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1 > 12 _1 12 = W) 12 1 1,2%
BER RAEF, TR, W&EAEL ", HER, THhAE S, #5HE, 2 &
(1 HRA Ll TREEARTIREE, =M 7300005 2 sUEATAH 88 R SR T ARG .G, HRE  733006)

ﬁ%i B O TGN DU RHR I AT 0T HE X R A AR AR, DAIARA IR A A RS FF sy bkt @i TRl 45
EREIT, ST T RE R PRI 3 AR R MRS i i . 25K SXFIBAHLL, AP RN I BER

1[&£ﬁrﬁﬂcﬁﬂflii%é%%$ KRR, e AT, AR WA AR . AU S E X CEC, Wb LE Tk, L

AAPEHE 9 000 kg/hm™HEFHFEFT 3 000 kg/hm? HIAAIRHE 13 500 kg/hm™HFHFEFT 4 500 kg/hm?” AbHACRELLT 5 TR HLAIALAE

WUE R A T SR DR 2, SRR ] BT T TR R, FRIRERFT A IR R AHOCHE TR, AR

FIARRT 2 S AR A R B EARG; R A EE S AU AR B ARG, SR S B B OHOG; AT AR R

544 pH BFIEMX, SHEAIRSR . CEC BFENMI, &4 L ER . 85 BB F o, SMNER AR

#%(9 000 ~ 13 500 kg/hm?)+EZFEFT(3 000 ~ 4 500 kg/hm?) R 7 - X Eh 5 A e T ol B SCR Atk

KRR AAYIR; B Tacika; BT, Witk
FESES: SIS NHEPRERS: A

Effects of Exogenous Organic Materials on Soil Properties and Microbial Community in

Salinized Farmland

SU Cuicui!, ZHOU Yanfang1’2, DING Zhaoyunl, DENG Chaochao?, GAO Zhengruil’2, WANG Zhenlongl’z, WU Linglingl,

LIU Qiang"*"

(1 Gansu Academy of Agri-engineering Technology, Lanzhou 730000, China; 2 Wuwei City Farmland Soil Improvement and
Farmland Conservation Technology Innovation Center, Wuwei, Gansu 733006, China)

Abstract: In order to explore the effects of exogenous organic materials on the improvement of salinized farmland in Shiyang River
irrigation area, in this study, woody peat and decomposed straw were used as experimental materials, the changes of chemical properties and
microbial communities of salinized farmland soil under different amounts of organic materials were analyzed through field experiment and
high-throughput sequencing. The results showed that compared with the control, the addition of organic materials reduced the electrical
conductivity and total amount of water-soluble salts, increased the contents of organic matter, total nitrogen, alkali-hydrolyzable nitrogen,
available phosphorus, available potassium and CEC, and adjusted the concentrations of base ions. The treatments of 9 000 kg/hm® woody
peat + 3 000 kg/hm® decomposed straw and 13 500 kg/hm® woody peat + 4 500 kg/hm? decomposed straw had better effects. And the
addition of organic materials changed the structure of bacterial community, significantly increased the relative abundances of Proteobacteria
and Actinobacteriota, and decreased the relative abundance of Acidobacteriota. Correlation analysis showed that Proteobacteria relative
abundance was significantly positively correlated with total nitrogen content, Actinobacteriota relative abundance was significantly
positively correlated with organic matter content and negatively correlated with water-soluble salt content, and Acidobacteriota relative
abundance was significantly positively correlated with pH and negatively correlated with organic matter content and CEC. Based on the
changes of soil chemical properties, salinity and microorganisms, the addition of woody peat (9 000—13 500 kg/hm?) + decomposed
straw ( 3 000—4 500 kg/hm? ) is recommended for the improvement of salinized farmland in Shiyang River irrigation area.

