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A, TR FTT

(WHTIRFE RS AL ASESERT , WL 321004)

F&E . 5 (Vallisneria natans) , B3R ER I T HRAOK K E WHTUKEYFZE, Bt = AEIIERE K 7%k, RAR
JEHRER B R BE R AR (3 B x3 MR AE x 3 MAEVRE) XA KM, 45 REW: (1) FETE 53201 LR 10°C
2—4Amg/L KRB RN FMTAERK R, SLRATE 100% (120001x) F1 50% (53201x) JE R4 M4 T i B IEH A K HXF
30°C H /=0 TR T B2 M 2 s T B TE VMR BE Oy 4mg/ L 7K IR o 452 KB AR 1A B B K fE, 2mg/L 5%, 8mg/L i B AR BE Y S
FIHAK ., (2) 53201x FOERRGRBERT 10°C MR BEXT B RDCE BRI G REBN A F; T8 ol B2V B R L B B RS B RN
BARFEMAR, (3) ERERAEIEMTES T 120001k Sk T 10251x IR & F 30°C IR EE L & Smg/L B AWRE THSZ
B —ERENMH, (4)FESMERER, EEERKRKT NS E S, bR ERE R FMIAEEF; Lk 3 MIREE T
BEMGEENEBBAREENZNE, B8 5RE N /RN EEE BEZW; LREE BE UL IRERF
HIAZEAE A R BAE BE M I B 7o B REAE AN BRI A2 A B A I 3 I BT K AR , X YRR B SR AN T, Yo IR Tk A Tid
ZHRGF BRAT S E R E, B, 82— € BENE BRI, 7T DIE R & KA YRR FIE 2 o058
Y,

KRR EIREE R BAMRE; AR B A

Effects of environmental factors and their interaction on Vallisneria natans by

orthogonal test
ZHU Danting, LI Minghong” , QIAO Ningning
(Institute of Ecology, Zhejiang Normal University, Jinhua Zhejiang 321004, China)

Abstract; With the strengthening of freshwater eutrophication, the original aquatic vegetation gradually reduced and even
disappeared, resulting in the well-functional grass type water degraded to algae-based water. Submerged plant is a key
factor for the construction of stable and well-functioning freshwater ecosystems. Therefore, restoration and reconstruction of
submerged plants is very important for prevention and control of eutrophication. The growth and development, decline and
extinction of submerged plants are closely related with environmental factors due to their aquatic characteristics. In this
study, we aim to explore the effects of light intensity, temperature, total nitrogen concentration and their interactions on the
growth and development of submerged plants. Our study can shed new light on the mechanism of decline of submerged
plants in the eutrophic water, and supply a theoretical basis for species selection in the process of the restoration and
reconstruction of eutrophic water.

Vallisneria natans is a common submerged plant species in fresh water of the middle-lower reaches of the Yangtze River
in China. The effects of light intensities, temperatures and total nitrogen concentrations, 3 ( light) 3 ( temperature) x 3
(nutrient) , on the growth of V. natans were investigated with orthogonal design methods in the laboratory.

The experimental results showed that (1) light intensity and temperature, as well as their interaction significantly
affect the growth of V. natans, V. natans grew well under the conditions of the light intensity in 53201x, water temperature

at 10 °C, and total nitrogen concentration in 2 —4 mg/L. In addition, V. natans can grow normally when the light intensity
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were 120001x and 5320lx, and all of growth parameters were largest when total nitrogen concentration was 4mg/L.
However, 2mg/L or 8mg/L total nitrogen concentration as well as 30 °C, the growth of V. natans was inhibited. (2) The
concentration of photosynthetic pigment was highest under the conditions of the light intensity in 53201x, water temperature
at 10 C than other conditions, however, the effect of total nitrogen concentration on the synthesis of photosynthetic pigment
of V. natans was little. (3)The physiological activity of V. natans was inhibited under the conditions of the light intensity
more than 120001x or less than 10251x, or temperature more than 30 °C , or total nitrogen concentration in 8mg/L. (4) The
results of analysis of variance indicated that, in the process of the growth of V. natans, the light intensity and temperature
were main factors. Light intensity, temperature, total nitrogen concentration, as well as all the interaction of light intensity
and temperature all had significant impact on the synthesis of photosynthetic pigment of V. natans. In addition, light
intensity,, temperature and the interaction of them were main factors for physiological activity of V. natans.

