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ABSTRACT

An experiment was conducted at Banaras Hindu University, Varanasi, Uttar Pradesh, to find the effect of soil application of zinc

sulphate and corm size on growth and corm parameters in gladiolus cv. Malaviya Kundan during 2018-19. The experiment was laid
out in randomized block design replicated 4 times where mother corms of seven different sizes and zinc sulphate at three different
levels were used. The largest-sized corm (4.0 cm) was found to be the best in growth characters like leaf length, scape width and
number of leaves/plant. Application of zinc at various doses also provided positive response in days to sprouting and leaf length.
Bigger- sized corms (3.0-4.0 cm) produced more no. of corms and cormels/hill, increased diameter and weight of corms compared
to small size of mother corms (1.0-2.5 cm). All the doses of zinc sulphate failed to exert any significant effect on production of corms

and cormels.
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ladiolus (Gladiolusspp.),asacutflower,isbecoming

popular day-by-day because of its magnificent

inflorescence and availability of a wide range of
colours (Singh, 2006, Swaroop et al., 2019). Production of
good quality floral spikes depends on vigorous vegetative
growth and it is believed to be affected by the presence of
micronutrients in soil in an ample quantity (Somkuwar
et al., 2023). Among all micronutrients, zinc (Zn) the
meticulously regulates various metabolic processes
in plants which helps to enhance growth (Hembrom
and Singh, 2015), flower (Saeed et al., 2013) and corm
production (Singh and Singh, 2000). Application of ZnSO4
at 0.4% enhanced length and width of longest leaf and also
improved weight of corms and cormels produced per hill
with improved corm diameter in gladiolus (Hembrom et
al., 2015, Rocktim and Sunil, 2022). Application of zinc in
gladiolus resulted in maximum number of cormels per hill
whose weight was also influenced with the same (Singh
et al., 2015b). In the areas of Varanasi district, 46% of the
soil was found deficient to zinc and higher content zinc
found only in 17% soils (Singh et al., 2013). In India, very
little work has been done on soil application of zinc with
the use of varying plant propagules in gladiolus. Keeping in
view, a field trial was conducted to investigate the effect of
zinc sulphate and corm grades on growth and corm yield in
gladiolus cv. Malaviya Kundan.
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Materials and Methods

The experiment was conducted at Banaras Hindu
University, Varanasi, Uttar Pradesh, India, during 2018-
19. The experimental site is located around the centre of
North- Gangetic alluvial plain at 25°15’ north latitude,
83°03’ eastlongitude and has an elevation 0f129.23 metres
above mean sea-level. The climate of Varanasi is humid-
subtropical having dry summers as well as cold winters
with the temperature ranging 22 to 46°C and annual
rainfall around 998 mm per annum. Diseased-free and
healthy corms of gladiolus cv. Malaviya Kundan of varying
sizes,ie.1.0cm,1.5cm,2.0cm,2.5cm,3.0cm,3.5cmand4.0
cm were planted in beds sizing 3m x 2m with row-to-row
30 cm and corm-to-corm 20 cm during mid- November.
Zinc sulphate (ZnSO4) was used at three different levels,
ie. control (no zinc), 15 kg/ha and 30 kg/ha and were
incorporated in soil at the time of field preparation.

There were total 21 treatment combinations between
corm grades and zinc sulphate. These treatments were
replicated four times in randomized block design. The
irrigation, weeding, earthing-up, plant- protection and
staking were done whenever needed. The observations
were recorded on growth and corm characters. Studied
growth parameters were days taken to 50, 75 and 100%
sprouting, leaflength, scape width, number of leaves/plant,
whereas, yield /corm was counted as number of corms/hill,
diameter of corms, weight of corms, number of cormels/
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Table 1: Effect of corm grades and zinc sulphate on growth parameters such as days to sprouting, leaf length, scape width and number
of leaves/plant in gladiolus var. Malaviya Kundan.

