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ABSTRACT

A study was carried out to compare and evaluate three different storage
methods of onion (traditional storage, ventilated storage and cold storage). The
ventilated storage rmathod was studied under two different types of vertical storage
bins (concrete and metal), while the cold storage method was proceeded in a
refrigerated chamber using three different types of storage sacks {poly-ethelene,
purlap, and strip plastic) and three different types of packing boxes (parmboo, wood,
and piastic). The evaluation basis included assessment of bulbs deterioration,
weight loss and sprouting percentage. The results showed that, the traditional
storage method recorded the highest deterioration and accumulative weight losses
followed by the ventilated and cold storage methods respectively. On the other hands,
the ventilated masonry storage bin showed lower deterioration and accurnulative
weight loss as compared to the ventilated rnetal bin. Meanwhile, the cold storage in
poly-ethelene sacks and plastic boxes showed the lowest deterioration and
accumulative weight loss as compared to other studied materials. Also, both
traditional and ventilaled storage methods showed no sprouting of onion bulbs,
while the cold storage method recorded a sprouting percentage ranged from 4.5t0 7.2
% due to higher level of air refative humidity inside the cald storage chamber.

INTRODUCTION

Onion is considered as one of the most important crops in all countries
of the world. In Egypt, onion rank fourth after cotton, rice, and citrus. It is
grown as a winter, summer and inter planted crop for mature dry bulbs and
small green amounts as a source of protein, mineral salts, and vitamins. In
Egypt, onion is cultivated not only for local consumption, but also for export.
Most of the cultivated area devoted for export is located in middle and upper
Egypt. All production of the Delta area is mainly used for domeslic
consumption (Musa ef al., 1984).

Egyptian onion is successfully exported to European markets,
especially in spring and early summer, as the European onion can not
compete with the Egyptian onion during this period because Egyptian farmers
produce early crop for export by early direct seeding in regions characterized
wilh high temperature (Salama et al., 1990).

Handling and storage processes are considered as the most important
operations affecling quality of onion after harvesting. The preliminary
surveying for the currently used system of onion storage in Egypt shows that,
the bulk of onions is stored in the field where kept under the climatic
conditions in a piles covered with rice straw for 5 months. The dimensions of
these piles vary from a farmer to another and from a place to another. The
total weight losses of onions using this method of storage reaches a
maximum value of (50%) which are mostly due to moisture loss and
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deterioration by insects and microorganisms, Bahnasawy ef al, (1998) . For
sound storage of onions, important factors such as cultivation practices,
harvesling and curing method, temperature and air relative humidity in the
store, structure design of the siore and application of sprout-inhibiting
chemicals play a major roles, Fustos et al, {1994). Onions as perishables
have an optimumn temperature range for storage, above which they respire at
unacceptably high rates and are more susceptible to ethylene and disease
damage. A~cording to most horticultural commodities respire at rates which
double, tnple, or even quadruple for every (10°C) increase in temperature
{Robinson ef al., 1975; Wang, 1982; and Kader, 1985).

Improvement of the cument traditional storage method and /or
deve!ping a new methods of storage may led to a marketable reduction in
both quantity and quality losses of onion. The general objective of the current
study is 1o compare and evaluate three different storage methods of onion
(traditional siorage, ventilated storage, and cold storage). The evaluation
basis included, assessment of bulbs deterioration, weight loss and sprouting
percentage.

MATERIAL AND TEST PROCEDURE

The experimental work was carried out at the Research Stalion of
Rice Mechanization Center (R.M.C), Kafr CI- Sheikh governorate, the sturage
period was extended to about 22 weeks during 2003 onion harvesling
season, starts from 11 June to 15 Nov. 2033,
Three different methods of onion storage were evalualed and compared.
These methods included traditional storzge, ventilated storage in vertical
concrele and metat bins, and cold storage in a refrigerated chamber using
three different types of storage sacks {pclyethylene, burlap and strip plastic)
and three different iypes of packing boxes (pamboo, wood and plastic).

Preparation Of Cnion Samples:

A local onion cultivar var. (El Behery) which usually grown in Kafr El-
Sheikh governocate was harvested during 2003 onion harvesting season.
Polar and equatorial diameters, average weight and initial moisture content
before storing were measured and presented in Table (1). These
characteiish:cs were used for assessment of both deterioration and weight
losses.

Table (1): Some physical characteristics of onion var. (El Behery) used
for the experimental work.

