Print ISSN : 0972-8813

CISSN - 25822780 [Vol. 23(2) May-August 2025]

Pantnagar Journal of Research

(Formerly International Journal of Basic and
Applied Agricultural Research ISSN : 2349-8765)

G.B. Pant University of Agriculture & Technology, Pantnagar

RS N et T e L AV LR U 2 ) b VAVEIEY NRTRS Shain, & et VA -._‘i.'."."\él ST L '{'- L LAV
Ik "\-- ik W Y NN ..""Jn“._

¢
X [ 1.

. -". |

ST

o J\l“(w.':.{ 'l.“|



ADVISORY BOARD
Patron
Prof. Manmohan Singh Chauhan, Ph.D., Vice-Chancellor, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Members
Prof. A.S. Nain, Ph.D., Director Research, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Jitendra Kwatra, Ph.D., Director, Extension Education, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. S.S. Gupta, Ph.D., Dean, College of Technology, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof.A.H. Ahmad, Ph.D., Dean, College of Veterinary & Animal Sciences, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Alka Goel, Ph.D., Dean, College of Community Science, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. R.S. Jadoun, Ph.D., Dean, College of Agribusiness Management, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Lokesh Varshney, Ph.D., Dean, College of Post Graduate Studies, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Avdhesh Kumar, Ph.D., Dean, College of Fisheries, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Subhash Chandra, Ph.D., Dean, College of Agriculture, G.B. Pant University of Agri. & Tech., Pantnagar, India
Prof. Ramesh Chandra Srivastava, Ph.D., Dean, College of Basic Sciences & Humanities, G.B.P.U.A.T., Pantnagar, India

EDITORIAL BOARD
Members
A.K. Misra, Ph.D., Ex-Chairman, Agricultural Scientists Recruitment Board, Krishi Anusandhan Bhavan I, New Delhi, India & Ex-Vice
Chancellor, G.B. Pant University of Agriculture & Technology, Pantnagar
Anand Shukla, Director, Reefberry Foodex Pvt. Ltd., Veraval, Gujarat, India
Anil Kumar, Ph.D., Director, Education, Rani Lakshmi Bai Central Agricultural University, Jhansi, India
Ashok K. Mishra, Ph.D., Kemper and Ethel Marley Foundation Chair, W P Carey Business School, Arizona State University, U.S.A
Binod Kumar Kanaujia, Ph.D., Professor, School of Computational and Integrative Sciences, Jawahar Lal Nehru University, New Delhi,
India
D. Ratna Kumari, Ph.D., Associate Dean, College of Community / Home Science, PJTSAU, Hyderabad, India
Deepak Pant, Ph.D., Separation and Conversion Technology, Flemish Institute for Technological Research (VITO), Belgium
Desirazu N. Rao, Ph.D., Honorary Professor, Department of Biochemistry, Indian Institute of Science, Bangalore, India
G.K. Garg, Ph.D., Ex-Dean, College of Basic Sciences & Humanities, G.B.Pant University of Agric. & Tech., Pantnagar, India
Humnath Bhandari, Ph.D., IRRI Representative for Bangladesh, Agricultural Economist, Agrifood Policy Platform, Philippines
Indu S Sawant, Ph.D., Principal Scientist, ICAR National Research Centre for Grapes, Pune, India
Kuldeep Singh, Ph.D., Director, ICAR - National Bureau of Plant Genetic Resources, New Delhi, India
M.P. Pandey, Ph.D., Ex. Vice Chancellor, BAU, Ranchi & IGKVV, Raipur, Director General, IAT, Allahabad, India
Muneshwar Singh, Ph.D., Ex-Project Coordinator AICRP- LTFE, ICAR, Indian Institute of Soil Science, Bhopal, India
Omkar, Ph.D., Professor (Retd.), Department of Zoology, University of Lucknow, India
P.C. Srivastav, Ph.D., Professor (Retd.), Department of Soil Science, G.B. Pant University of Agriculture and Technology, Pantnagar, India
Prashant Srivastava, Ph.D., Soil Contaminant Chemist, CSIRO, Australia
Puneet Srivastava, Ph.D., Director, Water Resources Center, Butler-Cunningham Eminent Scholar, Professor, Biosystems Engineering,
Auburn University, United States
R.K. Singh, Ph.D., Ex-Director & Vice Chancellor, ICAR-Indian Veterinary Research Institute, [zatnagar, U.P., India
Ramesh Kanwar, Ph.D., Charles F. Curtiss Distinguished Professor of Water Resources Engineering, lowa State University, U.S.A.
S.N.Maurya, Ph.D., Professor (Retired), Department of Gynaecology & Obstetrics, G.B. Pant University of Agric. & Tech., Pantnagar, India
Sham S. Goyal, Ph.D., Professor Emeritus, Faculty of Agriculture and Environmental Sciences, University of California, Davis, U.S.A.
Umesh Varshney, Ph.D., Honorary Professor, Department of Microbiology and Cell Biology, Indian Institute of Science, Bangalore, India
V.D.Sharma, Ph.D., Dean Life Sciences, SAI Group of Institutions, Dehradun, India
V.K. Singh, Ph.D., Director, ICAR-Central Research Institute for Dryland Agriculture, Hyderabad, India
Vijay P. Singh, Ph.D., Distinguished Professor, Caroline and William N. Lehrer Distinguished Chair in Water Engineering, Department of
Biological and Agricultural Engineering, Texas A & M University, U.S.A.

