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Abstract 

The present investigation entitled “Standardization of Protected Condition for Quality Flower Production 

of Oriental Lily” was conduct at Model Floriculture Center of G. B. Pant University of Agriculture and 

Technology, Pantnagar during the year 2016-17 and 2017-18. The experiment was layout in completely 

randomized design with two treatments and fifteen replications under polyhouse and shade net 

conditions. The vegetative characters like plant height at 60 days after bulb sprouting, fresh weight of 

plant, stem & leaves, dry weight of plant, stem & leaves were record superior under shade net house 

conditions. Most of the flowering attributes like number of buds per plant, duration to bud initiation and 

spike harvest, length and width of basal and upper bud, diameter of basal and upper flower as well as 

early spike harvesting were found superior under polyhouse conditions as compared to shade net house 

conditions. The physiological traits like Chlorophyll a, chlorophyll b & total chlorophyll (mg/g fresh 

weight), nitrogen, phosphorus and potassium content in leaves were found maximum under polyhouse 

conditions as compared to shade net house conditions. So, based on two year data as well as pooled data, 

polyhouse conditions is recommended for early flower production with good flower quality of oriental 

lily cv. White Cup. 

 

Keywords: Polyhouse, shade net house, flowering and physiological 

 

Introduction 

Lilium is a genus of a bulbous beautiful flowering plant with basic chromosome number 12. 

Most of Lilium species are originated from the northern Hemisphere (Lim and Van, 2006). In 

northern and western Himalayan regions have more than 100 species (Pelkonen and Pirttila, 

2012) [21] are found but Asiatic, eastern and Oriental hybrid lily grown at a commercial level 

for cut flower production (Marasek-Ciolakowska et al., 2018) [19] and (Van Tuyl et al., 2011) 
[24]. In the world, the lilies are mainly grown in the temperate and moist region & at 

commercial level lilies are cultivated in Netherlands, Israel, U.S.A., South Africa, Japan, 

Chile, Italy, New Zealand and Mexico in the world. In India, lilies are grown at Himachal 

Pradesh, Jammu and Kashmir and Upper Himalayan region of Uttarakhand, Manipur, 

Meghalaya, Nagaland, Arunachal Pradesh and Sikkim in natural field conditions. Now-a- day, 

lilies are grown in Maharashtra, West Bengal, Odisha, Karnataka, Uttar Pradesh, Haryana and 

Punjab under protected conditions (Kumari et al., 2019) [14]. The oriental hybrid lily belongs to 

family Liliaceae and native to Japan and derived from L. auratum, L. speciosum, L. japonicum 

& L. rubellum. They have large beautiful white, pink, & cream colours flowers with pleasant 

aroma (Grassotti and Gimelli, 2011) [6] and used as cut flowers in India as well as in the world.  

In the world, approximately 570 million farms have small or family farmers. Small farmers 

cultivated 12 per cent & family farms cultivated 75 per cent are of agricultural land (Lowder et 

al., 2016) [18]. About 70 per cent populations are live in rural areas in India. They have 

depended on agriculture as a primary source for their livelihood, in which 86.06 per cent land 

holding by small and marginal categories & 46.06% share in agriculture operations 

(Anonymous, 2016) [2]. So, we have the need to “increased production per unit area” to 

increase income for the better livelihood of small & marginal farmers. Although, protected 

cultivation has great potential to increase production per unit area with good quality of flowers 

without affected adverse climatic conditions. There is a need to standardize protected 

conditions for production of quality flowers according to the demand of consumers & 

standards of national and international markets.  

 

Materials and Methods 

The present experiment was conducted at Model Floriculture Centre, G. B. Pant University of 

Agriculture and Technology, Pantnagar (U.S. Nagar) Uttarakhand during the year 2016-17 and  
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2017-18. This experiment was laid out in completely 

