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ARTICLE DETAILS ABSTRACT

An onion is a vegetable that is the most widely cultivated and used in Bangladesh like other countries of the
world. However, the productivity of onion in Bangladesh is low as compared to other countries due to lack of
high quality seed. Hence, a field research was conducted to assess the impact of plant biostimulant and plant
growth regulators (GAs and Florigen) on morphological and physiological traits, yield attributes, and quality
seed production of onion. The experiment was laid out in a randomized complete block design with three
replications. Three onion varieties like Lalteer King, Taherpuri, and BARI Piaz 1 and eleven treatments were
included such as To (control); T, T2, Tzand T4 (plant biostimulant of 1, 2, 4 and 8 gL' Goemar respectively);
Ts, Te and T7 (Benzyl adenine of 10, 20, and 30 ppm of mg/L-! of BA respectively); Ts, Ty, and T1o (Gibberellic
acid of 25, 50, and 75 mg/L-' GA3 respectively). The variety Lal teer king which was sprayed with 75 mgl-
GAs produced the highest length of scape, number of scape, number of flowers per umbel, number of fruits
per umbel, photosynthesis rate (Fv/Fm), 100 seed weight, total seed weight per plot, yield per hectare, and
Pl value at 23.41 cm, 4.05, 166.66, 117.33, 0.96, 0.42g, 93.00g 620.24 kg and 3.35 respectively. However, the
plant height including leaf was found to be profoundly superior 51.33 cm, 61.00 cm and 70.66 cm in Lal teer
king variety at 30, 45 and 60 days after planting (DAP) when treated with 75 mg/L-! GAs. At the same time,
control treatment in BARI piaz 1 was produced the lowest plant height including leaf 37.00 cm, 43.00cm and
47.33 cmat 30,45 and 60 DAP respectively. In turns, the maximum amount of CO assimilation was calculated
in BARI piaz 1 under the treatment T1o (75 mg/L-* GAs) at all measuring times. The highest number of shoot
(5.60) per bulb was found in BARI piaz 1 under the treatment T4 (8 gL! Goemar). The findings revealed that
the application of 75 mgL! GAs (T10 treatment) in Lal teer king onion variety exhibit a significant better
performance in terms of the morpho-physiological characteristics, yield and best quality onion seed
production compared to the use of other PGR and plant biostimulant.
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quality seeds have better post-harvest qualities, such as improved texture,
longer shelf life, and enhanced resistance to spoilage, reducing storage
losses and ensuring that onions maintain their quality during transport
and sale (Wang et al,, 2017). Therefore, high-quality onion seeds are
foundational to achieving higher productivity, economic gains, better crop
quality, and sustainable agricultural practices.

1. INTRODUCTION

Onion (Allium cepa L.) is one of the major cultivated bulb vegetable species
used by the most people and the world onions were valued not only for
their flavor but also for their medicinal properties. Research from the 20th
century onwards has focused on enhancing seed quality and yield through

genetic improvement and innovative agricultural practices (Jain, 2013). In 2022, Bangladesh produced around 1,500 metric tons of onion seeds,

High-quality onion seeds are crucial for enhancing crop yields, improving
plant health, and ensuring the overall success of onion production. Seeds
can significantly increase productivity. FAO, reported that the improved
seeds can boost yields by up to 20% Additionally, quality seeds are often
bred for resistance to diseases like downy mildew and pests such as onion
thrips, reducing the dependency on chemical treatments and lowering
production costs for farmers (FAO, 2020; Smith and Johnson, 2018).

Thus, quality seed not only makes onion farming more efficient but also
more environmentally sustainable. Farmers using high-quality, disease-
resistant seeds can cut down on pesticide usage by up to 15%, resulting in
lower production costs (FAO, 2022). Moreover, onions produced from
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contributing approximately 1.5% to the global market (FAO, 2022). This
production is primarily focused on domestic needs, as the country
continues to work towards self-sufficiency in onion cultivation, reducing
its reliance on imports. Bangladesh currently imports a significant amount
of onion seeds, particularly hybrid varieties. So, the ongoing efforts to
improve seed breeding programs and local production capacity may
increase its share in the coming years. The production of high-quality
onion seeds in Bangladesh faces several significant challenges, hindering
its ability to meet both domestic demand and compete globally. One major
constraint is the lack of advanced breeding programs, which limits the
development of hybrid, disease-resistant, and high-yielding varieties
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compared to leading producers like the Netherlands and the USA (Nair et
al,, 2020).

Climatic conditions, particularly the heavy monsoons and high humidity,
also pose problems by increasing the risk of disease and reducing seed
quality (Khan et al., 2021). Additionally, farmers struggle to access high-
quality parent seeds, often relying on lower-quality, saved seeds that lead
to poor crop performance (FAO, 2022). Inadequate infrastructure for seed
drying, storage, and testing, combined with a lack of modern technology,
further hampers seed quality. Moreover, many farmers lack training in
best seed production practices, leading to inefficient irrigation, pest
management, and harvesting (Rahman et al., 2020). Market regulation and
quality control are also weak, with unregulated and uncertified seeds
commonly sold, resulting in inconsistent quality (Khan et al, 2021).
Addressing these issues, including improving infrastructure, farmer
education, and market regulation, is essential for advancing Bangladesh’s
onion seed industry.