Editor-in-Chief
Manoranjan Dutta, Ph.D., Ex Head, Germplasm Evaluation Division, National Bureau of Plant Genetic Resources, New Delhi, India

Managing Editor
S.N. Tiwari, Ph.D., Professor (Retd.) & Ex-Director Research
G.B. Pant University of Agriculture and Technology, Pantnagar, India

Assistant Managing Editor
Jyotsna Yadav, Ph.D., Research Editor, Directorate of Research, G.B. Pant University of Agriculture and Technology, Pantnagar, India

Technical Manager
S.D. Samantaray, Ph.D., Professor & Head, Department of Computer Engineering, G.B. Pant University of Agriculture and Technology,
Pantnagar, India

Development
Dr. S.D. Samantaray, Professor & Head
Brijesh Dumka, Developer & Programmer



PANTNAGAR JOURNAL OF RESEARCH

Vol. 23(2) May-August, 2025
CONTENTS
Bioaccumulation of heavy metals in soils and Telfairia occidentalis leaf grown around a river bank 139

and dump site
ORHUE, E. R., EMOMU, A., JUDAH-ODIA, S. A., AIGBOGHAEBHOLO, O. P. and NWAEKE, I. S.

Evaluation of maize cultivars for spring season in Indo-Gangetic plain of India 149
AMIT BHATNAGAR, N. K. SINGH and R. P. SINGH

Weed management approaches for improving maize productivity in 7arai Belt of India 157
AKHILESH JUYAL and VINEETA RATHORE

Effect of Aloe vera based composite edible coatings in retaining the postharvest quality of litchi 163

fruits (Litchi chinensis Sonn. ) cv. Rose Scented
GOPAL MANI, OMVEER SINGH and RATNA RAI

Effect of chemical treatments on seed yield and quality in parthenocarpic cucumber 178

(Cucumis sativus L. )
DHIRENDRA SINGH and UDIT JOSHI

Assessment of chrysanthemum (Dendranthema grandiflora Tzvelev) varieties for their suitability 183
for flower production under 7arai region of Uttarakhand
PALLAVI BHARATTI and AJIT KUMAR KAPOOR

Population dynamics of brown planthopper and mirid bug in relation to weather factors in the 194

Tarai region
DEEPIKA JEENGAR and AJAY KUMAR PANDEY

Influence of weather parameters on the population dynamics of Papaya mealybugs, Paracoccus 200
marginatus and its natural enemies in Pantnagar, Uttarakhand
DIPTI JOSHI and POONAM SRIVASTAVA

In vitro phosphate solubilizing and phyto stimulating potential of Rhizospheric Trichoderma 208
from Hilly areas of Kumaun Region
DIVYA PANT and LAKSHMI TEWARI

Economics of interventions and diversifications in existing farming systems in hills of Uttarakhand 221
DINESH KUMAR SINGH, AJEET PRATAP SINGH and ROHITASHAV SINGH

Brucellosis surveillance and reproductive performance in an organized dairy herd of 227
Uttarakhand: A seven-year retrospective analysis (2018-2024)
ATUL YADAYV, SHIVANGI MAURYA, MAANSI and AJAY KUMAR UPADHYAY

Effects of nanosilver administration on immune responses in Wistar Rats 230
NEHA PANT, R. S. CHAUHAN and MUNISH BATRA



Antibacterial activity of Clove bud extract on MDR bacteria
KANISHK A. KAMBLE, B. V. BALLURKAR and M. K. PATIL

Effect of iron oxide and aluminium oxide nanoparticles on biochemical parameters in Wistar rats
NISHA KOHLI and SEEMA AGARWAL

Comprehensive case report of a mast cell tumor in a dog: clinical, cytological and histopathological

analysis
SWASTI SHARMA, SONALI MISHRA and GAURAYV JOSHI

Evaluation of In vitro digestibility, functional and sensory characteristics of pre-digested corn and
mungbean composite flour
MANISHA RANI and ANJU KUMARI

Prevalence and public health correlates of constipation among adults in U. S. Nagar, Uttarakhand
AKANKSHA SINGH, RITA SINGH RAGHUVANSHI and APURVA

Formulation and quality assessment of cheeses enriched with sapota pulp
DELGI JOSEPH C. and SHARON, C. L.

