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FOR D EIIRE AM EERZ B 5%

WEAL" , H #, R A
(R GBI LB 071002)

HE  NRISEIEAYI VM ( Saliv psammophila) #RE AM ELTE %5 [B] /047 Al L E T4 506 H ,2009 45 5 HAE NS i BT 1B
T TC R 3 AMEEHL 35 0—10 . 10—20 ,20—30 30—40 . 40—50cm 5 P 12 REVDHIR Bl 3R REPIR T AM HEZ
()70 B 5 3R 7 AR OCHE . S5 2RI VDUIAR Bl AM EC 3996 145 22 108 1~/100g 1, SE3 B FH 2 61. 7% s VP15 AM
TR I A R A Y T BB TRAR , ASTRIRR s R R AR B XT AM I3 70 5 3 R i R AT I 5 S T, i R 7 28 B 0 o0 S A
R IAE 0—10em )2, TR L Z VR BN T B, BIRTRE A 725 8 0 2 8 T T RE M, YD HIAR [ - ek 55
(TEG) Fl Gy 1R B IR FERG K (EEG) &= 7E 3 /N M 34 B 4 2 i TR T A, S 38 1E 3 50124 0. 24mg/g F 0. 16me/g, i HHER AL C
23.6%—24.6% F114.9%—17.3% , HFSHFRY, HHEERL P i N 507295 B8 0 e, HEAPL C SHZEmMRE
FEIEASC, 5900 5 0 JE R 0 3 UM G 5 TR R T 5 0 28 5 R L 0k W S 3 E AH OG5 - BRIt 5 6 5 R R A
IEAHSG ; R RER R X MG REBORRE R S AN C B IEADE, EMAaHr R, LA C BRI MM N 2%
Wi FEBE 1308 AM BC B 43 A0 VG S i B2 R, 45 Rt — 2B R B A AR L = Z R N R R A A AM B
R R TR A B R R AR S A EER X,

KRR : AM FLTH ; PR 25 1) 20 A s VDA 5 PN 5t et

Spatial distribution of arbuscular mycorrhizal fungi in Salix psammophila root-

zone soil in Inner Mongolia desert

HE Xueli*, YANG Jing, ZHAO Lili
College of Life Science, Hebei University, Baoding 071002, China

Abstract: Arbuscular mycorrhizal fungi are important soil microorganisms belonging to the phylum Glomeromycota, and
have a ubiquitous distribution in global terrestrial ecosystems. They are a living bridge for the translocation of nutrients from
soil to plant roots and of carbon from plant roots to the soil. Glomalin is a recently discovered glypoproteinaceous substance
produced by hyphae and spores of AM fungi that play an important role in structuring soil. Salix psammophila is one of the
excellent sand-fixation plants that can not only well stand up to arid desert environment, but also maintain the balance and
stability of desert ecosystem. To elucidate the spatial distribution of AM fungi and glomalin and explain the relativity of AM
fungi and glomalin with soil factors in rhizosphere of S. psammophila, we sampled from three different sites such as
Heichengzi, Zhenglangi and Yuanshangdu in Inner Mongolia in May 2009. Root samples were taken from four robust S.
psammophila, and soil samples from five strata, from ground to deeper layers: 0 —10 em, 10 —20 e¢m, 20 —30 e¢m, 30 —
40 ¢cm, 40 — 50 cm, respectively. The results showed that a good symbiotic relation, intermediate type of clumping
mycorrhizomata, was formed between AM fungi and S. psammophila ; the mean density of AM fungi was 108 spores per 100
g of soil, with a mean of total colonization of 61.7% . There was no significant difference on the total colonization of AM
fungi among the three sampling sites (P > 0.05) ; but the spore densities of AM fungi differed significantly (P < 0.05),
with the value at Heichengzi ranking the first. All the highest spore densities were found in the layer of 0 —10 c¢m, and the

values decreased with layers deepened. The contents of total extractable glomalin (TEG) and easily extractable glomalin
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(EEG) were affected by ecological conditions, and also decreased with layers deepened. The means of TEG and EEG were
0.24 and 0. 16 mg/g, accounting for 23.6% —24.6% and 14.9% —17.3% of soil organic matter. Both available P and
available N in the soil samples showed a negative correlation on spore density (P < 0. 05); hyphal colonization was
positively correlated with soil organic matter (P < 0.05) , but was vesicular colonization negatively done (P < 0.05). Soil
phosphatase had a significantly positive correlation with spore density and colonization intensity (P < 0.01). Soil urease
was extremely positively correlated with the spore density and colonization (P < 0.01). TEG and EEG were closely related
to soil organic matter (P < 0.01). Principal component analysis showed that soil organic matter, phosphatase and available
N were the key factors affecting distributions and activities of AM fungi in the desert of Inner Mongolia. The results of the
study suggested that glomalin be an appropriate index related to the level of soil fertility, especially in desert areas.
Moreover, the paper revealed the relationship among the host plant, AM fungi and the soils, which might be significant to

promote vegetative and ecological restoration in deserts.

Key Words:; AM fungi; soil factors; spatial distribution; Salix psammophila; Inner Mongolia desert

AM (arbuscular mycorrhiza ) 5 & —2850 40 )2 GG W PR fE EAEPICN T Z N EERE, PR,
AM ECPE AL B AE S PR 20T 30 o0 R AR Wi, 1 AR A B, S b i T H AM BB
A B 22 AR IR TR F D8 K T 22 W 26 R 5 B TR 2443 WA I R PR I8, % TR 13854 [ Vb I st 3
AL IR, SRR FEEH X R Pk B AT A

AM BRI 530 A= G g6 e A PRGN 57 4 Fp AR S BT I s i, 0 DA 3R g i de o g8 12
LRk, EIN A E R TR A4 AM B 005 AR TP TR TR AR A5 A 2 SR GLIR I | AR | TR AR % I A
A R A K BEE LS AT AT B R R AR AR S O Y L S TR A ) B ROIR 0 9 IR A A
FHEBFFE A A0 S e = X iE s AML B A AS bR v 32 - R T A 0 0, DA R - R A ER R B R 1)
W,

