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KEEEI T8k (Paramisgurnus dabryanus Sauvage) AEIRCEKE (Paramisgurnus) 64
%, B AEETERIT R T AT B ARG KKES, Th2HFE (Cobitidae) mhiAM AR
KRB F @R, HABEE, SRREREERRAE, TEAMEFRERERFHL, 1980
FEZREZ] REAFTTHERE, N &HES A ZER L RZEERRBS Y5,

SARMMBEERRBE (Misgurnus) GRNRBEEME, B/NRELR® ., Uchida®
Kpooxanopekuf™ , BN KA YR REFED B LY , o 2 e i
KIIRIE

OB 1 U7 ik

1980 4= B FHE [\ R s BIVE S VEIR I ks 1981—1982 & fTIRIE A BN E R &
RRER, RAMK 130—232 2K AE 35— 210 mAEARITTLE, HAREZEDR
WR¥E (Eichhornia crassipes Solms) HIKIRFEN , E H R KA A T4, BHEOK T3 A0
RN, SR MBENHSERE 7, H BB A B, DU RS ERE %
B, HAREHESNERELE, 1981 ERFTTHRARER, REHERBLEIE.
BN, B RS R A R AL I B

BRBIETE, BIEMER TR Z BN RIRE B RAE 100 X 30 X 30 (KE 20)EXx
BRI AT ; 55 M B S IME R AP A I, - BIFEA 64 X 39 X 39 (KR
25) BRI/ R FER 2 100 X 1250 X /K 70 JE AT 12 SR g, R EHsI . &

