HEYITE 2024,46(2):164~171

Biotic Resources

DOI:10. 14188/j. ajsh. 2024. 02. 007

b A K EIUE AP K UF (Neocaridina gracilipoda )
PR -G RIS

kBHE ATEFL,E OFLROAFELE OABALE OEF,H OFLEMB L, WU
Fomir

(1. SEMIR2: shklee o D Ly b Bl 38t 1 Rl S BT R AR A SR s, S SEFH 550025
2. Iﬂgﬂn £ AU AR 24 4, 1AL B KT 4380005
3. BISZEEE =R (UPS) b 54 W2 M= i El B A 2% 310625
4. ﬁ?ﬁfﬁ?ﬂéﬂ%&%‘ JUPERNERE ) VE BT 530007
5. mE R AR GAE YR MR ES SHEEMR, o8 B 650504)

b

FEE . QR K AR (Neocaridina gracilipoda) 5 W E B WAR K IR 2 —  AE K B0UAE 25 R 46 bl 85 22 0 4 FH CAn o ) Joe 16 B
FIAE 1t 320 8 PO BE HE AR ) B G B Rl AE W5 5 T 5% H AT A0 & AR IE o A 58 Tk, T 2022 4F Bk ZE 7 2R K] a3 SR T
K FEIF (106°07'52"E, 27°36'12"N ) 2R £ 41 JEB K R 490 &, 3 i X B A IR K 5 04 8 /9 T A2, 3£ 48 T 1 R A8 44 < Ak 8 40 A 5
RIE Tz A AR -RE SR, RGN, %mmﬁ?iﬂTfﬂiﬁﬁﬁﬂéﬂ-(1)12&&4??10 60~32.13 mm(19.67 + 2.54
mm) Z i8], PR B FE 16, 50~22. 50 mm(n = 390, 5 S F BN 79.59% ) 5 (2) K FE AT 0.01~0.44 ¢(0.11 £ 0.04 9)Z
M), AR B A AE 0. 05~0. 15 g(n = 415, 5 M FEEM 84.69% ) ; MR K-REM XA A W =4 X 10 L*™ (R* = 0. 78,
n=490),b1H (b= 2.66)5 3IFE R FETERE T (P < 0.05), Bl 32 WA 5 300 K 5 300 F 40 JB08 A SR b e 4 0 i 2k

SR - A BORTOK I 5 T K PR AR - OC R AR R A

FESES. S932.541 kAR A A CEE S 2096-3491(2024)02-0164-08

Studies on the body length-weight relationship of Neocaridina gracilipoda under
the Qingcaihe Reservoir Dam in Guizhou Province

ZHANG Shuhai', HE Haoyu', WANG Fang®, XIANG Tao’, JU Tao', SHI Lei’, GAN Lei',
WANG Zhenlu', AN Miao' , DONG Xianghong"

(1. Key Laboratory of Animal Genetics, Breeding and Reproduction in the Plateau Mountainous Region, Ministry of Education,
College of Animal Science, Guizhou University, Guiyang 550025, Guizhou, China;
2. Chengdong School in North Harmony Road, Tuanfeng County, Huanggang 438000, Hubei, China;
3. Laboratoire Evolution et Diversité Biologique (EDB), UMR5174, Université Toulouse 3 Paul Sabatier, CNRS, IRD),
Toulouse 31062, France;
4. Guangxi Academy of Marine Sciences, Guangxi Academy of Sciences, Nanning 530007, Guangxi, China;
5. Institute for Ecological Research and Pollution Control of Plateau Lakes, School of Ecology and Environmental Science,

Yunnan University, Kunming 650504, Yunnan, China)

Y B39 . 2023-07-26 &1 H . 2023-12-26 % H . 2024-04-08

EZ T A sk A3 (1999 - ) 3B A4 W5 ] Ry il %8 U5 . E-mail: 15286385541@163. com

« AIRBER A ZW(1970 - ), 55 W4, B2k, 32 2 N Fi oK A: sl W 3 3% 4 5 fa 28R 5T 95 IR A Y, E-mail : gzuam@163. com; # M ZL(1990 - ),
B 1A, ARl B R Jy A UF 5T, E-mail: xhdong@gzu. edu. cn

BAWH - AT R IR H (H2022343) 5 58 M 2= 11 34 (Bt R A5 5[ 202116545 )

SRS Ak B 0 5, BT, AL BN T SR IK P IR 40 BB K R (Neocaridina gracilipoda) WK -R X ROF5E[T]. PRI,
2024, 46(2): 164-171.

