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Introduction
Standard chrysanthemum (Dendranthema grandiflorum) 

commonly known as Gul-e-Daudi or mum flower, is a short-day 
flowering plant belonging to the largest family of plants Asteraceae.1 

It is known as queen of flowers. It is popular ornamental plant 
in point of view as a cut flower, potted plant and landscape plant.2 
Chrysanthemum is a major cut-flower, economically very important 
and placed second in the rank after rose in the world.3 Chrysanthemum 
is the most popular flowering plant all over the world as well as in 
Pakistan. In Pakistan, it starts flower blooming from the month 
of November and blooming reaches to its peak in the month of 
December.4 Chrysanthemum is facing various problems like poor 
growth; unreliable flower setting, insect-pests and diseases as well as 
no information are available regarding to planting time and sucker 
size. These conditions ultimately resulted in low yields with poor 
quality of flowers.5 It is one of the main perennial flowering plant 
grown in winter throughout the country.6 The effect and influence of 
growth regulator is evident even in minute quantity, as gibbrellic acid 
(GA3) influences various growth parameters.7 Cut flowers are very 
sensitive, because their degradation starts soon after detachment from 
parent plant and senescence induced by ethylene.8 Gibbrellic acid 
(GA3) is known to slow down leaf yellowing and control shedding 
of many famous cut flowers.9 Gibbrellin possesses stimulatory effect 
on various parameters of plant like germination, breaking dormancy, 
delaying senescence and ethylene activity as well as quality flower 
initiation.10 Post mutagenic application of GA3 significantly decreased 
the number of primary branches and pods plant-1 but stimulated 
secondary branches in chickpea.11 Application of gibbrellic acid (GA3) 
to chrysanthemum flower improves the quality and durability of cut 
flowers by reducing senescence activity.12 Also gibbrellic acid (GA3) 
plays a beneficial role in the longevity of many species of ornamental 

plants.13 As chrysanthemum is a famous winter flowering plant, 
the study was conducted to elaborate its ornamental and aesthetic 
value under the agro climatic conditions of Peshawar. To study the 
performance of best chrysanthemum cultivar under agro climatic 
condition of Peshawar for cut flowers and the response of pre-harvest 
treatment of gibbrellic acid (GA3) on vase life of chrysanthemum 
flowers.

Materials and methods
The foliar application of gibbrellic acid (GA3) at different 

concentrations (0, 50, 100 and 150mgL-1) was sprayed at flower bud 
formation stage and when the buds were reached almost to button 
size. Healthy, insect, disease free and uniform sizes of already potted 
plants were selected, grown in pots of size (20x17cm2) having media 
consist of soil, silt and FYM in 1:1:1 ratio. The pots were watered 
gently through sprinkler as required. All necessary cultural practices 
were carried out throughout the experiment. As chrysanthemum 
is herbaceous plant and tender in nature therefore staking was also 
done accordingly. The extra flower buds were eliminated and only 
healthy and required buds were left for best flower development 
and production in each and every plant in pots. The cut flowers of 
chrysanthemum cultivars were kept in containers under (2%) standard 
sugar solutions at Horticulture Department Khyber Pakhtunkhwa 
Agricultural University Peshawar.

Pre harvest parameters
Bud size (ml)

The bud sizes of five randomly taken chrysanthemum plants 
from all the treatments were measured at button stage by water 
displacement method after foliar application of gibbrellic acid (GA3). 
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Abstract

The pre-harvest treatment of gibbrellic acid (GA3) as foliar spray was applied to 
chrysanthemum cultivars in order to investigate its impact on flower quality, persistency 
on plant and vase life. The Randomized Complete Block Design (RCBD) with two factors 
factorial arrangement was used with foliar application of GA3 (0, 50, 100, 150mgL-1) sprayed 
on chrysanthemum cultivars (Rebbonet, Revert, Resomme and Magdalena) at button stage 
of flower buds. The foliar application of GA3 significantly influenced most of the growth 
parameters and enhanced the quality of flowers in chrysanthemum cultivars. However, 
the chrysanthemum plants when treated with gibbrellic acid (GA3) at the rate of 100mgL-

