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Abstract

A field experiment was conducted at Dr. BSKKYV, Dapoli, Maharashtra during 2020-21 (rabi season) to find out the
efficient weed control measure through soil solarization in Indian mustard (BrassicajuncealL.). Theresultsrevealed that
significantly maximum growths, yield parameters, plant height (175 cm), number of branches plant(5.2), number of
siliquae plant(161), siliquaeweight plant? (9.34 g), siliquaelength (4.36 cm), number of seedssiliquae*(12.85), seed
weight plant? (10.36 g), test weight (2.81 g), seed yield (11.14 g ha?), stover yield (26.47 g ha?) and harvest index (25.58
%) were noticed under soil solarization treatment along with transparent polythene except weed count and weed dry
matter which wassignificantly low in soil solarization with black polythene. The maximum values of most of growth and
yield parameters and weed control efficiency wererecorded in weed free check followed by pre-emergence application
of oxadiargyl 80% WP @ 100 g ha, post-emergence application of quizal ofop-ethyl 10 % EC @ 45 g ha?, and weedy

check. Though, weed free check without soil solarization was found the most profitable.
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I ntroduction

Weeds are one of the major barrierswhichisresponsible
for low productivity of Indian mustard (Brassica juncea
L.). Weeds are unwanted plants and these are also known
as silent robbers of plant nutrient, soil moisture, solar
energy and space which would be otherwise available
for main crop (Gage and Schwartz-L azaro, 2019). Thetotal
loss of agriculture producein Indiaisdueto weeds 45 %,
insects 30 %, diseases 20 % and other pests 5 % (Rao,
2000). Thereductionin crop yield hasadirect correlation
with weed competition. Thus, it is important to control
weedsin timeto avoid unproductive use of growth factors
to enablethe crop plant to expressfully by utilizing these
factors meant for them. Herbicides are effective against
narrow range of weed species (Mukherjee and Singh,
2005). A limited number of herbicides have been tested
against theweedsin mustard. These herbicidesare applied
as pre-emergence and can control weeds up to limited
period. The activity of these herbicidesis either reduced
or they become ineffective for second flush of weeds.
Introduction of post-emergence applied herbicides may
prove aboon for effectiveweed control in growing stage
of mustard crop. During recent period anumber of broad-
spectrum herbicides have been launched which are
capable of reducing competition for a longer period of
time. The efficacy and selectivity of these herbicidesare
yet to be explored in mustard. On the other hand, soil

solarization in combination with herbicidesapplicationis
very effective for controlling weed infestation. Soil
solarization is anon-chemical, hydrothermal method of
soil disinfection in which soil captures radiant energy of
sunlight under transparent and black polytheneto create
unfavorable conditionsfor weeds, insects and soil borne
plant pathogens (Gill and Garg, 2014). Soil solarization
improves the soil structure and increase the availability
of nitrogen and other essential plant nutrients (Elmore et
al., 1997) whichleadstoincrease plant growth and reduce
weed popul ation and requirement of fertilizers. With this
background the present study was undertaken to study
the effect of soil solarization and weed management
practices on productivity and profitability of Indian
mustard.

