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ON WEED GROWTH AND CORN PRODUCTIVITY
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and
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SUMMARY

Atrazine and dalapon are used as post-emergence herbicides in corn. Dalapon is also recom-
mended as a pre-plant soil treatment for soybean. However, the high rates of atrazine used with
pre-emergence applications in corn result in the build-up of residues which adversely affect the
ensuing crops of the rotation. The application of low rates of atrazine in such grain/legume
rotation is desirable. The use of spray oils as an adjuvant in atrazine/dalapon mixtures would
therefore be advantageous since the oil increases the post-emergence activities of atrazine, The
current trial was conducted to determine the optimum levels of atrazine and dalapon, in an oil/
water emulsion, consistent with proper weed control and good corn production under
Chaguaramas conditions.

A simple randomised block design trial was conducted on weeds in corn {var. X-3048)
grown at Tucker Valley, Chaguaramas. There were 14 treatments, replicated three times in
three blocks and included four rates of a atrazine {0 to 2.24 kg. a.i. per hectare); in factorial
combination with three rates of dalapon {0 to 1.12 kg. a.i. per hectare); giving 12 treatments,
and two controls; an unweeded and a weed-free achieved by paraquat applications. The atrazine
and/or dalapon were carried in oil/water ernulsions, and applied post-emergence to the weeds
and corn seedlings.

Increments of atrazine and dalapon up to 1.12 kg. a.i. per hectare suppressed weed growth;
the spray oil/herbicide mixture with atrazine and dalapon at 1.12 kg. a.i. per hectare respectively
was the most effective suppressor of weed growth. The blanket spray application of the
herbicide/oil emulsion did not affect adversely plant stand and seedling growth. In fact, grain
yield increased with increments of atrazine at the middie and high levels of dalapon. The mixture
of atrazine and dalapon at 1.12 kq. a.i. and 0.56 kg. a.i. per hectare respectively in the oil/water
emulsion seems to be the most suitable formulation.

INTRODUCTION

Weeds are of great economic importance in agricultural cropping programmes. in the
absence of weed control measures, yield reduction as high as 70 percent has been reported for
corn and soybean. Indeed total crop losses may be experienced when mechanical harvesting is
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made impossible due to choking of the combine harvester by ranked weed growth. Such
occurrences have been reported in corn crops grown in Trinidad and Guyana, respectively.
Atrazine and/or atrazine/dalapon in oil /water emulsions have proven quite successful as early
post-emergence herbicide treatments in corn {Escaff, 1971; Hammerton, 1973; Kesasian, 1971).
The oil/water emulsion carrier permits using lower chemical rates than for aqueous carrier, thus
reducing the potential for atrazine residue which could adversely affect subsequent crops (soya,
black-eye, oats, etc.) of the rotation. In an unreplicated trial at Tucker Valley, Chaguaramas in
Trinidad, Gesaprim (atrazine at 2 kg./hectare) carried in Spraytex-CT/water emulsion gave the
most effective weed control in field corn. The corn yields, however, were not ascertained. A
further trial was therefore conducted at Chaguaramas to determine a suitable post-emergence
herbicide formulation, using mixtures of atrazine and dalapon carried in Spraytex-CT/water
emulsions, consistent with proper weed control and high corn yields. This paper describes the
trial, and presents the results on weed-growth, crop-growth and grain yield.

MATERIALS AND METHODS

The trial was conducted on field corn (Variety X-304B) planted on River Estate sandy
loam at Tucker Valley, Chaguaramas. A simple randomised block design was used with 14
treatments replicated three times in three separate blocks. The treatments included four rates of
atrazine {0, 0.56, 1.12 and 2.24 kg. a.i. per hectare} in factorial combination with three rates
of dalapon (0, 0.56 and 1.12 kg. a.i. per hectare) thus giving rise to 12 treatments in addition
to a weed-free and an unweeded control. The weed-free condition was achieved by applying
paraquat at the rate of 1.43 litres per hectare at weekly intervals in accordance with prevailing
weed conditions. The atrazine and/or dalapon were carried in Spraytex-CT/water emulsions
applied at the rate of 370.6 litres per hectare. The oil was 11 percen't (40.8 litres per hectare) of
the spray volume and the emulsifier (Sponto AC 60} 1 percent {0.8 litres per hectare) of the
spray oil. The herbicide mixtures were applied broadcast, using a manually operated knapsack
sprayer. The corn seedlings were about 18 cm tall and the weed about 3-5 cm tall at the time of
spraying. The weeds infesting the corn field were Cyperus rotundus, Rottboellia exaltata and
species of Digitaria, Eleusine, and Amaranthus.

