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Effect of Conservation Tillage on Soil Fauna in Wheat Field of Huang—huai—hai Plain
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Abstract: Reduced biodiversity in soils is associated with the intensive tillage management which goes against agricultural sustainable devel-
opment but conservation tillage has been considered one of the effective managements to the problem. No-tillage and straw cover were gener—
ally applied under conservation tillage systems. Therefore, a completely randomized 2x3 factorial experiment was set up to investigate the ef—
fects of tillage and straw cover on soil fauna in wheat field. Each plot was designed to 4 mx100 m rectangle and each treatment was replicated
six times in the experiment. Treatments consisted of : till+total field straw removed (TCO); till+50% of total field straw removed (TC50 ); till+
total field straw applied (TC100); no—till+total field straw removed(NTCO ); no—till+50% of total field straw removed(NTC50 ); no—till + total
field straw applied (NTC100). We investigated abundance and diversity of soil fauna at the jointing stage(March) and the maturity stage (May )
under wheat growth season. The results showed that the dominant groups of soil fauna in all treatments were collembola and acari which near—
ly accounted for 80%. The abundance of soil fauna distributed at 0~10 cm soil depth was as much as 75% of total soil fauna. The numbers of
groups of soil fauna was higher under no—tillage than tillage treatment plots, and the individuals of soil fauna were increased with the increase
of straw cover. The diversity of soil fauna was higher under the no—-tillage plots than that under the tillage plots at the jointing stage, but the

result was opposite at the maturily stage. As to similarity index, there was a great difference between tillage and no—till plots, which indicated
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that many soil animals had their own adaptability to habit in tillage or no—till plots. Redundancy analysis indicated that the factors of tillage

method, straw cover, soil layer and time totally explained 28.7% of soil fauna variation, of which, the time was the highest, occupied 12.2%,

the straw cover was 8.7% and the soil layer was 6.4%. Tillage method explained the least variation of soil fauna, however, tillage affected the

vertical distribution pattern of soil fauna through significantly changed the effects of the straw cover.

Keywords: conservation tillage; soil fauna; tillage type; straw cover; redundancy analysis
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Table 1 Change in composition of soil fauna communities during wheat season

INFERT A Jointing Stage INZZE EAH Maturity
FHE Taxa Bl /H mEew B ZE BRYA EEHe? B Ed
inds Density Frenquence  Degree inds Density  Frenquence  Degree

g H Collembola 607A 2 927.80A 33.57 ++ 1632B 11 360.35B 65.94 +++
¥UE H Diplura Sa 25.11a 0.28 + 11b 80.86b 0.44 +
1 H H Psocoptera la 4.79a 0.06 + 3a 20.77a 0.12 +
[A]## H Homoptera —a —a - - la 8.25a 0.04 +
M H Coleoptera 95a 466.80a 5.25 ++ 80a 553.45a 3.23 ++
XG# H Diptera la 4.86a 0.06 + 6b 45.85b 0.24 +
gk F Araneae 20a 95.95a 1.11 ++ 8b 56.81b 0.32 +

WG H - Acari 815a 3928.17a 45.08 +++ 597h 4177.62b 24.12 +++
AR H Lithobiomorpha —a -a - - 3a 20.72a 0.12 +
K5I OlMe® 9a 43.36a 0.50 + 8a 53.98a 0.32 +
JNIEIZE OIMi 122a 581.92a 6.75 ++ 58h 400.14b 2.34 ++
K5 H Hymenoptera 17a 80.14a 0.94 + 11a 81.45a 0.44 +
41 Tarvae 116A 558.32A 6.42 ++ 57B 400.26B 2.30 ++

TE 6 MR HL 36 /MK T SESI Y EECEE(0~20 em) s +++ ++ + 2 BIFIR L IERE (5 SELL > 10% ), WA (L SEE ] 19%~10% ) RIS
FERECE B B<1% ) s RO T REFROR A F I LS PI7E 0.05 KF-(/NE )L 0.01 /KRS ) 225 .38 (1655, Al

