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Abstract Field experiment was conducted during
the year 2016-17. The treatment weed free check
significantly influenced the growth characters like
plant height and no. of branches per plant and it was
at par with treatments T, T, and T, for both characters
at harvest. Average weight of fruits was significantly
higher with treatment T, but, it was at par with all the
weed management practices except weedy check. The
treatment weed free check (T,) noted significantly
the highest marketable fruit yield (31.67 t/ha) and
statistically remained at par with treatments T, and T..
The highest WCE (78.22%) was recorded in treatment
T, and lowest WI (8.34%) was recorded under the
treatment T, as well as both followed by treatment
T,. Treatment T, gave highest net return which was
followed by the treatments T,, T, and T, . However,
the B : Cratio of the treatment T, was highest, which
was closely followed by the treatments T, and T, .
Effective and economical weed control in tamato
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crop might be secured under treatment T, which is
equally effective as weed free condition.
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Introduction

Tomato (Solanum lycopersicum L.) is one of the most
important vegetable crops grown all over the world.
It is warm season crop reasonable resistant to heat,
drought and grows on wide range of soil and climat-
ic conditions. India is the second largest producer
of vegetables in the world. It covers an area of 809
thousand hectares and produced 19.7 lakh MT with a
productivity of 24.3 t/ha. It is cultivated more or less
in all the districts of Gujarat. In Gujarat, it occupies
an area of 46.40 thousand hectares and production
of 1.32 lakh MT with a productivity of 28.43t/ha
(Anon 2016-17)

Weed is the major constraint that limiting the
crop production and have most deleterious effect and
ultimately causing the yield reduction of tomato by
53 t0 67% (Sanok et al. 1979). Present study was un-
dertaken with a view to reduce the losses of economic
production through effective weed control and solve
the scarcity of labors to some extent.
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Materials and Methods

The present study was conducted on Regional Horti-
cultural Research Station, Navsari Agricultural Uni-
versity, Navsari during the winter season of 2016-17.
The soil of the experimental site was dark greyish
brown with more clay content. The tomato variety
GT-2 was used in the experiment, proper size and
healthy seedlings were transplanted at 60 cm % 45¢cm
in open field. The treatments comprised of twelve
weed management practices viz, T, (Weedy check),
T, (Weed free check (Pendimethalin 30% EC @ 1.0
kg/ha as PE + IC and HW at 20 DATP + 2 HW at 40
and 60 DATP), T, (IC and HW at 20 and 40 DATP),
T, (Pendimethalin 30% EC @ 1.0 kg/ha as PE), T,
(T, +IC and HW at 40 DATP), T, (Metribuzin 70%
WP @ 0.5kg/ha as PE), T (T, + IC and HW at 40
DATP), T, (Oxadiargyl 6% EC @ 0.09 kg/ha as PE),
T, (T, + IC and HW at 40 DATP), T (T, + Quizalo-
fopethyl 5 % EC @ 0.05 kg/ha at 20 DATP), T, (T, +
Quizalofop-ethyl 5% EC @ 0.05 kg/ha at 20 DATP)
and T, (T, + Quizalofop-ethyl 5% EC @ 0.05 kg/
ha at 20 DATP), which were arranged in randomized
block design with three replications.

The required quantity of herbicides were applied
as per treatment by knapsack sprayer with spray
volume of 500 L/ha. Hand weeding and inter-cul-
turing were carried out with the help of kAhurpi and
power weeder, respectively. The recommended dose
of fertilizer 100 : 50 : 50 kg NPK/ha in the form of
urea, single super phosphate and muriate of potash
were applied to all plots uniformly. Full dose of SSP
and MOP with half dose of urea were applied at 30
DATP, while remaining half dose of urea was applied
at 60 DATP. The periodical plant height and number
of branches per plant at 30,60,90 DATP and at final
harvest was recorded from the five selected plants of
each net plot. The average values from each plot at
each stage were computed and recorded. The tomato
fruits were harvested in six pickings approximately
at weekly interval and summed up for total yield. At
fourth picking, five marketable fruits were selected
randomly for average fruit weight and the mean
value was noted. The WCE and WI were calculated
by formula given by Kondap and Upadhyay (1985)
and Gill and Kumar (1969), respectively. The data
recorded were statistically analyzed for interpretation

Table 1. Different weed species observed at the experimental field.

