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Abstract: To investigate the effects of plant species and diversity on methane emissions and functional gene abundances
under middle influent C/N ratio, we developed laboratory-scale constructed wetlands. Two plants, Lythrum salicaria and
Pontederia cordata, which are often used in constructed wetlands and have good landscape values, were selected to establish
current planting patterns, e.g. the one-species monoculturing and two—species mix culturing systems. Results showed that
methane emissions from the mix culturing systems were higher (8.78 mg CH, m™ d™') than the mean values of the two
monoculturing systems (6.97 mg CH, m™ d™') (P < 0.001). Similar to methane emissions, the absolute abundance of
merA from mixed systems was also higher (977541.6 copies/g dw soil) than the mean value of the two monoculturing
systems (585146.8 copies/g dw soil ). However, the absolute abundance of pmoA from the mixed systems (326956.6
copies/g dw soil) was lower than the mean values of the two monoculturing systems (1043616.0 copies/g dw soil) (P <
0.001). In addition, both microbial biomass and plant biomass in the mix culturing systems were higher (P < 0.01), but
the NH;-N concentration of effluent in the mix culturing systems was lower than the mean value of the two monoculturing
systems (P < 0.05), and there was no significant difference in TOC and NO;-N concentrations between the two systems
(P >0.05). There was a significant difference in the methane emission, absolute abundance of pmoA, microbial biomass,
plant biomass, and effluent NH,-N concentration between two monoculturing systems planting with Lythrum salicaria and
Pontederia cordata, but there was no significant difference in the absolute abundance of merA, effluent TOC and NO;-N
concentrations between the two monoculturing systems with Lythrum salicaria and Pontederia cordata. In order to achieve the
high purification efficiency of constructed wetlands, it is necessary to mix planting of Lythrum salicaria and Pontederia
cordata, but mix planting enhances methane release. By using the variation (’) , we found that although the effect of plant
species on methane emissions, pmoA absolute abundance and effluent NH}-N concentration was greater than that of plant

species richness, the effect of plant species on merA absolute abundance was smaller than the effect of plant richness.

Key Words; mcrA gene; pmoA gene; ecosystem functioning; biodiversity; greenhouse gas
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22 4 INALTE A5 N TR AR IS S 22 R T e 88 i B B BE R PX 2 JEE 52 ) 3

TEGH, —TOURIF 5T S B AR 4 22 A M A1 0 TP e 2 T 53 A0 P TR 5 K BRARL 40 2 M A B i TR e
T2 AT X SR I TN T P B R SR B SR B R e o R DT R R A LR T () P
B WR BT = & S 5 R A2 e BT AR S T ik 491 T L X SE BT T A0 AR AR A HE K (C/N<
1) BAEST R AT . ATKBR G HEAE R A AR e R e 3 2 oG H 2RI, R ISR, 25 L1 19
C/N Pt AT N T PP B (K- OR R 5 3R 25 B> 520 HAG TS 28 76 C/N Lie b T )k
SR RS A 2 R N T TR e R S LD REJE IR S BE RS

HF L 3R (R R, AT v S S 1 sk 4 T A A PR R 2 M 1 S 8 XU 9 T30 e ol 7 R
GE,BCE T T SRR R YL A LA RS T3 LR R G, BT (1) N TRk Bl C/N PR
K AP Z RV S R G By (2) N TIRHAL IR b C/N LK I A 22 S A5 52 e 7= P g
BR AT e A A B DI RESE D 2 E 7 (3) WSRAR ) 2 B 2 WA R 58 R e B, L) B 5 B2 S AR A IS ) R e
JECEIAR XS STER ELBIAn T2 (4) AnSRAR ) AR 52 0 2 58 WP e HERC, Y e HIRTOR 75 5577 FR e T D RERE TR 2 8
e A AL T I BERE TN = FE R R LR LR AR —EL,

1 #MR57EE

1.1 LRI

2017 4 1—9 H , TEAREEAE 1 N T A AR AR R 2 A el S8 B b (120° 057 E,30° 187 N) it T —E T H i
N TR TH ARG, NRIFAEYARRA 70 AR A 0], N TRk FE RS (K x 58 x & =
45 cm X 45 cm x 45 em) , FFHTE A A R Ve ATV AE A 55 3R I, S AT IR N 30 em, BEHU T T SE
( Lythrum salicaria 1.) FIV& 754E ( Pontederia cordata 1.)2 F N T 1w A St SR RIS, 2017 4 3 H
W1, B2 I SE T PRI 4l . BEECAE R AEDH: MR AR KSR — W4 i, sr BB E T 2 AR
FRALFEAT 1 AP FRAN AL, A E S 3 IR, B AN TIRHUCT 3 R REALFAE 12 B4 TR Fh R 5
T P AR AR A BE AL S A HARECH R, 390 6 1R,

