5500 #4512 H = 2 b4 Vol.29,No. 12
2009 4£ 12 H ACTA ECOLOGICA SINICA Dec. ,2009

FBEEKERZREDERS
MEZENIER

OET, RPFHF

(HEPREBERERT IR, B & 266071)

FE:2005 44 ~6 AEREGHE FAREIR X 14 DNUEOCREE , B B BE L X E F ARG KB IRIEY) A K MR
s LB A RHAT TR . BRBURIER TRES R XIFW YR LUR SO RS TR AR KSR AE K48 & RiAH
SRR, 30 1. 18 d 715 i AZKAERAJG HAE K SRBA BT+, (EAE /K ARk A BEBUAF B AN A s I K B X AR K RIE R R i
K. MANFIREh Y E B AN AR R RGN F AR LU RS B REL ., ARSI LIRS R KR R AT
K, AF0.53~1.73 d7',FFH4 0.90 d 1 FEKAER IR AR NTEE , I E Y oA K RIFEE S BB e 4 KRS8
TR R KR, LB ERBRER, EAETNT R WA S R BE A KA — e MiEhIfEA BE
TKAEAR R I R i A R U o

KRR KRRIUCEKE; BIHY); MBS, HIERR; Mk

X E 45 :1000-0933(2009)12-6429-10 422 :(958.885.3,0948.1 CHRARIAHMG: A

Phytoplankton growth and micro-zooplankton herbivory during the spring

phytoplankton bloom period in the East China Sea

SUN Jun® , SONG Shu-Qun
Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China
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Abstract: From 27" April to 17" June 2005, phytoplankton growth and feeding by microzooplankton were studied in waters
frequently subject to harmful algal blooms ( HABs) in the East China Sea. Ship-board dilution incubation experiments were
carried out at 14 stations to calculate the phytoplankton specific growth rate and the specific rates of grazing by
microzooplankton on phytoplankton. Dinoflagellates dominated in the phytoplankton community at typical stations. In the
microzooplankton, Strombidium and copepod nauplii were dominant, and tintinnids were important. Phytoplankton specific
growth rates, with the average 1.18 d~', were comparatively low before HABs, but increased significantly during the period
of frequent HAB occurrence. Phytoplankton specific growth rate showed positive correlation with the standing stock of
phytoplankton. The microzooplankton grazing rate ranged from 0.53 d ™' to 1.73 d ' before HABs, and converged to 0. 90
d™' at HAB stations despite the decreased specific growth rate of phytoplankton. During the HAB period, the
microzooplankton grazing rate at non-HAB stations was lower in coastal areas, but higher in the open sea. The results
indicate that grazing by microzooplankton is a key process controlling the growth of phytoplankton. The effect, however,

appears to have been be weaker in HAB zones.
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PRI B A R AR AE P i R B UIAR R, T DI R AEL ) LA R R I R TRAE S — N E R
WA R A K R R B AT AT BT O R B s A oy EE e a7
PRIV A RS R EAER A M TEEIE A, F B M i sh P 3 o T i Pl A R R o
AR A EER S KIL O RHABIT KR R B SR KRS R IR R i
Rk BB IE B EERRA P 2002 4E 22 KRB IE R 91, SR P2 0 3l e V27 e A 0 A 7R
SR BFE 7, R KSR R 0 B T ATRE I 1 (B TR P e sh e A W A 0 o R A 4 R 7k
ZREM TR AR 2005 FEEFAERKILOH FEKERE X THIGHBE LR, P T RILO
KA 5 PR B A K DL BB PR B sh 3R 8, AU DA gk DR st DX S A T 7K AR A [RTBURIR A T g 22 8
HB RGN R A
1 HRUEERRTE
1.1 WL

2005 4£4 A 27 H ~6 A 17 H,EEREAE FEKEM KX (121°30" ~123°30'E,27° ~31°N) #17 T HZEH
FAEA RN ZERGREINLRE . T ET RS BRITI, RYE LRG0, R BUK 4 & A AT A R A2
B R b 37, Bk 4R A AR K AR IR JR I ol 6 o B 14 b2 (3R 1) 64T TR s (18 1) 57
TR AR R R S X R R R

124°E
£1 s R
Table 1 The study stations

S i i i T4k g
Stations Time Longitude Latitude o eanme?