1 resulted in maximum bud size (2.29cm), flower size (13.91cm), flower persistency on 
plant (51.14days), fresh flower weight (14.66g), dry flower weight (6.03g) and vase life 
(37.15days). The cultivar Rebbonet showed the highest bud size (2.28cm), flower size 
(12.20cm), number of days to flower persistency (47.00), fresh flower weight (12.45g), 
dry flower weight (5.08g), vase life (31.00days) and the least percent flower petal fading 
(9.69%). The foliar application of gibbrellic acid at the rate of 100 mg L-1 significantly 
influenced the growth and quality flower production of chrysanthemum cultivar Rebbonet. 
It was concluded that the cultivar Rebonnet could be sprayed with foliar application of 
gibbrellic acid (GA3) at the rate of 100 mg L-1 to obtain quality flowers under the agro 
climatic condition of Peshawar, Khyber Pakhtunkhwa-Pakistan.

Key words: chyrsanthmum cultivars; gibbrellic acid; preharvest & postharvest quality 
attributes and vase life
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The bud volume was then calculated as:

Bud volume = final volume reading – initial volume reading

Days to flower opening

Number of days to flower opening was counted from the date of 
foliar application up to the date of full opening of five randomly taken 
flowers from all the treatments in each replication.

Flower size (cm): Flower size was measured with the help of 
measuring tape of five randomly taken flowers from all the treatments 
in each replication.

Number of days to flower persistency

The flower persistency on plants of five randomly taken flowers 
from all the treatments was examined till the fading of flowers and 
days was counted and recorded.

Postharvest parameter
Fresh flower weight (g)

Five randomly taken fully opened flowers from all the treatments 
were weighed with the help of electronic balance and recorded the 
fresh flower weight.

Dry flower weight (g)

Five randomly taken flowers from all the treatments were kept 
in oven at 600C till complete drying of flowers and weighed with 
electronic balance and recorded the dry flower weight.

Percent flower petal fading (%)

Fading of flower starts when the petals losses their decorative 
value and color. Five randomly taken flowers from all the treatments 
faded vase-1 were counted and percentage was calculated.

Vase life (days)

Longevity refers to the average time of a cut flower taken at full 
boom in vase of sugar solution till loss of decorative value. Five 
randomly taken flowers and vase life was recorded from all the 
treatments by counting number of days from the time, when the cut 
flowers were kept in vase till the flowers loss their decorative value 
after complete opening or shedding of petals.

Statistical analysis

The data was analyzed statistically using MSTATC software 
(Michigan State University, USA). ANOVA and least significance 
difference techniques were applied in order to see any difference 
among the different treatments regarding various parameters.14

Results and discussion
Bud size (ml)

From the mean table it is cleared that chrysanthemum cultivars and 
foliar application of gibbrellic acid (GA3) had a significant response 
to bud size (ml) whereas their interaction had a non significant 
affect on the bud size of chrysanthemum (Table 1). A significant 
difference was observed for bud size of chrysanthemum cultivars. 
However, the chrysanthemum cultivar Rebonnet had the bigger 
bud size (2.28ml) followed by cultivars Magdalena (2.25ml) and 

Resomee (2.23ml) respectively, which were at par with each other. 
While the cultivar Revert had the smallest bud size of 2.17ml. The 
foliar application of gibbrellic acid (GA3) significantly increased 
the bud size of chrysanthemum cultivars as compared to control 
treatment. The highest bud size (2.29ml) was recorded in plants, 
received foliar application of gibbrellic acid (GA3) at the rate of 
100 mg L-1, followed by 2.25ml and 2.22ml in plants received foliar 
application of gibbrellic acid (GA3) at the rate of 150mgL-1 and 
50mgL-1 respectively. The smallest bud size (2.17ml) was recorded in 
control treatment. The results regarding bud size of cultivar Rebonnet 
is in line with Liu et al.,2 who argued that expansion in bud size of 
chrysanthemum was perhaps due to the activity of biologically active 
compounds like chlorogenic acid which promoted swelling of buds. A 
significant variation in bud size of chrysanthemum cultivar might be 
due to the genetic variability observed in different cultivars. The foliar 
application of gibbrellic acid (GA3) increased/stimulated the synthesis 
of auxin in apical portion of the plant which caused cell elongation by 
rapid multiplications of cells in that particular region which ultimately 
increased the bud size of the chrysanthemum plant. The findings of 
present experiment are also in agreement with the results of Arun et 
al.,15 who reported that the foliar application of gibbrellic acid (GA3) 
significantly promoted the length of floral buds in rose cultivar First 
Red. Dorajeerao & Mokashi16 also reported a significant increased in 
the vegetative and reproductive attributes of chrysanthemum cultivar 
by the foliar application of gibbrellic acid (GA3) at the rate of 100 
and 150mgL-1. The highest yield and quality characteristics of Rosa 
hybrida significantly increased by increasing the gibbrellic acid (GA3) 
concentrations from 150mgL-117 