UK ( Salix psammophila ) JEAMIEMINE ALY , 25040 T IG5 BV | LU oG R H 7R 465 1 A il 57
B, TR E N T RSB , A VO A U R R PO R A R R R AR R K
ik RV A TSR AR AR TR AT K N A A O T R R AR AER

AR08 2 XoF PN 5 v S T DX VDI BT L SRR R AR RN AT ST T AM LR S [R50 A 5 IR Y
AHSENE | DI Ayt — 2 [ B S A ) DA TRAR AN - R =3 Z R SC 2R, TR A AM BB 9 R A a5 1
A P A R A 2 T R A
1 Mel5H%
1.1 B8 XA

TR I S 7 PN 52 0T L SR Tk (42°097 N, 115°56 ) B bR i B3 TF 6 LI e (42°12'N, 115°
57'E) Moo AR HE (42°15'N, 116°10'E) . 3 Kb+ DL & 2 B 2 v oy 3 14K 1300—1400m , 4F
PSR 0. 1—5°C /K i 185—387mm , 7 43 FE AN Y ,6—8 H K (5 A 4F R K I 1) 70% Je Ay, 4E 2% K i A
1572—2524mm, JoREH 100—120d , Z KAV KA,
1.2 BEACREE

2009 4F 5 A, WAL b FEAL IO 1 R B VM R , 76 BEAE R 32T 0—30 em 3 Bl 42 - 58501 , 4
0—10 ¢m ,10—20 cm 20—30cm 30—40 cm F140—50 cm 5 >+ 2R E L FERARFEL 1kg, MR EH 4
W, IFIE SRR ] ORI S 01 20 o B R AR A BRI AR R AP i SRS % B4 I S2 30 % T s
4°C 3 #0512 mm 5, T RIEIAR R BRI RN AM B I 1125 B2 T 5 0 it ol 7 /5 WA S AR A
VIR Lem AREBE, HIF AM JLTR @ i 28 AR L o B 2
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1.3 A%k

AM FUTH 8 5l R AR YL B 3¢ Phillips 1 Hayman'” 5352, AR HREPEC 20 ¢ T+, AT 07 i
Mr-RERE B OBE 08 AM FUE B 7, R0 BBE N id s RO, LLAE 100g T R S N T

AN C FHERAN A LE: , T3 pH FHEL B, - 3Em N B 1k, 1R P AR IR S -
e L,

BRERE AL Wright' ' Al David 251" L INIE . HARBERERHE R (EEG) (B 1 ¢ KT LT+, A
20mmol/L( pH 7.0) BRI 4ME 257 8 mL, 7E 103 kPa 121°C 54 F 4RI 90 min, J57E 10000xg T &0
6 min, AR LIH W BIRFEE R (TEG) W B 1g KA T4, A 50 mmol/L(pH 8. 0) BIA IR fi= 4
7 8 mL,7F 103 kPa 121°C Z51F T 242 60 min , FFE & HEHL 2 1K ;10000xg F &0 5 min, W FIHR., 4>
FIH EIEH 0.5 mL, IMA SmL % 52 HE G-250 Y], 76 595 nm K F e, A4 MEEARRS D
Wrsd vk Ao bR e 2 SR R R i,

- SR BR B FH AR Y Tabatabai AT Brimner J735 " W 36 P DL AE 7 KT 155 3% 1h fiEfk PNPP 43 AE
Xof il T PR DT B (g ) Ferm 5 T SBE AR P BC#E Y Hoffmann 15 Teicher Fo @A 2 M | 16 PE LA v KT 5%
7% Th AR A0 7= NH,-N FIa R (ne) i,

K SPSS 16. 0 it @4 %HR 56 %5 4% £ 17 75 22 (One—Way ANOVA) | Pearson ¥ W W AH 5 2007 L 32 04
3T,

2 GBRE5SH
2.1 HRIEALHE

WREELERLFIH VMR R BERE AM I B 12 Y0 A S 700 (g T -2 MK TR MR, B0 A 3 4 0 200 6 ) B A e )
22 , AN BELR T 22, 2B A 206 IR TR 22 A8 DL JC IR TR 22 5 TR 220 1] 43 S N 40 B P9 i B 78 1)
PEASEBR FAE A SRR L, A, R UL 21 DAL T A7 A 200 160 PN 222 0 R 0 A 00 LUK R RO R 3=, 18 DL AS R0 0 O
(E1),

2.2 AM HEFERAS 5040

H2E 1 ATA R FEAE L YD AIAR () AM ELTR 72 8 22 5 3 . PRI M P 24096 728 18 de e, Ol 154 A4S/
100g +, i 3/ oo L ARREL . PRI THE A 7 2% 82 Bl 1= S R B 3G T /D ,0—10em 21 F2% 5 3% =
T 30—50cem +)Z ; IE WS 0—10em )20 F% B 25 = T 20—30cm Fll 40—50em 122 ; 70 L &R Hi 76
- 3 T T SR B BT R R (B8 30—40em T)2) ,0—10em HEBATFHERES THE LR, F—12ER
R ,0—40cm + )2, BINFHE % 5 B 3% & T o0 L6 ;20—S50em 1 )2, IF #5 A RE M 4 5% B W 3% & T oo
#,

ASTRIBE HiuR] | 702 5 FE R/ IMER U IE W 1> BRI > 00 13155 3 4 b 94 98 7 A 36 Bt - JR VR B8 18 o it T %
BRI PAE 0—10em + 2 ; B3 FREM 0—10em L2 W W EH R B E &S THE L2, IEEER 1 0—
30em 1R E TR P T 30—50em + )2 ;70 FARHEHEL 40—50em TR AR KB EFH . [7l— T2 AR
FEHE,0—10em 1 J2H1 30—50em 2, BRI T HF My 98 2 FE R 1 3 = T oo LAR.

