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M E UAEREZMNREMAE FHFHF) BENFATHE, KAHERTAM B
HRRRABLERFETHG ST AL, ERKA BHEH A AM EH
BIFE DM ETERRABLEERIEERIN(P<0.05), 5 M5 R AELE KA N &ET
B2 (P<0.05) PR 2R — 3 4 T,0~10cm HEENBTFHE YR EEEMRELE
PRI P 2 (P<0.05)F T 10~20 cm #120~30 cm +3E B, £ H M40 5 M 438 % F th K
ZRHEREZE(P>0.05); FRE B E M AM B3 R BT F, B E LR EERKAN
BESFI>EEAMEFHATXE WM FEEREIRZABLEETHET N EALIASY
—EWENAE, ZHHEINWE L 6 AR AR kBEE HEREEMM
WEKFTENLTRPBEMN AMMEEFBTFEE FEEMREENYHALE , ERT
EMHIRANEERAREE(P<OO) WY METENEMELEREEAT,

KEHE AEREEH; AMEH; RARR; BRUED; S5 E 4

Temporal and spatial variation of quantitative characteristics of arbuscular mycorrhizal fun-
gi in Seriphidium-dominated desert grassland under different grazing intensities. LI Na-na,
LU Wei-hua® , CHEN Yi-shi, SUN Hai-rong, JIN Sheng-fei, CHE Zhao-bi ( College of Animal
Science and Technology, Shihezi University, Shihezi 832003, Xinjiang, China).

Abstract: We evaluated the response of rhizosphere AM fungi, root infection rate and seasonal
dynamics to grazing. Three dominant plant species ( Seriphidium transiliense, Stipa capillata ,
Festuca ovina, Carex liparocarpos) in the Seriphidium-dominated desert grassland were selected
as the research materials. The results showed that the spore density and species richness of AM
fungi and root colonization rate of plants decreased significantly with increasing grazing intensity
(P<0.05), and diversity index decreased significantly under overgrazing ( P<0.05). The spore
density, species richness and root colonization rate in the 0—10 em soil layer were significantly
higher than those in the 10-20 ¢m and 20-30 cm soil layers (P<0.05) under the same grazing
intensity. The diversity index showed no significant change with increasing soil depth (P>0.05).
Meanwhile, different host plants had different dependence on AM fungi, and the colonization rate
was in order of S. transiliense>F. ovina>C. liparocarpos. The spore density, species richness, root
colonization rate of arbuscular mycorrhizal fungi had a seasonal variation. All three characters
showed a “double peak” phenomenon, reaching the peak in June and September, which were
almost synchronized with the growth rhythm of vegetation. Temperature had no significant effect
on the spore density, richness and colonization rate of AM fungi, while rainfall had a significantly
positive effect on the colonization rate ( P<0.01).

Key words: Seriphidium-dominated desert grassland; AM fungi; root colonization; grazing pres-
sure; dynamic change.
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2585 T V55 R b 2 T B Y b 1Y) T 2 R
g1, o SRR TR LAY 4.25% , ST i R AR
RF  AEH G B R E POl A P b A
B (RIS, 1993) o SR, AR, T 480
WORASABAE AL, A2 w5 Sy F R I S V6 2 bR b ™
HA =T RE LA K AR 25 T RE ™ R H 55 , T ARY
Tk AL T b R IR AR 2 (Zhao et al.,
2007) . MWHEEZIR B, Ykh Z R0, ShR R
TSI, e i A v 2Lk o) B — A AN 25 T 7 1) T
FREEZ IR L, DIfe e Py Aok /D | A6 W) i PR AIK ( Meiss-
ner et al.,1999; I 4F,2005) , WAk, 520 8 i
TR AR S R G OGN T R UHE N PR R A
W R B R R 2 5 AR Re A A K
(%) T LR MRV B 2 N S AT K A A b iR
Ay, Horb ) g v R A AE Y AR AR LT
(arbuscular mycorrhizal fungi, K AM BB ) 7EFh S
R BRI W (£ 545 ,2013)

