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[#ZE] LEBEIF (Cherax quadricarinatus) ASREIFT 470 JE 7 W FR AL AR A9 2L N 2Kl ad A5G
3, W T LLBEAIRARRIAEION o PEIFT ST 22 5%, LSS [ PR I3 e 5 A JBE s 49 ok AT 345
MBI SRR 1) RIS LB B AR AT AT N R AR AR 22 5, /NS IR (0. 11 £0.01) ) [X
BRI, A RUAR IR (8. 84 £1.35) o) ST T N EMAN, MR MUAR ZSHF ((54.32 £2.99) o) 4T3} i
RABKEAT AL, 2) X T RMAREAR, HEVELLAET - OCBAAT SF I B 2% (P <0.01) Z T HEdE
YURNSPELL, WAT3F0R B PRl R BRI OEAE = A RS Z R e 3% 22 5% (P >0.05) . X T
AR B, FTFRIE L AT 0K, FTHRPRmb ) | e BRI R AT S S = DA R R 41 =2
BT RFEZES (P>0.05), 3) (fE=FALMEIRR LD, HEF BT 3 Kl YOBOMAT S| 080
Fim THEER (P <0.05), WoRMEMERMEVELSE, B4R, 4) FEFREP I PVC AT, R8OI4 . ¥, HOIR
0 90 S4E S B B S, AL BB UR AT SR RB R (P <0.05) o S5REW, LBEBIF MRS, HE
PR Z RIRHE S 5 51 k43, FLHEPER B LOMEVE S 3] L S5 Uk . I 20 B B IR TR) SR A B Bt
TEFRFE ML S0 PV C AE 25 25 il bk )l Bl S0 RIS BORAR PR 2R, AU BS IR AT 1T o, g
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Difference in Fighting Behavior of Redclaw Crayfish, Cherax quadricarinatus

with Different Size, Gender and Under Different Environmental Conditions

WEN Yongting', WENG Zhaohong"*, XIE Yangjie'*>, GAO Xiuju'
(1. Fisheies College, Jimei University, Xiamen 361021, China;
2. Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural Affairs, Xiamen 361021, China)

Abstract: Fighting behavior among individuals of redclaw crayfish( Cherax quadricarinatus) is an important
factor affecting the efficiency of its culture. In this study, the effects of body size, gender and environmental
conditions on the fighting behavior of redclaw crayfish were analyzed on observation of the video recording. The
results showed that: 1) There were differences in fighting behavior among different sizes of this crayfish. Small-
sized crayfish( (0. 11 £0. 01) g) were conservative and gentle, but medium-sized crayfish((8. 84 +1.35) g)
were the most aggressive, while the large-sized crayfish((54.32 +2.99) g) were more aggressive but more cau-
tiously to initiate a fight. 2) For small-sized and medium-sized crayfish, the fighting parameters of fighting inten-

sity, fighting times, fighting duration, evading times and threatening times were all not significantly different be-
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tween different gender groups( P > 0. 05); for large-sized crayfish, the fighting times and fighting duration of
male group( &wvs. &) were significantly higher( P < 0.01) than those of the female group( @ vs. ? ) and the het-
erosexual group( @ vs. &), while the fighting intensity, evading times and threatening times were all not signifi-
cantly different between different gender groups( P > 0.05).3) In the heterosexual group( @ ws. 8) of all size,
the times of initiating by the males were significantly higher than those of female, as well as winning( P <
0.05), indicating that males were more aggressive and easier to win than females. 4) The fighting times of cray-
fish was significantly reduced when PVC pipe, pebbles, sand and bunchy net were added to the environment
(P < 0.05). The results of this study showed that male encounters were more likely to lead to fights than fe-
male encounters or male-female encounters, and males also tend to be more aggressive and more successful in
opposite-sex fights. It is recommended that in the different stages of redclaw crayfish culture, adding various
shelters such as PVC pipes or laying different substrates to set different environmental complexities in the pond
to reduce the fighting behavior and increase the benefits of culture.

