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Effects of nitrogen levels on nodule growth of soybean using °N tracing method

DONG Shou-kun, LIU Li-jun, SUN Cong-shu, ZHANG Bing, MA Xiu-feng, JIAO Guang-chun, MA Chun-mei, GONG Zhen-ping *
(Agronomy College, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to definite the effects of soybean nodules growth, “N tracing and sand culture were used to
study the effects of nitrogen nutrition levels on nodule growth and nodule nitrogen fixation of soybean cultivar,
Dongnong 47 (DN 47). The results show that the dry weights of nodules are increased earlier and decreased later
when the exogenous-N levels are gradually increased, and the dry weight of nodules is maximum when the nitrogen
concentration is 50 mg/I.. Nodules growth needs “startup-N”, and the best effect of the “startup-N” on nodule
growth is before the third compound leaf expanded ( V,) period. Growth of nodules is inhibited while applying
exogenous-N from the full pod to beginning seed ( R, —R.). There are significant correlations between dry weight of
nodules, N-accumulation of nodules, N ratio in nodules and N-accumulation in plants.
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Table 1 Dry weight and accumulation of nodule under different N levels at different stages

kb3 BRI TE Dry weight of nodule R EE Accumulation of nodule

Treatment R, Rs VE ~R, R, —R; R; — R,
N20 4.16 a 5.67b 6.81b 4.16 a 1.51b 1.14 ¢
N50 4.39 a 6.35 a 6.97b 4.39 a 1.96 a 0.62 e
N100 2.43 ¢ 2.85 e 2.64 ¢ 2.43 ¢ 0.424d -0.21f
N150 1.578 e 1.47 g 1.11f 1.57 ¢ -0.09 f -0.371
N150 -V, -20 3.56 b 5.32¢ 7.71 a 3.56b 1.77 ab 2.38 a
N150-R, -20 2.04d 2.98 e 4.96 ¢ 2.04d 0.94 ¢ 1.98 b
N150-R, -20 1.849 d 2.02 f 2.97d 1.84d 0.18 e 0.95d
N20 -R, -150 3.88d 2.88 de -0.28 g -1.01 h
N20 -R, -150 5.10 ¢ -0.57 ¢

¥ (Note) ; VE—H i3] Emergence; R,—#%3EHH Full pod; Rs—8kriAH Beginning seed; Rg—ERiEHA Full seed. [ — Wi ARFE FEEE
TN 5EIE 5% i@ 7K F Different letters in the same period mean significant at 5% level.



44

WP, RN AR R R AKX R AR A K

987

¥, 7E R, —Rs\R; — Ry BrBeti THIGIMER
K. N150 -V, =20 > N150 —R, -20 > N150 -R, -
20, 7B B E K5 T N20 -R, -150 \N20 -R; -
150 4357 R, \Rs UGB TEBIAAM K, B
N50 ZbHFE Ry A Z BRI MR R S A K (HAE
Ry #ALLE SR8 1 A4 K BT 3R 7 A= — s 4 i1 1
FH, T N150 .N20 -R, -150 F1 N100 N20 -R, -150 ¢
H(R, 3 R; }1) FFEGFPET, BUE AR R 2L 2 1 B A 3
Ko %3 RN SELRIFE (V, 31) DI kB
FIR K TR AR

2.2 MEEKEREERBEXE

BIEN T, KEAR—ERAEFRBP IS
WA, 75—k AR L "N R ERE AR E T SME
FINCRE, I THE AR B R LT o bl
L ISR 2 /i, BB T E SRR AR R E R
AR AR AL 2R W EEAHR (r =0.9127 "
0.842" " ); M TEHSKREMKFTFARRERE
FIEMR(r=0.666" ), WHHBEREREAR
REFEAMLEENMEN. RBEREFRE,
HTER AR R R BRI & LR, bk
RERREUR, W= BHERAF.

2 3 33 7=03353x+0.689 90 T y=6.4622x +26.944 § 6[y-0203x+2017

S & 30rr=0912 . % s 80 r=0842 ¢ 2*%\ 51 r=0.666 .

ER= L < . &

B 25 EE 00 z 5 ' =

S g S8 60 o~ 4

T 20 S & 50t cH *

g E%( S b S Bk 31

Zam L5F Sm 40T g +

5 ¥ I 2 2l

ZE 10} sE 301, R

Ex S 20 | 2 5

Sx osf ¢ g& ot §¥ 17

<@ s ., 3 N

0 2 4 6 8 0 2 4 6 8 0 2 4 6 8

R8T E(g/pot, DW) HREF E (g/pot, DW) IR FE (g/pot, DW)
Dry weight of nodule Dry weight of nodule Dry weight of nodule

E1 XERETESE&DTRESZARE EXPRERILGFTERERRENMEXMG
Fig.1 Correlations of dry weight of nodule with accumulation of nodule-N, percentage of nodule-N

in plants and accumulation of N in plants
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Table 2 The nitrogen accumulation in plants of soybean

Vs T E (g/pot) HIBRA (g/pot) HRABTEN A Fixed N by nodule
Treatment Dry wt. of nodule N in plant (g/pot) (%)
N20 6.81b 3.55 de 2.84 b 79.9 a
N50 6.97 b 4.57 ab 3.09 a 67.6 c
N100 2.64 e 3.46 ¢ 1.21 e 35.0¢g
N150 .11 f 2.10 f 0.58 f 25.1h
N150-V, 20 7.71 a 4.32 be 3.09 a 71.4 b
N150-R, -20 4.96 ¢ 3.82d 2.48 ¢ 65.0 c
N150-R, —20 2.974d 3.46 ¢ 2.12d 61.2d
N20 -R, -150 2.88 de 4.15¢ 2.23d 53.7 e
N20 -R; -150 5.10 ¢ 4.77 a 2.37d 49.5 f

1 (Note) : [F]—B A H FF R RIE 5% B3 /KF Different letters in the same period mean significant at 5% level.
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