Studies on effect of planting dates on seed quality of onion (Allium cepa L.) in North
eastern dry zone of Karnataka

Abstract

Aim: To study the effect of planting dates on seed quality of onion varieties
Study design: Split plot design

Place and Duration of study: Department of Seed Science and Technology, University of
Agricultural Sciences, Raichur during 2023-24.

Methodology: Two varieties with five planting dates

Results: The results revealed that significantly highest seed germination (89.3 %), shoot
length (8.97 cm), root length (7.02 cm) and seedling vigour index | and Il (1428 and 1294,
respectively) in D; (1% fortnight of November). While, lowest seed germination (84.7 %),
shoot length (7.65 cm), root length (6.04 cm), and seedling vigour index | and Il (1250 and
1047, respectively) in Ds (1% fortnight of January). Between varieties, Bhima super (V>)
registered significantly highest seed germination (87.8 cm), shoot length (8.49 cm), root
length (6.18 cm), and seedling vigour index | and Il (1291 and 1116, respectively). Whereas,
lowest seed germination (86.5 cm), shoot length (8.07 cm), root length (5.89 cm), and
seedling vigour index | and 11 (1209 and 978, respectively) recorded in Bellary red (V).
Conclusion: The results of present investigation revealed that, bulbs planted during 1%
fortnight of November and Bhima super were found to be superior for above study.
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INTRODUCTION

Onion (Allium cepa L.) belonging to family Alliaceae. It is the second important
vegetable crop of the world after tomato and one of the major vegetable crops cultivated in
India. It is an indispensable item in every kitchen as vegetable and condiment, used to flavour
many of the food stuffs. It is also used as salad and pickles. It is known fact that seed is a
basic and crucial input in agriculture, but it is the quality of the seed that decides the
commercial success of a crop or variety. Obviously, the bumper harvest could be possible
only when the planting seed possess high quality standards viz., genetic purity, germination,
uniformity in weight and size apart from freedom from insect pest and diseases. These quality
traits are known to be influenced largely by interaction of environment, cultural practices,

harvest and post-harvest management practices at both field and storage levels.
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Quality seed is very much essential for enhancing the productivity of a crop plant.
However, the availability of quality seeds of desirable variety is seems to be the major
constrain for crop production in developing countries like India. The quality of the seed is
highest when it completes structural and functional development on plant itself. Thereafter,
the quality deteriorates irreparably and irreversibly at varying rates (Delouche et al., 1973) B!,
As most of the vegetable crops are propagated sexually through seeds, thus the productivity
of vegetable crops depends primarily not only on the genetic constitution of the variety but
also the environmental conditions of a particular region. Both genetical as well as
agronomical principles of seed production should be adopted for enhancing the crop

productivity successfully.

Onion seeds being very short lived in nature, thus the percent and rate of germination
of onion seeds also vary considerably among the seed lots leading to difficulties in
establishing optimum plant population in the field condition. Onion seeds loose vigour and
viability comparatively faster than other vegetables crop seeds and failed to remain viable for
more than one year under ambient condition (Justice and Bass, 1979) . Initial seed
moisture, storage temperature and relative humidity have been found to affect the seed
quality. The time of production and interaction of genotypes also determine the quality of
seed as the crop produced at different times being exposed to varying environmental

conditions especially during seed maturation stage. | |

|

MATERIALAND METHODS

The field experiment was conducted with five planting dates (D:-1% fortnight of
November, D,- 2" fortnight of November, Ds-1% fortnight of December, D,-2" fortnight of
December and Ds-1* fortnight of January) by using two varieties viz., Vy-Bellary Red and V.-
Bhima Super during Rabi 2023-24 at Agricultural Research Station, Hagari, Ballari. The crop
was harvested when it reached physiological maturity and seed from all the treatments under
this investigation was collected separately. The seed obtained from field experiment was used
to assess the seed quality parameters. The laboratory experiment was conducted at
Department of Seed Science and Technology, University of Agricultural Sciences, Raichur
using FCRD with four replications to know the effect of planting dates and varieties on seed

quality,
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Observations

The observations were recorded for seed moisture (%), seed germination (%), shoot
and root length (cm), seedling dry weight (mg), seedling vigour index-1 and seedling vigour
index-1l. Germination test was conducted as per ISTA using between paper method, the
germinated seedlings were evaluated on 6" and 12" days after incubation. Seedling vigour
index-I and seedling vigour index-11 was calculated as per the formula given by Abdul-Baki

and Anderson (1973) ™ and expressed in whole number.
SVI-I = Germination (%) x Seedling length (cm)
SVI-II = Germination (%) x Seedling dry weight (mg)