On the other hand, the high humidity and frequent heavy rainfall during
the monsoon season create an environment conducive to fungal diseases
and water logging, which can severely compromise seed quality and
reduce yields. Implementing measures to mitigate the effects of climate
change and adopting advanced technologies for better irrigation and seed
quality management are essential for ensuring sustainable and high-
quality onion seed production in Bangladesh. Overcoming the constraints
in onion seed production in Bangladesh requires a comprehensive
approach addressing several key areas. Advanced breeding programs are
essential to develop high-yielding, disease-resistant onion varieties
tailored to the local climate and soil conditions, in collaboration with
agricultural research institutions (Nair et al.,, 2020).

Plant biostimulants (seaweed extracts trade name Goemar) and plant
growth regulators like Benzyladenine (BA) and Gibberellic Acid (GA3)
play significant roles in enhancing onion crop growth, yield, and seed
quality. These substances contribute to improving various aspects of plant
development through distinct mechanisms. Plant biostimulants are rich in
a variety of bioactive compounds, including vitamins, minerals, amino
acids, and natural plant hormones. These components enhance plant
growth and stress tolerance by promoting root development, improving
nutrient uptake, and increasing resistance to environmental stressors.
Additionally, plant biostimulants boost photosynthesis by increasing
chlorophyll content, which enhances energy production and contributes
to better seed and bulb quality.

By stimulating enzymatic activity and soil microbial health, seaweed
extracts also improve soil fertility and support sustainable agricultural
practices (Rathore et al, 2009). Benzyladenine, a synthetic cytokinin,
plays a crucial role in regulating plant growth by promoting cell division
and differentiation. In onions, BA application encourages vigorous shoot
growth and delays leaf senescence, leading to increased photosynthetic
activity and enhanced nutrient mobilization which collectively produce
better bulb development and higher seed yield. BA also stimulates the
production of side shoots, which can be beneficial for seed production, and
regulates flowering processes, contributing to more uniform and
productive flowering (Sharma and Singh, 2018). By improving overall
plant structure and function, BA enhances both the quantity and quality of
onion seeds. GAs influences various developmental processes by
stimulating cell elongation and division.

In onion cultivation, GAs accelerates shoot and root growth, improves
plant height, and promotes early flowering, which is crucial for successful
seed production. The synergistic application of seaweed extracts, BA, and
GAs3 can significantly improve onion cultivation. Seaweed extracts enhance
nutrient uptake and stress resilience, while BA and GAs regulate growth
processes and boost seed production. Together, these biostimulant and
growth regulators lead to stronger plant growth, higher yields, and
improved seed quality, providing a sustainable approach to optimizing
onion cultivation.

2. MATERIALS AND METHOD
2.1 Study site

The experiment was conducted in the research field of the Department of
Agricultural Botany. Analysis was done in Laboratory of plant physiology
under the Department of Agricultural Botany, and Central Laboratory,
Patuakhali Science and Technology University, Bangladesh.

2.2 Land preparation and fertilization

The land was ploughed followed by cross-ploughing to obtain good tilth,
which was necessary to get better yield of the crop. All the weeds and
stubbles were removed from the experimental field. The experimental
field was divided into unit plot to maintaining the desired spacing; the
plots were spaded one day before planting and Cowdung (10 tons/ha),
TSP (275 kg/ha); MOP (150 kg/ ha); urea (250 kg/ha); gypsum (110

kg/ha) were applied in the main field. All the cowdung, TSP, MPO and 1/3
of the urea were applied before transplanting, and rest urea were applied
in 3 instalments after 15, 30 and 45 days of transplanting respectively.
Furadan 5G was used @ 8 kg/ha to protect the young plants from the
attack of mole cricket, ants, and cutworms.

3. MATERIALS

Bulbs of Onion varieties such as BARI piazl 1, Taherpuri, and Lalteer King
was collected from BARI, Gazipur, Rajshahi, and Lal teer company
respectively.

3.1 Experiment design

Three onion varieties and 11 treatments experiments were laid out in a
Randomized Complete Block Design (RCBD) with three replications. Thus,
there were 99 (treatment 11 x variety 3 x replication 3) unit plots
altogether in the experiment. The size of each unit plot was 1.5 x1.2 m?
thus the 1.8 m2 plot where line to line and plant to plant distance were 30
and 15 cm respectively.

3.2 Plant biostimulant and PGRs Treatments

Different level of plant biostimulant “Goemar” (1 gL-%, 2 gL-1, 4 gL}, and 8
gL-1Goemar), Benzyl adenine (BA) (10 ppm, 20 ppm and 30 ppm), GAs (25
ppm, 50 ppm and 75 ppm) and control (water spray) treatments were
sprayed at 20 DAS and 40 DAS respectively.

