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sl'

e v = FE 3T 78 w1 5B ( Glyptoczdarts crenularis )
FEBE EKMERMEIm”

IR FLEFET OB W HATH#

(REBEFRFREFIOT HEAGRAETELH T, LT K& 116023)

B ALREAMTHAR IR BENEMNBNFEE BoE AKURALEE
EOTE W, SRR PSR AR 30 °C -2 %, R ALY B 4K R (1923
C), BFHAREINEL , BNMNELZ 0 RERE, ZRABY 56 d, ZREW . & RHER
BEBEEAZ0CE2dNAHAT, L FHELE(5.1921.31 ¢ - ind ) WM EENT

X B4 (15152158 g - ind™") (P<0.01);KiE A faxt BAZ W EREFEXFZRILE
(P>0.05) ; {EA% 8 4 ¥ 4] 8 F 34 & & (0.1820.04 g - ind™" ) # B Z /N F 2 FE 41 (10.90+
0.33 ¢ - ind™") (P<0.01) ;56 d 7y 1% 5 41 3 %] 8 /S A8 = AR R 2 /T 2t BB 41 (P<0.01) 1%
BABNADEEE ZEE HREE ZTE UEHEH ZHEMEF N THEA(P<
0.01) ,MRTE IETERFNTXEL(P<0.05); E MR E G X B UKL F %5
(P>0.05) ; i35 41 R B Sk KR Z R AR B 3% /N T A4 B4 (P<0.01) ; 8 L3 41T,
R (2~3 g-ind™") LEKHEAEFRIFE(30 C) THE, MHEARKERE(-2C) T#H
FEEEAE AKMERERBHREE,

KR MOREE; AR, BER; RRE; £EKER; ERER; RARZES
FESERS Q959 XEkARIREE A XEHRS 1000—4890(2015>4—1085-06

Effects of extreme temperatures on survival, food consumption, growth, and gonad traits
of the sea urchin Glyptocidaris crenularis. SUN Ping, CHANG Ya-qing”*, ZHAO Chong,
WEI Hang-jing ( Key Laboratory of Mariculture & Stock Enhancement in North China’ s Sea
Ministry of Agriculture, Dalian Ocean University, Dalian 116023, Liaoning, China). Chinese
Journal of Ecology, 2015, 34(4) . 1085-1090.

Abstract ; The effects of extreme temperatures on survival, food consumption, growth, and gonad
traits of the sea uchins Glyptocidaris crenularis were studied. Two treatments and one control group
were involved. The control group was set at 19-23 °C | and 30 °C and -2 °C were set as the two
extreme temperature levels. Each group had three replicates, with each replicate consisting of 60
individuals. The experiment duration was 56 days. The results showed that the mortality rate of G.
crenularis reached 100% within 2 days when G. crenularis were exposed to 30 C. The average
food consumption (5.19+1.31 g + ind™") of G. crenularis at 30 °C was significantly lower than
that in the control group (15.15+1.58 g + ind™') (P<0.01). No significant difference was found
for the survival rate of G. crenularis between the low temperature and the control groups
(P>0.05) , although the food consumption (0.18+0.04 g « ind™") of G. crenularis at =2 °C was
significantly lower than that in the control group (10.90+0.33 g - ind™") (P<0.01). The average
body weight of G. crenularis in the low temperature group was significantly lower than that in the
control group after 56 days. Wet lantern weight, lantern index, wet shell weight, wet gonad
weight, dry shell weigh and shell index of individuals in the low temperature group were all sig-
nificantly lower than those in the control group (P<0.01). Dry gonad weight and dry lantern
weight were significantly lower than those in the control group (P<0.05). However, no signifi-

# [E R 863 TR F ARG E K H (2012AA10A412) 3T T8 AR T K5 H (2011203003 ) FIEL 248 4R B0 B L5 7=k Ak
I H (201401549) % Bl

# s MINVEH E-mail: yqchang@ dlou.edu.cn

Wkl HBT: 2014-07-02  #EZHWY. 2014-12-11
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cant difference was found in gonad index (P>0.05). Maximum pressure endurance of G. crenu-

laris shell was significantly different between the low temperature and the control groups

(P<0.01). These findings indicate that G. crenularis can not survive at extreme high temperature

(30 C) ; at the extreme low temperature (=2 °C ), most of G. crenularis can survive during the

experiment, while food consumption, growth and gonad weight are significantly reduced.

