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Effect of Fertilizer Level on Nitrogen Accumulation and Distribution of Soybean

Cultivars from Different Regions

WANG Hai- ying, XIE Fu-ti,ZHANG Hui- jun,HE Ping

( Agronomy College, Shenyang Agricultural University,Shenyang 110161, Liaoning, China)

Abstract : The experiment was carried out by using twelve soybean cultivars from different regions in 2006. And the culti-
vars were divided into three groups:Ohio current cultivar( OCC) , Liaoning current cultivar( LCC) and Liaoning old cultivar
(LOC). Three level of 0,150 and 300 kg - ha ™' were applied as starter fertilizer. The effect of fertilizer on nitrogen accumu-
lation and distribution of soybean cultivars from different regions were discussed. OCC had the maximum nitrogen accumula-
tion speed,and their appearance time was the earliest among three group cultivars. Compared with the no fertilizer treat-
ment, fertilizer could increase the average accumulation rate of nitrogen, and the increasing range, OCC was smallest, LCC
and LOC were bigger. OCC had the highest nitrogen contents in stem, Leaf, and whole plant, then was LCC,and LOC the
lowest. Compared with the no fertilizer treatment, in the early stage, fertilizer could accelerate the nitrogen absorption and in-
crease the nitrogen content of stem,leaf and whole plant,and the increasing range from higher to lower was OCC,LCC and
LOC. In the later stage,fertilizer would transfer more nitrogen to and increase the nitrogen content in seed and pod. Com-
pared with the no fertilizer treatment , the nitrogen content of OCC was the highest under the fertilizer level of 150 kg +ha™",
and the nitrogen centent of LCC and LOC were the highest under the fertilizer level of 300 kg +ha".
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1.1 kst

SR S5 3 2 AT (3520 A BRAY ), (A& AR
ARAH S AR AR P K G AP 12 4~ R Z AN
SERZEE LR YA K G5 R 4 4> HS93- 4118
OhioFG1 ,Darby . Kottman ; 11 T4 240 F K 5.
AN IR 115 09 125 ek 94-11 3L E 4 55
T4 20 4E4Q S AP 4 4. Shingto . Mukden , Har-
binsoy , Boone
1.2 RI&igit

IR T 2006 4FEFE L BH AR Mk R 23 56 A7
DA R S VERMIE , 15 3 ANt IE /K7« BP 0,150,300
kg-hm >, FHHIZEE N 15 Jikk-hm ° 0 RAIMX &
T, B XA, B X A i, B A B 3 I
S ATHE0. 6m  /NX AU 1S m?, LRI /K
AHUE 19.52 g-kg ' (&% 0.97 g- kg A
96.60 mg - kg™ B 65.39 mg - kgL HALHH
116.38 mg-kg™',pH7.50,

1.3 MEANEFFE

WHTE, BB 21 d BURE— I, BN A 0 ER
PEAERR 4 R, BV HA(6 A 2 H HL40 #R) Jar e (6
A 23 H) &7 A 14 H) BE3EH(8 A4 H) .
BRI (8 H 25 H) BRRIN(9 H 15 H) i
(10 H 2 H,BCL10 #k) , M H B35 K4 B 1Y
TR E R, 325580, R H,S0, - H)0,75 &
R, I AR e 2 A & .
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FMAR SRS TYRE, Rtk 2R R
i, AR PEE R R PSR (%
1) o WEACHE I T 4% s A R R R R O Tt —
BRI R Z M R R LR 257, IR
AR, ] Logistic J7 B BEAT T 8 5K (WL 3%
2) o SRR, M ACH AU AR R R K, R
AR SR B I o) fe o mf DL, MR AR S AR
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Table 1  Effect of fertilizer level on N accumulation of whole plant of soybean cultivars from different regions/g « plant ™'
= B I Growth stage
o B E‘EH.E%
Cultivar Ferilizer i W e G BRI BRORI R
evel/kg « hm ™~ eedlin, nitial flowerin u oomin oddin; srain filling ate grain fillin aturin,
level/kg *hm ™ Seedling  Tnitial fl ¢ Full bl g Podding  Grain filling Late grain filling M g
0 0.029 0.113 0.519 0.812 1.398 1.329 1.232
AR
. . 150 0.041 0.156 0.540 0.813 1.428 1.368 1.286
Current Ohio cultivar
300 0.049 0.139 0.688 0.817 1.448 1.339 1.263
L7 284 R 0 0.034 0.134 0.478 0. 804 1.390 1.402 1.282
Current Liaoning cul- 150 0.038 0.142 0.526 0.858 1.398 1.413 1.307
tivar 300 0.041 0.161 0.679 0.942 1.403 1.432 1.315
0 0.031 0.111 0.625 0.759 1.363 1.409 1.260
LT
. . 150 0.038 0.152 0.703 0.852 1.390 1.428 1.318
Old Liaoning cultivar
300 0.042 0.150 0.723 0.928 1.397 1.436 1.326