3.3 Transplanting and intercultural operation

Onion bulbs were transplanted in rows by hand. The distance between
row to row and plant to plant were 30 and 20 cm, respectively. Bulb was
placed in each point at 2-3 cm depth from the soil surface. The plots was
always kept under careful observation for getting better growth and
development of plants and the intercultural operations is weeding,
irrigation were done when it was necessary. Plants were infected by
purple leaf blotch disease and controlled by spraying Rovral 50 WP at the
rate of 0.2% at 15 days interval after 30 days of transplanting.

3.4 Data Collection

Different morpho-physiological and yield contributing characters were
recorded viz., plant height(cm), number of leaves plant-!, number of shoot
per bulb, Length of scape (cm), number of scape plant, number of flowers
per umbel, number of fruit per umbel, 100 seed weight (g), chlorophyll
content (mg/cm2) (Fv/Fm), CO: assimilation, PI value, seed weight per
plot (g), and yield hectare-!(kg).

3.5 Statistical Analysis

The data obtained for different characters were statistically analyzed to
observe the significant difference among the treatments by using the
Minitab 2017. The mean values of all the characters were calculated and
analysis of variance was performed. The significance of the difference
among the treatments means was estimated by the Tukey's test at 5% level
of probability.

4., RESULT AND DISCUSSION

4.1 The effect of plant biostimulant (Goemar) and PGRs (BA and
GAs) on growth of Onion

Plant biostimulant (PB) trade name “Goemar” and PGRs (BA and GAs)
treatments influenced and reduced the plant height, number of leaves and
number of shoot per bulb, Length of flower stalk, No of flower stalk per
plant, No. of flowers per umbel, No. of fruits per umbel compared with a
control (Table 1 and 2). The interaction between onion varieties and PB &
PGRs were significant in plant height at 45 and 60 DAT, number of leaves,
number of shoot per bulb, Length of flower stalk, No. of flowers per umbel
and No. of fruits per umbel. The response of varieties to biostimulant and
PGRs was also different under Goemar, Benzyle amine and GAs treatments.
At 30 DAT, interaction result was insignificant in plant height. The Vi
variety (Lalteer king) showed the highest plant height (51.33 cm) at 30
DAT under T1o treatment (75mgL-! GA3).

Similarly, all other interaction reported statistically similar plant height to
ViTio interaction (Table 1). A similar trend of plant height was recorded at
45 and 60 DAT, with interaction V1Tio reporting significantly maximum
plant height (61.00 cm) and (70.66) followed by V2Tio (59.83 cm) and
(69.83 cm) at 45 and 60 DAT respectively. Internodes elongation is the
most pronounced effects of gibberellins on plant growth. In many plants
such as dwarf pea and maize, the genetic dwarfism can be overcome. In
sub apical meristem region, GAs speed up cell elongation and cell division
resulting plant height increasing. This increase is the result of an increase
in auxin in plant tissues by inducing the tryptophan conversion to IAA
promoting cell division and cell elongation. Most of researchers reported
the increase in plant height with the application of GAs by increasing the
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length of internodes of marigold (Kanwar and Khandelwal, 2013; Singh,
2004).

The response of number of leaves was also treatment and variety
dependent. At 30 DAT, V3 variety showed the maximum number of leaves
(22.33) under T4 treatment and the minimum number of leaves (12.00)
were found in same variety under the To (control) treatment. Similarly,
treatments T10 (21.33) of V3 variety, T3 (22.33), T4 (22.66), T10 (22.00)
of V2 variety and T3 (23.00), T4 (23.00), T10 (22.66) of V1 variety
reported statistically similar numbers of leaves to V3 variety under T4
treatment. Among the interactions, the highest number of leaves was
calculated from V1T10 (28.33) interaction and the lowest number of leaves
was noted in V3Ts (9.66) combination at 45 DAT. In the same way, ViTo
(27.33) also reported statistically similar numbers of leaves to ViT1o
(28.33) interaction. At 60 DAT, V1 variety showed the highest number of
leaves (25.33) under T treatment and the least number of leaves (11.00)
were initiated in V3 variety under the T7 treatment. Similarly, V1T10 (24.00)
also reported statistically similar numbers of leaves to ViT: (25.33)

interaction. The above results indicate that the number of leaves of a plant
might be controlled by genetical characteristics of a variety. Similar results
were earlier reported (Kumar, 1996). A group researcher reported that GA
25 ppm exhibited maximum leaf number in grape plants (Bhat et al,
2011).

The application of plant bio stimulation and PGRs on onion varieties was
found to have a significant effect on the number of shoot per onion bulb.
The V3T, interaction reported the maximum shoot (5.60) initiation per
bulb followed by V1T4 (5.30), V1T1o0 (5.53), V2Ts (5.37), V2T4 (5.45), V2T1o
(5.53), and V3Tio (5.53). Interaction V3Ts showed the least shoot
production per bulb (3.44) in onion bulb to seed production (Table 1).
These results may be due to the effect of plant biostimulant “Gomar” and
GA3 on cell elongation, cell division which turn resulted increasing the
number of shoot initiation per bulb and scape production of onion (Abou
Elsalahein, 1990). The effect of gibberellic acid (GAs) appears essential for
the induction of lateral shoots, when applied at an early development stage
of onion plants.