Keywords: Cherax quadricarinatus; fighting behavior; gender; aquaculture environment; shelter

0 3%

FT3MT 002 AR TR Z sy s i R AT P F i o 2 1Y, A N LG IR A 25, IR N
Y. XGPSR s AT AT A — B H R S T R B B AT SRR
HEST SR I — R ) L MR T S AT T AR L B AR I o R AN RIS G, R S Y
T3S GEO I s g WO Visk B FAET 7 IR SR SL R, ATSHT A SR s e . K,
W FECMARI . 2O e, Pk, WP sEshiPiT M R MmN R, AR TR
TR BRI A AT S AT, R T IRGH AL AR o S AR EERAT S AT O I R IR R R R . MEAR R
(R/N. PRI 252806055 ) At fe R4 L BURT S B TR E N 22 AR K, bk B AR LA % ik Y
K, WIAEST b SRS . H T P A3 — 28 F FE S 3T S A7 0 (k500 25 A 9T A 1 2 4
W . Figler 287 % 53 [CJFELUF (Procambarus clarkii) HEVEFTSFRE SR T HEME; 76 A% (Meni-
ppe mercenaria) ' | HRZKTTEE (Scylla serrata) v, 545 S IR R M- ot st A 1 B LA SR
T 1 B LA Sl A VR B 22 A B () e b A P T AN 24 . I SE s 4T SRR it ) R B [
AR Glass 251 R HVPEE (Liocarcinus depurator) KA H/NSAFFLEAT S} i ] B 4
S ( Carcinus maenas) TR T T ANMAN L H R R A T BT ( Cherax quadricari-
natus) 134T R PR 22 S AIASAR R /N 28 S A ST 4G

LU AR TIE SR, J& R H (Decapoda) UZEAFAL (Parastacidae) , J™= T K FI I
ALEAEATEH LA, ERKEFIFfZ —, BRfC 7t Ram) ZRm " mIr A ALK
Pt ST L RE O P A , HA RI I SR I R R R A B BT [ Y E U
Hr, MEESHRE AR T MEECHR, JF HORECRLIR, B2 E bk, SO A TR0 TR B b
FeGH. BRI, LLESESURRYST ST A E e AR R . iU N i, MR AR SRl Ak s . MR
B IR 98 /D AT AT, R SRFE ™ B B M AT, X 2 FR B 3 il DG T A9 [r) R, A SR 2L 2
HRFT AT PRS0 22 S AR [ SR A B B (A% ) 22 S EAT RIS, A7 B TR0l & B PP H LD B 2 U 5
PEFRFE AR, [RGB T %58 5 AL B MR R GE AR 7 vh R O A i R PR AR IR T 14728, AT 4
[EERIEL €

TR PELL BB IRFR A R v, W AR SR A IE MR Fr . PVC A IR P ERR i S5
Yy, SN BORSE B 2R AT R BRIRGR RS, Tk SEA 7% MR SBOR SE R Z IR T 3 A7 1Y
HHAERE . Jones Y (R TEFRIT, SBCHEY) FROR B LT BCE AR I A KR, (R RS T 2B AR Y
FERGR OGRS BT R W, e BB AT P s B A [ Fh 2 Bl 4 KA 0L 1 SR BR v (4  C3R BE
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X 5 FC s 2R SRR B A7 0% R 1 3 78 =R T & (Portunus trituberculatus) 1 T 5% AL 7=
I DEEE N ECREMI 3 20 I Bk ) B 4R 1o R A T R SR 25 ™ o o TR MR A S 0 28 2 5
SR, SR T ORI 85 2 3 35 R T MR T S i AT KR B s TR s R T,
DL AF 5 X U B ) AT LAl D BE R TSR AT Sy, DT 8 28 i i BN AT 30, (]I ] 4y 2 2R AR N e
TR, A E ™ Capelli 252 (ORI R, Bl BT A LA AT LI SUBCESIT ( Orcone-
ctes rusticus) PYIEVE; Baird 257 UBEST W, A 8500 5 Ze M S5 U 0 T BRI ( Cherax destructor)
FTMAT MR UCBOR 1], AT A ) F B AR B 7735 5 4 1< 5 Corkum 2514 1555 BR85 57 2% i o 2R F 5
Wi, S BRI AT 2 (0 ml LA/ AR A o b, (2 DEBCUR A3 A5 Cenni % fESEMN AR (Ho-
marus americanus) UL AR IARRIATEE R o ASBHGE IR AR TUR 08 i 1) /00 1 o Xof 21 28 B MR AT <1470 1 52
e, AT dok A T A PR A A BRI D BT S AT B R AR, SRR IS

