, %Hh, RE, FHEBEEEHS—ICOVWTERTLHIL
THHE LTHREET 2> Tnas, TEERDRLLRY, HE0TREENLH T IDOHE—
HELTEOENERITOWTHELTE N, ZOMEBIEOWTRE L (1969%. Zo &) ZHRED
HTRICMBEE 2D OREBERENETRET 2 RELHRITORESETH 2, ThblkowTil+s
KHLMTEINTWD LREL LRV

RO IFR T IT O W Tk Moroan (1951)?, FRi% (1970) o#&4H Y, %7 Toetz (1966)'”
I8, FRORHIES T2 —BRIROWTHAAXBRETE> TR EH, RERKOWTIRERE
BIEoThAEYDEROD LI EBMONTVSIZIEED, FLFociEREn. EXFREREY
WELTOEREDOBE WS Bk b BOKBEREICET 2MNRE, FROBRERKFF CORR
ODEEEITDTO OFROREHITOVWTER, BEEITA>LOTZORRIZOWTHETS. &£
BREMDDHITHIY, RIGEE T Wi »W IR o =i I E S R 5.

MEBUARE
Bluegill @ #f ¥ BHNOKETHE L 723 ~4Folfli% i\, 1968 4E L 69 £ DEEIRMIC 3X
1.5X0.4m OKBHNIZZNS ZIE L THEIFI® 2B wTtZz ok, BRZLE, BLE +HE
L, HIZ3EnTHNOKECHAOEE T AVEBORRITH Lic, 3 ooWRA R L HMIC
BETLOICALER T% > 7208, ZOBBEKIZOWTE R vE VRIOESIZE > THIEESH

* B KR Bk RS
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235 2 LhsHskTz.

SIARER CFROREICEE S %o RIS IZE + 2 8% 28.5°C, 24.5°C R1r 18.5°C Tz h
FRBE L EEKENICNA L3 0RR2nTiThks . $RFROHBIRS > TRH LD LK
3% |7z cladocera, rotifer 1 & b $£4 | 7z copepeda HExH\», /=Y <ALy b 3 Hnz.

RBRRUEBR

1. BRoHAR

SRRk LA, ERE 1.23mm §itk, SPEAY 33y OFEI TAREICHPRENRLN, R
HEERT IO, RENPONTRPEOBER XY LOmm, FEIEOLTEMH 0.1mm TH2. 1
BoKME (¥ 0.38mm) &EBHO/Milisk B0~0.9p) BB, /KA TRAMEEE D 2~ 3k
WKEELTV A, ,

12 Bk OEIRAI OV THAOKRE S, BB, EIRE 20 HEIROWTHE LR L T
7T 5L Tablel Q@Y TH B, INERDLIIBBRA-ELSTIMEAICLY, T/ M—EKTIE
SOBIENSZZ ENH L., iz, 3ERIDONWT No.2, No.5 RIF No.7 gk, 434
ZoWnT No.8 & No 9 okMIcIAEEOEFR LN, F7z No.3 (3FM) KU No. 10 (43f)
ODENFNEIEBEE2HEBOEBKONBROMITONTIHAKRTS S, L LBERAOES, KT,
BESNEIS, BERBPE o RFHK LMBOMITE—E0BFRALN L - 7.

Table 1. The number and diameter of eggs in each time of the spawning of each spawner.

Nos. of  Total Standard Body Age Spawning Diameter Number Date  Duration

individual length length weight of eggs of eggs of courtship
(mm) (mm) (g) (year) (mm) spawned (day)

1 198 155 157 111 Ist 1.164+0.015 — June 18 2
3rd  1.1840.026 — July 14 2
2 180 139 115 111 Ist 1.374£0.020 21100 June 27 2
3 172 136 106 111 Ist 1.2740.015 35900 July 1 3
2nd  1.1940.015 25500 July 8 1
3rd  1.2540.011 21000 July 15 2
4th  1.224-0.020 21700 July 22 1
4 140 107 49 111 Ist 1.234+0.028 6900 July 1 4
5 . 154 119 65 111 Ist 1.17£0:032 4200 - July 5 9
- 2nd  1.154-0.017 10200 July 12 2
6 141 110 50 111 Ist 1.24+0.037 12700 July 12 5
7 136 108 39 111 — 1.2840.040 , — June 30 —
8 194 155 126 v Ist 1.18+0.022 | — May 10 11
9 . 190 149 160 v Ist 1.264+0.038 | — May 31 9
10 188 139 133 IV Ist 1.214+0.033 | 27200 June 10 3
2nd  1.3240.022 | 23700 June 18 2
11 189 149 125 v Ist 1.1740.029 | 16500 June 16 8
12 207 167 184 v Ist 1.2640.060 { 17900 June 11 1
2nd 1.284-0.033 | 19200 June 20 2

