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Effects of Different Cultivation Technique on Soil Moisture, Unit Capacity
Weight and Yield of Soybean
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Abstract: Drought caused by limited and unevenly distributed rainfall has became a severe environmental factor affecting soy-
bean production in Heilongjiang province in recent years. In the current research, different cultivation technique combinations,
including “three ridge” (TR, CK) ,film mulching between ridge and furrow deep loose( FMBRFDL) , solid-seeding flat-planting
with deep loosening and chemical control ( SSFPDLCC) , solid-seeding on big ridge and furrow deep loose ( SSBRFDL) , solid-
seeding on small ridge (SSSR) , solid-seeding flat-planting ( SSFP) and “three ridge” with chemical control (TRCC) were per-
formed in 2010 with semi-dwarf cultivar Suinong 22 as material. Soil moisture and bulk density at different growth stage,yield
components at harvest,as well as the calculated water use efficiency were determined. At seedling stage ,the 0-10 cm soil mois-
ture of FMBRFDL,SSBRFDL,SSFP,SSFPDLCC increased by 10.57% ,3.17% ,4.41% and 2. 62% ,respectively; at branch-
ing stage ,the 0-50 c¢m soil moisture of FMBRFDL, TRCC, SSBRFDL and SSFP increased by 8. 13% ,3. 06% ,4. 73% and
1.48% ,respectively,compared with control. FMBRFDL and SSBRFDL had lower soil bulk density, higher water use efficien-
cy,and significantly increased soybean yield by 0. 83% and 11.96% . Results suggest that the cultivation techniques of SS-
BRFDL and SSFP have better application prospects in arid and semi-arid area of Heilongjiang province.
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RIE T 2010 475 2R VT AR B 2 Ak 43 Be Bl
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Table 1 Variance of soil bulk specific gravity of
soybean during whole growth stage under different

treatment(g - cm )

Ab P +JZIREE Soil depth/cm

Treatment 0-10 1020 2030 3040  40-50
g = PR YA

ﬁ;ﬁiﬁ' 0.91Aa 0.99Cc 1.25Dd 1.33Bb 1.35Aa

FTEIFE I 4 IEVAIVRMN
TTTIEINE + BIHH ) 90An 0.95Dd 1.22Aa 1.32Bb 1.35Aa

FMBRFDL

ST+ L + | |
SRR .90 1.06Bb 1.23Bb 1.34Aa 1.34Aa
SN + T

SBREDL 0.91Aa 1.00Cc 1.23Cc 1.27Cc 1.34Aa
et 0.91Aa 1.05Bb 1.24Ee 1.32Bb 1.35Aa
SSSR : : : . .
e 0.92Aa 0.98Cc 1.25Cc 1.32Bb 1.34Aa
SSFP

BT 4 fp R

fﬁg&“ﬁ%ﬂﬁ 0.92Aa 1.08Aa 1.25Cc 1.32Bb 1.34Aa

[RIFIBUELIS AN R KNS TR BT SIARRAE 0. 01 F10. 05 K
ZRLFE, TER,

Values within a column followed by different capital and lowercase
letters are different at 0. 01 and 0.05 probability levels, respectively. The

same as follows.
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Table 2 Variance of soil moisture in different growth stage under different treatment of soybean( % )

