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Increase in growth and yield of cassava with weed management
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ABSTRACT

The experiment comprising 10 weed management practices of different herbicidal combinations along
with hand weeding were conducted on light textured soil of Jagdalpur as rainfed in Kharif season 2011
and 2012 on Tubers. Digitaria sangunalis, Eleusine indica, Setaria gluaca, Cyperus compressus and
Echinochloa colona among monocots whereas broad leaved weeds, viz. Celosia argentea, Commelina
benghalensis, Spilanthus acmella and Euphorbia geniculata were found rampant weeds. Irrespective
of weeds management practices, density and dry weight of weeds and weed control efficiency were
significant under four hand weeding (1,2,3 and 4 month after planting). The growth and yield attributes
of cassava over weedy check were also higher in same treatment over weedy check.
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Cassava also known as tapioca (Manihot
esculenta Crantz) is the largest source of dietary car-
bohydrates in the tropical and subtropical part after
rice, wheat and maize. Cassava root is poor source of
protein but ins spite of that is a major staple food in
the developing world, providing a basic diet for over
half a billion people. It is one of the most drought
tolerant crops, capable of growing on marginal lands
(Ugwu 1996). Farmers often prefer cassava because
this is non-preferred to be attacked by pests, animals
and thieves. Information about weed management in
cassava is meager in spite of the fact that it has as-
sumed as industrial crop in India being grown in large
areas due to easy cultivation on marginal and poor
land. Therefore, present experiment was carried out
to study the effect of herbicides and their integration
with other methods for obtaining higher yield of casava.

MATERIALS AND METHODS

The experiment was conducted comprising 10
weed management practices with different herbicidal
and hand weeding combinations in 5 x 5 m plots with
three replications on light textured soil of S.G. College
of Agriculture and Research Station, Jagdalpur
(Chhattisgarh) during Kharif season 2011 and 2012.
The treatments comprised of oxyflorfen 0.06 kg/ha
(pre-emergence), oxyflorfen 0.06 kg/ha (pre-emer-
gence) + 1 hand weeding (3 months after planting),
oxyflorfen 0.06 kg/ha (pre-emergence) + 2 hand
weeding (2 and 3 months after planting), glyphosphate
2.0 kg/ha (pre-emergence 1 month after planting), one
hand weeding (1 month after planting) + glyphosphate
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2.0 kg/ha (pre-emergence, 2 months after planting),
two hand weeding (1 and 2 months after planting) +
glyphosphate 2.0 kg/ha (post-emergence 3 months af-
ter planting), four hand weeding (1, 2 3 and 4 months
after planting), two hand weeding (1 and 2 months
after planting), weedy check and black polythene mulch
under randomized block design with four replications.
The soil was medium in available N (260 kg/ha) and P
(15 kg/ha), high in available K (290 kg/ha) with pH
6.5 inreaction. Cassava variety “Sreevishakhum” stem
cuttings was planted on 26 June, 2011 and 28 June
2012 in 75 cmapart and cuttings were placed in opened
ditches and gaps were maintained by planting sprouted
cuttings to obtain proper plant population. Half dose
of nitrogen (50 kg/ha) and full dose of P and K (60
and 40 kg/ha) were applied as basal and remaining
half of nitrogen (30kg/ha) was top dressed one month
later. Oxyfloufen was incorporated just after sowing.
Plant protection measures were followed as per rec-
ommendation. Weed counts (number/m?) and dry
weight (g/m?) were recorded by putting a quadrate
(0.25 m?) at five random spots in each plot at 30 DAS
and harvesting. The data were recorded for growth,
yield and economics and statistically analyzed. Data
on weed density and dry weight of weeds were trans-
formed using square root transformation /x+o0.5 be-
fore statistical analysis (Panse and Sukhatme 1967).
Weed control efficiency (WCE) was also calculated
on the basis of dry matter production of weeds.

RESULTS AND DISCUSSION
Weeds

The major grass and sedge weeds of experimen-
tal field consisted of Setaria gluaca, Cyperus rotundus,
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Digitaria sangunalis, Eleusine indica and Echinochloa
colona. Among broad leaved weeds, Spilanthes
acmella, Celosia argentea, Commelina benghalensis,
Euphorbia geniculata were more rampant. Irrespec-
tive of weeds management practices, density, dry
weight and weed control efficiency were higher in four
hand weeding (at 1,2,3 and 4 month after sowing).
The crop duration was 6 month and tuber formation
started from third month after planting. This required
nutrition to develop tuber properly that is why gave
good tuber yield as compared to other hand weeding
alone over other treatments except black polythene
mulch and two hand weeding at 1 and 2 month after
planting + protected application of glyphosate 2.0 kg/
ha. The crop experienced severe weed competition in
single application of oxyflourfen or glyphosate having
nominal WCE (52.68, 56.17; 38.50, 40.32 and 16.25,
18.48% for oxyflourfen 0.06 kg/ha and 44.86, 48.35;
33.50, 33.83 and 12.57, 14.25%) which might be due
to unfavourable conditions leading to vigorous growth
of weeds ( Cadavid et al. 1998). Among herbicidal

