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HE.2007 4£4 H .7 AF110 B 43T B & HiAk i 6 3810 # i 1 B (Artemisia. ordosica) H2E 43 0 ~ 10 ¢cm,10 ~20 c¢m,20 ~30
em,30 ~40 cm 140 ~50 em 5 4> JZRE LG, RGBT T MR E A F AR (Arbuscular mycorrhiza, ffjF3 AM) H B 1Bk
WHERNIZ 00 5 IR FRAEXME, Z5PRRW,MERE AM R EEHFER 89.54% JOREFAFR N 26.24% , M E
FHF N 21.08% , AT HRER 2.91 ~6.17 /g 1, YiBITHERES AM REE R R FHAERR, NLEFRPILDEL 4 8 21
i AM ELH , H A ERBEE R (Glomus) A HE , HIRBER: (C. geosporum) N LFH T, MERE AM KA MREEREAVEH
W, F S TR TR IR, B EEREZ TR, R E MR MABE R ZRIK, FKAEX G,
5T EESHEMMER, WERESREFERAEO0~20 om LEFEES, ML ZRER IR, 5IRIGRESER SR
TEREEMBESBER, REERFZTRES, EKERER, SRESERNZEIOREFER S LR 0  DIEEE . AM
HEMTHESARBEMCHE, “HBEE RN L3 AM HEH% AL C SiAMFR 0B , NAE N 135 f i R I RETF
W bR — S RABIE o

KR AM ELH BRIEE R I 25 2010 5 1 8 s eI 3R
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Abstract; In this paper, the spatio-temporal distribution of arbuscular mycorrhiza ( AM) fungi and glomalin in rhizosphere
of Artemisia ordosica and its relationship with soil factors were investigated in sand soil north to Yulin city, Shanxi, China.
In April, July and October, 2007, soil samples around rhisophere of A. ordosica were collected. Each time, the soil was
divided into five layers on the basis of depth from top to bottom; 0 —10 cm, 10 —20 c¢m, 20 —30 cm, 30 —40 cm, 40 —
50 cm, respectively. The results showed that the total colonization rate (89.54% ), vesicular colonization rate (26.24% )
and arbuscule colonization rate (21.08% ) of AM fungi were very high around rhisophere of A. ordosica, and spore number
was 2.91 —6. 17 per gram soil, indicating that AM fungi established well symbiosis with rhisophere of A. ordosica. Twenty-
one species of AM fungi in four genera were detected in soil samples, the predominant genera and predominant species was
Glomus and G. geosporum, respectively. Distribution of AM fungi and glomalin was remarkably heterogeneous and closely
related with soil factors. Hypha colonization increased gradually with season. Vesicular colonization rate and arbuscule

colonization rate were at their lowest level in summer and higher in spring and autumn, seasonal variation of spore density
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was in a reverse pattern. Total extractable glomalin ( TEG) was negatively correlated with soil depth, the highest value was
in surface (0 —20 cm) layer. Easy-extracted glomalin (EEG) content showed a fluctuation with soil depth. The TEG
content was high in spring and decreased in summer and autumn. TEG and EEG were remarkably correlated with soil
nutrition, soil enzyme activity and spore density of AM fungi, in future research, they can be used as parameters to monitor

the development of AM fungi community, organic carbon dynamic and nutrition cycle in sand soil.
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AM( Arbuscular mycorrhiza) B 1Z /0 F LIBARR G S, 51 EHEYIY R BB LA A FRAE
YR ERAE K EA HAEERE XY . BrorRm, AM B4 K %50 5 SR8 G Sy s )
A&, AE AT AM BEEAS A B THEHATREREX AM BEE4ASIERK AM BEF 5 2AEY R EAE
EREY,

FRIEE R (Glomalin) 2l AM HE AN —MELREFHRHED, FEAET AM EEE LK+
BEJZEEHY 4R AM ELRAS B 9 A ) S AR BT AR M BB | 4R EE E 3K  p 22 R T A T A 4
J& , S HIEA PR, IF B H AR R K" ZERTRE ) , e R M T IE VRS540 i Fe 8 TR AR i ge g , 4R
FE R R . X EREERIOTI ST — 2 IR AM B 7E 4R R IR RS SRR IEER P ) M
FER .

