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ABSTRACT

Influence of plant growth regulator sprays on corm production and post-harvest life of two gladiolus cultivars,
Darshan and Dhiraj, was investigated for two consecutive years, 2008-09 and 2009-10. Growth regulators, viz.,
gibberellic acid (100 and 150ppm), tri-iodo benzoic acid (TIBA) (50 and 100ppm), 2-chloro, 4-pyridyl phenyl urea
(CPPU) (2.5 and 5ppm) and brassinosteroid (BR) (5 and 10ppm) were sprayed at the 3" and 6 leaf stage. Cv. Darshan
recorded maximum number of large cormels per plant and cormel weight, while, cv. Dhiraj recorded maximum
number of small cormels per plant in treatments of pre-harvest foliar sprays with plant growth regulators. Foliar
sprays of BR (10ppm) and GA, (150ppm) significantly increased number of corms produced per plant, corm size, corm
weight, and propagation coefficient. Number of large cormels and total number of cormels per plant were significantly
higher in BR (10ppm), followed by TIBA (100ppm). BR (10ppm) and TIBA (100ppm) produced maximum number of
small cormels per plant. Weight of cormels per plant was maximum in BR (10ppm) and GA, (150ppm). Post-harvest
studies revealed that cv. Darshan recorded maximum diameter of second fully-opened floret and higher vase-life than
cv. Dhiraj with pre-harvest foliar spray of plant growth regulators. Pre-harvest foliar spray of GA, (150ppm), BR
(10ppm) and CPPU (5ppm) induced earliest first-floret opening and recorded maximum value for number-of-florets-
open-at-a-time per spike, diameter of second fully-opened floret, and vase-life. Foliar spray of BR (10ppm) and GA,
(150ppm) at 3@ and 6™ leaf stage can be recommended for large-scale multiplication of quality planting material and
longer vase-life of flower spikes, respectively, in gladiolus.
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INTRODUCTION

Floricultural expertson various occasions have stated
that there is a severe dearth of planting material of elite
ornamental cultivars in the country for commercial
cultivation, and that there is an acute need to develop
comprehensive protocolsfor clona multiplication of al such
crops. Use of quality planting material or seed is the
foundation for successful cultivation of all flowers. Shortage
of quality planting material isamajor constraint hindering
the progress of floriculture industry in India (Choudhury
and Prasad, 2004). Gladiolus, one of theimportant bulbous
cut-flower crops, iscommercially propagated using corms.
Profitability in gladiolusflower-spike production and export
is closely linked to cost of the corms. Poor multiplication
rate of corms and cormels (with each corm producing just
1-2 corms) in gladiolus resultsin a high cost of the corms,
often higher than the sale-price of theflower spike produced
by that corm. For many years, achieving a high rate of
multi plication and good corm-enlargement under various soil
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and climatic conditions has been the chief objective in
breeding gladioli for corm production. Micropropagation
protocols, although standardized for gladiolus (Hussain et
al, 1997), are not followed commercialy as the plantlets
take 2-3 seasonsfor producing flower-grade corms. Various
approaches were tried for increasing the rate of corm
multiplication in gladiolus. Although leaf and spikeremoval
increases corm and cormel production to some extent (Das,
1998), it results in a decrease in spike yield and quality.
Research on the effect of traditional plant growth regulators
like gibberellins and tri-iodo benzoic acid (TIBA) for
improving corm multiplication rate and corm enlargement
in gladiolus has been reported by various workers from
different parts of the country (Tawar et al, 2007; Devi et
al, 2007). However, there has been no organized research
on the effect of new classes of plant growth regulators,
viz., brassinosteroids (BR) and 2-chloro 4-pyridyl phenyl
urea (CPPU) on corm multiplicationin gladiolusfrom India
or abroad.
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Claims have been made that 30-70% of the potential
lasting-quality in several flower cropsis predetermined at
harvest. In gladiolus, pre-harvest application of chemicals
and plant growth regulators was found to extend vase-life
of cut spikes(Raju et al, 2008). Similarly, for extending vase-
lifeingladiolus, use of sucrosein combination with auminium
sulphate [A1(SO,),] as the holding solution is reported by
various workers (Namita et al, 2006; Nelofar and Paul,
2008). Hence, an investigation for ascertaining the effect
of foliar spray of brassinosteroids (BR), 2-chloro, 4-pyridyl
phenyl urea (CPPU) along with gibberellic acid (GA) and
tri-iodo benzoic acid (TIBA) on corm multiplication and post-
harvest lifein two gladiolus cultivars, Darshan and Dhirgj,
was made at Herbal garden, Hyderabad, for two consecutive
years, 2008-09 and 2009-10.