* ATIEREIE A, SRR R S AR X A R 15 B » R by 8 o
OB M R R R ST LA
AR 1981 %0 1982 FERIAR AP REWE,
1986 423 A 29 B El,
o RCIR LR U ER SRR A EMERES A KR NHFRA IERAEE N S HAE KB
—  GRARATARAREFERRMEBENEHEREHFERTA, TH.
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F1 XBMEIREOEREE (21-23°C)
Tab. 1 The embryonic development of Paramuzsgarnus dabryanus (21—237°C)
5 m (G| MR Time
2| s &6
5 Z § w g ZHE B
- L3l o 2 s | 8
Stage Characters b » O s 5
il e L 48 | 25| 3
(mm) 2 A
i R AR, BB e B Lamm, 88 (oo | _ | o | o.ss
Insemination stage |EPX 0.34 mm? ot :
- ¥R gl BEAER, K2 1.2mm, BFEK , 5
-2 Blastodisc stage 0.49 mm? ° 4 0.92 - 0.35 0.45
&0
)
wl 1-3 2 ga B2 MM HEARN L] 4 o) — 1.20° | 0.40’
2-cell stage 3, B 1.3mm,EiEHR 0.74mm? ' : :
4 — r r
1-4 4_“1?2?35@ s et > ) 0.92 — 2.00 0.30
8 - 14 ’
1-5 S_C(ﬁﬁgﬁe ZHed 8 AR 0.92 —_ 2.30° | 0.25
16 4 = ’
-6 g Lt P2 16 A RK 0.96 | — | 2.55 | 0.30
32 gRiAIR . . o
1-7 32-cell stage POHESE 32 M4REE 1.00 — 3.25 0.35
64 25 . ,
1-8 64-cell stage JNHES 64 A galE 1.00 — 4.00" | 0.20
=Y
128 {AREHR , o
1-9 128-cell stage BB 128 4k .02 | — | 4200 | 0.35
ZHRH = s , ,
1-10 Morula stage B BRER 1.06 — 4.55" | 0.20
1-11 Early blastula stage BERREE 1.04 - 5.1% 0.40°
BRI o e ) <n
1-12 Mid blastula stage EE=RBERBTRER 1.00 - 5.55 0.50
e e . <
1-13 Late blastula stage AR, AL R AR 0.92 - 6.45 0.55
EE R = _ _ , ,
1-14 Early gastrula stage BERT & 2/6—3/6 0.98 7.40 0.45
iﬂl B
1-15 1 Mid gs\strula stage BER T £ 3/6—4/6 1.00 — 8.25 0.50"
R RHe 1 — — ’ ’
1-16 Late gastrula stage T4 4/6—5]/6 1.00 9.15 1.40
HEEH T15 /6 UG RINEL ., EXLS _ = ,
1-17 Neural plate stage |BL B4 H 1.03 10.55 0.30
LA
1-18 {Closure of blastopore|BF# PRI - FEFLE IR > 4k L B2 1.06 — 11.25" 0.50"
stage
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(8 #)
BELE Dyywooo| D Time
s B Insan
g s %, o | ZE | e
& AHEN [ e S & c
Stage Characters s z g w8 g
i iy s 35 23 2
& o - ! :;g.é S
(mm) 2 A
BB I
1-19 |Myotome formation L A5 H I 1.03 3 12,15 0.60"
stage
FE BRI I =, ’
1-20 OpEiECEhLL]ljdletifge B ph AL 5 th 2 K B 2 1.03 6 |13.15 | 0.60
MR 225 = o <
20 e e asiite stage BESSTH 1.03 9 |14.15 | o.50
u;:g .
122|616 crors maade stage RRB 75 TR 1.03 12| 15.05 | 0.55
- B < 5 , .
1-23 Tail tad hage B 1.04 15 | 16.00° | 0.45
T B3
1-24 | Auditory vesicle IR B, B R 1.04 17 | 16.45° | 0.45
stage
B =R ek
1-25 |Emergence of Kupt- Rl s 1.08 17 | 17.30° | 0.40°
fer’s vesicle stage
=
F2 8 4 B3 . 1.10 . .
1-26 |Emergence of caudal SREAGE BEE L (1257 20 18.10 0.30
fin stage .
2 A S AR FE PR e T« 1.12 2 . 300
1-27 |Lens formation stage | SPRRALGIRFRRAUMEGE | 215y | 22 | 18407 | 0.30
1o MH)W%?&F_‘“LJ%E o . 1.14 . .
-2 uscular effect ML s sh» £9 30 MM — R (2.35) 24 19.10 1.00
stage o
R 0 I o1 R -
. 2-29 |Emergence of Olfac__ﬂﬁﬁfljjﬂjﬂﬂﬁ]/uHfﬂfjﬁg-ﬂlﬁiﬁ? (iég) 27 20.10° 2.25
tory sac stage ) -
2-30 EEREED o . 575 ) 1.20 2235 .
3 Initial heart stage DUEREE H L R L AR ks (2.84) 31 3 1.25
BEauay 1.20
2-31 |Emergence of otoliths|if B 1IN 2 BiEH A BIFrSHZERM (5'64) 33 24.00 2.35
