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Abstract: In order to get a better understanding of the effects of starter-N plus topdressed N on N accumulation, distribution
and yield of soybean,a pot experiment was conducted with 5 different N application times under the rate of N 50 kg - ha™' ;all
N as basal fertilizer( A) ,all N as topdressing at R3/R4 stage(B,C) ,N 15 kg as basal fertilizer and 35 kg as topdressing at
R3/R4 stage(D,E). Results are shown as follow:at RS stage,N accumulation(NA)in leaves of E was 11.5% lower than A,
yet NA in nodules of E was 36.6% greater than A, suggesting that a smooth N transportation was ensured by E. NA in roots
and pods of E were 21.7% and 64.2% greater compared to A (P <0.05) respectively,indicating that N demand of seeds after
RS stage could have been met by starter-N combined with topdressing. NA in whole plant of D and E was 82.6% and 105%
greater than A (P <0.01 )respectively at R4-R8 stages. There was a significant positive correlation between NA in R4-R8 sta-
ges and soybean yield(r=0.795" ") ,and the improvement of NA after R4 stage was very important in achieving soybean yield
potential. Seeds per plant of D and E was 14.8% and 15.8% greater than A(P <0.01) ,respectively,and yield of D and E
was 17.6% and 19.9% greater than A(P <0.01) ,respectively.
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T 2010 4E 5 ~ 10 HAEAR LA K745 5
PN A/ TR WL 1 A e S B N S| N il i
30.3 g-kg ', A 1.32 g-kg ™, W5 0.84 g- kg,
AW 69. 42 mg-kg ™", HAH 205 mg-kg ™', ERL
11 055.7 mg-kg71 ,pH {H 6.78, X5 T FH K& 5
ol 2 qe 28, HEREH A IR R (N 46% ) , IR (K, 0
50% ) , E L R ES (P, 05 46% )

YR R 27 em, A% 24,4 cm (W LIHHE,
THERE + 11 kg, 5 F 16 HIEFP, SAHELR T 3 K,
K S AL PR 16 RE K, A A B N P UK it A
YIRAE, 4350 N 50 kg+hm >, P,0, 40 kg-hm ™,
K,0 50 kg-hm = HrARHAE L - JRFE 1,02 g,
HITHEIRES 0. 82 g, BiFREH 0. 94 g, AL FEENL i
FHIS S D3R 1,
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Table 1 N application amount and time

e R
N amount/kg-hm =2

FENE R3 JAHL R4 JBHE
Basal Topdressing at R3  Topdressing at R4

Treatment

Nso (A) 50 - -

N5pR3(B) - 50 -
N5oR4(C) - - 50
Nis,35R3(D) 15 35 -
Nis .35 R4(E) 15 - 35

30 TS AR I (R2) |\ BEE 10] (R4) | 1 v 10
(RS) WAL (R6) F15¢ 2 (R8) HUFE ,R2 ~ R6 1Y)
FEAS b PRI 3 YRR AN T AR S A, o8 AU
B4 YR S 2 A I T E A

TR UCHURE B HE AR, FHK o 25 05
PRER e B &R A PR IR AR BT T, 43 A b |
IR, R2 ~ R6 DK AR R DA & 4% 430l b
P, RS MR R SR TCiE 50 25 A0 1 D EeE AL,
FE R b4 | 25 (5 AR ) AR o O e
85°C N A7 30 min, 4R 5 70°CHt T Z/H 5 ,R6 5 RS
AR5 4 3¢ B2 5 R R o3 85 o ARLRR ML T S i AT
AHIEAEER 3 HC SR & 48 B & DA T AL+ &
i ASETHE A BN R A8 R S T
Ky WEHUBY IR I 5 R AT
1.2 MEmMBSHE

R N & 5000 %€ . ] H,80,-H, 0,3 15 7%, IF
s R Fe A 0 A B L W) AA3 3% 23k 3 43 A A
AT N E 8 (N% ) MGE .