MATERIALAND METHODS

Corms of gladiolus cultivars Darshan and Dhiraj,
resistant to fusarium wilt disease and suitable for growing
in and around Hyderabad, were used in the study. Nine
growth regulator treatments were imposed, viz., GA, (100
and 150ppm), TIBA (50 and 100ppm), CPPU (2.5 and
5.0ppm), BR (5.0 and 10.0ppm) and Control (water spray),
each replicated thrice in Factorial Randomized Block
Design. Corms were planted at a spacing of 30cm x 20cm
and at a depth of 5cm in 1m X 1m size plots, during the
month of September, 2008 and 2009. Treatments were
imposed as foliar sprays at the 3 and 6" |eaf stage. Well-
decomposed farmyard manure at 10t ha'! was incorporated
into al the experimental plots, uniformly, asbasal application.
N, P, and K @ 200:200:300 kg/hawere applied in theform
of urea, single super phosphate and muriate of potash,
respectively. Ureawas applied in 3 splits, the first dose as
basal application and the other two split doses at 30 and 60
daysafter planting. Theentiredose of single super phosphate
and muriate of potash was applied at the time of planting,
asthebasal dose. Standard cultural practiceswerefollowed
during the entire crop period in all the experimental plots.
Observations on corm attributes, viz., number of corms per
plant, corm size (cm), cormweight (g), number of largeand
small cormels per plant, total number of cormels per plant,
weight of cormels per plant (g) and propagation coefficient
(%) were recorded. Data were subjected to Analysis of
Variance (ANOVA) as applicableto Factorial Randomized
Block Design.

For post-harvest studies, uniform-sized spikes were
harvested from all the experimenta plotsearly inthemorning
(whenthebasal 1-2 florets showed color-break) and brought

immediately to the laboratory in a bucket of water.
Lowermost leaves of the spikes were removed, and the
basal 2cm portion wasre cut under water before placing in
the holding solution. A solution containing sucrose (4%) in
combination with Al(SO,), (300ppm) was used as the
holding solution. The experiment waslaid out in Completely
Randomized Block Design (CRD) with factorial concept.
Three replications comprised three spikes per replication.
Observations on days-to-first-floret-opening, number of
florets-open-at-a-time per spike, diameter of the second
fully-open floret (cm), and vase-life were recorded. Data
were subjected to Analysis of Variance (ANOVA) as
applicable to Factorial Completely Randomized Block
Design.

RESULTS AND DISCUSSION

Results in the present study (Tables 1, 2, 3 and 4)
indicated that the two cultivars used did not differ
significantly in respect of number, size or weight of corms
during thetwo years of study. However, thevarietiesdiffered
significantly in respect of number of largeand small cormels
per plant, weight of the cormels per plant, and propagation
coefficient. Cv. Darshan produced ahigher number of large
cormelsand weight of cormelsper plant, whereas, cv. Dhirgj
was efficient in terms of producing higher number of small
cormels, and, ahigher propagation coefficient. Variationin
cultivars on individual gladiolus corm characteristics was
earlier reported by several workers (Seenivasan, 2001;
Umadevi, 2002).

