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Abstract

The current study was carried out at the Horticulture Research Farm, Institute of Agricultural Sciences,
Banaras Hindu University, Varanasi, Uttar Pradesh, India, during the year 2023-2024. The experiment
was laid in a Randomized Block Design with 3 replications of 11 treatments applied to gladiolus plants.
These treatments included various concentrations of FeSO4 such as control (distilled water), 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9%, and 1.0%. Iron was applied as foliar spray at the 3rd
and 6th leaf stages. In terms of flowering characters, FeSO4 0.4% showed the best results for the
number of days to spike emergence (68.65 days), the opening of 1%t (86.58 days), 3™ (89.85 days), 5™
(92.29 days), and last florets (98.02 days), as well as the diameter of 1% (7.76 cm), 3 (7.38 cm) and 5™
(7.47 cm) florets. In terms of post-harvest characters, FeSO4 0.4% showed best result for flowering
duration of 1t (5.62 days), 3™ (5.38 days), 5 (5.41 days) and last florets (5.07 days), length of 1% (9.62
cm), 3 (8.98 cm) and 5™ (9.27 c¢m) florets, no. of florets/spike (12.21), no. of opened florets/spike
(9.26), no. of opened florets at a time (4.97) and vase life (9.05 days) whereas, FeSO4 0.5% showed
best results for weight of spike at 1t (36.65 g), 3 (39.39 g) and 6" (35.53 g) day but FeSO4 0.4% on
9 (32.8 g) day. FeSO4 0.4% influenced water uptake by spike at 3 (17.17 ml), 6 (39.00 ml) and 9*"
(44.33 ml) day.
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Introduction

Gladiolus is a popular flowering plant with sword-shaped leaves, that originates from South
Africa. There are over 30,000 varieties and 260 species (Singh, 2014) I8l with basic
chromosome number fifteen, some varying depending on the ploidy levels. Gladiolus is
nicknamed the queen of bulbous flowers (Reddy et al., 2014) 71 due to its importance as a
cut flower, not just globally but especially in India. Gladiolus cultivation spread from Greece
to Europe and North America over time. Different species were introduced at various points
in history, with some notable examples being Gladiolus grandis and Gladiolus tristis. Due to
its year-round availability and variable floret colours that complement any flower
arrangement, it is widely grown in India. Its flowers are available in every other colour
except black and brown.

The deficiency of iron (Fe), zinc (Zn) and manganese (Mn) in the soil is a global problem.
Deficits can be found in around one-third of the agricultural soil on Earth. The usage of
fertilizers based on calcium and phosphate has also contributed to its deficiency in the soil
(Mousavi et al., 2011) P Iron is one among them. Micronutrient deficiency creates a
negative impact on the productivity of plants, which could be caused due to intensive
cropping, leaching and erosion (Fageria et al., 2002) ™. Its deficiency leads to unbalanced
growth and lower yield due to physiological abnormalities (Ganesh et al., 2013) [l
Beneficial effect of iron was found in flowering and post-harvest life of lilium (Hembrom
and Singh, 2015, Singh et al., 2015) "1, Due to the above cited context and reasons, a field
study was done to investigate the influence of various doses of iron on flowering and post-
harvest characters in gladiolus cv. Malaviya Shatabdi.
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Materials and Methods

The study was conducted at the Horticulture Research Farm,
Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh, India, during the winter
season of 2023-2024. The experiment utilized a
Randomized Block Design with 3 replications. Disease-free
and insect-resistant corms of the gladiolus variety Malaviya
Shatabdi were obtained from the Department of
Horticulture, Banaras Hindu University. These corms were
planted with a spacing of 30 cm x 20 cm and a depth of 8
cm. Ferrous sulphate was used to supply iron, and lime was
added to neutralize it. The 11 treatments consisted of a
control (distilled water) and 10 FeSO4 concentrations: 0.1%,
0.2%, 0.3%, 0.4%, 0.5%, 0.6%, 0.7%, 0.8%, 0.9% and
1.0%. Iron was applied as foliar spray at the 3 and 6™ leaf
stages using a hand sprayer to run-off stagee. Intercultural
operations such as hoeing, irrigation, earthing up, weeding
and plant protection were carried out as needed. Flowering
parameters, such as no. of days to spike emergence, opening
of 1%, 3 5™ and last floret and diameter of 1%, 3 and 5™
floret along with post-harvest parameters such as flowering
duration of 1%, 3, 5™ and last floret, length of 1%, 3" and 5™
floret, no. of florets per spike, no. of opened florets per
spike, weight of spike at 1%, 3, 6™ and 9™ day, water uptake
by spike at 39, 61" and 9™ day, no. of opened florets at a time
and vase life were recorded and statistically analyzed.
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Results and Discussion

