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ABSTRACT

A field experiment was conducted at Agricultural College and Research -
Institute, Tamil Nadu Agricultural University, Coimbatore, during the winter
seasons (August to January) of 1998-1999 and 1999-2000, to develop efficient
chemical and non-chemical weed-management practices for ‘MCU 5’ irrigated
cotton (Gossypium hirsutum L.). Pre-emergence application of Cinmethylin at 0.6
kg/ha followed by hand-weeding 40 days after sowing gave excellent control of
grasses, sedges and broad-leaved weeds, whereas the yield of seed cotton was
reduced by initial phytotoxicity to cotton crop. However, Cinmethyiin-at 0.5 kg/ha
+ hand-weeding at 40 days after sowing increased the growth, yield parameters
and seéed-cotton yield of 1,878 and 1,781 kg/ha. Among the non-chemical weed- |
management practices, growing of greengram (Phaseolus radiatus L..) and
cowpea [Vigna unguiculata (L.) Walp.] as smother crop effectively suppressed
total weed population and enhanced growth, yield parameters and seed-cotton -
yield.

Key words : Cotton, Weed management, Cinmethylin, Pendimethalin,
Smother crops _

Cotton being an important commercial
crop, earns valuable foreign exchange and
provides employment to millions of people.
Weeds in cotton crop are the major
production constraint. Cotton is very
sensitive to weed competition in the first 60
days of the crop growth. The recent
awareness is to minimize the use of
herbicides and adoption of eco-friendly
approaches like cultural and biological
methods for weed management. Hence an

integrated approach was proposed to
control weeds through manual and
chemical weeding in addition to growing of
smother crops as a biological means of
weed management.

MATERIALS AND METHODS

A field study was conducted in irrigated
cotton ‘MCUS5’ during the winter seasons
(August to January) of 1998-1999 and
1999-2000 at Agricultural College and
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Research Institute, Tamil Nadu Agricul-
tural University, Coimbatore. The experi-
ment was laid out in randomized block
design with 3 replications. The treatments
tried were: T, control; T,, hand-weeding
(HW) twice at 20 and 40 days after sowing
(DAS); T,, Pendimethalin 1.0 kg/ha + HW

at 40 DAS; T,, Cinmethylin 0.5 kg/ha; Ty, -

Cinmethylin 0.5 kg/ha + HW at 40 DAS;
T, Cinmethylin 0.6 kg/ha; T, Cinméthylin
0.6 kg/ha + HW at 40 DAS; T,,
Parthenium incorporation at 2 tonnes/ha ;
T,, Parthenium whole plant extract spray
(10%); T,o, Ty + HW at 40 DAS; T,,, T, +
HW at 40 DAS; Tp,, cowpea as smother
intercrop up to 40 DAS; T, ., pearl millet as
smother intercrop up to 40 DAS; and T,
greengram as smother intercrop up to 40
- DAS. The soil was sandy clay loam with
low (187.6 kg/ha), medium (14.0 kg/ha)
and high (420.1 kg/ha) in a available
nitrogen, phosphorus and potassium
respectively. The pH of the soil was 7.9
with the organic carbon content of 0.42% .
Cinmethylin and Pendimethalin were
applied as pre-emergence after sowing,
followed by immediate irrigation. For
applying herbicides, knapsack sprayer was
used with a flat-fan nozzle. The cotton
variety ‘MCU5’ was sown with 75 cm x 30
cm spacing and applied with the recom-
mended dose of 80, 40 and 40 kg N, P and
K kg/ha. The observation on total weed
population, growth-parameters like plant
height, LAI, dry-matter production, bolls/
plant and seed-cotton yield were recorded.

RESULTS AND DISCUSSION

Weed flora - . |
Among the weed species the predominant
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- weed species were Dactyloctenium

aegyptium Beauv., Echinochloa colonum

L., Chloris barbata SW and Cynodon
dactylon (L.) Pers., among grasses; Cyperus

rotundus among sedges; and Digera
arvensis Forsk. and Trianthema portula-
castrum L. among broad-ieaved weeds.

