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F e, A HIRFGE T 20,25 F130 °C4 3 il i
DA R AR MENE J7 7 R R b DR R AR AR /N ER
(Chlorella pyrenoidosa) 55 3 FhH L X B 147 1 K IR
KR T MEFEMERE W, LUk 5 22T e 4
YEHOR IR = R p PR 57

1 MEETk

1.1 KEH R

TR 50 T HH 98 145 B K IR S AR H IR I s b
DX Bk 3 VAT, 7E S 40 & 3% 5 BT (50 emx30 cmx40
em) PR [ (25+1) °CIHE57 . B K2 it 1A U

R CHLEE 11 40% LG 7 4% LK 43 16% HLEF 4k
3% 7K 43 6% FHH G2 R 2%) 2 K o B B &L b ik
4 135 (Ceratophyllum demersum ) f4t L2 B4 5
B R W 75 JE K 1 UK, R K Bk 173, B2
P . PRI EE H AT (14 R R IEA T4 275
[Fi] — R AL A A7 IR AR

6 BT A i R R R AR 43 ok
T VAR A e R A B A R A M T 2 A R
A BRA T B I/ INEREE Ry S50 2 K T R v 4
iR TS o 3 AME R 35 B SR A R BE W R 4
WL 1R 2,

R1 3TEMMEEEFAENR (THWRERM)

Tab.1 The nutritional compositions of the three experimental feeds (dry matter) %
yE| LiNey THIRRT Sh iR N
Ttems Shrimp flake Commercial prawn feed Chlorella pyrenoidosa
F A M Crude protein 48.68+0.23 45.69+0.10 41.26+0.56
HLAE T Ether extract 4.07+0.10 3.12+0.32 15.54+0.20
MUKy Crude ash 12.89+0.06 12.42+0.05 6.67+0.03
&2 IMIEMEAEERAMR (THRERM)
Tab. 2 Fatty acid composition of the three experimental feeds (dry matter) %
i WA AR i Y HETBNR
Ttems Shrimp flake Commercial prawn feed Chlorella pyrenoidosa

C14:0 1.43+0.07 1.36+0.01 0.60+0.01

C15:0 0 0.19+0.01 0.41+0.01

C16:0 15.14+0.22 15.27+0.22 23.42+0.39

C17:0 0.27+0.05 0.25+0.01 0.14+0.02

C18:0 6.06+0.17 4.60+0.05 2.96+0.20

C20:0 0.55+0.07 0.50+0.01 0.34+0.01

C24:0 0 0.23+0.01 0

SFA 23.44+0.37 22.41+0.20 27.87+0.59

Cl6:1 3.15+0.51 2.07+0.07 5.60+0.07

C18:1 25.38+0.56 24.17+0.09 9.18+0.06

C20:1 0.76+0.11 2.68+0.05 0

C22:1 0 3.09+0.03 0

C24:1 0.29+0.01 0.43+0.01 0

MUFA 29.58+1.15 32.45+0.10 14.78+0.08

C18:2 31.64+1.55 34.60+0.12 40.49+0.51

C18:3 4.60+0.13 3.81+0.00 16.85+0.05

C20:4 1.11+0.32 1.05+0.02 0

C20:5 5.41+0.39 2.16+0.01 0

C22:6 4.21+0.12 3.53+0.04 0

PUFA 46.98+0.88 45.15+0.16 57.34+0.55

1.2 Rt
1.2.1 JRERE
PR HT R IR LA A2 2] 124> 5 LI 98

BE& b, A 58 REE i 30 B 4 A, 4 i RS R
20,25 K 30 °CHGCIERE F2FG vh 5 5% . BT
A AN FAT, HP LA T Rk A . F7
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1.2.2 (HREHAL
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TR AR A 2R T R R ot e ek Ay AR (3l 3 i
JE AR W () MR R FVE R R b ARDRE R 2 200 ~ 300 H
i, Z J5 ki 60 ~ 80 H i ) FIEE (A% /INEk i , 1056
T JE] H 5 A A BT 5 1Y 10%, Z 050 5%
BRI 4 44T, P LA PAT T R
SRR F75E B R G, A K i AR
R
1.3 HREEERMN

7 d NI A I RAE AT REALE 10 2
B BT AR IR I AR AR BT 0o 58 57 BV
] JE A o SE 1 51 B 1A B O M A+ 0 4 B
ORI SN NIl U R I E - K TRy
BOK IR R B HFE RS 2 1 LA SRR AR I
TR K FRAA AL e SRS K BT B R
Ii]

