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Abstract—A study was conducted to evaluate the effect of
plant density on growth, flowering corm and cormel
production of gladiolus (Gladiolus sp.) cv. Amernca
Beauty at the farm of the Department of Horticutu€.C.R
(P.G.) College, Muzaffarnagar (Uttar Pradesh). The
experiment was laid out in randomized complete lbloc
design with four replications and three spacingig.\§
(40cm x 20cm), ;S(30cm x 40cm) and;§40cm x 40cm).
The observations were recorded for various vegetati
floral and corm parameters. Maximum germination
percentage (86.71%), plant height (105.66cm) anchlmer

of leaves per plant (8.01), number of days taken fo
initiation of spike (94.13 days), number of spikes plant
(0.96), length of spike (81.56cm ), number of fnger
spike (17.86) and duration of flowering (18.54 Jaw&s
found with 30cm x 40cm spacing)SHowever, number of
corms per plant (1.31), number of cormels per plant
(21.56), weight of corms per plant (57.68g), weiglft
cormels per plant (36.43g) was found maximum wabnd

X 40cm spacing gp which was at par with S2, whereas,
yield of corms and cormels per plot (3.18) was tbun
maximum with 40cm x 20cm spacing)(S

Hence, 30cm x 40cm spacing can be recommendetidor t
commercial cultivation of gladiolus
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l. INTRODUCTION
Gladiolus, a member of familyidaceaeis also known as
queen of bulbous flowers, as there is no flowesuipass its
beauty in the cut flower industry. It is also knovas
“Sword lily” because of the shape of its leavess It
cultivation is getting popular for its striking oalrs
occurring naturally in the stripes, dots, splashedloured
and multicoloured florets having a longer life ast c
flowers. Its magnificent inflorescence with varietyf
colours and number of pretty florets has made ityve
attractive for diversified use in the garden. larsimportant
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cut-flower in both domestic and international marke
(Chandeet al., 2000.

The productivity, quality of spikes, corms and cefsn
produced are known to influence by several facsoich as
cultivar, agro-techniques, nutrition, plant densitg. so it is
imperative to provide more information to the grosvéor
higher productivity and quality. However, number of
spikes, corms and cormels produced per plot wataid

by plant spacing (Singh and Bijimol, 2003). The
performance of bulbous crops is greatly influendsd
spacing. Spacing has been found to influence growth
flowering and vyield of daughter bulbs in gladiolus
(Mukhopadhyay and Yadav, 1984). The optimum spacing
helps not only in obtaining good quality cut flowdyut also

in better utilization of land, providing good opensition

for sunlight, soil moisture conservation, weed conand
availability of nutrients vital for successive crpmduction
and quality (Sanjiet al.,2002).

Keeping this in view, the present investigation was
conducted with an objective of studying the plagnsity on
growth, flowering, corm production and vase life of
gladiolus.

. MATERIALSAND METHODS
An experiment was conducted to determine the effdct
plant density on growth, flowering and corm andncek
production of gladiolus Gladiolus sp) cv. American
Beauty at the farm of the Department of Horticld{u€.C.R
(P.G.) College, Muzaffarnagar (Uttar Pradesh) far years
and the data were pooled. The experiment was laidno
randomized complete block design with four replona
and three spacing’s.
The size of the plots was 4rt2m x 2m) having three
different treatments (spacings) viz; @0cm x 20cm), S
(830cm x 40cm) and-J40cm x 40cm). The variety adopted
was American beauty, which shows good performance i
Muzzafarnagar (U.P.) conditions.

Page | 550



International Journal of Environment, Agriculture and Biotechnology (IJEAB)

http://dx.doi.org/10.22161/ijeab/1.3.36

Vol-1, Issue-3, Sept-Oct- 2016
ISSN: 2456-1878

Soil samples were taken and were analyzed and oibf
was done according to Piper (1966) and availablegen
in soil. (Subhiah and Asija, 1956)

Table.1l: Chemical characteristics of experimental s
(Horticulture farm, Department of Horticulture, CRR
(P.G.) College, Muzaffarnagar)
Chemical analysis

Chemical composition of soil Per centage
Nitrogen 0.03
Phosphorous 0.10
Potassium 1.05
Organic carbon 0.49

The crop was raised by using standard cultural tizes:
The observations were recorded for vegetative strilie
number of days for complete sprouting, germination
percentage, number of sprouts per corm, plant heigh
number of leaves per plant, flowering traits likember of
days taken for spike initiation, number of spike p&ant,
spike length, number of florets per spike, sizéats and
flower longevity in field and corms traits like nier of
corms and cormels, size of corms per plot, weidltooms
and cormels per plant and yield of corms per phat were
statistically analyzed as per the procedure ouwdliry
applying the technique of analysis of variance (AN as
suggested by Panse and Sukhatme (1967). All thistital
analysis was carried out by using OPSTAT statiktica
software.

