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BE K T #4E L5 (Anthocidaris crassispina) i Fr 38 FE IR & B A& KA & 0L, AFF LT IR
BEE, T 201349 A-2014 4 5 A, £ AT B ERIATHARE ., REEFWERARL K 0473 m?,
Vi B AT 4G PR A2 B 3-9 mm, #746 ¥ AR BE 5 E B S8 B A 3-25 ind/% B (6-52 ind/m®),
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B KIS LN (Anthocidaris crassispina) EFE HT A A KA B 15

SRR o 5 e 1R 1 5 25 B B U /D 1 B T BTk
A HR ALK R TR, (H AL AT B 2 5 0 1 5l A=
VIt | 1ok FEE R DL R DI Re G S EUE
A KR FAEIE R T [ (Allen, 1974; Jorgensen et al,
1993). #i [E F I L4771 KR (2006) 1088, D& I 7E KR
GIVER I B A R I, RPGVEEE(Salmo salar)fa i Fl
368 (Salmo trutta) 5 T30 25 B 3xk v R AL AR A4 T8 Tt A8 2R
BIARHAE, L, PR A BAYIG R R G %
JH e/ N 58 25 [A] R 3G B8 A | 38 B 5 K0 7 2 24
T4 B T30 T R A< i R 1 ) R

B, T 20 ARG A O s |« AR R AR A G
WFFEHA WAGE o ASBESE 8 B 3858 Ol
Z: M SRR AR ) 5y B 5, 5T T S [) RAS FHAS [+
R 1 SR IR R A B O R AR R O, DA EE ST
T 1BV o 3 R U B R B AR 1 3 B O

A, RHHIGFE RIS
1 #MREFE
1.1 ##

LM AT Fhok [ Hp DK PR A5 B R I K
IS T R YN 0 5 1 75 7 9 o T 3 S 5500 JIEL 1 o
BIEOCRLE 6 158 . B K B RV VI

IR T 3 FPETARLRS | 45 5 AN BUR B R
BB 2 15 2, AR E 3 AT, 3T 45 M
il 2 A T R A 0 2% B K 450 mmx
F& 320 mmx & 120 mm, A3 Bt O R | &
FUP L PRRE R 0 R 1T 48 ARG o 1R EE AW o 2
TR A T B K FLE F K RS 4 S AR A, P BEAH
TR A SR T 0 A% - 5 96 E R 5 A 3 ST B 1k 227
MR AT 2 R LB 2 LR 1

F1 SAXRKERMEBHEEMNVEARIBERE

Tab.1 Initial shell diameters of juvenile A. crassispina in each group

g PR SR R e 0 A - WlabmAEE
Group Initial Zhell digmgters of juvenile Initial weighzt density Initial number density (ind/facility)
- crassispina (mm) (g/m’) No.1 No.2  No3  No4  Nos
A 3-5 1.48-7.40 10 15 20 25
B 5-7 1.78—8.88 4 8 12 16 20
C 7-9 2.66—13.32 3 6 9 12 15

1.2 REFE

1 5 I K 5 AE RV U 3R (22°34700.39"E
114°31'18.84"N)iEA 7, HAHIKIE R 29.2°C . EhEH
29.1, N 4.64 mg/L, pH 2 8.2, HE &M
LM N SR A K R R A ) AR — B (B g,
1982) 525 A 52 it IR o 110 4 6 2 8 8000 28 Vg BRI
T, P R 10 om £ A, BRI IR BN 1Y LA
H AT B A A SRR

RIS A], 22 J 6280 JE P AP A T TG R GE T
YA E o e NAREIEER . 5o, DK
., B 2013 45 9 AR, 2 2014 48 5 H il %
B2 G NBIRE R, D) 240 do Hdr, 2013 49
H-2014 4 1 A% 30 d ZEitlE 1k, 2014 4 1-5
HA 60 d Gt 1 K. BERGTH g 2 HEAE v
S, LRE A7 i Y5 R 8 ' XoF 48 9 R 7 A e A