Flowering characters

Flowering characters in gladiolus were greatly influenced
with the application of various doses of iron which is
depicted in Table 1. Iron application notably affected the
timing of spike emergence, plants treated with FeSO4 0.4%
had the fastest spike emergence (68.65 days), which was at
par with treatments 0.3% (70.22 days) and 0.8% (70.79
days). This outcome can be attributed to the enhanced
reproductive growth facilitated by the optimal application of
micronutrient concentrations. These results are in line with
the research conducted by Ganesh et al. (2013) B! in
tuberose and Kumar et al. (2022) M in gladiolus.
Regulation of optimal hormonal level in plants promotes
early maturation and consequently early opening of florets,
it was evident with the study results which indicated that
different iron treatments significantly affected the timing of
the opening of the 1% (86.58 days), 3" (89.85 days), 5%
(92.29 days) and last florets (98.02 days) in plants treated
with 0.4% FeSO. opening the earliest. This result was
consistent with the findings of Kumar et al. (2010) 12 in
marigold and by Memon et al. (2013) ¥ in gladiolus.
Similarly, diameter of 1% (7.76 cm), 3" (7.38 cm) and 5
(7.38 cm) florets were influenced by FeSO4 0.4% which
corroborates with research findings of Balakrishnan et al.
(2007) @ in marigold and Bhandari et al. (2022) Bl in
calendula.

Table 1: Effect of various doses of iron on flowering characters in gladiolus cv. Malaviya Shatabdi

Treatment Days to spike emergence Opening of 1%t 37 5% and last floret Diameter of 1%, 319 and 5 floret
1t floret | 3" floret | 5t floret | Last floret | 15t floret 3 floret 5t floret

Control 71.18 91.63 94.34 97.50 103.54 6.62 6.97 6.36
0.1% FeSO4 72.37 91.25 93.20 97.21 102.57 7.18 6.95 6.59
0.2% FeSOa4 71.69 90.99 93.19 96.63 101.78 6.67 6.66 6.26
0.3% FeSO4 70.22 90.38 92.95 96.12 100.89 6.71 6.88 6.35
0.4% FeSO4 68.65 86.58 89.85 92.29 98.02 7.76 7.38 7.47
0.5% FeSOq4 71.45 90.24 92.96 96.07 101.47 7.03 6.85 6.79
0.6% FeSO4 72.51 89.70 90.68 94.29 99.47 6.47 6.32 6.29
0.7% FeSO4 71.85 90.32 91.79 96.71 101.56 6.37 6.54 6.33
0.8% FeSO4 70.79 90.88 93.68 96.74 100.45 6.66 6.38 6.12
0.9% FeSO4 72.99 89.85 92.52 95.31 101.51 6.38 6.49 6.46
1.0% FeSO4 73.25 90.29 92.65 95.72 100.47 6.32 6.16 6.06
CD at 5% 1.38 1.65 1.85 1.91 1.78 0.67 0.58 0.59

Post-harvest characters

Table 2 and 3 depicts the effect of iron on post-harvest
characters in gladiolus. Iron treatments significantly
impacted the lifespan of florets. 1% (5.62 days), 3 (5.38
days), 5™ (5.41 days) and last (5.07 days) florets exhibited
the longest flowering duration when treated with 0.4%
FeSO.. This could have been possible as iron is essential for
enhancing respiration rates and generating reactive oxygen
species. These findings are in line with the research of Singh
et al. (2017) P in lilium. The greatest length of 1t (9.62
cm), 3 (8.98 cm) and 5™ (9.27 cm) florets were found with
FeSO,4 0.4% which could have been possible due to iron's
pivotal role in regulating nitrate and sulphate reductions,
crucial for proper plant growth, development and
reproduction, contributed to enhanced flower length. These
findings align with the research of Pirzad and Shokrani
(2012) 1 and Bhandari et al. (2022) B! in Calendula and
Tayade et al. (2018) 4 on Tuberose. The highest number of
florets per spike was recorded with the FeSO. 0.4% (12.21)
treatment which was statistically similar to the 0.6%
(11.99), 0.2% (11.65) and 0.8% (9.88) FeSO, treatments and

significantly higher than other treatments. The highest no. of
opened florets per spike was recorded with FeSO4 0.4%
(9.26) followed by 0.1% (8.70), 0.2% (8.59) and 0.5%
(8.57). Iron is vital for protein synthesis, hormone regulation
and plant growth which can lead to increased number of
florets per spike. This observation is consistent with the
findings of Ganesh et al. (2013) B! in tuberose and
Hembrom et al. (2015) [l in gladiolus. There was significant
variation in spike weight across the different iron treatment
concentrations. FeSOs 0.5% treatment resulted in the
highest spike weight on the 1% (36.65 g), 3™ (39.39 g), and
6" (35.53 g) days, while FeSO4 0.4% treatment had the
greatest spike weight on the 9™ (32.80 g) day. Nutrients play
a crucial role in regulating cell wall semi-permeability and
water circulation within flowers, which contributes to
increased spike weight. These findings align with the
research of Erao (2005) 23 Singh et al. (2016) % and
Mishra et al. (2018) [l in gladiolus. Similarly, water uptake
by the plants was highly influenced by FeSO. 0.4%
concentration at 3 (17.17 ml), 6™ (39.00 ml) and 9™ (44.33
ml) day. As the durability and quality of flowers is highly
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determined by the quantity of solution absorbed, hence it
could be said that the water uptake as well as vase life of the
flower gets influenced with various concentrations of iron.
Vase life was found to be most prolonged with FeSO4 0.4%
(9.05 days) followed by 0.2% (8.57 days), 0.5% (8.33 days)

