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ABSTRACT
Field experiment was conducted to study the effect of sequential application of pre- (pendimethalin

@ 1 kg a.i ha-1, oxadiargyl @ 250 g a.i ha-1) and post-emergence (fenoxaprop-p-ethyl @ 60 g a.i ha-1,
propaquizafop @ 60 g a.i ha-1, quizalofop-p-ethyl @ 50 g a.i ha-1) herbicides in sunflower on sandy loam
soils of Southern Agro-Climatic Zone of Andhra Pradesh. The study revealed that pre-emergence application
of pendimethalin  @ 1 kg a.i ha-1 + propaquizafop @ 60 g a.i ha-1 applied at 20 DAS resulted in significantly
higher seed yield and lesser density and dry weight of weeds with higher weed control efficiency compared
to rest of the weed management practices. The next best treatment was the two hand weedings at 20 and
40 DAS produced higher seed yield and lesser weed density and dry weight. The reduction in seed yield of
sunflower due to unchecked weed growth was 50.03 per cent compared to the best weed management
practice i.e., pre-emergence application of pendimethalin @ 1 kg a.i ha-1 + propaquizafop @ 60 g a.i ha-1

applied at 20 DAS.
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Sunflower (Helianthus annuus L.) is an
important oil seed crop of India. The productivity of
sunflower in India is declining due to an array of
biotic and abiotic factors. Weed competition is one
of the important biotic constraints in sunflower
production. Weeds can cause a reduction of 55 per
cent of seed yield of sunflower (Wanjari et al., 2000).
The use of herbicides offers scope for economical
control of weeds right from the beginning, giving
sunflower crop an advantage of good start and
competitive superiority. Pre-emergence application
of herbicides such as pendimethalin, fluchloralin,
metolachlor and alachlor are being used for the
management of weeds in sunflower. Pre-emergence
application of these herbicides provide an effective
control of grasses and some of the broad-leaved
weeds, but less effective against sedges. The
repeated application of same herbicide for longer
period leads to shift in weed flora and development
of herbicide resistant weeds (Friesen et al., 2000).

The weeds associated or emerged at later
growth stages of the crop escape the lethal effect of
pre-emergence herbicides. Further, pre-emergence
herbicides can not be used effectively to control the
weeds in sunflower when there is continuous rain at
the time of application.

The sequential application of pre-and post-
emergence herbicides in relation to weed dynamics
and response of sunflower has not been investigated
adequately. Keeping this in view, the present study
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was undertaken to evaluate the relative efficiency of
sequential application of pre-and post-emergence
herbicides on weed growth and productivity of
sunflower.

MATERIAL AND METHODS
A field experiment was conducted at Dryland

Farm, Tirupati campus of Acharya N.G. Ranga
Agricultural University, Andhra Pradesh, to study the
performance of pre-and post-emergence herbicides
in rabi sunflower during 2010-2011. The experiment
was consisted of ten treatments and replicated thrice
with following weed management practices in sandy
loam soils of Southern Agro-climatic Zone of Andhra
Pradesh. The treatments consisted of ten weed
management practices viz., pre-emergence
application of pendimethalin @ 1 kg a.i ha-1 (T

1
),

pre-emergence application of oxadiargyl @ 250 g
a.i ha-1 (T

2
), pre-emergence application of

pendimethalin @ 1 kg a.i. ha-1 + fenoxaprop @ 60 g
a.i ha-1 at 20 DAS (T

3
), pre-emergence application

of oxadiargyl @ 250 g a.i ha-1 + fenoxaprop @ 60 g
a.i ha-1 at 20 DAS (T

4
), pre-emergence application

of pendimethalin @ 1 kg a.i ha-1 + propaquizafop @
60 g a.i ha-1 at 20 DAS (T

5
), pre-emergence

application of oxadiargyl @ 250 g a.i ha-1 +
propaquizafop @ 60 g a.i ha-1 at 20 DAS (T

6
), pre-

emergence application pendimethalin @ 1 kg a.i
ha-1 + quizalofop @ 50 g a.i ha-1 at 20 DAS (T

