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Effect of Topdressing Urea at Beginning of Bloom on Seed Quality of Vegetable-

Type Soybean Cultivars

ZHANG Hui-jun,LU Rong, WANG Hai-ying, AO Xue, XIE Fu-ti

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

Abstract: Three early-maturity and one late-maturity vegetable-type soybean were used as materials to study the effect of urea
topdressing at R1 on dynamic accumulation and final content of soluble sugar,fat and protein in soybean seed. From seed-fill-
ing to mature stage,soluble sugar content increased,fat content showed “S” curve, protein content increased and decreased a
little at the end of growth stage. For the early-maturity cultivars,seed soluble sugar content accumulated mostly during the 25-
32 days after blooming, while 25-39 days for the late-maturity cultivar. The seed protein accumulated mostly during 25-32 days
after blooming for the early-maturity cultivar. Topdressing urea at the beginning of bloom could increase the average accumula-

tion rate and the maximum accumulation rate of seed soluble sugar, fat and protein, and the middle fertilizer level ( 75

kg + ha™")was more effective than that of the high fertilizer level (150 kg - ha™").
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Table 1 Soil condition for the experiments

AEfy e BA X T el AL
Year Total N/g - kg™!  Active N/mg - kg™!  Total P/g - kg™!  Active P/mg - kg=!  Total K/g + kg ! Active K/mg - kg ™!
2008 2.70 35.00 1.21 13.10 5.47 151.21
2009 1.83 38.44 0.80 21.00 5.12 148.37

FTE 0.6 m, /NX AL 12 m®, P2 B0 15 J7 bk
- hm™*, 2008 4EF4 J1 29 H#EF,9 A3 HkHH%
A, 10 7 4 H IR Rl 2009 4EF 5 4 A%
P8 A 21 HU 2,9 A 27 H e 245
" AL FH () 457 2L
1.3 MEMBS5FHE

SRR GAPRIE UG, 50 7 d Boa RPN
ARSI G IE(ZRFE) , T 105C T A7 30 min,
IRJG T 80°C FHET 12 h 2245 AR T, BUFFRLAL &
BRI i (RIS T VR ) A
13,1 “Tigasnl e af Evep o il e ok
FHTEERE"  BOFFRL 0. 1 g, A = AR, i 25 mL 7%
7K 7K 20 min, U R ATCA 100 mL 25 5
i, IR IR sp R i B0K , a2 8 % 100 mL, HUfF
W 0.5 mL finz£147K0. 5 mL, fil TR 5.0 mL
8 15 min, JH] 721 BI536GEETHINAE 620 nm Y
e

. 100 x 100
] N ) n/\\ﬂ (7 - X X
AT PR R (% ) 0.5 xm x10°
x: AEARAE AL S PO B i (g) sm AR
FitE(mg) o

1.3.2 meprageale Jeli & BIE R R
BRHCE A5 TR TR B 1 g MR, L2
PEBOREATHIE i g 8 h 450 1k SOny, I B 4R,
TEIE WAL 2 Bk 2, P58 105°C HEAR it T 48
R TR R A R S RS AR TR
it () =) 00

m FHEEATAE T E (g) 5 my AP AT H

(g);m: THH(g)

1.3.3 Raméesne  HH RS E R
ML E 2L SRR A, FR 0.3 g i
K, IR S MALH e H,S0, 652, 2608 & .
c(V-V,) xM xts x10 x6.25

m

ARG (%) =

C:H, SO ARAE A HEEE (mol « L71) 5 Vi 52
FFI T EFE H, SO, PR AR (mL) 5V, 0 55
FVHAE H, SO FRUE W AR (mL) 5 M Z( A9 BE /R
it (g - mol ™) ym: FHEH (g) sts: M HURT AL, TH
WS TR WG AR
1.4 HHESH

F EXCEL 2003 47 J5 4 B4 b 3 50 &, FH
DPS 7. 05 £ 4 Ab 3 AAF A TR S 537 o

2 HBR5H5H

2.1 MHARERORE
2101 YT NECREDRER R HASE K
PRI R  ERE  E SVAR LT EE FL
aAPILAR ] 48 Tk AT | 70 Fipk Ak ] 88 ki ] s
W BAETTAE)S 25 ~32 d IR, 2 )5 Tk
B S 900 5 WS S A T A T | 11T AR AT s M B o
TEFFAEIG 25 ~39 d L Fh R e, b f5 t AT e
BT

SR T T AT X S R SRR AT 3 T R R
R AR R AT S ) FUER i, FH Logis-
tic AR Y =k/(1 +e™) AT T o BHH(E2) , %
J5 FR A AR SR B a8 31tk 3 b e 25 K, D B R
BT A SR B A AT DL Logistic J7 #2 2R AR 40 .
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Table 2 Dynamics of seed soluble sugar accumulation of vegetable-type soybean cultivars under different fertilizer levels