ATIRIBOBICHSE LI SHII L RTHI 4 bhls+ 2 &, H7#&d 1.282+0.040 mm, ##id 1.215
+0.029mm TH Y, HEOWMITAZOZRRON AP oT, TOZ LdiliA (1943)' 32 £ PAT
BELTVWLLSIT, SRECHPEIERINIITY > TRZFOo» %) OBSBREAROBITL
STHL, SHEOHLERDLZICLTINEAROBRIIZLAERNIERLZDTHS).
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MorGaN (%% 1.26mm &k L Th D, WESOWEMEIZNERL—~BL TRWD, Th
POAMOMERIIOINRIE 1.2~1.3mm LR TRYTHH ).

2. IRAFELELMEE

FTITIAT & 5 (TIINFEE D 638 % BERNCIBIZE + 2 72 0 I A TR 2 ik A 72 4%, % OB, FESINI O
HEIES IS 2 & Pl L 7R 2 A S ik 5285, MRS %IE L CHis ¢ 2 2 Lk AS T
WOTHLEFEGHT L Y PEIIZAR L. 3~4 ¥ oz 5 R FoIpdzhnEn 12 256 %
FHALE SO FKRHALD ¥ F 8 ) » AT WA NICTIES L7z, 2 H#%IT 25 BAL7ES K o 18k D I %
JEF 2 &I HE il L7225, S8 E > TEOLF 2R Lad o720t L, 50 HfriEgtX o 1
KIZ IR DAL T R, B OSSR L7z, ToBE e~y FTRWILY # K ZiE > 728
v MTEWIZRA 4 F 75 2GR, €y FERHWTHEL ) ERIR L 7285 2 90T » ) 2%,
IR L TR S 7, 29 LTl 732 8% 28.5+1.0°C, 24.5+1.0°C, 18.5+1.0°C o 3 Byt
DIKRELDEF G LR IRW] (# 80 lux) FTHIS/E o #kifh % 815 L 7-.

HEPE DK T BB 05T Table 2 |TRINLEYTH 22, T3 24.5°C 121102
TR O BN T iliB S 5 L ko & 9 TH 2 (Figure 1 BIH).

Table 2. The developmental stages of the bluegill egg in each grade of temperature.

Water temperature

Time ' e ———— e -
28.541.0°C. 24.54+1.0°C. 18.541.0°C.
1 hour |‘ 4-cell stage " 2-cell stage ‘ Blastodisc formed
2 hours | Morula stage Many cell stage~ | 4~8-cell stage
Morula stage ‘

5 hours and | Middle gastrula stage Later blastula stage Early morula stage
20 minutes ~ZEarly gastrula stage
10 hours and | 3-myotome stage Later gastrula stage | Later blastula stage
20 minutes ~ Early embryo appeared ~ Early gastrula stage
18 hours and | 27~28-myotome stage 18~19-myotome stage, Early embryo appeared
20 minutes otolith appeared
29 hours and | Hatching Embryo completely 4-myotome stage
10 minutes encircled the yolk
41 hours and Hatching 18~19-myotome stage
20 minutes
85 hours Hatching

