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ABSTRACT

Field experiments were conducted to assess theeimfke of different varieties and dates of sowingyawth and
yield of mustard Brassica juncea L). Mustard experiment was conducted with four datesowing and two varieties viz.
Pusa Bold and Pusa Jaikisan (Bio-902). Four ddtsswings viz., 2T October, 31 October, 18 of November and 20
of November were used to evaluate their effect cowth and yield of different varieties tested. High yield was
produced by mustard cv. Pusa Bold among the twieties tested whereas first date of sowing i.€' @ttober was
adjudged as the best time for mustard seeding sulgstantial decrease in grain yield was obsenit#ddelayed sowing.
The analysis of variance showed that the differanceeed yield were statistically significant fastb the varieties and
different dates of sowing in both the years. Meesdsyield reduction, averaged over varieties, wéithe order of 16.4,
39.9 and 65.3 percent with second, third and fouldke of sowing in comparison to first sowing. Om average,
mean reduction in the straw yield over first sowiith second, third and fourth sowings was 15.233%nd 53.1 per cent,
respectively. In general, duration of each pheriokdgstage was more in the first sowing as compaoedther three

sowing dates as a fortnight delay in sowing browdfttut a decrease in duration of phenological event
KEYWORDS: Dates of Sowing; Varieties, Biomass, LAI, Yield, idest Index
INTRODUCTION

Mustard Brassica sp.) is one of the most important oil crops of therldoQil of plant origin constitute important
component of human diet, ranking third after cese&lanimal products and are nutritionally superioranimal oil
(Alam et al., 2015). About 13.2 percent of the annual worlibkedoil supply comes from this crop (FAO, 2007 mAngst
important annual oilseed crops grown in the coyntapeseed and mustard occupy the second plaeenis bf average
production after groundnut and contribute aboup@6cent to the oilseed production of the counfhe country has been
facing the problem of shortage of oils coupled witintinuous increase in their prices. Improved ete&gs have been
evolved, which can yield better with the use ofhhigputs of fertilizers, irrigation and suitabletéls for sowing with other
agronomic management practices. Generally, rapese@dnustard are grown under rainfed conditionsemeding soil

moisture duringabi season. There is wide fluctuation in productionnguo the vagaries of monsoon.

Rapeseed and mustard are generally grown on maigimds with poor fertility status. Hence, theyakuffer
from nutrient stress. Sowing time is one of the nmm@ortant nonmonetary input which influences pheductivity of seed
and oil to a great extent (Pavlista Al., 2011). Rapeseed and mustard are generally sowinsbyveek of October to
middle of November in north India. High diurnal teemature during early sown crops resulted in pognmgnation,

improper growth and development of plants. Besigests viz., pointed budégrada hilaris), cut worm Agrotis sps.),
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sow fly (Athalialugens proxima). Late sown crop on the other hand, suffers from femperature during its germination
and early growth phases and damages due to aphipspliis sps.) during flowering and pod development stages
(Bhuiyanet al., 2008; Azizet al., 2011). With the development of new varieties ofocamd adoption of multiple cropping
systems under irrigated conditions it has beconsergil to extend its sowing from October to midvimber or even
later. Considering the above facts, field experitaerere conducted to study the impact of diffesowing dates on two

commonly grown mustard varieties of mustard in mbndia.
MATARIAL AND METHODS

The field experiments reported in the present itigaon were carried out at the research farmhef lindian
Agricultural Research Institute, New Delhi situateda latitude of 285'N, a longitude of 77L0’E and elevation of 228 m
above the mean sea level. The soil belongs to Méitsaries classified as sandy loam, non-acid anednhyperthermic
to typic ustochrept. It is characterized as yelkiwiwell drained and deep soil with 0.42 percegapit carbon, 233 kg N,
19.5 kg P and 233 kg available K/ha. Delhi hasraiseid climate with dry hot summers and cold wisteThe normal
annual rainfall is about 714 mm, most of whichdseived during the south-west monsoon season futyrtd September.
Winter showers are occasionally received duringrtteaths from December to February from the westisturbances.
May and June are hottest months with mean maxinempérature varying from 40-22 and January is coldest month
with mean minimum temperature ranging from 6 $6.8The daily minimum and maximum temperatures iaseefrom
February onwards up to June. With the onset ofstheth-west monsoon temperature generally decrease July to

September and thereafter, attains the seasonahommivalues in January.

