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Abstract 
The present work was conducted to investigate the application of 6-benzyl amino purine and Spermidine 
for improving vegetative, flowering and chlorophyll contents of Gladiolus (Gladiolus× hortulanus) cv. 
Passos”. Results revealed that both the plant growth regulators increased plant height, leaf number, leaf 
area, and chlorophyll content, days to spike emergence, colour break and first floret opening as compared 
to control. Increasing concentration of both PGRs significantly improved all the parameters whether 
foliar spray of BAP or sperimidine and/or in their interaction. However, Spermidine significantly 
increased leaf area followed by BAP, while as BAP significantly improved plant height, leaf number, 
chlorophyll content (SPAD), spike emergence, colour break and first floret opening followed by 
sperimidine. Regarding concentrations, 200 mg L-1 performed the best for plant height, leaf number, leaf 
chlorophyll content, days to spike emerergence, colour break and first floret opening followed by 150 mg 
L-1, 100 mg L-1 and control treatment. 
 
Keywords: gladiolus, PGRs, BAP, sperimidine, colour 
 
Introduction 
Gladiolus (Gladiolus hortulanus L.), commonly known as queen of bulbous flowers, belongs 
to family Iridaceae and sub-family Ixioideae is native to South Africa, includes 180 species 
with more than 10,000 cultivars (Sinha and Roy, 2002) [39]. The name gladiolus has been 
derived from Latin word ‘Gladius’, meaning ‘Sword’, because of sword like shape of its 
foliage. It has gained popularity in many parts of the world owing to its unsurpassed beauty 
and economic value. It is grown in herbaceous borders, beds, pots and as a commercial crop 
for cut flower production. Apart from being of superb aesthetic value, gladiolus is known to 
have medicinal properties and is effective against headache, diarrhoea, rheumatism, and allied 
pains (Misra and Singh, 1989) [26]. Gladiolus is the second most popular flower in the world, 
especially from the commercial point of view. Gladiolus has great economic value and wide 
market in world due to attaractive spikes, big florets, dizzling colours and long vase life (Khan 
et al., 2012 and Farid-Uddin et al., 2002)) [18, 15] and occupies 4th place in International cut 
flower trade after rose, carnation and chrysanthemum (Farhat, 2004) [14]. It has a high demand 
in global cut flowers trade; which requires development of new, promising, high yield 
cultivars and their evaluation for their suitability for commercial production (Ahmed et al., 
2008) [1]. In India, the estimated area under gladiolus cultivation is about 12.67 thousand 
hectare, with a production 94.89 lakh number cut flowers (Anonymous, 2017) [6]. 
The gladiolus has the potential not only to fulfil the local requirements but also to earn foreign 
exchange as the crop is of short duration (110-120 days); wide varietal wealth, better economic 
returns than conventional crops and wide range of available climatic conditions in the country 
have contributed to its growth potentials (Sajid et al. 2015) [35]. 
Now a days the use of growth regulators like Cytokinin (BAP), GA3 and polyamines 
(spermidine) has revolutionized the flouriculture industry. Many profitable cosequences of 
different plant growth regulators have been exerted on different flowers and ornamental plants 
(Sridhar, 2006) [40] including control of growth and flowering in many floral crops to produce 
high quality produce. It is a common practice for modifying the developmental processes of 
flowers and ornamental crops. Growth regulating chemical were reported to be effective in 
manipulating growth and flowering in gladiolus. Growth and development are to be regulated 
either by single or by interaction of several hormones. They play major role in directing the 
movement of organic metabolites and in establishing the sink. 
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Vegetative parameters were playing an important role in all 
crops, which influence photosynthesis, yield and quality of 
the particular crop. Green photosynthetic rachis and bracts 
form a significant role of a gladiolus spike. Cytokinins 
governs progression linked with plant growth and 
development, enclosing cell division and leaf senescence 
(Asil et al. 2011) [8]. Cytokinins encaging BAP (6-benzyl 
amino purine) encourage leaf expension and flower size in 
some plants (Nishijima et al. 2006) [31]. Yellowing, 
discolouring of the rachis and bracts lowers the commercial 
value of gladiolus spike. Cytokinins and Spermidine are 
known to prevent the premature chlorophyll degradation and 
hence can prevent loss of quality of gladiolus spikes. Further 
enhancing the chlorophyll content by preventing degradation 
and increasing duration of crop field life can improve corm 
yield also (Faraji et al. 2011) [13]. 
 
