2010 11 18 6
Chinese Journal of Eco-Agriculture, Nov. 2010, 18(6): 1189-1193

DOI: 10.3724/SP.J.1011.2010.01189

M Gam’ s EREY @AY kRED Kk 4 mAAR!?

1. 710032; 2. 716100;
3. 712100; 4. 711700)

KFAHERB T, AR TZAXKMGEHS. aRAER. 25 3 ML BHSFFENELEE L
FEMERUERENAEKLAENDH, EREY, ZHXKAGEHEAES L ENEFERTERADN, LHE
&ML b A B B 2 PR M 9.5%, )k AN k4% (0.1~0.5 mm. 0.5~1.0 mm)& B 3 4 B 4 B 3 Am 39.4%. 117.7%,
HAHnLHE T, ARAERNEEF RS B8 v 163%, 404 b ¥ 4147 (0.001~0.005 mm. 0.005~0.01 mm)
S BRI A3 An 52.1%F1 116.8%; A £ &AM 5 LER A E R E B 65.8%, AR HFEANMNEESE
Bt A A% 33.0%. 32.2%., A F At LM BB kYA — EHAER, L+aRAEZMLE
THARRGH R HMEAR, HAREENLE, ZHAXAHEHEFLEY RN, SN EHSAESERE
HINFHRAH. THRE. THRELEMENTE, AP 2 AMGHSAEGEERGENLEN TR
T, BRI HR.

EEHE EUESM KEREF ERAEKAT ITHEREK £9¥8EK

: S472 (A : 1671-3990(2010)06-1189-05

Effects of different forms of soil disinfection on soil physical
properties and cucumber growth
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Abstract Experiments were conducted to study the effects of three soil disinfection methods (ridge and furrow soil solarization
with plastic film mulch, calcium cyanamid with stalk, dazomet fumigation) on soil physical properties and the growth of cucumber in
greenhouse conditions. The results show that ridge and furrow solarization with plastic film mulch has no visible effect on soil
physical properties. While the content of coarse silt decreases by 9.5% compared to CK, the contents of two diameter of sands
(0.1~0.5 mm, 0.5~1.0 mm) increase by 39.4%, 117.7% respectively compared to CK. No significant changes are noted in the re-
maining components. The content of clay in soil treated with calcium cyanamid and stalk increases by 163%, the contents two di-
ameter of fine silts (0.001~0.005 mm, 0.005~0.01 mm) increase by 52.1%, 116.8% respectively compared to CK. Clay content of soil
treated by dazomet fumigation decreases by 65.8%, the contents of two diameter of fine silt in soil decrease by 33.0%, 32.2% respec-
tively compared to CK. Different soil disinfection treatments exert different inhibitions on soil aggregation. Calcium cyanamid with
stalk treatment is most effective, followed by dazomet fumigation treatment. Ridge and furrow soil solarzation with plastic film
mulch is least effective. The three soil disinfection treatments increase average plant height, leaf number, chlorophyll content and
yield of cucumber. Ridge and furrow soil solarization with plastic film mulch not only significantly increases the biological indices of
cucumber, but also promotes cucumber yield.

Key words Soil disinfection, Soil physical property, Solarization, Cucumber growth and development, Soil aggregate, Bio-
logical index
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Tab. 1 Changes of soil mechanical composition under different soil disinfection treatments %
Fine silt Sand
Soil depth Clay Coarse silt
p Treatment (<0.001mm) 0.001~0.005 0.005~0.01 (0.01~0.05 0.05~0.1 0.1~05 0.5~1.0
(cm) mm mm mm) mm mm mm

0~20 3.08b 10.33c 8.00c 43.54c 17.14b 11.03a 5.42a

8.48a 15.96a 17.04a 43.51c 13.02¢ 5.56d 0.32¢

7.06a 15.13b 10.59b 45.26b 13.51c 6.47¢c 1.96b

CK 3.23b 10.49¢c 7.86¢ 48.11a 19.25a 7.91b 2.49b

20~40 9.62a 17.07a 12.61a 42.16¢ 11.48c 5.98b 1.07b

8.67b 13.56¢ 11.78b 47.38a 12.42b 4.36C 1.42b

2.98¢c 9.96d 8.00c 44.11b 21.33a 11.22a 2.34a

CK 8.74b 14.86b 11.80b 46.96a 12.56b 2.89d 1.16b
I: Ridge and furrow soil solarization with plastic film mulch; 1I: Calcium yanamid with stalk; III:
Dazomet fumigation. 0.05 Different small letters in one column mean significant difference at 0.05

level. The same below.
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Tab. 2 Changes of soil micro-aggregates under different soil disinfection treatments
Average content (%)
Soil depth Treatment
(cm) 0.000 1~0.001 mm 0.001~0.005 mm 0.005~0.01 mm 0.01~0.05mm 0.05~0.1 mm  0.1~0.5mm  0.5~1.0 mm
0~20 10.52a 15.81b 11.81bc 44.91ab 13.62a 3.68a 0a
10.16a 18.21a 14.04a 45.64a 10.27¢ 1.33¢ 0a
11.14a 16.39b 12.09b 43.71b 11.55bc 2.27b 1.12b
CK 10.10a 14.47c 11.34c 46.65a 13.04ab 2.96ab 1.10b
20~40 11.50a 16.01c 11.54b 44.16b 13.17a 3.64a 0
10.78a 17.44b 12.95a 45.12b 11.77b 1.94b 0
11.18a 17.97a 12.35ab 44.32b 12.23b 1.96b 0

CK 9.98b 15.78c 11.94b 48.00a 12.65ab 1.66b 0
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Fig. 1 Leaves number, average plant height and chlorophyll content of cucumber under different disinfection treatments

11.0%, (0.1~0.5
2.3.2 mm, 0.5~1.0 mm) 39.4%
2 ) 117.7%,
, 163%,
, 52.1% 116.8%;
14%, , 5.4%, 118.6%,
3.4%; 44.2% 34.7% 0~20 cm
, 0~20 cm ,
20~40 cm ,
2.3.3 ,
65.8%, 33%
, , 32.2%, 6.1%,
78.1%, , 51.3%, 60.8% 288% 101.7%,
38.4%,
s 0~20 cm
3 g
0~20 cm 0~20 cm
9.5%, 0.05~0.1 mm , [14]
400 2500
A B
sof O a b
2o L Il d B 2000 C
g3%r am T & =
520 OCK a2 g 1500 -
g 20f -] § -
L B = 1000 | iy
g ] = ]
100 -] ﬁii 500 | -
sof a2 b s b ] kxR N
0 l_:L-bLI—:LPI—\ N . i Sy 0 C. - . “T“ = = ]
F 4 Taproots WA Secondary roots #b |- Shoot #1FE Root

2 FRLEHESLBEMREENTYRENT L

Fig. 2 Changes of root number and dry weight of cucumber under different disinfection treatments
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