Materialsand M ethods

The experiment was conducted during the Rabi 2020-21
at Collegeof Agriculture, Dr. BSKKYV, Dapali, Rathagiri,
Maharashtra. The experiment was laid out in split plot
design with 12 treatment combinations and three
replications. Main plot includes three treatments of soil
solarization (30 days) viz, (S,) soil solarization with black
polythene, (S,) soil solarization with transparent
polytheneand (S,) control (without solarization) and sub
plot treatments comprised of four weed management
measures viz., (W,) pre-emergence application of
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oxadiargyl 80% WP @ 100 g ha*, (W,) post-emergence
application of quizalofop-ethyl 10% EC @45gha’, (W,)
weed free check (20 and 40 DAS) and (W,) weedy check.
Soil solarization was done for 30 days with the help of
black and transparent polythene. After 30 days, polythene
was removed manually and field was made ready for
sowing. Seedsof mustard (variety: Varuna) was collected
from Department of Agronomy, College of Agriculture,
Dapoli. Spacing between row to row was30cmand 15¢cm
for plant to plant was maintained during sowing. Seed
rate required was @ 5.00 kg hal. Recommended dose of
fertilizer 90:45:00of N:P,0O,:K, O, out of which50%N and
100 % P,0..K O was applied at the time of sowing and
remaining 50 % N was applied at 30 DAS. Theherbicide
oxadiargyl and quizalofop-ethyl was applied as pre-
emergence and post-emergence as per treatments. Hand
weeding was performed as per treatments. In the net plot
intensity of weeds was calculated by quantitative
method. For this purpose, quadrant having 0.5 x 0.5 m?2
was put randomly in net plot. The weeds present in the
guadrant were counted. After sun drying samples were
dried again in oven at 60-70°C for 3-4 days and weight
wasrecorded immediately after removing from oven. The
weed control efficiency was calculated on the basis of
reduction of dry weight of weeds from the given
treatments in comparison with the weed weight in the
unweeded treatment (Mani et al. 1973). The weed index
isthereductionin crop yield dueto presence of weedsin
comparison with weed free check (Gill and Kumar, 1969).

Table 1: Dominant weeds flora observed in the mustard crop

Yield attributes were recorded randomly from selected
five plantsfrom each plot at harvesting stagesviz. number
of seeds per siliquae, number of siliquae e per plant,
weight of seeds per plant, length of siliquae and 1000-
seeds weight (g). The crop was harvested from each net
plot and carefully recorded the grain yield and cal cul ated
by multiplying net plot size and converted on hectare
basis as g ha'. At harvest, stover and grain yields were
recorded and these plant components were further used
for chemical analysis. Harvest index was calculated by
dividing economicyield (seed yield) with biological yield
(total produce). The experimental data was analyzed by
DBSKKV STAT software and used guideline as given by
Panse and Sukhatme (1985).

Results and Discussion
Effect on Weeds

The dominant weed floraobserved during the experiment
waspresentedin Table 1. Datafrom Table 2 revealed that,
the total number of weeds and dry matter accumulation
of weeds was significantly lower in treatment soil
solarization with transparent polythene followed by soil
solarization with black polythene. Soil solarization
treatments were more prominent in suppressing growth
of weeds mainly broad leaves weeds which resulted in
reducing total number of weeds and dry
matter accumulation of weeds over rest of the weed
management measures. Similar findingswerereported by
Golzardi et al. (2014).

Botanical Name Family CommonName
Celosia argentea L. Amaranthaceae Kurdu/K ombada
CleomeviscoselL. Cleomacese Pivali tilvan
Cardiospermum halicacabum L. Sapindaceae Kanphuti/kapal phodi
Tinospora glabra L. M enispermaceae Gulve

Weed management measures resulted in reducing the
weed density of broad leaves weeds. L east total number
of weeds and dry matter accumulation of weeds were
recorded under theweed free check. Similar findingswere
reported by Kumar et al. (2015) and Guptaet al. (2017).
Among chemical weed management measures, pre-
emergence application of oxadiargyl 80% WP @ 100 g
ha recorded |east total number of weeds and dry matter
accumulation of weeds. This treatment showed the
superiority in suppressing the density and dry weight of
weeds which were significantly lower than rest of the
weed management measures during the year of study.
Theresults are in confirmation with the results reported
by Singh et al. (2017). To judge the effectiveness of
herbicidesweedindex isanidea parameter. Higher value

of weed index resulted in reduction of crop yield due to
presence of highweed density. Pre-emergence application
of oxadiargyl 80% WP @ 100 g ha® recorded | ower weed
index value (6.33 %) followed by post-emergence
application of quizalofop-ethyl 10 % EC @ 45 g hawith
weed index value (10.28 %) while weedy check treatment
reported highest weed index value (20.22 %). Weed free
check recorded highest weed control efficiency value of
95.89 %, 83.79 % and 63.99 % at 30, 60 DA Sand at harvest.
Thisresult resemblesthefindings of Kumar et al. (2015).
Among chemical treatments, highest weed control
efficiency was recorded in treatment pre-emergence
application of oxadiargyl 80% WP @ 100 g ha'i.e. 44.58
%, 27.17 % and 32.99 % followed by post-emergence
application of quizalofop-ethyl 10 % EC @ 45 g hawith



weed control efficiency i.e. 28.53 %, 18.89 % and 21.51 %
at 30, 60 DAS and at harvest.
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Figurein parenthesisindicates square root transformation

x+ 0.5)

