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Selection of suitable variety and transplanting date is very important for successful onion cultivation
specially when grown during kharif season. This study aims to evaluate the effects of different transplanting
dates and varieties on yieldand bulb quality of kharif onion grown at subtropical climate of Lucknow, Uttar
Pradesh, India. Ten varieties viz., Bhima Red (V1), Bhima Safed (V2), Bhima Super (V3), Bhima Raj (V4), Bhima
Kiran(V5), Bhima Shweta (V6), Bhima Shakti (V7), Bhima Light Red (V8), Bhima Dark Red (V9), Bhima Shubhra
(V10) were transplanted on four datesi.e. 30th August(D1),15th September (D2),30th September (D3),15th October
(D4) following two factor randomized block design with three replications. Data collected over two years
revealed significant differences in bulb yield and quality of kharif onions depending on transplanting dates
and varieties. Among the four transplanting dates and ten varieties tested, onion transplanted on August
30thexhibited the highest bulb yield and superior morphological bulb characteristics, including bulb yield per
hectare, average bulb weight, number of scales, polar and equatorial bulb diameter, total soluble solids and
total sugar content. Regarding varietal performance, Bhima Raj variety transplanted on August 30th(D1)
showed the highest bulb yield, while Bhima Shakti excelled in terms of bulb quality. Based on findingsof the
experiment, it can be concluded that onion varietyBhima Raj transplanted on August 30th can be suggested
for higher yield and selection of Bhima Shakti for bulb quality for profitable kharif onion production in
Lucknow region. This approach definitely will make a bridge between market demand and production,
reduce seasonal gap as well as ensure better economic returns for the farmers.
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ABSTRACT

Introduction
Vegetables are an important and necessary part of

the human diet. Known as the “queen of the kitchen,”
onions (Allium cepa L.) are among the oldest and most
significant vegetable crops cultivated in India. On the list
of vegetable crops grown worldwide, onions, are valued
second only after tomatoes. (Ratan et al., 2017). The
onion is a monocot and a member of the class Liliopsida
and family Alliaceae. Geographic location and the
associated biological parameters (day length, temperature,
and moisture) classifies onion in many group. In addition
to fungicidal, bacterial, anticholestrol, anti-cancer, and
antioxidant properties like quercetin, onions also contain
a lachrymatic agent and a potent antibiotic (Baghizadeh

et al., 2009).Furthermore, it has been noted to be abundant
in phytochemicals, particularly the therapeutic flavonols
(Javadzadeh et al. ,  2009). Onions contain a
phytochemical called allium and allyl disulphide, which,
when crushed, transform into allicin which lower down
the cholesterol by blocking the liver cells’ HMG-CoA
reductase enzyme. In terms of area, output, and exports,
India leads the globe. In India, onions are grown 60% of
the time during the Rabi season and 20% during the Kharif
and late Kharif seasons. However, the yield is quite low
in India (16.1 tonnes per hectare), compared to 22 tonnes
per hectare in China, 28.9 tonnes per hectare in Turkey
and 33.7 tonnes per hectare in Egypt.In addition to the
conventional Rabi crop, which is cultivated during the
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winter, the Kharif crop, which is grown during the rainy
season, is currently being grown successfully in the
country’s north and east, harvested in April or May, the
Rabi crop is kept in storage across the nation and
gradually made accessible for both internal and export
markets until September or October.

From October to March, there is a severe shortage
of onions throughout the country, which drives up costs.
During this time of scarcity, a successful harvest during
the Kharif season may reduce the gap between supply
and demand for onions. Additionally, growing onions during
the Kharif season gives farmers a wonderful way to
increase their profits (Pandita, 1994).