1.3 SHAE

SRR H B AP 54 R E 1Y K K (Special Growth Rate
of Shell Diameter, SGR)IH &A1 F .
SGR=100(InR, —InR, )/t (1)

e K % (Growth Rate of Shell Diameter, GSD)
HRAAXN:
GSD =(R, - R,)/R, (2)
SeAL I K 2 (Net Yield of Shell Diameter, NY)H]
T
NY =(R, —R,)/St 3)
BB R B (Coefficient of Shell Diameter Variation,
ST XI5
SV =SD/ X (4)
512 5k # 5¢ & 3 (Length-Weight Correlation
Equation) 4l F :
W =aR" (5)
1R E A= K7 B2 (Weight Growth Equation) F F =
TR
W = ae" (6)
ANF(1D)=(6)H1, Ro 2 £ AR ¥ A I i 1o 50 s 1) 56
(mm); R AIRE S RET e AR (mm); w ol S0 R
R (g); ¢ AR KE(d)s S il e B R (m’) 5
a. b NEE; SD AbRMEZE, X N FI5E48(mm),
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YK 2 H IBM SPSS Statistics 19 #E47 A [K
F 72 BT (ANOVA) FU AR E 71 38 o R R R 7
2253 W AL FRAHE 18] 22 5 1. 35 (P<0.05)i, ] LSD £k
AT (A 2 8 A . P<0.05 227 3, P<0.01
J 2 . Excel 2010 Fll Origin Pro 8.5 4k f:
TER .

2 #R

21 HEMHRIMEEHNEFENEEEERKNEN
211 BRI HEKTEES LB EFEY
% v SRV JIH ) B % B S 5 IE I R A7 1 R

533 H 5(P=0.041<0.05, n=39), 7TEIRIGWIH, LI
TR RYSE T R, (E R [ HERS T T R, A
AT AR A AT OL . I A 120 d
o, ASTRIEIAS o A [R5 2 R R FE T S AR B SR IR
J&: C1<B2<B3<C2<C3<A3<BI<B4<A5<A2<C4<C5<

ST R AT, SR AR R R A 2 M R e AR R
FEWR A SGR, FeARWEK R GSD | KR NY 92
FBIARIN B EZ K TR, A AR5 A
FEREXT SGR, GSD, NY L& m, B, CW4IYE 9
AR FEECE % B (Ns) T 1Y SGR 22 5135 1B 7K F-(B
ZH3Z T SGR=0.0004N3—0.0473Ns+1.9412, P=0.022<
0.05, n=12; C HFKZE SGR=—0.0006N5—0.0013 N+
1.0117, P=0.034<0.05, n=15), GSD (B A X% GSD =
—0.0007 N3—0.0506Ns+1.2581, P=0.024<0.05, n=12;
C HAFXER GSD=—-0.0004Ns—0.0045Ns+0.5534, P=
0.040<0.05, n=15), NY(B 413:Zz NY=0.0001N>—
0.0218Ns+1.0028, P=0.048<0.05, n=12; C HFX &
NY=-0.0003N2-0.0076Ns+0.751, P=0.034<0.05, n=15),
10 HIE2ZRABE, 9-10 A B, C M4 L AH A
PAECR B AR CR A 1-# 3 Fis. M
WAL, B, C P RMEIHAY SGR. GSD . NY #Jlt %
HATH A R G 0 2 T R

A4(FE 2). 213 ¥AFTEEALFHREFEZMXE
212 YAAKIHMAKTEAL pARKE2 R KEEE ARSI AR SR, 1
WAR MR RGN A S L R (V) 5 7 R (P ) AT
x2 ARYEFTE. ARHEBEEHERRMRETE%)
Tab.2 The death rate of juvenile 4. crassispina in each group at different stages(%)
Z Z Z
] Month * A 2 Group A B 2 Group B * C 4 Group C
Al A2 A3 A4 A5 Bl B2 B3 B4 BS Cil C2 C3 C4 G5
9 H Sep. 20 50 26.7 37.5 38 375 0 0 43.8 30.0 0 25  27.8 333 233
10 A Oct. 0 0 0 337 0 0 63 83 0 7.1 0 0 0 38.9 295
11 A Now. / 0 45 3125 115 0 0 45 0 / 0 0 0 0 20
12 A Dec. / 0 0 0 28 0 0 0 0 / 0 0 0 0 14.3
JAFET-* Total death rate /50 30 715 46.7 375 63 124 438 / 0 25 278 592 629
1AM, ZB AL BS 8B E KNFE, TIAMRIK
*When measured in November, the experimental facilities of group A1 and group B5 were destroyed by typhoon
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Fig.1 The correlation between SGR and density of Fig.2 The correlation between GSD and density of juvenile

juvenile A. crassispina in Sep. and Oct.