BR (10ppm), followed by GA,, (150ppm) significantly
increased number of corms per plant, size and weight of
corms per plant and weight of cormels, and thereby,
propagation coefficient during both theyearsof investigation.
BR (10ppm) also recorded ahigh number of large and small
cormels per plant. These results represent the first
demonstration of a clear, favorable effect of BR at 10ppm
on corm and cormel induction in gladiolus cvs. Darshan and
Dhirgj. This also indicates a potential of BR in increasing
the number of corms significantly, without impairing quality
of the corms, i.e., size and weight of the corms. Results
obtained with BR treatment in respect of corm and cormel
production arein linewith Ramrgj et al (1997) who reported
a significant increase in potato tuber yield with foliar
application of BR, and, Nunez et al (1998) inonion. Thus, it
can be concluded that two foliar sprays of BR (10ppm) at
39 and 6" |eaf stageincreases number of cormsand cormels
ingladiolus. Theincreasein corm size and weight of corms/
cormelswith application of GA, (150ppm) can be attributed
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to the growth regulator’s ability to improve growth which,
inturn, increased the amount of photosynthetic assimilates.
These assimilates may have been transported to the
developing daughter-corms and cormels, thereby effecting
anincreasing in their size and weight. Similar results were
reported by Vijai Kumar and Umrao (2007).

Except in the case of number of large and small
cormels per plant, TIBA (100ppm) treatment recorded
significantly low values for all the corm and cormel
characters under study. CPPU at 5ppm increased the
number of corms per plant and corm size significantly, and
was on par with BR (10ppm) and GA, (150ppm).

attributed to avariation in the number of buds sprouted per
corm, a parameter governed by the presence of number of
active buds in a corm. Gladiolus has two sources, corm or
cormel, used for planting and these serve as reserve food
material in the initial stages of plant development and
photosynthesizing |eavestake over thisfunctionin thelater
stages. Likewise, gladiolus hastwo competing sinks: flower
spike or inflorescence, and the devel oping corm and cormel.
TIBA (100ppm) treatment promoted sink activity in
developing cormels (Devi et al, 2007) which could be the
reason for anincreasein number of large and small cormels.

As for post-harvest attributes (Tables 5 and 6), cv.
Darshan recorded higher diameter in second fully-open floret

Variation in the number of corms per plant may be

Table 1. Effect of foliar spray of plant growth regulators on number of corms per plant and corm size in gladiolus cvs. Darshan and

Dhiraj
Treatment Number of corms per plant Corm size (cm)
2008-09 2009-10 2008-09 2009-10

Darshan Dhirgj Mean Darshan Dhirgg Mean Darshan Dhirgg Mean  Darshan Dhirg Mean
GA, (100ppm) 167 1.60 164 167 160 164 443 451 447 4.26 454 440
GA, (150ppm) 1.87 1.67 177 1.93 167 180 5.00 486 493 481 485 483
TIBA (50ppm) 153 137 145 153 1.40 147 4.15 4.68 4.42 4.28 4,72 4.50
TIBA (100ppm) 147 1.27 137 143 1.30 1.37 3.84 386 385 391 380 386
CPPU (2.5ppm) 153 147 1.50 1.60 143 152 4.30 471 451 4.37 4,58 4.48
CPPU (5ppm) 1.60 1.60 1.60 1.63 1.67 1.65 459 4.83 471 455 4.74 4.65
BR (5ppm) 1.63 153 1.58 153 160 157 4.39 494 467 452 473 463
BR (10ppm) 1.93 1.72 1.83 1.80 185 183 498 517 5.08 473 530 502
Control (Water) 147 137 142 147 133 1.40 4.26 4.40 4.33 4.30 431 431
Mean 1.64 1.50 1.65 154 4.44 4.66 441 4.62
CD (P=0.05)
Cultivars (C) N.S. N.S. N.S. N.S.
Treatments (T) 0.16 0.19 0.44 0.47
Interaction (CxT) N.S. N.S. N.S. N.S.

N.S.: Non-significant

Table 2. Effect of foliar spray of plant growth regulators on corm weight and number of large cormels per plant in gladiolus cvs. Darshan

and Dhiraj
Treatment Cormweight (g) Number of big cormels per plant
2008-09 2009-10 2008-09 2009-10