Application of RSM for optimizing 7-day fermentation conditions in rice wine production
RIYA K ZACHARIA, ANEENAE. R and SEEJA THOMACHAN

Investigating the mechanical properties and water absorption behavior of hemp-based natural
fiber-reinforced bio-composites for humidity-resistant applications
DEEPA SINGH and NEERAJ BISHT

Evaluating the performance of a forced convection solar drying system for chhurpi: A comparative
analysis with traditional drying techniques
SYED NADEEM UDDIN, SANDEEP GM PRASAD and PRASHANT M. DSOUZA

Digitization of G. B. Pant University Herbarium (GBPUH) and development of Virtual Herbarium
Pantnagar, Uttarakhand (INDIA)
RUPALI SHARMA, DHARMENDRA SINGH RAWAT and SANGEETA JOSHI

Constraints grappled with by rural communities during the implementation of Viksit Krishi
Sankalp Abhiyan 2025 in Udham Singh Nagar District
ARPITA SHARMA KANDPAL, B. D. SINGH, AJAY PRABHAKAR, SWATI and MEENA AGNIHOTRI

240

247

257

261

270

279

289

303

317

326

332



183 Pantnagar Journal of Research [Vol.23 (2) May-August 2025]

Assessment of chrysanthemum (Dendranthema grandiflora Tzvelev) varieties
for their suitability for flower production under 7arai region of Uttarakhand

PALLAVI BHARATI" and AJIT KUMAR KAPOOR

Department of Horticulture, College of Agriculture, G. B. Pant University of Agriculture and Technology,
Pantnagar - 263145 (U. S. Nagar, Uttarakhand)
* Corresponding author s email id: bharatipallavi23@gmail. com

ABSTRACT: Floriculture is a fashion driven industry and introduction of new varieties is very much in fashion for
bringing novelty in flower production. Cultivars released by various institutes and universities are to be tested in a
specific region for their suitability and adaptability in particular agro-climatic conditions before recommending them
for commercial cultivation. Keeping the above facts in mind, an experiment was carried out at Model Floriculture
Centre, Govind Ballabh Pant University of Agriculture and Technology, Pantnagar, during 2022-23. In the present
investigation, 20 chrysanthemum varieties were assessed in Randomized Block Design (RBD) with three replications.
The findings on vegetative growth characteristics showed that among twenty varieties, maximum plant height at full
bloom stage was seen in Bidhan Agnisikha (52.41 cm) while minimum in variety cultivar Double Red (26.67 cm).
Regarding flowering attributes, the number of buds per plant (62.33 each) was found maximum in varieties Bidhan
Agnisikha and Bidhan Purna while minimum (18.33) was in variety DFRC-6. The flower diameter was reported maxi-
mum in DFRC-3 (8.63 cm) while flowering duration was found maximum in variety Coffee (48.40 days). In terms of
yield characteristics, maximum flower yield per plant was found in variety Bidhan Swapna (204.90 gram) and mini-
mum (53.41 g) was in variety DFRC-2. With regard to vase life, the variety Bidhan Swapna exhibited maximum vase
life (7.67 days). Among the different varieties, Bidhan Swapna (Decorative type), Bidhan Jayanti (Decorative type),
Bidhan Agnisikha (Decorative type) and Bidhan Sweta (Reflexed type) found be the best promising for flower produc-
tion under 7arai region of Uttarakhand.

Keywords: Chrysanthemum varieties, flowering attribute, flower production, Tarai region

Among the flowers, chrysanthemum (Dendranthema
grandiflora Tzvelev) is a commercially grown flower
crop that belongs to Asteraceae family, consisting of
200 species, and is known as “Queen of the East”
with 2n = 18 chromosome number. Chrysanthemum
belongs to the Northern Hemisphere mainly Europe
and Asia with a few in other areas. However, it is
said to have originated in China (Crater, 1980).
Chrysanthemum is widely grouped into two catego-
ries on the basis of size of flower viz., standard type
(large flowered) and spray type (small flowered).
Varieties with large flowers are grown mainly in pots
for exhibition and cut flower production whereas
varieties with small flowers are grown mainly in
fields and beds for loose and cut flowers.

It grows in well-drained soil, but thrives best in sandy
loam soil rich in organic content. A soil pH of 6.0 to

7.0 is considered ideal for chrysanthemum cultiva-
tion; however, soils with pH range of 5.0 to 7.0 can
also be found to be suitable (Kumar and Polara,
2017). Chrysanthemum is a cross-pollinated crop and
based on photoperiod, it is short day plant and re-
quires a photoperiod of >14 hours for the plants to
have good vegetative growth and with the onset of
short days, flowering occurs. Based on temperature
requirement, chrysanthemum can be classified into
Thermo zero, Thermo positive and Thermo nega-
tive cultivars, but it is a typical short day plant and
cannot normally form flower buds when the day
length exceeds 14.5 hours. It is grown under vast
range of climatic conditions but the characteristic of
the genotype differs with the region, season and other
developmental conditions. However, ability to pro-
duce year-roundflowers depends on an understand-
ing the complex interaction between the plant and
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its environment (Kashyap et al., 2024).