Zhang S H, He HY, Wang F, ez a/. Studies on the body length-weight relationship of Neocaridina gracilipoda under the Qingcaihe
Reservoir Dam in Guizhou Province [J]. Biotic Resources, 2024, 46(2): 164-171.




AW R - 165 -

Abstract: Neocaridina gracilipoda is one of the common freshwater shrimps in China and plays an important role in
aquatic ecosystems , e. g. in linking matter cycling and energy flow, but there are few reports on its basic biological as-
pects. In light of that, by collecting 490 individuals under the Qingcaihe Reservoir Dam (106°07'52"E, 27°36'12"N) in
the autumn of 2022 and measuring the body length (L) and weight (W), we obtained L and W distribution of this shrimp
and reported for the first time the L-W relationship of this species. The results were as follows: (1) L range was 10. 60 -
32.13 mm (19. 67 &+ 2. 54 mm), while the dominant L range was 16. 50 - 22. 50 mm (n = 390, accounting for 79. 56 %
of the total abundance) ; (2) W range was 0.01—0.44 g (0.11 + 0.04 g),
0.15 mm (n = 415, 84.69% of the total abundance) ;
107°L** (R* = 0.78, n =490) , and there was a significant difference (P<C0.05) between the value of b (b = 2. 66)

and 3, indicating that this species under the Qingcaihe Reservoir Dam exhibited negative allometric growth.

while the dominant W range was 0. 05—

(3) L-W relationship was expressed in the equation W=4 X
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Fig. 1 Distribution map of the sampling site under the Qingcaihe Reservoir Dam
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Fig. 2 Distributions of the body length of N. gracilipoda

under the Qingcaihe Reservoir Dam
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the Qingcaihe Reservoir Dam

F1 LK RNHIRE IR K E T 4 B3 K R < -1k
BEXRNRAERY
Table 1 Determination coefficients for several relation-
ships of body length and weight of N. gracilipoda under the

Qingcaihe Reservoir Dam

e SE FHL Atk ROE R e PRI

R? 0.71 0.66 0.76 0.78

TREAN: W =4X10L*"(R* = 0.78,n = 490;
Kl4) ., BAREAN (kg R, 065 34A7E W3
225 (P <20.05) , 3 156 B 95 3 ] K J22 00T 48 JBORT K
IRADRE 2 0 S A K

35

AK/mm
4 WEFKRREK-FEXRE
Fig. 4 Relationship between body length and weight of V.

gracilipoda
3 it g
3.1 AT RIFWIR KAk T 5 A
3011 REKA

WA AEY S HE W LA ER ECE
SRS [a] — 49 B 1) A ] s B Fof B AT AE £ 36 B0 HE R [
B A 2 AR o 5 ST K IR B 40 R B A
KA F 10. 60~32. 13 mm, X 5 MU JI| 45 I8 2 4 1Y