Darshan  Dhirgj Mean Darshan Dhirg Mean Darshan Dhirgg Mean  Darshan Dhirgg Mean
GA, (100ppm) 30.23 3391 32.07 2956 36.55 33.06 333 287 310 3.00 207 254
GA, (150ppm) 33.80 35.81 34.81 3289 3695 3492 3.67 287 327 3.67 333 350
TIBA (50ppm) 30.99 32.87 31.93 29.15 3354 3134 3.07 207 257 247 200 223
TIBA (100ppm) 27.45 31.05 29.25 2780 29.72 28.76 4.87 353 420 5.00 3.00 4.00
CPPU (2.5ppm) 31.62 34.55 33.09 3067 3360 3214 3.00 240 270 3.33 200 267
CPPU (5ppm) 32.75 35.18 33.97 3199 3501 3350 3.67 320 344 4.33 340 387
BR (5ppm) 33.15 33.49 33.32 3279 3237 3258 3.00 200 250 3.00 333 317
BR (10ppm) 34.11 36.66 35.39 3504 36.76 3590 6.07 480 544 5.00 433 467
Control (Water) 31.46 32.33 31.90 3194 3110 3152 2.67 187 227 3.27 153 240
Mean 31.73 33.98 3131 33.96 3.70 284 3.66 2.78
CD (P=0.05)
Cultivars (C) N.S. N.S. 0.34 0.32
Treatments (T) 1.28 1.08 0.72 0.66
Interaction (CxT) N.S. N.S. N.S. N.S.
N.S.: Non-significant
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Table 3. Effect of foliar spray of plant growth regulators on number of small cormels and total number of cormels per plant in gladiolus
cvs. Darshan and Dhiraj

Treatment Number of small cormels per plant Total number of cormels per plant
2008-09 2009-10 2008-09 2009-10

Darshan  Dhirgj Mean Darshan Dhirg Mean Darshan Dhirgg Mean  Darshan Dhirgg Mean
GA, (100ppm) 4,67 3.33 4,00 487 3.00 3.94 8.00 6.20 7.10 7.87 5.07 6.48
GA, (150ppm) 3.67 4.67 417 380 533 457 7.34 7.54 7.44 7.47 8.66 8.07
TIBA (50ppm) 3.00 3.67 3.33 307 433 3.70 6.07 5.74 5.90 5.54 6.33 5.93
TIBA (100ppm) 5.67 6.33 6.00 553 6.07 5.80 10.54 9.86 10.20 1053  9.07 9.80
CPPU (2.5ppm) 2.00 3.33 2.67 193 393 2.93 5.00 5.73 5.37 526 593 5.60
CPPU (5ppm) 433 4,00 417 433 420 4.27 8.00 7.20 7.60 8.66 7.60 8.14
BR (5ppm) 5.00 6.67 5.84 480 6.33 5.57 8.00 8.67 8.33 780 9.66 8.74
BR (10ppm) 6.00 8.20 7.10 593 8.00 6.97 12.07 13.00 12.54 1093 1233 1164
Control (Water) 3.67 433 4,00 433 5.07 4,70 6.34 6.20 6.27 7.60 6.60 7.10
Mean 4.22 4,95 429 514 7.92 7.79 7.95 7.92
CD (P=0.05)
Cultivars (C) 0.59 0.76 N.S. N.S.
Treatments (T) 1.23 1.28 1.28 1.33
Interaction (CxT) N.S. N.S. N.S. N.S.

N.S.: Non-significant

Table 4. Effect of foliar spray of plant growth regulators on weight of cormels per plant and propagation coefficient in gladiolus cvs.
Darshan and Dhiraj

Treatment Weight of cormels per plant (g) Propagation coefficient (%)
2008-09 2009-10 2008-09 2009-10

Darshan  Dhirgj Mean Darshan Dhirg Mean Darshan Dhirgg Mean  Darshan Dhirgg Mean
GA, (100ppm) 457 4.45 451 583 4.36 5.10 131.34 144.78 138.06 13358 154.37 143.97
GA, (150ppm) 7.06 491 5.99 6.80 4.9 5.87 15421 153.64 15393  149.77 158.08 153.92
TIBA (50ppm) 5.17 4.82 5.00 503 4.78 491 13650 14222 139.36 12898 14458 136.78
TIBA (100ppm) 5.94 4.40 5.17 586  4.93 5.40 126.08 133.77 129.92 127.02 130.78 128.90
CPPU (2.5ppm) 4.00 3.85 3.93 377 378 3.78 134.44 14492 139.68 129.95 141.06 135.50
CPPU (5ppm) 4.63 4,61 4,62 552 4.9 5.23 141.07 150.16 14561 14156 150.78 146.17
BR (5ppm) 4.89 3.78 4,34 486  3.99 4.43 14353 140.63 142.08 142.08 137.21 139.64
BR (10ppm) 6.86 5.19 6.03 702 555 6.29 154.63 157.93 156.28 158.74 159.64 159.19
Control (Water) 4.23 4.03 413 440 3.80 4.10 134.68 137.20 13594 13714 131.69 13441
Mean 5.37 4.45 544 457 139.61 145.03 138.76 145.35
CD (P=0.05)
Cultivars (C) 0.23 0.32 3.85 471
Treatments (T) 0.48 0.66 8.08 9.88
Interaction (CxT) N.S. N.S. N.S. N.S.