FREE 91 dJF , 45 1L AT 24 h, I BT R 1A
KA, 120 °C4H 91 d i, oK WA o, 4k
SLARTH BIOY . AOCHE PRI AR

R .=100%x(InW,~InW,)/t (1)
R=N,/N;x100% (2)
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P Ry MR AR W, W, 43 300 R il 9 40 4y
AR, g5 FREEREL, d; ROWAFTEHS N,
IR AR s N, R ZERARER 5 Py Ry A X 5
15 N A B U 32 4 BB 5 WA 4t 01 AR 1 4
HLg VRIREMIE N A, d; ¢ hEYEE
BE,°C; T RHF-YIREE , °Csn Ak 5 4150 K WA AL
R, °C-d.
1.4 EREFRRSE

FLHE 111 2 2 I8 GB 5009.5—2016 LG E A
W0 E 5 HLBE W% Folch 4805 F B s ML 23]
EZ R GB 5009.4—2016 b 3f b 2 iR K BE 1k 5 IR
D R AT FH 5977 A SR €33 I i 10k FH S 2
1.5 HIBAEBRSEIT S

It A B DLOF- 298 45 E 2% (Mean=SD) &
7, B SPSS Statistics 18.0 &4 H [y BA PR 2
75 2443 B (One-way ANOVA ) 5 T 46 36 47 4% 4
I HE 1 22 5 B E T, P<0.05 #n =5 8
Fo A AR RE SRR T T IR A
Fi R TR Y R 2 S 6 2 sl A B ) AN L
TR RR VR A AR B3 D1 2 il ) 2 ol B AUA T o

2 4

2.1 REXHRE KR KRR AU SN

91 d 7% FE HA [a] I B2 X 408 047 38 K A i A4
T e B R AR KR TG I 3 P 2 i (P>0.05)
DL TR 3, B I T A AT K IR A
TR . SR K 5] 30 °CH, B8 14 B K
IR R TE AL A N 71.67%+7.93% , i E K T
25 °C ik % £ (91.67%+10.36%) F 20 °C i K 20
(93.33%+7.20%, P<0.05) .

51)80' "

E0t R H
Z60F 430%C .
g 50+ . o

@ 30+ i

=] b

N .

0 14 28 42 56 70 84 98
FFHE I H] Breeding time/d
(b)

E1 ARERETHRERKMRNERENRRERKEE

Fig.1 Accumulated growth curves of body length and mass of Neocaridina denticulata at different temperatures
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Tab.3 Growth performances of Neocaridina denticulata at different temperatures

i H 213 Groups

Items 20 °C 25 °C 30 °C
VAR K Initial body length/mm 4.62+0.43 4.32+0.55 4.35+0.22
LRI Final body length/mm 16.44+0.85 15.96+0.95 16.31x0.71
WIHAER T Initial body mass/mg 1.74£0.45 1.31x0.61 1.59+0.24
LR Final body mass/mg 70.11+8.93 66.43+11.62 73.42+9.65
e 2B KK Specific growth rate/(%/d) 4.1520.25 4.30+0.19 4.32+0.18
AET5 % Survival rate/% 93.33+7.20° 91.6710.36" 71.67+7.93"

T R 8 EARA ARG FRER R 225 B35 (P<0.05)

Notes: Different lowercase letters superscripted on peer data indicate significant differences (P<0.05).

22 BRENEEF KIS

Wi A T 1) T R B T EOR MR H R T
At [) {2 45 46 (P<0.05) , WL% 4. 1 25 1130 °C
4, B 1A B K IR A Yk A B B ] 3 1A (55.00+
1.00) % (39.25+3.20)d, H # 2 5 & & (P<0.05) .
1M1 20 CCLFEFRHH 91 d & th BLA IR AR, 78 Bl )5 4E
K R0 25 163 KA H B IR, ) Ut B st ]
9(162.33+1.53)d. b B I 25 e 960 5 5 47 387 K
HR 44K FIMA ST i (P<0.05) , (ELFE 25 1 35 14 32 ¥

T, B X LR AR W 55 . AF 20 °CTR B
VBT A I 1 A0 R 0 B9 A R R o o 3 B 3 e T
25 Fl130 °C4 (P<0.05) , 1Mij 25 1130 °CA Y9I K 4L
R RO A o o 22 5 AN i 3 (P>0.05) .

TE 20 CCAAET 86 0 07 K IR A9 460 O 4 vy 3k
(102.33+22.50) %i/F2 , 1 3 /& T 25 F1 30 °CiA 55
ZH A OR B (P<0.05) 55 3 4~ I 5 K 56 4 1 A Xt
A S5 5 AN 1 (P>0.05) .