The re

M. RESULTSAND DISCUSSION
sults obtained from the present investigatiowell

as relevant discussion have been summarized umder t
following heads:
Vegetative characters

1

Number of daysfor complete sprouting

It is evident from the table 2 that time taken for
complete sprouting was influenced by different
spacing. However, early sprouting (25.05 days)
was observed in;%40cm x 40cm) followed by S
whereas maximum number of days (27.01 days)
for complete sprouting was found in. $he time
takenfor complete sprouting was found to be Non-
significant.

Germination percentage

A significant effect on germination percentagas
found for spacing as shown in table 2. Comparison
of different spacings reveals that i, §pacing
resulted in higher germination percentage
(86.71%) while, minimum in S(82.23%). The
percentage of germination was more with medium
and wider spacing because of more congenial
conditions for plant growth and lesser competition
among the plants.

Number of sproutsper corm

It is clear from table 2 reveals that there was-non
significant effect w.rt maximum number of
sprouts per corm (1.55) was observed with wider
spacing $whereas minimum (1.20) was observed
in S;. Optimum spacing produced more number of
sprouts per corm.

Table.2: Effect of spacing on vegetative traitglafliolus (Gladiolus sp.) cv. American Beauty

Treatments Number of days | Germination Number of Plant Height Number of
for complete | percentage (%) | sprouts per corm (cm) leaves per
sprouting (Days) plant
40cm x 20cm 27.01 82.23 1.20 101.87 7.82
30cm x 40cm 25.94 86.71 1.42 105.66 8.00
40cm x 40cm 25.05 85.58 1.55 104.78 7.96
CD at 5% N.S. 5.00 N.S. 1.68 0.14
4.
Plant height the availability of moisture and nutrients from the

Comparison of data in table 2 reveals that spacing
significantly affects the plant height. Maximum
plant height (105.66cm) was observed in plants
grown at a spacing of 30cm x 40cm,)(Svhich
was at par with Swhereas, minimum (101.87cm)
was observed with ;SPlant height depends upon
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soil and genetic composition. Uptake of moisture,
nutrients and utilization of more sunlight alloweth
plant to grow more rapidly than closer spacing.
This allows the plants to synthesize more
carbohydrates and hormones like fAhat
enhanced longitudinal growth as internodal length
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and resulted in longer plants. Variation in plants
height is due to difference in genetic constitution
of the cultivars which responded differently to the
available spacing/environment. Similar results
were obtained by Bahar and Korkut (1998).
Number of leaves per plant

Maximum number of leaves (8.00) was found with
30cm x 40cm spacing which was significantly at
par with 3, whereas minimum number of leaves
(7.82) was found in Sas shown in table 2. The
positive response of wider spacing provide space
between the plants resulting in absorbed optimum
amount of nutrients with sufficient light, which

Perusal of data presented in table 3 showed that th
maximum number of spikes (0.96) per plant was
observed in plants spaced at 30cm x 40cn) (S
which was significantly at par with 3S while
minimum number of spikes per plant (0.86) was
observed at spacing of 40x20 cm. Spacing of
corms at medium and wider spacing resulted in
highest number of spikes per plant. This was due
to the fact that in wider spacing; the plants face
lesser competition for water and minerals than the
plants at closer spacing. The results of present
investigation are similar to those obtained by
Mukhopadhyay and Yadav (1984).