LY TR AR R R 2 T T IE W AN G AR TR — R A ] 2 AR E T R 3 25 5 SR
T 40—50em 12 BA IBUES ; IE A G EARFEHD 30em LLF B YR A MMECE . [Fl— 2R
[FFEHE,20—30em )2, BT ARCE S 3 W35 5 T H e, e+ 2 3 HEMAGER R TR E 25

PR 22 R B 2 ) 25 T AR A AE 5 AR b ) AN ], SR IR A, 0—40em H)Z R Z MBS EH R R Em T
40—50cm + )2 ; IEWEHEAEHL ,0—20em 1 )2 TR 22 F1LE E J %8 I 3 5 T 30—50em 122 0 EABFE L ,0—10em
T R B A E R % 2 5 T 30—50em 12 ,10—30em 12 B 22 F1EGE % & T 40—50em 2. [F)
—HJZ AR, 0—10em 12J2 , T L ABFE TR 22 %8 58 %6 W 25 T 1E W0 ;30—40em 122, BRI HE ML TR 22 2
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1 DDA EAR 254 ( x400)
Plate 1 Arbuscular mycorrhizal structure of Salix psammophila( x400)

1B RHT 2. AR 22 ;3. TCMRB 22 4. W22 R ;5. BRCIR AL ;6. TERBSER AL 7. IR A 5 8. PR 04 9. RALI M3 (GS. Hi &
BYFL T H TR 22, HC . T8 2218 A ARG Vi)

F1 DUIRE AM EEZE S (n=60)
Table 1 The spatial distribution of AM fungi in the rhizosphere of Salix psammophila
= =13 :

PR So?l:f:zyer o A iz R Cﬁiﬁfn Sjijffty
Site Jem Vesicule/% Arbuscule/% Hypha/ % Total/ % intensity /(4~/100g)
BT 0—10 0.43aA 0.03aA 0.78aAB 0.70aA 0.69aA 303aA
Heichengzi 10—20 0.26bA 0.03aA 0.69aA 0.69aA 0.45abA 180abA

20—30 0.25bA 0.03aA 0.63aA 0.64aA 0.36bA 161abA

30—40 0.22bA 0.01laA 0.61aA 0.61aA 0.31bA 77bA

40—50 0.15bA 0.00aA 0.37bA 0.36bA 0.25bA 54bAB
HH Average 0.27a 0.021a 0.62a 0.61a 0.41a 154a
E W 0—10 0.45aA 0.008aA 0.61aB 0.79aA 0.62aA 196aAB
Zhenglanqi 10—20 0.36aA 0.003aA 0.65aA 0.75aA 0.60aA 148abA

20—30 0.33aA 0.005aB 0.45abA 0.62abA 0.36abA 81bB

30—40 0.17bAB 0.000aA 0.35bB 0.45bA 0.24bA 133abA

40—50 0.07bAB 0.000aA 0.38bA 0.41bA 0.17bA 80bA
YA Average 0.28a 0.003b 0.49b 0.60a 0.40a 128a

http : //www. ecologica. cn
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Fhi Soijl:lz)ifer i B L AR cﬁiﬁi Sijff_ity
Site e Vesicule/%  Arbuscule/% Hypha/% Total/ % intensity /(//100g)
JG LR 0—10 0.14aB 0.022aA 0.80aA 0.95aA 0.74aA 84aB
Yuanshangdu 10—20 0.08abA 0.015aA 0.71abA 0.72abA 0.53abA 34hB
20—30 0.10abA 0.028aB 0. 58abA 0. 58bcA 0.35bcA 31bC
30—40 0.02bB 0.000aA 0.53bcAB 0.53bcA 0.36bcA 44bB
40—50 0.00bB 0.000aA 0.39¢A 0.39¢A 0.20cA 23bB
PI{E Average 0.07h 0.008h 0. 60ab 0.64a 0.44a 43h

[EISNEHE AR/ TR F R [ — AR 6] LR AE P<0.05 K b 22 57 B35 ; RISIEUE A R RS 58 FOR ) — 22 A REAE P<0. 05 /K
R R

AM FLRH R Y B ) T 3 25 S ) — A Ml A= o B Bl - SR TR B3 i R R, PRI AT AR
H,0—10em 2R Y35 B = T 20—50em + 2 5 IE AL, 0—20em 242 43 ¥ 3% 5 T 30—50cm
T2,

2.3 BREEEH R LI W A

125 2 W, SR AT L ARRE b I 2 R T RAR T MLE B, DRI AE A M, SRR R
R BN R %, 0—10em )2 83 5 T 30—50em + 2 ;¢ FEEEHL 2R E B EE S HIRIEREE
F 5 RERPEE R AR RS A AUEEAR L, 501 AR 2 5 T SR 0 I D 5 SR R E W SR O R R
TE 0—10em + 2K KM, JC FHRTE 30—40em +2{EHR K, 20—50em 12, J0 F# AL SRR 2R 5 1
R RER W Em TH e,

Fx2 DUIRELTERFKESEZESH (n=60)
Table 2 The spatial distribution of soil factors and glomalin in the rhizosphere of Salix psammophila

