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ABSTRACT

A field experiment was conducted during rainy (kharif) season of 2012—-13 and 2013-14 at Faizabad, Uttar
Pradesh, to study the effect of conventional and integrated weed management [rice (Oryza sativa L.) straw muich
and mechanical weeding along with herbicides] practices on the control of weeds and yield of turmeric (Curcuma
longa L.). The application of metribuzin 700 g/ha as pre-emergence followed by (fb) straw mulch 10 t/ha fb 1 hand-
weeding (HW) 75 days after planting (DAP), being at par with pendimethalin 1 kg/ha as pre-emergence fb straw
mulch 10 t/ha fb 1 HW 75 DAP and atrazine 750 g/ha as pre-emergence fb straw mulch 10 t/ha fbo 1 HW 75 DAP,
was found significantly more effective in controlling weeds and improving yield attributes and yield (6.7 t/ha dry rhi-
zome; 272% and 26% increase over weedy check and farmers’ practice respectively). The application of
metribuzin 700 g/ha as pre-emergence fb straw mulch 10 t/ha fbo 1 HW 75 DAP also recorded the maximum net re-
turns (¥392,493/ha) and benefit: cost ratio (3.2). Results showed that integration of mulches and hand weeding
with pre-emergence herbicides achieved the maximum yield and returns. However, pre-emergence application of
metribuzin 700 g followed by rice straw mulch 10 tonnes/ha along with 1 hand-weeding at 75 days after planting
proved most remunerative and economical for growing turmeric crop.
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Turmeric, an ancient and sacred spice of India, isama
jor rhizomatous spice produced in and exported from In-
dia. InIndia, it is grown over an area of 0.18 million ha,
with a production of 0.83 million tonnes and productivity
of 4.6 t/harespectively (Indiastat, 2014). Since turmeric is
being grown during the rainy season and is along-duration
crop, alarge number of weeds compete with the crop for
nutrients, moisture and space causing yield reduction of
35-75% (Krishnamurty and Ayyaswamy, 2000). Being a
long-duration crop (more than 280 days), pre-emergence
application of herbicides alone does not control weeds
throughout the critical crop-weed competition period and
hence needs an integration of post-emergence application
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of herbicide or intercultural operation in combination with
pre-emergence herbicide application. Straw mulch is an-
other approach adopted by the farmers that conserves soil
moisture and modifies soil temperature for benefit of
crop, besides controlling weeds (Mahey et al., 1986).
Management of the weeds at proper time is one of the
major activities related to the crop returns by increasing
the crop productivity. Generaly, for the control of weeds,
farmers do manual weeding, but with increase in wages
and scarcity of labourers, manual weed control has be-
come a difficult task. Under such a situation, an alterna-
tive method of weed management through integrated sys-
tem has to be explored. Hence an investigation was car-
ried out to study the effect of conventional and improved
integrated weed-management practices on productivity
and economics of turmeric crop.

MATERIALS AND METHODS

A field experiment was conducted at Agronomy Re-
search Farm of the Narendra Deva University of Agricul-
ture and Technology, Faizabad (26.32°N and 82.12°E)
during therainy (kharif) season of 2012—13 and 2013-14.
The soil (reclaimed usar) of the experimental field was
silt loam in texture with slightly akalinein reaction (8.3),
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low in organic carbon (0.31%) and available nitrogen (187
kg/ha), medium in phosphorus (16.1 kg/ha) and high in
potassium (283 kg/ha). The experimental site falls under
sub-tropical zone in the Indo-Gangatic plains. The region
enjoys sub-humid climate, receiving a mean annual rain-
fall of about 1,200 mm; out of which about 80% is re-
ceived from mid-June to end of September. In the area of
experiment normally monsoon beginsin the third week of
June and lasts up to end of September or the first week of
Octaber. The winter months are cold with occasional frost.
Period from March to May remains generally hot and dry.
Western hot winds start from April and continue up to mid
of June. Weekly average minimum and maximum tem-
peratures during the crop season ranged 2.9-29.2 and
14.2-44.3°C during 2012-13 and 5.9-27.1and 15.7—
35.7°C during 2013-14, whereas total rainfall received
was 878 and 1,064 mm during 2012-13 and 2013-14 re-
spectively. The relative humidity, evaporation rate and
sunshine hours were found to vary from 34.6 to 78.6 and
53.9t0 87.9%, 9.1 t0 58.4 and 9.6 to 44.4 mm/day and 1.6
to 8.4 and 0.4 to 8.7 hours during 2012—13 and 201314
respectively. Ten treatments [T, metribuzin 700 g/ha as
pre-em fb 2 hoeings 45 and 75 days after planting (DAP);
T,, Metribuzin 700 g/ha as pre-emergence (pre-em) fb
fenoxaprop 67 g/ha + metsulfuron-methyl 4 g/ha as tank
mixed and post-emergence (post-em) 45 DAP; T,
metribuzin 700 g/ha as pre-em, fb straw mulch 10 t/ha fb
1 hand-weeding (HW) 75 DAP; T,, pendimethalin 1 kg/ha
as pre-em, fb 2 hoeings 45 and 75 DAP; T, pendimethain
1 kg/ha as pre-em, fb fenoxaprop 67 g/ha + metsulfuron-
methyl 4 g/ha as tank mixed and post-em, 45 DAP; T,
pendimethalin 1 kg/ha as pre-em fb straw mulch 10 t/ha,
fb 1 HW 75 DAP; T, atrazine 750 g/ha as pre-em fb
fenoxaprop 67 g/ha + metsulfuron-methyl 4 g/ha as tank
mixed and post-em 45 DAP; T, atrazine 750 g/ha as pre-
em fb straw mulch 10 t/hafb 1 HW 75 DAP, T, farmers
practice (HW 25, 45 and 75 DAP); T, weedy check]
were replicated thrice in a randomized block design with
plot size of 5 m x 6 m. All the herbicides were applied as
pre-em (3 DAP) with the help of manually operated knap-
sack sprayer fitted with flat fan nozzle using 500 liters of
water/ha. However, a treatment of fenoxaprop and
metsulfuron-methyl as tank mixed was executed as super-
imposed in the treatments of the pendimethalin,
metribuzin and atrazine at 45 DAP. Species-wise number
of weeds was recorded from 3 places, selected randomly
in each plot using a quadrate of 50 cm x 50 cm size.
Weeds within the quadrate were identified and counted
and weed count expressed as number/m?. The dry weight
of total weed species was recorded from three placesin
each plot selected randomly. After sun drying, weeds were
dried in hot air oven at 70 = 1°C for 48 hours to obtain a
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constant weight. Five plants were randomly selected from
each plot and the total area of leaves of 5 plants was esti-
mated with the help of electronic leaf area meter, and fi-
nally total |eaf-areawas divided by the number of plantsto
get the leaf arealplant. Leaf areaindex was calculated as:

Total leaf area

Leaf areaindex (LAl) = —————
Unit land area

The planting of crop was done on 17 June 2012 and 13
June 2013 in rows, 45 cm apart having plant-to-plant dis-
tance of 20 cm. The rhizomes were planted 5-7 cm deep.
Four irrigations were provided to maintain adequate soil
moisture at all the stages of crop growth during both sea-
sons. Urea, diammonium phosphate and muriate of potash
were used to supply 125 kg N, 60 kg P,O, and 60 kg K, O/
ha respectively. The crop was harvested on 18 February
2013 and 24 February 2014 during the first and second
seasons respectively. The moisture content in rhizomes at
harvesting was around 85%. The data collected on weeds
and turmeric crop were statistically analyzed as per analy-
sis of variance procedure (Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Weed and weed control efficiency

The dominant weed speciesin weedy plotsat 120 DAP
were grassy weeds like jungle rice~Echinochloa colona L.
(3.3/m?) and crowsfoot grass, Eleusine indica (3.1/m?),
broad-leaved weeds like monarch redstem, Ammannia
baccifera L. (3.8/m?), tropical whiteweed, Ageratum
conyzoides L. (3.2/m?), yellow sweet clover, Melilotus in-
dica (3.1/m?), tropical spiderwort—Commelina
benghalensis L. (3.1/m?) and black nightshade-Solanum
nigrum (3.6/m?) and sedges like nutgrass, Cyperus
rotundus L. (3.7/m?) and forked fringerush, Fimbristylis
dichotoma (L.) Vahl. (3.2/m?). The grassy weeds consti-
tuted 27.8, broad-leaf 49.8 and sedges 18.9% of the total
weed population under weedy conditions. The application
of metribuzin 700 g/ha as pre-em fb straw mulch 10 t/ha
fb 1 HW 75 DAP, being at par with pendimethalin 1 kg/ha
as pre-em fb straw mulch 10 t/hafb 1 HW 75 DAP and
atrazine 750 g/ha as pre-em fb straw mulch 10 t/hafb 1
HW 75 DAP, was found significantly more effective in
controlling weeds (Table 1). Significant reduction in weed
dry-matter accumulation at 120 DAP was observed due to
weed-control treatments, viz. metribuzin 700 g/ha as pre-
em fb straw mulch 10 t/hafb 1 HW 75 DAP, farmers’
practice, pendimethalin 1 kg/ha as pre-em fb 2 hoeings 45
and 75 DAP, pendimethalin 1 kg/ha as pre-em fb straw
mulch 10 t/hafb 1 HW 75 DAPR, metribuzin 700 g/ha as
pre-em fb 2 hoeings 45 and 75 DAP, atrazine 750 g/ha as
pre-em fb straw mulch 10 t/hafb 1 HW 75 DAP which
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were equally effective in reducing
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conventional or improved weed management practices.

Production economics

The application of metribuzin 700 g/ha as pre-em fb
straw mulch 10 t/hafb 1 HW 75 DAP resulted in higher
net returns of ¥392,493/ha and benefit: cost ratio of 3.2
(Table 2). However, moderate net returns 279,691/ha)
and benefit; cost ratio (2.4) was registered with farmers’
practice. Higher economic returns from turmeric with the
application of metribuzin 700 g/ha fb straw mulch 10 t/ha
fb 1 HW 75 DAP was also reported by Sathiyavani and
Prabhakaran (2014).

It was concluded that integration of mulches and hand-
weeding with pre-emergence herbicides achieved the
maximum yield and returns. However, pre-emergence ap-
plication of metribuzin 700 g followed by rice straw mulch
10 tonnes/ha along with 1 hand-weeding 75 days after
planting in turmeric crop proved superior with respect to
productivity and economics.
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