ultimately favorable for photosynthesis and 3. Spikelength
translocation of assimilates into the storage asgan Data presented in table 3 indicates that varidtion
Leaves produced per plant were more in the plants spike length among different levels of spacing was
grown with wider spacing when compared to those found to be highest (81.56cm) in medium spacing
grown with closer spacing (Mukhopadhyay and (80cm x 40cm) which was significantly at par with
Yadav, 1984). Similarly, variations in number of S; whereas, lowest spikes length (79.33cm) was
leaves were also recorded by Sujatha and Singh, found in S. This result is supported by Maret
(1991) in Gladiolus. al., (2007). This might be due to the fact that at
Flowering traits wider spacing uptake of more moisture, nutrients
1. Number of daystaken for spikeinitiation and utilize more sunlight allow the plant to grow
It is evident from the table 3 that the spike more rapidly than closer spacing which ultimately
emergence was early (91.90days) in the plants with favorable for photosynthesis and translocation of
wider spacing $and was significantly superior to assimilates into the storage organs. This allows th
all the other treatments whereas, maximum days plants to synthesize more carbohydrates and
(94.46days) were taken for spike emergence under hormones like GA that enhanced longitudinal
Si. According to the findings of M. Jamil Ahmed growth as internodal length and resulted in
et al.in 2010, in gladiolus cv. Blad jack developed increase in spike length.
spikes with comparatively wider plant spacing 4. Number of florets per spike
(25cm x 30cm). This might be due to reduction in Comparison of different spacing given in table 3
growth at narrow spacing (15cm x 30cm) and reveals that the maximum number of florets per
(20cm x 30cm) that directed the plant towards the spike (17.86) was observed in plants planted at a
reproductive phase earlier than the plants tha¢ hav spacing of 30x40 cm ¢pwhich was significantly
more vegetative difference in genetic composition at par with g, while minimum was observed under
of the cultivars that respond differently to the lowest spacing S(16.87). Medium and wider
environment. Similar to our findings it has been spacing recorded highest number of florets per
observed that early spike emergence and flowering spike. This might be due to less competition
occurred in tuberose at wider spacing (30cm X between plants for water, minerals, nutrients and
30cm) planting distances than narrow one. (Mane light. Mukhopadhyay and Banker (1991), Arora
et al.,2006). and Khanna (1987) and Roychowdhary (1989)
2. Number of spike per plant reported similar results.
Table.3: Effect of spacing on flowering traits glalds (Gladiolus sp.) cv. American Beauty
Treatments Number of days | Number of | Spike length | Number  of | Sizeof florets | Flower
taken for spike | spikeper plant | (cm) florets  per | (cm) longevity
initiation spike (days)
40cm x 20cm 94.46 0.86 79.33 16.87 10.74 16.05
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30cm x 40cm 94.13 0.96 81.56 17.86 10.84 18.54
40cm x 40cm 91.90 0.95 80.49 17.35 10.67 18.89
CD at 5% 2.01 0.11 1.16 0.89 N.S. 1.28

Size of florets

It is depicted in the table 3 that maximum size of
florets was found in medium spacing (10.84cm)
and was non-significantly higher with all other
treatments. Wider spaced plants have less
competition between plants for water, minerals,
nutrients and light resulted into better quality
production are in conformity, but florets size has
not affected significantly by plant spacing. These
results were agreed with Bijmol and Singh (2001)
in gladiolus.

Flower longevity in field

Maximum longevity of flowers in the field
(18.89days) was observed in plants grown at a
spacing of 40x40 cm ¢pwhich was significantly

at par with $ whereas, minimum longevity of
flowers (16.05days) was observed with($able

3). Widest spacing recorded with the highest
duration of flowering as compared to closest
spacing. Similar results were found by mahel.,

in 2007 on tuberose vase life. These results were i
agreement with the findings of Singh and Bijmol
(2003) where widest spacing recorded maximum
longevity as compared to closest spacing. This

might be due to availability of more area per plant

for absorption of nutrients and moisture, no

shading effect which ultimately increased the rate
of net photosynthesis and translocation of

assimilates to the storage organs. The carbohydrate
reserves in the flower and spike probably

maintains pool of dry matter and repairable

substance, especially in petals, thus promoting
respiration and extending longevity in gladiolus.

Corms and Cormelstraits

1

Number of cormsand cormels per plant

Comparison of different spacing reveals that the
maximum number of corms (1.31) and cormels
(21.56) per plant was observed in plants planted at
a spacing of 40x40 cm {5 which was
significantly at par with § while minimum was
observed under lowest spacing $Table 4).
Similar results were shown by Maeé al, (2006)

in tuberose where maximum number of bulbs, with
greater weight and size were observed. This might
be due to the reason that the numbers of leaves
were highest which resulted in the production of
more photosynthates in the plant which transferred
towards the root.

Table.4: Effect of spacing on number of corms, @srper plant and size of corms

Treatments Number of | Number of | Size of corms | Weight of | Weight of Yeild of
corms per plant | cormels per | (cm) corms per | cormelsper corms per
plant plant plant plot
40cm x 20cm 1.08 16.43 5.29 47.06 21.3 3.18
30cm x 40cm 1.25 18.24 5.36 55.09 25.89 2.65
40cm x 40cm 1.31 21.56 5.32 57.68 36.43 2.39
CD at 5% 0.21 5.17 N.S. 10.05 7.26 0.03
2. Sizeof cormsper plot of corms has not affected significantly by plant
Non-significant variations were found regarding spacing.
different spacing however maximum size of corms 3. Weight of cormsand cormels per plant

(5.36cm) was recorded with 30cm x 40cm spacing
(Table 4). This might be due to the reason that
under wider spacing competition between plants
for space, nutrient, water was lowest and secondly
growth was also highest in wider spacing. Yadav
al., (2007) observed that all the corm and cormel
parameters increased with the spacing. But the size
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Close observation of the results on weight showed
that S spacing increases the weight of corms
(57.68g) and cormels (36.43g) which was
significantly at par with Swhereas, Sreduced the

weight of corms and cormels (Table 4). This may
be due to availability of more area per plant for
absorption of nutrients and moisture, no shading
effect which ultimately increases the rate of net
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photosynthates and translocation of assimilates to
the storage organs.

