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W . F 2007 4E 10 A FEIME (Artemisia ordosica) ¥ /3 A R LB 4 PNBLEIREHD , 43 I M O ~ 10em .10 ~20cm 20 ~ 30cm 30 ~
40cm F1 40 ~50cm + 2 REMRE L4, 20 BEH ML E R (arbuscular mycorrhiza, AM) HEFHME T 3 Fi L IREHE M. SR KH,
FEAFEHL 0 ~50em +EPMERR AM HEHZ EHRNRE, AU RSIEEN, HLEEFS5EREHEERE
IEAER  (HEZ VR EFFR S AM E 7% B A SR 1 2 [R1ER JoAH 5 1 ; 96 7 25 BEAE R IR A 3t B SR AR IR B [ 22
SR, 5 HEAVR ESBEHENA S BHE I EMHXRR, AT SIREFMBRERIRRENE A B2 Sk BEMRR
R, SRAEBERR IS 1 2 B A2 B 4 pH B B E N, 7% RIS B7E 0 ~ 10em R 2 1, I Bl T 3 E IR 4
PREAR . TIRERE T DIREERE R SR FEERMENAE, AR AM EES 5 LHERREHENEZERR
B S AM B2 A RIS ARSI RSN SRR ERE L,

KEEIR  ABE R BT 1 ; IR
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Distribution of arbuscular mycorrhizal fungi and soil enzyme activities in the

rhizosphere of Artemisia ordosica in desert
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Acta Ecologica Sinica 2009 ,29(6) .:3044 ~ 3051.

Abstract; Soil samples in the rhizosphere of Artemisia ordosica distributed in west and northwest China desert were collected
in October 2007 to isolate arbuscular mycorrhizal(AM) fungi, and to determine the soil enzyme activity in 0 —10, 10 —
20, 20 — 30, 30 —40 and 40 — 50 cm soil layers. The results showed that AM fungi had a relatively high hyphal
colonization rate on the roots of A. ordosica, and the hyphal colonization rate was significantly and positively correlated with
vesicular colonization rate. However, the colonization of hyphae, vesicles and arbuscules was not correlated to spore density
and soil enzyme activities, while spore density was different among sites and soil depths, and was significantly and
positively correlated with available P, N, and organic matter contents, urease and acid phosphatase activites. The
correlation between the spore density and alkaline phosphatase activity was affected by pH. The maximal value of spore
density occurred at the 0 —10cm layer, and then gradually decreased with soil depth. The soil enzyme activities showed the
same trend as the spore distribution. There was an obviously positive correlation between the activity of the three soil
enzymes and soil fertility. This suggests that A. ordosica could establish well symbiosis with AM fungi, which was the main

reason for maintaining integrity and stability of the desert ecosystem.
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FTERMF L2 EAAEE B E R E R Z —, 7RI R SE AR S8 8 B AT S5 A
YEJI E VDAY , Wi (Artemisia ordosica) X4 BBV H#: , MR LA . WMEZABMZET H5IEH
I T ELA ARG A B KUE VD 57K ARFFEE ST , BERB AR BE Sh Vb A B R B AR, IR B B VD H Y
TERT Y BRI K S R R RS R B

TEK ST JE R ZERURIZL R IR SR I T RN A5 B, 1 5 MR R (arbuscular mycorrhiza,
AM) B AR R A K IEEH Z Y . AM BEE K54 R EHHE SHYR AL B3t4
S R AR, AUBERCE A B TRIR O e SR M AR 1, T L RE 3R R AL O PE AN B 1 , b T 4 A2
BREDEAREEAEER " SR, WEARE L AM ELEREE WAL A S0 T i R S B
A8, X FEBEIR B M 5 AM BRI AE S R AR SR E I AR SR BT S AR A PR . TP Pt AT i — D) A
Yz i A BN A M A AL PR A RE SE R, 1R O L3R BB A AR o, H3RA IS 1 — B E AT LY
T R AM EH S R M AR MR ST i B2 S T AR S I R B B S R W s R S
B YT AR R 39 AM L 25 ) 20 A A0 SRS PR RIS, BTEE AR R AM B -5 IR B PR AR
KM, it —2 PP T LSRR SR DL A 25 2 2 R BUR AR
1 #R5HE
1.1 3 A R AR PR ik B

