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Abstract

A total of 25 short-day onion genotypes along with two recommended varieties viz. BARI Piaz-1 and
BARI Piaz-4 were evaluated for 5 and % months at the bamboo-made ambient storage. The study was
conducted at Spices Research Sub-Centre, Bangladesh Agricultural Research Institute, Faridpur,
Bangladesh in 2020 with the geographic coordinates- 23 11' N and 89 09 E. for assessing their
storability. All genotypes in the trial were evaluated under 25 accession lines such as AC Bog 409, AC
Bog 410, AC Bog 411, AC Bog 412, AC Bog 413, AC Bog 414, AC Bog 415, AC Bog 416, AC Bog
417, AC Bog 419, AC Bog 420, AC Bog 421, AC Bog 422, AC Bog 423, AC Bog 424, AC Bog 425,
AC Bog 426, AC Bog 427, AC Bog 428, AC Bog 429, AC Bog 430, AC Bog 431, AC Bog 433, AC
Bog 434 and AC Bog 435. The experiment was laid out in a completely randomized design with three
replications. The storage data were recorded periodically at 20 days interval (20 May, 08 June, 27 June,
16 July, 04 August, 23 August, 11 September, 30 September and 19 October) on rotting (%), sprouting
(%), physiological loss in weight (PLW, %) and total loss (%) of bulbs. The results revealed that the
genotypes/varieties had significant difference on the rotting, sprouting, PLW and total loss of bulbs.
The genotype AC Bog 430 showed the lowest cumulative rotting loss (10.47%) but AC Bog 429
exhibited the highest cumulative rotting loss (39.47%). The maximum and minimum cumulative
sprouting losses were recorded from AC Bog 434 (23.03%) and AC Bog 429 (1.47%). The BARI Piaz-
1 had the lowest cumulative PLW (19.39%). However, the AC Bog 420 had the highest cumulative
PLW (44.68%). The highest and the lowest cumulative total losses were calculated from the AC Bog
433 (79.99%) and AC Bog 430 (44.62%). The rate of storage loss was higher in May to July than that
of August to October. The rotting, sprouting, PLW and total losses were increased with the increase of
the onion storage period. The average rotting, sprouting, PLW and total losses were 20.71%, 13.71%,
29.87% and 64.29%, respectively for 5 and %2 months storage of onion under the study. The storage
capacity was not correlated with the skin colour of onion. The dry matter content of bulb was found
partial associated with the storage capacity.

Finally, under the present storability study, AC Bog 430 (44.62%), AC Bog 426 (45.28%), AC Bog
413 (47.13%) and BARI Piaz-1 (45.31%) showed good performance on the basis of total weight loss.

Keywords: Onion (Allium cepa L.), short-day, genotypes, varieties, ambient storage, storability,
sprouting, rotting, physiological weight loss

Introduction

Onion (Allium cepa L.) is a seasonal perishable crop and has comparatively low storage
ability. Onion bulbs are usually stored until the harvest of next season crop for steady supply
round the year, getting the higher market price and production of true seeds using the bulbs
in the next season. Several factors determine the shelf life and storability of onions, such as
variety (Genetic trait), growing and harvesting conditions, post-harvest managements and
storage conditions & duration (Sekara et al., 2017) [, Storage life of onion is affected by
three principal characters such as physiological activity (transpiration, respiration,
senescence, sprouting), biochemical activity (enzymatic, softness of tissue) and microbial
invasion (fungi, bacteria), as described by Kumar et al. (2015) 161, Storage temperature and
relative humidity (RH) are two important factors which must be considered for storing the
product successfully.
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Onion is generally stored at two distinct storage temperature
and humidity regimes i.e. 0-2 °C & 65-70% RH and 25-30
°C & 65-70% RH which are called ideal conditions for
storing onions (Tripathi and Lawande, 2019) (28], The second
conditions (25-30 °C & 65-70% RH) prevail in tropical/sub-
tropical countries which encourage more storage losses.
Moreover, onion is normally stored under ambient
conditions in most of the tropical countries under different
types of structure where the storage losses are very high, as
describes by Tripathi and Lawande (2019) 8. Total post-
harvest losses in onion ranged from 50-90%, 40-60% and
40-50% due to sprouting, physiological loss in weight and
rotting, as noted by Toledo et al. (1984) and Tripathi and
Lawande (2019) 281, respectively. A total of 25 short-day
onion genotypes were collected from different sources.
Already field evaluation of these genotypes on growth,
development, yield and quality of these genotypes was
conducted. Hence a storability study is very needed to select
the advanced line/s. Therefore, the present study was
undertaken for assessing storability of 25 genotypes along
with existing varieties BARI Piaz-1 and BARI Piaz-4.

