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with the increase of irrigation, but as for glutamate synthase activity,there was no significant difference existed between 12

(0.8 Ep) and I3(1. 0 Ep) irrigation treatment. The contents of nitrate nitrogen and soluble protein in leaves of cucumber

decreased with increase of irrigation water in fruiting stage, whereas there was no significant difference between 12 and I3

treatments. Under 12 and I3 irrigation level, the activities of nitrate reductase, glutamine synthetase and glutamate

dehydrogenase in N2(600 kg/hm?) treatment were significantly higher than those in N3(750 kg/hm?) treatment, while

there were no significant difference on the glutamate synthase activity and the contents of nitrate nitrogen and soluble

protein between N2 and N3 treatments. According to enzyme activities related to nitrogen metabolism, the optimum

irrigation level and nitrogen fertilizer application level for cucumber under subsurface drip irrigation were 0. 8 Ep and

600 kg/hm? , respectively.

Keywords : cucumber ; subsurface drip irrigation; water and nitrogen fertilizer coupling;nitrogen metabolism
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Fig. 1 SPAD value comparison of organic

vegetables in the fruiting period
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Note: Each value in the figure represents mean— standard error(P=0. 05) ;the same as below.
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Fig. 2 Light response curve’s comparison of organic vegetables in the fruiting period
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Table 1 Comparison of light response curve fitting parameters of organic vegetables plants
i BRENEEE Pryas FWE TR AQE JeME A LCP et FiE LSP PP IR R Rd
Vegetable /(COzpmol + m~2 + 571y /(COzmol + mol~! photon) /Cumol » m=2 + 5=1) /Cumol + m2 + 1) /Cumol + m2 + s71)
# /X Cucumber 36.32+2. 22a 0. 05340. 004b 25.06=+3.01b 739. 0£95. 411a —1. 74840. 186b
Fi Tamato 20. 13=+2. 06b 0. 053+0. 003b 31.974+1.73b 410. 0+21. 28b —1. 68740.077b
ULE. Asparagus bean 34. 25+1. 60a 0. 06740. 001a 52.3042. 82a 564. 5418. 68ab —2.365+0. 283a
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Table 2 Comparison of leaf chlorophyll fluorescence parameters of organnic vegetables
w3k k23 # Photochemical reaction speed
Vegetable BT Fo BATOER Fm BKFAEIOGHRE Fo PSDGAERIER Fo/Fm  PSIBMEGHE Fo/ Fo ETR,
# K Cucumber 0. 43540. 010b 2.320+0. 052a 1. 886+0. 044a 0. 81374-0. 002a 4.34140. 053a 17. 2+0. 25a
7 Tamato 0. 45940. 008a 2.325+0. 036a 1. 865+0. 033a 0. 80240. 004b 4. 076+0. 084b 17.3+0. 27a
HL % Asparagus bean 0. 43440. 004b 2.282+0. 031a 1. 848+0. 033a 0. 80940. 004ab 4. 265+0. 099ab 17.6+0. 16a
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Table 3 Comparison of photosynthetic parameters of vegetables plants between organic farming and conventional farming
X AR bR RrE A HIK Fm 1Nz
Contrast ratio Planting pattern Cucumber Tomato Asparagus bean
A WL 43. 9~52. 8/49. 4~50. 3[21] 39. 0~49. 4 54.4~62.0
2R AR £ &/ SPAD
W IR 49. 43~56. 720221 43. 88~49. 73(22] —
A HLFE 26. 6~40. 7 17.2~24.1 30.2~37. 8
FR A HER Pripar / (COzpmol » m™2 « s71)
a ¥ H R 19. 45~24. 12L22] 18. 21~32[22-23] 15. 53~24. 5L27-28]
A LA 24.3~37.9 28.5~33.8 48.5~59. 4
JeME A LCP/ (pmol « m=2 « s71)
H AR 30~52L25] 51~75023] —
A HLFE 564~1 022 312~452 511~593
St g LSP/(umol » m=2 « s71)
H A 678~1 187025261 1 000~1 200L23] -
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Codex Alimentations, 2001 :5-11. ftp://{tp. fao. org/codex/ standard/ organic/
gl99_32e. pdf.
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Study on Photosynthetic and Chlorophyll Fluorescence Characteristics of
Three Kinds of Organic Vegetables

ZHANG Jin-meng' ,JJANG Hong'*? , WU Dan-na' ,LIU Yu-li' , SUN Wen-wen' , MA Jin-li!
(1. International Ecological Research Center,Zhejiang Agricultural and Forestry University, Hangzhou, Zhejiang 311300; 2. International Earth
System Scientific Institute, Nanjing University, Nanjing,Jiangsu 210093)

Abstract; Organic farming is an important kind of cultivation under the guidance of ecology theory. Nonetheless there is
lack of the further research about its mechanism. The photosynthetic capability of cucumber,asparagus bean and tomato
in the fruiting period were studied,as they were grown in normative organic horticulture. Photosynthetic characteristics,
chlorophyll fluorescence and the relative chlorophyll content were compared between cucumber, asparagus bean and
tomato under same organic growing conditions. The results showed that the value of the relative chlorophyll content of
the three vegetables’ leaves was asparagus bean > cucumber > tomato. The corresponding of Pn/Tr/Gs of the three
organic vegetables to light intensity was asparagus bean > cucumber > tomato. The value of fit Pn,,, and LSP was
cucumber >asparagus bean>tomato. The value of AQE, LCP and Rd was asparagus bean>cucumber > tomato. The
value of Fv/Fm and Fuv/Fo was cucumber > asparagus bean™>tomato. Based on the above results,it showed that the
photosynthetic capability of the organic cucumber and asparagus were stronger than tomato’s.

Keywords : organic farming;cucumber ; tomato; asparagus bean; photosynthetic characteristics; chlorophyll fluorescence;the

relative chlorophyll content
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