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B ARG E R XD R 55 (X3) 47 (X0 MEIEANEEFEHLL,
UERBAFEZHRGFEFXERFTTEAF . AXERELA. (DA EFTAYGA
KEHSAMG LS F 180~230kg 94 F RN (DX EREHHTE B LA
HUPIRRAGTEMERKER, —MH 2.4~3.6 7H ;DR HADRY
LARBRRGHEPRGE T R, AN ETHEF 5. 0~20. Okg; (4) 56 A 5%, 47,
MREIGH —ZE R, &5 R §9 % Hd %8845 25. 0~50. Okg, L AL 4P 7. 5~
22.5kg W # 0. 4~0. 8kg; ()R B THRIL RGN AT LU HEHLRERX . &
RERFE BT HFEAREEXF 7 130. 2~180. Okz,kti*fﬂ?(ﬁ’ﬂﬁ*’*)
3 = 22.78%~T73.1%.

X OFEAKE; [ FRER TR

B R SR A E i FRENNMEY, I E AN EERE, —HAIKE
AR ED, B SRR X ERIFRFEERE, HER . —REFHELER
FEEGIHH 198 FERFE A XE AR NARSA T SROFEERNS 10%E
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AERBAEREEAKT G D, BE/NE HEFHE G — R BT AR 3 36 4k
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Table 1 Level of factors and linear code

Ao TK 5 PR (r=2,n=36 ,mc=16 ,mr—=10,m0=10)
X Class Level and lincar code
Factors .
interval —2 —1 0 1 2
Xy @B (Bk/ T
+ BB CH/AD 4000 24000 28000 32000 36000 40000
Density (plants/mu)
X; RR (kg/ B
5 0 5 10 15 20
Urea (kg/mu)
Xs 3 kg/TM)
» RIS (ke/ T 12. 5 0 12.5 25.0 37.5 50. 0
Calcium superphosphate (kg/mu)
X% (kg/B7)
AR O/ 7.5 0 7.5 15.0 22.5 30.0
Potassium chlaride (kg/mu)
- Xs D (kg/mu) -
s W) (ke/mu 0.2 0 0.2 0.4 0.6 0.8
Borax (kg/mu)
R 45 B B £ 50 K B B RGHAT 40 AT, HEE AR AL, .
7=1bo+ ZbX; + Tb;Xi+ Zb X2t e (1,j<<1,2,3,000 m)
Jj=1 <J J=1

BER R A PR SR IR R, 435K A0 LA 2 Y SRR R, SR X MR B T A
AR, K EL IEURN ) T8 A0 LAERE 5 10 B S AR s 4 P T X ARl Ry (G 0
KA R ARBT A SO A BT (k¥ 50 1987.1988 AR R LAME 2 11
Bkt 2R BRI GER SOME Y A 1989 A RBVIREE 13 SHHARF.

RE L5 RS 3T

(=RE =R P REIR B 9
B3t 1987~1989 SR I, EREAA R R AR RBE RO KEBFE 164, 8K
RN M IR F A SRR TEE. HET I 0.05 LLEBEKTH)
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FOBFRBRBII TR 2. FEAKREFRLE A BHFAETIHIE 0. 795~0. 989

