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Relationship between AM fungi resources and soil
factors under different climatic conditions

FANG Yan, TANG Ming,SUN Xue-guang, QU Qing-qiu
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Abstract: [Objective] The study was to explore the relationship between arbuscular mycorrhiza (AM)
fungi and soil factors under different climatic conditions. [Method) The mycorrhizal structure type and spe-
cies of AM fungi in rhizosphere of two plants, Populus simonii Carr and Robinia pseudoacacia L. in Ning-
shan and Hengshan under different climatic conditions, and the effects of soil factors on colonization rate
and spore density were studied. [Result] The results showed that 22 species of AM fungi were identified
from the rhizosphere of plants. They belonged to Glomus, Archaeospora, Acaulospora, Gigaspora and
Scutellospora 5 genus and Glomus was the dominant genera. The numbers of species of AM fungi identified
from the rhizosphere of Populus simonii Carr and Robinia pseudoacacia in Ningshan and Hengshan were
13,13 and 18,19. Correlation analysis between soil factors and AM fungi spore density or colonization rate
revealed that Available N and Available P were positively correlated with AM fungi spore density or coloni-
zation rate in all samples. Organic matter was positively correlated with AM fungi spore density or coloni-

zation rate of Robinia pseudoacacia in Hengshan,and negatively correlated with Robinia pseudoacacia in
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Ningshan, Populus simonii Carr in Ningshan and Hengshan,and pH appeared on the contrary. Path analy-

sis indicated that soil factors on different host plants infect AM fungi spore density or colonization rate in

different degrees. [Conclusion) These results indicated that the mycorrhizal structure type and species of

AM fungi are diversified under different climatic conditions; The effects of soil factors on AM fungi coloni-

zation rate or spore density vary with host plants.
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1R
L1 SRR
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B (CHD) Ffs b 2 71 2 3 (BID L [ 5t 2
(BJ2) X A 0] W 5 1 5% (ZS1) | f A i i ) 5 2
(Z82) ATEBE I (SW) T R E#HZE (LLD (&
T 85 KRV (1L1.2) , B AL BROR A 1R B2 ) (Rob-
inia pseudoacacia 1.) F /N5 (Populus simonii
Carr) FAR PR 18, LR AE £ 20 A AR Y L
KA R BEPLEE IR 5 MR B AR I AR PE R AL 4 A J7 R
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2.1 HEYREAMEES TS HEMH

2.1.1 BB AM AE®H A/ R 1 ET
B B 8 L EL i SR AR R /D A AR B A g b 3t g g
E AM EHF 22 ff, Hp k258 (Glomus) 7 35 £
Z A 18 B, i AM BB B 8206 28 5 IR
P &/ (Archaeospora) . JC FE 82 B J& (Acaulospo-
ra) JE E il 32 % J& (Scutellospora) 1 E # & 5E &
(Gigaspora) %5 1 Fp,

MR 1ol W, g A b, & 8 19 AM B 18 5y
e 22 5 o AR Bk 5 (G. constrictum) B FpRE
AR e R - o 100 %4 5 RN ER 48 85 (G. aggregatum) |
HEOFREE (G. albidum) IR FEFE (G. ambispo-
rum) SN IREE R (G, microaggregatum) (B R#E 8
(G. fasciculatum) . W FR FE T (G. geosporum) Fl &
PEBRYERT (G. mosseae) [ FPRENE ¥ >50 26, B M 4R
PP Z AR R E (G, multicaule) | T B Bk 5E 5%
(G. claroideum) .S EIR BB (G. etunicatum) | i BE
JR T (Ar. leptoticha) VG TTHEZE 5 (A. denticu-
Lata) (W FNEAR B € 3020 ~ 5000, 35 K & UL Al s AR Y
FR¥E B (G. intraradices) ., @) 78 3k %€ 5 (G. corona-
tum) . VWIEFREEFE (G. deserticola) K ZEIR#E T (G.
manihotis) AR IRFE R (G. reticulatum) R JF B
FHERT (S. rubra) /R0 BEI B 7E 1020 ~30%, ¥ 2K
A ULRR oA AM E T AXAE 1 FR AR A AR BR 2 A b
REMTURE <1000 . 25 4 18 WL ARb

