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ABSTRACT

The present investigation was carried-out during 2016-17 and 2017-18 at ICAR-
Directorate of Rapeseed Mustard Research, Bharatpur, Rajasthan to find out the effect of
direct sowing and transplanting on vyield of mustard. There were six treatment
combinations of two crop establishment techniques (direct seeding of the seed using a
seed-drill and establishment of the crop through transplanting) and three dates of sowing
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i.e. 13" October, 22 October and 01 November during both the years. The results revealed

AEBlne that significantly higher values of most of the growth and yield parameters were observed
Accepted: where transplanting of the seedlings was done on 13" October during both the years.
07 January 2019 Similarly, the seed yield was increased by 15-20% under transplanting techniques over

direct seeding of the crop. In conclusion, early establishment of the Indian mustard through
transplanting technique could be an alternative option to enhance the productivity of the
Indian mustard particularly under the late harvesting of kharif crops.
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Introduction

Indian mustard [Brassica juncea (L.) Czern &
Coss.] is playing a major role in oilseed
production and satisfying most of the oil
requirement of Indian consumers. It is the
most important winter season oilseed crop,
which thrives best in light to heavy loam soil
in areas having 25-40 cm rainfall. Mustard is
cultivated in mostly under temperate climates.
It is also grown in certain tropical and
subtropical regions as a cold weather crop.
Date of transplanting is important in
increasing the mustard productivity per unit
area. Several reasons responsible for low
productivity is non-adoption of good
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agronomic practices like optimum date of
sowing and planting geometry. Very often the
farmers have to sow the crop late due to
delayed monsoon rain, and late harvesting of
Kharif crops resulting in poor yield. Delay in
sowing reduces the yield due to its depressing
effect on the plant growth, flowering duration,
seed formation and productivity (Bali et al.,
2000).Sowing at proper time allows sufficient
growth and development of a crop to obtain a
satisfactory yield and also provide variable
environmental conditions within the same
location for growth and development of crop
and yield stability (Pandey et al., 1981). If the
mustard is sown late, duration is reduced due
to the high temperature during the
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reproductive  phase  with  concomitant
reduction in yield (Kumari et al., 2004). In
general, it was observed that the mustard crop
sown after October 30™ resulted in lower
yields (Panda et al., 2004). Transplanting the
crop rather than normal drilling may be a
costlier method of crop establishment,
however, the labour requirement for sowing
and then thinning the crop twice, to remove
extra plants, may be more costlier.
Transplanted crop have the exact plant
population with mathematical precision, and
there is also some time benefit after harvest of
the kharif crops. Through transplanting, the
full potentiality of individual plants can be
realized and yield more than drilling of seeds.
However, these points are not yet studied so
far scientifically. Hence, the present
investigation on “Effect of direct sowing and
transplanting on yield performance of Indian
mustard” was undertaken to generate the
scientific information on feasibility of
transplanting as well as the comparison effect
of direct sowing and transplanted on yield of
Indian mustard. However, late sowing of this
crop resulted in yield losses and thus affected
the supply-chain of the oil in the market. The
forceful late sowing conditions of the crop are
mainly because of delayed harvesting of
kharif ~ crops.  Therefore, early crop
establishment through transplanting technique
could be a better alternative to minimize the
yield losses in mustard. The main aim of this
study was to quantify the effect of direct
seeding over transplanting to see the yield
effect in mustard. Therefore, to address the
above issues, a field experiment was
conducted at ICAR-Directorate of Rapeseed
Mustard Research, Bharatpur, Rajasthan.

Materials and Methods

The experiment was conducted during 2016-
17 and 2017-18 at research farm, ICAR-
Directorate of Rapeseed-Mustard Research,
Bharatpur located at 77°3' E longitude, 27°15'
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N latitude and at an altitude of 178.37 meter
above mean sea level. The region falls under
Agro climatic Zone Il a (semi-arid Eastern
plain) with sub-tropical and semi-arid climate.
The climate of this zone is typically semi-
arid, characterized with wide range of
temperature between summer and winter.
High temperature with high wind velocity
during summers and low temperature during
winters are the characteristic features of
climatic condition. The average rainfall of the
locality is around 650 mm of which 85
percent is contributed by south-west monsoon
during July to August. Weather parameters
play a great role in affecting growth and
development process of crops, hence it is
important to present climatic variables. The
physio-chemical properties of soil are
described in table 1.

The mean weekly meteorological
observations recorded at ICAR-Directorate of
Rapeseed-Mustard  Research,  Bharatpur
during the crop growth period. The mean
weekly maximum and minimum temperature
during the crop growing seasons of mustard
fluctuated between 18.3 to 40.9°C and 3.5 to
22.1°C. The mean daily evaporation from
USWB class a pan evaporimeter ranged from
1.0 to 9.7 mm per day. The average relative
humidity fluctuated between 20.4 to 57.8
percent at noon. The bright sunshine hours
varied from 5.9 in January to 9.3 in April.
Rainfall received during 2016-17 and 2017-18
was 55.8 mm and 26.6 mm (Table 2).

Treatment details and management of field

There were six treatment combinations of two
crop establishment techniques (direct seeding
of the seed wusing a seed-drill and
establishment of the crop through
transplanting) and three dates of sowing i.e.
13™ October, 22 October and 01 November
during both the years. Simultaneously, direct
seeding was also done on the same day of
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transplanting. Recommended doses of
fertilizers i.e. 80 kg N, 40 kg P,Os and 40 kg
K,O/ha were applied uniformly in the
experimental field.

