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Abstract

An investigation was carried out to standardise suitable growing media and growth regulators for enhancing
morphological and floral characters of rose at College of Horticulture, Vellanikkara during the period 2018
- 2019. Treatments consisted of three different growing media viz., soil + M-sand + coco peat + FYM, soil +
M-sand + cocopeat + vermicompost, soil + M-sand + cocopeat + poultry manure in the ratio of 2:1:1:1 v/v
in combination with growth regulators benzyl adenine (BA) and gibberellic acid (GA) at two different levels
viz., 200 and 250 ppm. The results revealed that plants grown in growing medium containing FYM with GA
at 250 ppm produced superior results with respect to plant height. Vegetative characters such as plant spread,
number of branches per plant and number of leaves per branch were higher under the growing media containing
FYM along with foliar sprays of BA at 200 and 250 ppm levels. Growing media and growth regulators had
significant influence on floral parameters viz., stalk length and number of petals per flower. Media containing
FYM (M,) with GA 200 as well as 250 ppm were found to have maximum stalk length. Highest number of
petals were observed under media containing FYM (M, ) along with BA 200 and 250 ppm, media containing
FYM (M,) along with GA 200 and 250 ppm, media containing vermicompost (M,) along with BA 200 ppm
and GA 200 ppm as well as media containing poultry manure (M,) along with BA 200 ppm. Early initiation
of flower bud was observed under medium containing FYM (M,) along with BA 250 ppm (119.22
days).Growing medium consisting of soil + M-sand + cocopeat + FYM (2:1:1:1) along with monthly
application of BA at 200 ppm was found to be effective for enhancing growth and yield of rose under
protected condition.

Key words: BA, FYM, GA, Growing media, Growth regulators, Rose, TajMahal.

Rose, universally known as Queen of flowers,
occupies a prime position in world floriculture
industry. It is primarily used in bouquets, flower
arrangement and to beautify the locations for special
occasions and also for landscape purposes. Ease of
availability of wide spectrum of colours, shape and
suitability for numerous purposes as well as
prolonged vase life are the reasons behind the
widespread consumer acceptability of rose.
Protected structures ensure the year round
production of quality flowers and help to provide
automation and climate control also.

Growth and yield of rose depend on the quality of
growing medium and its ability to supply enough
nutrients to the root system. Physical and chemical
characters of growing media influence the
availability of essential nutrients and root growth.
Exogenous application of growth regulators is found
to have effect on improving morphological and
floral characters of flower crops by altering the
internal plant hormone balance.

The experiment was carried out in the top ventilated
rain shelter of Department of Floriculture and
Landscaping, College of Horticulture, Vellanikkara,
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during the period September 2018 to May 2019.
Six month old uniform rose grafts of variety
‘Tajmahal” were used for the experiment. Planting
was done in raised beds of size 2.1 x 1.2 m at a
spacing of 30 x 40 cm between rows and plants
respectively. The experiment was laid out in factorial
RBD with twelve treatments and three replications.
Three different growing media combinations viz.,
soil + M-sand + coco peat + FYM (M, ), soil + M-
sand + cocopeat + vermicompost (M,), soil + M-
sand + cocopeat + poultry manure (M,) in the ratio
of 2:1:1:1 v/v were used. Growth regulators BA
(GR, and GR, ) and GA (GR, and GR, ) were
applied at two different levels viz., 200 and 250 ppm
as foliar spray from 2 months after planting and
succeeding sprays given at monthly intervals.
Observations on vegetative parameters viz., plant
height, plant spread, number of branches per plant
and number of leaves per branch were recorded at
monthly intervals. The data pertaining to different
vegetative and floral parameters were statistically
analyzed using WASP statistical software.

Significant results could be observed in
morphological parameters with respect to growing
media and growth regulators.

Vegetative parameters such as plant height, plant
spread, number of branches and number of leaves
per branch influence the flower yield and quality
of rose (Pooja et al., 2017). From the results, it was
clear that growing media had significant influence
on plant height. M, (media containing FYM) was
superior in terms of plant height throughout the
period of study. Highest plant height (77.96 cm)
was noticed at 8 MAP (Table 1). The treatment M,
(media containing poultry manure) was found to
have the lowest plant height throughout the growth
period.

