Pre-emergence weed control in corn in Trinidad*

COMPENDIO

Se evalud, en wu peviode de tres afior en swelos francos cerca de St Anguitine,
Doinidad, la vespuesta de malezar y nealz (Zea mays Looco Pioneer' ) cultivado bujo
Hnvia a tratamientos de precmergencia o combinados de atvazina con alacloro piinaclor.
Todos las tratmientos beybicidas redujeron el crecimiento de malezay durante las pri-
meras 5 semanas Tratamientos de aliazing o prinaclor solos canswon poco daito, pero
ningwio de los tratamienios beibividas afectaon el iniero de dins basta In media
emision de barbus, o la poblacidn de plantas a la cosecha Teodos dieron rendimientos
significativamente nuls altos, expresados en wihmeros de mazorcas y en peso, que el
testigo sin tratamiento. pero las hatamientor combinadoc dieron 1endimiento signica-
tivamente mefoies gue las fiatamientos con wn solo berbivida, los que cantaron algung
pévdida de rendimiento comparados con el testigo sin malezas. Ensayos bioldgives con
mestras de swelo fomadas después de la cosecha de maiz mastraron fitetoxicidad a las
4 sewmanai con lodos los tratamientos con herbicidas, exceplo alaclor sole, y a lar 8
semanai se detectaron vesiduos i6lo en las parcelas con atiazina sola. La atrazina ndy
alaclor foe el hatamiento nris eficaz en ol estudio, combinando mn excelente control de
nialezas con bnena tolesancia y sendimientos, y nkvgrna adividad cevidual g las
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Itroduction

N TRINIDAD and Tobago, as elsewhere in the
Commonwealth Caribbean, Corn (Zea mays 1)
for both green cobs and shelled dry grain is

mainly grown as a subsistence wet season (June to De-
cember) crop on farms of Jess than 4 ha, but in recent
years mechanised larger-scale production has been un-
dertaken (2, 3).

Control of weeds is traditionally by hand on small
holdings whereas atrazine, recommended by Kasasian
and Seeyave (G}, is frequently applied pre-emergence
on large scale cultivation Commonly occurring weeds
like Digitavia spp., Echinochloa spp. and Panicum spp
are resistant to this chemical and experience in Jamaica
{43, and elsewhere (1, 5, 9) has shown that heibicides
like alachlor and prynachlor can be used alternately or
in combination with atrazine to provide more effective
weed control and shorter soil residual period
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The experiments reported here were designed to
further evaluate the effects of single and combination
treatments of atrazine and the two previously men.
tioned herbicides on weed control and yield of com for
green cobs near St Augustine, Trinidad, over a 3-year
period.

Alatesialy and wethods

‘Pioneer hybrid X306 corn was grown near St
Augustine, Trinidad, during the wet season of 1975-
1977 on clay loam soils containing 08 - 15 per cent
organic matter, cation exchange capacity of 60 - 7.1
meq/100 g and pH of 6.1 - 65 The experimental
area was disc ploughed and a broadcast application of
approximately 580 - 620 kg/ha of fertibizer (20:10:10)
was made prior to finaf rotavating. Corn was planted
by hand in mid-June of each year approximately 5
cm deep in rows spaced 75 cm oapart with intra-row
spacing of 15 - 20 cm. Rainfall recorded at or near
each site was 580, 570, and 578 mm in 1973, 1976
and 1977 1espectively No serious plant diseases were
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observed in any year and insect pests were effectively
controlled with weekly applications of carbaryl
Individual piots measuted 30 x 100 m and were
arranged in a randomized block design with fous repli-
cates The hetbicide treatments (Table 1} used wete
selected from previous screening trials as being the most
promising, and consisted of atrazine plus alachlor, atra-
zine plus prynachlor, atrazine, alachlor and prynachlor
All were applied with a koapsack sprayer in 450 litzes
Jhectare of spray solution immediately after planting,
Five weeks after planting crop injury and weed
control were assessed visually using a rating scale of
0- 10 with 0 for severe crop injuey or complete control
of weeds and 10 for full health and vigour of the
crop ot complete weed cover. Major weed species were
Cynoadon dactylon (L) Pers, Cypeins rotundus 1.,
Digitaria spp., Echinochloa spp, Elensine indica (L)
Gaettn., Exphorbia spp, Phyllanthus amarns Schumach
and Thenn and Periwlaca oleracea 1. Corn plants were
counted in 5 m* per plot 6 weeks after planting and
at harvest; only the former data are presented Days to
midsilking were taken as the number of days from
planting to siflc emergence of 50 per cent of the plants
iti each plot Macketable green cobs from 13.5 m* of
each plot were harvested by hand at about 85 days
after planting Cobs were counted and weighed
Analyses of variance were computed on the daia
for plant population and cob yields, and differences
were tested with Duncan's multiple range test at the
5 per cent level of significance (7). Coefficients of
variation for all parameters were less than 15 per cent
In 1975 and 1977 after the corn was harvested,
soil samples taken to 6 cm depth were bioassayed using
cabbage (Brasiica oleracea var. capitata 1., cv. ‘Kono
Cross') and beans (Phaseolus valgaris L., cv. "27-R’) as
indicators of residual herbicide activity. These crops
wete evaluated for residue injury at 4 and § weeks
after planting

