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F1 N14 AbHRE]TC 8 3 25 5 N8 Ab R it AR B 2 & T
N2 F1 N5 b3, /55 N11 F1 N14 kb B 6] G 8 & 2 7,
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Table 1 Effect of different nitrogen levels on the morphological index of endive
it iR 8 RS M Ev | i T AR
Treatment Number of leaves/ Leaf length/cm Plant height/cm Stem diameter/ mm Leaf area/cm?
N2 24.50+3. 33¢c 19.87+1.01a 16.93+0. 65a 3.76+0.47c 713.10+£99. 64c
N5 29.8343.48b 20.254+1.72a 16.47+0. 85a 4,46-+0. 60bc 1 020, 774127, 54b
N8 34,0043, 03ab 21.05=+1. 96a 17.40+1. 85a 6.24+0.58a 1 326.514136.58a
N11 32.83%+4.34a 21.40=+1. 14a 18.07+1. 15a 5.9840.43b 1257.41487.72a
N14 31.83+2. 48ab 20.024+1.77a 16,40+ 1. 05a 4.94+0.17¢ 1 184.48+114. 16ab
AR RNE FRERRATRRTE 5 %K 2R BE%E, TR,
Note: Different letters above tables indicate significant difference at 5% level,the same below.
kY e X
x2 AR LN TEEKTEHERERN R
Table 2 Effect of different nitrogen levels on the fresh weight and dry weight of endiveplant g B!
hb¥g S R b TR R SRR R R TR R
Treatment Shoot fresh weight Shoot dry weight Root fresh weight Root dry weight
N2 37.0746. 38¢ 2.65740. 28b 5.48+0.73b 0.56+0. 14a
N5 49, 5845, 52b 3.55+0.15b 7.01+£0.79a 0.59+0.13a
N8 68.34+7.92a 4,47+0. 32a 6.9440. 82a 0. 6140, 092a
N11 71.30+11. 69a 4,6140.19a 7.62740. 98a 0.67+0. 14a
N14 61,4846, 79a 3.73+0. 38b 5.47+1. 04b 0.52+0.12a
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Fig. 1 Effect of different nitrogen levels on the root activity and SPAD value in leaves of endive
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Fig. 2 Effect of different nitrogen treatments on net photosynthetic rate,stomatal conductance,

transpiration rate and intercellular CO; concentration in leaves of endive
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Fig. 3 Effect of different nitrogen levels on H; O, and MDA content in leaves of endive
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POD.CAT and APX activities in leaves of endive
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Fig. 5 Effect of different nitrogen treatments on the AsA and GSH contents in the leaves of endive
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Effect of Different Nitrogen Levels on Growth, Photosynthetic Characteristics and
Reactive Oxygen Scavenging Capacity of Cichorium endivia L.

MA Yadong"?,LIU Huiying"? ,ZHANG Xiaogian'’? ,LIU Yaping"? ,DIAO Ming'*?
(1. College of Agronomy, Shihezi University, Shihezi, Xinjiang 832000; 2. Key Laboratory of Special Fruits and Vegetables Cultivation
Physiology and Germplasm Resources Ultilization of Xinjiang Production and Contruction Crops,Shihezi, Xinjiang 832003)

Abstract; With Cichorium endivia L. as test material , hydroponic experiments were conducted to investigate the effects of
different nitrogen levels on plant growth and root activity, as well as chlorophyll relative content (SPAD value),
photosynthetic gas exchange parameters,the contents of H, O, and malondialdehyde (MDA) and active oxygen scavenging
capacity in leaves of endive. The results showed that,the growth of endive plants under 8 mmol « L ™' (N8) nitrogen level
treatment was the best among of five different nitrogen treatments, which was related to the higher root activity, SPAD
value,net photosynthetic rate (Pn) and reactive oxygen species scavenging capability,as well as lower membrane lipid
peroxidation in endive plants. Furthermore, the application of low nitrogen (2 mmol » L™',5 mmol + L™') or high
nitrogen level (11 mmol * L™!,14 mmol « L) decreased Pn and inhibited the growth of endive plants in different degree
likely due to the decrease in root activity and leaf photosynthetic pigment content and the damage in structure and
function of cell membrane caused by the decrease of active oxygen scavenging capacity, which resulted in the accumulation
of H,0, and membrane lipid peroxidation enhancement.

Keywords : Cichorium endivia L. jnitrogen level ;growth; photosynthetic characteristics;reactive oxygen scavenging capacity
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