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ABSTRACT
Roses are marvelous cut flowers that possess renowned status in floriculture trade. Elite cultivars 
respond unreliably in new habitat. It is mandatory to explore the prospective of the introduced 
cultivars to assess the adoptability in new habitat. Therefore, this research was executed at 
Floriculture Research Substation, Ayub Agricultural Research Institute, Faisalabad, Pakistan 
during 2017-2018 to check the adoptability of elite rose cultivars (Kardinal and Gold medal) in 
climatology of Faisalabad.  Results describes that cultivar kardinal exhibited maximum plant 
height (98.93cm), minimum days to bloom (59.83  ), maximum flower life (7.2), more number of 
flowers (15.58) highest flower diameter (6.27cm), excellent fragrance (3.4) and highest number 
of petals/flower(24.92).Keeping in view the flourishing growth and potential of this cultivar, it is 
recommended that kardinal can be grown in climatic condition of Faisalabad for commercial 
cultivation.
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INTRODUCTION
Roses are most eminent and prevalent cut flowers 
in international floriculture trade. These are grown 
in gardens and landscape premises for aesthetic 
beautification and for essential oil. The foliage   of 
flower, color, shape and color of hips (fruits), sometime 
supplemented by decorative thorns make the rose 
important to be used in the landscape. Roses have deep 
association with human sentiments as well as have 
high international market demand due to their variety 
of uses. Presently, Netherlands, Japan, Colombia, 
Ecuador, Kenya and Israel are major producers of cut 
roses. In Dutch flower auction, in Netherlands, the sale 
value of cut roses was approximately 213 million euros 
during 2018 and 2019   (Statista, 2020).
Due to diverse climatic conditions, there is great potential 
for cut rose cultivation in Pakistan. Cultivation of cut 
rosesis attaining popularity among farmers in Pakistan 
and considered as a profitable endeavor. In previous 
years, rapid growth rate, escalationin awareness, 
more returns on investment, better living standards 
and increases in restaurant and hotel business led to 
choosy and more demanding customers. Favorable 
climatology of country undoubtedly designa te that 
diverse variety of rose cultivars can be cultivated, which 
can elevate the financial status of farmers. Cultivation 
of roses in peri-urban and rural areas has increased 
potential to create employment and improve livelihood 
of that poor sector of our society   (Ahmad et al., 2011)

Roses are prevalent in world Northern hemisphere 
therefore they respond well under comparatively 
low temperature, moderate relative humidity and 
rainfall. Production of good quality roses edaphic and 
climatic factors play a significant role. These factors 
have influenced on growth, production and quality of 
roses.  Among all these factors, temperature is key 
factor of growth for roses cultivation followed by light 
and relative humidity. For cultivation of rose, ideal 
temperature is 20-25°C and 13-16°C during day and 
night respectively with 8 hours of sunlight and ≤ 75% 
relative humidity  (Shin et al., 2001). The number of 
days from bud to flowering increased from 21.6 to 
63.0 days as temperature decreased from 30 to 15oC 
in Rosahybrida cv. ‘Kardinal’. Leaf area, stem length, 
chlorophyll contents and stem diameter generally 
increased with decreasing temperature, but the best 
quality stems were observed at 18oC. With decrease 
in temperature from 30 to 15oC, flower dry weight was 
increased from 0.7 to 3.0g. It was observed that when 
plants were moved to lower temperature at visible bud 
stage, flower dry weight was increased. Maximum 
flower yield, stem length and flower quality has been 
reported in plants grown at 23.9oC day temperature. 
Growing conditions also affect the postharvest quality 
of cut roses which may be partially related to the 
carbohydrate balance of the plants. Long photoperiod, 
high air humidity and low temperature may reduce 
vase life (Slootweg and Meeteren, 1991)  .
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Presently, information regarding impact of environment 
alaspects on roses growth, quality and yieldunder local 
conditions of Faisalabad is scanty. By considering the 
commercial value and emerging demand of roses, this 
experiment was conducted with specific aim to explore 
the potential and suitability of different cultivars grown 
in Faisalabad climatic conditions.

MATERIALS AND METHODS
This study was carried out at area of Floriculture 
Research Sub Station, Ayub Agricultural Research 
Institute, Faisalabad ,Pakistan (longitude=73°-09´E, 
latitude=31°-42´N, Altitude=189 m) during 2017-18. 
Climate of the experimental site is characterized as 
subtropical with hot dry summer and cold winter. Soil 
of experimental area was loamy, with pH 8.1 (basic) 
having potash (205 ppm), phosphorus (8.0 ppm) and 
low in organic carbon (0.85 %).Two year old plants   of 
roses cultivars Kardinal and Gold medal were selected 
for this study. The experiment was conducted according 
to Randomized Compete Block Design (RCBD) with 
two treatments and six replications. Mean maximum 
and minimum temperatures, cumulative rainfall and 
relative humidity was recorded during experimental 
period. All practices like weeding, fertilization  , plant 
protection and irrigation were applied equally to all 
cultivars during entire period of experimentation. FYM 
was applied in the month of December at the rate of 
3kg/plant. NPK (17:17:17) was applied at the rate of 
100kg/acre in three splits in the months of October, 
December and April 2018. Irrigation was applied on 
fortnightly during winter season and weekly during 
summer. Plants were sprayed against aphid/jacid with 
confidor @ 5ml/L water during winter season. During 
December plants were treated with chloropyriphos @ 
1 L/acre against termites attacks through irrigation. 
Suckers/off shoots were removed during December at 
time of pruning as well as in the month of April through 
pruning scissor.