2 JRCHT K IR AR K0 38 (18, 00~23. 00 mm'™ ) £ 75 2%
5o IR 2 AT RR R th TR AR B RS [ T g AR 1
K UE JE W R IR [ R 4—10 A JE & R BE
B 1) 359 76 47 2%, 2 6 3000 400 J 7 K R A T B 46 B 5 i A
TF 5% SR A ) 0] 1 A B 2, 1 J2 40 Bl 7 oA B AR 5 5
B B, DR G387 4R A AR A S L LUK, 3 A
25 S 10 J5 TR AT RE R SR AR T B ISR AR R OR ], AR
SRAE T T B R /INFLAR T4 W, 0] B4 b B 1k s
KA RZE R N B #k iR, B RE A [ 4K, 3R A5 1Y
Hbr AR 3 K BeAh X R 25 5 ol # vl BE &
1815 F A B 22 5 4 ] S 30 ENGRGE g LEE
18 1% 22 FF M R 2 PR B8 AN AR TR AR F 5 R A
T PR 1 (914 my) T DY | A AR A R A T AR ARG
(¥ F 500 m) o — ML 5 , 7] — 4 Fh #8506 3R 41K
ek P B A A T A T U VR A X R B B AR
KN
3.1.2 {KES

T K R A 2R K R B R IR S AN S S R
PR A B R LA U RN Rl B v TR Rh
M EMSEmEE THEPTEAEEESE
SCH AR GE B R 4 T 40 E K IR B R ER 4 A
(0.01~0.44 g) 4 Tix W PR E B EE A,
Shy 200 FEEHT K MR 1 J5 SR A e 58 B85 T SR
3.2 AL AT K IF A KRS

b B T Jz B MR 2 R R [R] IR 5% v ) A KRR AE
WA T 2.5~4. 0Z " KBS b{H N 2.66,5
SAFTE R FE 2R R BN T di A K S
ST K PR 3T A0 JR R K R ) 4R B K DR PR
WK A MR AR A B SR AR R BE (11 )
AR R AR RKOR DL 2, X 5 DL AR A F 5T 1Y 2
W

SRMT A BEIEHE K AR A AN RIE S AR L S 1
ZHZEA K. HORARJE PR sl i A5 5 3 4,
P A SRR A BE 55 AR PR S B B
AE A AR AT BT B R 2R IR A KK R R
25 °C, 1My A B 52 2R A B ] B 18 PR B 7K (17,7 °C) W
AR T R I A IR A0 TR R R Y AR AR a2
FPPA L R A T A I 1 S S A e
BYRIE . BLAL, AR K3 bR a2k ) 2 R PR R
WD, BN 0F & (Silurus asotus) F1 %
(Siniperca chuatsi) % 5 B MM EEZ B Y K
R E IR A 0 2 4 i oK MR R R E R 22 A2 K
(B 6 £ 0, 33X R AT B R A AR AT B AR /s AR
KW ERLME DA oER/NHEEFHZ —,
25 bR A0 BOHT K I 5 S A KA 3 R AT R




168 - a5 A5 DN A R SR K R IR 40 B K MR (Neocaridina gracilipoda) (A - H 5 R WF 5T

SRR IR KR R R R =&t
[ER (e R
4 B %

BT 2022 4FFK B R E I FEA Nﬂ%?{ﬁ?ﬁtﬂa‘ﬁ
A8 T SR TAT 7K 30U 4 JECH K R Y 25 il A= ) 2
Hfﬁi,TﬁﬁT,\leik'%ﬁKEﬁﬁ‘ﬁ#ﬁU\?ﬁﬁTlﬁ%
FRER KR C R . DFFEAH RS T .

(D KA T 10.60~32. 13 mm(19. 67 4= 2. 54
mm) Z i) , R E S F 0.01~0. 44 g(0.11 + 0.04 g)
Z 1]

(K- KEMXRRA: W = 4X10L*"
(R*=0.78,n=490) ,bfH (b = 2.66) 5 3£ £
P22 5 (P <<0.05) , BV WY 3 — 40 JBOHT K R b fE
ARAR DL 2

AW GERAE BB R AR I [R) 1 P — L 3
AR SCAEAE — 3 R R IR o R ke 3 I & 6 HLTF R
[F) Hsf 25 3 A PR 20 AR A 0 0 AS ) 7 A 3% 5 B BB T A
K AR RGN AL .

£ % 3k
L] 0%, x0E B, 5 KA, 45 . 3T T 48 2Rk 25 KA [ L B

VR AR BR AR LR T]. K AR A 24, 2020, 44(1):

122-132.