RESULTS

Weed growth and corn growth were assessed four weeks after applying the herbicide treat-
ments. The treatment effect on weed growth was highly significant {table 1), but that on corn
seedling survival, phytotoxicity and growth respectively was not significant, basis the variance
{F) ratio {tables 2. m and 4). Increased rates of atrazine and dalapon up to 1.12 kg. a.i. per
hectare significantly suppressed weed growth. The mixture of atrazine and dalapon, each at
1.12 kg. a.i. per hectare give the best weed control, but was not significantly better than those
of atrazine at 1.12 kqg. and 2.24 kg. a.i. plus dalapon at 0.56 kg. a.i. per hectare, respectively.
Atrazine at 1.12 kg. a.i. plus dalapon at 0.56 kg. a.i. per hectare carried in the Spraytex-CT/
water emulsion would therefore be the preferred formulation.
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Table 1. Chaguaramas herbicide triel in field corn: mean treatment effect on weed growth

Atrazine Dalapon (kg/ha.)
(kg/ha.) 0 0.56 1.12
{Weed Score*)

0 8de 16ab 3.9 bed
0.56 6.1 cde 6.2 cde 2.1 abe
12 3.0 abe 09 ab 0.1a
2.24 3.0 abe 0.5 ab 2.8 abc

No Weeding = 7.9 ed Weed Free = 0,1 2

Figures followed by the same letters are not significantly different (5% level)

* — Weed Score: 0 = No weed
1=1 to 10% weed 6=511t0 60% weed
2=111t0 20% weed 7=61to0 70% weed
3 =21to 30% weed 8=711to 80% weed
4 =31to 40% weed 9=811t0 Q0% weed
5=411t0 50% weed 10 =91 to 100% weed

Table 2. Chaguaramas herbicide trial in field corn: mean treatement effect on plant survival

Atrazine Dalapon (kg/ha.)
{kg/ha.) 0 0.56 1.12

[ Mo. of Plants/ha. {000} |

0 27.0 abc 24.8 abc 241 abe

0.56 27.5abe 313ab 21.8 be

1.12 27.2 abe 254 abe 25.3 abe

2.24 325a 189 ¢ 326a
No weeding= 185 ¢ Weed free = 27.9 abc

Figures followed by the same letters are not significantly different (5% level)
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Table 3. Chaguaramas herbicide trial in field corn: mean treatment effect on crop phytotoxicity

Atrazine Dalapon {kg/ha.}
{kg/ha.) ) 056 1.12
(Phytotoxicity score}®

0 0.7 0.3 0

0.56 0 0 1.0

112 0 1.0 1.3

2,24 o] 1.0 0
No weeding = 0.3 Weed free = 0.7

»

— Phytotoxicity score: 0= No damage

1 = Slight
2 = Moderate
3 = Severe

Table 4. Chaguaramas herbicide trial in field corn: mean treatment effect on crop growth

Atrazine Dalapon {kg/ba.}
{kg./ha.) Q 0.56 1.12

{Crop growth score)®

0 2.3 ab 30a 2.7 ab

0.56 2.7 ab 2.7ab 2.7 ab

1.12 20b 20b 23ab

2.24 3.0a 23ab 30a
No weeding=20b Weed free = 2.3 ab

* — Crop growth Assessment: 1 = Poor growth
2 = Moderate growth
3 = Good growth

Figures foilowed by the same letters are not significantly different (5% level)
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The corn cobs were harvested mid-Octoker. The cob weight and grain weight respectively
were determined, and the grain moisture content was 20 percent. Of the production parameters
measured, only the grain yield was significantly affected by the herbicide treatments, basis the
variance (F) ratio. At 0.56 kg. and 1.12 kq. a.i. dalapon per hectare, grain yields increased with
increments of atrazine in the herbicide mixtures up to the third and fourth levels respectively

Table 5. Chaguaramas herbicide trial in field corn: mean treatment effect on corn yield

Atrazine Datapon {ka/ha.}
{kg./ha.) 0 0.56 142

{Grain yield tons/ha.)