Key words: Woody peat; Cation exchange capacity; Salt-based ions; Bacterial diversity
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A TR DX AL PG T PRl 5 DX G S —
2 [ G0 G il o e oK B it 9 o DX 2% DX
AEREKFR D, 2R AN, ARSI, X AINER
A AU, R ) 1t o TR M SR L v i B2 ) SR 2 )
FLARAO A= “AEREAE” B%REL, TR T HF ik
AR 2T IR, N T 293 X ol K R i)
B ER SRR TR D i [ E 2 A i A R B
W, Ak, R m AR B G B, 255G
FHTAE R Z . AW e PSR PR R R e
Brahya B, JT e 1 R 10 AR, TR B L35k o) |
B i S ) B RIS T AR i, AR e £
TG P TAERR R TiEZ 2k . b, AR E N
WA R, 32BN 1R . AN RSN IEA P
PR AA R 97 s PRI, iR T A PL%
TR, R A, P LIREBURTRACIERE,
AHFIR I ZE S, SR R AR, (R
WM,

| 48 BH S T 5 e R (CEC) & VA - 3 1 AR P i
A AR AR — , XA TRy RN vh P REAT G
SEAVE o th T HL YRS A R e s 1 A
B BB A i, NN 2= e W e i
BRI TR S, AR Z AL, R
128 e 21l e e e a5 o O e 3 R
FEIA AT DL S 25 AR H 33 pHY s AR e A
HUEBCHE AT LA G2 A 6 Eh it - SR 73, AR B e
OB AR AR Il ft Bt A LA P LA 0 3540 o P 8 52
ik Bl b SO R A R M T K i O
bi, TE SRR . IR AR . AL
AT A RE R BENE ] PSR, it £ rp
WA PR , AR R RTRE 2R 2,
A W) R RS ROt 7T A A0 e E Wi . il
W, A VPPRHEA PP A 3 ik R A 32 24RO T A<
PRI RAE IR (A2 50 R SR A P 2 A
FH -39 pH . 3 SR G LT & B S5 R R i

FIRT, A7 9E X ER A F 32 2R RS AT ik
L SEHEATHLAL | TCHLA HLBCHE 5 fi e A T Eh itk -
R, B BRI AYLYRN I, (ERT TSR R
— RS RN R, bR R A A A M ) 2 T
BTG . DI, ASHIESE LA e 8 e S i AR AR I8 e Al
JEAFEAT A ML, BF5E T A W A PR
AR, A EIHE X ER DA AR T 3R 03 | £ 3 LK
TUE P i A A A RN 2RV A AL, $R9E T AR
BEFNE BAREFT R A7 TR XA T Eh AL B S A RO
AR A7 2T DX A FH i A By 428 S A B AR B

1 MRS

1.1 iR X

TR0 DX T H A 48 3R T A S T DX B SR R
YiEHh(103°24'87"E, 37°68'87"N), HK 1700 m, @ik
RBP4, AEYSE 8.0 °C, BRAGEZE 15°C,
JCFEW 164 d, 4 HBBRIEL 2 532.7 h, HBEZK 57%,
SRR 160 mm oAy, HHERAUMER 1. ERIX
FIEFERIPRAPE AN T « pH 8.71, AHLFE & 2.46 g/kg,
R 0.23 ghkg, BUAES I 77.8 mg kg, ARE
g 14.8 mg/ kg, A E & 204.3 mg/kg.
1.2 RIEAR

B HL LA U 2 A SRS AT 13 G s v
WA FEAE] o RAYE AR F i 0.06 g/kg, ALK
Tl 6.87 gkg, pH K 5.48; JEARSFF A S EN
0.05 g/kg, AMLBRSE N 4.48 g/kg, pH H 7.89; —
Tk, AWM EERE/NT 0.01 gkg.
1.3 Rigt