Liu F, Liu D M, Yuan D C, ez al/. Interannual vari-
ations of fish assemblage in the Chishui River over
the last decade [J]. Acta Hydrobiol Sin, 2020, 44(1):

122-132.

[2] S7 7 UoME, M AESC, 55 . 28T PRI DNA SR 19 ARk

TRk 0 8 2 REVE R AR AELT ] 2R S22 4R, 2023, 43

(4): 1676-1690.

Guo N N, Shen M, Xiao N W, ez al. Distribution char-

acteristics of autumn fish diversity in Chishui River

based on environmental DNA metabarcoding technology

[J]. Acta Ecol Sin, 2023, 43(4): 1676-1690.

[3] BB H Wz, &85, 5. AT IS 3 Y48 b5 1 ok

KA oK AR W A (T]. K MK B R4, 2012, 33

(1): 39-44.

Gong Y T, Chi S'Y, Chang J B, ez al. Water quality

assessment for Chishui River Basin using macro-inverte-

brates as bio-indicators [J].

dropower Inf, 2012, 33(1): 39-44.

[4] UM, 8206 . K R G A R E W o SRR SR T]. B4
B 540, 2007, 4(33): 45-47, 49.
Liu G,

Express Water Resour Hy-

Peng F. Stability evaluation and treatment of
reservoir bank dangerous rock mass [J]. Sci Technol In-
nov Her, 2007, 4(33): 45-47, 49.

[5]

PR, 94K B ). 548 (1978 —2010)% +
/—\,7J<7’FIJ[M]. BEPR BN R R L 2020: 1-776.
Ouyang Z G, Gui R, Huang Y L.
(1978—2010) Volume 16, Water Conser-

Guizhou Provincial
Chronicles:
vancy [M].
House, 2020: 1-776.

[ I O R v I o N
[ AR 5 A K BF ST
424-431.

HuF F, LiJY, LiXM, etal. Age and growth charac-

teristics of Chinese hook snout carp Opsariichthys

Guiyang: Guizhou People’ s Publishing
DULL 37 3 35 10 b6 20 7K
KR, 2023, 42(3):

bidens in Duhe cascade reservoirs of the Hanjiang River
[J]. Fish Sci, 2023, 42(3): 424-431.

N2 B AT IR S L 1962 4F — 2015 4F 35 I
WA AR R R AR e B (D], K 5 &, 2019, 45(1): 4-
8, 31.

Liang X Q, JiC M, Yu H J, et al. Analysis on runoff
change characteristics of Duhe River Basin during
1962— 2015 [J]. Water Power, 2019, 45(1): 4-8, 31.
R hESWETEMESY =N, Hots
Y], R B RARERR M db s R 2 AL, 2004:
1-375.

Liang X Q. Zoology of China: Invertebrates, Volume
36, Crustacea, Decapoda, Atyidea [M]. Beijing: Sci-
ence Press, 2004: 1-375.

RN VG AR IR TR 2 R R R O R R R AR
(D] b ilr: Bh iRk E AR 2 BE , 2020: 1-85.

Zheng X Z. On Shrimp Resources and Utilization from
Karst Cave of Guangxi, Southwestern China [D]. Fos-
han: Foshan University, 2020: 1-85.
Levitt-Barmats Y, Yanai Z, Cohen T, ez al. Life-histo-
ry traits and ecological characteristics of the ornamental
shrimp Neocaridina denticulata (De Haan, 1844), re-
cently introduced into the freshwater systems of Israel
[J]. Aquat Invasions, 2019, 14(4): 684-702.

o Sk MR B0 B 6 R XA ) AN
B [T]. KAk, 2002, 23(3):1-3.

Yang R B, Xie C X, Yang X F. Study on the food com-
position of six species of fierce fish in liangzi lake [J].
Reserv Fish, 2002, 23(3): 1-3.