ZHiH 5 4T TITUHIRNEASSL D, RIWIE o i AR I > THATEH Y, MR O KO IE
k@IS (Fig. 1. A). 25 3 %ICE Ko i # 0, Wi o Fifif e i ib s = 2 504 2
AR B, TRERB IS 1 aRA58 73 5 (Fig. L. B). Zh & v 10 536813 2 0 8sth £ v, 2
DY LA OMSE S WL &Y, 2 REER T 32 Jilab A 6 R ITIRIT, WEIT 2 K] 50 438 1T 1d F 2R
Bl e i, 3R] 20 SpuTh O IR L IR 2 (TR WA, O TR 23 L, 5 KE 20 4} (2id 48
NV O M BLASWIMET 7 5. 8 MEMIJY A O REMIRR#M S 2 & IRAESE T 42 O #e . 1d 2 4 k2, 10 B[ 20 43
TR IR E# D IALDEDE b i) 5. 11 RER] 50 437D & IMAD BRI AW IC A 0 b 1 %
(Fig. 1. C). 13 1] 30 /TR IRAARETE & b 2/3 H72 b (Tiifii (myotome) D /MEASHL b, F 7 HHHIC
FIRIE DJERR 2 4 3 Tl S 5 (Fig. 1. D). 16 BEf] 20 43 i2id 10~11 o, % 7= 18 i 20 43121
12~ 13 i AsiZw b, 7 o <KW G 5. 215 20 3 CH AT OJERAME T Y, Mifisk
F18~19 &7 b, 23 W 20 S} TR L b M 7 o ~ov KBRS & L, % 7o IRIRIT/K K A4
LU, Mffifd 21~221T7% %, 24 BEH] 20 43 (T30 2% Mo SR i 1B L TB RS L, 3 TITiimh L
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Fig. 1. Showing the developmental stages of the bluegill eggs.
A: Blastodisc formation B: 2-cell stage C: Embryo appearance
D: 8-9 myotome stage  E: Embryo just before the hatching
F: Hatched larva

T8RO HbID. 26 1EH] 50 431T1d 27~28 fiffi 1T, JR IR o 3/4 FUEZILD KX, 27 1%
1] 35 /3 ITIR I = —J8 3 % (Fig. 1. E). 37 1% 10 43Tl o Wb A0 & 41, 43 15[ 20 43 ¢lzid+
NTO D DAL L 7.

—J57, 28.5°C TI& 26 N[ 50 S0 T Ml o WML A Z b, 29 M5 10 4361 F TIZIE + < TD b DA
b U2 28 (], 18.5°C Tid 75 Wi 30 4pbidk b 85 M TIT 3 T OWHL 53 & - TP 79 1
153 %% L 7. % 18.5°C Tl S MG L b 4p Mo LB % 3 oA 8L b 1 2 o8l X b Ja IR A
FTREERELZRT IOV EVEO L, TALRERENITIZHINTE %L %> 722, $ERFL
HRCRRBOEED b D, Bnd o, JIREOREIZKEVLOERE Wb, HKE 46.3% *
AL, THhITXL 28.5°C, 245°C 0 3 O TRFBIFMZIEEAEBO LN ED -T2, T, BT
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BRI A VIR L A LT 18.0°C T RAKB T BE L M TH, KB TRL2ICT I (1KET
23°C H 5 18°C ) T3 dhbb 18°C TF->ThbYSHETRAENLET D, RITEEELL.
bz Eb 18°C TrENEMET 2 2 L sz ¥, 18.5°C IIRA O FTRERBEITENEE
2bid, IO ERE1HY T~k ) ITAROEINER 2 20~29°C Ol THLT EHb
3 18°C 2 b TSI LB W % St h, HARR T okl o BT ERERES T, EI
REHTZIDEELZTRNIESS.

MORGAN [ 72~74°F (22.2~23.3°C) TALZRIZ L 2 054 2 HAIICBE L T, MR
LRI 50 2 & Y 62O T H oo LML Twb. 7z Toerz ZE UL ALRHEIBORAEITD
W, 23.5°C THIRGRIBIZE T 2L OB RITOWTBIE L, BHREBTIRFY 47.75 ipi, BR
HET P 41 81 B CHRMLT 5 2 &, %722 QMBI BIEN O RKOER £iERILT 5720 TH
55 ERRTNDG, AERICHT2BEBNE NG LOMICRELN 2ETOMEIMEWE T 2%
8, KR, ZoRKOBRESRREBEELOERITLIZIDEEZELLONS.

I KIB DB BRE 12 2 1) BIMLERI OB ® Qio % SNyDER OR % fiiv TRk 5 & 18.5°C &
24.5°C ORIt 3.88, % 7: 24.5°C & 28.5°C QRITHK 2.07 L& o7, TbHE—RICAHIIOFA M
BED Qu iR 2~50flieil, $FNLRERIZERE ZAHAICS DT LHBBHOHAEEI
o THBEINhTWwIDL—KT 5.

B, BLRIZO W THENT R LT L Table3 0ilih TH 5. HAREIIO L ORZHAE,

Table 3. Comparison of the rates of fertilization and hatching of the bluegill eggs
between the natural spawning and the artificial insemination.