Weed population

Different weed-control measures
significantly influenced the weed density.
The wide spectrum of weeds was reduced
by Cinmethylin at 0.6 kg/ha + HW at 40
DAS which registered the lowest weed
population of 16.64, 25.89, 14.09 and
10.17/m? at 20, 40, 80 and 120 DAS
respectively. It was followed by Cinme-

-thylin 0.5 kg/ha + HW. Cinmethylin at 0.6

kg/ha followed by hand-weeding at 40
DAS effectively controlled the weed
population particularly the grasses and

_sedges (Cyperus rotundus) in both the

crops. In second crop also, same trend was
followed. This might be due to the fact that
Cinmethylin is highly effective against
grasses, sedges and its suppression
activities on broad-leaved weeds (Table 2).
In legume crops, similar result was obser-
ved by Wilson (1989).

- Application of Pendimethalin 1.0 kg/ha
followed by hand-weeding at 40 DAS
reduced the weed population , particularly

the grassy and broad-leaved weeds, but -

proved next to Cinmethylin at 0.6 kg/ha +
HW. Ramamoorthy (1994) also reported
that Pendimethalin was effective against
grasses and broad-leaved weeds. In first
crop, growing greengram as a smother crop
with cotton recorded lower weed popula-
tion which was on a par with the cowpea as
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Table 1. Effect of weed-managment practices on total weed.,populationv (No./m?) in cotton

Treatment , First crop (1998-99) ' Second crop (1999-2000)
20 40 80 120 20 40 80 120
DAS DAS DAS DAS DAS  DAS DAS DAS
T, 171.33 2223 188.47 130.11 18645 24736 205.10 145.40
224) (235) -(228) (212) (2.28) . (240) 232 (217)
T 165.66 31.28 18.51 1446 181.19 3896 2036 27.33

222) (1.52) (131 (122) (226) (1.61) (135 (1.47)

T, 2621 3002 2164 2074 ° 3042 3508 2933 2373
(145)  (51) (13D (136) (1.52) (157 (150) (1.41)

T, 1801 2847 3116 2642 2024 3177 4171 3240
(1.30), . (148) (1.52) (145 (135) (1.53) (1.64) (1.54)

T, ‘ 1748 2892 1828 1504+ 2009 3193 2407 1629
(1.29)  (149) (13D  (123) (134 .(153) (142) (1.26)

T, 1732 2563 3092 2845 1831 2827 3891 3328
(129)  (1.44) (152) (148) (131) (148) (161) (1.55)

T, 16.64 2589 1409 1017 1903 2845 1662 - 12.63
' 127 (145  (Q21)  (1.09) -(132) (148) (127 (L.17)
s 15055 6244 6144 5294 15602 6745 6731 59.66

218) (1.81) (1.80) (174) (220) (1.84) (1.84) (1.79)

T, 13288  58.11 . 5212 4601 13848 63.11 5732 4285

(2.13) (1.78) (1.73) (1.68) (2.15) (1.81) (1.7 (1.65)

T 158.73 6175 55.66 73.50 163.97 66.82 60.96 49.85
(2.21) - (1.80) (1.76) (1.66) (2.22) (1.84) (1.80) (1.72)

129.32 58.84 43.18 37.36  136.15 63.88 4798 3628

T
" _ 212)  (178) (1.65) (1.60) (2.14) (1.82) (170) (1.58)
T, 89.79 15229 3633 3262 O7.18 5698 40.64 3442
(196) (174) (158 (154) (2000 (1L77) (1.63) (1.56)

T, . 12517 8189 4572 3877 13044 8798 5370 4327
(2100 (192). (1.68) (1.61) (212) (1.95) (L75) (1.66)

T, 8664 5006 3416 2877 9271 5432 4197 3372
(195 (172 (1.56) (149) -(1.98) (175 (1.64) (155

CD (P=0.05) 003 003 003 003 002 003 003 003

Details of treatments - are given in text
Figures in parentheses indicate log (x+2) value
DAS, Days after sowing -
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Table 2. Effect of weed-managment practices on population-of grasses, sedges, broad-leaved weeds
"and weed dry-matter production at 120 days ' ‘

Treatment " Grasses (No./m?)  Sedges (No./m?)  BLW (No./m?) Weed dry matter
S - - at 120 days (kg/ha)
1998- 1999- . 1998- 1999—- 1998- 1999- 1998- 1999~
99 2000 99 2000 99 200() 99 2000

T, 66.18  69.41 2560 2922 3833 4677 46535 508.90
. (1.83)  (1.85) - 1.44) (149 (1.61) (1.69) (267 (271)
) 1536 5.99 608 1783  3.02 351 4833 7245