The globe is home to many different varieties of the
chrysanthemum, a very attractive and lovely flow-
ering plant. It is widely used for making veni, gar-
lands and as a form of worship offering to God and
Goddesses as a loose flower and for bouquets, flower
arrangements, vases, etc. as cut flower. Besides this,
some dwarf or varieties with small flowers named
as "no pinch no stake" became very popular for their
charismatic flowers and for growing in pots. This
crop is a versatile floral crop due to the extensive
variation displayed by numerous species and bloom
shapes. Spray varieties are fit for growing in flower
beds, edging, mixed borders, hanging baskets, pot-
ted plants, front row gardening and window boxes.
These plants are perennial herbs; however some of
the species are also annual and sometimes partial
woody growing to 50-150 cm tall. Annual species
like C. cineraiifolium and C. coccineum are used to
produce pyrethrum, the safest biological insecticide
for household commodities.

Despite a large number of chrysanthemum varieties
are present in the market, novelty in commercial traits
like flower colour, shape, size, growth habit, post-
harvest life of the flower, etc., are consistently val-
ued and preferred by the consumer. The choice of an
appropriate variety is essential for the effective de-
velopment of chrysanthemum. Many new, ideal-
colour cultivars have been produced in the last few
years, but among them not all perform effectively in
all environments. Generally, performance of geno-
types determined by genetic composition, while de-
termination their expression depends on the envi-
ronmental conditions of the area under which they
are grown. The effective results for selecting novel
types of chrysanthemum rely on the degree of vari-
etal assessment present in base materials and depend-
ing upon their suitability and adaptability to the given
climatic conditions, the developed varieties perform
best in one or another region. Taking into account
the aforementioned details, an experiment was con-
ducted to assess various chrysanthemum varieties for
their adaptability and suitability in the 7arai region
of Uttarakhand.
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MATERIALS AND METHODS

The present experiment was conducted at Model
Floriculture Centre, G. B. Pant University of Agri-
culture and Technology, Pantnagar, District Udham
Singh Nagar (Uttarakhand) during 2022-23.
Pantnagar is located at the foothills of the Himalayas
at 29° North latitude and 79.3° East longitude. The
altitude of the place is 243.84 m above mean sea
level. The climate of Pantnagar is humid subtropical
with dry hot summer, cold winter and intense rainy
season. The soil of experimental site is having pH
6.8, 248.52 kg/ha available nitrogen, 35.13 kg/ha
phosphorus and 270.0 kg/ha potassium. The experi-
ment was laid out in Randomized Block Design and
replicated thrice under open field conditions. The
investigation included twenty chrysanthemum vari-
eties viz., Akitha, Bidhan Agnisikha, Bidhan Jayanti,
Bidhan Lalima, Bidhan Mum, Bidhan Neeta, Bidhan
Purna, Bidhan Savita, Bidhan Sweta, Bidhan
Swapna, Cherabu, Coffee, DFRC-1, DFRC-2,
DFRC-3, DFRC-4, DFRC-6, DFRC-7, Double Red
and Himani.

The healthy terminal stem cuttings of 5-7 cm length
free from symptoms of diseases or insect/pests were
collected from mother block maintained at Model
Floriculture Centre, G. B. Pant University of Agri-
culture and Technology, Pantnagar. Before planting
the cuttings in the nursery bed, basal leaves of each
cutting were removed, and then cuttings were dipped
in fungicidal solution of carbendazim (1 g/L) and
Dithane M-45 (2 g/L) for thirty minutes. After dip-
ping in fungicidal solution, cut ends were dipped in
NAA solution (500 parts per million) as quick dip
(5-10 seconds). Cuttings were then placed in raised
nursery beds for rooting in the initial 15 days of July;
the cuttings were kept moist through sprinkling of
water. For the experimental field preparation
vermicompost @ 500.0 g/m? and fertilizers were
applied @ 26.40 g/m? nitrogen, 62.50 g/m? phospho-
rus and 13.34 g/m? potassium, mixed uniformly in
soil and all the recommended cultural practices were
followed. After 30 days healthy and uniform well
rooted cuttings wereselected and planted in raised
plots or beds of 1 m % 1 m size that were made ac-
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cording to the treatments design, each treatment rep-
licated thrice and in each replication nine chrysan-
themum rooted cuttings were planted at 30 cm x 30
cm spacing. The operation of pinching was per-
formed after one month i. e., 30 days of planting in
the field where pinching was done to induce side
shoots. Adequate measures were practiced to pre-
vent lodging by staking the plants. Three competi-
tive plants in each treatment were tagged at random
in each replication for recording detailed observa-
tion and the observations were recorded for various
vegetative and floral traits viz., height of plant (cm),
number of primary branches, number of secondary
branches, plant spread (E-W) (cm), plant spread (N-
S) (cm), days to initiation of first flower bud, num-
ber of buds per plant, days taken to flower initiation,
days taken to 50% flowering, days taken for full
bloom, number of flowers per plant, flower diam-
eter (cm), number of ray florets per flower, vase life
(Days), duration of flowering (days), type of bloom,
flower colour (as per RHS Colour Chart), single
flower weight (g), flower yield per plant (g), yield
of flower per square meter (kg) and benefit cost ra-
tio. The observations recorded on vegetative growth,
flowering parameters and yield characteristics were
subjected to statistical analysis in Randomized Block
Design (Gomez and Gomez, 1984).

