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Study on soil solarization with transparent plastic mulching and
its effects on growth of Chinese cabbage cultivars

ZHANG Ming-ke,ZHANG Lu-gang, HUI Mai-xia

(College of Horticulture , Northwest A & F University ,Yangling s Shaanzi 712100, China)

Abstract;: To find the effect of soil temperature raised and sterillized with white plastic mulched, the pa-
per studied the change of soil temperature during the whole mulched period and its effect on 4 cultivars of
Chinese cabbage planted with transparent plastic mulching in Guanzhong district, Shaanxi Province. Results
showed that the maximum soil temperature of surface,5,10,15 and 20 cm depths approached 62. 95,54. 05,
48.05,42. 1 and 40. 7 C, respectively, with the transparent plastic mulched. the average temperature in-
creased 12, 37,10. 43,9. 46,7. 62 and 7. 87 'C, repectively, compared with the control Cun-mulched). The
mulching effect was decreased with the increasing of soil depth. In terms of mulching duration,it would have much
better effect in sunny days on soil temperature than that in cloudy or rainy days;during the whole mulching period,
the cumulative days of temperature higher than 40 C at 5,10,15 and 20 cm soil depths were 18,14,1 and 1 d at
15:00315,12,4 and 1 d at 19:00, separately. Mulching also increased the value of temperature difference in different
soil depth,and the day temperature difference was decreased with the increasing of soil depth. At the depth of 5,
10,15 and 20 cm at 15:00 of sunny days, the soil temperature would be 1. 41,1.40,1. 31,1. 23 and 1. 29
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times as many as that in cloudy or rainy days. After solarization,four Chinese cabbage cultivars were plan-
ted. The results showed that 4 cultivars grew vigorously in mulched field, the bio-yield improved (except
for chunxiao) and the disease of anthracnose (Colletotrichum higginsianum Sacc. ) was lower than control
experiment,and incidence of the disease decreased by 32.3% —71.1%.
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Table 1 Average temperature difference in different soil depth about mulched vs. control C
) ARSI Average soil temperature enhanced than CK
+ 2 Soil
7:00 15:00 19:00
#3¢ Surface 3.11 12. 37 8.07
iR 5 cm 5 cm soil depth 4,88 10. 43 8.23
R 10 em 10 em soil depth 6.42 8.39 9. 46
HF 15 ecm 15 em soil depth 5.63 5.96 7.62
#F 20 em 20 em soil depth 6.17 6. 86 7.87
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Fig. 1 Dynamic change of soil temperature at different depths at 15:00 during the whole mulched period
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Table 2 Days of temperature higher than 40 C during the whole mulched period d
P AL P Mulched X7 B8 Unmulched
il
U‘Ji HHFS5em HHF10em HIF 15 em  #F 20 ecm WTF5cm M F10ecm HF 15em  #F 20 em
i i) % - . . ~ . . 3k - . . ~ . .
Time  Surface 5 cm soil 10 cm soil 15 cm soil 20 cm soil Surface 0 M soil 10 cm soil 15 c¢m soil 20 cm soil
depth depth depth depth depth depth depth depth

15:00 20 18 14 1 1 7 0 0 0 0
19:00 4 15 12 4 1 0 0 0 0 0
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Table 3 Effects of mulched treament on average temperature at different soil depths

in sunny and cloudy or rainy days

% K Sunny days

BAT K Cloudy or rainy days

7 B[] e i 22
+R Time B A B 'I‘em{pe;réature B AR Tem(peﬁture
Mulched Un-mulched . Mulched Un-mulched .
difference difference
) 7.00 26.33 22.98 3.35 22.95 21.45 1. 50
ok 15:00 53.31 37. 87 15. 44 32.38 26. 89 5.49
Surface
19.:00 38. 36 27. 84 10.52 26. 45 22.89 3.56
7:00 27.67 22.81 4. 86 26. 34 21.91 4,43
.
B 5 em 15:00 46. 83 33.38 13. 45 29. 68 26.18 3.50
5 cm soil depth
19.00 40.72 29.61 11.11 25. 30 24,74 0.56
7:00 29. 34 23.05 6.29 28. 34 22.46 5.88
h
WF 10 em 1500 41.38 31.49 9.89 29. 68 25.05 4.63
10 cm soil depth
19.00 40. 36 29.27 11.09 29.68 24.49 5.19
7:00 29. 34 23.76 5.58 28.39 23.41 4.98
.
WF 15 cm 15.00 35.18 28.55 6.63 28. 04 24. 24 3.80
15 cm soil depth
19.00 37.04 28.27 8. 77 28.73 24,24 4.49
7.00 29.67 23.74 5.93 30. 70 23.37 7.33
#F 20 em 1500 33. 26 25.72 7.54 27.89 23.18 4.71
20 cm soil depth
19:00 35.01 26.02 8.99 28.33 23.30 5.03
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Table 4  Effects of soil solarization on growth and yield of Chinese cabbage

BITG KR/

FEhE/(t e hm™?2)

ih i it Rate of anthracnose Yield R %
Varieties Treatment ° di%e':%e l;m ‘ T He3E Edible yield rate
sease b Bio-yield Leaf head yield
E St B Mulched 7.8 160. 56 116. 40 72.5
Qinbai No. 2 F I Un-mulched 11.5 149.79 104. 28 70. 1
F B Mulched 4.3 163. 96 126. 82 77.3
Chunxiao A Un-mulched 14.9 196. 57 129. 54 65.9
JEERE 4T 0 5 Mulched 29.7 144.03 100. 10 69.5
Beijing orange Chinese cabbage FAE Un-mulched 61.4 133.61 103. 27 77.3
02 7% 64 N Mulched 19.0 126. 27 89.13 70.6
02 hybrid 64 A Un-mulched 37.0 113. 33 90. 36 79.7
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