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Abstract

Gladiolus is one of the most important ornamental cut
flower popular for its attractive spikes having florets of
attractive forms, dazzling colors, and varying sizes. The
longevity of cut flowers is one of the main challenges of
florists to gain consumers attention towards its marketing.

Minimum physiological loss in weight (11.59g) and
maximum water uptake (46.41 ml) was and were
observed in flowers pulsed with 8HQC 200
ppm+10% sucrose (P,). However pulsing of flowers
8HQC 200 ppm+20% sucrose (P,) resulted in

maximum membrane stability (79.38%) and was at

The typical vase life of individual florets is just 4 to 6 days
par with P,.

and it falls very short. Therefore, the present investigation
was carried out at the Division of Floriculture and
Landscaping, Indian Agricultural Research Institute, New
Delhi with an objective to identify the suitable pulsing
solution for increasing the vase life of gladiolus. Uniform
cut spikes of gladiolus cv. Melody Open were pulsed with
different pulsing solutions for 4 hours and after that, their
vase life was evaluated in distilled water. It was observed
that pulsing of cut spikes with 400 ppm Al, (SOg4); +20 %
sucrose (Ps) resulted in maximum weight gain (10.3g) and
maximum solution uptake (11.11ml). Maximum number of
floret opening (9.35), maximum floret size (9.09 cm) and
maximum vaselife (12.77 days) was recorded in cut spikes
pulsed with 8HQC 200 ppm+10% sucrose (P,) and 400 ppm
Al, (SO,4); +20 % sucrose (Ps).
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Introduction

Gladiolus commonly, known as “Sword lily”” belongs to the family Iridaceae is a popular cut flower crop having great
demand in domestic as well as international market. According to Indian Horticulture Database 2014 of National
Horticulture Board, it ranks fourth in area followed by marigold, rose, and chrysanthemum and second in the cut
flower production followed by Rose. The domestic consumption of gladiolus has increased significantly in recent
times. The longevity of gladiolus cut flowers is one of the limiting factors very short just accounting four to six days.
Higher moisture content tends ornamentals to high perishability, more susceptible to mechanical and physical
damage, infection by diseases and pests during and after harvest. Although there has been boom in the production
sector but there are enormous losses in value of cut flower all along the market channel and are estimated to be 30-40
per cent of farm value. The post-harvest behaviour of flowers is an outcome of the physiological processes, occurring
in leaves, stem, flower bud, leafless peduncle or scape connecting bud to the stem. Some of these processes may act
independently to affect the senescence and vase life of cut flowers but most of them are inter-related. Since, cut
flowers carry on all the life processes after harvest at the expense of stored reserve foods in the form of carbohydrates,
proteins and fats for their longevity [1]. Therefore, pulsing is essentially needed to supply the carbohydrates
externally to stay flowers for a longer time. The effect of such a treatment lasts throughout the vase life of flowers.
Pulsing refers to pre-shipment treatment beneficial for flowers destined for storage or long distance transport, even
when flowers are held in water [2, 3]. Pulsing helps to prolong vase life, promote flower opening and improvement of
color and size of rose petals through osmo-regulation [4]. During pulsing, the stem is placed in a solution containing
sugars and germicides for a period of 12-24 hours at about 20-27 °C [5]. Sucrose replaces the depleted endogenous
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carbohydrates utilized during the post-harvest life of flowers [1]. Therefore, present studies were carried out with the
objective to standardize the pulsing treatment for increasing the vase life of gladiolus cv. Melody.

Materials and Methods

The present study was carried out in the Division of Floriculture and Landscaping IARI, New Delhi during 2014-16.
Uniform cut flowers of cv. Melody were harvested from the field early in the morning and were brought to the
laboratory in a bucket containing pure water. The spikes were prepared by cutting them to a uniform length of 45 cm
and were dressed by removing lower 1/3" leaves. The cut stems were then placed in various pulsing solutions like
8HQC 200 ppm+20% Sucrose (P;), 8HQC 200 ppm+10% Sucrose(P,), 8HQC 300ppm+20% Sucrose(Ps), 8HQC 300
ppm+10% Sucrose (P4), Al,(S04)3 400 ppm+20% Sucrose (Ps), 20 % Sucrose (Ps) and were compared with control
i.e. distilled water (P;). The flowers were pulsed for four hours and after that, the cut stems were transferred to the test
tubes containing distilled water. The experiment was laid out in completely randomized design, replicated thrice with
three stems per replication. The observations for initial spike weight (g), spike weight after pulsing (g), change in
weight after pulsing (g), volume of solution used (ml), total no. of florets, number of florets open, florets remained
closed, total number of florets wilted, vase life (days), spike weight at termination of vase life(g), physiological loss
of weight (g), water uptake (ml), floret size (cm), stem diameter (mm), membrane stability index (MSI) were recorded
and the data were subjected to analysis of variance using Web Agri Stat Package 2.0 of ICAR Research Complex for
Goa, India. The data presented in the tables are the pooled averages of two years.