A 2005-04-27 122°40"3" 30°048" . "
B 2005-05-3 121°31'57" 27°13'5" el OE

C 2005-05-3 121°47"25" 27°5332" A,

D 2005-05-12 122°53'30" 31°25'0"

E 2005-05-15 122°53'30" 31°25'0"

F 2005-05-29 122°42/39" 30°58'47"

G 2005-06-9 122°5623" 30°30'7"

H 2005-06-11 122°35'52" 30°0'17" -

I 2005-06-11 122°37'6" 29°31'4"

J 2005-06-15 122°26'52" 30°29'52"

K 2005-06-15 122°44'41" 30°0"26"

L 2005-06-16 122°28"21" 29°33"2"

M 2005-06-17 122°420" 29°4'55"

N 2005-06-17 122°19'32" 28°18/38"

1 WS AL
Fig.1 Study stations in the East China Sea
& KAERR KR L Before the bloom, @ 247K 4 X 3417 Blooming
stations, IAIE /KA X 347 During the bloom no blooming stations

1.2 BGWmBERELR

FRIGHEPRERIZWK, 4 200 wm FLERTRA T UG BEIRTF . FI%EE Whatman GF/F JEEAY) Gelman
UBAS AL UEFR 7 KA LASRAG ORI K (PEW , particle-free water) , K5 #% LK H 5 B ARG K HITIR & , MBS
( BARIGK/ BEFRFR) 433k 5% 10% 20% 40% 60% 80% Fi1 100% . 4G AbHL B 3 AN EEFE, R HA
FUSL; 3 S M BEAE R 21 KR H R4, B 35— 2 80UL)Z M 25 B M AR 58 5 35 57 6 (]
H—BW . BEFRAT G B7KAE (0. 5L) g F)] Whatman GF/F JEJE L, B ERRBERFT -20 °C KK
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i el
1.3 Femarir
M4E a PERELHR BN RAEBRIOLEME™ . R EHELET 10mL 90% P4 F , # K R
( —20°C) ZEHY 24h J5 , FE417¢61 ( Turner Designs Fluorometer, Model 10) 5 , VFIFHL Y FIIS RS IR WF 3h )
RE A8 P 80 B 5B B % R Utermohl 340471 o B 25mL 5% 100mL A% 5 78 Utermohl HH5HE H & 11 T 24h,
F x 2007 KA F T FEAT TR U A ) RV S 7 3 0 B 0 b 6 R AR TR 2 AR A SR IR T 200
A AMEBE G LGRS RN
1.4 Y A REMBENFI Y LR B R i E
AR R R S N R R I R R K R (AGR) , ARINTF
In(P,/P,)

AGR(d™") = p (1)
A, PRI F NI Y I &, PRI SRS R TR W () DU i o REEFRATE] (d) o
AR IR LR F (ADF) 10T
app < X )
“P,(X,) (2)

R, Py (X,) AT R A HE R X, 415 BB T BLAE R X, = 1 - IR o B3R AR LA, Py (X,)
g T V(S LIPS 3 TN e LE P d

F P/ —FerE 5 AGR 1 ADF UL AR, SLARBE W WA IO B A K2R (, 40, RER A
RUF SR R (g, d7) , —H 2 B WH RS L KR (NGR, d7).,
2 BR5H®
2.1 FIEERNMHEE a

LRI, K BRSO AR R a KIEAIE B B MR (E 2) BN 1. 11 ~12.54 ug L™, 3
(B9 4.39 pg L~ o KRN ,4 AKRES AR a Wi EEEME, A—E S PHEIN1.69 pg L,
(AL BUAE RS (K R ARG B \C 3 W TR, VR DR A R, KL FI A F 35 a YR BERY
%6.86 pg L~ EMRREAE, 6 A FA, AL AR AR B A L3, K kEife & T 91 B R s,
B 2 WKEEHIHRIE 10 pg L, I T KRR . KAEBAE KA ol i, M3 2 @ WIE 35 WAE , P34 M
W2.28 pg L~ IHGEE a (045 RILIE RS LI MR 2
[ BB N B E3 NB
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R WA A 40 i = B < 103 (cells-L ™)

m-4¢ 2 a Chlorophyll a (ng:L™")

6 -
4r 10" 1000 |-
2+
O 10(‘ O H n
ABCDEFGHIJ KLMN A BD EFH T J KN A BDETFHTITJ KN
¥h{ Station Vi Station YL Station

B2 BFFESGALII SR a BRI A0 F BE AR R 3 F BE (BB DK AEHER HTIG AL, B KA X Bl L, NB kKA X 1)
Fig. 2 Chlorophyll a, phytoplankton cell abundance, and micro-zooplankton abundance at study stations ( BB is station before bloom, B is blooming

station, NB is non-blooming station during the bloom)