Treatment Days to sprouting Leaflength (cm) Scape width (cm) No. of leaves/plant
40th 60th 8O0th 40th 60th 80th 40th 60th 80th

50% 7%  100% DAP DAP DAP DAP DAP DAP DAP DAP DAP

Corm grades

40cm 10.63 11.62 16.66 34.83 36.92 4137 191 272 2.88 4.02 747 747
3.5cm 1024 1111 13.00 3155 3571 4012 183 262 2.96 3.00 5.75 5.75
3.0cm 9.93 11.52 17.33 2679 3103 36.99 173 252 297 279 5.58 5.58
2.5cm 10.16  11.66 21.33 2432 2890 36.79 157 242 2.62 2.29 4.66 4.66
2.0cm 1170 1400 2233 2382 2701 3361 164 2.80 291 2.06 412 412
15cm 11.21 1316 2100 2560 2564 32.00 121 239 2.58 2.04 3.70 3.70
1.0cm 12.94 1402 1536 2096 24.67 26.35 060 1.38 149 114 2.39 2.39
C.D. (5%) 0.008 0.009 0.02 184 145 146 013 0.20 0.20 0.33 045 045
Zinc doses

0kg/ha (Control) 1079 1270 18.71 2640 29.58 35.56 147 248 270 249 4.90 4.90
15kg/ha 10.88 12.02 18.58 2735 30.73 35.07 147 243 2.59 246 471 471
30 kg/ha 11.25 12.60 17.15 26.77 2963 3533 155 232 261 248 4.83 4.83
C.D. (5%) 0.005 0.006 0.01 NS 095 NS NS NS NS NS NS NS

Interaction (corm grade x zinc dose)

4.0cm x0kg/ha(Control) 10.56 11.00 13.00 3545 3712 4130 189 2.66 272 387 7.56 7.56

4.0 cm x 15 kg/ha 1085 13.00 20.00 35.59 3701 4153 197 277 289 3.93 7.25 7.25
4.0 cm x 30kg/ha 10.50 10.86  17.00 3346 36.63 4128 187 274 3.02 425 7.62 7.62
3.5cm x 0 kg/ha (Control) 10.90 1179 1400 30.14 3546 40.72 185 261 3.00 318 6.06 6.06
3.5cmx15kg/ha 10.83 1125 12.00 34.28 3707 3916 179 264 3.05 3.06 5.62 5.62
3.5cm x30kg/ha 9.00 10.30 13.00 30.24 34.60 4046 186 2.62 2.85 275 5.56 5.56
3.0cm x 0kg/ha (Control) 10.30 1157 19.00 25.37 29.83 3757 174 249 301 275 5.93 5.93
3.0cm x 15kg/ha 9.00 11.00 1800 26.92 33.84 3645 171 265 278 2.56 5.37 5.37
3.0cm x 30 kg/ha 10.50 12.00 1500 28.09 2942 36.94 173 242 313 3.06 543 543
2.5cm x 0kg/ha (Control)  8.80 11.00 22.00 2540 2947 3752 157 2.60 273 250 462 4.62
2.5cmx15kg/ha 1000 11.00 2000 24.03 2753 35.76 156 2.64 269 225 462 4.62
2.5cm x 30kg/ha 1170 13.00 22.00 23.54 29.71 3707 157 2.02 244 212 4.75 4.75
2.0cm x 0kg/ha (Control) 12.00 1500 23.00 2349 25.84 33.04 136 310 322 206 4.06 4.06
2.0cmx 15kg/ha 10.80 12.00 20.00 2543 2824 3391 150 2.54 266 200 4.06 4.06
2.0cm x 30 kg/ha 1230 1500 24.00 22.56 26.95 33.88 206 276 285 212 4.25 4.25
1.5cm x 0kg/ha (Control) 11.00 1500 2500 2311 2376 31.29 139 241 271 181 3.56 3.56
1.5 cm x 15 kg/ha 10.88 1150 23.00 26.07 2591 33.09 116 244 254 231 381 3.81
1.5cm x 30 kg/ha 1175 13.00 1500 2762 2725 3162 109 233 249 2.00 3.75 3.75
1.0 cm x O kg/ha (Control) 12.00 1360 1500 21.85 25.57 2746 0.51 147 150 125 2.50 2.50
1.0 cm x 15kg/ha 13.80 1440 1700 1911 25.56 25.56 061 132 149 112 2.25 2.25
1.0 cm x 30 kg/ha 13.00 14.00 1400 2191 22.89 26.05 0.69 136 147 1.06 243 243

C.D. (5%) 0.014 0.03 003 319 251 NS 0.22 NS NS NS NS NS
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hill, weight of cormels/hill. The statistical analysis
(ANOVA) was performed as per Assaad et al. (2014).