Regarding plant spread, growing in M, (media
containing FYM) was found to give highest plant
spread during major part of the growth period.
Among all treatments, highest plant spread was
recorded at 8MAP and M, (media containing
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vermicompost) and M, (media containing FYM)
were on par with each other at 4 MAP (Table 2).
Lowest plant spread was observed in M, (media
containing poultry manure) throughout the period
of observation.

M, (FYM) and M, (media containing
vermicompost) were observed to be on par with
respect to the number of branches per plant except

during 5, 6 and 8 MAP (Table 3).

There was a significant influence of growing media
on number of leaves per branch at 3,4 and 5 MAP
(Table 4). At 3 MAP, M, (media containing FYM)
was superior, whereas at 4 and 5 MAP M, (media
containing FYM) and M, (media containing
vermicompost) were found to be on par with regard
to this parameter.

The positive influence of medium containing FYM
on vegetative parameters might be due to the
balanced supply of nutrients in available form after
decomposition, which led to better root growth and
easy absorption of nutrients and resulted in an
improvement in vegetative growth. These results
are in accordance with the findings of Rajasekhar
and Suresh (2015) and Singh (2006) in rose.

From the present study it could be observed that
medium containing vermicompost was as effective
as medium containing FYM for improvement of
vegetative parameters viz., plant height, plant
spread, number of branches per plant and number
of leaves per branch. Vermicompost is a sustainable
source of macro nutrients in the form of nitrates,
phosphates, exchangeable calcium, and soluble
potassium as well as micro nutrients. Presence of
plant growth regulators like gibberellins and
cytokinin was also reported in vermicompost (Akter
etal.,2017). An improvement in vegetative growth
by the incorporation of vermicompost in growing
media was reported in various ornamental crops by
Pandey et al. (2017) in dahlia and Bhalla et al.
(2007) in carnation.
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Table 1. Effect of growing media and growth regulators on plant height of rose variety Tajmahal
Treatments Atthetime 1MAP 2MAP 3MAP 4MAP 5MAP 6MAP 7MAP 8§ MAP
of planting

GROWING MEDIA M, 20.85 30.09 3683 5758 4195 5946  67.58 6892 77.96
M, 20.85 26.12 3525 4854 4161 5137  69.07 6684 7391
M, 17.44 23.59 2689 3924 3525 4498 4993 5397 64.08
CD (0.05) 0.80 1.10 3.20 3.71 287 329 390 324 313
GROWTH REGULATOR  GR 18.45 26.22 2899 4336 37.06 5249 5946 61.04 69.72
GR 20.22 24.69 3201 47.65 4133 5388 6399 59.77 7297
GR 20.81 26.06 32.89  47.62 3875 5214 6457 63.78 65.69
GR4 19.38 29.44 38.08 55.18 4129 4924  60.75 6839 79.56
CD (0.05) 0.92 1.27 3.69 4.28 3.32 NS NS 3.74 3.6l

MAP — Months after planting M- FYM, M, - Vermicompost, M, - Poultry manure
GR - BA200ppm GR,- BA250ppm GR- GAZOOppm GR, - GA 250 ppm

Table 2. Effect of growing media and growth regulators onplant spread of rose variety Tajmahal

Treatments At the time of 1 MAP  2MAP 3MAP 4MAP 5SMAP 6MAP 7MAP 8§ MAP
planting

GROWING MEDIA M, 16.10 19.44 2352 2925 2426 2731  29.65 2794 30.05
M, 16.33 18.23 2175 2634 25.05 26.05 2627 2578 2628
M, 14.28 16.01 18.64 2046 19.86 21.75 2412 2548 2651

CD (0.05) 0.46 0.78 0.73 0.92 0.87  0.79 .10 1.14  1.10

GROWTH REGULATOR  GR, 15.67 17.41 2112 27.00 2339 26.85 2794 2932 3022
GR, 15.93 17.77 2115 25.80 23.60 2643  30.66 29.72 33.49
GR, 15.39 17.31 2134 2528 2356 2411 2406 2371 2271
GR, 15.30 19.09 21.60 2333 21.67 2275  24.06 2285 24.03

CD (0.05) 0.53 0.90 0.85 1.07 1.01 091 128 131 1.26

MAP — Months after planting M- FYM, M, - Vermicompost, M, - Poultry manure
GR- BA200ppm GR,-BA 250 ppm GR GA 200 ppm GR, - GA 250 ppm