N.S.: Non-significant

and longer vase-life than cv. Dhirgj. Variation in vase-life
among cultivars may be attributed to a differential
accumulation of carbohydrates due to dissimilar |eaf
production profilesand sensitivity of the cultivarsto ethylene
(Kalasareddi et al, 1997). Inturn, variationsin these aspects
may be due to the genetic make-up of the plant (Kambleet
al, 2004). GA, (150ppm), followed by BR (10ppm) and
CPPU (5ppm), induced significantly earlier first-floret
opening, with greater number of florets-open-at-a-time per
spike. Perhaps spikes from these treatments had sufficient
food material for opening of the florets. Diameter of the
second fully-opened floret and vase-lifewere a so influenced
significantly by pre-harvest spray of plant growth regulators

in both the years of investigation. GA, (150ppm) BR
(10ppm) and CPPU (5ppm) registered maximum diameter
of second floret, and longest vase-life. All the post-harvest
parameters had the least valueswith TIBA at 100 or 50ppm.
Increased vase-life with foliar spray of GA, has been
reported by Pal and Choudhury (1998) in gladiolus.
Improvement in floret-size by foliar spray of GA,was
reported by Nagarjuna et al (1988) in chrysanthemum.
Halevy and Shild (1970) observed that GA  increased
photosynthetic and metabolic activity, resulting in greater
trangport and utilization of photosynthesisproducts necessary
for growth and development of aflower. Maximum diameter
of second-floret with foliar application of GA, can be
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attributed to increased drawal of photosynthates by the
flower asaconsequence of intensification of thesink (Ziedin
etal, 1974).

Padmapriya and Chezhiyan (2002) reported that
higher flower diameter in chrysanthemum cv. Indira with
foliar spray of BR could be due to a synergism between
BR and auxins. BR may have atered bio-physical properties
of the cell wall, leading to a high energy-conversion for
expanding flower diameter. An increase in floret diameter
with CPPU (5ppm) treatment is perhaps be dueto atrigger
for cell division and cell enlargement.

Reduction in floret-size caused by application of

TIBA isprobably due to its anti-auxin activity (preventing
the transport of naturally-produced auxins) and, thereby,
reduced cell elongation. Theseresultsarein linewith Nanjan
and Muthuswamy (1975) inrose. Reduction in vase-lifedue
to TIBA application was reported by Umadevi (2002) in
gladiolus.

Inadditionto pre-harvest foliar spray of GA,(150ppm)
or BR (10ppm) or CPPU (5ppm), exogenous supply of
sucrose in the holding solution balanced the depletion in
carbohydrates, and improved vase-life and quality of the
spikes. Sucrose also maintained the water balance and
osmoatic potential, since; sugar has been observed to decrease

Table 5. Effect of foliar spray of plant growth regulators on days to first-floret-opening and number of florets-open-at-any-time per spike