AR S FH AR 015 7K R 7 S 228 SRR A FE A L AR RO EHL AR EE N 112 mg/L, RiS8% L 101,
FEDCIERE b FRATA A A VE R e U5 Ak bk 521 AR N TR M7k J7 455 B s 1] FRAT T4 10 d A —IK
15K K TS TIPS em,

1.2 BEESHr

K E PRl H S R A ARG OSBRI R e n) P el R, B2 R R A LR Hil Y
FEFE R, HERSE (81 120em , FLA% ddem ) SRR AR S0 N T30 M Bl 7 A7 0 ROBE BT bR FE 00 040 55 BE AR 58, 5 1R
Zhang et al. (2012) P05 AT T 2017 4E 8 A 26 H R4 T A TR T I SRRE S, ke
FRTE S B 01 7890B (Agilent 7890B, USA) Filll%E

2017 4E 8 A 27 H , WA MKIATH RGBT RGeS R KBRS . KAEE AT 4°C kA8,
T KA R AR BJE , WA MET R GMGR AR LIRS . 25, SRR R M3
B B RGERENLREE 5 A5 AR E IR G R — LR S o SEBRE S BT 4°C UK AT —20°C VKAt 43 31
T AT RZEY E Y M e D Re SN, AP T 65 CHET 2 HE , TRy Ay =, 5
T A R FH S SR 7% - AT HLBR AT A (TOC-L, Japan ) M5E . KA A Bl 45 URN &2 25 UM 4 A 3
[B] T 2313 ( Smart Chen 200, Ttaly ) 52 , ZKAE H A B A FLBR M BE B A ML 43T ( TOC-L, Japan) %2 .
1.3 DNA $EHU5 SER9EE i PCR

FH Soil DNA kits DcP336 (TIANGEN, China) 2 & $2 BUR 2140 B BRE i BRI 2 DNA , BRI P R 2
KB UL FH 1935 M B R I FR TR WS P B B0 25 5 DNA AR S8 B i AT A . KE R DNA RS ET A T-20 C
UKFEORAE R HT

X R SRR it 8 7 R PR DG ) PR SR ML 3 S PR (meerA ) FRITFR o S0 B A DG 19 B e S B o e il
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FE o W BE (pmoA ) HEAT 46 X 5E =0 HT. T merd JEHY BB 51 9 % 5040 91K merA EHESIH) 5'-
CAAAGGGAACCCAGGAAGT-3"F1 merA Fii514) 5'-GCAGGTCGTAGCCGAAGA-3', FIT pmoA LR 5]
YIS 43 0 R E 518 5'-GGNGACTGGGACTTCT- GG-3' #1514 5'-GGTAARGACGTTGCNCCGG-3',

F H ABI7500 ( Applied Biosystems, USA ) il % ;= FBe B merA F& R HTH S B AL B pmoA FEDRI 45 DLER 1]
SRR OV 2R (20 wl) 110 wL 2 x Master Mix,0.5 L _FIHFFEFS1H (10 uM) ,0.5 pL FifEER514
(10 uM),2 pL DNA iR, 7 pL 7K, PCR KW 5144 195 C, 30 5340 4~ PCR ¥R (95 °C,5 5,60 °C,40 s( Uk
$£90)) . R TESL PCR =R , ¥ 38 i 25 K5, #% (95 °C,10 s, 60 °C,60 5,95 °C,15 s) ,FFM
60 °CZE18 ik 99 °C (1% %% H sh#17-Ramp Rate 4 0.05 °C / s) ., fJa i HIET + A %0t 8 54 il
U (copies/g dried weight (dw) soil) ,

1.4 HEY=F 5 UL A 20X 45 i 1 A% 8 10 A X BTk o3 Bt

Z M Graham et al. (2001) "'l Duffy et al. (2005) "% J7¥k  %HEF R 505 00 R 50 H B35 2% S 0450
PEATAE ) = & B AR R0 28 AR X STk AT , RPSe b A7 B0 R 28 T 22 43 W Bl 321 O Gy R B b SR Fh 2z ] 1)
SEIRXT EE , R  BEAON , F A -5 R SRAE I b 28 800, 35 R 258 Rz (o6 FH 22 43 B R iR 22 B9 3 07 MS 4By
F RS0 3 BE T H AR P FR SR 2 & ARO[ K/, o s A A 2 X AR SRR o (U
RETSAEDFPIEEF o BE AR HTBR R
1.5 it

