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Chemical W_eed Control in Sweet Corn!

Umporn Suwannamek?

Weeds constitute one of the major
problems in growing corn'in Thailand.
The general practices for controlling
weeds are hoeing and hand weeding,
operations that are time consuming and
expensive. In the lowlands of Bangkok
and neighboring areas, sweetcorn is plant-
ed in raisedbeds to prevent flooding dur-
ing the rainy season. This method of cul-
tivation does not allow the usual types of
mechanical weed control. Chemical
weed control, on the other hand, may
prove effective and economical,

The use of herbicides in controlling
weeds in commercial corn plantings has
become a common practice particularly
in the United States. Simazine, one of
the first effective selective herbicides
used in corn, was developed in Switzer-
land. Field tests of this herbicide in
the United States in 1956 indicated that
season-long weed control can be obtain.
ed without crop injury (Klingman, 1961).
Subsequently other preemergence her-
Randox T
and diuron appeared, and the littera-

bicides such as atrazine,

ture on these as well as other herbici-
des has mounted. Noll (1961) report-
ed that simazine at 4 lbs. per acre,
and atrazine at 3 lbs. per acre produc-
ed 100 percent weed control in sweet
corn and gave significantly higher yields
than the unweeded control. Trevette
and Littlefield (1962) showed that among
several herbicides tested, atrazine at 2
Ibs. and Niagara 5778 [2, 4-dinitro-6
-(2-propyl) phenyl acetate] at 8 1lbs.
gave complete control of annual broad-
leaves and grasses and produced the
highest corn yields. In lowa band ap-
plication of atrazine and CDAA: TCBC
equaled the performance of shallow cul-
tivation and was superior when wet
weather delayed or interfered with shal-
low cultivation (Staniforth and Lovely
1964). Stroube and Ascheman (1961),
Vega et al (1964), Wilcox (1963) and
Wilkerson (1961) have demonstrated the
effective control of weeds in corn with
Other re-

ports reflect similar results and need

both simazine and atrazine.

not be cited here.

1. This study was conducted under the auspices of the Kasetsart/Hawaii University
Contract in cooperation with USOM/Thailand (KU/UH Project No. 6).

2. Horticulture Department, Kasetsart University.
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Despite the rapidly growing world
literature on herbicide research, no re-
port on chemical weed control of corn
in Thailand is available. In the fall
of 1962 a research program on chemi.
cal weed control in horticultural crops
was initiated at Kasetsart -University.

In the research reported here, an attempt -

was made to establish the efficacy of
several preemergence herbicides in con-
trolling corn weeds under the condi-
tions prevailing in Bangkhen, Bangkok.

MATERIALS AND METHODS

Five experiments were conducted
during different seasons of the year on
heavy clay soil in Bangkhen, Bangkok.
Each experiment was arranged in a
randomized complete block design with
4 replications except for the first experi-
ment which comprised 3 replications.
The experimental unit was 3x 7 meters
and contained 35 hills spaced 50x100cm.
Before seeding duck manure at the rate
of 4 kg./w? was worked into the soil.
Herbicides were sprayed one or two
days after seeding. The sprays were
applied at approximately 30 psi. with
a knapsack sprayer using double 85 de-
Within 10 days
after germination corn seedlings were
thinned to 3 plants per hill. Nitrolime
(21% N) at the rate of 30 g./ hill was
applied after thinning, and 10-10-10
and 5-10-10 fertilizers at the rate of
30 g /hill were applied 10 and 20 days
after thinning respectively. The plants
were irrigated twice daily except in the

gree tee jet nozzles.

rainy season.
The variety, Hawaiian Sugar, was
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used in all tests. Observations op weed
control were made 1 and 2 months af.
ter herbicide application. The corn was
usually hervested about 2 months after
sowing, and vyields were statistically
analyzed to determine phytotoxic effects.

The first experiment was initiated
at the beginning of the rainy season
on May 17, 1963, and included sima-
zine and atrazine at 1, 2 and 4 1bs.
per acre, and Dacthal at 3,6 and 9 1bs.
per acre. Harvesting of corn was com-
pleted on July‘23, 1963.

The second experiment was con-
ducted during the rainy season. Corn
seed was sown on August 21, 1963 and
herbicides were applied the following
day. Simazine and atrazine at 1, 2,
and 4 1lbs. per acre and Randox T at
2,4 and 8 qts. per acre comprised’ the
herbicide Harvesting of
corn was completed on October 26,

1963.

freatments.