Table 1: Effect of Varieties and PGRs (GAs, BA and Biostimulant) on plant height (cm), number of leaves, number of shoot per bulb.

Number of
Interaction Plant height (cm) Number of leaves shoot per bulb

Variety Treatment 30 DAT 45 DAT 60 DAT 30 DAT 45 DAT 60 DAT 60 DAT
To 4433AB | 47.66CDE | 5233GHI | 15.00ABC | 16.66C~G 15.33 A~D 3.83ABC
T 4033AB | 49.00B~E | 5433F~I | 17.33ABC | 16.66 C~G 2533 A 4.21ABC
T, 41.00AB | 50.00A~E | 60.33B~G | 20.33ABC | 23.00 A~E 20.66 A~D 4.76ABC
Ts 4533AB | 54.33A~E | 62.66A~F | 23.00AB | 21.00 A~F 17.33 A~D 5.54ABC

Ts 4933AB | 57.33ABC | 67.33A~D | 23.00AB | 2233 A~F 18.66 A~D 5.30AB
Ts 4400AB | 51.33A~E | 58.00D~H | 21.66 ABC | 20.33 A~F 11.33D 4.22ABC
Vi Ts 4833AB | 56.33A~D | 6233A~F | 19.00ABC | 26.66 ABC 15.33 A~D 4.55ABC
(Lalteer king) Ty 4833AB | 58.66ABC | 67.33A~D | 15.00ABC | 17.66 B~G 15.00 A~D 4.65ABC
Ts 4266 AB | 51.33A~E | 60.00C~G | 26.00ABC | 22.00 A~F 18.66 A~D 4.88ABC
To 4933AB | 5833ABC | 67.33A~D | 21.00ABC | 27.33AB 21.33 A~D 5.10ABC

Tio 51.33A 61.00 A 70.66 A 22.66 AB 2833 A 24.00 AB 5.53AB
To 40.66 AB | 45.33DE 49.83HI | 1350ABC | 16.50 C~G 14.50 A~D 3.97ABC
T 4333AB | 50.50A~E | 57.00E~I | 18.66 ABC | 19.66 A~G 20.50A~D 4.41ABC
T, 4533AB | 53.50A~E | 6250 A~F | 19.50ABC | 20.83 A~F 20.66A~D 4.71ABC

Ts 4633AB | 53.66A~E | 60.83B~G | 2233AB | 22.00 A~F 14.50 A~D 5.37AB

Ts 46.66 AB | 5450A~E | 64.00A~F | 2266AB | 2250 A~F 15.83 A~D 5.45AB
Vi Ts 4233AB | 50.50A~E | 5850D~H | 18.16 ABC | 15.00 E~G 12.50 CD 3.99ABC
(Taher Ts 4483AB | 5416A~E | 6250A~F | 15.83ABC | 19.50 A~G 14.33 BCD 4.00ABC
puri) Ty 4466 AB | 53.83A~E | 63.16A~F | 1550ABC | 16.66 C~G 13.00 CD 4.57ABC
Ts 4333AB | 51.66A~E | 60.50B~G | 24.00ABC | 19.66 A~G 16.66 A~D 4.38ABC
To 4933AB | 58.00ABC | 66.83A~D | 20.16 ABC | 25.00 A~E 20.83 A~D 5.16ABC

Tio 50.50 AB 59.83AB | 69.83AB | 22.00AB | 25.83A~D 22.83 ABC 5.53AB
To 37.00 B 43.00E 47331 12.00 ABC | 16.33 D~G 13.66 BCD 4.11ABC
T 4633AB | 5200A~E | 59.66C~G | 20.00ABC | 22.66 A~E 15.66 A~D 4.61ABC
T2 49.66 AB | 57.00ABC | 64.66A~E | 18.66 ABC | 18.66 A~G 20.66 A~D 4.66ABC
Ts 4733AB | 53.00A~E | 59.00D~H | 21.66 ABC | 23.00 A~E 11.66 D 5.20ABC

T4 4400AB | 51.66A~E | 60.66B~G | 2233A | 23.33A~E 13.00 CD 5.60A

Vs Ts 40.66 AB | 49.66 A~E | 59.00D~H | 14.66 BC 9.66 G 13.66 BCD 3.76BC

(BARI piaz 1) Ts 4133AB | 52.00A~E | 62.66 A~F 12.66 C 12.33 F~G 13.33 BCD 3.44C
T, 41.00AB | 49.00B~E | 59.00D~H | 16.00ABC | 15.66 D~G 11.00 D 4.50ABC
Ts 4400AB | 52.00A~E | 61.00A~G | 22.00ABC | 17.33B~G 14.66 A~D 3.88ABC
To 4933AB | 57.66ABC | 66.33A~E | 19.33ABC | 22.66 A~E 20.33 A~D 5.23ABC

Tio 49.66 AB | 58.66 ABC | 69.00ABC | 21.33AB | 2333A~E 21.66 A~D 5.53AB

Level of significance NS NS * ok * *
SE (£) 0.495 0.510 0.423 0.496 0.481 0.0774
% CV 10.90 9.54 21.81 24.35 28.29 ' 16.42

