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Effects of nitrogen stress on the development and amino acid content
of trifoliate orange (Poncirus trifoliata (L.) Raf.)

LU Xiao-peng™?, LI Jing"?, HUANG Cheng-neng"?, XIAO Yu-ming?, XIE Shen-xi ***

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128, China; 2.National Center of
Citrus Improvement, Changsha Subcenter, Changsha 410128, China)

Abstract: The object of this study was to elucidate the effect of excess and deficiency nitrogen (N) on citrus growth,
development and amino acid content. Using trifoliate orange as materials, the change of chlorophyll, growth, IAA and
amino acid content were analyzed. The results showed, compare with CK, chlorophyll content increased 29.3% and
decreased 29.9% respectively after 120 d excess and deficiency N stress; under both excess and deficiency N stress, the
treated plant fresh weight of leaves and stems were lowered and new shoot length was shorter than that of CK; due to the
IAA content in stem tip was 9.9% higher than that of CK, the growth of new shoot was restricted significantly under
excess N stress. Amino acids analysis indicated that leaves possessed most of the amino acids among all tissues.
Aspartate which the content was 1.7 g/(100 g) (dry weight) was the richest amino acid in trifoliate orange, but the content
of cysteine, tyrosine and methionine were little or under detected. The content of most amino acids in leaves and biennial
stems decreased under excess N stress, but increased under deficiency N stress. Compare to CK, the content of most
amino acids in annual stems increased 0.8%-48.3% under excess N stress, but decreased 15.0%—-54.3% under deficiency
N stress. Under excess and deficiency N stress, the content of most amino acids in fibrous roots decreased 6.2%-30.2%
compared to CK. However, the content of different amino acids in taproot and lateral roots did not showed congruous
change trend under excess and deficiency N stress.
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Tablel Chlorophyll content in trifoliate orange under different 46.9% 58.9%
DILrogen e - me %3 FRIMENOEHET 1 1A 25
a Table 3 1AA content in stem and leaves under nitrogen stress
CK (2.5+0.10)b (1.2 £0.06)b (3.7+0.17)b IAA g™
+N (3.3+£0.04)a (1.6 £0.07)a (4.9£0.09)a
N (1.8 +£0.04)c (0.8+0.01)c (2.6 £0.07)c
CK (105.8 +3.9)b (45.8+1.3)c
292 ﬁﬂﬂ‘iﬂi’]’*ﬂiﬁ% El‘] gz ﬂrﬂ] +N (116.2 + 3.0)a (67.3+2.1)b
N (100.4 £ 1.4)b (72.8+2.4)a
120 d
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Table 2 Growth of trifoliate orange under different nitrogen stress

7o 7o 7o om LU 0.605

CK (55+0.9)a  (10.8+2.2)a  9.8+15 (25.1+11.4)b 0/(100 g) 0.696 g/(100 g) i

+N  (3.120.2)b (7.1+2.5)ab  8.4%29 (23.5+ 7.5)b 355%  40.8%

N (2.1x0.8b (5.8:0.9)b  7.615 (36.4x11.8)a
0.54 g/(100 ) 0.389
2.3 FEHEXHZEFIH G IAA S EEN g/(100 g) 34.1%
( 9.9%) 116.2 ng/g ( ) 0.479 g/(100 g) 0.399 g/(100 g)
IAA 32.8% 27.3%
1AA
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Table 4 Amino acids content in the leaves of trifoliate orange in each treatment 9/(100 g)
(Asp) (Thr) (Ser) (Glu) (Pro) (Gly) (Ala) (Val)
CK 1706 £0.001 0.772+0.001 0.858+0.003 1.621+0.003 1.585+0.004 1.027 +0.003 1.052+0.0 0.981 +0.002
+N  1.101+0.003 0.519+0.001 0.640+0.004 1.200+0.002 1.045+0.004 0.729+0.001 0.724+0.001 0.635 +0.008
-N  2.402+0.024 0.982+0.011 1.060+0.016 2.070+0.028 1.974+0.008 1.286+0.012 1.323+0.010 1.232+0.011