randomized design with two treatments (i.e., T1- Polyhouse 

conditions and T2- Shade net house conditions) with fifteen 

replications. One replication had eight plants inside both 

environmental conditions. The planting of treated bulbs (i.e., 

Bavistin WP @ 2g/litre water) was done on raise bed and at 

30 x 30cm spacing in the last week of October during both 

years. The crop was cultivated with standard cultural 

operation in polyhouse and shade net house conditions. Five 

plants were selected for observations per replication per 

treatment. The microclimate data like maximum & minimum 

temperature & relative humidity were observed daily inside 

polyhouse & shade net house conditions during both 

experimentation years & the average pooled difference 

between minimum temperature & relative humidity were 

shown in figure 1. The observations like percentage of bulb 

sprouting, vegetative characters (i.e., plant height at 60 days 

after bulb sprouting, fresh weight of plant, stem & leaves, dry 

weight of plant, stem & leaves), flowering characters like 

days taken to spike harvesting, days taken to bud initiation to 

spike harvesting, length & diameter of basal & upper buds, 

diameter of upper & basal flowers & physiological characters 

i.e., chlorophyll a, chlorophyll b & total chlorophyll content 

in leaves by DMSO method (Hiscox and Israelstam, 1979) [9] 

& macronutrients (like nitrogen, phosphorus & potassium per 

cent in leaves by Jackson, 1973) [10] have been recorded 

during experimentation. All the data have been analysed 

statistically by SPSS software. 

   

Results and Discussion 

A perusal of data of two years (i.e., 2016-17 and 2017-18) and 

pooled mean data of this experiment are presented in table 1-2 

& figure 2-10. The protected conditions were significantly 

affected vegetative, flowering and physiological 

characteristics of oriental lily during both years as well as 

pooled data of both years.  

 

Vegetative characters 

The observations like plant height (71.26, 73.51 & 72.38cm) 

at 60 days after bulb sprouting, fresh weight of plant (146.42, 

144.22 & 145.32g), leaves (38.57, 35.37 & 36.97g), stem 

(52.10, 54.03 & 53.06g), flowers (55.74, 54.82 & 55.28g) & 

dry weight of plant (26.19, 26.01 & 26.10g), leaves (9.19, 

9.30, 9.24g), stem (8.57, 8.44 & 8.51g) & flowers (8.47, 8.26 

& 8.37g) were recorded maximum under shade net house 

conditions as compared to polyhouse conditions during both 

years as well as pooled data, respectively (figure 2 & table 1). 

A shade net condition was increased plant height 12.50, 5.73 

& 8.71% at 60 days after bulb sprouting over polyhouse 

conditions. Polyhouse conditions had increased fresh weight 

(like plant-11.97, 8.71 & 10.36%, leaves-16.51, 8.05 & 

12.70%, stem-7.35, 3.77 & 5.22%, flowers-13.16, 14.02 & 

13.58%) and dry weight (viz., plant-6.41, 6.49 & 6.47%, 

leaves-10.33, 11.07, 10.71%, stem- 6.88, 5.09 & 5.99%, 

flowers-2.95, 2.78 & 2.86%) over as compared to shade net 

house conditions. This might be due to difference in 

maximum & minimum temperature, maximum & minimum 

relative humidity and light intensity in both protected 

conditions (figure 1). In polyhouse conditions, the average 

maximum temperature is 1-20C less as compared to shade net 

house conditions but minimum temperature is 2-6 0C more as 

compared to shade net house conditions (figure 1). During 

winter season, the temperature gradually decreased (2-6 0C) 

from October to February, which is favourable for vegetative 

growth of oriental lily under shade net house condition but in 

polyhouse conditions having 2-6 0C more minimum 

temperature as compared to shade net house, which induced 

the early bud initiation due to decreased the length of plant 

with along with vegetative characters. The similar studies 

were conducted by Mohanty et al. (2011) [20] in rose & Kumar 

and Kumar (2001) [13] in gerbera and they noted that better 

plant growth was found with 50 per cent shade net conditions. 

Singh and Kumar (2018) observed that better plant growth of 

gladiolus was found under shade net house conditions as 

compared to polyhouse condition. Fatmi et al. (2018) [4] 

reported that shade net conditions had increased plant 

vegetative characteristic like plant height, leaf area, plant 

spread and stem length of Asiatic hybrid lily cv. Pollyanna. 

Inamoto et al., 2013 & 2016 [8, 11] & Ninomiya et al. (2012) 

[16] reported that the Oriental Hybrid Lily cv. Siberia was 

grown with low day temperature (i.e. 200C) during flowering 

stage have been increased the dry weight of plant, flowers, 

bulb, roots & long stem length but at low night temperature 

(i.e. 15°C) have been increased dry weight of plant and stem.  

