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Abstract
A field experiment was conducted during rabi season of 2011-12, 2012-13 and 2013-14 at Seed Spice Research
Station, S.D. Agricultural University, Jagudan on “Effect of weed management practices on weed indices (8.0 pH),
yield and economics of cumin (Cuminum cyminum L.). The soil was loamy sand in texture, neutral in soil reaction,
with low in organic carbon (0.23%), medium in available phosphorus (28 Kg ha–1) and potash (23.6 Kg ha–1). The
treatments consisted best combinations of physical and chemical methods viz.,Hand weeding, interculturing and
herbicide viz., pendimethalin @1.0 kg ha-1 as pre-emergence and oxadiargyl @ 100 and 120 g ha-1 as pre and post
emergence along with unweeded control replicated thrice and laid out in RBD. Weed free up to 45 DAS recorded the
maximum yield and growth attributes and was at par with the treatments pendimethalin @1.0 kg ha-1 as PE , Oxadiargyl
@ 100 and 120 g ha-1 as PE and interculturing followed by hand weeding at 25 and 40 DAS, except test weight and
number of branches per plant. Seed yield of cumin was significantly influenced by different weed management practices
during the course of investigation and on pooled data. Treatment weed free up to 45 DAS recorded the maximum seed
yield (612 Kg ha–1), whereas it was the lower in the treatment weedy check (control). Similarly treatment weed free up
to 45 DAS also secured maximum net income of Rs. 45322 ha-1 and BCR of 2.5, lower weed count at 20,40 and 60
DAS, lower total dry weight of weeds and higher WCE. Penmdimethalin and oxadiargyl as pre-emergence were
significantly superior to reduce dry weight of dicot and total dry weed weight than post emergence application of
oxadiargyl. The maximum weed index (77 %) was recorded with the treatment unweeded control.
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economical nor feasible. Manual removal of weeds in
cumin field is tedious, labour consuming and expensive.
This situation creates wide scope for use of herbicides.
Use of pre and post emergence herbicides and hand
weeding with interculturing are common practices for
weed management. Farmers of these regions are
practicing herbicides widely as pre and post emergence
for managing weed under scarce labour condition.
Therefore,it is the need of the time to explore suitable
alternative cost effective method of weed control in cumin.

Introduction
Cumin (Cuminum cyminum L.) is one of the most
important spice crops grown in India. Gujarat and
Rajasthan are leading states in production of cumin.
Cumin is a short stature crop, slow in germination, initial
slow growth stage, which makes it incapable to offer
competition with weeds. Investigations have revealed a
loss of 80-90% in the seed yield of cumin due to weed
infestation depending upon the intensity and type of weed
flora (Yadav and Dahama 2003). Slight change in climatic
condition may result in failure of the crop. Sowing done
by broadcasting, delay in germination (8-10 days) requires
one extra irrigation for better germination are some of the
reasons responsible for dominancy of weed during initial
crop growth stage, resulted in poor seed yields. This
shows the extent of weed problem and necessitates the
development of an effective schedule of weed control in
cumin. To bring down the competition and losses due to
weeds to zero, it is necessary that crop is kept weed
free throughout the growing season but it is usually neither