Two medium duratiomrassica juncea cultivars namely Pusa Bold and Pusa Jaikisan 9BR) were sown during
rabi season at 10 days’ intervals on four datesoafing beginning 21 October in both the yearShe field experiment
was conducted in a split plot design in which tvarieties and four sowing dates were replicated founes. Fertilizers
were applied as per recommended agronomic pacKagectices for the experiment i.e. nitrogen @ k8tha, BOs 60
kg/ha and KO 40 kg/ha and 20 kg Sulphur. Seeds were sowneatatie of 5 kg seed per hectare in rows spaced30 c
apart and 3-4 cm deep by a hand drawn dril. Wegeias carried out manually at about 40 days akeding and

thinning was done to maintain plant populationledat 2,50,000 plants per hectare uniformly infadl plots.

The crop was irrigated during the two most critigedwth stages viz. flowering and pod formatiorgs® as per
recommended irrigation package of practices forcitep under Delhi conditions. Additional irrigat®nvere also given
whenever the gravimetric samples showed that tiersmisture had depleted to a value below 50 pett of available
water (on volume basis) in the 15 to 60 cm depthe Ppurpose of these additional irrigations was risuee the
maintenance of ‘not short of water’ conditions @aadetain the soil moisture in the root zone faidithin the available

water range.

RESULTS AND DISCUSSIONS
Crop Growth

Effect of different sowing dates on duration ofttearieties’ phenological stages is graphically idea in
figure 1. In general, duration of each phenologisiElge was more in the first sowing as comparedtier three.
This could be attributed to the fact that thernegime prevailing at the later sowings hastenedctbp growth period.

The occurrence of different phenological eventeoled in this study are within the range reportgearlier workers for
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Pusa Bold and other cultivars under Delhi conddigRrasad, 1989; Panda al., 2004). A fortnight delay in sowing
brought about a decrease in duration of phenolbgeants. These findings are in agreement with éheported by
Khushu and Singh (2005).

The above ground, total biomass production for FBd in first year were of the order of 1450, 124020 and
880 gm n in 215 Oct, 3! Oct, 1¢" Nov and 28 Nov sowings, respectively (Figure 2). Due to défagowing the final
biomass was reduced by 14.5, 29.6 and 60.6 peirc@if' Oct, 10" Nov and 28 Nov sowings, respectively. Durind®2
year, total biomass recorded was of the order 013280, 1100 and 900 gm™nin the four sowings, respectively.
Comparing both the years, it was observed thataise cof 21 Oct, 3f' Oct, 10" Nov the total biomass production
increased by 5.5 per cent, 9.6 per cent and 7.8quer respectively, while in #0Nov sowing it was at par. In the second
year, favorable climatic condition enhanced thengho Reduction in biomass accumulation in Bio-9QRimjy first year
varied from 14.8 to 34.4 per cent in all other dais compared to 2Dct sown crop whereas it varied from 15.1 to 34.5
per cent in the second year. Analysis of data edsealed the fact that Pusa Bold was the highedymer of biomass in
comparison to Bio-902. Pusa Bold has profuse growehit in respect of podding which contributes Higantly in
attaining more biomass. When the treatment of daitsswings is taken into account, it is clear thathe date of sowing
were delayed from normal one; the amount of biompasduction got reduced. This may be due to thetfat in delayed
sowings, crops are subjected to relatively highrtta regime, which hastens the completion of phegichl stages giving
very short time for crop growth resulting in lessrhass and yield. Pavlistt. al., (2011), also reported a reduction of
biomass due to delayed sowing. The reduction imb&s due to late sowing is accompanied by reduatistem height,
branching, leaf area index and pod numbers (Bhutyaat., 2008; Hokmalipouet al., 2011).

Leaf area index (LAI) is an important crop growthrgmeter. It expresses the total leaf area devedopin
relation to the total ground area on which the dsogrown. LAl development in mustard is influenaeat only by the
dates of sowing but also due to varieties sincé peaducing habit varies between varieties. Vamiasi of LAI for two
cultivars at harvest are shown in table 1. In galnérAl values in cultivar ‘Pusa Bold’ started ieasing from 40 to 50
DAS and reached the peak around 90 to 100 DAS lzenl $tarted decreasing sharply whereas the LAlevalicase of
Bio-902 started rising sharply around 60 DAS andntha sharp reduction after 90-100 DAS (data notwsfo
Other important observation was related to datesowfing and it was noted that the first sowing Zdb 3 units more in
LAI values in comparison to later sowings and tleeelopment of leaf area was faster in earlier sgwithan in later
sowings. The maximum value of LAl occurred eitheridg pod formation or early to middle of seediridj stages
(Shargiet al., 2011, Waltoret. al., 2011and Rafiegt. al., 2011).