EE W FTEGE B TN + BN SRR + A + TR KB + 2BV N SRR EA 22— + R
Growth stage  Soil depth/cm TR FMBRFDL SSFPDLCC SSBRFDL SSSR SSFP TRCC
i 0-10 16.09Dd 17.97Aa 17.25Bb 16.62Cc 15.85Ee 16.79Cc 16.61Cc
Seedling 10-20 22.53Dd 24.22Aa 23.79Bb 22.84Cc 21.25Ee 22.91Cc 22.78Cc
20-30 22.12Dd 24.56Aa 23.87Bb 22.60Cc 21.79Ee 23.00Cc 22.42Cc
3040 22.00Dd 24.98Aa 24.12Bb 23.51Cc 22.07Ee 23.82Cc 23.26Cc
40-50 26.08Dd 28.57Aa 27.87Bb 26.67Cc 25.99Ee 27.06Cc 26.57Cc
pay s 0-10 15.95Dd 17.01Aa 16.81Bb 16.50Cc 15.00Ee 16.52Cc 16.20Cc
Branching 10-20 18.02Ee 20.00Aa 19. 80Bb 18.84Dd 17.90Ff 19.30Cc 18. 10Ee
20-30 20. 00Ff 22.00Aa 21.79Bb 20.90Dd 20.30Dd 21.50Cc 20.81Ee
3040 24.60Dd 26.09Aa 25.79Bb 25.20Cc 24.60Dd 25.30Cc 24.80Ee
40-50 26. 00Ee 27.93Aa 27.00Bb 26.30Dd 25.80Ff 26.90Cc 26.20Dd
FEAE ] 0-10 15.93Ee 17.24Aa 16. 87Bb 16.53Cc 15.54Ff 16.78Bb 16.23Dd
Flowering 10-20 24.83Dd 26.03Aa 25.93Bb 25.23Cc 24.66Ee 25.37Cc 25.14Cc
20-30 24.81Ee 26.03Aa 25.89Bb 25.25Dd 24.50Ff 25.65Cc 25.16Dd
3040 23.72Bb 24.95Aa 23.83Bb 23.74Bb 23.69Cc 23.82Bb 23.76Bb
40-50 26.25Cc 27.09Aa 26.87Bb 26.30Cc 26.00Dd 26.43Cc 26.28Cc
] 0-10 16.63Dd 17.77Aa 17.54Bb 17.45Cc 16.59Ee 17.43Cc 17.11Cc
Podding 10-20 26.82Dd 27.58Aa 27.44Bb 27.48Cc 26.39Ee 27.41Cc 27.08Cc
20-30 26.84Dd 27.57Aa 27.45Bb 27.46Cc 26.35Ee 27.41Cc 27.09Cc
3040 25.83Dd 26.10Aa 26.08Bb 26.00Cc 25.79Ee 25.97Cc 25.92Cc
40-50 25.85Dd 26.12Aa 26.09Bb 25.97Cc 25.75Ee 25.98Cc 25.89Cc
B e 0-10 19.58Dd 24.91Aa 24.84Bb 22.71Ce 19.44Ee 24.73Cc 20. 18Cc
Pod-filling 10-20 22.42Dd 25.86Aa 25.48Bb 24.83Cc 22.51Ee 25.02Cc 24.55Cc
20-30 23.56Dd 25.76Aa 25.57Bb 25.43Cc 23.35Ee 25.48Cc 23.92Cc
3040 25.21Dd 26. 14Aa 25.85Bb 25.52Cc 25.19Ee 25.56Cc 25.36Cc
40-50 27.57Dd 28.30Aa 28. 19Bb 27.87Cc 27.16Ee 28.10Cc 27.72Cc
R 0-10 23.93Dd 21.13Dd 22.06Dd 24.16Cc 23.83Ee 24.64Cc 24.04Cc
Mature 10-20 25.19Aa 21.77Aa 23.05Aa 21.33Cc 20.57Ee 21.65Cc 21.20Cc
20-30 24.78Bb 21.62Bb 22.95Bb 22.75Ce 21.46Ee 22.79Cc 22.24Cc
3040 23.08Dd 24.10Aa 23.91Bb 23.66Cc 22.84Ee 23.84Cc 23.26Cc
40-50 25.06Dd 26.00Aa 25.82Bb 25.48Cc 24.92Ee 25.73Cc 25.31Cc

[T AR IR [ RN BRI (B 353 48 0. 01 A1110.05 K- E 2257 B3

Values followed by different capital and lowercase letters within the same lines are significantly different at 0. 01 and 0. 05 probability levels, respec-
tively.

