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Effects of Early Planting and Polyethylene Mulch on
Soil for Early Maturing Soybean in Kyeonggi Area

Su Hyeun Song*, Sung ki Kim*, Kyeong Yeol Park*, Byeong Hyeon Kim* and Dong Woo Ree*

ABSTRACT

This study was carried out to investigate the effects of early planting and polyethylene film (P.E) mulch
on early maturing soybean of Korean native cultivar Kyeonggi No. 114 in the Kyeonggi area. It was planted
four times at the ten days interval from April 1 to April 30 in 1985 and 1986. The average soil temperature
was 1-5-°C higher under the polyethylene film mulch condition than the conventional cultural practice con-

dition. Soil moisture contént also was higher under P.E mulch condition. Days to emergence was shortened

5-16 days and days to flowering was shortened 3-5 days. The fresh pod yield was increased 12% more at the

planting date of April 1 and April 10. Income was increased 70, 83, more at the planting date of April 1 and

April 10 under the polyethylene film mulch conditions,
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Table 1. Chemical properties of soil before experiment (Hwasong, 1985)

\ x. Cation(me/100 CEC
Soil class PH o A(;Zg’ ?( = C(a : l\z)g (me/100g)
Clay loam 7.0 09 267 03 5.1 1.5 8.4
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Table 3. Mean air temperature and precipitation at
around planting time in 1985 and 1986,

Hwasong.
Item . Year March April
E M L E M L
Mean air 198S 14 41 56 88 112 126

“’“}%“““" 1986 20 37 63 9.1 107 129

Precipitation 1985 70 37 63 9.1 29 194
(mm) 1986 146 8.6 12,6 0.6 183 450

Table 2. Days to emergence and emergence percentage of early maturing soybean by the different growing

conditions and planting time at Hwasong.

Emergence percentage (%)
A.

Growing condition  Planting date Emergence date Days to emergence
B Mean
April 1 April 16 15 75.5 96.6 86.1
P.E April 10 April 22 12 94.6 98.3 96.4
mulch April 20 May 1 10 957 98.3 97.0
April 30 May 8 8 96.4 98.3 97.4
April 1 May 2 31 345 833 589
Non April 10 May 3 23 93.4 93.3 93.4
muich April 20 May 8 18 93.7 96.7 95.2
April 30 May 13 13 95.3 98.3 96.8

*A:1985 B:1986
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Table 4. Variation of growth duration of early maturing soybean by the different growing conditions

and panting time at Hwason.

Growing Planting  Flowering Days to Harvest Maturing Days to muturity
condition date date flowering  date date from flowering
April 1 June 20 71 Aug. 3 Aug. 15 53
PE April 10 June 24 67 Aug. 6 Aug. 18 52
mulch April 20  June 28 61 Aug. 10 Aug. 21 52
April30  July 1 59 Aug. 12 Aug.24 51
April 1 June 25 57 Aug. 8 Aug. 19 52
Non April 10 June 20 58 Aug. 11 Aug. 22 51
mulch April20 July 1 55 Aug. 14  Aug. 24 st
July 3 52 Aug. 16 Aug. 27 50

April 30
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Table 5. Dry weight, leaf area index and root nodule of early maturing soybean by the different growing
' conditions and planting time at the flowering stage at Hwasong.

Growing Planting Dry weight(g/plant) Weight of Nodules T/R
ias nodules L.AlI .
condition  date Leaf Stem Root per plant ratio
(g/plant)
Polyethylene April ! 149 17.0 33 33 119 517.4 9.7
April 10 13.1 16.3 3.6 1.8 921 6.4 8.2
mulch April 20 10.9 119 35 1.6 81 52 6.5
April 30 9.2 94 2.8 0.9 59 4.3 6.7
April 1 9.3 8.5 2.9 2.7 115 46 6.1
Non April 10 10.5 10.3 4.2 3.2 145 4.9 5.0
mulch April 20 10.0 9.6 4.1 2.8 188 4.7 4.8
April 30 9.4 9.5 3.7 2.3 123 43 5.0
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Table 6. Minearal content in leaf and stem of early maturing soybean grown under the different
environmental conditions at the flowering stage at Hwasong.