. .
; age
CEHESh  RIEMBII LB, AEfK
ra | CEREE SR MSEROSTHESE | 10 | g | IR 10,40
=32 at stage - 5 3.2 2.35
AT beAt g s o LS s wikaay ) ’
20> HE B RIHE O L
fa R RS OB 7T R
~ | 233 Atht}tlehmoment of [EAIHESHIGRAREESL | 5, | 20274 1% | 05y
! atching stage S R TY O SR LL 1T 5 BB B M 15=44 13.15
- TVRY 3 MU
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(B %)
- BE scan| A Time
-] o
LR - R | qoup
& Z KEW R fiE = o w 9 g
Stage Characters Y od wed 8
® | W Se | 8% | £2 g
s 2l = g2 <E 3
B a
Sk THRE SRR —BR 0 o Sk RHR
2-34 _ AHEHLAFRRCTERBIME | 5 o | 2127+ TR | L s
Post-hatching stage 2 I BB US 3 9 UL % 17=46 14.10 °
o)
& WHAF e g e E
2gs || CHHEEN | RARGICKERERI A B 5 | g | X | s
1ti, ectoral fin . R
e age AN BIETIMEL T, B
5% T (0 BY PR IR £ 3 %
L P IO F TS P | ,
236 | 3 BRERE ge [RETE—TRER. Wemuss | 3.9 | BE | 75 | s
BERET HLAMELEK
- & o BB BERIE LA UL AR - 2 .
I niesthe passagesag TR EBHMBA IS ) 40 [ BE | S 200
M WA NI EEERE
2-38 | Commencement of [FMZ EHERIEF - MREOHE .2 | BE | 5 | 445
operculum stage % S D :
%
3-39 Commegn&c?rfﬂnt of s, SMELZEK 4.4 Igiig—'- 15223%, 4.25'
air bladder stage = .
340 D}ﬁ%%%i’ﬁ%?ﬁf Vst 2 25 T 2R B B Bk K B s - 2 10.05"
- 1§, earnce g . i=] 9 -
adhesi;:[)ep organ ?tageﬁmgﬁﬁm”m 19.45
E LERIE 1 M- Ha%RE
o BEEEH 3 XM
MR [OUREA BRSNS | o | me | 3% | 7.0
3-41 Emergence of jaw |22, B#& NI EMEE I T 5k 5 500
barbels stage  ygup s s kol iR B s P sk ik
B, ETYIRIME RN
— 2L .
() o, BB | mEe— mmn e | S | gy | 3R IR
3-42-(2) bladder stage’ & R H DR
mrmmay | PARREHE BRSNS X2 R
4-43 | Exhaustion of york |y, SMAZEKBRIMEN. EEE 6.2 1547 3.20° | 4.05
fF sage AR TS
+ 3¢ A <
B | | CEEEEE | sEIRSCRELEREAEY o, | g | S| R
. lifting stage Mo NS
8
E SR S5 AL A » TR B Bk A LD
& | aes | D EDUE  mpmgmen s B BRERE | | EREES
ST ] Rl snge R E M B, RS HE | 850 | 3.00
2.6/6.2
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(g #)
mE | B Time
- o . _—
3 5 (%%) MBGH g o
& S REW %G -3 g
Stage Characters .5 ) g g g
| W S8 | 2g | 25 | 2
s = | E ° < 5 =
(mm) 8 z A
= EERT S e WEEEAR ML, WAIRE o= |
1-16 Two-chamber air |H, U35 MED VL HENWR, BF. [ 8.8 BE | 35, 4 2;
bladder stage A8 AL .
HHT B BT 552,63
e FERR TN 6 AT B 4% > HaE 1
% 7% B4 -
2 | 447 |Formation of dorsal [T, MMM EERTIR | 9.4 r I o R
g finstage g FORNTIS 2 WO, W
iz B ELES
B S R BHELERTEXHEAE ERK2.5; _
1-148 Formation of anal |fg#54c 1.9, BREBNRIRSD BT HEAT 9.7 A E 121_%1 211.17%;
a ‘ fin stage B
R B 2 4501 ISR e HEBNOBERG. BB
5-49 | Emergence of pelvicifiy. #amuBLA-EARE | 119 [I9FDF x| 2%
M fin bud stage 10 % UL3 4
- = L3 Ana: © P . 27 . & T
5-50 | Formation lgcfm}pelvic L R E %ﬁ@m’ﬁ 13.9 i:ji;"‘ 5% | 3%
fin stage % 3.6/6.3 -
] 8 L » 1
551 | g BT SRR BT, W o, | 20094 x| s
scales stage TEHERENE, AR ER L TRER,
= £ B IR 10— 14 A 8RR ]
§ HALEH 110 ARTI, Bxa | 2S00 | PR BRIOR
2 s a1 Hilko RIBHLBIAMIHHBES | )
o | Young SHEC g iaR, MTLLETEAS ks 0! O
I B 107> B FFRIL AR, oA BR R
S Y 4 6. Y P 5 BTG 5 /N8B P 7L 63 R