Vi= LaLtir king, V2=Taherpuri, V3=BARI piaz 1, To=control, T1=1 g-L-'1Goemar, T.=2 g-L-'Goemar, T3=4 g-L-1Goemar, T4=8 g-L-1Goemar, Ts=10 mg L1 BA,
Ts=20 mg L1 BA, T7=30 mg L-* BA, Ts=25 mg L-! GAs, To=50 mg L-* GAs, T10=75 mg L GAs

DAT=Days After Transplanting
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The interaction between variety and biostimulant and PGRs application
was significant for length of flower stalk (scape) evaluated at 60 DAT
(Table 2). The Vi variety treated with Tio (75 mgL! GA3) reporting
significantly maximum length of flower stalk (23.41 cm) followed by V.T10
(22.28 cm). On the other hand, V3 variety treated with Ts (10 mgL* BA)
showed the lowest length of flower stalk (11.49 cm). This finding
correlated with (Jyoti et al,, 2018). This result indicates that GAz might be
involved in cell division and elongation and BA might be involved in cell
elongation barrier. In the growing portion, GAs induced cell division and
rapid cell elongation that helped increase flower stalk length. Auxins play
an important role in cell division, vascular tissue differentiation, and apical
dominance. Within plant metabolism GAs play an important role in auxin
production.

Number of flower stalk per bulb is very important for onion seed
production. In this research, interaction effect was significant on number
of flower stalk per bulb. The maximum number of flower stalk (4.50) was
recorded in V1Tyo interaction followed by V.Tio (4.27) and V3Tio (4.31).
Conversely, the minimum number of flower stalk (2.14) was found in V3T
interaction followed by V1T, V2T and V3Ts interaction (Table 2). From the
above result, we concluded that GAs treatment influence the flower stalk
production in onion bulb.

Table 2 showed that the marked influence of application of different

followed by V2T10 (164.00) and V3T1o (161.33) interaction. In contrast, the
lowest number of flower (128.00) per umbel was noted in V3To followed
by V3T1, V3Ts and V2To interaction. However, the highest number of fruit
was observed in Vi variety under T1o treatment followed by V: variety
under Tio treatment. This result indicated that genetical factors of onion
varieties and PGRs might be influence fruit production of onion. On the
other hand, the lowest number of fruit (79.33) was detected in V3 variety
under To treatment followed by ViTo (81.66), V2To (81.66), V5Ts (81.66)
and V3T (80.66) interaction.

4.2 The effect of plant biostimulant (Goemar) and PGRs (BA and
GA3) on physiology of Onion

The interaction between variety and biostimulant & PGRs application was
significant for COz assimilation evaluated at 30 DAT and 60 DAT (Table 2)
but insignificant result was found at 45 DAT. At 30 DAT, the highest CO:
assimilation (578 ppm) was found in V3Tio interaction followed by V1T
(470.33ppm), ViTo (469.66ppm), V1T10 (469.00ppm), V2T4 (470.51ppm),
V2T9 (470.83ppm), V:T1o (523.50ppm), VsTs (470.66ppm), and V3T
(472.00ppm). The lowest (427.34 ppm) CO: assimilation was found in V1
variety under the Ts treatment. However, no statistical significant result
was found at 45 DAT. The maximum CO: assimilation (478.66 ppm) was
calculated in Vs variety under the T1o treatment which was statistically

treatments of plant biostimulant and PGRs on number of flower per umbel
and number of fruits per umbel at different variety of onion. The maximum
number of flower per umbel (166.66) was recorded in V1T1o interaction

similar with ViT1o interaction (478.00 ppm) at 60 DAT. On the other hand,
the minimum CO2z assimilation (429.33 ppm) was noted in V1 variety under
the Ts treatment.

Table 2: Effect of Varieties and PGRs (GA3, BA and Biostimulant) on morpho-physiological parameters.

