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Effect of salinity on the growth and eco-physiological characteristics of Bruguira

Sexangula var. rhynchopetala seedlings

LIAO Baowen" " , QIU Fengying’, ZHANG Liuen', GUAN Wei', LI Mei'
1 The Research Institute of Tropical Foresiry, Chinese Academy of Foresiry, Guangzhou 510520 ,China
2 Jiangxi Forestry Research Institute, Nanchang 330032, China

Abstract: The influences of different salinity (0.5.,10,15,20,25,30,35,40) on the growth of mangrove species,
Bruguiera sexangula var. rhynchopetala ( Rhizophoraceae) seedlings were studied using the automatic tidal-simulation
device in sand culture of greenhouse. The morphological and eco-physiological characteristics of B. sexangula var.
rhynchopetala seedlings, e. g. biomass increment, biomass allocation, rate of photosynthesis, leaf chlorophyll content, root
activity and other resistance physiological indexes, were determined in this study. The results showed the parameters
associated with the height, stem base and blade growth of B. sexangula var. rhynchopetala seedlings varied widely under
the treatments with different salinity. With the increase of salinity, the height of seedlings of the B. sexangula var.
rhynchopetala decreased; the thickness of stem changed from thin to thick, then to thin again; the blade changed from
slender and greenish to roomy and bottle-green, then to small and blackish green. At the same time, the activity of
superoxide dismutase (SOD), the contents of proline and malondialdehyde, and the permeability of membrane in leaves
decreased first and then increased. The growth rate, organ and total biomass increased at low salinity, but decreased at high
salinity. The leaf area was large when the salinity was less than 25. In contrast, the leaf area decreased remarkably when
the salinity was more than 25. The chlorophyll content increased first, then decreased, but increased again with the
increase of salinity. The chlorophyll content under the treatment of 5 — 15 salinity was slightly higher than the treatment
with no salt, and decreased slightly with the increase of salinity. In contrast, the chlorophyll content increased remarkably

when the salinity was more than 30. The net photosynthetic rate and root activity were highest under 5 salinity, which were
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remarkably higher than other salinity treatments. The growth rate and biomass of B. sexangula var. rhynchopetala seedlings
were all promoted under the treatment of low concentrations of salt, but all inhibited under the treatment of high
concentrations of salt. The increment of the height, stem, and the number of the blade were highest when the salinity was
5, which were 10. 8 times, 39.5 times and 19. 6 times more than the minimum value when the seedlings were treated with
40 salinity respectively. The dry weight of leave, stem and root and the total biomass all increased first and then deceased
with the increase of salinity. The dry weight of every organ of B. sexangula var. rhynchopetala seedlings were the most
when the salinity was 5. The maximum of total biomass (5 salinity treatment) was about 25 times more than the minimum
value (40 salinity treatment). The reaction of the underground part of B. sexangula var. rhynchopetala seedlings to salinity
was more sensitive than the aboveground part. Analysis of principal component suggested the suitable salinity range for B.
sexangula var. rhynchopetala seedlings are 0 —25. The seedlings grew best under the 5 salinity treatment. While treating
with > 25 salinity, the growth of seedling was inhibited. This study provides a theoretical basis for the introduction,

cultivation, genetic optimization and other further research of B. sexangula var. rhynchopetala.

Key Words: mangrove plant; Bruguiera Sexangula var. rhynchopetala ;salt stress; growth index; physiological index

LLRPAOR R WA U 52 (BT AR A M R 7, TE B KPR AL i T e (A R 0 R IR R Ve A 1)
ST HAEARHEZENEM . LREYKIERK TEERBUES, 2K B R EFEMFE R, 75
AL BRI R T —RIBERALHE, — Bl LA Y 4 0 BLER AR IR SR 2T A IR B3R R Y
EERLL R R . I AER B NN R B T TELL R Y% 3 40 P B R 3 BEXT LA A K R T
HE B A AL AR B A SR T TR A T RS WA Y TR LI T T R AIAIR

35 % ( Bruguiera Sexangula var. rhynchopetala ) 2T FIAME B W ST, &k 15m, KRR T
B R TEIS S, B AT, IR ENMUERIE E B 2R 0 F R FRa By ER
BRSNS AT BT BT ER R G RIR I EAE K B NAR R A KRS . A B ST E 1o AR
VG TEL W TEAS [F] R 38 A0 R B AR S A BA AR 9 23 BT SR T g LT 5 S %o e -l 3 5 A3 DA 4, DA
BRI R ) T IR RS GRS R R .

