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Influence of Macronutrients (Potassium and Calcium), Phytohormones (GA3 and Ethephon) and Organic 
manure (Cow manure, poultry manure, Vermicompost and Teacompost) on freshly harvested Gladiolus 
cormels were observed for one year. Among all treatments Ca2So4@50mM produced the longest plant 
height (120 cm) and maximum cormel number (34.6) Ca2SO4@100mM.The widest leaf (4.26 cm), length 
of spike (44 cm) a heaviest corm (107g) and number of flowers (11.33) was recorded in Ca2So4@25Mm 
and broadest corm (19.3 cm) was observed in Ca2SO4@50m as compared to control. While minimum 
days for sprouting (3.3 days) were recorded in K2SO4@100kg/ha respectively. Maximum plant height 
(39cm) and cormel diameter (5.57) were observed in combination treatment Teacompost@2kg/m2 and 
GA3@80mg/L & Teacompost 2Kg/m2, widest leaf (1.85cm) in combination treatments 
Vemicompost@1kg/m2,Teacompost@2kg/m2,Poultrymanure@0.5kg/m2Cowmanure@1kg/m2,GA3@80m
g/L & Ethephon @35mg/L. Maximum cormel number (27.7) in GA3 @80mg/L & Cow manure 
@1kg/m2and minimum days for germination (4.67) in Poultry manure@0.5kg/m2.Chemicals names used: 
Gibberellic acid (GA3); 2-Chloroethylphosphonic acid (ethephon).  
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INTRODUCTION 
Gladiolus grandiflorus belong to the Family 
Iridaceae. It is used as an ornamental and 
medicinal and commercial purposes, needs 
macronutrients in the whole duration of 
development, corm growth, and in stage of 
flowering. Use of appropriate macronutrients in a 
normal level is beneficial Mukhopadhaya, (1995). 
In many biosynthetic reactions of photosynthesis. 

Potassium acts as a catalyst, takes part in 
synthesis of amino acids and establish a well-
developed immune system in plant. Deficiency of 
Potassium is not beneficial to quality of flower 
Mukhopadhyay, (1995). Potassium mostly 
enhance the development and flowering. Calcium 
acts a vital role in stability of plant cell wall , cell 
membrane and integrity of cell and early 
senescence Hirschi, (2004).Gibberellic acid is 
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responsible to increase plant height, flowers 
number and influence early flowering Taiz and 
Zeiger, (2002).GA3 and Ethephon is most effectve 
in breaking dormancy of Gladiolus grandiflorus L. 
cormels Imanishi (1981).The enhancement of 
chemicals like gibberellic acid Arora, et al. (1992) 
and Ethephon Suh, (1989) help  in breaking 
dormancy of gladiolus corms and cormels has 
been studied widely, efficiency differ with 
chemicals, growers and other different factors. 
However cormels showed more dormancy than 
corms Imanishi, (1981) their effects have not been 
completely observed. Aims were to check best 
phytohormones, macronutrients and organic 
manure treatments to break dormancy of 
Gladiolus corms and cormels, flowering, growth 
and development. 
  
MATERIALS AND METHOD                                                           

     The Experiments were observed out for 
one year in green house conditions at Hazara 
University, Mansehra, situated in the range of 
Himalyan with an altitude of 1300m and 
subtemperate climatic region. Maximum and 
minimum average monthly temperatures noted 
over one year were 35 0C (January) and 45.5 0C 
(June).Average rainfall recorded in the month of 
October (30.8 mm) and August (607.6 mm).Two 
experiments were conducted on corms and 
cormels.First experiment was treated on corms for 
growth and development of gladiolus by using 

macronutrients, such as K2So4@100 and 200 
kg/m2 was applied as a fertilizer before sowing 
and Ca2So4 @25, 50 and 100 mM concentrations 
for flowering by keeping Galdiolus spikes fresh for 
30 days. The second experiment was treated on 
cormels by soaking them in different solutions of 
GA3 and ethephon for 24 hours, then sowed them 
and organic manure were used in soil as a 
fertilizer. Ethephon @35mg/L and GA3 @80mg/L 
different combinations were made with organic 
manure like Vermicompost @1kg/m2, Cow 
manure @1kg/m2 and Teacompost @ 2kg/m2 
were applied. The cormels were 2gm in weight 
and 1.5 cm in diameter per treatment, were 
soaked for 24 hours and planted in third week of 
September. 