Monocot weeds Dicot weeds Sedges

Cynodon dactylon L. Boerhavia diffusa L.  Cyperus
Echinochloa Digera arvensis L. rotundus L.
crus-galli L. Portulaca oleraceae L.

Tridax procumbens L.
Partheium hysterophorus L.
Euphorbia hirta L.

(Gomez and Gomez 1984). The economics based on
the prevailing market prices was calculated.

Results and Discussion
Effects on weed and weed parameters

The different weed species observed at the experi-
mental field during the experiment are presented in
the Table 1. Among which the predominant monocot
weed species were : Cynodon dactylon L., dicot weeds
were Digera arvensis L., Portulaca oleraceae L. and
Euphorbia hirta L. and among sedges Cyperus rotun-
dus L. As in Table 2, the overall minimum weed index
(8.34 %) was worked out with treatment T, while
highest value was under the weedy check (41.11%).
The highest weed control efficiency (78.22%) was ob-
tained under weed free check (T,) followed by treat-
ments T, and T, with 55.30 and 51.52 %, respectively.
This is attributed to luxurious crop growth dominated
over the weeds under T, and T_. The findings were in
conformity with results by Samant and Prusty (2014)
who reported that the treatment of two HW was gave
significantly lowest weed dry biomass (27.6 g/m?)
with highest WCE (80.9%) were recorded with two
HW as farmer practice. Bangi etal. (2014), Elizabeth
and Geetha (2007) in brinjal showed that the weed
count and dry weight were the lowest at with weed
index (4.24%) were recorded with pendimethalin
(30% EC) @ 1.5 kga.i./ha + 11C at 30 DATP.

Growth attributes

Weed management practice has significant effect on
growth characters of tomato crop. Significantly, the
highest plant height (63.30, 87.10, 100.13 and 106.00
cm) at 30,60,90 DATP and at harvest, respectively
was recorded with treatment T, (Weed free), which
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Table 2. Effect of different weed management practices on weed characters, yield and BCR in tomato cv GT-2.

Plant height (cm) No. of primary branches/plant
At AT  Avg Net

Treat- 30 60 90 final 30 60 90 final  fi/ Yield WCE WI return
ments DATP DATP DATP harvest DATP DATP DATP harvest unit (tha) (%) (%) (Rs/ha BCR
T, 4393 6850 81.30 85.80 2.07 547 693 7.73 3341 18.65 - 41.11 85580 0.85
T, 63.30  87.10 100.13 106.00 2.67 6.53 8.13 893 4095 31.67 7822 - 176013 1.41
T, 57.07 80.77 9197 97.67 253 620 7.73 853 40.80 27.98 55.30 11.65 153241  1.31
T, 5370 73.03 89.70 90.37 2.13 5.67 7.20 8.00 3831 2236 3340 2940 117112 1.12
T, 62.17 83.87 9490 100.83 2.53 633 793 873 41.08 29.03 51.52 8.34 168379  1.47
T, 5340 7123 8843 8840 227 573 7.3 793 3797 2229 3471 29.62 116507  1.11
T, 56.23  80.03 91.67 9740 247 6.13 7.60 847 40.03 26.93 42.29 14.97 148743 1.31
T, 50.17  69.93 86.17 87.53 213 547 7.00 7.80 38.07 20.52 21.72 35.21 95960 0.91
T, 53.57 79.17 8893 95.00 247 6.00 747 827 39.73 26.86 39.63 15.19 144105 1.25
T, 5943  77.60 8550 9497 240 593 740 827 3931 26.49 37.58 16.36 152886  1.40
T, 5843 7640 83.73 9373 233 587 740 820 38.84 23.38  36.65 26.18 123756 1.16
T, 56.63  73.87 82.83 9137 220 560 7.07 793 3894 23.10 32.78 27.06 117231 1.08
SEm+ 2.57 3.01 3.04  3.03 008 019 023 025 1.13 1.38
CD@5%7.53 8.81 890 890 024 057 069 0.73 3.32 4.03
CV% 7.99 6.78 592 559  6.06 559 547 523 5.03 9.55
was statistically at par with treatments T,, T,,T,,,  highest with three HW at 20, 40 and 60 DAS in okra.

