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ABSTRACT

The traditional method of harvesting mango fruit in the Sudan is done by snapping the fruits
by a hook attached to a long pole. The drop of fruits to the ground causes bruises and injuries
to the fruits, making them unattractive and unmarketable with a short shelf-life. An experiment
was conducted in a private orchard along the Blue Nile bank, Gezira State, Sudan, during the
seasons 2012 and 2013. The objective of this work was to find out the effects of an improved
picking pole and fruit receiving treatments on the reduction of harvest losses in fruits of three
mango cultivars. Treatments consisted of three mango cultivars, namely, Abu Samaka,
Alphonse and Kitchener, two types of picking poles; the traditional picking pole and improved
picking pole and four treatments: The fruits were dropped directly on the ground (control),
fruits were received on either a stretched sheet of cloth, a sponge mattress or a long tapering
plastic mesh sleeve fixed to a ring attached to the picking poles. Treatments were arranged in
a split-split plot design with three replicates. Cultivars were assigned to the main plots, picking
poles to the sub-plots and receiving treatments to the sub-sub plots. Results showed that the
improved picking pole resulted in significantly lower weight loss as compared to the traditional
picking pole. The cultivar Abu Samaka showed significantly higher weight loss as compared
to the other two cultivars. The highest percentage of weight loss was obtained when the fruits
were allowed to fall directly on the ground (control), followed by the sheet of cloth and finally
sponge mattress, whereas the long sleeve treatment resulted in the lowest weight loss. The
improved picking pole resulted in the lowest physical injury, while the traditional picking pole
resulted in the highest.

The improved picking pole equipped with a long sleeve resulted in the lowest physical injury,
followed by the sheet of cloth treatment, the sponge mattress, whereas, dropping the fruits
directly on the ground resulted in the highest physical injury. Abu Samaka cultivar had the
highest percentage of physical injury, followed by Alphonse and then Kitchener cultivar. Shelf-
life was significantly extended by using the improved picking pole coupled with receiving
fruits in the long sleeve. However, the long sleeve fruit receiving treatment took the longest
time to harvest 100 mango fruits under both types of picking poles. It is recommended to
harvest mango fruits using the improved picking pole coupled with receiving fruits in a long
plastic mesh sleeve for the reduction of harvest losses.
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INTRODUCTION

The mango fruit is one of the most important fruits in the Sudan and constitutes more than
50% of Sudanese horticultural exports. The main mango producing States in the Sudan are
South Kordofan, Sennar, Blue Nile, Gedarif, Kassala and the River Nile.

Mango harvesting methods vary with consumption patterns and distance to markets.
Internationally, mangoes are carefully harvested in order to avoid physical damage which
results from the harvest operation. Therefore, harvesting crews use ladders and picking baskets
to reduce physical injury to mango fruit. Also, they use motorized picking platforms known
as cherry pickers which can be raised, lowered and moved by an operator in the picking
platform (Gupta et al., 2001).

Generally, the quality of mango fruits in the Sudan, whether exported or locally marketed,
is very poor. This is mainly due to post-harvest losses caused by physical injury such as
bruising, scratching and wounding resulting from improper harvesting methods and rough
handling. Post-harvest losses in mango in the Sudan have been estimated in the range of 25-
40% from harvest to consumption (Elkashif et al., 2003).

Mangoes are traditionally picked in the Sudan by using long picking poles. These poles
have hooks which snap down the fruits violently. The hook causes injury to the shoulder of the
fruit, which drops down from the tall trees to the ground and thus subjected to bruising and
wounding.

This considerable physical injury makes them unattractive, with a short shelf-life and
unacceptable in international markets. Furthermore, when the peel is broken, the fruit becomes
susceptible to decay and rot caused by micro-organisms (Elkashif et al., 2010; Abu-Goukh and
Mohamed, 2004).

Hence, there is an urgent need for improved mango harvesting techniques in the Sudan in
order to reduce harvesting losses and improve fruit quality, especially those fruits intended for
export. Therefore, the objective of this research was to reduce harvest losses in mango fruits
using improved harvesting methods.
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MATERIALS AND METHODS

An experiment was conducted in a private orchard along the Blue Nile bank in Gezirat
Alfeel, Gezira State, Sudan, during the seasons 2012 and 2013 to determine the effects of
improved harvest methods on the reduction of physical injury in mango fruit of three selected
mango cultivars.