Materials and methods
A field experiment was conducted during rabi season of
three consecutive years 2011-12, 2012-13 and 2013-14
at Seed Spice Research Station,S.D.Agricultural
University,Jagudan on “Effect of weed management
practices on weed indices, yield and economics of cumin
(Cuminum cyminum L.)”. The soil was loamy sand in
texture, neutral in soil reaction, with low in organic carbon,
medium in available phosphorus and potash. There were
eleven treatments consisting weedfree up to 45
DAS,weedy check,interculturing fb hand weeding at 25
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and 40 DAS as well as application of weedicides
viz.,pendimethalin @ 1.0 kg ha-1, oxadiargyl @ 100 and
120 g ha-1 as PE and PoE at 15 and 30 DAS. The
treatments were replicated three times in a randomized
block design. The seeds of cumin variety GC 4 was treated
with ceresan @ 3.0 g per kg seed to protect the crop
against fungal diseases and sown at 30 cm apart in line
sowing with an application of irrigation. Hand weeding and
interculturing operation at 25 and 40 DAS were carried
out manually.In weed free treatment weeds were removed
at every fifteen days interval to keep it weed free up to 45
DAS.Pre-emergence application of both the weedicides
viz., pendimethalin and oxadiargyl with required quantity
were sprayed by knapsack sprayer with flat fan nozzle
using 500 liters of water per hectare after 3 to 4 DAS
under sufficient moisture for better effect. Another light
irrigation at 12 DAS was given to ensure uniform
germination. A basal dose of half of nitrogen and full dose
of phosphorus was drilled uniformly just before sowing.
The remaining half dose of N was top dressed at the time
of irrigation i.e. 30 DAS. Different weed flora viz.,
sedges,monocot and dicot weeds were counted at 20,40
and 60 DAS.The weed count (density) was taken from
the tagged spot of 0.25 m2 in the randomly selected each
net plot were calculated and converted into square meter
basis for conveniency. In order to draw a valid conclusion,
the weed count data are subjected to square root
transformation (vx + 0.5) as suggested by Gomez and
Gomez (1984) before statistical analysis.For dry weight
of weeds,the weeds were air dried completely till they
reached to constant weight and finally recorded for each
treatment after harvest and converted in to kg ha-1. Weed
index (WI) and weed control efficiency (WCE) were worked
out by using formulae given below by Mani et al., (1973)
and Gill and Kumar (1969) respectively.

WCE 
Where,

Weed flora
The major weed species appeared in the experimental
plot during the crop growth period were Cynodon dactylon
L. and Cyperus rotundus L. as major sedges in the weedy
check treatment.In case of monocot weed species,
Asphodelus tenuifolius L.,Melilotus indica L. and Digitaria
sanguinalis L. However, as far as dicot weed species are
concerned, the major population of Chenopodium album
L., Amaranthus spinosus L., Amaranthus viridis
L.,Spergula arvensis L., Boerhavia diffusa L., Launaea
nudicaulis L., Phyllanthus niruri L. and Portulaca oleracea
L. were observed in during three years of study.
Growth and yield attributes
On pooled data basis, all the growth and yield attributes
of cumin crop were significantly influenced due to different
weed management practices (Table 1). Treatment T10 i.e
weed free up to 45 DAS recorded the maximum yield and
growth attributes and was at par with the treatments T1 :
Pendimethalin @1.0 kg ha-1 as PE ,T3 : Oxadiargyl @
100 g ha-1 as PE , T4 : Oxadiargyl @ 120 g ha-1 as PE
and T9 : Hand weeding and IC at 25 and 40 DAS except
test weight and number of branches per plant. Higher
growth and yield attributes under these treatments might
be due to effective control of weeds,significantly reduced
crop – weed competition resulting in better congenial
condition for growth and development of the crop which in
turn increase the values of growth and yield attributes.
These findings are also in conformity with those reported
by Yadav et al., (2005), Yadav et al., (2012) and Mehriya
et al., (2007).
Seed yield
Seed yield of cumin was significantly influenced by
different weed management practices during the course
of investigation and on pooled data (Table 2). Treatment
T10 ( weed free up to 45 DAS ) recorded the maximum
seed yield, whereas it was the lower in the treatment
T 11 i.e. unweeded control. During 2010-11, all the
treatments were recorded significantly higher seed yield
except T11: Unweeded control and T2: Paraquat @ 500 g
ha-1 as PE ( 6-8 DAS). During 2011-12 and 2012-13, the
maximum seed yield of cumin was recorded when crop
kept weed free up to 45 DAS and was at par with the
treatments T9 : Hand weeding and IC at 25 and 40 DAS
and T1 : Pendimethalin @1.0 kg ha-1 as PE, but all these
treatments were significantly superior over rest of the
treatments except during the year 2010-11. However in
pooled results, the maximum seed yield was recorded
under treatment T10: Weed free up to 45 DAS and was at
par with treatment T1 : Pendimethalin @1.0 kg ha-1 as
PE, T3 : Oxadiargyl @ 100 g ha-1 as PE , T4 : Oxadiargyl
@ 120 g ha-1 as PE and T9 : Hand weeding and IC at