A. crassispina in Sep. and Oct.
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0 1‘0 2.0 3I0 46
FEGH R % % Number density/(ind-m™)
K3 9-10 H B, C P45 I v i A 38 58 K50 % Ao
PRV A 2 [ B G 2
Fig.3 The correlation between NY and density of
juvenile 4. crassispina in Sep. and Oct.

PE2E F(Py=—0.233N,3+4.137Ny+9.798, P=0.036<0.05,
n=39), HAh A2 ARE, 1| LGNS & %
FE(Nw) SR (Pr) R R WA 4 Fis . H5H % 5N
2-6 g/m’ i, BRI RRAET- 5 K 0 7 d it 2 18 3 o e
(3R BT, WA E RN 10-15 g/m’
B, S0 AR A S D oK ) 7= kBt o 1 o o % T (1 38 K
M4 TR BTNy, 58T I A 34 B o i
R 6-10 g/m® B, ST IHAY P ik i K AH

a0r

301

77 & Production/(g'm™?)
[3®]
S

0 3 6 9 12 15

Ha%E 7 9% Weight density/(g-m™)

P4 1 )RR o ) 1 R R e R TR G R
Fig.4 The correlation between production and stocking
density of juvenile 4. crassispina in Jan.

214 BAMAAAIG K ETE B AR BRSO
o RGNS R REGERY 4.1%-30.4%,
RIS fA], AR50 2 748 1 AR 5 R B IR B A S iR
I K- (P=4.0%x10%<0.001, 7=39), [% B &%
JELL SV B IR BESN, oAl SV (B ¥ BE B )1
B Tb o BARATHT, AN R B GG 2 B X AR AR S R
BBE 11 A%, ¥R EES. AP, A5t
B RN C 225210 A P=0.120>0.05, 11 H
P=0.065>0.05, 12 J P=0.413>0.05).

2.2 LEHENEKSHE

221 REAKMAE T A K& RESHAE]
2510 2 v 1) 5 T R A A A R R, B A A
()RS , 455 P 4L %) 8 TR IR A 2y S 8 B0 K (R 5—
Bl 7)o A 2H 50 AR P R 4 B 14 0RO R 2R A3>
A2>A4>A5, M 76 d 2 A 44 RR I B L IH ER

6.0r

A2 — 8E(A2)
* A3 - 1EH(A3) ,
e aA4  — HR(AD) /
4.0 o A5 - Je /
5 LH(AS) ,
z
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[
/@
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¥
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A R[] Time/d
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Fig.5 The weight growth curve of juvenile
A. crassispina in group A
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Fig.6 The weight growth curve of juvenile
A. crassispina in group B
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Fig.7 The weight growth curve of juvenile
A. crassispina in group C
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I IA I 3% 25 5 (P=0.005<0.01, n=12), B 41k
KR M S FY B1>B2>B4>B3, M 76 d & B
2 45 5 B Ao JEE 1) 0 U0 IR B e T 0 R B B 25 R (P=
2.2x107%<0.01, n=12), C 214 H 14K 8 R M 2N
CI>C3>C2>C4>C5, M 76 d e C 414525 FEbh i 1) 4876
R R 4R B B 22 5 (P=5.3%107*<0.01, n=15),
R 2 B AR IR IR A AR KRR
A v )X e 2 (AR K R A IR R o AR g 25
UG 1 45 R 00 2 ST IR Y AR R AR R T R LR 3.

x3 BREALEEHMEELEKATE
Tab.3 The weight growth equation of each group
H= H= N 2
Group Group Equation
A2 W=0.278c"%%7 0.783| C4  W=0.504¢"%%" 0.903
A3 W=0.271e"1%" 0.840| C5 W=0.514¢"%"7% 0.937
A4 W=0.229¢"1" 0879 B1 W=0.450¢°1%%" 0.780
A5 W=0.165¢""" 0986 B2 W=0.489¢°%7" 0.724
Cl  Ww=0.902¢"°% 0.742| B3 Ww=0.323e"%" 0.915
C2  W=0.541e"°7 0.939| B4 W=0.391e"1% 0.833
C3  w=0.730¢"°%%% (833

