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Effects of Nitrogen Application on Growth and Nitrogen Fixation in Nodulation
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Abstract: To illustrate the influence of nitrogen fertilizer application on the growth and nitrogen fixation in soybean, the study
on the effect of the different N application levels on growth, carbon and nitrogen metabolism, nodulation and nitrogen fixation in
soybean under sand culture condition,was carried out with nodulation and non-nodulation soybean isolines. The results showed
that N application levels directly impacted soybean biomass. The biomass of nodulation soybean reached the maximum value of
9.16 g- plant™" at N, level (54 mg urea - kg™' sand), while the non-nodulation soybean reached the maximum of 6. 36
g-plant ™' at N, level (216 mg urea-kg ™' sand). There was similar trend of carbon and nitrogen metabolism affected by N lev-
el. In addition , nodule number reached the largest number(205 per plant) at N, level ,and there were significant differences be-
tween N, and other treatment, exception of N, level (P <0.01). The amount of symbiotic nitrogen fixation reached the maxi-
mum of 275.92 mg-plant " at N, level, and there were significant differences between N, and N; (N, or N,) (P <0.01).
These results showed that there was obvious difference between nodulation and non-nodulation soybean isoline to the demand of
exogenous nitrogen. To take full advantage of symbiotic nitrogen fixation of soybean,nitrogen repression threshold was N, level
(54 mg-kg™' sand) under this experiment conditions.

Key words: Carbon and nitrogen metabolism ; Nodulation ; Nitrogen fixation ; Isoline soybean ; Threshold

No. 6
2012

KERHEEWN SRR, H—4 0 [ & &=
i M A A 25% ~85% P Sk o K
BIAINRE M Z 8 £, 48 TR s A&
PO N RS &, R KEAERKEE R
TR — B 45 K G A I RE I R
KRG EKTFHAZRBEEEA = Jym: HEA e
RERAAE B H AT, K GIE# A K AR LA
R IR T AN (1), 3 75 A B A it FH AL A
ST NI A 1 P N 2k SR A 4 g T R
IV — 132 BT FE 5 560, 1 T30 LN
JZ MY, PN BRACHIFSE T it R0 K R A
ARAGFE R, 45 55 S B0 785 7K P MR U ) A 1A 4

I #5 B 83:2012-02-09

SRy TSP RSN BRICH Y T R AR
AR , A AR A K 2 —E B R Bh AL, Ti
SIS A AR 1 A o TR s R S
R TER G EERAIIIE L — & 1 A e (L AR E
J, 5 2 A 2 G2 40 A RRJRE ) A R I S S e
o RTRFEMIE R AW FEZ ,2004 47 PR3C
B AR AR [ S0 S BH 38 [ R, S RHLE 2 45 P
A B E A A — DI, 2 B AF T AL
R B RBEARE S M ECE R R TR, DFFE 4%
PO IEREAT AT ABATS IR A 4 Hh — A~ el o =2 3
A R . ) DL, 7R 8 o3 A R T A A [ A
DIt A UL A DR SRR R R T

ESWE P ERAB A AT H (KZCX2-EW-QN306 ) ; 115K A AR 34T H (41101219)
E— BB N A1 (1985-) 5 A+, WF T 07 ) S K . 4598 [ A A . E-mail ; shihailone@ 126. com,,
BAESE IR (1975-) 2, P RIWESE 5L, A S0, 328 D= O 7 4530 1 R0 - i 24 46 7 I A 5

E-mail ; miaoshujie@ 126. com,



962 K & B 2 6 1

R IPNGE L S PN R R R (ERS NS = v € St 8
AEEE L,

ARG H 45 T -1 28R AL 2 07 22 PR R B i R
AR AERD B 2T i 0 R A ] e A P Y
SUBHIE B (L, LAY FRAT 52 Wi R B A 42 a1 SR D e
F4 1 5 it 5K -, 9 R R U 2 3t T S A
B o

1 #MREFE

1.1 RI@igit

R T 2011 4F 7 ~ 10 H AE ERM= B AR L Hb
PR S A A= S5 i (R 7RI ) HOGRE SR = N kAT .
MR G M B R 3 4 LR 5 & Clark L73-
1054 (AE%59% ) #10 Harosoy 1.82-1449 (459%) ,
AV B BEAE YR 2E 0 58 i BB TR AR 2 A,
AR 30 mg-kg ™' (KH, PO, ), # 30 mg-kg ™'
(KH,PO,) , AN AIRZE (53 #rat) , How R LU
EIRWARIIERA s 5 9% B TR 56 B Rk i
VE3 i, FEHZEIMKTE 1, W T

B6 ANEKF(mg JRE kg™ #), 553518 0
(Ny) 27(N,) .54 (N,) . 108 (N, ) .216 (N, ) Fl 432
(N;) BEMLHES, 3 WS . BEREARE 72— R kA
W AR RO B IR 3 kg, RZRRK 2Ab
ARG M AL i AR G . RS SR AR 10 em
26 cm [ PCV #fi, BRARIEFI ST KGR+ 3 K,
R ORE 1 Bk R3 I FHZE 08 7K R SR R TR Uk
T A S = A
1.2 MEmEMFE
1.2.1 #HBHEAHAREDE BRI KEH
PRARFRGE o, B VA AR AR H . RS
BREGHER S R S5 TIWE T EEE
(105°C 375 ,80°C HET) Ik it o
1.2.2 CHA N4&=2 BT B i es s, 1

