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EFFECT OF NUTRIENT AREA PER PLANT UNDER SQUARE PLANTING ON DEVELOPMENT AND
YIELD OF SOYBEAN

LIN Wei-gang, DONG De-jian, WU Jun-jiang,ZHONG Peng,GUO Yu-hong, LI Ming-feng
( Soybean Institute of Heilongjiang Academy of Agricultural Sciences ,Harbin ,150086 )

Abstract The relation between soybean nutrient area per plant and yield, its yield components, devel-
opment of plant and root under square planting on Hefeng 43 and Suinong 10 with close growing period
but different pod habit was discussed. The nutrient area per plant with the maximum yield on both of
Hefeng 43 and Suinong 10 was 442.60 ¢m”[ (21.03 ¢cm x21.03 c¢m) ,22. 59 plant/m’ ] and effective nu-
trient area per plant were 850cm’[ (29. 15 ¢m x29.15 e¢m), 11.76 plant/m> ] and 733.85cm’[ (27.82
em x27.82 e¢m) , 13.63 plant/m’ ]. Leaf area index, dry weight per plant, length of roots, surface area
of roots, and volume of roots went up with increasing of nutrient area per plant. The linear correlation co-
efficients between nutrient area per plant and pod number per plant, grain number per plant, grain weight
per plant were significant.
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Tablel soybean yield under different effective

nutrient area per plant

WHRERTTR ke 0
Hefeng 43 Suinong 10
( em’ ) =R =X
Effective nutrient 253 (F/ lelz ) (ke/66Tn) (M th' ) (ke/66Tm?)
area per plant  Plant density Yield Plant density Yied
169 59.17 151.38 59.17 148.33
225 44.44 200. 03 44.44 153.97
289 34.60 223.73 34.60 218.80
361 27.70 239.63 27.70 230.28
441 22.67 255.84 22.67 262.33
529 18.90 246.55 18.90 243.82
625 16.00 204.00 16.00 183.32
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0.01 iK% 7 0.01 LA EAEEAE(LFER 1),

DL EXSTEF 43 Tk 10 13 Hr s R HT , X
P SRR FH RIS Y BRRR IS 5] 7 AR T, 343630
2SR RLAEE, RIBARRE SR AU T 441 em” 23 B/
m” (Y FH RS R, K S AR A = e de s , A B
HEKF-,

2.2 KEBRKEFHERSEKNERNXR

IR, G 43 K Bk B R R S b
R T AR AT, Bk 3 I RUR B AR B 179 00
ZHY=-9.53+ 0.085X —0.00005X° ,fHXZRE R =
0. 9881, i 7K P <0.01, FEi G0y [l Py o H B bk
LA KAH, MO BRI KA, S AR E SR A X

=850 em” (B =11.8 ff/m’ ) I}, Y =26.60 g Sy fikk
PRI, G543 2500, 224k 10 Fbfki S Bl bR s
AR T 85 00, SRR A 5% T BURH B R ™ B[] G R
Y = - 10.15 + 0.091X - 0.000062X*, fH X Z %k R =
0.9934, 7K P <0.01, FEiR50 FEl N B ARORL E AR
B AR, Ay AR OR R B R, Y R R T AR
7 X =733.87 em’ (25 =13.6 ki/m’) B, Bbfoky H



21 R I A5 < TE D7 AR SR8 IR T AU R BLAE KA T ™ B A R 169

FAEY=23.24 g,

KT HRE SR I BRI AR E A OGP
PRI AR IR A UL , B3 bR S TR IR A o,
AN B 7 R S S IR A, ) BB ORE B R LI 7Y
PRRE SRR N B BOE SR m R 2 bk
B IR IR SR, BRI E A PR
2.3 REBKREFERSTEUNEERERXR
2.3.1 RGHMREFFIA S BN FANE
P REMI (I 2) 754243 Bk 10 HpRE IR
FARRIER AR E TR AR B R A RO SR SR T
AL R SR QR S ST AV R 7S A RO Ty a2 3
IEAHRR AR 54 43 HpRE I TR bk g 2 A
FAEASE, M2 10 A3, X a] ez 10 1 JokR
BEIE I PEAT O 5 BARRE SR T AR R EE 1R W 2 A
e 5 PEITE) 3] 0 45 SR 2 1 214 Bk 5 75 T B 3 44 em”
Ja XA I TR (Bt T A R T
TYR, TSP R B AR T 0.3 A4, %
PRAY™ 5 STRAHRTE o

K2 HRRE SRR AR A R LA S
Table 2 Linear correlation coefficients between

nutrient area per plant and its yield constituent factors

oo
mH Variety
Ttem HF43 410
Hefeng43 Suinongl0
FARRE SRR AR . _ .
(NA & PN) R =0.9773 R =0.98723
FRRE TR SRR A e . _ .
(NA & EPN) R =0.9777 R =0.9909
FARRE SRR AR AR . _ .
(NA & GN) R =0.9608 R =0.9779
FRRE SRR R R . _ .
(NA & GW) R =0.9638 R =0.9753
TR R ) .
(NA & SW) R =0.5597 R =0.6593
FRE TR ERAP- R ‘e -
(NA & APH) R =0.8767 R =0.4695

