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The relationship between the net photosynthetic rate and leaf area and thickness

of Phragmites australis in the grass lake wetlands of Jiayuguan
ZHANG Jing, ZHAO Chengzhang* , LI Xueping, REN Yue, LEI Lei

College of Geography and Environmental Science, Northwest Normal University , Research Center of Wetland Resources Protection and Industrial Development

Engineering of Gansu Province, Lanzhou 730070, China

Abstract; The environmental response of plant net photosynthetic rate and leaf traits has great significance to understanding
the relationship between the physical structure and physiological metabolism of plant leaves under different habitat
conditions. There were two main goals in this study; (1) To evaluate the relationship between the net photosynthetic rate
and leaf characteristics of Phragmites australis in different soils; (2) to determine the main reasons for this relationship.
The study site was located in the national wetland park conservation areas in Jiayuguan city, Gansu Province, China
(39°54'10.55"—39°56'42.26" N, 98°25'56.98"—98°29'25.23" E). The sample area was divided into three levels based
on the variation rule of groundwater depth and surface water level in reed populations: I ( groundwater depth: 0.3—0.6 m) ,

”

IT ( groundwater depth; 0—0.3 m), III (surface water level: 0—0.3 m). According to the “Z” order curve, six (2 x 2
m) reed samples were selected per plot, for a total of 18 samples (3 X 6). Then, community traits ( height and aboveground
biomass ) , soil moisture and soil electrical conductivity ( EC) were determined and six individuals of P. australis were taken
to the laboratory to measure the leaf thickness. In addition, the leaf net photosynthetic rate (P, ), transpiration rate (7))

and other parameters of the reeds were measured in each plot. Quadrat survey methods were used to determine the
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relationship between the net photosynthetic rate and leaf traits of the reeds. The results indicated that, with the increase of
soil moisture, the wetland community height gradually increased, as well as the coverage, aboveground biomass, leaf area
and net photosynthetic rate. However, the leaf thickness and soil EC gradually decreased. A highly significant negative and
positive correlation (p <0.01) between P, and LA at height and low moisture( I, III) was observed, respectively. There was
a significant positive correlation between P, and LA and only a significant negative correlation between P, and leaf thickness
(p <0.05) at medium moisture ( I1) . With the increase in soil moisture, the reeds selected the strategy of increasing the leaf
area and reducing the leaf thickness, and the P, correspondingly increased, which reflected the malleable mechanisms of

plant populations adapting to their habitat.

Key Words: net photosynthetic rate; leaf thickness; leaf area; Phragmites australis; National Grass Lake Wetland Pack of

Jiayuguan; soil moisture

EOLAER(P,) JEAE YA BRI A A RN = A R E R R, SR R MR O S b
WY I P, S5 6 R BEERSE6 R A 75 Ak A BT 1 ke 0 Ry 187 S5 J55 o A 85 T T B 1) A A7 5
W R R T A AT, SRR BB R AR P, FDGA VE R R RE AR SR TR A
AAFRMR ERILEZ S M ERL(LA) BRI ROGARE S KN E B bR, LA (36 K B8 R0t i 4
I R A T B, B A ) B A R T LA BN T R AR T R 8 S VR FH (T,) |, b 47 200 R 7 4RI B T A
K™ REREHE SR R A 7K R AR s I B i Rl ) A K O T & 4 36 TR B0 T, 5 A 00 14 516 0 U 3R B
T FH SR 5 ZR A U011 12 ok JRLE A 1 o B v PR 2 2 R AR DR SR B T R IR R R AR
FRR BEE T R XSG A AR E T IR S AR R 2 BRI R R AR A T ARG S B e CO, B
it A% 1 PR FAAEG, 2D K o diade ) A v 20 2 58 0 388 R RE A ok 28 Ml 4y 00 2 K 1, B SR T 2 A0
B, NIGE N TR A5 LRI R 1A 5 PR R %], BE S WU 4 1 X6 AN R 5% 5 R0 A
BERg T F A RS . R HE S K R R R R BB R | B SRS KSR R T s T 2
SEALIOAE AR BT (SRR 9 AR I S TR A A A7 R, O TR R A B BERE A D Ak i i
A PR TR Y B IR A R X 4 S 7R SRR TP A5 DG RERI TR SEBL T 388K 3 S o 1k A= 555 rh A XoF
M P, A R TRy 1O 09 A B . PRt AFSEiR s it e P, AR Y G 2R Y 3K 0
N, A BT AT S IR RE R FH AL 3 S K AL R SR A AT S PEAIL R

