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Evaluation of combined effect of organic manure and 

biofertilizers on growth and floral attribute of 

chrysanthemum (Dendranthema grandiflora Tzelev) cv. 

Maa white in Pot culture 

 
Payal Sahu, T Tirkey and Jitendra Kumar Sahu 

 
Abstract 
The present experiment entitled “Evaluation of combined effect of organic manure and biofertilizers on 

growth and floral attribute of Chrysanthemum (Dendranthema grandiflora. Tzelev) cv. Maa White in pot 

culture” was conducted at Horticulture nursery and Floriculture laboratory, Department of Floriculture 

and Landscape Architecture, College of Agriculture, IGKV, Raipur, Chhattisgarh during 2019-20 in 

Completely Randomized Design (CRD) with nine treatments and three replication constituting various 

organic manures and inorganic manures as control. 

Although implementation of T9 (Vermicompost + Azospirillum + Azotobacter + Phosphate Solubilizing 

Bacteria + 50% RDF) nutrient combination in potted chrysanthemum showed minimal days to first bud 

appearance although it significantly increased the majority of characters. Therefore, it may be inferred 

that for organic treatments, T9 treatment is found to be superior and it could be proposed for 

chrysanthemum pot culture combined with different nutrient combinations. 

 

Keywords: chrysanthemum, Dendranthema grandiflora, combination of different nutrients 

 

Introduction 

Plant Chrysanthemum (Dendranthema grandiflora Tzvelev) belongs to family Asteraceae, 

originated from Asia and North Eastern Europe. This flower known to be a delightful and 

serve as oldest exquisite flower. “Queen of East” is the title given to this flower. 

Phenotypically this plant is tall, stand upright erectly and can be used as border crop. It is an 

open pollinated crop with chromosome number, 2n = 36, 45, 47, 51. This flower is as 

important as rose commercially as it stands next after rose. Conventionally, production in 

flowers being increased by the use of massive use of high yielding varieties and incorporating 

heavy doses of chemical fertilizer in the recent decades. However, this has resulted in 

deterioration of physio-chemical properties of soil, increased pollution of soil and water bodies 

eventually leading it difficult to sustain profitable farming. As we know that high yielding 

varieties can grow well only in healthy soils, hence it is important for the farmers to maintain 

productive soils for benefit in flower production. Starter solutions are dilute solutions of 

fertilizer or manures applied to plants at time of transplanting. Therefore, we are now diverting 

our mind towards the use of mixtures providing organic minerals like farmyard manure, 

compost of earthworm and biofertilizers like Azospirillum and Phosphate Solubilizing Bacteria 

(PSB). To obtain the ample increase in yield and quality measures of flower. In 

chrysanthemum, the use of bio- fertilizers viz., Azospirillum and Phospho-bacteria mixed with 

organic manures with optimum amount of use of chemical fertilizers or even avoiding the use 

of them, may be one of the most important management approaches.  

 

Materials and Methods 

The present investigation was conducted at the Department of Floriculture and Landscape 

Architecture, College of Agriculture, Indira Gandhi Krishi Vishwavidyalaya, Raipur, 

Chhattisgarh during winter season of the year 2019-20. The experiment was laid out in 

completely randomized design with 3 replication and 9 treatment combinations. The details of 

the treatments applied in the present investigation are as under:  
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Table 1: Treatment Details 

 

S. No. Notation Treatments 

1 T1 100% Recommended dose of fertilizer 

2 T2 Mushroom Waste + 50% Recommended dose of fertilizer 

3 T3 FYM + 50% Recommended dose of fertilizer 

4 T4 Cocopeat + 50% Recommended dose of fertilizer 

5 T5 Vermicompost + 50% Recommended dose of fertilizer 

6 T6 Mushroom Waste + Azospirillum + Azotobacter + PSB+ 50% RDF 

7 T7 FYM + Azospirillum + Azotobacter + PSB+ 50% RDF 

8 T8 Cocopeat + Azospirillum + Azotobacter + PSB+ 50% RDF 

9 T9 Vermicompost + Azospirillum + Azotobacter + PSB+ 50% RDF 

 

Where, 

T1 proposed as control 

RDF-Recommended Dose of Fertilizer 

PSB-Phosphorus Solubilizing Bacteria 
 

After filling the pots with growing media containing soil and 
growing media in 2:1 ratio, the rooted cuttings of 
chrysanthemum plants (cv. Maa white) was planted in pots. 
Watering was done just after planting and subsequent 
irrigation was given at alternate days throughout the entire 
crop period through water can. During the entire crop period, 
cultural operations were done as and when required. These 
mixtures were prepared at the time of transplanting. Solution 
of PSB was prepared by mixing 5 g of PSB, Azotobacter, 
Azospirillum, in 1 liter of water. It was directly applied in the 
growing media in pots at the rate of 50 ml per pot. In total 135 
pots these biofertilizer mixture was applied and T1 was used 
as controlled in which only recommended dose of fertilizer 
was used. Five plants was selected at random from each 
treatment and tagged for recording the observations. 
Observations should be recorded as per as appropriate 
method. Required observations was recorded from each 
replication of different treatments and average value was 
calculated. The analysis of variance for experimental design 
was carried out for all the characters under study. 
 