In conclusion, V. natans, as a basal leaves and rosette-type of submerged plant species which can not form canopy,
can grow well under the environment of low light intensity and low temperature, however, it can’t endure high nitrogen
concentration. Therefore, for the eutrophic water restored for some extent, V. natans can be used as a key species for

restoration and reconstruction of aquatic plants in autumn and winter.

Key Words: light intensity, temperature, total nitrogen concentration, interaction, orthogonal test, Vallisneria natans

VUK A Gk A S R G RIS B R IS MBI AE , SRR HE K (A 0 R 1T 2 L IR 4, 1T
B KRR B SRR B R, K A E R TUK S B R E % m i I, YUKW IIRE 5&
B R IR TR IARSE , R TER 5 I 7 % KA B8 0 TE BUR VUK A BT s o B4R RT R
01, UK A K R B MR K R rhiE 2 R R IR KRR VERBRENEmY . REFES
PR TR UUKAE A B BRI, 55 BFANSE PR AR, 74 BEARE SE R SLTURR B FEE 22 52 UK (A B A 9 o

5L Vallisneria natans) , & F/K SRS R , A E R ILH FHRRK RS RIUKEDFE" . BTH
e REBAR E A R RS IR KM R N E SR S SRR BOR Y  faE O
BF SRR, B TR ERMOK A AESBE . ARG T REA KRR BRI E FOLRRE &
BEFK AR SRR EAT, BIF0E 3 FhIRGE R 1 B HAZE AR FX o B A K S AR R , SR o B AR B
FHEGEH T, 8 & EFR UK ATUKE IR E 5 BRI
1 Me57HE
1.1 SEmpte

BRFT S R A RS KR EBUESE 1A, PR R KE— BN R N S5t
1.2 Wik

TR EA X BE R BRI FHATSHE S (R 1) B Ly, (3°) IESSRZHE 27 MG
(%2) . WHUKY 15em 4ha, AP W A LD HE A, BB IR T 4 BRAEIRAE D-P1THE , S 5746
FA 10L TR FREL T, BT RREERA 5. ERBORABRE 1710 £% Hoagland #5323’ , L NaNO,
YEI AR, KH, PO, V5 N IR , 35 57 WA BV B IR $F 0. 2me/L, (R 153557 pH 7E 6. 8—7. 2, A KN
#1 40d,

A AL PR AEARR P PR B IA DU Bk AR W) B A M AR, ZBE- AR S R IR T E R R S &
A = AR PO (TTC) BRI AR TS F7 DAL A5 Y60 BE Rk 05 PO (MDA) R ATy PERERE & 7 o SEIO
{1z Fil SPSS18. 0 GEiH4k fFAb B, 3@ g H. N 177 22 501 (One-way ANOVA) o #2225 ) BN A ER BE , H
A F Turkey” s 4636 F 3 {F 1 ) 22
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Table 1 The experimental design

H 2 Factor IKF Level

SR Light intensity 1:100% ( 120001x) 2.:50% (53201x) 3.10% (10251x)

{RE Temperature/ C 1:30 2:20 3.10

J & Total nitrogen/ ( mg/L) 1:8.0 2:4.0 3.2.0

®2 EXREL,(3°)i&it%
Table 2 Orthogonal design for L,, (3'*)
KbFEL 1 2 3 4 5 6 7 8 9 10 11 12 13
Group A B AxB AxB c AxC AxC BxC BxC