Results and Discussion

The data presented in Table 1 reveals that the effect of pulsing solutions on cut flowers was non-significant w.r.t the
initial weight of spike and stem diameter, which indicates that the material used were of uniform quality. It is also
evident from the Table 1 that there was a significant effect of pulsing solutions on weight change after pulsing.
Maximum weight gain (1.03g) was observed in treatment Ps i.e. Al, (SO4); 400 ppm+20% Sucrose and was
statistically at par with P, however, minimum weight gain (0.15g) was observed under control. Solution uptake was
found to be significant (1.20 ml) when flowers were pulsed with 8HQC 200 ppm+20% (P;) Sucrose and was at par
with all the treatments except Ps and P;. However, minimum solution was taken up by flowers pulsed in distilled
water (P;).1t is evident from Table 1 that on the third day the maximum weight gain (11.20g) was observed in flowers
pulsed with 8HQC 200 ppm+20% Sucrose (P;) and was on par with P, P, P, and Ps while minimum weight gain
(9.109g) was observed under control. Positive results were due to increased concentration of sugars in spikes with
enhanced water uptake.

Table 1 Effect of pulsing solutions on spike weight (cm) stem diameter (mm) and volume of solution uptake
(ml/stem) and weight gain in gladiolus cv. Melody cut flowers

Treatments Initial Gainin Stem Volume of weight gain
spike weight after  diameter solution on the 3rd
weight (g)  pulsing (g) (mm) uptake (ml)  day (g)

P1 8HQC 200 ppm+20% Sucrose 42.83 0.95 134.96 10.25 11.20

P2  8HQC 200 ppm+10% Sucrose 44.03 0.53 135.80 11.11 11.00

P3  8HQC 300 ppm+20% Sucrose 43.74 0.54 135.01 10.46 10.80

P4  8HQC 300 ppm+10% Sucrose 45.87 0.30 135.21 10.23 10.87

PS5  Aly(So,); 400 ppm+20% Sucrose 42.70 1.03 135.43 10.05 10.90

P6 20 % Sucrose 44.77 0.50 135.37 10.61 10.10

P7  Distilled water (control) 44.40 0.15 135.47 9.92 9.10

CD @5% NS 0.43 NS 1.02 0.72

The combination of sucrose and 8-HQC was effective because sucrose gets accumulated in spikes tissues,
increased their osmotic concentration and improves their ability to absorb water and maintain spikes turgidity [6]. An
optimum level of petal-sugars is able to avoid hydrolysis of cellular constituents [7] and the remobilization of
nutrients [8].
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Data pertaining to floret traits is presented in Table 2 indicates that the there was a significant effect of pulsing
solutions on a number of florets opened, the number of florets remained closed, wilted florets and floret size. The
maximum average number of florets open (9.22) was observed in flowers pulsed with 8HQC 200 ppm+20% Sucrose
(P,) and it was on par with P, and P; However, a minimum number of florets opened (7.77) was recorded in treatment
P,. It is clear from the Table 2 that the minimum florets (4.17) remained closed in flowers pulsed with 8HQC 200
ppm+20% Sucrose (P;) and was at par with P, P;and P, however, a maximum number of florets did not open (7.66)
in distilled water and was at par with Ps. Higher petal sugar level and balanced water uptake enhanced flower bud
opening [9]. It was reported that the opening of gladiolus florets was complemented with an increase in fresh weight,
dry weight and carbohydrate status in the perianth [10]. As far as wilting of florets is concerned, it was observed that
after nine days minimum floret wilting (4.67) was observed in flowers pulsed with 8HQC 200 ppm+10% sucrose (P,)
and Al»(S04); 400 ppm+20% sucrose (Ps) was at par with P; and P3, while maximum florets were wilted (6.80) under
control. Comparison of data presented in Table 2 shows that the maximum floret size (9.09 cm) was observed in
flowers pulsed with 8HQC 200 ppm+10% Sucrose (P) and was at par with P, and Ps while minimum floret size (7.03
cm) was observed under control (P;). Since quinoline esters are acidic in vase solution, therefore, 8- HQC inhibits
stem plugging by reducing pH of the solution [11], thereby increasing the conductivity of stems and hence flower
diameter. The combination of sugar with 8-HQ and citric acid markedly inhibit senescence [4].