HEVEASRGS, LIERE, TROW S —  JER SRR S BRSNS m - 8 R
fiti &% AM HA K AMERIE . HET, B XPEES RGP, AM HE IR K 14/ M) ReRE R
b | A B G 8 X B P A AR T JL IR YD T 85 (Artemisia ordosica)) A B 3 HE ISR EE AT, B TER ] AM H
R A= 25431 P 38 R X A B AR S A AR B2, D 7840 R AML BB SRR AR v A K R A SR
FRPRALRE
1 #HR5H=*

1.1 W5 RN S5 i

I AL T B PG MR T LR YD 3 (38°20°07 "N, 109°42'54"E) , ¥4k 1100 m, JBHEND |, AL B SR
VWE S+ m R R THRANASKES X, ZXET T2 ETRREES XS, ERKE
300 ~500 mm , FEZKAFEBRAEALFE NG ERAES], K 7 ~9 A Bk E S 24ERKE 70% 24, B R [E
2740 ~2962 h,&4E7E %8 2 000 ~2 500 mm, TGFEHA 134 ~169 d,

2007 4E 4 H .7 AF010 H 3 531 2E 50 by 5 A AR R oh AL 4 MRV 0.4 ~0.5 m JEIEE#2 0.6 m
LA ERImE, 282 cm FE L, M 0 ~30 cm 4% H 45, 3% 0 ~ 10 ¢cm . 10 ~20 ¢m.20 ~30 c¢cm.30 ~40
cm F140 ~50 cm 3t 5 N HE4HIREMERE LMD 1 kg, GRS EAMRMEEH, B MERER 4 K,
AR SE S E o 2 mm G 5 AT SRR A B (R R RN L T A B I , A o 7 SR AR T 1
em HREBE, FF BRARTE 25 2 W e B R U E

AN C FHESRRA AT, 158 pH ALY, R N Y Bk, L H6ER P IR S 40-
WS o FIBEB He e I RERE M IS/ 45 e 1 NH, -N i ickR . Flskok
f#) Tabatabai I Brimner ¥l EBEREE" . M ERRMEBEEREENT, FH 0. 1 mol/L pH 5.2 HIBERRZE rhil , Il 52 Bl M
WEEREGAT , FH 0.5 mol/L pH 8.5 f) NaHCO, fEZZ thilk . BTG YEEEAL(Eu) 850 5P H 5 /K% 1 pmol pNPP
(R R BERR —80) 1

AM ECH £ 58 %R $% Phillips Al Hayman 25552 o WG HAEHFREL 25 ¢ KT 358, FEIG I BUHT - HERE
BLEAE AM BT AN B TiC R TEE BE AT L PR SRET AT HE,

BRFET R Wright'™ ABHUS 9 David &y skl . HRBREE K (EEG) WE B 1 g AT
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+FiEH A 8 ml 20 mmol/L(pH 7.0) MATEEREHIZ $E5 , 76 103 kPa 121°C 55 T % L2432 H 90 min, J5
£ 10000 x g T #§.0> 6 min, Y4 FIEW; SIREER (TEG) WE: B 1 ¢ T £ FilEH, A 8 ml, 50
mmolL "' (pH 8. 0) KA B R MR $257] , 7 103 kPa 121°C 4514 T 3% 32 B 60 min, FF 5 & $#2HL 2 7K ;10000 x g
TFEL 5 min, IE FEW /3 BIREEEW 0.5 ml, A 5 ml D HiHE G-250 Je a5, 7E 595 nm KT
tefe, F4MEEBRR, Z D REEEE, SHMERLE, RIEREERSE,
1.2 HdEabs

BIEL Excel B35, R SPSS13. 0 WG+ HR 1417 B H 2K 5 22 (One-Way ANOVA) 4347 il Person
PP T o
2 GRS
2.1 HIEHEFHE R

Toh AR B - 9 IR 1 J - P A 9 B A A U AR TR, Rk P L C LAk N IR
B EREHG TEARZE 0 ~ 10 em LEA R KM, SHE LEZEF BEHME L EWRER /N, pH B+ /2 g
T REET, AT HIEBEEEZET A AE R R, REER P4 AM 10 AHIE KT 7 AHh, A
KRELER. BICHET AhE,BES5HEARERARE., HHENE4L A7 AFF,10 A 2 &R,
pH PR [E S (LR 4 A BE KT 7 AR 10 Ay, HHBE7 AMEe,4 AR 10 A%A -5, HER
EEARZFHAE, N7 H >4 A >10 Afy, HIEREEER 4 H >7 A >10 A6, BEBREEHEN 7 A
>4 A >10 A4 (B4 H EB LB EZR  MREHREEEERREK, B AR LmHEK.4 A7 AR
ERF 10 At