Materials and Methods

A total of 25 short-day onion genotypes along with two
recommended varieties viz. BARI Piaz-1 and BARI Piaz-4
were evaluated at the bamboo-made ambient storage of
Spices Research Sub-Centre, Bangladesh Agricultural
Research Institute, Faridpur, Bangladesh in 2020 for testing
their storability. All genotypes in the trial were evaluated
under 25 accession lines such as AC Bog 409, AC Bog 410,
AC Bog 411, AC Bog 412, AC Bog 413, AC Bog 414, AC
Bog 415, AC Bog 416, AC Bog 417, AC Bog 419, AC Bog
420, AC Bog 421, AC Bog 422, AC Bog 423, AC Bog 424,
AC Bog 425, AC Bog 426, AC Bog 427, AC Bog 428, AC
Bog 429, AC Bog 430, AC Bog 431, AC Bog 433, AC Bog
434 and AC Bog 435. Bulbs of 27 genotypes/varieties were
produced during winter (Rabi) season of 2019-2020 under
an evaluation trial following proper procedures. The 40-day
old uniform and healthy seedlings of 27 genotypes/varieties
were transplanted on 18 December 2020 in the experimental
plots. The bulbs of the genotypes/varieties were harvested
on several days as per maturity symptoms. Harvesting was
done up to 1t week of April, 2020. According to Khan and
Rahman (2020) 4, the bulbs skin colour of 9
genotypes/variety (AC Bog 421, AC Bog 422, AC Bog 423,
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AC Bog 425, AC Bog 426, AC Bog 429, AC Bog 430, AC
Bog 431 and BARI Piaz-1) were under bronze red while
bulbs of 11 genotypes (AC Bog 409, AC Bog 411, AC Bog
412, AC Bog 414, AC Bog 415, AC Bog 416, AC Bog 420,
AC Bog 428, AC Bog 433, AC Bog 434 and AC Bog 435)
had light red colour. The bulbs of 5 genotypes (AC Bog
410, AC Bog 413, AC Bog 417, AC Bog 424 and AC Bog
427) exhibited pink red colour while remaining AC Bog 419
and BARI Piaz-4 both showed red in colour. In respect of
bulb dry matter (DM) content, Khan and Rahman (2020) [*4
also stated that eight genotypes (AC Bog 409, AC Bog 412,
AC Bog 414, AC Bog 416, AC Bog 417, AC Bog 419, AC
Bog 420 and AC Bog 427) had lower DM (From 10.66
t013.22%) and nine genotypes/variety (AC Bog 410, AC
Bog 411, AC Bog 413, AC Bog 423, AC Bog 424, AC Bog
428, AC Bog 434, AC Bog 435 and BARI Piaz-4) gave
medium DM (From 14.02 t016.87%). However, ten
genotypes/variety (AC Bog 415, AC Bog 421, AC Bog 422,
AC Bog 425, AC Bog 426, AC Bog 429, AC Bog 430, AC
Bog 431, AC Bog 433 and BARI Piaz-1) had higher DM
content (From 17.32- 19.88%). The healthy, sound and
uniform bulbs were selected for testing the storability.
Eighteen kilogram bulbs from each genotype/variety were
taken under the study. The storability study was conducted
under a completely randomized design with three
replications. The onion bulbs were stored in ambient storage
for 5 and ¥ months from 01 May to 19 October, 2020. The
storage maximum/minimum temperature and relative
humidity (RH) were recorded two times daily at 6.00 am
and 6.00 pm by placing Digital Thermo-Hygrometer
(Model-Zeal, origin-England, made in China) in the ambient
storage. But the average temperature and RH for nine
periods were calculated (Table 1). The nine periods were
01-20 May, 20 May-08 June, 08-27 June, 27 June-16 July,
16 July-04 August, 04-23 August, 23 August-11 September,
11-30 September and 30 September-19 October. The storage
data were recorded periodically at 20 days interval (20 May,
08 June, 27 June, 16 July, 04 August, 23 August, 11
September, 30 September and 19 October) on rotting (%),
sprouting (%), physiological loss in weight (PLW, %) and
total loss (%) of bulbs. The recorded data were analyzed
statistically as suggested by Gomez and Gomez (1984) P!
and the means were compared by Duncan’s Multiple Range
Test.

Table 1: Periodical average max./min. temperature and relative humidity at ambient storage of Spices Research Sub-Centre, Faridpur during
May to October, 2020

Average temperature/relative Periods
humidity 1-20 20 May-8 8-27 | 27 Jun.-16 |16 Jul.-| 4-23 | 23 Aug.-11 | 11-30 | 30 Sep.-19
May Jun. Jun. Jul. 4 Aug. | Aug. Sep. Sep. Oct.
Temperature (°C) Mz?\x. 34.75 31.83 33.07 32.07 30.10 | 30.80 30.80 31.06 31.52
Min. | 22.64 21.98 22.90 23.94 23.87 | 23.91 24.75 24.49 25.78
Relative humidity (%) ng. 76.33 74.58 81.30 82.60 82.75 | 81.15 79.45 79.90 76.10
Min. | 43.16 42.82 43.00 51.45 57.70 | 55.15 56.40 52.30 56.55
Results and Discussion
Under the present experiment, periodical average Sprouting loss: The genotypes/varieties influenced the

temperature and relative humidity (RH) in the ambient
storage were higher than those of ideal conditions (25-30 °C
& 65-70% RH) which influenced significantly on the
sprouting loss, physiological loss in weight (PLW), rotting
loss and finally total weight loss in stored bulbs of short-day
onion.