. Polar . Bulb Moisture
;er:rs';r::i diameter diig:z?r(ﬂn) weight | content (%

_ {em) _ (g w.b)
Maximurm 57 6.3 215 88.69
Minimura 34 7 60 85.80

| Mean 4.38 4.7 125 8759 |

The values are the average of 10 measurements in three replicates.
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Methods of storage:
1. Traditional storage method:

After the inspeclion of onion buibs for damages, they were piled
loosely on dried soil and covered by a layer of rice straw as usually practiced
by Egyptian farmers. The dimensions of the pile were 150 cm long, 80 cm
wide and 80 cm high. The thickness of rice straw cover was 15 cm.
Temperature and relative humidity readings of ambient air were taken daily at
various locations of the onion pile and straw cover (east- cenire-west). The
moisture content and quality changes of the stored onion bulbs were
determined every two weeks.

2. Ventilated storage method:

Two identical cylindrical bins were construcied, one bin was
fabricated of a 2 mm thick galvanized iron sheets and the other was
fabricated of 150 mm thick concrete masonry. Each bin having a gross
dimensions of 0.75 m diameter and 1.5 m high with a false bottom forming a
plenum chamber of 0.2 m high. Each type of experimental bins {metal and
concrete) were connected to a 0.25 kW centrifugal fan using 0.05m diameter
and 0.30m long pvc pipe. Fan operation of each bin was automatically
controiled using a differential thermostat adjusted to operate the fan when the
temperature of the stored onion bulbs is higher than the ambient air
temperature by about 5°C. Air flow rate used for the ventilation process in
both types of bins was 0.2 m* h.kg as recommended by (Musa ef al., 1994).
Fig.(1) shows a schematic diagram for the experimental storage bin. Bulk
temperature, moisture content and other quality changes of the stored onion
were measured at top, middle and bottom {ayers of each bin every two weeks
while air temperature and relative humidity were dailv measured.

3. Clod storage method:

A full insulated refrigeration chamber accompanied wilh a 4 tons
refrigeration unit mode! MITSUBISH! (R.F-310) was used for cold storage
method. The dimensions of the refrigerated chamber were 3.2 mlong, 26 m
wide and 3.7 m high with a full floor area of 8.32m”. The chamber arranged
with metal shelves {0 accommodate the product containers.
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Fig. (1): Schematic diagram of the storage bin used for the ventilated
storage method.

The refrigerated chamber temperature was adjusted at 3x1°C as
recommended by (Iglesias ef al., 1987 and Bertolini, 1983). Three diff=rent
types of slorage sack (polyelhylene, burlap and strip plastic) and three
different types of boxes (bamboo, wood and plastic) were empfoyed during
the experimental work. Onion bulk temperature of each treatment, ambient air
temperature and air relative humidily were daily measured, while onion
moisture content and quality change of the stored onion were measured
every two weeks.,

Equipment and Experimental Measurements:
Air temperature and relative humidity:

Ambient air temperature and air relative humidity were measured
using a temperature and relalive humidity meter SATC (mode! SK- 73D).
Measuremenis were carried out every 8 hours, and the mean values were
calculated every week,

Onion bulk temperature:

The universal digital measuring system model (Kaye Dig. 14)
conneclted to a 36 channels scanning box with thermocouples (lron-
constanlan) was used to measure onion bulk temperature at different
positions of each treatment.

Onion moisture content.

Cnion samples were weighted before and after drying. The drying
process was conducted using an electrically heated oven with a temperature
control thermostat and a fan to circulate the hot alr around the samples. The
oven adjusted at 105°C and operated until a constant weight of samples was
oblained as recommended by (Bahnasawy et al,, 1998).
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Air flow rate adjustment:

For the ventilated storage method, the volumetric air flow rate of each
storage bin was measured and adjusted using a (K.D.G 2000} digital fan
anemometer Model (R.A.B. 14728). Thls meter measures the air speed in
m/s and the readings were converied to m .

Onion deterioration loss:

A samples of slored onion were taken every two weeks to determine
the percent of delerioration loss. The spoiled onions were counled and
removed every time. The total weight of deteriorated onion was calculated
based on the average weight of 125 g for one bulb of onion as presented in
Table (1). The accumulative losses due to deterioration was computed every
two weeks until the end of storage period.

Onion weight loss:

The total weight loss included moisture content, deterioration loss
and dry maller loss due to respiration. For all storage methods, the sound
stored onion were weighed every 2 weeks 10 determine the percent of total
weight loss. A precise digital electronic balance with accuracy of 5 g was
used for weighing process. The weight loss was calculated using the
following equation:

Tw—T,;
Total weight loss = x 100 (1)
Tw

Where:
Tw is the total weight, before storage, g;
T. is the total weight after slorage, g.