FI A B ST 3 A A7E SPSS 16.0 HoE i, BT A EE S A sAniE iR FKos . SRR T 2541 1
BAHY) R RS 5IR M RGE S TE S e BAAEZEST (P = 0.05) ,%%EE%mUﬁﬁ?gittﬁ(Tukey method)

2 EREHS

2.1 FEPIFP ISR SRR e B D e R 3 & 1R R )

T S B Fh 2R G0 M 75 A6 5D 2 S0 (] 0 R e BE 05 B2 43991 4 5.42 mg CH, m™> d™' #1 8.51 mg CH, m™
A ARG RAFERE2ZS (B 1 A,P <0.001), T35 HEIRM R G0 F RO = T 9 ) Fp s
ARG YE , HOR R 75 4 8.78 mg CH, m™> d™' F116.97 mg CH, m>d™ (& 1 B,P < 0.001) , It4k, iEF
RGN P EERBORIE R E S T TR RS, A5 FHRPT RER TR EZET (K 1C,P < 0.001), i
T HE YRR ISR B R FR e AR S B R R () 2 IR A R 2R AN 0 Sl it B AR 511 66.0% 11 29.9%
(% 1), UL BHAE R0 20T FGE RS A S i R AR = 6

2 A [ ANOVA P <0.001 B -ANOVA P <0.001 ¢
S 10 ANOVA P <0.001 ’ a ’
& L L L a
= a b T a
E st L I T —
=g
= 6} b L l )
R 8 E
B2 4L
g
o
= 2r
Q
0
Ls Pc Monoculture Mixture Ls Pc Mixture
A K Plant species Kb FE Treatment Ab P Treatment

1 #EYFME(A) SHME(B) FIEDMES SHE(C) WMRIEBEMNMm
Fig.1 Effects of plant species (A), diversity (B), plant species and diversity (C) on methane emission

HYMIETE . Ls (THZE), Lythrum salicaria; Pc (MF7A4E) , Pontederia cordata

T 2 B 2R G2 VI 75 46 PR R R G5 18] A merA 5 IR 46 X5 32 78 43 531 S~ 410355.2 copies g~' dw soil Al
759938.3 copies/g dw soil , A RA AT B E 27 (K 2 A, P > 0.05), THZE5MEHILIRF RGN merd FH
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76 X = 5 T W A R R GRS, A XS B 43 h 977541.6 copies/g dw soil Fl1585146.8 copies/g dw
soil (1 2 B,P < 0.001) ., il F RS 38 BEXT merd FER4a 3 £ AR SR REE (o) K, FY) R
F 5 B RS ST 1) 36.8% 11 61.9% (3¢ 1) , Ui FHAE Y = & BEXT merA 5 R 46 %) 32 B8 () 52 i K A RS

F1 EYMERFEEEIESEMWAHE T T
Table 1 The relative contributions of plant species and species richness on various parameters in constructed wetlands

IR

24 [P B e ¥i75 AR S
Sources . F1{E P ) 2
Parameter J5 1SS df MS R w
of effect
FEREIL CH, emission Richness 6.607 1 6.607 33.882 0.001 0.299
Identity 14.365 1 14.365 73.667 <0.001 0.660
MecrA “EJi MerA abundance Richness 3.079x10" 1 3.08x10" 208.322 <0.001 0.619
Identity 1.834x10" 1 1.83x10" 124.087 <0.001 0.368
PmoA “EJi PmoA abundance Richness 1.027x10"'2 1 1.03x10'2 1622.430 <0.001 0.239
Identity 3.272x10"? 1 3.27x10" 5169.040 <0.001 0.761
BARWE Richness 13.574 1 13.574 7.385 0.035 0.128
NH}-N concenteation Identity 73.342 1 73.342 39.903 <0.001 0.781
T W) Microbial biomass  Richness 1263.017 1 1263.017 18.041 0.005 0.176
Identity 5343.818 1 5343.818 76.329 <0.001 0.778
Y 4 Y& Plant biomass Richness 3.818 1 3.818 4.404 0.081 0.048
Identity 55.990 1 55.990 64.579 <0.001 0.889
. 1200000 A B
=
% ANOVA P =0.938 ANOVA P <0.001 :
T T
S - 900000 [ a b
G 'é T
§ 3o *
TE3 600000 |
SEa a
g 2 3 J
= T
3= :
=2 300000
2
e}
<
0
2500000 ¢ b
= ANOVA P <0.001 ANOVA P <0.001
on
< 2000000 a a
s =5
=}
B 2 1500000 B
£y
IEE8
£ 2 & 1000000 [
QB 3
< ~—
[}
= 500000 |- b b
2
< [ ] -
0
Ls Pc Monoculture Mixture
AP Plant species Kb P Treatment