2.2 AR Sh ) AR AL RS T BEARAE
WEFEoli (3L R BT AR ) 68 i, FLrh Ak 38 i, FHE 25 i, e 2 A 2 20, RER 1 M (K 2) , KAEHR
KR PR R A A RIS (B 2) o ZKAEHR AT, B 3k O REBE TGS TE Y P £ B B 2
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TESH B =E BF b #B (5 A L3, I 3 Fh 2 55 £h 35 JE P& ( Pseudo-nitzschia delicatissima ) 4 ifl =E B 3 3. 70 x 10°
cells L', 5 M4 FEBEH) 49. 3% |, T AL 3 H 3 XCIR A8 3 ( Ceratium furca) , {7} 0.30 x 10° cells L', A.D.E
E b AL F A4 1L B & SRR K B, IR Y B VR LA B £, Hoh ECF B b 3 K R B8 3 ( Karenia
mikimotoi ) , A D W50 51 k4 R il 75 B 3% 385 ( Scrippsiella trichoidea ) 1] B4R B ¥ ( Gymnodinium simplex) ; 7%
VY MM ERETE A SEEE, 7 2. 04 x 10° cells L™', D E B3 WA 00, 451K 13.19 x 10° cells L' F0I
11.91 x10° cells L', F 3§ M35 1083. 15 x 10° cells L™, 7K#E3EAz H F1 1, 43Ry B4 5 B 3 ( Prorocetrum
dentatum) ([ PN H A SCHR SCFRAS 3 5 F B Prorocentrum donghaiense) FIK [RPICBE , J5 8 BARTEM M FE A
FRMEF BB KRB TRIE T HAE WY REVE b o I8 A7 s WUl R A Y 40 B B 2 B i A
3989.66 x10° cells L™'f15707.53 x10° cells L™' J.K Il N 3 FARKAR X, S M0 40 0 5 BE 841K, 1%
435k 22 6 B 55 B ( Skeletonema dohrnii Sarno et Kooistra) © K [REIS BEFN AL 14 5 F 8 , oA R [RBIUB BEAE )
S 3 KRB T 15.36 x10° cells L7

F2 WRBAKFHFEDYRER
Table 2 The phytoplankton species of study stations
Wiy Stations

Fh2K Taxa
A B D E F H I J K N
Ti: 3 44 ( Bacillariophyceae )
JNIEEEFFED Actinocyculs octonarius + + + +
KIEHIE I Amphora lineolata + . . .
VKL R FFHE! Asterionellopsis glacialis +
¥ &TE ¥ Biddulphia laevis +
7B fa BT Chaetoceros affinis + .+
TiE4E A B3 Chaetoceros curvisetus + + + + +
IR A B Chaetoceros densus +
WRATBH Chaetoceros didymus + + + + o+ +
g B R 5538 Coscinodiscus argus + + +
R i Coscinodiscus centralis + +
IR [R5 3% Coscinodiscus oculus + +
W R 5 % Coscinodiscus oculus-iridis + + +
2055 |5 i ¥ Coscinodiscus subtilis + "
INIREE Cyclotella sp. ¥ + +
B A A3 Cylindrotheca closterium + " 4
A G WU B Ditylum brightwellii + + .
ABAXURESE Ditylum sol +
FE2 P Eucampia zodiacus + + . +
WIRJLN ¥ Guinardia striata + +
FIEYAAESE Leptocylindrus danicus + .
AT Leptocylindrus minimus + + + + + + +
H4%EBE Melosira sp. +
A it 2L B Nitzschia longissima var. reversa .
U IRED Odontella mobiliensis +
HILEF3® Planktoniella blanda +
JEGRHABE Pleurosigma affinis + .
FHBE Pleurosigma spp. + +

@ EWIXTE 4B ( Skeletonema) H Fr AR EH WP IR HERE, FARITOME-BEHE ST HEZENYMATEELE B &E
( Skeletonema dohrnii Samo et Kooistra ) By -5 HiAth B S8 IR & F
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gk
Fh2 Taxa

{57 Stations

D E F H I

B
F5h3EB D Pseudo-nitzschia delicatissima + + + + +
RANGZER D Pseudo-nitzschia pungens + + +
+ +

