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Effects of Simulated Nitrogen Deposition on Dry Matter Accumulation and
Nitrogen Metabolism in Soybean Leaves

SAN Yu, WANG Yan, YAO Xing-zhou, CHENG Shi-hao, ZHAO Tian-hong
( Agronomy College, Shenyang Agricultural University,Shenyang 110161, China)

Abstract: To explore the effects of the continuous increase of global nitrogen deposition on soybean dry matter accumulation
and nitrogen metabolism, this study took the cultivated soybean Tiefeng 29 as the material, and set the control treatment (no
nitrogen application) and the nitrogen deposition treatment (0, 50, 100 and 150 kg-ha™") on the basis of applying N 50 kg-ha ™'
base fertilizer ( simulating the actual nitrogen application rate in farmland) before planting. We discussed the effects of
nitrogen deposition on dry matter accumulation, related indexes of leaf nitrogen metabolism ( nitrate reductase, glutamine
synthase, glutamate dehydrogenase, nitrate nitrogen, ammonium nitrogen and soluble protein) and yield and quality of
soybean. The results showed as follows: The application of nitrogen fertilizer could significantly improve the yield of soybean
leaves. When the nitrogen deposition was more than 50 kg-ha™', the dry matter accumulation, nitrate reductase activity,
nitrate nitrogen and soluble protein content of soybean were significantly inhibited. When the nitrogen deposition exceeded
100 kg-ha™', the activities of glutamine synthase and glutamate dehydrogenase and the content of ammonium nitrogen in
soybean would significantly reduce. The comprehensive analysis shows that nitrogen deposition can be used as a nitrogen
resource to promote the growth of soybean. Under the condition of continuous increase of nitrogen deposition concentration,
farmland fertilization may inhibit soybean dry matter accumulation and nitrogen metabolism, resulting in yield reduction.
Nitrogen fertilizer should be applied reasonably on the basis of considering the amount of nitrogen deposition in different regions.
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Note; Different lowercase of the same period indicate statistically
significant differences between different treatments at 0. 05 level. The
same below.
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Fig. 1 Dry matter accumulation of soybean under

different nitrogen deposition treatments
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Table 1 Dry matter accumulation rate of soybean under different nitrogen deposition treatments PN %
QbR HEE W] Growth stage
Treatment V6 - R2 R2 - R4 R4 - R6 R6 - R8

Ny 75.3£3.5b 50.4 5.4 ¢ 22.5+2.4 ab -18.7+8.5 a
N, 94.2 £7.6 ab 60.8 £6.4 b 28.6+9.3 a -23.3%2.2 a
N, 106.9 £35.4 a 68.8£4.9 a 26.3+£5.3 a -53.9+1.5¢
N, 50.9+4.9 ¢ 51.3+4.9 a 14.3+3.5b -41.3+8.1b
N, 40.7 8.9 ¢ 53.2+3.1¢ 16.7+1.6 ¢ -25.6+4.0 ab

I R R PR R 2257 B (P <0.05) , T,

Note; Different letters in the same column indicate significant difference at 0. 05 level. The same below.
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Fig.2 Nitrate reductase activity of soybean leaves under

different nitrogen deposition treatments
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Fig.3 Nitrogen metabolite content of soybean leaves under

different nitrogen deposition treatments
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Table 2 Seeds yield and quality of soybean under different nitrogen deposition treatments

*2 AEARNELETAEFN=EMmHER

HL bR IR

LS TR

BT 2

JEpOA:

i ‘ B AR el o
Pods number Seeds number Seeds weight 100-seed
Treatment Protein content/ % Fat content/ %
per plant per plant per plant/g weight/g
Ny 19.00 £2.78 ¢ 32.75+3.03 b 9.09+0.95b 24.30 +£0.37 ¢ 44.86 +0.47 b 19.78 +0.57 ab
N, 22.13 +3.86 be 41.00 +1.25 ab 9.77+1.40 b 27.95 +0.63 ab 45.04 +0.62 b 20.18 £0.72 a
N, 29.20 £2.05 a 46.70 £2.31 a 12.51 £1.37 a 28.40 £0.26 a 45.03 £0.62 b 20.20+0.92 a
N, 26.50 +1.41 ab 38.00 +5.83 ab 12.22 +0.38 a 27.65 +£0.28 ab 45.15+0.58 b 20.22 +0.84 a
N, 24.42 +1.73 ab 37.40 £4.17 ab 9.47+1.07 b 26.40 £0.85 b 45.87 +0.33 a 19.54 +0.12 b
3 it o RS WIRELE T 3 T R, i A i