Table 3. Effect of growing media and growth regulators on number of branches per plant of rose variety Tajmahal

Treatments At the time of 1 MAP 2 MAP 3 MAP 4 MAP 5MAP 6MAP 7MAP 8 MAP
planting

GROWING MEDIA M, 1.82 1.85 1.86 2.00 237 288 3.00 3.01 322
M, 1.92 1.73 1.83 2.18 242 241 242 3.05 376
M; 1.48 1.44 1.35 1.56 1.96 2.14 253 287 325

CD (0.05) 0.21 0.26 0.18 0.22 0.18  0.11 0.16 NS 021

GROWTH REGULATOR  GR 1.92 1.69 1.74 2.17 259 278 3.16 352 415
GR 1.66 1.64 1.54 1.89 2.51 2.93 3.07 321 3.8
GR 1.80 1.79 1.76 1.83 1.99  2.16 231 299 317
GR4 1.58 1.56 1.68 1.77 1.92  2.03 205 218 274

CD (0.05) 0.24 NS NS 0.26 0.21 0.13 0.19  0.17 024

MAP — Months after planting, M- FYM, M, - Vermicompost, M, - Poultry manure
GR- BA200 ppm GR,- BA 250 ppm GR - GA 200 ppm GR,—GA 250 ppm

Table 4. Effect of growing media and growth regulators on number of leaves per branch of rose variety Tajmahal

Treatments Atthe time of 1 MAP  2MAP 3 MAP 4MAP 5MAP 6MAP 7MAP 8§ MAP
planting

GROWING MEDIA M, 3.20 3.95 4.26 4.92 528 625 599 616 5.65
M, 3.38 3.46 3.99 437 508 571 585 636 534
M, 3.37 3.70 3.73 4.03 451 525 553 561 524

CD (0.05) NS NS NS 0.45 043 043 NS NS NS

GROWTH REGULATOR  GR 322 3.57 3.98 439 451 585 569 604 578
GR, 3.71 3.72 4.00 4.78 558 621 6.11 633 634
GR, 3.09 3.87 4.26 4.45 517 571 586 573 4.6l
GR, 3.24 3.66 3.74 4.15 454 517 550  6.09 493

CD (0.05) NS NS NS NS 0.50 049 NS NS 048

MAP — Months after planting M - FYM, M_-Vermicompost, M, - Poultry manure
GR - BA 200 ppm GR - BA 250 ppm GR,- GA 200 ppm GR, -~ GA 250 ppm
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Table 5. Effect of M x GR interaction on plant height of rose variety Tajmahal

Treatments At the time of planting 1 MAP 2MAP 3MAP 4MAP SMAP 6MAP 7MAP 8§ MAP
IX GR, 18.98 32.30 3212 51.68 46.09  62.12 71.98 64.74 7548
]x GR2 20.08 2313 33.61  52.69 40.07  59.08 71.40 63.55 73.84
lx GR, 22.15 26.27 3139 5549 37.94  59.66 70.10 62.08  70.94
lx GR, 22.18 38.67 5020  70.46 4370 57.01 56.84 8532 91.60
2x GR 19.28 23.82 3284  42.02 3561  50.28 57.96 64.77 7252
2x GR 24.88 29.15 3628 5114 4638  61.43 80.95 7092 77.04
2x GR 20.86 2427 33.90 4585 40.69 4533 67.52 7213 67.96
M, x GR 18.41 27.26 38.00  55.15 4378 48.44 69.84 59.54  78.12
;x GR1 17.08 22.55 22.01 36.38 2947 45.09 48.45 53.61  61.16
3x GR, 15.72 21.80 26.16  39.14 37.55 4112 39.62 4484  68.04
M, x GR, 19.42 27.65 3338 4151 37.62 5144 56.09 57.13  58.17

