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MEE % ERIEH 20 ~25 Tk hm ™, & EREIEAH 25 Tékhm 25 R 247 M B EIEH AR EE R
Wy RRNA—TRELA BFIE TR MBI AR, LI = REHA 13.55% ~25.4% ; #
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INTEGRATED TECHNIQUE SYSTEM FOR GOOD-QUALITY AND HIGH-YIELD CULTIVATION OF
HIGH-OIL SOYBEAN IN ARID AREA

LUAN Xiao-yan' ,DU Wei-guang' , MAN Wei-qun', LIU Xin-lei, MA Yan-song',ZHENG Bao-xiang' , CHEN Yi',
LIU Yan®

(1. Soybean Research Institute of Heilongjiang Academy of Agricultural Sciences ,Harbin 150086 ;
2. Yanshou Seed Management Station ,Yanshou 150700)

Abstract To set up integrated cultivation technique for high-oil soybean,the individual technique inclu-
ding screening of drought tolerance or resistance soybean cultivars, effects of soil moisture on yield and oil
content of high-oil soybean,tillage technique of reserving soil moisture, effect of covering plastic film be-
tween rows on yield of soybean, and the combination of these single technique were researched. The re-
sults were as follows ; Eight drought tolerant or resistant high-oil soybean varieties Heinong 37, Heinong

41 ,Heinong 44 ,Hefeng 40, Kenong 4 , Hongfeng 11, Heihe 27 and Hefeng 47 were screened, which were
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fit to plant in main production region in Heilongjiang. The yield and oil content of Heinong 41 could be af-
fected negatively by drought stress at any growth stage. The degree affected by drought were podding-seed-
ling > seedling > podding > blooming > seedling, and drought stress occurred at podding-seedling stage
caused 27.1% yield loss of single plant and 12.6% oil content loss in Heinong 41. The plowing and rid-
ging in autumn tillage technique was better in reserving soil moisture than that in spring, and the tech-
nique made yield increased from 14.28% to 16. 67% . ; The optimizing planting density of Heinong 44
was either 2.0 —2.5 x 10° plants hm "*on hole-planting or 2. 5 x 10’ plants hm ~*on double strip planting;
The covering plastic film between rows could increase soybean yield and worth extending in suitable soy-
bean production region. Yield increasing ranged from 13.55% to 25.4% ;The elite model of cultivation
technique in arid area for both good-quality and high-yield was set up, namely, high oil content soybean
cultivar Heinong 44 was used as core technique , integrating techniques including hole-planting , optimizing

fertilizing (N, + P, + K,,) ,using seed coating agent for drought tolerance , using leaf fertilizer for drought

tolerance ,and covering film between rows under the condition of plowing and ridging in autumn.

Key words

nique system
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High-oil soybean; Good-quality and high-yield; Cultivation technique in arid area; Tech-

X, 58X 317,476 6 m,f7#5 70 cm, #k#E 6 cm, UK
ARE/NXIE AR 10.5 m?, Hoip— X AE [ AR F T
Shket BE, G P B) 7K i DR R 229% 22 47, (IR 47 T
T 5 57— DX R JHBE TR AL B, 7 25 el b AT 1 52
AR PR H AT KA S T BRI 23, T TR S 8 R A
R o AR AT AR
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PLSBAS 41 il , R AR IS, 3 IKE R, B
T3 AR, 54 G Bt 1205 ke, HliBERR 44 0.
065 kg, 73 BIHEAT W I AL 0] 45 00 SR | 45 38
~ BRI T 5L S AL, D)4t B R K Xt IR 4
AbFRAS 9 F % B (B Rp K ok 24% 224 o BEURE
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PEALHEAE (N, + Py + Ky ) 53, 70 + EALHEAE + 1
FARAGR 4. ok + AR RIE + DT A AGH] + P
MATRIAE ;5. 7 + DUAEHEAE + BRG] + H1 70t
THTAE + 47 ) B
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Table 1  Comparison of texture and water in soil between