+

+

+

+ o+ o+ |~
+
+

3L Pseudo-nitzschia sp.
WIBHAEBEE Rhizosolenia setigera
EITUARE B Rhizosolenia styliformis
ZJeH AW Skeletonema dohrnii ++ + + + + 4+
REEHFELE 8D Thalassionema frauenfeldii + +
FBICHFLR I Thalassionema nitzschioides + + ¥ . +
% K458 Thalassiosira nordenskioldii + +
[ ¥4 ¥ Thalassiosira rotula + + + +
=% Triceratium sp. +
I 3 24 ( Dinophyceae )
M2 BT3P Akashiwo sanguinea + +
B Py 1L K Alexandrium tamarense + + + +
XARFBE Ceratium furca + + + . . 4 .+
BARF B Ceratium fusus . . + +
LRI B Ceratium lineatum +
KA B Ceratium macroceros +
=M% Ceratium tripos + + + + + +
Wid & W Dinophysis acuminata +
FL#E¥, Dinophysis caudata + + + " +
T BARR H 3 Gymnodinium simplex ++ + +
R ¥ Gymnodinium sp. +
KD Karenia mikimotoi
ELGJFH ¥ Prorocentrum dentatum + + + f+ 4
LY H ¥ Prorocentrum gracile + + + + + + +
NG B3 Prorocentrum micans +
KR 4 B 3§ Protoperidinium bipes +
fIRZH ﬁ(D Protoperidinium cerasus + + + + +
R L 0 Protoperidinium compressum + +
SIAEA D A Protoperidinium conicum +
FEELZH D Protoperidinium depressum +
WiEJEZH 8P Protoperidinium oblongum + +
[ NEe AR Protoperidinium ovum +
B EZH D Protoperidinium puncutatum + + +
5% H % Protoperidinium sp. + + + o+ + + o+ +
HR It 57 FE Y38 Scrippsiella trichoidea + + + + + + + + + + + +
434 ( Chrysophyceae )
INGRIREHESE Dictyocha fibula + + + .
ava L2 A Distephanus speculum +
7SSk HEE

JNIEASFHD Distephanus speculum var. octonarius + + o+ +
7S S HE SR

i 25 Fh D Distephanus speculum var. polyactis + + + +
FEA (Incertae Sedis)
Z 3 Ebria tripartite + +

@: MAERSEDEMN LK) Latin name changes refer to Sun & Liul28] s+ + FREILER; + + FRKRMBRAE; + FERH

I+ + + means predominant species; + + means sub-dominant species; + means presented species

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+

+ o+ + 4+

+

+ o+ o+ +
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ISP Sh Y B AP2E EE 47 B AIR R R AR (3R 3) o £F B REM 2T AR ST 0 7 H BL )
PRAR T EH T 8 AU AL SRR (B 2) , A BEROR(E 1957 ind. L™ HHIZE F 3l 5458 2840 it B A3

R, BT E O R SERE, FRER 213 ind. L7,

TH AR A BE 255 ind. L™ H{BULE J 3l ; BuAh, i BUOR

R E WA H R4 B ( Tintinnopsis beroidea ) FNLT 8,545 H1 ( Mesodinium rubrum ) ; B4R 252 31, ( Rhabdonella
poculum) 7€ H 3 FEBE IR E] T 894 ind. L™, BRI AIMANF IS M EER M KM E R, B K(E 3404
ind. L™ HBUZE F 3, 8/IME 43 ind. L™ HBIFE A 36 (6151 B KR 2K A5G AL O PR i sh W B B 1Y

FE,
®3 HRGMHMBZHENMFEHEK
Table 3 The micro-zooplankton species found at the study stations

A% Taxa Wiy Stations

A B D E F H I J K N
18 24l Bt Copepod nauplii + + + + + + + + + + + + + +
Zh 3 F 44 Kinetof ragminophorea
21 6, H 45 By Mesodinium rubrum + + + + o+
% JIE44 Polyhemenophora
A4t By Amphorellopsis sp. + o+
B ERE T T W Eutintinnus fraknoii o+ + o+ .+
FHARVEES By Leprotintinnus bottnicus + o+
£l 2550 HL Rhabdonella obtusa +
PR S L B8 Rhabdonella poculum + + + + + + +
27 s, Strombidium spp. +++ +++ ++ 4+ + + + 4+ e+ F A+ A+ A+ +
B R U458 8 Tintinnopsis beroidea ++ 4+ ++ + o+ o+
52 4§ 2145 b8 Tintinnopsis rapa + 4+

