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ABSTRACT

An investigation on " The economics of dahlia (Dahlia variabilis L.) cultivation in the low hill conditions of Himachal Pradesh,"” was
conducted at RHRTS Dhaulakuan, Himachal Pradesh, from 2021 to 2023. This study intended to observe the impact of planting dates
on the benefit-cost ratio of five Dahlia cultivars. Trial was conducted in a Randomized Block Design (Factorial) to study three
planting dates for each cultivar, consequential in 15 treatment combinations. The economic analysis evaluated expenses related to
cultivation, total income, profits after deductions and the ratio of benefits to expenditures. The 'Matungini’ crop, transplanted on
October 15", presented the superlative yield of cut flower stems and tubers, subsequent in significant gross income. Net profits were
diverse despite steady input costs with 'Matungini’ reaching the peak on October 15". The benefit-cost ratio reached a value of 2.83.
The results highlight the economic significance of choosing suitable cultivars and planting dates to enhance Dahlia cultivation in low

J

hill areas.
Keywords: Dahlia, benefit cost ratio, cultivars, planting date, economics and income.
A
Introduction Their income is greatly influenced by marketing strategies,

Dahlias (Dahlia variabilis L.) belong to the Asteraceae family and
is a popular choice for garden displays. Moreover, the flower has
a great potential to become a popular cut flower in India. This
flower originated in hilly regions of Mexico and Central America.
Dahlias have always appealed floral enthusiasts and gardeners
worldwide with a wide variety of species and cultivars varying
in colour, size and shape (Vikas et al,, 2015) viz. decorative,
pompoms, balls and cactus making it a great choice for floral
arrangements, bouquets and centrepieces (Kumar and Yadav
2005). Because of their strength and beauty, dahlias are a
favourite flower high in demand among florists for weddings,
parties and other special occasions (Gupta, 2015).

In India West Bengal contributes 27% to cut flower output,
Karnataka contributes 13% and Odisha contributes 11%. Tamil
Nadu, Karnataka, Madhya Pradesh, and Mizoram have excelled
in loose flower output with percentages of 19%, 12%, 11%, and
10% respectively, surpassing other states. Major importing
countries for Indian floriculture in international trade are the
United States, Germany, United Kingdom, Netherlands and the
United Arab Emirates (APEDA 2016).

Cultivation of high-value crops has continuously been more
beneficial for farmers compared to traditional crops.
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post-harvest management and value addition Rajput et al.
(2020), Tomaretal.(2017) and Tomar etal. (2020).
Productivity and quality of flower crops can be improved by
selecting high yielding cultivar and by using good horticultural
practices; providing proper agriculture inputs and selecting
suitable planting time and following proper intercultural
operations like pinching (Thumar et al, 2020), but lack of
information on proper planting time for Dahlia has become a
great hurdle for growers in generating possible profits through
quality dahlia production at specific time in particular regions.
In addition to this study also aims at identifying the best
cultivars suitable for the region thus generating more profits for
the farmers.

By understanding the correlation between the primary
indicators of growth and development and the features of high-
quality better returns can be obtained (Vikas et al., 2015). This
research provides insights to the economic aspects of dahlia
production, by computing benefit-cost ratios thereby providing
a comprehensive understanding of the financial prospects of
dahlia cultivation. This information will prove beneficial to
farmers especially to those involved in dahlia cultivation and to
investorslooking forward to expand the floriculture sector.

Materials and Methods

The economics of dahlia (Dahlia variabilis L.) cultivation in the
low hill conditions of Himachal Pradesh was calculated for a trial
conducted at Department of Floriculture and Landscape
Architecture, (RHRTS Dhaulakuan, Ponta Sahib) Dr. Yashwant
Singh Parmar University of Horticulture and Forestry), Nauni,
Solan, (HP) from 2021 t0 2023.
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The effect of different planting dates on tuber production in five
Dahlia cultivars viz Anarkali, Gargi, Giani Zail Singh, Matungini
and Suryadev was studied in low hills and three specific planting
dates were chosen i.e September 15", October 15" and
November 15", creating a total of 15 treatment combinations (5
cultivars x 3 planting dates).