Data concerning plant height (cm), number of 
branches/plant, number of leaves/branch, days taken 

to first flower, flower intact life, number of flowers, 
flower diameter (cm), number of petals/flower, length 
of petal (mm), fragrance and overall performance were 
collected. Plant height was recorded from ground 
level up to the last point of the largest branch using 
measuring rod. Flower diameter and length of petal 
were calculated with Vernier caliper.  Flower intact life 
was calculated by recording days from flower opening 
to the initiation of senescence on the labelled plants. To 
explore overall performance of the nominated cultivars, 
rating scale was used  .

The scale comprised of the following ratings:

1 = Healthy, recurrent flowering intensity, compact  
      shape
2 = Average growth, good flowering intensity, semi- 
      compact shape
3 = Moderate growth, flowering intensity and bush  
      shape.
4 = Stunted growth, little flowering intensity, irregular  
      bush shape.

Fragrance was assessed by panel through rating 
scale as given below: 

1 = Highly fragrant 
2 = Medium fragrant 
3 = Less fragrant 
4 = No fragrance.

Data was scrutinized by performing (ANOVA) by using 
statistix software 8.1 and interpreted according to 
T-Test at 5% level of significance (Steel et al., 1997).

RESULTS AND DISCUSSIONS

Plant height: Statistical analysis regarding plant height 
is interpreted in Fig 1. According to data both varieties 
showed significant variations. Kardinal roses exhibited 
maximum height (98.93cm)whereas gold medal 
showed minimum height (81.03cm).This variation in 
cultivars response might be due to climatic, genetic and 
cultural practices. Environmental factors like irradiance, 

Table 1.Metrological data of experimental site during study period

Month
Maximum  

temperature (◦C)
Minimum

temperature (◦C)
Rainfall

(mm)
Relative 

humidity %
2017 2018 2017 2018 2017 2018 2017 2018

January 16.8 21.5 5.0 4.0 4.8 - 87.3 89.2
February 24.8 25.1 8.6 9.0 3.7 7.2 77.6 82.2
March 28.8 30.9 20.3 15.4 16.1 12.4 73.8 68.2
April 37.5 36.3 20.7 21.2 19.2 11.4 52.6 57.7
May 37.3 39.4 23.7 24.5 14.4 12.5 48.0 45.8
June 38.5 39.0 26.3 26.8 56.0 122.8 60.1 62.6
July 37.4 39.3 27.5 27.5 111.0 88.6 73 75.7
August 37.4 37.7 26.9 28.1 65.7 15.2 73 72.4
September 36.9 36.5 23.4 24.6 69.9 85.4 19.0 73.2
October 35.1 32.9 18.6 18.4 - 0.6 71.1 73.5
November 25.5 23.6 10.8 11.6 - 0.2 75.9 68.4
December 23.4 22.2 5.4 5.7 3.8 0.4 84.1 88.5
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water availability photoperiod and temperature are 
imperative for plant growth and development. These 
findings are in favor with the previous results of Joshna 
and Mitra (2018) in hybrid tea roses in west Bengal 
India and Fatiullah and Bostan (2018)  in gladiolus crop 
studied in climatic condition of Faisalabad.

Number of branches/plant: Statistical data 
concerning number of branches/plant presented in 
Fig. 2 revealed significant   difference between both 
varieties. Maximum number of branches per plant 
(10.73) were found in Gold medal while minimum 
number of branches (10.18) were found in Kardinal. 
This variation in response of cultivars with respect to 
number of branches per plant might be due to genetic 
makeup of cultivars, soil composition and climatic 
factors which further lead to vegetative growth of 
plants. These findings are in accordance to previous 
results of Ahmad et al. (2007) in zinnia crop studied in 
Faisalabad climate.

Number of leaves/plant
The perusal of data shown in Fig 3. divulges highly 
significant difference between both varieties in 
terms of number of leaves/plant. Gold medal variety 
exhibited more number of leaves per plant (207.95) 
while Kardinal variety revealed less number of leaves 
per plant (170.58). This variation in number of leaves 
per plant might be due to climatic factors as well as 
genotype of plants. Safiullah and Ahmed (2001) 
reported similar findings previously in zinnia flowers 

while Kaur and Bajpay (2019) also presented same 
findings in gladiolus flowers.