T HE Ak 3 e

BT

PR R R 2

Fertilizer treatment Cultivar Dynamie equati *Hj%fﬂﬁé& A AAR A MAR
/kg + hm yhamie equation /% - d”! /% - d”!
N1 A5 | 48 Shennongyind8 y=12.6/(1 + 27014 0.9564 0.3591 0. 4457
A€ 5| 70Shennongyin70 y=12.3/(1 + > %020 0.9531 0.3580 0.6421
45| 88Shennongyin88 y=11.5/(1 + >320-19) 0.9903 0.3306 0.5433
4251 111Shennongyinl 11 y=14.5/(1 + " 010-13) 0.9530 0.4151 0.5390
N2 A4 5| 48Shennongyind8 y=12.9/(1 +¥350-18) 0.9931 0.3694 0.5782
AR 51 70Shennongyin70 y=12.9/(1 + > 24021t 0.9974 0.3723 0. 6669
k45| 88Shennongyin88 y=11.9/(1 + >0 16 0.9745 0.3420 0.5681
k4251 111Shennongyinl 11 y=14.9/(1 + ! 020-15t) 0.9931 0.4294 0.5570
N3 45| 48Shennongyin48 y=12.5/(1 + &+ 070-200) 0.9980 0.3591 0.6238
45| 70Shennongyin70 y=12.5/(1 +¢&>390-15) 0.9556 0.3563 0.4701
k485 | 88Shennongyin88 y=11.9/(1 + &*380-141) 0.9885 0.3411 0.4279
45| 111Shennongyinl 11 y=14.6/(1 + %015 0.9936 0.4180 0.5582

AAR :average accumulation rate ; MAR ; maximum accumulation rate
H1 2 AT LUE ) ZEANRDEAC KR F Rl i
PEWE A B R R A< N2 > N3 > N1, fig KR R it
R/ 2 N2 > N1 > N3, J5 22 73 B 45 2R 3R 0
FPRE AT PR A0~ 2 B R 803 A% AT A 2R ] 2 S
BF (P =0.0364)  fhFfa] 22 7 & (P =
0.0081) it AL 5 ft Ff 1] () 52 BAR I 22 S A .35 (P
=0.1823)  AFRL nJ ¥ TR A de R PR R334, &l
NEAL B8] 25 55 .2 (P = 0. 0423 ) | i b 8] 22 57 A
(P =0.2060) | Jiti -5 i if 18] A9 52 ELAF 22 5 A

T RE R TV P 1 S 24 A R R e KR R R
(B 3o it A 8 AR AT L 8 3 FH K ks Al i P
- H R B R B4 S R KRR R R FAIR

2.1.2 feh  ASCREPDRFERL R, RS R T
TR I U A R B 3 S” RUAR AL, AS [R] it A Ak
PR, & SRR R B B 7 B 5 R/ IUF 2 N2 > N3
>N, XPAFRIARIIF R iEAT T sh BRI 3) , 25
R ARG T IR 8 B AT & Logistic {12284k
FAE, AR R R T 45 A b BE R H K S

(P =0.2431) . VARAE R E T LI

RHK

FERLR 7 - 2R
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Table 3 Dynamics of seed fat accumulation of vegetable-type soybean cultivars under different fertilizer levels

R A

\E%(%3)O

AL il AT g IRE HRRLS
Fertilizer treatment Cultivar Dynamic equation R? R AAR A MAR
’ S ] /% - d”! /% - d”!
N1 A5 | 48 Shennongyind8 y=22.2/(1 + ¢! 240-081) 0.9918 0.4821 0.5886
k4% 5] 70Shennongyin70 y=21.7/(1 +¢"260:10) 0.9935 0.5495 0.5906
. 4¢5| 88Shennongyin88 y=21.5/(1 +¢!210:100) 0.9833 0.5643 0.5849
k451 111Shennongyinl 11 y=25.1/(1 + " 200:06t) 0.9861 0.3448 0.5649
N2 45| 48Shennongyind8 y=21.6/(1 +e!140-12t) 0.9915 0.5321 0.5980
AR 51 70Shennongyin70 y=21.5/(1 + ¢! 2012t 0.9874 0.5378 0.5991
42| 88Shennongyin88 y=21.4/(1 + " 19012t 0.9757 0. 6264 0.5894
k451 111Shennongyinl 11 y=25.8/(1 +e!-240:05) 0.9848 0.3465 0.5723
N3 A5 | 48Shennongyind8 y=21.9/(1 + el 210100 0.9921 0.5304 0.5923
k4% 51 70Shennongyin70 y=21.7/(1 + - 260100 0.9938 0.5370 0.5923
43| 88Shennongyin88 y=21.4/(1 + " 1701 0.9761 0.6078 0.5857
wAes| 111Shennongyinl 11 y=25.5/(1+ e!-22:0.05t ) 0.9881 0.3424 0.5666
ERNHENEALEAR L, FERLRE BT A IR B e SKOE A I T AR I 7 10 ~F- 34 R 2 R e KRR