1 MR5FE
L1 SRIgH#

AR A VM T 28 X L 20 BB MR SR A 3 PR T AR 2 . 36 7 aE R . AENIBESE A/ (0. 11 =
0.01) g), H((8.84x1.35) g) . R((54.32x2.99) g) =FlMUASAYLLZ AT MERERS 45 L, 36270 1
FHT [RPESCR R AT R 5250, ) PR R B HEMEZS AT 90 P 7S J5T B 58 Bl e ) %o 4T 2147 Ry 1952
Wi S S P ESHRROMAEE . RERKAAR MR 1 s, #4 REIFHA SRS (20 em x20 em x
14 cm) FUMAETFE L], REGRIE RLTT SF A PR S SE SIS RIE I . B IR AL A R K 22 00 4%
MR — TR RS RDRE . IR RISl K R (24 £1)C, W% >5.39 mg/L, pH7.30£0.3, HAAH
H<0.45 mg/L, XK LED fJY6HE 12 h, JEHRGRE & 345 Ix,

F1 FWALIEERNEE KREXKFEK
Tab.1 Body weight,first chela length and body length of the redclaw crayfish

JNFIAE XU Small size IS EE IR Medium size KIS EME Large size
P53 FEEK- %
LK/ mm " KEEK/mm
Gender /g fA4/mm g A/ mm g e/ mm
) ) First chela : First chela
Body weight Body length Body weight Body length Body weight Body length
length length
Fﬂiﬁl 0.12+0.01 16.75+0.14  8.68 £1.39 45.16 +3.65 73.27 £5.94 54.35 +2.66 73.43 +£3.93125.14 £2.78
emale
T
Mal 0.11 £0.02 16.87 +0.12  8.99+1.32 48.49 +6.29 76.36 +7.60 54.29 +3.31 81.48 +3.44 117.90 +3.97
ale
Ty

A 0.11 +0.01 16.81 +0.13  8.84 +1.35 46.83 +4.97 74.82+6.77 54.32£2.99 77.46 £3.69 121.52 +3.38
verage

1.2 EWHE
1201 ASTw) RS 20T [ () i e e ) 4T 3 5
FTF S 3 AR /NIAREE IR (AL ~ A3) (h RUAS ZEHR2H (B ~ B3) AR KUAR ZEHF4H (C1 ~
C3) ., BN KRMF3 NDIT A MEVEZH (R ws. Q) MEPEAL( S vs. &) FIFMEH(Q vs. 8) . /Dp K
kS B AR ALFT 31 52 56 43 5 76 S 15 A A A (LA 9.0 em, /K IE 7 em) A% B (3 €5 80 0} B A (1 4%
22.5 em, 5 27 cm, K 10 em) FAEH IR AT (42. 5 cm x30 ecm x28 cm, /KR 14 cm) 347,
HEATAT LS, AL 2 IR A SE 50 DX, v [a] AN 328 B SRR A3 I . 5 min S5 8858 SR8}
B, AT ST 4R, RSB0 RS2 30 min J5 45 1k (CEEURST 14T 38 % 30 min PRI AT AM%0) o 47314 F
T5 0 BBk AT AR X B IR AT R BEA T R % (IR 00 M. BT SR AT 15 RSy, BRI sk
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B MEIIAER . BRSERAHG AT L G KBTS 5 0T, LA BR BT b= R A=)
RSN — AT AT A R
1.2.2 R[RDEo s i B X 3T A7 0 B 5 i S 5

FEHR YR h P AR 3 W1 11 6 SR (75 2 40 em) B 8 HETET AR 0. 1 m® (4 KB A S 4T 21 37
(20 em x50 cm, /KPR 20 em) o BCE S FRAS R BT ol HE4) - 0P o 0 e sk (X R ) RROICAY
@ PVC A 1 X (K20 em, FAZS em) FEMAEATE M H AR (5 15 em) KEIIA1 (EARZ 1 om, HfEH R
JE2 em) PB(JREE 10 em) (U0E L 7R ) o SRATKIUAR MERC AR ((54.29 £2.13) ), #EAT—XF— (O HENE
XYUMETESCR:, RRASCYR A 15 I, SLH AR, F13F 500 LAk 1. 2. 1,

7: : ;; s _:-,- i
a ) JUJR B ) b) PVCHE c) HORFER d) REAT
No substrate or shelter PVC tube Bunchy net Cobble stone Sand

B A A R Bk e i T SHE AT (R E 4R 50.1m?)
Fig.1 Five different substrates or shelters (base area 0.1m?