sprouting loss significantly in every period of storage (Table
2). The cumulative sprouting loss in the period of 19
October ranged from 1.47 to 23.03%. The maximum and
minimum cumulative sprouting losses were recorded from
AC Bog 434 (23.03%) and AC Bog 429 (1.47%). The
minimum sprouting loss was followed by AC Bog 420
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(3.08%), AC Bog 422 (3.08%), AC Bog 425 (3.38%) and
AC Bog 410 (3.83%). The maximum value was
significantly followed by AC Bog 433 (21.56%), AC Bog
431 (20.69%) and AC Bog 427 (20.28%). After harvest,
onions go through a rest period and they do not show visible
cellular activity that is called dormancy. Dormancy depends
on genetic cause of variety, harvesting season, maturity
status at harvest, weather conditions at harvest (Specially
rainfall), storage conditions (Temperature, relative
humidity) etc. Here it is noted that last harvesting of onions
was done in the first week of April, 2020. In the present
trial, some genotypes (AC Bog 410, AC Bog 414, AC Bog
420, AC Bog 421, AC Bog 422, AC Bog 425 and AC Bog
429) showed longer dormancy due to lower respiration rate
while other genotypes/varieties exhibited shorter dormancy
due to higher respiration rate. Probably the harvested onions
of other genotypes/varieties may be remained in a state of
rest (Dormant) from April to first week of May based on the
varietal potentials. Production technologies, harvesting,
post-harvest management and storage conditions for all the
genotypes/varieties were the same. So, the differences
among the genotypes/varieties in sprouting loss might be
due to genetic causes. Several researchers found different
dormancy period of different onion varieties as 28-42 days
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(Khokhar, 2019) [*?, 75 days (Grevsen et al., 2004) % and
42 days (Ddamularia et al., 2019) . Both dormancy period
and sprout growth rate vary depending on the cultivar and
storage conditions (Chope et al., 2006) "), In the present
study, the rate of sprouting was higher from May to July and
then it was slower. The higher rate of sprouting during May
to July may be due to prevailing higher temperature (over 30
°C but below 35 °C) during these months (Table 1).
Maximum average temperature and relative humidity in all
the periods were higher in present ambient storage (Table 1)
than those of ideal conditions (25-30 °C & 65-70% RH).
Among the periods, May to July showed comparatively
much higher temperature but below 35 °C.

The sprouting loss increased with the increase of the storage
period (Table 2). The current finding corroborates finding of
Nabi et al. (2013) [*% who stated that sprouting percent
increased with the increase of storage duration. The average
sprouting loss in the period of 19 October was 13.71% for 5
and ¥ months storage of onion (Table 1). Nabi et al. (2013)
(191 found the maximum sprouting loss of onion (67.01%) for
4 months storage. while Laferriere et al. (1988) ' recorded
8-10% sprouting loss in ambient storage. In Bangladesh
Bisaws et al. (2010) found the maximum sprouting loss
(6.80%) for 6 months in ambient storage.

Table 2: Influence of genotypes/varieties on cumulative sprouting loss (%) of onion bulb at Spices Research Sub-Centre, Faridpur during 20
May to 30 October, 2020