M,x GR, 17.55 22.39 26.04  39.93 3639 4229 55.58 6033 68.97

CD (0.05) 1.60 2.20 6.40 7.42 5.75 6.58 7.81 6.48 6.26

CV 4.81 4.90 11.45 9.04 8.57 7.48 7.41 6.05 5.14

M, x GR, - FYM+ BA 200 ppm, M, x GR,- FYM + BA 250 ppm, M, x GR, - FYM + GA, 200 ppm, M x GR,- FYM + GA, 250 ppm, M, x GR,
- Verm1compost +BA 200 ppm,M, x GR, - vermicompost + BA 250 ppm, M x GR; - verm1compost + GA 200 ppm, M, x GR -Verm1compost+
GA, 250 ppm, M, x GR, - poultry manure + BA 200 ppm, M,x GR, - poultry manure + BA 250 ppm, M, x GR poultry manure + GA, 200 ppm,

M;x GR, - poultry manure + GA, 250 ppm ,

MAP - Months after planting

Table 6. Effect of M x GR interaction on plant spread ofrose variety Tajmahal

Treatments At the time of planting 1 MAP  2MAP 3MAP 4MAP S5MAP 6MAP 7TMAP 8§ MAP
1x GR, 17.06 19.92 2417 32.09 2430  28.96 31.94 30.19  37.08
lX GR2 15.19 17.69 22.96 29.71 26.49 28.65 3343 30.54 35.71
lx GR, 15.75 18.15 2120 27.68 2405 2658 26.79 2623 2381
1x GR, 16.39 21.99 2573 2752 2217 25.02 26.45 2479 2357
2X GR 16.47 17.93 21.86 27.71 26.49 28.21 29.39 28.99 27.25
M, x GR 17.60 19.50 2178 2727 2528  28.87 28.54 2842 30.96
;x GR 15.59 17.76 2191 2625 2540 2334 23.68 2351 2241
2X GR 15.65 17.73 21.42 24.11 23.02 23.78 23.44 22.19 24.50
3x GRI 13.46 14.39 1731 21.19 1936 23.38 22.48 28.77 2632
3x GR, 14.98 16.12 18.71 2039 19.02 2177 29.99 3021 3378
M, x GR, 14.81 15.99 20.89 21.89 21.22 22.40 21.69 21.39 21.91

M,x GR, 13.84 17.55 17.64 1835 19.82  19.44 22.28 21.56  24.02

[h) (0. 05) 0.92 2.11 1.46 1.84 1.74 1.57 2.20 227 2.19

CV 3.50 5.13 4.05 4.30 4.47 3.70 4.88 5.09 4.68

M, X GR, - FYM+ BA 200 ppm, M, x GR,- FYM + BA 250 ppm, M, x GR, - FYM + GA, 200 ppm, M,x GR,- FYM + GA, 250 ppm, M, x

GR, - Vermicompost + BA 200 ppm,M, x GR, -

- vermicompost + BA 250 ppm, M, x GR, - vermicompost + GA, 200 ppm, M, x GR, -

vermrcompost+ GA, 250 ppm, M, x GR poultry manure + BA 200 ppm, M, x GR poultry manure + BA 250 ppm, M, x GR poultry

manure + GA, 200 ppm, M, x GR poultry manure + GA, 250 ppm,

Regarding the plant height, significant variation
could be observed due to plant growth regulators
during the period of observation. Foliar application
of GA at 250 ppm has recorded greatest plant height
in major part of growth period. Increase in plant
height due to the application of GA might be due to
the stimulation of cell production beneath the apical
region resulting in the generation of new cells in
this region, and increase in the size of the
meristematic region. Similar findings were observed
in the reports of Baghele et al. (2014); Kumar et al.
(2012) and Arun et al. (2000).

MAP — Months after planting

Significant effect of growth regulators on plant
spread was noticed throughout the period of
observation. Application of BA at 250 ppm was
found to produce the highest plant spread in major
part of growth period at 4, 5 and 7 MAP . This
treatment was observed to be on par with GR, (BA
at 200 ppm). Application of BA at 200 ppm as well
as 250 ppm was found to produce the highest
number of branches throughout the experimental
period, except at 1 and 2 MAP. Cytokinins have
the ability to enhance the production of lateral buds
by the way of suppressing apical dominance. This
might have caused production of more number of
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Table 7. Effect of M x GR interaction on number of branches per plant of rose variety Tajmahal