- (0.87)  (090) (091) (1.30) :(1.70) (074 17D (1.8D

T, . 8.00 6.13 965 1205  3.09 555 6054 6241
(1.00)  (091) ~(1.07) (1.15) "(©.71) (0.88) (1.80) (1.81)
T, 5.75 8.14 705 560 1362 18.66 96.51 108.54 .
(0.89) (1.01) (096) - (0.88) (1.19) (132) (1.99) (2.04)

T, . 502 339 2.88 313 714 977 3846 4382
(0.85) (0.73) (069 (0.71) (096) (1.07) (1.61) (1.66)

T, 6.63 8.02 421 429 17.61 1939 9077  96.82
- . 094 (1.00) (0.79) (0.80) (129) (1.33) (1.97) (2.00)
, 224 275 139 177 564 . 811 3571 38.14
(0.63)  (0.68) (0.53) (0.58) (0.93) (1.01)  (1.58) (1.60)

T, 1058 11.04 11.86 1218 3050 3664 19529 208.81
(1.10) (1.12) (114 (1.15) (1.51) (1.59) (2.30) (232

) 990 727 615 * 292 2996 3266 17024 158.55
(107 (097 (091)  (0.69) (1.50) (1.54) (2.24) (221).

T, 10.09 705 733 809 2608 3471 173.88 168.85
. (1.08) (0.96) (0.97) (1.00) (145 (1.57) (2250 (2.23)
T, "606. 683 884 . 226 2246 27.19 12865 137.12
©91) (095 (1.0  (0.63) (139)  (147) (212) (214)

T, 5.92 671 589 - 547 2081 2224 98.51 103.95
(090) (094) (0.90) (0.87) (1.36) - (1.38) (2.00) (2.03)

s 6.83 7.50 7.01 635 2493 2942 14557 155.77
0.95)  (0.98) (0.96) (0.92)- (143) (150) (2.17) (220)

545 6.08 6.05 427 1727 2337 9575 102.85

©087)  (091) (091  (80) (129) (140) (199) (2.02)
CD(®=005 ~ 002 . 002 002 002 002 002 003 003

Details of treatmerits are given in text; figures in parentheses indicatelog (X + 2) value; BLW, broad-
leaved weeds :
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smother crop. In second crop also, the
same trend was followed. Growing of
cotton with smother crops such as green-
gram and cowpea up to 40 DAS signifi-
cantly suppressed the growth of grasses as

- well as broad-leaved weeds due to initial

rapid growth and development of good
canopy cover by greengram and cowpea.
Balasubramanian (1985) also reported that
cowpea and lablab in cotton as smother
intercrops effectively suppressed the weeds
during the critical period of crop—weed
competition. Regarding the allelopathic
treatments, Partheniuin whole plant extract
(10%) spray and Parthenium incorporation
at 2 tonnes/ha followed by hand-weeding at
40 DAS considerably decreased the total
weed population irrespective of stages. The
release of some allelochemicals such as
sequiterpene, lactones, alkaloids, Parthenin,
kaemferol, P-coumaric acid and caffeic acid
by Parthenium might be the reason for
control of weed population at earlier stages.
Arunachalam (1997) found that Parthe-
nium whole plant extract suppressed
Cyperus population at 40 DAS under field
conditions. Umapathy et al. (1998) reported
that Parthenium incorporation at 5 tonnes/

" ha effectively controlled Trianthema

portulacastrum and Cyperus rotundus in
blackgram. '

~ Crop growti:

Weed-management practices exerted
significant positive effect on crop growth
characters in cotton irrespective of stages
in both the crops. Cinmethylin at 0.5 kg/ha,
followed by hand-weeding ‘at 40 DAS

‘registered higher plant height, leaf-area

index (LAI) and dry matter of cotton. VThis
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treatment was followed by Pendimethalin
at 1.0 kg/ha, followed by hand-weeding at
40 DAS. Cinmethylin at 0.6 kg/ha + HW at
40 DAS recorded lesser growth.
Cinmethylin at higher rate (0.6 kg/ha)
caused some phytotoxicity in cotton plants.