Genotypes ivarieties Periods (20 days interval)
20May | 08Jun. 27Jun. 16Jul. 04Aug. 23Aug. 11Sep. 30Sep. 190ct.
AC Bog 409 3.88b 6.92c 8.83d 10.30d-g 11.32g 12.99h 14.35f 15.10i 15.79h
AC Bog 410 0.41n 0.94k 1.24k 1.39k-m 1.740 1.86p 2.04m 2.10q 3.83m
AC Bog 411 2.94e 5.06gh | 8.25d-g 10.78d-f | 11.03gh | 13.83g 14.64f 15.14i 16.91fg
AC Bog 412 2.10h-j 6.82c 9.98c 11.68cd 13.01f 15.26f 15.60e 16.20fg 18.47e
AC Bog 413 2.05i-k | 5.72¢f 7.83g 9.54fg 9.93ij 10.72j 11.42hi 11.591 12.34j
AC Bog 414 0.110 0.321 0.501 1.85j- 2.69Im 2.86n 3.371 3.870 4.971
AC Bog 415 3.88b 7.75a 10.59a-c 13.10b 14.66¢d 15.33e 15.8% 16.62¢ef 17.17f
AC Bog 416 3.25d 6.22d 8.52d-f | 10.22e-g 12.84f 14.73f 15.70e 15.91g 18.37e
AC Bog 417 3.22d 7.76a 10.92a 12.26bc 13.06f 15.21ef 15.57e 15.84g | 16.02gh
AC Bog 419 2.54f 5.04h 7.62gh 11.59c-e 14.00e 15.57de 16.72d 17.79p 18.25e
AC Bog 420 0.050 0.21l 0.271 0.77Im 1.400 2.150p 2.52m 2.96p 3.08m
AC Bog 421 0.60mn | 1.12k 1.55k 2.59jk 3.08I 4.02m 5.67k 6.07n 6.68k
AC Bog 422 0.44mn | 1.05k 1.27k 1.83j 2.45mn 2.58n0 2.70Im 2.83p 3.08m
AC Bog 423 2.40fg | 5.42f-h 7.86fg 8.13hi 10.62h 12.98h 14.80f 15.21hi | 16.73fg
AC Bog 424 4.00b 7.10bc | 10.14bc 13.73a 16.24a 18.22a 18.76ab 19.29¢ 19.70d
AC Bog 425 0.61m 0.94k 1.55k 1.86j 2.18n 2.62no 2.69Im 2.81p 3.38m
AC Bog 426 2.20hi | 5.15gh 7.13hi 10.45d-g 11.38g 11.75i 12.48g 13.03k 13.53i
AC Bog 427 2.00jk | 7.44ab | 10.69ab 12.37hc 14.00e 16.41c 17.75¢ 19.19c | 20.28cd
AC Bog 428 3.02e 5.52fg 8.61de 10.78d-f 12.87f | 15.52de 16.91d 17.22de | 19.48d
AC Bog 429 0.080 0.13I 0.201 0.28m 0.34p 0.68q 1.21n 1.38r 1.47n
AC Bog 430 1.68l 4.13i 6.86i 7.58i 8.04k 10.13k 10.31j 10.56m 11.85j
AC Bog 431 3.54c 6.02de | 10.62a-c 12.99bc 14.40de | 16.06cd 18.90a 20.38b | 20.69bc
AC Bog 433 4.24a 7.12bc | 10.55a-c 13.45ab 15.72b 16.21c 18.06hc 20.20b 21.56b
AC Bog 434 3.11de 5.02h 8.14e-g 12.50bc 15.01c 17.02b | 18.27a-c | 21.92a 23.03a
AC Bog 435 2.10h-j 4.03i 6.00j 9.08gh 10.01i 11.25ij 12.06gh 14.24j 16.13gh
BARI Piaz-1 1.88k 3.42j 5.63j 6.95i 8.02k 9.16l 10.67ij 11.32I 12.14j
BARI Piaz-4 2.27gh 3.74ij 6.07j 8.02hi 9.51j 10.89j 11.99gh 12.99k 15.25h
CV (%) 5.47 6.46 6.16 10.17 2.75 3.02 3.88 3.29 4.08
Level Of s|g *%x ** *%* *%x ** ** ** *%x **
Average 2.17 4.44 6.57 8.66 9.61 10.73 11.89 12.65 13.71

Footnote** Significant at 1% level of probability

Physiological weight loss: The genotypes/varieties had
significant effect on the physiological loss in weight (PLW)
in every period of storage (Table 3). The PLW in 19
October ranged from 19.19 to 44.68%. The AC Bog 413 had
the lowest cumulative PLW (19.19%) insignificantly

followed by BARI Piaz-1 (19.39%), AC Bog 426 (19.39%)
and BARI Piaz-4 (20.77%). However, the AC Bog 420 had
the highest cumulative PLW (44.68%) significantly
followed by AC Bog 425 (37.99%) and AC Bog 421
(37.48%). The PLW (i.e. water loss from bulbs) depends on
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the rate of transpiration, respiration, senescence and
sprouting in onion bulbs. Increase of PLW due to high
temperature under the present study is in agreement with the
findings of several researchers. Rotting and re-growth
(sprouting) increase the rate of respiration, heat generation
and consequently enhance moisture loss and reduce the shelf
life (Trevisan et al., 1999) %1, Benkeblia et al. (2002)
disclosed that transpiration and heat production occurred in
onion due to the catabolism when onion stored at ambient
temperature  (18-25°C) and high humidity (>85%)
conditions. Relative humidity of 65-75% is reported to be
the most suitable for storing onions at any temperature
(Ramin, 1999) %2, But under the current trial, the Table 1
showed higher RH (>75%). By respiration process stored
onions convert sugars and oxygen into higher carbon
dioxide, water and heat (CsH1,0, + 60, + 6CO, + 6H,0 +
2667 kj). The heat generated by the respiration process tends
to increase the temperature of onions. This, in turn,
increases the water vapor pressure just below the surface of
onion, leading to increased transpiration (Sastry et al., 1978)
[24 By storing onions at high temperature, respiration is
increased and senescence is hastened, thus deteriorating the
storage life of onions. High storage temperature tends to
increase weight loss by increasing the rate of respiration and

https://www.allresearchjournal.com

water loss from bulbs (Biswas et al., 2010) Bl. The weight
loss during storage varies from variety to variety as per the
dormant period and physiological status of the bulbs which
is directly related to the respiration rate (Brice et al., 1997)
(61, The difference in PLW could be due to genetic character
among genotypes/varieties. The PLW increased with the
increase of the storage period (Table 3). The average PLW
in 19 October was 29.87% for 5 and % months storage of
onion (Table 3). Weight loss of onion was increased with
the increase in temperature and time in storage (Baninasab
and Rahemi, 2006) 2. They also observed wide variation
between the onion varieties in weight loss. Under the current
experiment, the rate of PLW was the maximum from May to
July. After that it was declined. The probable causes of
higher PLW rate during May-July might be due to
prevailing higher temperature in this period (Table 1). The
result is in accordance with Sharma et al. (2020) 2° who
registered maximum PLW during May-July also. Benkeblia
et al. (2000) [ suggested that respiration rate increased
linearly with increase in temperature. Laferriere et al. (1988)
(171 observed 30-40% PLW at ambient conditions. In
Bangladesh the maximum PLW (29.33%) was recorded by
Bisaws et al. (2010) for 6 months of ambient storage.

