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Corm and cormel production of gladiolus has major role in the growth and development of gladiolus industry.
However, its commercial cultivation is mainly limited by rare production of corms and cormels and thereby does
not fulfill local demand of the countries. A field experiment was conducted to investigate the effect of corm size on
the vegetative and floral attributes and corm and cormel production in gladiolus. The main objective of the present
study was to find out the best corm size on the basis of both corm diameter and weight in order to standardize
conventional method of propagation for producing more corms and cormels. For this purpose, corms of three
commercially grown varieties viz. Traderhorn, White Friendship and Peter Pears of three different sizes- small,
(dia. 2.2-2.4 cm), medium (dia. 2.7-3.0 cm) and large (dia. 3.2-3.5 cm) were planted in split plot design
consecutively for two years, i.e., 2006 and 2007. Large sized corms significantly increased the leaf breadth,
length of flowering spike, and number of florets spike'1 over those produced from small and medium sized ones,
whereas plant height was greatly decreased in response to large sized corms. Regarding corm production, large
sized corms produced siqnificantly higher weight of corms plant”, cormels plant’ and combined total weight of
corms and cormels plant™ in all the three varieties of gladiolus. However, variety wise Peter Pears got the best
results. The yield of new corms plant'1 was significantly increased in response to large sized corms both in White
Friendship and Peter Pears, whereas, Traderhorn had no effect of corm size for number of corms plant'1. Cormel
production also depicted significant results in response to large sized corms in all the three varieties of gladiolus.
All obtained corms and cormels were graded on the basis of diameter into large as well as small sized corms
when categorized according to the standards of North American Gladiolus Council.

Keywords: Corm size, corm yield, gladiolus, floral yield, cormel production

INTRODUCTION 1994) and commercial cultivation is only possible
through corms and cormels (Hartman et al., 1990; Ziv
The cut flower industry is globally a fast growing and Lilien-Kipnis, 1990). One mother corm generally
industry, which has achieved significant growth during ~ Produces one daughter corm of standard size and few
the past few decades. At present, cut flower production ~ cormels. These cormels are auxiliary buds on the corm
focus has moved from traditional growers, such as the ~ Which is a compressed thickened stem and as the
Netherlands, Germany and France, to countries where ~ resting perpuating organ (Remotti and Loffler, 1995;
the climates are better and production costs are low Sen and Sen, 1995; Ahmad et al., 2000; Nagaraju et
(Zhao et al., 2008). The best example of China, Kenya, al., 2002; Sinha and Roy, 2002). The cormels require
and Ethopia that have emerged as potential producers ~ two to three seasons to produce standard flower spike
in booming world trade of high quality cut flowers and and daughter corm. However, this commercial
their planning policies can be seen as a powerful production of corms and cormels doesn't fulfill the local
demonstration of the role of floriculture industry in demand of planting material and eventually affects
poverty alleviation. corm cost. _
Gladiolus, being a potential cut flower has great Different factors such as size of corm (Mckay et al,
demand and is cultivated all over the world for its 1986; Farid Uddin et al., 2002), selection of cultivar
attractive spikes having florets of huge forms, dazzling (Sloan and Harkness, 2005) corm storage and
colors, varying sizes and long vase life (Farid Uddin et dormancy (Tsukamoto 1974; Magie, 1975; Hosoki,
al., 2002). The major producing countries are the 1984; Gonzalez et al., 1998; Zalewska and Antkowiak,
United States (Florida and California) Holland, 2009), clipping of leaves and flower spike (Misra, 1994;
Australia, Japan, ltaly, France, Poland, Iran, India, depth of planting (Farid Uddin et al, 2002,
Brazil, Poland, China, Malaysia and Singapore. Bhattacharjee, 1981), planting time (Kalasareddi et al.,
However mass production and quality cut flower spikes ~ 1998; Zubair et al., 2006) and fertilizer management
of gladiolus is still problem in many countries as its (Halder et al., 2007; Pant, 2005) influence the
commercial cultivation is mainly restricted by rare production of corms and quality of gladiolus flower. The
production of corms and cormels (Singh and Doahre, size of corms markedly influences the growth and
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development of gladiolus including flower and corm
production (Bose et al., 2003). There is a direct relation
between corm size, flower production and corm and
cormel yield as reported by Ogale et al. (1995) and
corm size can be better known on the basis of both
diameter and weight. It is therefore essential to find out
the best corm size on the basis both corm diameter
and weight in order to standardize conventional
propagation methods for getting more corm and cormel
production. Both developed and developing countries
are greatly relying on conventional propagation
methods. Only few units of developed countries are
totally relying on advanced technology methods like
tissue culture for mass production of cormels.
Literature is rather scanty on these and other works
dealing with speedy mass production of corms and
cormels. It is high time, therefore, to stream line
technology and standardize conventional propagation
methods in order to produce quality flower spikes and
maximize corm and cormel production. This study was
designed to evaluate the role of corm sizes on the
growth, flowering and corm production in different
varieties of gladiolus.