4. Yidd of cormsper plot
Maximum vyield of corms (3.18kg) per plot was
found with closer spacing Swhich was
significantly higher with other treatments where as
minimum yield (2.39) was found with wider
spacing & It was highest with closer spacing and
lowest with wider spacing. But Cirrito and Vita,
(1980) reported that cormel production was not
affected by plant density in gladiolus. But
Mukhopadhyay and Yadav, (1984) recorded more
yield of corms and cormels per square meter with
closer spacing.

V. CONCLUSION

Plant spacing affects the growth, yield and quality
gladiolus cv. American beauty. Gladiolus cultivander
study presented variability in vegetative, reprdiiecand
corm and cormel characteristics on different pkgpeicing.
Cultivar under the study showed better performaate
comparatively medium spaces than narrow one. Hence,
medium spacing (30cm x 40cm) is recommended for
general cultivation of gladiolus.

REFERENCES

[1] Ahmed, M.J., T. Bashir, A. Yaqoob, M.S. Jillani and
M. Saeed. 2010. Effect of plant spacing on vegetati
and reproductive growth of gladiolus cultivaBarhad
J. Agric26(4): 539-543.

[2] Arora, J.S., and Khanna, K. 1987. Spacing effents o
flower and corm production of gladiolus c8ylvia
Indian J.Hort44(1/2): 92-99.

[3] Bahar, S.N.G., and Korkut, A.B. 1998. Research on
effects of planting densities on the yield of coamd
cormel in some gladiolus varietieburkish Journal of
Agriculture and Forestrg2(1): 51-58.

[4] Bijimol, G., and Singh, A.K. 2001. Effect of spagin
and nitrogen on flowering, flower quality and
postharvest life of gladiolug. Appl. Hort3: 48-50.

[5] Chanda, S., Barma, G., and Roychowdhury, N. 2000.
Influence of different level of nitrogen, phosphsru
and potassium on growth and flowering of gladiolus.
The Horti. J13(1): 76-86.

[6] Chattopadhyay, T.K., Biswas, M.R., and Jana, S.C.
1992. Nitrogen and Phosphorous effect on growth and
production of gladiolus (cv. Vink's glory)Annals of
Agricultural Researcii3(2): 191-192.

www.ijeab.com

[7] Cirrito, M., and M. De. Vita. 1980. A comparison of
three different planting densities for increasihg size
of gladiolus corms. Ann. Dellnst. Speri. Floril1(1):
169-194.

[8] Mane, P. K., Bankar, G. H., and Makne, S. S. 2006.
Effect of spacing, bulb size and depth of plantamg
growth and bulb production in tuberosBolianthes
tuberosa cv. Single.Indian J. Agric. Re€10(1): 64-
67.

[9] Mane, P.K., Bankar, G.J., and Makne, S.S. 2007.

Influence of spacing, bulb size and depth of phanti

on flower yield and quality of tuberose (Polianthes

tuberosa L.) cvSingle. Indian J. Agric. Re&l(1): 71

- 74.

Mukhopadayay, A. and Bankar, G.J., 1981. Effect of

time of planting on growth, flowering and bulb

production in tuberose cv. Singlendian Agric 25:

131-134.

Mukhopadhyay, T.P., and Yadav, L.P. 1984. Effecto

of corm size and spacing on Growth, flowering and

corm production in gladiolusHaryana J. Hort. Sci

13(3-4): 95-99.

Panse, V. G., and Sukhatme, P. V. 1967. Statistical

Methods for Agricultural Workerd.C.A.R., PubNew

Delhi pp. 336.

[13] Piper, C.S. 1966. Soil and Plant Analysi¢dans
Publications Bombaypp. 368.

[14] Sanjib, S., Talukdar, Sharma, S., Misra, R.L., and
Sanyat, M. 2002. Effect of time spacing and degdth o
planting gladiolusFlori. Res. Trend Indi&: 243-245.

[15] Singh, A. K., and Bijimol, G. 2003. Effect of spagi
and nitrogen on gladiolusl. Ornam. Horti6(1): 73-
75.

[16] Singh, Mahendra. 1984. Diagnosis of nutrient
deficiency. Fertilizer and water use guid®ept. Soil
Sci. HAU, Hisarpp. 28.

[17] Subhiah, B.V., and Asija, G.L. 1956. A rapid
procedure for determination of available N in soil.
Curr. Sci25: 259-260.

[18] Sujatha, K., and Singh, K.P. 1991. Effect of didier
planting densities on growth, flowering and corm
production in gladiolusndian J. Hort48(3): 273-276.

[19] Yadav, S.K., and A.K. Tyagi. 2007. Effect of corm
size and spacing on growth and flowering of glagsol
cv. Sylvia.Plant Archivesr(1): 343-344.

[10]

[11

—_—

[12]

Page | 554



