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Abstract

An experiment entitled “Standardization of Growing Media for Pot Culture of Crown Lily (Fritillaria imperialis L.)’’ was carried 
out at the Floricultural experimental field SKUAST-K during the year 2017-18. The investigation involved 11 treatment combinations 
(T1= Soil/control, T2= Soil + Sand 1:1, T3 = Soil + Sand 2:1, T4 = Soil +Sand +FYM 1:1:1, T5 = Soil + Sand + FYM 1:1:2, T6 = Soil +Sand + 
Vermicompost 1:1:1, T7 = Soil + Sand + Vermicompost 1:1:2, T8 = Soil +Sand + Sheep manure 1:1:1, T9 = Soil + Sand + Sheep manure 
1:1:2, T10 = Soil + Sand + Forest litter 1:1:1 and T11 = Soil +Sand + Forest litter 1:1:2) laid out in triplicate Completely Randomized De-
sign (CRD). The results of the study revealed that the treatment T11 (Soil +Sand + Forest litter 1:1:2) significantly improved vegetative, 
floral and yield attributes of crown lily. Maximum plant height (73.47 cm), number of leaves plant-1 (63.33), floret length (5.87 cm), 
weight of main bulb (149.25 g), number of bulblets per bulb (2.00) was recorded in treatment T11 (Soil +Sand + Forest litter 1:1:2) 
while as the minimum plant height (61.00 cm), number of leaves plant-1 (50), floret length (4.33 cm), weight of main bulb (141. g), 
number of bulblets bulb-1 (1.00) was recorded in treatment T1 (control/Soil). 
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Introduction
Fritillaria imperialis L. is by far the most well-known species 

and the most impressive perennial bulbous flowering plant. It is 
native to locations such as Turkey, Iraq, Iran, Afghanistan, Pakistan 
and Himalayan foot hills including Kashmir valley [10]. Crown im-
perial reaches up to 100-110cm tall with a thick, stout, upright, 
ramrod-straight flowering stem bearing lance-shaped, glossy 
leaves with wavy margins around the lower half of the stem. Each 
stem is topped by spectacular clusters of orange, yellow or red 
pendant bell shaped flowers with a crown of small leaves. The 
common name, tears of Mary refers to the drops of nectar at the 
base of each petal, Christian tradition tells that of all the flowers, 

only the proud crown imperial refused to bow its head at the cru-
cifixion it has bowed and wept ever since. The flowers emit a dis-
tinctly foxy smell that's reputed to repel mice and moles.

The genus Fritillaria belongs to the subclass Monocotyledonae 
and family Liliaceae. The genus includes about 100 species native 
to temperate climatic zones of the Northern Hemisphere [6]. Crown 
lily has big and attractive bell-shaped florets, so it is being used as 
a cut flower, pot plant and in landscape design and has revealed 
a great commercial potential [5]. Crown lily is also having high 
medicinal properties. The bulbs are diuretic and emollient. Bulbs 
are regarded as a natural resource in the medical sector because 
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they contain steroids, which are effective substances [3]. Its bulb 
is an important source of anti-tussive, expectorant and anti-hyper-
tensive drugs and has high starch content so can be considered as 
new starch source for the food and medicine industry [11] and is an 
important source of steroidal alkaloids which have cholinesterase 
inhibiting role [2]. Use of suitable growing media or substrates is 
essential for the production of quality horticultural crops. Increas-
ing utilization of available land for physical and infrastructural de-
velopment rapidly declines the supply of quality top Soil and thus 
promoting the utilization of Soilless materials in the production of 
horticultural crops [1].

There is absolutely no data available with regard to suitable 
growing media that could augment better productivity of the crop 
in pot culture. The growing media which is an important determi-
nant of productivity in pot culture still remains to be standardized. 
Keeping in view the above facts, the present investigation was pro-
posed to carry out with the following objective: To find out suitable 
growing media for growth and flowering on pot culture of Crown 
lily (Fritillaria imperialis L.).

Material and Methods
A field experiment was carried out at the floriculture experi-