7125 ( Phragmites australis) J& T 24 RZERURARBEY) , BA ORI AEEIE N GE T, ) 2 m A K Tl
T R R A 2K HIX R PRI B X VR A S R G WL HEALY) . BT, 2= R B EEH
MR ML B A S S I T IR R S i oA ik Rk AR RE D 56
FP D BRI D e MR A R T IS, A O AR B I R e AR AR S
23 1AM A J 2 AR B T B, (PR T Ko R A RIS ) P, 5 R HRIR B 1 AR A G R it AR
WINE . 25Tt AT 9% LA 5 s O 3 389) ] G 0t b 2 el %) 2 25 R BFGEX 42 Sl 43 T 8K 43 S B 2R B P35 P
SRS OC 2 1B BT (1) AR K BB R 2735 P S HRAFTE MR C 2R (2) 1B BUX TP G R 1Y
FEERAWLL y B IEER K& 25 5 A0 R SR MR A P A X A B AR R 5
PR 22 T B ] 5 SR 1) A B A 28 2 AL

1 HRBRSHRTE

1.1 AR5 X RIEE MR
T DXASE T H 7R 48 3 W S T 0 38 e 08 ] 5 30 b 2 el b FHLAS7 ol 39°54710.55” — 39°56/42.26" N,
98°25'56.98"— 98°29'25.23" E, ik 1426 — 1463 m, V-1 6.9 °C , AEH /K i 85.3 mm , AEZE K Mt
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2148.8 mm, HIRFE L B0 22 K, Wb 22 40 AR TR SR B AL iy vh by T 5 B P Afe . ol T4 T SR 2R
Fh T K U T K BEIR AR A2 B T K DL R 2 PR K B s e 2 RS R S R 4
W4 VP PRkt AEBLOK A GRAE HEK DL RS A R F . BRI P ( Phragmites australis) |
BB T ( Calamagrostis pseudophrgmites) | ¥ 85 7 i ( Typha angustata) | 15 %2 ( Atriplex patens) . 2 £ £ Ml
( Tamarix ramosissima ) 3%, %5 ( Achnatherum splendens) W83% ( Suaeda glauca) F&HL ( Scirpus triqueter) MR F2¢
( Potamogeton distinctus ) ., % % & 5. ( Carex orbicularis ) . VK 5. ( Agropyron cristatum ) | %% B¢ 3% ( Peganum
harmala) 5% .

1.2 LRIk

2016 4 8 H v R ), 76 S I S T e — e iy K 30 2 1) AL G2 SE A TR 2 4 hm?, 0B
B —fLIATP A REASTE P Bl A 35 0 s | b e /K KA R T 7K SRR e A 1 W S AR Ak e b e s i AR P 2R
HERE R B RR BE MR A . e AT K A B AR A3 DA 32 P A T VR R i, [T 5 m MRIRAT 3 280 10 m
80 m AR, I b R AK KA AL T /KRR (FE%EF AR T 2 T 4R (B B 10 m 3000 5 b 3 Kk oK A A
KR A b K V) b B FH A RO S5 7K A7 5 B0 M ZRK I b B AR ™42 28 Bl R /K 3t o, o /K o A S
KR | R R ACK A A T 0—0.3 m, # F KRS T 0—0.6 m, A TAE TG, 1E 3 55 PATHE
DA b 0 5 o AR IR 3 AR, 43 1 1) K X ( T ), BE/K I 50—70 m, b R /K K 0.30—0.60 m
BB 2K, WK AL R/ 2) FROK X (D) | B /K3 25—45 m 31 R KR 0—0.30 m, 1B
ZEr K, EHEOK 2 M A 3) S K X () |, 27K 0—10 m iz B 4R K, iR BUK IR 0—0.3
m , IR G —AE L A I ) 2 A0 AR AR s PR R /K B EERE AR < 27 I 6 1> 2 mx2 m #£T7,
Bt 18 AT,

T AT IR R P 2 A 20 Sl 5 kR T DN g R 0 11 o RN R (3 AR O B ) 5 SRR TR RS
FEJTBERLIEHL 6 1R 235 (BRI /N 2 Bk ) | 516 A RO s DA 5 98 381 g v Rl 80 s B2 o R by, B J 32
BRIV INZ 4 A5 07 780 8 AR 523 1 2—5 AE R TR 250 R A e e AR G v 4

