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Effect of different proceding crops on yield, quality of cucumber and soil
enzyme activity in solar greenhouse

HE Li-Na', LIANG Yin-Li"?, XIONG Ya-Mei', ZHOU Mao-Juan', GAO Jing', WEI Ze-Xiu'

(1. College of Resources and the Environment, Northwest A & F University, Yangling 712100, China; 2. Institute of Soil and Water
Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China)

Abstract Dynamic changes in cucumber yield, quality, soil respiration and enzyme activity were studied under different proced-
ing crops in different growing seasons in Yan’an solar greenhouse. The results show that cucumber yield and soil alkaline phos-
phatase activity are high under cowpea-cucumber rotation. Soil respiration and cucumber soluble sugar content significantly increase
under tomato-cucumber rotation. Vc content of cucumber improves significantly under kidney bean-cucumber rotation. Soil urease
activity and nitrate content of cucumber also increase under maize-green manure-cucumber rotation. And sucrase activity in the soil
is highest under black bean-green manure-cucumber rotation system. For high cucumber yield, cowpea-cucumber rotation system is
the most suitable model. However, tomato-cucumber and kidney bean-cucumber rotation systems are the most suitable models for
improving cucumber quality.
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Tab.1 Yield and quality of cucumber affected by different proceding crops
Ve
Treatment Yield (t- hm™?) Soluble sugar content (%) [mg- 100g™" (FW)] Nitrate content (mg- kg™')
CK 305.0£1.41 ¢ 4.25+£0.07 b 18.05+0.27 d 222.7249.84 ¢
Tl 282.5+0.71d 3.70+0.14 ¢ 19.67+0.40 cd 69.60+£2.89 ¢
T2 328.4+0.14 b 4.35£0.07 b 22.90+0.13 b 372.36£3.17 a
T3 264.0£1.41 ¢ 4.35£0.07 b 31.83£2.02 a 222.72+£7.01 ¢
T4 326.5+£0.71 b 3.60+0.14 ¢ 17.86+2.15 d 55.68+£3.19
TS 332.2+0.14 a 4.20+£0.14 b 21.47+0.81 be 180.96+9.84 d
T6 249.7+0.14 4.75+£0.07 a 21.85+1.34 be 309.72£11.94 b

0.05

Different letters in the same column mean significant difference at 0.05 level.