The third experiment was conduc-
ted during the cool and dry season.
The corn was seeded on November 26,
1963 and harvested on February 2,
1964. The herbicide treatments were
identical to those of the second experi.

ments.

The fourth experiment was con.
ducted during the hot and dry “summer”.
Seed was sown on April 6, 1964. At
razine at 1,2 and 4 1bs. per acre,
Randox T at 2, 4 and 8 qts. per acre
and Tordon at 0.6, 1.2, and 2. 4 fi. oz
per acre comprised the herbicide treat
ments.  The corn was harvested on

June 8, 1964.
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~The fifth and final experiment was
initiated daring the wet season. The
corn was sown on July 4, 1964, and
harvested on September 7, 1964. At
razine at 1, 2 and 4 lbs. per acre,
Randox T at 2,4 and 8 qts. per acre
and Tordon at 1.2, 2.4 and 4.3 fl. oz.
per acre were included.
RESULTS
First Experiment

Table 1 summarizes the results of
this experiment. Excellent weed con-
trol was obtained with both simazine
and atrazine at 4 lbs. per acre. At the
lower concentrations, atrazine appeared

Table 1. The effect of simazine, atrazine

to be more effective than simazine. At
2 lbs. per acre atrazine gave good con-
trol until the time of harvest of corn.
Atrazine showed no injury to corn,
whereas simazine at 4 lbs. per acre re-
duced sced germination and appeared to
suppress plant growth and reduce yield,
although differences were not statisti.
cally significant.

Dacthal resulted in a fair weed
control but caused severe injury to corn
at the higher concentrations.

No significant differences in corn
yield were observed between the hand
-weeded controls.

and Dacthal on weeds and sweet corn

Treatment % Germination Deg. of weed control® | Av. yield
lbs. per acre of corn 6/16/63 7/18/63 kg.
Simazine 1 98.3 1.7 1.0 23.1

2 97.7 2.6 1.0 21.5

4 78.3 4.0 40 19.2

Atrazine 1! a8.3 4.0 2.0 20.8

2 94.0 4.0 30 20.7

4 96.0 4.0 4.0 22.0

Dacthal 3 787 2.0 1.0 20.0
6 78.3 2.6 1.0 14.4

9 26.7 3.0 2.0 13.3
Control—not weeded 100.00 1.0 1.0 20.8
Control—hand weeded 98.3 4.0 4.0 22.3
LSD 5% 7.16

* 4=excellent, 3=good, 2=fair, 1=poor

Second Experiment

As in the previous experiment
excellent weed control was obtained
with both simazine at 4 1bs. per acre
(Table 2). Again at the lower concentra-
tions atrazine was much more effective
than simazine. No phytotoxic effects

were noted for atrazine. With simazine
at 4 1bs. per acre, however, seed germi-
nation was reduced.

Randox T gave good to excellent
control at the higher concentration of
8 qts. per acre. It was not as effec-
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tive at the lower concentrations.

Yield data for

experiment

Suwannamek: Ghemical Weed Control 91

were invalidated due to heavy bacte-

rial infestation on the young plants.

Table 2. The effect of simazine, and Randox T on weeds and sweet corn

T % Germination Degree of weed control”
reatment f
ot comn 9/21/63 10/21/63

Simazine 1/acre 99.0 2.2 1.0
2/acre 98.8 2.3 1.0

4/acre 84.2 4.0 4.0

Atrazine 1l/acre 98.2 3.5 2.0
2/acre 99.8 40 3.0

4/acre 98.5 4.0 40

Randox T 2qts./acre 97.5 2.2 1.0
4qts./acre 97.2 2.7 25
8qts./acre 96.8 4.0 3.0
Control—not weeded 99.0 1.0 1.0
Control —hand weeded 98.5 4.0 3.5

* 4=excellent, 3=good, 2=fair, 1=poor

Third Experiment

The results of the third experiment

Also atrazine at 2 1bs. per acre showed

adequate contr

ol.

No phytotoxicity of

are shown in Table 3.

Like the pre-

vious experiment simazine, atrazine and
Randox T at the highest concentrations
gave highly satisfactory weed control.

atrazine was evident. Simazine at 4 1bs.
per acre, however, significantly reduced
the yield of corn, but at 1 Ib. per acre,
it produced the highest yield,indicating
a possible stimulatory effect.

