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Fig. 1 Day and night changes of temperature of air and root zone Nl N2 N3
1.3 NO N1 N2 N3
25 N2 NO
NI N3 NO
2.2
[10] 3 (NO ~ N3)
#1 BAEHERNERBER
Table 1 Growth parameters of cucumber at different treatments
(cm) (mm) (em?)
T1 NO 76.58 £ 6.58 bA 5.97+0.27 aB 211.75 £ 16.47 aA
N1 88.69 £ 6.30 aA 5.94+0.30 aB 195.05 £20.60 aB
N2 85.26 £ 6.50 abB 6.09 +0.28 aB 208.72 £16.15 aA
N3 84.04 £ 1.58 abB 5.70 £0.28 aB 202.18 £19.28 aB
T2 NO 84.74 £ 2.43 bA 6.62 £ 0.28 abA 225.79 £19.72 bA
N1 96.05 £2.39 aA 6.58 £0.26 bA 254.56 £19.03 aA
N2 94.79 £3.52 aA 7.00 £0.15 aA 232.39 £ 15.96 bA
N3 95.58 £3.12 aA 6.87 £0.28 abA 237.63 + 12.45 abA

(P<0.05)

(P<0.05)
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Fig. 3 Relation curves between nitrogen application and cucumber

yield per plant 2.4
78.99% C 3
120.48% 126.77% 105.56%
NI N2 N3 NO 35.22%
39.62% 23.58%
*2 ARBRXEEFELHETENHE
Table 2 Nitrogen use efficiencies at different root zone temperatures and N fertilizer rates
(%) (kg/kg) (%)
Tl NO - - -
N1 20.84 cB 4.74 aB 82.89 aA
N2 41.64 aB 3.71 abB 64.45 cA
N3 26.71 bB 2.21bB 69.34 bA
T2 NO - - -
N1 57.09 aA 30.60 aA 67.82 aB
N2 54.34 aA 25.81 aA 62.36 bA
N3 54.42 aA 12.29 bA 56.98 cB
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Table 3  Effects of different root zone temperatures and N fertilizer
rates on each growth index of cucumber
F
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73.70%** 1.86 1.63
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* P 0.05 o
P 0.01
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Effects of Root Zone Temperature on Cucumber Growth,
Yield and Nitrogen Use Efficiency

XUE He"?, DUAN Zeng-giang'’, DONG Jin-long"*>, WANG Ai-hua'?, LI Xun', XING Peng’
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing

100049, China; 3 Nanjing Institute of Geography and

Limnology, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: A pot experiment was carried out to study the effects of root-zone temperature (RZT) and N fertilizer rate on

cucumber growth, yield, N uptake and N use efficiency. Two levels of RZT (12°C and 20°C) and four levels of N fertilizer (0, 96,

128,160 mg/kg) were designed. The results showed that: cucumber yield, N apparent utilization and N agronomic efficiency of

20°C-RZT were significantly higher than those of 12°C-RZT in all specific N fertilizer conditions. Cucumber yields per plant of
20°C-RZT were 78.99%, 120.5%, 126.8% and 105.6% higher than those of 12°C-RZT in all N levels. There was no significant

difference in cucumber yield per plant without heating when increasing N fertilizer rate. As a contrast, total N absorption per plant

increased significantly when increasing N fertilizer rate under 20°C-RZT. Therefore, the RZT and N fertilizer rate have significant

impact on cucumber growth, yield and N absorption. Raising RZT was more effective than increasing N fertilizer rate in

promoting cucumber growth and N use efficiency. High RZT can promote nutrient use. As a result, reducing N fertilizer

rate and increasing the RZT can not only achieve high yield, but also avoid the potential harmness caused by the overuse of

fertilizers.

Key words: Cucumber; Root zone temperature; Nitrogen fertilizer; Yield per plant; Nitrogen use efficiency