* ESHAMRMERE TR,
O EMRT R 3 BidE i, MW =FEREAI+BEBEAZLNBAA I A AZEHN
jﬁﬁao

B IEEBKSF ST, BK 8,15,20 WHEF IR KR, 2950 REF A A F,

K 8 & R

(=) Fleks
PR A 2 (RSE ST B, BRAR % RS BRI B ) F ke fa (Mo s AN 84, 23l
BRERIRZS, B ST )P T 0N, Ik, B €, 7R 0.60—0.65 B2k, THE
JA30%0, WK BE Rk, A2 5 2 1.00—1.15 22K, B 0.8—0.9 &%, FFJEFR 0.25—0.45mm’
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Fig. 1 The embryonic development of P. dabryanus Stage 1—28
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Fig. 2 The embryonic development of P. dabryanus Stage 29—37

(1) RBRJesKERE A ENT MM 25, BEd AN TR 25 e ik
RIRYT S BRE | B it 2 R R ALY, ‘

(2) ARCBEEE A NI GO SR A OV R, S MR R A SR
W& TR ENER L B A E05 LA=AK & 41, T Bk i % 5 3o

(3) AFHERRELLIR# Ko

(4) AR LR TR Gk 2)0

(5) AHgsgsiRE 2—3 KXV AN B AR BB Lo

(6) SEUETE B 2 B 8 T B, AR I 8 26 30 F5 48 R B B RV IS H RIS s 1
TS AR A Rk B 0 o 3K R T A AR VT 2R R R AR AR AT WO T T 7 » T JE BBk B T
BIKWAYE K B TR B R , BRBA % 18 I AR 75 4 R U0 55 R R U B 5, B 6 BY PP IR 0 1 8 R 7
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Fig. 3 The embryonic development of P. dabryanus Stage 38—42
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F2 KBRS 55 S5 M JT Y HI R L B

Tab. 2 A comarison of the stage of emergence of the barbels between Paramisgurnus
debryanus and Misgurnus anguillicaudatus

AR R TR
R Barbels of P. debryanus Barbels of M. angusllicaudatus
& Sﬁ b
tage 5 e 3
¢ S | WA |BR On| & | @A MR OnA On| &if
On jaw|On snout| cheek | Total [On jaw | snout | cheek Total
ezl Commencement of 0 1 1
operculum
L) Commencement of air 0 5 2
bladder -
SR ILER** Emergence of barbels 1 1 — — —
#&—=2x}il One-chamber air bladder 1 1 2 1 3
B# TW A Exhaustion of york 1 1 2 1 1 4
EH ##] Caudal vertebra lifting 2 2 2 1 1 4
BEEEFE 4 {0 Differentiation of
dorsal fin 2 2 2 ! 2 ]
#8 22 Two-chamber air bladder 2 1 3 2 1 2 5
BT R Forfnianatlon of dorsal 9 1 2 5 2 1 2 5

* SR BRI B MR MBI HILRENBR 12 M REH.
AR SERIER AR R E B,

(1) ¥4k 1981 ££ 10 A 8—11 Hill, DIATHERNZEINS 150 8, KA 19—
35°Cit 8 MARRBEIER PR IF, 5 19—30°C FEEN . RS, WLy
> WAL R I 31°C I, IR B s » SFEAL SRR AIG, DT AR I O 3 R, 2B
I R85 s A AR R TR BE 09 28—31°C (5% 3)o

%3 KEEWLHENHXR

Tab. 3 The relationship between the duration of incubation and the water temperature

JKiR(°C) Water temperature 19 22 24 26 28 30 31 35
Bi%(4) Number of egg 150 150 150 150 150 150 150 150
B 2 (R) Number of hatching 129 133 130 136 139 146 142 129
57 2 (9) Hatchability 86.0 89.7 86.7 90.7 92.7 97.3 94.2 86.0

5 —om 49.50° | 39.00" | 33.30" | 30.30" | 22.50" | 22.00" | 23.20" | 31.30’

Of the first egg

Bk (.5
Hatching time
(hr. min)

= s oAt > s’ ’ ’ P » ’ ’ ’
Of the majority 56.30 42.05 40.20 32.30 27.25 23.20 27.10 33.30

72.35" | 49.50" | 48.50" | 46.45" | 44.45" | 36.10" | 43.30" | 37.20’

2%
Of the total

(2) &% 19814 10 f 9 B&H], B 30°C {EiRFEIEHIRY 146 BAR, MHL 8 4,
MBEA 19-35C HEANBEERFTER. L 25 /M2 EREHELEHEE—=
Wlo Bk 28°C AMAERKMBIN RABHEMAR, MBEMS, KEEEMR; K 24—
BCHENAENERRR (K 1)
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Fig. 4 The embryonic development of P. dabryanus Stage 43—48
F4 KBASEHERHXR
Tab. 4 The relationship between the growth of fry and the water temperature
KE(C) Water 19 22 24 26 28 30 31 35
temperature
EHRE(R)
Number of fry 16 16 19 20 20 18 18 19
£K(8H) Total s s
length (mm) 5.2840.11[5.3240.18/5.80+0.23|5.8540.34/5.60+0.26|5.89+0.2416.124+0.44{6.29-+0.19