WE AR RS I8, RS, 1679 i RA B M B YR PGl 2 ((HAZEA BT E M
BEHL ) , BEEA ESBERDKAFYE, RP0MTESR DA T AR, 2R ML
REJE X [E 5, Ui B RS 1 ARIE M A T R, B R SRR AL
EERA XIS, 7 HIAE P E R B YT ST B SRR 2 T A B M AR ST ST v | BR P A M AR /N R DUBK
G T R BV AR e T — AN, TR AR P BR B S T USSR, 3t
4 MR, R 1 AEREREAIE S 0 ~ 50em 12 T AL R AT 291E

F1 FEHER
Table 1 Introduction of different sites
A MR R T4 &L
Mk ANR AR REESE en moem WA
b Available Organic  Available Soil Latitude X RO
. pH . Elevation Type of Distribution

Site P matter N moisture and (m) 1 "

(mg/kg)  (g/kg)  (mg/kg) (%) longitude " petem
WrFE vk 39°29'40" Wb+ Aeolian R/ Clumped
Research station 2.896 3.7 13.23 8.87 2.16 110°1122" 1280 sandy soil distribution
bk 38°22'54" JER AT £ R4 A Clumped
Yu lin 2.639 3.304 5.04 7.59 2.2 109°41"75" 114 Initial chestnut soil distribution
o3t 37°48'37" FatRest #5950 Regular
Yan chi 3.591 5.794 o8 9.3 3.4 107°23'39" 1350 Initial brown soil distribution
Wik 37°32'37" i RAFEE L SRS Clumped

1. .4 .4 . 1. 12

Sha po tou 657 3.457 9-45 8.96 5 105°03"21" 0 Grey-brown desert soil distribution
1.2 BRI

2007 FERKZE D HITE 4 MREHLASRAE 1 R 4 MR K /NE A 30m x 30m, M RE b FEHL R B 4 Wk B
0.4 ~0.5m JEiE EARFE 0. 6m DA b f)3HE AR, BEAE AR 2 30em 4b35 351, #% 0 ~ 10cm 10 ~20cm 20 ~
30cm .30 ~40cm F140 ~50cm 3t 5 >+ ZRE HIFAE R Y kg, BN TAFEEE 4 IR, 10 R RAERT ] b5 FIAR
FIESIRS B LR AR RE R I IR A B B SL I =, 4C R #0 LA BARXT, i 2mm
i, T R Fn AM BB 73 B s RARHE 5 A H2UE , T AM BB e 36 R 0 8 F R IE A
FEWER
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AR S B R R K O AR VI AR 1em AR BE, A KOH & B -ZLER H M BR VE A e B E R A LN
B RS ARG EE R o # 25 K2 1. Ocm K HILIRE T BHEE T VI, 3R A RIS S8 Lk
TEMRRE 2B R, MBI G MBI ARG, ] + 7 A - " SRR P ARSI A ES T,
FHHE AR E 7%

7 B I - PR IS RER B vk 0 25 KT L4 P i AM BT T 4T /0 B . 7EARRLEE T Bk
BAM BT, BT #E TS B E AT LR SR ETT AR TR,

FABRBR S ANIZ 1R -ARBA DT LB R AW, A 101 /KR 3R 2 1+ 3 pH, FH B4R BR PP 2 B 1k (S
W) W E A LR, PR R U A A o B T B £ W R 9 E (mg NH, N/
(g+h)) ™', Fidki#E Y Tabatabai &Brimner P EREEREE " o I%E BRMERERAEEAT, FH 0. 1 mol/L pHS5. 2 fELR
2 L WU R BB ME ARG I, 0.5 mol/L pH 8. 5 f) NaHCO,/EZ Wil . BTEMEEAL (Eu) 94 min 4 g 1K
fi#% 1 umolpNPP (X A BEIRBERR —41) M1
1.3 st