F1 EXFRHEYREAMEENSBHBER
Table 1 The Distribution of AM fugni in the rhizosphere of plants in different sampling points
AM E%ﬂl;@ P/]:zulti%m R. p.\‘j{uj?acariu
AM fungi species -

GK TP HD A SW LL GK TP HD BJ zS SW
ERREE (G, fasciculatum) + + + + 4 r ¥ T T
JE VG Bk 9 B (G. mosseae) + + + + + + + +
BNRER (G. aggregatum) + + + + + 4 + +
HoER 9 5 (G. geosporum) + + + -+ + + + 4
Y IEEREEF (G. deserticola) + +
45 BRFEFE (G. constrictum) + + + + + + + + + + + +
H 4R % % (G. albidum) + + + + + +
T B Bk 44 B (G. claroideum) -+ -+ + 4
IR 22 BREEE (G. caledonium) +
HEBRBF (G. etunicatum) + + + + +
MBI B 55 (G. ambisporum) + + -+ + + + 4
MR EE (G. microaggregatum) + + + + + +
P10 BR 48 5 (G monos porum) +
Z W R 98 55 (G, multicaule) + + + +
N ER WA (G, intraradices) + 4
Rl e BR P B (G. coronatum) + 1 4
K B ER 9 5 (G. manihotis) + i
AR BR 4 5 (G. reticulatum) + +
W BE IR E R (Ar. leptoticha) + + + + +
A0 15 TCHE R F (A, denticulata) + + + 4 +
BROR B 74 55 (G. margarita) +
WLL)E B %% (S. rubra) + +

{E:(DGK, TP HD,ZS,SW ,LL . BJ 43l /R 3¢ 1 G5 K% G A ive A7 . s A TRE . (2) HRRARM 1.
Note: (1)GK,TP,HD.ZS.SW,LL,BJ implying Guankou, Tangping. Huoditang, Zhaoshihepan, Shiwan, Leilongwan, Baijie; the same is ta-

ble. (2)Sign(+)indicates the AM fungi distributes in this sample.

2.1.2 ARAHEKE AM ARG A HFE1AH,
[G] — M X AN [A) i A AR B AM BT ) 434 AS TR
FZHH AMEEHSHE EHEYZ R MEEE. NH

Ho DX A TR A i AR AR Bt AR A AM L AP R
e —E R 22 5 RIS Z X AM HEA —
SE IR o 75T B M XL /NI A7 AR B 88 o DL 46 Bk
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P AEBRAE R EO N R L LRI RAR P 8 v DL 46 Bk A
B IRONBRYETE PR VG BRI A RO UL s TR 1 M X
AN A MR B 4 v D4 R A AR PR M Bk
B PE VG BR PR BN R L R R AR PR s v DL 46 Bk 3
BN H L. BOR B 8 % (G.omargarita) A%
2R (G. caledonium) B 0] 1EJIFEAR Fr £ 458 Fp 43
EAF] A ER R (G. monos porum) HHFLAE /N
AR BR L rh . AR R R T RRAR bR L3
KB RN BR A B BRI B IR L BR B VDO
PR AR R PR KRB IR E E R E .
BROIR B 4 B H7E R LD AR B 3 v B

2.1.3 RRANRE AM LA##HHFEHE ME?2
LA SRR FEHL AM B R 22 R K,
A~13, HorblCA ] B (4 /0N i A7 0 R0 R AR B L 0% o

AM LA R YR w R YR R 3 I X A T A
MRPR e AM BB W #5805 =5 5 1 R AR
Fr 45k AM BB ) Fp 3 5 R WAL, Uh 4,
AN T 1 DX AN ) AF 42 TR] AML G B 1) 40 o 3 0
FAEZE S (R 2>, TR R/t 4 0 fil B AR B
AM HEH YR FEE 20 13,13 f118,19,AM K
BRI 3 B AR R B L R > L A > Bk
AN A = TR . 2 BB L DX AR AR PR 1 1
1AM B ZFEHR & T/ A7 7 B X R A 5
/NI AR PR - AM B Z FEPEAR R, AT UL,
TCAE /N A7 38 2 AR B+ v . AM R 9 9
il E B LR L T B 3R WD R L Ml DX X 2 A
AR BR R i) AM B 2R T T B IX

® 2 EXESEYRE AMERNYMESTE

Table 2 Species richness index of AM fungi in the rhizosphere of plants in different sampling points

