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Abstract

Tuberose (Polianthes tuberosa) is one of the most important loose flower as well as cut flower crops in tropical and sub-tropical regions of
the world including India. It belongs to the family Agavacaeae and originated in Mexico. It is a perennial herbaceous plant usually produces
flowering spikes almost round the year, but it blooms profusely during summer and rainy seasons. Under normal condition in the market,
tuberose flowers do not retain for more than a day and show a sign of browning or rotting on the second day when the temperature rises in
the summer months. As a result of rapid deterioration, unsold flowers are discarded and the loss due to spoilage is worth several lakhs of
rupees a year. Thus, there is a vast scope for improvement in technologies adopted, which will yield tremendous export potential. Hence, the
investigations was made in the Department of Horticulture, Faculty of Agriculture, Annamalai University to find out the effect of different
thickness of polyethylene packaging (100, 200 and 300 gauge) and different per cent of ventilation (0, 0.25 and 0.50 per cent) on post
harvest shelf life of tuberose flowers under room (ambient) condition. The experiment was conducted in completely randomized black
design (CRD) with 13 treatments and three replications. Each replication three numbers of polyethylene bags of 20 x 26 cm size with
various size of thickness of polyethylene bags are used depends upon the treatment schedule were utilized. In each polyethylene bags 15g of
tuberose flowers were placed and sealed with polyethylene sealer. For unpacked control, the flowers were kept in trays. The study revealed
that for all the attributes, packing of polyethylene bags without ventilation recorded better result over ventilated polyethylene bags. Among
the various packaging materials used to improve the post harvest life of tuberose, 300 gauge polyethylene bags without ventilation was
found to be the best by reducing the physiological loss in weight (PLW), cumulative physiological loss in weight (CPLW), maintaining the
freshness and improved shelf life of 4 days. It was followed by high density polyethylene bags without ventilation, while the unpacked
control recorded the least values for the above characters.
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Introduction with various percentage of ventilation play a major role. It
plays a vital role for extending the vase life of loose flower
and easy transportation. Polythene bag Packing was found to
maintain optimum humidity and proper balance of CO, and
O, (Carbon-di-oxide and Oxygen) concentration which in
turn, slows down the process of respiration and

spikes almost round the year, but it blooms profusely during evapotranspiration and ultimately improved the shelf life of

summer and rainy seasons. Waxy white flowers of tuberose flowers (Thompson, 1971; Marchall and Nolin, 1990).
impregnate the surroundings with their sweet lingering Materials and Methods
fragrance. The larger yield of tuberose flowers is consumed
in the form of loose flowers followed by cut flowers and
extraction of concrete. Loose flowers of tuberose are largely
used for making garlands, floral ornamentals, hair decoration,
offering at religious, social and official functions, etc. For
loose flower utilization its single petalled cultivars are
preferred over the Double petalled cultivars. Tuberose florets
(loose flowers) retain their freshness only for one to two days
under ordinary condition, thus bring down their market value.
(Khongwir et al., 2017). As price of these loose flowers are
determined by market demand, quantity of production and
freshness of flowers, it is subjected to market glut. Presently
single petalled tuberose flowers are grown for loose flower
trade with obsolete technologies and lack of improved
method of harvesting, packing, storing and transporting.
Under normal condition in the market, it shows a sign of
browning or rotting within one or two days, when the
temperature rises in the summer months. A single day
enhancement of shelf life is an important issue to extend the ~Ti - control.

availability for consumer (Kumar, 2002). As a result of rapid ~ T> - 100 gauge polythene bag without ventilation.
deterioration, unsold flowers are discarded and the loss due T3 - 100 gauge polythene bag with25 per cent ventilation.
to spoilage is several lakhs rupees per year. Thus, there is a T4 - 100 gauge polythene bag with50 per cent ventilation.
vast scope for improved technologies adopted, which will ~Ts - 200 gauge polythene bag without ventilation.

yield tremendous export potential. Among the various Te - 200 gauge polythene bag with25 per cent ventilation.
packing methods for increasing the post harvest life of loose ~ T7 - 200 gauge polythene bag with 50 per cent ventilation.
flower, packaging with various thickness of polythene bags ~ Ts - 300 gauge polythene bag without ventilation.