Table 3. The effect of simazine, atrazine Randox T on weeds and sweet corn.

Treatment Degree of weed controt* Av. yield
12/26/63 1/27/64 kg.
Simazine l/acre 3.5 2.1 23.8
2/acre 38 2.2 21.8
4/acre 4.0 3.5 19.3
Atrazine ljacre 3.8 24 228
2/acre 4.0 34 23.6
4facre 4.0 4.0 23.8
Randox T 2qts./acre 3.5 2.2 21.9
4qts./acre 3.7 26 23.5
8qts./acre 4.0 3.0 21.4
Control—not weeded 3.0 2.1 21.4
Control—hand weeded 4.0 3.4 231
LSD 5% 2.36
1% 317

* 4=excellent, 3=good, 2=fair, 1=poor
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Fourth Experiment

Atrazine at 4 lbs. per acre com-
pletely controlled weeds from the time
of planting to harvesting of corn (Table
4). Atrazine at the lower concentra-
tions and Randox T at 8 qts. per acre
gave good control, while Tordon at the
highest concentration of 2.4 fl.oz. per
acre gave ouly fair to good control. It
appeared that the concentration of Tor-
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don was not high enough to effectively
control weeds.

Although slight, the reductions in
yield through the highest concentrations
of atrazine and Randox T were statisti.
Atrazine at 2 |lbs.
per acre gave no significant reductions
in yield. The differences in yield be-
tween the hand-weeded and unweeded

cally significant.

controls were significant.

Table 4. The effect of atrazine, Randox T and Tordon on weeds and sweet corn

Treatment % Germination | Degree of weed control® Av. yield
of corn 5/6/64 |  6/a/64 kg.

Atrazine 1/acre 90.8 3.5 2.5 24.6
2/acre 85.2 4.0 34 23.6
: 4/acre 87.5 4.0 4.0 22.1
Randox T 2qts./acre 91.7 1.5 15 24.2
4qts./acre 80.8 2.7 1.9 23.5
8qts./acre 89.4 3.2 3.2 22.4
Tordon 0.6 fi.oz./acre 85.5 1.9 1.2 22.0
1.2 fl.oz./acre 90.3 2.6 - 1.7 232
2.4 fl.oz.[acre 88.3 3.2 2.5 229
Control—not weeded 88.6 1.6 0.0 22.3
Control-hand weeded 87.8 1.6 4.0 24.6
LSD 5% , 1.51
1% N.8. 20.2

* 4=excellent, 3=good, 2=fair,

Fifth Experiment

Atrazine at 4 lbs. per acre once
again completely controlled weeds from
the time of planting to harvesting of
corn. The lower concentrations of 1 and
2 lbs. per acre also were highly effec-
tive.

Tordon at 4.8 fl.oz. per acre gave
complete control of weeds, and at
2.4 floz. per acre gave good to ex-

cellent control. Randox T was effective

1=poor, O=very poor

at the highest concentration of 8 qts-
per acre, but not as effective at the
lower concentrations.

The reduction in yield with atra-
zine at the highest concentration was
not statistically siguificant, but approa-
ched the 5% level of significance. On
the other hand, Tordon at all
trations significantly reduced corn yields.
No phytotoxic effects of Randox T were:
observed in this test.

concen-
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Table 5. The effect of atrazine, Randox T and Tordon on weeds and sweet corn
Treatment Defree of weed control® Av. yield
8/9/64 9/3/64 kg.
Atrazine 1lacre 39 3.0 26.2
2/acre 4.0 3.6 - 25.4
4/acre 4.0 4.0 ‘ 24.7
Randox T 2qis Jacre 1.9 1.2 25.9
4qts.facre 2.6 2.2 27.1
8qts lacre 3.8 3.5 27.0
Tordon 1.2 fl.oz./acre 2.8 2.4 24.2
2.4 flioz./acre 3.5 3.3 24.2
4.8 fl.oz.Jacre 4.0 4.0" 20.7
Control—not weeded 0.0 0.0 26.5
Control—hand weeded 0.0 4.0 27.2
LSh 5% 2.74
1% 3.69

* 4=excellent, 3=good, 2=fair, 1=poor, O=very poor

DISCUSSION

Simazine and atrazine at 4 lbs. per
acre, Randox T at 8 qts. per acre and
Tordon at 4.8 fl.oz. per acre resulted
in complete to nearly complete control
of weeds from the time of planting to
harvesting of sweet corn. Atrazine has
been particularly outstanding in giving
complete weed control consistently. Even
at the lower concentrations of 1 and 2
lbs. per acre atrazine resulted in ad.
equate weed control and was superior
to simazine at those concentrations. Ac-
cording to Vega et al (1964) in the
Philippines simazine is much more eff-
ective than atrazine during the rainy
season. However, in the present series
of experiments conducted during both
wet and dry seasons atrazine consistent-

ly performed better than simazine. The

type of soil undoubtetly greatly affects
the results.