AM H & AR Y R SN, T AR TR
THRFAESREMHM AT RGP, AM EE AL
YL R Z B A Y AR 2R | 5 25 A Al i B 2
AR (T ERSE,2017) , AM ECT AT L i AR A
TR 22 38 TR ST TR AR 3 WA 2 il 13073 AR B B 45 e
MELAFI I I8 FRc R Aok 4 s A 1 37 43 FK
SPFRRCE, UHAEFR P Z 0 T X P TR
AR WS A2 A T B Ay W38 (R R ARAE , 2001 5 48 1k
85,2016) o KT BN AM BT Y 520 A 58 A AR
Z B2 EF AT A AR AW AL (Hokka et al.,2004;
Klironomos et al.,2004; Mikola et al.,2005) ., HHT,
UBCHGE AR AT AM ELTE 1Y 52 IR AFAE 3 > FEEW A
(1) oG #2310 R I AM HL e i & FP 2 L
FAzGes Ry B s ) i) e R &R A AT L
I R A P R TE 2 R S R B AM BB Y
B EEFIZ L R S s p AR R B AR (nER

W A YR R RN ) W LAE G O A A K
HAE B PEDE M RENS R AM BT B 18 22 1) A 4 F i 1
(R FI ST 6 5 5 A, 1 AR OB ) ) e
WA LS AM EL 3 48 7 (19 8 % Fl AR 4K (Trent et
al.,1988;Eom et al.,2001) . (2) 2 14 i 25 H
AM HIFM B GR, AT LB, B
YR A R AN AM LR 19 1R Y R d b
Z 340N ( Wallace et al., 1981 ; Gehring et al.,2003)
J341, Gehring (2003 ) 4538 43 Xt 37 Foft BT AR A7 47 1) 4
AR, A 23 Y AR R Z B SR B A

FHAH 2, AP Pl (0 4= G R A 32 3h W0 R B 1 52
Wi AT TR A H . Frank (2003 ) BF5E W,
T 56 ERA R b AM B R EE SR E
&, (3) B R X B AM B 0 R 1E TG
M, Rillig ¢ (2002 ) i 43 % 3 25 30 4F1% 07 ) & %
SCERAEE G A0 HT I, AR B B SR B AT S XA AR
FREREFERRERNEWIFARE, AX¥ER
tB RO S I B AN — B50RT B2 R B A2 B A B I R
FIZIR (Heyde et al. ,2017) , Horv, 2735 1928 (L Bl
B MR FEAK O RRAE I 2 PR 1 AR 4 1Y
AR KR EMEERAN AR, X AM B R WA K A
B HABKEE (KK, 2011) o BFFEIAN, AM
FLRAE T AR R R e A E W W i =1 sk (H
ANE ) 1E FAEY) R IR, A T 0 B (X
THHESE,2007) o HIBE AT UL, OC F28 18 e S o H
YR EIENS AM BE AR L3822 1 /) &R DL
Ko AM ECTE R Y 3R 04 2 PR AR b % T8 18, 1T B
ik — 728 Ak ik AR T L b A BN S R

N e - N 1D € i3 & 1 I B N v
SR, BT HY AR A | WA A [T [a] R0 2 ) R
JE EARE TR R I AM H YR ZAEE
RYLENA %R, LR AM BB X1 A4
(e BN - 55 , X6 92 288 e b i A SRR A K A
BAHEEREME,

1 ARMREHARTGE

1.1 BFRE IR 50 11t

IS Hb A B o] 52 U8 SRR S S ) MR 25 3 5
TRTBCCH (— KM ) (84°58'E—85°81'E,43°26'N—
45°20'N) , J& T e BT 500 . 4K 900~ 1200
m, PR EY 8 C, AP iR B e 7
A, k254 C, FREAKEDTE4.58 A, F 0%
JKIETE 187.33 mm, HHEMIRIEES 1, FHPL L LA
PRELLETE ( Seriphidium transiliense) NERERP | LIARA
BERSERL A PSR DIZER 5 e® |5 A& F
e LR R Z2 4R 4 | — 48 A I Sl ain A S i A )
P Rl A R 2 R 2