The study was conducted in a randomized block design (RBD)
with a factorial layout to thoroughly evaluate the interactions
between cultivars and planting dates. Three replications were
there for each treatment to make sure the statistical robustness,
yielding a total of 45 experimental plots. Each plot had nine
plants planted at 45 cm x 45 cm spacing creating a significant
dataset for studying how different Dahlia cultivars respond in
tuber development to varied planting dates in low hill
environments.

Cultivation costs (Rs. /ha): The total costs of various
treatments depended on the current market prices of fertilizers,
pesticides, field preparation, transplanting, labour costs and
cultural and intercultural activities.

Gross income (Rs. /ha): Gross income is the total monetary
worth of economic products and by-products obtained from
farmed plants based onlocal market pricing.

a) Net Returns (Rs. /ha): Based on the goods, monetary value
and the various inputs used in the tests, this number represents
the farmer'sactualincome.

b) Formula: Net monetary returns (Rs. / ha) = Gross return (Rs.
/ha) - Cultivation cost (Rs. /ha)

c) Benefit cost ratio. The benefit-cost ratio is the actual return
per rupee generated, indicated as the ratio of total income to
cultivation costs. This ratio gives a summary of the advantage a
farmer gains compared to the charges applied in a cultivation
plan.

d) Formula: Benefit cost ratio = Gross returns (Rs. /ha) / Cost of
cultivation (Rs.)

Results and Discussion

Table 1 shows the unique differences in plant quality among the
various cultivars and months. Plants attained a topmost plant
height of (74.77 cm) when cuttings were transplanted on
November 15", and a lowest plant height was noted (59.85 cm)
when cuttings were transplanted on December 15", Among the
cultivars, cv. Suryadev had attained the maximum plant height
(109.61 cm), while cv. Gargi had the minimum plant height
(52.17 cm). Interaction between month and cultivars depicted
that the maximum plant height of (123.37 cm) was taken down
when cuttings were transplanted on November 15" for the cv.
Suryadev, while the minimum plant height of (46.13 cm) was

depicted in December 15" transplanting for the cultivar Gargi.
indistinguishable difference in plant height in these cultivars
was also observed by Kumar et al. (2009), Vikash et al. (2015),
Shukla etal. (2018), Mounika & Saravanan (2019) and Kumar et
al.(2024).

For plant spread, it was found that maximum plant spread was
attained when cuttings were transplanted on November 15"
(41.53 cm) and minimum plant spread was noted in December
15" transplanting (37.09 cm).among the cultivars, cv. Matungini
had the reached the maximum plantspread (42.72 cm), while cv.
Giani Zail Singh had the minimum (36.66 cm). Interaction
between the month and cultivars showed that the maximum
plant spread was noticed in November 15" transplanting with
cv. Matungini reaching 43.45 cm, while the minimum plant
spread was observed in December 15" transplanting for cv.
Giani Zail Singh (33.93 cm). Similar notable variations were
observed by Vetrivel et al. (2018), Kumar et al. (2009), Verma et
al. (2017), Ramya et al. (2019), Thakur et al. 2022, Kumar et al.
(2024) in Dahlia and Souvija et al. (2019) in Marigold for plant
spread.

As shown in table number 1. it was found that, maximum
number of primary branches were formed when cuttings were
transplanted on November 15" (5.15) and minimum number of
primary branches were noted down in December 15"
transplanting (4.61) among the cultivars, cv. Suryadev had
maximum number of primary branches (5.99) while cv. Giani
Zail Singh had the minimum (4.40). When interaction between
the month and cultivars was studied, maximum number of
primary branches were noticed in October 15" transplanting, in
cv. Suryadev (6.37) while the minimum number of primary
branches were observed in December 15" transplanting for cv.
Giani Zail Singh (3.84). The findings of present study are in
accordance with those of Kumari et al. (2017) in China aster,
Gupta etal. (2015), Verma & Kulkarni (2017) and Bajaraya et al.
(2018) in dahlia.