Weber S, Traunspurger W. Influence of the ornamental
1904)

Limnologi~

red cherry shrimp Neocaridina davidi (Bouvier,
on freshwater meiofaunal assemblages [J].
ca, 2016,59: 155-161.

WRSA N . R URAE S oK A PR 85 35 9 0 =2 B 9E[C/ /88 N
Je TH S A NI B 2 IR B O ) 2 iR S AR L M
2008.

Chen H C. Research on the detection of Neocaridina

denticulata as a poison in the aquatic environment [C].



AW R

169

[20]

[21]

[22]

The 6th World Chinese Symposium on Shrimp and
Crab Farming, Guangzhou, 2008.
ST A A TR R AR A T R O B 2 A e I WF Y
[D]. V¥ EUREE R R2:, 2015:1-65.
Li D B. Research on the ecological response of Neoc-
aridina Denticulate to the situation of water pollution
[D]. Shanghai: Shanghai Ocean University, 2015: 1-65.
HLEE IO, SF A HLBE A 25 X R 1B K AE
4k S U Y BT (). T R B R A 2017, 37(2):
745-753.
Zhu'Y, Cao Y, Zhang Y H, ez al. Toxicity of organo-
phosphorus pesticides to Neocaridina denticulate and
species sensitivity analysis [J]. China Environ Sci,
2017, 37(2): 745-753.
Xing K F, Liu Y J, Yan C C, et al. Transcriptome
analysis of Neocaridina denticulate sinensis under cop-
per exposure [J]. Gene, 2021, 764: 145098.
Froese R. Cube law, condition factor and weight-length
relationships: history, meta-analysis and recommenda-
tions [J]. Appl Ichthyol, 2006, 22(4): 241-253.
SRR AR KL, REBE 45 . UMV b [ B UF (Acetes chi-
nensis) R A ) 27 R AR RGE IR SRS BESEI].
i, 2023, 54(2): 573-582.
Wu X R, Song D D, Xiong Y, et al. Population biolog-
ical characteristics and exploitation status of Acetes chi-
nensis in Haizhou Bay [J]. Oceanol Limnol Sin, 2023,
54(2): 573-582.
BERRK, SRR, LI . i AL 8 AE BT R R A A
[J]. 7K7= 24,1999, 23(S1): 69-73.
Liang X Q, Guo Z L, Tang K E. Description of new
genus and species of keyfinger shrimp in Hunan Prov-
ince [J]. J Fish China, 1999, 23(S1): 69-73.
BRI RARIRHAACIR[T]. Wi 5H1E 2002, 33(2):
167-173.
Liang X Q. On new species of atyid shrimps (Decapo-
da, Caridea) from China [J].
2002, 33(2): 167-173.
AR WRas W 42 B . 5% M 2 it ) AL 4 IR =5 il
[J]. 3h# 533844, 2005, 30(3): 529-534.
Liang X Q, Chen H M, Li W X. Three new species of

Oceanol Limnol Sin,

atyid shrimps (Decapoda, Caridea) from caves of Gui-
zhou, China [J]. Acta Zootaxonomica Sin, 2005, 30(3):
529-534.

BEAR I KRB, PR AR . T AR K R IR G & R 2 F
SELTL UMY 27 B 2 4l 2 B2 i), 1995, 17(6):
79-83.

Xue J Z, Zheng L., Chen Z F. Primary study of the em-
bryo development of Neocaridina denticulata sinensis
[J]. J Hangzhou Norm Univ Humanit Soc Sci, 1995,

(25]

[26]

(6): 79-83.

Cheung M K, Yip H Y, Nong W Y, er a/. Rapid
change of microbiota diversity in the gut but not the he-
patopancreas during gonadal development of the new
shrimp model Neocaridina denticulata [J]. Mar Biotech-
nol (NY), 2015, 17(6): 811-819.

BRI | e N N N T 1 B RS /3 2
23 ) 3 A AR B B AR R ] KA A 24T, 2005, 29(4):
379-384.