Table 3: Influence of genotypes/varieties on cumulative physiological loss in weight (%) of onion bulb at Spices Research Sub-Centre,
Faridpur during 20 May to 30 October, 2020

Genotypes Avarieties Periods (20 days interval)
20May | 08Jun. 27Jun. 16Jul. 04Aug. 23Aug. 11Sep. 30Sep. 190ct.
AC Bog 409 8.65a 13.77b 16.05f 19.52de | 22.68d-g | 24.53ef | 26.38fg 27.51ij 29.32g-i
AC Bog 410 4.12f-h 8.23KI 12.54kl | 15.82g-i 17.36KkI 20.41h 20.62KI 22.92m 24.52KI
AC Bog 411 5.05d | 10.65e-g 15.81f 18.88de 21.14gh 24.71ef | 25.07g-i 27.56i 29.61g-i
AC Bog 412 5.12d 9.84g-j 12.93k 14.92ij 17.49j-1 20.38h 23.39ij 25.41j-1 | 27.04i-k
AC Bog 413 3.00i 7.86l 10.62mn | 11.93kl | 13.75m-0 | 14.62jk | 16.79m 17.820 19.19n
AC Bog 414 4.87de 9.03jk 13.32jk | 17.03f-h | 19.30h-j | 22.00gh | 24.70g-i | 32.46c-e | 33.64de
AC Bog 415 3.50hi 8.14l 12.95k 15.52ij 18.25i-k 20.55h 21.33jk | 24.23Im 25.01jk
AC Bog 416 5.22d | 10.7le-g | 14.62g-i | 17.18fg 19.76hi 22.38gh | 24.10hi 27.62i 29.71g-i
AC Bog 417 4.88de | 10.56e-h | 15.61fg 18.15ef 21.73fg 24.00fg | 26.67e-g | 28.44g-i | 30.53f-h
AC Bog 419 5.22d 10.97d-f | 13.21jk | 16.06g-i 19.37h-j | 22.42gh 23.46i 25.17kl 27.95hi
AC Bog 420 4.30e-g | 9.850-j 27.03a 30.97a 32.10a 34.97a 36.81a 38.50a 44.68a
AC Bog 421 3.01i 9.61ij 14.52hi 19.35de | 24.02e-g | 29.71bc | 32.07b 34.42bc | 37.48bc
AC Bog 422 4.78d-f | 11.71cd 17.39de 23.13c 24.00d 28.37cd | 29.56cd | 30.00f-h | 31.12e-g
AC Bog 423 5.39d 13.72b 19.92c 23.67¢ 27.49bc 29.94bc | 32.27b 34.04bc | 36.97bc
AC Bog 424 5.27d | 10.59%-g | 15.57f-h | 19.11de 23.67de 26.45de | 29.56cd | 32.95cd 34.49cd
AC Bog 425 4.99d 11.65cd 18.41d 23.01c 26.85hc 29.87bc | 32.05b 35.72b 37.99b
AC Bog 426 3.12i 5.78m 8.090 10.32m 13.780 14.02k 16.93m 17.980 19.39n
AC Bog 427 5.20d 10.41f-i 14.28ij 19.84d 23.46d-f | 27.95cd | 28.43de | 31.09d-f | 33.31de
AC Bog 428 7.56b 15.23a 21.75b 25.84b 28.36b 30.97b | 31.23bc | 33.11cd | 35.32b-d
AC Bog 429 4.88de 8.21KlI 12.39kl | 16.27g-i 18.68i-k 21.50h 24.18hi | 30.48e-g | 31.35e-g
AC Bog 430 3.99gh 8.63kI 11.65Im 14.16j 16.15Im 17.28i 19.92kI 20.13n 22.30Im
AC Bog 431 6.87c 12.11c 19.72c 22.74c 26.36C 29.37bc | 32.95b 34.36bc | 35.45b-d
AC Bog 433 5.42d | 11.35c-e | 16.43ef | 19.18de 21.68fg 24.71ef | 28.03d-f | 28.13hi 33.12d-f
AC Bog 434 5.12d 9.71h-j 12.61kl 15.29ij 19.00i-k | 23.90fg | 25.61gh | 26.81li-k 27.31ij
AC Bog 435 3.55hi 8.00I 11.00m 15.66hi 19.22i-k | 22.24gh | 26.12f-h | 27.99hi 29.660-i
BARI Piaz-1 3.14i 5.15m 7.950 10.65Im 13.83n0 15.00jk | 17.08m 18.88no 19.39n
BARI Piaz-4 3.88gh 5.32m 9.64n 12.68k 15.701-n 16.17ij | 18.74Im 20.34n 20.77mn
CV (%) 8.43 5.38 4.46 4.80 5.49 5.29 4.96 4.66 6.69
LeVeI Of Slg *% **% *% **k **k *%x **% *%x **%
Average 481 9.88 14.66 18.03 20.93 23.64 25.97 27.92 29.87