Tuberose (Polianthes tuberosa) is one of the most
important loose flower as well as cut flower crops in tropical
and sub-tropical regions of the world including India. It
belongs to the family Agavacaeae and originated in Mexico.
It is a perennial herbaceous plant usually produces flowering

The experiment was conducted in the laboratory of
the Department of Horticulture, Faculty of Agriculture,
Annamalai University, Annamalainagar. The tuberose
flowers were obtained from the well maintained private
garden near Thiruvannamalai during the entire period of
study. The tuberose flowers harvested during the early hours
of the day were used for this study. This study was conducted
to find the effect of different thickness of polythene bag
packaging and various percentage of ventilation on the shelf
life of tuberose. The experiment was conducted in
completely randomized black design (CRD) with three
replications. Each replication six numbers of polythene bags
of 20 x 26 cm size with various thickness are used depends
upon the treatment schedule were utilized. In each polythene
bags 15g of tuberose flowers were placed and sealed with
polythene sealer. For unpacked control, the flowers were kept
in trays. The treatment schedule is given below,
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Ty - 300 gauge polythene bag with 25 per cent ventilation.
Tyo- 300 gauge polythene bag with 50 per cent ventilation.
Ty~ High density polythene bag without ventilation.
T, - High density polythene bag with25 per cent ventilation.
T3 - High density polythene bag with 50 per cent ventilation.
The observations on Physiological loss of weight
(PLW), Cumulative physiological loss of weight, Freshness
index (FI) and Shelf life were recorded. Data under different
characters were analyzed statistically as suggested by Panse
and Sukhatme (1976).

Result and Discussion

Physiological loss in weight and cumulative Physiological
loss in weight:

In tuberose flowers different thickness of polythene bag
packaging and different percentage of ventilation
significantly influenced over non-packaged control flowers
for physiological loss in weight and cumulative loss in
weight. Among the various treatments Tg recorded the least
physiological loss in weight with the value of 3.76, 3.56 and
2.36 per cent on 2™, 3" and 4™ day while CPLW on 4" day
was 9.68 % this was followed by T;;with the value of 5.19,
4.25 and 2.72 per cent of physiological loss in weight on 2",
3" and 4™ day while CPLW on 4™ day was 12.16 per cent.
The maximum Physiological loss in weight (33.93, 24.72 and
10.25 respectively on 2", 3" and 4™ day) and CPLW
(68.90% at 4‘hday) was observed with T;. control. This was
mainly due to direct relationship between evapotranspiration
and the number of vents (Anandaswamy et al., 1963). Further
the reduction in the permeability of the bags for the moisture
and air thereby reducing the physiological loss of weight
(PLW), which leads to the reduction in the loss of moisture
as well as respiration of the produce (Forney et al. 1989).
These are in line with the findings reported earlier by
Nirmala Srinivas and T.V. Reddy, (1993) in jasmine, Sharma
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et al. (1991) in grapes, Singh et al. (1992) in Ber and Pota et
al. (1987) in pomegranate.

Freshness Index:

In tuberose flowers different thickness of polythene bag
packaging and different percentage of ventilation
significantly influenced the control flowers for freshness
index. Among the treatments Tg recorded highest freshness
index on 4™ day (69.74 %). This was followed by Ty and Ty,
with the value of 57.07 %. Maximum loss of freshness index
was observed with control (T) with 19.69 %. This is mainly
due to packaging was found to maintain optimum humidity
and proper balance of CO, and oxygen concentration which,
slows down the process of respiration and evopotranspiration
leads to higher freshness index (Hardenburg, 1971). Similar
findings were reported by Kanbe et al. (1975) in apples.

Shelf life:

Different thickness of polythene bag packaging and
different percentage of ventilation significantly influenced
over on non-packed control flowers for shelf life in tuberose
flowers. The highest shelf life was obtained with Ty with the
value of 4 days. This was followed by T,; with the value of
3.66 days while the least shelf life (1.66 days) was noticed
with control. This may be due to the reduction in the loss of
moisture as well as respiration causing reduced ethylene
action and delayed senescence (Halevy and Mayak, 1981).
Similar result was reported by Lukaszewska (1981) in dahlia.