2 1EYIFNZERS mcrA (A) F0pmoA (C) BXTFEEMNEMEEY SHMEXT merA (B) # pmoA (D) 3 FERIZM
Fig.2 Effects of plant species on absolute abundance of mcrA (A) and pmoA (C) gnen and plant diversity on absolute abundance of mcrA

(B) and pmoA (D) gene

T 2 SRR 2 G0 il FF A6 SRR R BEIRI Y pmoA FEDRI 4 X A B E 5, 435 305145.3 copies g™ dw
soil Fl1 1782087.6 copies g™ dw soil (12 C,P < 0.001) , TJH X5 HFLIRF RGN pmoAd FENLXT FEEMKT
Wb BARD R LA (8, e %o 32 B8 231 M 326956.6 copies g ' dw soil 1 1043616.0 copies g dw soil (K] 2
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D,P < 0.001), S FEPFPISREE XS pmoA He R 46X B AR T IR REE (o) K, PRI £ 5
RS 1 76.1% 1 23.9% (3R 1) , BEHTAEYI RIS pmoA JEPK 285 F= FE 2 K THEY) F & B2

2.2 FHYIFN ISR AR AR B 5 A ) e 1 5 T

TSR SR R G 5 AL SR R G AR ) AP AE & 22 5, 70 0l R 32.98 mg/kg 1 92.67 mg/kg (&l
3A,P<0.01), THESEHLRFN RS WHED & ?ﬂﬁ%%ﬂh%ﬁ%ébﬂ’ﬁi’ﬂﬁ,/H\Miﬂmiﬁﬁm
87.95 mg/kg f162.82 mg/kg( 13 B,P < 0.01) . #IAEYI RIS 6 BEXTRUAE Wit 8 T R (o) RBE,
L PS5 A0 ) e R 78 S 1) 77.8% F1 17.6% (3 1), Uk B AR 40 o 288 X5 80 A 0 8 A 5% i oK Tl &
(=953

Je S FA R R G R A7 AL SR R GE ) (A A W) e A AE 3 22 5%, 4300l 1.74 mg/kg F1 7.85 mg/kg (4]

3C,P<0.01), THIESEHLIRM RGN Y A D) = T YRR RGN BE , LAY R4 50 86.17
mg/kg F14.79 mg/kg(FE 3 D,P < 0.01), @AY R & XY A Y B2 R OB (o) 23, Y
TP 5 BE 3 it R 57 1) 88.9% 1 4.8% (% 1) , Ul WIAH P Fh XA A= Wyt OS2 R T 2 6

120 A B
ANOVA P=0.001 a b ANOVA P=0.001 a
3 T :
> 90 | J_
g 1
~
-
:Eﬁg 60
£
=z )
2 T
=
0
12 - C D
ANOVA P=0.002 ANOVA P=0.003
10 a .
NE o L '|'
e J_ a
)
3 T
H g 6 T
=
Es 4 |
E b
[-"
2 b T
L
0
Ls Pc Monoculture Mixture
A4 A Plant species Kb FE Treatment

B3 HEYMENMEDER(A)NEDEYE(C)WFMEEDSHEEXNREYMER(B) FIEYWEYE (D) HE
Fig.3 Effects of plant species on microbial biomass carbon (A) and plant biomass (C) and plant diversity on microbial biomass carbon

(B) and plant biomass (D)

2.3 YT Z R R B AL 1Y

T iR SRR 22 G0 R A7 A6 SRR 2R GE 1 /K A HILBRHR B 43 51 R 12.33 me/kg 1 10.84 mg/kg, (HPH R 58
MW E2ZS (K4 AP > 0.05), THESEHELIREFRGN K S PR KT /R e dh 25007
PIE B 22 58 3 KA MLBR M BE 43071 8.54 me/kg Fl 11.59 mg/kg( &4 B,P > 0.05) ,