MATERIALS AND METHODS

The planting material i.e. corms of gladiolus were
obtained from Sunny Seeds, Lahore, distributor of
SAKATA Seed Corporation, Japan and PeterBiz
International representing Stoop Flower Bulb Company
Holland. The study involved nine treatments which
were factorial combination of three gladiolus varieties
viz. Traderhorn (red with white throat), White
Friendship (white) and Peter Pears (peach with red
throat) and three corm sizes- small (dia. 2.2-2.4 cm),
medium (dia. 2.7-3.0 cm) and large (dia. 3.2-3.5 cm).
The experiment was conducted in the Floriculture
Experimental Area, University of Agriculture,
Faisalabad, Pakistan consecutively for two years, i.e.,
2006 and 2007. The treatments were replicated three

times in split plot design using varieties as a major
split. Ten corms per treatment were planted at a depth
of 8-10 cm and planting distance of 20 cm from plant to
plant and 60 cm from ridge to ridge. The soil
characterlstlcs were: pH- 7.8, electrical conductivity-
0.4 dSm™, organic matter- 1.04% (by Walkely-Black
method), total nitrogen- 0.052% (b1y Kjeldahl's method),
available phosphorus- 11.8 mg kg (Olsen et al., 1954)
and exchangeable K- 120 mg kg (by extractlon with
neutral solution of 1N ammonium acetate) NPK
fertilizer was applied @ 200-180-200 kg ha™. Half dose
of nitrogen and full doses of phosphorus and potash
were applied at the time of land preparation.
Remaining half dose of nitrogen was top-dressed at
fourth leaf stage. lIrrigation, earthing-up, weeding and
fungicide spray practices were followed according to
the crop requirement.

During initial growth stages, the data were collected on
the sprouting of corms, followed by the days to
flowering. At later stages, additional data were
coIIected regarding plant height, number of leaves
plant leaf breadth, length of flowering spike, number
of rorets spike™, corm and cormel weight, number of
corms and cormels plant’1, and corm and cormel
diameter. The corms and cormels from each treatment
and variety were graded according to the North
American Gladiolus Council (Wilfret, 1980) on the
basis of their corm diameter to determine the actual
grade of the corms. The data were subjected to
statistical analysis following Fisher's analysis of
variance technique and treatment means were
compared according to DMR test at 5% level of
probability (Steel et al., 1997).

RESULTS
Vegetative and floral parameters
The data in Table 1 revealed that plant height, leaf

breadth, length of flowering spike, and number of
florets spike” were significantly influenced by corm

Table 1. Effect of corm size on the vegetative and floral characteristics in different varieties of gladiolus

Vari Corm Plant height Leaf breadth | Length of flowering No. florets
ariety oy . i
size (cm) (cm) spike (cm) spike
Traderhorn SC 72.57+212 a 2.49+0.05f 59.99+2.25 de 12.93+0.18 e
MC 64.59+0.26 bc 2.72+0.03 de 66.87+2.97 bc 15.87+0.24 b
LC 66.68+1.14 b 3.23+0.09 a 68.90+1.33 b 16.47+0.13 a
White Friendship SC 65.48+0.69 b 2.48+0.04 f 58.48+1.00 e 13.07+0.18 e
MC 64.32+0.68 bc 2.77+0.01 cd 62.08+0.73 d 15.20+0.23 ¢
LC 61.95+0.11 cd 2.88+0.04 bc 69.46+0.45b 15.73+0.07 b
Peter Pears SC 67.52+1.05b 2.58+0.02 ef 58.99+0.40 e 13.80+0.20 d
MC 65.52+0.40 b 2.66+0.07 de 65.96+0.97 ¢ 15.80+0.12 b
LC 59.83+0.90 d 3.01+0.07 b 72.07+0.47 a 16.80+0.12 a

TSC: Small corms (dia. 2.2-2.4 cm); MC: Medium corms (dia. 2.7-3.0 cm); LC: Large corms (dia-3.2-3.5 cm)
* For each parameter, the values sharing the same letter(s) are not significantly different at 5% level by DMRT.
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size in all the three varieties of gladiolus, whereas the
parameters not affected by corm S|ze were: sprouting
of the corms, number of leaves plant and number of
days to flowering (data not reported).

