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Abstract
A field experiment was conducted to find out the effect of crop weed competition, weed dynamics and yield of cumin.
In the study Asphodelus tenuifolius was the most dominating weed species during the experimental period and recorded
higher absolute density, relative density, absolute frequency, relative frequency and importance value index i.e., 97,
44.09 per cent, 100.00 per cent, 28.57 per cent and 72.66, respectively and was closely followed by different weeds
viz., Chenopodium album L., Cyperus rotundus, Cynodon dactylon L. and Melilotus alba. No significant difference in
the seed yield was recorded in weed free condition maintained beyond 45 DAS and weedy check up to 15 DAS, but
differed significantly with weed free up to 30 DAS and weedy check beyond 30 DAS. Allowing weeds to compete with
crop after 30 DAS and up to harvest considerably reduced seed yield compared to weedy check up to 15 DAS. Weed
density, weed dry weight and weed index decline with increase in weed free period. Maximum weed density (14.80),
weed dry weight at harvest (1496.33 kg ha-1) and weed index (79.96 %) were recorded with weedy check up to harvest
condition. The highest seed yield (471 kg ha-1) was recorded in season long weed free condition over rest of the
treatments except treatments with weed free up to 45 DAS and  60 DAS as well as  weedy check up to 15 DAS.
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Introduction
Cumin (Cuminum cyminum L.) is one of the most important
seed spice crop of India since ancient times. Cumin valued
for its typical pleasant aroma due to its volatile oil. The
seeds of cumin are used for many purposes viz.,
condiments, medicinal, flavoring and seasoning agents.
After the extraction of the volatile oil, residues contain
good amounts of protein (17 %) and fat (20.42 %) thus,
used as cattle feed (Shankaracharya and Natarajan, 1971).
Cuminaldehyde or cuminal is 36.31 per cent which
attributes the specific value added aroma, has carminative,
stomachic, anti-diarrheal and dyspecicl medicinal
properties (Rathore et al., 2013). In India, during 2016-17,
the area and production of cumin were 7.60 lakh hectare
and 4.86 lakh tones, respectively with an average
productivity of 640 kg ha-1, which is the highest in the
world (DASD, 2017). Gujarat and Rajasthan are the leading
states for growing the cumin in India. During 2016-17, the
area and production of cumin were 2.78 lakh hectare and
2.84 lakh tones, respectively with an average productivity
of 1022 kg ha-1 for Gujarat (DOA, 2017). The major growing
districts are Mehsana, Banaskantha, Kachchh,
Ahmedabad and Surendranagar in Gujarat. This crop is
widely adapted as an important commercial crop in the
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arid and semi arid regions of Gujarat and Rajasthan states.
Both the states contribute more than 80% in the total
cumin production of the country (Malhotra & Vashishtha
2008). Requirement of soil moisture for initial 10-15 days
to get proper germination, slow initial growth, short stature
of the crop and poor canopy cover provide congenial
environment for the luxurious growth of weeds, which offer
severe competition for essential resources (water, nutrient
and space) and cause yield reduction in the tune of 80
per cent and some time complete crop failure (Yadav et
al., 2004). Therefore, effective weed control is prerequisite
to get the desired level of yield as well as to increase the
resource use efficiency (water and nutrients) as arid and
semi arid soils are already deficient in these resources.
Manual weeding is often used to manage the weeds in
cumin field, which is expensive and labour intensive. The
removal of the weeds throughout the crop season may
not be beneficial and economical. Therefore, initial lifespan
of crop required to be keep weed free for economical yield.
Crop weed competition period in the crop growth cycle
must be controlled to prevent yield losses. Zimdahl (1980)
stated that time span between that period after seeding
or emergence when weed competition does not reduce
crop yield and the time after which weed competition will
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no longer reduce crop yield”. However, knowledge of time
of weed removal can play a vital role to avoid extravagant
expenses. Moreover, knowledge of the weed flora and
critical period of weed removal is of utmost important to
suggest economic and effective weed control practices.
Hence, the present investigation was undertaken to
assess the weed dynamics and also to identify critical
period of weed removal in cumin under North Gujarat agro
climatic condition.