NS 2
Equation

222 HETAEAKLEERAAKRAKN X AR K s
AH I A3 BT J7 1 I 5 58 16 JIEL 1 o 45 ST 28 MR X iR
T FE IO R, WA E Y ) e K B MRS e
B 4), WRIEREE AR A I 2 XS K (A 8),
WA AR MR X RN W =0.003RY , =
0.890, 4 b<3 WA AR K B B i) 520 IR F e 45
FEA PR AR,

2.3 EEKIEXEEREA KRN

FEF v K R 2 5 B 1 K 5 T R
T 200 5 b, 7 6 B ) T ARSIV Y Ve 3 Kl A T SR
(F 5), HTKEXHERARE A ARG, 25
o, FIFMEFE 11 A 284 3 H 52805 e i
KeFig/h, Hr, 5640 B1(P=0.039<0.05). CI(P=
0.015<0.05) . C2(P=0.039<0.05) . C5(P=0.039<0.05)
ARESKRAAREZEST, BRWE 9 FIR, 441%
Vi AL 0 ) 7 A0 e 4G K 3 A i L ) B A T
B, 56 c1 Ml Cs MEFREMTEE L
iy =k

x5

®4 EEBEHFMRBEUERMEENRERY
Tab.4 Determination coefficient of each phenotypic
character to weight

LR Determination coefficient
Phenotypic et ] M4 WE
character Shell Shell Mouth  Average
diameter height diameter weight
(mm) (mm) (mm) (g)
A2
Jute Shell 0.854 0.692 0.699
diameter (mm)
sCH Shell / 0.736  0.661
height (mm)
42
7142 Mouth / 0.507

diameter (mm)

or
8 L
@ 7t
=
L0 6
Q
2 5t
>
T 4t
m
f= 3T
= ot
1 -
0 . , , .
0 10 15 20 25
242 Shell diameter/mm
8 FiGMHE AR MIAREZ MR

Fig.8 The relationship between shell diameter and
weight of juvenile 4. crassispina

3 g
3.1 WS TR T B TR R R

UG B R , S BUKMA AR S A v
I VARG, WA AR BN A RZ A, DA
HE RO A AW RS, el LA DR, 3 B
HAET=(Lupatsch et al, 2010; 5FifEaHE, 2013), ARAF5T
H, SRR AR I T SR, (ELR A a0 s [
MIHERS , JET 35T kA FA . 3k FRITEEIREIH i sk i 24
BIE, ARWAPLEERE SR, LT8R TR, BRIt
FHIAECAE N 3-5 mm B/NIAS AL . PMPIBESE(1990)
TEBFFT S CIRER i H (Strongylocentrotus nudus)By iz B,
MENH R 7E 2-3 mm Z T EZLURHRESR A, 25

X0 B 8] K U0 i gk R

Tab.5 The water temperature of the Dayawan Bay during the experiment

H 1 Month 9-10 10-11 11-12 12-#4F | 1-3 3-5
JK i Water temperature (C) 28.5+1.2 24.6+1.3 18.6+2.3 14.3+0.8 16.3%1.1 22.242.1




531 B KIS LN (Anthocidaris crassispina) EFE HT A A KA B 19
] 1 “BI 2 & L 3 M T T 5 958 SO R R B
0 L e v tempensture s © MEECHA LMK, PR B IR T A
2 N L 175 kg SRR SRR RS
% i PI'fo & shssiiteng v e/ sl i 45 6 1 ik g
5 A\E‘\(L . 5 E(HMESE, 2012), EHIFRAEAE K HE T,
g AT Ny Ul | 15E AERECRAMBERKR S 8RB E R
R i BRFERT, I3 2 FEOM R K 25, 10

10 11 12 1 2 3
A 1/ Months

PO SR R 52 A AR 3 K AR 2 7K i 9 56
Fig.9 The relationship between SGR of juvenile 4.
crassispina and water temperature in Dayawan Bay