Table 2: Total weed count and dry matter and WCE and asinfluenced by different treatments

Treatment Total weed count (m?) Dry matter of weed (g m?)
30DAS WCE(%) 60DAS WCE(%) At harvest WCE(%) 30DAS 60DAS At harvest
Solarization (30 days)
S, 10.75(3.09) - 21.25 (4.46) - 1450(3.78) - 127(1.35) 293(1.84) 2.30(1.69)
S, 8.75(2.77) - 1850(4.14) - 14.08(3.77) - 104(129) 2.84(1.82) 2.25(1.66)
S, 1342(349) - 2825(5.19) - 18.42(4.29) - 193(154) 3.26(191) 2.74(1.78)
SEmt -(0.07) - -(0.09) - - (0.05) - - (004 - (002 - (0.02
CDa5% -(0.29) - -(0.15 - - (018 - - (016) - (0.06) - (0.09)
Weed management measures
W, 1053(329) 4458 2444(471) 2717 1500(387) 3249 116(1.27) 245(1.70) 221(1.64)
W, 1358(3.74) 2853 27.22(549) 1889 1744(426) 2151 1.25(1.31) 3.00 (1.86) 2.34(167)
W, 0.78(106) 98 544(237) 8379 800(289) 639 091(114) 171(148) 1.75(149)
W, 19.00(4.39) - 3356(5.82) - 222(4.75) - 233(167) 4.838(231) 343(1.92
SFEmt -(0.08) - -(0.15 - - (0.11) - - (007) - (0.06) - (0.06)
C.D.a5% -(0.28) - - (052 - - (0.40) - - (023) - (022 - (020
Interaction
SFEmt -(0.24) - -(0.30) - - (032 - - (015) - (0.16) - (0.11)
CDa5% -(0.74) - -(0.93) - - (0.98) - - (046) - (049) - (035

Growth andyield attributes

Thetreatment soil solarization with transparent polythene
recorded significant increase in growth parametersviz.,
plant height, and number of branches plant? ultimately
reflected in maximum yield attributing characters (viz,
number of seeds siliqua?, siliqua length, number of

siliquae plant?, siliquae weight plant?, seed weight plant
1 and 1000 seed weight), but at par with soil solarization
with black polythene. However, 1000 seed weight did not
differ significantly (Table 3). The present results arein
consonancewith Khan et al. (2012) and Subrahmaniyan
et al. (2008). Weed free check recorded significantly

Table 3: Growth and yield attributing characters of mustard at harvest

Treatment Plant Number of ~ Number Siliqgua  Numberof  Sliquae Seed 1000
height branches  of seeds length siliquae weight weight seeds
(cm) plant? siliqua? (cm) plant? (gplantt) (gplantl) weight(g)
Solarization (30 days)
S, 174 52 1248 431 1579 9.09 9.86 279
S, 175 52 1285 436 1614 9.4 10.36 281
S, 173 51 1114 397 1401 7.08 7.62 276
SEmt+ 02 002 024 0.08 42 022 0.46 007
CD at 5% 08 008 096 031 164 0.87 182 NS
Weed management measures
W, 175 52 1268 420 1540 860 9.30 288
W, 173 51 221 4.16 1532 826 9.26 273
W, 178 54 1313 462 1664 952 1054 289
w, 17 5.0 1061 364 1389 7.64 803 265
SFEmt 03 002 046 014 39 011 045 008
CD at 5% 11 006 158 048 135 039 156 NS
Interaction
SFEmt 07 007 100 0.36 134 0.85 148 023
CD at 5% 20 023 NS NS 413 263 NS NS
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maximum plat height, number of branches per plant, seeds
sliqua?, siliqualength, number of siliquaeplant?, siliquae
weight plant! and seed weight plant?, which was
significantly superior over weedy check and was at par
with the pre-emergence application of oxadiargyl 80%
WP @ 100 g ha! and post—emergence application of
quizal ofop-ethyl 10 % EC @ 45 g ha™.