Flower opening

The scrutiny of the results showed that the numbers of days to 
flower opening was significantly affected by the application of 
various levels of gibbrellic acid (GA3) as foliar spray. While the 
chrysanthemum cultivars and its interaction with foliar application of 
gibbrellic acid (GA3) had a non significant effect on number of days 
to flower opening of chrysanthemum. The data in Table 1 indicated 
that number of days to flower opening is significantly influenced by 
different levels of foliar application of gibbrellic acid (GA3). However 
the number of days to flower opening (30.95) was noted in control 
plants, followed by 28.72 and 28.63 in plants treated with 50 and 
150mgL-1 of foliar application of gibbrellic acid (GA3) respectively. 
Which were statistically at par with each other. The least days to flower 
opening (23.03) was observed in plants treated with foliar application 
of gibbrellic acid (GA3) at the rate of 100mgL-1. A significant variation 
was observed on number of days to flower opening by foliar application 
of gibbrellic acid (GA3). The reason for the early flower opening might 
be due to stimulatory role of gibbrellic acid (GA3) which acts as 
bioactive promoter in the opening of flower and fruit.18 As clear from 
the results of present research that optimum dose of foliar application 
of gibbrellic acid (GA3) induced early flowering in chrysanthemum. 
The results are in similarity with the findings of Blazquez et al.,19 
who observed that gibbrellic acid (GA3) application stimulated early 
flowering in short day plant of Arabidopsis. It was cleared from the 
experiment that gibbrellic acid (GA3) imparted pronounced effect in 
the opening of quality flower which is in accordance with present 
findings on flower opening of chrysanthemum. Similar results were 
also observed by Paroussi et al.,20 observed early flower maturity in 
strawberry by the use of gibbrellic acid (GA3). Endogenous gibbrellic 
acid (GA3) plays significant role in the induction and maturity of 
flower and inflorescence of chrysanthemum.21
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Table 1 Flower bud size (ml), flower opening, flower size (cm) of chrysanthemum cultivars as affected by gibbrellic acid (GA3)

Parameters Flower bud size (ml) Number of days to flower opening Flower size (cm)

Cultivars

Rebonnet 2.28 a 25.86 12.20 a

Revert 2.17 b 28.48 11.44 b

Resomee 2.23 ab 28.61 11.80 ab

Magdalena 2.25 a 28.38 11.91 ab

LSD at α 0.05 0.07 NS 0.52

Gibbrellic acid concentration (mg L-1)

Control 2.17 b 30.95 a 9.50 d

50 2.22 ab 28.72 a 11.65 c

100 2.29 a 23.03 b 13.91 a

150 2.25 a 28.63 a 12.28 b

LSD at α 0.05 0.07 2.6 0.52

Significance Level Interaction (cultivars × GA)

C × G NS NS NS

Means followed by the same letter (s) do not differ significantly from one another at 5% probability level, using LSD test.