Materials and methods
A field experiment was conducted at the Agronomy
Instructional Farm, Chimanbhai Patel College of
Agriculture, S.D. Agricultural University,
Sardarkrushinagar during rabi season of 2017-18. The soil
of the experimental site was loamy sand in texture with
electrical conductivity of 0.11 dS m-1 and pH 7.61. The
soil was low in organic carbon (0.31%) and low in available
nitrogen (136.56 kg ha-1), medium in available phosphorus
(43.41 kg ha-1) and medium in available potassium (253.02
kg ha-1).The experiment consisted of 10 different
treatments including T

1
: Weed free up to 15 DAS, T

2
:

Weed free up to 30 DAS, T
3
: Weed free up to 45 DAS, T

4

: Weed free up to 60 DAS, T
5
: Weed free up to harvest, T

6

: Weedy check up to 15 DAS, T
7
: Weedy check up to 30

DAS, T
8
: Weedy check up to 45 DAS, T

9
: Weedy check

up to 60 DAS and T
10

: Weedy check up to harvest. The
experiment was laid out in randomized block design with
three replications. Seeds of cumin variety ‘GC 4’ treated
with thiram @ 3.0 g per kg seed to protect the crop against
fungal diseases and sown at 30 cm apart, using the seed
rate of 10 kg ha-1 on 8th November, 2017. The crop was
fertilized with recommended dose of nitrogen (40 kg ha-1)
and phosphorus (15 kg ha-1).The full dose of phosphorus
and 1/

3
rd dose of nitrogen was applied as basal in the

previously opened furrow in  the form of Urea and DAP,
respectively. The remaining 2/

3
rd dose of nitrogen was

applied in two equal splits in the form of urea at 10 and 30
DAS. The crop was harvested on 24th February during
2018. Observations on density and dry weight of weeds
were recorded by placing a quadrate of 0.25 m2 at four
random places in each plot and converted in to square
meter base. The economics of various crop weed
competition treatments were computed considering the
weeding cost of each treatment over weedy check and
gross return was worked out on prevailing market price of
cumin. For the various weed indices study, compiled data
were analyzed as per the methods suggested by Mishra

(1968) and Raju (1997) using the following formulae:

1. Absolute density = Total No. of individuals of a
species in all quadrates/ Total No. of quadrates
employed.

2. Relative density RD (%) = [Absolute density for a
given species/ Total absolute density for all species]
× 100.

3. Absolute frequency (%) = [Quadrates in which
species occurs/ Total No. of quadrates employed] ×
100.

4. Relative Frequency RF (%) = [Absolute frequency
value for a species/ Total absolute frequency values
for all species] × 100.

5. Importance value index (I.V. I) = Relative density +
Relative frequency.

Results and discussion
Weed flora
The major weed flora recorded in the experimental field
were Asphoidelus tenuifolius L., Chenopodium album L.,
Cyperus rotundus L., Cynodon dactylon L. and Melilotus
alba L.
Weed growth
Weed density was significantly influenced by different crop
weed competition treatments (Table 1). The minimum weed
density was recorded in the plots kept weed free up to
harvest, while maximum was recorded in season long
weedy check. Significantly the less number of weeds were
recorded with the treatment T

5
 : weed free up to harvest

which remained at par with treatments T
9
, T

8
, T

7
 and T

6
.

The highest weed density was observed in weedy check
up to harvest (T

10
) treatment. The study signified the

importance of removal of weeds during crop weed
competition period up to 60 DAS, which could benefit the
crop in reducing the weed density and ultimately increasing
the crop yield. Mehriya et al., (2007) reported that weed
free up to 75 DAS in cumin crop reduced the weed count
and dry weight of weeds significantly. Similar results have
also been reported by Kumar (2001) and Patelet al., (2016)
for cumin. The total dry weight of weeds at harvest differed
significantly due to various crop-weed competition
treatments. Treatments T

10
, T

6
, T

9
, T

8
 and T

7
remained at

par with each other and recorded significantly the lower
dry weight of weeds over rest of the treatments.  The
highest total dry weight of weeds was recorded in
treatment T

10
 (weedy up to harvest). The study suggested

the importance of timely removal of weeds during crop
weed competition period. The lower dry weight of weeds
in the treatments T