Grainand stover yields

Data presented in Table 4 revealed that soil solarization
with transparent polythene reported significantly higher
granyidd(11.14 gha?) stover yidd (26.47 g ha) followed
by treatment soil solarization with black polythene and
control (without solarization) in descending order. Among

thetreatmentsweed free check recorded significantly higher
grainyied(10.83 gha?) and straw yield (25.82 g hat) while
pre-emergence application of oxadiargyl 80% WP @ 100g
ha! and post-emergence application of quizalofop-ethyl
10% EC @ 45 g hatwasfound at par with each other and
significantly superior over other treatments. Significantly
lowest grainyield (8.64 g ha') and stover yield (23.69 g ha
1) was recorded in weedy Check. The increase in yield
might be due to maximum growth and yield attributing
characters of crop which ultimately resulted in maximum
yield of seed and straw. The present resultsarein agreement
withtheresultsreported by Singh et al. (2004), Khan et al.
(2012),Tekale et al. (2005), Mankar et al. (2016) and
Choudhary et al. (2021).

Table4: Yield and economics of mustard under soil solarization and weed management practices

Treatment Seed yield (g ha?) Stover yield (g ha?) Harvest index (%) Weed index (%)
Solarization (30 days)

S, 1028 24.64 2040 -

S 1114 2647 2058 -

S, 809 289 2614 -

FEmt 012 047 023 -

CD at5% 0.46 14 091 -

Weed management measures

W, 1015 24.68 2013 6.33

W, 9.72 24.46 2837 1028

W, 1083 2582 2940 -

W, 864 2369 2659 2022
FEmt 0.15 0.32 059 -

CD at5% 053 112 NS -
Interaction effect

FEmt 037 118 143 -

CD at5% 115 364 442 -
Genera mean 984 24.66 2837 -
Economics Table5: Economicsof thetreatment combinationsof mustard

On the basis of economic analysis, data presented in
Table 5 revealed that, the higher cost of cultivation
(56919 Rsha) wasrecorded under soil solarization with
transparent polythene combined with weed free check
(S,W,). The highest gross monetary returns (67667 Rs
ha') were gained by the soil solarization with
transparent polythene combined with weed free check
(S,W,). The higher net returns (17791 Rs ha') were
obtained in treatment control (without solarization)
combined with weed free check (S,W.). The highest B:
C ratio (1.57) was obtained when mustard was treated
with control (without sol arization) combined with weed
free check (S,W,). This might be due to higher cost of
soil solarization (Tekale et al. 2005).

Treatment Cost of Gross Net B:C

cultivation returns return ratio

(Rsha?) (Rsha!) (Rsha?)

SwW, 55248 57344 209%6 104
SW, 55188 5654 1406 103
SW, 56509 65208 8698 115
Sw, 53710 51165 -2544 095
S,W, 56583 65387 8799 116
S,W, 55849 60560 47111 108
S,W, 56919 67666 10747 119
S,W, 54921 55677 7% 101
SW, 31089 47997 16907 154
SWw, 30936 46983 15997 152
W, 31208 48999 17791 157
Sw, 20817 40654 10837 136




Conclugon

The soil solarization with transparent polythene recorded
the higher yield attributing characters and seed yield of
mustard followed by soil solarizationwith black polythene.
Weed free check recorded higher yield attributing
characters, seed yield and stover yield of mustard
followed by pre-emergence application of oxadiargyl 80
% WP @ 100 g ha!. Though, weed free check without
soil solarization was found the most profitable.
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