T SR FR G RNt 75 A6 PR R G2 A 1 K S S R A W3 22 5, 4390 10.02 mg/L Al 3.03 mg/L
(E5A,P<0.01), TIHFES5HHFLRF RGN KSR RN T YR AR RGN0, H K Es
RHTE /94 3.92 mg/L H16.52 mg/L(& 5 B,P < 0.05) , 1@ AN T2 5 FE R H /K e 25 UMk B 78 S 1)
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25

ANOVA P=0.49% ANOVA P=0.271
20 a a

|
| |

Ls Pc Monoculture Mixture

HMF 2 Plant species Ab ¥ Treatment

o

T

K EADLERIK E
Effluent TOC concentration/(mg/L)

El4 EMFE(A)FISEME(B) 3T HK TOC HKER M
Fig.4 Effects of plant species (A) and diversity (B) on effluent TOC concentration

FRRETE (o) KB, A AR £ 5 B BB AE 510 78. 1% 1 12.8% (36 1) , UL FIHL P Fh Xt K 8 S AUk
IO Ap NG R L7/E N1

T S BT 22 G0 R 7 G BN 2R 2 ) 04 R 7K 285 UK B2 43 1 4 20.69 mg/L Al 16.51 mg/L, {H I R4 [A]
TWFEZEF(E S C,P>0.05), T35 IETRFN R G KA 20 BT R s i R0 -1,
H2E 5 R B2 HO KA 28 B 73910 16.29 mg/L H1 18.60 mg/L(K 5 D,P > 0.05) .

15

a A B
5 ANOVA P=0.002 ANOVA P=0.013
g
< 12 a
E I :
=g
¥s 9
& 2
% 3
£z 6L b
H+l
: : I
E 3 I l
=
&=
5
0
35
O C D
\%o 30 ANOVA P=0.093 ANOVA P=0.285
: a
& x| a :
B g T T
%5 2 L a
= :
= 3 L
¥z 5 r
=
S 10 [
b= 5
m
0
Ls Pc Monoculture Mixture
HE MR Plant species AL ¥ Treatment

Bl 5 #EYFHEINHKRER(A)NESE(C)W¥MESENSHEXNHKESRE (B) MESE (D) =N
Fig.5 Effects of plant species on effluent NH;-N (A) and NO3-N (C) and plant diversity on effluent NH;-N (B) and NO5-N (D)
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3 e

e e ZR Guli e A R A P 22— , W e R 3 22 A A b e B BR3h ) L FEARTIFSE o, 1 5 A PR
b 2 5 1) FR o R A0 B 385 v 1 T S SRR R e, O LT i 2R 5 008 5 AR TR P R 4 1) W Je R T35 32 ( 8.78 mg
CH, m™ d™") m TP Al SR R GERYF-H9{E (6.97 mg CH, m ™ d™") , BT AN Z2 R A A T4 A TR
RGN BEREIGRIE R4 ZRE X A T8 Hb 2 55 1 HY e B8 50 B L A50[RS 35 5 ) R 455
FBEREI, SZHF T Zhang et al. (2012) "2 MRS 456, M4 Z REMEXT B e B LA (R - VE FH . Zhang et al.
(2012) g Z2 P R BRI B4 A2 A0 A e 00 A Sk P o 40 2 AV PR R 2 B 4 F I B
SECF B HECEN, . ASTFSE , FRAT1 & BRIRFP R e A 4 A W ik B 5 1 B0 R G TR P R N A A A A=
S AR AR 1) RSO 22 (5 MILRSR | 3 S A LR A 7 FEY o T 2 A 1SR e i 1 PR e g AT TR,
Wy Z2 X ot R TR LEAK0N; 1T B 5 2 R P AR ) A o ) TE BN A G, SR, FRATT R BIR A R 498 FH e Bl
5 5 BTN R 48 HH e RO B () e e (B (T R AR SRR R 40 ) Z R e o 25 22 5 U AF S h Z MR RS
IR B R R HE RSO | BV FEAE B AMKOS | 5 Zhang et al. (2012) " RYBF5E 45 AR, XRS5 AT
TR R GEAN BRI T5 K A DG ARG IS K B A LR 521, 7 B e BT RT3 2R TS K B, {H Zhang et
al. (2012) " FRALBR G5 K AP AR BT AR , th st 2 U007 PR o B AR D B0k 5 4 MR T AL (16 405 B e, 3 3
B T RE R ™ B ot R B AR B0OR B i B HE RN, R4, o0 T B G b g AT ) 22 A X B e R K
R, FRATTBR T R AT RIS —E 5 T 2R 21 A RE 40 A 1o AR HE R 7120 2 3B K T 5 H e
BT IEAR SR A=, 7= FP o BRI e S8 Ak B P ot A AR A AR W S B et L T ar s
WREFE AR J R 7 b TR R e 8L TR ) 508 T A3 ) PR T BB TR merA 1 pmod K52 5B MTHM
AP FETEOH LE , SERT O E 1 PCR JTIEAMUAA B 48 77, i HLHERA 3R 00, RN, AE N TR e, BT A
W ZREHERR I AT e B PCR BARFR VT F e HE s 5 7™ FF e 11 0 R e a0 PL R D B SE R G R I BIF SR AR 2D
ARWFSE, T 510 5 AL E R T merAd ZERZEXTFFE (P < 0.001) , HEIFEAR T pmoA FEF X £ (P <
0.001) , merA F& PRI 1 7 B g T 40 2 A ot Rt A R g A7 A= 0 DRI, YR b el R e B 30 A9 TE R0 1T 6 3 B2 B
P FBE B G = FBE R IR0 o 55— T, N T3 = B e TR 7 A 1 R e A — 305 43 AR 38 KA Rt o
AL AR AR AT R TR FR e iR 1 7 P e T B R 1 P e S A R R e v 1 R
PR E—2, P YRR B BRI 1E 2500, e P RE -5 P o SR Ak PR 6T R s S8 A ) SRR A 6