Note : NA ; Nutrient areaper plant; PN: Pod number pertlemt; EPN. Eftective
pool number perplant ; GN : Grain weight per plant; GW ; Grain weight per
plant ;SW; 100seed weight; APH; Average plant height; R in the table

means linear corelation loefficients.
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Fig. 1 Dynamic of LAI of Hefeng 43
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Fig.3 Dynamic of dry weight per plant of Hefeng 43
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R ARG AR R T AR AR AR 5 48 e 3
FAPRE R AR BRRR S IR IR AR SR AR
BRI AU AR (B 77 S A AR G o 333
HY , SRR T T AR A 1 A0 ol BRI A O AR R ) R
23[R, W PR MR RR R L F AR
3 MRLEFHE(HIEMW ~Bh)
Table 3 Trend of the roots developing

224210
Suinongl0
— A y A
ki e SR g e SRR
M (em*)  (em) . e (em®) (cm) . om (em?)
Surface Surface

Nutrient area  Root Root  Root Root
area of area of

e
Hefeng43

per plant  length volume length volume
root root

169 390.90 69.63 1.00 347.08 69.90 1.02

225 409.60 71.56  0.93 361.00 67.73 1.01

289 363.47 74.23 1.21 395.02 72.88 1.10
1.48 458.78 98.82 1.71
1.88 475.33 103.81 1.83
529 413.65 118.29  2.70 450.19 126.23 2.83
625 510.02 122.18  2.37 486.90 127.70 2.70
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Table 4 Linear correlation coefficients between

361 397.99 83.93
441 447.07 102.56

nutrient area per plant and root characters

b A
moH Variety
Item HEFEB 274 10
Hefeng 43 Suinong 10
SRR .
FRPREFRIB IR R=0.7683" R =0.9012**

Nutrient area per plant and root length
FABRE TR I BFIAR SR AR .
. B SR AU RIAR B A T R-0.970"* R <0.9661" *
Nutrient area per plant and root surface area

FRRE TR ETBAIHATR

. R=0.93%4"" R=0.9516""
Nutrient area per plant and root volume

AKX TE TR ST, A 43 gk
10 2 4 [ 2S00 1) 1 A BIR 45 € ~J 4 A0 G BR 45 ¢~

PERGEBNHAT T 40 B, FFARRE 55 B AR Sk
i PR R MR AL KRR EXAR
oy Y), —FRA A R

G oF 43 FaAe 10 By 5t %) 254. 48 kg/
667m’ 1 250. 24 kg /667m” , it )i (1) BARK & 7% 1fi LA
BREE YA 442, 6em” (22.59 Bh/m® . FEIE 5B Hk
SR BARR R 3% T BURIN 4% B Ol 442.6 em’® (22,59
¥R/ m> SRR E R AN 21,04 cm x 21. 04 cm 1Y
IEJTIE U T AR, ZEAS [R] J 1) B AR R 3R 53 AR
REE M RIRNE MG (AR —BEZT
AR A PRI , A 35 A e R 5 1 it o 2 78
RHAENE K FE i 400 F HBLENR s 1 %t B, TSR AE
65 cm W& 2B KA [F] %% B FAH ] SR 5 5 1 AR
SR, O BORRE FR T AW A 13,62 em x
32.50 em WK JTIE LT IET AR, A P A 5 ) A 4K 25 (A
FEXS /N AN T3 WG A4 T 1) 135 4 AR R
HERRE  ANRAZ A=) 2 V) 65 cm ZE4F 28
B/ m® RV S B, P 2 bR B SR TRl 357. 14
em’ 1 32.5 em x 10. 98 em K T JUMTEFL, 4 P
AT AR A [ B A/, H DL Sk, ] o 2 K
G ZENERURE I BRI W] 5 ) K kAR K R
B A MET Y R

VS 7 A B R 2R B i RPN
KREY), A F 43 FgEA 10 F B0 AT (0 45
Bl PR R T AR AR I, Bk S R, &
F 43 fE RS FR R F] X =850 em® (K =
11.8 BR/m® ) if, BARRRL T f KfH Y =26. 60 g5 24K
10 78 BARR S F7 1 LIk 3 X =733.87 em® (=
13. 63 #f/m’) i, BAdRR ALK Y =23.24 g, X
PRSI T o BT B g R0 o7 ) BRLRR AT S50
TR R0, > B 7 TR e X A i S B
BARRAERL I AN BE 2 kSR, R, B RE
FRIFRVR R T B SRR W 1 .