Leaf and Planting Growing Mineral content (%)
stem date condition P, O¢ N K;0 Ca0 MgO
April 1 A* 1.01 4.17 2.17 1.37 0.85
B 0.83 4.10 1.84 1.57 1.22
April 10 A 0.92 4.11 2.34 1.20 0.83
Leaf B 0.89 3.85 2.23 1.35 0.96
April 20 A 0.98 4,03 2.29 1.39 0.96
B 0.79 3.87 195 1.25 0.92
April 30 A 0.89 4.20 2.13 1.22 0.88
B 0.78 3.68 2.02 1.25 0.90
April 1 A 0.70 1.73 4.19 1.13 0.91
B 0.55 1.73 3.31 1.15 1.02
April 10 A 0.66 1.50 3.92 1.04 0.90
Stem B 0.64 1.42 3.62 1.08 0.99
April 20 A 0.75 1.40 3.7 1.05 0.96
B 0.55 1.20 3.24 1.04 0.96
April 30 A 0.67 1.62 3.69 1.00 0.96
B 0.48 1.27 3.10 0.96 0.88

*A : Polyethylene film mulch
B : Non muich

8. BATENT SRR

BATEIRS] HHBSE RS R 60149 o] P,
ERES muBol ksl FEAA N, P, K 2ol
¥ Ca, Mge AR Mm@ wolA ‘:;at:—%.
Bleak S"# Clarkson 59 P.EYA sl £
reni, AHE Sol BMAsin +MD NO,-N %
el WMo NO,-N& FHe ki 2
pEe vlaidn d9n = FOE 2L KRE H
&9 P.E#RA &Sl BMY A
o] &t RBolA vl Esigdcty Qs EHE v

£9 BHPRKRY BAE SEY, LHES BME
A R 28 LRk BAE LAY
2ok

T KR W KRHRREE

£ Tol4 wEL REEWIA P.E@Hl Wi
Hel hal AT BEPMAE BELS4S 1 HR
ooy 48 18 @ADL vidHH, Kl
F 48 108 BEuc BUTh HEH ¥ KES
7L Emoz P.EWHE muH el St R

Table 7. Yield components and yield of early maturing soybean by the different growing conditions

and planting time at Hwasong.

Stem Yield of Yield

Growing Planting Length Branches Pots fresh stem index
condition date (cm) per plant per plant and pod )

(kg/10a)

Polyethylene April 1 61 2.7 29.0 1281 92
film April 10 66 1.7 26.3 1556 112
mulch April 20 65 1.4 25.7 1551 112
April 30 62 1.4 24.1 1286 93
April 1 56 1.5 27.4 968 70
Non April 10 60 1.1 23.6 1372 99
mulch April 20 57 1.1 234 1389 100
- April 30 .58 0.9 219 88

1229
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Table 8. Income analysis for early maturing soybean grown under the different growing conditions and

planting time at Hwasong.

Yield of Unit G Managi Incom
Growing Planting fresh stem x.u ross 2ging Income . ©
condition date and pod price profit cxpense (Won) index
(kg/10a) (Won/kg) (Won) (Won) (Won)
April 1 1,281 400 512,400 86,000 426,400 170
Polyethylene Al 10 1,556 350 544,600 86,000 458,600 183
film April 20 1,551 250 389,750 86,000 301,750 120
mulch April 30 1,286 220 282,920 86,000 196,920 78
April 1 968 300 290,400 55,000 235,400 94
Non April 10 1,372 250 343,000 55,000 288,000 115
muich April 20 1,389 220 305,580 55,000 250,580 100
April 30 1,229 220 270,380 55,000 215,380 86