 

Time taken to spike harvesting 

The significantly minimum days taken from bud initiation to 

spike harvesting (68.69, 71.28 & 70.61 days) & minimum 

days taken to spike harvesting (127.55, 128.96 &128.29 days) 

were observed under polyhouse conditions as compared to 

shade net house conditions during both years & pooled mean 

data, respectively (figure 3-4). The harvesting of spike was 

done 10 days earlier was recorded in polyhouse conditions as 

compared to shade net house conditions. The polyhouse 

conditions, also recorded 10-11 days early bud development 

(i.e. days taken from bud initiation to spike harvesting) as 

compared to shade net house conditions. This might be due to 

effect of constant temperature inside polyhouse conditions 

that was constant 2-6 0C more inside the polyhouse conditions 

as compared to temperature inside the shade net house 

conditions (Figure 1). Some researchers reported that high 

night temperatures (minimum 18 °C), delayed flower 

initiation and increased the number of leaves while low 

temperature (minimum 4.5°C), for one month promoted 

subsequent flower initiation and reduced the number of leaves 

of carnation flowers Harris & Juliet (1962). According to 

Vered & Jaime (2002) [25], the faster leaf production, early 

flowering and senescence were increases with increasing 

temperature in the range 17/12 to 32/27 °C in calla lily 

(Zantedeschia). Dahab (1967) [17] stated that the combination 

of high day temperature with low night temperature have been 

influenced the early flower initiation of carnation flowers.  

 

Flowering & physiological traits 

In polyhouse conditions, the flowering traits like length of 

basal bud (110.26, 110.29 & 110.28mm) & diameter upper 

bud (17.34, 21.34 & 19.34mm) were maximum recorded 

under polyhouse conditions as compared to shade net house 

conditions. While, higher length of upper bud (52.43, 66.20 & 

59.32mm), diameter of basal bud (30.33, 30.88 & 30.60mm) 

and diameter of basal flower (18.04, 17.42 & 17.73cm) were 

observed maximum under shade net house conditions as 

compared to polyhouse conditions during both years as well 

as pooled data, respectively (figure 5-10). 

The maximum chlorophyll content like Chl a- 0.713, 0.818, 

0.765; chl b -0.368, 0.381 & 0.375 & total chl-1.214, 1.148 & 

1.181mg/g fresh weight, respectively were found higher under 

polyhouse conditions as compared to shade net house 

conditions during both year as well as pooled data, 

respectively (table 2). Macronutrient content in leaf (like N-
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3.21, 3.22 & 3.2; P-0.26, 0.26, 0.26 & K- 3.08, 3.05 & 3.06%, 

respectively) were found maximum under polyhouse 

conditions as compared to shade net house conditions during 

both 2016-17 & 2017-18 as well as pooled data, respectively 

(table 2). This may be due to more light intensity and 

temperature (2-6 0C) & maintained relative humidity under 

polyhouse conditions that was increase the metabolic 

activities of plants and directly affect the quality of flowers. 

High temperatures at vegetative stage, increased shorter stems 

& enhanced the early bud initiation at early vegetative stage 

(Ahmed et al. 2018) [1], however low temperature at 

vegetative stage, increased vegetative phase and late delay the 

bud imitation & development of bud of lily (Kamenetsky, 

2014) [12]. Zhang et al., (2011 & 2015) [26, 27] reported that 

75% density shade net was improved photosynthetic 

efficiency and enhanced the quality parameters like plant 

height, flower length, and flower diameter of oriental lily 

(Lilium auratum L. cv. Sorbonne). The similar results was 

reported by Teifel et al. (2007) [23] and reported that the best 

quality of flowers of carnation was produced under fan pad 

polyhouse as compared to shade net house. Fatmi et al. (2018) 
[4] reported that early bud emergence was reported under 

polyhouse conditions with good quality flowers as compared 

to shade net house conditions. The similar results were found 

by Gantait and Pal (2011) [5] in spray chrysanthemum; 

Mohanty et al. (2011) [20] in rose & Barik (2013) [3] in Asiatic 

lily and they reported that better quality of flower was found 

under polyhouse conditions. 

