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Effect of nitrogen fertilization rates on the variation characteristic of
different nitrogen forms contents in Japonica rice under the cold region
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Abstract; Nitrogen(N) fertilizer is one of the most important factors affecting grain yield in rice. The experiment
investigated the effect of nitrogen application on the variation characteristics of the contents of three nitrogen forms
[ assimilable nitrogen( AN, functional nitrogen{ FN) , and structural nitrogen(SN) ] in different organs using two
rice varieties of cold Japonica (Songjing 6 and Songjing 9) as test materials. The results showed that nitrogen levels
affected AN and SN contents in the functional leaves and stems significantly, and varied with the varities, while it
had slight effect on the AN and SN contents in grains. Nitrogen application rate had more significant influence on
the FN content in function leaves and grains than in stems of two varieties. For both varieties, AN contents in func-
tional leaves and stems presented a single peak curve with the growth process, and reached the maximum at the fill-
ing stage; while AN content of grains showed a “high —low —high” variation tendency. FN contents in different or-

gans of both varieties were increased with the growth process generally, but the FN contents of leaves and stems de-
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creased gradually in later filling stage. In grains, FN content of Songjing 9 was higher than that of Songjing 6. SN

contents in leaves and stems of both varieties (except NO, N100 and N200 treatment of Songjing 9) increased first-

ly and then decreased, and it reached the maximum at anthesis stage; SN content in grains showed a slow down-

ward trend from anthesis to maturity; SN contents in leaves and stems of Songjing 9 were higher than that of

Songjing 6. The AN contents in the functional leaves and stems for whole growing stages ( except booting stage) and

the SN,FN contents of grains were significantly positively correlated to the yield.

Key words: Japonica rice in cold region; nitrogen application rate; assimilable nitrogen; functional nitrogen;

structural nitrogen
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Fig.1 Changes of AN content in organs of rice in cold region at different growth stages with N treatments
[ #( Nore) ; BS—Z:f#HH Booting stage; AS—IT7EHH Anthesis stage; FS—E3Z ] Filling stage; MS— X Z4M Maturing stage |
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#£1 AEBEKETEHKEREHRERESEMETHENEZTN (mg/g,FW)
Table 1 Changes of FN contents in organs of rice in cold region at different stages with N treatments

wE s Pl il e R TR TR A
Organs Cultivar N rate BS AS FS MS
ThgE T 6 &5 NO 0.25 ¢ 0.39 f 0.68 bed 0.20 ef

Leaf SJ 6 N50 0.24 ¢ 0.38 I3 0.71 ab 0.22 def

N100 0.25¢ 0.44 ¢ 0.654d 0.27 be
N150 0.24 ¢ 0.48 cd 0.67 cd 0.30 b
N200 0.30b 0.53 ab 0.55 f 0.35a
N250 0.34 a 0.56 a 0.52 1 0.36 a
w9 B NO 0.30b 0.47 de 0.70 abe 0.22 def
SJ 9 N50 0.29b 0.48 cd 0.72 a 0.24 cd
N100 0.25¢ 0.51 be 0.654d 0.23 de
N150 0.24 ¢ 0.54 ab 0. 68 bed 0.24 cd
N200 0.22¢ 0.35 gh 0.52 1 0.19 f
N250 0.22¢ 0.33h 0.58 ¢ 0.20 ef
ZEFE w6 B NO 0.11 de 0.12 cdef 0.24 cd 0.02 b
Stem SJ 6 N50 0.13cd 0. 13 bede 0.25 be 0.02 b
N100 0.10 e 0.08 g 0.23 cde 0.03 ab
N150 0.09 e 0.09 fg 0.27 ab 0.04 ab
N200 0.13cd 0.10 efg 0.28 a 0.03 ab
N250 0.10 e 0. 11 defg 0.29 a 0.02 b
w9 B NO 0.13cd 0.16 ab 0.22 def 0.04 ab
SJ 9 N50 0.14 be 0.17 a 0.21 efg 0.06 a
N100 0.17 a 0. 14 abed 0.25 be 0.05 ab
N150 0.16 ab 0.15 abe 0.24 cd 0.04 ab
N200 0.18 a 0.16 ab 0.20 fg 0.05 ab
N250 0.17 a 0. 14 abed 0.19 g 0.06 a

Fhr W6 2 NO 0.22 g 0.351 0.40 e

Grain SJ 6 N50 0.24 fg 0.38f 0.43 e
N100 0.29 de 0.46 de 0.48 d

N150 0.28 ef 0. 47 cde 0.474d

N200 0.33 cd 0.50 cd 0.52 ¢

N250 0.35 be 0.51¢ 0.53 ¢
w9 B NO 0.21¢ 0.45 e 0.50 cd
SJ 9 N50 0.25 efg 0.48 cde 0.53 ¢
N100 0.38 ab 0.51b 0.58b

N150 0.36 abc 0.57 ab 0.57b

N200 0.40 a 0. 60 ab 0.62 a

N250 0.39 ab 0.61 a 0.63 a

¥ (Note) : BS—ZE#H] Booting stage; AS—ITEH] Anthesis stage; FS—# 3% Filling stage ; MS— i) Maturing stage. $UE G AFI/NEF
BFRNF—2 EALBA] 22 595 5% B.E/KF Values followed by different letters among treatments in the same organ mean significant at 5% level.
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Fig.2 Changes of SN contents in organs of rice in cold region at different growth stages with N treatments
[ #( Nore) ; BS—Z:f#HH Booting stage; AS—IT7EHH Anthesis stage; FS—E3Z ] Filling stage; MS— X Z4M Maturing stage |
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Table 2 Coefficient analysis among three N forms

contents in different growth stages and grain yield

wE ARLS R Ol R R
Organs N forms  BS AS FS MS
THEEH AN 0.7406**0.7483** 0.6797° 0.7137*"

Leaf FN 0.4745 0.0353  0.4186 0.0082

SN 0.3524 0.3811  0.3163 0.4816

2587 AN 0.3187 0.6659* 0.7443**0.6331"

Stem FN 0.4862 0.0571 -0.1465 0.4864

SN 0.3814 0.5814  0.4515 0.4508
Fpr AN 0.1801 0.5409  -0.0520
Grain ~ FN  0.8070°*0.8161** 0.7154*"

SN 0.6862* 0.5847°  0.5811°

¥ (Note) ; BS—ZE I Booting stage; AS—JF £ #] Anthesis
stage; FS—E3¢ M Filling stage; MS—R #4 ] Maturing stage. AN—
Assimilable nitrogen; FN—Functional nitrogen; SN—Structural nitro-
gen. * *—P<1%; *—P<5%.
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