RESULTS AND DISCUSION
Vegetative growth characteristics

The result reveals that significant differences existed
between the varieties for all the assessed characters.
The maximum plant height at 30, 60 days after plant-
ing (20.50 and 39.52 cm, respectively) and at full
bloom (52.41cm) was recorded in variety Bidhan
Agnisikha while minimum plant height at 30 days
after planting (10.57 cm), at 60 days of planting
(18.33 cm) and at full bloom (26.67 cm) was ob-
served in Double Red; The plant height is a very
important growth related morphological character of
plants for screening of chrysanthemum varieties.
Increase in plant height is associated with acceler-
ated meristematic activity, likely as a result of quick
cell division and lengthening during the tender
growth stage. This association may be attributable
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to genetics as well as climate-related factors like
light, temperature, nutrition, soil quality, etc. (Suvija
et al.,2016). The results were similar with the find-
ings in plant height between genotypes by
Thiripurasundari ef al. (2021) in chrysanthemum.

Maximum plant spread was recorded by variety
Bidhan Mum in North-South and East-West direc-
tions (38.00 and 36.73 cm, respectively) while mini-
mum (19.00 and 16 cm, respectively) was in variety
Double Red. Plant spread in various directions re-
veals the plant development and vigour. It might also
have an impact on plant productivity, because it is
determined by genetics as the differences in spread
of plant is a varietal attribute. Similar differences in
spread of plant were also observed by Yumkhaibam
et al. (2023a) in chrysanthemum.

The maximum number (4.00) of primary branches
per plant were found in variety Bidhan Lalima while
minimum (1.00) in Double Redand maximum num-
ber (8.00 each) of secondary branches per plant were
found in Bidhan Mum and DFRC-1 respectively,
while minimum (4.00) in Double Red. The differ-
ence in number of branches per plant might be be-
cause of varied growth rates and their genetic poten-
tial resulting in variationin phenotypic expression.
It may also be attributed to the soil and climatic con-
ditions prevailing in the area (Bajaraya et al., 2018).
The results are consistent with the differences in
number of branches per plant observed by Henny et
al. (2021) and Singh ef al. (2022) in chrysanthe-
mum.

Floral characteristics

The days taken to flower bud initiation were recorded
minimum (64.33 days) in variety Akitha and maxi-
mum (77.00 days) in variety Himani. The genetic
makeup of each variety, in addition to how it inter-
acts with the appropriate microclimate (light, tem-
perature and humidity) directly affects how flower
buds form. The results are consistent with observa-
tions of Shravani ef al. (2023) in chrysanthemum.

Maximum number of buds per plant (62.33 each)
were recorded in variety Bidhan Agnisikha and
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Table 1: Vegetative growth characteristics in different varieties of chrysanthemum

Treatments Plant height (cm) Plant spread (cm) Number of branches per plant
30 DAP 60 DAP At full N-S E-W Mean Primary Secondary
bloom branches branches
T, Akitha 14.00 21.00 3331 2533 22.00 23.67 1.67 6.33
T,  Bidhan Agnisikha 20.50 39.52 5241 3221 30.00 31.11 2.67 7.00
T, Bidhan Jayanti 16.50 23.67 48.67  33.00 31.00 32.00 2.00 6.00
T,  Bidhan Lalima 19.50 34.33 4933  36.20 34.00 35.10 4.00 7.67
T, Bidhan Mum 16.00 32.67 4333  38.00 36.73 37.37 3.67 8.00
T,  Bidhan Neeta 15.33 23.67 37.67  19.00 17.00 18.00 3.00 7.33
T,  Bidhan Purna 20.47 30.33 4092  36.00 33.77 34.88 1.67 6.33
T,  Bidhan Savita 20.33 31.33 4497  31.17 30.40 30.79 2.33 7.67
T,  Bidhan Sweta 15.07 24.59 39.67  21.19  20.00 20.60 3.00 6.67
T, Bidhan Swapna 20.17 28.67 38.25  35.00 3347 34.24 1.67 6.33
T,,  Cherabu 12.00 20.33 30.74  21.00 18.16 19.58 1.67 4.67
T, Coffee 10.67 19.00 28.41 2090 19.33 20.12 1.67 6.00
T, DFRC-1 13.33 23.00 40.17  19.18  18.33 18.76 2.00 8.00
T, DFRC-2 19.00 30.00 4413 2450 2224 23.37 1.33 5.67
T, DFRC-3 18.57 28.86 41.00  30.58 28.21 29.40 2.67 7.00
T, DFRC4 17.00 25.67 36.82 2141 18.80 20.10 2.00 6.67
T, DFRC-6 18.97 28.53 40.10  29.20 27.15 28.17 1.67 6.33
T, DFRC-7 19.20 32.33 4392  32.18 30.00 31.09 1.33 5.00
T, Double Red 10.57 18.33 26.67  19.00 16.00 17.50 1.00 4.00
T,, Himani 19.33 29.45 38.33  20.17 18.17 19.17 2.00 7.33
SE (m)+ 0.502 1.032 1.29 0.63  0.756 0.443 0.725
C.D. at5% 1.442 2.966 3.70 1.811  2.172 1.274 2.083