The plants grew significantly taller in each variety when
planted with small sized corms as compared to large
sized corms. Highest plant height was observed in
variety Traderhorn (72.57+2.12 cm) as compared to
White Friendship and Peter Pears which exhibited
statistically similar plant height from small as well as
medium sized corms. A reverse trend was, however,
observed in all the three varieties for the other

sized corms (65.53+4.50 g, White Friendship) or from
small sized corms (64.62+0.92 g, Peter pears).

The data in Table 2 further showed that the effect of
varieties as well corm size was highly significant
regarding total corm weight plant”, cormel weight plant”,
and collective total weight of corms and cormels plant'1.
Besides, the interactions between varieties and corm
size were also significant at 5% level. Large sized
corms produced best results in each variety for all the
three parameters. The varieties Peter Pears and White
Friendship gave hlghest and statistically similar weight
of total corms plant (92.87+1.86 g, 92.74+0.91 q),

Table 2. Influence of corm size on weight of corm and cormels in differnet varieties of gladiolus

Variety COI‘r‘[r'I Weight of single | Total corm V\ieight Cormel weilght Corm + cormell
size corm (Q) (g plant™) (g plant™) weight (g plant™)
Traderhorn SC 57.23+2.33 bc 57.23+2.33 d 5.91+1.23 e 63.14+3.20 e
MC 61.78+5.44 bc 65.36+1.52 ¢ 11.13+1.38d 76.50+2.25d
LC 72.87+0.60 a 75.11+1.30 b 15.61+0.56 ¢ 90.71+1.33 bc
White Friendship SC 59.86+2.12 bc 64.74+1.67 ¢ 9.57+0.73 d 74.31+1.77d
MC 65.53+4.50 ab 73.47+1.05b 14.41+1.60 c 87.88+2.59 ¢
LC 58.37+1.94 bc 92.74+0.91 a 22.80+0.58 a 115.40+1.47 a
Peter Pears SC 64.62+0.92 abc 64.62+0.92 ¢ 8.55+0.54 de 73.17+1.28d
MC 56.70+3.36 bc 76.52+1.80 b 19.09+1.14 b 95.61+2.51b
LC 55.19+1.53 ¢ 92.87+1.86 a 22.37+1.12 a 115.23+1.47 a

TSC: Small corms (dia. 2.2-2.4 cm); MC: Medium corms (dia. 2.7-3.0 cm); LC: Large corms (dia-3.2-3.5 cm)
* For each parameter, the values sharing the same letter(s) are not significantly different at 5% level by DMRT.

parameters viz. leaf breadth, length of flowering spike
and number of florets spike'1. In each case,
significantly highest values were noted when planted
through large sized corms, and lowest values were
obtained for each parameter when planting material
consisted of small sized corms (Table 1). Comparison
among the varieties revealed that variety Peter Pears
yielded maximum number of florets (16.8+0.12) and
length of flowering spike (72.07+0.47cm), whereas,
Traderhorn yielded maximum leaf breadth (3.23+ 0.09
cm) followed by Peter Pears (3.01+ 0.07 cm).

Corm and cormel production

With the exception of single corm weight, the corm and
cormel production was highly dependent upon the
corm size used for planting and the variety planted
(Table 2). The data for single corm weight showed that
the differences between variety means were non-
significant at 5% level and that it was unaffected by the
corm size also. However, the interaction between
variety and corm was highly significant. Highest mean
weight of single corm was noted in variety Traderhorn
(63.96 g) which also produced overall highest single
corm weight (72.87+0.60 g) when planted through
large corms. In case of the two other varieties, highest
weight of single corm was obtained either from medium
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weight of cormels pIant (22.37+1.12, 22.80+0.58) and
collective total weight of corms and cormels plant

(115.23+1.47,115.5+1.47 g) in response to large sized
corms. Significant reduction was observed in all the
three varieties of gladiolus in response to small and
medium sized corms (Table 2).