Results and Discussion  
The experimental findings obtained from the present study 
have been discussed here in following heads: 
 

Effect on growth parameters 
The data pertaining to various growth characters viz., plant 
height (cm), number of primary and secondary branches per 
plant, number of leaves and plant spread (cm) clearly 
indicated that the chrysanthemum plant showed significant 
response and presented in Table 2 and 3.  
 The treatment effect showed significant effect on plant 

height at (20, 40 and 60 DAP). Remarkably tallest plant 
(14.40, 28.80 and 32.60 cm) was observed on plants 
applied with treatment T9 (Vermicompost + Azospirillum 
+ Azotobacter + PSB+ 50% RDF) at 20, 40 and 60 DAP 
respectively. Whereas, the lowest plant height (12.30, 
23.20 and 26.20 cm) noted in treatment T1 (100% 
Recommended dose of fertilizer) as different combination 
of nutrients in 20, 40 and 60 DAP respectively. 

 The treatment effect showed significant effect on number 
of primary branches at initial stage (20, 40 and 60 DAP). 
Maximum number of primary branches (5.40, 6.90 and 
8.80) was recorded on application of treatment T9 
(Vermicompost + Azospirillum + Azotobacter + PSB + 
50% RDF) at 20, 40 and 60 DAP respectively. Whereas, 
minimum number of primary branches per plant (3.10, 
5.20 and 7.30) observed with application of treatment T1 
(100% Recommended dose of fertilizer) at 20, 40 and 60 

DAP respectively. 
 Maximum number of secondary branches per plant 

(10.80, 13.80 and 17.70) was noted on application of 
treatment T9 (Vermicompost + Azospirillum + 
Azotobacter + PSB+ 50% RDF) at 20, 40 and 60 DAP 
respectively. Minimum number of secondary branches 
per plant (6.20, 10.40 and 14.60) was observed with 
application of treatment T1 (100% Recommended dose of 
fertilizer) at 20, 40 and 60 DAP respectively. 

 Application of different combination of nutrients showed 
significant effect on number of leaves at initial stage (20, 
40 and 60 DAP). Maximum number of leaves per plant 
(27.90, 36.90 and 41.00) was noted on application of 
treatment T9 (Vermicompost + Azospirillum + 
Azotobacter + PSB+ 50% RDF) at 20, 40 and 60 DAP 
respectively. However, minimum number of leaves per 
plant (15.40, 23.70 and 26.10) was observed with 
application of treatment T1 (100% Recommended dose of 
fertilizer) at 20, 40 and 60 DAP respectively. 

 Maximum plant spread (24.40 cm) was noted on 
application of treatment T9 (Vermicompost + 
Azospirillum + Azotobacter + PSB+ 50% RDF) which 
was significantly superior over all the other treatments 
including control. Minimum plant spread (20.00 cm) was 
observed with application of treatment T1 (100% 
Recommended dose of fertilizer).  
 

The better performance in growth parameters may be because 
organic manures improves the micro flora, micronutrient 
availability and enzymatic activity, which might have 
augmented the plant growth. PSB makes fixed soil 
phosphorus available to plants and produces plant growth 
regulating substances, which promotes growth and 
development of the plant. Phosphobacteria enhances the cell 
division and cell enlargement, which might have stimulated 
plant growth. Biofertilizers like PSB provides an 
economically viable and ecological sound means of reducing 
or helping external input of chemical fertilizers. Increase in 
plant spread may also be due to enhanced photosynthetic 
activity and stimulation of branching resulting in more no. of 
primary and secondary branches, thereby, increasing the plant 
spread. These results are in close agreement with Warade et 
al. (2007) in dahlia, Lambat and Pal (2012) in rose, 
Mummigatti et al. (2011) and Bellubi et al. (2015) in 
chrysanthemum, Prem kumar et al. (2016) and Rongting J. et 
al. (2017) in chrysanthemum, and Patel et al. (2017) in rose. 
 

Effect on flowering and yield parameters 
The data pertaining to various flowering attributes clearly 
indicated that the chrysanthemum plant showed significant 
response and presented in Table 4 and 5. 

 Minimum day to first bud appearance (23.00 cm) was 
noted on application of treatment T9 (Vermicompost + 
Azospirillum + Azotobacter + PSB+ 50% RDF) which 
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was significantly superior over all the other treatments 
including control. Maximum day to first bud appearance 
(28.00 cm) was observed with application of treatment T1 

(100% Recommended dose of fertilizer).  

