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Table 1  Physico-chemical properties of the tested soils
i 4 4 5 EC A ML Organic matter 4> %( Total N Bl %L AlkalysticN LB Available P #5540 Available K
pH
Soil code (uSem™h) (gkg™") (gkg™") (mgkg™") (mgkg™") (mg kg™")
1# 5.15 1012 13. 06 5.36 262.5 155.6 118.3
2# 6.75 462.5 14. 63 4.24 259.0 92.09 87. 44
3# 6.56 280.0 14.92 7.80 164.5 72.60 51.74
R EFE RIS
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g Timing
«r  wr ef o
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Table 2 Dry matter accumulation related to soil temperature

IS £ e + THE (g plant™" DW')
Soil code Soil temperature H % Root 2% Stalk it A Leaf ML Fruit M T & Total dry weight

14 S I8 A i 0.135 0. 428 0.975 — 1.538
i 18°C? 0. 641 2.115 3.992 4.037 10.79
IniE# 26°C @ 0.255 2.008 3.329 5.726 11.32

24 o 8 R i © 0.055 0.313 0.596 — 0. 964
I 18°C @ 0.363 1.843 3.595 4.233 10. 03
R 26°C @ 0.229 1.697 3. 408 4.889 10. 22

3# S HE A i 3 © 0.071 0.268 0.595 — 0.934
Jnis % 18°C? 0.203 1.493 2.989 3.673 8.358
niE ] 26°C @ 0. 147 1.287 2.627 3. 805 7.866

(D no heating; @ heating 18°C ;@) heating 26°C ;1) DW . T4 & Dry weight
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Table 3 Concentrations of N, P and K in different tissues of the cucumber plant related to soil temperature

At L e 4 5 MR AR E A R

Soil code Soil temperature Root Stalk Leaf Fruit

N(mgg™' DwW" )

1# X R i 13. 94 11.81 13. 81 —
JniE 3] 18°C @ 11.15 12. 60 18.08 11.50
iR 3 26°C @ 10. 36 12.58 19. 47 10. 59

2# Sof B8 A i 3 © 11.92 8.63 11.38 —
e ] 18°C 2 9.71 6.52 10. 62 8.26
i %) 26°C @ 9.69 7.84 11.78 9.21

3# X R i 12. 65 9.39 11.21 —
hiiEL 5] 18°C @ 8.75 5.75 10. 44 7.79
Jni® 26°C® 7.74 6. 64 11.16 7.9

P(mgg~' DW)

1# X B8R i 2.84 2.29 2.54 —
i %) 18°C @ 3.88 5.58 6.01 5.75
i 5 26°C @ 4.49 6.19 7.24 6.28

2# X IR g 3.22 3.06 3.20 —
e 5] 18°C @ 3.94 5.59 5.61 5.77
Jni ) 26°C© 3.74 7.16 7.67 6.73

34 Xt AR i 3.09 2.83 2.39 —
fniE ) 18°C @ 4.06 6. 41 6.92 6.96
i 3] 26°C @ 3.57 7.48 9.03 7.01

K(mg g~' DW)

1# it B AR i 20. 57 10. 48 11.80 —
AmE ) 18°C? 15.76 27.05 11.97 26. 06
hiiE 5 26°C @ 15.53 30. 83 14. 04 28.76

24 Xof B R o g 15.11 14. 12 10.93 —
I 18C @ 13.24 32.58 12.21 30. 63
i3] 26°C @ 16. 21 28.93 12.03 31.39

3# X A iR 13. 66 11.47 5.52 —
iR E 18C 2 6.77 23.08 9.55 26.57
i E 26C® 9.17 22.84 8.43 27.18