Treatments At the time of planting 1 MAP 2MAP 3MAP 4MAP S5MAP 6MAP 7MAP 8§ MAP
|X GR, 1.91 1.87 2.00 241 2.82 341 3.64 3.83 4.53
1x GR 2.04 2.08 1.91 1.74 239 325 3.55 2.87 3.77
Ix GRJ 1.79 1.62 1.62 1.68 2.16 248 243 2.80 2.26
lx GR, 1.56 1.83 1.91 2.18 2.12 239 239 2.54 232
2x GR, 2.12 1.83 1.83 2.55 2.75 2.67 2.81 3.26 432
2x GR, 1.58 1.49 1.43 2.25 245 2.43 241 3.37 3.55
2x GR, 225 2.16 231 2.20 237 238 239 3.24 3.91
2x GR, 1.74 1.43 1.75 1.75 2.12 2.16 2.08 2.34 3.29
3x GR, 1.75 1.38 1.39 1.55 2.20 227 3.04 3.49 3.61
3x GR, 1.37 1.34 1.27 1.68 2.68 3.13 3.25 3.39 3.44
M, x GR, 1.37 1.61 1.35 1.62 1.46 1.62 2.12 2.93 3.36

M,x GR, 1.45 1.44 1.39 1.38 1.52 1.53 1.70 1.68 2.62

D (0.05) 0.42 NS 0.37 0.45 0.37 0.22 0.33 0.30 0.42

(9% 14.51 18.74 13.06 13.86 9.83 5.37 7.39 6.08 7.28

M, x GR, - FYM+ BA 200 ppm, M, x GR,- FYM + BA 250 ppm, M x GR, - FYM + GA, 200 ppm, M, x GR,- FYM + GA, 250 ppm, M, x GR,
- Vermicompost + BA 200 ppm,M, x GR, - vermicompost + BA 250 ppm, M, x GR, - vermicompost + GA, 200 ppm, M, x GR, -vermicompost+
GA, 250 ppm, M, x GR, - poultry manure + BA 200 ppm, M, x GR, - poultry manure + BA 250 ppm, M, x GR, - poultry manure + GA, 200 ppm,

M, x GR, - poultry manure + GA, 250 ppm

MAP — Months after planting

Table 8. Effect of M x GR interaction on number of leaves per branch of rose variety Tajmahal

Treatments At the time of planting 1 MAP 2 MAP 3 MAP 4 MAP SMAP 6MAP 7MAP 8 MAP
1X GR, 3.45 3.99 437 491 4.84 6.94 6.14 6.30 6.14
|X GR, 2.95 3.80 3.83 5.85 6.12 6.08 6.04 6.24 6.49
1x GR, 3.04 4.45 4.62 423 5.33 6.54 6.20 5.61 4.73
Ix GR, 3.37 3.56 4.24 4.70 4.83 5.43 5.57 6.49 5.25
2x GR, 3.08 3.62 3.70 423 5.08 5.76 5.66 6.03 5.83
2x GR, 470 3.56 4.37 4.24 6.18 6.75 6.31 6.50 5.48
2x GR, 2.99 3.37 4.12 5.12 431 5.47 5.64 6.53 5.08
2x GR, 2.74 331 3.77 3.91 4.74 4.87 5.81 6.39 4.99
3x GR, 3.12 3.11 3.89 4.03 3.63 4.85 5.27 5.79 5.38
3x GR, 3.49 3.80 3.81 424 4.45 5.81 5.99 6.24 7.05
M, x GR, 3.24 3.80 4.04 3.99 5.89 5.12 5.74 5.04 4.01

M,x GR, 3.62 4.11 3.20 3.84 4.06 5.21 5.12 5.39 4.55

CD (0.05) NS NS NS 0.89 0.87 0.86 NS NS 0.84

(0% 19.60 14.60 12.46 11.88 10.36 8.87 11.51 12.07  9.13

M, x GR, - FYM+ BA 200 ppm, M, x GR,- FYM + BA 250 ppm, M, x GR, - FYM + GA, 200 ppm, M, x GR,- FYM + GA, 250 ppm, M, x GR|
- Verm1compost +BA 200 ppm,M, x GR, - vermicompost + BA 250 ppm, M x GR; - verrmcompost + GA 200 ppm, M, x GR —Vermlcompost+
GA, 250 ppm, M, x GR, - poultry manure + BA 200 ppm, M, x GR, - poultry manure + BA 250 ppm, M, x GR poultry manure + GA, 200 ppm,

M,x GR, - poultry manure + GA, 250 ppm

branches and an improvement of plant spread.
Growth enhancement due to the external application
of growth regulators have been reported in rose by
several workers Baghele et al., 2014; Vasudevan and
Kannan, 2015; Mondal and Sarkar, 2017; and
Mondal and Sarkar, 2018.

