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Introduction 

Gladiolus, an important bulbous cut flower crop is adored all over the world for its attractive colour and exquisite 

florets. Its cut spikes remain fresh at least for a week and are in great demand for presentation and interior decoration. 

Gladiolus is very rich in varietal wealth with varying range of colours, shades, number of florets and keeping quality. 

Gladiolus hybrids currently under cultivation seem to have developed genetically form 23 sps [1]. Bulbous plants are 

frequently used as ornamental plants [2]. In the cut flower industry, gladiolus occupies the fourth place in 

international cut-flower trade. It is known as queen of the bulbous plants, which is valued for its good-looking flower 

spikes [3, 4]. Conventional cultural practices and mere application of chemical fertilizers are not enough to fill up the 

gaps between production and demand. Therefore, a sustainable and low cost technology for gladiolus cultivation is 

urgent in India. Phenological development governs the plant growth and productivity [5]. Days to flowering, fruiting 

and maturity of crop are the important phenological events which determine the productivity of a crop. Temperature 

plays a major role in phenological development and productivity of crop plants. It is relatively easy to control water 

and nutrient supplies through irrigation and fertilization through the process of photosynthesis light energy is used to 

produce ATP and NADPH in the light reaction and subsequently, in the light-independent reaction, carbon is fixed 

into carbohydrates and oxygen is produced. Under the high irradiance, however, the photosynthetic apparatus absorbs 

excessive light energy, resulting in the inactivation or impairment of the chlorophyll containing reaction centers of the 

chloroplasts [6]. As a consequence, photosynthetic activity is depressed by photo-inhibition [7]. In contrast, under low 

irradiance, insufficient ATP is produced to allow carbon fixation and carbohydrate biosynthesis. This leads to reduced 
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plant growth. Light change not only affects plant morphology, physiology and microstructure but also has an 

important impact on production. This is mainly because plant growth requires an appropriate light intensity; 

excessively high or low intensity will prevent photosynthesis in the plant. Shade, not only influences the amount of 

light received by plants but also changes other small environmental conditions, such as air and ground temperature, 

humidity, carbon dioxide (CO2) concentrations and so on, which are important for plant growth. It is dependent on 

ample light, suitable temperature and plenty of soil moisture. Though gladiolus is coming up well in all the seasons, 

the best quality spikes are produced in winter.The coloured shade cloths are manufactured in the following colours: 

blue, grey, pearl, red, white, and yellow. Shading with nets causes minimum interference with the microclimate for 

plant growth, unlike selective polyethylene films and fluid dyes, because of the free airflow through the shade-nets, 

while enabling modification of both the quantity and quality of the transmitted sunlight. The farmers are unable to 

grow gladiolus due to absence of suitable production technology as well as growing condition which will be suited for 

open as well as controlled environmental condition. Adequate research work to select suitable high tech 

methodologies like different environmental conditions viz. open field, shade net and polyhouse leads to availability of 

gladiolus year round. The present study is one of the pillars to strengthen the edifice of floriculture industry. Keeping 

above in view, the present study was carried out to investigate the Comparative performance of gladiolus cv. Forta 

Rosa under different environmental conditions on growth and flowering. 

Materials and Methods 

The present study entitled “Comparative performance of Gladiolus cv. Forta Rosa under different environmental 

conditions was carried during 2014-2015. The experiment was conducted at Model Floriculture Centre, Govind 

Ballabh Pant University of Agriculture and Technology, Pantnagar (Uttarakhand).Pantnagar is situated at 29
o
 N 

latitude, 79
o 

3’E longitude in the tarai belt of Himalayas with an altitude of 243.8 meters above mean sea level. The 

experiment was laid out according to Randomized Complete Block Design (RCBD) with three replications. The land 

was brought to a fine tilth by ploughing. A spacing of 15 x 15 cm
2 

between two replications was provided for laying 

out irrigation channels and working space. Corms were then planted along the sides of the ridges at a depth of 5 cm. 

