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Fertilizer - N Uptake and Distribution in Soybean Using "N Tracer Technique

LI Can-dong, LIU Xiu-zhi, GUO Tai, WANG Zhi-xin, ZHENG Wei, ZHANG Zhen-yu, GUO Mei-ling, LI Yu
(Jiamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi 154007, China)

Abstract: In order to research the effects of nitrogen uptake and distribution in soybean, by using soybean cultivar Hefeng 48
as test material and taking N tracer method for leaves nitrogen application in RS to study the nitrogen uptake and distribution
of different soybean organs. The results showed that there were no signification increments in dry weight and nitrogen accumu-
lation if the nitrgen application rates were more than 4. 5 kg - ha™' (N3). The seeds dry weight was 23.2 g and the total dry
weight was 73. 9 g and higher than the no nitrogen application by 7. 91% and 14. 93%. The seeds nitrogen accumulation was
137.2 g per plant and higher than the no nitrogen application by 13. 11%. Different organs "°N accumulation were seeds > leaf
> pod > petiole > root under the same nitrgen application rate and had significance level. The "N accumulation increased with
the increasing of different nitrogen application and had the hihgest seeds with 8. 32 mg per plant in 4.5 kg - ha™' (N3). The

overall trend of °N accumulation and distribution ratio were accordance and on significant correlation with different nitrogen

application.
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Table 1

aqueous solution (kg + hm )

Nitrogen dosage of leaf fertilizer

4 AR e
Treatment N dosage (NH,),CO dosage
NO 0 0
N1 1.63 3.5
N2 1.87 4.0
N3 2.10 4.5
N4 2.33 5.0
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Table 2 Dry matter of different plant parts of soybean under different N levels (X + SD,g-plant ')

gL e e It A9 SR Ui B
Treatment Seed Stem Leaf Petiole Pod wall Root Total

NO 21.5+0.12 b 18.3+0.17 b 5.6+0.42 b 3.2+0.03 b 3.3+£0.02 b 12.4+0.02 b 64.3£3.21 b

N1 21.9+0.03 b 18.7+0.11 b 6.2 +0. 10 ab 3.7+0.02 b 3.6+0.02 ab 12.7+£0.10 b 66.8 £2.32 b

N2 22.5+0.12ab  19.5+0.09 ab 6.6 +0.09 a 4.4 +0.13 ab 3.9+0.10 a 13.4£0.02 ab  70.3 £3.21 ab

N3 23.2+0.20 a 20.3+0.15 a 6.8+0.01 a 4.9+0.04 a 4.2+0.04 a 14.5+£0.01 a 73.9a+3.44 a

N4 22.2+0.14 ab 19.1x0.11 b 5.7+0.10 b 4.6 £0.07 ab 3.8+0.01 a 13.1+£0.20 ab  68.5+4.19 ab

NO ~ N4 REBE/KF UL 15 RIFVEHE LU/NE T RAUREAE X ] P <0. 05 225 BFHE, T,

NO-N4 treatment level are in table 1; different lowercase letters in the same column mean significantly different treatments at P <0.05 level. The

same below.
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Table 3 N accumulation in different parts of soybean under different N levels (X + SD,mg-plant ')

b 3 HPRL % it it 33 i Lk
Treatment Seed Stem Leaf Petiole Pod-skin Root Plant

NO 121.3 £6.44 be 69.4 £4.33 ab  18.9x2.25b 7.9+0.21 b 12.5+2.42 ab  31.8+3.52 b 261.8 £3.70 b

N1 127.5+3.57b  72.5+3.35ab 19.5+1.24ab 8.7x0.24ab 12.8+1.48 ab 32.7+2.25ab 273.7 +6.48 ab

N2 132.8 £6.33 ab 74.3+1.33 a 19.8+1.24 a 9.6x1.23 a 13.2+2.32 a 33.2+1.01 a 282.9 +4.54 a

N3 137.2£3.45a 76.4+3.35 a 20.2+2.23 a 9.8+0.72 a 13.5+0.84 a 33.5+3.31 a 290.6 £2.73 a

N4 135.5+5.71 ab 75.3+2.73 a 19.9+1.12 a 9.7+1.26 a 13.2+3.42 a 33.1+1.72 a 286.7 £8.58 a
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Table 4 The "N accumulation in different parts of soybean under different N levels (X +SD,mg-plant™', %)

BRI BRI AR LR 3, /E 4.5 kg hm
(N3) 4k B 35 B 5 o5 , 2877 22 930 W 35 v T b
M, Hh BN LR 8. 32 mg, ML AN
56.33% (% 4).

A g A % n AR FE R M
Treatment Seed Stem Leaf Petiole Pod wall Root
NI 8.08+1.43 b 2.37+0.11 b 1.12+0.05 b 0.76 £0.01 b 1.19£0.04 b 0.36 £0.01 b
(58.21%) (17.07% ) (8.07% ) (5.48% ) (8.57% ) (2.59% )
» 8.24 +£0.56 ab 2.43 £0.02 ab 1.18 £0.02 ab 0.89 £0.02 ab 1.23+£0. 11 ab 0.42+0.02 a
(57.26% ) (16.89% ) (8.20% ) (6.18% ) (8.55% ) (2.92% )
3 8.32+0.61 a 2.58 £0.14 a 1.23£0.03 a 0.93+0.03 a 1.26 £0.02 a 0.45+0.03 a
(56.33% ) (17.47% ) (8.33%) (6.30% ) (8.53%) (3.05% )
Na 8.24 £1.62 ab 2.44 £0.12 ab 1.16 £0.04 ab 0.88 £0.03 ab 1.21 £0. 15 ab 0.41 £0.01 a
(57.46% ) (17.02% ) (8.09% ) (6.14% ) (8.44% ) (2.86% )
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Table 5 The “N recycle rate of soybean plant under different N levels ( %)

REAERAREFH
£ 2PNGRIEEYS

b3 TR AR R 2 FUE AN SAER R
Treatment Utilization coefficient of plant 5N recovery rate Total N loss rate
N1 79.31 a 79.31 a 20.69 d
N2 71.95 b 71.95 b 28.05 ¢
N3 65. 64 he 65. 64 he 34.36 b
N4 57.36 ¢ 57.36 ¢ 42.64 a

AUE [MICR = MR AR A%,

5N recovery rate = >N use efficient (NUE) by plant.
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