1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 1 1 1 1 2 2 2 2 2 2 2 2 2
3 1 1 1 1 3 3 3 3 3 3 3 3 3
4 1 2 2 2 1 1 1 2 2 2 3 3 3
5 1 2 2 2 2 2 2 3 3 3 1 1 1
6 1 2 2 2 3 3 3 1 1 1 2 2 2
7 1 3 3 3 1 1 1 3 3 3 2 2 2
8 1 3 3 3 2 2 2 1 1 1 3 3 3
9 1 3 3 3 3 3 3 2 2 2 1 1 1
10 2 1 2 3 1 2 3 1 2 3 1 2 3
11 2 1 2 3 2 3 1 2 3 1 2 3 1
12 2 1 2 3 3 1 2 3 1 2 3 1 2
13 2 2 3 1 1 2 3 2 3 1 3 1 2
14 2 2 3 1 2 3 1 3 1 2 1 2 3
15 2 2 3 1 3 1 2 1 2 3 2 3 1
16 2 3 1 2 1 2 3 3 1 2 2 3 1
17 2 3 1 2 2 3 1 1 2 3 3 1 2
18 2 3 1 2 3 1 2 2 3 1 1 2 3
19 3 1 3 2 1 3 2 1 3 2 1 3 2
20 3 1 3 2 2 1 3 2 1 3 2 1 3
21 3 1 3 2 3 2 1 3 2 1 3 2 1
22 3 2 1 3 1 3 2 2 2 3 3 2 1
23 3 2 1 3 2 1 3 3 3 1 1 3 2
24 3 2 1 3 3 2 1 1 1 2 2 1 3
25 3 3 2 1 1 3 2 3 1 1 2 1 3
26 3 3 2 1 2 1 3 1 2 2 3 2 1
27 3 3 2 1 3 2 1 2 3 3 1 3 2

AR B R C o BRI 51,2,3 3R 1 T 3 MR T 3 KF

2 GRS

2.1 SEERGREMBRXEEAKK W
27 ML T ARG 3R 40d J5 &4 KIS AE L IR 1,

YRR YR BRI AT BV R AR AR L. AL FRAL 17 W B AR AR B A2 BER Y
BERAK, MALEA 19 355 AE 3 M ERIEIR BB /N (B 1) o L, w5 R4 B 7E 50% J638 . 10C K 4. 0
mg/ LAWK E RS T KB, T 10% 658 .30°C K 8. Omg/L BRKRE MK MAF FEENEMERK,
A BISTES t, 590 IR B SRR B 1 S % 5 R 0 A K P A LU R bR A o ARIEAS RS 45
R ¥R HE RO U 32 B s SR BE FR R ), 38 32 203 BE B 1B 38 92, 30 °C 7y I B 0 HL ™ A — R Y
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Fig.1 The height, biomass, and tiller numbers of V. natans at three levels of light intensity, temperature and total nitrogen concentration

(Mean = SE)

e, AR & B R KEAESEE M s IKE MRS TUKE AT EE B3] 2 1 _E OKIREEZH)
RIPLACTC R , W 2% R ] b (P02) & 3L HE

RECIRGREE R RAWKER 27 Aikm K ait, R0 JRRKEN 15em ALY =LA N 1.09g,
To i BER)E B G TEES 3% 40d J5 , PR 43900 0 50% 558 (20. 77c¢m) >1009% 38 (19. 45ecm) > 10% St5&
(11.27¢m) ,10°C (18.22cm) >20°C (17. 16em) >30°C (16. 11cm) ,4mg/L(18.05cm) > 8mg/L(16. 76cm) ~
2mg/L(16.67cm) ;53 4 4y 8 43 B h 50% Y3k (2. 31g) > 100% ¥3% (1. 99g) > 10% ¥3% (1. 11g) ,10C
(2.04g) >20°C (1.72g) >30%C (1.65g) ,4mg/L(1.90g) >2mg/L(1.78g) ~8mg/L(1.74g) ; 4> BES 433
1 50% 5 (2.00 4~) >100% 5% (0. 78 4~) > 10% K5 (0. 00 4~) ,10°C (1. 56 4~) >30°C (0. 67 4~) >20C
(0.56 4~) ,4mg/L(1. 11 4~) >2mg/L(0.89 4~) >8mg/L(0.78 1) , A[EALHH I EY BEK THIMHE
it , 3% 3R S I0 Fri B AE FRK AR A OB ME A DA L T 3 B AR KA IR A, B ' FR 58 B P sk
55, i A A KRR B, B A K Z B — e B E MG . REMRURIE B FRMKERE IR
AR K T O R AU 55 FT BB KA T IR AR R ™ St 3R B B R Ak R K ML) B 4 R A B
I DAZK A4 375 B BE (3R T M ETR . RIS B 7E 10°C AR K Fe AR B3 i , ki 2 W] BB A03E & TR R R Kk
XETEK,