Water Fertilization Hatching
Date

temperature rate rate

QY (%) (%)

Natural June 10 21.0-23.0 92.8 88.3
spawning June 27 26.0-28.0 — 96.5
Artificial July 3 27.5-29.5 — 64.3
insemination 23.5-25.5 33.1 40.9

B E DI 0% Kz ZhLl EOBETH 585, ALEHO D ORZHLITHWTH 1/3, BLRIT
P NTH 3/5 DIEK % 55 L7e. ToeTz (HNE UL KU L D RIBL, 61 HETHE 73.8%,
WAL 34.7%, %BITHE 44.9% WLE 12.8% THY, FTRBIHORITOWTELR, #iH
DBREHE, BALRIZFNFR 93.4%, 41.5%, ko rhid 89.4%, 23.3% TR L IcLiB~T
3. %7 SMITHERMAN (1962)" [Z A LZH 1T 0T 2R 76%, WMLE 54% DR E/ T2
B, TOLITALIHICE T2 ZHENEN I LOKRD 10& LT Toerz AT © EHEGE
(CHipERs (2L 1 IF T K PICEBS A TI 4% IR ELLER B EDL L L)) BT T2,
FHEQE 4 OTHRIED - 7o D IRIBO KA IZHFR T 20, BRATZHORE LORGH HLRHF
DEWEBEDP -T2 L IXL2HARWHTH B85, TN DO MITDOWTRITKREE L KRN 2 088D 5.

3. FREOHEK

WLFROAERY 3.23mm T ), faEoMB Y % LMW TWi W (Figure L F). Ji%
1218 1,13 mm, %ifg 0.90 mm, % %% 580.7~484.7 pl OWIMRT, * OHIMEIZE 0. 40 mm, #H
12.8~10.2 pl OIZITERIE DMk 2 1 L T 5. Bifigd 10+7~8=27~28 @b L h, BEEEOM
RIEL v, B RUZEINRICHBA L2 2 TH 508, HHORBLEITLEELELIE Lo LR
k< EH L% 5.

SINRAEDBE X1TR >0 LR L 3 BB OKELET Tk TRERFERBIIL T 2FAOKER
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UL BBoZAL, 88, MEROWIURES 2R, ZoE*—E+ 2% & Figure2 i h T
B2, TWWRELELT 24.5°C THF2RBITONWTHR NS, Lk 3w T ALMI0B %, M
DAEIR 3.70~3.61 mm, B0 A% XL 497.5~474.7 pl iEkIE 17.2~10.4pl L% >Twnb., #
10 BE M8 (T I B EE DB IR DME TR O b, ST RN BICRIRICEBEARMSREAL, T TROIMHANT
W3, 2Ed 479~4.63mm &%), JUEId 152.4~254.8 pl, jERIE 9.3~1L7 pl IZHEV LT
5. B S2 M T 5 LAk 4.97~5.07mm [TRE L, FHAE T ES>0Ra#ks
Roh, LEEEKPITIKCEITEDD, FHERBEWHKENZIDORRE> Thwihn, BMbk 76 B
BTiR4eE 5.59~5. 73 mm [TRE L, ¥z 40.8~44.4 pl, jhEkid 4.8 pl [THED LT B A, 5 &
B AP TTIRERIN, ZoXFEICERAKERNOERN, BFEEKIERICE S, 0MHZIICZLE
5.78~6.00 mm (TR E LIGHFITIK A, IR 3.5 ¢, whERIE 3.3 pl I[P L T2, BML 5 Hi%
W2 LAk 5.85~6.11mm %D, SIFREMRELSZL, WERIMEHIT 0.9 BERELTNS

2 !‘210 | mmmm - 028.5C
:éo . «24.5C
A K a———218.5TC
° B
«  10F A
“ ~a
0 \ ~
g e S~
= BN R ~a— -
> ok s T —ae—— g
1 1 1 1 1 1 1
Moy,
500F 3A
400}
s
: T 0 28.5C
° 300r o— 4 20.5C
£
2 a———418.5TC
= 200 N
\
100 Mo
~
N o~ ~am
of N A— — Ay
1 1 1 1 1 1 1
mm
°f
L0=~=Toa
g e
= (X a—=
i3 o A=
- ’ b
8 > ./P.I § A/A/ Ti
2 e dad (free swimming o-----028.5C
4 / g s Tt 25T
P a———218.5T
¥
Y
1 1 1 1 1 1 1 !
0 40 80 120 160 200 240 280 hrs

