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Productivity of sunflower as influenced by tillage and weed management
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ABSTRACT
Field experiments were conducted during Rabi and Kharif season of 2012 and 2013 at northern block of
Cotton Research Station, Veppantattai, Tamilnadu, to study the effect of tillage and weed management
methods on weeds dynamics and yield of sunflower under irrigated conditions. The experiments were
laid out in strip plot design with three replications. Main plot treatment consisted of three tillage methods,
viz. conventional tillage, minimum tillage and zero tillage. Five weed management methods, viz. pre-
emergence application of pendimenthalin 1.0 kg/ha followed by hand weeding on 40 DAS, pre-emergence
application of pendimethalin 1.0 kg/ha followed by power weeding on 40 DAS, hand weeding twice on 20
and 40 DAS, power weeding on 20 and 40 DAS along with an unweeded check for both the crops were
included in the sub-plot treatments. The sunflower hybrid seed ‘Sunbred’ were sown on 60 x 30 cm
spacing. The results revealed that conventional tillage combined with pre-emergence herbicide application
of pendimethalin 1.0 kg/ha followed by hand weeding on 40 DAS recorded lower weed density, weed
biomass and higher yield attributes and yield.
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Sunflower is an important oil seed crop of India,
cultivated over an area of about 1.48 million ha with a
production of 0.90 million tonnes and with a produc-
tivity of 576 kg/ha (Anonymous 2011a). The produc-
tivity of sunflower in India is quite low compared to
that in other sunflower growing countries. This needs
to be stepped up through improved cultivation prac-
tices. In Tamil Nadu, sunflower is grown in an area of
14,268 ha with a production of 18,975 tonnes and pro-
ductivity of 1330 kg/ha (Anonymous 2011b). One of
the causes for low yield is the weed growth which com-
peting with the crop for nutrients, water, sunlight and
space. Wide row spacing and slow initial growth of
sunflower provide enough room for weeds to estab-
lish and to take advantage of slower initial growth of
the crop. Uncontrolled growth of weeds cause enor-
mous loss of nutrients, which in turn reduces the yield
of sunflower up to 64% (Legha et al. 1992).  Yield
loses due to weeds varied from 28 to 93% depending
on the type of weed flora and their intensity, stage,
nature and duration of crop-weed competition (Sharma
and Thakur 1998).

Costs on weed control are the largest variable cost
in most crop cultivation.  The combination of herbi-
cides with mechanical weeding was effective in con-
trolling major weeds. The herbicide controls weeds in

rows whereas mechanical weeding removes weeds
between the rows. Hence, a field experiment was con-
ducted to develop information on weed population
dynamics sunflower as influenced by tillage and weed
management methods under irrigated conditions.

MATERIALS   AND METHODS
Field experiments were conducted during Rabi

and Kharif season of 2012 and 2013 at Cotton Re-
search Station, Veppantattai. The soil of the experi-
mental farm is clay loam in texture.  The soil was low
in nitrogen, medium in phosphorus and potassium. The
experiment was laid out in strip plot design with three
replications. Main plot treatment consisted of three till-
age methods, viz. conventional tillage, minimum till-
age and zero tillage. Five weed management methods,
viz. pre-emergence application of pendimethalin 1.0
kg/ha followed by hand weeding on 40 days after seed-
ing (DAS), pre-emergence application of pendimethalin
1.0 kg/ha by power weeding on 40 DAS, hand weed-
ing twice on 20 and 40 DAS, power weeding on 20
and 40 DAS  along with an unweeded check  were
included in the sub plot treatments. The sunflower
hybrid seed  ‘Sunbred’  was sown on 60 x 30 cm. Con-
ventional tillage made by one disc ploughing was given
as the primary tillage operation followed by two culti-
vator operation as secondary tillage. One cultivator
ploughing and ridger former operation only for mini-*Corresponding author: rbaski73@gmail.com
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mum tillage. In zero tillage, the seeds were dibbled in
the stubbles of the previous crop without any tillage
or soil disturbance, except that which is necessary to
place the seeds at the desired depth.