Key words: extreme temperature; Glyptocidaris crenularis; survival rate; food consumption;

growth; gonad traits; maximum pressure endurance.

T RHE T AR S RGN S A 22— Hod i
9 R 17 Bl AT AAR R AR 532 Wi O TR 35 2R )
T, TR 2R A i 32 5 e A TV Sl A R
7% 4549 ( Lawrence, 1975 ; Onitsuka et al.,2014) ,
I Y IE R — R B A AT R AR IS AR
BRFEAESRE AT E LM —IF (Pearse,
2006) A T i e A BB, A, i
A B BE W Al TR HAS | A
TR AR B T 30 (B %85 ( Andrew et al. 2002 ; Azad
et al. ,2010) . AR, i T w4l B IR AR 2
JETT B, PR B 5 28 TG K e . 2012 44 [ ifg
JIBFRFELE Rk 5850000 kg,

WFoE 2RI, TR 2 4 il A2 il sh A Ky 2
Z (Anil et al. ,2001 ; Ouellet et al.,2005 ; Desai et al.
2006) , [] B, S 52 o ¥ L 198 A < RN A7 15 1Y J 2 [
H (B Y A4, 1999, Lawrence et al.,2009; Azad et
al. ,2011 ; Onitsuka et al. ,2014) ., Kb, WF 5% 15 B X
HEABRE R A KA K T A5 D7 T 52 0 ELAT Y 3
WIS S, HFTA G X IR b5 2 )R
R 538 ‘B AE K IR BE 5 [l ( Lawrence et al. ,2009 ; Azad
et al. ,2011;Onitsuka et al. ,2014) . i TR A BE
T R o 1 49 (A B U B 1Y b BRI B ) % A
T R AR AR e i B D

RIS ( Glyptocidaris crenularis) J& T Bz h %)
T AR T AN R B P2 B R} ( phymo-
somatidae) , JEHEIE B H AU B9l — (LR F, 2
AT e [ B AUV e H A I A A o3 Vi B (O
55,2004 ) o I R R ¥ A I R A VT R B e
-2 ~30 °C, TR R E O D, B2
AR [ A 5 e 98 At A v JIEL . v i) 3K g L) 2 A7 K
IRA-2~25 C, I A A A7 KR 0~30 C
CH LT SE,2004) 5 SGRRIEEIE P9 A7k I 0~ 30
C(FHESF,1999) o i DA AR BB B B R
30 °C U TRN-2 ¢, MR AE S FRIE AL T Bl
HERHEEIAR R Z —  BA B AT TS E,
SRIMHIFF AR KA T 4 FRFE (Luo et al.,2014) ,

AR S A P R R SIS T R (30
) % 705 2 B W D S i
(=2 °C) M RIAE 0 7 1 R B R K (R
A FRIETE (K ) LR 2L B R 57 TR,

1 #REFZE

1.1 SEERIR RS

S0 T VSRR I 1 3 R T g vl A BR
Al SCIOHT, R SRR SR E 20 m® K U
B SEI TR R RIE YL 7 A T
AMEBIRIERTETE N 2.4520.30 g - ind ™", LA KT K
19.11£0.05 °C.,
1.2 SCRnkit

SEG 43 R WA A L R — A X BB A, WA Ak
AR BT B S 4L A 30 °C (AWIER K R I
AEERTE3 CHF 30 °C, Z 457 30 °C) , fKIR
A -2 C(MWHKIRIF iR RFE 3 CEHFI-2 C,
ZIERERE -2 °C) X HR 4L R 1 AR /KR (5256 401 18]
IREALIEE N 19~23 C), B4 3 MNEL, F0
HE 60 MU , I HLA5 4L R8N W) AR B
T EXER(P>0.05), BAEE 50T 50 L H
Kl (K 54 emx B 41 emX(5 29 em) HEFE KIE
Mg 7K A L 70 R, T e 0 () Ak 3 20 ) HE 2
HRTE I 0~30 Ix ZeA45 (ARSI ) o Sedhid AR PRI
TR T B 3 d Bk 1 RO T St A
HER (BRI e R TR e E) .,
SZEGM 2013 4F 7 H 23 HIF4A %] 2013 49 A 17 H
SETR, 3L 56 d, A v A A A R ([
DM R, B/ NZIBE 0.01 ), LA e 156 B i 3] 418 e
56 d NIAE RO,