https://www.biochemjournal.com

and 0.8% (8.00 days). This corroborates with the research
findings of Bala et al. (2006) ™M and Kashyap and Tikey
(2020) [ jn gladiolus, Kakade et al. (2009) ! in China
aster and Ganga et al. (2009) [ in dendrobium.

Table 2: Effect of various doses of iron on post-harvest characters in gladiolus cv. Malaviya Shatabdi

Tramen g NS el ()| Lo s GOl ot s o ik of e fores o
Control 441 4.01 4.21 3.67 7.45 7.46 7.33 9.23 8.26
0.1% FeSO4| 5.17 4.54 471 4,94 8.27 7.56 7.95 9.87 8.70
0.2% FeSO4| 3.85 5.07 5.13 4.02 8.70 8.12 8.25 11.65 8.59
0.3% FeSO4| 4.03 4.06 4.14 4.07 7.91 8.25 8.02 9.12 8.62
0.4% FeSO4| 5.62 5.38 5.41 5.07 9.62 8.98 9.27 12.21 9.26
0.5% FeSO4| 4.71 4.03 413 4.06 8.41 8.06 7.82 9.24 8.57
0.6% FeSO4| 3.80 4.17 3.98 3.97 8.74 8.22 8.63 11.99 8.40
0.7% FeSO4| 4.62 4.13 4.03 4.01 8.02 8.13 7.96 9.14 8.33
0.8% FeSO4| 5.06 4.37 3.87 4.14 8.52 8.16 7.43 9.88 8.45
0.9% FeSO4| 3.74 3.83 4.23 4.03 8.73 7.97 7.62 9.56 8.31
1.0% FeSO4| 3.14 3.10 417 3.40 7.47 7.32 7.65 8.27 8.24
CD at 5% 0.37 0.235 0.42 0.37 0.45 0.51 0.64 0.547 0.43

Table 3: Effect of various doses of iron on post-harvest characters in gladiolus cv. Malaviya Shatabdi

Treatment e dayW;'(?Q;;f GStphI:;Z)E )gth day 3‘1‘5"";2; u tzﬁe dk;))//splk;ér:;)y No. of opened florets at a time | Vase life (days)
Control 31.05 | 33.69 | 28.28 | 2549 | 13.17 23.83 31.00 4.00 7.62
0.1% FeSO4 | 34.39 | 39.29 | 33.81 | 32.00 | 13.33 26.67 30.92 4.33 8.12
0.2% FeSO4 | 35.68 | 38.66 | 31.27 | 31.05 | 14.02 29.87 35.00 3.98 8.57
0.3% FeSO4 | 31.14 | 34.11 | 3454 | 31.21 14.50 28.50 38.57 4.63 7.56
0.4% FeSO4 | 34.36 | 37.86 | 33.33 | 32.80 | 17.17 39.00 44.33 4.97 9.05
0.5% FeSO4 | 36.65 | 39.39 | 35,53 | 28.19 | 16.67 33.50 41.17 4.12 8.33
0.6% FeSO4 | 32.25 | 34.21 | 30.21 | 27.58 16.25 27.25 32.33 4.29 7.67
0.7% FeSO4 | 35.54 | 36.78 | 33.04 | 26.54 | 15.33 34.17 36.42 3.94 7.95
0.8% FeSO4 | 31.48 | 34.48 | 27.97 | 23.61 6.33 23.33 25.40 4.14 8.00
0.9% FeSO4 | 29.83 | 32.95 | 25.12 | 19.87 7.00 18.00 22.20 3.87 8.28
1.0% FeSO4 | 15.73 | 18.25 | 11.12 | 6.85 5.33 14.17 17.00 3.63 7.24
CD at 5% 10.90 | 1143 | 9.90 7.87 2.57 4.34 6.05 1.14 1.12

Conclusion (Calendula officinalis L.). J Hort Sci. 2022;17(2):353-

From the above study it was observed that the concentration
of iron at 0.4% achieved best results for flowering
characters whereas, in case of post-harvest characters 0.4%
in most cases as well as 0.5% in weight of spike exhibited
the best results.
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