The experiments were factorial 
(Macronutrients ×Cultivars) and (Plant growth 
regulators×Organic manure×Cultivars) in a 
randomized complete design, first experiment was 
with 5 replication per treatment with 3 corms and 
second experiment was with four replications per 
treatment with 5 cormels. Corms were harvested 
in December 22, 2015 and cormels on March 9, 
2016. Data (Table 1) was recorded for corms and 
cormels in each replication for both experiments. 
Days to germination were recorded as days from 
sowing to shoot emergence from soil. All data was 
determined by ANOVA and separation of mean 
was analyzed by LSD, P≤0.05. 

 
Table 1: Macronutrients, Organic manure and Phytohormones influence on G. grandiflorus, Plant 
height, Vase life and weight of corms and cormels 
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RESULTS AND DISCUSION 
 
Days to germination:                            

   All Macronutrients, organic manure and 
phytohormones according to concentrations, 
successively enhanced sprouting of corms and 
cormels about  100 kg/m2  K2SO4 was most 
effective than 200kg/m2 K2SO4.While 0.5 kg/m2 
Poultry manure was most effective than 1 kg/m2 
vermicompost. Potassium was most effective in 
days to germination which was examined by 
Zubair, (2011).Because potassium acts as a 
catalyst for biosynthesis, which increase 
vegetative development of corms Perezl, et al. 
(2014).Poultry manure increased plant growth 
Gulser, (2011) and promote days to germination 
Sonmez, et al. (2013).                                                                                                                                                           

Plant height:      
     All treatments showed significant effects 50mM  
Ca2SO4 was most effective than 25mM  Ca2SO4 
and combination of  80mg/L GA3 and  2 kg/m2 

teacompost was more effective than teacompost 
separated treatment.GA3 influenced 
morphological characters by increasing plant 
height and cell elongation in leaves of gladiolus 
Lee and Rhee, (2005).GA3 improved cell 
elongation and influenced cell division as 
mentioned by Hooley, (1994) and Tonecki 
(1980).Maximum plant height was recorded in 
teacompost which was observed by Sonmez, et 
al. (2013).                                                                                                      

Vase life:    
Maximum days for vase life were examined in 100 
Kg/m2 K2SO4 and 50mM, 100Mm Ca2SO4.Calcium 
maintained stability of cell membrane and content 
of water in gladiolus, prevented the plant from pre 
senescence and spike fresh weight reported by 
Fallahi, et al. (1997). Potassium enhanced 
flowering examined by Zubair, (2011).High level of 
Potassium influenced early spike appearance and 
gladiolus flowering. Potassium also increased the 
average size of full bloomed flowers due to 
enhancement in maximum turgidity Mengel and 
Arneke, (1982) and lowering cell wall material 
Hager et al. (1971) cell expansion and 
sustainability due to Potassium different 
concentrations.                                                       
 
Corm  size:     

All treatments 50mM Ca2SO4 was most 
effective in increasing diameter. Calcium at low 
level also promote diameter of corms because 
calcium have enzyme antioxidative activity, which 

enhanced gladiolus morpho-physiological 
characters Perezel et al. (2014).                                                                                                                                                     
 
Corms weight:            

All nutrients significantly enhanced corms 
weight with  200 kg/m2 and 100 kg/m2 K2SO4 both 
concentrations showed good effects. Application 
of Potassium influenced the corms weight 
because Gladiolus can preserved stored food in 
corms by applying potassium as a macronutrient 
Perezel et al. (2014).     
 
Cormel number:             
All treatments were significantly increased number 
of cormels, with maximum effects of   50mM, 100 
mM Ca2SO4  and 200  kg/m2 K2SO4  was more 
effective than 100 kg/m2 K2SO4. Calcium 
improved cormels number due to increase in 
physiological characters of gladiolus Perezel, et 
al. (2014).Potassium content proved usefull 
effects on supply and movement of 
photosynthesis stimulation, reserved  material  in 
corm and results  in cormels high yield.K2SO4 at 
200 kg/ha increased 30gm cormels/plant. Bharma 
et al. (1998) and Singh et al. (1997). 80 mg/L GA3 
and 1 kg/m2 Cow manure with maximum effect of 
35mg/m2 ethephon, 0.5 kg/m2 poultry manure, 
1kg/m2 vermicompost and 2kg/m2 Teacompost 
combination treatment.GA3 was most beneficial 
for Gladiolus  cormels number Halvey, et al. 
(1970).Bhattacharjee, (1984) observed that GA3 
increased cormel yield, because Cu and N in 
corms were recorded by poultry manure. Increase 
in nutrients rate with organic manure was 
recorded by Bohme, (1997); Mishra, (1999);  
Kakar, (1999); Gulser, (2011).The maximum 
number of cormels were conducted by 
Gangadharan, et al. (2000). 