AW E 4 AR B ECHCR B, 73 5o i
HH(GL) (RO (G2) (L EE U (G3) AR EE T
M (GA) , Horp 82 BE T (G1) FTep BE L (G2) 4%
R BH 3% FE 33, R AR BE BH 3% (GISU) | 2 B B 3
(GISH) \"FEEFHIE (G2SU) (R BEEBIHE (G2SH) , T
W B A GPS AR LB . 7F 4 AU B
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AEBERE H39E 1Y

23 (A1 AR LAl L, e 88 03 st ) RUEE, I 2018
S5 A 1T H—11 A 1 B4 A TR M2, WA
FERFEARFGEE H FERAYREA,
1.2 HEMAERES A
1.2.1 TFERE TERMEHLIX BEPLI E 3 - RAE
RO B TE B AR 2532 (0~ 10,10 ~ 20,20 ~ 30
em) RAE TAERES B EARECCRE M LR SIRG
JE B EAE T 1] SE6 200 Rt
1.2.2 HYRERRE FEENCHXEEPLRE 3
Y (28 B0 R 50 HE R MR R B IRIEAR
R TEReE A EAE A B SL 0w AR R R
1.3 ik

AM LT L 19 73 15 R I 07 100 A - Fe o 20
B MR PE A sl g6 IR FRESS R AR KU
S S 24 3% S RRIESF , 2 B8 Schenck 55 (1989)
(R VA BRI HR L B 568 T R ) o AASE B AR T A
0y (INVAM) (http://invam. caf. wvu. edu/Myc-
Info/ ) A 181 B SCHR AT S o [A] I AE A0 8 ol i
T, TR EIC A 10 ¢ TP BT, %
A ) S TR L TR A5 % 58000 o >R AR B %2 L
2 (XA ,2007)
1.4 BdEsbr K geit

K Excel £ SPSS 20.0 Xt #da 414815347 .
AM E T 7% B R R B X AM ELE 2 RN
T H LA [v) T A i DA [+) = SRR B 1 SRy 5 i PR 36
AT 27 2500 0T, AR 22 42 G 8 LA [ Ji o J3E
FURIRNTE FAE YRR A SRy 5 o PR 28 A7 0 H 2807 22
S3HT, AM ELE A% B YRR R R R R YR
HIZE35 Sh 2528 AL A Origin 8.0 58 W, % A 11

®1 FEMHEE AM EEMHER S fRE

JEE I 0 AR 2 2 SRR Y 52 W SR T B IR 2R
R R BGHAT 2 HT

2 HER59Hm

2.1 AM HEETHIFE

3 o R TR i WSO B o g e R R
4 JE 11 Fp AM BRI, HPEREREE ( Glomus )
7 B, TCHE 2% 55 J® (Acaulospora) 2 Fi, N % &
( Entrophospora) 1 #', JR 22 % J& ( Archaeospora) 1 Fi
(R 1), NEHCKFEETT, AM B 5 1Y 554
AN, G1SU F1 GISH FEMuoM i fc 22, 3 A B 4 )& 11
i, LUK G2SH A 32 A7 AE 4 J& 10 #, G2SU
FEHIAFAE 3 8 10 A, G3 FEHIAFTE 3 )& 8 B, G4 #¢
Hife/ D2 @ 6 Fft, 5 Bl AM K AL TA7AE TR A
TECHORE LY 352 v, 53 53 R A 3R BE T ( Glomus con-
strictum)) JEE VY 3|45 B FF ( Funneliformis mosseae) | H3
N R 76 % 5 ( Rhizophagus irregularis ) | M 3% BK 4
%% ( Glomus versiforme ) | Y. 5% JC M 5% %5 ( Acaulospora
laevis) ,

MIFATIRAART | BEVE 3|4 45 AR e 7
TERTA REH R A L5 M ER ey 45 BREFS | MR
BRI ghERk s YT R OURE O %% |
P FRZERENAE L UL 5 375 ] 3K 98 o 0 i 3 7
HFE WA
2.2 JICBGREEXT AM EE T8 R ANR YR A5
2.2.1 JHCHBCEREEXT AM H S 7% WM s
JE R R 3R 2 BoR TR IRl — R
T,GISU G2SU ,G3 . G4 JHUHURE LY AM HL 11 8 1
BWELE 0~10 em IR B L FEH T 10~20 em
20~30 cm T4 76 G 1SH G2 SH AR 11O ~