2.2 HEMERERRSEHIE

2.2.1  F  FIHI 2006 AF5E RIS b EHORE AR A, I
FETREMMZRERNRARSE(MEI) . AK3
A il AR SR BRI MIC AU R iR
B T T G A AL T A (P =0.02 <
0.05) , AW ZoohrI A2 B . 5% IRAT LE, i
FEREHE AN S B 39 2 AR 25 ) SR &5 8 (P = 0. 0049
<0.00) SEHE P A BRI 57 o AR A A A 0 i fi

K, HLL 150 kg - hm = Jifi I 2 2 B A 0 5 i 5
I 4R R, L 300 ke - hm =2 it A 52 4b B 1) 48
BT AR AL T SRR R BN, WA it A Ak L ]
THRES . AT E X 2N AR & EZmW
BT RN BRI B SR, R Z AR A 5 b
t1J2 150 kg - hm = it A 52 A0 B ) 60 2R 2 B g, 300
kg - hm i A £ A B %) 40 R B AR T R o 3
AL A AR AL IS R R S LT IR
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Table 2 The dynamic equations and parameters of nitrogen accumulation of soybean cultivars from different regions

- A - ey TOBREE  RRBURME  EOCRM
- Fertilizer level VAT % ACR MCR 22 R ]
Cultivar > Dynamic equation R o I
/kg * hm /g e plant™ +d /g e plant™ +d AT/d
0 W =1.49/(1 +55.4e 7007 1) 0.976 0.0166 20.0282 53.2
o2 i b
g&l.’d&éﬁl””ﬁ 150 W=1.53/(1+38.2¢00701) 0.985"* 0.0170 0.0270 51.5
10 current cultivar
! 300 W =1.52/(1+36.9¢ %01 0.976** 0.017 0.0277 49 .4
0 W =1.51/(1 +38.6e0041) 0.986 " 0.0134 0.0248 56.9
\T,—L-\/ S
Ly Sfimp 150 W=1.49/(1 +35. 4¢0001) 0.987 ** 0.0135 0.0248 54.4
Liaoning current cultivar )
300 W =1.49/(1+29.9¢ 0071 0.988 ** 0.0136 0.0250 50.9
T 5 0 W =1.52/(1+38.0e*%%) 0.980"" 0.0134 0.0240 57.7
e ) 150 W=1.53/(1 +28. 4¢ 001 1) 0.982** 0.0136 0.0233 54.9
Liaoning old cultivar )
300 W =1.50/(1 +28.0e 2061 0.987 ** 0.0137 0.0247 50.4

ACR :average accumulation rate ; MCR ; maximum accumulation rate; AT :appearance time of maximum accumulation rate.
2.2.2 b MFREREGR RN R TRRZE, DT M T R R e et
(BRESN) LT AR Z AL T2 i AP ESCRL I 4 R B I R o . 55 0 AT
(F£3), fEaieZgohil], HAURMAH AR S8 W EACREN it 5 7 2R B T A & AU, HLREEAL
3 ALK A R R SR Rl A A8 B R AR 2 S R R

Table 3  Effect of fertilizer level on N content of organs of soybean cultivars from different regions/%

AEN=ging:t| wE ez A A SO T VT L SUS A TY L
Growth stage Organ Ohio current cultivar Liaoning current cultivar Liaoning old cultivar

0 150 300 0 150 300 0 150 300
. 2 Stem 2.59 3.41 3.34 2.78 3.06 3.60 2.72 3.07  3.03
Eﬂﬁﬁ_ - Leal 4.42 4.92 5.18 4.54 4.55 4.90 4.62 473 4.9
Seedling stage Z#k Whole plant 3.87 4.50 4.64 4.11 4.23 4.53 4.05 4.27  4.41
\ 2 Stem 2.36 3.82 2.63 2.17 2.23 2.72 2.12 2.31  2.45
W%ﬁ’q _ M B Leaf 4.56 4.50 4.59 4.28 4.59 5.03 4.38 4.78  4.73
Initial flowering stage A b \Wiole plant 3.70 4.01 3.82 3.37 3.66 4.09 3.60 3.83  3.76
— 2% Stem 2.08 2.31 1.67 1.07 1.15 1.25 1.29 1.25  1.23
' M B Leaf 4.05 4.03 4.05 3.80 4.14 3.91 3.78 3.64  3.73
Full blooming 4k Whole plant 2.79 2.89 2.70 2.36 2.41 2.38 2.54 2.52 2.48
o 2% Stem 1.39 1.46 1.31 0.90 1.10 1.05 1.07 .01 1.14
. B Leaf 3.81 3.62 3.37 3.11 3.57 3.51 3.07 3.03  3.22
Podding 5 Pod husk 3.69 3.63 3.69 3.36 3.66 3.27 3.29 332 3.80
4k Whole plant 2.44 2.33 2.17 1.89 2.07 2.02 1.88 .92 2.16
o % Stem 1.06 1.21 0.78 0.82 0.69 0.68 0.47 0.42  0.64
o M J Leaf 3.31 3.43 3.22 2.98 2.75 2.65 1.95 2.21  2.47
Grain filling S H Pod husk 2.18 2.50 2.12 1.63 1.57 1.78 1.13 1.21 1.8
FPHE Seed 4.92 5.06 5.11 4.83 5.14 5.23 6.00 5.87  6.07
4obk Whole plant 2.52 2.59 2.63 2.36 2.38 2.39 2.26 2.27  2.45
F— 2 Stem 0.45 0.38 0.37 0.35 0.29 0.33 0.31 0.27  0.26
B Leaf 1.77 1.84 1.74 1.09 1.09 1.03 0.92 0.97  1.02
Late grain filling 37 Pod husk 1.41 1.10 1.09 0.68 0.67 0.68 0.78 0.6 0.72
Fikr Seed 5.12 5.40 5.08 5.23 5.29 5.25 6.06 6.08 6.13
4k Whole plant 2.08 2.18 2.05 1.93 2.12 1.96 2.08 2,10 2.12
o % Stem 0.29 0.31 0.32 0.24 0.26 0.24 0.27 0.29 0.3
_ 317 Pod husk 0.86 0.78 0.69 0.67 0.63 0.70 0.6l 0.63  0.59
Maturing ¥R Seed 5.06 5.32 5.25 5.26 5.32 5.27 5.68 5.84  5.68
£k Whole plant 2.17 2.26 2.16 1.95 2.02 2.06 2.11 2,13 2.12
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SRR (22 3) o RS AR R A
MR, 530 11.31% 17.19% . AL Z )5 , it
FIEL A B ) R SR T RS A AR 45 e,
300 kg - hm i fEF AR B AG UK SRR TR IR, AL
T AR SRR SRR TE WAL I IR R

