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Abstract: The survey of technology demonstration counties in 3 soybean planting regions of Gansu was conducted in 2010 and
2011 respectively. Yield-related traits data of dominating varieties planted in Hexi irrigation area( HXIA) , Yellow-River Irriga-
tion area( YRIA)and Dry plateau of East Gansu( DPEG ) was collected. After the survey,the key yield limiting factors in differ-
ent regions were determined with stepwise multiple regression analysis. Results showed that soybean was mainly planted in
spring in Gansu province,but in some part of YRIA and DPEG, soybean was planted in summer. Planting density of soybean in
HXIA was significantly higher than that in YRIA and DPEG. Soybean yield was the highest in HXIA , middle in YRIA ,and low-
est in DPEG. Among the agronomic traits, HXIA , YRIA and DPEG were listed in descending order for plant height. Pod number
per plant was highest in DPEG , the second in HXIA and lower in YRIA , while seed number per plant had opposite trend in dif-
ferent planting regions. The 100-seed weight was highest in DPEG, middle in YRIA, and significant lowest in HXIA. Protein
content and total content of protein and fat all were the highest in YRIA ,lowest in HXIA ,while fat corrtent had opposite trend.
According to the standard regression coefficient of yield,plant height was the main factors that effected soybean yield in HXIA
and YRIA. In DPEG, primary determinant factor of soybean yield was seed number per plant,followed by planting density, pod
number per plant,100-seed weight and plant height.

Key words: Gansu;Soybean; Yield-related traits ; Quality ; Stepwise regression

RO R E AT EERI, R EER X WPEREX SRR X AR R IX K

PER RPN Tl R, 7 B R85 v i E B
FAAE 1936 4F, HR A K S m ALgak 13.33 J7 hm® LU
b, AR 13.33 ~15.33 J7 hm® . Hoh& KRS
B 60% Zidy , AR K G ( 2 MR RA/INZ Bk
JEE RN d7 40% , FEAFATAEBE AR R XL R B

I #5 B 8#3:2012-10-07

P TR, FEARREAE 10 0 hm® 2245
HO SR A A3 5 K 25 A AR AR AP AR AR K 22
o A S SRR A BRI o I X H A i X
R SRS v TR A B B, F RS A HOR R
AR DL HARIGE o S 1T H A4 AN ) i A X

EEWE A P BT AR 5P T A T RS 50 2 R H 7 2 A0 DX W o 50 P o A S 28 ik 6 (HINSJI-201201 ) 5 Kl 7 I

ORI 7=l FEARAR R B L T CARS04) ¢

E—EFR T AAUNN(1984-) Lo, Wit By BROFSE 6%, WF5E 07 1 I A Al . E-mail : rupingyang@ yeah. net,
BIEE AR (1963-) , ) iz, TENFNE KA B ERIZE N T2 S ah Rk B TAE, E-mail : wanghJ @ yahoo. com,



13 PN a « O A RS ™ X" i AR Bt 5 2 i 51

BN RS A AL ,2010 F12011 4F 5 K E
TR R B ZE A Il % T IR 45 1 5 AN B b AT
TR WCEE 2 M TR R A A P A A
KB o A SCHR AR 2 ()45 101 PP 9% B2 LR S
R MR, 25 A B R K H AR & o

(R sty it SO S 5080 , AN [R) AL DX I A7 70 IX 458
TR o USSR T i 4 S TR] b AL X R 9 2R
FEARBL , W25 AL DX 52 M R 7= i v ) S B T
IR &R DR AR R EE
Foft F s 1) il 5 S AH R4 A

®1 KEEFRATERNRER

Table 1 Sources of samples for soybean production survey
T X VRN FEEAEGBCH Sample number of yield ShFEE B Sample number of quality
Planting area Demonstration county 2010 2011 2010 2011
PGP X HXTA JKHK Zhangye - - 5 -
#JE Weiwu - 5 - 5
W HEIX YRIA Y1 Jingyuan 5 2 5 2
£ Huining - 3 _ 3
b 4 95 X DPEG PEd Qingcheng 5 5 5 5
4 Zhenyuan 5 5 5 5
= H. Ningxian 5 5 5 5

T DY X5 T B9 DX B AR R X5 R T

HXIA ; Hexi irrigation area; YRIA : Yellow-River Irrigation area; DPEG : Dry plateau of east Gansu;the same below.
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Table 2 Variety samples for soybean production survey