2 1= TEG EEG Acid Alkaline Uﬂiffi Ali)iﬁlie Amﬁgﬁe (ﬁgni
Site Sofl Layer /) /(ma/e) phmphateje phmhaufe /(pgrg™ oft P N matter
/em /(pgs /(pgg i
b b)) +h™) /(ng/g) /(ng/g)  /(mg/g)
TRIF 0—10 0.33aA 0.23aA 42.68aA 46.68aA 0.17aA 7.20aA 1.29aA 17.29aA 1.34aA
Heichengzi 10—20 0.20aAB 0.15bAB 37.70aA 22.58bAB 0.09bA 7.34aA 0.78bB 13.02abB 0.74bB
20—30 0.15abB 0.13bB 31.80aA 17.12bAB 0.06hcA 7.35aA 1.02aA 12.46abB  0.67bB
30—40 0.12bB 0. 10bcB 31.24aA 11.22bB 0.02cA 7.36aA 0.88bB 10. 78abB 0.56bcB
40—50 0.09bB 0.06¢B 28. 65aA 9.72bB 0.01cA 7.21aA 1.01aA 9.17bB 0.41¢B
¥IfH Average 0.18b 0.13b 34.41a 21.46a 0.07a 7.29ab 0.89b 12.54b 0.58b
E W 0—10 0.22aA 0.15aA 26.36aA 30. 54aA 0.20aA 7.19aA 3.00aA 13.37aA 0.88aA
Zhenglanqi 10—20 0.15abB 0.09hB 30.21aA 10.09aB 0.08bA 7.21aA 2.67aAB 10. 71bB 0.51bB
20—30 0.111bB 0.07bB 26.57aA 9.80aB 0.043bA 7.25aA 2.56aA 10.57bB 0.39hB
30—40 0.12bB 0.076bB 23.43aA 12.01aB 0.044bA 7.22aA 2.90aA 11.34bB 0.53bB
40—50 0.113bB 0.081bB 32.20aA 21.91aA 0.04bA 7.23aA 2.99aA 10. 15bB 0.57abB
PIH Average 0. 14b 0.09h 33.72a 16.87a 0.08a 7.22h 2.63a 11.23b 0.74h
p ) 0—10 0.39aA 0.26aA 40.72aA 31.69aA 0.091aA 7.27aA 2.63bA 19.95aA 1.59aA
Yuanshangdu 10—20 0.371aA 0.252aA 39.65aA 26.09aA 0.095aA 7.28aA 3. 14abA 19.74aA 1.56aA
20—30 0.38aA 0.251aA 25.27aA 27.00aA 0.021aA 7.37aA 2.63bA 19.01aA 1.60aA
30—40 0.42aA 0.29aA 33.39aA 26.38aA 0.016aA 7.43aA 2.92abA 17.67aA 1.83aA
40—50 0.367aA 0.24aA 29.56aA 26.51aA 0.0laA 7.47aA 4.78aA 17.92aA 1.63aA
I Average 0.39% 0.26a 27.76a 27.53a 0.05a 7.36a 3.27a 18.86a 1.64a

TEG . MIKEE £, EEG . B BUk G &
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- SR Tl R il R A PR B AE AR b R T 2 25 e B R R AE SRS A ,0—10em )2 B E T
20—50cm +J2 e 12 2R AR E . Fl— L2 AR R B RR B G i 25 5, i 10—50em 12,
0 05 b B 5 R . 25 1 L AR

- IR B M AR Ml ) 22 S AN W 2 B R IR PR R %, R T 0—20cem 4 J2 IR I 1 2
T 30—50cm )2, IE#HEH 0—10ecm L2 R EFEHTHELZ, 6 LE& LER TR E2E5

+ 8¢ pH {A7ETC AR, 3 TR, Al — R A [F] £ 2 8 W] — )2 AS R A, pH (3500 B 3
25,

ANTRIREHi A, 0 B # | IF A b - S AN P T R T R — A AN 2 ], O P H RS
Z . [Al— T EARFEREH AL 10—20em F1 30—40em )2, 70 FEBHAL P B35 T B0 1,

T N JT B, B T e, R R 2 BT 0—10em L+ 20 N B S T
40—50cm +J2; IEWEHE 0—10em + )2 B EH T 10—50cm, B+ 2K, i N &5 F K (5 30—40em +
JZ) o [al— L2 AR, 10—50em )2, Bl N & R v T BRI e i

AL C S s FER R, 0 R T R TR W (Rl —FE A W] 12 PR R IE 8 0—10em 12
FAHLC REHT 10—40em +)2 T L& L2 TR EZES, F— L2 AR, L 10—50em 12, AL C
JC L 5 2 R TR FLE
2.4 AM HFEY5 -8R T M E

HH 2 3 AT 72 B - SR e R T | A ol I e A R A 0 3 LA OG5 R g 3 L 0 R Uk 3
TR W EARDC, AL P FIGRAE N G2 AR OC 1 9 A R IR A I 3 E A DG, 5 R R Wl R Tl W 3 LE AR
K, HHAML C B2 G ; ISTE 5 R 5 IR 02 1EAH G TR 22 0 B R 5 Tk P I 3 60 O | 5 TR M R il
AR BN 35 E ARG, S 0L C APl 2 il 2 1 A OG5 R0 7 R -5 ol e 1 T R DR A f 38 1B A G, 5
pH {E AL P 525 TR OC s (2 YL i B 5 T M WA R 6 ol % 1 It R IO ity A S 8 LR OG5 SN BR R AN ) $E K
BRIETE R 500 N AL C FIB i R A (o B B ARG

£3 AMERSTERFHXEST(n=60)

Table 3 Relativity analysis between AM fungi and soil factors

5iH HHL P B N L c flrmE PRYERERREG WMERERREE  IKAR
It‘ pH Available Available Organic Spore TEG EEG Acid Alkaline Urease
o P N matter density phosphatase  phosphatase
1T
HraR . -0.072 -0.186 " -0.010 " 0. 145 1 0.195" 0.261 " 0.470 ** 0.340 "~ 0.469 "~
Spore density
119 Vesicule -0.115 -0.104 -0.233 -0.278* 0.536** -0.213 -0.187 0.303*  -0.036 0.430 "
B Arbuscule -0.191 -0.039 0.087 -0. 006 0.239 0.030 0.016 -0. 157 0.239 0.277"
%% Hypha -0.253 -0.370 " 0.215 0.268 * 0.328* 0.322 0.357 0.334"" 0.328 " 0.339 "
SUEFH Total -0.258*  -0.2712" 0.142 0.170 0.405 " 0.247 0.262 0.221 0.405 ** 0.446 "~
(= i:g
11%5}.&}% . . -0.167 -0. 196 0.155 0. 165 0.345*" 0.211 0.218 0.340 ** 0.345"" 0.432""
Colonization intensity
TEG 0.071 -0.095 0.787 ** 0.985** 0.195* 1 0.977 " 0.187 0.519 " 0.118
EEG 0.045 -0.115 0.750 ** 0.976 ** 0.261°  0.977"" 1 0.204 0.549 ** 0.095

* FORWH Z T P<0. 05 KF EA REMFEN:; « = FORPIHZETE P<0.01 K EARBEMRE

2.5 HIENTARRIED T
1R 4 AT Rt 2 e N 7 2 ) — @ AHOCHE , -3 pH (B 5350 P B35 IE ARG ; IR N S5 AL
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C B PR R RN 2 5 TE R OC | 55 R MR AR Tt R M I I 25 LE A OG5 AT Bl C 5 M PR I AN 2 35 TE A G &
SRR PR TR it R AR 2 8 TE A G
x4 TEEFHEIXESH(n=60)

