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Studies on spatio-temporal distribution of AMF in the rhizosphere
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Abstract: [Objective] The study elucidated the ecological function of AM fungi and interaction be-
tween sand fixation plants and AM fungi so as to provide more information for the utilization of AM fungi
and for the environmental restoration in desert regions. [ Method) The study was carried out at Ordos
Sandland Ecological Station of Institute of Botany,the Chinese Academy of Sciences,located in the north-
east of Mu Su desert. The soil samples were collected from a depth of 50 cm into 5 sections,i. e. 0— 10,
10—20,20—30,30—40 and 40—50 cm in the rhizosphere of Artemisia ordosica in 2007. The spatio-tempo-
ra distribution and colonization of AM fungi were measured in the rhizosphere of A. ordosica. [Result]

AM fungi had a relatively high total colonization and arbuscular colonization on the roots of A. ordosica.
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The colonization of hyphae and vesicles were not significantly different in 0—40 cm soil layer. The highest

arbuscular colonization existed at the 30—40 cm soil layer. The maximal value of the spore density occurred

at 0—20 cm soil layer,and then decreased with soil depth,the soil factors and soil enzyme activities showed

the same trend as well. Spore density,soil factors and soil enzyme activities had an increasing change with

sampling time,and the highest values of them appeared in October. Spore density was significantly and pos-

itively correlated with available P and with phosphatase. Arbuscular colonization was negatively correlated

with organic matter contents, available N and three soil enzyme activities, but positively correlated with

pH. [Conclusion) A. ordosic could establish good symbiosis with AM fungi,which was the main reason for

maintaining integrity and stability of the desert ecosystem.
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Table 1 Spatio-temporal distribution of AMF and soil factors in the rhizosphere of Artemisia ordosica
SN, E# /% Colonization rate S
L Rl " : : wrEE by RREC
Month ! BT/ Il 2% @_% LN Spore density  Soil moisture
Soil layer Total rate Hyphal Vesicular Arbuscular temperature
4 0~10 93.21£3.56 b 93.21+3.56 b 69.394+3.35b 13.4844.72 a 1.10+0.10a 1.57%+0.28 a 12.654+0.60 a
10~20 95.55+2.56 b 95.55+2.56b 60.2247.68b 17.90+4.62a 2.16+1.49a 2.3740.25ab 14.80+0.21 b
20~30 94,95+2.94b 94.95+2.94b 48.454+1.32 ab 19.77+7.5 a 1.2440.23a 3.07+0.27 ab 16.10%+0. 12 be
30~40 88.8945.19b 88.89+5.19b 53.33+1.23 ab 27.08+6.4 a 0.447+0.16 a 3.5040.87 ab 16.7740.08 ¢
40~50 25.004+2.50a 25.00%£2.50a 12.50+1.25a 0.00£0 a 0.88+0.27a 4.374+0.80b 16.87%0.13 ¢
74
A:iffe 79.5243.40 A 79.52+3.40 A 48.784+2.97 A 15.65+4.64 A 1.16+0.31 A 2.984+0.31 B 15.4440.38 B
8 0~10 92.92+5.38a 92.92+5.38a 61.8948.47 a 9.98+3.91a 15.31+3.34a 2.12+0.16a 24.20+0.68b
10~20 100.00£0.00 a 100.00+0.00a 61.984+7.40a 39.69412.30a 13.7646.02a 3.024+0.08 ab 21.8740.26 a
20~30 100.00£0.00 a 100.004+0.00 a 65.35+3.91a 36.52£9.10a 9.92+2.28a 2.9540.26 ab 22.0240.18 a
30~40 99.00+£0.96 a 99.00+0.96 a 61.2244.30a 48.6444.40a 5.02+1.03a 4.12+0.43 b 22.22+0.31 a
40~50 75.00+£2.50 a 75.00+2.50a 35.43413.45a 42.364+16.30a 5.50+1.49a 3.40+0.52b 21.85+0.18 a
N3 N
A:f/frjfe 93.39+2.04 A 93.39+2.04 A 57.174+4.13 A 35.44%+5.12 B 9.90+1.63 B 3.13+0.20 B 22.444+0.25C
10 0~10 98.50+1.50a 98.50+1.50a 57.354+8.01b 19.0344.25a 20.06+3.73 b 1.974+0.02 a 4,3240.18 a
10~20 97.76+£0.90 a 97.76+0.90 a 43.3544.97 ab 29.434+3.09a 15.854+4.60ab 1.924+0.04 a 6.10+0.49 b
20~30 100.00740.00 a 100.00+0.00 a 62.1648.66 b 28.84+9.35a 7.68+2.90ab 2.0740.11a 7.6540.47 bc
30~40 93.45+5.80a 93.45+5.80a 36.8447.98 ab 29.474+1.11a 3.38+0.37a 2.42+0.19 a 8.60+0.33 ¢
40~50 49.244+2.80a 49.24+2.80a 18.91+1.07 a 9.21+0.73 a 4,35+1.09a 2.4040.20 a 8.97+0.33 ¢
¥ 1y , S A 23240
87.79+2.82 A 87.79+t2.82 A 43.72+4.85 A 23.2%3.50 AB 10.27+1.92B 2.16+0.07 A 7.13+0.42 A

