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Abstract: The study was carried out with the specific objective to observe the effectiveness of zero energy 

cool chamber to keep aesthetic quality of selected commercial flowers. Roses (Rosa indica), gerbera 

(Gerbera jamesonii L.), and golden rods (Solidago canadensis) and loose flower Gaillardia (Gaillardia x 

grandiflora) were stored at ambient conditions as well as in ZECC. The aesthetic properties of flowers as 

freshness, colour, smell, and strength, were judged by panel of ten judges on nine point rating scale before 

storage. The data were analysed for mean, standard deviation, coefficient of variation and t test. Zero 

energy cool chambers were found effective to reduce   the average temperature and increase humidity than 

room temperature. The aesthetic quality of the selected flowers was efficiently retained in the zero energy 

cool chamber and increase the vase life of the stored commercial flowers significantly than ambient 

conditions. Use of Zero energy cool chamber should be recommended for growers as well as the wholesale 

and retail flower vendors.   

Index Terms: Aesthetic value, Commercial Flowers, Zero Energy Cool Chamber, Vase Life  

I. Introduction 

India has diverse agro climatic conditions which permit growing of varieties of flowers. India is 

known for growing of traditional flowers such as jasmine, marigold, chrysanthemums, tuberose, asters etc., 

and the cut flowers like roses, gladiolus, gerbera and anthurium are also becoming popular (Mishra et al. 

2001). Cut flowers are perishable. Once flowers severed from the plant are deprived of their natural source 

of water and nutrients they wilt rapidly. The season, time, stage of harvest and post-harvest treatment, 

packaging, storage, transportation and several factors influences in the keeping quality of the flowers(Reid, 

and Jiang,2005 ).     

The evaporative cooled storage structure has proved to be useful for short term, on-farm storage of 

fruits and vegetables in hot and dry regions (Jha and Chopra 2006). Evaporative cooling is an efficient and 

economical means for reducing temperature and increasing the relative humidity of an enclosure, and has 

been extensively tried for enhancing the shelf life of horticultural produce (Jha and Chopra 2006; Dadhich 

et.al. 2008; Odesola and Onyebuchi 2009) which is essential for maintaining the freshness of the 

commodities (Dadhich et.al. 2008). Evaporative cooling is an environmental friendly air conditioning 

system that operates using induced processes of heat and mass transfer where water and air are working 

fluids (Camargo 2007). 

The most important factors affecting the postharvest life and quality of flowers are temperature and 

relative humidity (Jagreeti Gupta and Dubey,R.K.2018 ).  Fresh produce needs low temperature and high 

relative humidity during storage and transportation.  

http://www.ijcrt.org/


www.ijcspub.org                                           © 2022 IJCSPUB | Volume 12, Issue 1 March 2022 | ISSN: 2250-1770 

IJCSP22A1156 International Journal of Current Science (IJCSPUB) www.ijcspub.org 287 
 

Methodology 

The study was carried out with the specific objective to observe the effectiveness of zero energy cool 

chamber to keep aesthetic quality of selected commercial flowers. Roses (Rosa indica), gerbera (Gerbera 

jamesonii L.), and golden rods (Solidago canadensis) and loose flower Gaillardia (Gaillardia x 

grandiflora) were stored at ambient conditions as well as in ZECC. Experiment was conducted in the 

department of Home Science of Sant Gadge Baba Amravati University, Amravati of Maharashtra state. 

Amravati district lies between- 20° 32' and 21° 46' north  latitude and 76° 37' and 78° 27' east longitude. 

The dimension of zero energy cool chambers recommended by IARI (Anon. 2010 ) was modified to 110 X 

117 X 30 cm.  The experiment was carried out in the month of March to June 2019. The selected 

varieties of flowers were purchased from the local wholesale market which is grown by the local farmers. 

Flowers were sorted out for eliminating of bruised, punctured and damage during the transport. The stick 

flowers were cut 1cm. under water. Soon after sorting, the flowers were divided into two equal parts. The 

first portion of each variety of stick flowers was stored in the jar of tap water and Gaillardia was stored in 

the wet cotton cloth in bamboo basket at room temperature (RT), second part was stored in ZECC. The 

average temperature and humidity were calculated with the three times records with the dry and wet bulb 

thermometer (ZEAL make) and humidity with hygrometer (BARIGO make). The aesthetic properties of 

flowers as freshness, colour, shape, and strength, were judged by panel of ten judges on nine point rating 

scale before storage and same panel of judges evaluated the flowers for each day till flowers were at 

acceptable aesthetic conditions. The data were analysed for mean, standard deviation, coefficient of 

variation and t test for testing the significance between mean scores of aesthetic value of flowers at room 

temperature and ZECC.                           

Results and Discussion 

Amravati district is in tropical dry region. The average humidity is low at ambient conditions. Except 

during the monsoon season when the humidity is high, the air is generally dry. The summer months are the 

driest in the plains (Anon 2019). 

Table 1 Temperature and relative humidity during experimentation 

S.N Month Mean Temperature Degree Celsius Mean Humidity    (%) 

  Room ZECC Room ZECC 

  Min Max Min Max   

1 March 23 40 18 30 61- 26 81 

2 April 30 44 22 32 42-17 85 

3 May 31 45 22 35 32-18 80 

4 June 24 46 15 34 80-36 92 

 

   Data shows (Table1) that ZECC maintained average temperature constantly low than room temperature 

and increased relative humidity.   During experimentation the temperature ranges between 230C to 460C. 