Table2 Effect of pulsing solutions on floret traits of gladiolus cv. Melody cut flowers

Treatments Total Number Number of florets Number Floret
number of florets  remained closed of Florets size
of florets  opened wilted (cm)

P1  8HQC 200 ppm+20% Sucrose 13.50 9.33 4.17 5.17 8.70

P2 8HQC 200 ppm+10% Sucrose 14.22 9.35 4.87 4.67 9.09

P3  8HQC 300 ppm+20% Sucrose 14.78 8.89 4.99 5.33 8.38

P4 8HQC 300 ppm+10% Sucrose 12.35 8.00 4.35 5.67 8.25

P5  Aly(S04)3 400 ppm+20% Sucrose 14.03 8.37 5.44 4.67 9.00

P6 20 % Sucrose 13.67 8.23 6.90 5.67 8.86

P7  Distilled water (control) 14.67 7.77 7.66 6.80 7.03

CD @5% NS 0.83 0.82 0.87 0.44

An inquisition of data presented in Table 3 shows that the maximum vase life (12.77 days) was observed in
flowers pulsed with 8HQC 200 ppm+10% Sucrose (P,) and Al,(So4); 400ppm+20% Sucrose (Ps) was at par with Py,
P; and P4 while minimum vase life (9.33days) was observed under distilled water (P;). Increased vase life of cut roses
when pulsed with 3 per cent sucrose for 24 hours was observed [12, 13]. 8-HQC is known to inhibit ethylene
production by cut surface [14] and thereby increases vase life [15]. Similarly, the longest vase life in rose flowers
pulsed with 8-HQC + sucrose [16]. Minimum physiological weight loss (11.59%) was observed in flowers pulsed
with 8HQC 200 ppm+10% Sucrose (P,) and was statistically at par with Py, P; and Ps however, maximum
physiological weight loss (27.18%) was observed under control. The reduction in fresh weight could be due to
decreased water uptake/or increase in water loss, and a decrease in MSI. Similarly, a significant reduction in fresh
weight of White Prosperity was observed [17]. It is also clear from the Table 3 that the maximum water uptake (46.41
ml) was observed in flowers pulsed with 8HQC 200 ppm+10% Sucrose (P,) whereas, minimum water uptake
(36.57ml) was recorded in flowers kept in distilled water. Use of 8-HQC, an antimicrobial agent and sucrose in
enhancing water uptake in cut flowers is well known. An inquisition of data presented in Table 3 shows that the
maximum membrane stability index (MSI) (79.38 %) was recorded with 8HQC 200 ppm+20% Sucrose (P,) and was
at par with P,, however, minimum MSI value (47.00%) was observed under control conditions. There is a positive
correlation between the MSI and vaselife. The higher membrane stability ensures better protection of cell organelles,
thereby, the cell structure and functions. Higher membrane stability protects the sensitivity of petals against the
postharvest stresses which cause damage to the cell structure.
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Table 3 Effect of pulsing solutions on vase life, weight gain on 3" day, physiological weight loss (%), water uptake

and membrane stability index of gladiolus cv. Melody cut flowers

Treatments Vase Final spike  Physiologic Water  MSI (%)
life weight (g) al weight uptake  After 5 days
(days) loss (%0) (ml)
P1 8HQC 200 ppm+20% Sucrose 12.23 37.67 12.30 46.12 79.38(8.91)
P2  8HQC 200 ppm+10% Sucrose 12.77 39.98 11.59 46.41 78.40(8.85)
P3  8HQC 300 ppm+20% Sucrose 12.13 38.37 13.96 45.18 72.83(8.53)
P4  8HQC 300 ppm+10% Sucrose 12.55 38.42 14.52 46.37 70.47(8.39)
P5  Al(S04); 400 ppm+20% Sucrose 12.77 39.67 12.07 45.07 73.50(8.57)
P6 20 % Sucrose 10.43 37.30 16.68 41.90 64.40(8.02)
P7 Distilled water (control) 9.33 32.33 27.18 36.57 47.00(6.88)
CD @5% 0.90 0.79 211 2.75 5.97(0.03)
Conclusion

From the present investigations, it is concluded that the pulsing of gladiolus spikes with 8HQC 200 ppm+10%
sucrose would be helpful in increasing the vaselife and improving other postharvest attributes.