1 #R5FEZ%
1.1 RAmhret

T°2009 402 H 23 H AR s 78 HE B A 2 0 He 3 1 LRI Al (REAH 4 (12.49 = 1. 14) em; fiR%HAH
(1.65£0.16) cm; IR3#EE (21.05 £2.22) g),2009 402 A 25 HiFAZERIR T (EIR WM kBt #3:1:1)
BIEEEDI (I 1.25 L BIRHIVE,2EZE S om, & 10 om, JIREH 4 /L) o IR AR IR E A LI BEA R
FE RIS B AUE (BEAURE A 1. 2m x 0. 7Tm x 0. 4m) NFFTHE R
1.2 HB
1.2.1 {5

ARG LT M T TBEIR = kT, IRB AT IE] 2 2009 4F 2—8 A, &R EWZE, L HREEE
BRI, A RRE N RIRE 42 C, RKRIEY 10°C , FHEL 26C,

1.2.2 HAWFE

K E S WIS R, 4 LR TR, RS R, TR GEKAE, YR 15 W K EEELET
TKAE , DhRE B -4 kAR W B 8], 48 N 7K g N TG EEK K HE SERT X SR 4 i IO e B A D P 5T 45
R A AW ARSE YR 4 h, 45 12 h (3K — 2K B, £ ISR EEFAE B8R E o
AT, 415009 0.5.10,15.,20.25 30,35 .40, 4 B BAXTAE NN Tk Eh BTN E , AL 34 18 4k, A&
526 1,3 WEE ;T[] Jy 160d,
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1.2.3 HYAEKFAES

M 2009 44 H 15 HAZRRE 15 d XHARMEELN T T & S04 (IR DL _E iR FEER ) ot B AT iR 2
T 2009 4 8 A7 AT FRAY (Li-3000 ) X Bak v AR - AR GEAT I € , SR J5 VR AR B ORI e , BPKE 23
I H A A MG E A ERALAR T, J67E 110°C N3 20min, F7E 80C T4t T 2EE , I THUH FE B F X
SRR EERE AR ZE T E,
1.2.4 MY AEEST

TRIR A AT 10 d, RBUE K —BU I SR ST & T4 AR AR I E , BAL T I A BRI E A 3 1K
M4E a.b B KEERAMOEEED 8 (MDA) §ER AN L 28 ( TBA) 5 g7 ; 8
ALY AL (SOD) 285K F 220 PUmk (NBT) 3677 SHA7 1008 5 7 8 PR BR o B SR R AR ek B = ke ) kAl
SE 3 TR SR T P A P AT I 5 MR SRR TTC 320 AT I
1.2.5 FEYOLEERME

F2009 47 A7 H—9 H 10:30—11:30, K Licor-6400 Y& & {6 A [R1Eh BE AL BE R AR Mg 4N 1
MR B E A RTINS o IS BB SR A 1000 wmol - m™ s ™ SR FF AR s, B AL BB 5 Bk, 4 Hiik o
LEMERRM 1 B, B ELICE S ME, ELNE 3d, B ENA 75 ME, BULEEE N R A B E LA
WA,
1.3 FaRAbHE 50

iR BUHE #E Excel, SPSS15. 0 3R {4 v 3 47 43 #7, o vh I 22 43 7 SR B8 BBl F 7 22 43 7 1% ( One-Way
ANOVA) , 2T HESR RN EZRHE(LSD) o BRI R ERA 5 A ST © Frrdsx
AR AEAL J5 F SPSS 3 #r Ab 3H AT H 3 43 TR 28 . BB FR BTHR 28 A 56 R BUE B W ARRAEME () BB 07 1o S B
(A) ; WIEHAR BFATTIRRIA S 85% LA L, B F B 1485 @ AR IE R AEAE AN R 7 305 B T B R AIE ] &
Bl U(U =A%) ;@ FIbnELREA SR T3 1 A8 4 o
2 ZER55H
2.1 OR[FIER BE AL B X IR 4 B AR KRR B

