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Abstract Effects of three conservation tillage practices in contrast with conventional tillage T on the fungi population
vertical distribution and community structure were studied under field condition of the semi-arid areas of the Loess Plateau.
Three conservational tillage practices included conventional tillage with straw incorporated TS  no-till with no straw cover
NT  no-till with stubble retention NTS . Results showed that the tillage practices had no significantly effects on total
fungi populations. However the population of fungi was higher on TS than T NTS > NT and T > NT. Tillage practice had
significantly effects on the fungi community structure in the plough layer. For the three conservation tillage practices the
dominant communities were Metarrhizium Phythium Aspergillus with the dominance index of Berger-Parker about 0. 60
whereas the dominant communities for the conventional tillage were Metarrhizium and Fusarium with the dominance index of
Berger-Parker about 0. 70. The order of the index for the diversity and uniformity of soil fungi communities were as follows
NTS >TS > T > NT. Therefore NTS and TS not only increased the number of beneficial fungi and enhance the nutrient

conversion rate but also improve the sustainable development of agriculture in this region in the long-term.
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Table 1 Physical and chemical properties of the soil
Layer cm Bulk density g/cm® Drainage upper limit cm®/cm? Organic matter g/kg
0-~5 1.29 0.27 13.15
5~10 1.23 0.27 12.86
10 ~30 1.32 0.27 11.95
1.3
Triticum aestivum L. Pisum satium Linn 35
1.4
4 2 - - 2002
2003 -2004 -2005 W-P-W-P - - 2002 -2003 -2004
2
Table 2 Treatments description
Treatment code * Tillage Cover
T Conventional tillage No cover
NT No-tillage No cover
TS Conventional tillage Stubble incorporated
NTS No-tillage Stubble mulch

* the same below
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-2005 P-W-P-W 3 24 4m x 20m
2001 8
4500kg/hm’ 2002 7
1.5
2005 4 7
1 cm
0~5cm 5~10 cm 10 ~30 c¢cm 1 kg
-15C 48
1.6
15
10 ml 0.03% 1 ml 30ug/ml 25 ~28C 3~5d
1~2
1
2
3
16 17
1.7
18
1 Berger-Parker d B-P d=N,/N
2 Shannon-Wienner D D =- zPilnpi 1 =12 8§
3 Alatalo Ea Ea = 1/ P/ -1/ exp - ) P InP, -1
2.1 —— T —&— NTS
1 —A— NT —%— TS
1 s LN
Numbers of soil fungi (x 10*cfu/g dry soil )
0~5c¢cm NIS>T>TS>NT 5~10 01-0 15 2.0 25
em TS>NTS>T>NT  10~30 em TS>T>NT> = 5 | | |
NTS NTS B .
;5‘ 20
1% 25
30
2.2