R 2 Excel B35 , 5% A SPSS13. 0 AW Ge i1 43 Ak 44 247 B I 3K 75 22 (One-Way ANOVA) 4347, A [A]
A F Z BB PIAH 73 7% A Person ¥, 2 8l Origin 75 #4458 o

+JZ Soil layer Z320~10cm B 10~20cm 20~30cm E30~40cm E 40~50cm

22
20 |t ST IR, &l
18 l ; § = i
@16 ] S \ \ § AN
2 14 v 5 % % = : § H
22 ] 25 o [AN || /AN © \i
212 = § N N\ E \ B
L2 i0H ; HE \ N E N E
23 | RN \ \ ] \ —
g 8n | | \ \ = \ =
5ot Y Al Ny = N E
- 5" = \ N = N\ E
4 H f/' : = § — \ — & —
> U % W % = % — % 3
o LU - 07 N = AN EH AN E =N7 N =N
BRgs Wbk b Wbk B Wbk dhib Wbk
Research station  Yu lin Yanchi  Shapo tou Research station  Yu lin Yanchi  Shapo tou
70 - 50
60 - 45
2 s w0} |
eg’ 50 ng 351
3% F K | ,
N &rﬁ 30 N |
,ﬁ%; 40 m; . % T g
B S 30 E 8 \ | |
RE 5 20 ‘\& |
g 20 = é 15 T ~§ - § :
" T e
5 § §
0 0 N N

WrF Hibk it WYk Hibk hith WYk

Research station ~ Yu lin Yanchi  Sha po tou Research station ~ Yu lin Yanchi  Sha po tou

Bl 1 R[EIFEH AM R T3 B A E i R

Fig.1  Spore density and the percent colonization of AMF in different site
TR BB PR MR (R IH)) ; Bar means standard error of the mean (the same below)

2 HREHH
2.1 AM FURTH TR AR 3 SRR 025 61 A
0 ~50cm +J52 ) AM BB T BB AR AT 19 (e R IR R A L B - T T R BE 80t > B
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FEuh > ISk > bk, MBS FRNBEITSE > WISk > Ak > i, AECE TR MR > YISk > BEges >
Hhith s B 22 SHRAE 4 MERIE T B2 (B 1) o 4563R 1 Al AL, B3 sr st e F e T 5 +
BRI S B UE L, 7K BB SR , 7074 BEAOR s AR BRI I AR I o

A REHL AM BB AT BE IR 28 5 R i - 9 T 2 AR A AN [ 1 BT « 14 B R R {EL#R o BRAE O ~
10em RJZ 4, B TR BEHE N T S22 DHE 3 5 R 22 € FELRRAE O ~ 40em HJRIHR , H& LR E T B2 5%,
40 ~50cm - JZUEA FEAG; B SRR LR BA 2T HRER H—Z00E . ABUETE R R E HBUE
30 ~50cm FHRIE 14,0 ~ 10em K=+ RMEAK
2.2 AIREGTE VR 2 E) A

HRIEAS [RIRE 3t 3 W 25 R, - SRR T e A T ARk P e PR 0 15 1 Y i R (L8 ) 7 R 0 A K [
(& 2) , HYCHBEFE o MRSk k. 456K 1 aHr AL X5 4 MR YR & B ZERRIEL. IR
IS PEE 3R > BEFEuE > ipk > Yk , 5 FIRE L 39608 B B 2 TEAR5C (r = 0. 966,p <0.01) , Y B ik
X - 3K 73 A8 A SURR s DR BRI AT PE(E D £h 3 > YISk > BEITss > Mbk, SRR pH B35 1E
F3(r=0.973, p <0.01) ; ERYEBEBRAG ) S ARG R UCHBTFES > $hith > W3k > sk, S AR
WEERIEAMR(r=0.924, p <0.01) , 57 [F)F:H + 3 a0k & Bt B FIEMR (r =0.924, p<0.01),