Qin HM, Zhang T L, LiZ J, et al. Species composi-
tion, spatial distribution and biomass of shrimp commu-
nity in the Biandantang L.ake [J]. Acta Hydrobiol Sin,
2005, 29(4): 379-384.

YL IR0 XL, 4 . WG T AR BOR MR R R 3 3
JEV AR A P b B SR AR AT T ] K AR AR AR 4, 2010,
34(3): 569-574.

Jiang J, Wen F N, Deng S, et a/. Population dynam-
ics, annual production and trophic basis analysis of the
denticulata  sinensis

Acta Hydrobiol Sin,

dominant species Neocaridina
(Kemp) in Hujiaxi stream [J].
2010, 34(3): 569-574.

/AL R AR MROCIE GF L SR T EORA CO L BRI
G B4 JBOR R IE 7 A B R TE R AL Z AR A LT )
FAO R 222 4R (AR R, 2019, 45(5): 522-528.
Zheng X Z, Chen Q H, Chen W J, ez a/. The genetic
diversity of 7 natural populations of Neocaridina pal-
mate (Crustacea: Decapoda: Atyidae) based on sequency
analysis of mitochondrial CO T gene [J]. J Hunan Agric
Univ Nat Sci, 2019, 45(5): 522-528.

V5. R EBT H BB KR (Neocaridina palmata)Fp i
BAR SRR B2 (D] ST #7 I, 2021: 181,
Sha M. Effects of Fenoxycarb on Neocaridina palmata
Population and Related Communities [D].
Zhejiang University, 2021: 1-81.

FHER, AR BT, A I X AR K AL
PR AR AR B9 R mA[T]. kil 2017(3): 27-28, 36.
Wang J X, Li L F, Zhao W B, ez al. Effects of nonyl-

Hangzhou:

phenol on several biochemical indexes of new rice shrimp
[J]. Hebei Fish, 2017(3): 27-28, 36.

FIMEE . Rk B I 0 T T X A D 320 7K A 2R A IS AT
AW B TR RO (D] BTN - W TR AR OR 2, 2020: 1
-110.

Sun J. Effects of difenoconazole and fludioxonil on aquat-
ic benthic organisms in surrounding paddy fields [D].
Hangzhou: Zhejiang A&.F University, 2020: 1-110.
AEICTT TR AR ZS AR B T M AR KR R S A 2 R
BB AL S R AT (D] 5t B SN IR
2022: 1-72.

Li W F. Research on the ecological environment quality



170 -

gk A5 A5 S A T SR K R IR A BOH K R ( Neocaridina gracilipoda) W PR 8 5¢ R A 5%

[31]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

change and influencing factors of Chishui River Basin in
Guizhou based on remote sensing ecological index [D].
Guiyang: Guizhou Normal University, 2022: 1-72.
INBL, TR IR A AR b XRS5 E o [C R
BN R 5T B SC R 0] LB RR, 2019,
47(4):105-106,109.

SunY, Wang G J, Zhang ] W, ez al. Relationship anal-
ysis between the body length and body weight of Pro-
cambarus clarkia cultured in paddy field in Guangdong
Province [J]. Anhui Agric Sci, 2019, 47(4): 105 -
106, 109.

R R R T T A T i £ 2 T R 4 A
PRAC 5 56 2 KA KORBLLT]. AR MBI, 2020, 42(2):
181-187.

Wang P Z, Song D, Zhang Y Z, et al. Resource com-
position, length-weight relationship and condition factor
of fishes [J]. Biotic Resour, 2020, 42(2): 181-187.
SRl BER AR AR (M Jb s v B Al A
1995: 18-22.

Zhan B Y. Fishery resources assessment [M]. Beijing:
China Agriculture Press, 1995: 18-22.
KR, T WA AF . WS FLG I WE SR R
SRS RT] A i P, 2006, 25(1):23-26.
Zhang 1. X, Shen Q, Hu C Q, ez a/. Relationship be-
tween body weight and length of two Litopeneaus vanna-
mei families [J]. J Trop Oceanogr, 2006, 25(1): 23-26.
FIMV, Bt Jrm il v R B R S AR
KA AR, 1996, 15(1):25-31.