R4 FERETREFRIO LA

Tab.4 Reproductive performance of Neocaridina denticulata at different temperatures

WH 2H 31| Groups

ltems 20°C 25°C 30 °C
WAL IR E] Initial egg holding time/d 162.33+1.53" 55.00+1.00 39.25+3.20°
WIVALIIA K Initial egg holding body length/mm 24.13+1.39" 14.35+0.60" 13.79+0.11"
WA AR T Initial egg holding body mass/mg 241.87+50.86" 53.40+4.90" 49.90+4.94"
WIVAHLHA R Initial egg number/ Chi/JE ) 102.33+22.50° 21.00+3.46" 24.0022.00"
FXFZHE ) Relative fecundity/ (Fi/g) 423.00+16.61 391.99+41.30 485.01+70.08
A7 3R Effective accumulated temperature/(°C +d) 507.54
H W) EFE Biological zero point/°C 16.57

T R 8 EARA A R/NG PR R 2250 835 (P<0.05)

Notes: Different lowercase letters superscripted on peer data indicate significant differences (P<0.05).

23 REXNHEEFOKINMEREZERNRZT

T X6 9 A7 0 K R %) I i S A B[] A S 2
SR B A U R 1 TR VR O A B ) S 2 4
(P<0.05), Wl 2. %tk B K HFAE 20,25 F1 30 °C
YR SR AR S TE] 53 591 S (21.00+0.82) | (15.33+
0.52)#1(12.00+0.71)d.,

24 FEFABHNENFZZERBEHRRAR

I A SRR U 3 A 9050 Ao 0 1 oK
U 497 R 8 9 B ) AR 907 B ) 24 000 B A5 o
ViR KU & B AE Y #F R 16.57 °C L, f
SRR R 507.54(°C - d) s iR & B I AW 22
46.69 °C , AR 4 279.98(°C+d) .
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T
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20 °C 25 C 30 C
21 Groups
ANTFING SRR 22 53 1835 (P<0. 05) .
Values with different lowercase letters mean significant difference
(P<0.05).
B2 AR[ERE T 9854 K ARG AR RA BT 4L B i)
Fig.2 Incubation time of Neocaridina denticulata
embryos at different temperatures

2.5 (ERITHREFT ORI A KRR T

TR T 8 47 3BT K MR A M BB R 5 i o
P25 (P<0.05), WK 3RS, F#AH91 dJEH
P /INER i A B AR e/ A (11.4340.41 ) mm,
35 /N TR R FVE R R DB (P<0.05) , TR AR
T ot DR A A K R B AR R (14.18+1.72) mm;

= 16 ¢ .
\E 14 + o« o @ : °
= 12 F o o u ™ .

-
210} s 8 , A4
2 gL - A A
3 0l
Cg 6 i = YR A Shrimp flake
q 4r ¢ o JAURE R Commercial prawn feed
ﬁ 2r A FEHB/INEREE Chlorella pyrenoidosa
= 9 . . . . . )

0 14 28 42 56 70 84 98
F#BHINHE] Breeding time/d

(a)

TH MR BT TR 2 A R R I e S S TR
INER A (P<0.05) , 4 (49.98+18.61) mg, {HHF A
2 1) AR T B 5 T A R RDRE RN R Bk
WY W E 22 5 (P>0.05) . & AR /N Bk
2 B R E A AR IR 26 0 2 IC T AR e FLVE I
T b AR (P<0.05) o WF F AR AR RS SRR ZE Y
FETE 5 9K 89.17%+8.77% . 91.67%+7.93%, Tfij
H A%/ N BRI A7 AU 37.50%+18.13%
2.6 (ERIITEEHKINEA MR

HR A5 2 6 AT S0, W F F0 78 008 R b e Rk 4 40 1A
B0 K B P47 UK A4 B R[] 49 53] A (75.00413.59) Fil
(62.25+7.09)d, JG & 3 1% 22 55 (P>0.05) ; VA HF i
st T ARk ZEL 9400 U A B9 AR FRAA o 2 b 2 T
W R 41 (P<0.05) o FREEIRIEE R, B F A/ ki
AR BARIPUR . N [R)EEARE X 145 35 K AR 9 4
O A BRI (P<0.05) , VE IR RS S iRl k4 (1
150 Bk (41.00£8.71) Ki/FE , B & TUF A4
(24.60+8.50) %/ (P<0.05) . W A 2H F1E MR
T ek £HL 5 1 B K MR R AR T B e B A
(P>0.05).