Onions sprouting:

Onion sprouting was measured by visual inspection of all bulbs. The
bulbs having sprouts at the neck were discarded. The sprouting percentage
was computed on the base of number of sprouted buibs as related to tolal
number of bulbs using the following equation:

No. of sprouted buibs
Sprouting % = x 100 2)

Total no. of bulbs

RESULTS AND DISCUSSION

Traditional Storage Method:
Onion bulk temperature:

Figs. (2) and (3) show the average onion bulk temperature as related
to storage time during daytight and at night times, respectively. At night time,
the temperature gradient increased from outside (lower temp.) towards the
cenler (higher temp.}. The average onion bulk temperature was 31.75 'Cin
the center while it was 27.15C and 27.39°C, at the east and west sides,
respeclively. Also, the average ambient air temperature was lower than the
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overall temperature of the pile by about 5.39'C which means that, heat
dissipated from the stored onion due to respiration (10.67 KJf ton.h) increased
the stored onion bulk temperature over the ambient air temperature.

Whilst, the average onion bulk temperature during daylight time was
21.52°C at the center of the pile and it was 28.58 and 27.99 C at east and
west sides, respeclively. This difference in bulk temperature can be attributed
to the effect of solar radiation flux incident on the sides of the pile during the
daylight time. Also, the average ambient air temperature during the daylight
time (30.3'C) was higher than the overall average bulk temperature of the
onion pile by about 4.27'C. This is due to the evaporation of moisture from
the onion on the boundary of the pile which conducive to water vapor
pressure difference between the air surmounding the onion bulbs and ambient
air around the pile.

Onion moisture content:

The average onion moisture content as related to storage time is
plotted in Fig. (4). The results show that, onion moisture ¢ontent decreased
from an initial level of 87.59 % (w.b.) to a final level of 82.58 % (w.b.) after 22
weeks of slorage. Also, the onion moisture conlent decreased in a higher
rate during the first four weeks of storage (0.72 % per week) and then stars
1o decrease during the next eight weeks by (0.17 % per week), while it was
remained nearly constant with an average !oss rate of (0.05 % per week) ill
the end of storage period. This means tha!, most of the r;ioisture loss
occurred during the first period of storage. The reason for high nvisture loss
during this penod is not only due to the skin slill pesmeable to water, but also
due to moisture lranspiration through cute and bruises which are inevitably
present during harvesting and (ransportation as confirmed by (Misener and
Shove, 1976).
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Fig. (2): The weekly average onion bulk temperature during daylight
time of the traditional storage method.
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Fig. (3): The weekly average onion bulk temperature during night time
of the traditional storage method.
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Fig. {4): Onion moisture content as related to storage time for the
traditional storage method

Onion deterioration loss:

Fig.(5) presents the deterioration loss of onion as related to storage
time for the traditiona! storage method. Initially, there was no detericration
noticed during the first two weeks of storage. By the fourth week, a
deterioration loss of (2.4%) was observed, and then increased with the
increase of storage period up to a maximum value of (3.6% w/w).
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After- ten weeks of storage, the onion deterioration loss was
decreased again to (2.9 %) due to the decreasing in onion moisture content.
In general, the accumulative loss due to the deterioration of onion at the end
of storage period reached (20.7%).

The observed deterioration loss of onion during the first period of
siorage may be due to the high temperature results from respiration,
accumuiation of moisture due to the lack of ventilation inside the onion pile
(because of straw cover) and the high fluctuation in the ambient air
temperature which caused condensation of water vapor existing in air
surrounding the onion bulbs and creating a suitable conditions for micro
organisms to induce onion deterioration.

Onion Weight foss;

The total weight losses and the accumulative losses of onion stored
under the tradilional storage method are presented in Fig. (6). The total
weight loss of onicn was increased from a level of 2.79 % (w/w) to the highest
level of 4.21% (w/w) after 10 weeks of storage and starts to decrease
gradually up to a level of 1.23% (w/w) at the end of storage period. In
general, the total weight oss follows the changes in bulbs moisture loss and
the deterioration loss uniil reaching an accurnulative weight loss of 29.38%
{wiw) at the end of storage period.

i —e— Deterioration loss (% WW) —— Accumulative loss (% W/W) |

—

o] z2 4 6 8 10 12 14 16 186 20 22

Deterioration loss (% WWwW)

Storage time, (Weoks)

Fig. (8): Deterioration {oss and accumulative loss of onion stored under
traditional storage method,

Onion Sprouting:

No Sprouted bulbs were observed for the onion stored under the
traditional storage method during the entire period.
Ventilated Storage Method:
Onion bulk temperature;

The weekly average onions bulk temperature during storage period
for the two different types of storage bins {concrete masornry and metal) are
presented in Figs. (7) and (8), respectively.
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Fig. {6): Total weight loss and accumulative loss of onion stored under
traditional storage method.