3.1 ENENKETHRRENIIT
AR AR TR, V6 W2 Ro WIREH AU
(RGN, R G AR T4 R B 2 S BN S R Y
BT YA R CR BRI, BB E TR K
GARA R B — R HEVE T (E X R R
FEE IR 4, R T RE R VED M T A B &
TR T AR, R UTRE T EUE R 7 F 1
e IVEVENIEA I PNR /AN R ID g (S
AR G Y AR, EHI A g s
KB, EERE TP AR B8 DR A B,
XS ABG S RAL AR, 0T G822 3] 4 LAtk e
FIFIRAE T A, RS WK T A2 AT
S AR b B 5 A AN [R] N, TN, A B 4%
R RETY R R W N, SAMA(N,) FF

K% 520,11 H R6 12 RS ] N, Fl N, AbH (1)
R/ S W N IR E A RIS NI
T AR R E AR T A
3.2 @ENMEXKEMARAGESEEERZE
)3 o AR AR AR AR P R AL, 32E T 52 il
FIP) A K BT B S SR R R R A R
(NR) ZAEY) 2 E [ Ak i o8 7y il 0 PR i il | G0
PERT LU B AE P i E AR K, — Ml NR %
PERE & A ) A K & B IR W A, A2 6 R R
SRS R B RIE T X —HEE, 5 MR
( Boehmeria nivea) ¥ 5 7F 15 RK - T & 8 H 5% 1)
NR 7S PRI 45 AR [R 2 FEARFgT 5%t IR
FHLE i A DTRE AT LA 38 K 2t - NR T,
V6 W E R4 WK T A NR G PEAE N, &b B 1 90 %
KA, HiitER B2, HE AT ELe B R



6 ) A SEAE BB ST SRR R K R S 715

NR I P S 52 30 00 T R i A A T e 5 ol i
(GS) & SF A A A O R Z T RE R , 11 9T )
B SRR AL A AR ik A B A, fEADFSE
HRDIREXT KM - GS 5 NR I 1 i 52 e 98 A
(i) A3, 19 I A ) S TR %) i) 7 A 7 15 1 30
F o FRRABIK 52 m 2 o B 2R KRR R &
ok i R KOG A RE I R R B A
UURE R AT 1 05 SR A4 A A i Al Qa5 o i it
Rtk (BB IR R RE B AT R AU T VR B UG BR
AR AT W AR PR Bl [R] A6 0 i A (60, ol T AR O
FEHRRLL R R =X A i TR i /K VA YR T o 0 7
AR b, P AR R — 30 0 B B Wi, PR A
TR I B 2 S 3t e 28055 1 1, DT 582 1 K 1
EEM, RT P AKX T ENEALE
( Medicago sativa) | ¥ JK ( Cucumis sativus ) . & J\
( Benincasa hispida ) AR 1 V£ 52 1w 0 F 5% h 45
HASAMSERMM AR I L P R R E 2
A LA AR R NR (GS T, (A S UK i
A BIE S, FLEE R R R
3.3 @EREXNXEM AR R0
AT 3t A A ) A B 2 A R i A 20 GS i
b, DN 2 2 B U8 ( GDH) WIAE S o —Fi ) Ak
SR, U R AL T 58 o ek #rp
FEAE R BB A EEA DY AW Ve WA
R2 W], AU & 52T T R &t i GDH i 1, N, 5%
PN GDH i Pkdw i, 76 R4 JUIAT Ro 301, I 2 B0 o 1K
At RHAAHIAELL, IFH A B GDH Al GS i
PALAFTE R R 22 5, AT RE S R O 78 A B A
PR o i A DT RE S8 GS WE R T R, B
SAFMEZ, %S T GDH G AR, LA FEAR
BSR4 F R NR WG TR REAC, 7= A 1 E
BRBD W EA T GS MG MERM W R LK
FR R R A R, PR IR 7E e R DR I R AR
PR Z MR A0 T, GDH 1G P 2 REAIG,
TSR SRV R AR &
ARG BT, YRR R R AR K T R A R
o MEIRN B S AR T Bl IR ER W) A ik,
AL B NIREE rh R BOF A, AR b B AR
FIER, KRR RS A & B WAL, A2
R RAAL A FE IR, 33K 5 T M 45 50 3o FoK 1 i 58
ERAARL, FTRE th T i S A S i S S
R m A —E A OePE, E R FEAFTM, M
HRUER I, R R AR S A A
MR P AR R I TR T R SR i 2 e
N AL B I e A8 At d i, N, AR BT I R AT i
PEER 1 ey, X S SR A T A N2 i T

VoM R A i o 2R 1 o 2 A 2 s A 1
FEEERA AL Z b, 1 B T B Ak B R AR
D I A R A LA R ANk R, RS R R T Y
AE WA AT R EAE A4 &, TR
TR R A R AR ) A O il 3
Z 55 A DTRE R
3.4 RERENAXSFEERFTHSRIEN

AR FE R, K G 7 R DT R
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