There were twelve plots; three plots were randomly allocated to each cultivar. Well decomposed farm yard manure at 

the rate of 5 kg/sq.m was applied at the time of land preparation. Recommended dose of NPK (30:20:20 g/m²) was 

applied in the form of Urea, Single Super Phosphate and Muriate of Potash respectively. At the time of planting half 

the dose of N, full dose of P2O5 and K2O were applied. The experimental site was kept free of weed by periodic hand 

weeding. Protective irrigations were given as and when required, during crop growth period. The spikes were 

harvested at first floret loosening stage (opening stage) and used for recording different parameters. The corms and 

cormels were lifted from the ground when the foliage turned to yellow color. Data was collected on number of leaves 

per plant, leaf length (cm), leaf area (cm2 ), plant height (cm), spike length (cm), days taken to start blooming, 

number of florets per plant, floret size (cm) and vase life. The experiments were subjected to analysis of variance 

technique (ANOVA). Least Significant Difference test (LSD) at 5% probability level was used to compare the means 

[8].  

Table 1 Treatment Combinations arrangement for the experiment  

T1R1 T2R1 T3R1 

T1R2 T2R2 T3R2 

T1R3 T2R3 T3R3 

T1R4 T2R4 T3R4 

T1R5 T2R5 T3R5 

T1R6 T2R6 T3R6 

T1R7 T2R7 T3R7 

T1R8 T2R8 T3R8 

Symbols of treatments: T1- Openfield, 

T2-Shade net, T3-Polyhouse 

Results and Discussion 

Data on vegetative characters (Table 2 and Figure 1) showed that three different growing conditions affected plant 

height and maximum plant height at 30,60 and 90 after planting was recorded under polyhouse condition T3 (55.66 
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cm), (69.67 cm) and (110.02 cm) as compare to open field T1 and shade net condition T2 respectively. This might be 

due to a modification of climatic condition throughout the crop growth period coupled with better assimilation of 

nutrients. Morphological development like plant height, number of branches per plant, leaf area expansion rate and 

leaf area index were positively favoured due to the warmer environment inside the polyhouse in tomato in spite of 

lower amount of PAR [9-12]. These findings were also in conformity with Medany and co workers [13]. There is no 

any significant effect on the no. of leaves in three different growing conditions.  

Table 2 Influence of different environmental conditions on vegetative characters of gladiolus cv. Forta Rosa 

Treatment Plant height at 30 days 

after planting (cm) 

Plant height at 60 days 

after planting (cm) 

Plant height at 90 days 

after planting (cm) 

Number 

of leaves 

T1 (Open field) 32.10 52.16 72.93 8.14 

T2 (Shade net) 46.16 61.97 89.20 8.13 

T3 (Polyhouse) 55.66 69.67 110.02 8.55 

CV 1.37 1.27 0.48 6.68 

 
Figure 1 Influence of different environmental conditions on vegetative characters of gladiolus cv. Forta Rosa 

Minimum days taken to spike heading was observed under shade net condition T2 (89.88 days) which was 

significantly lower than open field T1 (74.25 days) and polyhousecondition T3 (65.50 days). This might be due to 

accumulation of photosynthates which triggered early initiation of flowers. Similar findings were reported by Rui and 

coworker in capsicum [14]. Polyhouse climate influenced the crops to open flower and mature of fruits earlier than 

open field due to the advancement of required heat unit or thermal time of the crops grown inside the polyhouse [15- 

17]. The early spiking of gladiolus was observed during high temperatures, which promoted quicker transition from 

the vegetative state to the reproductive state. A minimum days to opening of basal floret was observed under shade 

condition T2 (95.38 days) which was significantly lower than open field conditions T1 (86.38 days) and polyhouse T3 

(78.00 days). Similar findings were reported by Rui and co worker in capsicum [14]. Maximum spike length and 

rachis length observed under polyhouse condition T3 (115.98 cm) and (96.02 cm) respectively which was found 

significantly higher than open field T1 (95.94 cm) and shade net condition T2 (80.82 cm). Germana and co worker 

attributed increased vegetative growth in citrus under shading to increased amount of far red as compared to red lights 

[18]. Mohanthy and co worker also reported the maximum stem length under protected environment than open field 

in rose [12]. Maximum days to full blloom was recorded under shade net condition T2 (159.50 days) which was 

significantly higher than open field T1 (138.25 days) and polyhouse condition T3 (108.75 days). This might be 

attributed to better microclimate in terms of reduction in temperature, relative humidity, wind speed and light intensity as 

reported in sweet pepper [13]. 