Compared to the main rabi season onion, the off-
season onion is more expensive. Choosing the right
transplant date and varieties is crucial because it has an
enormous effect (Prasad et al., 2017). The impact of
environmental elements and edaphic factors on growth,
yield and bulb quality is also determined by the
transplanting date. It may differ depending on the area.
Therefore, standardization of suitable date of transplanting
and varieties is very important to maximise bulb yield
andquality of onion (Sharief et al., 2013). Since onions
are a photo-thermosensitive crop, planting times differ
by location. The optimum months to plant kharif onions
are July through August in Maharashtra and mid- to late
August in the northern plains; in West Bengal and Orissa,
transplanting is carried out as late as August or September
(Pandey, 1993). However, there is negligible information
about kharif onion production in subtropical area of
Lucknow, Utter Pradesh. This paper will address the
production strategy of kharif onion particularly selection
of best performing variety and suitable date of
transplanting in Lucknow subtropical climatic condition.

Materials and Methods
The experiment was conducted at Horticulture

Research Farm in the Department of Horticulture, School
of Agricultural Sciences and Technology, Babasaheb
Bhimrao Ambedkar University, Lucknow, Utter Pradesh,
India during 2022-23 and 2023-24 (26050’ N, 80052’E,
123 m MSL). The experimental site comes under sub-
tropical climate having moderate dry summer andmedium
annual rainfall. The experiment consisted of four different
transplanting dates (D1- 30 August, D2-15 September,
D3-30 September, D4-15 October) and ten Varieties-
Bhima Red (V1), Bhima Safed (V2), Bhima Super (V3),
Bhima Raj (V4), Bhima Kiran (V5), Bhima Shweta(V6),
Bhima Shakti (V7), Bhima Light Red (V8), Bhima Dark
Red (V9), Bhima Shubhra (V10). The experiment was
laid out in two factor randomized block design with three

replications having factor 1 – date of transplanting (level
4) and factor 2 – varieties (level 10). Truthfully labelled
seeds of the selected onion cultivar were collected from
Directorate of Onion and Garlic Research, Pune, India.
Seeds were sown on raised beds (10-15 cm high, 1-1.2
m wide, and 3-4 m long) prepared for proper drainage
and with addition of well-decomposed FYM (Farm Yard
Manure). Soil drenching was done with copper
oxychloride (3g/l) on the beds to prevent against attack
of damping-off disease on seedlings. The seeds were
sown (0.5 -1.0 cm deep in soil and 10 cm from row to
row spacing) in the nursery on 15th July for transplanting
on 30th August and on subsequent dates as per the date
of transplanting in the experimental design to get seedlings
of uniform age of about 45 days old for transplanting.
Transplanting was done on 1m x 0.6m plots at 15 cm (R-
R) × 10 cm (P-P) spacing when the seedlings were 15-
20 cm tall and have 2-3 leaves on flat bed system having
proper drainage facility. The entirerecommendedpackage
of practices was adapted to all treatments uniformly to
raise a good crop. Plots were irrigatedat intervals of 7-
10 days until maturity depending on weather condition.
During maturity, when 2/3rdof the leaves become yellow
in colour, the bulbs were harvested and cured for short
period for 5 days. Sample bulbs were taken from each
plot for data collection. Observations were recorded for
bulb yield, average weight of bulb, number of scales, polar
diameter, equatorial diameter and TSS. Two years
observed data was analysed as per standard methods
(Sahu and Das, 2014) for 2 factors RBD and treatment
means were compared at 5% level of significance.

Results
In the present investigation the effect of four

transplanting dates 30th August (D1), 15th September (2nd),
30th September (3rd), 15th October (4th) with ten varieties-
Bhima Red (V1), Bhima Safed (V2), Bhima Super (V3),
Bhima Raj (V4), Bhima Kiran (V5), Bhima Shweta (V6),
Bhima Shakti (V7), Bhima Light Red (V8), Bhima Dark
Red (V9), Bhima Shubhra (V10).