— AN A K R B A —EWRSER, BRI ESHEEBEY LT WE
TR B U RE A, SRR SELN T AR R SR B AL B R AR K 22 BRI B . 3R 1 PR, BESh BE 38 KR
MBIEL A KR SRS, A S, RIFGES TR 0 M T, B, i 2IRG 6 1
RN 5 WALIE T AR AT, R ik HOR TR, R = TR s 7230 BE S 10—20 4038 T i AR 8%, (B
M, B A BIREGE ZEER BN 25 30 MALBE TR BISE B4, AR KA B AR 22, B K HA S AR AR 4, - UL
B EARN, AU EREE R 5 AT ) 36% —56% , 5 R M AR LR EE R 5 AL T 41% —54% s 1
EREE N 35,40 HIALTR R AR IS RARME, 250 61% F122% , MR /N B L TM, B 8 AW IR, I
WIE o
2.2 RNFEFRELETWE S SRR RO

ZERIE g, N IR AR R RIS M S R R R R B EER(P<0.05), NFE1
AT, SR 0—20 ZbFE ARG ENE M R AR R B AR RE, BB E R THhE =25 b#ET
FME(P <0.05) . RIFGENT OE S FB LM R ERKE B IEILE R 5 MEET, 558 BARE
(FREEH 40) 1 11.8.40.5.20.6 1%, A WARIRIGIEL B FEERBE N 5 AL HE T A KR 47, 3hBER T 25 /5, R
VL A KR B TR
2.3 AFEFHELETHEYE

W 1 Fin, BEE SR E MR, R ES S TE A TE M TEMSAEYENE SRR
PGS 1 W T EAEFL B 5 R 10 (038 T B35 T H M (P <0.05) , A5 B 0 A3 1.7
FER 1.4 45, Jod/IME (Fh B2 40) 19 73. 3 £5F1 61.9 4%, AT TLARER X IR 2 4 i (1 i i AR KB IR R AR i
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YRR (EER B Rt i A AR R R TSIV E o 7ERRBEDN 5 WA EER SO 24 ¥ 448 B T E IR, B
FR T HAALIE(P <0.05) , BAYERRERE/ME(FRE N 40) 1 26 15, $HhE =25 J5, FRMIEEL
o TEXBERTEE <25 MALH(P <0.05) o ATALEREE 5 KRB A T L B 10 A= Yy BB,
HhBE =25 R R EL K B2 R .

F1 EZRBHETRBEESHMERER
Tablel Growth of B. sexangula var. rhynchopetala seedlings with different salinity treatments

i1 W% /e I/ e AR S T
Salinity Survival Seedling height Stem Blade number Area each leaf

0 100 26.26 +2.96b 0.53 +0.08ab 8.53 £1.36bc 24.03 +2.68bc
5 100 31.20 £3.96a 0.59 £0.05a 9.67 +1.18a 29.68 £2.95a
10 100 23.30 +1.84¢ 0.55+0.07a 8.73 £0.88ab 26.58 £2.37b
15 100 21.57 £1.18cd 0.51 £0.05ab 8.47 £0.99bc 22.79 £2.06¢
20 100 19.50 +1.54d 0.47 +0.06b 7.53 +1.06¢ 20.58 +2.16d
25 94 13.73 £3.90e 0.40 £0.11¢ 5.40 +1.72d 17.59 £1.97¢
30 83 6.50 4. 14f 0.25 +0.16d 3.53 £2.26¢ 13.60 +1.83e
35 61 2.97 +2.89g 0.16 £0.15¢ 2.07 +2.09f 6.28 £2.56¢
40 22 0.77 +1.35h 0.05 +0.08f 0.47 +0.83g 4.68 +2.79%

Az HTE/g BTHE/g WTE/g RBAEYHE/ g

Salinity Dry weight of leave Dry weight of stem Dry weight of root Total biomass

0 1.24 +0.33cd 0.70 0. 14b 0.69 +0.14b 2.63 £0.42¢
5 2.12 £0.64a 1.01 +0.13a 1.09 +0.31a 4.21 £0.85a