DWC  DWT
 100
DWC

WCE =

Weed control efficiency (%)

DWT

Dry weight of weeds in treated plot.

=

DWC =

WI  % 
Where,

Results and discussion

Dry weight of weeds in unweeded
control plot.

XY
 100
X

WI = Weed index (%)
X

= Yield of crop in weed free plot
(kg ha-1)

Y

= Yield from treated plot for which weed
index is to be worked out (kg ha-1)
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Table 2. Seed yield of cumin and economics as influenced by different weed control treatments (Pooled data)

Table 1. Growth and yield attributes of cumin as influenced by different weed control treatments (Pooled data)
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weed count at 40 DAS during individual years as well as
on pooled data (Table 3). Significantly the lowest weed
count was recorded with the treatment weed control up to
45 DAS (T10). The maximum numbers of sedges were
recorded under control and was at par with the treatment
T2 : Paraquat @ 500 g ha-1 as PE ( 6-8 DAS), T3 :
Oxadiargyl @ 100 g ha-1 as PE, T4 : Oxadiargyl @ 120 g
ha-1 as PE and T8 : Oxadiargyl @ 100 g ha-1 as POE at
30 DAS. Monocot, dicot and total weed count were the
maximum with treatment T11 i.e. unweeded control and
was at par with treatment T2 : Paraquat @ 500 g ha-1 as
PE ( 6-8 DAS) .Thus, pendimethalin found significantly
better to manage monocot, dicot and total weed count
than pre or post emergence application of oxadiargyl
(T3 to T8) except T7 : Oxadiargyl @ 100 g ha-1 as POE at
30 DAS and T8 : Oxadiargyl @ 100 g ha-1 as POE at 30
DAS in case of dicot weed count.
Dry weight of weeds,WCE and weed index
Dry weight of weeds was effectively controlled by different
weed control treatments (Table 4).Significantly minimum
dry weight of sedges was recorded with treatment weed
free up tp 45 DAS. Dry weight of monocot was the
minimum with the treatment T 10 : Weed free up
to 45 DAS and was at par with the treatment T9:Hand
weeding and IC at 25 and 40 DAS and T1 : Pendimethalin
@1.0 kg ha-1 as PE. However, dry weight of dicot weeds
and total were the minimum under treatment T10 and was
at par with treatments T9 : Hand weeding and IC at
25 and 40 DAS , T1 : Pendimethalin @1.0 kg ha-1 as
PE, T3 : Oxadiargyl @ 100 g/ha as PE and T4 : Oxadiargyl
@ 120 kg ha-1 as PE. Oxadiargyl as pre emergence was
more effective than paraquat and post emergence
application of oxadiargyl. In nutshell, weed removal too
early in the season leads to regeneration of weeds,
whereas under delayed removal conditions, weeds have
already caused irreparable damage to the crop. Similar
effect on weed dry matter due to different weedy and
weed-free periods had been reported by Kumar (2001) in
cumin. Penmdimethalin and oxadiargyl as pre-emergence
were significantly superior to reduce dry weight of dicot
and total dry weed weight than post emergence application
of oxadiargyl. These results are in line with the findings of
Raghvani et al., (1987).
The maximum weed control efficiency ( 88 %) was
recorded with the treatment T10 : Weed free up to 45 DAS,
which was closely followed by the treatment T9 : Hand
weeding and IC at 25 and 40 DAS, T1 : Pendimethalin
@1.0 kg ha-1 as PE,T3 : Oxadiargyl @ 100 g ha-1 as PE
and T4 : Oxadiargyl @ 120 g ha-1 as PE (Table 4).Thus,
pendimethalin found better for effective management of
dicot and monocot weeds at all stages. The maximum
weed index ( 77 %) was recorded with the treatment
T 11, which was closely followed by the treatment
T2 (68 %),whereas it was minimum under treatments T10,T9