Footnote** Significant at 1% level of probability

Rotting loss: The rotting loss of onion was affected
significantly in every period by the genotypes/varieties
(Table 4). The cumulative rotting loss in 19 October ranged
from 10.47 to 39.47% with the highest from AC Bog 429
and the lowest from AC Bog 430. The lowest value in AC

Bog 430 was significantly followed by AC Bog 426
(12.36%) and BARI Piaz-1 (13.78%). In contrary, the
highest rotting loss with AC Bog 429 was significantly
followed by AC Bog 422 (30.77%), AC Bog 414 (26.72%)
and AC Bog 410 (26.27%). The variation among the
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genotypes/varieties in rotting loss might be due to genetic
potentialities. Baninasab and Rahemi (2006) @ recorded
significant variation between the cultivars in rotting loss.
The rotting loss increased with the increase of the storage
period (Table 4). Nabi et al. (2013) [*°! pointed out that
rotting percent increased with the increase in storage
duration. The average rotting loss in the period of 19
October was 20.71% for 5 and % months storage of onion
(Table 4). Nabi et al. (2013) *° and Bisaws et al. (2010)
recorded 32.78% & 20.86% rotting loss for 4 & 6 months of
ambient storage, respectively. Under the present experiment,
temperature and RH were always higher in every period
than those of ideal conditions for ambient storage. As a
result, rotting loss in the present experiment may be due to
infection of diseases. Working with three storing

https://www.allresearchjournal.com

temperatures (15, 25 and 35°C), Baninasab and Rahemi
(2006) [ stated that higher temperatures promoted the
decaying loss of onion in storage. Rangaswami and
Mahadevan (2004) [2%] noted that in storage various diseases
(black mould, bacterial soft rot, basal rot etc) destroy the
onions but among these, black mould rot (Aspergillus niger)
destroys at high temperature and high relative humidity,
which environment was prevailing under the present study
(Table 1). In the current study, maximum rotting was
occurred during June-August due to mainly higher relative
humidity along with higher temperature (Table 1). This
finding is in partial agreement with the finding of Sharma et
al. (2020) **1 who reported maximum rotting loss from July
to August.

Table 4: Influence of genotypes/varieties on cumulative rotting loss (%) of onion bulb at Spices Research Sub-Centre, Faridpur during 20
May to 30 October, 2020

Genotypes Avarieties Periods (20 days interval)

20May | 08Jun. 27Jun. 16Jul. 04Aug. | 23Aug. 11Sep. 30Sep. 190ct.
AC Bog 409 221Im | 4.75n 7.98r 9.87q 11.570 13.240 15.40n 17.120 17.711
AC Bog 410 3.09 h 8.45d 13.55f 18.81d 20.29d 21.71e 23.01e 24.55d 26.27d
AC Bog 411 3.32¢g 6.52h 10.85h 11.86n 12.11n 13.77n 14.35n 17.29n 18.68n
AC Bog 412 4.89c 774 f 10.59j 12.12m 13.79k 15.93I 17.08k 17.71m 19.38m
AC Bog 413 221Im | 5.85jk 8.750 10.79p 12.08n 13.64n 14.99m 15.320 15.60s
AC Bog 414 511b 9.83¢ 15.93b 19.13c 22.35b 24.28¢ 25.04c 25.21c 26.72c
AC Bog 415 3.95¢e 5.72 kI 10.46j 13.69i 16.37h 18.26i 20.15g 22.44i 22,771
AC Bog 416 286 71449 8.00q 12.04mn 13.521 15.12m | 17.17k 17.55m 19.711
AC Bog 417 4.88¢ 8.17e 12.04g 14.53h 17.93f 19.43¢g 21.06f 23.60f 24.88g
AC Bog 419 2.89ij 5.24m 7.14u 9.45r 10.34r 12.10p 13.700 15.250 16.859
AC Bog 420 2.25lm 6.05ij 10.311 13.00k 15.62i 17.31j 18.39i 19.311 21.31j
AC Bog 421 1.23p 4.82n 6.48w 8.70s 10.56q 11.30q 13.620 14.87p 15.23t
AC Bog 422 4.40d 9.74c 15.16¢ 19.97b 22.09¢ 24.84h 26.27b 27.52b 30.77b
AC Bog 423 211m 4.95n 6.09z 8.27tu 10.79p 11.13q 13.670 14.13r 16.49r
AC Bog 424 2.66 k 5.35m 8.02p 11.190 12.4m 15.17m | 17.24k 19.92k 20.50k
AC Bog 425 3.05 hi 7.229 14.30e 17.77e 19.73e 22.63d 23.88d 24.09% 25.54e
AC Bog 426 1.06 q 3.81p 6.89v 7.98v 8.51u 9.26t 10.54s 11.09u 12.36w
AC Bog 427 355f 7.84f 10.36k 15.43g 19.75e 21.41f 23.85d 24.07e 25.12f
AC Bog 428 2.26lm 7.85f 10.09m 13.22j 15.40j 16.40k 18.09j 21.62j 22.88i
AC Bog 429 9.00a 19.65a | 25.60a 30.56a 33.70a 35.58a 37.33a 38.13a 39.47a
AC Bog 430 1.77n 3.77p 5.55A 6.54x 6.95v 7.59u 8.53t 9.86v 10.47x
AC Bog 431 2.11m 6.14i 9.29n 12.301 15.79i 16.32k 19.46h 22.81h 23.82h
AC Bog 433 5.00bc | 11.82b 14.84d 16.09f 17.29g 18.77h 21.00f 23.05g 25.31f
AC Bog 434 1.22pg | 5.45Im 7.65t 8.46t 9.16t 10.81r 12.22p 14.38q 15.78s
AC Bog 435 1.450 4.77n 6.13y 8.09ul 10.00s 11.12q 11.99q 13.88s 14.41u
BARI Piaz-1 1.15 pg 4.250 6.29x 7.38w 8.67u 10.55s 11.00r 12.39t 13.78v
BARI Piaz-4 2.331 5.35m 7.69s 9.67q 11.700 12.08p 14.38n 15.110 17..41p