FHER FEARR R F SRR BAEAME A KSR, X LR A KRR E R R R 207,
R FEK 3,

R3 ERKIEFHFTESN
Table 3 Analysis results of growth indices

ki Height H: )& Biomass 4y BE%Y Tiller numbers

K2 Factor

F SS/ % F SS/% F SS/ %
Y6 (L) Light intensity 284.85 91.40 ** 67.12 84.20** 61.75 63.82**
i (T) Temperature 12.04 3.86** 4.27 5.36 18.25 18.86 **
S (TN) Total nitrogen 6.38 2.05 0.76 0.96 1.75 1.81
e xR LxT 1.96 1.26 1.41 3.55 4.75 9.82*
e x MA L xTN 1.04 0.76 0.94 2.35 1.75 3.62
HE x SR8 TxTN 1.20 0.77 1.44 3.59 1.00 2.07

SS: B FMERLLESE A, + P<0.05, % P <0.01

hitp : //www. ecologica. cn
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T2 AR BN G R BEXT v REAl B AR R IR B, YR BT o R A ) B e A R 3 A R
E R, T BEROA 2 BDEIRGR AR L BAR R BE M (R 3) o B, B A K R, S RS
PR BE F FEAREREE N 1, T SRR BE B 3 N3R5 R 7 I S ELAR P o B AR R AN B o FEK T OLIR ™
BRZ A, VUKD A BRI TR BUORE R , I B A R AR FEE K, X Tt
XEABFE R e SR B AR N 7 B A AR R AR R A B3 R
2.2 OERGREMARXEELE AR

27 MREBRA T RAERE IR 40d JR Aot E BRI R ILE 2.

12.0 -
10.0
8.0
6.0
4.0 H
2.0 -

-4k Fa/bik J§ Chl a/b/(mg/L)

0
1 3 57 9 11131517 1921232527
AL FEZH Group

HEELARAR
Total chl/(mg/g)

-4k a/b Chl a/b

9 1113 1517 19 21 23 2527 1 3 57 91113151719 21232527
AbFEZH Group AEBHEZH Group

B2 FEXEREBERENETENHRZER a+bREMHEER /b MHZRERERSENHMI(FE £ trrER)
Fig.2 The concentration of chlorophyll a +b, chlorophyll a/b, and total chlorophyll content of V. natans at three levels of light intensity ,

temperature and total nitrogen concentration ( Mean + SE)

WA G R RAGE E HEA BRI AT B K AR AR Y & I e B AL ™, gb3ge 17,
18 HWEOGEIE ST HR, AT 21 BB/ (B 2) o #550% J65R 10°C K 2—4mg/L BB A MK
BE A SZI S5 T B S AR S RN RAEA S, T 10% Y658 30°C I 2mg/L MAWREBRAF THEBER
B FHICHE ST 5 MK HEA FHEIEAT TG & B, ROOE R IE R SR BB, B A T
EICIB S HIK T &K, BB I B 3 ( Myriophyllum spicatum ) 145 £ 8 ( Ceratophtyllum demersum L) Xt ¢ fR 58
W KRB, 7E LEKEEBIRNTE S ), T 5 (Potamogeton crispus ) Fl B3 (Trydriua verticillata ) X )t
MR TR B, W EE T BKATE AL . R, AR S A DL R TUK Y R B R R BB R
KRR E FIE B DOKAE Y RETE 1 R, 3 RS AR A 0 TR KPP A . AR 918 O B8 BE IR B2
SRR 27 HikS K Ge it S8R W 4R a + b #EE 208 50% 65 (6. 57Tmg/L) > 100% Jti%
(6.39mg/L) > 10% Y558 (4. 53mg/L), 10°C (7. 43mg/L) > 20°C (5. 14mg/L) > 30°C (4. 2mg/L) ,4mg/L
(6. 14mg/L) >2mg/L(5.89mg/L) >8mg/L(5.46mg/L) ; F-H M4 a/b 4350 10% Y58 (1.49) >50% 5k
(1.37) >100% >&58 (1.24),10°C (1. 81) >20°C (1.15) ~30C (1.14),8mg/L(1.49) >2mg/L(1.32) >
4mg/L(1.29) ; FIyn SR B0 K & 8437 8 50% Y63 (0. 66mg/g) > 100% 3% (0. 64mg/g) > 10% 5%
(0.45mg/g) ,10°C (0. 74mg/g) >20°C (0. 51mg/g) >30°C (0. 49mg/g) ,4mg/L (0. 61mg/g) >2mg/L (0. 59
mg/g) >8mg/L(0.55mg/g) . {HAMFITIEH , Al B A ME ML EHOEAEREIA K™, 5ARE 4
R, X BB KRS A S BSARM L FRRA K,