Interaction At 60 DAT CO: concentration (ppm)
Length of No of flower No. of
. No. of flowers .
Variety Treatment flower stalk per er umbel fruits per 5
stalk plant p umbel 30 DAT 45 DAT 60 DAT
To 13.79 I~L 2.28KL 135.33 DEF 81.66 JK 436.66 B 437.33A 438.33 GHI
T1 17.87 B~I1 2.63 B~1 139.00 B~F 83.33 [JK 445.66 B 467.66 A 442.66 E~I
460.00
T2 19.60 A~F 3.15 A~F 148.66 A~F 90.00 F~K 456.66 B 464.33 A A~G
464.66
Ts 20.54 A~E 3.30 A~E 157.33 A~E 97.00 C~]J 464.34 B 463.00 A A<D
Ta 21.50 A~D 3.50 A~D 157.33A~E 105.66 470.33 AB 455.66 A 469.00
A~G A~D
Vi Ts 14.58 H~L 3.07 H~L 136.00 C~F 90.00 F~K 427.34B 429.33A 429.331
Lalteer
(king) Te 18.02 B~I 3.07 B~1 136.33 C~F 87.33 H~K 431.67 B 432.00A 431.661
Tz 1492 G~L 3.10 G~L 143.00 A~F 95.00 E~K 431.67 B 433.00 A 433.33 HI
Ts 19.14 A~H 3.19 A~H 151.00 A~F 103.33 463.34 B 463.66 A 463.33
A~H A~F
To 21.69 ABC 3.33ABC 160.00 A~D 113.66 ABC 469.66 AB 470.00 A 475.33 AB
T1o 23.41A 4.50 A 166.66 A 117.33A 469.00 AB 478.66 A 478.00 A
To 13.811~L 2.30KL 131.66 EF 81.66 JK 44451 B 44483 A 44483 E~I
T1 17.34 C~] 2.86 C~] 135.33 DEF 86.33 H~K 45091B 470.00 A 450.16 D~I
459.83
T2 18.40 B~I 3.21 B~1 144.33 A~F 90.33 F~K 460.34 B 468.83 A A~G
464.16
Ts 18.66 B~H 3.48 B~H 151.66 A~F 94.83 E~K 464.51 B 469.33 A A~E
469.16
Ta 19.35 A~G 3.73 A~G 154.16 A~E 96.83 C~] 470.51AB 464.16 A A~D
V2 Ts 13.03 JKL 2.60 JKL 135.00 DEF 84.66 [JK 437.84 B 441.16 A 441.66 F~1
(Taher Te 15.16 F~L 2.66 F~L 136.16 C~F 84.00 IJK 442.51B 44350A | 443.16 E~I
puri)
Tz 13.84 I~L 2.851~L 139.00 B~F 91.83 F~K 445.01 B 444.00 A 444.00 E~I
462.00
Ts 16.94 D~] 3.22D~] 147.00 A~F 99.33 B~I1 463.34 B 464.16 A A-F
110.00
To 20.12 A~E 3.49 A~E 155.83 A~E A~E 470.83 AB 47350 A 472.83 ABC
Tho 22.28 AB 4.27 AB 164.00 AB 114.83 AB 523.50 AB 427.66 A 478.33 A
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Table 2 (cont): Effect of Varieties and PGRs (GA3, BA and Biostimulant) on morpho-physiological parameters.

To 13.821~L 2.14 L 128.00 F 79.33K 452.34B 45233 A 451.33C~I
457.66
T1 16.80 E~K 3.09 E~K 131.66 EF 89.33 F~K 456.14 B 472.33A A~G
459.66
T, 17.20 C~] 3.27C~] 140.00 B~F 90.66 F~K 464.01 B 47333 A A~G
463.66
Ts 16.78 E~K 3.67 E~K 146.00 A~F 92.66 F~K 464.67 B 475.66 A A~F
469.33
Ta 17.20 C~] 3.95C~] 151.00 A~F 88.00 H~K 470.66 AB 472.66 A A<D
454.00
V3 Ts 1149 L 248 1~L 134.00 EF 81.66 JK 448.34 B 453.00 A B~H
(BARI piaz
B Ts 12.30 KL 2.25KL 136.00 C~F 80.66 JK 453.34 B 455.00 A 4;1'36
454.66
Ty 12.75 JKL 2.61 JKL 135.00 DEF 88.66 G~K 45834 B 455.00 A B~H
460.66
Ts 14.75 G~L 3.25G~L 143.00 A~F 95.33 D~K 463.34 B 464.66 A A~F
470.33
To 18.55 B~H 3.65 B~H 151.66 A~F 106.33 A~F 472.00 AB 477.00 A A~D
112.33
T1o 21.16 A~E 4.31 AB 161.33 ABC A~D 578.00 A 376.66 A 478.66 A
Level of significance ok NS * * NS NS *
SE (%) 0.336 0.495 1.24 1.17 3.96 3.51 1.50
% CV 19.47 10.90 8.52 12.35 8.54 7.66 3.25

V1= LaLtir king, V,=Taherpuri, V3=BARI piaz 1, To=control, T:=1 g-L-'Goemar, T:=2 g-L-1Goemar, T3=4 g-L-'Goemar, T4=8 g-L-1Goemar, Ts=10 mg L1 BA,

Te=20 mg L! BA, T7=30 mg L1 BA, Ts=25 mg L' GAs, To=50 mg L-* GAs, T10=75 mg L-! GAs

DAT=Days After Transplanting

Chlorophyll Fluorescence, Fv/Fm reflects the maximum photochemical
efficiency of the PSII. The experiment showed that there was significant
difference in Fv/Fm among the varieties and treatments interaction
indicating that varieties and treatments (Biostimulant, BA and GAs)
application had effect on the maximum photochemical efficiency of PS
(photo-systems) of onion (Table 3). At 30 DAT, the maximum
photochemical efficiency (Fv/Fm) was estimated from V3 variety under
the T1o treatment which was statistically similar with V1 variety under the
T4 treatment, Vi variety under the T1o treatment, V; variety under the T4
treatment, V; variety under the T1o treatment and V3 variety under the T4
treatment (Table-3). On the other hand, V: variety treated with control
treatment produced minimum photochemical efficiency (Fv/Fm) which
was statistically similar with V1 and Vs variety under the To treatment, This
result indicates that PGRs and biostimulant can significantly influenced on
chlorophyll contents of onion leaves.