B4 S e maclddsh FTREL FRE o
4 ER7 Q9+d 48 18 BEY A5 19854
o= udHE, ERE LT NEEQ mER 48
208 BE L &8 29%, 50% Hugsld=l
198644+ KN2 PERAS 28%, WumEe 30
% BAR) oA FXE BRE A Sk
uho} o] WBMS) KM ERA wE KWHUE
#e 2Rol4 £RY oz YAk 29 BE
Mol & £xfe] @ 2R7 dddch '85~'86 2
Barge SRS HMEQ WWHE 47 2080 E
(1,389kg~ 1020 M3l PE#E 48 108, 4
A 208 EHEA &% 12% BKAAT 19 B
Hold & ksl ¢t PEWE, ®EE ZT
HRMEBAAS 48 18 BEel TikYel u@ms
slov WMHE 48 18 BES HERA F£XA
ZR} Bild REREE 984 & P.ERERE)
o] ol Aol & Moz 4Pzl

] g3

@Rl A 9 P.EHEA k3 HEKXGY BRiE
s PEHEDHRE M IA HREBSRRER
ol A KBBHRY HH14RE #Rsld 4A 18
Xy 108 MEBez 48 30874 BEsld BR
g BRe o3 g

L whREE 68 LA7AA PEHEA4 1~
5C %2y 68 iy Dlig: mEREsr & R
7k gisi=h

2 P.EWE S @iRd ks tEkASE) ¥
St HMERE Paided

3. P.E®#E &k HRWE 5168, BAESe
3~58 Helch

4. BATENY) E4E, EERIENHE P.E #EA
BmsEde BE ¥ BEES Boidd

5. BATENR HmaasiT R P.EWENA NP, K
o ®igRol E9kch

6 FIWEE morE 48 208 BE(1,389ke”
10a)el W3] PE#SE 4A 108, 4R 208 &H
o] £4& 12% M=l HBL WEE 48 20
B BE(250FY9/1029 8l PEWE 48 18,
48 108, 4A 208 EEHH £& 70, 83 20
% xokeh

7. P.E®E, BWE ¥ X4 48 18
Bl Figksigd ey MEES BB EXM HRER
o] BRI Hild w2HEEE 4 P.E #ER
7t Bl

3l A X W

1 Black, A.L.and B. W Greb. 1962 Nitrate
accumulation in soils covered with plastic
mulch. Agron. J. 54 : 366.

2 A E - §UF - AT, 1975 23 AsiHA
Aoy, dAd B : 249-256.

3 BAE. 2N - ALY - 25d - F5-. 1975
vl Z7al Teloldal A A, LA
» : 187-202

4, Clarkson, V. A. 1960. Effect of black polye-
thylene mulch on soil and microclimate tem-

perature and nitrate level. Agron. J. 52(6) :

-117-



307—~309.
5. AulgteolEs ol 1979 ulIBERKE

2o} BATEBES W Ritel MY HR. @R
24(4): 71-82

6 X, 1963 MIBAR: 322-323

7. &fAB. B, 1986, WAMKI A i
T yEE R BEEKER Ve BB @
#EEE 31 (8): 260—269.

B EHE - #AR - £58 « BIKR. 1986 XTH
el Bg L. L T RERY Bl &%
o wRel oA = B EHRXE 28(2):
137-141

gv - L] b4 . 1986 %%ﬁl

Aol A AR, 2 XT BHEALE A vy
WA AR iR vlA e 2R AR
RXE 28(2):142-146.

10 FH - G, 1985 sl il SRR E Y
BREFEel L BBy B 3See
48 vlA = 8. @EE 30(3): 334339,

1L 2&2 &8l - 24 Feolds. 1982 3,9,
Sl g vidHYESH AP, Al

241-249,
12 $dd « ¥ 1977 TF sS04, 747
Wy : 373376

13 $9d-973d - 2047, 1985 R g P.E
A& ey sl gAY, F7ldn: 148-152

-118-