Conclusion

Among the various thickness of polythene bag
packaging and different percentage of ventilation for
improving the shelf life of tuberose, 300 gauge polythene
bags without ventilation (Tg) recorded the higher shelf life of
4 days.

Table 1 : Effect of different thickness of polythene bag packaging on physiological loss in weight (%) of tuberose

Treatment details 2" day 3" day 4™ day

T,- Control 33.93 24.72 10.25
T, - 100 gauge Polythene bag without ventilation 10.46 06.46 03.73
T - 100 gauge Polythene bag with 25 per cent ventilation 13.85 07.32 05.43
T, -100 gauge Polythene bag with 50 per cent ventilation 16.53 08.18 06.08
Ts -200 gauge Polythene bag without ventilation 06.52 04.95 02.94
Ts - 200 gauge Polythene bag with 25 per cent ventilation 08.42 05.73 03.35
T; - 200 gauge Polythene bag with 50 per cent ventilation 11.23 06.58 03.87
Ts - 300 gauge Polythene bag without ventilation 03.76 03.56 02.36
Tg - 300 gauge Polythene bag with 25 per cent ventilation 06.89 05.01 03.13
Tyo - 300 gauge Polythene bag with 50 per cent ventilation 08.69 05.82 03.47
T}, - High density Polythene bag without ventilation 05.19 04.25 02.72
T, - High density Polythene bag with 25 per cent ventilation 09.06 05.97 03.50
T3 - High density Polythene bag with 50 per cent ventilation 12.11 06.72 04.05
SED 0.63 0.18 0.09

CD(P=0.05) 1.27 0.38 0.18
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Table 2 : Effect of different thickness of polythene bag packaging on cumulative physiological loss in weight (%) of tuberose

Treatment details 2" day 3" day 4™ day
T;- Control 33.93 58.65 68.90
T, - 100 gauge Polythene bag without ventilation 10.46 16.92 20.65
T; - 100 gauge Polythene bag with 25 per cent ventilation 13.85 21.17 26.60
T, -100 gauge Polythene bag with 50 per cent ventilation 16.53 24.71 30.79
Ts -200 gauge Polythene bag without ventilation 06.52 11.47 14.41
Ts - 200 gauge Polythene bag with 25 per cent ventilation 08.42 14.15 17.50
T; - 200 gauge Polythene bag with 50 per cent ventilation 11.23 17.81 21.68
Tg - 300 gauge Polythene bag without ventilation 03.76 07.32 09.68
Ty - 300 gauge Polythene bag with 25 per cent ventilation 06.89 11.90 15.03
Tyo - 300 gauge Polythene bag with 50 per cent ventilation 08.69 14.51 17.98
T}, - High density Polythene bag without ventilation 05.19 09.44 12.16
T}, - High density Polythene bag with 25 per cent ventilation 09.06 15.03 18.53
T3 - High density Polythene bag with 50 per cent ventilation 12.11 18.83 22.88
SED 0.63 0.92 0.96
CD(P=0.05) 1.27 1.84 1.93
Table 3 : Effect of different thickness of polythene bag packaging on freshness index (%) of tuberose
Treatment details 2™ day 3" day 4™ day
T;- Control 100 30.41 19.69
T, - 100 gauge Polythene bag without ventilation 100 67.74 43.75
T; - 100 gauge Polythene bag with 25 per cent ventilation 100 60.52 35.81
T, -100 gauge Polythene bag with 50 per cent ventilation 100 57.07 32.12
T5 -200 gauge Polythene bag without ventilation 100 75.40 60.07
Te - 200 gauge Polythene bag with 25 per cent ventilation 100 72.07 53.33
T; - 200 gauge Polythene bag with 50 per cent ventilation 100 66.74 42.56
Tg - 300 gauge Polythene bag without ventilation 100 80.43 69.73
Ty - 300 gauge Polythene bag with 25 per cent ventilation 100 74.08 57.04
Ty, - 300 gauge Polythene bag with 50 per cent ventilation 100 71.44 50.41
T}, - High density Polythene bag without ventilation 100 78.40 65.07
T}, - High density Polythene bag with 25 per cent ventilation 100 70.53 48.72
T,; - High density Polythene bag with 50 per cent ventilation 100 65.40 40.41
SED NS 0.86 1.69
CD(P=0.05) NS 1.73 341
Table 4 : Effect of different thickness of polythene bag packaging on shelf life (days) of tuberose
Treatment details Shelf Life
T;- Control 1.66
T, - 100 gauge Polythene bag without ventilation 2.66
T; - 100 gauge Polythene bag with 25 per cent ventilation 2.33
T, -100 gauge Polythene bag with 50 per cent ventilation 2.00
T5 -200 gauge Polythene bag without ventilation 3.33
Te - 200 gauge Polythene bag with 25 per cent ventilation 3.00
T; - 200 gauge Polythene bag with 50 per cent ventilation 2.66
Tg - 300 gauge Polythene bag without ventilation 4.00
Ty - 300 gauge Polythene bag with 25 per cent ventilation 3.33
Ty, - 300 gauge Polythene bag with 50 per cent ventilation 3.00
T}, - High density Polythene bag without ventilation 3.66
T}, - High density Polythene bag with 25 per cent ventilation 3.00
T,; - High density Polythene bag with 50 per cent ventilation 2.66
SED 0.15
CD(P=0.05) 0.31