Reiults and discnssion

The totat rainfall recorded during the cropping pe-
riod was similar for each year but rainfall distribution
in relation to herbicide application varied. In 1975 no
rain feli during the week prior to herbicide treatment
and only 254 mm was received during the subsequent
2-week period. Thus, the herbicides did not perform as
well as during 1976 and 1977 when rainfall was more
favourable for herbicide activity.

The effects of the treatments on weed control and
crop vigour are sunumarised in Table 1. Throughout
the study relatively uniformn weed infestations existed
with grasses, the dominant species, comprising 38 - 62
per ceat, broad-leaved species 21-30 per cent and sedges
2-8 per cent The combination of atrazine with ala-
chior consistently provided the best weed control This
result was expected because of previous eeports (1, 4,
9y, as well as observations from the screening trials.
Excellent control was also given by the mixture of
atrazine and prynachior. Herbicide combinations per-
formed better than the single compound treatments;
nevertheless satisfactory weed control, a score of 3.5 or
less, in decreasing order was provided by the atrazine,
alachior and prynachlor theatments, pacticularly in 1976
and 1977 Similar obsecvalions bave been reported [rom
another clay foam soil (4), except that ineffective
weed control was obtained with prynachler; the slight
difference in weed flora in the two studies may be a
possible explanation. ' rotundns was effectively con-
trolled by the alachlor alone treatment which also gave
the best control of most of the grasses, However, weed
growth was reduced by all herbicide treatments as com-
pared to the unweeded control plots during the first 5
weeks, the critical period for weed control in corn
(8). Subsequent growth reduction was apparently aided
by the vigorous growth of the closely planted corn

Table 1—Weed and crop scores of corn (v, Pioneer hybrid X306) at 5 weeks following various treatments
for controlling weeds on clay loam soils in Trinidad, 1975-77.

Weed  Scores Crop scores
Pre-emergence weed Hesbicide  rate
control treatments (kg n i /ha)
1975 1976 1977 1975 1976 1977
Clean-weeded control 0 nao 90 1] W00 109 100
Atrazine -+ alachlor 1G4 20 38 0.5 10 g ¢ G5 95
Atrazine 4 prynachlor 1.0 4+ 5.0 33 20 15 90 90 90
Atrazine 30 ] 3.9 2.5 3.0 85 85
Alachor 3.0 45 30 335 2.5 990 S0
Prynachler 160 60 35 35 85 85 83
Unweeded control 1] g0 1040 85 75 7.0 65
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Table 2 —Plant population of corn (cv. Pioneer hybrid X306) at 6 weeks following various treatment for
weeds on clay loam soils in Trinidad, 1975-77.

Phint population {1000s/hat
Prevemergence weed Herbicide  rate
contrel  treabments (ki o § /had
1975 1976 Hired Average

Clean-weeded control 0 80 7 a® 8242 836a 822a
Atrazine - alachlo 10 - 20 St.6a 83 7a 829a 8274
atragine -~ prynachios 10 4 50 80.3 1 836a 81 7a 819a
Atrazineg 39 80 Ga 83la 83 5 a 823a
Alachior 30 8ida 81 2ab §12a 81 3%a
Prynachlor 10.0 B10a 794 b 796 b 8OO0 &
Unweeded control 0 532 b 631 ¢ 645 ¢ 63 b

“ Means within 2 celomn pot foilowed by the same

Visual ratings at 5 weeks after planting indicated
slight injury to corn with atrazine and prynachlor, both
herbicides singly. In addition to similar findings, Ham-
merton (4) also reported reduced vigour in the same
hybrid from alachlor alene, but no such observation was
made in this study This difference in response might
be attributed to eavironmental factors or crop produc-
tion systems. None of the herbicide treatments affec-
ted the mean number of days to mid-silking.

In the previous preliminary screening trials none
of the herbicide treatments reduced the plant popula-
tion, but in 1976 and 1977, reductions were observed at
6 weeks after planting following the prynachlor alone
tzeatment {Table 2}, Over the 3-year period ail her-
bicide treated plots at harvest had normal populations

fetter  dilfer significantly at the 506 level

which showed no significant difference, an observation
in conformity with that of Hammerton (4}. The un-
weeded crop had the lowest plant population never
being less than 25 per cent of that of the clean-
weeded control repardless of the time of population
determination.