(3) Fafughe L1982 4 4 B 18 B HAYRBERITR KON RS 57 o0 E B WL
(4 A23 H), A 12 54EHRR,BF 5 KRB 10 BUE. KRR SMERIR B, K
BEREEYRI TR, MEFZES 10RG A3 HNFA, ZRKEERK 99.6% KT 5K
MItb AR 160.6% A1 15 REy 110.9%; 37 25 K (5 A 18 H) W4, SRAERE
15.1% {&T 20 K4 73.3% 1 30 K 39.2% R fAI3F 45 RAUMKE 2.21 WAET 40 KAy 2.34
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Fig. 5 The embryonic development of P. dabryanus Stage 49—52
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B6 HHTESERNEFEHAR (1982 ££)
Tab. 6 The relationship of the stocking density of fish to the growth
and survival rate of the fingerling (1982)
g TRF R B2 R CIE K BE )
] .4 ;4 H.ﬁ‘ﬁj.ﬁ Cultived days and result (mm,mg)
| sk | Gp) | Fneetine RiE%
P juvenile " | 10 % 10days[20 % 20days | 30K 30days|40 K 40 days| "7y
m 3 Place for ° X
E 3 cultivation | €~ 3= = o = o - - o « | Survival
RS 28 i MBS TS B L WSS RS S S E rate (%)
2 §'\~'_‘,MEI._E%EE5:&;&Eﬁégﬁg_gﬁ;';ﬁgsﬁé';ﬁﬁﬁﬁg;
A z3 B% T - -
gEE 62.4 350 5.6 | 14.81| 46.7 | 21.8 | 122.0{ 26.9 | 255.3| 28.6 | 303.8 84.5
sH1E|[ S | 2 [62.4| 450 | 7.2|14.32 47.1 | 22.3 | 130.2] 27.6 | 249.8) 28.5 | 290.2| 92.0
%g 62.4 600 9.6 | 12.68 35.5 | 21.2 | 118.7, 26.5 | 187.0| 26.1 | 276.4| 89.8
12 S
48238 Pond 12 183750(37872 0.2 ] 15.5| 36.0 | 34.2 | 589.4| 43.8 |1167.1| 54.1 |2244.4 19.0
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198245 A1 HE6 HoH, M2 B4 2AEM, RANEERRENTAER

) A B MR SR I B

GE B TRYEEhY) AR R OR B E 47.4% JAIER 1.5% ) RS AR

RFIRL KMOEERD 15%  HABDIT 7.1% ) B R B, 3k 10 REAMRZZHY,. A
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Fig. 6 The relationship between th body length and the body weight
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Fig. 7 The increase of body lenth and body weight in connection with the rearing time
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Tab. 7 The relationship between different kinds of food and the growth of the fingerling (1982)
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THE EMBRYONIC DEVELOPMENT AND FINGERLING
CULTURE OF LOACH, PARAMISGURNUS
DABRY ANUS SAUVAGE
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(Department of Biology, Zhongskan Ilniversity, Guangzhon)
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Abstract

The large-scale loach, Paramisgurnus dabryanus Sauvage, is a cobitoid fish distributed ma-
inly in waters along the middie and lower Changjiang (Yangtse) valley. It was introduced
recently to South China as one of the species for pond polyculture.

The embryonic development of this fish is divided into 52 stages, which are consecutively
illustrated by drawings in the present paper. V'ideo tape records were also made during the
course of investigation.

Comparing with the development of the related species, Misgurnus anguillicaudaius, the
embryonic development of this fish shows several specific characteristics, i.e. blood circulation
appearing earlier, 2—3 melanophores located at the base of the pectoral fin but no vascular
networks, and the emergence of barhels and of the pelvic fin bud being retarded for two de-
velopment stages,

The incubation period lasts about 36 hours at 28—31°C. The range of the optimal water
temperature for the growth of fingerlings is 24—35°C. 50 day-old individuals reach an aver-
age weight of 2.5 g and then can be removed to larger ponds for commercial rearing. The
suitable stocking density in ponds is one juvenile per 5 litres of water, and the body-weight of
fish at the end of rearing is nearly seven times larger than those cultivated in the aquaria with
a density of 610 fish per litre. The natural food, such as zooplankton, aquatic insects, etc.
gave best result for growth. Asto the artificial feeds, press residues of peanur proved better

than rice bran.

Key words The embryonic development, fingerling culture, Paramisgurnus dabryanus .