®1 HEREIEEFHZESA
Table 1 The spatio-temporal distribution of soil factors in the rhizosphere of Artemisia ordosica

T2 P FHLC BN THRE LHRRE R At FRVEBRIRRG R DAL

A Soil A Available  Organic Available Soil Soil Urease Acid Alkaline
Month layer P C N pH moisturer  temperature (NH; -N phophatase ~ phophatase
(em) (ng/'g) (mg/g) (ne/'s) (%) (C) pe/(geh)) (Eux107%) (Eux107%)

4 0~10 4.11a 6.14b 25.20b 8.00a 1.72a 11.00a 46.33a 143.57a 204.36e

10 ~20 2.45a 3.24ab 13.65ab 7.98a 1.47a 11.15a 24.37a 122.77a 82.77d

20 ~30 2.25a 2.68ab 12.25ab 8.0la 1.70a 13.32b 31.69a 147.51a 52.24c¢

30 ~40 1.83a 1.71a 7.70a 8.10a 1.57a 15.12be 32.42a 122.77a 11.18b

40 ~50 2.17a 1.90a 8.96a 8.10a 1.97a 15.9¢ 24.37a 112.00a 26.44a

-3 Average  2.57A 3.14A 13.55B 8.04B 1.69A 13.31B 31.84A 129.73B 75.40A

7 0~10 5.29b 10.02b 28.35a 7.60a 3.42ab 23.05a 44.86a 205.42b 242.01d

10 ~20 1.14a 4.36ab 16.80a 7.65a 5.22ab 23.20a 40.47a 126.46a 98.30c

20 ~30 1.05a 1.60a 8.75a 7.70a 5.52b 23.45a 37.54a 76.71a 39.08b

30 ~40 0.44a 1.09a 5.95a 7.71a 5.05ab 23.40a 2.36a 50. 66a 15.91a

40 ~50 0.54a 1.19a 7.00a 7.70a 3.17a 22.92a 0.84a 57.50a 9.07a

14 Average  1.69A 3.65 A 13.37B 7.67A 4.48B 23.20C 25.22A 103.35B 80.87A

10 0~10 6.57b 4.27c 11.55b 7.70a 1.72a 12.15¢ 32.42¢ 92.50b 105.41¢

10 ~20 3.07a 2.30b 4.55a 7.65a 2.50a 10.50b 17.05b 51.71a 69.34b

20 ~30 1.31a 1.31ab 4.20a 7.59a 2.37a 9.57ab 7.48ab 38.81a 46.97ab

30 ~40 1.29a 0.97a 1.75a 7.53a 2.37a 9.22a 6.07a 33.28a 28.02a

40 ~50 0.94a 1.10ab 3.15a 7.49a 2.30a 9.37a 6.81ab 37.76a 27.76a

14 Average  2.63A 2.0A 5.04A 7.59A 2.25A 10.16A 13.97A 50.82A 55.50A

[Fl—3%cE T /NEF RN R R A AR AR L Z7E P <0.05 KF 2R B3E, KEFRAFRRRAFRA GBI P <0.01 kP L2583,
T  Data with different small letters in the same column indicate statistically significant differences at P <0.05 in different soil layer, different capital

indicate statistically significant differences at P <0.01in different month; the same below
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2.2 AM HERZ 0

AM HH B EEB MWL EHRES M LER TR EES . M5 E R 3 5 5 i o il
BSR4 A 0~40 em T EHBEEHE LB EZER 40 ~50 cm L ZHEFEK. 7 AR 10 A& L ZH
THBZER 3NMETIMEEREO~S0 ecm FLEZEY LR EER. BFHEREKXEHINET AHHO
~10 em 12, WL EME TR, SHELEZFBE 4 AM 10 A 470755 Wk L2 mEm g, E
ERABE, 4 AT AR ERBEEREREENAEO ~10 em +/2,10 ARG HEAMEHIAE 10 ~20 em )2,
HEETZ MR, & LEREFBE ., ZIRBORER R R TIE s K 4 A hrEK(E HITE 40 ~
50 em +)2,7 A HEIAE0 ~10 em +)2,10 AR HBIAE 20 ~30 em +)2,