R IX SRR 775 Yield Ah T Quality
Planting area Demonstration county 2010 2011 2010 2011
PGP X HXTA JKHK Zhangye - - &5 19 -
- - T 30 -
_ - 98-7 -
R Wuwei - — R - — KRR
- HEE 30 - HEE 30
T HE X YRIA Y1 Jingyuan KR2%5 HY 12 ARK2% T 12
W12 i 39 Hig 12 rhi 39
T 30 - 1 30 -
27 Huining - 3 17 - 3 17
- Wi 23 - W23
- i 30 - i 30
I 4 37 X DPEG PRI Qingcheng e 17 T 30 Ui 17 P 30
WK S3 WK S3
WK 74 - WK 72 -
L 15 - W15 -
B 29 - A 29 -
5 Zhenyuan W17 — W17 — R
Urid 63 60 KK Uy 63 60 R K™
W 17 w17 g 17 w17
5 23 23 23 23
i 30 96150 rhi 30 96150
78 Ningxian HH25 KR35 HH2S KR35
w15 ARV w15 W17
W23 HhE 30 W29 T 30
T 30 - TEE 30 -
i 39 - hi# 39 -
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ARG R FH Excel 2007 F1 SPSS 19. 0 #f4:,
2 AR AT Duncan 45, 3382 25 8119 3 A7 (i
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Table 3 Sowing dates of different planting area of Gansu( Month-day)

Al X Planting area AEA) Year . Earliest 1 Latest SE44 Mean
TP HE X HXIA 2010 - - _
2011 424 55 429
B IX YRIA 2010 4-12 6-10 54
2011 4-18 420 4-19
B 75 545 X DPEG 2010 5-1 7-10 525
2011 5-1 6-25 5-6

2.2 AEAMERHNAEMEZE

Wk 4 B, i) 75 HE X R Rl R % B =, M
234 312 - hm ™7, 2 IR O XORIBE 4R R R
X VBV X RN Bl 7R 57 3 DX G oo A %% B2 43 il ok
178 500 #1171 619 #k-hm >, —F ZF R B3 X
TRIAE 2 B A% S ZR 85, TT PR X /N T B IX

Ja i B AR SRR IX e Ko iR 2 J3E Y 22 7 2R
THHEDT X5 3 WA A R BT S 2 ) Py X 32 2
NFAEEA; W HE X O R 1 B4R, AP R4
A0l DX B AR 5 Bl 2R 500 XA 7 1 A
ARG A [R5 52 2 52 e 5 Aol o 28 O 5 B0
A BIFAE R T R
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Table 4 Plant density of different planting area of Gansu

F# X Planting area SF-34 Mean/plants «hm =2

3t Fl Range/plants +hm =2

FrifEfw 22 Std. D AR5 B CV/ %

T PG HE X HXIA 234312.00 a 242235-218670 10272.32 4.38
WHEEX YRIA 178500.00 b 225000-105000 43846.32 24.56
[ 75 -5 IX. DPEG 171619.00 b 315000-100005 55470.72 32.32

i) — PR B E AS Al B 0. 05 7KP 2253 .25 T 1A

Values of the same trait followed by different letters are significantly different at 0. 05 level , the same below.

2.3 AEMEXHXEFERR
T PG EE DX I R S 87 2 953.20 kg+hm %, i
FH TP AR RYHIX (2 286.00 kghm ™) o W EHEX

(2716.50 kg-hm ™) Jai v, 5 oAb 2 ARl X 1 4
FERBEES(FS5) ., B2 MILERE,
BOVE XA B e SR LS T e R, 00 A AT X
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55 BRI R AR A T B X (25. 93% ) AR
BN 4 2 968. 13 kg -hm 7, BFEHLAT
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Table 5 Soybean yield in different planting area of Gansu

FAE X Planting area 34 Mean/kg-hm ~2

Jli[E Range/kg-hm ~2

kR 22 Std. D BERECV/%

VAT PEE X HXTA 2953.20 a 3153.00-2562. 00 241.50 8.18
WEHEIX YRIA 2716.50 ab 3801.00-1588. 50 704.29 25.93
B %< 5295 X DPEG 2286.00 b 3150.00-1062. 00 635.29 27.79
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Table 6 Yield-related traits of soybean in different planting area of Gansu

PEAR Trait P X Planting area -1 Mean YU Range PRl 2E Std. D e 28 CV/ %
T3 Al P X HXTA 79.42 a 82.40-75.50 2.67 3.36
Plant height/cm W HE X YRIA 75.96 a 110.0047. 40 22.68 29.86
B 45 5445 [X. DPEG 56.18 b 85.00-33. 00 14.26 25.38
BARRIERL AT PGV X, HXTA 36.70 a 42.50-31.30 4.40 11.99
Seeds per plant W HE X YRIA 36.63 a 81.30-21.40 17.88 48.82
B 4 S5 X DPEG 36.91 a 69.00-12. 50 15.77 42.72
<R /TR PG X HXTA 81.18 a 96.40-70. 40 10.94 13.47
Pods per plant WFEHE X YRIA 86.70 a 174.60-50. 80 36.84 42.50
B 4 S5 X DPEG 74.79 a 126.20-20. 00 33.51 44.81
[ER A:D T PY 3 X HXTA 18.48 b 21.10-15. 10 2.30 12.47
100-seed weight/g YE i HEIX. YRIA 22.00 a 25.50-17. 60 2.70 12.26
B 7= R YE X DPEG 22.14 a 28.20-17.20 2.96 13.36
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PRIX AYIL G 15 (46.68% ) B 5. 15(45.47% )
T7.63(45.01% ) H 5 & A o
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PRIX (20.23% ) AT B HEIX (19.63% ) o B AR 205
DX 22 B K (6. 02% ), 0] PO HE X e /N (3. 5% ) o