According to pooled value the maximum yield
producing variety was Bhima Raj 356.26 q/ha and
transplanting date (D1) 30th August. In the 1st year, variety
(V4) Bhima Raj produced maximum yield (355.03q/ha)
on (1st) date of transplanting (386.16q/ha). In the 2nd year,
Bhima Raj (V4) estimated maximum yield 357.48q/ha on
30th August (D1) date of transplanting (388.11q/ha). In
case of interaction effect, it was seen that 1st date of
transplanting (D1), Bhima Super (V3) showed maximum
yield 401.75 q/ha. Whereas, 2nd date of transplanting(D2)
Bhima Raj producing maximum yield 397.01 q/ha. While,
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variety Bhima Shakti(V7) transplanted on
3rd date of transplanting on 30th Sept.
showed maximum yield 351.29 q/ha. On
4th date of transplanting variety Bhima
Kiran (V5) produced maximum yield
292.70 q/ha.

On the basis of two year experimental
finding the average weight of bulb
wasrecorded maximum at the 30th August
(D1) transplanting (58.07g) and in the
variety Bhima Raj (53.44g) (pooled value).
According to 1 st year experiment,
maximum average weight of bulb was
found in the variety Bhima Raj (53.25g)
and 1st date of transplanting (57.92g).
Similarly, in 2nd year, variety Bhima Raj
produced maximum average weight of bulb
(58.62g) and 30th august (D1) date of
transplanting (58.22g). Interaction effect
was seen statically nonsignificant, in the
1st date of transplanting variety Bhima
Super (V3) produced maximum average
weight of bulb (60.26g) and in the 2nd date
of transplanting variety Bhima Raj (V4)
showing maximum average weight of bulb
(59.55g). Variety Bhima Shakti (V7)
produced maximum average weight of bulb
(52.69g) when transplanted on
30thSeptember (D3). In the 4th date of
transplanting, variety Bhima Kiran (V5)
obtained maximum average weight of bulb
(43.91g).

Two year experimental result revealed
that the effect of transplanting date and
varieties on the number of scales of bulb
was statically significant. The maximum
number of scales producing variety (V4)
Bhima Raj (13.39) and 1 st date of
transplanting (12.70) based on the two year
pooled data. In the 1st year of experiment
variety (V4) Bhima Raj showed maximum
number of scales of bulb (13.25) and 30th

August (D1) recorded highest scales of bulb
(12.49). Similarly, trend was noted for 2nd

year showing maximum scales by Bhima
Raj (13.54) and 1 st (D1) date of
transplanting (12.91). Interaction effect
recorded the maximum number of scales
of bulb (15.66) (V3) Bhima Super on D1.
Bhima Raj are transplanted at 15 th

September (D2) are produce highestTa
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number of scales of bulb (15.35). In the
3rd date of transplanting (D3) variety (V7)
Bhima Shakti are best performing in the
case of maximum number of scales of bulb
(12.48) and variety (V5) Bhima Kiran was
produce maximum number of scales of
bulb (11.90) transplanted at 15th Oct. (D4).

The study revealed a significant effect
of transplanting dates and varieties on the
polar diameter of bulbs. Among the various
transplanting dates, the 30 th August
transplanting date (D1) had the most
favourable effect, resulting in a polar
diameter of 64.07 mm. Overall, the variety
Bhima Raj (V4) demonstrated the best
performance, in term of maximum polar
diameter of 62.23 mm based on
twoyearpooled value. In the first year, the
highest polar diameter was observed in the
variety Bhima Raj (62.14 mm) and the 30th

August transplanting date (64.02mm). In
the second year, the variety Bhima Raj (V4)
again showed the largest polar diameter
(62.32 mm) with the same transplanting
date (64.11mm). Statistical analysis
confirmed that the interaction effect
between transplanting dates and varieties
was not significant. For the 30th August
transplanting date (D1), the variety Bhima
Super (V3) produced the highest polar
diameter (65.76 mm). On 2nd date of
transplanting (15thSeptember), Bhima Raj
(V4) recorded the maximum polar diameter
(65.14mm). Whereas, the variety Bhima
Shakti (V7) attained the greatest polar
diameter (62.80mm) with the 30th
September transplanting date (D3). Lastly,
the variety Bhima Kiran (V5) achieved the
highest polar diameter (54.5 mm) with the
15th October transplanting date (D4).