The variation in plant height, spread and number of primary
branches noticed, can be attributed to lots of physiological
factors. When cuttings were transplanted earlier have more
time to establish their root system compared to those
transplanted late thus have better root growth leading to better
nutrient and water uptake with enhanced photosynthesis and
growth quality of plant so resulting is taller plants with a greater
number of branches (Wheeler RM et al. 1994, Taiz L and Zeiger
E.2010).

Additionally, cuttings were when transplanted in the month of
November plants have suitable temperature, these
temperatures help in growth, whereas in December month
atmosphere cools down and plant metabolic activities becomes
slow reducing plant growth rates and minimum plant height,
spread and branches (Adams S R et al. 1997). Photoperiodism
also play an important role to increase plant height, spread and
branches
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Table 1. Effect of planting dates on morphological traits of different dahlia cultivars in different months under low hill conditions

. Number of primary
Y Plant height Plant d
ears ant height (cm) ant spread(cm) branches
Months 15t 15th 15th Mean 15th 15th 15 Mean 15th 15t 15th Mean
. Oct Nov Dec Oct Nov Dec Oct Nov Dec
Cultivar:
Anarkali 68.84b 80.562 59.07¢ 69.49b 37.66b 4151a 36.98> | 38.72¢cd 4.77 5.00 437 4.71v
Gargi 54.532b 55.862 46.13b 52.17¢ 39.18b 42.89a 36.05> | 39.37bc 433 4,57 4.90 4.60b
Giani Zail
lginnlghal 5879 | 62792 | 5378 | 58.45¢ | 3854a | 37528 | 3393 | 36.66¢ | 4.60 477 384 | 4.400
Matungini 49.75a 51.29a 47.08a 49.374d 43.28a 43.45a 41.44a 42.722 4.70 5.40 433 4.81b
Suryadev 112.460 | 123.372 | 93.01c | 109.612 | 44.562 42262 36.83b 41.22b 6.37 6.00 5.60 5.992
Mean 68.88b 74.77a 59.85¢ . 40.64> | 41.532 | 37.09¢ - 4.967 5.152 4.61a .
Table 2. Effect of planting dates on flower and tuber production of different dahlia cultivars in different months under low hill conditions
Years Number ofl;:lltt stems per Flower yield per plot Tuber y(ll(zl(; per plot
onths 5 Mea Mean 15t 15 15t Me
15th 15th 15th n 15th 15th 15th N " . an
Cultivar Oct Nov Dec Oct Nov Dec Oct Nov Dec
. 15.1 13.7 12.6 138.6 127.2 90.7 118.8 3.9 1.6 0.3 2.0
Anarkali 3 8 9.07 6d 6 7 4 9d 9a 4a ge 0a
Garei 15.7 143 10.2 13.4 143.8 1315 94.8 123.3 2.4 1.0 0.2 1.2
& 0 4 7 3" 4 4 0 o ga 9 70 8e
GZ‘;';‘ 165 16.0 104 1‘t-3 1515 147.0 96.2 13:-6 2.9 1.4 0.3 15
a b c b
Singh 3 5 2 3 2 5 4 0 8 2 3 7
Matungi 18.0 16.5 11.2 15.2 165.1 151.1 103. 139.9 2.7 13 03 14
ni 5 0 7 7 0 0 53 1 0a 7b 0¢ 6b
Suryade 13,5 12.3 985 11.9 125.0 1138 83.9 107.6 19 1.0 0.1 1.0
v 9 8 ' 4 4 4 4 0 9a 1v 2¢ 4
15.8 14.6 10.1 144.8 134.1 93.8 2.8 1.3 0.2
Mean a b c - a b c - 3; 0;; 8.c )
0 1 7 3 6 5

because longer daylight hours provide more light for
photosynthesis and growth (Dodd AN etal. 2005).