TV 3 DX A 5 N W A AR (> 21% ) B A i 30
(22.17% ) ;WS EHEIX A FEL T 17(22.00% ) % . 23
(21.53% ) A5 30(21.72% ) s B AR SR X A o
30(22.09% ) ,

VB X K A 4R D S (61, 46% ) e, S
IR B 2R IR IX (60. 94% ), H.— 2% ¥ B 3% w5 T
PHIEIX (58.89% ) . M5 B Atk 43 A5 5 R %, B
AR X B 22 (11.81% ) ek, 2 R 74 8 X
FIXTE N, 535014 6. 07% F1 5. 82% , Vi #3 [X Rl
7 SR X AR R IR A R T 63% 1 & R, (HL 25 h
R BB A B s b (R T A > 40%
e &t >20% BB B >63% ) Fy R,
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Table 7 Quality of soybean in different planting area of Gansu

PR Trait/ % FAE X Planting area S5 Mean i Range bR 2% Std. D 5 FE CV/ %
HEE T PGHE X HXTA 37.81 b 41.52-33.28 2.61 6.99
Protein AT EHE X YRIA 41.83 a 47.02-37.08 3.80 9.27

B 75 5445 X DPEG 40.71 a 46.68-34.99 3.39 8.33

Jg W5 ATPEHE X HXTA 21.09 a 22.53-19.03 1.25 5.91
Fat X YRIA 19.63 b 22.08-17.49 1.83 9.56

B 45 5205 IX. DPEG 20.23 b 23.30-17.28 1.78 8.80

G S T PGE X HXTA 58.89 b 61.63-55.81 1.59 2.69
Protein + Fat VY ETHE X YRIA 61.46 a 64.51-58. 44 2.23 3.72
B < 535 [X. DPEG 60.94 a 64.70-52. 89 2.29 3.65

2.6 FEMEXAXEFENESERASH

R AT SR 2R F R B >R
AT, 3B A A iR X5 MR O T Y O B
IR o FE AT [T AL I, T G 3 DX ) R 7 [
IE75 REA B T K, ot 2 AN FAE Xk 2 T
Wl Z K- (3 8) o 1T P DX 202 [ml A 7 A A8 ) 5

ZHCR 0,79, 33 5 1 A 12 [X 8K 5 79% 1Y
AR SRR R R IR Y o ARV R X [ O AR A
H AR PR R, SRR A E R EGAE) 0. 67, B
ZREYEIX IR R A E R EC 0.91, AT FE Y
AR SRR R SRR IEEI L SRR T AR A
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Table 8 Stepwise regression equations of soybean yield from different planting area of Gansu

T X B W5 F g FIKF

Planting area Stepwise regressiontquation EMXFHER  FERBE F v:lie Proil;'i(l?t:y
JATPERE X HXTA Y =80.56 x; —3444.56 + ¢ 0.89 0.79 11.45 0.04
W HE X YRIA Y =25.33 x; +792.58 + ¢ 0.82 0.67 15.89 0.00
BeZR 25 X DPEG Y =8.87 x; +18.26 x, +14.15 x5 +73.17 x, +0.01 x5 —2721. 15 + ¢ 0.95 0.91 48.17 0.00

Yoyt s xg R s SRR xg - SRR sy - FOREE 5 x5 B 5 - I

Y:Yield;x, : Plant height;x, : Pod number per plant;x; : Seed number per plant;x, :100-seed weight;xs : Plant density ;x4 : Sowing date
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Table 9 Stepwise regression analysis of soybean yield from different planting area of Gansu
ERINRIATIEEY ' L - i .