FE KR

LR TR e, HEL 75 kg - hm i

NEZKF T dReis o 75 22 0 4 SR 3R B - L v B s 14
S BSR4 it AE A B R] 25 S K (P =
0.0326) . fit Fft 1] 25 54 2. 2% (P = 0. 0003 ) \Jfi it 5

AP TE] B S AR I ZE AN 3% (P =0.1622) .

Kk

Ji 17 B0 Fre AR R AR, 25 AL Ak B I 22 S A W35 (P
=0.2406) . fi Bl 1] 22 5 A 1 2% (P = 0. 0862) Jift fIE
S MRS AR 22 R A B (P =0.2163) . i

FLE R 3R AT AR o

S R A RL AR 7 (7 17

F AR KRR R A, B A AL K F L s e

FHARMHEE (£ 3) .

2.1.3 &G EREFPRLAL, A Rk R
AR 1 T A i A b T A (B 3 /NI TR

o AR AR & &

JEFFAEG 25 ~32 d FFFa

PR, Z 5 1T R W A 18, AR R U R 1

A WD

HEHEE

PR

AN TEAE AR BT, 2% b Rl KL A
HEAR/NIUT g N2 > N3 > N1,
xR R BRI T

T T Logistic 77 B4, FF:
FRAEARALL 5 R SR T 4% it AE Ak BT RFRL 2R B Y

MR KRR R R (L 4)
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Table 4 Dynamics of seed protein accumulation of vegetable-type soybean cultivars under different fertilizer levels

AT R =} jn}
JIEAL 5T T SIEIR BEREE WA AAR M AR
Fertilizer treatment Cultivar Dynamic equation . .
/% - d /% - d
N1 k4% 5] 48Shennongyind8 y=43.6/(1 + % %018 0.9987 1.2437 2.0028
. 4¢5] 70Shennongyin70 y=43.0/(1 + &>810-24) 0.9853 1.2449 2.6102
. 4¢5| 88Shennongyin88 y=43.4/(1 + 13014 0.9995 1.2380 1.5262
4¢G5 111Shennongyinl11 y=43.1/(1 + ¢+ 01 0.9921 1.2171 1.2319
N2 . 4¢5| 48Shennongyind8 y=44.3/(1 + &> 18019 0.9589 1.2677 2.1770
451 70Shennongyin70 y=44.2/(1 + >0 0.9997 1.2657 2.5028
45| 88Shennongying8 y=44.2/(1 +&770-233t) 0.9622 1.2637 2.5001
WA 5] 111Shennongyinl11 y=43.3/(1 + 201 0.9890 1.2249 1.2099
N3 k4% 5] 48Shennongyind8 y=43.6/(1 +¢ 201 0.9890 1.2477 1.2185
45| 70Shennongyin70 y=43.8/(1 + &> 00023t 0.9975 1.2466 2.5544
k45| 88Shennongyin88 y=43.7/(1 + /3018 0.9751 1.2409 1.9457
k451 111Shennongyinl 11 y=43.0/(1 + 3012 0.9958 1.2180 1.3250
MK 4 FTLE L TEA IS T F PR R AT S (R 5) o SRR, &t T b

FE - SRR % N2 > N3 > N1, fie R FH R 4
9 N2 >N > N3, J5 2250 Hr &8 SRR B b o 1 o
T34 R BR A, 4% it A A B R) 25 S 2 (P =
0.0225) . i B[] 22 S 4% 2 2 (P = 0. 0001) |jii i 5
a AN A BEAE I 22 5 AN i3 (P =0.0602) o FFAhL
B Y R R AR R 8, A% it S Ak 3L ) 2 e bl 0
(P =0.0086) . iy Ffiia] 2 54t 2 (P = 0. 0001 ) | jifi
JES AR 2 EAE 22 5 A B (P =0.1551),
V36 it PR 2R W] DA s 35 1 R SRR 2R 11 5T 9
P RR SR AR A R R i 8, (H i o it S B 9K T LA
P VRS T R AR B 11 5T 1 1 R R R HUAS R
THE KRR EH R

2.2 BAMFHNAMmREE

HHA) 22 54 . 2% (P = 0. 0001 ) , AN [a] f Ao 1] 22 55 %
B3 (P =0.0001) , i AL 5 b Ff 04 28 LA T 26 53 A
BF(P=0.1729) . ULHTIE PR 2 40 B0 SRR &
SRR R ) AR, AR RS
ai i BGERERL R B Al S A 2