The highest photochemical efficiency (Fv/Fm) was estimated from V; and
Vs variety under the T4 and Tio treatment respectively at 45 DAT followed
by Vi variety under the T; treatment, V1 variety under the Ts treatment, V1
variety under the Ty treatment, Vi variety under the Tio treatment, V2
variety under the T: treatment, V2 variety under the T: treatment, V2
variety under the T3 treatment, V2 variety under the T4 treatment, V2
variety under the Tg treatment, V2 variety under the Ty treatment, V:
variety under the Tio treatment, V3 variety under the T: treatment, V3
variety under the T: treatment, V3 variety under the Tz treatment, V3
variety under the Ts treatment, and V3 variety under the Ty treatment
(Table-3). Conversely, the lowest chlorophyll content was calculated from
V2 variety under the To treatment.

In the present research, it was observed that Chlorophyll fluorescence

parameters showed significant differences with the different PGRs and
Biostimulant application levels. At 60 DAT, the maximum photochemical
efficiency (Fv/Fm) was estimated from V1 variety under the T1o treatment
which was statistically similar with Vi variety under the To treatment, V2
variety under the T4 treatment, V. variety under the Tio treatment, V3
variety under the T4 treatment and Vs variety under the T1o treatment
(Table-3). On the other hand, V: variety treated with control (To)
treatment produced minimum photochemical efficiency (Fv/Fm). These
results indicate that PGRs and biostimulant can significantly influence on
chlorophyll contents of onion leaves and Vi and V3 varieties produced
highest amount of chlorophyll content than V; variety. However, a group

researcher indicated the different results for sunflower where they found
that Fm was significantly increased and Fv/Fm was not affected by N
stress (Ciompi et al., 1996).

4.3 The effect of plant biostimulant (Goemar) and PGRs (BA and
GA3) on seed yield of Onion

100 seed weight of onion varieties were not significantly influenced by
combined effect of variety and PGRs & biostimulant in this study (Table 3).
The highest 100 seed weight was calculated in V.Ts4 which was not
statistically different with others interaction. Total seed weight per plot
was significantly influenced by combined effect of variety and PGRs &
biostimulant. The maximum seed weight (93.00 gm) per plot was found in
V1T1o interaction which was statistically similar with V1Tas, V2T4, V2T10 and
V3Tio interactions. However, the minimum seed weight (57.66gm) per plot
was calculated in Vi T1 interaction which was statistically similar with V,To
and V3T interactions.

Onion seed yield is directly depending on seed size and quality. Onion seed
plays important role for onion production. In this research, seed yield per
hectare was statistically significant according to different interactions. The
highest seed yield was recorded in ViTio interaction which was
statistically similar with ViTs, V.Ts, V2T, V3T4 and V3T1o interactions
(Table-3). In contrast, the lowest amount of seed yield per hectare was
found in V1T, followed by V2T interaction. These results were supported
by where they showed that GA3 (50 ppm) increased the seed yield of
coriander (Kumar et al., 2018). The same results were found by some
researchers where they also observed that GAs influenced growth, yield
and quality parameters of chilli (Capsicum annum L.) (Singh and Singh,
2019). A group researcher showed that biostimulant applied in arid
climates and vegetable cultivation had the highest impact on crop yield (Li
et al.,, 2022). These results indicate that varieties and treatments (PGRs
and Biostimulant) both are influenced the seed yield.

The germination results are presented in Table 3. The results showed that
there were no significant differences found in varieties and treatments
combination results. The seeds were not treated with PGRs and
biostimulant. Some study showed the biostimulant stimulant influence
germination of seed (Kalymbetov, et al, 2023; Makhaye, etal., 2021). They
also used the biostimulant for seed treatment but we did not treated the
seed.
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Table 3: Effect of Varieties and PGRs (GAs, BA and Biostimulant) on physiological and yield parameters.