Table 1 AM fungi species and distribution frequency in different grazing intensities

PEARRARE S AR Distribution of frequency (% )

Fungus species G1SU G1SH G2SU G2SH G3 G4
HERPEFE Glomus geosporum 50.00 58.33 50.00 50.00 25.00 0
HFBRYERE Glomus constrictum 66.67 50.00 50.00 66.67 50.00 50.00
EEVG S| e A Funneliformis mosseae 100.00 100.00 83.33 83.33 100.00 83.33
WHNARALFEEE Rhizophagus irregularis 94.17 100.00 100.00 75.00 66.67 75
1 RERHEEE Glomus versiforme 66.67 75.00 94.17 75.00 75.00 66.67
BIAEREERE Glomus claroideum 41.67 16.67 16.67 0 0 0
WEERERE Glomus etunicatum 50.00 66.67 50.00 33.33 83.33 0
YeRETCAFEBERE Acaulospora laevis 66.67 50 83.33 75.00 50.00 66.67
ML A FERE Acawlospora excavate 16.67 16.67 16.67 50.00 0 16.67
N %% BE Entrophospora infrequens 50.00 50.00 83.33 25.00 50.00 0
RS R Archaeospora leptoticha 16.67 8.34 0 16.67 0 0
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Table 2 Spore density, species richness and diversity index of AM fungi with different grazing intensities

27D + e TR B Grazing intensity
Indicator Soil depth

(em) G1SU G1SH G2sU G2SH G3 G4
7% 0-10 278.93+8.59 Aa  263.57+7.07 Aab 245.36+10.61 Ab  247.50+9.6 Ab  201.07+5.56 Ac  180.36+5.56 Ad
AM fungi 10-20 245.00+5.05 Ba  241.07+7.58 Aa  214.64+7.58 Bb  227.86+5.05 Aab 169.29+8.08 Bc  160.00+6.06 ABc
spore density 20-30 205.00+6.06 Cab 210.36+6.57 Ba  185.36+5.56 Cb  196.07+5.56 Bab 142.50+7.58 Cc  140.36+10.61 Bc
YRl 0-10 8.50+0.71 Aa  8.71%0.61 Aa 8.21+0.51 Aa 8.29+0.40 Aa  6.50+0.51 Ab 5.7120.40 Ab
Species 10-20 8.29+0.81 Aa  7.79+0.30 ABab  7.43:0.61 ABab  7.29+0.40 ABab 6.21+0.30 Abc  5.4320.20 Ac
richness 20-30 6.56+0.40 Ba 6.64+0.51 Ba 6.21x0.10 Ba 6.57+0.20 Ba 5.00+0.40 Bb 4.07+0.51 Bb
FARTEEL 0-10 2.25+0.15 Aa 2.16£0.28 Aab  1.96+0.11 Aab 1.96+0.11 Aab  1.87+0.01 Aab  1.72+0.05 Ab
Shannon 10-20 2.15+0.03 Aa  2.00%0.05 Aa 1.92+0.16 Aa 1.8920.15 Aa 1.53+0.06 Bb 1.56+0.15 Bb
diversity 20-30 1.74£0.06 Ba 1.85£0.20 Aab  1.73+0.22 Aab 1.70£0.12 Aab ~ 1.34%0.16 Bab  1.2420.02 Bb

T AEIRE 5 REFROR Rl — Om T R 5% K b 225 B35 (P<0.05) , AR/ ING “FhEFRRTE A — 1 IR BE R T 405 BEAE 5% K-

I 255 . # (P<0.05) .