in gladiolus cvs. Darshan and Dhiraj

Treatment Days to first-floret opening Number of florets-open-at-any-time per spike
2008-09 2009-10 2008-09 2009-10
Darshan Dhirgj Mean Darshan Dhirgg Mean Darshan Dhirgg Mean  Darshan Dhirg Mean
GA, (100ppm) 1.67 2.22 1.95 167 211 1.89 2.56 211 233 2.45 222 234
GA, (150ppm) 1.45 1.56 151 144 156 150 3.22 267 295 311 289  3.00
TIBA (50ppm) 2.44 2.22 2.33 233 245 2.39 222 189 2.06 211 200 206
TIBA (100ppm) 2.45 2.44 2.45 245 244 245 2.00 178 1.89 211 178 195
CPPU (2.5ppm) 211 2.33 2.22 222 244 233 211 222 217 233 200 217
CPPU (5ppm) 1.56 1.89 173 156 211 184 2.89 233 261 2.78 233 256
BR (5ppm) 2.00 2.33 2.17 200 233 2.17 233 222 228 2.44 200 222
BR (10ppm) 1.44 1.78 1.61 144 178 161 2.67 256 262 2.78 267 273
Control (Water) 2.22 2.33 2.28 233 233 233 211 233 222 234 222 228
Mean 1.93 212 195 217 2.48 2.24 2.49 2.24
CD (P=0.05)
Cultivars (C) N.S. N.S. N.S. N.S.
Treatments (T) 0.43 0.51 0.50 0.50
Interaction (CxT) N.S. N.S. N.S. N.S.

N.S.: Non-significant

Table 6. Effect of foliar spray of plant growth regulators on diameter of second fully-opened floret (cm) and vase life (days) in gladiolus

cvs. Darshan and Dhiraj

Treatment Diameter of second fully-opened floret (cm) Vaselife (days)
2008-09 2009-10 2008-09 2009-10

Darshan  Dhirgj Mean Darshan Dhirg Mean Darshan Dhirgg Mean  Darshan Dhirgg Mean
GA, (100ppm) 167 222 1.95 167 211 1.89 2.56 211 233 245 222 234
GA, (100ppm) 8.74 831 853 871 835 8.53 9.00 844 872 8.89 855 872
GA, (150ppm) 9.24 8.83 9.04 932 887 9.10 9.44 9.33 9.39 9.56 933 945
TIBA (50ppm) 8.43 7.38 791 838 7.63 8.00 8.50 783 817 8.39 806 823
TIBA (100ppm) 7.60 7.20 7.40 761 717 7.39 8.00 761 781 7.78 750 7.64
CPPU (2.5ppm) 8.65 8.30 8.48 870 830 8.50 9.11 828 870 9.00 817 859
CPPU (5ppm) 8.86 855 8.71 893 854 8.74 9.00 9.11 9.06 9.22 911 917
BR (5ppm) 8.72 831 852 870 833 8.52 8.78 856 8.67 8.67 856 862
BR (10ppm) 8.94 8.67 8.81 9.04 869 8.87 9.22 911 917 9.44 9.00 922
Control (Water) 8.67 8.00 8.33 871 803 8.37 8.72 811 842 8.67 778 823
Mean 8.65 8.17 868 821 8.86 8.49 8.85 8.45
CD (P=0.05)
Cultivars (C) 0.28 0.30 0.28 0.32
Treatments (T) 0.61 0.65 0.60 0.68
Interaction (CxT) N.S. N.S. N.S. N.S.
N.S.: Non-significant
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moisture stressin cut-flowers by affecting stomatal closure
and preventing water-loss (Ranvir Singh and Sashikala,
2002). Al(SO,), present in the holding solution helped
improve keeping-quality owing toitsantimicrobial action.

From thisstudy, it can be concluded that foliar spray
of BR (10ppm) and GA, (150ppm) at the 3 and 6" |eaf
stage can be recommended for large-scale multiplication of
quality planting-material and for longer vase-lifein flower
spikes, respectively, ingladiolus.

REFERENCES

Choudhury, M.L. and Prasad, K.V. 2004. Strategies for
improving productivity, post harvest quality of
floriculture crops. Souvenir, First Indian Horticulture
Congress-2004, organized by Horticultural Society of
India, New Delhi

Das, T.K. 1998. Corm and cormel production of gladiolus
as affected by spike removal and K application.
Indian J. Hort., 55:327-331

Devi, D.U., Sekhar, R.C. and Babu, J.D. 2007. Effect of
growth regulators on flowering and corm production
in gladiolus cv. Jacksonville Gold. J. Res.,
(ANGRAU), 35:6-14

Halevy, A.H. and Shild, R. 1970. Promotion of growth and
flowering of plantswith endogenous GA ingladiolus
plants treated with CCC. Physiol. Plant., 23:820-
827