As per observed data in Table 3 and Figure 2 showed that three different environmental conditions affected the 

no. of floret per spike significantly. Maximum number of florets per spike was recorded under polyhouse condition T3 

(18.13) which was significantly higher than shade net T2 (15.38) and open field conditions T1 (14.25). Bhatt and Rao 
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findings were also observed in Indra var. of capsicum recorded maximum no. of flowers and fruits [19] . This 

might be due to favourable climatic conditiond coupled with faster growth, higher number of secondary branches 

and sufficient accumulation of photosynthates inside the polyhouse as compared to shadow hall. As per data 

recorded in Table 4 and Figure 3 flower quality characters revealed that three different environmental conditions 

affected the floret size significantly. Maximum floret diameter was recorded under shade net condition T2 (10.36 cm) 

which was found statistically at par with polyhouse condition T3 (10.25 cm), while, it was found significantly higher 

than open field condition T1 (9.66 cm). Floral quality characters such as floret size and number of petals per flower 

and total yield of flowers under polyhouse condition were found to be better as compared to other growing 

environments in rose and gerbera [12]. This might be due to improved light and temperature conditions and more 

number of leaves per plant as well as greater leaf area development would have resulted in production and 

accumulation of maximum photosynthates resulted in production of more number of flowers with bigger size. Three 

different growing conditions did not affected number of corms per plant and fresh weight of corm per plant 

significantly.  

Table 3 Influence of different environmental conditions on floral characters of gladiolus cv. Forta Rosa 

Treatment Days taken to 

spike heading 

Days to Opening 

of basal floret 

Spike 

length (cm) 

Rachis 

length (cm) 

Days to full 

bloom (days) 

T1(Open field) 74.25 86.38 95.94 76.30 138.25 

T2 (Shade net) 89.88 95.38 80.82 60.54 159.50 

T3 (Polyhouse) 65.50 78.00 115.98 96.02 108.75 

CV 5.37 3.07 0.52 2.96 3.90 

CD@0.05 4.41** 2.85 ** 0.54** 2.47** 5.66** 

 

 
Figure 2 Influence of different environmental conditions on Floral characters of gladiolus cv. Forta Rosa 

Table 4 Influence of different environmental conditions on yield and quality characters of gladiolus cv. Forta Rosa 

Treatment Number of floret 

per Spike 

Floret 

diameter(cm) 

Number of 

corms per plant 

Fresh weight of 

corm per plant (g) 

T1 (Open field) 14.25 9.66 1.500 79.63 

T2 (Shade net) 15.38 10.36 1.75 78.13 

T3 (Polyhouse) 18.13 10.25 1.38 81.88 

CV 7.59 3.73 45.03 6.36 

CD@0.05 1.29** 0.40** 0.74 5.45 
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Figure 3 Influence of different environmental conditions on Yield and quality characters of gladiolus cv. Forta Rosa 

Data presented in Table 5 and Figure 4 revealed that three different growing conditions affected corm diameter 

significantly. Maximum corm diameter was recorded under polyhouse condition T3 (7.88 cm) which was found 

statistically at par with open field T1 (7.16 cm), while, it was found significantly lower in shade net condition T2 (6.07 

cm) while maximum number of cormels per plant was recorded under shade net condition T2 (172.38) which was 

found significantly higher than open field T1 (156.13) and polyhouse condition T3 (167.50). However, minimum corm 

diameter was recorded in shade net condition..Maximum fresh weight of cormel per plant was recorded under shade 

net condition T2 (16.49 g) while minimum fresh weight of cormel per plant was found in open field T1 (15.45 g) which 

was found statistically at par with polyhouse condition T3 (15.92 g) (Table 5 and Figure 4). Islam and co worker also 

reported more number of cormels per plant and fresh weight of cormel per plant in protected condition under 

polytunnel as compared to open field condition in gladiolus [20]. 