The data regarding number and size of corms and
cormels (Table 3) exhibited highly significant effect of
corm size, varieties and their interaction. In case of
corms plant”, significantly highest number (1.83 corms
plant’ ) was obtained in White Friendship and Peter
Pears in response to large sized corms, while there
was no effect of corm size in variety Traderhorn. As for
the number of cormels plant”, large sized corms
produced significantly more number of cormels paint”

in each variety as compared to medium or small sized
corms. Peter Pears produced the highest number of
cormels plant (66.90+2.11) followed by medium sized
corms (56.33+0.58) in the same variety with significant
difference. The treatment response was distinctly
different in case of corm diameter wherein variety
Traderhorn outperformed the two other varieties in two
ways: (a) this was the only variety to produce jumbo
sized corms (5.95+0.09 and 5.24+0.07 cm) in
response to large and medium sized corms,
respectively and (b) the response to each corm size
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produced significant differences in corm diameter
(Table 3). Contrary to this, there was no effect of corm
size in variety Peter Pears and that all the treatments
in White Friendship and Peter Pears produced large
size corms of number one grade, ranging from dia.

corms of No. 6 were obtained from medium and large
sized corms in Peter Pears and White Friendship
(Table 4). Peter Pears produced highest number of
small sized corms (66.90) of grade No. 6.

Table 3. Diameter and number of corms and cormels as affected by corm size in different varieties of

gladiolus

Variety C_omg Corms plant—l Cormels plam.l Corm diameter | Cormel diameter
size (cm) (cm)

Traderhorn SC 1.00+0.00 c 17.63+1.13 f 4.69+0.23 cd 0.42+0.05c
MC 1.07+0.03 ¢ 24.83+0.90 e 5.24+0.07 b 0.54+0.02 ¢
LC 1.10+0.06 c 31.57+1.69d 5.95+0.09 a 0.77+0.04 b

White Friendship SC 1.17+0.03 c 32.40+3.15d 3.91+0.16 e 0.72+0.08 b
MC 1.23+0.15 ¢ 43.70+1.84 ¢ 4.92+0.33 bcd 1.06+0.05 a
LC 1.83+0.09 a 49.00+1.85 ¢ 4.40+0.10d 1.05+0.08 a

Peter Pears SC 1.00+0.00 ¢ 35.20+2.90d 4.89+0.06 bcd 0.84+0.04 b
MC 1.53+0.07 b 56.33+0.58 b 4.95+0.18 bc 1.02+0.01 a
LC 1.83+0.03 a 66.90+2.11 a 4.90+0.08 bcd 1.09+0.10 a

TSC: Small corms (dia. 2.2-2.4 cm); MC: Medium corms (dia. 2.7-3.0 cm); LC: Large corms (dia-3.2-3.5 cm)
* For each parameter, the values sharing the same letter(s) are not significantly different at 5% level by DMRT.

Table 4. Grading of obtained corms and cormels plant™ on the basis of diameter according to the North

American Gladiolus Council (Wilfret, 1980)

Variety Traderhorn

White Friendship Peter Pears

T

Corm size SC MC

LC

SC MC LC SC MC LC

Large sized corms 1.07 1
Jumbo

(> 5.1cm)

A

No.1(> 3.8 to < 5.1cm) 1.0

1.23 1.83 1.0 1.53 1.83

Medium sized corms
No.2(>3.2t0 < 3.8 cm)

No.3(> 2.5 to < 3.2 cm)

Small sized corm
No.4 (>1.9to<2.5cm)

No.5(>1.3to<1.9cm)

No.6(> 1.0 to £ 1.3 cm)

43.7 49 56.33 | 66.90

Total No. corms plant™ 1.0 1.07 1

A

1.17 | 44.93 | 50.83 1.0 57.86 | 68.73

TSC: Small corms (dia. 2.2-2.4 cm); MC: Medium corms (dia. 2.7-3.0 cm); LC: Large corms (dia-3.2-3.5 cm)

3.91 to 4.95 cm. Significant differences were observed
for cormel diameter which ranged from 0.42 to 1.09
cm. Medium and large sized corms obtained cormel
diameter of more than 1 cm only in White Friendship
and Peter Pears. Significant reduction occurred in
response to small sized corms in each variety (Table 3).

To determine the actual number of corms plant'1, all
obtained corms and cormels were graded on the basis
of corm and cormel diameter according to the North
American Gladiolus Council (Wilfret, 1980). On the
basis of this categorization, most of the small sized
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DISCUSSION

Corm size can have a wide ranging influence on
vegetative and floral parameters as well as on the
corm and cormel production (Bhattacharjee, 1981; Dod
et al.,, 1989; Mohanty et al., 1994; Singh, 2000; Farid
Uddin et al., 2002). Differential plant response to corm
size is primarily related to the size of storage tissue
which subsequently influences corm sprouting, plant
vigour and plant growth (Mckay et al., 1981; Singh et
al., 2002). In this study, sprouting of the corms was not
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influenced by corm size and similar results were
reported by Mohanty et al. (1994). Besides, the plants
produced from large sized corms were significantly
shorter than small and medium sized corms with more
leaf breadth. Singh (2000) also observed greater plant
height from corm size >5.10 to <6.00 cm as compared
to those from the largest size grade (>6.0 to <6.50 cm
dia.). These findings are contrary to the results of
Mohanty et al. (1994) who reported taller plants from
large sized corms (dia. 2.45-2.55 cm) with more
number of leaves and longer leaf blade as compared to
medium (dia. 1.25-1.30 cm) and small (dia. 0.50-0.53
cm) Similar results were also observed by Farid Uddin
et al. (2002).

