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Standardization of cost effective nursery techniques in 

chrysanthemum 
 

SP Mirunalini, SP Thamarai Selvi, M Ganga and D Jegadeeswari 
 
Abstract 
An investigation entitled “Standardization of cost effective nursery techniques in chrysanthemum 
(Dendranthema grandiflora)” was conducted at Horticultural College and Research Institute, Coimbatore 
during the year 2020-2021. The experiment was conducted in Completely Randomized Design (CRD) 
with three replications and six treatments. The propagating material, terminal cutting were raised in three 
types of containers viz., cocoplugs, non-woven plug and protray filled with different combinations of 
media like cocopeat, vermicompost, VAM and Bacillus subtilis. Observations were recorded on survival 
percentage, vegetative parameters, branching and rooting parameters. Among all the treatments, the 
treatment T2 shows the best result among the growth characteristics. 
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1. Introduction 
Chrysanthemum (Dendranthema grandiflora) commonly known as ‘Glory of East’ and 
‘Queen of East’ belongs to the family Asteraceae. It is native to East Asia and it is one of the 
most important garden flower. The chrysanthemum word is derived from the Greek word in 
which ‘chryos’ means golden and ‘anthos’ means flower (Gimhavanekar et al., 2021) [2]. It has 
second rank as commercial crop in the International flower trade market after rose. It is grown 
commercially as cut flower and loose flower as well as pot plant. It is a versatile flower and 
has a wide range of flower color, shapes, types and good shelf life. It is a short day attractive 
plant which can be cultivated throughout the year and it is propagated vegetatively through 
suckers, cuttings or by micropropagation. The most convenient method of propagation is 
vegetative propagation and it is commercially propagated through terminal cuttings. It is 
widely used as a loose flower in garland making, cut flower in flower arrangement. There is an 
increasing demand for the planting materials of chrysanthemum and has occupied 9% of total 
flower area in the state. They provide a profitable income for the nursery growers and the 
demand for cost effective techniques for production of nursery plants is increasing day by day 
among the nursery growers. Therefore, the present investigation has been formulated to 
standardize cost effective nursery techniques in chrysanthemum. 
 
2. Materials and methods 
The research was conducted at the Department of Floriculture and Landscape Architecture, 
Horticultural College and Research Institute, Coimbatore. The experiment was carried out in 
Completely Randomized Design with six treatments and replicated thrice, T1:Cocoplug, T2: 
Non-woven plug + Cocopeat + Vermicompost + VAM + Bacillus subtilis, T3:Non-woven plug 
+ Standardized media {Native soil (25%) + Cocopeat (50%) + Vermicompost (15%) + Sand 
(10%), T4: Protray + Cocopeat + Vermicompost + VAM + Bacillus subtilis, T5: Protray + 
Standardized media {Native soil (25%) + Cocopeat (50%) + Vermicompost (15%) + Sand 
(10%)} and T6: Protray + Cocopeat as control. The cuttings taken were given a slant cut using 
sharp secateur and planted in the different containers filled with the media as detailed above, 
observations were recorded on survival percentage, shoot girth, number of leaves, number of 
lateral roots, shoot length, root length, fresh weight of leaf, dry weight of leaf, leaf area, 
number of lateral branches, length of side branches, plant height, fresh weight of root, dry 
weight of root, root volume. The results were statistically analyzed using AGRES software 
package and MS Excel® spreadsheet. 
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3. Result and Discussion 
3.1 Vegetative propagation – Terminal cutting 
3.1.1 Survival percentage (%) 
There was significant difference among the different 
treatment with regard to survival percentage of cuttings. 
Highest survival percentage was recorded in terminal cuttings 
of Dendranthema grandiflora propagated in Non-woven plug 
+ Cocopeat + Vermicompost +VAM + Bacillus subtilis (T2) 
upto 30th day after propagation (90.0% and 96.67%) after 15th 
and 30th day respectively. Least survival percentage was 
recorded in cuttings raised in protray with cocopeat (T6) 
media (63.30% and 73.33% after 15th and 30th day 
respectively). VAM and Bacillus subtilis in the media has 
proved beneficial in improving the survival percentage as 
reported by previous workers (Singh et al., 2008a) [10]. 
 
