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Study on relationships between Arbuscular Mycorrhizal Fungi and soil
enzyme activities of Astragalus adsurgens in the desert
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Abstract: [Objective] This paper assessed the influences of arbuscular mycorrhizal (AM) fungi on the
host plant and compared the response of AM fungi to soil enzymes,i. e. urease, protease and acid phospha-
tase,and soil factors through analysing desert soil samples. [Method]) Soil samples in the rhizosphere of
Astragalus adsurgens 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 author studied 4 sites:Jingbian (Shaanxi) . Yanchi (Ningxia) ,Baotou
(Inner Mongol) ,and Jining (Inner Mongol). With the samples of the roots, the distributions of AM fungi
were observed and the relationships with soil enzymes were analyzed. [Result) The results showed that
AM fungi and soil enzymes had salience correlations. AM fungal colonization and spore density had a simi-
lar dynamic variation which declined with soil depth. The spore density from Jining was the highest of all of
the samples, just as the vesicular colonization of Jingbian was higher than that of other samples. Arbuscu-
lar colonization from the samples of Baotou, as well as the hyphal and total colonization,was much higher

than that of other areas. But between the spore density and colonization, there was not enough correlation.
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Furthermore, higher soil acid phosphatase and soil urease tended to be correlated with higher spore densi-

ty. Soil urease and protease might have a significant effect on arbuscular colonization. Soil protease also had

a positive correlation with hyphal and total colonization. Different from other colonization, vesicular coloni-

zation had a negative correlation with soil protease. In contrast,available N and available P had a positive

correlation with soil enzymes. [ Conclusion) The results also advised that soil enzymic activities were

strongly correlated to AM fungi in desert ecosystem,and that the soil spore density and the distribution of

AM fungal colonization were useful indicators for the building and perfecting of index evaluation system of

desert soil ecosystem.
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Table 1  Spatial distribution of AM fungi in the rhizosphere of Astragalus adsurgens
- b2 /em M%%?ﬁi/% i@%ﬁz’?ﬁ%/% W 22 B SR/ o Eﬁ?ﬁi/% fFHE/ (D« kg™
Sie Sol Layer  Arbuscule Vsl  Hypha ol Spore
Colonization Colonization Colonization Colonization density
0~10 9.70 Be 45. 8 Ba 69. 3 Bb 73.0 Bb 8 860 Ab
) 10~20 25.7 Ab 60.5 Aa 71.9 Bb 77.6 ABb 7 130 Aa
Jiiii?an 20~30 28.5 Ab 57.1 Aa 72.6 ABb 78.3 ABb 3 560 Bb
30~40 13.5 Bb 64.8 Aa 76.8 Ab 82.0 Ab 2 970 Bb
40~50 16.5 Be 59.1 Aa 69.4 Bb 74.4 Bb 3150 Bb
S Average 18.8 ¢ 57.5 a 72 .0 a 77 .0 b 5134 ab
0~10 33.3 Bb 50.2 Aa 72.8 Bb 78.3 Bb 13 530 Aa
10~20 44.2 Aa 45.1 Ab 82.1 Aa 88.1 Aa 9 310 Bb
Yf'fj?hi 20~30 47.4 Aa 43.6 ABb 86.1 Aa 92.2 Aa 10 080 Bb
30~40 34.2 Ba 37.7 Be 71.6 Be 76. 3 Be 4 080 Cb
40~50 26.5 Bb 31.9 Be 65.7 Ch 69.6 Ch 3320 Cb
SE-#4) Average 37.1 ab 41.7 b 75.7 a 80.9 ab 8 064 a
0~10 58.2 Aa 48.1 Aa 82.4 Aa 89.5 Aa 3610 Ac
10~20 49.0 ABa 44,2 Bb 81.5 Aa 87.7 Aa 1 920 Bb
B%)?;u 20~30 52.2 Aa 42.5 Bb 82.8 Aa 89.1 Aa 1 640 Bb
30~40 39.9 Ba 50.8 Ab 82.9 Aa 88.9 Aa 1 200 BCc
40~50 35.7 Ba 48.2 Ab 74.9 Ba 80.5 Ba 940 Cc
S Average 47.0 a 46.8 b 80.9 a 87.1a 1862 b
0~10 29.5 Bb 32.8 Bb 80.4 Aa 84.6 Aab 7 810 Bb
10~20 28.0 Bb 35.1 Be 73.1 Bb 77.3 Ab 8 400 Ba
fﬁg 20~30 35.9 Ab 37.8 Bb 80.2 Aab 85.1 Aa 7790 Bab
30~40 30. 6 Ba 46.1 Ab 78.1 Ab 83.1 Ab 10 300 Aa
40~50 26.3 Bb 49.3 Ab 78.3 Aa 83.3 Aa 6 750 Ba
S Average 30.1b 40.2 b 78.0 a 82.7 ab 8210 a

TE « [ 50 B 5 bn A 7 RS 5 B 3 7m [7] — FE AN 7] 4 J2 2 ) 22 57 12 35 (P<T0. 05) 5 AR R/INE 58 3R 7l — £ 2 A7) RF 4 2 0 22 7 o 3%

(P<<0.05), F#HFH.