5
, T

6
, T

9
, T

8
 and T

7
might be due to lower

weed population throughout the crop growth period or weed
competition period. The results are in conformity with those
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reported by Maheriya et al., (2007), Singh and Saxena
(2013) and Patel et al., (2016) in cumin. Beside, the lower
weed index was noted under treatment T

5
: weed free up

to harvest (0.00 %) and was closely followed by treatments
T

6
 (2.18 %), T

4
(3.20 %) and T

3
(4.22 %). The higher weed

index i.e., 79.96 per cent was observed with treatment
T

10
. Effective control of weeds under these treatments

might have resulted in lower weed count, dry weight of
weeds and increase in seed yield consequently reduced
the weed index. More number of weeds under weedy check
condition responsible for higher dry weight of weeds might
have increased the weed index. These finding are in
agreement with the results reported by Mehriya et al.,
(2007), Meena et al., (2009) and Patel et al., (2016) in
cumin.
Effect on seed yield
The higher seed yield (470.5 kg ha-1) was recorded in
weed free up to harvest, which was statistically at par
with the treatments weed free up to 45 and 60 DAS as
well as weed check up to 15 DAS. This might be due to
lesser crop weed competition, which positively contributed
to higher growth and yield attributing parameters as well
as seed yield. Kumar (2001) also reported significant
increase in the seed yield of cumin with increase in duration
of weed free condition. Weeds allowed to compete with
crop plants up to 30, 45 and 60 DAS reduced the seed
yield by 22.06, 37.66 and 53.94 per cent, respectively
over season long weed free environment. Maintaining weed
free environment at early stage (up to 15DAS) significantly
reduced the seed yield, which was 31.62 per cent lower
than season long weed free period. Results on seed yield
indicats that early removal of weeds (up to 15 DAS) is not
enough to check the weeds that emerged at later stage,
while weeding at later stage is not capable to recover the
loss caused due to delay in weeding. The results are in
line with the findings of Mehriya et al., (2007). Weedy
check up to harvest recorded the lowest seed yield (94.3
kg ha-1), which was 79.95 per cent lower over weed free
up to harvest treatment (Table 3). These results are in

accordance with the finding of Patel et al., (2016) in cumin.
Weed dynamics
Among the total weed species Asphodelus tenuifolius L.,
was the most dominating weed species during the
experimental period with absolute density (97%) and
relative density (44.09 %), absolute frequency (100 %),
relative frequency (28.57 %) and importance value index
(72.66) were recorded followed by Chenopodium album L.
with 58, 26.37 per cent, 90.00 per cent, 25.71 per cent
and 52.08 of absolute density, relative density, absolute
frequency, relative frequency and importance value index,
respectively (Table 2). These findings are in close vicinity

Weed flora
Absolute

Density (m2)
Relative

Density (%)
Absolute

Frequency (%)
Relative

Frequency (%)
Importance
value index

Asphodelus tenuifolius L. 97 44.09 100.00 28.57 72.66
Chenopodium album L. 58 26.37 90.00 25.71 52.08
Cyperus rotundus 33 15.00 80.00 22.86 37.86
Cynodon dactylon L. 22 10.00 50.00 14.29 24.29
Melilotus alba 10 2.67 30.00 8.57 11.24

Table 2. Weed dynamics of weedy check up to harvest in cumin field.

Table 3. Seed yield of cumin as influenced by different
 crop weed competition treatments.

with those reported by Singh and Saxena (2013) in cumin.

Conclusion
Based on one-year study, results indicate that critical
period of crop weed competition in cumin is up to 45 DAS
for realizing higher seed yield of cumin. Therefore, cumin
crop should be kept weed free only upto 45 DAS for getting

higher yield economically.

Treatments
Seed yield
(kg ha-1)

T1 : Weed free up to 15 DAS, 322
T2 : Weed free up to 30 DAS, 332
T3 : Weed free up to 45 DAS, 451
T4 : Weed free up to 60 DAS, , 455
T5 : Weed free up to harvest 470
T6 : Weedy check up to 15 DAS, 460
T7 : Weedy check up to 30 DAS, 367
T8 : Weedy check up to 45 DAS, 293
T9 : Weedy check up to 60 DAS 217
T10 : Weedy check up to harvest. 94

S.Em. ± 29
CD (P = 0.05) 86
CV % 11.88
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