The same below.
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Tab.3  Soil respiration affected by different proceding crops mg(COy)- g
2 3 4 5 6
Treatment Feb. Mar. Apr. May June Average
CK 0.045+£0.001 4 bc  0.055+0.001 4 b 0.066+0.001 4 b 0.041+0.001 4 d 0.040+0.001 4 be 0.049 5
Tl 0.040+0.001 4 d 0.050+0.001 4 cd 0.079+0.001 4 a 0.046+0.001 4 be 0.037+0.001 4 cd 0.050 3
T2 0.046+0.001 4 b 0.047+0.001 4 d 0.067+0.001 4 b 0.051+0.001 4 a 0.040+0.001 4 be 0.050 3
T3 0.044+0.001 4 bc  0.052+0.001 4 be 0.055+0.001 4 cd 0.053+0.001 4 a 0.036+0.001 4 d 0.048 1
T4 0.042+0.001 4 cd  0.049+0.001 4 cd 0.058+0.001 4 ¢ 0.047+0.001 4 b 0.042+0.001 4 ab 0.047 5
TS 0.047+0.001 4 b 0.050+0.001 4 cd 0.052+0.001 4 d 0.045+0.001 4 be 0.044+0.001 4 a 0.047 5
T6 0.052+0.001 4 a 0.065+0.001 4 a 0.067+0.001 4 b 0.043+0.001 4 cd 0.035+0.001 4d 0.052 4
Average 0.045 0.053 0.063 0.047 0.039
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Tab. 4 Soil urease activity affected by different proceding crops mg(NH;-N)- g
1 2 3 4 5 6
Treatment Jan. Feb. Mar. Apr. May June Average
CK 14.60+0.01 ¢ 22.80+0.014 1 ¢ 26.80+0.0141a 10.11+0.0141e 12.07+0.0141e 9.34+0.0141 f 15.95
Tl 9.50+0.01 f 15.12+0.014 1 g 17.40+0.014 1 e 15.30+0.0141b 9.55+0.0141g 9.65£0.014 1 ¢ 12.75
T2 15.44+0.01 b  25.40+0.01 a 26.00+0.01 ab 13.51+0.01 ¢ 13.76+0.01 b 13.65+0.01 b 17.96
T3 13.98+0.01 d 22.60+0.01 d 23.20+0.01 d 9.75+0.01 f 13.65+0.01 ¢ 12.60+0.01 d 15.96
T4 15.65+0.01 a  19.60+0.01 e 23.20+0.01 d 16.20+0.01 a 12.71+0.01 d 14.7240.01 a 17.01
TS 12.42+0.01 e  18.40+0.01 f 23.80+0.01 cd 9.09+0.01 g 15.444+0.01 a 12.9240.01 ¢ 15.35
T6 14.50+0.01 ¢ 24.80+0.01 b 25.00+0.01 be 13.08+0.01 d 10.81+0.01 f 12.60+0.01 d 16.80
Average 13.73 21.25 23.63 12.43 12.57 12.21
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Tab. 5 Soil alkaline phosphatase activity affected by different proceding crops mg( ) g
1 2 3 4 5 6
Treatment Jan. Feb. Mar. Apr. May June Average
CK 0.30+0.01 a 0.33+0.01 ¢ 0.34+0.01 ¢ 0.38+0.01 b 0.63+0.00 a 0.15+0.00 ¢ 0.352
T1 0.39+£0.01 a 0.14+0.01 d 0.58+0.00 a 0.39+0.01 b 0.35+0.01 ¢ 0.33+0.00 ¢ 0.362
T2 0.22+0.01 a 0.14+0.01 d 0.35+0.01 ¢ 0.2240.01 ¢ 0.18+0.01 de 0.17+0.00 e 0.212
T3 0.20+0.01 a 0.04+0.01 e 0.22+0.01d 0.38+0.01 b 0.48+0.01 b 0.44+0.01 a 0.293
T4 0.20+0.01 a 0.44+0.01 a 0.50+0.00 b 0.44+0.01 a 0.22+0.01 d 0.21+£0.01d 0.334
T5 0.22+0.01 a 0.33+0.01 ¢ 0.34+0.014 1 ¢ 0.47+0.014 1 a 0.50+0.141 4ab  0.39+0.014 1 b 0.374
T6 0.23+£0.01 a 0.38+0.01 b 0.48+0.014 1 b 0.24+0.014 1 ¢ 0.06+0.014 1 e 0.04+0.014 1 f 0.238

Average 0.2514 0.256 4 0.399 3 0.360 0 0.343 6 0.2450
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Tab.6 Effect of different proceding crops on soil sucrase activity mg- g
1 2 3 4 5 6
Treatment Jan. Feb. Mar. Apr. May June Average
CK 62.94+0.01 b 76.00+1.41 a 95.00+£1.41 ¢ 82.924+0.01 d 62.92+0.01 d 66.25+£0.01 b 74.34
T1 28.41+£0.01 g 38.82+0.01 75.42+0.01 f 74.58+0.01 ¢ 66.47£0.01 b 63.75+0.01 ¢ 5791
T2 42.35+£0.01 d 42.9240.01 ¢ 90.76+0.01 d 161.25+0.01 a 66.25+0.01 ¢ 62.94+0.01 d 77.75
T3 34.29+0.01 48.24+0.011d 65.42+0.01 g 97.08+0.01 ¢ 51.1840.01 ¢ 43.75+£0.01 ¢ 56.66
T4 71.76+0.01 a 75.47+0.01 a 112.94+£0.01 b 113.75+0.01 b 102.08+0.01 a 70.42+0.01 a 91.07
T5 56.06+0.01 ¢ 66.47+0.01 b 124.71£0.01 a 72.924+0.01 £ 50.42+0.01 £ 42.92+0.01 f 68.92
T6 37.82+0.01 ¢ 54.71+0.01 ¢ 84.12+0.01 ¢ 41.25+£0.01 g 29.58+0.01 g 19.58+0.01 g 44.51
Average 47.66 57.52 92.62 91.96 61.27 52.80
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