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Table 1 Chemical properties of experimental soil
SRR SRk Sk WA i TR A i ERE A AR A
Total N content Total P content Total K content Alkali-hydrolysable N content Available P content Auvailable K content Organic matter content pH
/g kgl /g« kgl /g kg1 /g kg1 /g« kgl /g kg1 /g kg1
1.17 1. 04 20. 25 56.41 47. 87 140. 25 10. 5 6. 35
— KRS T TR K 4 A BT S B0 38K 4
PRS- 58 SKR AR, 51 3 T R
/ O r° fg / © RN, R IR K 43k B R A A R
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Fig.1 Layout of experimental plot
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Table 2 Test design of irrigation system of

autumn and winter sweet pepper mm
E=¢ ] b3 Treatment
Growth period Tl T2 T3 T4

(2 W) Seedling stage (2 times) 10 10 10 10
FFAER (4 YO Blossom period (4 times) 10 15 15 20
2 BB (6 YO Fruit high-stage (6 times) 12 15 20 20
%5 B IS (4 YO Fruit late-stage (4 times) 15 15 15 15
£t Total 192 230 260 280
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B 1 hi 1k, R SR S WA B G 2 TR

HEATSEI B
2 HBREHMH

2.1 THEEAEFT WA K A2 R B L
B IR S R AR K 0 T R I ik B B ME
46

—--T1
= T2

+3EF Soil temperature/'C

12-19

=3
228

fi$1d) Date/ H-H
2 ZEFHATREKSLETREETHMLE
1 JE B A B R R B IR B 3
Fig. 2 The variation of soil temperature on different
irrigation treatments during the whole growth period

Note : Soil temperature data of different treatments averaged soil temper-

ature at different depths within the growth period
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Fig. 3 The day variation of soil temperature in T1 treatment
Note; The data which was used to analysis was soil temperatures on
October 24™,2012 two days before irrigation and the weather was sunny and

southwest wind 3 to 4.
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Fig. 4 The day variation of soil temperature in T2 treatment
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Fig.5 The day variation of soil temperature in T3 treatment
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Fig. 6 The day variation of soil temperature in T4 treatment
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Table 3 Comparison of daily temperatures at different depths of autumn and winter bell pepper growth ‘C
e - iﬁﬁﬁ ??JQIEUEI’A\EIQ *ﬁﬂé%ﬁ

Treatrments Time Soil depth/cm Fitted regression Correlation

5 10 15 20 25 formula coefficients

8:30 15.1 150 16. 4 16.2 17.0 /A\T=14. 490¢0- 006h R2=0. 8331

Tl 12.30 23.0 190 19.5 17.5 17.0 A T=23. 458¢—0-014h R2=0. 8393

15:30 23.2 22.0 21.0 18.8 17.6 AT=25. 259¢—0-014h R2=0.9771

8:30 16.5 15.8 16.2 15.0 16.5 A T=16. 241¢—0-001h R2=0. 0424

T2 12.30 25.0 22.0 18.0 16.5 17.3 AT=26. 525¢0-02h R2=0. 8394

15.:30 23.4 22.5 20.0 18.0 18.0 /A\T=25. 353¢0-015h R2=0.9337

8:30 16.0 15.8 15.0 15.0 16.5 A T=15. 604¢0- 0002h R2=0.0013

T3 12.30 23.2 20.8 17.0 16. 8 17.0 AT=24. 144¢=0-017h R2=0.7990

15.:30 21.2 210 17.8 17.5 17.0 A\T=22. 687¢0-012h R2=(. 8663

8:30 16. 3 15.0 15.1 17.0 16.0 AT=15. 449¢0- 0018h R2=0. 0694

T4 12.30 23.0 19.5 18.0 18.2 17.0 A T=23. 295¢—0-013h R2=0. 8354

15:30 22.0 20.0 18.7 19.0 17.0 A T=22. 844¢—0-011h R2=0. 8992

AT FRIR L3R B AR AR BEAR ; “hFom TR .

Note: ‘AT’ represents amplitude value of soil temperature variation; ‘h’ represents the depth of the soil.
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Table 4 Path analysis of environmental factors and soil temperature
51 R BEAR R R B HEBERRY [ 38 42 4 Indirect path coefficient
Correlation coefficient with Direct path AR R RERE REWWE o B A B
soil temperature coefficient Soil moisture content ~ Greenhouse temperature ~ Greenhouse humidity ~ Light intensity
3585 K2R Soil moisture content —0. 7574 —0. 7021 — —0. 4086 0. 3891 —0. 0358
1R Z IR Greenhouse temperature 0. 6512 0.6172 0. 4649 — —O0. 4876 0. 0567
R ZEBE Greenhouse humidity —0. 1872 0.7218 —0. 3785 —0. 4169 — —0. 1136
FeRE R Light intensity —0. 0549 0. 1229 0. 2045 0. 2848 —0. 6671 —

3 Hig

BRI R RN, HHRE TR L ERE 25
KFE,HAE 15:30 B ZH MR R HEm K, LI 25 cm §
JEEY Pl PN T 340 1 B B K 8 AR 3 SR T s . WE K SE
B HIEIRE RS L EREZ E A RA —E
SO, TS K R AR 2 IR B X S IR B A O R By
F—0. 7574 F1 0. 6512, B 1 R SR —0. 7021
1 0. 6172, T8 E 7K SRR Z IR BT HIEEENIREE
MK

S 3LHk
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Study on Soil Temperature and Its Influencing Factors in
Northern Winter Solar Greenhouse With Drip Irrigation

LI Bo, WANG Ting, WANG Tieliang
(Water Conservancy College,Shenyang Agricultural University,Shenyang, Liaoning 110866)

Abstract : Taking sweet pepper that cultivating in autumn and winter in solar greenhouse as material, by field experiment,
the soil temperature change in solar greenhouse with drip irrigation under plastic film was studied during the growth

period of pepper under the condition of four different soil water treatments,and the relationship of soil temperature and
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environmental factors and their comprehensive effects were analyzed by path analysis method. The results showed that
the temperature of different treatments reduced, with the increasing of irrigation water quota. The temperature of surface-
layer soil reduced quickly and the range of its temperature was larger. And with the increasing of soil depth, the soil
temperature increased slowlier and its range decreased,and the peak soil temperature of different layers appeared delayed.
The relationship of soil temperature and the soil depth were exponential,and the correlation coefficient of each treatments
reached the maximum at 15:30; the average soil temperature of 25 cm depth reduce with the increasing of irrigation
quota,and irrigation water quota had a direct influence on the correlation between soil temperature and the depth of soil;
the correlation coefficients of soil moisture content, the air temperature and soil temperature in solar greenhouse was
—0. 7574 and 0. 6512 respectively,directly action coefficients of path was —0. 7021 and 0. 6172 respectively,which showed that
the both soil moisture content and the air temperature in solar greenhouse had greatly effect on soil temperature.

Key words: drip irrigation under plastic film;irrigation water quota;soil temperatures;environmental factors;path analysis
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