Phytotoxic effects were noted, parti-
cularly at the highest concentrations of
herbicides applied, but results varied
slightly among the experiments, probab-
ly due to seasonal differences. In the
first experiment Dacthal showed severe
injury to corn and therefore it was eli-
minated in the subsequent experiments.
Simazine at 4 lbs. per acre caused re-
ductions in seed germination and yield
of corn.  Wilkerson (1961) observed
that yields were significantly reduced
at 2 lbs. per acre. It might be noted
that simazine at the lowest concentra-
tion of 1 lbs. per acre, although inef-
fective in controlling weeds, showed a
tendency of increasing yields. The sti-
mulatory effects of lower concentrations
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of simazine have also been demonstra.
ted in orchids (Murashige, et al 1963).
Considering the fact that simazine aff-
ects seed germination, suppresses growth
and reduces the yield of corn at 4 lbs.
per acre and does not adequately con-
trol weeds at the lower concentrations,
it cannot be readily recommended for

corn in the Bangkok region.
1
No phytotoxicity of atrazine was

'

detected in the early experiments. How-
ever, in the fourth and fifth experi-
ments slight but statisticélly significant
reductions in yield occurred at the high.
est concentration, but not at the lower
concentrations. Randox T generally did
not exhibit phytotoxicity although in
the fourth experiment a slight reduction

in the yield of corn was noted at the

highést concentration. Tordon showed
tendencies toward reducing yields. In
the fifih experiment all three concentra-
tions showed significant reductions in
yield.  Although further tests are re.
quired to definitely establish the phy-
totoxibity” of Tordon to corn, the tests
conducted do not encourage its use on

corn in the Bangkok area.

From the practical standpoint, it
is not necessary to keep the corn plants
free of weeds for the entire period
from seeding to harvesting. If the plots
are free of competing weeds during
the first four to five weeks from sow-
ing, the corn plants will be large
enough to provide shade and prevent
the extensive growth of weeds until

harvest time. Therefore instead of us-
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ing 4 lbs. per acre of atrazine to ob.
tain complete control of weeds, 2 and
even 1 lb. per acre should suffice in
obtaining satisfactory weed control. Furt.
hermore, at these concentrations phyto-
toxicity may not be encountered.  Sj.
milarly Randox T at 4 qts. per acre in.
stead of 8 qts. per acre might be re.
commended.

In most of tke experiments con-
ducted, no significant differences in
yield were obs‘eryed between the un.
weeded and hand-weeded or chemically
controlled plots. This can probably be
atlributed to the fact that geuerally
neither water nor ferti]ily‘was limiting,
and the plot variability did not allow
the statistical detection of small differ-
ences. When water and fertility stresses
are severe, weed control will probably
result in greatly increased yields.
SUMMARY

A series of experiments was con-
ducted at Bangkhen, Bangkok to deter-
mine the herbicidal effects of simazine,
atrazine, Dacthal, Randox T and Tordon
in various concentrations in corn plant-
ings. The results can be summarized
as follows:

1. Simazine and atrazine at 4 lps.
per acre, Randox T at 8 qgts. per acre
and Tordon at 4.8 fl.oz. per acre gave
complete to nearly complete control of
weeds from the time of seeding to har-
vesting of corn.

2. Atrazine at 1 and 2 lbs. per
acre, Randox T at 4 qts. per acre and
Tordon at 2.4 fl.oz. per acre gave ad-

equate control. Dacthal at the highest
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concentration of 9 lbs. per acre resulted
in fair weed control.
3. Dacthal at 9 lbs. per acre cau-
sed severe injury to corn.
4, Simazine at 4 lbs,
affected seed germination, suppressed

per acre

arowth and reduced the yield of corn.
Tordon also displayed phytotoxic effects.

5 In some experiments slight re-
ductions in yield were observed for
both atrazine and Randox T at the
highest concentrations nsed.
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