Table 4 Correlation analysis of soil factors

AHLC PRYEBEIREE  DREREAR G

Eif pH Aﬁlﬁi P Avwgflﬁlf N Organic Acid Alkaline [?Tji
matter phosphatase phosphatase

pH 1 0.260 * 0.004 0.093 0.013 0.023 -0. 060
HRL P Available P 0.260 " 1 0.022 -0.060 -0.235 -0.097 -0.021
Bf# N Available N 0.004 0.022 1 0.783** 0.083 " 0.333*" 0.269 "
A HL C Organic matter 0.093 -0.060 0.783 " 1 0.148 0.518 ** 0.058
FRVEWERRME Acid phosphatase 0.013  -0.235 0.083 " 0.148 1 0.017 0.467 **
B PERERREE Alkaline phosphatase 0.023  -0.097 0.333 " 0.518*" 0.017 1 0.206
IR Urease -0.060  -0.021 0.269 " 0.058 0.467 " 0.206 1

2.6 TEEHTFFERS AT

TR T IR0 R ARG P T R FARBL 4B s T REAEAE AR B TS, DR i 3 A3 4 BT, $ B
HEZAERIA R P LR A48 R, DAE 0 PE S kA B8 8 3N 1

FIF SPSS16. 0 GEit %t -3 R F-#E4T LA 430 AR AH SR R R T 1, 77 22 RBTRE R T
85% MR, A3 2 AN F0sY . RO B A B RR IR (A R STHRR L 5, ASERY 2 A F s O 22 B Tk
IR 87.06% , FEHUW £ A BEIEA [ Bt AR5 2.

ST, HEEA L C BRI BERR G AR N R I Wl R I A A Y 2 A (AU AE 0. 805—0. 957 ),
AP IRZ(0.604) BB F A, 11E pH (E IR B 8T, (BGETE 0. 604—0. 602) ,H 5 — F s b
SRR U HEANL C BERRES B N JE R T BE R e R ML SRR

R5 ERHEER HEETRE

Table 5 Principle component loading matrix, eigenvalue, contribution rate

PR{EI T Physico-chemical factors S—Egr PCI 5 Sy PC2
pH -0.399 0.662
HEL P Available P 0. 604 0.553
B N Available N 0.937 -0.071
FHL C Organic matter 0.957 —0.084
FRVERETRMAE Acid phosphatase 0.805 0.350
T PEBEEREE Alkaline phosphatase 0.951 -0.071
I Urease -0.228 0.604
FFAF(E (N) Eigenvalue 3.923 1.248
BTk Contribution rate/% 66. 046 21.011
3 itig

3.1 AM HEFEMES A5

R SRR HIRE S AM HRTE I R 434 0GR VIRV LS T ph AR S 1 TCET Al /AR G 4
S TN RS T K VR AR ZTAR N AM EC B P TR BR 4 2 A7 3R 5 [R] Bh V400 B AR 2 B VD 1T (7] T 42 i, 0T b TG
PR 243 S o T IV AR, B T AM FLR 1R 22 S VR I AR AR 4l A AR |, ROV R FFIEXT AM BRI 7
Ytl KA A,

TPHIAR R AEBE AM LR R YL B A0 (1) 1- 750 AR TRTARE , 1750 B AR 485 ) 4 T 3 g S LR | M 18 2 i), B AT i
22, AP BREE 22 YOI R IFAR 20 AM BLIE A= A7 B IR 8 | 32 B 1 T 24 I 2% %o AR 2R B fi =
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HUB LRI R, SCRB LA B 2247 ™ I8 208 Z AR R b SO R R A AR RIS | EAT 354 K oy AL e Rt g
i, PRARZE R A B S YR E 3 AR % DIAE OGS RVEHE A Y AR A0 IRY 25 2540 1 25 52 Tl g S B A A 17 4
F1 077 A 22 53 A FER (E A AR U A e 1k 10 25 S B T BE S IR AN R G5 M 28T R L & T IRAAR 254
FH S RIPIR R MY AT AR YL R S AN B S 6 R TCMAR E 18, i Ttk — ST

ARG R RIRE L AM B PR A7 25 8 A8 SR I K BRAE 0—20em ¥R+ 2, X T B & th T 4%
JZ BBUT 3R 2 (M B RS 78 5, 635 4 Rl SOIRBLLT, 1T AM B i S B A 2l L A S 5T
FE  AM LB e o RE B R 2 PR A B R AP0, T 09— SERIFST E  BE S AR  , E ARG, 5K
L FE KT, AR, S ZERAEE A S, A b VD AM I 1A di e o i R T AN PR BE A Bk
(A28 B, Q0 S L 0 1 B i A, 0L AR b R P R i, U R S A T [ I T A X S
XA REE SR A KR PR R AR PRIER BT DL R HEE SR R A A R S 56 S AME
RRGH A BT FAEPAR IR Fd nT ek B L e, X 5 80 AM B3 A2 2 5 08 B IR DU A
—,

ARG | AS[RVRE i A A5 PR B R - HE RO 10 AR AL 2 30 AM B 2 () S b i 2R A il o
AR A K P BB N AL C R T AR TR b (7R T IR TR AN S R T o AR, X
AT B B T YPMIH ) A K AE PR RS | A R R 4 SRR ) 1AM ECRA T35 S AN SR Al e
3.2 AM HE5 HERFRXR