(Met) (lle) (Leu) (Phe) (Lys) (His) (Arg)
CK  0.112+0.002 0.697 +£0.001  1.459 +0.001 0.901 +0.001 0.950£0.011  0.351+0.001  0.931 +0.005
+N 0.057 +0.001 0.478 £0.007  0.980 + 0.003 0.597 +0.011 0.713+0.001 0.241+0.001  0.561 +0.00
-N 0.128 + 0.011 0.856 +0.007  1.858 +0.018 1.158 +0.016 1.172+0.005 0.438+0.005 1.242+0.018
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Table 5 Amino acids content in different stems of trifoliate orange in each treatment g/(100 g)
(Asp) (Thr) (Ser) (Glu) (Pro) (Gly) (Ala) (Val)
CK 1.273+0.001  0.434+0.001  0.507+0.007  0.898+0.001  1.119+0.005 0.515+0.001  0.541+0.001  0.560+0.002
+N  1.759+0.003  0.440+0.001  0.513+0.002  0.940+0.001  1.659+0.001  0.534+0.003  0.566+0.001  0.574+0.002
-N  0.596+0.013  0.263+0.006  0.299+0.012  0.551+0.012  0.566+0.017  0.331+0.009  0.354+0.008  0.327+0.003
(Met) (lle) (Leu) (Phe) (Lys) (His) (Arg)
CK 0.020+0.004  0.363+0.005  0.773+0.004  0.421+0.002  0.515+#0.003  0.177+£0.001  0.512+0.011
+N  0.029+0.001  0.378+0.001  0.798+0.001  0.456+0.005  0.519+0.004  0.179+0.001  0.629+0.005
-N 0.0174#0.002  0.237+0.001  0.474+0.008  0.267+0.008  0.354+0.006  0.120+0.003  0.234+0.001
(Asp) (Thr) (Ser) (Glu) (Pro) (Gly) (Ala) (Val)
CK 0.930+0.005 0.269+0.001  0.314+0.001  0.555+0.001  0.635+0.002  0.306+0.003  0.322+0.001  0.351+0.001
+N  0.855+0.004  0.234+0.001  0.268+0.001  0.500+0.001  0.616+0.001  0.267+0.001  0.285+0.001  0.293+0.001
-N  0.472+0.004  0.202+0.001  0.234+0.002  0.408+0.006  0.418+0.001  0.247+0.001  0.256+0.003  0.234+0.004
(Met) (1) (Leu) (Phe) (Lys) (His) (Arg)
CK — 0.217+£0.001  0.461+0.003  0.238+0.001  0.324+0.003  0.108+0.001  0.358+0.001
+N — 0.188+0.001  0.399+0.002  0.198+0.001  0.284+0.001  0.093+0.001  0.320+0.001
-N — 0.171+0.004  0.342+0.001  0.184+0.002  0.268+0.001  0.087+0.001  0.163+0.002
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Table 6 Amino acids content in the roots of trifoliate orange in each treatment g/(100 g)
(Asp) (Thr) (Ser) (Glu) (Pro) (Gly) (Ala) (Val)
CK  1.383+0.007 0.439+0.001 0.556+0.008 0.998+0.004 0.838+0.009 0.461+0.002 0.569+0.005 0.557+0.009
+N  1.280+0.004 0.353+0.001 0.453+0.001 0.763+0.001 0.697+0.004 0.348+0.001 0.402+0.001 0.422+0.001
-N  0.965+0.017 0.410+0.008 0.510+0.004 0.864+0.017 0.578+0.013 0.445+0.012 0.499+0.013 0.488+0.013
(Met) (te) (Leu) (Phe) (Lys) (His) (Arg)
CK  0.049+0.002  0.362+0.005  0.650+0.008  0.409+0.009  0.635+0.010 = 0.205+0.001  0.372+0.001
+N  0.036+0.001  0.274+0.001  0.497+0.001  0.311+0.002  0.520+0.003  0.172+0.001  0.349+0.001
-N  0.039+0.003  0.334+0.008  0.593+#0.018  0.393+0.012  0.610+0.016  0.189+0.006  0.328+0.003
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(Asp) (Thr) (Ser) (Glu) (Pro) (Gly) (Ala) (\Val)
CK 1.082+0.011 0.281+0.003  0.338+0.002  0.575+0.006  0.792+0.009  0.297+0.003  0.345+0.003  0.369+0.005
+N  2.430+0.001 0.282+0.002 0.356+0.004 0.616+0.004  0.900+0.004  0.272+0.001  0.309+0.001  0.355+0.001
-N 0.563+0.016 0.251+0.008 0.287+0.011 0.491+0.014 0.551+0.008  0.264+0.007  0.291+0.005 0.307+0.006
(Met) (lle) (Leu) (Phe) (Lys) (His) (Arg)
CK ND 0.212+0.003  0.421+0.004  0.219+0.014  0.362+0.007  0.120+0.002  0.331+0.008
+N 0.018+0.001 0.200+0.001  0.397+0.001  0.363+0.215  0.360+0.002  0.1204+0.001  0.332+0.016
-N ND 0.192+0.005 0.356+0.008 0.201+0.008 0.344+0.001 0.110+0.005 0.166+0.005
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