Wang Y Y, Chen S X, Fang L. S. Relationship be-
tween body weight and length of pond-cultured Penaeus
penicillatus [J]. J Oceanogr in Taiwan Strit, 1996, 15
(1): 25-31.

WE O MBE B G SANBE X IR R R A AR
EHRAD]L TTARARM AL, 2011, 38(4):116-119.
Huang Z, Lin H Z, Huang J H, et al. Relationship be-
tween body length and weight of five Penaeus monodon
families [J]. Guangdong Agric Sci, 2011, 38(4): 116-119.
JE5 WA, 2, BR T A, A LY I R A L AN I X HE 4
R B RIR B B AR R 22 S P 0], LRI R e AR
2017, 26(5): 691-698.

XiL P, Wang J A, QuY Y, e al. Investigation and
analysis of the growth differences of larvae to adult stage
of Litopenaeus vannamei [J]. J Shanghai Ocean Univ,
2017, 26(5): 691-698.

Rigby C, Simpfendorfer C A. Patterns in life history
traits of deep-water chondrichthyans [J]. Deep-Sea Res
II-Topi Stud in Oceanogr, 2015, 115: 30-40.

L R N N Y R N N B P T N T B N
MBS 225 i lI]. KA A5 522455, 2011, 32(3):82-87.

Han X L, MaQ, LiX R, et al. Morphological variations
analysis of different geographic populations of Procam-
barus clarkii [J]. JHydroecology, 2011, 32(3): 82-87.
TR . AR A ORI BB K W BCRHIE AP SEID ] R
SE: LKA, 2014: 1-51.

Wang Z F. Study on the Characteristics of reproduction
and molting in Neocaridina denticulata sinensis [D]. Ba-
oding: Hebei University, 2014: 1-51.

SO VROINME 2 [ 45 R AR ) TR 3 R A R R
PR AR ST [T oK A AR 2 i, 2012, 36(5): 998
1004.

Xia H, Xu L. X, Zhu G P, et al. Research on length
composition of Antarctic krill (Euphausia superba)
groups around the Antarctic peninsula [J]. Acta Hydro-
biol Sin, 2012, 36(5): 998-1004.

YuY, Wang Q C, Zhang Q, et al. Genome scan for
genomic regions and genes associated with growth trait
in Pacific white shrimp Litopeneaus vannamei [J]. Mar
Biotechnol (NY), 2019, 21(3): 374-383.

Mayr E. Methods and principles of systematic zoology
[M]. New York, USA: McGraw-Hill, 1953.

G B R PR BRSO R
AR S S B ST (7], 8 A0S R 2 i (A AR B2 b,
2018, 39(5): 40-44.

Jn L, Zhong M J, Luo Y, et al. Study for altitudinal
variation and sexual size dimorphism of body size for
Feirana quadranus [J]. J Cap Norm Univ Nat Sci Ed,
2018, 39(5): 40-44.

Lindsey C C. Body sizes of poikilotherm vertebrates at
different latitudes [J]. Evolution, 1966, 20(4): 456-465.
SRR, E YW b N TR E K LR HE
TE 25 R X A Jo i Y 2 (], el Ak 20k J | 2020, 41
(4): 77-84.

Bao Y Y, Ye G L, Xie X Y. Effects of morphological
characters on body weight of artificially bred the first in-
stars of horseshoe crabs (Tachypleus tridentatus) [J].
Prog Fish Sci, 2020, 41(4): 77-84.

BEAR W SRR LT R R R S R ) A B OC AR Y
GrplIl. ek, 2009, (7): 6-7, 32, 63.

Sheng D F, Guo C H. An analysis of relation between
Jian carp’ s length and body weight [J]. Hebei Fish,
2009, (7): 6-7, 32, 63.

JEF R, E 2 . A N TG AR ) AT
MEf R E MRl ERKIL EEEAE, 2009, 28(4):
681-687.