Cormels weight:     
  All macronutrients, organic manure and 
phytohormones significantly increased cormels 
weight, 25mM and 50mM Ca2SO4.Calcium 
improved gladiolus cormels due to enzyme 
antioxident activity, which improved gladiolus 
physiological characters such as 35 mg/L 
ethephon and 2kg/m2 teacompost. Ethephon 
enhanced metabolism of tissue in gladiolus 
cormels Ganyushkin, (1993).Ethephon was most 
usefull for gladiolus cormels by decreasing 
reduction period, development and cormels size 
Suh, (1989) because production affected by 
dormancy and early maturation of cormels. 
Ginzburg, (1974) observed that ethephon 
developed dormant cormels. The maximum 
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weight of cormels was also showed by 
teacompost examined by Sonmez et al. (2013).                                                                                                                                
 
CONCLUSION 
    The study was conducted to check various 
morpho-physiological responses  of Gladiolus 
grandiflorus L. Flowering, corms, cormels growth, 
and development by using different 
macronutrients(Potassium and Calcium sulphate), 
Organic manure( Vermicompost, Teacompost and 
Cow manure), and Phytohormones (Gibberellic 
acid and Ethephon). The applications of 
Macronutrients, Organic manure and 
Phytohormones with enhance different growth 
parameters promotes cultivar yield for 
commercial, ornamental and economic level for 
future perspective. 
 
CONFLICT OF INTEREST    
The authors declare that they have no conflict of 
interest concerning the submission of this 
manuscript 
 
ACKNOWLEGEMENT          
The authors are grateful to Dr. Aftab Afzal, 
Department of Botany, Hazara University Dhodial 
Mansehra, Green House and Plant Physiology 
Laboratory for providing essential tools and 
equipments required to conduct this study. 

. 
AUTHOR CONTRIBUTIONS     
Saeeda Saeeda   S.S performed all the 
experiments including Laboratory activities, Aftab 
Afzal1 A.A supervised and designed the study  
and, Muhammad Junaid Yousaf M.J.Y,  and 
Fawad Ali FA  wrote the original draft of the 
manuscript,  Rakhshinda Sadiq R.S, Nadia Sharif 
N.S, Asma Shah A.S, , Farhad Ali F.A. assisted,  
reviewed and editing the manuscript. All authors 
have read and agreed to the published version of 
the manuscript.      
 

Copyrights: © 2021@ author (s).  
This is an open access article distributed under the 
terms of the Creative Commons Attribution License 
(CC BY 4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, 
provided the original author(s) and source are 
credited and that the original publication in this 
journal is cited, in accordance with accepted 
academic practice. No use, distribution or 
reproduction is permitted which does not comply 
with these terms. 

 

REFERENCES   
Arora, A., S.Watanabe, B. Ma, K.Takada and H. 

Ezura.(2006). A novel ethylene receptor                       
homolog gene  isolated from ethylene-insensitive 

flowers of gladiolus (G.grandiflora
 hort.)Biochem.Biophys.Res. 
Comm.,351:739-744.    

Bharma, G., Chanda, S. and Roychowdhury, N. 
(1998).Production of corms and cormels  of 
gladiolus  through application of  nitrogen, 
phosphorus and potassium.Hortic. 
J.11(2):87- 92.     

Bhattacharjee, S.K. (1984).The effects of growth 
regulating chemicals on gladiolus.Garten 
bauwissen schaft.49:103-106.  

Bohme, M., Thi Lua, H. (1997).Influence of 
mineral and organic treatments in 
 rizhosphere on the  growth of tomato 
plants.Acta. Hortic.450;161-168.   

Fallahi E, Conway SW,  Hickey D,  Sams CE. 
(1997).The role of calcium and nitrogen in 
postharvest  quality and disease 
resistance of apples.Hortic. Sci.32:831–835.   

Ganyushkin, E.V. (1993).Some physiological 
aspects  in stimulating the development of 
gladiolus  corms with Composan.Byulleten-
Glavnogo-Botanicheskogo- Sada.167:102-
107.   

 Gulser, F., Cig, A., Sonmez, F. (2011).Effects of 
some organic materials on plant 
growth,flowering  qualities and nutrient 
contents of Tagates erecta F1 Antigua 
Orange. Ege univ. Tarim  Bilimleri Dergisi 
Ozel sayi.48(3):671-675.   

