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Effect of N Deficiency and N Recovery on Growth and
Nitrogen Metabolism of Isatis indigotica Seedlings

SHI Shenglu, YE Bingzhu,ZHANG Runzhi, NIE Pengqing, TANG Xiaoqing”* , WANG Kangcai

(College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The seedlings of Isatis indigotica in hydroponic cultivation, which seeds were planted in media,
were treated by N deficiency and N recovery,and the growth and contents of nitrogen metabolites were an-
alyzed to study the effect of N deficiency and N recovery on growth and nitrogen metabolism of I. indigoti-
ca seedlings,and so as to increase the yields, quality and nitrogen utilization. The results showed that; (1)
The content of chlorophyll, nitrate, indirubin, glutamine synthetase (GS) activity were the largest, and
plant height,main root diameter,fresh weight and dry weight of root,fresh weight and dry weight of leaf
and root activity were minimal under the normal treatment. (2) N deficiency could increase main root diame-
ter and dry weight of root,improve the root activity and the activity of nitrate reductase (NR) , promote the
accumulation of free amino acid in the leaves. Meanwhile, it reduced the GS activity,the contents of nitrate,
soluble protein and indirubin in leaves and free amino acids in roots. There were almost no influences to the
content of indigo in leaves under N deficiency. (3) N recovery enhanced the weight of plant height, root
length,root fresh weight,leaf {fresh weight,dry weight of leaves,improved its root activity and reduced the

NR and GS activity. Compared with normal process,N recovery reduced the contents of nitrate nitrogen in
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leaves,improved the content of soluble protein,indigo in leaves and free amino acids in roots. There were

little influences to the contents of free amino acids and indirubin in leaves. These results indicated that N

recovery after N deficiency was beneficial to the leaf growth and the increasing of indigo of I. indigotica

seedlings.
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Table 1 Effect of N deficiency and N recovery on growth index of I.indigotica seedlings
ki Ab ¥ Treatment
Characteristic % I CK B4 N Deficiency %% N Recovery
# Plant height/cm 13.28+1.33b 13.42+1.49b 15.72+1. 28a
F MK Main root length/cm 2.98+0.56b 2.44+0.49c 4.14+0.41a
FEH EF Main root diameter/mm 1.6840. 24b 2.16+0. 28a 2.12+0. 25a
MR B Root fresh weight/g 0.31+0.11b 0.48+0. 24ab 0.58+0. 22a
T & Root dry weight/g 0.02+0.01c 0.10--0. 05a 0.05+0.02b
W4T Leaf fresh weight/g 2.1340.51b 2.8041.09b 4.41+1.09a
M T Leafl dry weight/g 0.1640. 05b 0.2040. 08b 0.3340. 08a
M &5 /1 Root activity/(mg g '« h™ 1) 75.55+2.49b 82.33+3.01la 87.05+4. 28a

T [ AT AN ) /N <7 B 3% b B IR 22 S ik 3 5 06 KT

Note: The different normal letters in the same row mean significant difference among treatments at 0. 05 level.
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Fig. 1 Chlorophyll content of I. indigotica seedlings
under N deficiency and N recovery treatments
The different normal letters indicate significant difference

among treatments at 0. 05 level; The same as below
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