KT 2022—2023 4E7EH A4k T AR AW
FEBEIR IR FE AT, R HBENLIX A, D
JAEAE . ANES AT S R AR X IR (CK), 58 5 A
BLYPEHER AL (R 1), Bab3E 3 A~ EA, 2R 184>
AN, AN 20 m? . FrAg A BRAR RO AR
AEE, ¥4 N 300 kg/hm?®. J&AFEFFAIARA e e T
2022 4 3 ARSI 3, TRIE 20 cm, AR
HEHHEAWS) . 40% ANEJRE, & N 460 g/kg).
WRIE G WML S, % PoOs 160 g/ke) . BIAL(BRMRAN, &
K,0 360 g/kg) T EREFHTEIGE RIS, 60% AR
TE ARSI R B i . A A LR s
TN B JE SRS A RN A A Y i T 35 0 R0 3R A BRI
SRR R R, BRI AEHIREAL . A
YEI K, SR ARG 168 5, BREEFTHE N 15 cmx
20 cm.2022 4 4 A 16 HFpE, 10 7 11 HUkFR;2023
4E 4 A 9 HAME, 9 A 28 Hlkgk. X6 K IR
PRA) H R HAE L
14 HFmRESERUE

TR T 2023 4F 10 A FoRIOGR AR EE A
INX AR “S” IERAE 0~ 20 cm + )2 5 4N - HERE
i, TRATEAE I/ N AR . RER LA E
TR E HRT, BRER R BRGS0, i
2 mm if5, T 2R iRE s [[nF, 7R
INKCRAE 250 g i aE, HE 3 R, KR
AT KRR G N , 7536 2 p A B AR YR A
RS HIEAT PCR 9 58I T
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1 HERIEFELL R E K EE S
Table 1 Types and amounts of fertilizers applied in different treatments of field experiment
Ak AL B N AL St N =
M AARK M) EARFR ) N Bk kghm) N g RGghmy  <ghm) (kg/hm’)
CK 0 0 0.0 120 180 300
T1 6.0 0 37.8 82.2 180 300
T2 0 9.0 49.5 70.5 180 300
T3 4.5 1.5 36.6 83.4 180 300
T4 9.0 3.0 73.2 46.8 180 300
TS5 13.5 4.5 109.8 10.2 180 300
141 BIEfEEdsts REECERRIRREREE T 2
MR e )y ik 2% (IR F T i) 1,
2.1 EHiRUKREIELFER

Horr, pH SRR AN E 5 HL S 38R T H Skl o
HHLFR I EE RN E BN E ; 2R/ RH
2 [ AL RE BRI AE 5 A7 RO R ik R S M T 12—
FHE P B IEIE s BRI SR H R iR $e— Kk Ia ot
BB SE 5 KRR R RHEIIE 5 CO3 Rl HCO;
KR 7R T I ;. CU R FHAE R AR I 2 74D
SE; SO; KA EDTA H:lE; K. Na™ R JIA
FERINSE s Ca™ . Mg™" BF-RJH EDTA 355 ; CEC
K H CRR AL E
142 TEERMUAEYFER #F Illumina Novaseq
6000 W15, RHIBCK 3l 2 (Paired-End) X} 4
B 16S IDNA H:[A Y V3 ~ V4 [X PT93SN
1 pandaseq H /41 PRINSEQ #/4-%} Reads $f4% .
&, 75 97% WIAHRUKSE TR 91 20 AN [A] ) 45
SPRHIT(OTU), Fd T PRhERE e F R0, DK
AT 2R
1.5 HELEBESSH

KA Excel 2010 XHAI0E A TIC S g8 i HFn il
&, RH SPSS 21.0 #4777 25400, FF X Ab 3 A 2 5
#4T Duncan's ZH LK