1.2.3 732500 ic 5

XOTAHEAE IR RS IR AE T — MAKIERE A . W AT 3 S800 : 73RmE . 4T3 8 17
SEIFIE] (4 30 min A FTA FT S IR AUERT) | SRBEUCRL . UKL, AT AGR . ITRRELE

A, FTRHE RO N BARRREXT 7, RO RREEAT A 20 8 55 —IRAT R A IFA K
(FER KA ) RN RYAT 3, BUE AT M b R i 5 s BT 2k Rt W ] — AT
SR BT S i RIS — 5 S S ARG 5 — D, ISR — 5 F Ut B M ok 8 — G s A0 4
SEmta], B RO [ i ST 0 31— 5 GE sl A0 FR e ) e 5 e 15 B i —
FEREAGR . FEHAES B, IR AL Pk — REIR 5 5 — RN T s i s AT S R
OB 5 3T 31 K 8 BT S I 58 R il sl e ol R 0 07 B 5 4T 2 AR B 48 80 AT 3k
WOR, HAEX 7 G B A ) BRSO S i — 7, FERCDEUE LT, 2 H R [ i RGR
AESRAMES T ST sGa % (ORI f) 85— FUBOIR B 28 58 3 B8 5% by — IR, B K
FAT R BB AR 2D R Al T, SO TR, (BERATTHT R, WEE&— Bk
DEFAF SRR s RDBUE ST S48 P R ZOR B 2 AT 9T 2, B sl m s T, e R IME L
WETE 5 WALAUAT AT e IR, EARSR, TRBINRE ST, Z8EA T8 2R TR, AR
AL

ITRREREE (S) SHBATHEs T (30 min) ARITHFMEF: S = Y S, o Hrh: S 4T3
SREE, § ONATRREL, S, AER  RAT R WM ARE Dy . SEITEGEE (TORUAE ) 30 1 A BRI
A il i 2 35 FHOUEEATSHC 3 435 WELAT 7 id 4 43

IR RRMITRARE F= (F/F) x100% . . FORRARFT R FOizIir &R
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FIRRELG F o35 AT SR RE Y S

FISRRME AL W= (W/W,) x100% , Hrr. WIRREIREHT SRR ELL ; W, SR ARAT
SRARMEVE ;. W, RRUOT T 2R 3R B SR
1.3 Zitaih

i 1 SPSS 23. 0 AR EAT ST 43 4T, 44 A B Shapro-Wilk #5357 £ IEAM: 5, 7 H Levene
K g7 22550k Ry 255 e, () LSD ki ARy 25 55T, ffH Dunnett’s T3 ki35,
LA R AEZSE N I HE S 0K 56 Mann-Whitney U K540 (JES 80650 -W S Sr FEA) | Kruskal-Wal-
lis #0367 (AESBARH- 2SI REA) o Bl LITF-3E + dRifE2E TR,

2 #ER5HH
2.1 FAEMBLEETHITHTARERITISHNESR

N ZEIR((0. 11 £0.01) ) A Z (] 7EST S i 2 Bt 85 Mg 57 S A R i, B2 3R B iy
X7 RREFT S, FRAREIESF S AT, ROTERR B S0, A A H R IR E R (R 2).
BIP NS O 2 (e Ak 2, 528 8RB NG AR 475, L7 FIRE2E 3 R A I e o5
AT W5 T IR B Ul 07 KB, AR ST U IR B R IR 7 K3, (H2 L7 2 LD
ZIn B ARIE K WIOrmaTal, 407 —Hn B EEHGR ; 2GE P 2007 K mFit e iR LI § 2= —
JrR

R2 ABRENINBEITISH

Tab.2 Parameters of fighting among each size of redclaw crayfish

Ak FI3Foi FI3R B FI3LIg )/ WRERL TR TR E TR
Size Fighting intensity Fighting times Fighting duration Evading times Threating times
/N Small 48.2 +24.7" 0.8+2.0" 13.0 +31.4° 29.7 +13.3" 7.7+8.5°
t Medium 53.9+13.7" 1.5+1.6" 152.2 +225.4" 24.7+8.3" 1.9+2.8
K Large 42.0 +35.9* 1.0+1.6" 103.7 £201.9" 13.9 +6.8" 0.3 0.6

VLI« [ 5 B0l 7k _EFR AR 2R LRI A S35 22 57 (P <0..05) |, [s) 51 s 5 B R kB A i) 2 75 4L W) J 2% 2 5
(P>0.05).