Additionally genetic makeup of all the cultivars is different, so
every cultivar had their own genetic makeup leading to
variation in different traits. Genetic traits and environmental
condition create significant impact on growth outcomes
(Tibbitts TW and Bottenberg G. 1976). Suitable temperature
helps in activation of soil microbial activates, which adds in
nutrients availability and uptake is higher in November month
compare to another cooler month (White P] and Greenwood D]J.
2013). Synthesis of growth hormone like auxin, gibberellins and
cytokinins are also influenced by environmental conditions
(Gomes M A D C et al. 2011). Proper sunlight and suitable
environmental condition promote the production of these
hormone in proper quality and quantities, so they help in proper
plant growth and development. Whereas cooler temperature
can inhibit hormonal production activities and soil microbial
activities (Taiz Land Zeiger E. 2010).

From table 2 the unique differences in flowering traits can be
observed. Maximum number of cut stems per plant (15.80)
were obtained when cuttings were transplanted on October 15"
and minimum number of cut stems per plantwere noted (10.17)
when cuttings were transplanted on December 15". Among the
cultivars, cv. Matungini attained the maximum number of cut
stems per plant (15.27), while cv. Suryadev had the minimum
number of cut stems per plant (11.94). Interaction between
months and cultivars showed that the maximum number of cut
stems per plant (18.05) were yielded when cuttings were
transplanted on October 15" for the cv. Matungini, while the
minimum (9.85) were harvested in December 15" transplanting
for the cultivar Suryadev.

The finding of present study is in accordance with those of
Kumari et al. (2017) in china aster, Gupta et al. (2015), Verma &
Kulkarni (2017) and Bajaraya etal. (2018) in dahlia.

Maximum flower yield per plot was recorded when cuttings
were transplanted on October 15" (144.83) and minimum
flower yield per plot was noted down in December 15
transplanting (93.85). Among the cultivars, cv. Matungini had
the maximum flower yield per plot (139.91), while cv. Suryadev
had the minimum Flower yield per plot (107.60). Interaction
between the month and cultivars depicted that the maximum
flower yield per plot was noticed in October 15 transplanting,
with cv. Matungini yielding (165.10 kg), while the minimum was
observed in December 15" transplanting for cv. Suryadev
(83.94). Similar findings were also reported by Gupta et al.
(2015), Shukla et al. (2018) and Verma & Kulkarni (2017) in
dahlia.

The maximum tuber yield per plot was noted down (2.83 kg)
during October 15" transplanting and the minimum tuber yield
(0.28 kg) in December 15" transplanting. Among the cultivars,
cv. Anarkali yielded (2.00 kg) of tubers per plot, the maximum,
while Suryadev yielded the minimum (1.04 kg). It was found
from the Interaction between the month and cultivars that
Anarkali achieved the highest tuber production per plot (3.99
kg) in October 15" transplanting whereas Suryadev had the
lowest yield (0.124 kg) in December 15" transplanting. The
results are consistent with prior research conducted by Kumar
et al. (2024), Sheergojri et al. (2013), Sabah et al. (2014) and
Zhangetal.(2010) in dahlia.

Among the variation in October to December cultivars,
performance decreased due to several reasons and factors, such
as temperature, genetic factors, photosynthesis and hormonal
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changes. When temperature was decreased, plant metabolic
processes such as respiration, photosynthesis were slowed
down, so thisled to decreased flower production and tuber yield
aswell (AdamsSRetal. 1997).

Photoperiodism also affects flower and tuber production. When
the day length is long, plants receive maximum light intensity,
which helps in a higher number of flower and tuber production
(Gomes M AD Cetal. 2011) and vice versa when day length is
short (Dodd AN et al. 2005), so for this reason, plants are not
able to do more photosynthesis and they do not give a higher
number of flower and tuber production either.

When soil temperature lowers down during a colder month, it
slows down the availability and uptake of essential nutrients,
leading to deficiencies that impact plant health, growth and
yield (Taiz L and Zeiger E. 2010). The environment also impacts
the production of flowers and tubers, as well as the actions of
plant hormones, such as higher levels of abscisic acid which are
linked to stress responses and dormancy and stop plants from
growing and reproducing (Wheeler RM etal. 1994).

