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 The aim of the study is to evaluate the effects of planting density and growth 
bed on growth and flowering of snapdragon. Different substrates including 
cocopeat+pearlit (40, 60%), cocopeat + pearlit + vermicompost (20, 60, 20%), 
cocopeat + pearlit + vermicompost (10, 60, 30%), pearlit +  vermicompost (60, 
40%),  farm soil (100%), farm soil + vermicompost (80, 20%), farm soil+ 
vermicompost (70, 30%) and farm soil+ vermicompost (60, 40%) with density 
one and three plant in each pot were used. The experiment was carried out in 
completely randomized design. Each treatment was consisted of 1 or 3 plants 
and was replicated thrice. The data for parameters analyzed statistically showed 
significant effect of media combinations and density. Regarded parameters of 
growth and flowering such as flower length (cm), flower diameter (cm), root 
length (cm), stem length (cm), fresh weight (g) and longevity (day) exhibited 
the best media are the media that content 20%-40% vermicompost in 
compounding with soil (T: 7) or perlit except longevity that in medium content 
20% vermicompost with 60% perlit showed the most amount. 
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INTRODUCTION 

 
Antirrhinum majus L. belongs to family Scrophu-

lariaceae is native of Mediterranean region.  Currently, 36 
species and 20, 000 cultivars of Antirrhinum have been 
renowned (Wang and Konow, 1999). It is commonly 
known as “Snapdragon” as its hinged flowers open and 
close like the mouth of a dragon when pinched at the sides 
with thumb. Snapdragon cultivars are classified on the 
basis of their growth and flowering response to day length 
and temperature (Rogers 1992). Potting media plays a key 
role in quality and production of flowering plants. Natural 
soil and peat are the most used growing substrates for the 
container production of annual and perennial ornamental 
plants (Tariq et al., 2012). Potting media containing peat 
is commercially an expensive and non-reusable 
component but developing inexpensive alternatives by the 
use of nutrient-rich organic media can potentially result in 
reduction of fertilization and irrigation rates as well as 
decrease in nursery costs (Wilson et al., 2002).  

 Peat is the most widely used substrate for potted 
plant production in nurseries and it accounts for a 
significant portion of the material used to grow potted 
plants (Ribeiro et al., 2007). Growing flower crops 
compared to traditional crops provides more marketing at 
both small and large scale for growers and it is becoming 

more selective choice now a days. Globally, horticultural 
crops are cultivated in more than 140 countries (Grigatti, 
2008).  

 Organic materials from agriculture, forestry, green 
areas, and livestock farming as well as residues from 
municipal and industrial waste are rich sources of 
different nutrients (Fitzpatrick, 1982) and all have been 
strongly recommended to use as renewable resources in 
pot production, an effort that would help to palliate their 
harmful impacts on local and global environmental 
degradation (Ribeiro et al., 2007; Bulluck and Ristaino, 
2002; Mehmood et al., 2013). 

The objectives of this study were to: 1) compare the 
quality of snapdragons grown in different growth medium; 
and 2) determine the effect of density plant in a pot on 
quality. 

 
MATERIALS AND METHODS 

 
The experiments were carried out on snapdragon 

cultivation in order to evaluate how different potting 
media and density affect of on vegetative and the flower 
characters of Antirrhinum majus L., are during November 
to April 2013-2014, at an experimental greenhouse of the 
plant production department, Imam Khomeini higher 
educational center Karaj, Iran. 
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Pots of 20 cm were thoroughly filled with substrates 
according to treatments and three weeks old seedlings 
were transplanted. Substrate samples from each treatment 
were collected for morphological evaluation. The 
experiment was carried out in Completely Randomized 
Design. The different treatments with composition applied 
been appeared in table 1. 

Data regarding all the growth indices was collected 
during research period. Plants were uprooted carefully and 
washed with tap water then with distilled water to record 
the following morphological attributes including: stem 
height (cm), number of flower bud opening, fresh weight 
(g), flower stem diameter (cm), flower length (cm),root 
length (cm), longevity (day).  

The experimental plots were arranged following a 
completely randomized design, and analysis of variance 
was performed on the collected data by one way ANOVA 
using Mminitab® release 13.2 (Minitab Inc). 

 
RESULTS 

 
The experiment results showed the effect of density 

and growth medium on characters evaluated of 
snapdragon is significant, of course not about all of them. 
The effect of density factor on stem length and flower 
length and also growth bed on stem length was not 
detected significantly. Based on the results flower 
diameter (P<0.05), root length fresh weight and longevity 
(P<0.01) were influenced by planting density (table 1). 
The effect of growing medium on flower diameter, root 
length,  stem  length  longevity  (P<0.01) and fresh weight  

(P<0.05) were showed in table 1. The interaction between 
the effects of density and growth medium was not 
significant about flower length, stem length and longevity, 
however their effects were observed on flower diameter, 
fresh weight (P<0.01) and fresh weight (P<0.05) 
significantly. Except flower diameter, the other characters 
in low density showed higher amount (table 2). 

