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Effects of Sesbania Mulch and No-Tillage Practices on
Weed Management and Yield of Forage Corn

Yi-Chuan Chiu Wen-Fu Tsai

Department of Agronomy, National Taiwan University

Taipei, Taiwan, ROC

Abstract

This experiment was conducted to investigate the effect of sesbania
(Sesbania roxburghii Merr.) mulch and no-tillage practices on the agronomic
characters, weed coverage, yield and forage quality of forage corn (Zea may L, cv.
Tainan 19) at the Agriculture Experimental Farm, National Taiwan University.
The cover crop sesbania was seeded immediately after the first crop of rice
harvested. After two months of growth, it was killed by the herbicide glyphosate
and used for mulch. The forage corn was then planted without tillage. Two
preemergence herbicides, alachlor and atrazine, applied as tank-mix, were also
included in the experiment.

During the growth period of forage corn, broadleaf weed species were found
dominant in the field, such as aligator alternanthera (Alternanthera philoxeroides),
nodding burnweed (Erechites valerianaefolia), black nightshade (Solanum nigrum)
and thorn amaranth (Amarathus spinosus). The grass weeds such as barnyardgrass
(Echinochloa crusgalli), goosegrass (Eleusine indica) were also found but less in
number. Weed coverage was lowest (4~5%) in no-tillage treatment in combination
with the application of preemergence herbicides. No-tillage and sesbania mulch
treatment without the application of preemergence herbicides also obtained a
relatively low weed coverage (11.7%). These results indicated that cover crop
mulch and no-tillage treatments could reduce weed growth in the corn field.

The plant and ear heights, chlorophyll content, and total digestible nutrient of
forage corn were not different significantly among treatments. Sesbania mulch in
combination with no-tillage practice obtained the highest fresh yield of 43.2
Mg/ha. It was aso found that forage corn plants contained relatively higher
nitrogen in all the sesbania mulch treatments.

Key words: Forage corn, mulch, no-tillage, sesbania, weed coverage.
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A
B
C
D
6mx4.5m
8 20 70cm x 20 cm
1997 8 14
(25 kg/ha)
10 9 (1.6 a/hq)
10 16
( ) (1.4+16
kg ai/ha)
90-50-50
1 m?
65
0~100% 0% 100%
% 6
5 Arnon®” (
) ( ) 24
( ) 60
Kjeldahl
Japan Pioneer Hybrid Co. (14) (total
digestible nutrient) ( ) x0582 ( x0.85)
x100%
(mg/gdry wt)x  (g)
SAS(lQ)

(Duncan’s new multiple range test)
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1997 8 28.6
10 24 26 8 587.4 mm 9
10 506 mm 26.5mm
9~10 10 16 1998

2 10 1 12 1 2

219 181 161 16.6 182 11 12 1

2 375 72.1 138.7 424.5 mm 672.8 mm
1 2

1997 81.3%

82~88 cm m?

130 m? C 1.93 D
143 ()

Table 1. The plant height, plant density and fresh yield of the cover crop
sesbania at time of glyphosate spraying

Plant height Density Shoot fresh wt.
Treatment () (plant/m?) ()
ct 88.8 132 1.93
D 82.8 127 1.43

! See “Materials and Methods” for interpretation.

10 16 85
50% 105

( ) 79~87
9% ( ) A B C
D 317 299 300 283 ( )
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Table 2. Plant and ear height, chlorophyll content, and total digestible nutrient
(TDN) of forage corn under different treatments

Ear height  Plant height Leaf chlorophyll TDN
Treatment (cm) at harvest At silking (%)
(cm) (mg/g fr wt)
Al 87.3a" 202.3a 3.17a 62.7a
B 83.3a 202.2a 2.99%a 62.4a
C 84.2a 202.3a 3.00a 61.9a
D 79.8a 201.3a 2.83a 62.0a

1 See “Materials and Methods” for interpretation.
% Means within each column with the same letter are not significantly different
at 5% probability level according to Duncan’s new multiple range test.

118
A B C D
( ) 379 382 398 432 D
( ) D
97.5 A B C
« )
Table 3. Fresh and dry yield of forage corn plant
Treatment Freshyield Dry yield
Leaf blade Culm Husk Ear Whole plant
-Mg/ha- - g/plant------------------

Al 37.94° 250a 36.7a 132a 8la  80.5a

B 38.2a 25.3a 39.0a 14.0a 5.6a 80.7a

C 39.8a 26.0a 40.8a 13.4a 6.3a 84.0a

D 43.2b 29.6b 46.3b 16.7a 7.7a 97.5b

1 See “Materials and Methods” for interpretation.
2 Means within each column with the same letter are not significantly different at
5% probability level according to Duncan’s new multiple range test.
Jone @ Pphillips)
Aldarby
Raimbault

Lowery® ©
(18) (%)
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Decker @ Dou Fox®

65 (Alternanthera
philoxeroides) (Erechites valerianaefolia) (Solanum
nigrum) (Amarathus spinosus)

(Echinochloa crusgalli) (Eleusine indica)( )
31.3%( )
4%
11.7%
Coffman and Frank®
(smazine) (1.1+2.2+2.2 kg ai/ha)
(1.1+1.7+2.2 kg ai/ha) Yenish ¥
Teasdale®
Yenish @9
65
Table 4. Weed coverage and major weed species in forage corn field 65 days after
planting

Treatment Weed coverage (%)  Major weed species
Alternanthera philoxeroides, Erechites

Al 31.38° valerianaefolia, Amarathus spinosus,
Solanum nigrum, Echinochloa crusgalli
B 4.0b A. philoxeroides, E. crusgalli
A. philoxeroides, E. valerianaefolia, A.
4.8b . o .
spinosus, Eleusineindica, E. crusgalli
D 11.7b A. philoxeroides, E. valerianaefolia, A.

spinosus, S nigrum, E. crusgalli
1" See “Materials and Methods” for interpretation.
2: Means within each column with the same letter are not significantly different at
5% probability level according to Duncan’s new multiple range test.
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A B C D 158 171 16.8 16.6 ( )
( ) 24~26  22~24
9~12
( x )
1,275~1,616 ( ) (A)
180.6
(D)
Table 5. The nitrogen content of each parts of forage corn plant at harvest
Leaf blade Culm Husk Ear  Whole plant
Treatment ~ --------memm- mg/gdry wt = e
Al 2448 9.3a 10.9a 223a  15.8a
B 23.9a 10.4a 12.4a 24.0a 17.1a
C 26.2a 10.3a 11.5a 24.6a 16.8a
D 26.1a 9.8a 12.0a 24.7a 16.6a

! See “Materials and Methods” for interpretation.
2 Means within each column with the same letter are not significantly different
at 5% probability level according to Duncan’s new multiple range test.

Table 6. The total nitrogen content of each parts of forage corn plant at harvest

Leaf blade Culm Husk Ear Whole plant
Treatment  --------—--—-—- mg/plant dry wt =~ cmmememeee
Al 610.0a° 341.3a 143.9a 180.6a 1275.8a
B 604.7a 405.6ab 173.6 a 134.4a 1378.3a
C 681.2ab 420.2b 154.1 a 155.0a 1410.5ab
D 772.6b 453.7b 200.4 a 190.2a 1616.9b

! See “Materials and Methods” for interpretation.
% Means within each column with the same letter are not significantly different
at 5% probability level according to Duncan’s new multiple range test.

ABCD 62.7
624 619 62.0%( 2)

@

9.9~10.6%( X 6.25)
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