FivL R MR Trait Unstandardized Coefficients ZRLGARSES S T A

Planting area Standardized coefficients T value Sig.
EDIEEY /@] FrifEiR Std. error

TP E X H I Constant —-3444.56 1891.33 - -1.82 0.17
HXIA KR Plant height 80.56 23.80 0.89 3.38 0.04
Wy B E X H R Constant 792.58 501.58 - 1.58 0.15
YRIA KR Plant height 25.33 6.35 0.82 3.99 0.00
Bl AR FAI5 X H K05 Constant -2721.15 525.92 - -5.17 0.00
DPEG FARRIEEL Pods per plant 18.26 9.13 0.45 2.00 0.06
2 % Plant density 0.01 0.00 0.59 5.97 0.00
H ki 100-seed weight 73.17 14.79 0.34 4.95 0.00
FARRKIEL Seeds per plant 14.15 4.16 0.75 3.41 0.00
Kk Plant height 8.87 4.21 0.20 2.11 0.05
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TR EF LB ARBL TS8R G %I E A
ZIFBRE I35 55 4 8, £ 3 &) &Ax B
P E

S 3k

(1] Rz GMER], B, 45, HON 8 KA 7 BUIR B R e X 5k
[J]. Hilt4e B4 ,2009(8) :3941. (Zhang G H,Ni S L, Wang
L M, et al. Productive status and develop proposal of Gansu soy-
bean[ J]. Gansu Agriculture Science and Technology,2009 (8) .
3941.)

TEAAR. Zongeit S SPSS R [ K], i AR H T R4
H Wkt ,2010:115-118. ( Wang D H. Multivariate statistical analy-
sis with SPSS applications[ K]. Shanghai: East China University of
Science and Technology Press,2010:115-118. )

WU R R SRRV IR [ M ]/ i K EATSE 50 4F
[M]. bt P ER A2 5K H R4t ,2010:32-35. (Chang R
7. Cultivated soybean germplasm resources[ M ]//Wang L Z. Soy-

[3]

bean research for 50 years[ M ]. Beijing: China Agricultural Sci-
ence and Technology Press,2010:32-35. )
AR, BT NN =A, 42002 4238 [FE K T ( Glycine max) i
il S e BT IR B P S AN B ek AT [T ] AR WA T U
#2,2003,4(2) :157-161. (Zhu Z H,Li W X, Liu S C,et al. In-
vestigation on quality characters of soybean ( Glycine max) varie-
ties and germplasm grown in 2002 [ J ]. Journal of Plant Genetic
Resources,2003 ,4(2) :157-161.)

AR, BN RN A, RIFE RS BTBUR B5E [T].
BACRL 4% ,2005 (1) :80-83. (Zhu Z H,Li W X,Liu S C,et

al. Quality status of Chinese soybean and improvement proposal

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[J]. Modern Scientific Instruments,2005 (1) :80-83.)

TR AGTTIE X bR R B A O R B H S
HLI] B & 5 R 4 59T, 2006,23 (9 ) : 150-155. ( Wang
HY,Yang F T,Liu L. Comparison and application of standardized
regressive coefficient & partial correlation coefficient[ J]. The Jour-
nal of Quantitative & Technical Economics, 2006, 23 (9 )
150-155.)

XUSEWE. £ R AR MR 5 ™ 5 1 £ 50 In] 5 43 B
[J]. KRZER#£,2004 (1) :79. (Liu T H. Multiple regression a-
nalysis of barley of eight agronomic traits and production|[ J ]. Bar-
ley Science,2004(1):7-9.)

TR, X%, G0, 45 B EEN R G A 2R B e A B TR 3R 25
[ A RHE R RZ R ()] R, 2008,27 (6) :936-942,948.
(Wang C,Liu B, Jin J, et al. Influences of planting density on agro-
nomic traits and spatial distribution of yield components across
main stem in soybean [ J |. Soybean Science,2008,27 (6) :936-
942 ,948. )

RIS AL B, KRB0, 2 BE X R AR 2 45 H O
PERFZI [T ], T2 X Ol 5T ,2011,29 (4) :75-80. ( Zhang
X Y,Du J D,Zheng D F. Effect of density on canopy structure and

-2
photosynthetic characteristics in soybean population [ J]. Agricul-
tural Research in the Arid Areas,2011,29(4) .75-80. )

WRIAZE , IMILAR 158, 55 BN K 3 B MR G52 0 K2 K
MRS DT R AR L) ] b R E ) 2742, 2003 ,25
(4):78-82. (Chen H Z,Sun Z D,Yang S Z,et al. Effect of shad-

ry
-2

ing on major characters of soybean and preliminary study on the i-
dentification method of soybean shade endurance [ J]. Chinese
Journal of Oil Crop Sciences,2003,25(4) :78-82. )
ESVAIN S e N SRt e S (BN R -1 7Y S A S
ORISR T]. VEY 2435 ,2011(6) 9598, (Wang L. M, Chen G
R,Zhang G H, et al. Effects of mulching and water conservation
technology for soybean in the rainfed highland of the loess plateau
[J]. Crops,2011(6) :9598. )

P2, B0 R AL, AR e T R XA R LU N
(1) 398K 53 B = RO [ 1] FE#IZ%3K,2010 (1) :21-25. (Hou
HZ,Lv ] F,Zhang X C,et al. Effects of film-mulched soil and
bunch-seeded wheat in semi-arid region on soil moisture content

and grain yield[ J]. Crops,2010(1) :21-25.)