Martketable cob yields expressed as numbers of cobs
and weight of cobs are summasised in Table 3. The
effects of hesbicide treatments on the number of cobs
harvested are important commercially because in Tri-
nidad markets green cobs are sold by number and not
by weight Generaily, the data for cob yield, both in
number and weight, showed similar variation over the
J-year period; the lowest yields of marketable cobs were
harvested in 1975 when rainfall appasently reduced the

Table 3 —Marketable green cob yield of corn (cv. Pioneer hybrid X306) following various treatments for
controiling weeds on clay loam soils in Trinidad, 1975 -77.

Green cob numbers (1800s/ha} Green cob weight (kgshad
Precemergence weed
contral treatments the 1§ /ha) ] !
L b 1975 i 1976 1977 Average 1975 1976 1977 Average

Clean-weeded control 0 73 G a® g80.2a 80 8a 782a 21915 a 25187 & 25960 a 24354 a
Atrazine -+ alachior 16 4+ 20| 731ab 7990 80 1a 7T a 21695 a 252142 25433 a 2ibda
Atrazine 4~ pninachlor 110 - 50 | 729ab 7% 1 ab 813a 774 21480 a 2531 a 22551 22851 a
Atrazine 30 70 1ab | 715 be | 8092 742a  [21015a | 21509 b 20503 21009 ab
Alachior 3.0 653 bc | 715 be i 772ab | 713a j17535 b | 21420 b | 20354 19773 ab
Prynachlor 10.0 60% ¢l 6o7 ¢ 702 b | 668a (37245 b 117023 c© | 18432 d | 17967 b
Unweedwsd control 0 361 digos5 & 487 c| 448 b | 7028 «¢] 8833 d| 8759 el 8207 ¢

# Means within a columns net follewed by the same letter differ significantly at the 305 level
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effectiveness of the heibicide treatments, whereas better
yields were tecorded in the other 2 years during which
winfall distsibution was conductive to good weed control
and satisfactory corn production. The 3-year averages
showed no significant difference in cob number with
herbicide treatments which, like the clean-weeded treat-
ment, yielded significantly more cobs than the unweeded
control which was the lowest yielding treatment in
each year. However, in the individual years, piots
treated with single treatments of the herbicide ge-
nerally gave significantly fewer cobs than the herbicide
combinations which consistently gave cob aumbers nct
significantly different from those of the clean-weeded
crop. This contrel treatment gave the largest number of
cobs in. all years, except 1977 when the atrazine plus
prynachlor treatment gave the most cobs

The unweeded control gave significantly lower cob
weights than all herbicide treatments and the clean-
weeded controf. With the exception of the atrazine
plus alachlor treatment in 1976, the clean-weeded con-
trol was the best treatment but the 3-year average was
never significantly different from those of all herbicide
treatments, except the prynachior treatment . It seems
therefore that the herbicide combinations may be motz
beneficial than atrazine alone since it was shown earlier
that excellent weed control without significant crop
injury could be obtained with atrazine as a mixture
with either alachlor or prynachlor.

Similar effects were observed in 1979 and 1977
when herbicide residue activity was evaluated Soil sam-
ples from all herbicide treated plots, except alachlos
alone, showed damage in both indicator crops ab 4
weeks after the corn harvest. At 8 weeks, injury to
cabbage, but not beans, was observed with the atrazine
alone treatment. Similar results were reported from
Jamaica {4) and suggest that only the alachlor treat-
ment would be acceptable where susceptible crops like
beans and cabbage follow a green corn crop. Converse-
ly the combined treatments may be safer than atrazine
alone when used in the production of a corn crop for
dry grain in rotation with susceptible crops.

The application of atrazine plus alachlor was the
best overall herbicide treatment giving excellent weed
control, satisfactory corn tolerance with acceptable yield
and less residue activity than the standard atrazine treat-
ment. A number of more recently available herbicides
ate currently undes study with a view to identifying
treatments for adequate weed control combined with
ments affected the number of days to mid silking o:
higher yield, expressed as cob numbers and weights,
shost residual activity.

Sammary

Response of weeds and rainfed corn (Zea mays L
cv. Pioneer’ hybrid X306) to single and combined pre-
emergence treatments of atrazine and either alachlor
ot prynachlor was evaluated over a 3-year petiod on
clay loam soils near St Augustine, Tiinidad. All her-
bicide treatments reduced weed growth during the first

5 weeks Single treatments of atrazine and prynachior
caused slight injury, but none of the herbicide treat-
ments affected the number of days to mid silking or
plant population at hasvest They all gave significantly
higher yields, expressed as cob numbers and weights,
than the unweeded control, but the combination treat-
ments generally gave significantly better yields than the
single herbicide treatments which caused some loss of
vield when compared with the clean-weeded control
Bioassays with soil samples taken after the corn harvest
showed phytotoxicity at -i weeks with all herbicide treat-
ments, except alachlot alone, and at 8 weeks residues
were detected only in plots treated with atrazine alone
Atrazine plus alachlor was the most effective treatment
in the study combining excellent weed control with
good crop toletance and yields, and no residual activity
at 8 weelks
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