Number of leaves per branch was found to have
direct correlation with flower production (Pooja et
al., 2017). An improvement in number of leaves by
the foliar application of benzyl adenine was reported
by Baghele et al. (2014) and Dekhaney et al. (2000)
in rose. From the results, it could be observed that

MAP - Months after planting

there was significant variation in number of leaves
per branch due to growth regulators during 4, 5 and
8 MAP. GR, (BA at 250 ppm) was superior in terms
of number of leaves per branch which was on par
with GR, (GA at 200 ppm) at 4 MAP. At 5 MAP
GR, (BA at 200 ppm) and GR, (BA at 250 ppm)
were on par and 8 MAP, GR, (BA at 250 ppm) was
found to be superior in terms of this parameter.

Growing media and growth regulator interaction had
significant effect on plant height during the period
of observation (Table 5). Tallest plants were
produced by the treatment combination of M, x GR,
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(media containing FYM + GA at 250 ppm) at 1, 2,
3,7 and 8 MAP. At 6 MAP plant height was highest
under the treatment M, x GR, (media containing
vermicompost + BA at 250 ppm). At 4 MAP M, x
GR, M, x GR, M x GR, M, x GR,, M, x GR,
were on par with one another with regard to plant
height. The maximum plant height of 91.60 cm was
observed in the treatment combination M, x GR,
(media containing FYM + GA at 250 ppm) at 8
MAP. More absorption and translocation of
nutrients due to enhanced root growth in the medium
enriched with FYM coupled with growth
accelerating effect of GA might have caused an
improvement in plant height in treatments
consisting of FYM and gibberellic acid. These
results were in conformity with the findings of Pooja
et al. (2017) in rose.

Regarding plant spread there was significant effect
of M x GR interaction among different treatments
(Table 6). M, x GR, (FYM + BA at 200 ppm) and
M, x GR, (media containing FYM + BA at 250 ppm)
were superior from 3 to § MAP. At 1&2 MAP
highest plant spread was under the treatment
combination of M, x GR, (media containing FYM
+ GA at 250 ppm) whereas at the time of planting it
was under M, x GR, (media containing
vermicompost + BA at 250 ppm).

Significant variation in number of branches due to
M x GR interaction could be noticed throughout
the period of experiment except at 1 MAP (Table
7). M, x GR, (media containing FYM + BA at 200
ppm) was observed to have highest number of
branches from 4 to 8 MAP. During initial three
months, more number of branches was noticed
under the treatment of M, x GR, (medium
containing vermicompost + GA at 200 ppm) and at
3 MAP it was under M, x GR, (medium containing
vermicompost + BA at 250 ppm). The maximum
number of branches of 4.53 was produced under
M, x GR, (medium containing FYM + BA at 200
ppm) at § MAP.

There was no significant variation in number of
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leaves per branch due to M x GR interaction except
at 3,4, 5 and 8 MAP (Table 8). Growth regulators
BA in two concentrations viz., 200 and 250 ppm
along with growing medium enriched with FYM
was found to have positive influence on this
parameter at 3 and 5 MAP. At4 MAP, treatment M,
x GR, (media containing vermicompost + BA at
250 ppm) was found to have the highest number of
leaves per branch.

Addition of organic manures viz., FYM and
vermicompost might have improved the physio-
chemical properties of the soil which in turn
increased the nutrient absorption of the plant.
Application of BA or GA might have resulted in
cell division, elongation and production of
maximum number of lateral branches resulting in
an improvement in plant spread as well as number
of leaves per branch. Similar findings were reported
by Rajasekhar and Suresh (2015) in rose.