+ o+ o+ FORBMERNR; + + FORWHEFL; + Fonha

presented species

2.3 FirEYRERRAERK

WRSE AL W Y e V% B0 ELAE KRB T3k 4, 1
AR} 0.72 ~2.29 d 7, E R 1.31d 7, BT
AR AR R AR o KRR AT 4.5 A5,
HAKRTHN 118 47, mESEEY BB
C.F o, oA i A ) LIOK IRBLE BN RS FH B F 3
MR AERERREK 2.02 d7' fEKAR LM H LA L
ol AR R 22 RO, SR B H Bl AR W B0 i T PR 4
B, FKAE R R R PR AR B A K B % 3
BRI o AEKAE XU AL, A R BB R KK P, T E
0.72~2.29 47", 5AY BRI, BILRER .
R AR o

W 3 B, ERIE R A B EL A R R AE K AR A I
BAR, HFEE RT R A FARE L X AR R L E
SR (F 3 s BE A KRR R BT T2 0 L 30 7 AR R B
BT BAEKAE X NN EB PR LRSS X
SIFU Y R P AL PR ZS A K U Y B e AR
REGHIFE (LK o) BRI —ERHRME(E
4), A RRIE—E SRR a IEZ T, EHKE
T K, A b B, 0 I B P s T O/

+ + + means predominant species; + + means sub-dominant species; + means

F4 ETHER  REGHEOZHEYILEKEMHEFEDHY
RRRE

Table 4 Estimates of phytoplankton specific growth rate and micro-
zooplankton specific grazing rate based on chlorophyll a

DT IVA g NGR

o

R
Stations (d71) (71 €D
A 0.93 0.58 0.35 0.89
B 0.81 1.25 -0.44 0.89
C 1.32 0.62 0.70 0.67
D 1.07 0.97 0.10 0.93
E 0.91 0.53 0.38 0.94
F 2.02 1.73 0.29 0.90
G 1.47 1.23 0.24 0.99
H 1.75 1.06 0.69 0.88
I 1.27 0.53 0.74 0.82
J 2.29 0.85 1.44 0.93
K 1.29 1.23 0.06 0.82
L 0.85 0.96 -0.10 0.91
M 1.62 1.17 0.45 0.92
N 0.72 1.54 -0.82 0.92

AT LA IR R s o AT PRI 3h W) LU B R NGR
FRUFREA I P A R

specific grazing rate of micro-zooplankton; NGR net growth rate of

* u specific growth rate of phytoplankton; g

phytoplankton
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T AR HOAE A SR AL PR S ) B LB R Z ) B R B B SR R, B R R A K AR in EL %
BRI, AR AL X BT A RAR L
2.4 WAFISYBRESKESE

BRSSP R 7 e 3 W % PR A A 119 L SR B R AR e 3h , B AL E B D 0.53 ~1.73 471, P
1.02 d71(F4) o KRR, EIFWESh Y AR B3R AE A—E 3 LB, P39 0.79 4715 F Bl LB %
KuEFHR 35 1.73 47 X 50 R BRI Sh W E BEA 56 o FE/K AR DXL, SR e sl 3o v e AL 4 L
FERGHEFEIFAHER, RUFIAEY R B X R I sh Y SR 87 T —E i H . fEIEK4E
DX, TR PR U S0 B PR R R AL TR 7K, P80 1.20 d 7 HAM R AR T I 5, X 5 PR WA A BUAF
B A KRR EOUE AR , R WITEIX 2ol (B 17 i sh ) 0 3% R BB 70— R B2 L 42 R PR e A A O BT
B, BIKTE , BEFEi Sh YR I e A ) L3R B SR A K AR X LA, TR AR 7K A DX ol (o 8 e 5 T L P2 e 3l
PIH EL IR B RAE KRR A RT B SRR (B 3) o

24 20 — 1.5
) \\
sef N\ SRR o, 0f §
. s Ny Y ¢
%él'é_ \§ §\\ ﬁg 1.2 - \ \\\\ @% o3 x §\
NERRIE N \\ l L= \\ \§ g‘io 0 RN
g3 5 =8 08| 4+ &2
i 04 L . . 04 = § I ) — | ]
A B C A B C A B C
YL Station ¥i{\L Station YL Station

B3 KARRAERET(A) JKAEXA(B) FIKAEX SN C) IR HUAE IR et KRB sh 4 LS R
Fig. 3 Specific growth rate and net growth rate of phytoplankton and specific grazing rate of micro-zooplankton before the HAB (A), in the HAB

zone (B), and out of the HAB zone(C)