Hussain, S.C., Geetha, T.C.K., Rajeevan, PK. and Valsala
Kumari, C.K. 1997. Plant regeneration from root
derived callusin gladiolus. J. Orn. Hort., 2:36-40

Kamble, B.S., Reddy, B.S., Patil, R.T. and Kulkarni, B.S.
2004. Performance of gladiolus cultivarsonflowering
and flower quality. J. Orn. Hort., 7:51-56

Kaasareddi, PT., Reddy, B.S., Patil, PR. and Kulkarni, B.S.
1997. Effect of time of planting on performance of
two cultivarsof gladiolus. |1. Flowering, flower qudity,
vase and field life. Adv. Agril. Res. India, 8:45-51

Nagarjuna, B., Reddy, V.P, Rao, M.R. and Reddy, E.N.
1988. Effect of growth regulators and potassium
nitrate on growth, flowering and yield of
chrysanthemum. South Indian Hort., 36:136-140

Namita, Ramesh Kumar and Kushal Singh. 2006. Response
of vase solution on keeping quality of cut spikes of
gladiolus. J. Orn. Hort., 9:296-297

Nanjan, K. and Muthuswamy, S. 1975. Growth and
flowering responses of Edward rose (Rosa
bouboriana Desp.) to certain growth retardant

sprays. South Indian Hort., 23:94-99

Nelofar and Paul, T.M. 2008. Post harvest management of
gladiolus. J. Orn. Hort., 11:69-71

Nunez, M., Sosa, J.L., Alfonso, J.L. and Coll, F. 1998.
Influence of two new Cuban bioregulators on plant
yield of onion cv. Red Creole. Cultivos Tropicales,
19:21-24

Padmapriya, S. and Chezhiyan, N. 2002. Influence of
gibberellic acid and certain other chemicals on
flowering characters of chrysanthemum
(Dendranthema grandiflora Tzeled.) cultivars.
South Indian Hort., 50:437-443

Pal, P. and Choudhury, T. 1998. Effect of growth regulators
and duration of soaking on sprouting growth, flowering
and corm yield of gladiolus cv. Tropic Sea. Hort. J.,
11:69-77

Raju, D.V.S,, Misra, R.L. and Singh, V.P. 2008. Effect of
pre-harvest spray of thiol compounds on post-harvest
life of gladiolus spikes. J. Orn. Hort., 11:75-76

Ramrgj, V.M., VWyas, B.N., Godrej, N.B., Mistry, K.B.,
Swami, B.N. and Singh, N. 1997. Effects of 28-
homobrassinolide on yields of wheat, rice, groundnut,
mustard, potato and cotton. J. Agril. Sci., 128:405-
413

Ranvir Singh and Sashikala, B. 2002. Post-harvest life of
gladiolusasinfluenced by floral preservatives. J. Orn.
Hort., 8:115-118

Seenivasan, N. 2001. Effect of plant growth regulators on
dormancy and growth of gladiolus. M.Sc. (Hort.)
Thesis, AcharyaN.G RangaAgricultural University,
Hyderabad, A.P, India

Tawar, R.V., Sable, A.S., Kakad, GJ., HageN.D. and Ingle,
M.B. 2007. Effect of growth regulators on corms
and cormels production of gladiolus cv. Jester. Ann.
PI. Physiol., 21:257-258

Umadevi, D. 2002. Effect of growth regulators application
at three stages of crop growth on production of
flowers, propagulesand vaselife of cut spikesinthree
cultivars of gladiolus (Gladiolus grandiflorus L.).
M.Sc. (Hort.) Thesis, Acharya N.G. Ranga
Agricultural University, Hyderabad, A.P, India

Vijai Kumar and Umrao, V. 2007. Effect of gibberellic acid
on gladiolus. South Indian Hort., 55:303-305

Ziedlin, N., Brian, I. and Halevy, A.H. 1974. The effect of
growth regulators on growth and pigmentation of
‘Baccara’ rose flowers. Pl. Cell Physiol., 15:341-
349

(MS Received 24 June 2014, Revised 17 May 2015, Accepted 22 June 2015)

225

J. Hortl. Sci.
Vol. 10(2):220-225, 2015