25 and 40 DAS but significantly superior over rest of the
treatments.Similar results Mathukia (2015) reported that
weed free treatment secured higher cumin seed
yield.During individual years and in pooled results, seed
yield obtained under unweeded control and application of
paraquat @ 500 g ha-1 as pre-emergence were statistically
near to equal but significantly inferior over rest of the
treatments.
During the first year all the applied herbicides were equally
effective except paraquat. In the years 2011-12 and 201213, application of pendimethalin @ 1.0 kg ha-1 produced
higher seed yield than rest of the herbicidal treatments.
On pooled basis, pre-emergence application of
pendimethalin @ 1.0 kg ha-1 or oxadirgyl @ 100 or 120 g
ha-1 found more effective than post emergence application
of oxadiargyl and paraquat.Application of these herbicides
effectively cotrolled the dicot weeds resulting in to better
growth i.e. plant height and branches/plant consequently
as well as yield attributes increased the seed yield. Kumar
(2001) also reported similar results. In addition to this the
least weed population and dry weight of weeds were
recorded under these treatments was also responsible
for better seed. Yadav et al (2005) reported that
pendimethalin at 1.0 kg ha -1 (pre-emergence) also
controlled the weeds more effectively (79.3%) and
resulted 242.9 per cent higher seed yield than the control.
Similar results have also been reported earlier by Patel
and Mehta (1989) and Rathore et al., (1990).
Economics
Weed free up to 45 DAS increased not only seed yield
but net income and BCR also (Table 2). The maximum
net income of Rs. 45322 ha-1 and BCR of 2.5 were recorded
under weed free up to 45 DAS (T10). T9 (H.W. and I.C at
25 and 40 DAS with net return of Rs. 45094 ha-1 and BCR
of 2.5 as well as T1 : pendimethalin @ 1.0 kg/ha with net
return of Rs.43587/- and BCR of 2.5.The higher seed yield
under treatments as a result of better weed control is
responsible for higher net realization per hectare. Similar
trend was also observed by Mehriya et al., (2007) and
Yadav et al., (2012).
Weed parameters
Weed count
The density of weeds were significantly reduced by all
the treatments compared with weedy check (Table 3 and
Plate 1,2,3 and 4). The maximum and minimum weed
count at 20 DAS was recorded under unweeded control
and crop kept weed free up to 45 DAS (T10), respectively.
In case of sedges, an application of herbicides (T1 to T8)
as pre or post emergence and T9 : Hand weeding and IC
at 25 and 40 DAS were at par with T11 i.e. unweeded
control. Thus, pre emergence application of pendimethalin
is more effective to control dicot weeds as compared to
oxadiargyl as pre emergence application.Different weed
management practices were affecting significantly the
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Table 4. Dry weight of weeds (kg/ha) in cumin crop at harvest, WCE (%) and WI (%) as influenced by different weed management practices (Pooled
data)

Table 3. Weed count (No m-2 ) at 20,40 and 60 DAS as influenced by different weed conttrol treatments
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and T1 (Table 4).
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Conclusion
Thus it can be inferred that for effective control of weeds
and to get the maximum seed yield and income, kept
crop weed free up to 45 DAS or performed interculturing
followed by hand weedings at 25 and 45 DAS. During
scarcity of labour, apply pendimethalin @ 1.0 kg ha-1 or
oxadiargyl @ 100 or 120 g ha-1 as pre-emergence.
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