SIS 25 2 B AL 10 MOt RIAE 5
12 e (I AiEbs R, Fe/NZIE R 0.01 mm) Al
TS A P A AR M BRI R SRR
AR SR TE 72 CAME T (AU v RAE TR SR
THEAE , B1S DHG-9240A) #E T 3 d, Z 5 FREMEAR |
7 0T dee e T A 1k R A 5e A
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WO T SR48 80, B e FERE AL 10 MRl AE 24T
IR KORZ T (A o WDW-J1 HL 207 BE i
Btl) o AWTTES 5 BRI T 22 WE5E ()5 5%
%,1995) o Fe KR 3Z R I 4 1 MR I R AR 72 TR
VRRSZ IR R TR JT o SER AR VRN < a0k S

5 10 mm « min™ ,Jfglﬁ]ﬁﬁjﬂ 200 mm - min™" ,ﬁ
JE KB BRI e N TR R 0, 125 0 1) EE A
M EERT S TCFE M, FATIX FE I s R g e ) e
KIKZETT
BRI TR T
R A = (RRAT - RR A T E) /R
B o

PERRFE = (PRI /) x100%

FeiER= (IR ) x100%

H e g = (HaRE/ 1K) x100%
1.3 RS TR E

T S WL T R 42 Sl R A A A X
SEALSE T RAE OB 2 ) I A O 4 8 A
fitth AN 8h) 28 72500 30 min 5 BB AK, &
ARSI AT E AT (AR AE ,2002) .
1.4 Zitiik

FIHI SPSS 13.0 X & dhs BEAT G170 M7, X AN [
TR AT & H8 bR 2 1) Y 22 57 R JH B R 2R 0 22 00 i
(one-way ANOVA) kil , #| H — i &2 & & 7 2
(one-way repeated measures ANOVA ) 73 A7 ¥ 35I| 18 A4~
MREA, P<0.05 N 25 B3, P<0.01 A

SR ETE N

2 ERE5SH

2.1 RV AR A7 T R £ R

TR0 A I g TR L P S B0 T AT LR T (1911 +
0.05 °C) 731 30 CJ5 2 d PIGHIIAE EFRAET, SCER T
[ RA4ERET 6 d, 6 d PR R RIS I8 & ol
5.19+1.31 g - ind ™', BB /T XS BT (15.15+1.58
g - ind™") (P<0.01), R4 HEERITE ARG 350 0, 1)
B E/NF XYL (100%) (P<0.01,% 1),
2.2 RIEXTEERIEAATE R A PR IR
KA R TR
2.2.1 fRIERMEERE 56 d WARELLME RITE 1)
FETE 3 (76.67% +20.47%) F%F TR 4H (98. 88% +
0.95%) Z A1 2Z 55 R (P>0.05) , {EI R4 it )
BN 0.18+0.04 g - ind ™" L W E/NTFXF
HAZH (10.9020.33 g - ind™") (P<0.01,752) , HiG £

®1 wi6dEZRIHEANSRANBASNENERER
FiEE

Table 1 Food intake and survival rate of high tempera-
ture, low temperature and the control groups of Glyptoci-
daris crenularis at first 6 days of the experiment

Qb BafE(g-ind™) TEEH (%)
oYkl 5.79+1.31 a 0a
popilHi] 15.15+1.58 b 100 b

A ) 5B R 22 57 B3

*2 56d HERAMMBEBRBHERERTEREER
Table 2 Survival rate and food consumption in low tem-
perature and the control groups of Glyptocidaris crenularis
at 56 days

Ab 3R HEE (g ind™") LR (%)

{RiR 4 0.18+0.04 a 76.67+20.47 a

X HEZH 10.9+0.33 b 98.88+0.95 a
FE e N

w=ILF MO,

2.2.2 HERKRMALRE AT RIEL X R4

R AR AR (2.45+0.30 g - ind ") Z[A] 22
SAERE(P>0.05) 71 7 d AR5 G R 2 ) {4
HEEFARE(P>0.05),2)5 49 d IR AR &
F/NT R4 (P<0.01, B 3) i i 20 7 ) 1 1A
MREWAE Jy 2.45+0.30 g - ind™, LI LE RIS N
2.11£0.31 g - ind™", FRUIIG IR 2 V0 08 2R K 2 B
HERARAS