CK and drought stress on tested varieties

oK & N O o
P m H IETH:ﬂ‘ = =
W HE Total Kk K ki
Density  absorbed . - Absolute  Relative
Treatment 3 Field water
gcm water canacity/ % water water
content/% pactly content/ % content/ %
-
TRIEE ) e anss 23.28 19.31 895
Drought tress
X B CK 1517 40.17 21.519 22.03  102.38

®2 PUO) Sl RS A (R ) " R

Table 2 Yield performance of drought resistant( tolerant) high-oil soybean varieties (lines)

F 238 Drought stress Xf B4 Check FRAR
(&)
L INX R Ny INX R N Drought
Varieties ( lines) o
Plot yield/g m ~2 Yield/kg hm ~2 Plot yield/g m ~2 Yield/kg hm ~2 coefficient
b 42 37 Heinong 37 247.5 2475.2 297.0 2969. 5 0.83
M4 41 Heinong 41 259.9 2599.0 309.0 3093.3 0.84
M4 44 Heinong 44 240.0 2400.0 288.0 2880.0 0.83
4 7 40 Hefeng 40 232.5 2324.8 279.0 2789.5 0.83
B4 4 Kennong 4 232.5 2134.3 279.0 2789.5 0.83
#1711 Hongfeng 11 225.0 2249.5 270.0 2700.0 0.83
B[ 27 Heihe 27 217.5 2175.2 270.0 2700.0 0.83
43 47 Hefeng 47 225.0 2249.5 270.0 2700.0 0.83
2.2 TEEKMIEBHAXERK4 M2 EH SV 0pAl
=LA ISR TR 7R AT, BAR 44 PP %

A AL AR A o R e A R AR 2
A SRR AR R (£ 3) . HA R
W3 SN R E SR I A2 ~ SR > SOkl > 4532
1> 2R > W], BRI SRR SRR A R 1Y
G, R BT R S eSO B AP RLIE U 48,
LI BT SR AR 30T, 38 8 5 A 2 = S0
&R
2.3 BHRKEERKM ARBEHAXNZENTE

20 ~25 Jikk hm “ eI F,20 T3 Bk hm 77 R 8 R A4
R A W T R, 2B L SRR A
T EA N 25 Ttk hm (% 4),
2.4 AEEMTAIERR 4L FENR 4 FFERHMD
FFERM

I3 AR RV 2P B A 2 | B I Kk R
BT . RINBCRIPOR 22 A 2B R Fh R
FEAS 2B R 7 3, AT R 41 RAC 44 bR
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Table 3  Effect of different treatments on yield components and oil content of high-oil soybean

Hrs JRE e v BE BARRIEEL BARRRLEL BARRRL T [ER A .
s ) - , W e
Plant height Pod Pods per Seeds per Seed weight 100-seed
Treatment Oil content/g
/cm height/cm plant plant per plant/g weight/g
T+ DE 92.2 11.6 53.0 106.7 22.5 19.8 22.1
I+ 5 DB 105.2 18.3 48.6 100.0 20.8 20.8 21.5
L5345 DP 102.8 14.9 45.1 9. 1 20.0 19.1 20.6
SR T 5 DSF 97.0 15.5 39.5 104.0 19.7 18.9 20.4
G53E—EoR T 5 DPSF 105.0 17.3 37.6 94.0 17.5 18.2 19.5
X B CK 99.0 14.8 58.0 115.0 24.0 21.5 22.3

DE,DB,DP,DSF,DPSF indicate drought stress occurred at emergence ,blooming, podding, seed-filling and podding to seed-filling stage , respectively.