Average
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Month  Soil layer pet e g8 pe e P pe e Acid Alkaline
Available P Organic matter  Available N Urease
phosphatase phosphatase
4 0~10 2.24+0.09b 6.21£0.42b 15.8940.65a 7.97+0.01a 15.69+1.19b 104.88+18.54 b 152.30+6.86 ¢
10~20 1.434+0.21a 4.01+£0.40a 10.01%£2.00a 8.33+0.01b 6.17+1.00 a 66.71+13.83 ab 44.87+1.96 b
20~30 1.394+0.15a 3.32+0.10a 12.32+1.24a 8.30+0.02b 5.93+1.28 a 64.87+10.56 ab 39.61+1.28 b
30~40 1.124+0.08 a 3.23+0.05a 11.34=+1.12a 8.19+0.08 ab 3.73+1.46 a 46.4444.26 a 6.18+1.73 a
40~50 1.5240.25 ab 3.20+0.21 a 13.86+2.21a 7.94+0.11 a 3.73+0.73 a 48.024+12.06 a 49.08+3.15 b
AT’;féfje 1.544+0.11 A 3.994+0.27A 12.68+0.78 A 8.15+0.05 B 7.05+1.12 A  66.19+£6.99 B 58.40+11.5 AB
8 0~10 3.87+1.40a 7.18%+1.67b 17.85+3.97b 8.3240.41a 11.78%2.22 b 91.72420.33 b 118.82+6.10 ¢
10~20 1.564+1.00a 2.784+0.27 a 5.9540.88a 8.58+0.13 a 3.73+1.61 a 30.39+8.53 a 34.0742.16 b
20~30 1.024+0.29a 2.174+0.19 a 5.40£0.91a 8.794+0.10 a 3.24+2.23 a 6.44+2.45 a 19.074+1.00 a
30~40 0.52+0.18a 2.63%0.34 a 5.2540.67a 8.79+0.04 a 1.2940.73 a 14.86+5.67 a 18.02+2.37 a
40~50 0.54+0.29a 3.5340.61a 8.7543.89 ab 8.79+0.04 a 1.2740.93 a 33.82412.06 a 23.2843.20 ab
SV 4
;‘iigf@ 1.504+0.42 A 3.66+0.53 A 8.64+1.49 A 8.65+0.09B 4.27+1.11 A 35.45+8.25 A 42.66+£8.93 A
10 0~10 5.96+1.05b 6.954+0.62b 22.054+6.72a 8.58+0.08 a 12.76+2.07 b 124.62+15.95 b 146.54+15.60 b
10~20 2.87+0.47a 3.96+0.74a 11.554+2.24a 8.83+0.05ab 7.64+1.20ab 87.77£8.85ab 83.03+9.19 a
20~30 1.4140.20a 2.554+0.34 a 8.7542.93a 8.98+0.05b 7.15+£1.90 ab 52.76+£8.11 a 61.45+2.36 a
30~40 1.88+0.53a 2.46+0.15a 15.0546.34a 9.00%0.06b 5.20£1.97 a 58.29+4.61 a 68.824+8.97 a
40~50 2.35+0.20a 2.94+0.49 a 8.75+2.64a 8.98+0.05b 4,46+1.16 a 49,3447.53 a 67.514+12.4 a
iffe 2.890+0.44 B 3.7740.44 A 13.234+2.20 A 8.87+0.04 C 7.44+0.95 C 74.56+7.60 B 85.46+8.33 B

I BB G AR R RNG S8 FOoR A AR £ 2 7E P<<0. 05 KF 2257 3 bR R RS E8E % RR RIRV A 4y 28 P<<0. 05 K-

ERREFE.

Note: Data with different small letters in the same column indicate statistically significant differences at P<Z0. 05 in different soil layers,dif-

ferent capital letters indicate statistically significant differences at P<Z0. 05 in different months.
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Table 2 Correlation analysis between AM fungi and soil factors of Arternisia ordosic (n=160)

AL

THENE THRE MY pER N WERERE BT EE

oy = v “ifi 25l 7 i A5ty A ;
i b iEZ’;{Uﬁ Eﬂ% Organic E)&E pH Soil Soil Wi Acid Alkaline Spore
Index Soil layer  Available P Available N . Urease .
matter moisturer  temperature phosphatase phosphatase  density
T 22 56 T
Hypha —0.45"* 0.11 —0.12 —0.09 0.15 —0.45" —0.02 0.12 0.17 0.05 0.24
rate
58 R
Vesicular —0.53** 0.015 0.13 —0. 14 —0.12 —0,33** 0.14 0.25 0.02 0.09 0.09
rate
MK Bl %
Arbuscule 0.08 —0.19 —0.36"* —0.34* " 0.33"" 0.04 0.19 —0.34"% —0.34"" —0.38"* 0.16
rate
Ly —0.67"* 0.59** 0.71%* 0.40** —0.31" —0.52" % —0.33" " 1.00 0.64* " 0.75* % 0.19
Urease
2 P W R
Acid —0.56** 0,74* % 0.78"* 0.55* % —0.23 —0.52" % —0.48* % 0.64* " 1.00 0.74% % 0.38"*
phophatase
Alkaline —0.65" " 0.61** 0.66" 0.54** —0.15 —0.56" " —0.47* % 0.75" " 0.74% " 1.00 0.31*
phophatase
T I
Spore —0.45* " 0.67** 0.42** 0.14 0.31% —0.30" —0.11 0.19 0.38" " 0.31* 1.00
density

T A5« F RN P Z AR P<0. 05 KF B EM A5« x FRRPE ZMTE P<0.01 KF EH R EME,

Note; * means significant correlation at P<C0.05; * * means significant correlation at P<C0. 01.
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