TSR DN EEAS ELREA LT UR IR R B EE RN, DRSS
TSR E IS, R ISR R A 5RSS  SRAE T RAL Ty o SEERSS SRR, 3 PR A AR R (B BT
0 ~10em RJZ +, B T MIRBEHE TR . BER HIRH AN, &M EHE a2 R (K 2). &~
[RIA: - 9 6 F) 2 B A LR AN [R] o DRl st , LSRRI PRl R T R B 1 8 BR B £ 7E O ~ 30em
JEBE L E AT R ,30 ~ 50em HZHETARE . EhitkEil 3 FhEHEMELE 0 ~ 20em LEHUM, BE/5 2L F

45 - 140 -

o B
ﬁ%\ .

[3S]
(=}

(=3
(=}

30 -

2 g
< =]
e X
Z =
X ga
# 2 25+ g5 %
= g 20~ ﬁg 60 |-
g b £ 40} . .
5 of 3 g
sL < 2 VT
0 0 1 1 1 1 1
1 2 3 4 5
+J2 Soil layer

160
140 | A
-0~ WF5E%E Research station
-o Hi#k Yulin

—x— Ehith Yan chi

-7~ ¥k Sha po tou

12 Soil layer (cm)
1 0~10
2 10~20
3 20~30
4 30~40
5 40~50

120 |+
100 |~
80
60 -

40 |-

DR
Alkaline phosphatase (EuX 107%)

20 -

+J2 Soil layer

B2 [ o S A

Fig.2  Soil enzyme activity in different sites
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Feto MUBRERHL,3 ARG MEARBE - I N YWk, T IRNRARE Ve BN B3, BERRRERE 1 IR
S 25 el o
2.3 AM HH5 HIREEE R AR

2 AL, AM HETE TR 3 MERIE S AR RS TR IRE R BE AR A TR E SAIUR S B’IE
WEFEo R AMPEL R IEASE, 5 90 & B AR & BAEDT TS s DSk At A% B 2 B
TEARSR s FEDT T ERAIVD ISk 3 At AR B AR VLR BRS39S 10726 B 22 B 38 Bl B 3 A SRS R 5
PEBRBR B VL5 1075 BE M SC 132 21 1 3% pH A9R20e , M ARE b (pH <8.0) AIEhuie b (pH >9.0) , Btk
DRRREGTE L5 70 1 B0 B AR, R AP kAR b ( pHS. 5 ~ 9.0 ), Bk e PR Tt 175 11 ot - 3 1) T
BE N ST R 2 B IR, 14 pH X9 13 B A2 i BEAE A BT 2257, i Aie b (pH7. 59) pH 5
BT HEEBEEMR, AR 3 M (pH > 8. 8) By K. 735, B FH R 5 T 22 2 JH RAE BT 5T
(r=0.694, p <0.01) Pk (r=0.61,p <0.01) it 2 BFIEAMAR, B MBANSEE RS M T5
JBE K A SR PETCAT AT AR A

*2 WERE AM ARSI HEEEHEXEST
Table 2 Correlation analysis between AM fungi and soil enzyme activity of Artemisia ordosica