(1) YA FFEAEI A . P FERE IR 9.00—12.00 FA TS EAME . YA T5E 1 GFS-3000
{E#E G A M & 48 ( Heinz Walz GmbH, Bavaria, Germany ) I AR Al RN T 2085 6RO A A SR S
(PAR) >N 1200 wmolm™s™ | CO, ¥ FE £ 340 wmol/mol , A XH R ( RH) {45 1E 40%—50% , i i % € 4 750
pmol/s , M BN 8 em? , WHBUATFRIC 1 AN I Frad sk 5 A8 H T4t b, o0 e nk iy P, T 5%
SR,

(2) FTEEFIEE PAR MO AE , RS I TE = 1 R TR i 11 (3415F, Walz, Plainfield, USA) T
9:00—11:00 X 3 7K G0 BE N A P 35304 T PAR W , D7 A7 43 SRR E 07 (BESE)Z 15 em) ()2 (bR
T 1/2 Ab) R R (FEHLER 15 em 40) 77

(3) LA TUZE <8500 7 D' G VR T 0% i 2 A A S ol s (] S5 0y 2, 8 485 =308 14 42 (CI-202, Walz,
Camas, USA) FHHAMF, A Image ZATFE AP A LA 55K M A28 A G B 78 80 °C HEFE ot +
48 h, BR B (A 0.0001 g) .

(4) MPJELREINE - VARG O 0.02 mm A JERR R R, 8 [6) — 07 1) B9 LA R &0, 15 4 £ K7 1), 7E 5
B ERKPINZS 1 mm Ab &S5 BEH 3 AN SORIEATIN & e J5 OV BB R B IR T

(5) T /KB TN HL 3800 A - A6 MR 7 2= R A AR 7 N BEALAZHE 1 mx 1 mx0.5 m + &I, I3
(200 em®) 43 5 2B 10 em SREAAE, HIL 3 K, G5 & T2 SR G PRl i, SR 54 [0 9280 2= 7E 105
C YA AL 12 b BUBFREE T8 AR 0—50 em +)2 HHEFTRE Sk R, EFR TARBGL 2 mm i 9 X
T K 10 g, 0 50 mL 2 CO,Z& MK (R 5:1)  BUR IR, EIRGHL AR 5 min  f5 A0 IR 2 SRR
WY (wv s ST L I 2 | NG O R 111135 SO AN 11 A R M w3 - % i3 B E ]
DDS- 11C fE#E L A2 R 1 H %8, 3 IRl O 31A
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X AN [7] S 7K 3 MR Il A v 2 ) = AR 25 AR A 25 D RE MR B0 S 36 a4 T 20 A, X P =6 9 P
LA NP AT L 10 AR HOXT Ak Bt B2 7 A 1A M0 s B0 7 507 . P2 e 15 07 At R
BRI A P AIHPRR I O R BEATHFFE , Xof AN [ iR ) S RE AR DR 1 24 (B A 22 57 HE SR TR R 3R 5
2253 HT (one—way ANOVA) , {2 PEK P 0.05, 5296 Bodhe 70 M >R il SPSS21.0 B AR EAT , 2 PR 1R
SigmaPlot 10.0 I Excel ,

2 RS

2.1 AN[RIAE b RV A ) 2 R AR SRR o

ANTRIARE b 0 b AR 78 10 2 2 R AN A R 1 AR A AN 6 1 s 3SR i SRR A AU
SHPAR)TE 3 NELEREM AP AR L 25 52 (P < 0.05, 1) e 1) BREHL (1) H3 &K T 1.65
%, PAR /DT 52.52% , +HERL S8/ T 73.36% ; bifi 5 18 7 7K it ()32 A0 19 R A 4 L 5 R A B )N
P BE A AR R B 0, ARERE (T ) BIREHE (D) 20 9034 1 1.32 /550 1.94 1%, H+/r B35, %W
FEME( 1) B - SR B FR 2 e ey, BE TR N DG ISR B e ( 1) DG IRBRES | L3R Ay | RIS oK
AR I A TS AR () RIEER A B A, RIS KR AR . R WIAE 3 MR PR
A e R () A K

R1 TREEMER SRR EY PRI LB ((BEN THEARERE)