Table 5 Influence of different environmental conditions on Corm characters of gladiolus cv. Forta Rosa 

Treatment Corm diameter 

(cm) 

Number of cormels 

per plant 

Fresh weight of cormel 

per plant (g) 

T1 (Open field) 7.16 156.13 15.45 

T2(Shade net) 6.07 172.38 16.49 

T3(Poly house) 7.88 167.50 15.92 

CV 13.82 0.44 2.73 

CD@0.05 1.04** 0.78** 0.47** 

 

Table 6(a)  Influence of different environmental conditions affected fresh weight of spike of gladiolus cv. Forta Rosa. 

Treatment F.w. of spike 

at 1
st
 day of 

V.T. (gm) 

F.w. of spike 

after 1 week of 

V.T. (gm) 

F.w. of spike after 2 

week of harvesting 

in V.T. (gm) 

3
rd

 Floret size after 

V.T. (cm) 

Spike length at 1
st
 

day of V.T. 

(cm) 

T1(Open) 75.03 74.86 75.25 9.85 54.85 

T2(Shade) 63.76 65.74 273.94 10.01 48.44 

T3(Poly 

house) 
62.44 66.25 513.48 9.78 52.29 

CV 11.19 10.63 218.09 7.07 8.22 

CD@0.05 8.05* 7.86* 672.48 0.75 4.57* 
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Table 6(b)  Influence of different environmental conditions affected fresh weight of spike of gladiolus cv. Forta Rosa. 

 

 

Data presented in Table 6(a) and Figure 5(a) revealed that three different growing conditions affected fresh 

weight of spike at 1
st
 day of vase treatment significantly. Maximum fresh weight of spike at 1

s
t, 4

th 
and 8

th
 day of vase 

treatment was recorded under open field condition T1 however, it was minimum recorded in polyhouse condition. 

Kohl and co worker also reported increased fresh weight of chrysanthemum flower at 17˚C (low temperature) i.e. in 

open field condition as compared to 21˚C (high temperature) i.e. in polyhouse condition [21]. Maximum 3
rd

 floret size 

after vase treatment was recorded under shade net condition T2 (10.01cm) as compare to open field T1 (9.85cm) and 

polyhouse condition T3 (9.78cm). However, minimum 3
rd

 floret size after vase treatment was found in polyhouse 

condition.This might be attributed to better microclimate in terms of reduction in temperature, relative humidity, wind 

speed and light intensity under shade net as reported by Medany and co worker in sweet pepper [13]. Data presented 

in Table 6(b) and Figure 5(b) revealed that three different growing conditions significantly affected spike length at 4
th
 

day of vase treatment. Maximum spike length at 4
th
 day of vase treatment was recorded under polyhouse condition T3 

(104.06 cm) which was significantly higher than open field T1 (86.00cm) and shade net condition T2 (69.07cm). 

However, minimum spike length at 4
th
 day of vase treatment was recorded in shade net condition. The increase in 

spike length at 4
th
 day of vase treatment is due to opening of florets and gradual uptake of water during this period. 

Increase in spike length has earlier been reported by Singh in gladiolus cv. Melody. Maximum spike length at 8
th
 day 

of vase treatment was recorded under polyhouse condition, T3 (102.90 cm) which was significantly higher than open 

field, T1 (85.15 cm) and shade net condition, T2 (68.04 cm). This finding was in conformation with Kumar and 

coworker [22]. Maximum vase life (Table 6(b) and Figure 5(b) was recorded under polyhouse condition T3 (7.50 

days) which was significantly higher than open field T1 (6.00 days) and shade net condition T2 (5.63 days). The vase 

life of gerbera was found to be significantly higher in the plants grown under naturally ventilated polyhouse [22]. It is 

difficult to get good quality cut flowers of gerbera under open field conditions. To meet the qualitative and 

quantitative standards, hybrid cultivars have to be grown under protected conditions because it meant for protection of 

crops from unfavourable environmental conditions, thereby extending the growing season, quality and vase life. 