The data pertaining to several characteristics of seed".quality were statistically

analysed using the methodology outlined by Panse and Sukhatme (1978) "2
RESULTS AND DISCUSSION

The results showed that varieties and planting dates.had shown significance difference
for germination (%), shoot and root length, seedling vigour index-1 and Seedling vigour
index-11. But, for seed moisture and seedling dry weight varieties had shown a non
significance difference. Interaction:.effect of varieties and planting dates found to be non

significant.

The variety Bhima Super (V) recorded maximum germination (87.8 %) over Bellary
Red (V1) (86.5 %). Among different planting dates, the crop planted on 1% fortnight of
November (D). registered. significantly maximum germination (89.3 %). Whereas, crop
planted on 1% fortnight of January (Ds) recorded less germination (84.9 %) (Table 1). The
reason for increasing the percentage of seed germination in early planting may be due to the
highest seed.size, seed weight and their food reserves which enhances the germinated of the
seeds. These results are similar to the findings of Tesfaye et al. (2018) ** and Jagtap et al.
(2014) " in onion. Additionally, Saini et al. (1980) ™ and Kanwar et al. (2000) © reported

that onion seeds produced from late planting adversely affected seed quality.

Significantly higher shoot and root length (8.49 and 6.18 cm, respectively) were
found in Bhima Super (V) over Bellary Red(V1) (8.07 and 5.89 cm, respectively). Among
different planting dates, resultant seeds of 1% fortnight of November (D) recorded higher

soot and root length (8.97 and 7.02 cm, respectively) and lower shoot and root length (7.65
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and 5.54 cm, respectively) was found in crop which was planted on 1% fortnight of January
(Ds). As the planting delayed, the plants had undergone into severe environmental stresses
leading to shortening of the growth cycle of the plants. This has led to partial seed filling
where the 1000 seed weight reduced significantly over the planting dates. This might have
been led to the reduced shoot and root length of the plants as the planting was delayed. This
result is conformity with the findings of Das et al. (2021), Lamani and Deshpande (2016)

and kumar et al. (2015) ' in onion.

Seed moisture and seedling dry weight had shown a non significance difference
between varieties. Whereas, planting dates had shown a significance difference. /Among
different planting dates, the resultant seeds of 1% fortnight of November (Dy) registered
highest Seed moisture (8.52 %) and Seedling dry weight (14.48 mg). While, the seeds from
the crop which was planted on 1* fortnight of December (D) registered lowest seed moisture
(7.66 %) due to high temperature that led to loss of seed moisture content at harvest. As the
plants were under the heat stress it might have made plants.to limit its water uptake during its
growth stage hence the sink might have received:less moisture content. The similar findings
were recorded by Arvind et al. (2017) @ and Rade-et al. (2012) ™ in alfalfa. While, the
lowest seedling dry weight (9.53 mg) was registered-in the resultant seeds of 1% fortnight of
January (Ds). This may be due to accumulation of more photosynthates or food reserve in the
seeds of 1% fortnight of November (D), ultimately leading to higher seedling dry weight. 1%
fortnight of January (Ds) has recorded-lowest seedling dry weight may be because the seeds

did not accumulate as much food reserves (Singh et al., 2017) *°,

Table 1. Seed quality parameters of onion as influenced by varieties and planting dates

Seed Seed Shoot Root Seedling Seedling Seedling
Treatment germination | moisture | length length d'ryht vigour | Vigour
wei .
(%) (%) (cm) (cm) (m%) index-1 | jndex-11
Varieties
V1- Bellary Red 86.5 8.20 8.07 5.89 11.75 1209 978