Material and Methods 
Present work was carried out under open field conditions at 
Urban Technology Park, Habak, Srinagar (Kashmir) during 
the Kharif season 2018. Habak is situated at 34o.9ˊ N latitude 
and 74o.50ˊ E longitude at an elevation of 1606 meters above 
mean sea level. The average annual precipitation is 944.6 mm 
(average over past thirty years) and more than 80 per cent of 
precipitation is received from western disturbances. It can be 
observed from the obtained meteorological data that mean 
maximum temperature ranged from 9.37 to 30.66 oC and 
minimum from -4.56 to 17.16 oC during the growing season. 
The relative humidity ranged between 70.15 per cent in May 
to 93.68 per cent in December. The total rainfall received in 
month of August was 140.10 mm. 
The soil for planting corms was thoroughly prepared and plots 
were laid out according to randomized complete block design 
(RCBD) with factorial arrangement. The experimental area 
was divided into three main blocks which were further 

divided into sixteen plots which received different treatment 
combinations as per plan of layout. There were two plant 
growth regulators (BAP and Sperimidine) with control, four 
concentrations (0, 100, 150 and 200 mgL-1) and three 
replications. The different treatment combinations are 
presented in Table 1.The calendar of the operations during the 
same year are represented in Table 2. The first application of 
growth regulators was applied at five leaf stage and second 
after twenty days of first spray. Control plants were sprayed 
with normal water. Uniform cultural practices were followed 
throughout the growing period. Irrigation, weeding cum 
hoeing, plant protection measures were carried out as when 
required. Staking was provided to every clump after slipping 
stage and the details about the different cultural operations 
adopted during growing period. 
  

Treatment details 
 

Code Symbol Details 
T1 B0S0 Control 
T2 B0S1 Spermidine (100 ppm) 
T3 B0S2 Spermidine (150 ppm) 
T4 B0S3 Spermidine (200 ppm) 
T5 B1S0 BAP (100 ppm) 
T6 B1S1 BAP (100ppm) + Spermidine (100pmm) 
T7 B1S2 BAP (100ppm) + Spermidine (150ppm) 
T8 B1S3 BAP (100ppm) + Spermidine (200ppm) 
T9 B2S0 BAP (150ppm) 
T10 B2S1 BAP (150ppm) + Spermidine (100ppm) 
T11 B2S2 BAP (150ppm) + Spermidine (150ppm) 
T12 B2S3 BAP (150)ppm + Spermidine (200ppm) 
T13 B3S0 BAP (200ppm) 
T14 B3S1 BAP (200ppm) + Spermidine (100ppm) 
T15 B3S2 BAP (200ppm) + Spermidine (150ppm) 
T16 B3S3 BAP (200ppm) + Spermidine (200ppm) 

 

 
Calendar of operations during the year 2018 

 

Operation Date 
1. Land preparation and layout May 15 
2. Farm yard manure application May 16 
3. Corm planting June 3 
4. Fertilizer application  
  N fertilizer  
  1st split dose June 3 
  2nd split dose July 4 
  3rd split dose August 5 
  P and K fertilizers June 3 

5. Hoeing-cum-weeding  
 1st June 29 

6. Irrigation  
  1st July 5 
  2nd July 21 
  3rd July 27 
  4th 

  

  

August 8 
  

  
7. Staking August 16 
8. Plant protection measures  
 Fungicidal drenches (Bavistin @ 0.1%)  
  1st July 12 
  2nd August 16 
 Insecticide spray (Methyl parathion @ 0.04%) August 6 

9. Harvesting of corms and cormels December 4 
 
Preparation of Spermidine stock solution 
A stock solution of 1000 ppm was prepared by dissolving 
1000 mg of putrescine in 1 litre of distilled water and further 
dilutions were made as follows:  
 
 

Concentration required 
Volume to be used = X Volume to be prepared 

Concentration given 
 
Therefore, for preparing 1000 ml of 100 ppm = 100 × 
1000/1000 = 100 ml of stock Solution + 900 ml of distilled 

http://www.thepharmajournal.com/
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water. Similarly, 150 and 200 ppm Spermidine solutions were 
prepared.  
 