#2 WAOBKKESEEE B

Table 2 Regression equations of the.yicld at some locations

PN S kpx A4 1o it A 5 5 & ko
(1987 4F) (19884F) . | (1988 4F) (1988 %) (1988 4F) (1989 %)
W Changsha Qili Hengyang Linxiang Huarong Changsha
ba 134.90 149. 65 208. 86 150. 38 147. 47 142. 36
X1 9.04 2,29 —9.56 0. 62 —5.62 3. 14
Xz 11.78 —0.37 2.27 6. 40 —3.54 9. 04
X3 0. 68 1. 96 0. 81 —0.21 0.21 0. 23
Xq 0. 81 —3.48 —0.56 —3.96 —3.54 2.83
Xs 1. 64 2.75 3.02 1.04 1.88 2.27
X1z 2.37 —5. 87 —1.4) —2.19 2. 81 —1.38
X1 0.31 1. 44 —0.28 53 1. 56 0. 64
X14 4.33 0. 87 —0.59 1. 56 0. 94 1.56
Xi1s 1.18 —0.44 —0.16 —0. 94 1.58 —1.00
Xz 0. 64 2.37 —0.16 —1.56 —2.81 —2.15
Xa4 12.75 0. 19 0.78 —0.31 1.56 0.01
Xas 0.07 —1.25 —1.03 4.69 —3. 44 0.99
X34 0. 38 2.25 1.03 0.94 —0.31 —0.74
pe 1. 04 2.81 —1.03 —0.31 —2.81 1. 58
Xis —~1.18 0.75 —0.59 2.19 1.56 —0.95
X3? —2.91 —2.73 ~5.3) —4.95 —0.57 1.86
X —~1.32 2. 42 4.32 —1.20 —4.95 0. 49
Xq? 2. 54 3. 89 0.13 —1.20 0. 05 2. 69
Xt 2. 47 0. 67 —2.87 —3.07 0. 85 2.32
X2 1. 26 0. 58 0. 69 1.93 Y 1,97
F{f 10. 27 2.794 6. 48 2.83 2.71 7.34
il 0. 01 0. 05 0. 01 0. 05 0. 05 0. 01
Significance
HAXREN
Maltpll Correlation 0.824 0.795 0.825 0. 852 0. 841 0.876
®E
e 21.74 14.4 12.4 12.8 13.1 10.5

Z L, S5 i IR B B E 95 % Ll B RR VR A ZKE HIE R REF G AE
e, FRREBREARE, $0HE 1R, U, Emn e gmE s fma . me
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LBESFENXER.

YA EE COFMPEE (Y, R/ I X X X0 Xs BB B IEAKT, B X WmEH
R FEE.

KW H Y =134.904-9. 04X, —2. 91X} (1987 4F)

EH B Yx = 149. 6542, 29X, — 2. 73X}

B : ¥ =208. 66—9. 56X, — 5. 31X}

B8 2 - Ve = 150. 33+0. 62X, — 4. 95X¢

B K Yy =147. 474 5. 62X, — 0. 57X?

240Ky
.

B EER R
Fig. 1 Effeets of plant density on the soybean yield (kg)
1, #EH 11 B  Xiang spring soybean No. |1
2. %FY 138 Xiang spring soybecan No. 13
3.HEE 108 Xiang spring soybean No. 10
EXAREATERNU LA WA 12 G, SHRE SURE &R ST
WEXRR, ARAFR AR EFEREOTHEETH — 2. MY ARES U
SAZE LK FEES R E MM, A LB 2 KT UHEE EMN~E TR, i
BWHATERIEHIAE— KT, BHEOMNE 10 SFBERERE 0 KF. AFRX
FORT HREAM™. JBLEHEER DWARMMAARR TR, MER . HHERRG
BEIEAREBLED, MR XALREEHESEER. B, BXEARBEAR S
HERBR=LAMBLERBHAL AR EEE, LRRORBRTRECHE.
LRES=EMXR
B X0 Xe X X B AE KT, 1B X, (ORI AEAL,
K H TX,=134. 904 11. 78X, — 1. 32XZ(1987 )
63 21 . YX,=150. 3846, 40X, — 1. 2X}
B R YX,=119. 65— 0. 37X, — 2. 42,2
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£ X RRKFERAL EREL, REREY, RN RO B R E RS- 8EH
AR5 KU B PR — 2<X<2 BHE A, B R R B0 TG 8n: £2.
AW S8 UK T, B — e R B R TR,

R R4 BIR— B B3 b+ 20,0 TR R A K T R A A P

H, NE2FH £ 2<X<2 W BN, KU G P U037 3 S50 R R By
i 2 4 B (B B K T 9 T R AL P R — K THEh (L, B —
SE 7K PE LTS U Do FUE L R AR R # i RUE A SRR B AR R .
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Fig. 2 The rates for yicld increase at different levels of urea application
S.HES=BHXE
B XX X Xs E&Eﬁﬂ Ejﬁliﬂﬂ’»%& X3 fmE 3 FREAL .
Kb & ¥YX3=134. 904+ 0. 68X;+ 2. 54X5(1987 4)
HGP 2. YXs=208. 664 0. 81X+ 0. 13X}
iH h A Y= 150. 3840, 21X35—1. 21X}
M2y .Y X3 =14T7. 474 0. 21X+ 0. 05X3
B F K . YX3=149. 65+ 1. 96X+ 3. 89X}

4 d
FHo-=0 (1 Wot20X=0
)

LU EAR BRI &R R X R AR (R 3. .