mental field, Sher-e-Kashmir University of Agricultural Sciences 
and Technology of Kashmir, Shalimar Srinagar, during the year 
2017-18. In the investigation, different growing media were pre-
pared using Sand, Soil, Farm Yard Manure, Forest litter, Sheep ma-
nure and Vermicompost in different proportions (T1= Soil/control, 
T2= Soil + Sand 1:1, T3 = Soil + Sand 2:1, T4 = Soil +Sand +FYM 1:1:1, 
T5 = Soil + Sand + FYM 1:1:2, T6 = Soil +Sand + Vermicompost 1:1:1, 
T7 = Soil + Sand + Vermicompost 1:1:2, T8 = Soil +Sand + Sheep ma-
nure 1:1:1, T9 = Soil + Sand + Sheep manure 1:1:2, T10 = Soil + Sand + 
Forest litter 1:1:1 and T11 = Soil +Sand + Forest litter 1:1:2). Experi-
ment was laid out in a randomized block design with three replica-
tions. Bulbs were planted in pots, uniform sized Fritillaria bulbs 
were selected for the experimentation. Before planting, bulbs were 
treated in a solution comprising of Bavistin (0.1%) and Dithane 
M-45 (0.2 %) for 30 minutes. The excess water is drained out and 
bulbs were planted at a depth of 10-12cm with 1 bulb per pot. The 
optimum moisture level was maintained in the medium by spray-
ing water depending on the requirement. Uniform cultural practic-
es were followed during experiment. Observations were recorded 
carefully for the flowering and corm parameters and subjected to 
statistical analysis.

Results and Discussion
All the vegetative, flowering and bulb parameters were signifi-

cantly influenced by different treatments, with regard to vegetative 
growth like plant height, number of leaves /plant, leaf area, stalk 
thickness and bulb sprouting of the crop. The appraisal of data 
recorded revealed that among all the treatments, treatment T11 
(1 Soil +1 Sand + 2 Forest litter) significantly influenced the veg-
etative parameters as depicted by their highest numerical values 
(Table 1). The results of influences the growth of fritillary with the 
Forest litter might be due to the fact that the crop is phylogeniti-
cally adapted to the wild climate of coniferous Forests. Forest litter 
acts as an excellent growing media in terms of holding moisture, 
improving the porosity of Soil and harbouring the symbiotic mi-
croorganisms and Soil arthropods. The complexity of the bulb and 
Forest Soil/litter relationship is yet to be unravelled. The probable 
reasons of hassle-free growing of Fritillaria imperialis L. in Forest 
litter might be also due to the symbiotic relationship of crop bulb 
with the surrounding media, as its well-known that the bulbs of 
Fritillaria imperialis L. are exuding some chemicals those might 
be beneficial in improving the Soil microbe/arthropod quantum 
hence the results. Furthermore, Forest ecosystem arthropod com-
munities play a vital role in decomposition and production of hu-
mus [4,5]. Humus is considered an important media for bulbous 
growth this might have influenced the sturdy vegetative growth of 
Fritillaria imperialis L.

While comparing the results of different growing media on flo-
ral and seed characteristics of Fritillaria imperialis L., astonishingly 

Treatment
Days to Bulb 

Sprouting 
(mean)

Plant Height at 
Flowering (cm)

No. of 
leaves 
plant-1

Leaf 
area 

(cm2)
T1 156.33 61.00 50.00 2995.00

T2 152.50 61.67 52.00 3004.33
T3 151.00 62.67 53.00 3006.20
T4 148.33 64.88 53.33 3009.43
T5 147.00 66.45 54.00 3027.33
T6 149.00 68.60 60.00 3052.67
T7 146.50 69.18 63.00 3068.33
T8 148.00 67.90 60.33 3051.00
T9 147.00 68.50 62.00 3053.33
T10 150.67 68.78 61.33 3052.60
T11 146.00 73.47 63.33 3070.00
C.D (p ≤ 
0.05) 3.96 3.15 2.30 4.26

Table 1: Effect of growing media on vegetative of Fritillaria  
imperialis L.
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to our results the impact of treatment T11 (1 Soil +1 Sand + 2 Forest 
litter) was significant in influencing the floral and seed attributes 
of Fritillaria imperialis L. viz., days to floral bud emergence, days 
to flower opening, number of florets/plant, inflorescence diameter, 
floret diameter/length, days to senescence, presentability and seed 
set (Table 2). The sturdy growth and vigour of the crop were re-
corded among the treatment having more Forest litter (T11). The 
tendency of more vigoursity increases with increased partiality of 
shade. The results reflect the fact that the crop Fritillaria imperialis 
L. is more adapted to grow freely under its corresponding natu-

ral habitat and climate conditions. The results indicated the crop 
specificity towards the edaphic conditions. The improved results of 
floral and seed parameters are reflected to the fact that the organ-
isms (especially geophytes) are more responsive when subjected 
to the natural culturing media (Forest Soil), this perhaps might be 
due to the complex physiological and chemical interaction between 
the underground growth and the composition of the active ingre-
dients present within the potting/culturing media. The complexity 
of bulb physiology and mechanism of its corresponding interaction 
with the growing media need to be discussed and elaborated fur-
ther. 