T IEIERIAR 70 E <R R TR

N RE (mg) = EHFHEAEFTH No x 1z
BZEFEMTYWE(g) x1 000
1.3 BUEHH

BB VEE Geit o3 iR H Excel 2003 4
AT,

2 HER5HH

2.1 REERESRETH

HE L RO, it g ZE A MR Y A B AR
BRI TRES . R4 L D it 5 Al
B (4.6% ), %5 TALEE B(4.2% ,P <0.01),
RS #] D E b3t fr & & W2 T R, (HARI E 7
R6 I F 7 Rl 45 Ab B R (2. 76% ), 2B Uik
AFRT DAFE—E R R gEt E iEK  T)
REHH o

R4 JHALH A ZEFFE A EN 1.3% , 3w T H
BAFR(P <0.05) , /G722 T F%,{H R8 & Al &
WIR A e Sl 5 G R & AT LR 1,
LB A TE R4 H0E R FIZEFF & A AR & A AR AR
NIRRT RERZ RS Mt S A s m T HE A
MZEFF & A WIS T H B A3, BB Ab B A R AR (K
W N Bz Rig 5 i RS 25 A1 % i i vl A i 2
AFR S N s BT E SRR & e N IR 9%

LA R4 A AR R & A T LV, b8
B 5 D G AbBE A 4353800 21% F113% (P <0.05) ,
RN C 4> I3 0 33% F1 24% (P <0.01) ; R4 H
BIEE, 43 C 5 E 78 RS W R & A s s,
AN A 43S AN T 15% F116% (P <0.05), Lk
EE IR R R G A SEER X B IR N i R
WMORAEH B, AP A R4 ~ R8 MR R & A &N 4G
ZAILTF R2 ], R N AR Ry JL 8 — Wk it A AR 3R
FEAE T AR IR B A BRI IR 5 I e ) 2%

KA FAR IR o A B A ) 0 HE S T R
e, R2 AL HE A AR & AU d e, LRt )
AhER D E 4R503800 12% F110% (P <0.01) . R4
25 A AR R 7 U TG i 3 25 5, RS 1 A D AR
R ER R4 WA I R R T Ak FRAR I A A
N5 R4 AT R4 BB AC R 2 b gL
WA LT, UL R4 3136 A X AR R & AN 25 7= A
WRARIVE . R6 R 3h & 06 T A B A AR IR 5
RuE i m THEAM, 25 MEH N RELR
AILUE 403 E E R6 AR b N B R i T
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Fig.1 N content of soybean organs at various stages
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R2 AL FE A 5403 D E i | ZEFF AR &R
) N R T 25 2 0], B /D a8 1 e Bl Rt T ke
FUFHFCR , WAL EE B .C Byt A N R 24 ) i 25K
THEAI(P <0.01) , KW HNE ATt A 235 W 5
WA A0 A FRRE R N R B I T e b B
(P <0.01) 40t nl RAA Ky, JE A0 it A ed e i N X
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2y itk N LR R N 20% .

XTEL R4 W43 B N LR R AT LR, i T4
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#EA RS WIS, Rt iy N JF i 1) 3 21
ik A N BB R R B R 38%~4T% , JEFE N
TR IT 2 4R 1Y) 24% ~30% . Ab3E A it 5 N
FUZE R E B 13. 1% (B 45 Ab B A 22 F R B 35
M C.E e N BB A 5303 hn 25. 8% Fi 36.
6% (P <0.05) , DL 255080 te i A LA N 7