4 Ay B e R 2R T 7 AR 10 A4y, M7 A 10 A KBk, mEEEEE4 A
>10 H >7 Aty , MEEFERZ 10 H >4 A >7 A (HESFHARE, BFHELET ABZERT 10 A4 A
By BMIRBERELI AMER,HE57 AMI0 AHhEREBE,7 A0 AHRILEEESR . ZIRIOREER
BB E) AR AL T, & H [ 22 7 B

*2 HWERE AMEARNKEERNZTSH
Table 2 The spatio-temporal distribution of AM fungi and glomalin in the rhizosphere of A. ordosica

T2 HER R WLERE WIERE ABERR T

Ay Soil Total Hypha Vesicular Arbuscule Spore TEG ( EZG )
Month layer colonization colonization colonization colonization density (mg/g) e
(em) (%) (%) (%) (%) (1™/g soil)
4 0~10 80.592 +10.3  80.59a +10.34 40.54b +5.27  17.86a+7.9 4.9a+1.53 2.55¢ +0.08 1.27a +0.06

10~20 487.36a+9.45  87.36a+9.45 30.83b+12.5 23.38a+12.1 3.28a +1.07 1.76b +0.04 1.24a +0.02

20 ~30 87.6la +5.87  87.6la+5.87  35.16b +6.9 32.99a +8.4 3.80a +0.88 1.79b +0.02 1.16a +0.02

30 ~40 90.45a +4.09  90.45a+4.09 45.68b +13.7  29.77a+9.2 1.78a +0.68 1.35a +0.06 1.18a +0.02

40 ~50 77.9%a +£5.96  77.96a +5.9% 7.18a +5.02 4.52a £2.56 0.78a £0.27 1.75b +0.07 1.56b +0.01

35 Average 84.79A +£3.17  84.79A £3.17  31.87A +4.84  21.70A +4.1 2.91A £0.51 1.84B +0.09 1.28C +0.03

7 0~10 92.20a £0.57  92.20a +0.57  11.20a +4.55 6.13a+1.69  16.68b +1.31 2.11c £0.16 1.14d +0.01
10 ~20 91.49a +3.54  91.49a+3.54  18.64a +1.88 23.9a £10.6 5.8ax1.2 1.59bc +0.28 0.79¢ +0.03

20 ~30 92.24a +4.64  R.24a+4.64 26.24a +3.44 16.0a +9.2 4.01a £0.63  1.02ab +0.19 0.44b +0.05

30 ~40 95.27a £3.27  95.27a+3.27  27.82a+7.97 16.2a +10.0 2.65a +£0.96 0.37a +0.12 0.26a +0.02

40 ~50 84.47a £2.79  84.47a+2.79 25.44a +4.84 9.30a £6.57 1.68a +0.45 0.29a +0.06 0.28a +0.03

15 Average 91.13A +1.53  91.13A +1.53  21.86A £2.72 14.3A £3.59 6.17B 1.3 1.08A +0.17 0.58B +0.07

10 0~10 80.80a +4.42  89.80a+4.42 33.72a+7.4 11.6la £4.11 5.08a 1.3 0.42a+0.03  0.34ab +0.01
10 ~20 93.96a +4.94  93.96a +4.94  21.42a+8.6 33.23a +8.26 4.11a 1.4 2.24b +0.41  0.3%c +0.01

20 ~30 99.102 £0.89  99.10a +£0.89  29.44a +8.5 30.47a £1.23 3.17a 1.0 1.62b +0.29 0.45¢ +0.03

30 ~40 94.382 £2.06 94.38a+2.06  28.16a +6.8 39.55a 7.1 3.58a +£0.29 0.44a+0.04  0.33ab +0.01

40 ~50 88.7a +2.39 88.7a+2.39 22.60a+1.9 21.44a £3.5 3.53a+1.3 0.07a +0.03 0.26a +0.03

¥4 Average R2.7A +1.50  92.7A+1.50 27.07A £3.0  27.26A +3.8 3.90A £0.71 0.96A +0.21 0.35A £0.02