Notes : Data in the same column with different superscripts letters indicated significant difference between groups (P <0.05) ,data in
the same column without letter or with same superscripts letter indicated no significant difference between groups(P >0.05).

HMAR ZE R (8. 84 £1.35) ) MAZE] 1T 2 W] L/ NAAS ZEIR AN (LR 2) o AT MR 2
TR A il % 7 A e B R B e g 5 R, o K A T 00 D7 1) DR 28 e i v 7 5 — sl =X 20 12
i TV AR R o R . MR, e, BRI R T X E SN SAKHOR Ik, R
X7 B R B U5 3 R — e i

KA EHF((54.32 £2.99) @) MRZIBILEST I Sy, AW EE =S AR AL, ARG I7
EREXNMEL (WR2), RIEWERAEE AN (B8R RIF, B RKEAE R
J5 . FEHORECERIX T, ARG BRI uh s, HIRECR X 7 HE8, A B2 80k [HER R X 2R
AT RIS N, ARS T, — BB FNET RIS,

TP RURS B AR ST Sk 08 B AT 3] OB 2 R T/ NS B AR AR AR 2SR (P <0.05), FT 33 EE A
FTR U/ NS BT 5 RS B AR Z A E 22 5% (P >0.05) 5 rpoAAs 2 MR R0 R MRS 2 AR A9 4T 21
WA B3 2 T /NAAR S HT (P < 0.001) , T =} i [a] 75 rh AL A 25 0 R RORL A% 285 F 2 18] 8 3% 26 5=
(P >0.05) ; /INFILMS B U R HR AU 285 R B0 S e B 35 2 T RS B UF (P <0.05), SRalEUETE /N
PR B AR AR AL BIR Z R JC R E 25 (P >0.05) 5 /INHILMS 28 0 1) ol folh U RO, S 285 22 T v A 25 AR
(P <0.001), HrRuA%ZEHR A0 BN KN B35 2 T MR ZC I (P <0.001) (W3R 2),
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2.2 EHMHBFEEITISHNES

/NIFS SRR 3 TR (AL A2, A3) ZJEIRYFTSFsREE . FTROCE. AT 3hmbfa] . Sl RO
B BT S HOCRFE S (P>0.05) 5 (ESPEE (9 v 8) (A3 4) MIThrh, MERRAEST
SERT SRR M UK 2 s TR (P <0.05) (MLER3. K2),

®3 AEEGRITIHEBITSISH
Tab.3 Parameters of fighting among each encounter of redclaw crayfish
BOFRUAR AL FTSRR07 R T340 52 TR 3T s BB U CE IR
Size  Group Gender Fighting intensity ~ Fighting times  Fighting duration = Evading times  Threating times
Al Q ws. @ 59.5+£32.1 0.4+0.8 5.2+12.1 30.8 +18.9 6.6+7.3
/N
| A2 S vs. & 40.4 +£18.5 0.3+0.6 3.8x7.0 29.3£10.0 8.3+8.3
Small
A3 Q vs. & 45.5+£19.4 1.8+£3.2 29.5+48.9 29.1+10.2 8.1x10.1
Bl Q ws. 9 52.9+13.6 1.3+1.9 175.5 +£280.6 25.1+7.3 1.3x1.6
EE B2 S ws. & 50.3 +14.8 1.5+1.5 168.5 +218.9 23.9+8.3 1.9+2.6
Medium
B3 Q ws. & 58.6£12.0 1.6 £1.5 112.7 £174. 4 25.0+9.6 2.5+3.8
Cl1 Q ws. @ 35.0+12.3 0.7+1.0° 67.7 +151.5° 11.1+7.2 0.4+0.6
Lj( c2 S vs. b 49.7 £61.1 1.9+2.0" 215.1+274.7" 14.9 6.3 0.4+0.7
arge
C3 Q vs. & 41.5+£7.5 0.4+1.1° 28.1+94.4° 15.8 £6.5 0.1+0.4

VLI - [R5 Bt L 7 Bk AN R 2 A ) RS 2 TR0 77 25 22 57 (P < 0. 05) |, [RS8 B JG 5 Bl B AR ) 2 /s A R AL

R ) . % 22 5 (P < 0.05) .