Hours affer hatching

Fig. 2. Showing the growth of the larva, consumption of the yolk and oil-globule
in each grade of temperature.
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ICHET, MREOTITHLLIOWEI VIFMORERFAERON L 5. 7 HHITE MR S S
WBE % D0, [FROWBKIOIETHHMLLARIEICHILT 23002 5%, 8 HHITEMIKD %A
WHEL, o KBARKEIBRT 2 L5k, Z2A5ONITET TITHIZDEIEMEAD #H0 L
i, 2 LT, WMEBE 10 HF TR X TOMKBEIE L7z, A3 28.5°C ClaiMbk 64 151 (&%
5.20~5.38 mm) Ti% kA A3 D 5 HH (2K 5.40~5.90mm) L h 4 LFOW T HASBIE I 1
72A5, 9HH (&L 5.61~5.85mm) (TIZ Y @ kb $IEL /2. —Jj, 18.5°C TldMLik 138
Wi (&K 5.19~5.47mm) T Lk i bh, 9HH (&K 5.41~5.89mm) X b &4 ICHIEM
WA ONTI2ZHH (&K 5.43~5.97mm) FTIZHEY Ok BIEL 2.

Table 4 [TH 511 25 & 5 ITHMLIFIZ 3 10 2 I O ARHZ RN O Z o 98.5% (28.5°C) #1245 89.6
% (18.5°C) TP LTe Y, L T 10% ofEBEHRObNT. 20T LIZD>nT Toerz [KZHIID
SRS RNL 603l B 2 BSWLIEITIE 4380 L%, ¥ 28% OB D B ELRLTWE. —F, K
WER I FAEM i 113 T B2 45, WML IZIE 20 15.7% (28.5°C), 24.4% (24.5°C), 9.6%
(18.5°C) yzh Zh AL TwE. 20 ERIIIARERITRZ OWINEAEL %L, FIOILFELT
W ER DL TICE—F bt Bbh b,

Table 4. Variation of the size of the yolk and oil-globule in the eggs and larvae due
to the temperature grades.

Water Yolk (pd)
temperature Early stage . Begining of
0 of development Hatching free swimming
28.5 532.7 525.1 (98.5%,) 77.8 (14.6%)
24.5 532.7 486.1 (91.1%) 42.6 ( 8.0%)
18.5 532.7 477.2 (89.6%) 34.7 ( 6.5%)
Water Oil-globule (pd)
temperature Early stage . Begining of
QY of development Hatching free swimming
28.5 11.5 13.3 (115.7%) 6.4 (55.9%,)
24.5 11.5 14.3 (124.4%,) 4.8 (41.7%)
18.5 11.5 12.6 (109.6%) 3.5 (30.4%)

TR LHRE FhoREBEEICE W TR 2EW 5. 3mm §iilhi b, ZoROIRRIBOYINTE
IEWF 0%y 10% Hi#%, MERIZHK 60~30% 0 OPRIEL TWBITTES, ZTNOREIRZOROKRE
PRECHEHINTRBTHERT 50T, ZOMNTEbbIR Lk OIE, MEROHEEITO3
~4 AMICH T 2R ENORESUBROLBIIKRE(RET 23 0EE2 6N 5.

IRALAT AL O W IRBITIE 5 LR O MBI R ITD W T, Morean 3 23.5°C ToOREKTA K 3.51
mm ¢ - &g 5 B L, 454mm CRICBKOWS B RON 2 oyid bHFMoME) 5 iFRLL,
4.75mm CHH MR T B LLML TS, T Torrz R 23.5°C o@E TLE 4.27~5.54
mm TR KAk, 4.64~4.82mm T &, 4.93~5.74mm CiEE#kL, 4 99~5.81mm
TIIH A, 5.40~5.53mm THER AR T 2 LB RTNE. T b LERTOBERMER T LT
% L OTEIR, WEKORBR KT LlkOMHIZIZIZ—H L T2, S, MEOBAITONT
RENENETOENRON L. THEZL BN OME, FIZEKE, X, HEFEOKRNER
VAL OEEZLND. %&b WELNER (1967)') 3 bluegill fry O#fiTi 1 2 BE)ITO W THIE
L, SBEHREORMFARESNREA N TBRREFOKEMYOMEIIBET S LB TN2.
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4 PHEREFRORE