There was direct relationship between corm size and
the floral parameters. Thus the number of florets and
length of flowering spike were greatly reduced by small
sized corms as compared to large and medium sized
corms. This might be based on the size storage tissue
of the corm. Both these floral parameters were also
directly related with leaf area which was greatly
reduced by small sized corms due to production of
narrow leaves. These results are in accordance with
those obtained by Farid Uddin et al. g2002). They
reported highest number of florets spike™ (11.94) and
maximum length of flowering spike (66.0 cm) from
large corms as compared to medium and small corms.
Similar results were also reported by Bhattacharjee
(1981) and Dod et al. (1989). Mckay et al. (1981) also
reported that planting of whole large corms produced
larger and better quality blooms as compared to small
ones.

The response to size was also evident from the total
corm weight plant” and combined weight of corms and
cormels which were significantly increased by large
sized corms in each variety. Similar results have been
reported by Misra et al. (1985). They used 9 different
corm sizes from jumbo to 0.6 cm in diameter and
reported that number and weight of corms and cormels
increased with the increase in corm size. The varieties
used in this study, however, differed in the weight of
single corms produced, being the lowest from large
sized corms in two varieties of White Friendship and
Peter Pears. This was possibly due to internal
compensation resultmg due to production of more
daughter corms plant’ in these two varieties as
compared to the variety Traderhorn.

The growers use medium sized corms for commercial
cultivation of gladiolus as large sized corms add to the
cost of cultivation. However, cost of cultivation can be
reduced by using large sized corms which produce
standard size daughter corms and quality flower spike
(Misra et al., 1985). Spikes and corms that meet quality
standards get economically more rates as compared to
low quality material. In thls study, increased number of
small sized corms plant” were also produced from
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large sized corms in variety Peter Pears and White
Friendship, when categorized on the basis of their
diameter according to the North American Gladiolus
Council (Wilfret, 1980). These results are in
accordance with the results of Mukhopadhyay and
Yadav (1984). They reported more corm and cormel
from large size corms (4.6-5.0 cm in diameter) than
other corm sizes.

The North American Gladiolus Council has suggested
three categories of corms on the basis of their diameter
viz., large, medium and small. Jumbo (> 5.1 cm) and
No. 1 (> 3.8 to < 5.1 cm) category comes under large
sized corms, where as No. 2 (>3.2 to < 3.8 cm) and
No. 3 (> 2.5 to £ 3.2 cm) lie under medium category.
Small sized corms include No. 4 (> 1.9 to < 2.5 cm),
No.5 (> 1.3to 1.9 cm)and No. 6 (> 1.0 to < 1.3 cm)
(Wilfret, 1980). In this sense, jumbo sized corms were
only produced by Traderhorn in response to large and
medium sized corms, whereas, all treatments in rest of
the varieties produced large sized corms of grade No.
1. This reduction in corm diameter of the two varieties
(White friendship and Peter pears) was jUSt because of
production of more than one corms pIant However it
is not necessary that corms of same diameter produce
same weight form all corms. Both diameter and weight
of any corm size count for the sound vegetative
growth, healthy florets and standard corm and cormel
production in gladiolus. According to the North
American Gladiolus Council, cormels of more than 1
cm lie under small sized corm category. In the present
field experiment, medium and large sized corms
produced more small sized corms of grade No. 6 in
White Friendship and Peter Pears and in this way we
got more number of corms pIant in both the varieties
of gladiolus. Medium sized corms greatly reduced the
number of small sized corms of Grade No. 6 as
compared to large sized corms.

CONCLUSION

This study was successful for corm and cormel
production from large sized corms to rapidly propagate
new planting material. Commercial producers may be
able to use large sized corms for producing both
marketable flower spikes as well as corm and cormel
production. Whereas, for home use medium sized
corms produce satisfactory bloom. Small sized corms,
though most will bloom, produce smaller spikes and
less number of corms and cormels plant
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