Other standard package and practices of
raising a good crop were followed. The RH
406 variety is used in this study. Seedlings
were raised in root trainers and transplanting
of the 8-10 days old seedlings were done in
the field. The plants of 2-3 leaves were ready
for transplanting and translated in the
afternoon during 4-5 pm in pits. After
transplanting a light irrigation was given to
get established the plants. A buffer nursery
was prepared for gap filling of the same
variety. Gap filling was taken up after 8 days
of transplanting at the spot. To eliminate
weeds in all the plots of experimental area,
one hoeing was done at 25 days after sowing.
One pre sowing irrigation was given and two
irrigations were applied to the crop as per
treatments. The crop was affected by some
aphids during the maturity period of the crop.
Therefore, no control measures were required
in the mustard crop. The maturity period of all

the date of sowing was different. The crop
was harvested as soon as 80 per cent silique
turn yellowish brown to prevent shattering.
Thereafter, plants from each net plot area
were harvested carefully, bundled, tagged and
were taken to threshing floor and kept
separately. After proper sun drying the
bundles were threshed separately. Seed yield
from each plot was recorded from each plot
after thorough cleaning.

Results and Discussion
Seed yield (g/h)

Data (Table 3) indicates that transplanting
time brought out significant effect on seed
yield of mustard. Significantly highest seed
yield was produced under 13th October
planting. However, planting of mustard on 1%
November produced significantly lower seed
yield which was lower than 22" October and
13th October planted crop, respectively. The
same trend was also observed in direct sowing
of mustard.

Table.1 Physical and chemical properties of soil at the experimental site

Particulars

Mechanical composition (Bouyoucos 1962)

Sand (%)

Silt (%)

Clay (%)

Texture class
Physical properties

Values

19.2
51.3
29.4
Silty clay loam

Bulk density (g/cm3) (Rana et al., 2014)

Field capacity (% by weight) (Richards, 1954)
Permanent wilting point (%) (Richards 1954)
Chemical properties

Organic carbon (%) (Walkley and Black 1934)
Available N (kg ha™) (Subbiah and Asija 1956)
Available P (kg ha) (Olsen et al., 1954)
Available K (kg ha™) (Jackson 1973)

pH (1:2 soil water suspension) (Piper 1950)
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1.52
12.50
2.35

0.24
126.30
17.23
149.26
8.3
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Table.2 The weekly meteorological data during crop growth period (pooled data of two years)
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Table.3 Yield influenced by direct sowing and transplanting dates

Treatments

Direct sowing 2016-17
13 Oct (D1) 33.47
22 Oct (Dy) 31.39
1 Nov (D3) 25.22
CD (P=0.05) 4.83
SEmz+ 1.19
Date of transplanting

13 Oct (T4) 40.38
22 Oct (Ty) 36.37
1 Nov (T3) 29.41
CD (P=0.05) 0.49
SEmz+ 0.12

Economic yield of crop depends on the
source-sink relationship and also on the
different components of source and sink. In
general, overall impact of treatments on
production of biological, seed and stover yield
was significant in transplanting of mustard on
13th October over 22" October and 1%
November planted crop. Early transplanting
on 13 October produced highest seed vyield
(38.8 g/ha) might be due to larger growing
period and cumulative effect of effective
rainfall and favourable weather conditions
which  helped in better growth and
development of the mustard plants and
resulted into better seed vyield. However,
mustard transplanted on 20" October was
found  significantly  higher.  Delayed
transplanting decreased the yield attributes
and yield as these parameters were adversely
influenced in the present experiment as the
sowing was delayed beyond October 13. In
direct sowing of mustard the maximum yield
was observed in 13" October sowing (31.93
g/ha) followed by 22" October and 1°
November sowing. Rapeseed and mustard
when sown later of October faced with cool
and even frosty nights as well as reduced
sunshine hours which adversely affected
photosynthesis and other growth as well as
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Yield (g/ha)

2017-18 Mean
30.39 31.93
28.14 29.77
24.42 24.82

2.83
0.70
37.22 38.80
35.27 35.82
29.29 29.35
0.11
0.02

development processes in plants resulting in

decreased seed, and biological yields.
Adverse effect of low temperature on
flowering, siliquae setting and seed

development in rapeseed and mustard have
also been reported by, Adak et al., 2011,
Biswas et al., 2011, Singh and Singh (2002),
Sihag et al., (2003), Sharma et al., (2006) and
Kumari et al., (2012).

The same trend was also noticed by Sonani et
al., (2002), Panda et al., (2004), and Khushu
and Singh (2005) who noted that late sowing
caused delayed flowering time, decreased
flowering duration and reduced seed yield.

In conclusion, the results revealed that
significantly higher values of most of the
growth and yield parameters were observed
where transplanting of the seedlings was done
on 13" October during both the years.
Similarly, the seed yield was increased by 15-
20% under transplanting techniques over
direct seeding of the crop. In conclusion, early
establishment of the Indian mustard through
transplanting  technique could be an
alternative option to enhance the productivity
of the Indian mustard particularly under the
late harvesting of kharif crops.
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