 There was significant variation on number of buds per 
plant due to the application of different combination of 
nutrients. Maximum number of buds per plant (10.81) 
was noted on application of treatmentT9 (Vermicompost 
+ Azospirillum + Azotobacter + PSB+ 50% RDF). 
Minimum number of buds per plant (7.53) was observed 
with application of treatment T1 (100% Recommended 
dose of fertilizer). 

 The minimum days for opening of first flower (26.30) 
was observed with application of treatment T9 
(Vermicompost + Azospirillum + Azotobacter + PSB + 
50% RDF). Maximum days for opening of first flower 
(29.70) was noted on application of treatment T1 (100% 
Recommended dose of fertilizer). 

 Highest number of flowers per plant (9.10) was noted on 
application of treatment T9 (Vermicompost + 
Azospirillum + Azotobacter + PSB+ 50% RDF) while 
lowest number of flowers per plant (5.90) was observed 
with application of treatment T1 (100% Recommended 
dose of fertilizer). 

 Maximum flower diameter (6.90 cm) was recorded at 
treatment T9 (Vermicompost + Azospirillum + 
Azotobacter + PSB+ 50% RDF). Whereas, minimum 
flower diameter (5.30 cm) was observed with application 
of treatment T1 (100% Recommended dose of fertilizer). 

 Treatment T9 (Vermicompost + Azospirillum + 
Azotobacter + PSB+ 50% RDF) recorded maximum 
average flower weight (5.70 g). Minimum flower weight 
(3.37 g) was observed with application of treatment T1 

(100% Recommended dose of fertilizer).  

 Maximum stalk length (9.20cm) was found at treatment 
T9 (Vermicompost + Azospirillum + Azotobacter + PSB+ 
50% RDF) which was at par with treatment T3, T5, T7, T8 
and it showed significant difference with rest of the 
treatments including control. However, minimum flower 
weight (8.30 cm) was observed with application of 
treatment T1 (100% Recommended dose of fertilizer) 

 Maximum flower yield per plant (49.10 g) was recorded 
with treatment T9 (Vermicompost + Azospirillum + 

Azotobacter + PSB+ 50% RDF). Whereas, minimum 
flower yield per plant (28.00 g) was recorded in the 
treatment T1 (100% Recommended dose of fertilizer).  

  Longer duration of flowering (50.60 days) was noted on 
application of treatment T9 (Vermicompost + 
Azospirillum + Azotobacter + PSB+ 50% RDF). Shortest 
duration of flowering (40.00 days) was recorded in the 
treatment T1 (100% Recommended dose of fertilizer). 

 
The greater number of buds might be due to possible role of 
Vermicompost, Azospirillum, Azotobacter, PSB, 50% RDF 
through better availability of micro-nutrients and enhanced 
nutritional uptake which might have resulted in more 
photosynthesis enhancing food accumulation and 
consequently formation of more number of flower buds. 
Balanced nutrition at optimum level might have caused 
increased physiological activity of plants, thereby increasing 
number of flower bud formed in plants. These results are in 
conformity with the findings of Patel et al. (2017) in rose, 
Awodun et al. (2018). Maximum number of flowers may be 
due to fast release of nutrients and the addition of organic 
nutrients increase moisture content of the soil and retained it 
for a longer duration. It also improved physical, chemical and 
microbial properties of soil and there by its productivity. The 
number of flowers per plant may have enhanced with the rise 
in the number of branches per plant and the impact of 
inoculants capable of providing phosphorus present in soil in 
order to increase the number of flowers per plant. Co-
inoculation of PSB with Azospirillum and Azotobacter in the 
form of starter solution might have mobilized phosphate to a 
significantly higher extent than individual treatment, possibly 
due to enhanced rhizospheric activity leading to the 
production of more number of flowers per plant. Higher yield 
per plant was obtained on the particular treatment due to 
increase in traits, which positively attributed longer nutrient 
availability to the plant because of supplementation of 
biofertilizer like PSB as well as organic manure like 
Azospirillum and Azotobacter. More or less the above 
findings are in agreement with the results of Doral et al. 
(2004) in gerbera, Kumar et al. (2006) in marigold, Awodun 
et al. (2007) in capsicum, Valia et al. (2011) in marigold and 
Kumar et al. (2014) in gladiolus and Patel et al. (2017) in 
rose. 