S. Kumar et al.

References

Anandaswamy, B.; Viraktamath, C.S.; Subba Rao, K.R;
Suryanarayana, B.N.; Iyengar, N.V.R. and Srinivasta,
H.C. (1963). Prepackaging studies on fresh produce -IV
Okra (Hibiscus esculantus). Food Sci., 12(11): 332-335.

Forney, C.F.; Rij, R.E. and Ross, S.R. (1989). Measurement
of broccoli respiration in film wrapped packages. Hort.
Sci., 24(1): 111-113.

Halevy, A.H. and Mayak, S. (1981). Senescence and Post-
harvest physiology of cut flowers. Part 2. Hort. Rev.,
3:59-143.

Hardenburg, R.E. (1971). Effecct of package environment on
keeping quality of fruits and vegetables. Hort. Sci., 6:
198-201.

Kanbe, K.; Kon, K.; Kume, Y. and Taguchi, T. (1975.
Studies on the storage of apple fruits. Retenion of apple
fruit freshness by polythelene packing. Akita Frt. Tree.
Exptl. Station., 7:1-34.

Khongwir, N.K.L.; Singh, M.C.; Krishan, P.S. and Ajay, A.
(2017. Post-harvest quality of tuberose (Polianthes
tuberosa) loose flower as affected by elecitor treatment.
Progressive Horticulture, 49 (1): 69-74.

Kumar, V. (2002. Studies on storage of flower. M.Sc. in
Horticulture Thesis submitted to the Post Graduate
School, ICAR-Indian Agricultural Research Institute,
New Delhi, India.

3633

Lukaszewska, A. (1981. The effect of continous and 24
hours sugar feeding on carbohydrates and free amino
acids in the inflorescence of cut dahlias. Prace Institute
sadowhictwai Kwiaciarstwa W. Skiernicuticuticach B.,
8:207-2114.

Marchal, J. and Nolin, J. (1990. Fruit quality, pre and post
harvest physiology. Fruits (Paris), Special issue,
pp-119-122.

Nirmala, S. and Reddy, T.V. (1993). Shelf life of Jasmine
(Jasmine sambac) flowers as influenced by packaging
and ventilation. Mysore J. Agric. Sci., 27(3): 272-276.

Panse, G.U. and Sukhatme, P.V. (1976). Statistical methods
for agricultural workers. (4‘h edition.), ICAR, New
Delhi.

Pota, S.; Kesta, S. and Thongtham, M.L.C. (1987). Effect of
packing materials and temperatures on quality and
storage life of pomegranate fruits (Punica granatum).
Kasetsart J. Natural Sci., 21(4): 328-333.

Sharma, R.K.; Kumar, J.T. and Singh, R. (1991). Shelf life
of grapes as affected by various packing material and
chemical. Haryana J. Hort. Sc., 20(3-4): 140-145.

Singh, K.; Siddiqui, S. and Gupta, O.P. (1992). Suitability of
various packages for transporation of ber (Zyzyphus
mauritiana Lamk.) fruits. Haryana J. Hort. Sci., 21(1-
2): 6-10.

Thompson, A K. (1971). The storage of mango fruits. Trop.
Agri., Trinidad. 48(1): 63-70.