 
DISCUSSION 

 
Comparing the results obtained in different growth 

media exhibited the highest level of flower diameter, root 
length, stem length, fresh weight and longevity were 
determined in media content soil and medium 2 (content 
20% cocopeat + 60% perlit  + 20% vermicompost), media 
4, 6 (content 60% perlit + 40% vermicompost and 70% 
soil + 30% vermicompost), in medium 1, 2 (10% cocopeat 
+ 60% perlit + 30% vermicompost and 20% cocopeat + 
60% perlit + 20% vermicompost), in medium 3 and in 
medium 2, respectively (table 3). Considering the effect of 
density and medium together showed the highest level of 
flower diameter, root length, stem length, fresh weight 
and longevity were measured in medium 5 with density 
one plant in each pot, medium 7 with one plant in each pot 
and medium 8 with 3 plant in each pot, medium 4 with 
density one, medium 2 with density one, medium 3 with 
density one and medium 2 with density 1, respectively 
(table 4, figures 1-6). Potting soil mixtures are the most 
important factors for the quality production of flowers in 
floriculture. Ornamental floral species tend to have a 
higher global demand, depending on people’s preferences

 
Table 1: Composition of different treatments 

Growth medium Composition  Growth medium Composition  
M1 cocopeat+pearlit (40, 60%) M5 Farm soil (100%) 
M2 cocopeat+pearlit+vermicompost (20, 60, 20%) M6 Farm soil+Vermicompost (80, 20%)  
M3 cocopeat+pearlit+vermicompost (10, 60, 30%) M7 Farm soil+Vermicompost (70, 30%)  
M4 pearlit+vermicompost (60, 40%) M8 Farm soil+Vermicompost (60, 40%)  

 
Table 2: Analysis of variance of different treatments 

Changes 
resources 

df  Flower 
length(cm) 

Flower diameter 
(cm) 

Root length 
(cm) 

Stem length 
(cm) 

Fresh weight 
(g) 

Longevity 
(day) 

Density  1 0.158ns 12.875* 211.536** 0.621ns 1421.1** 84.021** 
Growth medium 7 0.230ns 20.302** 21.796** 292.728** 63.2* 20.463** 
Den.×Growth M.  7 0.335ns 12.240** 11.046* 110.415ns 259.2** 1.491ns 
Error 32 0.184 2.869 4.61 64.828 22.9 1.143 
CV  10.7 17.1 10.7 13.5 19.2 13.9 

 
Table 3: The effect of density on the flower characters 

Density Flower length 
(cm) 

Flower diameter  
(cm) 

Root length  
(cm) 

Stem length 
(cm) 

Fresh weight 
(g) 

Longevity 
(day) 

D1 3.9a 9.4b 23.0a 59.6a 29.1a 9.7a 
D2 4.0a 10.5a 18.8b 59.5a 18.3b 7.0b 

 
Table 4: The effect of growth medium on the flower characters 

Growth medium  Flower 
length(cm) 

Flower diameter 
(cm) 

Root length 
(cm) 

Stem length 
(cm) 

Fresh 
weight (g) 

Longevity 
(day) 

10%co+60%per+30%ver 3.8b 8.3b 19.4c 67.2a 24.3bc 8.5bc 
20%co+60%per+20%ver 4.0ab 12.1a 19.5c 68.2a 19.0d 12.3a 
40%co+60%per 3.9ab 7.9b 21.8ab 50.0d 34.8a 7.9cd 
60%per+40%ver 3.8b 7.5b 23.6a 66.6ab 24.9bc 7.6d 
60%soil+40%ver 4.3a 10.8a 21.8ab 53.2cd 26.8b 7.5d 
70%soil+30%ver 3.9ab 10.8a 22.5a 56.8cd 22.3cd 8.3cd 
80%soil+20%ver 4.0ab 11.6a 20.3bc 52.0d 20.8cd 5.9e
Soil 4.2a 10.8a 18.3c 59.8bc 18.5d 9.1b 
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Table 5: The effect of growth medium and density together on the flower characters 
Growth medium Density Flower 