KIEWFFTRI , AM BT % e skl 5 R R P 1m0 AR S5 RIS T — A,
-8 pH AR AM BB B ARIE B, AR 3 ALY pH 7E 7. 19—7. 47 Z (8], U BH btk — el 1 £ 45
HAM B AR S VPHIAR RIE AR R A3 AE R OR VD HIAR ) AM B TR 7R SRl A5 PR 0138 1 ) &5 S5 02
ANIF] AM B E X pH B IE B PEAS R Tt — D58 S AR AR g rh AM B 96 1285 B 5 K P 3 B A
K, PR EUR R A M REE P AR S AR R S I B T Rl o W 14y A AR AR W TRAR AR A A
Mo B Hissn, 2 5EaHL C BERREGEA IR N & P 58 e i AR B8 fe 220 387 A OGP A M th 22 B
AM B 3G sh 53X 3 A FEYIMSE . —EuBNA N0 C AR, X AM TR B 2228 K AR AR & & #0412
PR, AR 3G AL C R BRI S RN TR 22 14 5 5 AM BT SAE L BRI s S A IS AL
— BB IR AN E A DA R I R R ERINE 2 P S iRz i 2R N B 22, ik — 2 4k h NH;
IS5 A ZCE ) RN, SRR S LA Pl ¢ 4 P4 N AW AR, £ pH (Xt
i R BTG M S PR AL M AR B AL G A P L AML BT S5 A8 9 3 A 5 X AR A 42 e 23 R I g 2 AR R AR S
B, SR B RIAR Z I B R I, il e AR A1 TR 22 A WA R I ) s ML A A B T AR % o S
VSR I ol ol RIS T T, R R 5 7 10 2 1 O A e - M 2RO, B R e e, PRI, 3 A

S AM B TR X AR R AR Y FE FE , AM BB S5 A 36 AR B0 A S0 s A AR g, 4 v R A X
EFRY ORI B s v
3.3 EREERSEHANLC LR

ARG, VAR B - R 4 A 2Ry i Bl 2 VR T U, R BER R R A AE 0. 09—0. 42 mg/g Z
], XM 0. 24mg/ g, (HAHL C BILLE K 23. 6% —24. 6% ; IR B E & H7E 0. 06—0. 29mg/g 2 [i], -
HIME 0. 16mg/g, HAHL C HYELBIN 14.9% —17. 3% , X AGIESE T3R5 22 AL C B9 2R M4
B, WIGTE T B AUs TR PR S Bl & TR L X — 45877 R, & S ek s £ 017
FE, U AM BB P 222E KO R, I KRR P R AR R IR S AP R R ) R A E AR K
4 Zig

WS SRR T UOMIAE 5 AM JLIRE AR A8 A OC 3R ) AMD B0 1) 60 % 5 1 2 B %6 Bt e b T - 3%
FETTAS AL , ZE 80 H I 0 A 2 Ja) S B  BR5 IR - AR M0 AM B e TR A B A E i 8, e H IR R S i
R e R HEA L C HEDRIEAAES /. I, RSB Y 5 AM B A G R i vE IS A - R -

http ; //www. ecologica. cn



8

UL AF B IR AM B 25 (8] oA 2167

MR AL G W PCS R, AT e 0 I 0 AM JCR BT, fe e BAB ik 2 A A S s i S AR

References :

(1]

[2]

[3]

[4]
[5]

[6]

[7]

[8]

[9]
[10]

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]
[19]

[20]

[21]

[22]

(23]

[24]

[25]

Bagayoko M, Buerkert A, Lung G, Bationo A, Romheld V. Cereal / legume rotation effects on cereal growth in Sudano-Sahelian West Africa; soil
mineral nitrogen, mycorrhizae and nematodes. Plant and Soil, 2000, 218 (1) ;: 103-116.

He X L, Li Y P, Zhao L L. Dynamics of arbuscular mycorrhizal fungi and glomalin in the rhizosphere of Artemisia ordosica Krasch. in Mu Us
sandland, China. Soil Biology and Biochemistry, 2010, 42(8) . 1313-1319.

Ji CH, Zhang S B, Gai J P, Bai D S, Li X L, Feng G. Arbuscular mycorrhizal fungal diversity in arid zones in northwestern China. Biodiversity
Science, 2007, 15(1) : 77-83.

Shi Z 'Y, Gao S C, Wang F Y. Biodiversity of arbuscular mycorrhizal fungi in desert ecosystems. Arid Zone Research, 2008, 25(6) . 783-789.
Qian W H, He X L. Diversity of arbuscular mycorrhizal fungi associated with a desert plant Artemisia ordosica. Biodiversity Science, 2009, 17
(5):506-511.

He X L, Zhao L L, Yang H Y. Studies about distribution of arbuscular mycorrhizal fungi of legumes in Maowusu sandy land. Progress in Natural
Science, 2006, 16(6) . 484-487.

Phillips J] M, Hayman D S. Improved procedures for clearing roots and staining parasitic and vesicular arbuscular mycorrhizal fungi for rapid
assessment of infection. Transactions of the British Mycological Society, 1970, 55 157-160.

Danielson R M. Taxonomic affinities and criteria for identification of the common ectendo-mycorrhizal symbiont of pines. Canadian Journal of
Botany, 1982, 60 7-18.

Lu R K. Methods of Agricultural Chemical Analysis in Soil. Beijing: China Agricultural Science and Technology Press, 1999.

Wright S F, Upadhyaya A. A survey of soils for aggregate stability and glomalin, a glycoprotein produced by hyphae of arbuscular mycorhizal fungi.
Plant and Soil, 1998, 198(1): 97-107.

Janos D P, Garamszegi S, Beltran B. Glomalin extraction and measurement. Soil Biology and Biochemistry, 2008, 40(3) . 728-739.

Zhou L K. Soil Enzymomogy. Beijing: Science Press, 1987.

Cavagnaro T R, Smith F A, Lorimer, M F, Haskard K A, Ayling S M, Smith S E. Quantitative development of Paris-type arbuscular mycorrhizas
formed between Asphodelus fistulosus and Glomus coronatum. New Phytologist, 2001, 149(1) . 105-113.

He X L, Hou X F. Spatio-temporal distribution of arbuscular mycorrhizal fungi from Artemisia ordosica in Yulin of Shanxi, China. Journal of Plant
Ecology, 2008, 32(6) : 1373-1377.

Fontenla S, Godoy R, Rosso P, Havrylenko M. Root associations in Austrocedrus forests and seasonal dynamics of arbuscular mycorrhias.
Mycorrhiza, 1998, 8(1): 29-33.