S 4 SRR AR TR RN X HE 445 IS EE & (1) ¥
S b BEALR T R T PR PR A, 25 R AR
IR R AR 7ol RN E | D SR SE
0 MR E ST D SRR e B R N T
XTHRZH (P<0.01) , F &8 T8 PR T8 B /N TX)
HREH (P<0.05) o T4 48 250 55 0T BEZH 22 ] 22 J1 A
BF(P>0.05)(F£2),

4 N4
—=—fEH

|
I

0 7 14 21 2Is 3I5 22 4I9 5I6
B} ] (d)
1 {KIBAFTERAE 56 d NiSRIBMEEET
Fig.1 Wet weight changes in low temperature and the con-
trol groups in 56 days



1088

F3E Fal

x3 RIBEFMNRAFRIBOFIERTES T

Table 3 One-way ANOVA for anatomic traits in low temperature and the control groups

il Ffz T AMERE  OENEE
(mm) (mm)

FE  MHREE OSTE
(g-ind™) (g+ind™) (g-ind™) (g-ind™) (g-ind™) (g-ind™) (g-ind™") (%) (%) (%)

SETE MRTE ORHER R HERIER

IR 17.85£1.04 a 8.87+0.85a 2.09+0.38 a 0.12+0.02 a 0.98+0.22 a 0.06+0.03 a 0.06x0.01 a 0.35:0.10 a 0.02+0.01 a 5.32+0.21 a 47.00£1.19 a 3.44:0.36 a
XHIRAL  21.09+1.34 b 10.56+1.05 b 3.330.52 b 0.17+0.03 b 1.83+0.28 b 0.13+0.05 b 0.07£0.01 b 0.68+0.11 b 0.03£0.01 b 6.03£0.18 b 55.65+1.58 b 4.22+0.25 a

TR R TR 227 B,

x4 RIBAFNRBRAZARZEHNLER

Table 4 Maximum pressure in low temperature and the control groups

Lb T 7544 (mm) T (mm) AMAMEH (g - ind™") FRARSZ T (N)
LRI 17.92+0.95 a 8.50+0.60 a 2.1520.33 a 10.69+3.10 a
Xof PR 2 20.92+1.15 b 10.04+0.84 b 3.17£0.45 b 20.81+6.37 b

[FIFIA ) TR R 28 5 B3

2.2.3 I RORZIE I AR R R 2 A
A~ A2 A Hh BE AL ER 10 RO IS SR T R
KARZ IR, 45 R MR A 5248 e AR
TR KRR 3Z R AR 5 2 /N X R4 (P<0.01,
#£3),

3 i

301 R TR AT R 5

o it 2 KA T B D B 3R B (19.11+0.05 C)
FH2] 30 CJ5 2 d PRS2 EBAET, SC5 R[] H 4
FET 6d, SCIRZERE AN 2~3 ¢ - ind™ ' BT
AR TC 2 AR i i R R BE (30 °C) TNAAT X —HIFSE
SERAN 4 A A5 (1993) i 119 T B X 6 ek vig iR
( Strongylocentrotus nudus ) %I i5 JH 1 5% W 45 2 — 2,
HAS I OCMEREABZE L (R 4.5 cm) KRB
22 °C, BEZKI 9 T 55 40 AR A AR R RS SR R
% 28 CHfHARK AR L G248 06 ) W55, (1
10 d WIGAETS; & 30 CHIZEARES 3 d JFih AL
T2,50 7 d &FAET . BT 5 (1998) MFFEtdg i,
1 XK IR ATE 24.4 ~28.0 °C N, 2538 i AE FR iR R
IR AN T, XSRS AR UL I, Jb iy LY
Vg A A AR A 0 it v TR PR B R AR TR L R IR AR A
(2014) BFgth & B, FHEGEFE A, K /NIRFE R DAY
FETE P IR EE T v B W PR . S 0 [R] I WL 5 3
ERADERITE A 6 d NI a2 B E /N X
WRAH . SR IRAAAR L, 30 °C B v iR PR 30 1 o o)
e, UL, IR — e E R R A
Tk 2 1 T v VR TR B 1 i s S A, SR )
WAREEEN, 19 °C 22 A7 /K I X I8 )48 A 3% 7 TE R
25 COKIER T I A 16 1R DL 55 , 1A 3¢ TG BH B 4
171528 CAKIGET , AT B 2 77 BA S T e, KR #0