V,- Bhima Super 87.8 7.99 8.49 6.18 12.15 1291 1116




S.Em. 0.3 0.09 0.09 0.06 0.12 14 12
CD@ 1% 1.0 NS 0.34 0.24 Seedllthg 54 47
Seed Seed Shoot Root andling andling
dr
Treatment germination | moisture |Plaletigghulates length 'yht vigour vigour
- _ (0 n) (0 n) (r‘m) (Pm) Welg index-1 index-11
D;-1% fortnight of (1mgz?
89.3 8.52 8.97 7.02 4748 1428 1294
November
D,-2" fortnight of Interactions (V xD)
88.1 8.13 8.52 6.23 13.67 1301 1209
November
V1D 88.4 8.79 8.67 6.65 14.40 1354 1213
~_aSte o - 1. lg
D3-1 ungricagir
TVt 8787 5 8.1566 | | 8812 || H978 ||\ 1m3p || less || g0
December
D,-2" fortnight of
86.0 8.10 7.94 5.63 10.38 1167 893
December
Ds-1* fortnight of
84.9 8.06 7.65 5.54 9.53 1121 810
January
S.EEm. + 0.6 0.15 0.14 0.24 0.19 21 18
CD@ 1% 1.6 0.41 0.54 0.38 0.76 86 74

Table 2. Seed.quality parameters of onion as influenced by interaction between varieties




V1Ds 86.4 7.80 8.10 5.76 11.30 1199 940
V1D4 85.9 8.16 7.80 5.61 10.25 1151 850
V1Ds 84.7 8.12 7.48 5.48 9.45 1099 776
VD4 90.2 8.25 9.26 7.38 14.55 1501 1376
V2D, 89.3 8.11 8.73 6.48 13.98 1358 1307
V2D; 88.6 7.52 8.53 5.80 12.13 1271 1119
V2D4 86.1 8.05 8.09 5.65 10.50 1183 936
VD5 85.1 8.00 7.82 5.60 9.60 1142 843
S.Em. = 0.8 0.21 0.19 0.13 0.27 30 26
CD@ 1% NS NS NS NS NS NS NS
Legend:
NS: Non-significant
Planting dates Di: 1% fortnight of November Varieties Vi:  Bellary Red
D2 2™ fortnight of November Va:  Bhima Super
Ds: 1% fortnight of December
D4 2™ fortnight of December
Ds: .« 1% fortnight of January
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Assessment of seedling vigour index-1 and seedling vigour index-1l revealed wide
range of variation for varieties and planting dates (Table 1). In case of varieties, Bhima super
(V2) recorded highest seedling vigour index-1 and seedling vigour index-I1 (1291 and 11186,



respectively) than Bellary Red (V1) (1291 and 978, respectively). Among planting dates,
significantly higher seedling vigour index-1 and seedling vigour index-11 (1428 and 1294,
respectively) was recorded from resultant seeds of 1% fortnight of November (D,) planting
bulbs. While, lowest seedling vigour index-1 and seedling vigour index-11 (1121 and 810,
respectively) recorded from the resultant seeds of 1% fortnight of January (Ds) planted bulbs.
This might be because higher germination percentage was obtained in 1% fortnight of
November (D) and robust seedlings obtained due to proper accumulation of food reserves in
the seeds. As the planting gets delayed, seed germination percentage, seedling length and
seedling dry weight reduced, this has led to the decrease in seedling vigour index:- | and Il
when date of planting was delayed. This was consistent with Malik etal. (1999) ™!, Ashagrie
etal. (2014) P and Das et al. (2021) ..

It was found that there was a non-significant difference for the interaction of varieties

and planting dates for all the seed quality parameters (Table 2).
CONCLUSION

From the study it can be concluded that Bhima:Super was found to superior for all the
seed quality parameters than Bellary Red."Among the different date of planting, the seed
harvested from 1% fortnight of November sown crop had good seed quality compared to

delayed planting i.e., 1* fortnight of January.
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