=xE

F2 AREEITER

3 TLIAEH, S5XECK)MEL, B pH 4b,
IR INAAYE e A A FE X L e fb 2a MR A A e
WA AT, JH v i S 3R B AR AR e e R SRS A it
TG INFRAR 13.44% ~ 95.18%, FAHLE. &% .
fif AL AT RO | TSR B o Bl A AR AR U R A A
IR I0E AN 23 SIS A 15.32% ~ 72.43% ., 14.39% ~
40.59%. 0.73% ~34.76% . 3.17% ~ 45.20% . 4.07% ~
79.07%, 25 A HLYPEHAE S CK AR B[R] 22 53 He A 1 3%
(P<0.05), T4 5 T5 b ERGAS, ZRIAEE,
5 T1. T2, T3 RbEEFEARSFR I 2 5 (P<0.05),
Ui B A A e i 115 AR A 1T D08 $h 5 Ak - A~
PRIR, S RAFEFF ORI T AT e, — 3 PR R
HAE,
22 HFUAKALESES
221 JK¥EHEE AMEEINRAYE B S AT
THERIZO ~ 20 cmyKEHEE & REA —E K
YEF (L 1) 25 4 K ¥ PR 38 5 5 IN/NEI R Oy
T5<T4<T3<T2<T1<CK, 735 # CK AbFRFFAIK 27.78%
23.15%. 23.15%. 17.59%. 1.85%, P& T1 AZb#isk,

LU FERAFE

Table 2  Effects of different treatments on chemical properties of salinized farmland soil

Kb B pH HL 3R (uS/em) BHIUFR (g/kg) 2% (g/kg) Tl % 2 (mg/kg) HWE (mg/kg) HRE (mg/kg)
CK 8.21+0.10a 331.8+6.39a 1535+ 0.57 ¢ 0.63£0.02d 56.04+0.16 ¢ 13.36 £0.28 ¢ 172+742¢
T1 8.08 £ 0.09 a 2872+4.26b 1770 £0.32d 0.72+0.01 ¢ 56.45+0.57 ¢ 13.79 £0.39 ¢ 179 £8.11 ¢
T2 8.01 £0.06 a 286.4+6.40 b 21.56 £0.58 ¢ 0.76 £0.02 b 57.33+£0.38d 14.00 £ 0.44 ¢ 272+9.21b
T3 7.93+0.08a 278.4+5.08b 2343+047b 0.74 £0.01 be 5823+045¢ 16.44 £0.17 b 283 +£5.67 ab
T4 7.87+0.11 a 181.8+3.80 ¢ 25.56 £0.56 a 0.85+0.02a 7439+0.35b 19.09+0.29 a 288 £ 8.33 ab
TS 7.89+0.07a 170.0+3.07 ¢ 2647+0.48 a 0.88+0.02a 75.52+0.46 a 19.40 £ 0.37 a 308 +842a

T RPRIZUAR R NG G BARRA R AR B 22 55 1 25 (P<0.05); Tl
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1 FREAEXEFURETIRKFERE S ENFIT
Fig.l1 Effects of different treatments on water-soluble salt contents

in salinized farmland soil

HARA AL CK b3 5 5 25(P<0.05), Ui R
TIARAYE %] - R S AR AN ), S AFEFFRIAR
AR s — i HeAP Bt o] A SRR S K R o

222 HHERILE AN H& 3 Al H, 2R e+
FEA TR A BE b S 2 eV AR T . DB B T4 ok
F, J& CO; ffE, CK ¥l HCO; fil SOy MY

BT EAR, Bl AU 5N ARSI i sgm,
CI". HCO;. SO; & EBWiFEAT, 43 BT 13.08% ~
38.32%. 1.22% ~ 38.62%. 7.41% ~92.13%; 1,
K T2 4bFE HCO; F1 T1 4b¥E SO; b, HAYKbFE 3 Fif
& &S CK AbHZE 5 53 (P<0.05), DL T4 F
TS AbPEFRARKCR A XA