Among the four dateof transplanting,
(D1) 30th August (D1) showed the highest
equatorial diameter of bulbs (61.77mm),
with the variety Bhima Raj (V4) 60.35 mm.
In the first year, the maximum equatorial
diameter of bulbs was recorded in the 30th

August transplanting date (61.65mm) and
the variety Bhima Raj (V4) 60.19mm.
Similarly, in the second year, the results
were consistent, with the 30 th August
transplanting date (60.90mm) and theTa
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variety Bhima Raj (V4) 60.51mm showed the highest
equatorial diameters. The interaction effect between
transplanting dates and varieties was statistically non-
significant. However, specific combinations showed
notable results. For the first transplanting date (D1),
variety Bhima Super (V3) produced the highest equatorial
diameter (63.45 mm). On 15th Sept. transplanting date
(D2), Bhima Raj (V4) achieved the maximum equatorial
diameter (63.51mm). For the third transplanting date (D3),
variety Bhima Shakti (V7) exhibited the highest equatorial
diameter (62.86mm). while, the variety Bhima Kiran (V5)
showed the maximum equatorial diameter (52.44mm)
when transplanted on the 15th October (D4). Overall, the
best performance in terms of equatorial diameter of bulbs
was observed with the variety Bhima Raj (V4) and the
30th August (D1) transplanting date, according to the
experimental findings.

The data pertaining to Twoyear pooled data, the
exhibited highest TSS in the variety Bhima Shakti (13.12
with the transplanting date30th August(D1). In the 1st year,
the highest TSS was recorded in the variety Bhima Shakti
(V7) (13.09 oB) and 30th August transplanting date
(12.45oB). Similarly result was found in the 2nd year variety
(V7) Bhima Shakti recorded the highest TSS (13.15 and
30th August transplanting date (12.76). The interaction

Selection of Suitable Variety and Transplanting Date for kharif Onion Production 1857

effect clearly showed, the variety Bhima Shakti (V7)
transplanted on 30th August produced maximum TSS
15.05 Variety Bhima Raj exhibited the maximum TSS at
transplanted on 15th September (D2) 13.75. In  the 3rd

date of transplanting, variety (V7) Bhima Shakti recorded
the maximum TSS (13.13) Bhima Kiran (V5) obtained
highest TSS at 15th October transplanting date (D4).

Discussion
The effect of transplanting dates and varieties on

the bulb yield (q/ha) of kharif onions shows a significant
variation. Research indicates that optimal transplanting
dates provide favourable conditions for bulb development,
directly influencing yield. The improved yield is attributed
to favourable climatic conditions and reduced transplant
shock during the later dates. These findings underscore
the importance of synchronizing transplanting schedules
with optimal growth conditions for kharif onions and
selecting high-yielding, adaptable varieties. For detailed
tables and further research specifics (Singh et al., 2019).

The effect of transplanting dates and onion varieties
on the average bulb weight during the kharif season has
been extensively studied. Research indicates that
transplanting on later dates, such as 30th August, can
significantly impact the bulb’s growth parameters,

Fig. 1 (A, B, C) :  A- Interaction effect of varieties and transplanting date on bulb yield; Effect of varieties (B) and date of
transplanting (C) on bulb yield of kharif onion production.
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including its weight. transplanting with varieties like Bhima
raj resulted in heavier bulb weights compared to earlier
dates, likely due to better establishment and growth in
later-transplanted onions during this period  (Sharma et
al., 2017). The combination of suitable transplanting dates
and adaptable varieties not only increases average bulb
weight but also ensures better economic returns by
optimizing the crop’s growth environment. These findings
highlight the critical role of precise scheduling and selection
of suitable onion varieties for maximizing productivity
during the kharif season.

