Effect of date of sowing in mustard (Brassica juncea L.) genotypes on seed

growth and yield

Abstract

The experiment was conducted at farmer’s field during rabi 2019-2020 and Department of Seed
Science and Technology College of Agriculture Raichur and Department of Crop Physiology,
University of Agriculture Sciences Raichur, (India).Three genotypes of mustard were sown
during November- December in three different dates at an interval of fifteen days to know the
effect of sowing date on seed yield and quality of mustard (Brassica juncea L.). Significant
variations due to different sowing dates were observed in plant height, number of primary
branches palnt™, number of secondary branches plant?, chlorophyll content, number of siliqua
plant?, number of seed siliqua’®, 1000 seed weight, yield plant®and yield ha* and oil content of
mustard. Delay in sowing caused a significant reduction in the seed yield and guality. Results
showed that the highest seed yield was1962.48 kg ha™ obtained from 2" week of November
early sowing. The lowest seed yield was 1902.10 kg ha™ from 2" week of December late
sowing. From the results, the best sowing date of mustard is on 2" week of November in the
northern parts of Karnataka.

Introduction

Indian mustard (Brassica juncea L.) is an important oil yielding crop belongs to the family
Brassicaceae. lA natural amphidiploid derived from B. nigra and B. campestrisl. LAutogamy
species with (2 to 15 %) of cross poIIination.LTime of sowing is very important for mustard
production_(Mondal et al 1999). Optimum sowing time plays an important role to exploit the
genetic potential of a variety as it provides optimum growth conditions such as temperature,
light, humidity and rainfall (Iraddi VS 2008). Sowing dates jis an important factor that determines
the length of growing season and hence yields (Sharghiet al 2011). Delayed planting,
unfavorable weather conditions during the flowering period, fertilization and pod formation can
cause a decrease in duration of maturity period, the number of pods per plant, the number and
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weight of grains, and finally can lead to decrease in seed yield (Soleymani et al 2010). From the
above points it is clear that date of sowing plays a great role in mustard seed production. Keeping
in view of these facts, the present investigation was carried out to study the effect of sowing date

on flowering and seed set of mustard (Brassica juncea L.).
Material and Methods

The investigations were carried out during rabi 2019-2020 in the Itagi village of devadurga
taluka of Raichur district, and laboratory gexperiment was conducted jin the Department of Seed
Science and Technology, College of Agriculture Raichur and Department of Crop Physiology,
University of Agriculture Sciences Raichur, (India) situated at 16°28 north latitude and 77% east
longitude with an altitude of 389 m above the mean sea level. The three genotypes NRCHB — 101,
PM-25 and PM-30 of Indian mustard were sown in field on the three date of sowing, i.e., 2M week
of November, 4" week of November and 2™ week of December during 2019 and 2020 laid out in
factorial randomized block design with three replications under normal fertility (conditions.

Observations on the effect of sowing date on seed yield and guality parameters were recorded.
Results and Discussion
Effect of sowing date on growth parameters

Effect between the genotypes and dates of sowing was found significant highest plant
height was recorded at D1 (2"@ week of November) in NRCHB — 101 genotype (156.27 cm)
Further, lowest plant height was recorded in D3 (2" week of December) in PM-25 under late
date of sowing (142.19 cm) at harvest (fig 1). Present study revealed the presence of wide range
of variability for plant height among the genotypes selected for different date of sowing time and
the variability in plant height might be due to the genetic makeup of the different genotypes. The

results of present investigation are in agreement with the earlier reports of Zafar et al. (2008)

It was observed that genotype NRCHB — 101 at D1 (2™ week of November) had higher SPAD
values (45.12) and genotype PM-30 had lower values at D3 (2" week of December) (39.21) at
flowering stage. In present investigation among different sowing dates observed that the
genotypes which had higher SPAD values (NRCHB — 101) also had maximum stomatal
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conductance, photosynthetic rate and as well as the yield levels. These present study results were | Commented [L7]: Method and results not mentioned )
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\z Formatted: Highlight \

in conformity with the earlier works of Kobraeeet al. (2011) and Liu et al. (2012) in soybean.
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genotypes NRCHB-101 (473.85, 12.52 and 6.57 cm) recorded highest siliqua plant?, number of
seeds siliqua™® and siliqua length repectively and lowest recorded in PM-25 (138.28, 10.60, 5.07

cm respectively) table 1, 2 and 3.

[Effect of genotypes and date of sowing variation on seed yield plant™ and seed yield ha™ [ Formatted: Highlight
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seeds per siliqua than other genotypes. Similar results were reported by Helal et al. (2016),
Raghuvanshi et al. (2018) and Biswas et al. (2002).