TAFAE s DRFAE BRTRE e OREAE
by X 6 FEFY Species 3 l‘ Species X rea ey L] Species ? 1‘ Species
Region Host plant richness N aﬁlp ¢ richness Degion Host plant richness " afpp ¢ richness
index site index index site index
A GK 8 ] 7S 13
P/J\,[.],l, N 13 TP 7 P/J‘_,nl . 18 SW 8
?[g% L Stmontit HD 11 Eﬁ:[_]_] . Stmonu 1414
Ningshan e ‘ " EI,‘[; Z Hengshan il ‘ . IZSé L
R. pseudoacacia HD 3 R. pseudoacacia SW 9
2.2 THEBAMRNIEWRE AMEEEEE. XOHEERA/NHHIRPE AM FRE %2 5 A K,
% E R0 TR L1 DORTRR AR B AML L T 96 7 25 3 00 ) &b o T
2.2.1 AMARMERFEEERTEREGMXK INIEAG o ARG 23 B 4 2R BT L R L oL /) i

3 BN RFERAE S AM FURR R G F8 2 ) 14 22 5 55
JIN T AT B 22 1) A 22 S U AR . 77 R SR A A /DN i
Wi Er AM BB B 7% B s TR . TR
* 3

Table 3

P T BRI T B/ N A7 AR PR AML T A 96 1 5
IR G AR R 3 IR . B K 5 o P=
0.022,P=0. 002, P=0. 005 F1P=0. 008,

ERXRHSEMRE AMEENBEFZE EREMLEEALMER

Spore density, colonization rate of AM fungi and the soil physicchemical properties

in the rhizosphere of plants at different sample sites

7% B/ = o 5 /0 AN/ WAL P/ HHLET/
A X RYR/ % . . .
- b (f~eg b . o (mg + kg™ D) (mg + kg™ D) (g kg ) pH
. R R . Colonization rate . . .
Hh X Sam ‘1‘ Spore density Available N Available P Organic matter
. ample
Region qitz TIRE NS DAL Ny o 7B 1 N Ny o 7B L 5/ A NN o 7B 1 A N s o 7B 1 A N o 7]
A R. pseudoa P.simo R. pseud P.simo R. pseud P.simo R. pseud P.simo R. pseud P.simo R. pseud P.simo
cacia nii oacacia nii oacacia nii oacacia nit oacacia nii oacacia nii
BJ1 5. 66 73 37.37 8.77 8.8 7.62
BJ2 4.21 58 21. 38 5.21 8.6 7.84
7ZS1 3.65 2.91 62 68 27.72  25.49 7.64 6. 80 5.3 6.8 7.47 7.93
B 782 3.26 2.09 51 14 19.62  17.75 4.51 5.96 7.9 8.5 7.88 7.24
Hengshan
SW 2.98 2.76 47 61 18.14  20.64 4. 26 9.49 8.1 10. 4 7.92 7.53
LL1 2.53 53 18. 56 6. 95 7.6 7.37
LL2 3.21 72 34.85 7.75 4.8 7.83
GK1 7.38 6.93 76 74 39.45 53.68 13.96  13.65 18.8 17.4 6.53 6.63
GK2 9.55 7.39 79 69 58.30  41.88  16.69 9.37 17.8 18.5 6. 87 6.72
,Tlgé TP1 1.01 1. 34 79 97 74.87  84.85 17.37  22.63 11.7 13.8 6.93 7.01
Ningshan
TP2 8.07 9.22 75 81 60.68 61.40 11.75  16.64 16. 8 16.0 7.39 6. 84
HD 1.28 1.02 84 88 87.49  71.39  21.39  19.06 11.8 14.0 7.07 6.92
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2.2.2 AAARTR XIE A EACKH T K RAEN
PR AR B4 0 5 45 R (36 3) R RFHE — i EAEY
M5 AR NG PUAPL & &R pH 22 5% A K
TEA RAERL UL B & 4R PR 22 5 WU . T RRAED)
PR+ HEA 2 NG P ORAE AL & & 0 80 T
B pH B F RS L, aT UL, Rl AR B £ e 2
P 5 PR IR 55 2% 4 i 2 M A S [T AR Ak AT B R
R B A e 56 7 25 B RN R AR AR YL RAFAE — B 22 5