IR P10 AR 14 G T, 4 53109 S A 2 ot e e
7,30 CoKIRAT, 1 d J5 B A& B0 A v A 24 H ek
553 I P €20 /K R 4 RS T L, A0 e e o 4 7 o
TR 5,2 d i T A T A T R €, A A
T7, VSRR A5 A R AR R LR 2 SR A E 5
THFHRIIE (2~3 g - ind ™) JC I A6 i e i A 5% (30
C) FAEWE, 2 BV SR AR A A i o I 2R 35 (30
C) FMELAAENE IR AR AT RESE A ST T Rk
IRIREE R ) =50 5 T R R AL RIE 2551, %
S (R R R BT S BT U AR (0 Rk < A RIS
SRR H BB, N2 i K R R BT S 5
SOOI A Y ) R DL KR DR AR R e — 25
I i EIE AT, SRR R Z T
YW ( Ostrea gigas thunberg ) W) B 78 /5 IR FE T- 5 5
( TLZAFE55 1997, 5o fH, 1997 ; & F %2 2005 ; 3K
Forpa2005) , BLZAE B, ASLH Hk T 30 C
XA AR T 300 9C 14 1L A5 X Y A 1 A
T AR R B S 0 A R e 5 B2 — 28 oY ik
T 5 VA P A AP TR 1B
3.2 fIRIEXSEERIE AR SRR A PR AR
KIKAZ R T 520

IR ALK AR I FE BT8R IR B2 (19.11+0.05 °C)
FEF-2 °C 5,56 d PRI 97715 38O 76.67% +
20.47% , 5 %} HR2H (98.88% +0.95% ) 2 ] 22 AN i,
F(P>0.05), X—ZRRIIAE N 2~3 g+ ind' Y
MERITEAE 56 d WREZEMR SRR (-2 C) BT 17
o X5 w2 A 55 (1993) 1 18 i B2 % D' Mk ek i IH
(S. nudus) BUE AP E A FE — 30, SRk I A
M (4.5~10 em) 7EARIRIAEE O B WL RAE Ty AR 55, 25
AR A H 15 d NIETS, SEI a0
WG RIETE -2 C AT ILPATE S, Wk
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R 25, S TR ¥4 AR S 55 TC KT 1 /KR 14 i
1L T LA 300 SR A O R e, 3R Ve
AT R IR AP R I UL 58 25 TR AL 5 8 45 A2 %5 (1993)
AL P 5L X6 S R VA L i 7 AL A 2 e F 9% — 3K
XL R ARUER] T8 76 56 d AELIm = 4T
REAEM IR (=2 °C ) BREE A7

R REEE AR (EEEMMRBER
W) MALRE N R E 2R R ERZm, 55610
IR RIS TE 56 d PFI & &0 0.18+0.04
g, JLF-2h O, U I AR i E L R B 1A S LT AN 1%
B, RIRGUF AL RE AT 7 d (REZ M ZE5F A
2 (P>0.05) , J R AT fil 2 Il 2 7K 43 B A0 s
T (19.11£0.05 C)FEF]-2 CHE T d, X 7 d
TR Pk R P I TR A I AR A K IR R Z B
(IR AT -2 CZ 51 49 d PR IR4AE (2.16+
0.03 g - ind™") W 2 3/ T XA (2.70+£0.09
g+ ind™") (P<0.01) , Jf ELAGIE A58 19 A K 2 8
TR (MR FHWI RN 2.45+0.30 g + ind ™
256 d SEEREE RS} 2.1120.31 g - ind™) . PPARIX
— I Y i RAR 1T g 2 A i AR IR PR B (=2 °C) i i
A TR B s RMRYE R S B0t
FITEICEIE R A K, Azad 25 (2011) 8, 1 8,12,
16 °C =/MNRIEE T, B W TR & FECE Bk IR
(S. purpuratus) BB WWPCR FLRE S, RZ
T B 2 B B R RO | TRl AL 3R A REAIG,
Siikavuopio 55 (2006) % T 4.6.8.,10,12 #l 14 C
5 NIRRT Z=TT A (AR E 2R ) T ALy ekt
JH(S. droebachiensis) P LB O, 53R B~ Nig
TEA TR R E F AR G EREE IR TS A &
LRPERE TN, Rt B IR BE A R AR 2 U i R  t
M4 0 3% Hb 5% w3 B Y IE % 42 K Klinger 4§
(1986) 15, L. variegatus FEFARILE (16 C) T 5
23°C FHEL BA 1 25 AR 0 5 A e iR, il Wi
ARYEMCIR AT T DL A K2 8 W, 5
Ab T AE (2004 ) A8 IR AR AR KOS A 1R
TN A R B e s o 8 HE 5 R S L if
PRAY A B o 2 T R e kAR K, TER A
S5 (1989) IFFE 45 SR WT, Z ZRoKIRAE 17 C LAY,
LT IR AR K XSRS AR UL IR A BT &
08 2 b T VIR A B 1 i R