24 24 —
o A y =0.14x+0.83 B
n=14 R*=0.034
20 |- o 20}
—~ 2 ~F ‘
Ss ]
= 1.6 - 5 1.6
#% 2 ol a
W oh & o k | ﬁ
HE 12 Be 12 [ " i _
NS H'g i d g
T2 a —@ 0~ i
08 |- 08 |- . a
04 I ! ! I 04 |e§ |30 1 L |
0 4 8 12 16 0.4 0.8 1.2 1.6 2.0 24
-4 % a Chlorophyll a (ug-L™") b Az K3 Specific growth rate (d™')

B4 FRUFRYBE RS A KRR A KRS LR R KR

Fig. 4 Relationship between phytoplankton standing stock vs specific growth rate, and specific growth rate vs specific grazing rate

TRHERRA R, TEWEA YRV v A KR PR K, BTy -0.44 ~0.70 475 F 3 b A K FER T C
uli B B TR AR s Y LR B, AR RE R A KRR R T & , RUMENR s iR S ik B %
RN AR R . ZEKARIX, i H 353 T b, FRUPHEY) L AR A SR T W B R Gl B i 5 s 0 B9 EL SR R
R AR, P ATE A P T 5 LABRSFR B i A R 3R 7K AR X L i i e KRR A i fE, 5 HLT
A EUURS I 0 3h ) E A B SRR KB T 5, BE T v AR K SR A X — 70 TR R ly PO AR R R P41 T M AR
(9, X R KA R Ja L Sh R RO A REA AEEHIK R R . KBRS, IR R A R R 2
PR (18 3) T S REE A KRN 1,44 47 HBHE UL Z e B AR B R E-W R, 7T REAE ik 4R
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JE 4k B REBEKAE s M 3t B B BRI v A KR R K AR B LR BEOR 5 78 KN S R PR Il sh A Y LU AR R
SRR R N O, BT H A KRR, B AR KORARE - 0.82 d 7, UK AR JLERIE B /I

Calbet il Landry ™" % 4x tH 5 (R 2 7 s M B SE IR A RIEAT T 450 UG, S IR LRR 25 3R, AR B 5%
VUL ) EC AR K SRR PR S 0 1 EL B B SRR AL TR KT, IR Y A I (i AR
W) PR E AL TR KT o X2 I TABR ST 1 AL TR Bt 2 K TR ] 1 X A ki, TR e 3R
T T () BF SR AFAE 0 2 A IR A, AR Calbet i Landry ™ (9553, BTA S AMAVBURH v 4 A B AR
BroE o St A— MU R T AR KRR R KRR MO TR S R R L B, B TR E K
R R KOKCANE SRR OLE 2% B BB RSG5 2R , A RLAUUAAE T 07 864 MR, B (9 R B A B o fy
TE— LI KT RESE 245 & M B

KT PR h P AE K At AR R R SR ARSI R AN RAR 1 ARAE LARE I S5 At A 4 T
AR SR PR S R 5 PRI R K 4R () R AR B T ATROM BRI R 8% 0L T O s sh i
RPN Y ) A RO P Y (R — BIRSE R A — e, & — L85 TR M 2 f8.7 [  fdk ih fol 2 9 B 3l
Yy AR A ), R A K T & R KA, BIZK 45 Loop-Hole BHIE'™! 54— L6 pE— 25 MY BIF 5Tt 35 B (R 9%
W s BB R A PRI Y P A IR E AR, e o SR R A 48 R A, (ELR AR P e sh ) O B R 4
RS VIR Y, AT A S DR AR R A K (A

H1 T8 B AR EEGORE, X T2 UK A B 2L P2 e 3h W 5% B X AR ) e A2 R 15 S LA PR35 [
TR, AT . G, RGBT 4518 R YK BB R ET 4.5 A0 HAERRER £S5
AR, EeA KRB B I , 7R KA X AT BEAERF B R BRI K o A I R DR 10 SIS T ) U 2 8 i 3l A X Ve i
PIRBE R, AT IATEAR KRR BE L e i W A e v B A K« TR TR i e sh W B B BRIK b L, TR B AL B AR I BB
B B R RS BB Buh L, IR AR B EE AR R SREIR, (BH AE KRB T3 B R K AR AT B T
— EUKAIR K, SRR S W) ) B B4 D o T AL AR B 2 1 1 PR DU DR W D53
3 #Hig
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