2.2.3 XEFALMAN AM L2 L EG YR

FARYL, HEAYL AR NI P & &M pH

XA PR AM BB R Gt R A 52 0 (4] £ 3 M X J5
ANFMAFAE2ZE R . AR NGEAL P & i 5 8 AT
AR L /N AR PR 9 AM HUR R G R B OE A
Ko AHLETG B LRI AR PR g AM BT f= g R 5
IEA G SR L T B/ A7 BT BRI AR AR B i) AM
HERPERHEAME., pH SE /N4, 7Bk
/NI A T BRI R AR B 1 AM LB AR e R 2 OE
ARG 5B LR AR PR 9 AM ELTR = 3 A B A
K.

x4 EYREAMEERTFEEMERES T EBAERMNBXIT

Table 4 Correlation analysis between soil factors and spore density or colonization rate of AM fungi

A 1L of i IIENG R T B A T RN
R. pseudoacacia P. simonii in R. pseudoacacia P. simonii in
4 S PR Ak M R in Hengshan Hengshan in Ningshan Ningshan
Soil factor FRE  WrmE | RRE  BTEE | REE  AFEE | RRE  WTRE

Colonization Spore Colonization Spore Colonization Spore Colonization Spore
rate density rate density rate density rate density
A% N Available N 0.968* * 0. 888" 0. 864 0.873 0. 804 0.917~ 0.995"* 0.939"
# %L P Available P 0.951* 0.790 0.459 0.511 0.968"* 0.940" 0.968" * 0.913"
A ML Organic matter 0. 270 0. 386 —0.559 —0.573 —0.709 —0. 806 —0.991*~* —0. 883"
pH —0. 747 —0.45 0.948" 0.887" 0.026 0. 243 0.924~ 0.956"

T x Fom P<<0.05 KPP WA, » x Fox P<<0. 01 /KPR 3.
Note: * indicate significant level at P<C0. 05 and * % at P<C0. 01, pectivcly.

ARG BT A S (3R 5) Wi, 4 Fib b g BLAR P JBT X
BELLRIBE AM R 1R 3 A 09 B3 AR I A7 L
JR>A 2 N> AL P>pH L A A LR 2L N 2
N ELHEE RO A P ORI pH X0 BLAE AN, 4
b b HEER AL A BB L/ i A AM BT 4R B R
ELEAE IR Sy pH >3350 P>A 30 N> HLT,
T opH MU AL P33 BAR IE RV A R N FIA BLR
Yo B R RO . 4 Tl e S AR P SRR B AR

AM FUF R G 30 B AR DT 3 2 P> pH >
AP > A2 NS s A P pH 340 B4R
IO A7 B FIAT 20 N ¥ O B OO0 . 4 b 4 S B
AR B 7 B/ A AM L TRR B R 0 B A A
Wy A 8 N=>pH> A HLBT > %% P A 2% N
I pH 2908 T4 TE AR A HL R AL P O AR
TR

x5 HEYRERE AMERERES T EBLERNERSN

Table 5 Path analysis between soil factors and colonization rate of AM fungi

) A L AR NG 7
;Tei R. pseudoacacia in Hengshan P. simonii in Hengshan

1=y 2>y 3=y 4=y 1=y 2>y 3= 4—y,
X 1. 105 —2.40 0.01 2.25 —0.088 0.09 0. 31 0. 56
X, 1.07 —2.437 —0.31 2.67 —0.02 0.453 —0.13 0.16
X 0.01 0. 55 ﬂ —1.92 0.07 0.16 —0.382 —0.41
X, —0.83 2.19 0. 89 —3.005 —0.07 0.1 0.23 0.691
i o BB LI
Ttem . pseudoacacia in Ningshan P. simonii in Ningshan

1>y 2=y 3>y 4=y 1>y 2>y 3>y 4=
X1 —2.189 1. 69 0.70 0.61 ﬂ —0.22 0.02 0.17
X —1.67 % 0. 54 —0.12 1.02 —0.219 0.02 0.16
X3 2.02 —1.6 —0.755 —0. 38 —1.02 0.22 —0.019 —0.17
Xy —1.15 —0.22 0.25 1.153 0. 90 —0.19 0.02 0.189