Flower size (cm)

The mean data table showed that foliar application of gibbrellic 
acid (GA3) and chrysanthemum cultivars showed a significant effect 
on flower size. While the interaction of foliar application of gibbrellic 
acid (GA3) and chrysanthemum cultivars had a non significant 
effect on flower size of chrysanthemum (Table 1). The mean table 
for flower size of different chrysanthemum cultivars showed the that 
maximum flower size (12.20cm) was recorded for cultivar Rebonnet, 
followed by cultivar Magdalena (11.91cm) and Resomee (11.80cm) 
respectively, which showed a non significant differences. Whereas 
the minimum flower size (11.44cm) was recorded in cultivar Revert 
of chrysanthemum. The flower size of chrysanthemum cultivars 
was significantly influenced by the foliar application of gibbrellic 
acid (GA3) levels. The highest flower size (13.91cm) was recorded 
in plants, treated with 100mgL-1 foliar application of gibbrellic acid 
(GA3), followed by 12.28cm in plants received 150mgL-1 of foliar 
application of gibbrellic acid (GA3). The smallest flower size (9.50cm) 
was observed in control treatment. The increase in the size of the 
flower in chrysanthemum may be due to the environmental factors 
including photoperiod, light quality and intensity. The luxuriant 
growth and attainment in flower size in term of diameter may be due 
to the genetic potential of various chrysanthemum cultivars used in the 
present experiment. The characteristic of gibbrellic acid (GA3), which 
might have trigerred the cell multiplication rate in the bud region 
which increased the plant ability to perform better photosynthesis 
process and to acquire more nutrients. The increment in inflorescence 
diameter from the study coincide with the results of Rakesh et 
al.,22 who obtained similar results from inflorescence diameter of 
chrysanthemum by the foliar application of gibbrellic acid (GA3). 
According to Madhumita & Paswan23 gibbrellic acid (GA3) perhaps 
caused elongation in the cells of inflorescence which eventually 

resulted in bigger flower diameter of chrysanthemum. Maximos et 
al.,24 also observed a significant effect in growth and diameter of date 
fruits by the use of foliar application of gibbrellic acid (GA3).

Number of days to flower persistency

The perusal of the results showed that the foliar application of 
gibbrellic acid (GA3), chrysanthemum cultivars and their interaction 
had a significant effect on flower persistency on plant (Table 2). The 
mean value of number of days to flower persistency for different 
chrysanthemum cultivars indicated that more number of days to 
flower persistency (46.93) was recorded for the cultivar Rebonnet, 
followed by cultivar Magdalena (45.86). Whereas the lowest numbers 
of days to flower persistency (44.46) was recorded for cultivar 
Resomee. The number of days to flower persistency is significantly 
influenced by different levels of foliar application of gibbrellic acid 
(GA3). The maximum number of days to flower persistency (51.14) 
was observed in plants, sprayed with foliar application of gibbrellic 
acid (GA3) at the rate of 100mgL-1, followed by 45.05 days in plants 
treated with foliar application of gibbrellic acid (GA3) at the rate of 
150mgL-1. The least number of days to flower persistency (41.88) 
was recorded in plants grown under control conditions. The number 
of days to flower persistency was significantly affected by the 
interaction of chrysanthemum cultivars and the foliar application of 
gibbrellic acid (GA3) sprayed. The highest number of days to flower 
persistency (52.53) was recorded in cultivar Rebonnet, sprayed 
with 100mgL-1 foliar application of gibbrellic acid (GA3) solution. 
Whereas the least number of days to flower persistency (41.00) was 
noted in cultivar Resomee grown under control treatment (Figure 1). 
The presence of flowers for long time on chrysanthemum cultivar 
Rebonnet might be due to the genetic characteristic of each cultivar 
and some environmental factor played a vital role in the elongation 
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of flower persistency on plant. Ma et al.,25 found similar results 
from chrysanthemum cultivar trial and established that regulation 
and lengthy stay of chrysanthemum flower was probably due to 
regulation by genetic, light condition and irradiation. The persistency 
of flower on chrysanthemum plant might be due to delaying of the 
leaf and petals senescence by the application of exogenous gibbrellic 
acid (GA3) which ultimately retarded the concentration of auxin and 
ethylene activity.26 The persistency of flower of chrysanthemum 

showed a positive response to foliar application of gibbrellic acid 
(GA3) and its various levels. According to Halevy & Mayak27 the 
growth promoters like gibbrellin and cytokinin may stop the formation 
of flower degradation agents or growth retardants. Our results are 
analogy with Cowan et al.,28 who stated that gibbrellic acid (GA3) 
changed the carbohydrate status and increased the sugar accumulation 
by providing defense mechanism against senescence and played a 
significant role in flower persistency on plant. 