length(cm) 
Flower 

diameter (cm) 
Root length 

(cm) 
Stem 

length (cm) 
Fresh weight 

(g) 
Longevity 

(day) 
10%co+60%per+30%ver D1 

D2 
3.9abc 
3.6bc 

7.5g 
9.0ef 

22.3b 
16.5e 

68.3a 
66.0a 

28.0bc 
20.7de 

10.0b 
7.0de 

20%co+60%per+20%ver D1 
D2 

4.1abc 
3.9abc 

12.0b 
12.2b 

20.7bc 
18.3de 

69.3a 
67.0a 

19.7de 
18.3e 

13.7a 
11.0b 

40%co+60%per 
 

D1 
D2 

3.5c 
4.5a 

7.5g 
8.3fg 

22.7b 
20.5bc 

42.3d 
61.5ab 

44.3a 
20.5de 

8.7cd 
6.8fg 

60%per+40%ver 
 

D1 
D2 

3.6bc 
4.0abc

5.7h 
8.9ef

26.7a 
21.3bc

67.3a 
66.0a

25.7cd 
25.3cd 

8.7cd 
6.8fg

60%soil+40%ver 
 

D1 
D2 

4.6a 
4.1abc 

11.0bc 
10.7cd 

25.3a 
18.2de 

52.0c 
54.3bc 

43.3a 
10.3f 

8.3cd 
6.7fg 

70%soil+30%ver 
 

D1 
D2 

3.6bc 
4.2abc 

10.0de 
11.5bc 

25.7a 
19.3cd 

62.0ab 
51.7c 

21.7de 
23.0de 

10.7b 
5.8gh 

80%soil+20%ver 
 

D1 
D2 

3.9abc 
4.0abc 

13.7a 
9.5e 

22.6b 
18.0de 

50.7c 
53.3c 

31.7b 
9.8f 

7.3de 
4.5h 

Soil 
 

D1 
D2 

4.3abc 
4.0abc 

8.0fg 
13.7a 

18.3de 
18.3de 

64.7a 
55.0bc 

18.7e 
18.3e 

10.3b 
7.8de 

 

 
 
Fig. 1: The effect of interaction density and growth medium on 
flower length 
   

 
 
Fig. 2: The effect of interaction density and growth medium on 
flower diameter 
   

 
 
Fig. 3: The effect of interaction density and growth medium on 
root length 

 
 
Fig. 4: The effect of interaction density and growth medium on 
stem length 
 

 
 
Fig. 5: The effect of interaction density and growth medium on 
fresh weight 
   

 
 
Fig. 6: The effect of interaction density and growth medium on 
longevity 
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(Kashihara et al., 2011). Correct combination of 
substrates for growing media to optimize plant growth is 
demanding and represents the cost production about 4-6% 
for bedding plants (Khan et al., 2012). 
 
Conclusions 

Considering the evaluated parameters of the 
treatments (planting density, growth medium and 
interaction between them) revealed that whenever 
planting density has increased, most of the characters that 
regarded as the indexes flower quality have decreased. 
According to the results of the characters levels, it seems 
that the media that consist of 20%- 40% vermicompost in 
combination with soil (M7) or perlit are the best, of course 
the highest longevity was recorded in medium including 
20% vermicompost with 60% perlit (M2). Fresh weight in 
medium of 40% cocopeat +60% perlit exhibited the best 
condition for providing bed humidity. 

 
REFERENCES 

 
Bulluck J and JB Ristaino, 2002. Effect of synthetic and 

organic soil fertility amendments on southern blight, 
soil microbial communities, and yield of processing 
tomatoes. Phytopathol, 92: 181-189.  

Fitzpatrick G E, 1986. Sludge processing effects on 
compost quality. BioCycle, 27: 32-35.  

Grigatti M, 2008. Growth and nutritional status of 
bedding plants on compost-based growing media. 
Acta Hortic, 779: 607-614.  

Kashihara Y, K Shinoda, N Murata, H Araki and Y 
Hoshino,  2011.  Evaluation  of the horticultural traits  
 

of genus Alstroemeria and genus Bomarea 
(Alstroemeriaceae). Turkish J Bot, 3: 239-245.  

Khan, Z, SA Tiyagi, I Mahmood and R Rizvi, 2012. 
Effects of N fertilization, organic matter and 
biofertilizers on the growth and yield of chili in 
relation to management of plant-parasitic nematodes. 
Turkish J Bot, 36: 73-81.  

Mehmood T, W Ahmad, KS Ahmad Shafi, MA Shehzad 
and MA Sarwar, 2013. Comparative Effect of 
Different Potting Media on Vegetative and 
Reproductive Growth of Floral Shower (Antirrhinum 
majus L.). Univer J Plant Sci, 1: 104-111. 

Ribeiro HM, AM Romero, H Pereira, P Borges, F Cabral 
and E Vaconcelos, 2007. Evaluation of a compost 
obtained from forestry wastes and solid phase of pig 
slurry as a substrate for seedlings production. Biores 
Technol, 98: 3294-3297.  

Rogers MN, 1992. Snapdragons. In: Introduction to 
Floriculture. 2nd Ed., R. A. Larson. Academic Press, 
New York, 93-112.  

Tariq U, S Rehman, MK Aslam, A Younis, M Yaseen and 
M Ahsan, 2012. Agricultural and municipal waste as 
potting media components for the growth and 
flowering of Dahlia hortensis ‘Figaro’. Turkish J Bot, 
36: 378-38.  

Wang T and EA Konow, 1999. Fertilizer source and 
medium composition growth of Moth Orchid. Hortic 
Sci, 34: 515-520,  

Wilson SB, PJ Stoffella and DA Graetz, 2002. 
Development of compost based media for 
containerized perennials. Sci Hortic, 93: 311-320. 

 


