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Abstract: Plastic covering is an efficient planting measure for rising production. It has been recently applied
and extended widely in dryland farming areas of northwestern China. Especially, on the Loess Plateau,
there are increasing areas of plastic cover. Plastic cover can change the soil temperature, moisture, air and
sun light as well, and consequently influence the soil physical, chemical and biological properties. Soil mi-
crobe is a driver of material transaction and nutrient cycle in soil system. Soil microbial biomass carbon
(C), nitrogen (N) and phosphorus (P) are recognized as a reservoir of soil active nutrients. At the same
time, it is very sensitive to environmental factors, and thus can be served as one evaluation indicator of soil
quality. The present study was conducted in field plots at Weibei dry area of the Loess Plateau to (1) in-
vestigate the changes and difference of soil microbial biomass (C, N, P) in the different growing stage of
corn under different situations of fertility in plastic cover cultivation and no-cover lands; (2) monitor the
influence of soil microbial biomass on the soil nutrient cycle in the plastic covering land; and (3) evaluate
the effect of plastic cover cultivation on soil environmental factors.

The field experimental research was conducted at Changwu Agro-ecological Experiment Station on
Loess Plateau, Chinese Academy of Sciences. 30 field plots with each area of 32 m*(4><8 m’) were em-
ployed. 18 plots were treated with plastic cover cultivation with 6 fertilizer treatments (1= N1P1, 2=
N1P2, 3= NIP3, 4= N2P1, 5= N2P2and 6= N2P3) (N1= 112. 5 kg/hm*, N2= 225 kg/hm®, P1= 75 kg/
hm?, P2= 150 kg/ hm?, P3= 225 kg/hm?), and 12 plots were served as control plots (no-cover) also with
6 fertilizer treatments. Soil samples were taken in a depth of 0 20 cm in each growing stage. The chloro-
form fumigation-extraction method was used to test the microbial biomass (C, N, P). Results show that
soil microbial biomass carbon under plastic cover cultivation were less than those of no-cover cultivation
during seedling, heading and maturation stages in all the 6 treatments, but during jointing stage, it de-

pended on the treatment. Biomass C in plastic cover land was higher than those in no-cover land with the
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fertilizer treatments of 2, 3 and 4, while it was less with fertilizer treatments of 1, 5 and 6. Biomass nitro-
gen has the same tendency as biomass carbon and it showed the most obvious at seedling stage, while it
changed with different fertilizer treatments in jointing and heading stages. T here was no big difference in
maturation stage. At the corn jointing stage, soil microbial biomass phosphorus under plastic cover culti-
vation was less than that of no-cover cultivation, but at the corn heading stage, the former was higher
than the later. This may be that the corn is sensitive to phosphorus. Because the jointing stage is the
fastest growing period, in addition to the plastic covering with higher soil temperature, mineralization of
phosphorus was speeding up with the increasing soil phosphorus activity-