10 1.79 +0.79b 0.70 +0.21b 0.71 £0.21b 3.20 £0.90b

15 1.35 +0.51c¢ 0.68 +0.22b 0.68 +0.24b 2.71 £0.87be

20 0.97 £0.46d 0.49 +0.21¢ 0.53 £0.19¢ 1.99 +0.71d

25 0.62 +0.6le 0.36 +0.36d 0.37 £0.37d 1.35 +0.70e

30 0.28 +0.29f 0.24 +0.24d 0.19 0. 16e 0.70 +0.68f

35 0.06 +0.09f 0.07 +0.07e 0.16 +0.06e 0.29 +0.21fg

40 0.03 +0.07f 0.03 +0.06e 0.10 +0.08e 0.16 +0.18g

D) A —FR WA R TR r S BERRAREREE, P <0.05

2.4 A[EEREEALIE T BB A AR AR

R ELN TS TE SR E W B P AR A KAE 2R A ISR LR B M ZER ., Ik
2 Fin , BE A AL BE AT K, SRR SE 40 v Y SR A B AL T (SOD) T M IS AR S B N
TR RN IR R A SRS B AR A, X A T R0 3 G — e A TN, B 5K 4 A B R R T 3
K, BHRIRGEN T Z W R EREBORM™E, £ R 5.10 WAE T, RIEEHE T H K
SOD AR S E N _BESEMNREEE SHE N0 AT R EZEF (P >0.05), H¥RFFEANE,
KRG EL AR <10 FALIE T KA ZZ M a mk /N, MR EE =25 f5, RIEEEL B R N
SOD V&M B IRAR S BN B RYWBE S THE <25 MBETHE(P <0.05) , RHLIMEENT Z
WA AR B .
2.5 RN[FEFREEAIET IS 10 TUAE KSR BI8hR F 80 i
2.5.1 A[EEREEAIET RMIEFEL M 1) 10 TiAKF B8

F 3 AR FEREE AT N ARG EL 1 10 AR B8R A THRRIDENRIMGEESH S S EERK
AR R, T A R BN T ARG Y M TE ETEMRTESFHT TIE. W
3 PN, TEARER (BB 5—15) Ab 3 T RIS EL 1 b B3 AR A E (A TESBHRETEZ
) RAMERALIEA 1. 05—1. 61 £%, i T B4 (HAMRIR T2 ) AR AL 3 0. 99—1. 58 5 fErh 4k (Fh &
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7 20—30) Ab 3T ARG FEL T W Hh_ IR AR AR R (AR TR S BRRE TEZM) WA IR TR
T 0.25—0.73 £, M T & (AR TE) LIS E T FE T 0. 23—0. 72 £ fE & 3k (3R 3 R 35,40) &b
BTN RIGEL T I I Bk A Y B (AR T E SRR TEZM) R A3 T T 0. 93—0.97
3 THE T 34 (AR T3) A IER AL B F IR T 0. 77—0. 86 4%, AT AR ERARIIRIG TE L 14 Hb 34y AR
WP RV FE B b T BB 43, ThT mp SRR s of b 3843 A K A4 6 4 Pt Bt T 35840, BRIV 34 T b

[ ZA R E =y I NN 6 T O

x2 AEEELEBETREBEESHN S ERSR
Table 2 Resistance physiological indexes of B. sexangula var. rhynchopetala seedlings with different salinity treatments

% SOD ¥/ (p-g™ h™")  UFESIEERY (ng/s) P/ (pmol/g) JRIEE Y/ %
Salinity SOD activity Proline MDA Membrane permeability
0 1364a 183ab 10.02a 6.90a
5 1302a 148a 9.26a 6.10a
10 1383a 178ab 11.47ab 7.70ab
15 1482b 202be 14.14b 10.70be
20 1578¢ 233¢ 18.15¢ 12.10cd
25 1676d 295d 26.20d 14.80d
30 1704d 319d 31.88e 24.60e
35 2208e 472 36.59f 44. 60f
40 2239%¢ S51le 41.38g 50.10g

D) A —FR WA R TR r S BERRAREREE, P <0.05

R3 REBEHHAFZELETH 10 TERKERER
Table 3 Ten growth information indexes of B. Sexangula var. rhynchopetala seedlings with different salinity treatments

B TE/ g

BBRETE/ g

RN THE/ g

W&/ cm

Siliifty Dry weight of leave Dry weight of stem Dry weight of root ,fflzqfi’i;i Incr.ement.of
each plant each plant each plant seedling height
0 1.24cd 0.70b 0.69b 2.63¢ 26.26b
5 2.12a 1.01a 1.09a 4.21a 31.20a
10 1.79b 0.70b 0.71b 3.20b 23.30c¢
15 1.35¢ 0.68b 0.68b 2.71be 21.57cd
20 0.97d 0.49¢ 0.53¢ 1.99d 19.50d
25 0.62e 0.36d 0.37d 1.35e 13.73e
30 0.28f 0.24d 0.19%e 0.70f 6.50f
35 0. 06f 0.07e 0. 16e 0.29fg 2.97¢
40 0.03f 0.03e 0.10e 0.16g 0.77h
. A%/ cm BRI T B om® HOLa R MER LR &1/
Salinity Increment Leaves area /( pmol + m? + s.'l ) /(mg/g) (peg '1-.h.'1 )
of stem each plant Net photosynthetic rate Chlorophyll Root activity
0 0.53ab 205be 7.15¢d 1.20be 461b
5 0.59a 287a 9.04a 1.38b 727a
10 0.55a 232b 7.47be 1.23be 479b
15 0.51ab 193¢ 7.13¢d 1.21be 420bc
20 0.47b 155d 6.86d 1.01c 342cd
25 0.40c 95e 5.31e 1.19be 261de
30 0.25d 48¢ 3.10f 1.38b 216e
35 0.16e 13e 0.19¢g 1.72a 153€f
40 0.05f 2.2e -0.24¢ 1.82a 99f

