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Effects of environmental factors on AM fungi around steppe plant roots in Tibet Plateau. CAI Xiachu', QIAN
Cheng', PENG Yuelin', FENG Gu?, GAI Jingping®(' Department of Agriculture, Tibet Agricultural and A ni-
mal H usbandry College, Linzhi 860000, China; >Department of Plant Nutrient, China Agriculture Universi-
ty, Beijing 100094, China).-Chin. J. Appl. Ecol ., 2005,16( 5) : 859~ 864.

The study on the representative steppe plant species in Tibet Plateau show ed that the density of AM fungispores
in host plant rhizosphere did not correlate with the infection rate of AM fungi. T he big changes in air temperature
and rainfall at different atitudes played an important role in determining the growth and infection of AM fungi
specific to steppe plants, and steppe type and soil texture also had obvious effects on AM fungi s grow th and ir
fection. Within a certain range, the spore density increased significantly with increasing soil pH ( r= 0.5319", n
= 20), but show ed a declining trend with the improvement of soil organic matter (r= - 0.1973, n= 20). In
contrast, the infection rates of AM fungi to host plants were to some extent negatively and positively correlated
with soil pH and soil organic matter, respect ively. Phosphorus ( P) enrichment in soil environment led to the inhr
bition of the reproduction and infection of AM fungi. The suitable soil pH, OM and Olsen P contents for the
grow th and reproduction of AM fungi ranged from 8. 0~ 8.7,3.8~ 4.8 g* kg™ ' and 7.8~ 10. 1 mg* kg™ ', re
spectively. Mo derate and serious degradation of steppe ( especially the serious degradation) had negative or detrr
mental impacts on the reproduct ion and infection of AM fungi. Reasonable grazing was helpful to the conservation
of critical species of AM fungi. AM fungi also showed a relatively high infection rate on the roots of sedge species
such as Carex praepara, Kobresia humilis and Cyperus compressus.

Key words A rbuscular mycorrhizal fungi, Steppe plants, Environmental factors, Tibet Plateau.
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Table 1 Effects of climate factors on arbuscular mycorrhizal fungi
around roots of steppe plants in Tibet

Ttems Moutain Alpire Alpine

rush steppe stepe meacbw

Elevation( m) 3 500~ 4 000 4 000~ 4 500 4500~ 5500
3~ -2~ - 6~
Average temperature( 'C) 8 6 6~ 0
(€
~ 1 2~ 1 ~
Average temperatwre of heatest month o~ 17 0 0-6
20°C
2
1450~ 2 500~ 1 ~ 1
20 C acumulate tem perature( C) 0 936 00 300 500 000
10 em (0
10.5~ 13. 4.4~ 9. 4.6~
Avemnge sol temperature of 10 em depths 0 7 o7 6-69
10 em (0
15.2~ 21.1 2~ 14.3 L5~ 11.
Heatet nonth average ©1l temperate of 10 cm deptls 8 8.3 8
Rainfall( mm) 250~ 350 150~ 350 300~ 600
1 1500~ 3098 1729~ 3215 1339~ 2475
Swshire time(h* yr )
37~ 71 49~ 83 33~
Swunshire percentage( %) -8 3~ 69
20~ 94 36~ 52 11~ 21
Spore demsity( ind. * 100 g~ 1 soil) (44.3) (44.0) (14.7)
80. 0~ 100  93.3~96.7  96.7~ 100
Infection( % ) (93.7) (95.0) (97. 8)
15.5~43.3  32.1~48.0 35.0~70.7
Infect intensity( % ) (29.7) (40.1) (527)
1.4~ 19.7 6 6~ 26.9 9.1~ 23.4
A rluscule richness( % ) (93) (16.7) (152

* A verage.