An economic study of growing a specific type of dahlia under
various planting conditions reveals notable variations in
important factors. Data represented in Table 3. and Fig 1.
displays the economic analysis for various dahlia cultivars
transplanted at different dates. The Matungini variety planted
on October 15" yields amaximum of46,961.04 cut flowers stem,
valued at Rs. 1,87,844.16. Suryadev had the lowest yield of cut
flower stem on December 15", with 23,875.89 cut stem costing
Rs. 47,751.78. Anarkali planted on October 15" yielded the
maximum tuber yield of 1,134.91 kg, valued at Rs. 6,809.46. The
variety Gargi planted on December 15" produces the lowest
tuberyield of 34.13 kgand costs Rs. 136.52.

Table 3. Cost of cultivation for flower and tuber of dahlia and net returns for 800m’ area

The total fixed and variable costs amount to Rs. 43,000. The
input costremains constantat Rs. 68,026.28 across all scenarios
for the different types and planting dates analysed. The highest
gross return (1,92,452.04) and net return (1,09,452.86) was
noticed in cultivars Matungini and minimum gross return
(47,888.30) and netreturn (-20,137.98) was noticed in cultivars
Suryadev. The benefit-cost ratio peaks at 2.83 for 'Matungini' on
October 15" and reaches a minimum of 0.70 for 'Suryadev' on
December 15". These results highlight the significant influence
of choosing the right cultivar and planting conditions on the
economic results of Dahlia farming. 'Matungini' planted on
October 15" showed better performance in various aspects.
During the summer, the number of flowers produced and tuber
yield were low and of poor quality. Consequently, the market
price was also low because the flower's colour was faded.
Arancon et al. (2003) Pandey et al. (2017), Sharma et al. (2004)
and Vara Prasad Rao (2005) found comparable outcomes while
performing economic analysis with other cut flowers.

Benefit-Cost Ratio on Different Planting Dates for Various Dahlia
Cultivars

2

3 2.83
P 2.61
- 2.42 2.47
N 214
: 1.8 1.93
‘ 1.64 1.68
i 1.45
5
1 0.77 08 0.81 a7 7
0

