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Effects of the growth of clonal plant Psammochloa villosa Trin. bor on ecological

distribution of arbuscular mycorrhizal fungi in Mu Us Sandland
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Abstract; The sampling plots represented the typical Psammochloa villosa community and were chosen based on the
presence of P. willosa to investigate the effects of its clonal growth on the distribution of arbuscular mycorrhizal fungi in Mu
Us sandland. The plots were established in May and sampled in May, July and October 2007. Soil samples were collected
in 4 replicates and divided a depth of 50 cm into 5 sections, i.e. 0 —10, 10 —20, 20 —30, 30 —40 and 40 —50 cm.
The results showed that a functional symbiont is formed between AM fungi and P. willosa, with an intermediate mycorrhizal
type. AM fungal colonization significantly (P <0.05) increased initially and later decreased with sampling time, peaking
in July. Spore density showed an inverted pattern of development and maximum numbers were recorded in October. The soil
sampling depth had a significant (P <0.05) effect on spore density and colonization of AM fungi with the highest percent
colonization and spore density in the two topmost sections i. e. , 0 —20cm. Spore density was significantly (P <0.05) and
positively correlated with vesicular colonization. Soil available N content was significantly (P < 0. 01) and negatively
correlated with hyphal and total root colonization. Soil temperature was significantly (P <0.05) and positively correlated
with vesicular, arbuscular, hyphal and total colonization, but had a significantly ( P < 0. 05) negative effect on spore
density. Soil moisture was significantly (P <0.05) and positively correlated with arbuscular, hyphal and total colonization
but significantly ( P <0.05) and negatively correlated with spore density. The results suggest that the clonal growth of

P. villosa has an influence on the colonization activity and spore density of AM fungi.
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SRES  EEH KR AR A BT . WHE(Psammochloa villosa Trin. Bor) J& FARARL Vb ¥ & #4
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Fig.1 The mycorrhizal structure of Psammochloa villosa
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WEZRBE ., HETEME, S ERSHEERURICTHEFHEHE . MMM EEE R KERIE 7
A 10—20em + 2, LM B EEEREKEFE T AH 0—10em +)Z, HEEFHFAE 0—20em +ZEBEFT
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Table 1 Temporal distribution of AM fungi and soil factors in the vacant land of Psammochloa villosa community

Aty HRERH/ % IABEFH /% P22 FEBH R/ % RAEFHAR/ % {74 B/ (No. /100g soil)
Month Vesicule Arbuscule Hypha Total Spore density
5 5.45¢ 1.34¢ 15.66¢ 16.03¢ 42.00a
7 22.83a 18.50a 61.72a 63.82a 18.75b
10 19.15b 3.23b 43.92b 45.23b 47.5a
Aty AL /% HRCP/(pgrg™") BN /(ngeg™) TR/ C THRREE/ %
Month Organic matter Available P Available N Soil temperature Soil moisture
5 0.56¢ 1.15b 7.76a 15.22b 1.72b
7 0.78b 1.29a 5.64b 30.01a 2.12a
10 0.88a 1.22ab 5.50b 10. 88b 2.02a

1 4 MEEA S LR BIE 20 MERS 0PI ; F— S5 FEARE RRE P <0.05 KP EEFEBE

2.3 TIEA TS

VIR 2 i+ R F R HIAR REA RN L B M= AR (R 1,£2), HEGIRSEMA
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JERE,7T ApyA 10 A BEE TS A,7 A 10 AKX R E 2R ; B2 MR i, 30—50em + )2 8.3
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R2 DERESH AMARMIERFHESS
Table 2 Spatio-temporal distribution of AM fungi and soil factors in the vacant land of Psammochloa villosa community
AT