Table 2: Floral characteristics in different varieties of chrysanthemum

Treatments Days Number Days Days taken Days taken Number Flower  Number of
taken to of buds taken to to 50% for full  of flowers diameter ray florets
flower bud per plant initiation flowering  bloom per plant (cm) perflower
initiation of flowering
T, Akitha 64.33 30.33 77.66 92.67 107.00 29.00 6.87 304.33
T, Bidhan Agnisikha 70.00 62.33 81.67 94.00 109.00 61.67 5.90 222.33
T, Bidhan Jayanti 64.67 62.00 78.66 91.00 106.00 60.00 7.30 402.66
T, Bidhan Lalima 71.00 50.67 83.00 95.00 110.33 50.33 6.07 200.67
T, Bidhan Mum 66.33 60.33 81.00 93.67 108.00 60.00 5.90 223.33
T, Bidhan Neeta 68.00 58.00 82.33 94.33 109.33 57.00 4.53 253.00
T, Bidhan Purna 71.00 62.33 81.66 94.00 109.00 61.67 7.03 63.33
T, Bidhan Savita 67.33 53.66 81.33 95.33 110.00 52.00 5.93 128.33
T, Bidhan Sweta 66.67 52.67 79.67 91.66 106.66 51.33 5.40 181.67
T,  Bidhan Swapna 65.33 39.00 79.33 93.33 108.33 38.67 6.33 270.33
T, Cherabu 72.33 25.00 82.33 93.67 108.67 24.33 3.90 154.67
T,  Coffee 66.67 31.66 81.33 92.00 107.00 30.33 6.43 314.33
T, DFRC-1 70.33 36.33 82.00 93.00 108.00 34.67 6.00 209.33
T, DFRC-2 71.33 26.67 83.33 92.66 107.33 25.33 5.77 103.67
T, DFRC-3 73.00 58.66 86.00 96.00 111.00 58.00 8.63 60.33
T, DFRC-4 70.00 37.00 82.33 94.33 109.33 36.33 4.90 138.00
T, DFRC-6 72.33 18.33 84.33 93.67 108.00 17.00 6.97 289.33
T, DFRC-7 72.00 52.66 82.00 94.00 109.00 51.67 6.00 173.67
T,  Double Red 73.67 18.67 85.67 96.66 110.66 18.33 3.83 140.33
T,,  Himani 77.00 20.00 89.00 98.00 113.00 19.67 3.93 130.33
SE (m)+ 1.019 1.195 0.983 0.807 0.681 1.048 0.063 1.280

C.D. at5% 2.929 3.433 2.824 2.319 1.958 3.012 0.182 3.680
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Table 3: Floral and post harvest characteristics in different varieties of chrysanthemum

Treatments Vase life  Incidence Incidence  Flowering Type Flower colour
(Days) of pests” of diseases”  duration of (as per RHS Colour Chart)
(days) bloom
T, Akitha 6.00 2 2 35.00 Decorative 167A (Grayed Orange)
T, Bidhan Agnisikha 6.33 2 1 38.51 Decorative 69A (Red Orange)
T, Bidhan Jayanti 6.00 1 3 39.18 Decorative 12A (Yellow)
T, Bidhan Lalima 7.33 2 2 41.70 Semi quilled (Spoon) 46A (Red)
T, Bidhan Mum 5.33 0 1 46.69 Decorative 9A (Yellow)
T, Bidhan Neeta 5.67 1 3 42.10 Decorative 155A (White)
T, Bidhan Purna 5.33 3 3 38.72 Korean (Single) 5A (Yellow)
T, Bidhan Savita 6.33 1 1 35.37 Decorative 34A (Orange-Red)
T, Bidhan Sweta 5.33 3 0 47.47 Reflexed 155C (White)
T, Bidhan Swapna 7.67 2 0 42.32 Decorative 74D (Red Purple)
T, Cherabu 4.67 3 3 43.75 Korean (Single) 171A (Orange)
T, Coffee 6.67 1 1 48.40 Korean (double) 25A (Orange-Red)
T, DFRC-1 4.33 3 1 42.59 Decorative 64D (Light Pink)
T, DFRC-2 5.00 4 5 38.36 Korean (Single) 155C (White)
T, DFRC-3 4.33 1 0 34.48 Korean (Single) 14B (Dark Yellow)
T, DFRC-4 5.33 0 0 3548 Korean (double) 14C (Yellow-Orange)
T, DFRC-6 6.33 2 1 35.49 Decorative 155D (White)
T, DFRC-7 5.67 1 3 34.45 Korean (double) 63D (Red Purple)
T, Double Red 4.33 1 0 33.40 Decorative 34C (Orange-Red)
T, Himani 5.67 2 5 34.70 Decorative 65C (Red Purple)
SE (m)+ 0.39 0.178 0.227 0.310
C.D. at 5% 1.12 0.511 0.654 0.890