Table 1 Biological characteristics and soil characteristics of wetland community in different plots ( mean + SE)

N dodger SR A AR (PAR) A
T A KA . . . ..
FEH Plot Soil moist Soil electrical Photosynthetically i Aboveground
© Por mosire conductivity/ active radiation/ Height/cm biomass/
content/ % ) )
(ms/cm) ( pmol/m"s) (g/m*)
I 28.94+1.45¢ 2.44+0.12a 1236.3+3.78¢ 141.80+7.09¢ 1088.12+54.40¢
I 45.97+2.30b 1.85+0.09b 866.0+4.43b 191.60+9.58b 1759.36+87.97b
i} 76.81+3.84a 0.65+0.03¢ 587.0+4.99a 328.80+16.64a 3195.32+159.77a

FEHDVE B REHD T (MR /KHEYR 0.3—0.6 m) ;AL T (1T /KR 0—0.3 m) ; BEHE T (H82/K K2 0—0.3 m) ; [RIFIAS [B/INE SEb) Rk H )
ZRBE(P <0.05)

2.2 FEEHRREHERDL SR

WNEE 2 FroR  BEA e KRN, PR LA B3GR S, WAL (1) BIRE (I 350 1 2.73 4%
=5 1 I JEE E S /N A, AR (1) BUREH (1) 9820 1 25% 5 M 2 LS8/ NS B i i, SRR i 1 0.
85 s P, MIZE R A (T, ) By L4 a3, MOt (1) 2REH (1) 23500 20 5440 1 1.17 F10.17 /%5, R 2
FCRFDEE FRELE 3 R AR R B2, LM PR A e il B m] S | T LRSS A3 A IR AR S5 2% 1

F2 FAEHEMEEHERSESEESEIHE(BED FHERERE)

Table 2 Leaf traits characteristics and photosynthetic physiological parameters of Phragmites australis in different plots ( mean + SE)

FEHD Plot 1 Il I

T Leal area/cm? 7.71 £ 0.36¢ 14.19 + 0.71b 28.75 + 1.44a
RS Leaf thickness /mm 0.36 + 0.02a 0.32 + 0.02b 0.27+ 0.01c
& Leaf dry weight/g 0.39 + 0.02b 0.22 + 0.0l¢ 0.72  0.04a
YA R P, Net photosynthesis rate/ ( wmol CO,/m?s) 3.39 + 0.17¢ 4.41 £ 0.22b 7.34 + 0.37a
ZE I HZ T Transpiration rate / (mmol H,0/m?s) 1.00 = 0.05b 1.04 + 0.05b 1.17 + 0.06a
SALFE G, Stomatal conductance / ( mol/m?s) 102.21 = 5.09b 90.03 + 4.48¢ 118.50 + 5.90a

MME] CO,#BE C, IntercellularCO, concentration/ ( umol/mol)
FXHE B RH Relative humidity/ %

389.44 + 19.38a
65.23 + 3.25a

360.70 £ 17.95a
62.83 + 3.13a

290.58 + 14.46ab
62.10 £+ 3.09a

[RATAR R /ING 1 F R B R 22 572 .3 (P <0.05)
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2.3 PP LA (SRR

AN H K B IR T PS5 FRE LA F1 P IR AR B E 2R (P <0.05, B 1), Pearson fHPESMT R
W, PR LA 5 P 7EARE K G (1 )RR AR i 3 6ORE OC  ZE A ( T AN ( 1) A S B EARDG , HLAERE
H (I ) A5 EH 8 K (P <0.01, B 1), RUIBEE LS KERIIN, 2350 LA 5 P, Y58 K,
(1) P FI LA S WA R R () 2925 P I LA 2 BE R BRI E R ke (1) 2525 LA AT P,
RTIEIN 4) 3 UE X K

12 ¢
y=-2.0286x +2.3848
2 N R2=0.7625
o
7E 08 G
=
=2
gé 04 -
2
g I
0 1 1 1 J
0.65 0.75 0.85 0.95 1.05
0.8 - 25
° y=0.6331x - 0.158 y=6.367Lx - 8.0735
= R2=0.4013 v v, 20 L R2=0.7921
735 »n by —
- . 0'. .
e .
bR ? 2 .‘. : 1.5
%‘5 ** o
= 1.0
RS 04 L 4
& < *
g 0.5
I
0.2 L L L J 0 1 1 1 1 J
0.9 1.0 1.1 12 13 130 135 140 145 150 1355