MU EFRAEME 3 BEL K M. 42, &R MR8 ZRmY 5 EHE, HPHR
MY VERF, EXEAS SBEEEREEAR KT A EH R S KA
FE RAERKE, RURTOEARERLZBHEAMY 26. 7k,

1. HESF-BNXE _

Tt 2 PR AR IREER . XX X X, BT EXBYEENTKT, 2 H
X A FREMT .

£ YD A YX=134. 904+ 0. 80X, + 1. 48X3 (1987 4E)
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AP0 K . ¥YX,=208. 66— 0. 56X,—2. 87]
I 4 . YX = 150: 38—3.-96X—~3. 07X§ '
TR K K= 147. 47+ 8. 54X, +0. 85X}

B ORI E RS BIRE X, REA.

Kb B Y W IEE BB A R /ME ﬂﬁtﬂi%ﬁ‘ﬂﬂ%ﬁ&ﬂ%ﬁ%ﬁiﬂ
— KL A A B R I AP A T S B A R RO
‘—ﬁﬂcmmmmmwiﬁwﬁm Mt — KT LU MG AR,

#3 REHAED:. 0. FEAAR 8 53 F R A I

“Table 3 X of applied P, K B at different location and them correspond to applied kg/mu

tea Xs uL . E] X, ﬁkf Xs m*
- ke/W kg/H | /H
k © 0.13 26.6 0.27 17.0 0. 65 .., 0.53
& B T 0.21 27.6 0. 10 15.8 2.19 . D84
% j 0. 09 o287 0. 64 19.8 0.27 .. 0.45
£ F [ 208 ST UEL T 2 0§ T Ts0.6° 7T s I
% H L 0-25 281 - o = 2.37 0.87

5. Wﬂﬂ'ﬁ?‘iﬂﬁ%lﬁ ,
- Xﬁ%?*’ﬁﬁﬁﬁﬁ'mmﬁﬁﬁ %Xl Xz Xa X4 =Rty % S AT ey s S e i€
X5 REH TR0 F -

¥ 5 ¥Xs=134. 90+ L. 65Xg+ 1. 26X3(1987 4F)

PXs=142. 36+ 1. 97Xs+ 3. 27XE(1989 4F)

P A . ¥Xs=208. 66+ 0. 20X+ 0. 69X3
- HaW P Xs=150. 38+ 1. 04X+ 1. 93X | |
R PXo= 149,854 2. 75X+ 0. 58KE | -
T DR B T RIS BIR X BOARAT A (3. :

3K Y TRKFB A IEME, KA R/NME, ﬂﬁbﬁ%%ﬂﬂﬂ’)ﬁ@fﬁﬁ%iiﬂ—*%
KEEUEAGHRE. & X 5K —HBEEHEARFEAF TRy R bR R, G R
UL AWM E —EH=ERGE O,

(ES)ZRMB LRI

LEFMEAMRIES=RBOXR

s 2 e BRI KBRERBCOER %%#Tﬁ%ﬂ%iﬂﬂ?ﬁﬁﬁ?ﬁﬂ

K958V, o= 134. 90+9. 04X, +11. 78X, + 2. 37X, — 2. 91X — L. 32X7

A K VX, 2= 149. 65+ 2. 20X, — 0. 37X, — 5. 87X3— 2. 73K, 2— 1. 32X,

BARATHEA/AY LA EHREKTEHEBEMA TR 4. AF 4 TLRSH,
FEEEEEE Y ENR IR, REARN KNSR aE XE SRS HE
WARATR U EZEI N ENNED 11 SHERLHRAHH LSO RS HUWEH
ﬁ?"ﬂﬂﬁ;ﬁﬂ%%ﬁfxﬁ%,ﬁ‘é‘ﬁﬁ}ﬂkﬁﬁﬂﬂJﬁ?’"ﬁé)ﬁﬂ%ﬁﬁ;fﬁlﬁoﬂﬂ%ﬁﬂﬂxﬂ_’ﬂnﬁ
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F4 FERATRREAAFRT R
Table 4 Boundary yields of soybean by application of Borax

i =4 ] i Coding
Location —2 —1 0 1 2
b & (1987 4F)
—0.87 0. 39 1.865 2.9 4.17
Changsha
K2 & (1989 4F)
—4.57 —1.30 1.97 5.24 8.51
Changdsha
HOK
1. 64 2. 33 3.02 3.71 4. 40
Hengyang
K% 4 22
—2.82 —0. 89 1.02 2.95 4. 88
Linxiang
EHA A
1. 59 2.17 2.75 3.33 3.91
Cili