Wik 2 A H o R * W IEE & L cladocera (Moina sp.), copepoda (Cyclops sp.), rotifer
(Brachionus sp) %¥5 L A ¥ LEEICKEL T (Kkif 28.0~30.0°C) 9 HMEE L/-#R % Figure3
i L. Zois rotifer @44 RB2 5L E0EBETHo o, o 2BAEREREDS X
5 KR LT,

mm
2 -1 £%
Q3o — 7 85
_— | 2§
¢ Rot'\fel' 6 ;‘;V
100f § : S e 5
% | N
/\7 N e D
il g Copepoda ¢ ® °
Cladocera
° R
b1
=60
£ |
St
a 40} Rotifer
) J
20 \
1 1 1 L 1 1 1
1 2 3 4 8 9 days

Days after hatching

Fig. 3. Showing the survival of the larva fed with several kinds of food.

RO b DI EBRBEE 6 HBIZR 3~ T L4, copepoda B HEX TIHERHKX LY B3
HHEL D BCEESESNIED 6 B HIZRFRICTNTHEIE L. Thd#EBoRtIc L hKE
DEMAEI L Ll ThRandh B bh 3, rotifer {#ERITEHWTH 5 HHAES Y BIRBEESR
b, SHHTI ZbaEHENE{ Wbk, cladocera X TR 7T HHIZDRDOFETHS -
7eds, OHHIRIWTY 80% LULok@ziRl, 2oRE (£EF¥H 7.6mm) § rotifer X (g
6.5 mm) [THNTRETH -, LULOKEND cladocera FidiFoMBIBRE LTl Lcd Dk
BTHWTH 25,

ToeTz FIFA OO K EILHMEYN O R EZILOBRIZOWTHMITBEL THh, L0
ciliata % copepoda ¢ nauplius {2 FR O OHE T OM I YNNI Vo TEITEE TS5 45, brine
shrimp ¢ nauplius }; (¥ cladocera @ R O BHM B LT H 5L BT b, FHEEL L
cladocera DFEIHMOABRHEIN LI LEBLRLY, FRAOEKEIELTEOBREOKRET
TOHEBHEAINIDEEDHIZODWTEZRHINILENS S,

5. RFRLSHANDOBIIY

FRL D BEANOBITINE OB R FRFOERO M, BEORRELFAOLE L OMIRICE
WCHETE Table5 0t 5 TH 2. ThbHbLEOR hikowek (D.F. X, 10~12; A F. III, 10~12) |t
2E# 13mm THRIHh, 28 U~15mm %2 LoHALETHEOBERBERDI VT > T
(3. HMOMBRRBOBRHEEARCEAERBEHRHRTLIILTIVERTELTLLILEREST
Booh, ITNEEBITEMAIS, 4FBACHBBERENS L5 I1CES. Morean TIhid3~4
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Table 5. Appearance of the definite numbers of the spine, ray in each fin, the scale
and the striped pattern in the growing larvae.

Total length Anal fin Dorsal fin Scale Striped
(mm) pattern
9 , 3 — — —
10 I, 10 - — —
11 111, 10 1V, 11 — —
12 111, 11 X, 12 - —
13 II1, 12 X, 12 — —
14 111, 12 X, 12 + -+
15 111, 12 X. 12 + + + +
16 111, 12 X, 12 + 4+ + + 4+ +
17 111, 12 X, 12 + + + + + +

(—: not formed, +: begining to appear, -+ -+ : appearing and +++: fixed)

AT 14.5mm TREL, TOEBMIKEIEHLEZ>THFIBILELTWIY, FEHOFERR
BHONENENS . BORREEEOM, REOECHOHIEBNHLIB TINS5 L) T, EEF
DEBERIINE-HLTWIIDEFLLI.

6. O0fFERADRE

A5 D RE T2 W Tk MorGan, Smitu (1940)® %£ { ORAEVBHOESEEITE T HEHERT
HELTE D, TREABTRALNE (19602 oL HH 5. L L BAHMORRIZO~TOFM AN
FREL, BIZ1RBOMANERL, Zhhr b LAFAR - DbWE 1HOFA—DREROERS
HHEIZ X 2REEOEZITHET 2 BERLRYL AW, AR EERIHE L TEAT IBITIRSE N
EBOBMBE—OBMNERARME LTEOh 2 2 E0EE L, EERRZT0L ) ARMID 1
BOFRBEOPEREICET 2KE, HIZ THE, OBROERIIOVWTIRRBE TR > 1.

