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Comparison of efficacy of successive soil’s solar disinfection of
continuous cropping of cucumber in plastic covering

SUN Jin-li,CHENG Zhi-hui, HAN Ling, HAO Li-xia

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

Abstract; [Objective] Aiming at the disease caused by continuous cropping of cucumber in plastic cov-
ering, the study was to sift out soil disinfection methods fit to northwest areas. [Method) Using high tem-
perature to disinfect the soil of plastic covering in the summer before growing season in 2008-07—2008-11,
setting 12 kinds of treatments,different colours of plastic and different functions of additives were adopted
to determine the variations of air and soil temperatures,amount of microorganism,and weeds kinds in plas-
tic covering. Cucumber and watermelon were taken as the plants to determine emergence rate and seeding
rate. [Result] In the whole period of disinfection, the change of daily air temperature in plastic covering
was 24.9—49.9 C and daily mean air temperature 34. 5 ‘C; The average temperature in 10 cm soil layer
was 39.9 C,the average time =40 C was 6. 7 h. The different treatments had different temperature-in-

creasing effects for 10 cm soil layer, among them the best treatments were T4 (rice husk), T5 (wheat
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bran),T7 (raw chicken manure), T3 (nitrolime) and T6 (raw cow manure) ; The average soil temperature
was 42.7,41.8,41.2,40. 8 and 40. 3 C ,respectively,other treatments were not as good; The variation of 20
cm soil temperature had the same trend with the 10 cm soil layer temperature, but temperature-increasing
effect of 20 cm soil layer was worse than that of 10 cm soil layer. The best treatments of sterilization for
soil microorganisms were T3 (nitrolime), T7 (raw chicken manure) and T6 (raw cow manure) ; The sterili-
zing rate of bacterium, fungus, actinomyce was 95. 5%.79. 7%, 85. 3% ; 94. 7%, 74. 2%, 35. 1% and
93.5%,61. 7%, 27.6% ,the rate of plant of the test crop including cucumber and watermelon was 94. 7%
and 88.7%.87.3% and 84.7%,82.0% and 80. 0% ; The prevention measures were obvious to kill the weed
by solar disinfection; The main weed species was purslane herb, accounting for 84. 8%. [Conclusion)] The
effects of controlling disease of cucumber caused by continuous cropping were significant after adding dif-
ferent kinds of additives to soil,and the best treatments among them were nitrolime and raw chicken ma-
nure,

Key words: continuous cropping;solar disinfection;soil microorganism;rate of emergence; weed
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Table 1 Comparison of air temperature during the period of all disinfection and sunny day in and out plastic covering
Ho 1yl REAR/C EmAR/C O HHARR/C RR=40 C 0 RE=50 C

I t I; iod Lowest air Highest air Daily mean air %5 /h I8/ h
-ocation eno temperature temperature temperature =40 C hours =50 C hours

A I . 24 19.9 34.5 7.6 4.6

In plastic All disinfection period : : : . :

covering fiff KX Sunny day period 25.5 56.4 38.0 9.2 5.2

PNLED A MEM A 20 29.5 2.7 - -

Out plastic All disinfection period : : :

covering fig K Sunny day period 21.0 32.9 26.4 — —
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Fig. 1

Daily variation of 10 em soil layer temperature under different treatments in

all disinfection period (A) and sunny day (B)
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Table 2 Effects of warming under different colour plastic films to 10 and 20 cm soil layer in sunny day

AL/ C

e i/ C H 3R/ C il =40 C

1 3
T.E/ cm iﬁ}]’ﬁ‘ Lowest soil Highest soil Daily mean soil %/ h
Soil layer Plastic film 0
temperature temperature temperature =40 C hours
10 M Black plastic film 35.7 40. 3 38.5 5.6
[ b JFE White plastic film 37.1 41.5 39.3 9.4
2 M b L Black plastic film 33.6 38.5 34.5 1.6
1 fiE White plastic film 34.7 39.2 35.7 5.4
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Table 3 Change of number of microorganism in soil after solar disinfection
Qb B AT /(109 c'fu cghH HF/(10% cfues g D) ﬁﬁlé}%%/(‘l()i cfueg™ b &%%CKE’;%{)
Treatment Bacterium Fungus Actinomyces Total microorganism

CK 118.0 d 144.3 e 229.7d 120.0d

T1 14. 3 ab 36.7 ab 113. 3 be 15.7 ab

T2 24.0 be 74.0 cd 71.0 ab 24.9 be

T3 5.3 a 29.3 a 33.7a 6.0 a

T4 29.7 ¢ 96.0 d 234.3d 32.1¢

TS 11.0 a 73.7 cd 367.7 e 15.0 ab

T6 7.7 a 55. 3 be 165. 7 cd 9.4 a

T7 6.3 a 37.3 ab 149. 0 be 8.0a

T8 13.3 ab 156.0 e 305.7 e 16. 3 ab

T9 17.0 ab 72.3 cd 126. 3 be 18.3 ab

T10 10.7 a 60.7 be 322.7 e 14.0 ab

TI11 10.3 a 203.7 f 172.0 cd 11.9 a

T12 9.3 a 56.7 be 109. 0 be 10.4 a

T CKLIH B2 AT A9 185 ofu, THIE AL . RISV BO 5 b AN TR /NG 52 135 308 3 b UAE BCRAE 5060 A B B ME2ER . TR,

Note:CK is the soil before sterilization;cfu. colony forming unit. The small letters in the same line indicate the difference of the number of

microorganism in soil at 5% level respectively. The same below.
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Table 4 Effects of the rate of emergence and plant of the test crops under different soil’s disinfectant treatments %

# JIN Cucumber

75 ) Watermelon

Trgtirfent HITHES B T R PRE
Emergence rate Plant rate Emergence rate Plant rate
CK 76.7 ab 76.7 be 29.3 e 17.3 ¢
T1 72.7 ab 86.7 ab 56.7 be 72.7 a
T2 72.1 ab 84.0 ab 58.0 b 80.7 a
T3 92.0 a 94. 68.3 a 88.7 a
T4 78.7 ab 79. 3 abc 58.0 b 73.3 a
T5 65.3 b 76.0 be 47.3 ¢ 73.3 a
T6 78.7 ab 82.0 abc 59.3 ab 80.0 a
T7 84.7 ab 87.3 ab 65.3 ab 84.7 a
T8 72.7 ab 77.3 be 59. 3 ab 74.7 a
T9 81.3 ab 86.0 ab 55.3 be 79.3 a
T10 81.3 ab 83.3 ab 61.3 ab 80.7 a
T11 73.3 ab 80. 3 abc 62.7 ab 79.3 a
T12 66.7 b 68.0 ¢ 32.6d 36.0 b
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