(D no heating; @ heating 18°C ;@) heating 26°C ;1) DW . T4 & Dry weight
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Fig.2 Total N, P, and K uptake and distribution ratio in different tissues of the cucumber plant related to soil temperature
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Table 4 Physico-chemical properties of the tested soil as affected by soil temperature

o N AL o Bl i 2 e MR
P+ g5 el EC
pH Organic matter Total N Alkalystic N Available P Available K
Soil code Soil temperature (wSem™h) . » . » »
(gkg™) (gkg™)  (mgkg™) (mgkg™) (mgkg™)
1# Sof 8 A i 3 © 5.51 711.0 13. 44 5.95 234.5 162. 1 144.1
hniE %] 18°C @ 5.26 815.0 14.50 2.45 189. 8 161.2 86. 03
e 5] 26°C @ 5.34 677.5 12. 88 1.33 156. 6 157. 4 75.82
24# X B A i 7.33 233.0 14. 63 4.41 168.0 100. 7 120.9
hniE %] 18°C @ 6.89 347.0 15.20 1. 96 166. 3 83.67 64.21
i 3 26°C @ 7.11 327.0 15.19 1. 61 157.5 80. 13 58.83
34# it B8 A gL © 6.73 155.5 15.76 7.84 194.3 81.02 55.43
I 18°C @ 6.67 174.3 15. 82 1.05 152. 4 67.51 40. 41
i 3 26°C @ 6. 62 168. 5 15.52 0.56 152.3 72. 60 35.32

(D no heatingl0°C ;@ heating 18°C ;@ heating 26°C

F5 RE TR R R ok R bR 3 AL S 0 B

Table 5 Activities of urease, phosphatase and catalase in the soil as affected by different soil temperature

B+ e + R g JIik A Urease 2§ phosphatase it FAL AR catalase
Soil code Soil temperature (NH; -Nmg g~ 'DW") (mgg~' DW) (H,0, mg g~' DW)
1# X B i 0.29 1.33 0.81
I 18°C @ 0.39 1.03 0. 83
i3 26°C @ 0.42 1.27 0.74
24 X B8R o i 0.38 0. 66 1.43
hniE ] 18°C @ 0.46 0.68 1.43
i3 26°C @ 0.48 0. 62 1.42
3# S WE A i i @ 0. 40 1.33 1.23
hniE ] 18°C @ 0.47 1. 14 1.17
hniEF 26°C @ 0. 46 1.39 1.12

(D no heatingl0°C ;@ heating 18°C ;@) heating 26°C ;1) DW . T4 & Dry weight
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EFFECT OF ROOT ZONE TEMPERATURE ON GROWTH OF
CUCUMBER AND NUTIRNT UTILIZATION IN SOILS
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A pot experiment was carried out to study effects of soil temperature and soil salinity on soil physico-

chemical properties and enzyme activity in the soil as well as dry matter accumulation, nutrient uptake and distribution of

cucumber.

The experiment was designed to have 3 levels of soil temperature (10°C as control ,

18°C and 26°C ) and 3 lev-
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els of salinity (1# > 2# > 3#). Results showed that compared with control, 18°C and 26°C wiped out the obstacle of low
soil temperature for growth of the plant in winter, promoted normal growth of cucumber seedlings and provided the plants
with guarantee to blossom and yield. With soil temperature rising from 18°C to 26°C , cucumber fruit dry weight increased
by 41.84% , 15.49% , and 3.59% in soil 1#, soil 2# and soil 3#, respectively, demonstrating that the effect of higher
soil temperature was more significant in soils high in salt content. Higher soil temperature increased total nutrient (N, P
and K) uptake of the plant, promoted transfer of nutrients from roots to shoots and reduce the contents of readily available
nutrients (alkalysitc N, readily available P and readily available K) in the soil. Higher soil temperature significantly in-
creased urease activity, but did not have much effect on the activities of phosphatase and catalase. Therefore, raising soil
temperature in winter can increase cucumber yield, promote soil nutrient transformation and improve soil nutrient utiliza-
tion efficiency.

Key words Soil temperature; Cucumis sativus L. ; Dry weight; Nutrient uptake; Soil physico-chemical properties;

Soil enzyme activity
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