Yield and Yield Attributes

The analysis of variance revealed that the diffeeein seed and stover yield were statistically ificant due to
different varieties and sowing dates. In both tharg, highest seed yield was recorded with the sosm on 21 October
i.e. first date of sowing whereas lowest yield weased in the crop sown on 2November i.e. last date of seeding,
irrespective of varieties. Average reduction in seed yield when sown on second, third and fouatke th comparison to
first sowing were of the order of 16.4, 39.9 and3g%ercent in the two varieties as shown in tabl€hkse results suggest
that pre-anthesis growth and development of musteré adversely affected by cold frosty nights segtliced sunshine in
the crop sown late after second fortnight of Octobethese areas. Sing# al., (2014) observed the similar trend and

reported that late sown crop experienced sub-optemaperature regime which retarded their growtmpared to normal
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date or mid-sown crops on earlier dates. Also, perslization development suffered from forced mvity due to rapid
rising in temperature (Iraddi 2008; Kushwadbal., 2009).

Similar to seed vyield, test varieties differed #igantly in their stover yield in both the yeanslustard cv.
Pusa Bold produced, on an average, about 10% niowersyield than Bio-902. The stover yield of theog was
significantly influenced by different dates of sogiin both years of experimentation. In generas, tlighest amount of
biomass was recorded for Octobef'Zbwn crop and a progressive substantial decrémseafter, was recorded with
successive dates of sowings. On an average, mdantien in the stover yield over first sowing witkecond, third and
fourth sowings was 15.2, 37.3 and 53.1 per cespaetively.

Harvest index varied due to different sowing datheugh varieties failed to influence it significhnt
The 1000-seed weight of the Pusa Bold was sigmifigdnigher than Bio-902 in both the years. Thedseaf the former on
an average were heavier by 5.6 and 6.5 per cempaxed to later one in the first year and secoia géexperimentation,
respectively. The crop sown on 2Dctober showed higher value of 1000-seed weiglt iarwas gradually and
significantly, decreased with delay in sowing. Lewseed weight was recorded in the crop sown d¢hNedvember.
These results support the finding of Shastgial., (2011) and Rafiegt. al., (2011). The reduction in 1000 seed weight in
second, third and fourth sowing in both the vagfis probably due to very short grain filling jperiand seeds could not
develop fully in late sowings (Akhtet. al., 2015).

CONCLUSIONS

It may be concluded from the results of the sty productivity of the mustard is influenced byttbgenotypes
as well as by the time of sowing. However, intdmtt between varieties and sowing time were fouodbé
non-significant. In both the years, first date ofving i.e. 2% October was adjudged as the best time for musteeding

and gradual decrease was noted in the seed yiedd adwn on second, third and fourth date.
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Figure 1: Effect of Sowing Dates on Phenology of TewMustard Varieties (Mean of 2 Years)
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Figure 2: Effect of Different Sowing Dates and Varties on the crop Biomass at Harvest

Table 1: Effect of Different Varieties and Sowing
Dates on Growth, Yield and Yield Attributes of Mustard

Treatment LAIT at Harvest Grain Yield (q/ha) Stover Yield (q/ha) Harvest Index 1000 -Seed Weight (g)
1 Year | 28 Year | 1% Year | 2 Year | 1% Year | 2™ Year | 1% Year | 2" Year 15t Year 2™ Year
Varieties
Pusa Bold 1.20 1.22 18.76 18.83 46.28 46.42 0.29 0.29 5.75 5.85
Bio-902 1.13 1.21 16.84 17.76 41.71 42.25 0.29 0.30 5.43 5.47
CD .05 ns ns 0.21 0.54 0.93 0.85 ns ns 0.22 0.26
Dates of Sowing
21-Oct 1.40 145 25.66 25.90 59.53 60.6 0.30 0.30 6.35 6.60
31-Oct 1.55 1.60 21.20 2191 50.81 51.0 0.29 0.30 6.20 6.30
10-Nov 1.05 1.06 15.63 15.40 37.46 375 0.29 0.29 5.45 5.35
20-Nov 0.65 0.75 8.70 8.75 28.18 28.25 0.24 0.24 4.35 4.40
CD .03 0.24 015 0.38 0.73 1.65 1.16 0.04 0.02 0.33 0.36
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