" Pests incidence - on the basis of index given by Pulido-Blanco ez al. (2020); " Disease incidence - on the basis of visual scale of (1-
7) developed by Alegbejo (1997)

Table 4: Yield characteristics in different varieties of chrysanthemum

Treatments Single flower Flower yield Flower yield Flower yield Benefit cost
weight (g) per plant (g) per square per hectare ratio
meter (kg) (ton)
T, Akitha 4.14 119.96 1.10 10.98 1.74
T, Bidhan Agnisikha 2.95 182.08 1.64 16.39 3.10
T, Bidhan Jayanti 3.29 197.33 1.78 17.76 3.44
T, Bidhan Lalima 1.61 80.95 0.73 7.29 0.82
T, Bidhan Mum 2.13 128.03 1.15 11.52 1.88
T, Bidhan Neeta 242 138.06 1.24 12.43 2.11
T, Bidhan Purna 2.40 148.18 1.33 13.34 2.33
T, Bidhan Savita 2.97 154.51 1.39 13.91 2.48
T, Bidhan Sweta 3.49 179.03 1.61 16.11 3.03
T, Bidhan Swapna 5.30 204.90 1.84 18.44 3.61
T, Cherabu 2.53 61.63 0.55 5.55 0.39
T, Coffee 3.28 99.67 0.82 8.16 1.04
T, DFRC-1 3.21 111.28 1.00 10.02 1.50
T, DFRC-2 2.11 53.41 0.48 4.81 0.20
T, DFRC-3 1.48 86.12 0.78 7.75 0.94
T, DFRC-4 2.18 78.99 0.71 7.11 0.78
T, DFRC-6 4.28 72.63 0.65 6.54 0.63
T, DFRC-7 3.03 156.40 1.41 14.08 2.52
T, Double Red 3.62 66.47 0.60 5.98 0.50
T, Himani 3.48 68.61 0.62 6.18 0.54
SE (m)+ 0.175 0.258 0.002

C.D. at5% 0.503 0.742 0.006
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Fig.1: Yield characteristics in different varieties of chrysanthemum
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Plate 1: Different varieties of chrysanthemum (Dendranthema grandiflora Tzvelev) used in the experiment
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Bidhan Purna, respectively, while minimum in
DFRC-6 (18.33). Change in the number of buds per
plant could have resulted from both environmental
factors and differences in the genetic make-up of the
plants. Findings are consistent with past observations
of Jamaluddin et al. (2015) in chrysanthemum.

The minimum days taken to initiation of flowering
(77.66 days) were recorded in variety Akitha while
maximum days (89.00 days) were recorded in vari-
ety Himani. Early or delay in flowering might be
determined due to genetic composition of the vari-
eties (Negi et al., 2020). Similar outcomes were also
seen by Siddiqua et al. (2017) in chrysanthemum.

The days taken to 50% flowering (91.00 days) and
days taken to full bloom (106.00 days) were observed
minimum in variety Bidhan Jayanti and maximum
days taken to 50% flowering (98.00) and days taken
to full bloom (113.00 days) were found in variety
Himani. The genetic composition of the cultivars was
credited for the variations in the number of days
needed for full blossoming (Negi et al., 2020). Simi-
lar differences in various cultivars of chrysanthemum
were also recorded by Prasanth et al. (2020).

Number of flowers per plant (61.67 each) were ob-
served maximum in variety Bidhan Agnisikha and
Bidhan Purna while minimum (17.00) in variety
DFRC-6. Increase in morphological characters like
plant height, number of leaves and the area of the
leaves may have contributed to producing more pho-
tosynthates, which helps the plant to accumulate
more dry matter and lead the plants to produce more
flowers. Consistent outcomes were seen by Patil et
al. (2017) in chrysanthemum.

The maximum (8.63 cm) flower diameter was re-
corded in variety DFRC-3 and minimum (3.83 cm)
in Double Red. The genetic characteristics of the
various varieties and environmental conditions may
be reason for the variance in flower diameter between
the varieties (Henny et al., 2021). These outcomes
of present findings are corroborated with the find-
ings of Vandana et al. (2024).