Days taken to first flower: Flower varieties under 
evaluation showed significant variations in case of days 
taken to first flower (Fig 4.). Kardinal took minimum 
days (59.83) to bloom first flower while Gold medal 
took maximum days(67.31) to bloom first flower. This 
could be due to environmental and climatic factors such 
as light and nutrition as well as some genetic factors 
which responsible for vegetative and reproductive 
growth of plants. Thakur et al. (2015) also observed 
similar results previously in zinnia flowers.

Flower intact life: The data presented in Fig 5. 
showed significant differences between assessed 
varieties in respect to intact flower life. Maximum 
flower life (7.2) days was recorded in Kardinal while 
minimum flower life (5.9) days was calculated in gold 
medal. Shelf life of flower depends on the tissues 
senescence. Flower intact life is associated with genes 
that regulate senescence process. Senescence results 
into discoloration and tissues death leading to petal 
abscission. Moreover, accumulation of abscisicacid, 
calcium and ethylene also cause flower senescence 
(Farrante et al., 2010). Kondo et al. (2005) found that 
flower size, storage life, color and pigmentation are 
affected by calcium level, relative humidity, light, soil 
pH and temperature.

Number of flowers: Statistical analysis of data 
concerning number of flowers is portrayed in Fig 6. 
According to data highly significant difference was 



J. Agric. Res. 2020, 58(3)

A. Aziz et al.

180

observed. Kardinal exhibited higher number of flowers 
(15.58) as compared to gold medal which showed less 
number of flowers (12.42).The variation in number 
of flowers per plant are correlated with recurrent 
flourishing habit due to their genetic composition and 
environmental factors. Temperature is critical factor for 
flower growth and yield (Manjula, 2005). These results 
are in favor with previous findings of Ahmad et al. 
(2011)   in different roses cultivars.

Flower diameter: The analyzed data about flower 
diameter presented in Fig 7, exhibited significant 
variation between both verities. Highest flower 
diameter was recorded in Kardinal (6.27mm) while 
lowest diameter (4.47mm) was observed in gold 
medal variety. Variation in flower diameter might be 
due to environmental factor such as temperature, 
light intensity and relative humidity. It is also due to 
genotype and available food material which triggers 
further development and growth of flower. Memon et al. 
(2009) and Bashir et al. (2018) presented these findings 
previously in gladiolus and tulip crops, respectively in 
Faisalabad climate.

Number of petals/flower: The perusal of data with 
respect to number of petals/flower is illustrated in Fig 
8. Both cultivars showed significant differences in this 
regard. Kardinal variety remained best with higher 
number of petals/flower (24.92) while gold medal 
exhibited lowest number of petals/flower (20.60). The 
difference in number of petals might be due to genetic 
makeup of plants as it is regulated by dominant gene. 

The degree of dominant genes having more alleles 
leading to more number of petals per flower. Double-
flowered varieties contain more number of petals or 
petaloids as compared to the basic five petals. This 
increase in number of petals due to conversion of 
stamens and pistilin to petals as well as petaloids. 
Moreover, increment in scion vigor due to influence 
of rootstock as well as number of floret initials also 
affected the number of petals per flower (Zlesak, 2006). 
These results are in line with previous observations of 
Tabassum et al. (2002) and Paramagoudar, (2010) in 
different rose cultivars.

Length of petals: The analyzed results pertaining to 
length of petals depicted in Fig 9, indicated significant 
variation. Kardinal showed maximum length of petal 
(1.63mm) whereas minimum length of petal (1.04mm) 
was found in gold medal. The results are agreement 
with previously found results of Zhang (2003) and 
Shupert et al. (2007).The increment in petal length 
might be due to genetic composition of plants and due 
to climatic factors.

Fragrance: Rose cultivars indicated significant impact 
in case of fragrance (Fig 10). Maximum fragrance was 
noted in cultivar Kardinal with mean value (3.4) while 
minimum fragrance (1.83) was observed in gold medal 
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cultivar. This difference in fragrance of flowers may be 
ascribed that fragrance is very significant factor which is 
regulated by environmental factors and multitude scent 
production pathways. These pathways turn on and off 
through a specific gene. Furthermore, some enzymes 
are also accountable for the formation and regulation 
of numerous fragrance components (Verhoeven et al., 
2003).

Overall performance was varied significantly for both 
cultivars as illustrated in Fig 11. Better performance 
was exhibited by kardinal variety with (3.37) scores 
while gold medal showed poor performance (2.25).
Variations in the performance of all cultivars can be 
accredited to fluctuations in environmental factors 
such as temperature, rainfall and relative humidity. 
Tabassum et al. (2002) and also gave similar results 
previously in rose cultivars.

CONCLUSION 
According to results, it is concluded that rose cultivar 
cardinal performed better in terms of growth and 
flower quality in central Punjab climatic conditions 
(Faisalabad). However, it is recommended for 
commercial cultivation in Faisalabad for supporting 
floriculture industry of Pakistan.
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