HYBE AP AR

ﬁéﬂi" fiths i)% Wz YQQ A Available Organic  Available pH Zﬂ%ﬁ)ﬁ
Site Index Soil layer Hypha Vesicle  Arbuscule p matter N Spore density
WG Jig ity -0.647**  0.096 0.411 -0.185 0.671** 0.633**  0.051 -0.351 0.518*
Research station  BRVEBE AR -0.768**  0.378 0.188 -0.147 0.882** 0.934**  0.414 -0.822** 0.820**
Do B R -0.669** 0.106 0.108 -0.207 0.711** 0.739**  0.520* -0.683** 0.522*
HFR R -0.740**  0.271 0.262 0.102 0.756** 0.800**  0.288 -0.710** 1.00
bk Yu lin U it -0.810** -0.369 0. 160 -0.262  0.907** 0.766**  0.739**  0.287  0.041
FRTEBE ARG -0.770** -0.213 0.223 -0.398 0.911** 0.833**  0.775**  0.383 0.188
BB RR -0.866** -0.346 0.162 -0.272  0.809** 0.877**  0.675**  0.496* 0.252
HFR R -0.164 0.122 0.022 0.040 0.038 0.341 0.305 0.464* 1.00
#h3th Yan chi JIR -0.698** —0.067 0. 061 0.021 0.681** 0.687**  0.825** -0.560** 0.721**
FRTEBE ARG -0.507* -0.077  -0.050 -0.170  0.450*  0.426 0.481 -0.159  0.549*
BB RR -0.712** -0.010 0.164 0.063 0.680** 0.657**  0.782** -0.443 0.295
HFR R -0.574** -0.238 0.056 0.027 0.306 0.561**  0.443 -0.479*  1.00
Wik iR -0.703**  0.167 0. 081 -0.336  0.649** 0.789**  0.626**  0.065  0.741**
Sha po tou FR B RR G -0.826** 0.009 -0.157 -0.419 0.738** 0.908**  0.621** -0.169 0.582**
BB RR -0.817** 0.064 -0.133 -0.433  0.904** 0.924**  0.629** -0.023 0.822**
75 B -0.590** 0.210  -0.024 -0.340 0.800** 0.707**  0.503% -0.015 1.00

* FRNWH ZIAFE p <0.05 /K FA BEHH: correlation coefficients significant at p <0.05; * * F/RWHE ZAJFE p <0.01 KF FAHE
ZHHM: correlation coefficients significant at p <0. 01 ; )X Urease; FRI:BERLAE Acid phosphatase ; DM BRI Alkaline phosphatase ; 71 7% & spore

density

KBS FRYERERREG BRI TE M 5 DB AV & B A S B BN A S R E M B E R B EEM
K, UHBRVEBEERES G MERE RS 1R 5 TR s i & B AR B & IE AR, W] WAER I 2378 BT B A 458,
PFRBEE PSR 55 % T IERE R BE MR B . DRIEREEREG TG MEAEMT AR A 3 5 13 pH 2 B3 IEAHE, HE 3 4>
FEHLER 2 AR IR R
3 itig

AM E B A& BTG RS A B SR, HAFE NG BRIE 2 2018 MY A LI R I B E R, 4 RO R
AL, HETE 0 ~40em +ZIATRE W HE L E R, A HAL DB R I A (R G5 H—— 0 38 5 B, T
B 5 AM HEA BRAFR3EAEM, SR B 7B E e R EA RS R HIREEN R L E2REE W
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AESZ 21 EAEY A WA HIRBIGR A A, AM EL OB RN AM 0 A 9 2 vk 25 2 R0 L 9 3L )
o

T AR 2 058, MR AP HLS W] AR UK ) TC BT 40 /MR, 3 S 06 T R B0 DB K R IR AR TR
AM ECHIRME TRFR A AEAEIA . i ERBEEVE A FAMME 1.0 ~ 1. 7m {URE", W A MUAR S
Kik, JEH 20 ~50em W2, 4382 IV MR, IR 28 B i RIE AL, R BB /NG FRAY X AT R IE
REMERRFLERREGNERRREZ — BRITshi bt w22 €5 R 5B R 2 B IEAHX, 3
22 5 Fi #5 IBE R TR SR, U R 2 RA e EARBZIH R BRI MFIN , I A BIRE ALY
WIRTE o IBUEFE FR B R E H BUAE 30 ~50em + )2, AT RER M T 3 & WAUR M, HE R HANA KB #
BRI 0 5 2% B 4R L 1R B, 5 1 T AR S5 BRTE Al