 
Figure 1 Flower persistency of chrysanthemum cultivars as affected by gibbrellic acid.

Fresh flower weight (g)

It is clear from the mean table that foliar application of gibbrellic 
acid (GA3), cultivars and their interaction had a significant effect 
on the fresh flower weight of chrysanthemum (Table 2 & Figure 2). 
There was a significant variation for fresh flower weight (g) among 
different chrysanthemum cultivars. The cultivar Rebonnet showed the 
highest value (12.45g) for fresh flower weight followed by cultivar 
Magdalena with 11.26g. which was at par with each other. Whereas, 
the lowest fresh flower weight (5.86g) was recorded for the cultivar 
Revert. The fresh flower weight was significantly accelerated by 
the foliar application of gibbrellic acid (GA3) at various levels. The 
highest value for fresh flower weight (14.66g) was noted in plants 
treated with foliar application of gibbrellic acid (GA3) at the rate of 
100mgL-1, followed by 9.17g in plants treated with 50mgL-1 of foliar 
application of gibbrellic acid (GA3). The lowest fresh flower weight 
(7.29g) was obtained in plants grown under control treatment. The 
increase in the fresh flower weight of chrysanthemum cultivars may 
be due to the genetic superiority and photosynthetic activity which 
promoted the accumulation of rich mineral along with required 
amount of water and thus had increased the fresh weight. The result 
of cultivar Rebonnet is consistent with29 that photosynthetic activity 
might have triggered CO2 assimilation to produce more carbohydrates 
and starch along with less transpiration resulted in increase of fresh 
flower weight in chrysanthemum. The fresh flower weight increased 
with increasing the foliar application of gibbrellic acid (GA3) 
concentrations up to optimum level. It may be due to physiological 
and photosynthetic activity which made available the required amount 

of essential elements in the promotion of inflorescence fresh weight. 
The result of fresh flower weight of inflorescence is in harmony with 
the results of Aziz et al.,30 who obtained a significant increased in 
fresh weight of date fruits with foliar application of gibbrellic acid 
(GA3). The gradual increase of foliar application of gibbrellic acid 
(GA3) at different levels initiated and assimilated elements essential 
may caused increase in the fresh weight of inflorescence. Kumar & 
Singh31 reported that the growth regulator enhanced the performance 
of seasonal flowers of carnation which is in correspondence with the 
findings of present research. The foliar application of gibbrellic acid 
(GA3) significantly increased the weight of carnation flower.32

Dry flower weight (g)

Foliar application of gibbrellic acid (GA3), chrysanthemum 
cultivars and their interaction had a significant effect on dry flower 
weight (Table 2). The cultivar Rebonnet indicated the highest dry 
flower weight (5.08g) followed by cultivars Magdalena and Resomee 
with 4.84g and 4.76g respectively, however the variation among 
these cultivar was non significant. The lowest dry flower weight 
(2.24g) was observed in cultivar Revert. The foliar application of 
gibbrellic acid (GA3) significantly influenced the dry flower weight 
of chrysanthemum cultivars. The foliar application of gibbrellic 
acid (GA3) when sprayed at the concentration of 100mgL-1 gave 
the highest dry flower weight (6.03g). While the dry flower weight 
(2.30g) was observed in the untreated plants of chrysanthemum. The 
dry flower weight was significantly affected by the interaction of 
chrysanthemum cultivars and the foliar application of gibbrellic acid 
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(GA3). The highest dry flower weight (6.61g) was recorded in cultivar 
Rebonnet, treated with 150mgL-1 foliar application of gibbrellic 
acid (GA3). Whereas the lowest flowers dry weight (1.49g) was 
observed in cultivar Revert grown under control condition (Figure 
3). The increase in the dry flower weight of cultivar Rebonnet may 
be correlated to the increased fresh of the same cultivar along with 
more accumulation of biomass from carbon compounds sucrose and 
fructose which ultimately resulted in more dry weight after drying. 
The increase in dry flower weight may be attributed to the fact that 
dry matter contents present in excessive amount by receiving high 

dose of foliar application of gibbrellic acid (GA3). The dry weight 
of inflorescence is same with the findings of El-Hodairi et al.,33 who 
observed the increment in the dry weight of date fruit. The reason 
for the dry weight perhaps is that time of blooming and inflorescence 
mature early and attained complete flower cycle due to which it might 
have promoted the dry weight. The present findings are in accordance 
with Ambad & Kadam34 who reported that the biomass of dry flower 
of pyrethrum might have increased due to complete physiological 
maturity of pyrethrum flower.