Siguenzal C, Espejel I, Allen E B. Seasonality of mycorrhizae in coastal sand dunes of Baja California. Mycorrhiza, 1996, 6(2) . 151-157.
Biermann B, Linderman R G. Use of vesicular-arbuscular mycorrhizal roots, intraradical vesicules and extraradical vesicles as inoculum. New
Phytologist, 1983, 95. 97-105.

Wallander H, Nylund J E. Nitrogen nutrition and mycorrhiza development. Agriculture, Ecosystems and Environment. 1990, 28 (1/4) . 547-552.
He X L, Mouratov S, Steinberger Y. Spatial distribution and colonization of arbuscular mycorrhizal fungi under the Canopies of Desert Halophytes.
Arid Land Research and Management, 2002, 16(2) ; 149-160.

Feng HY, Feng G, Wang J G, Li X L. Regulation of P status in host plant on alkaline phosphatase ( ALP) activity in intraradical hyphae and
development of extraradical hyphae of AM fungi. Mycosystema, 2003, 22(4) . 589-598.

Dhillion S S, Zak J C. Microbial dynamics in arid ecosystems: desertification and potential role of mycorrhizas. Revista Chilena de Historia
Natural, 1993, 66 253-270.

Li X, Zhang J L. Contribution of arbuscular mycorrhizal fungi to N uptake by plants. Journal of Shanxi Datong University: Natural Science, 2008,
24(6) . 75-78.

Nie D G, Wang L, Yin C Q, Wang W D. Soil phosphatase activity and its affecting factors in Baiyangdian wetland. Chinese Journal of Ecology,
2009, 28(4) : 698-703.

Bai C M, He X L, Tang H L, Shan B Q, Zhao L L. Spatial distribution of arbuscular mycorrhizal fungi, glomalin and soil enzymes under the
canopy of Astragalus adsurgens Pall. in the Mu Us sandland, China. Soil Biology and Biochemistry, 2009, 41. 941-947.

Rillig M C, Maestre F T, Lamit L J. Microsite differences in fungal hyphal length, glomalin, and soil aggregate stability in semiarid Mediterranean

http ; //www. ecologica. cn



2168 A E = 314

steppes. Soil Biology and Biochemistry, 2003, 35(9) : 1257-1260.
[26] Driver J] D, Holben W E, Rillig M C. Characterization of glomalin as a hyphal wall component of arbuscular mycorrhizal fungi. Soil Biology and
Biochemistry, 2005, 37(1) : 101-106.

S 3k

1 BLEAE, R, SR, FATES, ZERebk, B PWHALTRX AM B EZRERTS. LW EREYE, 2007, 15(1) ; 77-83.
1 ARE, mAUL, ERRE. FREEARRG MR A, T RS, 2008, 25(6) ; 783-789.
1 B, BURAL. TERESTME R AM B 2. R E R, 2009, 17(5) : 506-511.
[6] BAL, BWFl, HET. LR TRHEY M EREE TP, ARFHEHERE, 2006, 16(6) : 484-487.
]
]
]

[9] &dndh, t3efl bk duat. hEBAEAR R, 1999.
[12] JAfLIE. -Hemer. dbat. RBlermmist, 1987.

BAEAL, B TEBAEYINE AR AM EA R S SR, A SRR, 2008, 32(6) : 1373-1377.

[20] Vg, O, EAE, ZRBERR. APPSR AR BAR B A R ARG M 4. TP R SE, 2003, 22(4) : 589-598.
[22] ZEfk, skMf. MBI RO R AIRIAE I RIBLE]. LV KRR, FAARIERR, 2008, 24(6) « 75-78.

(23] KRR, E5, FHEWE, TAR. ATEERHBERREE P LI R, A% 540K, 2009, 28(4) : 698-703.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.8 April,2011( Semimonthly)
CONTENTS