TEN B B G LA™ T R4 1B A9 N 7R E
PRAZ PN 1 % 328 34302 g T A, R A N AR etk
AT RPN e 50 B AR I E . X A
AbPEARIE N R R 0] LUA H, R4 HHIE R 2 4-4b
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Table 2 Accumulation and distribution of N in soybean organs
W AT i K- Leaf ZXFF Stem JEH Pod FFRL Seed M Z Root #RJE Nodule
Stage Treamenl gmom el EBEE  E] ABEE WO ABBER LW AFREE  WE RREE )
NA Percentage N A  Percentage N A  Percentage N A Percentage N A Percentage N A Percentage
R2 A 700 +10.3 A 69 197 +0.8a 20 - - 63+1.2a 6.2 51+2.9B 5.1
B 658 £21.5B 67 197 +11.3 a 20 - - 62+3.2a 6.3 63+5.4A 6.4
C 658 £21.5B 67 197 +11.3 a 20 - - 62+3.2a 6.3 63x5.4A 6.4
D 711 £17.4 A 68 211 +7.4a 20 - - 60+1.1a 5.8 63+x3.0A 6.0
E 711 £17.4 A 68 211 +x7.4a 20 - - 60+x1.1a 5.8 63+x3.0A 6.0
R4 A 1812 £25.3 A 61 753 +23.2 A 26 124+13.3a 4.2 - 121 £7.6 A 4.1 143+£7.5b 4.9
B 1505 +35.7 B 63 579 +34.2B 24 82+8.8b 3.4 - 103 +5.3 B 4.3 124+11.5a 5.2
C 1527 £20.2 B 63 588 +6.2 B 24 101 +12.5 ab 4.1 - 93+1.0B 3.8 125+16.4a 5.1
D 1619 +35.6 B 65 544 +£28.4 B 22 100 +21.4 ab 4.0 - 114+£9.2 A 4.6 119+15.9a 4.8
E 1573 £27.9 B 64 566 +£17.3 B 23 101 £17.0 ab 4.1 - 104 £5.1 B 4.2 122+16.2a 5.0
R5 A 1499 +73.5a 47 673+49.1a 21 767+94.2a 24 - 143 +4.8a 4.5 106+7.9a 3.3
B 1437 £176.1 a 45 675+65.9a 21 805+95.7a 25 - 160 +13.3 b 5.0 108+14.4a 3.4
C 1398 +147.8 a 41 703 £59.8 ab 21 965 +60.5b 29 - 168 +3.3b 5.0 139+13.0b 4.1
D 1387 £52.0a 40 839+40.1c¢ 24 998+62.5b 28 - 165+4.8b 4.7 119+6.7 ab 3.4
E 1326 +75.5a 38 742+34.2b 21 1048 +41.7b 30 - 174 £12.4b 5.0 174+24.6 ¢ 5.0
R6 A 802 +42.6 ab 23 360+22.1B 11 263+6.1a 7.7 1794+133 a 53 119+6.5a 3.5 78+14.4a 2.3
B 741 £13.7a 22 308+19.4 A 9.0 262+19.1a 7.6 1915+61la 56 124x11.3a 3.6 79zx14.2a 2.3
C 807 +47.4b 23 383 +8.8B 11 273+10.5a 7.8 1841 +12a 53 127+7.8a 3.6 72x6.0a 2.0
D 825 +24.7b 22 423 +17.2C 11 281 £6.9a 7.4 2091+79b 55 117+6.2a 3.1 77+x11.1a 2.0
E 894 £22.1 ¢ 24 464 +13.5D 12 292+5.4a 7.8 1863 +36a 50 118+2.7a 3.2 92+2.9a 2.5
R8 A - 141 £7.2 ¢ 4.0 122+3.6 AB 3.4 3199 +216 a 90 95+6.7B 2.7 -
B - 115£9.4a 3.3 99x5.1A 2.9 3171 +x117a 92 69+3.2A 2.0 -
C - 130 £10.2 be 3.6 113 £10.0 AB 3.1 3324 +170 ab 91 77 +10.9 A 2.1 -
D - 113+5.3a 3.0 155+6.8C 4.1 3465=+133b 91 95+5.7B 2.5 -
E - 120 £12.7 ab 3.0 121 £1.3 B 3.0 3716 +123 ¢ 92 101 +7.1 B 2.5 -
NA = Nitrogen accumulation
4.2 [ BVE-R2 @R2-R4 ER4RS ER5-R M R6-RS T TR E SR A E ThOIFREH o M % | 1 W)
KRR N BRI, AT AR 2 1 o 9 2 —
3.5 |

AMRER
N Accumulation/g  three plants™

bt

Treatments

B2 XE2KEMERMRRE

Fig.2 N accumulation in soybean

plants at different stages

A, A E 28k N LR ETE R4 ~ R8 W] [k 4b
FHA #11105% (P <0.01) ;R6 ~ R8 i LLAbF A 34
Jn76.2% (P <0.01), 44 A~BRABER IE
LR S EINE T AL S — PR IE IR AL BEAR L 12
TR Gk B AU N LR X — 45 R e
WAE A b PR P i 22 5% b
2.3 BHEMmEENXEFFEHHNE
2.3.1 sFEEAFEMRGF R ASIENE R AL
B 7 i B A R L3R 3

H 2% 3 Al L, A S AU AR Ak B i 25 42 5 T
MRk, 5403 A F L, D 5 E 0 SRR 53
T 14.8% F115.8% (P <0.01) , [ ki 84 B4 5
T0.53 F10.66 g, ZbFE A 5463 B.C /=&
(61.94 ~67.36 ¢ + 3 k") A W 22 591, i 4b 34
D E [~ 04 51555 72.86 5 74.25 ¢ - 3 k',