Growing medium had significant effects on floral
characters, and medium containing FYM (M, ) was
found to be superior with respect to floral characters
viz., length of flower bud (3.37 cm), diameter of
flower bud (2.16 cm), number of flowers /plant
(5.04), number of petals/ flower (51.92), stalk length
(47.94 cm) and flower diameter at fully opened stage
(8.44 cm) (Table 9). Medium containing FYM (M)
and medium containing vermicompost (M,) were
on par with regard to other floral parameters such
as length of flower shoot, neck girth and stalk girth
of flower. This might be due to enhanced availability
of Nand K from growing medium containing FYM
which improved the quality of flower as reported
by Khanna et al. (2016) in China aster; Ahmed et
al. (2004) in dahlia; Rajasekhar and Suresh (2015),
Prasad etal. (2017), Pooja etal. (2017) in rose; Sekar
and Sujata (2001) in gerbera; and Bhatia et al. (2004)
in carnation. Vermicompost also had significant
positive effect on floral characters. Soil properties
such as bulk density, porosity, soil pH as well as
microbial activity were found to be improved by
the application of vermicompost in growing
medium. Improvement in soil properties might have
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Table 9. Effect of growing media and growth regulators on floral characters of Rose variety‘Tajmahal’
Treatments Days taken ~ Daystaken  Daystaken Lengthof Diameter Number Number Length Neck- Neck- — Stalk  Stalk  Flower Flower
for flower  from flower ~ from flower  flower of of of of  length girth  length girth  diameter persistence
bud bud initiation bud initiation  bud flower  flowers  petals  flower (cm)  (mm) of of at fully (days)
initiation ~ to commercial to complete  (cm) bud per per shoot flower flower  opened
stage of harvest  opening (cm) plant flower  (cm) (cm)  (mm) stage (cm)
GROWING
MEDIA M, 129.41 14.63 2045 337 2.16 5.04 5192 4011 724 296 4794 466 8.44 15.99
M, 136.19 15.04 20.55 3.24 2.06 4.40 4624 3854 692 293 4553 449 7.95 16.44
M, 140.45 1445 20.59 312 1.98 3.76 4750 3274 656 269 3997 412 746 15.52
CD (0.05) 4.6 NS NS 0.11 0.08 0.63 2.71 177 023 012 144 021 035 NS
GROWTH
REGULATOR  GR, 13335 14.66 21.00 327 2.08 5.38 5087 3516 623 293 4L75 437 8.33 16.95
GR, 13221 14.65 20.75 325 211 5.10 4708 3693 590 287 4301 453 175 15.99
GR, 137.50 14.81 2045 3.24 2.10 3.84 4691 3879 768 289 4792 458 173 15.76
GR, 138.34 14.71 1991 321 1.99 3.28 4936 3764 781 275 4525 422 7.99 15.24
CD (0.05) NS NS 0.66 NS NS 0.72 NS 204 027 NS 166 025 041 NS
M - FYM, M,-Vermicompost, M, - Poultry manure GR - BA 200 ppm GR,- BA 250 ppm GR,- GA 200 ppm GR, — GA 250 ppm
Table 10. Effect of M x GR interaction onfloral characters of Rose variety‘Tajmahal’
Treatments Days taken ~ Daystaken  Daystaken Lengthof Diameter Number Number Length Neck- Neck- — Stalk  Stalk  Flower Flower
for flower  from flower ~ from flower  flower of of of of  length girth length girth diameter persistence
bud bud initiation bud initiation  bud flower  flowers  petals  flower (cm)  (mm) of of at fully (days)
initiation ~ to commercial to complete  (cm) bud per per shoot flower flower  opened
stage of harvest  opening (cm) plant flower  (cm) (cm)  (mm) stage (cm)
M,x GR, 130.24 1455 2037 339 2.19 6.77 5297 37123 662 312 4499 463 9.25 15.95
M,x GR, 119.22 14.77 21.09 336 2.15 5.67 5243 3940 621 293 4422 503 8.04 15.96
M, x GR, 132.65 15.17 2043 343 2.30 4.16 5118 4243 840 298 5248 475 8.24 16.72
M,xGR, 135.54 14.03 1991 328 1.98 3.56 5112 4149 775 282 50.09 425 8.23 15.34
M,x GR, 123.44 14.99 21.61 333 211 5.16 4977 3718 629 299 4307 455 8.14 1751
M,x GR, 136.21 15.36 21.23 331 2.10 4.90 4330 3922 586 294 4640 443 8.03 16.80
M,x GR, 143.42 14.24 19.41 312 1.98 3.87 4078 3863 7.8 298  46.68 455 7.63 15.52
M,x GR, 141.70 15.60 19.96 3 2.06 3.66 5113 3903 835 280 4599 442 8.02 15.95
M,x GR, 146.39 14.44 21.03 3.10 1.94 421 4986 3120 578 267 3719 394 7.60 1739
M,x GR, 141.20 13.83 19.94 3.08 2.07 4.74 4550 3219 565 274 3841 413 7.19 15.20
M,x GR, 136.44 15.03 2151 317 2.01 349 4879 3530 746 271 4460 443 132 15.04
M,x GR, 137.78 1451 19.87 3.15 1.92 2,61 4585 3230 735 264 39.69 399 172 14.45
CD (0.05) 9.25 1.06 115 NS NS NS 5.55 NS 023 NS 288 NS NS NS
cv 4.03 4.29 332 4.21 506 16.89 675 564 402 515 383 583 5.27 8.10