SIS TR W B IR AL A T R e AR e
MR E OB E S E EREE S TE. O
AR STHR BN i 2 /N T X IR (P<0.01) , PR

THE  OETE R E/ N T XA (P<0.05) , HAERR
FRCS X IR I 2 35 2290 (P>0.05) , 3X 2L i G
TRIFREE XIS A 58 | 2% PR R B AT,
M E X 52 5 1 & 09 52 e b Ve B 28 2 3%, Azad 5%
(2011) 35t , R ERIFERA (S, purpuratus ) B BR 35 24
7E8.12.16 C 3 MR BN o o 2% 22 5+, B A
12°C B PE AR B0 5 . James %5 (2007 ) BF5E T i
FEXT E. chloroticus 14 i 7= 2 52 ), 25 S 3R B, 14 iR
TR BE A R B2 T BT R 2 R 77 AR X — 4
Jir PRIAIR AT A A A0 118 IR B 5 0 S 5 )52 i v fl) 7
B I HE T R e | de S YRR SR B Y
EHEE . HRNTES H a2 v R B & 1
JE PR AT REAR 2 ~3 o FURS (0 08 E 2 S5 a
YA e S A% (BR 88 T H AL ) 45— 2848
Frbl w2 /N0 BRAL, 1 8% T8 25/ T X R4,
Fernandez 55 (2000) A M Lyons %5 (2007 ) #5245 i,
A AR T R AE K B IR TR B B, B R &30 03
R E AN 7 LB A% A 1) A4 BE e St 2
A T2 T /N R A T E S 0 R S N
ARG AR 1 21 5 P R LA D0 o A= 7 i
1918 58 ST Z N (W D ST €2 ¢ 0 =2 § VAR 2 STB 2
WL SR T2 T SR A 1 i ROR 2 T il & /N T
XTHRZH (P<0.01) , 77 Az X — G 9 Jt R AT g 2 AU
HIFRIE R EEILT R 0, HARME4ERr A Boc 5
RS A A ER N o = 1 e = NS N 8 5 G-
TR/ NT IR, ZR FIREARLIESE T /N 1Y
TR F R F 5 5 O 48 1942 K (Fernandez et al. ,
2000; Lyons et al.,2007) . Al 25 i 3051 £ e KK
32 H /NG BH HC TR AR Tl A0 1 7R 32 PR e R 3R T
Jy/h e B oe e e 55 , R A B B RE ) 2
RKFEAL, T 25 5 B i £ TR AR M T ( Guidetti et
al.,2005) . AR AR, AR HAE T -2 C
X — MRS KT =2 °C B TR RE 5 XA 1 52
b — 2T DA S T SR AH A A T T B

4 % F

A ST IR R G TR S 00 3 S5 RIS T i
ERIEAE 56 d NXTEERIIE (6. crenularis) BULEIE A
K SRR MRS TR, 45 R R RS
W= AT AN 2~3 ¢ - ind ™ AYMEHIAE HAELE
Wit s R EE (30 °C) NAFHG 1 d £247,2 d NAHD
FET; MHAITE (2~3 g + ind™") 7E 56 d PNREAEH
RIRFREE (-2 C) T A7 , B H 5% & 52 3™ & 4
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SRR 0, A REHAIERRE, 725 D&
KB ZREMS], MR T 28— E R,
ARSI AE R T A A T AR T — L8
I EL AR AR S, < TR 0 o vl AR R 52 1 A 2 5 o R Y
i 2 A A, (R 0 AR B 2RI PR IR SR LN
HRRE R E . SR A R R S 2e A T ik
FRra S R A e . (HARSIEE HABFSE T 30 “C Hl-2
C PN BE R, DTS AR SR 1) — > SR R, B2
JREEMTFERNLER T T 2 R B R (IR 30 C i
TR AIE T -2 CAIRIRLAR) |, 72 35 e R AR 3R X 1
RAEAFIE A B AN iR A5 2 20 B 52 T 11 AT
G, T HE— 2L B TR A A7 I EE A B R RR

5% 3k
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