Preparation of 6- benzyl amino purine (6- BAP) stock 
solution  
A stock solution of 1000 ppm was prepared by dissolving 
1000 mg of BAP in 1 litre of distilled water and further 
dilutions were made as follows:  
 

Concentration required 
Volume to be used =  x Volume to be prepared 

Concentration given 
 
Therefore, for preparing 1000 ml of 100 ppm = 100 x 
1000/1000 = 100 ml of stock Solution + 900 ml of distilled 
water. Similarly, 150, 200 ppm Benzyl amino purine (BAP) 
solutions were prepared. 
 
Results and Discussion 
Plant height 
Statistical analysis of the data for plant height, (Table 1 and 
Fig 1) revealed significant differences among PGR 
treatments, their concentrations and the interaction between 
these two factors. Both 6-BAP and Spermidine significantly 
increased the plant height as compared to the control. Among 
the concentrations used, 200 ppm of each 6-BAP and 
spermidine were most effective treatment in increasing the 

plant height followed by 150 ppm each 6-BAP and 
Spermidine treatments. The control treatment registered the 
lowest plant height. Among the interaction means, 6-BAP 200 
ppm + spermidine 200 ppm performed best (120.40 cm) 
followed by 118.53 cm with 6-BAP @ 200 ppm + spermidine 
@ 150 ppm.The control resulted in the lowest plant height. As 
cytokinin including 6-BAP are involved in many 
physiological processes related with plant growth and 
development while polyamines are known for stem 
elongation. Therefore both the PGRs resulted in enhanced 
plant height as compared to the control plants. Increase in 
plant height has already been reported by Khan et al., 2011 [19] 
in gladiolus by treating corms with BAP before planting, 
possibly due to its role in increasing cell division and shoot 
formation. Similar results were also found by Sajid et al. 
(2015) [35] in gladiolus. The positive effect of polyamines 
(PAs.) on growth through enhancing cell division and 
expansion have been reported by cohen 1998 [10]. According 
to some researchers the augmentation effect of polyamine on 
growth rate is because they help in the uptake of minerals like 
N, P and K from soil, as N promotes the vegetative growth 
and also helps in protein synthesis there by increases the 
growth and development of crop.P2o5 helps in better root 
system that results in better uptake and inturn increases 
growth or height of crop and K provides tolerance / resistance 
to crop (Shawky, 2003) [38]. 

 
Table 1: Effect of Foliar Application of 6- benzyl amino purine and Spermidine on Plant height (cm) in Gladiolus cv. Passos 

 

Growth regulators Spermidine 
S0 (water) S1 (100 ppm) S2 (150 ppm) S3 (200 ppm) Mean 

B
en

zy
l a

m
in

o 
pu

rin
e 

(B
A

P)
 B0 (water) 97.46 104.50 112.46 112.90 106.83 

B1(100 ppm) 100.40 113.80 114.30 115.46 110.99 
B2(150 ppm) 103.66 115.66 116.30 117.00 113.15 
B3(200 ppm) 109.80 118.20 118.53 120.40 116.73 

Mean 102.83 113.04 115.40 116.44  
 C.D (p≤0.05) 
  6- Benzyl amino purine (B) : 0.66   
  Spermidine (S) : 0.66   
  B × S : 1.33   

 

 
 

Fig 1: Graphical representation of Plant height (cm) in Gladiolus cv. Passos 
 

Number of leaves plant-1 
The data related to number of leaves plant-1 (table 2 and fig 2) 
indicated significant differences in mean leaf number plant-1 
due to differential PGR treatments (6-BAP and Spermidine), 

their concentrations and their interaction. Both the PGRs (6-
BAP and Spermidine) significantly increased the number of 
leaves plant-1 as compared to control treatment. Among the 
concentrations used, 200 mg L-1 was most effective in 

http://www.thepharmajournal.com/
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increasing the number of leaves plant-1 followed by 150 mg L-