Treatment 
codes

Stalk  
thickness 

(cm)

Days took to 
floral bud 

appearance

Days to 
flower 

opening

No. of 
florets

Inflorescence 
diameter (cm)

Floret 
diameter 

(cm)

Floret 
length (cm) 

mean

Present-
ability score                       
(out of 100)

Days to 
senescence   

(flower)
T1 1.34 172 186.02 3.33 7.3 4.98 4.33 73.2 16.67
T2 1.53 171.33 184.17 4 7.84 4.57 5.13 73.6 17.33
T3 1.61 170.33 183.71 4.66 8.57 4.38 5.16 74 18.5
T4 1.67 166.67 181.23 5 9.13 4.35 5.17 76.43 18.33
T5 1.74 166.67 179.78 5.33 9.3 4.06 5.76 78.43 19.17
T6 1.74 167 178.51 5.33 9.21 4.11 5.59 77.5 18.83
T7 1.88 165.33 174.44 6 10.33 3.86 5.79 83.37 21.83
T8 1.51 167 180.02 5.67 9.8 4.17 5.64 77.77 18.5
T9 1.42 165.67 177 6 10.13 3.87 5.74 79.4 19.5
T10 1.55 166.33 178.67 5.33 9.33 4.07 5.36 78.43 19.33
T11 1.92 164 174.16 6.67 10.57 3.33 5.87 84.2 22.33
C.D (p ≤ 
0.05) 0.249 0.07 0.34 0.785 0.153 0.7 0.716 0.47 0.756

Table 2: Effect of growing media on floral characters of Fritillaria imperialis.

Taking into consideration the economic importance of Fritil-
laria imperialis L. bulbs as indicated by the fact that a single bulb 
price ranges from 150-200 INR in Indian and as well as in Kashmir 
markets. The investigation was further extended to evaluate the 
response of Fritillaria imperialis L. bulbs towards different propor-
tions and the type of growing/potting media. The investigation is 
first of its kind to be evaluated under Kashmir conditions. To our 
observation, the rate of multiplication, size and weight of bulbs 
were significantly impacted when the crop was subject to growing 
media containing 1 Soil +1 Sand + 2 Forest litter (T11) (Table 3). 
It’s noteworthy that the results may seem statistically significant 
but while comparing to the same treatment the improvement in the 
aforementioned observations was seen beyond the normal under 
shade conditions. Thus to our opinion, the growth and bulb pro-

duction of Fritillaria imperialis L. could be further improved if the 
crop is subjected to an artificial or natural shade. Furthermore, the 
physical properties of Forest litter (like movement of water in both 
vertical and horizontal direction, water retention capacity, nutrient 
status, porosity and the presence of some beneficial microorgan-
isms and arthropods) and the intrinsic relationship between the 
bulb and media are having a tremendous influence on any geo-
phytes especially the Fritillaria imperialis L. crop. Soil microbial 
activity and biomass varies with crop species and is dependent on 
various factors like Soil moisture, temperature, Soil texture, organ-
ic matter content etc. [9]. Furthermore, the presence of dissolved 
organic matter (DOM) Forest Soils plays an important role in cy-
cling and availability of nutrients to plants [8], consequently all 
these factors might have contributed to improved yield attributes. 
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Furthermore, Fritillaria growing in media containing Forest litter 
showed the increased leaf area as well as leaf thickness, therefore, 
producing more photo-assimilates and thus total photosynthetic 
capacity might have also provided greater photosynthates to the 
bulb and helpful in increasing the number as well as the fresh 
weight of the bulbs.

Treatment 
codes

Number of 
seeds set   per 
plant (Mean)

Bulb 
weight 

(g)

Bulb size 
(cm)

Number  
of bulbs

T1 626.33 141 6.37 1
T2 634.67 140.33 6.66 1
T3 639.67 143.13 6.68 1.33
T4 641.03 145.03 6.53 1
T5 651.67 146.67 6.59 1.33
T6 659.33 145.07 6.7 1.33
T7 701.33 148.63 6.97 1.67
T8 691 144.24 6.43 1.33
T9 685.19 147.29 6.8 1.33
T10 687.48 146.79 6.79 1
T11 701.65 149.25 7.22 2
C.D (p ≤ 0.05) 7.97 3.87 0.401 0.55

Table 3: Effect of growing media on yield characters of Fritillaria 
imperialis L.
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Figure 1: General view of trial.

Figure 2: Flower bud emergence.

Figure 3: Seed of Fritillaria Imperialis.

Figure 4: Flowering stage of crop.
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Conclusion
Based upon the study i.e., “To find out suitable growing media 

for growth and flowering on pot culture of Crown lily (Fritillaria 
imperialis L.)” it is concluded that the treatment T11 (Soil+ Sand + 
Forest litter; 1:1:2; v/v) resulted in sturdy vegetative growth, qual-
ity floral attributes and higher bulb yield in Fritillaria imperialis L.
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