*Data was summarized with 36 plots at 0~20 ¢cm; +++,++,+ indicate dominant group(individuals caught accounting for more than 10% of the total ), fre—

quent group( 1%~10% of the total ) and rare group(less than 1% of the total ), respectively; Different letter indicate significant differences between sampling

date at the 0.05 level (small letter) and 0. 01 level (capital letter) (T—test ); OIMe*: Megadrile oligochaetes, OIMi : Microdrile oligochaetes, the same below ,
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&2 ARABHEAX T L E A SRR BAR MRS £(0~20 cm)

Table 2 The diversity and similarity index of soil fauna (0~20 c¢m) to different cultivations

RhFE 5B No.of %t 7H

ZHREVEFSEL Diversity index

FRRIAFE S q Similarity index

BB Stage

Treatment  groups inds D H' J TRO NTRO  TR50 NTR50 TR100 NTR100

T TCO 8 174a 0.354b+0.037 1.810¢d+0.079 0.603¢d+0.027 1.000  0.700  0.750  0.700  0.750  0.600
J({inting NTCO 9 219a  0.348ab+0.031 1.928c¢d+0.105 0.608cd+0.022 1.000  0.667  0.800  0.667  0.889
e TC50 6 207a 0.379b+0.042 1.728bc+0.068 0.668d+0.025 1.000  0.667  0.714  0.556
NTC50 9 376b  0.321ab+0.032 2.037d+0.135 0.643d+0.031 1.000  0.667  0.889

TC100 6 350b  0.372b+0.029 1.728bc+0.054 0.669d+0.024 1.000  0.750

NTC100 8 482¢ 0.2982+0.025 2.017d+0.113 0.672d+0.030 1.000

I TCO 8 199a 0.369b+0.051 1.742bc+0.072 0.581bc+0.039 1.000  0.778  0.500  0.636 0400  0.545
Maturity NTCO 8 319b 0.459¢+0.058  1.520b+0.067 0.507b+0.028 1.000  0.667  0.800  0.400  0.700
TC50 7 177a 0.398bc+0.046 1.682b+0.077 0.599¢d+0.046 1.000  0.700  0.625  0.778

NTC50 10 396bc  0.505de+0.062 1.416b+0.035 0.426a+0.036 1.000  0.600  0.900

TC100 6 786e 0.587e+0.071  1.054a+0.089 0.408a+0.030 1.000  0.667

NTC100 9 598de  0.481cd+0.053 1.488b+0.082 0.469ab+0.041 1.000

SECT AL B Z R ORI

itk —2 T Ay SRS AT 7 35 A0 BEXT £ 5
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BHE 55 LR 4 2 X s Y S 2R
PEFRBOE W 7 250 T W3 3. -5 sh ¥ BBk
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Table 3 F value of ANOVA on the effect of treatment type, time of sampling, soil layer and interactions

between them on density and diversity index of soil fauna

% Factor BHETTAL AT Fisf i) +Z PHExBE  BHMExERE EmxdE MRS R
B H Collembola 9. 312%* 0.059 9.721 %% 4.123% 0.860 0.483 3.557 25.861 %
P ) Acari 0.039 4.842+ 0.388 22013 2.160 0.735 1.151 0.128
FP R Total fauna 0.067 12.599%#%  19.412%%%  23,002%x 4.631% 5.277% 1.644 0.420
u 3.640 1.028 10847+ 0.004 2.677 0.045 0.157 1.449
J 0.004 2.988 13.251%* 6.550% 2.841 0.048 0.037 1.453

1 #P<0.05;#%P<0.01 ; *#%P<0.001 ,
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Figure 1 Redundancy analysis (RDA) of soil fauna with tillage,

straw cover, time and soil layer as factors
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Figure 2 Partitioning of variance of species composition, explained

by the tillage, residual cover, time and soil layer factors
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Table 3 The theoretical models of soil nutrients and corresponding parameters

TR LR Bt Co FEGH sill ALRE alm (P {H/AE G )/% RSS R
2N S 0.000 1 0.148 2 99.4 0.07 4.86E-3 0.861
&P S 0.000 28 0.002 42 116.7 115 5.76E-7 0.873
4K G 0.100 2.609 1157 3.83 171 0.835

MR N S 73.0 455.0 110.8 16.04 22717 0.654
AL P E 0.231 0.174 2 78.6 13.26 8.81E~4 0.883
A K G 0.001 0.060 5 19.1 1.65 1.12E-3 0.561
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