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Study on Different Root-Soil Space on Contribution Rate of Cucumber Growth

LIU Jun-bo"?,LI Ming' ,FAN Feng-cui"? , LI Zhi-hong® ,SUN Ya-jie' ,SHI Yu-fang’

(1. College of Horticulture, Agricultural University of Hebei, Baoding, Hebei 071001; 2. Agricultural Information and Economic Research

Institute, Hebei Academy of Agriculture and Forestry Sciences,Shijiazhuang, Hebei 050051)

Abstract; Taking ‘Shiji Lvbao’ cucumber as material, by separating plastic cloth interlayer on root,the effect of different

root-soil space on water consumption and yield contribution rate were studied with the production of conventionally

grown as CK. The results showed that from the fruiting period,each treatment at different growth stages,the regularity

of maximum daily water consumption were consistent,the regularity was less water consumption in the early fruit stage,

the most exuberant water consumption in the full fruit stage,and showed a decline in the late fruit stage. Compared with

the CK,the contribution rate of yield was less than 100%§ ,and it showed some regularity that the more soil-root growing

space the higher contribution rate to yield,the yield contribute rate of S40 up to 98. 06 %. The highest water use efficiency

was S20 and higher 10. 33% than CK,at the same time water consumption less than CK,but production only slightly

lower than CK and no significant difference in yield.

Key words ; cucumber ; root-soil space;yield contribution rate;water consumption
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Table 1 Soil physical and chemical properties
LREHE LR Eis AR AR TR R FEAH & AU &R
Total N content Total P content Total K content  Alkalihydrolyzable N content ~ Available P content Available K content  Organic matter content — pH i
/g kg™! /g kg™! /g kg™! /g kg™! /g kg™! /g kg™! /g kg1
1.19 1.07 20. 00 58. 86 48.29 145. 50 10. 73 7.9

1.2 sk

HHAF RSN 35-619”, FR4ER 9 AP aIEiE. R
AR RERE R 7 = FEAR A B L R
12 16 mm,BEE 0. 6 mm, FEkEEE 30 cm, & 2.4 L/h,
1.3 KBk
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Fig.1 Layout of experimental plot
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Table 2 Experiment design of water stress of pepper

rem i ] 42 7K % Field moisture / %

Treatiment B FAEERY SR B ZREH

Seedling stage Blossom period ~ Fruit high-stage Fruit late-stage

CK 85~90 85~90 85~90 85~90

1 45~50 75~80 80~85 75~80

2 55~60 75~80 80~85 75~80

3 65~70 75~80 80~85 75~80

4 70~175 45~50 80~85 75~80

5 70~175 55~60 80~85 75~80

6 70~175 65~70 80~85 75~80

7 70~75 75~80 45~50 75~80

8 70~75 75~80 55~60 75~80

9 70~75 75~80 65~70 75~80

10 70~75 75~80 80~85 45~50

11 70~175 75~80 80~85 55~60

12 70~175 75~80 80~85 65~70
L4.2 HEZRE RAELERLLIMNINRAIE , 0 5E

X an SYEY LR B 45° 1 , YE £ B R ST W, 8 K
Wz BRI 9:00~16:00, B /AT E 1 K. FE/DX AR,
Pa R b 4 DN AEFRRI 2 YR, LA 3] 8 BRI 8
MR ISER 1 PORIIE
L43 ZENERE XNEXEF 9:00, T4 15:00 MR E
HATIC R .
144 FRBERD SRAYUEE T8 R 7E 1w 2L
b 1.5 m Ab5E , A 9:00~16:00, 4/ NEHI 1 3K, B UM
MEE 2 Wi
L4.5 KEFHEHFRD RAGEEFRNE, M 9:00~
16:00, /NI 1 Y, BRI EE &2 2 R4,
1.4.6 REMHAUKIKEZ(VPD)  VPD &2 o il 2 #
ZRIRE ENEEITERL,AKXWTF .
VPD = ¢, — ¢, ),
e; = e, X RH /100 @,
e, = 0.611exp(17. 27T/(T+273.3)) 3,
KH e A K IZIE, kPas e, JLPRAKIKE  kPa; RH
R SLMAHSHREE , %605 T A SLMSIR, C.
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Fig. 2 The diurnal variation of canopy-air temperature under
different water treatment conditions

Note:Fig. 2 was obtained by analysis of fruit high-stage data, Treat-
ment 1 corresponds to CK treatment in Table 2;Treatment 2 corresponds to
Treatment 1,2,3,4,5,6,10,11,12 in Table 2,this nine irrigation low limit
range were same, so as a same process; Treatment 3 corresponds to Treat-
ment 9 in Table 2; Treatment 4 corresponds to Treatment 8 in Table 2;

Treatment 5 corresponds to Treatment 7 in Table 2.
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Table 3 The regression equation significant test
H i -5 ¥ Fif BN
df SS MS Significance F
513 43
3 421. 0348 140. 3449 18. 4229 0. 00021
Regression analysis
%
10 76.1795 7.6179
Residual
B
13 497. 2143
Total
Y0 _ t{H P1{H THR a3
. PREIR 2
Coefficients t stat P value 95. 0% 95. 0%
HREE
—9.1672 8.8304 —1.0381 0.3237 —28.8426 10.5082
Intercept
NG
Ra 0.0177 0. 1160 0. 1526 0. 8817 —0. 2408 0. 2763
KEMEK
—5.4529 2.5035 —2.1781 0.0544 —11.0309 0. 1252
HHIE2% VPD
BB
RH 0.1934 0. 1676 1. 1540 0. 2753 —0. 1800 0. 5667
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Study on Relationship Between Environmental Factors and Canopy-air Temperature
Difference of Autumn-winter Greenhouse Pepper

LI Bo,SONG Xiao-ting, WANG Tie-liang,SUN Jian
(Water Conservancy College,Shenyang Agricultural University,Shenyang,Liaoning 110866)

Abstract; Taking pepper €35-619” as material, based on the control variables of soil moisture by plot experiment in the

greenhouse, the relationship about autumn-winter greenhouse pepper between canopy-air temperature difference and solar

radiation,atmospheric vapor pressure and air humidity were studied. The results showed that canopy-air temperature was

obviously higher when soil moisture content was smaller, which could reflect the crop water deficit reasonably. The good

multiple correlation of canopy-air temperature difference and the main environmental factors was obtained,the canopy-air

temperature incresed with the increasing of solar radiation,and air humidity decreased with the increasing of atmospheric

vapor pressure,the correlation coefficient was 0. 8468.

Key words: greenhouse peppers;canopy-air temperature difference;crop water deficiency;environmental factors
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