IR 2253 T, AN [5) ity ol JSCRORF R b ]
PERER) B RO TR T 111 > 3R 5] 48 > Tk 5] 70
> AT 88, MRS IR G ah MR A S| 111 AL a]
VTR AR, W AR o R 3 b 2 AR L AT
VEVERE S B2 A R o A TRt AE Ak BT R RLAY
ALV S RO N2 > N3 > N1, Ui W38 36 ifi R R
] A i iR S kP RL Rl i P A 25

2.2.1 TiEMEAE ESCHIORERPRLSCART , I
x5 AREERAKETRKAXRERMFHNATTREE EHNEOREE
Table 5 Seed soluble sugar,fat and protein contents of vegetable-type soybean cultivars
under different fertilizer levels( % )

RIS bR A JHEAE B Fertilizer treatment Ty
Quality index Cultivar N1 N2 N3 Mean
] BE Soluble sugar A 48 12.57 12.93 12.57 12.69
aks| 70 12.53 13.03 12.47 12.68
s 88 11.57 11.97 11.94 11.83
A 111 14.53 15.03 14.63 14.73
F {8 Mean 12.80 13.24 12.90 12.98
g Wi Fat s 48 20. 60 20.93 20.73 20.75
Aks| 70 20.67 20.97 20.73 20.79
AT 88 20.47 20.63 20.50 20.53
eAes| 111 19.77 20.03 19.83 19.88
FE 191 Mean 20.38 20.64 20.45 20.49
E R Protein WA 48 43.53 44.37 43.67 43.86
s 70 43.57 44.3 43.63 43.83
A 88 43.33 44.23 43.43 43.66
Ak 111 42.60 42.87 42.63 42.70
FE4{E Mean 43.26 43.94 43.34 43.51
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2.2.2 JgW ORIt AE b BR R Rk R R IR B
BB B (8 5) AT T 07 250007 45 SRR I, & e b
JHLTH] 22 Sl i 35 (P = 0..0001 ) , A [ it A 1] 22 53 A
W3 (P =0.0001),jii it 5 5 Fh A9 38 B AE H 22 55 A8
WE(P=0.4927) . HiEWEsmHrRW, ARG
BLAKE R BRI 1 B i A T AR 51 70 > PeAe ] 48 >
WA | 88 > kA | 111, R AR G A A 51
70 FIPLART| 48 FEALH A 7 Ot R, R 2T A L
Aen] 111 FPRirh g 17 2 o S 1%, W 25 5 LG
Pl Z [RAF KL 17 25 5 25 Sl e 3 . R[] i A A 3
NRPRLAR T N2 > N3 > N1 B R & A T
P 1 32 R AR B D 5 i, FLEAE 1ok N2
(75 kg + hm =) I RCR b o
2.2.3 EAJR AN Ak ] R kR B R
M & (£ 5) Z R E (P =0.0001) , A[F] 5 Fh
[i1] 22 Sl R 2 (P =0..0001 ), jifi JIEE 5 b Ao 1) 22 AR
HESAEE(P=0.1097) . B 2SR,
AN Tr] it o s SOk B B Y i TR AR ] 48 >
WARG] 70 > (Aen] 88 > Pk n] 111, AR KT
M FPULAR T 48 FNPk AR 51 70 AR AR R R
= BB AR AR S 11 PR R AR BT & A, R
BTy RS R Y el T A S S Bl = e
(TE

ANTRIEAE AR B AP AR T 5k N2 > N3 >
N1, B R 25 A R T4 5 32 K O 3R &
JR &, FLMEAE ol N2(75 kg« hm ™) BSR4 T
SR GRPRL 3R (1 T & e

3 @St

N3 kSl S AT % S NTR Y Y s AL
FEPERE S SRR T BRI R R S A
Ak s B B AR S TR AR S I BN
TR, RS FRERLIY AT S RS 25 ~
32 d EFHER R MG AN EE A )T 25 ~39 d B b
FERe, Z 5 I B B g . AR A R
FEFFAESE 25 ~32 d LTbedh, 2 5 b T 3 B ik
1 PR RS TR BT A > IREE IR S
AT A S E 2 1 AR &, S 2 7 B K
NG BURR L TR BRI S AS RAE

SRR G DAUE £ A T 00 L FH RS A R, ks 30
BRI E SR AR R AR TR RS KR
LTI %W 45 SRR, b B R R A
F 52 55 30 R SRR 329 5 19 °F- 25 B 3R R
AR KB SR, H b 45 it I 7K SF- b v e HE 7K S 238
ST
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