1

Fig. 1 The numbers of soil fungi in different treatments
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NTS NT TS 3 Metarrhizium Phythium Aspergillus 3 B-P
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0.6 5~10 em Metarrhizium
Fusarium B-P 0.7
3 B-P
Table 3 The soil fungi population under different treatments Berger-Parker dominance index
0 ~5cm 5 ~10cm 10 ~30cm
Genus name T NT NTS TS T NT NTS TS T NT NTS TS
Metarrhizium 0. 500 0. 147 0.238 0. 183 0. 441 0.278 0.325 0.267 0. 548 0. 629 0.189 0.258
Aspergillus 0. 068 0.353 0. 190 0. 300 0. 265 0. 167 0.078 0.311 0. 055 0.317 0.174 0.242
Mucor 0.023 0. 090 0.036 0.123 0.074 0. 167 0. 156 0. 067 0. 027 0.010 0.232 0.015
Penicillium ~ 0.000  0.030  0.036  0.000  0.000  0.028  0.078  0.111  0.000  0.000  0.029  0.106
Phythium 0.091 0. 000 0.262 0.117 0. 059 0.139 0.273 0. 156 0. 027 0. 041 0. 000 0.288
Thamnidum 0.091 0.118 0.179 0.033 0.029 0. 000 0. 000 0. 044 0. 000 0. 000 0. 000 0. 000
Alternaria 0.023 0.148 0. 060 0. 067 0. 000 0.194 0. 000 0.044 0. 082 0. 000 0. 159 0.030
Trichoderma 0. 000 0. 000 0. 000 0.167 0. 000 0. 000 0. 026 0. 000 0. 000 0. 000 0.129 0. 045
Fusarium 0.182  0.000  0.000  0.000  0.000 0.000 0.065 0.000 0.192  0.000 0.000  0.015
Saprolegnia 0. 000 0. 000 0. 000 0.017 0. 000 0. 000 0. 000 0. 000 0.014 0.010 0. 000 0. 000
Erysiphe 0.023  0.000  0.000  0.000  0.132  0.028  0.000  0.000 0.055  0.000  0.087  0.000
T Metarrhizium B-P 3 0.500 0.441 0.548
0~5cm 8 Fusarium  B-P 0.182 5~10 em 6
Aspergillus ~ B-P 0.265 10~30 cm 8 Fusarium B-P
0.192
NT 0~5cm 6 Aspergillus B-P 0.353 Alternaria
Metarrhizium B-P 0. 148 0. 147 5 ~10 em 7
Metarrhizium B-P 0.278 Alternaria Aspergillus ~ Mucor B-P
0.194 0.167 0.167 10~30 em 5 Metarrhizium B-P 0.629
Aspergillus B-P 0.317
TS 0~5 cm 8 Aspergillus B-P 0. 300 Metarrhizium
Trichoderma B-P 0.183 0.167 5~10 em 7 Aspergillus
Metarrhizium B-P 0.311  0.267 Phythium  Penicillium B-P
0.156 0.111 10~30 em 8 Phythium Metarrhizium  Aspergillus B-P
0.288 0.258 0.242 Penicillium B-P 0.106
NTS 0~5cm 7 Phythium  Metarrhizium B-P 0.262  0.238
Aspergillus  Trichoderma B-P 0.190 0.179 5~10 c¢cm
7 Metarrhizium  Phythium B-P 0.325 0.273 Mucor B-P
0. 156 10~30 em 7 Mucor B-P 0.232 Metarrhizium
Aspergillus  Alternaria B-P 0.188 0.174  0.159
2.3
2.3.1
4 Shannon-Wienner 4
3 TS NT NTS

NTS



117

2.3.2
4 Shannon-
5 Wienner
Table 4 The difference significance of the fungi diversity in different
Alatalo treatments the exponent of Shannon-wienner
5 3 TS Layer cm
NT NTS 0~ Treatments 0~5 5~10 10 ~30
T 1.533 dD 1.443 dD 1.425 cC
> em Alatalo NT>NTS > 15 > T NTS 1.722 cC 1.679 cC 1.830 aA
NT NTS NT 1.757 bB 1.745 aA 0.882 dD
NTS TS TS T 5~10 TS 1.901 aA 1.707 bB 1.663 bB
em Alatalo NT >TS>NTS>T NT S%
1%
TS TS ’
Different lowercase in the same column represents significant difference at
NTS NTS T 10 ~30 cm Alatalo _ _ _ ,
p=<0.05% between treatments in the same layer Different majuscule in
NTS>TS>NT>T NTS the same column represents significant difference at p <0. 01% between
TS TS NT treatments in the same layer
NT T 0~5em 5-~10
cm NT 5~10em 10 ~30 c¢m NTS
31 5 Alatalo
Table 5  The difference significance of the fungi uniformity in
different treatments the exponent of Alatalo
T NT Layer cm
T Treatments 0~5 5~10 10 ~30
T 1.382 dD 1.641 dD 1.256 dD
NT NTS 2.073 bB 1.897 ¢C 2.323 aA
T T8 TS NT 2.137 aA 2.641 aA 1.410 cC
TS TS 1.921 ¢C 2.038 bB 1.935 bB
5%
1%
NTS ’
Different lowercase in the same column represents significant difference at
p<0.05% between treatments in the same layer Different majuscule in
3.2 the same column represents significant difference at p <0.01% between
treatments in the same layer
T Fusarium
Penicillium ~ NT NTS T
NTS Penicillium Cladosporium
Alternaria Botrys  Ulocladium  Bandick Cladosporium Alternaria Botrys — Ulocladium
NT NTS NT  NTS CN NT  NTS
Fusaritumoxysporum Fsolani Gerlachianivalis Penicillium
b ” r_ NT
NT  NTS Trichoderma Fusartum Stachybotrys NT  NTS
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