As shown in the Figures, onion bulk temperature decreased at a
higher rate during the first four weeks of storage due to the evaporative
cooling of onion results from higher rate of moisture loss, and then staris to
fluctuate based on the changes in the ventilating air temperature. For the
ventilated metal and concrete masonry bins the average onion bulk
temperatures were 26.43°C and 24.8°C, respectively, This means that, the
metal bin may give a chance for the heat resulted from solar energy incident
over the bin surface to heat the stored onion especially during the daylight
time, while it give a chance for the heat generated from bulbs respiration to
dissipate outside the bin at night time.

Inversely, the concrele masonry bin insulated the onion bulk and
prevent heat flow through the bin surface during the daylight time while it may
prevent heat of respiration 1o dissipate outside the bin at night time,
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Fig. (7): Overall average onion bulk temperature during daylight and at
night times for the ventilated concrete masonry bin.
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Fig. (8): Overall average onion bulk temperature during daylight and at
night times for the ventilated metal bin,

Onion moisture content;

Figs. (9) through (11) present the change in onion moisture content
as related to storage time for onion bulbs stored in concrete masonry and
metal bins, respectively.

As shown in Fig. (8), the average initial moisture content of onion
decreased from an inilial level of 87.59 % to a final levels of 81.48% and
77.9% after 22 weeks of storage for the concrete masonry and metal Lins,
respectively. The Fig. also shows that, most of onion moisture loss was
occurred at the first four weeks of storage, while it was decreased gradually
till the end of storage period. The higher moisture reduction rate of onion
stored in the metal bin as compared with the concrete masonry bin may be
attributed to the higher rate of heat transfer through the wall surface of metal
bin to the stored cnion bulbs especially during the daylight time. This
condition increased the temperature and decreased the relative humidity of
air inside the voids between the onion bulbs and finally increased the drying
potential of onion bulbs as indicated by (Ei-Mesery, 2003).

T
90 -
) i [-—O—Concrete -I—Metaﬂ
z
;_3_ B85
T
L)
€ BOD 4
Q
5}
g
3 75 -
B
‘0
=
0 — r . — —— r . —
0 2 4 =} ;] 10 12 14 16 18 20 2
Storage time, (weeks)

Fig. {9): Overall average onion moisture content as related to storage
time for the ventilated concrete masonry and metal bins.
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The changes in onion moisture content at different layers of storage
bins were also investigated and presented in Figs. (10} and (11) for onion
stored in concrete masonry and metal bins, respectively.

As shown in the Figures, for both types of bins, the moisture
reduction rate was higher at the bottom layers as compared to middle and top
layers due to the upward air flow during the ventliation process.
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Fig. (10): Onion moisture content at different layers of the ventilated
concrete masonry bin.
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Fig. {11): Onion moisture content at different layers of the ventilated
metal bin.

Onion deterioration loss :

As shown in Figs. (12 and 13), the deteriz, ation loss of onion stored
in concrele masonry bin was lower than that stored in metal bin. Also, for
both types of bins, there was no deterioretion loss noticed during the first two
weeks of storage. Following this period, the, loss due to deterioration
increased and reaching 1.95% wiw and 2.98% wiw after ten weeks of storage
for the cencrete masonry and metal bins, respectively. By the end of storage
period the accumulative losses of 7.81% wiw and 10.45% w/w were observed
for the concrete and metal ventilated bins, respectively.
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Fig. {12}: Deterioration and accumulative deterioration loss of onion
stored under ventilated concrete masonry bin.
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Fig. {13): Deterioration and accumulative deterioration loss of onion
stored under ventilated metal bin.