Interaction Fv/Fm 100 Seed wt Total seed Yield/ha % Germi-
Variety Treatment 30 DAT 45 DAT 60 DAT (8) weight (g) (Kg) nation
To 0.68 BCD 0.69 B 0.70 C~F 0.42 A 57.66 L 38429 N 79.00 A
T1 0.72 A~D 0.73 B 0.71 B~F 0.42 A 72.33 G~] 482.46 F~K 80.00 A
T2 0.76 A~D 0.80 AB 0.75 A~F 0.42 A 73.66 F~1 491.15 E~K 78.33 A
Ts 0.79 A~D 0.77 AB 0.81 A~D 0.43A 85.33 A~F 568.83 A~D 79.67 A
T4 0.84 AB 0.85 A 0.82 A~C 0.47 A 90.00 AB 599.89 AB 79.33 A
- Ts 0.69 BCD 0.70 B 0.72 A~F 0.41A 67.33 I~L 448.84 K~N 79.67 A
(Lalteer Ts 0.73 A~D 0.73 B 0.75 A~F 0.43 A 75.66 F~1 504.24 D~K 78.33 A
king) T7 0.73 A~D 0.70 B 0.74 A~F 0.40 A 81.00 B~H 540.03 B~G 78.00 A
Ts 0.76 A~D 0.73 B 0.77 A~E 0.41A 80.66 B~H 537.58 C~H 76.00 A
To 0.78 A~D 0.77 AB 0.83 AB 0.38A 88.33 A~E 588.77 ABC 78.00 A
Tio 0.85 AB 0.83 AB 0.85 A 0.42 A 93.00 A 620.24 A 80.67 A
To 0.66 D 0.68 B 0.67 EF 0.41A 59.16 KL 394.36 MN 76.33 A
T 0.77 A~D 0.77 AB 0.72 A~F 0.41A 70.33 H~K 469.00 I~L 80.00 A
T2 0.81 A~D 0.79 AB 0.74 A~F 0.40 A 72.33 G~] 482.24 F~K 76.67 A
Ts 0.83 A~C 0.82 AB 0.78 A~E 0.41A 81.83 A~H 545.37 B~F 78.33 A
Ts 0.85 AB 0.83 AB 0.84 AB 0.48 A 89.50 AB 598.49 AB 7833 A
Vs Ts 0.72 A~D 0.73B 0.74 A~F 0.41A 70.16 H~K 467.72 I~L 80.67 A
(Taher Ts 0.74 A~D 0.71B 0.73 A~F 0.41A 71.16 G~] 47428 H~K 77.00 A
puri) T; 0.72 A~D 0.68 B 0.70 C~F 0.41A 77.00 E~1 496.34 E~K 7833 A
Ts 0.76 A~D 0.78 AB 0.72 A~F 0.41A 76.00 F~I 506.55 D~K 79.33 A
To 0.81 A~D 0.82 AB 0.80 A~E 0.41A 82.83A~G 552.33 B~E 80.00 A
T1o 0.84 AB 0.83 AB 0.84 AB 0.43 A 90.66 AB 604.57 AB 77.67 A
To 0.67 CD 0.69B 0.65F 0.39A 60.66 J~L 404.44LMN 78.67 A
Ti 0.79 A~D 0.76 AB 0.74 A~F 0.42 A 68.33 I~L 455.55 ]~M 79.00 A
T2 0.80 A~D 0.81 AB 0.72 A~F 0.39 A 71.00 HIJ 47333 H~K 79.33 A
Ts 0.82 A~D 0.81 AB 0.78 A~D 0.40 A 78.33 C~I 531.92 D~I 79.33 A
Ts 0.84 AB 0.85A 0.83 AB 0.48 A 89.00 A~C 597.09 AB 80.00 A
(BA}:’fpiaZ Ts 0.73 A~D 0.72B 0.76 A~F 0.40 A 73.00 GHI 486.61 F~K 79.33 A
1 Ts 0.76 A~D 0.72B 0.72 A~F 0.38A 66.66 I~L 44431 K~N 79.67 A
Ty 0.72 A~D 0.70 B 0.67 EF 0.41A 73.00 GHI 452,64 ]~M 78.00 A
Ts 0.80 A~D 0.81 AB 0.68 DEF 0.40 A 71.33 G~J 475.52 G~K 78.33 A
To 0.83 A~C 0.83 AB 0.77 A~E 0.44 A 77.33 D~1 540.03 B~G 78.33 A
Tio 0.86 A 0.85A 0.84 AB 0.44 A 89.73 AB 598.90 AB 79.33 A
Level of significance o o * NS * * NS
SE (%) 0.0415 0.0284 0.00627 0.00390 0.983 6.52 0.319
% CV 32.15 28.75 7.21 9.27 12.79 12.77 41.03

V1= LaLtir king, V.=Taherpuri, V3=BARI piaz 1, To=control, T:1=1 g-L-'Goemar, T2=2 g-L-'Goemar, T3=4 g-L-'Goemar, T4=8 g-L-1Goemar, Ts=10 mg L BA,
Ts=20 mg L1 BA, T7=30 mg L1 BA, Ts=25 mg L1 GAs, To=50 mg L* GAs, T10=75 mg L GA3

DAT=Days After Transplanting

application on seed production of onion (Allium cepa L.). Fac Agric,
Egypt: Zagazig University.

Bhat, Z.A,, Rashid, R., Bhat, J.A.,, 2011. Effect of Plant Growth Regulators on
Leaf Number, Leaf Area and Leaf Dry Matter in Grape. Not Sci Biol,,
3 (1), Pp. 87-90.

Ciompi, S., Gentili, E., Guidi, L., Soldatini, G.F., 1996. The effect of nitrogen
deficiency on leaf gas exchange and chlorophyll fluorescence
parameters in sunflower. Plant Science, 118, Pp. 177-184.

5. CONCLUSION

From the present study, it may concluded that GAs, BA and biostimulant
has significant effect on seed production of Onion. Among the different
concentration of GAs, BA and biostimulant, 75 mg L-* GAs was the best for
onion seed production in most of the cases and 8 g-L-! Biostimulant
(Goemar) was also showed the best result among the concentration of
PGRs and biostimulant except 75 mg L1 GAs. Lalteer king onion variety
showed the best result among the varieties. However, further studies are

needed to investigate the effects of GAs and biostimulant on onion seed
production in different areas with different climatic conditions.
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