3.1.2 Vegetative parameters  
The length (3.12 cm) and girth (0.27 mm) of shoots emerging 
from cuttings was also significantly improved in cuttings 
raised in Non-woven plug + Cocopeat + Vermicompost + 
VAM + Bacillus subtilis (T2) after 15th day of planting. After 
30th day of propagation, length of shoots attained a height 
(4.94 cm) and a girth (0.43 mm). Least length (2.78 cm and 
4.67 cm) and girth of shoots (0.20 mm and 0.30 mm) was 
observed in treatment protray with cocopeat (T6) media after 
15th and 30th day of planting. Increased stem sturdiness and 
length of shoots was observed in carnation cuttings raised in 
media containing VAM + Azospirullum + phosphorous 
solubilizing bacteria is supportive of the present finding 
(Bhatia et al., 2004) [1]. An increased number of lateral 
branches were observed in plants grown in T2 (1.67 and 2.89) 
while it was the least in T6 (0.78 and 1.44) after 15th and 30th 
day of planting. Similar improvement in number of branches 
was observed in Dendranthema grandiflora plants raised in 
cocopeat and vermicompost (Kameswari et al., 2014) [4]. 
Plants raised in the treatment T2 also recorded significantly 
lengthier lateral branches (3.22 cm and 5.00 cm) when 
compared to all other treatments and control (2.48 cm and 
4.28 cm) after 15th and 30th day of planting.  
Significance was observed with regard to plant height in the 
treatment T2 (11.55 cm) after 30th day of planting while it was 
least in control (8.00 cm). Application of vermicompost in 
improved plant height of Tagetes sp was reported by (Gupta 
et al., 2014) [3]. 
The highest number of leaves (5.56 and 7.78) was 
significantly highest in the plants raised in non-woven plug + 
Cocopeat + Vermicompost + VAM + Bacillus subtilis (T2) 
after 15th and 30th day of planting. The least number of leaves 
was recorded in control T6 with (3.11 and 4.89) after 15th and 
30th day of planting. The number of leaves vary with the plant 
height and a significant improvement in growth of Gladiolus 
grandiflora with application of 25% vermicompost were 
found by (Kumar et al., 2018) [7]. Highest leaf area was 
recorded in plants raised in the treatment T2 (22.9 cm2) while 
the least was observed in control T6 (10.04 cm2). An 
improved leaf area in Callistephus chinensis, with VAM in 
media was earlier reported by (Kumar et al., 2003) [8]. 
Fresh weight and dry weight of leaves was also observed to 
be significantly higher in plants raised in the treatment T2 
(5.29 g and 1.51 g) respectively after 15th day of planting and 
(7.21 g and 1.88 g) after 30th day of planting respectively. The 
least fresh weight and dry weight of leaves was recorded by 
control T6 (2.28 g and 1.05 g) and (3.56 g and 1.05 g) after 
15th and 30th day of planting. 

3.1.3 Rooting parameters  
Rooting parameters were significantly improved in plants 
raised with Protray + Cocopeat + Vermicompost+ VAM + 
Bacillus subtilis (T4) and Non-woven plug + Cocopeat + 
Vermicompost + VAM + Bacillus subtilis (T2). Highest 
number of roots per plant was observed in T4 (6.44) on 15th 
day while T2 (11.11) recorded highest number of roots after 
30th day of planting. Least number of roots was observed in 
plants raised in control T6 (2.33) on 15th day and (5.44) on 
30th day. Root length was also significantly improved in 
plants raised in T4 (5.83 cm) on 15th day of planting and T2 
(6.61 cm) after 30th day of planting. Similar improvement in 
the growth characters of Polianthes tuberosa cv. Double with 
VAM incorporated media has been reported by (Kumar et al., 
2011) [6]. 
Highest fresh weight of roots was registered by plants raised 
in non-woven plug + Cocopeat + Vermicompost + VAM + 
Bacillus subtilis (T2) with (2.90 g and 3.66g) after 15th and 
30th day of planting, while the least fresh weight of roots was 
recorded in control (1.23 g and 1.62 g). An improved fresh 
weight of roots by application of cocopeat was reported by 
(Khayyat et al., 2007) [5] in Epipremnum aureum. With regard 
to dry weight of roots, highest weight was observed in plants 
raised in T2 (0.46 g and 0.54 g) after 15th and 30th day of 
planting, while the least fresh weight of roots was recorded in 
control (0.16 g and 0.36 g). Inoculation of VAM in improved 
dry weight of root in Dendranthema grandiflora has been 
earlier reported by (Prasad et al., 2012) [9].  
The volume of roots was also influenced significantly in 
plants raised in the treatment T2 (1.50 cm3 and 2.00 cm3), 
while the least root volume was recorded in control (0.43 cm3 
and 0.77 cm3) after 15th and 30th day of planting respectively. 
The positive colonization of the bio control agent Bacillus 
subtilis in improving the root volume has been reported by 
(Singh et al., 2008b) [11].  
 