MIHE FLH SR, Ca® MBS T3k, Hik
N Mg, Bt AAR YR AR RIS AR RS I (3
Ca™ . Mg™ . Na' & — @R, 405 FE K
10.50% ~ 44.20% .31.28% ~ 66.48% .8.16% ~ 30.61%,
Hrp, BAHRKEEE Ca® FIl Mg® &5 CK AbBE %
5 (P<0.05), Na" & it{U T4, TS 5 CK Ab#i2z 7
B (P<0.05), T T4, T5 kb~ [a 22 A 035
K 5 22t i A AR I8 1< R R SRS AP 2 o ) 34 m Se R A1
JEBAIMPLRRAR, 250E —15.38% ~ 88.46%, Hi T4 5
CK AbFEYE 5 53 (P<0.05), T4 AbFi&Eim. £W
AR AR i T RS FE AT LAX £ AR Fe 3 7 & i 3
PAER, — 2 R BT RS K, SR LR

x3 FRLEXER

CRATEREE M

Table 3  Effects of different treatments on base cation compositions in salinized farmland soil

b3

Ca**(g/kg)

Mg (g/kg)

K'(g/ke)

CK
Tl
T2
T3
T4
T5

0.181 £0.004 a
0.118+0.001 d
0.101 +0.004 d
0.138 +0.002 ¢
0.162 = 0.006 b
0.142 £ 0.005 ¢

0.109 £ 0.003 a
0.051 £ 0.002 ¢
0.049 +0.003 ¢
0.037 £0.001 ¢
0.049 +0.003 ¢
0.075 +£0.005 b

0.016 +0.003 b
0.014 £ 0.002 b
0.019 £ 0.005 b
0.022 + 0.008 ab
0.031 £ 0.006 a
0.022 £ 0.009 ab

Na'(g/kg) CI'(g/kg) HCOs(g/kg) SO; (g/kg)
0.031+0.002a 0.076+0.003a 0.40+0.02a 0.42+0.01 a
0.027+0.002a 0.066+0.004b  0.37+0.01b 0.38+0.03a
0.027+0.001a 0.064=0.004b  0.39+0.01a 0.34+0.01b
0.028 +0.004a 0.059+0.002b  0.33+0.01b 0.09 = 0.006 ¢
0.022+0.001 bc 0.048 £0.004c  0.33+0.01c¢ 0.03 £0.003 d
0.021 £0.001 ¢ 0.047+0.001c¢  0.24+0.01d 0.03 +0.004 d

223 TEEMHE ARG AR A ¢ IS AT FF
XFER A H 14 CEC B B E MR AHRCR (B 2),
FAbH CEC MWKEI/INE: T4>T5>T3>T2>T1>CK,

3T CK AR TE 51.32% . 38.96%. 29.81%.

25.57%. 14.11%, HAAbHR] 225 18 3% (P<0.05),

1250 - L
d c £
10.00 - e ENES
5 £
&
3 750+
g
3
S 500}
m
QO
250
00 =1 T 13 1 T5
Kb E
2 AER4AEXFEFH KRB LIE CEC A5 0E

Fig.2 Effects of different treatments on CEC of salinized farmland
soil

iR KH T IEEEEEAR

SMEAHUERE NG , st bk i TR 16S
RNA &l F P&y fE s IHET 36 4
11, 98 44, 241 4~H, 340 MFHHI 516 A (E 3),
ABFGERTT TR VR AR FERT 1% M HE
LAY e S R R APk A T LA, LA IH R Others.
AL PR IR AR ST T TAHE], 11K AR = B R
T 1% WA 22 JE i '] (Proteobacteria, 16.37% ~

2.3

24.29%) . R #T B '] (Acidobacteriota , 17.63% ~
21.51%) . Ji 2k B [] (Actinobacteriota , 11.88% ~

e

17.61%) . % % ¥ '] (Planctomycetota , 6.47% ~
13.51%) . Z Hffi ] (Gemmatimonadota, 8.78% ~
13.00%). 4251 J(Chloroflexi, 7.71% ~ 10.19%).
AT HE ] (Bacteroidota, 3.70% ~ 5.04%). PEilE ]
(Verrucomicrobiota , 2.45% ~ 3.82%) . ZiEK & ]

(Myxococcota , 1.96% ~ 3.46%) . H JE il 14 ']

http://soils.issas.ac.cn



322 +

e %57 %

(Methylomirabilota, 1.81% ~2.40%).