Notes : Data in the same column with different superscripts letters indicated significant difference between groups in the same size

(P < 0.05) ,data in the same column without letter or with same superscripts letter indicated no significant difference between

groups in the same size(P < 0.05).
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B2 REMASLEELR @ vs. TSP EIT SRR L FN4T SR AL EE

AR E AT

Medium size

=]

?

FHSIT

2

Large size

Fig.2 Percentage of initiators and winners in fighting of ? vs. § of redclaw crayfish in different sizes
VLI B P B /R IE TR ) SIS R EDR 22 CRIOTHE ) FIbRiE2E (DR 222k ) FoR , AN [l 7 B 7 4L ) R dls A7 7
BEXES(P<0.05),

Notes : Small black square represented mean, large box represented standard error of mean,and error bar represented standard de-

viation, different letters indicate significant difference between groups( P <0.05).
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HRRURS IR 3 4T3k 4L (Bl B2, B3) Z[IAGHTFSRAE . FTR B, FT3FAFal, SRkt v gk
R RBCEEAT I SRR E 2R (P>0.05) (WFK3); 7ERMER (9 vs. &) (B34) W4Tk,
TR &R T R B (P <0.001) FOFT2F3RMEREL (P <0.001) #RHE I 2 THERF (WA 2) . Bikrh
SERUAR B AT ATS IR F I 5/ N RS B HRAR [R] R 25 51

TERHUAGELHR Y 3 AT 200, HEPEAL (Bws. ) (C241) WFTEL (P <0.001) FI473)-
Bff] (P <0.001) P02 THEMEA (@ v @) (CLZH) FISEPEA (9 us. &) (C34); 4T3
UOBORFT BRI ZEMEPE 2 (CL 4) Fnmdhdl (C34H) ZMBM LR ELS, Ruh, FT3-3mA . Wb
BRI IS HZ Y TE B E2Z5 (P>0.05) (W2R3), fEREn (2 v 6) (C3H) 1)
FT3bop, BEARAFT S ZRIKEL (P <0.05) FHTF3RMEREL (P <0.05) ¥ s Ffidr (WE2) .
2.3 7N[E 6 R 58 4 Xt 4T B B MR A BN AT ST A B B2

FENCHEIRUR 0.1 m? (L3707, JECHBIR RS Y A s vbuk PVC 45l SOIR I VR hyaisshe 4y, e xit
etk (Svs. &) AYFTFRELC (P =0.001) ¥y @ART X84 (JOHE ok by ), L HRAELATD
HRSFRIIAEEHL, R LIAT ) A INRE 09 43 5% PVC 45 sl IR 07 W0 1 sk, 10 i ) 76 4541
B IR Z AT 22 (UL 4) o BCib e MR Bk 55 T Bt — S ol ey 2 v L AT e
BFT 3}

F 4 FERRSEEY T 2 ARG AR 8 5047 Sk BT 3B 8]

Tab.4 Fighting times and duration between male redclaw crayfish under different substrate or shelters

IR J5 B 3R 4 TR K FT3b 1] /s
Substrate or shelter Fighting times Fighting duration
TCBERSY) No obstacle 2.8+1.8° 96.8 +93.3"
PVC % PVC tube 0.2 £0.4" 34.2 +£23.2"
WK% Bunchy net 0.8+0.4" 23.2 +51.9"
KL AT Cobble stone 1.0+1.0" 36.5 +43.7"
7> Sand 0.0+0.0° 0.0+0.0°

YW« [RIB1) L AR R AN[R] 27 2L 1) BOdle A7 A S 35 22 57 (P < 0. 05) .

Note ; Different letters in the same column indicate significant difference between groups(P < 0.05).

3 1t

B V25 30 2R S A AR AR AN P SRR RIS I X A A AT 10 S 34T T
G180 3 A S B[R XT3 AT W B U 0 B AR A H O R e R
G, RHCERAFRARFEAMA RN . VBRI LRSS S 0F T BT ST WAT 40T, M T = RN
HURS LT ZCBOR 14T SHAT R B RI2E 5, I s e ARG 2T B MR (4T S AT B 1 555, 3
R B R ST ER A T 2 A R T I E

ABFTLE R, R H HOLD R 5o R T ST J s A 20 B MR AR A AR R RN
BORMRZE, Mk, AT RN B, 5 RETIS EHECAT (Astacus astacus) (97T K
KA, P2 RO T S A S A R R 5 B 25 P R A R B, R 2 K, 4T )
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