Results and Discussion

Various growth characters were significantly influenced
by the corm grades and soil application of zincin gladiolus
(Table 1). Minimum days required for 50% sprouting was
found with corm grade 3.0 cm (9.93 days), zinc at 0 kg/ha,
i.e., control (10.79 days) as well as in interaction between
grade 2.5 cm x ZnSO, 0 kg/ha (8.80 days). The 75% and
100% sprouting were achieved earliest in corm grade
3.5 cm (11.11 and 13 days respectively). Whereas, ZnSO,
application at 15 kg/ha and the interaction of grade 4.0
cm x ZnSO, 0 kg/ha showed the earliest 75% sprouting
in the field.

The application of ZnSO, at 30 kg/ha took minimum
days to 100% sprouting (17.14 days). Leaf length was
maximum in largest corm grade used for planting which
was statistically at par with grade 3.5 cm. Whereas, among
zinc doses lower dose, ie., 15 kg/ha showed maximum
leaf length at 60 days after planting (DAP) (30.73 cm).
Corm grade 4.0 cm was responsible for maximum scape
width at 40 DAP (1.91 cm) and 60 DAP (2.72 cm) which
is also statistically at par with grade 3.5 cm. Effect of zinc
sulphate was non-significant on this growth parameter.

VYASETAL.

Among interaction effects, grade 2.0 cm x ZnSO, 30
kg/ha was the best over other interactions. Total number
of leaves/plant was maximum in largest corm grade
(4.0 cm) at all 40, 60 and 80 DAP (4.02, 747 and 747 cm,
respectively), whereas, it was minimum in smallest corm
grade (1.0 cm) used for planting (Table 1). The effect of
zinc was non-significant on the same. The improvement
in growth might be due to the presence of micronutrient
(zinc) which activates several enzymes in plants which
ultimately regulates various metabolic and physiological
processes. These findings are in agreement with those of
Singh et al. (2012), Singh et al. (2015a) and Hembrom et
al. (2015). The application of ZnSO, at 0.5% enhanced
growth parameters (Devi et al., 2017).

Ara et al. (2015) and Singh et al. (2017) also found
similar results with the application of zinc in gladiolus
and obtained positive response to plant height, number of
leaves/plant. The positive effect of corm grades on growth
of plants might be due to amount of food/carbohydrate
stored in mother corms. In larger corm, more amount
of carbohydrate is stored, hence, the larger-sized corm
might have provided maximum vegetative growth as
compared to smaller grades. Present findings are in line
with those of Bhande et al. (2015).

The response of various corm grade was observed
to assess corm attributes under uniform management

Table 2: Effect of corm grades and zinc sulphate on corm parameters such as number of corms, cormels/hills, diameter of corm,
weight of corm and weight of cormels in gladiolus var. Malaviya Kundan.

Treatment No. of corms/ hill No. of cormels/ hill [::i::;::;(;f ‘Zf:lg;l:g(;f cor‘nﬁ:::?l: :;f ©
Corm grades

40cm 1.89 42.16 3548 16.68 0.15
3.5cm 118 46.13 39.65 2470 0.18
3.0cm 1.06 52.72 39.81 22.05 0.15
2.5cm 111 38.65 39.05 19.81 0.16
2.0cm 1.00 _27.17 32.83 13.04 0.20
15cm 1.00 23.62 30.73 11.49 0.16
1.0cm 1.00 1871 23.93 7.50 0.15
C.D. (5%) 0.21 947 3.66 3.32 NS
Zinc doses

0 kg/ha (Control) 1.20 33.04 33.59 15.47 0.16
15kg/ha 112 37.86 36.08 17.54 0.17
30kg/ha 121 35.88 33.82 16.39 0.17
C.D. (5%) NS NS NS NS NS
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situation. Maximum number of corms/hill (1.89) was
produced from a single mother corm was highest in
largest corm grade (4.0 cm). Cormels produced per plant
was maximum in corm grade 3.0 cm (52.72). Whereas,
number of corms and cormels were minimum in small-
sized grades. Diameter of corm was maximum in corm
grade 3.0 cm (39.81 cm) and it was also statistically at par
with grade 3.5 and 2.5 cm. Weight of corm was maximum
in grade 3.5 cm (24.70 g) which is also statistically at par
with grade 3.0 cm (22.05 g). Effect of zinc sulphate on all
the corm parameters was found non-significant. These
findings are in close conformity with those of Memon
et al. (2009) and Kamal et al. (2013). Joshi et al. (2011)
also found similar results in which largest-sized corms
performed better with respect to number of corms
and cormels produced from a single mother corm of
gladiolus.
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