H X0 AN Xy, B P X AT X pHs oy RYERE, AT RILE N HEBRRE, LR LS EEERRE. TR,

Note: X;. Available N; X,. Available P; X3. Organic matter; X,. pH;y;. Colonization rate. Numbers underlined denotes direct path correla-

tion coefficients,numbers not underlined denotes indirect path correlation coefficients. The same is table.
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2.2.4 XEFAMHBN AM AR BT EEG YW
F4 KW, LAY A N#HA P AT pH Xt
PR PR AM K 15 168 % B2 59 5% g B 1 32 R0 X5k
ARG 2200 . A% NGRS P& & 500 T
PR /N4 AR PR i AM K 6] %5 B 1 52 TE AR
Ko AHLET SRS LR AR AR PR AM BB 5 %5 5
SIEA G, HRE T P/ A K BRI AR PR Y
AM HLE T % BB R AAHC. pH 580 TR/
A7 K 7 I B AR B ) AML EL T 61 % B 4 5L OE
A, 50 1L R RR B g AM BT O 25 BE S A A
X,
WA HTEEF(F 6) TR .4 B+ B AL 2 o X
ML IR AM K S 15 8% BE 09 B8 AR 0T S A

B> A 8% N> AL P> pH, Ho o LB RNA 2% N
Yy B HE RO AL PR pH M0y RO . 4
bt - SRR AR P AR /N A AMD TR ST 0 R
AR TR S 3 2L P=>pH > 3 N> BT,
Forh AL PR pH X108 B4 IE AL A 3 N FIA HL
SR8 Ry B RO o 4 ol 9 A 1 S5 T B AR
AM H B % B AR N Ak P>
pH>A ML >4 2% N H sk P Al pH 220 %
TR A HUB A 8 N 8 0 BRSO . 4 Fh +
SRR X T BN A AM BT 98 7 R I
TAE RIWUY 2 A 3 N> pH> A7 HL s > sk P, Hof
APy B OOV Ay 3 i s LA A Oy
B IER .

6 HEYRRE AMERATFEESTEBEAERNEZS N

Table 6 Path analysis between soil factors and spore density of AM fungi

- A L AR LN 7
IJ\ H R. pseudoacacia in Hengshan P. simonii in Hengshan
rem 1>y, 2>y, 37>y 4=y 1=y, 2>y, 3> y: 4=y,
X, 0.533 —1.56 0.011 1.88 —0.29 0.14 0.61 0. 40
X> 0. 54 —1.607 —0.37 2.23 —0.06 0.72 —0.27 0.13
X3 0.003 0. 36 1. 642 —1.61 0.23 0. 25 —0.761 —0. 30
X1 —0.41 1.42 1. 053 —2.513 —0.23 0.16 0. 45 0.507
. THRRTIL TR
I)‘ H R. pseudoacacia in Ningshan P. simonii in Ningshan
tem 1=y, 2y, 3=y, 1>y, 1>y, 21y, 3>y, 4>y,
X, —1.422 1. 30 0.53 0.51 1. 705 1.76 —3.18 1.18
X, —1.08 1.707 0.41 —0.10 —0.46 —0.73 1.27 —0.46
X, 1.31 —1.22 —0.575 —0.32 —0.23 —0.35 0. 69 —0.25
X, —0.75 —0.17 0.19 0.973 0.52 0.77 —1.48 0.71
ey LTS
Note: ys. Spore density.
5 W Hh AM EH A 7% SR YR ITCAH G, AT
A b .
LSRR W, T B RN R L X AR AN /N i A AR PR
AM HE T EHETEMESRSE h. AR4E AMEFEMBETEESRERERFEEMEL. Lk
ARG AM S SRR A R T A0 85855 A0 2 5 T 6 5 R I B2 9 % B M 2 7

PGS | A A R A 2 R A R [ T
FEAERR R ZE . ASHIEFE DA B 74 37 e L A 1y ) A
AN AZ R PR Y 5 22 B AM ELE, Hoh, BRaE
)8 (Glomus) AL HJE . T BB L /N4 L AR
WRBT - e e 1 i AM B R 28 4050k 13,
13 Fi1 18,19, RUIAF B MG EHYH AM H
WEREMEFEAE 225, 0 A0 AM FUIE A9 R 2850 1 % 5|
LA A 0 A A R RO B TR S

KT AM H R YL M 15 B Z M &R,
BN FOBESE 45 AN A, He ZD9BF 58 % 80, L) £8 51
T X AR AR bR AM B R R 581
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