AM EHEATHEAE 4 MR 25 B2, R FEMI R B0 T i i 3, X = SR PR
IR B B A S H T LR MM SR . hMAEH AP B IAARES -, A WU R A A
B TH A, hE R 2 [0 %R D 25 00 A, PR 025 1 SCIBR P 8055 T DR o B ALK =2 [ 1 3%
FRorEETE R IRTE G 516, RIS AM BB SR A HOBK 5540 , R 72 BEAE B K, T AR FH R AR/
B FT A bR - SRS R g Vb RS £ , R Ja MBS sh D+ Mirbk A JRUA SRAS &, (BAR BESU , +
PARAE BN ZE . VPCIAER TR T REEEE D b T X IR A 3 5 SO0 i X e & AR = 77
WEHLE A AREIFE ZAR LR, 3% 3 MAE bl 8 PR B0 25 (8] A i R AR D SR BE M o TRIRAEZSIRIE T , IR A
YIrhRE A REE B OB TR . B b oA i JR -5 4t T AR AR I A R iy — B0t U B 7 Tk 78
VEIE MBI AR P, AM B EEAE A, oA S{E BRI AT VR DR B AR S RN R E 24547

GEREY AR XA FFRAEHETE S AM BT % 5 B R A R 5038 B AR AR AR, B (E 340 ) BAE
0 ~10cm fy )22, HOE P 1 498 500 TR BE 48 1 T RAEAER , 5 Sardans™ BFFE L R —B. AM HE O NIF SR
WO EETERFE BTN REL 2D L SR AN EHE N B EEm . LREEES
RN TR, RS B TERR BRI PR TR B VA T 2 LA 5 B A LR & B AR & B R
FRYER PEREE MR, RU LA S AR UZ AR REDH AL, Hoh,4 F
¥tk 5, pH X - SRR A A A I 2 ) R MR R, e O T S P 5 ek - SR B pH B i 3 5
(B FE SR G E e ST BE pH 38 24, BRVERPRES S5 pH M RMEA B . LIREEE S LIRSS BA
ARFREMAIRKR , R LR E 20T RS, SR 7 Z MRS M E R AR

JOR G 1 S B - SR MUE R A S RN A LR R BRI e T . BEST R, AM H R 1
3 BE S IR P22 B TEAR G, AM BT - SR IR B P4 ST, A B T3 i X A S R R A
SRR 2 1 1 S P R AT PR IR —RK A B, A VUBETE DR BRI AR A REFE AL BT (A R
W TOHLBE . AM BB 2 75 RE SIS M S MR A B — BE RN R fB i, F S BT ST R WA AM B AT AR £
SERERRRIE M Y AR SRR, AM BB ZER ISR WS TR o O TR BSR4 TRV LA
HORIL, AT REAE AM EC BRI 1) J&] Bl 5 2 000 PR VR B R B , o - SRR ML RO e f i . AR WA HERR AM
FU T BRI 2 EL B R A Ao 000 B 2 MU SN , P R A7 SERIME R o s — P MOBTIERE ST AM H i {2
BE T SRR B YR A MR LR, X TR REA TR B AT REAEEE L.

TS ARV R T B B R B DL SRR EOAR R AML LI B 20 A A0S BRPEBT 5 A — R B AUSR A, ZE A R T
BT, AM KM REE AR, T EARRERN SHERRLEIA . AM KR fEEE A SR
BB Al , SEA AR RS , AT 5 1 78 BRI X SN AR ST R BE J1 . 204 AM B AR S
B RIS RS R EALIEAR , SR TR 4 R SRR, tR BURARYC T E R B U AR > SPUR
ZHTUHE AR ST > ARSI > USSR, d el W AR S IE S X, i T IR S RG4S
WATRRE , S E R AL RS LY, T AM BP0 FE BR A 3 58 RS A R YR RS
BE 548, 5 A RES KRGS T THRIBE T, 4E4r et L AR S R GE 4540 (1 SE B P A D REAG SE 1
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HABEEEL.
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