2.3 AM EFEME

ARE AL B 4 J& 21 B AM Hi , PRk IR & (Glomus ) 11 B, 7 52.4% , AT BBk ¥R (G. claroideum) |
YEFRFEE (G. constrictum ) | 35 H FRFE T ( G. conwolutum ) | 15 YR B & ( G. diaphanum) . K IR EE (G.
dolichosporum) 4hEIRFEE (G. etunicatum) HFRFEE (G. geosporum) . TiWFREEE ( G. magnicaule) BIRFE
% (G. melanosporum) ./NREIRFEEE ( G. microcarpum) [RBRFEFE (G. occultum) ; ToFEFE R J&E (Acaulospora )6 Fit
5 28.6% , BV XU ToAS BE 55 (A. bireticulata ) . Y131 ToAE FEE (A. excauata) \FL5E TCHE T (A. foveata) (BTG
TEHEE (A gerdemannii) JECBETCIEREES (A. laevis) Fi + TCAEFEEE (A. rehmii) ; J& B #1535 )& ( Scutellospora) 3
i, 5 14.3% , B K00 & E AR E (Scu. calospora) (L1 )& B f B % (Scu. erythropa) . i% W J& E fl F& & ( Scu.
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pellucida ) ; iE FEE )& ( Sclerocystis) 1 Ff , BV FARTEFEEE ( S. coremioides) , WIRBBAERET R TFRERZL NV E
TE AR B LS R
2.4 FARMESHT

RV TR (3R 3) , WL @R 5 TR IREG BRI BE R B TG M B2 A AHC . MRS HIRRE
BERARK, MUERRS HIERE AL C BEAAX, SRR BEAMHEX, BTEESTER
BEFAAR, 5 13EH P N AL CRRIEBEEREG AR RERR G I B3 EAHSG; 5 pH BE AR, 5
THR AR E B IEAHR, BRERRS LERBE AR, 5 HIEHEN P A 7% 8 BE EAX, 53
N EHL C.pH Al HIEEGTE MR B EAHK . SRR EER R M L H A N A VL CIRES . FRIE B BRES . %
PERERREG AN pH 2K B2 EAHR, 5 BIRBER R IR BF EAHX,

*3 WMERE AM ER5 THEATFAXEDN
Table 3 Correlation analysis between AM fungi and soil factors in the rhizosphere of A. ordosic

i LR MM OMEN ARG o SRS LR LR
A Soil Available  Available  Organic Acid Alkaline pH Soil Soil P .
Ttem Urease K density

layer P N C phophatase phophatase moisturer temperature
W% Hypha -0.072 -0.206 -0.173 -0.194 -0.282* -0.284* -0.066 -0.113 0.152 0.047 0.231
?@‘g -0.05 0.059 -0.107 -0.150 0.086 -0.136 -0.094 0.089 -0.234  -0.263* -0.183
Vesicular
VN5

0.012  -0.234  -0.160 -0.278* -0.23 -0.336** -0.173 0.169 -0.154 -0.306* 0.084
Arbuscule
TR
Spore -0.52** 0.39** 0.485** 0.640** 0.20 0.358** 0.694** -0.103* 0.133* 0.257* 1.00
density
%I?g%? -0.53** 0.33* 0.495**  0.508** 0.44*" 0.563 ** 0.560**  0.359** 0.105 0.009 0.287*
S HRBUR
P/ -0.20 0.23 0.463** 0.362** 0.36** 0.799 ** 0.376**  0.649** 0.030 0.102 0.121
EEG

* FIRWE ZIAAE P <0.05 /KF FA B EFEMKM: Correlation coefficients significant at P <0.05; % = F/RWH ZAFE P <0.01 KF FAHE
Z M Correlation coefficients significant at P <0.01; TEG = total extractable glomalin; EEG = easily extractable glomalin

3 itig

RIS R R, WERE AM E R S EFHR N 89.54% , i B FE %N 26.24% , NBUEFEZE H 21. 08% ,
HFEER2.91 ~6.17 4~/ 55+, GLBIHE R REES AM EETE B R34 G R , 33X 1 7T BEAR T w85 38 AR i
FEHEF BRI AR — " MEARE AM EE T8 B AR R B SR A IR S
YA K AM RV 22 RS 2RI L6 m , RIS 9] B R a2 57 B