R FEFE R F LR HA EAE R S E G E ARG RN, X EiR A KA EEEE R R 24

hitp : //www. ecologica. cn
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B, SRR 4,

x4 REBERHTESN
Table 4 Analysis results of photosynthetic indices

B2 Factor H%EE a+b ¥ Chla+b H-%## a/b Chl a/b H-43:44f6, 2% 27 & Chl content
F SS/ % F SS/% F SS/ %
6 (L) Light intensity 97.92 35.52** 7.65 6.20" 97.85 35.59 **
i (T) Temperature 148.56 53.89** 72.34 58.52** 148.48 53.93**
B R (TN) Total nitrogen 9.05 3.28 ** 5.25 4.24* 9.04 3.24**
e xR LxT 5.17 3.75* 6. 60 10.68 " 5.16 3.70*
Jeuk x MA L xTN 1.35 0.98 2.23 3.61 1.35 0.92
HE x A TxTN 3.56 2.58 10.35 16.75 3.55 2.62

SS. B AR LB M, « P<0.05, * * P <0.01

HEEMOLE AR T EZEDUMEE RBE B AWERBEE N, XEDLR S EEX TN EEY
Wi s 2% 3R /b 2R B BN SB 2 R M AL RGR B B R DL ROESR SIRE SR EAE AN BE R (K 4) .
AT BB R B ISR A TR AR AR & R MR R B [ SRR AR EE B3k
SRR EE MO T ™ SO T AR SR P A RIS 3 AR T BRI B E ML
2.3 JnEE R BEFE O B R AR B Bh B R

27 AL FRAE BT R IR 40d Ja A5 AR BTE PRI AR AL LA 3

0
1 357 911131517 1921 232527

AbBE4H Group

)

= 70 %
£ 6.0 R
4 E 50 =g
£E 40 E 3
#H D30 g‘<
%220 S 4
T3 1.0 =

2

=}

wn

AbEELH Group AL FEZH Group

B3 AEXE.RE.ZERENZTERES TBERESEMMN MDA &R/ (FHMH + FFMER)
Fig.3 The root activity, soluble sugar content, and MDA content of V. natans at three levels of light intensity, temperature and total

nitrogen concentration ( Mean + SE)

HE R T3 28 Ak B B PT DAGE A AR 1 77 K R M B B AR b Sk RAE , [R1 B 7§ 8 (MDA ) 2 AEMI7E
WS T AR AL =0 . AbFHA 17 T EEARYE 7 AR Y M & B 5 = 1T MDA & B 5 IR, b 34 19 7
AR TE T R RS & B AR MDA & B & (B 3) . WTESEE Fir ik 50% J6i% . 10°C \4mg/L i B A MK
BT, PR AR IS shi I B T 10% Y658 .30°C 8me/L W BRI E BT, W E R A E s Z 3] —
SETRRE M), B AR A . BB SR ER HER HER EEERIANERLKET
T R A S N BT A TR AL R G S M S SR AR B R I TR . BT LB RS MDA # R
FF Pl R N, BB T R R] RE AN A2 0 R B SRR I

HRPE T RRGR B IR B A0S R K 27 AT A KRG, SR N R AR IE 1 4 5 R 50% iR
(1478.52mg/g) > 100% Y& 3% (1196. 74mg/g) > 10% 4% (716. 78mg/g), 10C (1432. 73mg/g) > 20C

hitp : //www. ecologica. cn
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(1143. 81mg/g) >30°C (815. 50mg/g) , 4mg/L(1220. 79mg/g) > 8mg/L (1150. 13mg/g) > 2mg/L(1021. 13
mg/g) ;- 2 AT I PEHE & B 20 O 50% S5 (3. 54mmol/g) > 100% S5 (2. 32mmol/g) > 10% St i
(1.45mmol/g) , 10°C (3. 24mmol/g) > 20°C (2. 49mmol/g) > 30°C (1. 57mmol/g), 4mg/L (2. 63mmol/g) >
8mg/L(2.45mmol/g) >2mg/L(2.23mmol/g) ; -1 MDA & £ 43 5| 10% %58 (0. 14pmol/g) > 100% 3%
(0. 10mol/g) >50% H5% (0. 08 wmol/g) , 30°C (0. 20pumol/g) >20°C (0. 08 umol/g) > 10°C (0. 04pumol/g) ,
$mg/L(0. 14pmol/g) >4me/L(0. 10pumol/g) >2me/L.(0. 09umol/g) o %5 T HUR 7K A 26 4 O TE HE B/ ik
FRARY S B TUK Y R E BBF T 0 Z B2 1 . Best 1 % B, 105 mg/L 75 &0 4 ta 3R 24 K )
HE BTGB IO X S ACHIE ST RO RS R AR RE AL, X DB B SR A e B o T A R
FEX e R E A R