AR LB R F EEHEAA T 3 AL T A
E—ENZES, CKAABNRATFI]. 2RI, %
W] TLA T2 AT IR B ETT . itk
I, T3, T4, TS A ARTEWRT] . BRFFEETT. i
LRTH ], AR E R 5 CK A B 25 5 35 (P<0.05).
Bifi 5 A AR S RN A FE AT, B3R AR TR B 16
FRERA LIS, LA T4 kbR (TS b Bk,
O3S CK ALFRER R 5.45 F1 2.03 NE > &
I AT BETRSE ke dse, DA T2 kb3 & . T4 Ab3
WZ, S CK ARy 4.96 Fil 4.43 ASH 531
FRATER T TAERT = B B 2 SRR AR 5, DL TS b PR
i, T4 AbEERZ, 4355 CK AbHEFEAE 3.79 i1 3.56
ANE G5 BRI — 5 S AAR e e TS RS AT 23 2
PR ISR BT ] | R T TARXT BRI, A
FITFERFFIAI] . TREE IR T THEVR AR

100
I Rl Bl
d b = other
751 ¢ d q < . Methylomirabilota
—~ € d © & b Myxococcota
X d Verrucomicrobiota
o . . . . . Bacteroidota
w S0rEg a g ° ¢ Chioroflexi
= f Gemmatimonadota
= e = Planctomycetota
a5 [ b c e d Actinobacteriota
Acidobacteriota
d 5 . . b 7 Proteobacteria
0 n n n
CK TI ™ T3 T4 T5
JLpii
3 [TKFET RS 3 B HER AT 10 (40 & B 5 4H B FNAE 3T
£/

Fig.3 Compositions and relative abundances of top 10 bacterial
communities at phylum level

24 ERYMEHEXZLTEAFEHEREMXR

HE 45 A PEAF XS F= BEHEAA T 3 A A 4l iR 22 S b 5
AHC T HEFR AL MR PEA TR OG0T , 255k 4 R
ILWIT 15 2R 5 E IEAHXG=0.811, P<0.05); BFF
15 13 pH B35 1EA(=0.969, P<0.01), 5+
FHHLF . CEC & HAHI(=0.949, P<0.01; =0.910,
P<0.05); W15 A L W2 1E A G (=0.845,
P<0.05), Sk E A (=0.956, P<0.01),

T4 ERVMSLIERAXEAMERZBHXR

Table 4 Relationships between bacterial different species and soil
physiochemical properties

pH SR HHE KEEE 2% CEC

BIEFE  ns ns ns ns 0.811° ns
AT 0.969™ ns  —0.9497 ns ns -0.910"
FLEEHETT  ns ns 0.845° -0.956" ns ns

Hee ok, A RIFRIRTE P<0.05. P<0.01 /K5 2456,

3 itig
3.1 ARIMEYVRERT T EL R R

KA 7T F AN A LR BE S A RO
AR S, FERAR 1 pH Al TR | A R 1
BRIy YN CEC. P 33k o3 Uy i B G
YER . ABEgEH, AMNEEINANLY R, 4 pH K&
ARAR YR S5 5 A A it T2 10 348 o S A ARG R 2, {EL
A AR ) 22 SN 2, 52 S I e A R —
#, 5T RMECORRFITLE A KR, Xl e S5A
BLL R B I A I A R L & WL AL b 2
H 230 B IR T X R, ELARAR Y e RS A A — 2 T
Jiti LU BTEARCR B 3, P RB SR A AR Y A R AR A1
NI T H3Eghi, e T RIEMER I ERRE Ty, A
MREAIR T 48 38, 3 5 il ) B U YR I 9 45
— 3 ARAR YR 5 G PR FF T AT HL RN 253 42
EVERTE L | it EEA TSRS, AU
LE 2 — 30U, B R AR TR i R AR FE AN N
Ao, EHEAMUT . AR, HEE . AR . i
A A RFERRE R, X5 AAYE A B = 5
JoT L S R G, SRR Y A T AT LA S A
PR TG T - A AL, H AN 2L A K 2 B
AT LA B 7 2 008 1) R TR 45 48 )
3.2 HmAENR LER SR Em