+J2/om i WHARR/ % DHEIR% AR MR /% .
Soil layer Month Vesicule Arbuscule Hypha Total /(No. /100g .5011)
Spore density
0—10 5 11.72¢ 1.10b 18.84c 19.2¢ 67.00b
24.75b 16.93a 70.29a 73.16a 20.00¢
10 33.48a 2.07b 48.76b 50.11b 91.25a
YI{E Average 23.32A 9.50A 45.96A 47.49A 59.42A
10—20 5 13.33¢ 2.00c 22.47b 24.37b 37.00a
7 35.32a 24.43a 61.91a 62.36a 25.00b
10 27.34b 7.23b 57.23a 57.75a 47.50a
YI{E Average 25.33A 11.22A 47.20A 48.16A 36.50AB
20—30 5 3.75¢ 1.25b 15.17¢ 15.17¢ 30.00a
7 24.64a 22.53a 62.11a 62.82a 16.25b
10 9.90b 2.83b 38.56b 42.73b 25.00ab
HI{E Average 12.76B 8.87A 38.61A 40.24A 23.75B
30—40 5 4.03b 1.67b 16.60b 16.60b 25.00ab
7 16.4a 13.23a 44.29a 47.98a 16.25b
10 12.5a 2.50b 43.10a 43.10a 30.00a
HI{E Average 10.98B 5.80B 34.66A 35.89A 23.75B
40—50 5 0.37b 0.75b 6.91c 6.91c 51.00a
7 13.02a 15.34a 69.99a 72.77a 16.25b
10 12.57a 1.5b 31.99b 32.49b 43.75a
YI{E Average 8.65B 5.86B 36.30A 37.39A 37.00AB
I3 /o A AU /% R JORL, HEE/T) %
Soil layer Month Organic matter Available P Available N Soil temperature Soil moisture
0—10 0.53b 1.51a 7.56a 17.38b 1.50b
7 0.81a 1.34b 6.51ab 34.60a 2.13a
10 0.74a 1.22¢ 5.53b 12.50¢ 1.62ab
YI{E Average 0.69B 1.36A 6.53A 21.49A 1.75B
10—20 5 0.57b 0.97¢ 7.00a 14.45b 1.73b
7 0.76a 1.18b 5.60b 32.70a 2.25a
10 0.81a 1.39a 5.40b 11.78¢ 1.9b
HI{E Average 0.71AB 1.18B 6.00B 19.64AB 1.96AB
20—30 5 0.50¢ 0.98¢ 7.56a 14.23b 1.7b
7 0.71b 1.2b 5.74b 29.65a 2.18a
10 0.95a 1.35a 5.35b 10.24¢ 2.02a
H{H Average 0.72AB 1.18B 6.22B 18.04BC 1.97AB
30—40 5 0.58b 1.07b 7.42a 14.70b 1.87b
7 0.87a 1.35a 5.39b 27.53a 2.00ab
10 0.9%4a 1.15b 5.60b 9.82¢ 2.22a
HI{E Average 0.80A 1.19B 6.14B 17.35BC 2.03A
40—50 5 0.62¢c 1.17b 9.24a 15.35b 1.77b
7 0.74b 1.42a 4.97b 25.58a 2.05ab
10 0.97a 0.99¢ 5.60b 10.10¢ 2.34a
HI{E Average 0.78A 1.19B 6.60A 17.01C 2.05A

Rt 4 NEESHIES D LB F—F5dE P RE FRARZERRTE P <0.05 k¥ E2FBE, [—5IF— L2
H/NE SRR FRTE P <0.05 KF 2R R ¥
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®3 DERE=H AMAHS TRRFHEIES T

Table 3 Correlation analysis between AM fungi and soil factors in the vacant land of Psammochloa villosa community

S e HHLR o P HHN LRI LR T
Organic matter Available P Available N Soil temperature Soil moisture Spore density