1 in both 6-BAP and Spermidine. But incase of spermidine 
200 mg L-1 was at par with 150 mg L-1. Among the interaction 
means, 6-BAP 200 mg L-1 + spermidine 200 mg L-1 
performed best and resulted maximum number of leaves 
plant-1 followed by 6-BAP at 200 mg L-1 + spermidine at 150 
mg L-1 and lowest number of leaves were recorded in control 
treatments. The increased number of leaves with application 
of 6-BAP and Sperimidine may be due to increased cell 
division, cell enlargement and elongation that might have 
produced more nodes and internodes leading to the production 
of more number of leaves. The present findings are in line 
with the reports of Baskaran et al. (2014) [9] in gladiolus. The 

positive effect of polyamines on growth has also been earlier 
attributed to enhanced cell division and expansion (Cohen, 
1998) [10]. These findings are in accordance with Youssef et 
al. (2004) [42]. Increase in the concentration of 6-BAP 
increases the number of leaves plant-1. This might be due to 
increased cell division and number of suckers per plant 
resulting in more number of leaves and increased leaf area as 
compared to untreated (control). These results are in 
accordance with the findings of Padmalatha et al. (2012) [32]. 
Similar results have been reported by Sharma et al. (2004) [37], 
Kumar et al. (2008) [20], Rana et al. (2005) [34] and in 
gladiolus. 

 
Table 2: Effect of Foliar Application of 6- benzyl amino purine and Spermidine on number of leaves plant-1 in Gladiolus cv. Passos 

 

Growth regulators Spermidine 
S0 (water) S1 (100 ppm) S2 (150 ppm) S3 (200 ppm) Mean 

B
en

zy
l a

m
in

o 
pu

rin
e 

(B
A

P)
 B0 (water) 7.43 8.33 8.80 9.13 8.42 

B1(100 ppm) 7.76 9.33 9.56 9.83 9.12 
B2(150 ppm) 7.96 9.93 10.13 10.23 9.56 
B3(200 ppm) 8.36 10.83 11.53 11.96 10.66 

Mean 7.88 9.608 10.00 10.29  
 C.D (p≤0.05) 
  6- Benzyl amino purine (B) : 0.29   
  Spermidine (S) : 0.29   
  B × S : 0.59   

 

 
 

Fig 2: Graphical representation number of leaves plant-1 in Gladiolus cv. Passos 
 

Leaf area (cm2) 
Analysis of variance of the data regarding leaf area (Table 3) 
depicted significant differences among PGRs, their 
concentrations and their interaction. Among the PGR 
treatments, application of Spermidine resulted in significant 
increase in Leaf area, followed by 6-BAP. The control 
treatment gave the minimum leaf area. Concerning the PGR 
concentrations, Spermidine at 200 mgL-1 performed the best 
(836.85 cm2), followed by 789.88 cm2 with 6-BAP 200 mgL-1. 
However, the control (no Spermidine) treatment resulted in 
minimum leaf area (703.30 cm2) and 748.50 cm2 with 0 ppm 
6-BAP. The interaction between 6-benzyl amino purine and 
spermidine had also significantly affected the leaf area. 
Maximum leaf area (852.73 cm2) was recorded with 6-BAP at 
200 mgL-1+ spermidine at 200 mgL-1 followed by (823.88 

cm2) with 6-BAP @ 200 ppm + spermidine @ 150 ppm. 
However minimum leaf area (673.03 cm2) was recorded with 
6-BAP @ 0 ppm + spermidine 0 ppm. Leaf area enlargement 
may be due to increased cell division and cell enlargement 
caused by spermidine and BAP application. Both these 
physiological processes increases the source to sink relation 
either by increasing the cell number and cell expansion which 
inturn increases the area of leaf Ahmed et al. (2013) [2] also 
attributed leaf area enlargement in tulip with PGR application 
due to increased cell division and cell enlargement. Kumar 
and Singh (2002) found higher leaf width in growth regulator 
treated plants due to growth enhancing capability. The present 
results find support from Joshi et al. (2011) [17], Neetu et al. 
(2013a) [30] and Aier et al. (2015) [3] in gladiolus. 