Zhuang P, Song C, Zhang L Z, et al. Allometric
growth of artificial bred Siberian sturgeon Acipenser
baeri larvae and juveniles [J]. Chin J of Ecol, 2009, 28
(4): 681-687.



AW R

171

[50]

[52]

[53]

I RE O, KR . R R AT AR K
HREXRD] A, 2006, 25(2):262-266.

Wang X H, DuF Y, Qiu Y S. Length-weight relation-
ships of important commercial fishes in northern South
China Sea [J].
(2): 262-266.
BEG AT, e NG BB R AN TR R BE TR B 1A BT K A X A1
TS fife ST 300 14 T 52 B 0 B AR B R [T eb | K R
2%, 2022, 29(5): 673-683.

Xue Y C, Gao Y M, Huang X X. Tolerance and physi-

J Oceanogr in Taiwan Strit, 2006, 25

ological response to hypoxia in Neocaridina denticulata
under different temperatures [J]. J Fish Sci China,
2022, 29(5): 673-683.

A SC, B dh . WL BE v AR 4 R B Y 8 & 5 SR AT
FEERELT]. £ AR, 2022, 13(18): 80-83.

Deng J W, Chen W Y. Research progress on cultiva-
tion and culture of ornamental Chinese sawtooth shrimp
[J]. Rural Sci Technol, 2022, 13(18): 80-83.

BRZF S, 50T WIS A . KX IR ) Y 21 B M 4R
B R AR B [T] A Al KA 2E 4, 1995, 14(5):
477-480.

Chen X X, WuZ X, Hu LL C. Effects of water tempera-
ture on ingestion and growth of Cherax quadricarinatus
[J]. JHuazhong Agric , 1995, 14(5): 477-480.

BB, B, %45 A TRE R X R B R IR G
RKE GBI AR5, 2013,33(4):
1142-1152.

Liang J P, LiJ, LiJ T, et al. Effects of water tempera-
ture on the embryonic development, survival and devel-
opment period of larvae of ridgetail white prawn (Exopa-
laemon carinicauda) reared in the laboratory [J]. Acta
Ecol Sin, 2013, 33(4): 1142-1152.

TR TG PN, AF L KO O 3 2 A KR Al R Y
BUEBUT]. %4 5B, 2013, 13(5): 76-81.

[55]

Xu L, Feng P, Sun D M, ez a/. Numerical simulation
for the effect of temperature on the algae growth [J]. J
Saf Environ, 2013, 13(5): 76-81.

BIR B, XK AL AR R K Y Rl 1)
AE A3 2R Z REPEBEFE[T]. KA =20k, 2022, 43(5):
89-98.

XiaZ J, LiuF, YuF D, et al. Species, functional and
taxonomic diversity of fish in the Chishui River Basin
[J]. T Hydroecology, 2022, 43(5): 89-98.

R & RA L BER L E . N AR AR OC R
FAE W6 B2 Y 4F B A2 fh (7). v K = B 24, 2011, 18(3):
602-610.

LiZ 1, Jin XS, Shan X J, et al. Inter-annual changes
on body weight-length relationship and relative fatness
of small yellow croaker (Larimichthys polyactis)[J]. J
Fish Scie China, 2011, 18(3): 602-610.

B AL, X SCH L BN EZ L AF L MR SRR MR 4
JAE A R AEEF R )RR RS, 2023, 5003):
129-136.

Mo J H, Lu W Y, Lu B Q, e a/. Study on annual
growth characteristics of pond - culture Bahaba taipin-
gensis juvenile [J]. Guangdong Agri Sci, 2023, 50(3):
129-136.

AR REE R AL AT G I R AR S A
TR E WML fEK ™R, 2020, 27
(11): 1325-1332.

Wang M, Zhou X, Hong B, ez al. Impact of seasonal
changes on Palaemon annandalei length-weight relation-
ships in northern Hangzhou Bay [J]. J Fish Sci China,
2020, 27(11): 1325-1332.

L
(k- BEAR)