HEF R Total 0.264 0.231 -0.466 ** 0.686 ** 0.334* 0.068

W 22 5E 5% Hypha 0.242 0.24 -0.440** 0.675** 0.333* 0.074

HIBEEFH R Vesicule 0.048 0.081 -0.206 0.342* 0.223 0.323*

B EFE Arbuscule 0.03 0.068 -0.259 0.490 ** 0.31* -0.127

L FHPE Spore density -0.118 -0.052 0.096 -0.368 * -0.354" 1

RPBUEA AM HRHEH 5 T3 F IO RS « FRPiE ZAI7E P <0.05 KFBFEHN, « « RRWHE ZHFE P <0.01 K53
LEPS

ST B2 H BAE 0—20em )2, I BEHJZMTR TR XA RE- S5V HIR R KR XU R A5
FKo VHIRKE—RZEWTE-ENER, RERD B, KRB, ¥ 73 7E 20—40em ¥ /=, B 4L
MIAERRZEA B HRAKER  BEFEAR R 2 FARPR= 5 R AT A K AR S HORIF B2, AT AM ELTH I
BHIETERNE T4 M. [RIEHVPHEME W B0 Subet ™ AR Y R T B AR B R E SRR 4, T
AM H X MR R RPN EARL EMAF SV HNT R £ — 2 RB R MRS X RE 2 R BRI
22 (JE 1:6) UERA T X — R KT ARKMFT AM AREHEE S RN KRR, BRI ZER R A%
iR, FLBIRERY,AM HE R EHEE A R 7o M5 — SR g R R = &
W AM HEEZ M EHR SH TR RER RN, R E MR 50 7% E B EEMX, XEHLE
Brgs A MR ™ T RE SRR AR RIS R B ThREA . WBRAE B MOBRIR , 7T LU FI0 UAR A
BIR, WATVE D SR A B W T — R AR YA TR R RSFTE J1

3.2 AM HESHERTFHIXR

VIRV s R AR N H IR BEANE S AM R RE T R T4 B 3 R B AR A,
AM EHE3h 5 A FHE A, X SHEP S R -8 . AM B R B it P AU Rl e
BAES: , HARS A 22 R M+ 4 h B B RUORIF%33 NH, NO; FIAHERR' . AM LR FH R 5 + 58 N )
B3 WARERAREREDHR R ARG P9 EE T EEN A,

AR R AR B AM KRR BN TRV R BEEERK S FGA R T AM
HEERER BT XAl 685 A AL B K BRIZE A B RO AM B 9 B RN A0 YD A (8]
BAERA R FEMZFEIEMREER, BKTE R , FEEYDLERCRER , ST L= PR ER A AM B &
MBERE , 22t TR AR R T s Hid BEK &6 HIREKEL THRMRE, SBRZ K TG0 SN, X4
M AM BRI EFEEA BEMHIEM . AN, BESIZEMT AM EGRFE A B R0 B A R 26
AR, BHRHE— T
3.3 TEBEAEWAERX AM EE KR

VAR R HATE i AM HRE RN T HER R, BEE D EE K, HARRZER
NRBHE 23, (A2 e h ) AM K FREd &, M2 RADHRALE R EXR, BHS ATKES
RUMEREAR, MAREREE BT IR ARG RN, B ARG E R A RIME. 7 A0 i
X TR B L3R B R, — 07 TV HERE A K, 7 AR R B AR, #1 T AM RS, 75— T T KB
TR, FARS G SRR B E, T 750 BE R e /ME. R AR Y M RS IR P RS #k
o B SR B H B, FE 00 S e T U0 i v R A A AML BRI 7E IR AR BT T A ELAE . 10 H Y R VD4
HE R B AR I AR R AR IREE , AR AN 297 P R IR, TR ARt _E 30 AR 2R 8 SR T AR A PRI, BUfi
fha AM BB KE SR, AT, T B AR R R EH . BB Bl T50R 2 7T el 5 AR D i 1L SR A 4%
B AERREBM, FERAEHY L KB M TRYERNA L . E, ST E K B
& HRMHE L AM HREMERE T, N s 9% A EEAER

http ://www. ecologica. cn



3 PEERL 4 BERUITEEYHIAE KX AM HE A 5010 R0 757
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