 
Figure 4 Influence of different environmental conditions on Corm characters of gladiolus cv. Forta Rosa. 

Treatment Spike length at 4
th

 day of 

V.T. (cm) 

Spike length at 8
th

 day of 

V.T. (cm) 

Vase life (days) 

T1 (Open) 54.24 54.99 5.88 

T2 (Shade) 59.05 59.98 5.25 

T3 (Polyhouse) 62.15 62.76 7.38 

CV 9.28 9.44 11.40 

CD@0.05 5.81* 5.99*  0.75** 

http://biopublisher.ca/index.php/pgt/article/html/2485/#ref
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Figure 5(a) Influence of different environmental conditions on Vase life characters of gladiolus cv. Forta Rosa 

 

 
Figure 5(b) Influence of different environmental conditions on Vase life characters of gladiolus cv. Forta Rosa 

Conclusion  

The study indicated that the congenial conditions like temperature, humidity, carbon dioxide concentration under 

protected condition gave the best performance in respect to phenological development, production potentials and 

quality characteristics of gladiolus cultivar Forta Rosa. Vegetative traits like Plant height at 30, 60 and 90 days after 

planting and Number of leaves are of prime importance for plant establishment were luxurious under protected 

cultivation (poly house) in comparison of open condition. This might be due to favourable climatic conditiond 

coupled with faster growth, higher number of secondary branches and sufficient accumulation of photosynthates 
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inside the polyhouse as compared to shadow hall. While traits associated with quality which decides the economy 

of production in gladiolus viz. Spike length, Rachis length, Number of floret per Spike and Floret diameter showed 

better result under net house condition. This might be due to improved light and temperature conditions and more 

number of leaves per plant as well as greater leaf area development would have resulted in production and 

accumulation of maximum photosynthates resulted in production of more number of flowers with bigger size. 

Therefore identifying the congenial micro climate for gladiolus cultivation of indeed importance for growers to get 

the higher economic returns through quality cut flower production. 

References 

[1] Arora J.S., Misra R.L., Singh K., Singh, P. and Bhattacharjee S.K., 2002. Gladiolus. Technical Bulletin No.14. 

Publlished by All India Coordinated Research Project on Floriculture, Division of Floriculture and Landscaping, 

Indian Agriculture Research Institute, New Delhi- 110 012, India, pp 110. 

[2] Shaukat, S.A., S.Z.A. Shah, S.K. Shaukatand S.W. Shoukat. 2013.Performance of gladiolus (Gladiolus 

grandifloraL.) cultivars  under the climatic conditions of BaghAzadJammu and Kashmir Pakistan. Journal of 

Central European Agriculture. 14: 158-167. 

[3] Chanda, S., G. Barma and N.Roychowdhury. 2000. Influence ofdifferent levels of nitrogen,phosphorus and 

potassium on growthand flowering of gladiolus. Hort. J. 13:76-86. 

[4] Riaz, T., S.N. Khan and A. Javaid. 2007.Scenario of gladiolus production inPunjab, Pakistan. Pak.J. Bot. 

39:2389-2393. 

[5] Wang, H.;Wang,F.L.;Wang.G.andMajourhat, K.2007.The responses of photosynthetic capacity, chlorophyll 

fluorescence and chlorophyll content of nectarine (Prunuspersica var. nectarina Maxim) to greenhouse and field 

grown conditions. Scientia Horticulture. 112: 66-72. 

[6] Bertaminia, M., Muthuchelianb, K., Rubinigga, M., Zorera, R., Velascoa, R. and Ne dunchezhiana, N. 2006. 

Low-night temperature increased the photoinhibition of photosynthesis in grapevine (Vitisvinifera L. cv. 

Riesling) leaves. Environmental Express Botanicals.57:25-31. 

[7] Osmond, C. 1994. What is photoinhibition? Some insights from comparisons of shade and sun plants, In: N.R. 