TR : Three ridge ; FMBRFDL: Film mulching between ridge and furrow deep loose; SSFPDLCC ; Solid-seeding flat-planting with deep loosening and
chemical control ; SSBRFDL: Solid-seeding on big ridge and furrow deep loose; SSSR: Solid-seeding on small ridge; SSFP: Solid-seeding flat-planting;
TRCC ; Three ridge with chemical control.

£3 FEKEEALHASFIAZLS

Table 3 Water utilization efficiency of soybean under different cultivation mode

HHIERBKE ) ikt (h) Wkt () PRPER BIFRAK (b ro)  HHKAMRIR

T ﬂ‘fﬂ . bm};:zf):iu:s;itzrage Soil water stored in Amount of Yield of grain Field water Efficiency of soil
reatmen N h . . mature stage/t + hm ~> precipitation/t - hm = / kg + hm =2 consumption/t - hm =2 water utilization/%o
* nm
28 =315 TR 1265.4 1348.4 2995 3066. 67 2912.0 1.1
a1 TV AN
TT'ﬂ‘iﬁﬁi;;Bﬁ?b“*z 1243.7 1381.2 2995 3705. 56 2857.9 1.3
:Fff;\agék;lgﬁj?(; 1265.4 1393.5 2995 3177.78 2866.9 1.1
/A
I BR P ADAY A
jtﬂ:ﬁ;f%ﬁiq;fgb“*h 1270.2 1350. 1 2995 3433.33 2915.1 1.2
JBh
/l\gés'i/fﬁ 1292.3 1376.1 2995 2944. 44 2899.9 1.0
q:iflijﬁ 1281.2 1376.3 2995 2966. 67 2911.0 1.0
P — 2 10
=+ AL 1303.3 1369.4 2995 3233.33 2928.9 1.1

TRCC
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Yield 4 constitution factor under different cultural technique

MRIERL

Mo

[ERA Wb T (g) SR —_——

Trﬁim Number Pods Seejj%iz?%ﬂam Seed Weight 100-seed Above-ground Economic Yield/}kgii -2
per plant per plant/g weight/g dry weight/g  coefficient/ %
ﬁjﬁi% 37.4 60.3 13.3 22.1 32.7 40.7 3066.67Dd
13??}%; EVRE 37.1 69.2 16.2 23.4 38.9 41.6 3705.56Aa
?’;ﬁrfjfl?—];]{%i;-k 35.5 65.2 13.8 21.2 33.4 41.3 3177.78Cc
g;}ﬁ;&;’:)ﬁl+ VR 30.6 56.9 13.2 23.2 32.6 40.5 3433.33Bb
g;i%?m 28.7 49.1 113 23.0 28.8 39.2 2944. 44Fe
iﬁ)&*ﬁ 30.7 47.8 9.9 20.7 26.7 37.1 2766. 67Ff
ﬁ;%c+ R 32.1 52.0 11.6 22.3 29.1 40.0 3233.33Cc
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e 4 RIS 0 BERH L, A7 17 B + PR A Ab
T () PR T RN 21. 8% |, [ RI EE RN 6% , UK &
BN 0. 9% 5 K 2B B A + 2B V8 TR B I R B
5% ; Hp AL PR U R K HL T ARG AR, A7 IR B AR +
TRIAFIRZB M + ZB 70 TR FA AL B 7 i B 3 T
X R SRR AT + b5 + DRAA AL B ™ i 3 = X
W5 T /0N 28 2 4 4 LRI ST 49 %88 2050 ) 1R 4 030 i ™
3.99% F19.78% .
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B0 ~ 10 em AY + 36 &Kk &, B + 2230 1%
B KIBBEHH + 2B VRN V-3 S M RT3 5k +
PR+ TRRA I AR BB B R R T 10. 57 %
3.17% 4.41% 1 2.62% ; 534 ] 0 ~50 em + 35
K B + JBITGNS B =7 + A ke
H + ZBRTRRS T35 MR B 1 AR 23 348 % HR 4 w55
T 8.13% 3.06% 4.73% 1 1.48% ., ViPHATIa]4E
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IR 28 3 A H A Wi/ N T - SR ST 82 1 AL, Dk
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