- Cinmethylin at 0.5 kg/ha + HW recorded

higher values of growth characters owing to
better weed control and efficient utilization
of light, space, water and nutrients for their.
growth. This might be owing to increased
weed-control efficiency and reduced weed
density by the treatment. Application of
Cinmethylin at 0.6 kg/ha + HW reduced the

. plant height, LAI and crop dry matter. This

might be due to the initial phytotoxicity
exhibited in the form of chlorosis, reduced
plant vigour, and number of leaves.
Pendimethalin at 1.0 kg/ha + HW at 40
DAS recorded higher plant growth
characters due to better control of broad-
leaved weeds such as Digera arvensis and .
Trianthema portulacastrum as well as
grasses like Daclyloctenium aegyptium
from the initial phases of growth. Growing
of smother crops such as greengram and
cowpea up to 40 DAS suppressed the weed
growth and thereby improved the plant
height, The LAI and dry matter through
effective reduction in dry-matter production
and nutrient uptake by weeds, thereby
facilitating more availability and uptake of
nutrients by the crop. This promoted better
crop growth with increased canopy deve-
lopment and production of more number of
bolls. In unweeded control, lowest crop dry -
matter was recorded due to the severe com-
petition exerted by weeds at all the stages
of crop growth. Reduced dry matter of

cotton by increased weed population under



Table 3. Effect of weed-management pfactices on growth and seed-cotton yieid of irrigated cotton (‘MCU 5°)
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Treatment Plant height Leaf-area index Dry matter (kg/ha) Number of Seed-cotton
 (cm)at 120DAS at 120 DAS ~at 120 DAS boll/plant - yield (kg/ha)
©1998-99 1999-2000 1998-99 1999-2000 1998-99 1999-2000 1998-99 1999-2000 1998-99 19992000
T, 7423 6192 2.62 249 2398 2,178 996 889 754 678
T, 9861 9417 355 348 4638 4436 1693 1623 . 1651 1556
T, 10540 10040 * 3.76 369 4951 4721 1826 1731 1764 1,669
T, 93.98 - 90.06 343 338 4,401 - 4,181_ 1500 1428 1569 1,490
T, 109.10  104.19 3.88 381 5245 4995 2215 2113° 1878 1781
T, 9603 9123 ' 345 341 4513 4291 1692 1598 1595 1505
T, T 10075 9571 3.60 354 4741 4513 1787 1702 1688 1,604
T, 8013 7593 294 288 2,628 2453 1262 1193 850 775
T, 8253 8137 - 323 320 2893 2693 1280 1208 948 873
T, 8529 8145 332 328 3405 3200 1427 1358 1137 1059
T, 8906 ~ 8470 336 331 3592 3391 1433 1367 1266 1,195
” 9653  92.07 350 345 4535 4325 1720 1635 1615 1530
T, 7840 7291 2.88 278 2598 2423  1L14 1023 82 763
” 9799 9432 352 347 4612 4420 1778 1653 1640 1,548
CD®P=005) 348 5.42 0.12 021 25140  238.00 0.98 093 8500  78.00
Details of treatments are given in text . ‘ o '

DAS, Days after sowing

T 'ON ‘Lb "[0A]
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ineffective weed-control situation was
reported by Singh (1983).

Seed-cotton yield

All the weed-management practices
significantly improved the seed-cotton
yield over unweeded control. In both the

 crops, application of Cinmethylin at 0.5 kg/
ha + HW registered higher seed-cotton

yield of 1,878 and 1,781 kg/ha due to
effective control of predominant weeds like
Dactyloctenium aegyptium, Echinochloa
colonum and Chloris barbata among
grasses; Cyperus rotundus among sedges;

and few broad-leaved weeds resulting in .

lesser competition of weeds for crop
growth. This facilitated the cotton crop to
utilize more moisture, nutrients and solar
radiation by which the plant height, LAL

dry matter and nutrient uptake were

promoted in cotton crop. All the factors
collectively contributed for higher seed-
cotton yield. These results are in accor-
dance with the findings of Forney et al.,
(1985) in soybean.  Growing of green-
gram and cowpea as smother crops recor-
ded lower weed population and thereby

increased seed-cotton yield. This might be-

due to reduced weed competition and incr-
eased yield-contributing characters. This
result is in accordance with reports of
Balasubramanian (1985).

Thus pre-emergence apphcatlon of
Cinmethylin at 0.5 kg/ha, followed by
hand-weeding at 40 DAS gave the effective

control of weeds, resulting in the higher

seed-cotton yield and it can be recommen-
ded as most efficient and economical
method of weed management in cotton.
Growing of greengram and cowpea as
weed smother crops along with cotton up to
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‘40 DAS also gave good- suppression of

weeds and recorded higher seed-cotton
yield and it may be recommended as an
efficient and economic method of non-
chemical weed-management practices. for
irrigated cotton.
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