 
Table 2: Effect of different nutrient mixtures on number on plant height, no. of primary leaves and secondary leaves of chrysanthemum at 20, 40 

and 60 DAP 
 

Treatment 
Plant height (in cm) Number of pri. Leaves Number of sec. leaves 

20 DAP 40 DAP 60 DAP 20 DAP 40 DAP 60 DAP 20 DAP 40 DAP 60 DAP 

T1 12.30 23.20 26.20 3.10 5.20 7.30 6.20 10.40 14.60 

T2 12.60 23.80 27.30 3.30 6.10 8.60 6.60 12.30 17.20 

T3 13.07 23.80 27.80 4.20 6.10 7.80 8.50 12.20 15.60 

T4 12.87 25.50 28.20 4.50 5.90 7.80 9.00 11.90 15.70 

T5 13.87 24.40 28.50 4.60 6.00 8.20 9.30 12.10 16.40 

T6 13.86 24.10 28.20 4.70 5.90 7.60 9.50 11.80 15.20 

T7 14.20 28.60 31.90 5.20 6.70 8.30 10.40 13.40 17.40 

T8 13.96 23.60 28.80 4.70 5.80 7.80 9.40 11.50 15.50 

T9 14.40 28.80 32.60 5.40 6.90 8.80 10.80 13.80 17.70 

SEm± 0.33 0.57 0.63 0.28 0.14 0.24 0.11 0.26 0.12 

CD @ 5% 1.00 1.71 1.89 0.85 0.44 0.73 0.33 0.78 0.36 
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 Table 3: Effect of different nutrient mixtures on number of leaves per plant of chrysanthemum at 20, 40 and 60 DAP  

 

 Number of leaves 
Avg. plant spread 

Treatment 20 DAP 40 DAP 60 DAP 

T1 15.40 23.70 26.10 20.00 

T2 18.40 24.30 27.60 21.20 

T3 19.30 27.00 30.10 23.60 

T4 15.40 22.10 25.60 21.50 

T5 20.20 24.30 30.70 23.70 

T6 21.20 29.70 32.90 23.6 

T7 27.60 34.90 40.30 21.90 

T8 27.10 33.30 36.90 21.50 

T9 27.90 36.90 41.00 24.40 

SEm± 1.22 1.69 1.45 0.50 

CD @ 5% 3.65 5.03 4.32 1.49 

 
Table 4: Effect of different nutrient mixtures on following traits of chrysanthemum at 20, 40 and 60 DAP 

 

Treatments 
Avg. days to first flower bud 

appearance 

Avg. no. of buds per 

plant 

Avg. opening of first 

flower 

Avg. no. of flowers per 

plant 

Avg. flower diameter 

(cm) 

T1 28.00 7.53 29.70 5.90 5.30 

T2 25.30 8.87 29.30 6.00 5.50 

T3 26.30 8.96 29.00 6.80 6.10 

T4 24.30 8.70 29.50 6.70 5.40 

T5 25.30 9.60 28.00 7.07 6.60 

T6 25.00 9.33 27.70 7.66 6.40 

T7 23.60 9.87 27.30 8.70 6.80 

T8 23.80 8.47 27.50 8.30 6.30 

T9 23.00 10.81 26.30 9.10 6.90 

SEm± 0.89 0.31 0.96 0.42 0.20 

C.D. at 5% 2.64 0.92 2.85 1.25 0.60 

 
Table 5: Effect of different nutrient mixtures on following traits of chrysanthemum at 20, 40 and 60 DAP 

 

Treatments Avg. flower weight per plant (gm) Avg. flower stalk length(cm) Avg. flower yield per plant (g) Avg. duration of flowering 

T1 3.37 8.30 28.00 40.00 

T2 3.93 8.60 30.00 41.70 

T3 4.25 8.80 29.90 42.70 

T4 4.47 8.40 27.10 43.70 

T5 4.93 9.00 30.40 44.00 

T6 4.69 8.60 32.20 45.70 

T7 5.63 9.00 38.50 46.30 

T8 5.30 8.80 35.20 46.30 

T9 5.70 9.20 49.10 50.70 

SEm± 0.26 0.17 1.17 1.12 

C.D. at 5% 0.78 0.52 3.49 3.33 

 

Conclusion  

Organic manures when combined with biofertilizers used as 

mixture of nutrients on flower have many benefits. In addition 

to enhancing soil structure and texture, reducing soil pollution 

owing to decreased implementation of fertilizer, which is 

useful to the current issues of elevated fertilizer costs and 

environmental pollution, organic manures also improved 

vegetative and floral parameters, increased vase life and yield. 

On comparing the organic treatments, treatment T9 

(Vermicompost + Azospirillum + Azotobacter + PSB+ 50% 

RDF) was found to be superior over other treatments for 

majority of vegetative and floral parameters, followed by 

treatment T7 (FYM + Azospirillum + Azotobacter + Phosphate 

Solubilizing Bacteria + 50% RDF). Therefore, it may be 

concluded that as far as organic treatments are concerned, 

treatment T9 is found to be superior and observing the better 

performance of treatment T9 in majority of parameters, it may 

be recommended for pot culture combined with different 

nutrient mixtures. 
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