1) F—FIBENAR TR S ER RS EREHE, P<0.05
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TEERBE <25 AL BT A 2 4 i B bk T AR SRR, HEh 8T 25 J5 , AR B & TR (P <
0.05) M- F A= K32 M o HEE B A3, ORI i o A Y SR 3K B B 22 ST DA e 4, e
BEDy 5—15 ALBEF Ay AR R S EAEN R N 0 AL BIRE A ER L HARE (P >0.05) , BEER B4k S i, i 4
REBEARE TR, HAHE =30 5, HERLBEE LT ¥ B RRGE IR S WAL T
R, I B R T HADAEEE , RIS T4 ¥ TEER B0 5 WAL EE T A KA E A
2.5.2 AFEFREEALET JMEMEELNH 10 TAE KA B35 2o b

L% 33858 (A iR 32 e F1 2 AR AR O EBAE (LS 2 I R IR G R M 45 2R, B I R TRk v (1%
BUEYI ST BT 32 B 07, 0 T HER A SR E L B TR TR AR 7, A B STk TSR g S 4 W A R TR BE AL B T
9 10 AR5 BAEAR AT BT (R A—R 6) o IR 4 WA, I IERIEE — T (F, ) M7 Z R
FTERR N 91.84% , >85% , B ABE— T/ BRI ML [FIEE BE AL BE T AR 2 40 1 &5 AR KRR Z B R R,
XA B SR 4 T R BE D AT PR R ATAT R R B

®4 KBMBEHHARRELETHERBEEENS S

Table 4 Principal component analysis of the growth information indices of B. Sexangula var. rhynchopetala seedlings with different
salinity treatments

Wi H Ttem #—FE B4 F1 The first principal component
FHEM Eigenvalue 9.184
J7 2 TRk ®%/% Variance contribution 91.84
HHFHRZ/% Cumulative contribution 91.84

WS Fin , RIGEEY B NS - F RS EEEE TS ER AR ER AR ETENLAAEYES
HRISFRIE S, EITHAE R 555910 0. 3234 0. 3204 0. 3257.,0.3274.,0. 3224,
K 4 ATRRRIEES — ERaRBAN:
F, =0.3234 x X, +0. 3204 x X, +0.3257 x X, +0. 3174 x X, +0. 3274 x X, +
0.3167 x X, +0.3224 x X, +0. 3151 x X, +0. 1557 x X, +0. 3098 x X,

R5 RABBEYHHIRRELETHERSMECDES T
Table 5 Aanalyses of growth features vectors of B. Sexangula var. rhynchopetala seedlings with different salinity treatmengts
TiH ltem X X, X3 X, Xs Xs X; Xg Xy X0
SRS — RS
The first principal component of B. Sexangula  0.3234 0.3204 0.3257 0.3174 0.3274 0.3167 0.3224 0.3151 0.1557  0.3098
var. rhynchopetala

o —wyo ZH ARG AR L BRI TR SRR AR T3 BOBREE T A M T I L B R Mol R BRI

H13R 6 TI A, S 32 o 45 20 s BMIR R AL B 2R B 43591 2 5.10.,0,15,20,25 30,35 .40 , S 1 £ 4))
HTEEREE D 5 MR BT S e, TEERBE 9 0,10,15 70120 AbFE T ) i Ao B e , 3R =25 b7
TR ERSEMEBK. R TEREARIE R T <25 B FHRIER AR, EHREN 5 T
EAEK, GEHEEE 25 5, BAEEK.