The t-test analyses of biomass C, N, P and soil moisture show that during whole corn growing pro-
cess, soil microbial biomass carbon and phosphorus under plastic cover cultivation were less than those of
no-cover cultivation. Soil microbial biomass phosphorus under plastic cover cultivation had different re-
sponse to plastic cover cultivation in different growing stages. But it also had anegative effect on phospho-
rus in terms of whole growing periods. T herefore, the N-P rate in fertilizer and the amount of fertilizer us-
ing play a great role in soil microbial activity. Plastic cover cultivation for corn can greatly influence the
soil microbial biomass C, N and P, and it plays different role in different growing stages.
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Table | Different amounts of fertilizer applied on the
1.2 experiment plots
(6 9 R (7 15
), (7 31 ) (9 16 ) Urea Phosphoric fertilizer
0 2 3 Treatments 1o/ hm?) (P05 kg/hm?)
cm 5 s
1 112.5 75.0
’ 2 112.5 150.0
1 mm 3 112.5 225.0
: 12.63¢g/kg, 4 225.0 75.0
0.92¢g/kg, 90. 26mg/ kg, 9. 74mg/ kg, 5 225.0 150. 0
6 225.0 225.0
176. 5mg/ kg
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Table 2 Effect of plastic cover cultivation on the soil microbial biomass C at corn growth periods ( Bio——C mg/kg)
Seedling stage Jointing stage Heading stage Maturation stage
Treatments
Plastic cover No-cover Plastic cover No-cover Plastic cover No-cover Plastic cover No-cover
1 102. 88 106. 55 86.91 97.42 82.79 100. 80 103.70 121. 36
2 98. 00 108. 00 96. 57 62.73 100. 29 110. 38 103.70 129.23
3 107. 79 109. 42 104. 60 100. 69 79. 60 115. 18 100. 56 121. 36
4 119. 22 126.72 93.32 87.49 79. 60 108. 79 84.85 115. 05
5 117.59 120. 95 88.52 99. 05 87.57 111.99 106. 84 126. 09
6 101. 24 118.09 91.74 123.76 89. 15 92. 80 105. 28 102. 46
2.2
N 171 3 , N
N s N s N
N N F) 9 9
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Table 3 Effect of plastic cover cultivation on the soil microbial biomass N at corn growth periods (Bio——N mg/ kg)
Seedling stage Jointing stage Heading stage Maturation stage
Treatments
No-cover Plastic cover No-cover Plastic cover No-cover Plastic cover No-cover Plastic cover
1 - 22.22 10. 37 15.74 7.03 8. 15 11.48 8.52 5.93
2 - 11.30 3.89 5.93 6.67 8.89 5.56 4.63 5.93
3 1. 11 9.63 21. 67 6.48 8. 89 7.78 7.59 8.52
4 - 18.89 9.81 2.59 6. 11 9.07 8. 89 5.00 5.93
5 - 18.89 1. 67 0 3.89 9. 63 14. 63 3.33 2.04
6 - 11.30 10. 00 1. 11 5.19 1.85 12.59 1.67 3.89
P s, P P
CN 4 S P
, ; C N ,
) P s P
2.4
5 9
2.5
CNP t
0, , C , , 95%
t 5 N s s
4 5
( ——P mg/kg) Table 5 Effect of plastic cover cultivation on soil water
Table 4 Effect of plastic cover cultivation on the soil content
microbial biomass P at corn growth periods
(Bio——P mg/kg) Seedling Jointing Heading  Maturation
stage stage stage stage

Seedling Jointing  Heading Maturation Treat

ments

Treat stage stage stage stage Plastic No- Plastic No- Plastic No- Plastic No-
COVEr COVEr COVEr COVEr COVEr COVeI COVer Cover

ments plastic No- Plastic No- Plastic No- Plastic No-
COVEr COVer COVEr COVEr COVer COVer cover cover 1 13.7 12.5 10.4 11.1 18.5 18.0 5.5 3.7
1 0.68 513 255 823 6.93 3.30 0.98 0.48 2 14.1 13.7 12.0 12.3 17.9 18.7 6.1 3.4
2 48 750 338 13.735.60 1.15 0.100.85 30141 13.0 12.2 10.8 17.8 17.7 4.9 3.7
3 4.75 - 6.70 4.20 10.18 1.65 1.70 0.43 0.18 4 143 13.0 12.1 11.2 18.2 19.3 52 5.2

4 5.8 473 3.03 8.63 2.53 3.20 1.00 3.00
5 13.9 12.6 12.2 11.5 18.2 16.9 5.8 3.4

5 268 395 2.95 10.93 5.38 1.15 1.33 3.20
6 .05 - 513 0.8 10.1 5.85 2.50 0.78- 1.40 6 13.8 12.9 5.6 10.9 17.9 16.9 5.4 3.4
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Table 6 the t-test of notable difference of soil microbial ’ ’
biomass and water content between plastic cover cultivation 50%
and no-cover cultivation ’ ° t
CNP
C N P
Growth periods Bio-C Bio-N Bio-P  Water contents >
Seedling stage 3.11° - 5.92¢ 0.70 6. 893
e - 0.18 0.59 - 8.99= 0.313
Jointing stage 5
. S 413 - 1160 2,716 0.424 3
Heading stage
_ 23,970 - 0.34 - 0.43 4177 '
Maturation stage C N,
t - 3,79 - 2.39d- (.84 3. 494¢ ; P
Total t value
N-1=5: a tos0=0.727, b.ty. o= 2. 20, c. tgos= 2.57, d. > N C
to.o= 3.36, e. too01= 4.03 N-1= 23: a.tps50= 0.685, N P s
b.toww= 1.71, ¢ toos= 2.07, d.to.= 2.50 , e.t0.01= 2. 81
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