 
Table 1: Effect of protected conditions on fresh & dry weight of plant, leaves, stem & flowers of oriental lily cv. White Cup 

 

Treatments 
Fresh weight (g) Dry weight (g) 

Plant leaves Stem Flowers Plant leaves Stem Flowers 

2016-17 

T1 146.42 38.57 52.10 55.74 26.19 9.19 8.57 8.47 

T2 128.88 32.20 48.27 48.40 24.51 8.24 7.98 8.22 

C.D. at 5% 5.06 4.72 0.49 0.50 0.23 0.15 0.15 0.06 

Sem± 1.74 1.62 0.17 0.17 0.081 0.05 0.05 0.021 

2017-18 

T1 144.22 35.37 54.03 54.82 26.01 9.30 8.44 8.26 

T2 131.65 32.52 51.99 47.13 24.32 8.27 8.01 8.03 

C.D. at 5% 0.90 0.27 0.65 0.40 0.14 0.13 0.05 0.07 

Sem± 0.31 0.09 0.22 0.13 0.04 0.045 0.01 8.02 

Pooled mean data 

T1 145.32 36.97 53.06 55.28 26.10 9.24 8.51 8.37 

T2 130.26 32.36 50.13 47.77 24.41 8.25 8.00 8.13 

C.D. at 5% 2.66 2.36 0.44 0.28 0.14 0.10 0.07 0.05 

Sem± 0.91 0.81 0.15 0.09 0.04 0.034 0.001 0.01 

Here, Polyhouse conditions -T1 and Shade net house conditions - T2 

 
Table 2: Effect of protected conditions on physiological characteristics of oriental lily cv. White Cup. 

 

Treatments 
Chlorophyll content in leaves (mg/g fresh weight) Macronutrients (%) in leaves 

Chlorophyll a Chlorophyll b Total chlorophyll Nitrogen Phosphorus Potassium 

2016-17 

T1 0.713 0.368 1.214 3.21 0.26 3.08 

T2 0.703 0.303 1.025 3.09 0.20 3.11 

C.D. at 5% 0.004 0.011 0.010 0.009 0.005 0.005 

Sem± 0.001 0.004 0.004 0.003 0.002 0.002 

2017-18 

T1 0.818 0.381 1.148 3.22 0.26 3.05 

T2 0.811 0.333 1.154 3.07 0.18 3.12 

C.D. at 5% 0.004 0.009 0.005 0.004 0.003 0.007 

Sem± 0.001 0.003 0.002 0.001 0.001 0.003 

Pooled mean data 

T1 0.765 0.375 1.181 3.21 0.26 3.06 

T2 0.757 0.318 1.089 3.08 0.19 3.11 

C.D. at 5% 0.003 0.008 0.006 0.005 0.001 0.003 

Sem± 0.001 0.003 0.002 0.002 0.000 0.001 

Here, Polyho use conditions -T1 and Shade net house conditions - T2 
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Fig 1: Average difference between pooled temperature (maximum & minimum) & relative humidity (maximum & minimum) of  

 inside polyhouse & shade net house conditions during the year 2016-17 & 2017-18. 

 

 
 

Fig 2: Plant height at 60 days after bulb sprouting of oriental lily under protected condition during both year as well as pooled data. 

 

 
 

Fig 3: Days taken from bud initiation to spike harvesting of oriental lily under protected condition during both year as well as pooled data. 
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Fig 4: Days taken to spike harvesting of oriental lily under protected condition during both year as well as pooled data. 

 

 
 

Fig 5: Length of basal bud of oriental lily under protected condition during both year & pooled data 

 

 
 

Fig 6: Length of upper bud of oriental lily under protected condition during both year & pooled data. 
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Fig 7: Diameter of basal bud of oriental lily under protected condition during both year & pooled data 

 

 
 

Fig 8: Diameter of upper bud of oriental lily under protected condition during both year & pooled data. 

 

 
 

Fig 9: Diameter of basal flower of oriental lily under protected condition during both year & pooled data 
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Fig 10: Diameter of upper flower of oriental lily under protected condition during both year & pooled data of both years 

 

Conclusion 

Based on two-year data (i.e., 2016-17 & 017-18) as well as 

pooled data of both year, it may conclude that vegetative 

parameters were found superior under shade net conditions 

while flower quality characters were found appreciable under 

polyhouse & shade net house conditions. Therefore, 

considering that a polyhouse conditions have recommended 

for early flower production with better flower quality of 

oriental lily. 
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