Table 2 Flower persistency, fresh flower weight (g), dry flower weight (g) of chrysanthemum cultivars as affected by gibbrellic acid (GA3) 

Parameters Number of days for flower persistency on plant Fresh flower weight (g) Dry flower weight (g)

Cultivars

Rebonnet 46.93 a 12.45 a 5.08 a

Revert 44.71 c 5.86 c 2.24 b

Resomee 44.46 c 10.58 b 4.76 a

Magdalena 45.86 b 11.26 ab 4.84 a

LSD at α 0.05 0.66 1.66 0.92

Gibbrellic acid concentration (mg L-1)

Control 41.88 d 7.29 c 2.30 c

50 43.88 c 9.17 b 4.25 b

100 51.44 a 14.66 a 6.03 a

150 45.05 b 9.05 b 4.34 b

LSD at α 0.05 0.66 1.66 0.92

Significance Level Interaction (cultivars × GA)

C × G * (Figure 1) * (Figure 2) * (Figure 3)

Means followed by the same letter (s) do not differ significantly from one another at 5% probability level, using LSD test.

Figure 2 Fresh flower weights (g) of chrysanthemum cultivars as affected by gibbrellic acid.

https://doi.org/10.15406/hij.2018.02.00043



The pre-harvest foliar application influenced the flower quality and vase life of chrysanthemum cultivars 150
Copyright:

©2018 Sajid et al.

Citation: Sajid M, Rab A, Khan IA, et al. The pre-harvest foliar application influenced the flower quality and vase life of chrysanthemum cultivars. Horticult Int J. 
2018;2(4):145‒152. DOI: 10.15406/hij.2018.02.00043

Figure 3 Dry flower weights (g) of chrysanthemum cultivars as affected by gibbrellic acid.

Vase life (Days)

The foliar application of gibbrellic acid (GA3) and chrysanthemum 
cultivars had a significant effect on days to vase life of chrysanthemum 
cut flowers. While the interaction between foliar application of 
gibbrellic acid (GA3) and chrysanthemum cultivars had a non 
significant effect on days to vase life of chrysanthemum cut flowers 
(Table 3). The mean value for vase life of different chrysanthemum 
cut flower cultivars indicated that the highest (30.08) days to vase 
life was recorded for the cultivar Rebonnet, followed by 28.19 days 
in cultivar Magdalena. Whereas, the lowest (27.43) vase life was 
recorded in cultivar Revert. The foliar application of gibbrellic acid 
(GA3) had a significant effect on vase life of chrysanthemum cut 
flowers. The foliar application of gibbrellic acid (GA3) at rate of 
100mgL-1 on chrysanthemum plants increased the number of days 
(37.15) to vase life. The least days (23.91) to vase life was observed in 
plants grown under control condition. The increase in the post harvest 
flower life of cultivar Rebonnet might be linked to acquiring more 
sucrose from sugar solution in vases and became able to compete 
and retarded action of ethylene as compared to other chrysanthemum 
cultivars. The results are in line with Kofranek & Halevy35 who 
reported that post harvest life of chrysanthemum was more better than 
rose when kept in vases containing sucrose in appropriate percentage. 
The vase life could be correlated with ethylene production which is 
inhibited by the foliar application of gibbrellic acid (GA3), because it 
may had retarded the onset of senescence in whole cut inflorescence 
stalk by containing higher amount of RNA content.36 Bewley et al.,37 

also stated that gibbrellic acid (GA3) performed special role in the 
maintenance and regulation of flower and extend the vase life. The 
present findings on vase life is related with the results of Skutnik et 
al.,38 who found that plant growth regulator extend the inflorescence 
longevity. Also the sugar solution enhanced vase life of cut flower 
by providing sufficient amount of energy and respiration substrate 
through sucrose solution. The experimental findings are in agreement 
with the results of Ichimura & Hiraya39 who found an extension in 
vase life of pea flower kept in sugar solution.