http://www.thepharmajournal.com/
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Table 3: Effect of Foliar Application of 6- benzyl amino purine and Spermidine on leaf area (cm2) of Gladiolus cv. Passos 

 

Growth regulators Spermidine 
S0 (water) S1 (100 ppm) S2 (150 ppm) S3 (200 ppm) Mean 

B
en

zy
l a

m
in

o 
pu

rin
e 

(B
A

P)
 B0 (water) 673.03 729.25 769.26 822.47 748.50 

B1(100 ppm) 708.80 728.13 785.68 824.22 761.71 
B2(150 ppm) 715.70 745.08 814.92 848.01 780.93 
B3(200 ppm) 715.68 767.23 823.88 852.73 789.88 

Mean 703.30 742.42 798.43 836.85  

 C.D (p≤0.05) 
  6- Benzyl amino purine (B) : 3.87   
  Spermidine (S) : 3.87   
  B × S : 7.74   

 
Conclusion 
The PGRs applied at the early stage of growth, not only 
influenced vegetative growth and flowering in gladiolus but 
also affected chlorophyll contents. From the results it can be 
concluded that gladiolus can successfully be grown under 
Kashmir conditions by foliar application of BAP and 
sperimidine, as the increase in concentration of both all the 
parameters mentioned increases and vice-versa.  
 
Acknowledge 
There is no conflict with the authors and all authors work hard 
and I am highly thankful to Head Division of FLA, SKUAST-
K, Shalimar for providing all facility during my research 
work. 
 
References 
1. Ahmad T, Ahmad I, Qasim M. Present status and future 

prospects of gladiolus cultivation in Punjab, Pakistan. 
Journal of Tekirdag Agriculture Faculty. 2008;5:227-238. 

2. Ahmed Z, Sheikh MQ, Siddique MAA, Jeelani MI, Singh 
A, Nazir G, et al. Enhancing early blooming and flower 
quality of tulip (Tulipa gesneriana Linn.) through 
application of plant growth regulators. African Journal of 
Agricultural Research. 2013;8(38):4780-4786. 

3. Aier S, Langthasa S, Hazarika DN, Gautam PB, 
Goswami KR. Influence of GA₃ and BA on 
morphological, phenological and yield attributes in 
Gladiolus cv. Red candyman. Journal of Agriculture and 
Veterinary Science. 2015;8(6):37-42. 

4. Aldesuquy H, Haroun S, Hamed SA, Saied AWE. 
Involvement of spermine and spermidine in the control of 
productivity and biochemical aspects of yielded grains of 
wheat plants irrigated with waste water. Egyptian Journal 
of Basic and Applied Sciences. 2014;16:28. 

5. Amri E, Mirzaei M, Moradi M, Zare K. The effects of 
spermidine and putrescine polyamines on growth of 
pomegranate (Punica granatum L. cv. ‘Rabbab’) in 
salinity circumstance. International Journal of Plant 
Physiology and Biochemistry. 2011;3(3):43-49. 

6. Anonymous. Ministry of Agriculture, Govt. of India, 
2017. 

7. Arora JS, Sandhu GS. Effect of two planting dates on the 
performance of fifteen gladiolus cultivars. Punjab Hort. J. 
1987;27:243-249. 

8. Asil MH, Roen Z, Abbasi J. Response of tuberose 
(Polian thustuberosa L.) to gibberellic acid and 
benzyladenine. Horticulture, Environment and 
Biotechnology. 2011;52:46-51. 

9. Baskaran V, Abirami K, Roy SD. Effect of plant growth 
regulators on yield and quality in gladiolus under Bay 
Island conditions. Journal of Horticultural Sciences. 

2014;9(2):213-216. 
10. Cohen S. A guide to the polyamines. Oxford University 

Press, 1998. 
11. Emami H, Saeidnia M, Hatamzadeh A, Bakhshi D, 

Ghorbani E. The Effect of gibberellic acid and 
benzyladeninein growth and flowering of lily (Lillium 
longiflorum). Advances in Environmental Biology. 
2011;5:1606-1611. 