Conclusion

It is concluded that if sowing is done late in December then crop experiences higher
temperature during germination and early growth phases, however, when sowing is done very
late, crop experiences heat stress at later stages of plant growth causing reduction in flowering
and pod growth phases resulting in decreased total dry matter, primary and secondary branch,

siliqua per plant, test weight, quantity and lquality of oil in seeds. Instead of 2" week of

December the ideal sowing time of mustard in Raichur region may be considered on 2™ week of
November and this shift might be due to climate change and in spring season. Delay in sowing
exposes mustard plants to high temperature and long days particularly affecting phenological
development less fertilization and during siliqua growth phase, which accelerates crop maturity
and decreases seed yield.
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Fig 1. Effect of date of sowing on Plant height (cm) in mustard genotypes
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m D1-2nd week of Nov m D2-4nd week of Nov = D3-2th week of Dec

days to 50 % flowering

Axis Title

IFigZ\. Effect of date of sowing on days to 50 % flowering in mustard genotypes
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m D1-2nd week of Nov m D2-4nd week of Nov m D3-2th week of Dec

Seed yield per plant (g)

\Fig\ 3. Effect of date of sowing on seed yield per plant in mustard genotypes
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|Tablel]. Effect of date of sowing on number of siliqua per plant in mustard genotypes Commented [L18]: why some parameters are given in table
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Number of siliqua per plant

. 2019 2020 Pooled Mean
Sowing dates
NRCHB- PM- PM- Mean NRCHB- PM- PM- Mean NRCHB- PM- PM- Mean
101 25 30 101 25 30 101 25 30

D1-2" week of
Nov

471.42 23220 | 310.03 | 337.88 476.28 226.17 | 304.01 | 335.49 473.85 229.18 | 307.02 | 336.68

D2-4" week of

Nov 33174 211.44 | 195.70 | 246.29 335.16 211.06 | 191.90 | 246.04 333.45 211.25 | 193.80 | 246.17

_oth
D3-2% week of 27548 | 13680 | 130.05 | 18378 | 27350 | 141.12 | 13950 | 18474 | 27453 | 138.96 | 139.28 | 184.26

Dec
Mean 359.55 19348 | 214.93 361.68 192,78 | 211.80 360.61 193.13 | 213.37
D G DxG D G DxG D G DxG
SEmzx 3.219 3.219 5.575 4.694 4.694 8.131 1.940 1.940 3.361
CD at 5% 9.649 9.649 16.713 14.074 14.074 | 24.377 5.817 5.817 10.075

Table 2. Effect of date of sowing on number of seeds per siliqua in mustard genotypes

Number of seeds per siliqua
Sowing dates 2019 2020 Pooled Mean

NRCHB-101 le\:- Ps"(;" M:a NRCHB-101 p;:' Ps"g' M:a NRCHB-101 p;:' P;é" M:a
D1-2% week of Nov 1252 1222 | 1234 | 1236 12.15 1197 | 1199 | 12.03 12.33 1210 | 1217 | 1220
D2-4™ week of Nov 12.49 1192 | 1198 | 1213 12.19 1153 | 1189 | 1187 12.34 172 | 1194 | 1200
D3-2" week of Dec 11.95 1082 | 1178 | 1151 1158 1037 | 1166 | 11.20 11.76 1060 | 1172 | 11.36

Mean 12.32 1165 | 12,03 11.97 1129 | 11.85 1215 1147 | 11.94

D G DxG D G DxG D G DxG

SEm+ 0118 0118 | 0205 0128 0128 | 0221 0.098 0098 | 0170

CD at5% 0.355 0.355 NS 0.383 0.383 NS 0.295 0295 | 0511

Table 3. Effect of date of sowing on siliqua length (cm) in mustard genotypes

Siliqua length (cm)
Sowing dates

2019 2020 Pooled Mean




NRCHB- | PM- | PM- | Mea | NRCHB- | PM- | PM- | Mea | NRCHB- | PM- | PM- | Mea
101 25 30 n 101 25 30 n 101 25 30 n
Dl'zn’:g‘:/eek of 6.46 572 | 556 | 592 6.69 578 | 545 | 597 657 575 | 551 | 594
Dz'”:‘g,eek of 5.89 514 | 597 | 567 6.08 511 | 599 | 573 5.98 512 | 598 | 570
D3-2" week of Dec 5.32 504 | 546 | 527 551 510 | 535 | 532 541 507 | 541 | 530
Mean 5.89 530 | 567 6.00 533 | 560 5.99 532 | 563
D G DxG D G DxG D G DxG
SEm+ 0.029 0029 | 0051 0.087 0087 | 0.51 0.038 0038 | 0066
CD at5% 0.088 0088 | 0.153 0.262 0262 | 0453 0114 0114 | 0.198