Fed TR AR X 77 RHER 0 R R
Table 4 Effect of different planting methods and densities on yield components and quality of soybean
e N - itk Wb TRE \
. ik NG JRE e . FohE sy HH B
Density JER KT 100-seed .
Planting Plant Pod Yield 0il Protein
/10*plants Pod per Seed weight weight
method height/cm  height/cm /kg hm =2 content/ % content/ %
hm 2 plant per plant/g /g
s 2595 SP 102.5 17.2 49.8 18.8 18.0 2519° 21.98* 39.64"
7% HP 86.6 14.2 56.1 22.1 18.1 2619" 21.97¢ 39.26"
0 k4% Sp 93.6 18.4 39.9 14.5 17.8 2673° 21.68* 39.63*
7% HP 90.5 16.5 41.2 14.5 17.9 3023° 22.24*° 39.57*
’s 251% SP 103.0 19.7 35.1 13.1 17.3 2814* 21.61° 39.73*
7 HP 100. 8 17.8 48.1 13.7 18.3 2890° 21.78* 39.67¢
20 269% SP 101.7 20.2 38.5 14.7 17.8 2184% 21.55*% 39.88*
7% HP 98.1 20.5 37.8 14.3 18.0 2455 22.03" 39.55*
3 254% SP 104.8 23.0 31.7 12.0 18.0 2182° 21.35* 39.84*
JH% HP 103.5 23.2 27.0 10.8 17.9 2202" 21.60° 40.13*
SP . Strip planting; HP: Hole planting
25 A[EEE 7 2T T IEEEA ARG 5
Table 5  Effect of different plowing methods on texture and water in soil
Jb B o AH LK HH [B] 45 7K 1 Y F K LEPSICY/N s
mj' Density Total absorbed Field water Absolute water Relative water
Treatment Variety ; .
/g cm” water/ % capacity/ % content/ % content/ %
TRk 28 A4 41 Heinong 41 1.39 51.53 28.802 23.41 81.28
PRA M4 44 Heinong 44 1.42 53.20 29.820 24.14 81.00
R 2B fh A4 41 Heinong 41 1.49 45.75 27.578 22.89 83.00
PORS M 44 Heinong 44 1.51 47.85 28.510 23.91 83.87
e A4 41 Heinong 41 1.34 43.60 28.418 18.96 66.70
DSRS M4 44 Heinong 44 1.39 45.70 28.450 19.98 70.23

PRA ; Plowing and ridging in autumn; PORS; Planting in original ridge in spring; DSRS: Destroying stubble and ridging in spring



6 4] IRIGEMEAT: - m I R RO B s 7™ ) A5 SRR B R R AT 891

6 17 1A [F] R 4t 7 20k R AR 41 Rk 44 5
AR AN R, G AR R £ 7 R KPR
N AKEIPGEZE > B B R AP > AR Z,

HORZRAFBIAE L 2 A 41 P REHEIN 14.28% i
(7= BRI 14.29% Sk 44 PR 16.67%
(7 A 19.39%

F 6 ANV RE T R R A Al S RN 7 7 e )

Table 6  Effect of different plowing method on yield and oil content of soybean

s

S 7

Jb3 A FohE Yield o g B (IR
. Yield increase 0Oil yield o
Treatment Variety /kg hm ~2 7 Yield increase/% Area/hm?
/% /kg hm ==
kR R 22 P4 41 Heinong 41 2400.0 14.28 528.0 14.29 1.0
PRA M 44 Heinong 44 2625.0 16.67 591.0 19.39 3.0
IR ZERFh M 41 Heinong 41 2175.0 3.57 478.5 3.57 1.0
PORS MAA% 44 Heinong 44 2430.0 8.00 549.0 10. 85 3.0
FitE e M4 41 Heinong 41 2100.0 462.0 0 1.0
DSRS M 44 Heinong 44 2250.0 495.0 0 3.0