12. Emongor V, Tshwenyane SO. Effect of accel on the 
postharvest vase life of Easter lily. Journal of Agronomy. 
2004;3:170-174. 

13. Faraji S, Naderi R, Ibadli OV, Basaki T, Gasimov SN, 
Hosseinova S. Effect of post harvesting on biochemical 
changes in gladiolus cut flowers cultivar White 
prosperity. Middle-East Journal of Scientific Research. 
2011;9:572-577. 

14. Farhat T. Plant characteristics and vase life of gladiolus 
flowers as influenced by the pre harvest and NPK 
application and post-harvest chemical treatment. M.Sc. 
(Hons). Thesis PMAS- AAUR, 2004. 

15. Farid-Uddin M, Rehman MM, Rabbani MG, Mannan 
MA. Effect of corm size and depth of planting on growth 
and flowering of gladiolus. Pakistan Journal of Biological 
Sciences. 2002;5:553-555. 

16. Foyer CH, Noctor. Photosynthetic nitrogen assimilation 
and associated carbon and respiratory metabolism, 
Kluwer Acad, Publ., Boston, 2002. 

17. Joshi AC, Patel NK, Chaudhari SR, Parekh JH. Effect of 
growth regulators on the growth, flowering, corm and 
cormel attributes of gladiolus. Advance Research Journal 
of Crop Improvement. 2011;2(2):260-262. 

18. Khan FN, Rahman MM, Hossian MM. Effect of 
benzyladenine and gibberellic acid on dormancy 
breaking, growth and yield of gladiolus corms over 
different storage periods. Journal of Ornmental 
Horticulture. 2012;3:59-71. 

19. Khan FN, Rahman MM, Hossain MM, Hossain T. Effect 
of benzyladenine and gibberellic acid on dormancy 
breaking and growth of gladiolus cormels. Thai Journal 
of Agricultural Sciences. 2011;44:165-174. 

20. Kumar PS, Bhagawati R, Kumar R, Ronya T. Effect of 
plant growth regulators on vegetative growth, flowering 
and corm production of gladiolus in Arunachal Pradesh. 
Journal of Ornamental Horticulture. 2008;11(4):265-70. 

21. Kumar R, Singh K. Effect of growth regulator and shoot 
tip pinching on carnation. Journal of Ornamental 
Horticulture. 2002;6:134-136. 

22. Kumar R, Deka BC, Roy AR. Effect of bioregulators on 
vegetative growth, flowering and corm production in 
gladiolus cv. Candyman. Journal of Ornamental 
Horticulture. 2010;13(1):35-40. 

http://www.thepharmajournal.com/


 

~ 130 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 
23. Lee MN, Lee SH, Park KY. Effect of spermine on 

ethylene biosynthesis in cut carnation (Dianthus 
caryophyllus L.) flowers during senescence. Journal of 
Plant Physiology. 1997;151:68-73. 

24. Ma JY, Zhou R, Cheng BS. Effect of spermine on the 
peroxidase activity of detached wheat leaves. Journal of 
Shandang Agriculture University. 1996;27:176-180. 

25. Mahros KMM, El-Saady MB, Mona HM, Afaf MH, 
Iman ME. Effect of putrescine and uniconazole 
treatments on flower characters and photosynthetic 
pigments of Chrysanthemum indicum L. plant. Journal of 
American Science. 2011;7(3):399-408. 

26. Misra RL, Singh B. Gladiolus. In: Commercial Flowers, 
1989, pp. 267-353. 

27. Mo M, Pua LC. Up-regulation of arginine decarboxylase 
gene expression and accumulation of polyamines in 
mustard (Brassica juncea) in response to stress. 
Physiology Plantarum. 2002;114:439-449. 

28. Montessori N, Bhanishana RK, Hemochandra L, Sharma 
R, Das R. Effect of application of plant growth regulators 
in sustainable improvement of gladiolus production in 
Manipur. International Journal of Plant Sciences. 
2013;8(1):103-106. 