7
), pre-

emergence application of oxadiargyl @ 250 g a.i



ha-1 + quizalofop @ 50 g a.i ha-1 at 20 DAS (T
8
),

Two hand weedings at 20 and 40 DAS (T
9
) and

unweeded check (T
10

). Weed control efficiency
(WCE) was calculated by using the following
formula,

               DM
C 

 -  DM
T

WCE =
             

x 100

                                                    
   DM

C

where,
WCE = Weed control efficiency (%)
DM

C
= Drymatter of weeds in the un weeded

check (control)
DM

T
= Drymatter of weeds in the treatment

imposed plot.
The required quantities of pre-emergence

(pendimethalin and oxadiargyl) and post-emergence
(fenoxaprop, propaquizafop and quizalofop)
herbicides were applied uniformly at 2 and 20 DAS,
respectively by using spray fluid @ 600 L ha-1 with
the help of knapsack sprayer as per the treatments.
All the management practices were adopted for
sunflower (cv. NDSH-1) cultivation as per the
recommendations of the Acharya N.G. Ranga
Agricultural University, Andhra Pradesh. The data
on weed density and dry weight were subjected to
square root transformation  (   X + 0.5)   and weed
control ef ficiency was subjected to arcsine
transformations before statistical analysis to
normalize their distribution as suggested by Gomez
and Gomez (1985). Returns per rupee invested were
arrived by dividing the net returns of the respective
treatment with its cost of cultivation.

RESULTS AND DISCUSSION
Effect on Weed

Among the weeds identif ied, the pre-
dominant weed species were Cyperus rotundus
(40%), Trichodesma indicum R. Br. (26.5%),
Euphorbia thymifolia L. (15%) and Digitaria
sanguinalis (L.) Scop. (5%). Among the weed
management practices tried, two hand weedings
at 20 and 40 DAS resulted in significantly lesser
density and dry weight of weeds with higher weed
control efficiency (Table 1). The pre-emergence
application of pendimethalin @ 1 kg a.i ha-1 +
propaquizafop @ 60 g a.i ha-1 applied at 20 DAS
was the next best treatment in reducing the density
and dry weight of weeds due to effective control of
all the categories of weeds throughout the crop
growth period leading to reduced competition for
growth resources. These findings are in accordance
with Singh and Singh (2006). Among the weed

management practices tried, pre-emergence
application of oxadiargyl alone and its combination
with post-emergence herbicides resulted in higher
density and dry weight of weeds with poor weed
control eff ic iency. This might be due to
ineffectiveness of oxadiargyl against broad-leaved
weeds in general and in particular to Trichodesma
indicum  a dominant broad-leaved weed present in
the experimental plots.

Effect on crop
Pre-emergence application of pendimethalin

@ 1 kg a.i ha-1 + propaquizafop @ 60 g a.i ha-1

applied at 20 DAS (T
5
) resulted in significantly higher

stature of growth and yield parameters viz., plant
height, crop drymatter production, number of total
and filled seeds head-1 and test weight. All these
parameters were statistically comparable with hand
weeding twice at 20 and 40 DAS due to maintenance
of weed free environment throughout the crop period
(Table 1). These results are in conformity with those
of Bedmar (1997).

The highest seed yield of sunflower was
recorded with pre-emergence application of
pendimethalin @ 1 kg a.i ha-1 in combination with
propaquizafop applied at 20 DAS and it was
comparable with hand weeding twice at 20 and 40
DAS due to effective control of all the categories of
weeds more effectively from sowing to harvesting,
which resulted in better translocation of
photosynthates from source to sink in these
treatments. These results are in conformity with
those of Poienaru et al. (2005) and Bedmar (1997).
Pre-emergence application of oxadiargyl @ 250 g
a.i ha-1 and it combination with post-emergence
herbicide, fenoxaprop @ 60 g a.i ha-1 applied at 20
DAS recorded lesser seed yield of sunflower due to
heavy weed infestation. The decrease in seed yield
with unweeded check was 50.03 per cent compared
to pre-emergence application of pendimethalin @ 1
kg a.i ha-1 + propaquizafop @ 60 g a.i ha-1 applied
at 20 DAS and 42.03 per cent compared to the
treatment, two hand weedings at 20 and 40 DAS.

Economics
Net returns and returns per rupee invested

were significantly higher with pre-emergence
application of pendimethalin @ 1 kg a.i ha-1 in
combination with propaquizafop @ 60 g a.i ha-1

applied at 20 DAS due to reduced cost of weeding
and increased seed yield in this weed management
practice. Pre-emergence application of oxadiargyl
@ 250 g a.i ha-1 alone and it combination with any
post-emergence herbicides i.e., fenoxaprop,
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propaquizafop and quizalofop recorded lesser net
returns and returns per rupee invested due to
increased cost of herbicides in these treatments with
poor weed control efficiency.

In conclusion, the present study has revealed
that pre-emergence application of pendimethalin @
1 kg a.i ha-1 + propaquizafop @ 60 g a.i ha-1 applied
at 20 DAS resulted in the highest seed yield of
sunflower with higher net returns and returns per
rupee invested.
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