55 BB B2 TR AN 1 H /K NH-N WREE (P < 0.05) , e WIR RPN NH,-N EBA TFER0W . A T
A FEPR BRI LA R AT, TR AL R R ) A W AT TR RN (P < 0.01)
NH;-N 5446 A% NO;-N MEERE Y P RS AN 9280 | iy IR Aol Ak T ok 4 | i g A 20 7 b g —
ety TR At T RESESER T RSN, DG TRAR XS NH-N ZBR A9 158500 v] RE S AL A0 di A o6,
IR Z X RO N TR 28 25 PR i R AR Y L BRI YRR G N -N 25 B 14 16 6800 b, 7T R 54 4 3 ok
FRAWMC NH;-N F3 H S8V, seah, TR FA AT A8 H B U0 FANRION . SR, TR R A 3 5
7K NOS-NVREE (P > 0.05) , UtHTIR I NOS-N LBRICHUN 3 AT 5E-55AE 4% U i df SR A oG TR Ry
KRR EIEA SR A K — LR IR A I NH-N, W2 =5 K B om0 ) — Sk ) i
I NOS-N, 4noh B P> A, il fE SR AP AL NHE-N LA NOS-N £ 56, AHFFT, IRFN ML T 1
JK NH-N W A2 35, 5 B b BEAE L TR IR 5T 2 19 NH-N #2468 NOS-N IR A R G2 R NOS-N ¥ E T
Rh ARG BMETR AN R SR S AL F i T Rl R 40, RBLAE K NOS-N ¥R I IRFI RS S5 A R4
HI7K NOS-N Wt T BB 255 .

4 #ig
ABITARTE TR 2R N T P B R T S LD RESE DN Y S, 41 e 1 PR 2t 5 A S R e T g
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WFFEII N SRR EE . ST 2R B M 2 R PE iR A B e B O merA SEPR 4 X £ J NHL-N R BRACE  (HFE K
pmoA FERI % 2 FE A 5 NOS-N Fl TOC ZKBRACRE . YRS TG =6 B X F e RSl . pmoA & PR 468 % =
JE SR BRI E R, T SR B e BRI R 2 BR R RRE | N H B BRI A 25 R — AU
1) T LA 5 1 7 4G AR ELAT R e R0 L R S B3 (R AR AE , DALV b A B D — NP T LR, SR, T
IR F TR M v A AR 75 20K T T SR 5 0 77 A0 TR & R (R A P s AL F e B, ARBIFIR 2556 25 1R
FE AP AN 5 Bt St i AR A, X N TR AR e A 48 S8 L, PR s [ 9 s BR , AR F 5 A i
BT 2 AMEYFN IS KRR RIS Hh T AR T A W 2 RE RN, R R N AE B 2R KT T S
JRAHICHTFY
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