12,0 - —4—ihf —S—T —_——fk

Shoot Root Total
. 10.0
b
=1
S 8.0 A ]/I/\_—-I———"
= oo 6.0
#y
g 40 -
2
2.0 .___.——.-ﬁ..’.‘_'_.
A
0.0

HRUKT

Nitrogen level

JEEt7/)-s

TR 43 B ( Elementar Analysensysteme GmbH , EL-
I, German) i C N &%,
1.2.3 2hakas® W—ERrHERE,
FE 5°CHYBERRZE thiA (0. 1 mol - L™", pH6. 8) 1 fff
BRI W 2% vl () i A AR AR 4 A5, B8
PRAY &) AR 10 mL 2.0 48 v, (IR 2.0 (4°C,
10 000 r + min~") 30 min, 540 nm 4} ¢ % FF it
tté[l7-18] .
1.2.4 AT RIS S A, DRSS
Jed A3 Ry xof B AR FH 28 98k AR T R

FabR &R = EERA Y x L B E o
i+ MR ERAE Y < M T ARA A

Bl = SRS A - RS

R
4

o

AR
K Excel 2007 Fi1 SPSS 17. 0 %5 B4 1447
AEERFNGE 43T o

2 HREHSH

2.1 HEIMAT KK

WAFEL 1 LA S 0 6K % K o
IR SR TR L TG F R A o B A
ST, MR 62 0 B A W) 25 4, T
R G BT B 2R I
BT SRIAIAR S R S M L B R B (.
Rk T 22 S SRR TLTE Ny kM [
BA(7.06 g bk L HL N, KRB S N, N, N,
AR E]25 5 5 B A (P <0.05) , R4k
75 N, AKH AR A (3,86 ¢+ Bk 1) L FL N, K
SRR N, N AL IR 25 5 1 BB 5 250k (P
<0.01) . AN, 55 RAELE R 4 bk AE Wit 5
H | 3545 AL A — 5

1009 | —m— T —— A
Shoo Root Total
80
b
o
-
o 6.0 -
)
o
2 40 4
g
S
A 2.0 -
B
0.0
N, N N, N N, N

MEEKT

Nitrogen level

Bl AEERAKFEXNERE(A)NIELRE(B) XKEEYENN
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Table 1

Effects of different N supplying levels on C accumulation in nodulating and non-nodulating isoline soybean

ihFh Species KB Treatment

Hii | Shoot/mg - plant =

R Root/mg- plant ~! 4k Total/mg- plant =

2k NO 2547.46 +238.17 b 736.81 +36.16 a 3284.27 £207.55 a

Nodulating N1 2841.88 +137.58 ab 812.22 £105.18 a 3654.10 £239.82 a

N2 3079.10 +185.35 a 794.24 +72.28 a 3873.34 +£257.00 a

N3 2475.71 +167.68 b 753.85 +60.79 a 3229.56 £115.76 a

N4 2430.93 £105.01 b 934.33 +85.94 a 3365.26 £173.38 a

N5 2499.96 +33.54 b 900.38 +56.61 a 3400.35 +66.45 a

ElS25 1 NO 490.89 +102.13 ¢ 293.21 +93.04 b 784.10 £194.88 ¢
Non-nodulating N1 889.08 +199.66 be 529.91 +65.90 ab 1418.99 +262.33 be
N2 1006. 46 +102. 76abc 538.67 +82.59 ab 1545.13 +183. 71abc

N3 1251.18 £9.72 ab 775.42 +90.68 a 2026.60 +98.90 ab

N4 1625.64 +377.61 a 761.42 +155.58 a 2387.06 +532.66 a

N5 625.11 +164.42 be 246.64 +70.25 b 871.76 £234.54 ¢

[l — i B AL HR AR FRUR R B35 (P <0.05) o T IA,

Value within a column for the same isoline followed by different lowercase letters are significantly different at 0. 05 probability level. The same bellow.
®2 AEBEKFEMHEEMERKXSEKNREENZN

Table 2 Effects of different N supplying levels on N accumulation in nodulating and non-nodulating isoline soybean

fFh Species AbFR Treatment Hhi_F Shoot/mg-plant = 1 Root/mg-plant ~' £tk Total/mg-plant =

Sy NO 250.24 +21.26 ab 39.79 +3.26 a 290.03 +18.84 ab
Nodulating N1 266.51 +9.84 ab 48.64 +2.94 a 315.15+11.55 a
N2 286.38 +7.86 a 46.69 +3.23 a 333.08£10.92 a
N3 205.17 £31.67 be 39.84 +446 a 245.01 £27.91 be
N4 174.82 +16.46 ¢ 48.13+1.13 a 222.94 +16.13 be

N5 160.35 +28.27 ¢ 50.04 +3.84 a 210.39 +31.69 ¢

(77 NO 18.18 +2.03 ¢ 14.10+3.24 b 32.28 +£5.26 ¢
Non-nodulating N1 26.23 +5.43 he 23.59 £2.97 ab 49.83 +8.40 be
N2 33.09 +1.88 be 24.06 £2.66 ab 57.16 +4.47 be

N3 39.26 +1.66 b 33.95+3.56 a 73.21 £1.90 ab

N4 61.88+11.58 a 37.82+8.43 a 99.71 £20.10 a

N5 36.33 £3.72 he 16.14 +3.56 b 52.47 +6.14 be
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