The relationship between Populus euphratica’s radial increment and groundwater level at the lower reach of Tarim River —«:+eeeeeeeeeee
............................................................................................. AN Hongyan, XU Hailiang, YE Mao, et al (2053)
Influence of elevation factor on soil profile texture configuration; a case study of the alluvial plain of Fengqiu County —«-+-e-eceereeeeees
............................................................................................. TAN Manzhi’ MI Shuxiao’ LI Ka]h, et al (2060)
Effects of ozone on AsA-GSH cycle in soybean leaves «+roeeeeeerereceeeeees WANG Junli, WANG Yan, ZHAO Tianhong, et al (2068)
The effects of physical and chemical factors on the growth and lipid production of Chlorella «=«+-+=x==+correrererrrrerereacanrciiiirannees
................................................................................. ZHANG Guiyan, WEN Xiaobin, LIANG Fang, et al (2076)
Response of net productivity of masson pine plantation to climate change in North Subtropical Region «+«+creeeererereeeeeerereneieniieienee.
................................................................................. CHENG Ruimei, FENG Xiaohui, XIAO Wenfa, et al (2086)
Soil respiration of Zoysia mairella turfgrass in subtropics «+-c=rrerrerrrrereeeeeeees LI Xibo,YANG Yusheng,ZENG Hongda,et al (2096 )
Effect of UV-B radiation on the leaf litter decomposition and nutrient release of Pinus massoniana «=«==+=x=wreeorreraraesreaeenecaeeeeene.
.............................................................................. SONG Xinzhang, ZHANG Huiling, JIANG Hong, et al (2106)
Physiological ecological effect of endophyte infection on Achnatherum sibiricum under drought stress — secocerreeeereesrseseneiiieiee,
................................................................................................ HAN Rong, LI Xia, REN Anzhi, et al (2115)
Zinc Tolerance and Accumulation Characteristics of Armillara mellea ++++++++++++ ZHU Lin,CHENG Xianhao, LI Weihuan,et al (2124)
Expansion strategies of Caragana stenophylla in the arid desert Tegion «+««+++++s++sssssssssrstemmmuittiiiit e
.............................................................................. ZHANG Jianhua, MA Chengcang, LIU Zhihong, et al (2132)
Effects of mixed plant residues from the Loess Plateau on microbial biomass carbon and nitrogen in soil «covrecerrerererereaeeeieneieeene.
................................................................................. WANG Chunyang, ZHOU Jianbin, XIA Zhimin,et al (2139)
Survival strategy of Stipa krylovii and Agropyron cristatum in typical steppe of Inner Mongolia ««=execorerrererrremerereernenereieeneenene.
............................................................................................. SUN Jian, LIU Miao, LI Shenggong, et al (2148)
Spatial distribution of arbuscular mycorrhizal fungi in Salix psammophila root-zone soil in Inner Mongolia desert — =+overeeeerreeeereeeeees
...................................................................................................... HE Xueli, YANG Jing, ZHAO Lili (2159)
An experimental study on the the effects of different diurnal warming regimes on single cropping rice with Free Air Temperature
Increased (FATI) facility =~ coeeeeeeeerrereermnereeni, DONG Wenjun, DENG Aixing, ZHANG Bin, et al (2169)
Endophytic bacterial diversity in Achnatherum inebrians by culture-independent approach ««+etoreerererereeeemreneiiieiieiiiieiee...
.................................................................................... ZHANG Xuebing, SHI Yingwu,ZENG Jun, et al (2178)
Hierarchical Partial Least Squares ( Hi_PLS) model analysis of the driving factors of Henan's Ecological Footprint (EF) and its
development SLralegy — +++«++++s s ssessessssses ettt JIA Junsong (2188)
Evaluation on spatial distribution of soil salinity and soil organic matter by indicator Kriging in Yucheng City «=«+eeeeevereeeereeeereceene.
............................................................................................. YANG Qiyong, YANG Jinsong, YU Shipeng (2196)
The toxicity of lupeol of Inula britanica on Tetranychus cinnabarinus and its effects on mite enzyme activity —=xwrorserererrerarsesreees
.................................................................................... DUAN Dandan, WANG Younian, CHENG Jun, et al (2203)
Abundance and biodiversity of ammonia-oxidizing archaea and bacteria in littoral wetland of Baiyangdian Lake, North China  «+-+----
............................................................................................. YE Lei, ZHU Guibing, WANG Yu, et al (2209)
Changes of leaf water potential and water absorption potential capacities of six kinds of seedlings in Karst mount area under
different drought stress intensities; Taking six forestation seedlings in karst Mountainous region for example =~ «-cocorererereceeceeees
............................................................................................. WANG Ding, YAO Jian, YANG Xue, et al (2216)
Comparison of structure and species diversity of Eucalyptus community =~ =+x-v+e-+ LIU Ping, QIN Jing, LIU Jianchang, et al (2227)
Ecosystem services valuation of the Haihe River basin wetlands ~-+---v+veee-e-- JIANG Bo,OUYANG Zhiyun,MIAO Hong,et al (2236)
Effects of Phragmites australis on methane emission from a brackish estuarine wetland -«+-+e-eeeeeeeeee MA Anna, LU Jianjian (2245)
Genetic differentiation and the characteristics of uptake and accumulation of lead among Camellia sinensis populations under
different background lead concentrations of soils in Yunnan,China — +r++sssssssseessmesammttinitiiiiiiiit
.............................................................................. LIU Shengchuan, DUAN Changqun, LI Zhenhua, et al (2253)
Comparison of zooplankton lists between Coilia mystus food contents and collections from the Yangtze River Estuary & Hangzhou
Bay  +eereeeee e LIU Shouhai, XU Zhaoli (2263)
Reconstruction and analysis of July-September precipitation in Mt. Dagangshan, China «=«sxsocerreeerrrrrarerenieieiieniiiiiieeee..
............................................................................................. QIAO Lei, WANG Bing, GUO Hao, et al (2272)
Analysis on economic and ecological benefits of no-tillage management of Carya cathayensis — =v=excorserererrremerermeaeeeeneaeicneeenene.
........................................................................ WANG Zhengjia, HUANG Xingzhao, TANG Xiaohua, et al (2281)
GIS-based analysis of the accessibility of urban forests in the central city of Guangzhou, China «orrererererereerresereniiniiieaeee.
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan,et al (2290)
Review and Monograph
Impact factors and uncertainties of the temperature sensitivity of soil respiration —srocsreesrerersrerarararaririiirieieititieititiettieeee.
.................................................................................... YANG Qingpeng, XU Ming, LIU Hongsheng, et al (2301)
The advance of allometric studies on plant metabolic rates and biomass «+++++++++sssserersmttmmmttinit i
.............................................................................. CHENG Dongliang,ZHONG Quanlin, LIN Maozi, et al (2312)
Practice and the research progress on eco-compensation for cultivated land =~ «=«+-+-c---- MA Aihui,CAI Yinying,ZHANG Anlu (2321)
Discussion
Soil water holding capacities and infiltration characteristics of three vegetation restoration models in dry-hot valley of Yuanmou --------
................................................................................................ LIU Jie, LI Xianwei, JI Zhonghua, et al (2331)
Scientific Note
Effects of secondary, micro- and beneficial elements on rice growth and cadmium uptake — +coreererereresesreniiiiiiiiee
............................................................................................. HU Kun, YU Hua, FENG Wengiang, et al (2341)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

ey T o o o | e 1Pl gt fr
1 EREFR 11764 1 BT 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N AR A2 1.733
4 (iRl Y=2gih 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
; JOURNAL OF INTEGRATIVE w2 T e 0,594
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 GEL /L0 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 1 ~ 9 JHiELE 9 AR E A A AT rb BEDRG SRS

GIBEDEME: fLUty HATHREE: XIKE B ¥

4 & % Wk ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

H31E ESH (201144 H) Vol.31 No.8 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
I EAEAREEE S Supervised by China Association for Science and Technology
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China VA, W

Hitik . AR FEIAR AL 16 5 Distributed by Science Press R (=)

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o =

EEJ% 1( QIO ) 6;"334563 Street, Beijing 100717 , China é —

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) E'f "(‘1 . ) @ cs . o =g
EsEIT HEERRE RS A WA JOUTETE ese. e T =0

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 ——

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =§
IT&2E o o Corporation N — N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	08fm+ml-zw.pdf
	stxb201004060532.pdf
	08ml-yw+fd.pdf