PRI, SRR IR, TR RS 2R
ko ABIFGE 1 /NS 21 T BE R 2800 Bl OE b TR L AL
W, XAEE RS BURR, X5 7K T 55 AR (2008) % 4 fif
fli(Brachymastax lenok Pallas)fE % I 251 kK mALT:
RIEEIR—B WO B R AL TR, B TH O Y
SRR AR R PR AR KT S mm AR ST R
AN ) 18 5% A ) 1) 386 35 8 P A — S (L, I B
L R o o o A R AR B AN [ T A T 22 5 E I 3 7
BHEE L, BET-RANAZ B LM R2 I, I U 5 5
WG B BT TSR BT BLAE, 2006) .
ARG AE RV Vi SR A7 ) B 4 398 B T X 6 24 2R
WK, AN 3-5 mm Fl 7-9 mm B9 FIME L34 I
WA 2 BE G FE . 528N 5-7 mm 289 JH 3 R 91
ISA, HOPEECRE /AN 8 AR, FETIRE
LR R AR 8—12 N ASE L, SR R AYSE
TR M AEECR R T 12 A ER], S0
8 BE T 5 i A 4 B R R R R R T e o R
U, AR K VS 7242 5—7 mm (14836 0
b S5 2 B R 8—12 N/ (25 ind/m?).

3.2 EMMRFIIGEE EXEIGEAE KB

WIS B R, &2 38— R
IR A=A EAE R, 3 S PR 28 5 Bl a2 Jin b 52 1)
BESRIE AP A R R REE, 2014) 0 ABIFSE 2013 4F
9-10 HikE i, B, C MM REEH KR, &
PRI | R G B % B S nng R, X
5K REEQO1) X Wit (Acipenser gueldenstaedti)
gifn | LR EAF(2013)XF H|Z (4postichopus japonicus)
VI Vijayan Z5(1988)X R LI it (Salvelinus fontinalis)
(BRI E 25 S R — 3 [l 6 E % N 1015 g/m®
10 i NP = SR D eI E = o e U N (1] (A
Vi JIEL A 0 R G R A R % R — M TR G
KR AR, FE % BRI, JK BRI 5

HR G S B, B B R A B N, AR AR 2
S SO . SR T, Y SR I R G e
TR T 10 g/m? i, 200 H A P h e 1 7 2 1Y)
HERMIFEAR o ST 1T 10 g/m? 7] g by L2365 AH 7= )
I ST R T, 6-10 g/m” A] RE Ay 2863 fH P e e KAk
WA B . 4L hT, 78420 35 mm B RLAK
Y AE ST R B B R 10—15 AD2EERE, Lo I Fh
F14) A% B 1 3R 23 o o 4 G R R AT 5 3 5 o %88
FE 15-25 ANZBEE T, ST IH T 0 iR 1 1 R B
R, BOAN 15 A28 E BT ind/m?) ] fig
h 3—5 mm B 2 9 PR G Rl LG R % T L [R]A
TE 3—5 mm BUAG 2, 02 B2 A 000 I A SR T 4l
SR I o A RS 2 7E 1R E 1 K ol R RN e AR B K Ry
T A BRI LG5 2 B (AZR A AT R AT 4 T 45
HR L AT 2 8 3 Pl A P B A B 2 o 78420 5—7 mm
FLEMEAR R, 8 /2% B (17 ind/m?) A3 4R AE T 5 A
i, HHAREMoeRR KA R ; 76480 7-9 mm #L
KL, 3 /(6 ind/m?) RS SRR R H R

33 HMHMBRMYPEBTEZ ANXENERKEHHN

AL

Cutts % (1998)I\ ", B THE % B N, Bufifig:
YIsEfe B ZS (], N T MR KNG A 1) 22 5 R
YRR, AR AR S, RSB RE R
YR 2R, AR SR EY LTS
PoOWRORE— TR, AR BEEONR . AL
WITE], N [ 4 2 B X FE AR AR S R RO W 3 M 2
5o R EBSEQ008) N, KL KSR .
TRETTIE , 206 i % B A A P P9 35 4 S HESE R X A
K FFEIE A K52 M8 KA 1 /K AR B 53 T s 55 o AR AT
FEE XA T IS, KR sc e B, fEfRIF R
IR K IRERES , PRUEA 7T A AR, o i
JE VA I 2 T A o fin g