Cnion weight loss ;

Onion weight loss and the accumulative weight loss are presented in
figs. (14) and (15) for the ventilated concrete masonry and metai bins,
respectively. For the metal bin, the total weight loss approaches the nighest
value of 3.15% w/w after 10 weeks of storage and then stants lo gradually
decrease up to a level of 0.52% w/w at the end of storage period. The
corresponded total weight loss values for the concrete masonry bin were
2.98%wiw and 0.43% w/w, respectively. Meanwhile, the accumulative weight
losses at the end of slorage period for the ventilated metal and concrete bins
vere 22.39 and 16.91% w'w, respectively. This means that, longer period of
ventilation and higher bulk temperature of onion stored in the ventilated metal
bin causes higher water and detericration loss and finally increased the
accumulative total weight loss of onion.
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Onion Sprouting:
For both type of storage bins, no sprouted bulbs were observed at
the end of storage period.
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Fig. (14): Total weight loss and accumulative weight loss of onion
stored under ventilated concrete masonry bin.
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Fig. (15): Total weight loss and accumulative loss of onion stored under
ventilated metal bin.

Cold Storage Method:
Onion bulk temperature:

Onion bulk temperature as related to siorage time using different
types of sacks and boxes are plotted in Figs. (16 and 17), respectively.

For onion stored under ditferent types of storage sacks, Fig. {16)
show that, burlap sacks recorded the highest onion bulk temperature followed
by polyelhylene and strip plastic sacks. The recorded average onion bulk
temperature for polyethylene, burlap and strip plastic sacks were 3.62, 3.88
and 3.46°C, respectively. storage sacks, Fig. (16) show that, burlap sacks
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However, for onion stored under different types of boxes, fig.(17)shows that
wooden boxes recorded the highest temperature due to the insulation effecls
of wooden materials, while, plastic boxes recorded the lowest bulk
temperature due to the higher percentage of vents/total area. The recorded
overall average temperatures for bamboo, wood and plastic boxes were
(3.42), (3.74) and (3.36)°C, respectively.
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Fig. (16): Average onion bulk temperature for the cold storage method
using different types of sacks.
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Fig. (17): Average onion bulk temperature for the cold storage method
using different types of boxes.
Onion moisture content:

The changes in average onion moisture contents as related o
storage time are presented in figs. (18 and 19), respectively. For all
treatments, the moisture contents of onion initially decreased at a higher rate
during he first four weeks of storage and staris to decrease in a lower rates
during the following period until become near constant at the end of storage
period. The reduction rate of moisture content was varied with the type of
slorage sacks and boxes. As shown in Fig. (18), the moisture content
decreased from an initial level of (87.59%) to a final levels of (86.48%),
(86.41%) wnd (85.76%) for polyethylene, burdap and strip plastic sack,
respectively. These results show that, polyethylene sacks provided the
highest resistance to mass exchange between the stored onion and the
surrounding air followed by strip plastic and burlap sacks respectively.
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Fig. {18): Onion moisture content as related to storage time for cold
storage method using different types of storage sacks.

For the onion Stored under different lypes of storage boxes, fig. (19)
shows that, onion moisture content decreased from an initial level of 87.59%
to a final levels of 86.07%, 85.91% and 856.07% for the onion sorted in
bamboo, wood and plastic boxes, respectively. This also means that, the
pamboo boxes causes the highest moisture loss due o the higher
percentage of venls area/ total area which allow higher rate of moisture loss
from the onion bulbs 10 the surrounding as compared to wooden and plastic
boxes.

Onion deterioration loss:

Deteroration loss and the accurmulative loss of onion stored under
different types of storage sacks and boxes are presented in figs. (20) and
(21), respectively. For the storage sacks, fig. (20) shows that, burlap sacks
recorded the highest deteroration loss followed by strip plastic and
polyethylene sacks. The recorded final accumulative loss for burtap, strip-
plastic and polyethylene sacks were 2.35 %, 2.11 and 1.82 % ww,
respectively. This means that, polyethylene sacks could eliminate the
presence of oxygen while increases Coz around the onion bulbs which finally
decreases the chance for rotting diseases as compared with other types of
storage sacks.

For different types of storage boxes, Fig. (21) shows that,
deterioration loss of onion starts after four weeks of storage for bamboo
boxes and after 6 weeks of storage for wood and plastic boxes. The recorded
final accumulative deterioration losses of onion stored in bamboo, wood and
plastic boxes were 2.79, 2.31 and 1.99% wiw, respeclively. This means that,
the lower bulk temperature and the proper percentage of vents/ total area of
the plastic boxes decreases the chance for onion rotting and disease attack
in comparison with other types of boxes.
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Fig. {19): Onion moisture content as related to storage time for cold
storage method using different types of storage boxes.