2
Table 2 Sample status of different research sites

Sam ple Sample Elevation Soil Soil Host spesies

sites No. (m) types textures

Rikaze ! 3834 I Silt I'mper aa cylindrica var. mgor
Rikaze 2 3834 ! Silt Poa pratensis

Jiangdang 3823 ! Sandy boam  Medicago sativa

Renbu 4 3825 I Sandy loam  Caraganaversicoor

Naidong 3 3307 I Sandy loam  Agrastis hugonianm

Naidong 6 3385 I Sandy loam  Festucarubra

Gorngga 7 3582 I Sandy loam  Poa annua

Gomgga 8 3582 I Sandy loam  Medicago sativa

Duiongdeging o 3597 I Silt Poa annua

Jiangdang 10 4023 I Silt Poa annua

Jiangdang 1 4023 1 Sandy loam  Stipa glaresa

Renbu 12 3798 m Heavy sand  Carex pracpara

Zhanang 13 3548 m Heavy sand  Poa annua

Qushui 14 3394 L Heavy sand  I'mper aa cylindrica var. mgor
Dazi 15 3695 v Sandy loam  Poa annua

Dazi 16 3706 v Sandy loam  Poa calliopsis

wgrga 7 BTN e e
Mozhugongka 18 4455 v Loam K obresia humilis

Mozhugongka 19 4827 v Loam Gyp erus comp ressus
Mozhugongka 20 4821 v Loam Cyp erus comp ressis

I. Bush steppe soil; 1I. Alpine steppe soil;
1L Wind blown soil; IV. Meadow soil; V.

Alpine meadow soil.
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Fig. 1 Effects of grazing intensity on AM fungi.
A): Normal grassland; B) : Lighter soil degra
dation; C) : Middling soil degradation; D) : AM
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) AM Table 3 Spore density and infection of AM fungi in soil with different
AM types and textures
2 IH
[10,17] 1 Sample Organ ic Availale Spore Irfection Infect Arbuscule
: ? No. matter P density (%) intensity richness
>0 C 10 em (gokg™ ) (mrkg Y (md-100g™ "ol (%) (%)
1 8.63 3.32 835 94 96 67 43.33 19.70
10 cm
2 8.70 3.96 7.78 54 96 43 15. 50 1.41
N A M 3 8.39 4.22 13. 38 40 83.33 27. 90 5.60
4 8.07 3.57 57.74 46 80. 00 23.53 2.77
5 8.03 4.60 2219 61 100 31. 57 15.07
9 6 8.05 4.81 29. 68 29 96 67 31. 67 12.53
AM 7 8.69 5.51 3675 26 96 67 40. 33 7.95
8 8.42 5.94 31.72 29 93. 33 3483 15.68
’ AM 9 8.28 2.58 92 68 20 100 18 83 2.90
10 8.40 3.78 10. 09 52 96 67 48 03 26.90
AM
11 8.25 7.53 13.79 36 93. 33 32 07 6.58
N 12 7.55 0.90 62 16 17 93. 33 30. 90 6.98
( r= 13 7.74 1.72 44. 76 16 90. 00 10. 30 2.37
14 8.41 1.94 7619 30 100 365 2.10
0- 01 15; n= 20) s ’ 15 6.69 9.91 172 81 30 73. 33 17. 90 3.75
16 6.85 8.96 33. 65 29 86. 67 15. 87 1.05
17 6.47 15. 14 10. 35 32 90. 00 21. 83 3.28
18 6.37 35. 74 11. 45 21 96 67 5250 23.43
19 6.03 35.99 6. 65 12 96 67 3503 9.05
’ ’ 20 6.01 5462 525 11 100 7067 13.08
AM
[10, 13,17
. , AM 3.2 AM
2
3.21
I AM
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: 8.7 »pH(x) (y1)
, (y2) (y3) (y4)
) 83. 3% 0.5319° - 0.0592 — 0.0136 — 0.0047,
89.3%. yi1= 52.7203 + 11.2802x%, yo=
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Fig. 2 Effects of soil types and soil textures on spore density of AM fungi
around mots of seppe plants.
A) Bush steppe oil; B)
Wind blow n soil; D)
Alpine m eadow sol; F)
Sandy loam; I)

Alpine steppe sol; C)
Meadow soil; E)
Heavy sand; G)

T he some below.

Silt; H)
Loam.
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