2.5 KREITEBEREREARESRR
RIEERRW], K OATMB ORI K G i B
AIEm 520, b R AR 44 5 R IR 1 (R348
), iR 3595.2 kg hm ™7, FUX IR (R BESF-A1: ) S
4 44 (2866.7 kg hm ™7 ) 3472 25. 4% | F I 2% bl B
Fo PHLURAR 44 BT RO (R R [F] 1) 7
Sk 3704. 8 kg hm ™ o XF BR (R B ROP- A ) Ak 44
(3061.9 kg hm ™) 677 21% | FI LT 05 . B1E
(KR ) BB 44 7= 3161.9 kg hm =2, Fuxd IR (A7
SEAR) B 44 HPE3.3% BRI (ET) .
RTORIFAIRIRA 44 5 R LR
Table 7 Comparison on yield among different

treatments of Heinong 44

X P e R
b AN TR ’i\_[ 1‘;& TR Yield iﬁ’j
Treatment Area /m? e per /kg hm™% ©
plot /kg increase/ %
S b 7
42 15.56 .8 21.0
Flat field cover film 3704.8
L ZE(E CK
42 13.28 2b 25.4
Flat field ridging 3592.2
T4 CK
;ftﬂlf_ d 42 12.86 3061.9" 0
at field
I i P
Mount field 21 7.55 3592.2°¢ 25.4
cover film
i b CK
Mm Hif, ¥ 21 6.02 2866.7¢ 0
ourn 1€.

TEAN A M i A L AR T, R AT (] R B

FORYF IS 7, HAE =05 R 13.55% ~25.4% .
FKEG/RIEJRIRAE TR EAE S E LRI 1B,
(3) AP A X, e e b 38 7= 355 SR 4 5 M, TG
IREHE P RO AT T2 A IR AP T 5 5 2R R
A ] o B AR B Y A 44 PR R T S
Xof BRI 22 S G SR R WY - 7 FR AR 3% L 7= R R
MR BARREE AR ISR SRR, SLE R EE B AN
R (E8),
26 BHXESFSHESREERERAGER
a1
2.6.1 #5405 X RE ] = o K i ok LA SR
T R TR A BRI R (B i BAVE RZE AR
X RSy g I ERLEE B 52 ) A R R T 25 e it
SERLH ALFR 23,45 (S ) o T
HEL7E0.05 F10.01 7KOF B AETEZE 5, £ Ab P ) 2 5
K5 AP R4 ZHJCi T A S S Aha
2.3 4 Z[A7E 0. 05 7K L AFEAE 25 5, M #F 0. 01 7K
VL BT (R9) . AR EASAIEY B E S
TXFHRLTE 0. 05 /KF FAFAE B 35 25 5, A 3R] 25
A5 AP 2 3,4 7E0.05 K P IEES S 5
HE M HTE 0.05 KV LA EESR, LiRss
FEUH ALFE 5 TG A 7 A E OB Y T A
AEFRFIXTRE (£ 9) o
2.6.2 SACFESX BRI SRR R4
FERH < 45 Ah B 50 BRI 403 B S A L AT 4 R, 4 R
JEH0.06% ~0.26% , LIAbEE 4 F15 e, 4002
15 0.26% #10.25% |
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Table 8 Comparison on soybean yield components among different treatments