2.2.3  XHE  FEEMAER SRR MY
1, AL T R AL T A AR AR (R 3) o Bk
RZBARA TS B 22 K BT I 5 A
R AR S AN (2 3) o AR X 2 1R
AR SR FRIL 7 % S A AR, 150 kg - hm i
I o A BRI T2 AR AR A AR R A R R
S, OB A il FIE Ak B ) R A R K. 300 kg -
hum ™ it A Ak T AT AL S L 4 S N 5

R R R & i
2.2.4 FE WPRREDFFRIR AR FE(K3) LT

R g, ARG AU AR AL 7 2 U AR AR,
SR AR AU Rl e I, 5% BRAH 1L, BEIR
TR RERE IR A SRR R, RS A A R
B Ko LA 150 kg - hm ™ Jifi AT 4k 3 14 5 (4 Fo e
L 2GR i b SEOREA0] 301 i JES A B 1% L A
755, GORLA Y AR 22 57 AN K 1L 77 2 i AL 300
kg - hm ™ i I ek b P 5 RURE R T R T B R
B O AE e A 12k 2 Pl B IR AR B ) AR BE AR B RS, 150
kg - hm ~* R AL ) T2 AR AR A 1 R T AR
e M TH R R AR

2.2.5 Atk SR ERARHRERLZH
WA i A E R R R R S, R
3o BRI, B PP PRI AR & R
o AL T YA FRIE i Bl (P =0.007 <0.01) , 45
SN2 S e R o MY B 9 1) A B A R Y I
1, 7 A A SRR AL ] B S K, 4 R E, T
e WRR B RERE N AR W =AM R
FAE(P=0.003 <0.01) , 28540 T i 5,
R AL T AU RN Z , 107 2 i S i e/

3 Hr5itit

BFFE A, 1k 22 A o 4 2 2% AR 3 R i
R, B RRR SR 3  H B ] f , 30 T 2AR
AL 57 2 Pl G B0 R /N e A R R
WL, TE B 5 5 57 d i, S IR S
SESRABL . AR AR S AR R A R R R R
R e AR B R B R A 53 K, LA
AU AR SY A L, 5 AR HE, AR N T4

M S P R R R B Tt A 12 Py B, e AR
SUHR BRI ] AT . PR R S AR AR A
Ffd /), 3L T AR T2 A R AR

TESCRLIY] , MR HE RS A R &, A M T
RV T g o AR, A
RER B R Z AU R s, 10T XA Al
Z AL TR MR . TR B BRI, AU R
FRER SR TS, 1L T2 M A T R EEAR R,
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A BE S AR B A AR AR Z A A ™ £ g
M EZERNZ—,

R VIR 01, KRR 81 U RE 7 559 , [ S 2, i
SIS SR AL 25 T R oAk, 58 2 B SR BERLA A
FAEF A IEAT o IR BRE AEZF 70 AR I R 45
R, BT LU — 5 42 1 R R ML R AR 6 2 .
FEARY, 5XT R L, it T Ak R R 1 iR 2K
& SR IR P ESE R B W Ny
RS ROAET S MBS 4 R b AU AL A R
W RE PRt R R W, B B R R TR S Sl
Z R 1 AT B A A — 0 e =4
1B AR R LA AR AU R B R, AT A
PR Z, 3L 728 dh A e /Do HL A A0S A ah R AE
150 kg - hm ~*jfi I 5 T A9 AR & = Bem, 10T 244t
AR T R 300 kg - hm B E iR B o

AL S BT R W, BRI i 21
ZUE (N, 75 kg - hm ™), A8 i K 504 Jv &2 0t 4
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