Microscopic images of root proliferation in terminal 
cuttings of Treatment (T2) in comparison with control (T6) 
 

 
 

Fig 1: Treatment 2 (Number of roots - 11.11) 
 

 
 

Fig 2: Control (Number of roots – 5.44) 
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Table 1: Influence of different media and containers growth parameters of chrysanthemum terminal cuttings (15th day after raising the cutting) 

 

Treatments Survival 
percentage (%) 

Shoot length 
(cm) 

Shoot girth 
(mm) 

Number of lateral 
branches (nos) 

Length of lateral 
branch (cm) 

Plant height 
(cm) 

Number of leaves 
(nos) 

T1 76.67 2.89 0.233 0.89 2.50 6.11 3.56 
T2 90.00 3.12 0.267 1.67 3.22 6.45 5.56 
T3 83.33 2.81 0.222 1.44 3.00 5.25 4.56 
T4 86.67 3.09 0.267 0.89 2.33 8.92 3.56 
T5 80.00 2.99 0.211 1.11 2.83 8.76 3.78 
T6 63.30 2.78 0.200 0.78 2.48 6.59 3.11 

Mean 80.00 2.95 0.23 1.13 2.73 7.01 4.02 
SE.d 3.403 0.259 0.027 0.242 0.181 0.356 0.535 

CD @ 5% 7.414 0.565 0.059 0.528 0.395 0.769 1.166 
 

Table 2: Influence of different media and containers growth parameters of chrysanthemum terminal cuttings (15th day after raising the cutting) 
 

Treatments Leaf area 
(cm2) 

Fresh Weight of 
Leaf (g) 

Dry Weight of 
Leaf (g) 

Number of lateral 
roots (nos) 

Root length 
(cm) 

Fresh Weight of 
Root (g) 

Dry Weight of 
Root (g) 

Root volume 
(cm3) 

T1 12.53 3.01 1.11 3.67 3.22 1.78 0.29 1.17 
T2 22.9 5.29 1.51 5.33 3.33 2.90 0.46 1.50 
T3 18.71 4.53 1.32 4.33 2.44 2.40 0.36 1.06 
T4 17.71 5.28 1.50 6.44 5.83 2.89 0.43 1.28 
T5 22.7 4.14 1.36 5.00 5.77 2.40 0.37 0.71 
T6 10.04 2.28 1.05 2.33 3.81 1.23 0.16 0.43 

MEAN 17.43 4.09 1.31 4.52 4.07 2.27 0.34 1.02 
SE.d 0.564 0.168 0.060 0.234 0.234 0.090 0.033 0.225 

CD @ 5% 1.230 0.367 0.132 0.511 0.497 0.196 0.072 0.490 
 

Table 3: Influence of different media and containers growth parameters of chrysanthemum terminal cuttings (30th day after 
raising the cutting) 

 

Treatments Survival 
percentage (%) 

Shoot length 
(cm) 

Shoot girth 
(mm) 

Number of lateral 
branches (nos) 

Length of lateral 
branch (cm) 

Plant height 
(cm) 

Number of 
leaves (nos) 

T1 86.67 4.72 0.333 2.11 4.50 8.28 6.22 
T2 96.67 4.94 0.433 2.89 5.00 11.55 7.78 
T3 90.00 4.72 0.322 2.22 4.61 9.11 6.44 
T4 93.33 4.83 0.367 1.67 4.94 8.55 5.33 
T5 88.82 4.78 0.311 1.78 4.39 8.56 5.56 
T6 73.33 4.67 0.300 1.44 4.28 8.00 4.89 

MEAN 88.14 4.78 0.34 2.02 4.62 9.00 6.04 
SE.d 3.823 0.211 0.027 0.237 0.320 0.239 0.483 

CD @ 5% 8.331 0.461 0.059 0.517 0.697 0.519 1.054 
 
Table 4: Influence of different media and containers growth parameters of chrysanthemum terminal cuttings (30th day after raising the cutting) 

 

Treatments Leaf area 
(cm2) 

Fresh Weight of 
Leaf (g) 

Dry Weight of 
Leaf (g) 

Number of lateral 
roots (nos) 

Root length 
(cm) 

Fresh Weight of 
Root (g) 

Dry Weight of 
Root (g) 

Root volume 
(cm3) 

T1 18.65 4.01 1.14 7.33 3.56 2.00 0.42 1.67 
T2 24.82 7.21 1.88 11.11 6.61 3.66 0.54 2.00 
T3 22.62 6.48 1.76 9.33 4.39 3.56 0.51 1.56 
T4 23.56 7.16 1.87 8.89 3.72 3.65 0.53 1.78 
T5 46.04 6.93 1.72 9.33 3.78 3.52 0.46 1.50 
T6 12.87 3.56 1.05 5.44 3.33 1.62 0.36 0.77 

MEAN 24.76 5.89 1.57 8.57 4.23 3.00 0.47 1.54 
SE.d 0.306 0.100 0.038 0.286 0.398 0.033 0.027 0.246 

CD @ 5% 0.667 0.217 0.083 0.623 0.868 0.072 0.059 0.537 
 

4. Conclusion 
Terminal cuttings of chrysanthemum are best propagated in 
non-woven plug filled with media comprising of cocopeat + 
vermicompost + VAM + Bacillus subtilis. The survival 
percentage and growth parameters viz., number of leaves, 
number of lateral branches, length of the lateral branch, shoot 
girth, shoot length, leaf area, fresh weight of leaf, dry weight 
of the leaf, fresh weight of the root, dry weight of the root and 
root volume were highly significant in the above media.  
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