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Effects of Mulching Materials on Physical Properties
of Soil and Grain Yield of Sesame

Wook Han Kim* and Byung Hee Hong *

ABSTRACT

This experiment was conducted to investigate the effect of mulching materials on the emergence rate, root
dry weight and grain weight of sesame using variety Poong Nyun Ggae and also their effects on physical pro-
perties of soil, evapotranspiration and weed growth on the respective plots were studied.

The effect of soil water holding capacity at mulching with polyethylene film and straw increased 5.4%,
2.8% to non-mulched plot respectively. The maximum soil temperature was raised up to 4°C by applying clear
film and was dropped down to 7°C by straw. The minimum soil temperature was raised up to 2°C by clear film
and was dropped down to 3°C by straw. In the early stage, the soil physical properties of clear film mulching
were better than those of non mulching, and so was in emergence rate. In the late stage, soil strength was high
at non mulching, and soil porosity, soil aeration and water infiltration rate were high at film and straw mulch-
ings. Total root dry weight was great at clear film mulching, and root dry weight was concentrated mainly
in the upper 10 cm of soil profile. The amount of weeds collected was the least at black film mulching. There
were of little difference in evapotranspiration among treatments. The grain yield of sesame was increased to

57% by polyethylene film and 25% by straw mulching.
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Fig. 1. Relationship between the soil water po-
tential and electric resistance.
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Fig. 2. Relationship between the soil water po-
tential and soil water content.
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Fig. 3. Distributions of precipitation during se-
same cultivation.
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Table 1. Emergence rate and soil physical properties among mulching treatments.(Early stage)

Soil water Soil temperature(C) Emergence Soil Soil
Treat. potential rate strength porosity
(bar) Max. Min. (%) (mm) (%)
Non mulching —-0.2 29.0 16.3 41.7° 13.50* 50.34*%
Clear vinyl mulching —-0.1 334 17.9 92.9° 4.74"% 53.06*
Black vinyl mulching —0.1 28.9 15.9 59.0° 2.99* 53.74*
Straw mulching —-0.1 22.0 138 10.0°® 3.08" 52.07*

Within columns followed by a same letter are not significantly different at the 5% level of pro-

bability.

— 263 —



C, BavddAE 289¢C, AHARE 220C, 84
AERE 290 CEA HEA et BYud
AEANA B 4C wdod, APGARA A= £3]8
7C @tk olv A AV RAHE B&Hx
BERE KSe Rk ezA tRREE dF= &
e t Ader A BhREHES FHIC
HAEE 179CE 7M1 ko, B#E, REy
dHAE, dHYEY] JHeR Jorzd ¥dHAR
£ 24K5R Wl AEARY SERES kA %R
B2l Eodos, BhRSHMEL & REES &
% 2~4 A Jeistn, REHEL FE 8HE
of VGEE (Y 5) ol &KFE ¥ BREMEC &

¢ Clear vinyl mulching
: Black vinyl mulching
: Straw mulching
: Non mulching

w
w
1

x O ® o

25

T

15|

Soil temperature (C)

1 1 1 i It 1 1 It 4 I

16 18 20 22 24 02 04 06 0
Time (hour)

1012 14 16

Fig. 5. Daily variation of soil temperature at 5
cm depth of soil.
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Table 2. Soil strength at 0, 10, 20cm soil de-
pths under mulching treatment.(mm)

Soil Depths(cm)

Treatment Py = 0%
Non mulching 198* 176" 22.8*
Clear vinyl mulching 6.4° 12.0° 8.6°
Black vinyl mulching 11.0* 132° 11.2°
Straw mulching 16.6* 17.2® 164°

Within columns followed by a same letter are

not significantly different at the 5% level of

probability.

* **: Significantly at 0.05 and 0.01 level of
probability respectively.
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Table 3. Changes of soil aeration among tre-

atments. (em/sec)
Treatment E?:é}é Is‘f;;
Non mulching 2.09 1.07
Clear vinyl mulching 4.64 3.80
Black vinyl mulching 405 322
Straw mulching 312 2.51
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Fig. 7. Root dry weight at 10, 20, 30, 40cm
soil depths under mulching treatment.
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Table 4. The amount of weeds collected during sesame cultivation.

Dry wt. (unit : g)

Treatment Early stage Middle stage Late stage Sum
Non mulching 12.53 39.60 46.86 98.99
Clear vinyl mulching - 12.00 15.48 27.48
Black vinyl mulching 047 0 0 0.47
Straw mulching 0.86 10.65 13.62 2513
* : application of herbicide
Investigation area : 60cm X 40cm
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Table 5. Mulching effects on the evapotranspiration and grain yield.

N-M S—M C—-M B—M
AET(mm “day) 2.21 2.21 2.24 219
TET(mm  110day) 24275 24314 246.85 242.21
Grain yield(kg.10a) 67.70 85.56 109.31 100.85
(100.00) (126.38) (161.46) (157.80)

N—M : Non mulching

S —M : Straw mulching

C—M : Clear vinyl mulching

B—M : Black vinyl mulching

AET : Average Evapotranspiration

TET : Total Evapotranspiration

Table 6. The relationship between grain yield and its related characteristic at different treat-
ments. (Harvesting time)
Soil Soil Infiltra- Air per- Weed Root Grain
Treat. strength porosity  tion rate meability  weight weight yield
(mm) (%) (cm ./ min) (cm sec) (g) (g) (Kg./10a)
Non mulching 19.8* 50.72"° 0.036° 1.07¢ 98.99 1.3287¢ 67.70*
Clear vinyl mul- 6.4 5283*  0072° 380° 2748  38251°  100.31°
ching
Black vinyl mul- ) gs 5148* 0063 322° 047  23332°  106.83°
ching
Straw mulching 16.6* 51.60° 0.047* 2.51* 25.13 1.3496 ¢ 85.56*°
Within columns followed by a same letter are not significantly different at the 5% level of

probability.
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Table 7. The analysis of variance for the plant and soil characteristics among treatments.

Source of variation D. F. M. S.

Emergence rate (%) 3 3174.40**
Soil strength (mm)
Planting time 81.10 **
Harvesting time 3 176.58 **
Soil porosity (%)

w

Planting time 3 10.89*

Harvesting time 3 3.39
Infiltration ratey(cm/min) 3 0.00052
Air permeability (cm /sec) 3 1.98
Root weight (g x 10%) 3 27604.47 **
Yield (Kg,/10a) 3 1100.68*

*  ** . Significant at 0.05 and 0.01 level of probability respectively.

Table 8. Correlation coefficient matrixs showing the relationship among treatments in four mul-

chings.
Soil Infiltration Soil Root Grain yield
aeration rate porosity weight (Kg./10a)
Soil strength (mm) —0.9439** - (.8229%* —0.4302 - 0.9631** —(0.8133**
Soil aeration(em.sec) 0.9151% 0.6601 0.8271 % 0.9719 **
Infiltration rate (cm, min) 0.8288 % 0.7072% 0.8898 **
Soil porosity (%) 0.5711 0.6504
Root weight (g) 0.7578*

* **%: Gignificant at 0.05 and 0.01 level of probability.
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