CV (%) 8.3 6.18 6.09 9.01 5.88 9.80 6.73 7.67 5.63
Level Of Slg ** ** ** ** ** ** ** ** **
Average 3.03 6.97 10.22 12.84 14.76 16.28 17.90 19.34 20.71

Footnote** Significant at 1% level of probability

Total weight loss: The total weight loss of onion was
significantly affected due to different genotypes/varieties
(Table 5). The total weight loss in the period of 19 October
ranged from 44.62 to 79.99%. The highest and the lowest
cumulative total losses were obtained from the AC Bog 433
(79.99%) and AC Bog 430 (44.62%) in the end of the
storage. The lowest total weight loss was insignificantly
followed by AC Bog 426 (45.28%), BARI Piaz-1 (45.31%)
and AC Bog 413 (47.13%). While the highest total weight
loss was insignificantly followed by the AC Bog 431
(79.96%), AC Bog 427 (78.71%) and AC Bog 428
(77.68%). The variation among the genotypes/varieties in
total weight loss might happen due to their differences in
rotting, sprouting and physiological weight loss. Sharma et

al. (2020) [ opined that variety influenced storage life of
onion. The total weight loss increased with the increase of
the storage period (Table 5). Storage loss increased with the
increasing time in storage (Baninasab and Rahemi, 2006) 2.
The average total weight loss in the period of 19 October
was 64.29% for 5 and ¥ months storage of onion (Table 5).
In the current trial, most of the loss (29.87%) was due to
PLW (Table 3). Biswas et al. (2010) I and Nabi et al.
(2013) [*9 claimed 56.72% & 65.62% total loss of onion due
to rotting, sprouting and physiological weight loss for 6 & 4
months in ambient storage, respectively. While, Rabbani et
al. (1986) ? found 66% total loss of onion under ambient
storage. Considering colour of bulb, some bronze red
genotypes/variety e.g. AC Bog 430 (44.62%), AC Bog 426
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(45.28%) and BARI Piaz-1 (45.31%) showed good storage
performance, while other bronze red genotypes had inferior
performance on shelf life. The AC Bog 413 bearing pink red
colour exhibited good storage performance. However,
remaining genotypes/variety with different skin colour
including bronze red showed higher cumulative total loss of
bulb. The wvariation among the colour based
genotypes/varieties might be due to unknown genetic
potential. The present finding is line with the finding of Ko
et al. (2002) (%1 who stated that bulb skin colour was not
associated with storage loss. But the current finding is
disagreement with the finding of Tripathi and Lawande
(2010) 21, Adamicki (2005) [ and Rabino witch and Currah
(2002) 211, They opined that varietal skin colour influenced
the storability of onion. Tripathi and Lawande (2010) [?7
found comparatively better storage capacity of light red

https://www.allresearchjournal.com

colour onion due to lower respiration rate than that of in
dark red onion varieties. In case of bulb dry matter (DM)
content, the genotypes/variety with higher DM content such
as AC Bog 430 (44.62%), AC Bog 426 (45.28%), BARI
Piaz-1 (45.31%) had low cumulative total loss of onion,
while genotypes with higher DM content showed inferior
performance in storage. In addition, the genotype AC Bog
413 (47.13%) with comparative low DM content exhibited
good performance in storage. Here it is noted that the
genotypes with inferior content of DM never showed good
performance. Adamicki (2005) ™M and Rabino witch and
Currah (2002) 211 found good performance with the varieties
having higher DM content. A higher DM content means a
lower water content in bulbs, which reduces the metabolic
activities in the bulbs and prolongs the dormancy period
(Lazic et al., 2000) €1,

Table 5: Influence of genotypes/varieties on cumulative total loss (%) of onion bulb at Spices Research Sub-Centre, Faridpur during 20 May
to 30 October, 2020