TR B X 4L log leaf area

B1 AREFEMEAFSEEAER(P,) SHER(LA)HXFR

Fig.1 Relationship between net photosynthetic rate (P, ) and leaf area (LA) of Phragmites australis among different plot

2.4 i P IR EERISCR T

ANT) e S K B PREE T P 2 A R R PR OC RAFTE B35 22 5 (P<0.05, /81 1) . Pearson AHICHE M T
R R RS P 7EREM (1) S IR ARG, AR M () A ( D) 349 22 BE AR O, HLAEAF 3
(D) IAFIH IR (P<0.01, (8 2) , RHIBEHE S K BRI, =5 - BB 5 P, X disl /N,
( 1) p IS 5 W A PR R SCR  RE s (I ) 735 P, RN J8 B 5 3 AU DG 2% R ( IT ) S22 =% P,
ST OI PR Ao 9 DX, ot B R i/ e 9 DX

3 Wit

JCRAYCEAE 0B ZER W N1, D65 OBt L ' BR8] £ 722 Al 1 4 sl ] 42 52 i 35 A 0 1) A K B
S RATER I B B B R T3S I A B OGREE R i PR R BIL O ir SRNRTIJE BE 1 2 ]
SR T AR Rk 2 B 2 RS R TG, e R A A B SR 1 B IR AR SR Y AR R I, R (1)
TR (D) P26 04 P, 5 LA Z T80 AR R 25 SRR SS RIIE A OGSE &R (P <0.01) T3 PR 22 ] 3 Sl A7 7
PR FIEA SSRGS AR (P <0.01) s fEREHL(IT) , P26 19 P, 5 LA Z A R IEASC R AR (P <0.05) , 5
JEHE 2 [ 5 3 AR SE R R (P <0.05) o R AR S Hp | 3 S K B AR R BE L 5 2 FAt AR 358 9 119
S G , BTSRRI PR A A o0 S, R AR ) 20l 5 R B ) B g SRR R R 8] A9 B IR BC B, B
o R PR A FH AR R E] TP N 1) 52 4 RiE
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1.2 r

y=4.6142x +2.6916

o g R*=0.7948 .
o
*§ 5 08
w &
o 2
?ég 0.4
T e -
2 I
0 1 1 1 J
-0.55  -0.50 045  -040 035
08 ) =-0.847x +0.1529 25 y=-5.6099x - 2.1196
g R2=0.3402 . R =0.7747
& * L
o S FRAK] 20
25 o6t MR LA
22 We o MRS 15 F
5 5 ¢ % T2
iES! S * o
a2 4 . 10 b
RE T .
& %ﬁ 0.5
= 1l
0.2 L L L ) 0 L L )
06  -055  -05  -045 04 -0.75 -0.65 -0.55 -0.45

- JE B8 i 38 log Leaf thickness

B2 FEAFMAFSEGER(P,) SHEENXER

Fig.2 Relationship between net photosynthetic rate (P, ) and leaf thickness of Phragmites australis among different plot

31 BRIEEKEMASOE PR Y S P, SR R

TE FE R 2B T AT T AR A 7 A IR 29 T A AL S LA RS AR A%
JCRRAEAE PRI R T A 22 i e B IR 2 ) T A BR DG &y B SR A 326 AR, DA KRR BE 1Y
ARBOCHHR RS F 7K S 2R 5 H0R Z BP0 AR AR DX CRES T ) 74 =6 A 1 o B L 3 E
o b AR R R (3R 1) e AR A P R i 8 i G 1 LR ) 5 0L ) S B, 8 T DR UE LA i 15 2
XPCE TR TE R T E AR ARG R AR, IR TR R E 2 RG A R BORRY IR R AT RE 2
25 A S AODUBCEE BN, A T 25 R LA A D 25 e 8 1 I i i ik 03R4 1B Y
P, FEEJFEA (1) R R 1] g B 5 220, 7 = 74552 1 8 K IO , Fpe i (R R A0, E—
R EIRR R BT 2 SR 2P IR (3R 1) K IX B 2 R REE RE A HIRAK, O 1 ORIk A 4 858 1 4l
YR ARG AW B, I HLREE FEAR A B r LR ) =35 M ) i A by A A (3R 1
2) U T FORHY LA, TS T 5k AR SBAE AR B A A T, RAIE T 5 K08 V8 A i BRI AL [R] 16
R (2) BN IR EERLE TR SR R EBE RS, WU T R OB AR K A B 1R b
SRR R (R 1), ANFAET RPRA Y 7 IRSE R A T B BOOK 70 281 BE T A4 , DRI =5 1 B
TR R (R 2)  WITTHE R 1 7 P IR FE RE , A 19 P, RRARR (181 2) , B0 IR EE N P IR AR T
WARFE MR (P <0.01) o 5 WestGB I AR4R ¥ FARLELEAY R 1 b SR B HL i e AL 1 J5 it A, fof
55 51 S PR 558 14 S e T AR R AR R KA, -5 7 0y Tt acs i 8 AR ) e/ VAR B LA — B
32 REEEKEEE KA TN A P, S IR OE R