treatments, oxyflourfen 0.06 kg/ha (pre-emergence)
was found better than glyphosate 2.0 kg/ha alone.
(Scott et al. 2000). All the weed management prac-
tices caused significant reduction in density, dry weight
of weeds in comparison to weedy check plot (Table 1
and 2). In general, weed management practices re-
duced weed density from 0.00 to 6.00 weeds/m? un-
der monocots and 0.00 to 4.00 g/m* in dicot during
both the years. However, lowest density (0.00) and
dry weight (0.00) of weeds were recorded under hand
weeding followed by black polythene mulch through-
out growing period (6.30, 32.68; 3.20, 11.30; 35.22,
4.55; as density and 1.50, 11.50; 5.50, 2.60; 3.12,
1.92). Similarly, plot receiving four hand weeding (at
1, 2,3 and 4 month after sowing) registered the high-
est weed control efficiency (69.52, 73.65,; 47.76,
56.24; 48.10, 57.63% in 2011 and 2012 on grasses,
broad leaved weeds and sedges, respectively) and fol-
lowed by black polythene mulch which showed the
effective control of weeds and lowest in alone appli-
cation of herbicides and hand weeding. Similar results

Table 1. Influence of integrated weed management on density and dry matter accumulation of weeds

Density of weed (number/m?)

Dry weight of weed (g/m?)

Treatment Grasses BLWs Sedges Grasses BLW:s Sedges
2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 2011 2012

Two HW (1 and 2 months 1387 2668 1.30 1887 2922 265 3.19 289 719 434 450 330
after planting) (3.79) (4.14) (1.34) (4.40) (5.45) (L.77) (1.92) (1.84) (2.77) (2.20) (2.24) (1.95)

Four HW (1, 2, 3 and 4 433 3068 000 933 3322 135 100 070 500 215 245 1.25
months after planting) (2.20) (2.61) (0.71) (3.14) (5.81) (1.36) (1.22) (1.10) (2.35) (1.63) (1.72) (1.32)

Oxyflorfen 0.06 kg/ha PE 1425 2868 044 1925 3122 179 312 282 712 443 718 598

(3.84) (4.37) (0.97) (4.44) (5.63) (151) (1.90) (1.82) (2.76) (2.22) (2.77) (2.55)

Oxyflorfen 0.06 kg/haPE + 828 29.68 061 1328 3222 196 3.30 3.00 7.30 3.05 7.41 6.21
1IH‘?_/ (?3 months after (2.96) (3.19) (1.05) (3.71) (5.72) (1.57) (1.95) (1.87) (2.79) (1.88) (2.81) (2.59)
planting

Oxyflorfen 0.06 kg/haPE +2 898 27.68 050 1398 3022 1.85 3.34 304 734 321 695 575
HIWt('2 a)”d3m0”ths after (3.08) (2.86) (1.00) (3.80) (5.54) (1.53) (1.96) (1.88) (2.80) (1.93) (2.73) (2.50)
planting

Glyphosphate 2.0 kg/ha (POE 19.18  31.68 29.80 24.18 3422 3115 441 411 841 556 7.87 6.67
1 month after planting) 4 44y (4.70) (5.50) (4.97) (5.89) (5.63) (2.22) (2.15) (2.98) (2.46) (2.89) (2.68)

One HW (1 month after 1688 2568 4.80 21.88 2822 6.5 3.88 358 7.88 503 649 5.29
planting) + glyphosphate
2.0 kg/ha (POE 2 months ~ (417) (4.02) (230) (4.73) (5.36) (258) (2.09) (2.02) (2.89) (2.35) (2.64) (2.41)
after planting)

Two HW (1 & 2 months after ~ 7.23 3368 517 1223 3622 652 197 1.67 597 281 378 258
planting) + glyphosphate  (378) (3.11) (2.38) (3.57) (6.06) (2.65) (1.57) (1.47) (2.54) (1.82) (2.07) (1.75
2.0 kgfha (POE 3 months (2.78) (3.11) (2.38) (3.57) (6.06) (2.65) (1.57) (1.47) (2.54) (1.82) (2.07) (1.75)
after planting)

Black polythene mulch 6.30 32.68 320 1130 3522 455 150 120 550 2.60 3.12 192

(261) (5.76) 1.92 344 598 225 141 130 245 176 190 156

Weedy check 53.00 3568 17.98 58.00 3822 19.33 1565 16.78 19.65 13.34 1045 9.25

(7.31) (6.01) (4.30) (7.65) (6.22) (4.45) (4.02) (4.16) (4.49) (3.72) (3.31) (3.12)
LSD (P=0.05) 098 087 054 075 032 045 012 011 014 012 015 0.14

HW = Hand weeding, PE = Pre-emergence, POE = Post-emergence
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Table 2. Influence of integrated weed management on weed control efficiency