[=)]
(=]

[ = #F ) Shrimp flake
Lo JHURRET Ak Commercial prawn feed .
A TEF/NEREE Chiorella pyrenoidosa o °

W B W
S o O
T
.
L]

°

=
T T

A

& Body mass/mg
[})
3
|
»
>
>

. A
a A
L vt
14 28 42 56 70 84 98
F3HIHE] Breeding time/d

(b)

(=]
(=]

3 3FMERHAREIRIMEKIEREN RREKNLE

Fig.3 Cumulative growth curves of body length and body mass of Neocaridina denticulata in three bait groups

RS IMIERXEEHRAKRER TR

Tab. 5 Effects of the three experimental feeds on the growth performances of the Neocaridina denticulata

) 2151 Groups

it H ;

Ttems LIVes THARRY b fel Rt H /N

Shrimp flake Commercial prawn feed Chlorella pyrenoidosa

PR Initial body length/mm 4.09+0.29 4.09+0.29 4.22+0.49
LRAKK Final body length/mm 13.11+1.07° 14.18+1.72° 11.43+0.41"
VIR Initial body mass/mg 1.18+0.29 1.18+0.29 1.36+0.39
ZARNRJF R Final body mass/mg 36.42+8.32" 49.98+18.61° 24.03+3.41"
5 KR Specific growth rate/ (%o/d) 3.74£0.29° 4.05+0.43° 3.1540.15
FEIE 3R Survival rate/% 89.17+8.77* 91.67+7.93" 37.50+18.13"

I : R B EARA ARG PR R 2253 135 (P<0.05)

Notes: Different lowercase letters superscripted on peer data indicate significant differences (P<0.05).
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Fz6  ITIENIT RS K IR TE M BE O R

Tab. 6 Effects of the three experimental feed on the reproductive performance of Neocaridina denticulata

2151 Groups
RURE| N -
- K A B RNk
Shrimp flake Commercial prawn feed Chlorella pyrenoidosa

WAL E] Initial egg holding time/d 75.00+13.59 62.25+7.09 -
WIRAIIA I Initial egg holding body length/mm 14.20+0.99" 16.60+0.93* -
WIRILIIA T & Initial egg holding body mass/mg 51.00+10.41" 82.94+14.48" -
BTN AL Tnitial egg number/ CHL/E ) 24.60+8.50" 41.00+8.71° -
AR5 /1 Relative fecundity/ (hi/g) 474.25+74.08 497.68+87.50 -

T R BE EARA ARG FRER R 225 B35 (P<0.05)

Notes: Different lowercase letters superscripted on peer data indicate significant differences (P<0.05).

2.7 (ERIISEEFKIRERR Z B IR

FEARTRIS T, B8 P /N R 4 A DL A6 B A
UR 5 R T S T Ak X B 17 T K B %) 98 A s ]
Jo e E M (P>0.05) , LK 4.

20

—_ —_
o W
T T

AL E] Incubation time/d
W

B A P

Shrimp flake Commercial prawn
feed

251 Groups
E4 2FERXE SRR A R0
Fig. 4 Effects of the two experimental feed on
embryonic development of Neocaridina denticulata

3 e

31 REMNBEERKFERKLZEMERE RN
Al

Hrcsh Wy )E T2 sh ), PR B 2% 35
e A AP A A BRI T AL o PR, 2K TR Y 72
fexs B 52 sh W) 2l AR A KOk B I TG R A AR RS
a7 R Bl 0k T RE B AR A AT — R T 3230
Bl 5K i b 45 TA A B DG i 2 BRI B 14 i 32 9
FEl 2 0 ~ 38 °C , i HL I JE 4y 24 ~ 30 °C i &
R, — 5 T 2 {2 3 ) i 25 L BRI A0 %
T3 —J5 L, ey i AR A B A D T B
TR AR AR F 5 4GE , FL 49N B XTI (Litopenaeus

vannamer) W8 B35 BB A 17 ~ 23 °Co 7EACR
I BB EE A 20 ~ 30 °C, A B U BT K IR Y
75 AAE 20 °CIN e , 1851 93.33%+7.20%, i #
T 2 0 T i, A B K R B A S R N R L TR
-3 Sl =TI SaR I ) N o 7 Y o I S S DO )
(Penaeus vannamei)™" | v [ J5 25 HF 2 S5 Bff 5%
WA MG . 508455 e I IR RE R 1 B2 1) e
IR E MR B AR B A7 05 AR A0 R AR A 5T
AR TE—E S P B TR A T, H
AR AR BT g R A Bt . R A 4
AR, A E CHE R E R R E X AR
( Fenneropenaeus chinensis) BEm My RsE,
AR A R A bR T 2 0 ok v I, AR A R
G, JAl A QI ARG O, A5 ] T A K A RE R FRAIC,
S M) v ST I 4 TE AR BRALRE , S B A K A2 3
Mo ERBIAERETE R IR Ry
3 PEAR e [ J5 8 T A 2 AF SC it 1) 3 1, T 7 A
N7V, o AR B 8 RO 7, 5 35H: o £E
LT, AW P BRI A7 R G
L8 1) T i T 28 ¥ AR, 3 M BB il T IRLBE Y T
e (S5 0 DA BT R AR R R AR bR, BE BT AR AR
R Ta) I i ek T B 2 5 U A 5 il 114 355 e 3 UL
TR 22 490 25 L, A0 47 07 K IR T 25 2 U0
JIT LAAF 195 R AT 5 BT B2 X AR A ORI 1
FEFEIA 3K AT R T ORI R I X IR T 52
O A, a0 Ui B U L P R X AR E AR K
R W E S