M, x GR - FYM+ BA 200 ppm, M, x GR,- FYM +BA 250 ppm, M, x GR, - FYM + GA, 200 ppm, M, x GR - FYM + GA, 250 ppm, M, x GR, - Vermicompost + BA 200 ppm, M,x
GR, - vermicompost + BA 250 ppm, M, x GR, - vermicompost + GA, 200 ppm, M, x GR, -vermicompost+ GA, 250 ppm, M, x GR, - poultry manure + BA 200 ppm, M, x GR, - poultry
manure + BA 250 ppm, M, x GR, - poultry manure + GA, 200 ppm, M, x GR, - poultry manure + GA, 250 ppm

increased nutrient uptake by plant resulting in faster
mobilization of photosynthates and early
transformation from vegetative to reproductive
phase and production of more number of flowers.
These results are in accordance with the findings of
Akter et al. (2017); Pandey et al. (2017) and
Chamani et al. (2008).

With respect to the influence of growth regulators,
more number of flowers/ plant (5.38 and 5.10) as
well as largest flowers at fully opened stage (8.33
and 7.99 cm) were observed under BA at 200 and
250 ppm. Production of more lateral branches, more
number of leaves and high chlorophyll content in
leaves as the result of the foliar application of BA
might have enhanced the photosynthetic area as well
as assimilation and translocation of carbohydrates

to the growing point resulting in production of more
number of flowers. Similar results could be found
in the results of Nambiar et al. (2012) in
dendrobium, and Vasudevan and Kanan (2015) in
rose variety Tajmahal. Stalk length of the flower
was found to be maximum under GA at 200 ppm
(47.92 cm) whereas GA 200 ppm and BA 200 ppm
were on par with highest length of flower shoot
(38.79 and 36.94 cm respectively). This might be
due to the effect of GA which could accelerate cell
division and improve the longitudinal growth of
cells, leading to vertical growth of plants as reported
by Arun et al. (2000); Roberts et al. (1999);
Hashemabadi and Zarchini (2010) and Saffari et al.
(2004) in rose.

Growing medium and growth regulator interaction
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had significant influence on floral parameters viz.,
stalk length and number of petals per flower (Table
10). Media containing FYM (M) with GA 200 as
well as 250 ppm were found to have maximum stalk
length (52.48 and 50.09 cm respectively). Highest
number of petals were observed under media
containing FYM (M, ) along with BA 200 and 250
ppm, medium containing FYM (M, ) along with GA
200 and 250 ppm, medium containing
vermicompost (M,) along with BA 200 ppm and
GA 200 ppm as well as media containing poultry
manure (M,) along with BA 200 ppm. Early
initiation of flower bud was observed under medium
containing FYM (M,) along with BA 250 ppm
(119.22 days). Easy availability of nutrients from
growing media enriched with FYM along with
beneficial effects of growth regulators BA and GA
might have caused an improvement in yield and
quality of flower. Similar results were found in the
findings of Arun et al., (2000) in rose, Saffari et al.,
(2004) in rose, Ramalingam, K. (2008) in rose,
Vasudevan and Kannan, (2015) in rose, Rajasekar
et al. (2017) in rose, , Sekar and Sujata, (2001) in
gerbera, and Bhatia et al., (2004) in carnation cv.
Sunrise.

The study recommends that growing medium
consisting of soil + M-sand + cocopeat + FYM
(2:1:1:1) along with monthly application of BA at
200 ppm can be used for enhancing growth and yield
of rose under protected condition.
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