PEREUTIZ 1968 4E 6 H 16 X X 18 AIZENI N 1 OFfatAvniz. 6 416 HESROI DR
zoEs EFETHELIOABAREIERO ME 21T %\, ZokEk a7 ) —rKkiE G.2X
1.35%0.4m) (zB L, BESS5HS8AICE2ME, HIZ6H 16 0 (% 14) (FE3MAEOMEZLT
Bt FROFEEPLEIROME LTS TTIRIRFEL LT Moinasp. FOBWT 77 v %,
Fravr ) — FABIIEELTALBEALOEPRER=Y-RARLVy F TR L THEL
7. 618 AEIID L DI oW TR AMEICENMTHE LREI A8 BITHE 21T » e,

FF RO 2HOFRAKBIIOVWTIT A > 2 EOWERKE L ERT 2L Table6 0L 5 TH 5.
6 HISHEID » 0k ¥ 3 » ATFH 3.0cm TKE LT3, 2HBREORE S JITFFY 4.7

Table 6. Growth of the bluegill individuals.

Measurement Total length
G (cm)
roup
Number of

Date individuals Mean Range

I Sept. 8, ’68 301 3.0 1.9-5.1

Oct. 3, ’68 358 3.5 1.9-6.1

1I May 8, ’69 296 4.7 2.0-7.9

June 16, ’69 224 5.2 3.0-8.3

Group I and II originated respectively from the spawnings on
18 and 16 of June in 1968.
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(46 weeks after hatching)
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10
1t
(B) —3  June 16, 1969
30 (52 weeks after hatching)
20 sk=140.40
10+

21 27 33 39 45 51 57 63 69 75 81 mm
Total length

Fig. 4. Showing the variation of the total length distribution of the bluegill fingerlings
to the time of measurement.
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40—49 60—69 80—89 100—109 mm
Total length

Fig. 5. The total length frequency in both sexes of the 11 months old bluegills.
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SUMMARY

As part of research-work on the usefulness of the bluegill sunfish, Lepomis macrochirus Rafinesque,
as an experimental standard animal in fisheries research, we have tried to find out a way of obtaining
its fingerlings throughout the year-curriculum. In sequence to the previous study on the breeding
habits, some examinations have been conducted mainly on the developmental stages and the growth
from the egg till one year after the hatching, using spawned eggs by full three or four year old fish in
rearing tanks. The results so far obtained are as follows:

(1) The egg is adhesive and spherical in shape, measuring about 1.23 mm in diameter, with one
large oil-globule (ca. 0.38 mm) and many minute ones.

(2) The egg diameter varies in the individuals and also in the batches of the same fish. However, no
certain relation was found between the egg diameter and the age, the size and the number of times of
spawning of the mother fish nor with the number of eggs spawned.

(3) The incubation period was about 40 hours (3743 hours) at a temperature of 24.5°C, 28 hours
(27-29 hours) at 28.5°C and 79 hours (75-85 hours) at 18.5°C, respectively. However, abnormal
larvae appeared in a fairly high percentage (ca. 46%,) at a temperature of 18.5°C, which is consi-
dered nearly out of the optimum spawning temperature.

(4) A percentage of fertilization and hatching of the eggs taken by the artificial insemination was fairly
lower than those of the natural spawning.

(5) The newly hatched larva is about 3.23 mm in total length, with a yolk of 1.13x0.9 mm in size
and no pigment in any part of the body.

(6) Cladocera (Morina sp.) seems to be most adequate food in the early stages of the bluegill larva,
those fed with them showed faster growth than those fed by rotifers or copepods.

(7) The definite number of the spine and ray of each fin appeared at a total length of 13 mm, after
that the lateral striped pattern appeared on the body side with the complete formation of the scale at a
size of 14-15 mm in total length.

(8) From the examination of the size-frequency of the reared fingerlings, it was recognized that the
phenomenon of “shoot individual’” does not occur.

(9) The first year’s growth of the bluegills is about 5.3 cm (3.0-8.3 cm). The average rate of growth
of the female is below that of the male.