IR I AL A AR B T S S O SCHE N 1, s sh Az Al AMEEZ AR A I ke T 1 0%
Hh 2R I S R B A2 S T K G e AL AR R Vi (IS A B R A RN A (OL A ROR DY K X
(CREHL T ) 38 Rk aaARG, e BE M G BE e/ (3R 1) 1R S0 A v e B =5 Bk DA 8] DG A 0 1)+ 0 e e B
G072 T I ' R ZR o Pl S A A XU I, 4 A BRGE IR AR LA b SEZE T i 4 BT[] £ [] B
T ARRR A A SR OK R TR A 5 4 A5 40T R, P S AR MR A 1) T /N R B T BN 1A
(F D) EEZ0 TN TR AL, st AR, ARk oz s i s, 88 T, 8O0t a Rt
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R, ANTRRAS T P, 30 P, 5 LA BB AL T 3 A OE R (P <0.01, 1), 50 JBERE (B B T A 2 2 1E A
KRAR(P <001, B 2), FEFEFA. (1) A5 EES KB B SRR, BRI0T LB S, (Y
e 7K e OCEE Fp e %) PR35, BELAS 17 7 25 AR 2R AR/ P P 40 7 2 5 b sl DN - v Rl f T 58 B ) 2% I 1 FH 5 | /B2 A
H B R K IR BT /NS SEA T A RN S A 3 1) B, A5 R PR S8 2k s shK oI5 22 (D A SP- A, PR
AERAETCK X =B85 TRV LA, (2)BEE LA W08/, 75 3505 T4 S0 B8 22 b FH T4 i - pR) 200 i 22 3
I JEEE A AR 20 R 5 23 HE ) ) 200 23 BB/ Y i S 1) 2 | Bk B 17 SR Y X i R 495 S T
M2 2 B DRUE T A O EE M IE R T, A8 TECRM P, A6 P, SR B RIE T # 5 3& 1EAH G
KZ (P <001, E2),
3.3 RHESKEE A TR 2 P, SRR SE R

A0 T I 5 R0 A 58 2 A e AR (2 2 R B R T 1 A 25 SR, RS 0 W VR S5 P M 40 e 45 R TR R 28 17
DARREERIRE R A AR K IX (BRI T ), 39 Sk S A VR b & AR T AR (3R 1) IR AR A7 25 [ Dl
WEISE 356 BT e A0, P oE A /B Wi 08 P ORIZE B ORI R (R 1, & 2) , AREIZAS PP
=570 T 4 R i 1 AR P TR B T R AR A i G B, DR 5 R T I /IR v TR A A K ) SR B
W TP 3R T G, ORI T R R X ZE 18 FE /K A5 (5 5K, AT DR K PR BE Jb o A b 1358 53 B RN
iR AAT AR 1], A A 08 NV DY AR A TS B RN A B R PR IR SE S, L, A K AERE L ( TT)
HIP R P LA KRR 2Z [k 31 5 28 A OCHE A (P < 0.05, Bl 2, [B13) 02 LA B RE/N iR B
INBI A A 1 1 Y DX, X A T AN [ RG 14 2 ) B R I 0 L P 25 5

4 Hie

FY) P, A5 I ER A9 5 Z AR A A B RE X BRIREE N R i R B, PR B 1 R S K B S B AR R
J LA RN JRERE 2 (8] i SR AL AR B« A 0 S5 K B A OSSR R PR R A T I AR
b, P2 R PR R MR B R E R IE B A BRI AR, P, 5 MR B AR AE — Rl R O T R UE A R AE A B
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