x5 FEMEELZ{ES~HENER
Tablc 5 Relationship between the soybean yicld and interaction of

plant density and nitrogen fertilizer application

ik h=4 X2 & A Urca — cv
X S,
Location X1 -2 -1 0 1 2 (%)
—2 85.8 | 102.6 | 114.2 | 128.4 | 139.9 | 114.18| 21.23 | 18.59
—1 98.8 | 112.2 | 123.0 | 131.0 | 136.5 | 120.30| 15.10 | 12.55
30 ¥ ¥
0 106.0 | 121.8 | 134.9 | 145.4 | 153.2 [ 132.26 | 18.82 | 14.23
Changsha Density
1 107.4 | 125.6 | 141.0 | 153.9 | 164.0 | 138.38 | 22.51 | 16.27
2 103.0 | 123.5 | 141.3 | 156.5 | 169.1 | 138.68 | 26.24 | 18.92
X 100.20 | 117.14 | 130.88 | 143. 04 | 152. 52
5 8.70 | 9.61 | 11.91 | 12.88 | 14.32
CV (%) 8.68 8.20 9.10 9. 00 9. 39
—2 101.7 | 125.8 | 134.2 | 143.1 | 157.9 | 132.54 ] 20.94 | 15.80
—1 124.0 | 136.7 | 144.6 | 147.7 | 158.5 | 142.30) 12.88 | 9.05
RS K
0 139.2 | 144.1 | 149.7 | 146.9 | 143.3 | 144.64 | 3.95 2.73
Qili Density
1 152.0 | 153.0 ] 149.2 | 140.6 | 128.8 | 144.72] 10.15 | 7.02
2 157.9 | 158.5 | 143.3 | 128.8 | 109.4 | 139.58 } 20.82 | 14.92
X 134.96 | 143.62 | 144.20 | 141.02 | 139. 58
S. 22.70 | 12.99 | 6.25 7.56 | 20.82
CcV (%) 16.82 | 9.04 4.33 5.36 | 14.92

FEEEBAERE S B SE LS, TR SR BB AH X E LK,
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AERERERRESHS &, BRI EEMAE . EX 50 TH RN
MEE 135, E R/, R R B A TR, MR ERK,HEEF R
A3, f T R RE.

2. WP WEESRHXR

ARS8 B TR E AR K F R A —E R, 7B B A P B i
B gy R d, DA 20K 1987 A0 IREE H 61, B BRI &b F 2 KOFAYE = 167. 3k, LRI
BF—2,— 1.0 F1 1 KP4 513 P= 48, 98% .34. 59% .24, 02% 1 12. 06% ; T KB KT
A AXEEAAHE, ERE S KT, PB4 RS AR nih 3 s &R BT
@R E 6y ™ BN IR BN S 47 A0 AR 5L, S UK T B X AR AR U5 .

@ FRR RN

BEFROEFFE, U PSS TRE SR

LARAMER 11 S ™ 220~230kg fFPEHAL 808 38, o B 24T 25.8%0 . 4
MEREBE B EER 2. 1~3. 2 Tk, IR K 20. Oxg I BEERYS 25. 0~37. 5kg. AL
# 15. 0~22. Skg FHED 0. 6~0. 8kg,

2HERMMEL 1 S 180~200ke #5408 31 3, 9 9B B9 1 %%, 1L
MRIREE - B EH 2.4~2.8 A%, MR E 5. 0~10. Okg ., L BEEREE 25. 0~ 37. Ske,
FALSF 7. 5ka BB 0. dkg,

3. M E 10 55/ 180~220kg AR FHEAL 280 £, HAEHIT R 8. 9605, K
HEMRZEEAVEEEEI. 2~3. 6 74, MR E15. 0~20. Okg . L BEERPE37. 5~
50. Okg., FALEF 7. Skeg . EY 0. 6~0. 8kg,