Weed control efficiency (%)
Broad-leaved

Treatment Grasses weeds Sedges
2011 2012 2011 2012 2011 2012
Two hand weeding (1 and 2 months after planting) 52.2 55.7 38.2 409 324 376
Four hand weeding (1, 2, 3 and 4 months after planting) 69.5 736 47.8 56.2 48.1 57.6
Oxyflorfen 0.06 kg/ha PE 527 56.2 385 403 162 185
Oxyflorfen 0.06 kg/ha PE + 1 hand weeding (3 months after planting) 515  55.0 37.8 493 150 17.0
Oxyflc;tl‘;elzqr;h(q)é(;s kg/ha PE + 2 hand weeding (2 and 3 months after 512 547 376 482 175 19.9
Glyphosphate 2.0 kg/ha (POE 1 month after planting) 449 483 335 338 126 142
One hand weeding (1 month aftgr planting) + glyphosphate 2.0 kg/ha 479 514 355 368 201 229
(POE, 2 months after planting)
Two hand weeding (1 and 2 months after planting) + glyphosphate
2.0 kg/ha (POE 3 months after planting) 609 646 433 511 375 438
Black polythene mulch 64.8 68.6 45.4 527 425 50.2
Weedy check 0.00 0.00 0.00 0.00 0.00 0.00
Table 3. Effect of integrated weed management practices on yield and economics
Tuber yield Weed index Cost: benefit
Treatment (tha) (%) ratio
2011 2012 2011 2012 2011 2012
Two hand weeding (1 and 2 months after planting) 1477 1347 381 369 0.66 0.36
Four hand weeding (1, 2, 3 and 4 months after planting) 2385 2255 0.00 000 110 1.20
Oxyflorfen 0.06 kg/ha PE 1435 1305 395 383 0.84 0.74
Oxyflg:;ir;in(;.)oe kg’lha PE + 1 hand weeding (3 months after 1833 1703 233 221  1.03 1.08
Oxyflg:;ir;"(])é(;e kg/ha PE + 2 hand weeding (2 and 3 months after 1468 1338 385 373 043 054
Glyphosphate 2.0 kg/ha (POE 1 month after planting) 1546 1416 350 338 0.93 0.89
One hand weeding (1 month after planting) + glyphosphate 2.0
kg/ha (POE, 2 months after planting) 1767 1637 259 247 0091 0.89
Two hand weeding (1 and 2 months after planting) + glyphosphate
2.0 kg/ha (POE 3 months after planting) 21121982 115 103 1.02 113
Black polythene mulch 2335 2205 214 209 0.27 0.30
Weedy check 5.60 430 751 739 0.19 0.39
LSD (P=0.05) 2.19 2.73 - - - -

PE = Pre-emergence, POE = Post-emergence

were reported by Pareek et al. (2000) and Mehriya et
al. (2003). Weedy check recorded the highest density
and dry weight of weeds owing to their greater com-
petitive ability than cassava crop.

Crop

The tuber yield of 2011 was slightly higher than
2012 regardless to treatment imposed due to climate
variation like early rain (20 mm) promoted little veg-
etative growth. But expression of growth parameters,
weed indices and yield attributes under treatments were
found similar in case of effectiveness. Single applica-
tion of oxyflourfen 0.06 kg/ha as pre-emergence
(14.33 and 13.05 t/ha) was significant over glyphosate
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2.0 kg/ha alone (15.46 and 14.16). The maximum tu-
ber yield (23.73 and 22.55 t/ha) was recorded under
four hand weeding (at 1,2,3 and 4 month after sow-
ing) followed by Ty, (23.73 t/ha) and Te (22.77 t/ha).
Minimum weed index (0.00) was recorded in treat-
ment Tsand maximum was in T; (78.13).

All weed management practices significantly im-
proved the yield of tuber over weedy check. Four
hand weeding at 30 days interval were effective for
all flushes of weeds which provided suppression of
weeds and congenial condition to tuber growth. The
creation of weed suppressive environment for crop
helped of check the growth of the weeds. Oxyflourfen
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and glyphosate being broad spectrum herbicides
supplemented by hand weeding improved yield po-
tential with increasing the number of hand weeding
over single application of herbicides. It might be at-
tributed to the reduction in weed competitiveness with
the crop. Similar findings were also reported by
Mehriya et al. (2007) in cumin. Whereas in combi-
nation, the best combination was two hand weedings
+ glyphosate 2.0 kg/ha at 3 month after planting over
other combination. Among hand weeding, four hand
weeding gave the higher tuber yield (2.33 and 2.25 t/
ha) over only two hand weeding (1.55 and 1.35 t/
ha). Four hand weeding gave the higher benefit cost
ratio (1:1.10 and 1:1.20) followed by two hand weed-
ing (1 and 2 month after planting) + glyphosate 2.00
kg/ha as post-emergence at 3 month after planting
(Table 3).
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