B
k g
HEEE Plant height BRI

Treatment Pods per plant

HpRE
Weight per plant

Seed weight

JEpA:S

_ WeBirs s
100-seed weight

Harvest index

/cm /g per plant/g /g
i H#fi Mount field 86.4 45.5 43.2 21.6 21.09 0.5
i) Hi1 7 ¥ Mount field cover film 101.4 48.2 50.4 22.9 21.7 0.45
SEHbZE1E Flat ridging 90.0 38.8 41.2 19.37 20.4 0.47
B Flat cover film 100.5 53.0 56.2 25.5 21.03 0.45
RO ANIE) A B DR ek B i B PAR 5
Table 9  Effect of different treatments on yield related traits and oil content
e ﬁf*ii *\ii' ?%X%flflﬁ [EE A Fﬁi — o
Weight per Seed weight eI 100-seed Yield
Treatment Yield change/%  Oil content/ %
plant/g Per plant/g Harvest index weight/g /gm™?
5 45.48 22.77 0.501 20.34 a 299.58 a 35.89 22.29
4 40.48 19.98 0.494 19.35 ab 279.62 ab 26. 84 22.30
3 40. 04 19.81 0.495 19.22 ab 267.81ab 21.48 22.10
2 34.20 17.17 0.502 19.22 ab 263.21 b 19.40 22.16
1 34.67 16.57 0.478 18.28 b 220.45 ¢ 0 22.04

L X (CK) 52. 7H% + PEARNENE ;3. JXHE + PEALHENE + BTG 54, 7R + DUALREAL + HURAIACH + PUR AL ;5. 7% + JLfitiie + b s

AR + T I + 47 (] A AR

1. Hole-planting( CK) ;2. Hole-planting + optimizing fertilizing;3. Hole-planting + optimizing fertilizing + using seed coating agent for drought toler-

ance;4. Hole-planting + optimizing fertilizing + using seed coating agent for drought tolerance + using leaf fertilizer for drought tolerance ;5. Hole-plant-

ing + optimizing fertilizing + using seed coating agent for drought tolerance + using leaf fertilizer for drought tolerance and covering film between rows

3.1 BMEXEMARB=EALSEERERAER

PREIER

ORI 777 A i Joit 2 8 52 i o e DR L 42 34 [

I 2 R MBIV R A A 52 M AR 4 H
P8 i R PR EE s i 4%t o ) 7 B IS AR 9
I LA s 7 ) 25 AR AR B BR A R S, B e
WOV DG B v 7 i Ao A SR 0 2R 1R X R AR
37 S5 40 453 w5 w85 7 R KL i MR AT O 3, O
A 3T RAC Al R 44 B E A0 Bk 4 1
TR 27 5 AT HUR R R AR PR
Y LPRE ) I P NITAE syl S A WD = Rl CIEA 2
AT R SR A L
3.2 BIUHBERAXEHA S @~ 80 mRe

A
3.2.1 ERDUMAHELIAR R RKBIRKE 22 ol #F
JE 2B R MR IR, 25 5 0k O S B
BHL 0N, BRAC 44 7R 20 ~25 JT Bk hm 77, WK
% 25 J7 bk hm = BEASER RS LK 0, TR
TR XSG R R AR S5 4, A T e b R B

MO R 2 A, 45 SR & AR R AR
RERS (2 3 T 0™ B AL (R 3 5
3.2.2 MAkBEAEEE AR EHT2005 RS 1R
KOG 7= LA KMy B 2 B T b b BV AR 15
A, A b AE 2 T R R — o WFOT R
B, KGR AL, RIS s /0t 20, 3 il ol 4 42 b
FRJRE TR AT 4 1o R 7 o R 03 7 . B FH T
B R B v A ok K T I S R e R
Ko REBMALHEAE (N, + Py, + K,y ) BC Al FH Fb A
FUFN TR AT 3G K S 4 11. 3% ~15.6% , il
BN 0. 44% ~0.63% , WK 5] T 5 i & e
A2 1 H o
3.2.3 REATHBBARIGEAR KOG ATRIE B
BRBARAEIE N A DI P 2 — T ELAT o B G R
FHE B ARG B, 38 7™ IR B R 13.55% ~
25.4% . SEARU] EBRIG TR 4 KRB B
YR (B 52 e AN K, 7 SR I A A (SRR 44 S FP i
BCGAITE o A 44 TR AS [R] 32X 565 1 0 78 5 A Xt
HEZR F RO & B AR AR A K, JIr DA K A () 7 %
Bt HL SR R A Ry E— AR .
3.3 BrERRTRERTIRERARNALR

A 1 X 1R R R 5 ) B AR
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