Genotypes Avarieties Periods (20 days interval)
20May 08Jun. 27Jun. 16Jul. 04Aug. 23Aug. 11Sep. 30Sep. 190ct.
AC Bog 409 14.74a 25.44c-e | 32.86de | 39.69f-h | 45.57ef 50.76kl | 56.13g-i | 59.73f-h | 62.82ij
AC Bog 410 7.62k-m 17.62no | 27.33gh | 36.02ij 39.39h 43.98m 45.67k 49.57j 54.62I
AC Bog 411 11.31d-f 22.23ij 34.91d | 41.52e-g | 44.28e-g | 52.31g-k | 54.06h-j | 59.99f-h | 65.20g-i
AC Bog 412 12.11cd 24.40e-g | 33.50de | 38.72g-i | 44.2%-g | 51.57j-1 | 56.07g-i | 59.32gh | 64.89g-i
AC Bog 413 7.261-n 19.431-n 27.20hi 32.26k 35.76ij 38.98n 43.20Kkl 44.73k 47.13m
AC Bog 414 10.09f-h | 19.18mn | 29.75fg | 38.01hi | 44.34e-g 49.141 53.11ij | 61.54e-g | 65.33g-i
AC Bog 415 11.33d-f 21.61jk 34.00d 42.31d-f 49.28d 54.14f-j 57.37f-i 63.29 64.95g-i
AC Bog 416 11.33d-f | 24.07f-i 31.14ef | 39.44f-i 46.12e | 52.23h-k | 56.97f-i | 61.08e-h | 67.79fg
AC Bog 417 12.98bc 26.49cd 38.57b | 44.94b-d | 52.72c 58.64d 63.30cd 67.88d 71.43de
AC Bog 419 10.65e-h | 21.25j-I 27.97gh | 37.10hi 43.71fg 50.09kl | 53.88h-j | 58.21hi | 63.05h-j
AC Bog 420 6.60mn 16.110-q | 37.61cd | 44.74b-e | 49.12d 54.43f-i | 57.72f-h | 60.77e-h | 69.07ef
AC Bog 421 4.840 15.55p-r | 22.55i-k | 30.64kl 37.66hi 45.03m 51.36j 55.36i 59.39k
AC Bog 422 9.629-j 22.50h-j | 33.82de | 44.93b-d | 48.54d 55.79ef | 58.53e-g | 60.35e-h | 64.97g-i
AC Bog 423 9.90g-i 24.09f-i 33.87de | 40.07f-h 48.90d 54.05f-h | 60.74d-f | 63.38e 70.19de
AC Bog 424 11.93c-e | 23.04g-j | 33.73de | 44.03c-e 52.40c 59.84cd 65.56¢ 72.16bc | 74.69bc
AC Bog 425 8.65i-k | 19.81k-m | 34.26d | 42.64d-f | 48.76d | 55.12e-g | 58.62e-g | 62.62ef | 66.91fg
AC Bog 426 6.38mn 14.11rs 22.11jk 28.75I 33.67j 35.030 39.95Im | 42.10kl 45.28m
AC Bog 427 10.75e-g | 25.69d-f 35.33d 47.64ab 57.21a 65.77a 70.03ab | 74.35ab 78.71a
AC Bog 428 12.84hc 28.6ab 40.45ab 49.84a 56.63ab 62.89b 66.23bc | 71.95bc | 77.68ab
AC Bog 429 13.96ab 27.99bc | 38.19bc | 47.1la-c 52.72¢c 57.76de | 62.72c-e | 69.99cd | 72.29cd
AC Bog 430 7.44k-n 16.530p 24.06ij | 28.28lm 31.14k 35.000 38.76m 40.55I 44.62m
AC Bog 431 12.52cd | 24.27e-h | 39.63ab | 48.03ab | 56.55ab | 61.75bc 71.31a 77.55a 79.96a
AC Bog 433 14.66a 30.29a 41.82a 48.72a 54.69bc | 59.69cd | 67.09a-c | 71.38hc 79.99a
AC Bog 434 9.45h-j | 20.18k-m | 28.40fg 36.25i 43.17g 51.73i-l | 56.10g-i 63.11e | 66.12f-h
AC Bog 435 7.10mn 16.800p 23.13ij 32.83jk 39.23h 44.61m 50.17j 56.11i 60.20jk
BARI Piaz-1 6.17n 12.82s 19.87k 24.98m 30.52k 34.710 38.75m 42.59Kkl 45.31m
BARI Piaz-4 8.48j-I 14.41g-s 23.40ij 30.37kl 36.91i 39.14n 45.11k 48.44j 53.43I
CV (%) 7.80 5.44 5.58 5.17 5.12 5.40 4.84 5.09 6.00
Level Of Slg ** ** ** ** ** ** ** ** **
Average 10.02 21.27 31.46 39.25 45.30 50.89 55.50 59.92 64.29

Footnote** Significant at 1% level of probability

Conclusion

Based on the present study it could be concluded as follows:

= The rate of storage loss was higher in May to July than
that of August to October.

= The rotting, sprouting, PLW and total losses increased
with the increase of the storage period of onion.

= The average rotting, sprouting, PLW and total losses
were 20.71%, 13.71%, 29.87% and 64.29%,
respectively for a period of 5 and %2 months storage of
onion under the study.

= The storage capacity was not correlated with the skin
colour of onion.

= The dry matter content of bulb was found partial
associated with the storage capacity.

= Qut of 27 genotypes/varieties, the genotype AC Bog
430 (44.62%), AC Bog 426 (45.28%), AC Bog 413
(47.13%) and the variety BARI Piaz-1 (45.31%)
showed good performance in respect of total weight
loss.
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