} —¥%— Polyethylene deterioration loss % W/W |
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Fig. (20): Deterioration loss and accumulative loss of onion stored
under cold storage method in (sacks).
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Fig. {21): Deterioration loss and accumulative loss of onion stored
under cold storage method in (boxes).

QOnion weight loss:

Onion weight losses are presented in figs. (22) and (23) for sacks
and boxes, respectively. The recorded accumulative weight loss at the end of
storage period were 2.93, 3.59 and 3.94% w/w for polyethylene, burap and
strip plastic sacks, respectively, and the corresponded values for plastic,
wood and bamboo boxes were 3.49, 3.99 and 4.53 % w/w, respeclively.

—#— Polyethylene Total weight loss % W/W
~0—Polyethylene Accumulative foss % WW
—ir— Buriap Total weight loss % WiW

~—A— Burlap Accumulative loss % W/W

—&— Strip plastic Total weight loss % WiW
—0— Strip plastic Accumulative loss % WW

Total weight loss., wiw%
O o~ p) WA~ D DO

8
Storage time, (weeks)

-] 10 12

Fig. (22): Total weight loss and accumuiative loss of onion stored under
cold storage method in (sacks).
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Fig. {23): Total weight loss and accumulative loss of onion stored under
cold storage method in (boxes).

Onion sprouting:

In general, sprouting of anion bulbs started after 8 weeks of sforage
and it was varied for all treatment!s. At the end of slorage period, fig. {24)
shows that, the recorded sprouting percentage of onion stored in poly-
ethylene, sinip plastic and burlap sacks were 4.5, 5.4 and 7.1 % w/w,
respectively. The observed lower sprouting percentage of polyethylene sacks
may be attributed tc the presence of CO, inside the polyethylene sacks which
causes a dormancy of the stored bulbs and a coresponded lower sprouling
percentage. However, for boxes storage method Fig. (25) shows that bamboo

45 (———
-8B pPoly-ethylen Sprouting, %
I -0 — Poly-ethylen Agcumugstive » %
~= | —a—Burlap Sprouting, %
& SuiapAccumiatie %
sir s routing,
—O—-strig piastic Agcumu tve, %

Sprouting,%:
o BN

0 2 4 6 & W 12 14 16 1B 20 =
Storage time, (Weeks)

Fig. (24): Sprouting and accumulative sprouting of onion stored under
coild storage method in {sacks).
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boxes recorded the highest sprouting percentage of (7.2%) followed by wood
and plastic boxes (6.4) and (5.8) % respectively. The higher sprouting
percentage of onion stored in bamboo boxes may be due to the higher
percentage of venls/total area which give a ¢chance for onion bulbs to receive
more light and moislure condensation over the onion bulbs and finally
enhanced ihe sprouting of bulbs. In general, the lower ambient air
lemperature (> 5 °C) and the higher level of relative humidity (over 75%) in
cold storage method did not suppress the dormancy of onion bulbs. This
means that, controlling the air relative humidity inside the cold storage
chamber to be lower than 80% and using sprouting inhibitors may prevent
onion sprouting as mentioned by (Dannis, 1981; Modal and Pramanik, 1992).

g | —¥—Bamboo Sprouting, %
~O— Bamboo Accumalative, %
81 -&—Wood Sprouting, %

7{ —A—Woed Accumalative, %
—o0— Plastic Sprouting, %

AR
E" z" —O— Plastic Accumalative, %
:
& 3
2.
7 * M S
0 : : , :
¢ 2 4 8 8 10 12 14 16 18 20 22
Storage time, (weeks) |

Fig. (25): Sprouting and accumulative sprouting of onion stored under
cold storage method in (boxes),

CONCLUSION

1- Traditional method of onion storage showed the highest deterioration and
accumulative weight losses of (20.7 and 29.88 % ww) respectively, at the
end of storage pericd.

2- The venlilaled concrete masonry storage bin showed lower accumulative
deterioration and weight losses of (7.81 and 10.45 % w/w), respectively as
compared to {16.91, 22.89 % w/w) for the metal storage bin at the end of
storage period.

3- Cold storage in polyethylene sacks and plaslic boxes showed the lowest
accumulative deterioration losses of 1.82 and 1.99 % w/w respectively,.
and the lowest weight losses of 2.93 and 3.45 % w/w, respectively at the
end of storage period.

4- No sprouting of onion bulbs was cbserved for both traditional and
ventilated storage methods, while the cold storage method showed
sprouting percentage ranged from 4.5 to 7.2 %, at the end of storage
period due o the higher air relative humidily inside the cold storage
chamber,
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