Gangadaran G., and Gopinath, G. (2000).Effects 
of organic and inorganic fertilizers on yield of 
spikes,  corms, cormels  and returns of 
Gladiolus cv ,White Prosperity. Kamatika. 
J.Agric.Sci.13(4):937- 941.   

Ginzburg , C. (1973) J.Exp.Bot. 24: 558-566.  
 Hirschi KD (2004). The calcium conundrum: both 

versatile nutrient and specific signal. Plant 
Physiol.136:2438–2442.         

Hager, A., Menzel, H. and Krauss, A. 
(1971).Experiments and hypothesis of the 
primary effect of auxins   on 
expansion  growth.Planta 100: 47-75.   

 Hooley, R. (1994).Gibberellins:Perception, 
transduction and responses, Plant Mol. Biol., 
26, 1529-1555. Halevy, A. H. et al . (1970).J. 
Hort. Sci. 45: 427-434.    

 Halevy,A.H.,S Ruth and S.Simchon. (1970).Effect 
of 2-chloroethanephosphonic acid (Ethrel) on 
health,  dormancy and flower  and yield 
of gladiolii.J.Hort.Sci.45:427-434.  

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Saeeda et al.        Influence of Macronutrients, Phytohormones and Organic manure on plant growth 

 

    Bioscience Research, 2021 volume 18(4): 2652-2656                                                 2656 

 

 Imanishi, H.1981.Dissapearance of dormancy in 
gladiolus cormels stored dry at room 
temperature.J.Jpn.Soc.Hort.Sci.50:92-99.   

 Kacar, B., Katkat, A.V. (1999).Gubreler ve 
Gubreleme. Uludag Universitesi Guclendirme 
Vakfı Yayın No  :144 , ISBN :975-564-
0843.      

Lee A. and S.R. Rhee. (2005).Development of 
floral organ and physio chemical changes of 
cut Iris  Hollandica Blue magic  
according to plant growth regulators and 
storage temperature,.Acta  Hort.673:315-
321.     

Mengel, K. and Arneke, W. W., (1982).Effect of 
potassium on the water potential, the 
pressure potential,  the osmotic potential and 
cell elongation in leaves of  Phaseolus 
vulgaris.Physiol. Plant. 54: 402-408.  

Mukhopadhyay, A. (1995). Gladiolus. Publication 
and Information Division .Indian Council of 
Agric.  Res.,  Krishi  Anusandhan 
Bhavan, New Delhi.pp.1-83.  

Mishra, A., Choudhuri, M.A. (1999).Effects of 
salicylic acid on heavy metal-induced 
membrane  deterioration mediated by 
lipoxygenase in race.Biol Plant.42: 409-415. 

Perezel, E.G., Oscar Javier Ayala-Garay, and 
Maria de Jesus Yanez-Morales. 
(2014).Indications that  some nutritional 
elements can improve gladiolus corm and 
cormel qualities in Mexico.Chilean J. 
 of Agri.Res.74(1):67-72.       

Sonmez, F., Arzu Cig, Fusun Gulser, and Gulciny 
Basdogan. (2013).The effects of some 
organic  fertilizers on nutrient contents in 
hybrid Gladiolus.Eurasian J. of soil sci.2:140-
144.   

Suh, J.k.,(1989).Corm formation in gladiolus as 
influenced by dormancy breaking methods 
and cormel  planting and corm 
harvesting dates .Proc. Korean 
Soc.Hort.Sci.7:158-159.    

Singh, K. P., Ramachandran, N. and Uma, 
S.(1997).Growth, flowering, corm yield and 
corm-rot  incidence as affected by level and 
frequency of potassium application in 
gladiolus (G.  grandiflorus). Ind. J. 
Agric.Sci. 67(9): 404-406. 

Tonecki J. (1980).Effect of growth regulators on 
shoot apex differentiation and changes in 
sugars and free  amino acids in  gladiolus 
(G. xhortorum cv.,Acca Laurentia), Acta 
Hort.,109:347-349.    

 Tonecki J. (1980).Effect of growth regulators on 
shoot apex differentiation and  change 

in sugars and  free amino acids in 
gladiolus,Acta Hort.107:347-355.    

 Taiz and Zeiger   (2002).Plant  Physiology 3rd. 
Ed,P.720.    

Zubair, M. (2011).Effect of Potassium fertility 
levels on Gladiolus yield, quality of  Cut 
 flowers and corm   production .Egypt. 
Acad. J.biolg. Sci.2(1):17-27.  