T,,T ,and T, at 30 DATP. Whereas, in case of plant
height at 60 ,90 DATP and at harvest, it was at par to
treatments T, T, T, and T, except T, at 90 DATP and
at harves. While, significantly the lowest plant height
was noted under T, (Weedy check) at all the stages of
the crop growth observation than all the rest of treat-
ments. The significantly highest number of primary
branches per plant (2.67, 6.53, 8.13 and 8.93) was
noted under treatment T, (Weed free), which was at
par with treatments T, T,, T, and T, at 30, 60 and 90
DATP, insddition to these, treatments T, and T, were
also at final harvest. The lowest value was recorded
with treatment T, (Weedy check) at all the stages.
Thus, the increase in plant height was rapid during
initial phase of crop growth up to 60 DATP, later on,
it showed slow down the growth rate due to initiation
of reproductive phase. The superiority of treatment T,
to produce taller plants and more number of primary
branches may be due to the fact that herbicide provide
better weed free condition from the very beginning
of crop emergence and later by hand weeding and
inter culturing thus weeds are managed during critical
period of crop weed competition. Bangi et al. (2014)
also noted that significantly highest plant height was
noted underweed free treatment in brinjal crop. Patel
etal. (2017) also found that the plant height (48.5 cm)
and number of nodes/ stem (19.0) were significant

Yield and yield attributes

All the weed management treatments recorded sig-
nificant effect on marketable fruit yield and average
fruit weight over weedy check. The treatment T, gave
significantly the highest marketable fruit yield (31.67
t/ha) which was at par with treatments T, and T,.
Significantly the highest average fruit weight (41.08
g) was found under treatment (T,) which was found
at par with all the treatments except weedy check.
Whereas, treatment T, recorded significant minimum
average fruit weight(33.41 g). The herbicide followed
by IC and HW resulted high enough quantitative traits
as higher plant growth, nutrients uptake by plant
moves towards the fruits in respective treatments.
Kumar et al. (2015) also noted that application of
pendimethalin @ 1.5 kg/ha, fluchloralin @ 1.0 kg/
ha being equally effective with two hand weeding at
30 and 60 DATP for average fruit weight and yield
in tomato. Shil and Adhikary (2016) also reported
that the significant maximum yield/ha (3.46 t) were
recorded in hand weeding in chilli. Singh et al. (2016)
also reported that significantly the highest average
bulb weight (70.5 g) and marketable bulb (35.65 t/
ha) and total bulb yield (36.20 t/ha) were noted in
weed free check. Nandal and Sharma (2005), Ved and
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Srivastava (2006) also reported that the significant
highest tomato fruit yield was noted in weed free
check, which was at par with pendimethalin @ 1.0
kg/ha fb hand weeding at 40 DAT.

Economics

The highest net income of Rs 1,76,013 was obtained
with treatment T, followed by treatments T, (Rs
1,68,379) and T, (Rs 1,53,241). However highest
returns per rupee (1.47) obtained with treatment T,
followed by treatments T, (1.41) and T, ((1.40). while
the lowest net return and returns per rupee (Rs 85,580
and 0.85 respectively) noted with the treatment
weedy check (T,). Because od less treatment cost of
T, as compared to treatment T,, as the treatment cost
of T, was elevated by two additional IC and HW by
power weeder and manual labor. Kumar et al. (2015)
also reported that the highest B : C ratio (5.01) under
the treatment pendimethalin @ 1.5 kg a.i. /ha (PE)
in tomato. The result was also supported by earlier
workers; Samant and Prusty (2014) and Singh et
al. (1984) in tomato and Gare et al. (2015) in chilli.

Conclusion

The treatment T, pendimethalin 30% EC @ 1.0 kg/
ha as a PE + IC and HW at 20 DATP + 2 HW at 40
and 60 DATP secured effective weed control with
maximum tomato fruit yield and net returns as well
as treatment T, pendimethalin 30% EC @ 1.0 kg/ha
coupled with IC and HW at 40 DATP equally effective
for economical higher returns per rupee, solved the
labor crises and fruit yield under the South Gujarat
agro climatic condition.
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