34 KEXEEFEERKNFIMD
KBS AY A RKNEE S QgR
(Diana, 1984) . # 3% ¥ it LA K fig &t (4 R I 280 %
(Steinbacher et al, 2011; Peres et al, 1999), “EiERHAE
ARG AR WAL, S RREIEESE(2003) 1 25 I
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T ARG, KRR A S e i 45 R — 3k SR
R, FEiE BUKIR TG N, 343858 A Y B R A% B
AE A fE S RE — AT B AR b TH 28 IO
15 26 1 S5 (1993) TE i 52 Y6 Bl ER ¥ HH (Strongylocentrotus
nudus)SEWAR KB, TE— KR E N, 24k
TR 5 HH YR AR B K TR Y T T . SR
TEABIFE P AUA 4 MR 2R R e G K %
Bt KR P B AT T 522 T R 3, P4 S E P A Y 52
PR YR AR B KR 0 T T 22 B T T AT
e A TE A R EIAE i AT, BRAKIRSL, i
JEEERh A 2R KO 5 HA AN RO A G . JUELAE
(2003) R8I 55 (2013)IA g, R A P il 1 3
Yy, XU TR R T S (1997)BF 5 R R Hh 3
BRI H (Strongylocentrotus intermedius)it & B, Kim
R RN OB K BB N R, X IR AR K B R
Wi £ 5T AF(2014) LB, MBTEH CO, T pH A,
X U A A B RS B e o DAL R R AT g2 1 il 5%
T ABAERAB BL I AE A o T — 25 UG o At 1 855 B %of
SO A RN DL RIESE, LASE A A 1717 5 4 b A 5 185 5
TR P45 X625 v JIEL G A A A R R )

4 it

FEAKIRGE v, 5 85 X 1 L AR 14 58 1A L 7 o A
HFAE—EWEm, EERNAESEESBIET R
i, FORRREHROR | SRR KOR | ORI KR
WK RBAR ., LB FETRABERK R, TEARBII Y%
J3E Y0 1B 9 (B 2 BE Y BN 6-52 ind/m’®, B 4% Y
Fil A 1.48-13.32 g/m’), W) A R 7242 BG4 3-5 mm
5-7 mm F1 7-9 mm Y 5 A A S5 A B B0 0
FESM 0 31, 17 F1 6 ind/m?, 10 g/m* Jy 487 JH =
G P A R, 610 g/m® N VA" it
R R BN I A B A i I AE TG R, B
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Growth of Juvenile Anthocidaris crassispina Released and
Enhanced in Dayawan Bay

LUO Hongxia'?*, CHEN Pimao'”, YUAN Huarong', QIN Chuanxin', WANG Lianlian'~,

ZHOU Yanbo', FENG Xue', NIE Yongkang'>

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Scientific Observing and
Experimental Station of South China Sea Fishery Resources and Environment, Ministry of Agriculture, Key Laboratory of
Marine Ranch Technology, CAFS, Guangzhou 510300; 2. Shanghai Ocean University, Shanghai  201306;

3. Dalian Ocean University, Dalian  116023)

Abstract Anthocidaris crassispina, which possesses high pharmaceutical and nutritive value, is one
of the most important fishery species in the southeast China Sea. Because of continued over-fishing, the
population of 4. crassispina has been decreased sharply in last several years. Thus, it is urgent to take
some actions to improve this situation. In order to study the growth rate and survival state of juvenile A.
crassispina, we designed several experimental facilities, and threw them in Dayawan Bay to simulate the
natural growing environment in the sea from September 2013 to May 2014. The superficial area of
specially made experimental facilities was 0.473 m’. The diameter of shells was between 3 mm and 9 mm,
and the density was between 3 ind and 25 ind per experimental facility (6 ind/m® and 52 ind/m?), while the
weight range was between 1.48 g/m”and 13.32 g/m’. Fourty-five experimental facilities of Juvenile A.
crassispina had been divided into 15 groups according to 3 different diameter of shells and 5 various
densities (each group has three parallel facilities). The result indicates that the diameter of shells and
density affected the death rate significantly. The highest death rate was in the group of smallest diameter
of shells and lowest density. At the early stage of the culture, there is a significant negative correlation
between 3 growth rates, Growth rate of Shell Diameter (GSD), Special Growth Rate of Shell Diameter
(SGR) and Net Yield of Shell Diameter (NY), with density in groups whose diameter of shells is 5—7 mm
or 7-9 mm. Two months after the culture, these differences disappeared. There is also a significant
difference in production between different weight ranges. The highest production is in the group of the
weight of 10 g/m®. From November to March in the next year, the juvenile 4. crassispina grew more
slowly and the GSD was lower.
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