Humidity was ranges from 19 per cent to 89 per cent. ZECC was effective to maintain humidity in the 

range of 80 to 90 per cent. The fluctuations in humidity and temperature were observed due to cloudy days 

and rain showers in the month of May and June. The ZECC was found efficient to reduce the temperature 

and maintain more than 80 per cent humidity during experimentation.  The zero energy cool chamber was 

reduced temperature by 10 to 120C. Similar results were reported by (Chaudhari 2006, M.P. Islam, T. 

Morimoto, 2015) 
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Aesthetic quality of flowers stored in the ZECC 

The aesthetic quality of flowers was evaluated for colour, freshness, shape and strength as discussed in 

table 1. 

Table 2: Aesthetic quality of Roses stored in ZECC and Ambient Conditions 

Particulars Colour Freshness Shape Strength 

 RT ZECC RT ZECC RT ZECC RT ZECC 

Initial 9 9 9 9 9 9 9 9 

Mean 5.38 7.55 4.22 7.52 5.51 7.6 4.47 7.88 

SD 0.79 0.74 1.52 0.72 0.69 0.85 0.76 1.9 

CV 0.14 0.09 0.36 0.9 0.12 0.11 0.09 0.24 

t test - 16.6** - 21.98** - 17.34** -19.69** 

** - p value is < 0.0001 

The mean score for each parameter was declined, roses stored in ZECC were rated good while for room 

temperature the score was not satisfactory for freshness and strength, while not good for colour and 

freshness. Physical properties of roses stored in ZECC were maintained for longer period as compare to 

RT. The significant differences were observed in colour, freshness, shape and strength of the roses stored at 

ZECC and RT were found significant (P < 0.001). 

Table 3: Aesthetic quality of Gerbera stored in ZECC and Ambient Conditions 

Particulars Colour Freshness Shape Strength 

 RT ZECC RT ZECC RT ZECC RT ZECC 

Initial 9 9 9 9 9 9 9 9 

Mean 5.64 7.46 5.33 7.61 5.58 7.65 5.47 7.37 

SD 0.74 0.89 1.22 1.15 0.26 0.59 0.66 0.68 

CV 0.13 0.11 0.22 0.15 0.04 0.07 0.12 0.09 

t test -14.15** -14.05** -21.41** -15.55** 

** - p value is < 0.0001 

Table no.2 depicts the aesthetic values of the gerbera flowers stored in ZECC and at room temperature. The 

initial score for gerbera flowers was excellent. The scores for colour, freshness, shape and strength for the 

gerbera flowers stored in ZECC were superior to the stored at room temperature.  The properties of gerbera 

were maintained in ZECC as compared to ambient conditions and observed significant difference in colour, 

freshness, and strength scores of gerbera stored at ZECC and room conditions (P < 0.001).  

Table 4: Aesthetic quality of Golden Rods stored in ZECC and Ambient Conditions 

Particulars Colour Freshness Shape Strength 

 RT ZECC RT ZECC RT ZECC RT ZECC 

Initial 9 9 9 9 9 9 9 9 

Mean 6.22 7.79 5.53 8.41 5.67 7.7 6.41 8.55 

SD 0.82 0.61 0.36 0.61 0.62 0.36 0.39 0.39 

CV 0.13 0.07 0.06 0.07 0.10 0.04 0.06 0.04 

t test -12.47** -27.74** - 19.25** -23.07** 

** - p value is < 0.0001 

The score for the aesthetic quality of golden rod  is presented in table 3. The colour, freshness, shape and 

strength of ZECC flowers were significantly superior to the ambient conditions (P < 0.001). The golden 

rods are used as fillers in the flower arrangements and bouquets. 
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Table 5: Aesthetic quality of Gaillardia stored in ZECC and Ambient Conditions 

Particulars Colour Freshness Shape Strength 

 RT ZECC RT ZECC RT ZECC RT ZECC 

Initial 9 9 9 9 9 9 9 9 

Mean 6.27 8.24 6.22 8.27 5.67 7.7 5.99 7.95 

SD 0.62 0.26 0.28 0.38 0.62 0.36 0.13 0.22 

CV 0.09 0.03 0.04 0.04 0.11 0.04 0.02 0.02 

t test -22.25** -23.99** -19.44** -31.25** 

** - p value is < 0.0001 

 The aesthetic quality of gaillardia flowers is presented in the table 4. The ZECC was effective to store the 

loose flowers. The scores for all the parameter were very good as compare to the stored at room 

temperature. There was significant difference in the mean scores (P < 0.001) Gaillardia is loose flowers 

used for garlanding and worshiping sold nearby temple and flower vendors.  

 

The vase life of selected commercial flowers in number of days is depicted in the above figure. The 

acceptability of aesthetic quality of flowers in days stored at ambient conditions and ZECC was observed. 

The average vase life of roses, Gerbera, Golden rod and Gaillardia was increased in zero energy cool 

chamber than at room temperature.  

Conclusions 

Zero energy cool chambers were found effective to reduce   the average temperature and increase humidity 

than room temperature. It works effectively during hot and dry climatic conditions. The aesthetic quality of 

the selected flowers was efficiently retained in the zero energy cool chamber and increase the vase life of 

the stored commercial flowers significantly than ambient conditions. The ZECC is the ecofriendly, user 

friendly for storage of roses, Gerbera, Goldenrods and loose flowers Gaillardia. Use of Zero energy cool 

chamber should be recommended for growers as well as the wholesale and retail flower vendors.   
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