AR ¥ Ak A 48 v R 2t - PAR PR R R b
R —E R R A e R R, i —
FERAAY RS AFEFTE, H3ERZ 0 ~ 20 em /K
Wb S RAL, CEC ANRIFRE B &5, Xrlage
ARAYe e MBS AFEFF LR AR, B F2cHefig Jrok,
WG S T A R AR LS M, 3 T KBS
Uit , MMM T 3R 7 m) RZ WAL MR, FEAT
TIRERAIA . ZLE G TR B SR
R et A —H . LHEHEF25EDIR R B S
ER, TR R b mife, Rt . B
75U s e th, REARX B3 rfokIAEME KT Na®,
Ca™ . Mg™" SEMEmFEESY, BngilesE
K" SR Ein, Na° SEEHRESE, ca™.
Mg>" EH8TE 0 ~ 40 cm HJZHEAL, ABFTER A,
INIMAAR Y e M AFERF G, BHOKEME K Sy
i, Ca®, Mg™, Na" & AR, Xth5T
TH S 5 O B YT = O b DX e R i it R A 4 I
BRI B e BRI o 4 1 1 85 7 P A - 398 7
B, SR ek A SRy 1 B G E PO, AR
RIAMET, LT COy 775, BhnaHLkHb
4 CI', SO; . HCO; 7 50F B L1 S e A
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#, o HCOs BB F it thlie kK, Ry 3
pH W2 FEAGESE, ATREE H T A VLR AR AR e A
B RTRPEYIRL, 5.5 00 f 0 AFEFFECHESS . FERE
WHIERTT , fEdEa PRI HY, Rk T3
B, hoRER e I A OH, fdi45 - IEREE AR, X
SRR iSSP T a5 . BEIIAAR
T8 A1 SRR T %) i ) 2 81 P i M R O 14 1
X R E AR A — MR RCR, Hrh L
T4, T5 AbBRURFAES
3.3 ARMENYERN L IEMAEYEEEHNR T
AN [EIZE A B SR HLYRHES In 23 52 0 1= 58 A=
VIR IE 454, JH B s SRR, HE2 Rk
AR BT R, A R A ML R L 4
AE AR B AR, TR B RO | 3
Bl 3 5 - AR MR I 4R DA T AR gE
o U R e SR AL R SRR R
YR, £ A0 BT 1K AT 2 BEHEA /T 3 17 A L34
WREAEIEETT . BATHR] . ERET], SiigERo
+ . BRI ERAL £ P AR IE 45 IS Bl
ARAS YR S F1 S S FERt FH B B, TR AT L ik
PRI TAFDGS = BE SR8 0, AT 1T T DR X 32 45 A B
A, AT RER AR e s R RS AT A9 s n , A2 flf + 458
TR i 8 B W A K Tl BRI SR AR T
WL TR 145 & R B A o DL T R, AT
SeRI R 2 o A AL oy, BUORSNEA B Peis 53
fitt o AHICHEATZE R B/R, ASTERET] . i T4
XTEEES RIEA P A E IR EAG, H5OKE
PEER B B 00 AR OC ; T RRAT 181 1)V R S R AR TR )
R, H5 pH IEREMC, 5APLUEM CEC il
TR, X GRS 2 ECO B T A AL
Ui AR A e i F RS AR FEA R T E T i IX R i 4k

A IR L3 s w4
4 Z5ig
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