Percent flower petal fading (%)

The mean data table showed that foliar application of gibbrellic 
acid (GA3), chrysanthemum cultivars and their interaction had 
a significant effect on percent flower petal fading (Table 3). The 
percent flower petal fading was significantly influenced by different 
chrysanthemum cultivars. However, the maximum value for the 
percent flower petal fading (12.05%) was occurred for cultivar 
Revert, followed by 11.95% in cultivar Resomee. Which were at par 
with each other. The least percent flower petal fading (9.69 %) was 
recorded in cultivar Rebonnet. A significant variation was observed 
in percent flower petal fading in relation to different levels of foliar 
application of gibbrellic acid (GA3). The highest percent flower petal 
fading (12.00%) was observed in control plants. Whereas, the least 
percent flower petal fading (10.32%) was recorded in plants treated 
with foliar application of gibbrellic acid (GA3) at the rate of 100mgL-1

. 
As concerned interaction, the highest percent flower petal faded (13.93 
%) was observed in cultivar Resomee grown under control treatment. 
Whereas, the least percent flower petal faded (8.21%) was recorded 
in chrysanthemum cultivars Rebonnet treated with GA3 at the rate of 
100mgL-1 (Figure 4). The increase in the percent flower petal fading in 
cultivar Revert might be due to genetic makeup. It may also be due to 
less protein content and reserved food in petals and climate, humidity 
and temperature have affected the fading of petal in chrysanthemum 
cultivars. After evaluation of different chrysanthemum cultivars 
Carvalho et al.,40 also found similar results and put forward the reason 
of high temperature and humidity as the factor of percent flower petal 
fading. The increase in percent flower petal fading of chrysanthemum 
cultivars might be due to the reason that the aging was rapid in 
inflorescence part not treated with foliar application of gibbrellic acid 
(GA3) as compared to those cultivars treated with growth regulator. 
The present result had uniformity with the findings of Kim et al.,41 

who found that production of endogenous ethylene multiplied the 
synthesis of abcissic acid which caused early fading in the cut flower. 
According to Thingnaes et al.42 the variation in photoperiod may be 
regulate or deregulate the production of endogenous gibbrellin which 
directly or indirectly influenced percent fading.
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Figure4 Percent flower petal fading (%) of chrysanthemum cultivars as affected by gibbrellic acid.

Table 3 Post harvest flower life, Percent flower petal fading (%) of 
chrysanthemum cultivars as affected by gibbrellic acid (GA3)

Parameters Vase life Percent flower 
petal fading (%)

Cultivars

Rebonnet 30.08 a 9.69 c

Revert 27.43 b 12.05 a

Resomee 27.77 b 11.95 a

Magdalena 28.19 b 10.27 b

LSD at α 0.05 0.85 0.52

Gibbrellic acid concentration (mg L-1)

Control 23.91 c 12.00 a

50 25.93 b 11.07 b

100 37.15 a 10.32 c

150 26.49 a 10.57 bc

LSD at α 0.05 0.85 0.52

Significance Level Interaction (cultivars × GA)

C × G NS * (Figure 4)

Means followed by the same letter (s) do not differ significantly from one 
another at 5% probability level, using LSD test.

Conclusion and recommendations
Based on the experimental results it is concluded that the different 

chrysanthemum cultivars significantly influenced most of the growth 
and flower parameters. Whereas, the cultivar “Rebonnet” resulted in 
highest quality flower production, while the cultivar Resomee resulted 
in the lowest quality flower. The foliar application of gibbrellic acid 
(GA3) at the rate of 100 mg L-1 significantly affected the growth and 

quality flower production of chrysanthemum cultivars as compared 
to control plants. It was concluded that the cut flower production 
at commercial scale by using foliar application of gibbrellic acid 
(GA3) is not as much expensive as the local community thinking 
but it is economical and most beneficial to get quality cut flowers. 
The chrysanthemum cultivar Rebonnet when treated with 100mgL-1 
of foliar application of gibbrellic acid (GA3) resulted in best quality 
flower production under the agro climatic condition of Peshawar- 
Pakistan.
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