TR 2258 T P E FHRAE 0 ~ 50 om +/R IR B EARM, XA RES AM HEEA S AV AR AR . WL
PR B 2R VEy AM Y RIE M B ZAE, MR — LR T, TURBGRIEE 1, AR
R B R RS T 0 RIS SR B MER A TIAE™ o ABUEFRMZE 10 ~40 em $k, X AT G- 5B
HRAM R A R, SRR Hh K B BE 20 MR T LS ATE . FF2% BE IR R (BB BAAE 0 ~ 10 em R)Z -,
FBE PR TR . X AT BB R R R LB, A T E S A LR E BN THREH
MR R BRI , £ ISR H IR ERE R RS T AM ERARKEF

BIUR, M2 e B FZRL, EEMKEZREIE N, KW AM ERAMEREZN=ENNERZ
PEREZF A A R IIBWIYE 2 . W3 5 R M NEUE T R R H B 5K, BEUEX S, 507 % R4
Ro B e HEREANE A RE 2 R E T, kb XA R EEEPE T ~9 A Gy, BN LA
T AM B KEZHE, ATHES HIREEAEE R EMCUUA TX— 5 ZF LK B T, 5 FHEY
X AM B PRSI D55 , 3% AT LA 22 5 B 2R NVBCE BB He R 5 43857 40 e T IR P 8 URE 545 B EIE
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Uk T AR B K, e R s 5, 4 AM K s Mok a9, AF T AM BE™ . 750,38
i R IR A AT EHEA T . MKV B, 4 AVRE .6 ~7 A AN RIS
K, DEAEKEE,9 AR EAAEK, 10 AIREILAEKIFFFHRET . WEERKES AM EHfTH
BERAFN 5 R EERNARRES, U LR EE K AM BREEIF AR AM BRI AERIE B
MBI, SURF R LIRS 18 B AERCRIL AR R4 RS 2] AM B A3 A I A ROR
SRR E

TIREGTE TIRY RIS M RE R A LS R E EEAE A, SRR T HIRE G R E R, R
BRI AE 7 ) R SRR B PR AR o ARRPE TR, A TR S TR 0 K RS YRR 2 B A C
P, R AM E R ECR 2 B R T B

HEARE SR EER S BRI, 56 7% X HIRA YL C RAME 3. HIRIREE
HEEEGE ISR, FIRRPESERMA LIRARBEERTREN 2 ~ 15 mg/g'™ , Lovelock %' #¢
VA R RS T ARE ZBUAE 0 ~ 10 om +/ZBRBEB/ R TSR 6.56 mg/g. Rillin 25 N\ % 3 [F AR FFHrHL
M Al RS RR A R , SRAR L IR Z B BB R S BAE 5. 68 mg/g 2oy, /R T IEMIRZ BBk BER
REEAS. 1 mg/g, AHFEO0 ~20 em +)/ZBIRBER TRRBUEMIEH , H&BMAL, TSR A
B XK,

WEREREEREMEERFARAEHABNFTEN, FEFRBES, AR S EREK. ShEme
BRI TR EEERARL . F A REERN 80% F/ET AM HiH LML 7R, LA AM
L T 2 T IR A ETE A ) (EAR S ML B A R A AR . AR 45 ST B R B b & A3 b
IAGEE A RBAREUE 1L ; TR R FRURTARSS , @B V22 s TIREHE MRS EAA T AM Bk 7 M
T, DR BEER S B T RME LA TR mE . &g LR 82N, Y A KRR A,
TR B R W

TRHRBERERET AM HE, 2 DA YUR R — D EZRE, KM A H T LR WRE , okl
& AM BT XA A K BRI A VR BE 508 N, 2 Dol A 0 1 2l 9 — b AR AR R LR o RV TR B R A SR B A
KEZSHESHERNTHRSEME LR ERERWHRMA R BIEEER N, BRERR SR dT
S S IEF=AERL, Z B AS COMREE  H IR BE BHE T REMHm ™ . SRBERMGRIOREE X
RELR & SN 13 AM B AR A DURSHAS , SR B3N S it AR , IR WA BAE O 3 B K T RE VRO OB
IR — B RAIT
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