References

[1] Salunkhe, D.K, Bhat N.R and Desai, B. B. Post-harvest biotechnology of flowers and ornamental plants.
Springer-Verlag, Berlin. (1990) 192p.

[2] Halevy, A.H. Treatments to improve water balance of cut flowers. Acta Horticulturae. 64 (1976) 223-230.

[3] Halevy, AH. and Mayak, S. Improvement of cut flower quality, opening and longevity by pre-shipment
treatments. Acta Horticulturae. 43 (1974) 335-347.

[4]  Kuiper Daan, Simon Ribot, Helen S. van Reenen and Nollie Marissen. The effect of sucrose on the flower
bud opening of ‘Madelon’ cut roses. Scientia Horticulturae. 60(3—4) (1995) 325-336.

[5] Neumannova, B. and Paulin, A. Condition de temperature et d* humidite relative a appliquerdans les
chambers de floraison d* oeillets. Ann. Technol. Agric. 28 (1974) 467-480.

[6] Acock, B. and Nichols, R. Effects of sucrose on water relations of cut, senescing, carnation flowers. Annals
of Botany. 44 (1979) 221-230.

[71  Yu, S.M. Cellular and genetic responses of plants to sugar starvation. Plant Physiology. 121 (1999) 687-693.

[8] Koch, K.E. Carbohydrate modulated gene expression in plants. Annual Review of Plant Physiology and Plant
Molecular Biology. 47 (1996) 509-540.

[9] Halevy, A. H and Mayak, S. Senescence and postharvest physiology of cut flowers -Part Il. Horticultural
Reviews. 3 (1981) 59-143.

[10]  Waithaka, K., Dodge, L. L, and Reid, S.S. Carbohydrate traffic during opening of gladiolus florets. Journal of
Horticulture Science and Biotechnology, 76 (2001) 120-125.

[11]  Marousky, F J. Water relations, effects of floral preservatives on bud opening and keeping quality of cut
flowers. Hort Science. 7(2) (1972) 114-116.

[12] El Gamasy, A and Hashem, M.E. Handling of rose cut flowers exported from Egypt, with reference to
temperature, pulsing, and preservatives. Annals of Agricultural Science, Ain shams University. 29(2) (1984)
903-915.

[13] Bhattacharjee, S. K. Standardization of sucrose pulsing in cut roses and biochemical changes occurring
during senescence. Indian Journal of Horticulture. 55(1) (1998) 90-95.

[14]  Van Doorn, W. G, Schurer, K. and de Witte, Y. Role of endogenous bacteria in vascular blockage of cut rose
flowers. Journal of Plant Physiology. 134 (1989) 375-381.

[15]  Patil, SJ. and Rajshri Yadav. Effect of different chemicals on spike length and quality of cut carnation

(Dianthus caryophyllus) flowers cv. Red Domingo. Current Horticulture. 3(2) (2015) 14-17.

Chem Sci Rev Lett 2017, 6(21), 484-488 Article CS232048021 487



Chemical Science Review and Letters ISSN 2278-6783

[16] Ritu Jain, Bhalla, R. and Dhiman, S.R. Effect of pulsing treatments on postharvest life of rose cv. First Red.
Journal of Ornamental Horticulture. 10(3) (2007) 143-147.

[17]  Sairam, R. K. Vasanthan, B and Arora, A. Calcium regulates Gladiolus flower senescence by influencing
antioxidative enzymes activity. Acta Physiol Plant. 33 (2011) 1897-1904.

© 2017, by the Authors. The articles published from this journal are distributed to Publication History

the public under “Creative Commons Attribution License” (http://creative Rec<_e|ved 23: Feb 2017
commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original | Revised 10" Mar 2017
work, all the articles can be used without any restriction or can be distributed in Accepted 13" Mar 2017
any medium in any form. Online 30™ Mar 2017

Chem Sci Rev Lett 2017, 6(21), 484-488 Article CS232048021 488