Note: Different capital letters mean significant difference in soil depth at 5% level under the same grazing intensity (P<0.05) and different lowercase let-

ters mean significant difference in soil depth at 5% level under the same grazing intensity (P<0.05) ,

10 cm f1 10~20 em HIEZ WM FHE B EF T
20~30 em T2 AM H WY AP £ 8 ETE GISU,
G3.G4 FEHL 0~ 10 em F1 10~20 em 323 B #7
T 20~30 em T HE)ZE, 7E G1SH, G2SU , G2SH #F Hh
0~10 em 482 B E = T 10 ~20 cm 120 ~30 cm
T2 BRI B A AR R - 2 K
A A AR LA (HER [ORE ,0~10 em 12
AR E I = T 10~20 em F120~30 em HIEZ,

AN A B X A6 8 R R AR TR
A WE (P<0.05) , GISU I GI1SH HUHURE Hy
32 (0~10,10~20.20~30 cm) [ AM E 17
R B, B W E ST G3 G4 U b
AM ECBH ¥ Fh & BEAE GISU ., GISH, G2SU , G2SH
JICHORE b 22 (R 35 0 25 S B B3 3 T G3
HI G4 T ARIEBAE GISU(0~10 em) JRUHCFEHb B K,
G4 THUBURE MR /)y, SRR TR Tl A58 B %o i Ak 6 4K
WA BERW,

J61F- %% B AN Fp = B AR G1SU M1 G1SH 4K

£3 TRMHEE AM EENARBEEENRANERE

X HTE 0~10 cm 32 8 & & T HAB AR X ; [7]—
URCERIET IS 2 R 22 S AR B, Al
1o FE OSSN i A 25 R A IR, i L, AM
L () A E5c R A 3 R A OO T RS R
[ETE N

2.2.2 R EEXTR RN E FAEYR R ARG R
M) = SRR i W B TR A 1 TR AR AR 2R v 1 B
M5 s BRI SRR — A E R, K3 B
N HETE GISU Al GISH F I A B R Y%, B
R T AR X, HLR 25 O B 3 R AR YR
AW BRI £ 50 3 2 A K AR P (ED GIsu
G2SU) ,G1SU FEHE A 1R 54 28 5 35 = T G2SU #f b
FIEMRYCRAE GISH a7, & T G2SH,
G3 G4 FeElb; & AR & B0 A 50 B B
YL R R B R B 1 3 R AR e o i I,
Il s} 2 B, Tl — i B A X, 2 BAR AR e R A IR
W B8 SE S ~ 3> Bl WL, e
TAME X YRR MR G, Bm ERY AR,

Table 3 AM fungi colonization rates of different host plants in different grazing intensities

o fZYL3E AM fungi root colonization
Plot HE B2 FH L
Seriphidium transiliense Stipa capillata Festuca ovina Carex liparocarpos
G1SU 72.43+£2.22 Aa 63.43+2.22 Ba - 54.00+2.63 Ca
G1SH 71.93+1.52 Aa - 63.79+1.92 Ba 53.57+£1.41 Ca
G2SU 65.36+1.31 Abc 58.29+1.62 Bb - 46.64+£1.92 Cb
G2SH 68.36+2.32 Aab - 57.07+1.31 Bb 46.21£2.12 Cb
G3 61.07£1.72 Ac - 51.29+1.01 Be 37.50£1.72 Ce
G4 55.43+2.42 Ad - 43.86+2.22 Bd 30.64+2.12 Cd

T AFKE FREFRRA G FAEYAE 5%KF- 12557 B3 (P<0.05) , AR/NE FREFRARBIGR B 5%7KF 12557 B3 (P<0.05)

Note : Different capital letters indicated that the difference of host plants was significant at the level of 5% (P<0.05) , Different letters indicated that the

difference of grazing intensity was significant at the level of 5% (P<0.05).
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Fig.1 Dynamic changes of AM fungi spore density and
species richness under different grazing intensities
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4 SEBEEFERTFEEVHSHEMRRELEZE
IR RAFEXLRE

Table 4 Pearson correlation coefficient between climate
factors and spore density, species diversity and root coloni-
zation rate

frEE O A £ B
o FEE BRE R R
density Species Root Root Root
richness  coloniza-  coloniza-  coloniza-
tion of tion of tion of
S. transiliense F. ovina  C. liparo-

carpos

APYiEE(C)  -0.136  -0.060 0.234 0.151 0.253
Average temperature
AFEFER A (mm)  0.617 0.561 0.958** 0.931** 0914**

Average precipitation

fFH R 1 0.973** 0.805*  0.831*  0.844*
Spore density
/LY 0.973** 1 0.781*  0777°  0.830"

Species richness

*P<0.05, " "P<0.01.