—_ =
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Table 3 Effects of treatments on yield and yield components of soybean

b RIEEL

Treatment Pods per plant

SR

Seeds per plant

HRE FE

100-seed weight/g Yield/g -« three plants ~

A 45.7+2.36 a 103.3 +4.28 A 20.00 +£0.24 a 61.94+2.15 A
B 46.3 +2.31 a 107.0£1.52 A 20.30 +0.56 a 65.24+1.16 A
C 49.0+3.48 a 110.7 £4.04 A 20.27 £0.32 a 67.36 £2.84 AB
D 49.2+2.44 a 118.6 +2.74 B 20.53 +0.38 a 72.86 +0.98 AB
E 53.4+0.75 a 119.6 +3.87 B 20.66 £0.10 a 74.25 £2.27 B

ShbBE A M LY, 3G 70 B Sy B iA B 17, 6% 5
19.9% , @& m T HE 3 ANMEFE(P <0.01)

2.3.2 NMBERREEL ZFWmaoir MK 3,
4 nTLIEH R4 IR 2tk N LB & 5 m R
WA AR, {H R4 ~ R8 A N FH B & 5= ik 3
T EAE(r=0.795) Ktk 3K &= &
MCHE 4 = R4 ~ R8 IRy N AR &, M
R4 AT N FH2 & o 25 3 0 FR R AR K
PERE PR PEAS A, AF T 50 N R kR 8 43 i

30 o
: . .
8 2.8 S
j=h
: ————te—
5 2.2 L o
= * *
k
B 18 |
L
e Y=-0. 0069x+2. TAT4
= L4t R=0. 0354
5
()
% 1.0 1 1 1
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=
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Yield/g * three plants™
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Fig.3 Correlation between NA
at R4 stage and yield
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Fig. 4 Correlation between NA
at R4-R8 stages and yield
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ATABFSESE L, RS e S A E S N AR
BRKEHR RO EEEREZE . ALK N
R BT FIA R EK W], 403 A 7E VE ~R4 | N
PRSI & T H T AR H 7R 52 M 7™ i 1) 5 #
Y (R4 ~ R8) 1Z AL F N AR S I (g 2 A1, 15
ST E R 24.3% , W IERPHER B N A
o TN A BB SRR AE K TR, TR AN
P, BEA RS WS AERRIA N N Fis i, UL T
JRPR R EC T AR A PR, RS WAL E 5 A AH
Lot i N BRI 11, 5% , €5 N LR RS
36.6% (P <0.05), BLHA AL B E fR P N iz 5% 38 1 ;
MARER N R R 21.7% (P <0.05) ,#9E N 1
Faiiine4.2% (P <0.05) , K JH s A& e e n]
Ll 2 kPR 78 S I A R 7 5K . R4 ~ R8 J 4k B
D E 1) N FLE & 7 24 F WA R & 0 Lo il 43 0] 3k
40.7% F144. 0% ,7£ K AR 58 AR KD it Fn =
o A 4R B, BECRIIE 1O 5 RE ) e
IR SRR T B AR A K S R s B 3 AR P N
MR RARAS T8 m ™ i

FEFEMARIET 3R KR R LR A
AT R0 ] A A T T, O T 4 b s e [ RCRE T
BRI R AT E KT . ERR SR
H—E AR R ERKETAREEM, B
A AL X SIRIR R AR . APPSR, 78
Tt JE S AH S5 08 2542, i 3 U068 JIE Ak BRI A
D RIEA AR SE TR R A Al 3R A U Y
TB AR 2T w88 WSOR T, B0 Ab BT Sy
FEA SR 2R R A TR, RO JH4b
FLE M N R e s, 2 R N HREd R
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e, RENE fo KPR b 2 4 S R I = i 1. EA
R8 WiJm , E My 1 3BE 48 N BRI T HE
AR (R SR AR N R TH e AL, R
L Ak PR 5 A BR A 0 N 28 AR [ 26 5% 38 £ ]
I, PRAIE T AR 2R 7 U3 7 R X A s 1) R i
J1,3% 15 Afza 20 (45 RAHIR

A 25 SR | 8 2 e Bl 20N e S 3 A n]
i R GARJETE RS ~ R6 B N PR R i T H & 4b
B, 0 AR R A5 A 5 1) [B1 U RE J1 . Salvagiotti
S N et 7 IR/ R EIE- e SSlE pNG)
SR UL 52% , R I 4t vo R W2 ok 1A 28 s 1)
[F U RE 1 % HORE R = i AR P B I, — IR PR AR
I A2 Ly 7= A A B PR 5 4 N IR A 3R
A A L AT Bk 2 B TR S 20 80 3 S Ak 2 0 4
A NGAOL Ry S8 @ NER A s 1 s B o= Rt
VERLEAR S T 17.6% 5 19.9% , 2% 53k 5 1 K 7
(P<0.01),
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