JRGE EE I R T DA R HAE AR X B A Y P B e, X bR AR KR AR B 1R B R 22404,
HERWERS,

®5 E£EFEHISGRHFTESHR
Table 5 Analysis results of physiological activity indices

3 7 Root activity W] 7K Soluble sugar i — MDA
K # Factor

F SS/ % F SS/% F SS/ %
6 (L) Light intensity 32.10 53.49** 238.58 52.36** 24.69 9.52**
i (T) Temperature 20.64 34.39** 150.47 33.02** 186.04 76.19 **
B R (TN) Total nitrogen 2.22 3.70 8.95 1.96 19.39 8.33**
e xR LxT 3.20 5.33 54.07 11.87** 0.78 0.00
Jeuk x MA L xTN 1.61 2.69 2.16 0.47 1.21 0.00
HE x A TxTN 0.24 0.40 1.45 0.32 13.86 5.95**

SS. B AR LB M, « P<0.05, * * P <0.01

I R BE RN BEXT 3 A BRAEAR KR NS AR B 2 5 B MR RN MDA F) 5 B IRl O (8.3 5 SR AR
JBE S AR A X R A o R O R AR D S 3, TR BE A RV B S AR I MDA 55 B 24 B 2
(£ 5) o BOGIEE JRE L EGXFIAPEEE 1 AR R s A SIS RO R 7. EAPIR
LA H R GE BEX v B ] P A B BN (P <0.001) B SRR BEX AT PR & B IC B E# (P >
0.5)) GARSIGERART . A BRI IR , 80 78 5 E0 % UTAK AL 1 90 561 7 PR 76 2 I 7 110G 9 A R0
BEPT AR K PR v R T R L 0 T BB TR0 R0V B X LA SR AR R W R B R IR 2 — o [ B AR 4R
Barko ™ B , Hofth 4 25 B8 T3 YUK PR T A PR IR I S IO TB B0 T A & R A, Evans™ 22 ik
NRBIETE A KBS EE Y AR SN E SRR AT RN o XL — B BB TOL IR A TR A K
ME N, OB SRR A BB BT S 2 — B R RUK R AE I
3 #ig

IKAEAE S R G R B AT AR R — RS IO, R ES RGN AETBR RN S5 MR
REE IR R Z — BT UUKA I K A A4 A R G0 I B B S, 832 5K A S B LR B B 8 S K 3
HEZBFPIR M E RS I BAER UK TR R A B TR K R R AR S B R ), T B BAFhER
BT UUKAE B R R

T ESRRILA MR R KK AL B Fh 2 — , % i i ShAE ) 8 28 55 106 3 Bk B AR 355 39 A T B4R
FARY S FEh— R A SRR AR , R — MR TS AR IR MK M rh , B BRI Ko 5 (35 172 BOROBS
TR HBARIEIR) ) o ARAEASBR ISR, SR B g B0 15 A K R AR TR B ) EACR IR, AR
WS E AR X A BB E N ; B AT EEE LS AR Na ORI E AR, ALRKMN
T, B EIELR 53201x JE IR \10°C \2—4me/L 7K A4 B RIR BE B4 10 T AR A, IR, A BE T AR O L
VR TSRS VUK, 555 AT AR IR A T 32 P B AT (E BN Tt 7 B SR 4R WK B, BT LA, FER A BT BB AL
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oK PETUK A R E B R AR, T 208 TG B AR A B AR 45 &, TEANIR TS 15 8 — &
P BIRTAR T , & 5 A] BE AT LAVE 9 OK AR SRR B A AR ) S SR Ap R B (8 A, O ELARR K B Bk
G, PR —E PO 2 (6] R e 8] 2 A b 2 At K AR A W R, LATE SRS 8 AT 4R 2 1) B8 K AR AR 25
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B R L R A L BER TR B,
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