Weed management was done as per the treat-
ment. For manual weeding treatments, two hand weed-
ing were given at 20 and 40 DAS. Herbicide treated
plots were applied with pendimethalin 1.0 kg/ha as
pre-emergence spray on third day after sowing fol-
lowed by a hand weeding on 40 DAS. For power
weeded plots, two weeding were given on 20 and 40
DAS with power weeder in between rows and within
the rows, weeds were removed manually.

RESULTS  AND  DISCUSSION
Weed flora

Weed flora of the experimental field during the
cropping period primarily composed of grasses, sedge
and broad-leaved weeds. The dominant weed species
were Dinebra retroflexa, Cynodon dactylon, Panicum
repens, Chloris barbata, Cyperus rotundus, Trianthema
portulacastrum, Parthenium hysterophorus and Digera
arvensis during first and second year of sunflower pe-
riod, respectively. Dominant occurrence of Trianthema
portulacastrum, Digera arvensis, Parthenium
hysterophorus, Cynodon dactylon, and Cyperus rotundus
weeds in sunflower on sandy clay loam soils has also
been reported by Mynavathi et al. (2007).

Effect on weed density and weed biomass
Both tillage and weed management methods sig-

nificantly influenced the weed density and biomass at
20 and 40 DAS (Table 1). Lower weed density and
weed biomass were recorded in conventional tillage
while in both the years, higher weed density and  weed
biomass were recorded in zero tillage due to deposition
of weed seeds in the upper layer of the soil. Increase in
perennial and some annual weed species due to reduced
tillage was also reported by Hume et al. (1991).

Lower weed density and  weed biomass were
observed with pre-emergence application of
pendimethalin 1.0 kg/ha followed by hand weeding on
40 DAS during  crop growth period. Application of
herbicides at pre-germinated as well as at early estab-
lishment of weeds in crop was found to control poaceae
weeds and broad-leaved weeds effectively (Khare and
Jain 1995).  Pre-emergence herbicides gave effective
control of weeds by inhibiting the germination of the
weed seeds and also killing the emerging weeds at the
early stages (Vyas et al. 2000). Unweeded control re-
sulted in higher grasses, sedge and broad-leaved weed
population due to unchecked and increased weed
growth at all the growth stages of crops
Effect on yield attributes and yield

Yield attributes and seed yield was significantly
influenced by tillage and weed management methods
(Table 2).Treatments received conventional tillage in-

Table 1. Effect of tillage and weed management practices on total weed density and weed biomass in sunflower

Treatment 

Total weed density (no./m2) Total weed  biomass (kg/ha) 
2012 2013 2012 2013 

20 
DAS 

40 
DAS 

20 
DAS 

40 
DAS 

20 
DAS 

40 
DAS 

20 
DAS 

40 
DAS 

Tillage management         

Conventional tillage 15.6
(246.4)

13.0 
(178.6) 

8.1 
(69.1) 

5.0 
(29.6) 

15.6 
(246.4) 

13.0 
(178.6) 

16.0 
(261.4) 

13.6 
(194.2) 

Minimum tillage 17.0
(295.4)

14.5 
(228.2) 

9.5 
(92.9) 

5.9 
(38.4) 

17.0 
(295.4) 

14.5 
(228.2) 

17.2 
(303.2) 

14.8 
(236.2) 

Zero tillage 18.1
(333.4)

15.1 
(252.6) 

10.4 
(111.9) 

6.5 
(47.3) 

18.1 
(333.4) 

15.1 
(252.6) 

18.5 
(347.6) 

15.9 
(277.2) 

LSD (P=0.05) 0.27 0.34 0.23 0.17 0.27 0.34 0.23 0.45 
Weed  management        

Pendimethalin (PE) + one 
hand weeding  at 40 DAS 

15.7
(251.0)

11.1 
(126.0) 

7.7 
(60.1) 

4.0 
(16.1) 

15.7 
(251.0) 

11.1 
(126.0) 