%6 FAAHELBTRBESENENSE
Table 6 Values of the principal components of B. Sexangula var. rhynchopetala with different salinity treatments

s B vk s B vk - B vk
Salini Principal Salinit Principal Salinit Principal
gl component value v component value v component value
0 1. 6065 15 1.4925 30 -2.3093
5 4.5910 20 0.3093 35 -3.1778
10 2.2854 25 -0.9333 40 -3.8777
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3 Fit5ifit

(1) IR FEL o A RAFAEEA IR AL B A B 2257 . $hBEXT LAY A R AR, 1 B ik
M ERSME LM EINERE T, EEREOUL . RIRIBEZ B PHEE 2518 —RIESRHE A
KA AL BRI, FEA R ER AL BT, SR TE Sl v 1) o BE HLBE S R AE RARZEAR R . BEE SR RY
BRI L 4y B Pl R AR , ZE AT P A0 AL P AR A, A R A IR SR A TE IR IR AR A AR /N BB i . R RN R
WL WA B R MRS R SR EL B TR RIDE R 7 , BETRE MR A e

(2) BEE TR BE R AWK, ORI ZES e A A SOD 15 WP IR & 2 N S B RIS 2
SeRERE THR IS . YR PN AT P AR B S R B S BE (AR AL T AR AL , — T T R AR MR S5 t A Th REE %
B W SR, 53— 7 T RAR I ZE 3 T RSB BRI o AR A 2 AR O L AL S R 4 R OB B
4, SOD FEPE Y PR 2 IEASE = R AP M W E BRI 2 —  FEIE R B AL T, Sy @ slihie
it QKB FRGRIE %) 2358 1 SOD & PE R SR ME ) 0 JIRIGIELH I vl P39 SOD ¥ EAE (R 40 B
(<15) Ab3 T IRFFRAE , B Eh BEARSLIE I, SOD & i B3 L Fh, X SANEH % 3 R4 6 Rkl A=A 1
ML PRI & (B A0 R 2 XA S W AR T R GE OB 5 o 45 th A S 4t o SOD T M
BT, TR, ARSI ) SOD iR MK ER bV, = A MR AR W RS E R & B S R
T B ST 19— Fh AR SRR B, R S RO Y7 B4 1 T IR & B S U ™, S 4 i 7e w4
(40) AL FE T M A A RS IR BR Y & B PR (< 25) AR B R Y 23 4, R EZ R F R B M. W=
FE (MDA ) ZRENG T A ARy, Ho AT DA BAR ) 258 58 15 8 BRI , AR 9T P IR i 4 v v
WA _BEREIULEG) T, BmhE R E I %, X 51 5 X AN & B A % %) Toik
MR ERMAGMHOBI IR RISM™ o BETA A o 40 R, 3 R B T Y B s 2k, IR 3B
PR B AR DR PERT S I — BB AR o SO LI AE R 30 ( =35) T AR BB M2
fIREE (< 25) AL TR B 3—8 A, R BN [R] A £ BE XS SR S 240 0 R B 1 ) 2 Wi BB ARAR AN L

(3) EhBEXT IR LA i 250 2O ARZE M TE M AR BB, A R R A K, &
AN AR MR, 35 T SOME 3 AME A5 45 AR R, (5558 ST 3Bkt R 5T o A5 g
M TR BEEE BE 4R R — H P RIS RA TR o SO 3t 138 20 ) JBE 9 SR EE 3t R 3B 0 R A
[FIEE BE T M LA B 1 A R B A Y B B OUAR R T ORI A KR B —E MOIREE , TEERBEN 5 T AE KR
4, (EL B 2o RO LA OB ™ AR IR

(4) ER I RR IR R B <25 WP P REIE R A K, BN S TARERY, HEEH
i 25 JE A K BERZR . TIUME R AM BT T RIIEEEE 30 B, AME R BT E R R
E R BIE K, H2E K SRR A% FRAHAL , SR B 50 I i MBI B G 48303 % 1 W E B 5T
R I B ol A KR BEAE 15 LUR , B e SR R B A Bk 8 Rk AR 4K 5 T AS RS (O SR Vg S 40y i 7
<25 WERRE TGN A IS, Sh BT 25 SR AR R PR, R ILX 3 Fh LA HE Y 0 ind £ 4 B ) 9 55 D AR MR R , SR
N T —F 28], GRS . Hl O IrR AR 5 R, e ([ & 07 WA 2 5%, KA EY A
R AT SRR EATRABITE , LA N LLRAR I 5l EAR KR R AR PR AT R 2f & B A BRI A R
o
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