The numbers of ray florets per flower were observed
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maximum (402.66) in variety Bidhan Jayanti and
minimum (60.33) in variety DFRC-3. Increased
flower size with a correspondingly higher floral
weight was the main reason of the difference in the
number of ray florets per flower head among the
varieties. The distinct varietal intrinsic genetic con-
stitution of each variety may also contribute to the
variance in the number of ray florets among various
varieties. Similar differences were also seen in chry-
santhemum variety Thai Chen Queen by Patil ef al.
(2017).

The severity of pests, especially aphids (Myzus
persicae) was seen in varieties Bidhan Purna, Bidhan
Neeta, Cherabu, DFRC-1 and DFRC-2, while high
symptoms of disease in leaves of varieties DFRC-2
and Himani were seen. The climate and environment
prevailing in the area orregion along with the sus-
ceptibility of varieties may be the reasons for inci-
dence of pests and diseases in plants. Pests’ inci-
dence was analyzed on the basis of index given by
Pulido-Blanco et al. (2020) and disease incidence
was analyzed on the basis of visual scale of 1-7 de-
veloped by Alegbejo (1997).

Maximum duration of flowering was recorded in
variety Coffee (48.40 days) while minimum (33.40
days) in variety Double Red. The genotype of the
plant, environmental effects and other management
variables were the causes of the variance in the flow-
ering duration between varieties. Results indicating
variations in the flowering duration between culti-
vars under different environmental circumstances
have also been reported by Yumkhaibam et al.
(2023b) in chrysanthemum.

Types of bloom were found in broad range of diver-
sity among chrysanthemum flower 2types, includ-
ing single Korean, double Korean, decorative, semi
quilled (Spoon), reflexed, etc. The genetic compo-
nent alone is wholly responsible for flower shape
and form. The difference in flower form was identi-
cal as noticed by Madhu Bala (2015) in chrysanthe-
mum.

Flower colours that were seen among the different
assessed varieties were white, yellow, red, orange,



191 Pantnagar Journal of Research

purple, pink and violet. Chrysanthemum varieties
differed in flower colours due to their genetic make-
up and the colouring pigments that were available in
a particular genotype. Anthocyanin pigments are
main cause for red colour, while chalcones and
aurones for yellow colour. Similarly, flavonols and
carotenoid pigments resulted in white colour, while
cyanidin pigments are attributed for purple colour.
The outcomes of present investigation are consis-
tent with the results of Thakur et al. (2018) and Singh
et al. (2019) in chrysanthemum.

Post harvest and yield characteristics

Vase life in tap water was observed maximum (7.67
days) in the variety Bidhan Swapna while minimum
(4.33 days each) was recorded in the varieties DFRC-
1, DFRC-3 and Double Red. Similar variations in
vase life were observed by Henny et al. (2021) in
different chrysanthemum genotypes.

Maximum weight of single flower was recorded in
Bidhan Swapna (5.30 g) while the minimum was in
DFRC-3 (1.48 g). Good plant height and vigour of
the plant results in increased flower weight. Increased
levels of water and carbohydrates may also contrib-
ute to the variations in weight of flowers asthe fresh-
ness, petal orientation of flowers and turgidity, are
all significantly influenced by water. Similar find-
ings regarding flowerweight were also observed by
Prakash and Fatmi (2022).

Flower yield per plant (204.90 g) and yield of flower
per square meter (1.84 kg) were found maximum in
variety Bidhan Swapna while minimum yield of
flowers per plant (53.41g) and yield of flowers per
square meter (0.48 kg),were seen in variety DFRC-
2. Flower yield depends on the vigour of the plants
and also on number of flowers and individual flower
weight. The difference in the flower yield may also
be the result of varietal character, habitat type and
genetic composition of the varieties. Higher yield
might be result of increase in morphological charac-
ters like height of plant, number of leaves, leaf area,
plant spread and number of branches which could
have contributed in generation of more photosyn-
thates resulting in production of more number of
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flowers per plant. Similar variations in the yield of
flower per plant among various varieties were also
observed by Singh et al. (2017) in chrysanthemum.
In variety Bidhan Swapna maximum (3.61) benefit
cost ratio was found while minimum (0.20) was in
variety DFRC-2. The results of present investiga-
tion corroborate with the findings of Kumar et al.
(2021) in chrysanthemum.

CONCLUSION

Significant differences were recorded among the
varieties. Based on vegetative growth, floral char-
acteristics, post harvest attributes and benefit-cost
ratios i. e., yield characteristics, the varieties viz.,
Bidhan Swapna (Decorative type), Bidhan Jayanti
(Decorative type), Bidhan Agnisikha (Decorative
type) and Bidhan Sweta (Reflexed type), etc. were
found promising for flower production and can be
recommended for commercial cultivation under
Tarai region of Uttarakhand.
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