ALEMABECI3SETI180~ 220y - REl r Res8E, EHUTEM
2.62% I REBRASEE TS 2~3. 6 Tk, IR K 10. Okg, ML PEERAE37. 5~

50. Okg AL 7. Ske . BHED 0. 6~0. 8kg .

5. KPR MEL 11 SEP 180~230kg AYBIRI 266 3, HHI I RAY 8. 26% ., M NAY
R I EEER 3.2~3.6 8, F T 15. 0~20. Okg. 1 BEER4S 25. 0~ 30. Okg, &
L4 10. 0~ 15. Okg . BT 0. 6~0. 8kg, HF T 13 T F™ 180~220kg MR 565 2=, H
PHRG17.52% , MM REBRAIBSEEE 2.4~4. 0 T Q. 4 Ak BBEEN
22.9%,4. 0 T HRA M BBEH 52. 0%), M fR K 15. 0~20. Okg I BEERYE 30. Okg, HALHH
15. Okg AR BD 0. 4~ 0. bkg.

B SR G R EEAW R AT &

BIE 1987 FERER . MERETHFREE=HEAR LA, 1988 FHRI MR
B, R TR R R E R R R 9305 WL U BHE S L R HE &
L PR BRI, AR B AR SORE BB A UL TR A D R IBE R E R P
R (MDD 8 7 5 RE B ™ 130. 6~180. Okg, 2T B #E = 29. 88~
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73. 1% 2B BT 152, Thg# T HIE ™ 44. 6%, 1989 4EARHE 1988 FiXW R L
R RBETESHEARMXRIEOTFHEREEA, ElnH. 5o s &0 . s E BE
e R R AR NI RS 24296, 7 &, BB RN , WSS R EHA
B PF 137. 5~ 178. Okg, th XT BRI4 ™ 22. 78~69. 9% ; & 4 ¥ i ™ 141. 8kg, LN BR3¢ =
30.33%. 1990:4EfE 24 10 M RAFIEHES 66008 B, ARBMBW =, B SFARERAH
= 130. 2~178. Okg, L Xf HRHETS 24. 6 ~59. 7% ; 4 T & 7= 148. kg, H, XT W 7= 36,
36%., T

2 £ X W
(1] IR 1985 B AR RIS LS BOUIE PN, 5 2 1 4248
(2] WA, 1986, KTHEREIFRDIR S KTHE, B 1B 21~40
(3] #ISLAL: 1986, BAFRMF T BA 267K T RHR & RN REHI, KEAS .5 1 51~40

(4] M 1985 KA ZEREB BRI SHT 2T, HEHEHER BT
(5] BHEYVREL.T70%. 1981, ENAAMT R ERR T G RIBHII S i iirE

¢ RRBEWAR PP B E, 1989 FI1 1990 SEHF.
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STUDIES ON AGRONOMIC MEASURES FOR HIGH YIELD OF SPRING
SOYBEAN AND THEIR APPLICATION HUNAN PROVINCE

Zhao Zhe):xwen ‘Ma Jifeng
(Hunan Institute of Crop Sciences)
Liu Houao
(Grain and Oilseed Production Burean of Hunnan Province)
“Abstract

The recently developed elite spring soybean cultivars were used for the materials and five —
factorial guadratic orthogonal rotation regression and method for the désign .of experment in this
Study to determine the effects of plant density, applied amount of each of nitrogen fertilizer,
phosphate fertilizer, potash fertilizer and borax, their respective and factorial interacting, on seed
yields. The results showed that (1) the new spring soybean culiivars recently developed in Hunan
province all had the potential for production of 180~ 230kg. seeds per mu. (2) The optimum
plant density, being approximately between 24 and 36 thousand plants per mu, varied with the
used soybean cultivars and fertilization of soils where soybeans were being grown. (3) Applica-
tion of nitrogen fertilizer, varying from 5 to 20 kg urea per mu, remarkably promoted the seed
yields regardless of the soil, paddy field or upland, used for growing soybean. (4) Application of
phosphate fertilizer, patash fertilizer or borax had the positive effect on seed yield. The applied
amount per mu for phosphate fertilizer, potéssium fertilizer and boron element varied in the range
of 25—50 kg calcium superphosphate, 7. 5— 22. 5 kg potassium chloride and 0. 4— 0. 8 kg bo-
rax, respectively. The systematic agronomic measures for high yield of soybean, including use of
the elite cultivars, were proposed and applied on a large scale. The prodution of soybean grown
in this way was 130. 2— 80. 0 kg per mu, 22. 78—73. 1% higher than that in the conventional

way.
Key words Southern sprihg soybeans; Models for high —yield cultivation; Demonstration

and extension
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