15.8 
(254.0) 

11.6 
(137.3) 

Pendimethalin (PE)  + one 
power weeding at 40 DAS 

16.2
(265.6)

11.8 
(140.6) 

8.3 
(71.2) 

4.6 
(21.8) 

16.2 
(265.6) 

11.8 
(140.6) 

16.5 
(265.6) 

12.6 
(160.6) 

Hand weeding  twice at 20 and 
40 DAS 

16.8
(287.3)

12.9 
(169.6) 

9.0 
(83.0) 

5.1 
(27.0) 

16.8 
(287.3) 

12.9 
(169.6) 

17.2 
(299.3) 

13.4 
(181.6) 

Power weeding  at 20 and 40 
DAS 

17.4
(309.6)

13.8 
(192.6) 

9.8 
(98.3) 

5.7 
(33.5) 

17.4 
(309.6) 

13.8 
(192.6) 

17.8 
(324.3) 

14.4 
(211.0) 

Control 18.4
(345.0)

21.4 
(470.0) 

11.9 
(143.9) 

9.6 
(93.6) 

18.4 
(345.0) 

21.4 
(470.0) 

19.0 
(367.0) 

21.8 
(488.6) 

LSD (P=0.05) 0.35 0.58 0.48 0.58 0.35 0.58 0.46 0.82 
Figures in parentheses are original values

Productivity of sunflower as influenced by tillage and weed management



140

creased the yield attributes such as diameter and weight
of the capitulum and number of seeds per capitulum
of sunflower. This might be due to higher weed con-
trol efficiency and more amount  of  nutrient  uptake
consequently  resulting  in  better  related  growth at-
tributes. Yield attributes of sunflower were at lower
range with zero tillage might be due to lesser weed
control efficiency and higher weed density and biom-
ass which might have reduced the nutrient availability
and utilization by the crop.

Pre-emergence application of pendimethalin 1.0
kg/ha  followed by one hand weeding on 40 DAS
resulted in recording bigger capitulum with more seeds
per capitulum and test weight of sunflower. This might
be due to reduced weed density and biomass of all
categories of weeds during critical period of crop weed
competition thus resulting in better translocation of
assimilates from source to sink during post anthesis
period (Sumathi et al. 2010). The results are in line
with the findings of Balyan (1993) and Jat and Giri
(2000) who have obtained higher yield consequently
recording higher yield contributing parameters with
pre-emergence application of pendimethalin in sun-
flower due to better weed control efficiencies.

Basavarajappan (1992) reported that manual, me-
chanical and herbicidal weed control methods in-
creased the capitulum diameter, number of seeds per
capitulum compared to weedy check because of re-
duced competition from weeds. Unweeded control
resulted in lower yield attributes due to stiff and con-
tinuous weed competition from the germination of
crops throughout its growing period. Bedmar et al.
(1989) and Nayak et al. (2000) obtained reduction in
seed number per capitulum with unweeded control.

Conventional tillage recorded higher yield due to
deep ploughing and pulverization of plough depth of
soil layers which favoured the germination of current
season weed seeds which were efficiently controlled
by integrated weed management methods. The lower
seed yield obtained with zero tillage was due to higher
weed competition for nutrient, space and light offered
by annual and perennial grasses.

Higher seed yield of sunflower obtained with pre-
emergence application of pendimethalin 1.0 kg/ha fol-
lowed by hand weeding on 40 DAS was due to early
application of  broad spectrum selective herbicide
which controlled the weeds and increased the  growth,
yield parameters and seed yield of sunflower (Jat and
Giri 2000). Unchecked weed growth resulted in more
total and dominant weed densities with higher weed
biomass, which reduced the seed yield of sunflower
drastically.

It was concluded that conventional tillage with
disc plough followed by cultivator tillage twice and
pre-emergence application of pendimethalin 1.0 kg/ha
followed by hand weeding at 40 DAS can keep the
weed density and weed biomass below the economic
threshold level and increase the productivity of  sun-
flower under irrigated condition.
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