W R R FOR D A AR T AR A5 A
P13 BHL Ay it B 7 7 T AR ) 388 n v 3, (HU&
43 SOk AR BON R RO P22 A4 10
R AE B SE RN SR 3G 4 e Al F- 22, iX 3R W]
A 10 NS B A F 43 ERTH 2 28082 3
P o XA SRR 2R A MR A AR R R R
PRFURIE IR 5 % AR (R] 34 2 B0 T 40 35 19 1E AH OG5
Fo XRW] BB SR E 2 E AT LLOA A AR |
AT FIH NI R A AR KR B TR B IR A

(F# 175 ®)



21

T ity 25 < AL XS R AN R R 4 1 i SO PR G 1 4 52 i) 175

FAEL , iR ¥4 it b 72 W15 & 393 18] /) SOD  POD | CAT
PR il 52 R A, 5 B TSR I L P A e
BRGE o 3K Ul W S A o X ARGl S R 2% , AN
A Tl R i L T A A AR S 1 2, 491
n FEAS S, U AR AR 46 S FIILAR 8 S
SOD & PEAR B W1t T B a5 fEAR DS,
TEf V& it RIS SR A Y CAT 6 PR A8 fL R AR (6
C) T2, XKW CAT 5 H,0,fE R BT
i A A P T PR AU B BRI . A
Mt H,0, Ab AL AP i #T & R RS
L B A H, O, A7 T HE IS A 1 T BE— 2P o

2 % X M

(1] FEFl Y E d RSB E )] YA BE IR, 1988,
33.73 -96.

(2] Bffis, AeA4, I, A5 3 B AR T X0 A 46 20 0 £ Al 5%
GRS [ T]. B E R R, 1996,12(4) 320 -323.

(3] BRets, B, sk B0 5. S = JBUK RS A B I Pove Pk 5 K
AR RGN KRR ]. P EUKAERE,1995, 17(14) :452
- 458.

[4] AR, IMEZE AREPHE T AL i ™
A B ARG PRI AE AL LT ] FE T 5T, 2004,24, (4) 456 -
459.

[5] G. Sknudlik, R. Baczek Kwinta,J. Koscieliak. The effect of short
warm breaks during chilling on photosynthesis and the activity of

antioxidant enzymes in plants sensitive to chilling[ J]. Journal of

(L3170 ®)
[IREPENIN S PasiiPuriidi N E S U S
T AR I R U S 3 AR AR 65 T2 3 /N o R A 7 i,
BRE SR AR /N U 2 3 PSR AR P B AR A K s )
ZIN R ok RV A AR R S e AR

ABFFE N IE 7 T 850 B R AN [ i R S 3
Foft B T % T ARURIL ™ R S AR ORI SC &R o H
P 2D AR A S F R LR TH 18] A B 56 2R, 45
B ETTZ R 65 ~T70 em ZBAEREE AT T Y
-4 LR B R T ARR P A R A DG R R HEA T X L
PSR, DT 33 d A2 19 T ) 0% 445 g R B R TG 8 O
Ao

(6]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

S

=z

(1]

(2]

Agronomy,2000,184 :233.

TS, P, D, A =AU R RR SR T i ik
P PERY LB ()] KRR ,2000, 19(3) 1218 -222.
LI, 5P . AR AS ) i v R S W Al U v i R
AR [T ], 3 AR 1998 ,4 .88 - 90.

AR, Fa I, 2T RE BRI  rs A4 T
PF 5 RG24 41,1997 ,5(4 ) 232 38

TR, BT HNAS , S R T T AT 1 Ak e 1) 4
FE[J] M A B4R ,1983,9(1) 77 - 84.

Kochba J, Lavee S, Spiegel Roy P. Differences in peroxidase activ-
ity and isoenzymes in embryogenic and non embryogenic
¢ Shamouti  organe ovular callus lines[ J]. Plant Cell Physiology,
1977,18:463 —467.

Trevor E, Kraus R, Austin Fletcher. Paclobutrazol preotects wheat
seedlings from heat and paraquat injury is detoxification of active
oxygen involed[ J ]. Plant Cell Physiology, 1994, 35(1) .45 -
52.

Christine H. Foyer, Maud Lelandais, Karl J. Kunert Photoxidation
stress in plants[ J]. Physiology Plant,1994,92.696 —717.

D. Mark Hodges, Christopher J. Andrews, Douglas A. Johnson.
et al. Antioxidant enzyme responses to chilling stress in differenti-
ally sensitive inbred maize lines[J] . J . Exp. Bot, 1997, 48
(310) ;1105 - 1113.

Prasad T K. Mechanism of chilling induced oxidative stress injury
and tolerance , changes in antioxidant system, oxidation of proteion
and lipids and protease activities [ J]. Plant Journal, 1996, 10 .
1017 - 1026.

TRAR ] Hy Oy X 7K R A F KR T R B9S2 ()] HE ) A2 3
2#3EIR,1996,32(2) 115 - 117.

% x W

WISLR . RESWE—F &7 HIES ], RER,
1985,4(1) :51 -60.

KRG REAAT R - BRI MBI T]. RE R,
2002,21(2) 117 - 121.

WESRHE, RN, 8. R ARCE S BT LT ] o = e
Y)244R ,2002,24(4) 33 -37.

BEORHE, B8, AT B 357 R ELA USSR I BRI BT 5T
[J]. A E AR A 24,2005, 13 (4) 78 - 81.