S BAT W A IEASR , BOR ARG R B, 5 3
FAEYIAR R B4R Je A AR 2 35 IEAH OC (P<0.01) 5 48
TR S YR R A IE A O (P<0.01) 5 4
THRBEMY M SHEYR AR IR 2 B EA
X (P<0.05),

34 8
3.1 JACHGREEXT AM R EOR AR YR AR
AM ECR A O B M 2R 25 AR G R R Y A R 4 4

B R E AN AT VR, ad B A
PAA R I, AR X AM B E AT 4 & 11 3L
R E ( Glomus ) 645 A HCHURE b 145 43 A
HAapfhmas gy, X HEAF (1999 ) X v [ $h ik £+
R EAE Z I Glomus Fl Acaulospora RS R
SIS X S ARG A 0 25 RS,
—HUEL T Glomus 781 5358 h HL A 3R 19 38 N
Ae 1. AWFIEE LB, [F— R E T ,0~10 em £
R 96055 R Rl A B ST 10~
20 F120~30 em H3E X 0] BESE T s e b A
PIREE IR R F MM TE 0~ 10 em HIEJZ N, AM
HEMA T LE 0~ 10 em 324 F T 11 F2F
TP Z A R E ST (Guo et al.,2008) , 75
AN BT AR AR AM EC R S R B B —
BIRE X AM BT ) Z AR A AR AR 2 1Y
Wi, CARFTE I, o B Ao b AR S R B A
R IR, PR 254, AM B0 1) 7 1 g
i LA A A7 ) R A5 R R AR T 8 2 g 2
(ZRIRAT 45 ,2005) . AL R W, e 7] — 4%
2 BEE BRI R TR SR E T, —J

T 7] BB T 5 F BRI FIOR 0/ T ARl T 1
B H G TR A TR R WCE =Y (Rl
&AM HEA KT C IR |, 2R R &7 A e
B R B DA S AR LR TE T AR 2R PN A A R
(Frank et al.,2003;Barber et al.,2012) ., 75— J51H,
K BB U T AM B B RN i ) g
B, JUHE K pH R 4 358 5 52 4 46 ( Xiang et
al.,2016) , VFZMH5TIESE T pH X AM B3 1977 18
I 22 9 R A KA 3 A S, L 2 B R
(JSEEMSE 20125 Xu et al.,2016) . AM ELEGHFh
B BN REERS B U 1 A K BB LR, ARk
AR E(C1=62>G3=G4) , H AR HUHRE L Yy
TREVE 20 BN 43 A1 45 AS M T, 33 AT LA 4% e 430 RF
AM ERFE A ARIRE (£ 1),

Xof 2 T T Ml 3 o BB AR ZR AR YR A
FE R FERCHOE TR ISR, AM LR AR R AR YL R
VR, R 2 B, R TR RE A 7R TR — R T
TR R YL 258 M BUIRAR N 2478 >
FIE (B SER, AL, AM ELE XS AR 055
FIME B PR B 2% 4 138 7 MEAS [R) (77444, 2009)
AN[EFE EAEPIIAR R AR YL R 2 0T LA T 22 57, 1 B
M TR RN AM B FEEMEARR, AR
R RYRGRA M AR ERAG X, HIRR DR
VOB AR e Rt B, AM B 5 16 B
Z A B BRI OC &R (R 45,2007 ), i
JEE TSCHAOGT R b Ml A B A SR AR, R B ) AR R
AL B SRR BRILZ A1, 3 BE O 3 4 e
FAp AL A 398 XU 33 26 PR 28 3 B i ) 482 3 B
AU R, UL, ARFIEIA N FE 48 T B
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