The number of scales in Kharif onion bulbs is
influenced significantly by the transplanting date and the
variety. Research shows that late transplanting, particularly
in August, tends to favour an increased number of scales
per bulb. A study in Himachal Pradesh highlighted that
transplanting towards late August led to improved bulb
traits, including bulb size and maturity, which are often
associated with better scale development. The variety
used also plays a critical role, as certain genotypes
inherently exhibit higher scale numbers and better
adaptation to specific planting times. For instance,
varieties such as Bhima raj performed well under late
August transplanting conditions, indicating their potential
for higher scale numbers and better marketable bulb
quality. Additionally, environmental conditions during late
August favour optimal vegetative and reproductive growth
in onions, contributing to enhanced scale production
(Sharma et al., 2017).

The efficacy of transplanting dates and varieties on
the polar diameter of kharif onion bulbs has been
evaluated. Early transplanting, particularly in late August
and early September, has been shown to significantly
improve the polar diameter of onion bulbs. Research
suggests this is due to favourable environmental conditions
such as optimal temperature and day length, which
promote better bulb growth and development. Delayed
transplanting (e.g., mid-October) results in reduced polar
diameters due to shorter growing periods and suboptimal
weather conditions. Onion varieties differ significantly in
their ability to produce larger polar diameters. High-
performing variety Bhima Raj are often reported to
achieve the best results when planted during optimal
transplanting periods. While transplanting dates and
varieties independently affect polar diameter, their
interaction is typically non-significant. However, certain
combinations, such as Bhima Raj and 30 August(D1)
transplanting date are produce high polar diameter of bulb
and yield (Dhar et al., 2019).

The equatorial diameter of kharif onion bulbs is

influenced by transplanting dates and the choice of
varieties. Early and optimal transplanting dates, such as
late August (e.g., 30th August (D1), generally larger
equatorial diameters due to favourable climatic conditions,
such as balanced temperature and humidity during the
critical growth phases of the onion bulbs. As transplanting
is delayed (e.g., October), the equatorial diameter
decreases. Late transplanting results in shortened growth
periods, which affect bulb expansion negatively. Onion
variety Bhima Raj exhibit significant differences in
equatorial diameter. consistently produce larger bulbs
under optimal transplanting conditions. Although
transplanting date and variety individually affect the
equatorial diameter significantly, interaction effects are
generally non-significant. However, specific combinations,
such as Bhima Raj transplanted on 30th August, achieve
the best outcomes in bulb diameter  (Prasad et al., 2021).

In the year of 2022-23 and 2023-24, interaction effect
of variety Bhima Shakti and 30 th August (D1)
transplanting date exhibited the maximum mean value of
TSS. Bharti and Ram (2015) reported that the soluble
solid content of mature onion bulbs exhibited a negative
linear relationship with increasing temperatures which
might be the reason for decreasing TSS with later date
of transplanting. Simon (1995) also demonstrated that
both genetic factors and environmental conditions
influence total soluble solids (TSS), which may explain
the significant impact of various planting dates on TSS
content observed in the present study. These findings
are corroborated with the research of Prasad et al. (2023)
and Vandna et al. (2024) in onion.

Conclusion
Present investigation clearly revealed that kharif

season onion production is possible in the subtropical
regions, however, transplanting on different timeas well
as choice of variety had a close relation with yield and
quality of bulb. It was noticed that maximum bulb yield
and  superior bulb quality traits were observed in
transplanting on 30th August (D1) and variety Bhima Raj,
followed by Bhima Shakti in case of quality. Therefore, it
can be summarized that onion cultivar Bhima Raj (V4)
can be selected followed by Bhima Shakti and
transplanting date on 30th August (D1) can be suggested
for kharif season onion production in sub tropical climate
of Lucknow.
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