Note:Data with different capital letters in the same column indicate statistically significant differences at P< 0. 05 between layers in the

same sample site,and the small letters between sample sites of the same layer. The same as below.
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Table 2 Spatial distribution of soil enzymes, available N and P in the rhizosphere of Astragalus adsurgens
i LE/fem e -Hgﬁiﬁlﬁ{ b (g -ﬁgg@?/}rl) <pmﬁ§1‘r%zi@ﬁh/ﬂ> BifE N/ (pg - g71) EBLP/ (g - g
Site Soil Layer Urease Protease Acid phosphatase Available N Available P
0~10 13.5 Ab 5.6 Ac 0.219 Ab 10. 2 Ac 0.97 Ac
. 10~20 8.50 Ab 6.1 Ac 0.140 ABb 9. 70Ac 0.76 Aa
]i;jliﬁ;{j)zian 20~30 6.00 Be 6.0 Ad 0.124 ABb 8.50 Ac 0.72 Ab
30~40 5.70 Bb 6.1 Ac 0.093 Bb 7.70 Ab 0.63 Ab
40~50 4,10 Bb 6.1 Ac 0.074 Bb 8.30 Ab 0. 38 Be
SEIY Average 7.56 b 6.0 d 0.130 b 8.88 ¢ 0.69 a
0~10 24.5 Aa 9.1 Ab 0.170 Ab 23.7 Ab 3.06 Aa
10~20 21.6 Aa 9.9 Ab 0.176 Ab 21.7 Ab 1.07 Ba
Y%r;z:h‘hi 20~30 19.8 Aa 8.6 Ac 0.163 Ab 22.7 Ab 1.34 Ba
30~40 13.3 Ba 9.1 Ab 0.123 ABb 10. 6 Bb 0.46 Cb
40~50 10.5 Ba 8.9 Ab 0. 098 Bb 15.3 ABb 0.28 Cc
S Average 17.9 a 9.1¢c 0.145 b 18.8 b 1.24 a
0~10 24.1 Aa 13.1 Aa 0.144 Ab 12.3 Ac 1. 85 Ab
10~20 19.1 Aa 12.7 Aa 0. 089 Bb 7.50 Ac 1.40 ABa
Biiu 20~30 15.1 Bb 14.6 Aa 0.095 Bb 8.80 Ac 1.2 0ABa
30~40 12.1 Ba 12.9 Aa 0.109 ABb 7.18 Ab 1.68 Aa
40~50 12.1 Ba 12.1 Aa 0. 089 Bb 7.35 Ab 0. 85 Bb
SFE-#4) Average 16.5 a 13.0 a 0.105 b 8.62 ¢ 1.40 a
0~10 19.4 Aab 12.6 Aa 0.632 Aa 56.5 Aa 2.01 Ab
. 10~20 21.4 Aa 11.9 Aa 0.644 Aa 47.6 Aa 1.57 Aa
J%l;g 20~30 20.9 Aa 11.1 Ab 0.642 Aa 40.6 Aa 1.49 Aa
30~40 16. 4 Ba 11.5 Aa 0.646 Aa 41.9 Aa 1.95 Aa
40~50 13.5 Ba 9.90 Aab 0.504 Ba 36.2 Aa 1.61 Aa
SE-H Average 18.3 a 11.4 b 0.613 a 44.6 a 1.73 a
F3 DITHRE AMERSLEHREER N.PEEMNHEXREH (=280

Table 3 Relativity analysis between arbuscular mycorrhizal fungi and soil enzymes,available N, available P under the canopy

of Astragalus adsurgens (n=2380)

i b7 W N AR AP AR R EABEE RERMMEE T
Index Available N Available P Urease Protease Acid Phosphatase Spore density
JIk 6 1 ¥ Urease 0.398"* 0.466" * 1
& W75 TE Protease 0.339** 0.419** 0.394 "~ 1
i M 5 iR B 05 74 Acid Phosphatase 0.932"* 0.312"* 0.356" " 0.324%* 1
117 % i Spore density 0.428** 0.263* 0.461** —0.9 0.434** 1
T 22 52 5 % Hypha Colonization 0.122 0.254" 0.192 0.34"* 0.084 —0. 050
WU 3% 5E 7l % Vesicule Colonization —0.217 —0. 045 —0.033 —0.261"* —0.187 —0.059
A %E 5l % Arbuscule Colonization 0.008 0.217 0.324"* 0.543* " —0.029 —0.094
JUEFE R Total Colonization 0.088 0.250" 0.205 0.337"* 0.053 —0.062

T x FAMHE ZMTE P<<0.05 KPWFHK: « » FRPIF ZETE P<0. 01 AP435 HK

Note: * means significant correlation at P<C0. 05; * * means very significant correlation at P<0. 01.
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