Baker and J.R. Bowyer (eds.). Photo inhibition of photosynthesis, from the molecular mechanisms to the 

field.BIOS Scientific Publication, Oxford., p. 1-24. 

[8] Steel, R. G. D., J. H. Torrie and D. A. Dickey (1997). Principles and procedures of statistics: A biometrical 

approach. 3rd ed. McGraw Hill Book Co. Inc. New York: 400-428. 

[9] Duhr, E. andDubas, A. 1990.Effect shading the soil with plastic film on the dynamics of plant development and 

yield of maize sown on different dates.PrceKumisjiNoukRolnicsyCh-l-Kamiji-lesnych.69, pp:9-18. 

[10] Miah, M. M. 2001.Performance of five winter vegetables under different light conditions for Agroforesty 

systems.M. S. Thesis, BSMRAU, Gazipur, Bangladesh. 

[11] Pandey, V.K.; Dwivedi, S.K. and Pandey, A. and Sharma, H.G. 2004. Low cost polyhouse technology for 

vegetable cultivation in Chhattisgarh Region. Plant Archives.4 (2):295-301. 

[12] Mohanty, C.R.; Mohanty, A.; Das, A.B. andKar, D.S. 2011.Comparative performance of some rose varieties 

under open and protected environment. The Asian journal of Horticulture.6(2): 288-293. 

[13] Medany, M.A.; Hassanein, M.K. and Farag, A.A. 2009.Effect of black and white nets as alternative covers to 

sweet pepper production under greenhouses in Egypt.ActaHoriculture.807:121–126. 

[14] Cheema, D.S.;Kaur, P. andKaur, S. 2004.Off-season cultivation of tomato under net house 

conditions.ActaHorticulturae (ISHS).659: 177-181. 

[15] Kang, B.S. and Sidhu, B.S. 2005.Studies on growing off-season tomato nursery under polyhouse.Annals of 

Agriculture Bio Research.10(1), pp:53-56. 

[16] Awal, M.A. and Ikeda, T. 2003a.Effect of elevated soil temperature on radiation-use efficiency in peanut 

stands.Agricultural and Forest Meteorology.118 (1-2): 63-74. 

[17] Germana, C., A. Continella and E. Tribulato, 2001.Bio-agronomic effects of net shading on ‘Primosole’ 

mandarin.Acta Hort., 559: 293–300. 

[18] Bhatt, R. M. and Rao, N.K.S., 1993, Response of bell pepper to photo- synthesis, growth flower and fruit setting 

to night temperature. Photosynthetica, 28:127-132. 

[19] Islam, M. S., Chowdhury, S. S., Hafiz, A. S. M. G. and Malik, M. A. 2000. The effect of corm size on the 

production of flower, corm and cormel in gladiolus. Bangladesh J. Agril. Res., 25:33-37 



Chemical Science Review and Letters  ISSN 2278-6783  

Chem Sci Rev Lett 2017, 6(22), 763-771                                                            Article CS092048031                        771 

[20] Kohl, H. C. and Thigpen, S. P. (1979). Rate of dry weight gain of chrysanthemum as a function of leaf area 

index and night temperature. Journal of the American Society for Horticultural Science, 104, 300–303. 

[21] Kumar, R., Ahmed, N., Lal, S. and Mahendiran, G. 2014. Evaluation of gerbera genotypes for cut flower 

production under different growing conditions of Kashmir. Indian J. Hort. 71(1): 138-141 

[22] Rui, RL.;Nie, YQ and Tong, H Y.1989. Protective effect of plastic film coverage on photosynthesis of capsicum 

in summer. Jiangsu Agriculture Sciences 8: 30-31. 
 

Publication History 

Received  09
th
 Mar 2017 

Revised 04
th
 Apr 2017 

Accepted 06
th
 Apr 2017 

Online 30
th
 Apr 2017 

 

 

 

 

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

the public under “Creative Commons Attribution License” (http://creative 

commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original 

work, all the articles can be used without any restriction or can be distributed in 

any medium in any form. 

 