Anarkali Gargi

planting date

Giani Zail Singh Matungini Suryadev

Benefit Cost Ratio Performance on Different

Effect of Planting Date on Different Dahlia Cultivars

® ]15th October 15th November 8 15th December

Particulars Quantity required (No.) Price/Unit (in Rs.) Total Price (in Rs.)
Al.Fixed Cost
Rental cost of land 800 m? 5000/800 m? 5000
Planting material 3,800 plants 10/plant 38,000.00
Total - - 43,000.00
B1. Variable Cost
i) Preparatory cultivation
a.  Ploughing with tractor 30 minutes 800/hours 400.00
b. Bed prepara(;:)osz,:;}Zliﬁiziiasiﬁziiagnure and basal 2 375 750.00
ii) Intercultural operations
a. Irrigations 5 375 1,875.00
b. Weeding and hoeing 10 375 3,750.00
c. Pinching and disbudding 3 375 1,125.00
d. Staking 375 750.00
e. Harvesting flowers, gri(:;?lgs,ppz)iikaglng and preparing for 9 375 3.375.00
f. Harvesting of tubers 2 375 750.00
Total 34 - 12,775.00
iii) Manure and fertilizers
a. Farm yard manure 3000 Kg 2.25/kg 6750
b. Urea (Inorganic) 39kg 320/50kg 249.6
Single Super Phosphate 75 kg 300/50 450
Muriate Of Potash 19.98 kg 800/50 319.68
c. miscellaneous - 1000 1000
Total - - 8,769.28
iv) Plant protection chemicals
Inorganic
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Imidacloprid 500 ml 1500/litre 750
Dithane M-45 (2g/1) 1.2 kg 360/kg 432
Total - - 1,182.00
v) Staking material (Bamboo and nylon mesh) 1500
vi) Transportation and Packaging Cost No. Rate/Box (Rs.) Total cost (Rs.)
a) Gunny bags
1 bundle = 20 cut stems 25 20 500
b) Vehicle charges up to Delhi market
1 bundle = 20 cut stems 25 bundle/parcel box 300 300
Total - - 800
C1. Returns
Dahlia Cultivars
Yield (No. of cut stem) Rate/cut stem (Rs.) Total Cost (Rs.)
(Cut stem Yield)
1. 1. Anarkali
15t October planting 39,440.45 4 1,57,761.80
15th November planting 36,200.67 3 1,08,602.01
15th December planting 25,810.08 2 51,620.16
2. 2.Gargi’
15th October planting 40,913.84 4 1,63,655.36
15th November planting 37,415.23 3 1,12,245.69
15th December planting 26,964.91 2 53,929.82
3. Giani Zail Singh
15t October planting 43,098.34 4 1,72,393.36
15th November planting 41,826.90 3 1,25,480.70
15th December planting 27,374.50 2 54,749.00
4. Matungini
15t October planting 46,961.04 4 1,87,844.16
15th November planting 42,978.88 3 1,28,936.64
15th December planting 29,448.07 2 58,896.14
5. Suryadev
15th October planting 35,566.37 4 1,42,265.48
15th November planting 32,380.64 3 97,141.92
15th December planting 23,875.89 2 47,751.78
Dahlia Cultivars
(Tuber’s yield) Ylel]((ig(/'li‘;:)l:)e::;;eld Rate of(;ust.))ers/ ke Total Cost (Rs.)
1. 1. Anarkali
15th October planting 1,134.91 6 6,809.46
15th November planting 466.48 6 2,798.88
15th December planting 108.08 4 432.32
2.  2.Gargi’ 0.00
15t October planting 705.41 6 4,232.46
15th November planting 310.03 6 1,860.18
15th December planting 76.79 4 307.16
3. Giani Zail Singh 0.00
15t October planting 847.63 6 5,085.78
15th November planting 403.90 6 2,423.40
15th December planting 93.86 4 375.44
4. Matungini 0.00
15t October planting 767.98 6 4,607.88
15th November planting 389.68 6 2,338.08
15th December planting 85.33 4 341.32
5. Suryadev 0.00
15th October planting 566.03 6 3,396.18
15th November planting 287.28 6 1,723.68
15th December planting 34.13 4 136.52
Gross return (Rs.)
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Input Cost (A+B) exp:::ctia;iure Gross return (Rs.) Net(;t:)u m Benefit Cost Ratio
1. 1. Anarkali
15th October planting 68,026.28 1,64,571.26 96,544.98 2.42
15th November planting 68,026.28 1,11,400.89 43,374.61 1.64
15th December planting 68,026.28 52,052.48 -15,973.80 0.77
2. Gargi
15th October planting 68,026.28 1,67,887.82 99,861.54 2.47
15th November planting 68,026.28 1,14,105.87 46,079.59 1.68
15th December planting 68,026.28 54,236.98 -13,789.30 0.80
3. Giani Zail Singh
15th October planting 68,026.28 1,77,479.14 1,09,452.86 2.61
15th November planting 68,026.28 1,27,904.10 59,877.82 1.88
15th December planting 68,026.28 55,124.44 -12,901.84 0.81
4. Matungini
15th October planting 68,026.28 1,92,452.04 1,24,425.76 2.83
15th November planting 68,026.28 1,31,274.72 63,248.44 1.93
15th December planting 68,026.28 59,237.46 -8,788.82 0.87
5. Suryadev
15th October planting 68,026.28 1,45,661.66 77,635.38 2.14
15t November planting 68,026.28 98,865.60 30,839.32 1.45
15t December planting 68,026.28 47,888.30 -20,137.98 0.70
Conclusion Funding details

This study accomplishes that for the cultivation of dahlia
flowers and making the most of profit, It is vital to have
information of the right month and the right cultivar for making
the maximum profit from flowers cultivation. The Matungini
cultivar transplanted on October 15th generated maximum
profits as benefit cost ratio was found to be maximum. This
research will thus help farmers and gardener involved in
cultivation of dahlia to capitalize on their profits by selecting the
right month and the right cultivars.
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