29. Nahed AAG, Taha Lobna, Ibrahim Soad MM. Some 
studies on the effect of putrescine, ascorbic acid and 
thiamine on growth, flowering and some chemical 
constituents of gladiolus plants at Nubaria. Ozean Journal 
of Applied Science. 2009;2(2):1943-2429. 

30. Neetu Singh AK, Sisodia A, Kumar R. Effect of GA3 on 
growth and flowering attributes of gladiolus cultivars. 
Annals of Agriculture Research. 2013a;34(4):315-319. 

31. Nishijima T, Hideari M, Sasaki K, Okazawa T. Cultivar 
and anatomical analysis of corolla enlargement of petunia 
(Petunia hybrida Vilm.) by cytokinin application. 
Scientia Horticulturae. 2006;111:49-55. 

32. Padmalatha T, Satyanarayana Reddy G, Chandrasekhar 
R, Siva Shankar A, Chaturvedi A. Effect of foliar sprays 
of chemicals and plant growth regulators on corm 
production and vase life in gladiolus plants raised from 
cormels. Plant Archives. 2012;12(2):685-690. 

33. Padmalatha T, Satyanarayana Reddy G, Chandrasekhar 
R, Siva Shankar A, Chaturvedi A. Effect of foliar sprays 
of chemicals and plant growth regulators on corm 
production and vase life in gladiolus plants raised from 
cormels. Plant Archives. 2012;12(2):685-690. 

34. Rana P, Kumar J, Kumar M. Response of GA3, plant 
spacing and planting depth on growth, flowering and 
corm production in Gladiolus. Journal of Ornamental 
Horticulture. 2005;8(1):41-44. 

35. Sajid M, Anjum MA, Hussain S. Affects growth, 
flowering, vase life and corm production of Gladiolus 
grandifloras L. under calcareous soil. Bulgarian Journal 
of Agricultural Science. 2015;21(5):982-989. 

36. Scheible WR, Krapp A, Stitt M. Reciprocal diurnal 
changes of phosphoenolpyruvate carboxylase expression 
and cytosolic pyruvate kinase, citrate synthase and 
NADP isocitrate dehydrogenase expression regulate 
organic acid metabolism during nitrate assimilation in 
tobacco leaves. Plant Cell Environ. 2002;22:1155-1167. 

37. Sharma JR, Gupta RB, Panwar RD. Growth flowering 
and corm production Gladiolus cv. Friendship as 
influenced by foliar application of nutrients and growth 
regulators. Journal of Ornamental Horticulture. 
2004;7(4):154-158. 

38. Shawky Neveen BT. Physiological studies on the effect 
of salinity, ascorbic acid and putrescine on sweet pepper 
plant. Ph.D. Thesis, Fac. Agric., Cairo Univ., Egypt. 
Slocum, 2003. 

39. Sinha P, Roy SK. Plant regeneration through in vitro 
cormel formation from callus culture of Gladiolus 
primulinus Baker. Plant Tissue Culture. 2002;12:139-
145. 

40. Sridhar P. Hormonal regulation of growth and yield in 
Jasmine (Jasminum auriculatum Vahl.) M. Sc. Agri. 
Thesis, University of Agricultural Sciences, Dharwad, 
India, 2006. 

41. Tatte S, Singh A, Ahlawat TR. Effect of polyamines and 
natural growth substances on the growth and flowering of 
rose (Rosa hybrida) cv. Samurai under protected 
conditions. Journal of Applied and Natural Science. 
2016;8(3):1317-1320. 

42. Youssef AA, Mona HM, Iman MT. Physiological and 
biolochemical aspects of Matthiola incana L. plants 
under the effect of putrsescine and kinetine treatments. 
Egyptian Journal of Applied Sciences. 2004;19(9B). 

43. Zhang YI, Xiao-Hui Hu, Yu Shi, Zhi-Rong Zou, Fei Yan, 
Yan-Yan Zhao, et al. Beneficial Role of Exogenous 
Spermidine on Nitrogen Metabolism in Tomato 
Seedlings Exposed to Saline-alkaline Stress. Journal of 
American Society of Horticulture Science. 
2013;138(1):38-49.  

http://www.thepharmajournal.com/