TEARWIFE 20 °CHRAFT , 48 2 B K EF 147
UCHEL B I TR A0 Y H B9 A4 R 13 DA o o 2
R T 25 M 30 °CAAF T (P<0.05) . Al REJE A
NTEARIRAAE T A 2 A i ) F R 2 %
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Z R A GBI R B R, S A B Y B
AR BR R B Sz R g R R 2
T P 1 BR ] 34 B ) B AR R AR R
HAATEAKMR S T A =R AR A TR &
B, IR & B O T AR R A R
B R ROBR . AR BT Ak A TR R
LA mTIRIR IR R B ik k& A
T MA M BR WS A M E . BRI R
(Macrobrachium rosenbergii YRR & B A%
o 13.25 °C, A 3R R 4 318.75(°C - d) 7 ; 4k
WEBN G KB B Y% E R 6.91 °C, A
R FR R Sk 274.18 (°C +d)™ 5 BE Y X MR (Penaeus
monodon) % IR &1 A IR UF & 4K 00 A SRR IR
43 9 1 665.55 11 492.65(°C+h) , & 1 £
SR PEAE 13 °CLL B, ARBFFE 868 K
IRPERR & B AR = 16.57 °C, A RO I
H507.54(°C-d) s MR E B A EEE R
6.69 °C , A R 7 279.98(°C+d) . T fif 55 45
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Effects of temperature and feed on the growth, development, and
reproductive performances of Neocaridina denticulata

WANG Lingling', XUE Yucai', JIANG Gang', SHI Liqiu', HUANG Xuxiong'*”

(1. Key Laboratory of Exploration and Utilization of Aquatic Genietic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China; 2. China-ASEAN “Belt and Road” Joint Laboratory on Mariculture Technology,
Shanghai Ocean University, Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries
Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The effects of different temperatures (20, 25, and 30 °C) and different feeds (shrimp flake,
commercial prawn feed, and Chlorella pyrenoidosa) on the growth and reproduction performances of
Neocaridina denticulata were investigated with the 7-day-old N. denticulata postlarvae. The results showed
that the survival rate of N. denticulata decreased with the increasing temperature. The survival rate at 20 °C
(93.33%+7.20%) was significantly higher than that at 30 °C (P<0.05). Temperature had no significant
effect on the body length, mass, and specific growth rate of N. denticulata during the 91-day- cultivation
(P>0.05). The development of N. denticulata accelerated significantly at the increasing temperature. The
first time of berried female at 30 °C, 25 °C, and 20 °C appeared at (39.25+3.20), (55.00£1.00) , and
(162.33+1.53) day, respectively. However, the body length, mass, and egg number of the berried female
at 20 °C were significantly higher than those at 25 °C and 30 °C (P<0.05). There were no significant
differences in body length, mass, and egg number between the 25 °C and 30 °C groups (P>0.05). There
was no significant difference (P>0.05) in the relative reproductive capacity of N. denticulata among the
three treatments. The hatching time of postlarva significantly decreased with the increasing temperature.
The biological zero and the effective accumulated temperature on gonad development in N. denticulata
were 16.57 °C and 507.54 (°C -d) respectively. The biological zero and the effective accumulated
temperature on embryonic development were 6.69 °C and 279.98 (°C -d) respectively. The growth and
survival rates of the N. denticulata fed with Chlorella pyrenoidosa were significantly inferior to those fed
with shrimp flake and commercial prawn feed (P<0.05). Compared to that fed with Chlorella pyrenoidosa
the berried female N. denticulata fed commercial prawn feed displayed significantly higher body length,
mass, egg number, and relative reproductive capacity (<0.05). In summary, around 25 °C is the suitable
temperature and commercial prawn feed is a suitable feed for the cultivation of N. denticulata.
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