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Effects of Polyethylene Mulch and Levels and
Placements of Nitrogen on Soil Properties
and Sweet Corn Growth

Suk Soon Lee* and Jun Ho Back*

ABSTRACT

A sweet corn hybrid, Honey Bantam, was planted on 24 May, 1984 in a silty clay loam soil to investigate
the effects of polyethylene(P.E.) mulch and different levels and placements of Nitrogen(N) on soil properties
and sweet corn growth. A split-split plot design with three replications was employed;P.E. mulch and bare soil
were main plot, N levele of 8, 12, 16, and 20 kg/10a were subplot, and band and broadcast of fertilizers were
sub-subplots.

At early growth stage soil temperature under P.E. mulch was higher than that in bare soil by 5-10°C, but the
differences decreased as plant growth advanced. Soil hardness increased with soil depth while P.E. mulch reduc-
ed soil hardness probably by holding high soil moisture. Soil pH decreased up to the 6th week after planting
and then increased in bare soil, but it contineously decreased up to the 8th weeks under P.E. mulch regardless
N levels and placements. Electrical conductivity(EC) of soil increased up to the 6th weeks after planting and
then decreased in all treatments except broadcast of fertilizers under P.E. mulch where EC increased contine-
ously. Generally, soil EC under P.E. mulch was higher than that in broadcast. Broadcast of fertilizers did not
affect emergence of seedlings in all N levels under P.E. mulch and bare soil, but band of fertilizers at all N levels
under P.E. mulch and higher levels of N in bare soil reduced emergence rate significantly. Percent stand was
possitively correlateq with soil EC and it strongly influenced the number of marketable ears. Plant growth was
enhanced and silking date was earlier by 14-19 days under P.E. mulch compared to bare soil probably due to

increased soil moisture, reduced soil hardness and higher soil temperature.
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Fig. 1. Changes in soil temperature under clear

P. E. mulch and bare soil at the 5cm soil
depth at 15:00 hour.
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Fig. 2. Soil hardness at the soil depth of 0, 5
and I0cm 1 and 3 days after rainning
under the P.E. film mulch and bare soil.
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Fig. 3. Changes in soil pH under the P. E. film

mulch and bare soil at different levels and
placements of nitrogen application.
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soil at different levels and placements
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Table 1. Emergence rate, plant height and number of leaves on main culmn, silking date. and yield
of sweet corn at different levels and placements of nitrogen under P. E. mulch and bare
soil.

N level Emergence Plant height No.of leaves Silking No. of ke-
(kg/10a) N Placement O AB(aD 40 DAD ~  stant  tal o Hon
8 Band 55.0bc? 27.9¢f 6.2de  July 2dbc  3,666bc
Broadcast 71.7ab 31.7e 6.6d July 22b 4,767 ab
12 Band 75.0 ab 33.9e 6.8d July 23bc  5.001ab
Bare soil Broadcast 63.3ab. 28.1ef 6.4d July 23bc 4,233ab
16 Band 35.0d 24.8ef 6.0de  July 22b 2,333d
Broadcast 56.7 abc 30.0ef 6.5d July 24 bc 3,767 abe
20 Band 23.3d 20.8f 5.4e July 26¢ 1,567d
Broadcast 56.7 abc 32.3e 6.6d July 22b 3,767 abc
8 Band 26.7d 54.0d 92¢ July 10a 1,767d
Broadcast 76.7a 57.5¢d 9.2¢ July 10a 5101 a
12 Band 38.3cd 70.6a 10.8a July 7a 2,567cd
P.E. mulch Broadcast 71.7ab 65.9abc 10.1abc  July 9a 4,767 ab
. 16 Band 2L7d 55.7d 93bc  July 10a 1,6674d
Broadcast 60.0 ab 60.3bcd 95bc  July 9a 4,000 ab
20 Band 26.7d 69.4ab 10.3ab  July 7a 1,767d
Broadcast 63.0 ab 580cd 95bc  July 10a 4,234 ab

1> DAP; Days after planting

» Means within a column followed by the same letter are not significantly different at the 5% level

by Duncan’s New Multiple Range Test.
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