0 2.06 bed 2.58 abc 1.76 cd

0.56 199 ¢d 2.78 abc 2.51 abc

1.12 1.62 cd 3.48a 2.79 abc

2.24 2.70 abc 1.73 cd 331ab
No weeding=093 d Weed free = 1.68 cd

Figures followed by the same letters are not significantly different (5% level}

Table 6. Chaguaramas herbicide trial in field corn: mean treatment effect on cob production

Atrazine Dalapon {kg/ha.)
(kg./ha.) 0 0586 1.12

[ No.of Cobs/ha. {*000) )

0 20.2 be 208 be 16.8 be

0.56 21.3 abe 233 ab 20.1 be

1.12 16.9 be 24 5ab 20.1 be

2.24 241 ab 134c¢ 305a
No weeding= 13.5¢ Weed free = 17.4 be

Figures followed by the same letters are not significantly different (5% level)
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{table B). Also, the number of cobs harvested at 0.56 kq. a.i. dalapon per hectare and the cob
weight at 1.12 kg. a.i. dalapon per hectare increased with increments of atrazine in the mixture
up to the third leve! (tables 6 and 7 respectively), Conversely, the grain yields at all, except the
highest levels of atrazine and cob weight at the second and third atrazine levels increased with
dalapon addition to the mixture up to 0.56 kq. a.i. per hectare.

Table 7. Chaguaramas herbicide trial in field corn: mean ireatment effect on cob weight

Atrazine Dalapon {kg/ha.}
(kg./ha.) 0 0.56 1.12

[ Cob Weight {gm) ]

0 106 abcd 138 ab 104 abed

0.56 92 cd 119 abe 123 abe

1.12 100 abcd 144 a 140 a

2.24 116 abcd 121 abce 108 abed
No weeding=79d Weed free = 94 bed

Figures followed by the same letters are not significantly different (5% level}

DISCUSSION

The trial results are similar to those of trials conducted by other workers with atrazine and/
or atrazine/dalapon formulations on weeds in corn (Almodovar-Vega & fInicki 1970; Escaff,
1971; Hammerton, 1973). Rotboellia exaltata is the most serious weed at Onaguaramas, but its
growth was adequately controlled by some of the herbicide formulations tested. In fact, increased
rates of both atrazine and dalapon in the oil/water emulsion formulation increased the suppres-
sion of weed growth. The post-emergence activity of atrazine in particular is known to be
increased by emulsifying the suspension with non-phytotoxic vegetable or mineral spray oils.
Mixtures of the mineral and vegetable oils in herbicide formulations have given good control of
grass weeds {Almodovar-Vega & linicki, 1970). However, paraffinic oils of medium to high
viscosity, and which are similar 1o the Spraytex-CT employed in the trial, are preferred {Kasasian,
1971) The oil content of the formulations used in the trial was 11 percent of the spray volume,
but quantities as low as five percent have given satisfactory results. The oil’s function in the
farmulation is to solubilize the waxy cuticle of the weed leaf thus facilitating the entry of the
chemical into the plant’s tissue (Peacock, 1970). The presence of the non-phytotoxic oils,
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therefore, results in a synergistic action causing lower rates of the chemical to produce similar
effectiveness as higher ones in aqueous formulations. The chance of residue build-up and
damage to subseguent sensitive crops of the rotation is therefore minimized when low rates of
atrazine are carried in oil/water emulsions. The corn seedlings and plant stand were not adversely
affected by the blanket spray applications. Directional spraying of the atrazine/dalapon in oil/
water emulsion formulation is therefore unnecessary. Aircraft application of such herbicide
formulations with appropriate reduction in the carrier volume is therefore a distinct possibility
for large-scale operations.

The seed for follow-up trials of this nature at Chaguaramas and elsewhere is quite evident.
However, on the basis of the current results, atrazine at 1.12 kg a.i. plus dalapon at 0.56 kg a.i,
per hectare carried in an oil/water emulsion are recommended for use until enlightened by future
experience,
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Effect of Post-Emergence applied Atrazine/Dalapon/Qil Mixture on
Weed Growth and Corn Productivity. (C.A.L. Phillips)

Question by: Bruce Lauckner
Country: Barbados

What is the reason for the poor performance (high weed growth, poor
plant survival, poor vyield etc,) for the corn treated with 2.24 kg/ha
Atrazine and 0.56 (kg/ha) Dalapon?

Distribution of weed species in the trial area was very variable. The
relatively high incidence of weed in plots receiving high levels of Atra-
zine and Dalapon was due to that of Cyperus rotundus which the
chemicals did not control on those plots.
Poor plant survival and poor yields may have been due to inherent soil
plot variation and not a treatment effect.