Treatments

1. Cultivars

Cultivars used in this study were Abu Samaka, Alphonse and Kitchener.
2. Picking poles
The fruits were harvested using two types of picking poles, namely, the traditional
picking pole and an improved picking pole which consists of a cutter blade made of steel.

3. Fruit receiving treatments

Fruits harvested either by the traditional or improved picking poles  were received on
the following treatments:

a) Fruits were dropped directly on the ground (control).

b) A sheet of cloth of the dimensions of 1.5x 2.0 m was stretched by four laborers under
the tree to receive the falling fruits.

c) Sponge mattress of the dimensions of 190x90 x7 cm was placed under the trees to reduce
the impact of falling of the fruits.

d) A sleeve made up of a plastic mesh, four meters long, was attached to a circular metal
ring (27cm) which was fixed to both types of picking poles. The sleeve narrows down
gradually till its diameter becomes slightly larger than the diameter of a large mango fruit
(12 cm). Fruits harvested using the picking pole travel

through the sleeve which slows down their speed of falling and thus reach the ground slowly and
gently without a noticeable falling impact. Treatments were arranged in a split-split plot
design with three replicates. Cultivars were assigned to the main plots, picking poles to
the sub-plots and fruit receiving treatments to the sub-sub plots. Data taken consisted of
the following:

1. Weight loss: Fruits were washed, disinfected with Na hypochlorite, packed in cartons
and held at 18°C. The cartons were initially weighed and then weighed every two days
till the fruits reached the fully ripe stage.

Weight loss (%) = Initial weight — weight at time (t) x 100
Initial weight

2. Immediate physical injury of fruits which was obvious during the harvest operation.
Number of physically injured fruits at the time of harvest was counted and percentage of
immediate physical injury was calculated for each treatment as follows:

Number of injured fruits X100
Immediate physical injury (%) = Total number of fruits harvested

3. Latent injury, which is defined as that kind of injury which was not evident at the
time of harvest, but appeared later during storage, howling symptoms of brown
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Latent injury (%) = Fruits with latent injury X 100
Total number of fruits

5. Time needed to harvest 100 fruits in each treatment.

6. Shelf life: Mango fruits were washed, disinfected with Na hypochlorite, packed in
cartons and held at 18°C. Fruit shelf life was determined by recording the number of
days from harvest till fruits reached the fully ripe stage.

Statistical analysis
Data were analysed using the standard analysis of variance procedure and means were
separated using Duncan's Multiple Range Test at 5% level of significance.

RESULTS AND DISCUSSION

This experiment was conducted during the two consecutive seasons of 2012 and 2013. Since
the results of both seasons were similar, only the results of the first season will be reported.
Effects of harvesting methods on weight loss

Figure 1 shows the effects of harvesting methods on weight loss (%) of mango fruits. The
improved picking pole with a cutter blade resulted in significantly lower weight loss compared
to the traditional picking pole. This was due to the fact that the improved picking pole caused
less physical injury to fruits and hence lost less water than those fruits harvested by the
traditional pole. These results were in agreement with those obtained by Abu-Goukh and
Mohamed (2004) who showed that post-harvest weight loss in mango was significantly reduced
when improved harvesting methods were used. Gupta et al. (2001) found that weight loss in
mango fruit was higher when fruits were picked using the traditional mango picker compared
to improved equipment. Similar results were obtained by Sapovadia et al. (2004). Sargent and
Sidahmed (1987) reported that improper harvesting methods resulted in mechanical damage
which speeded up the rates of respiration and water loss. Pruthi (1992) and Wasker et al. (2004)
found that mango fruits harvested using improved methods recorded the minimum weight loss.
Similarly, Kader et al. (1985) found that bruising resulting from manual harvesting stimulated
the respiration rate of fruits which accelerated fruit deterioration due to water loss.
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Fig. 1. Effects of harvesting methods on weight loss (%) of mango fruits.

Effect of cultivars on weight loss

Figure 2 shows significant effects of cultivars on weight loss of mango fruits. The cultivar
Abu Samaka showed significantly higher weight loss as compared to the other two cultivars.
This was because of the large size and heavy weight of Abu Samaka fruits, which when they
fell down on the ground, they were subjected to physical injury which accelerated the rate of
water loss. In contrast, Alphonse and Kitchener cultivars, which were smaller in size and lighter
in weight than Abu Samaka, were not subjected to considerable physical injury and, hence lost
less weight. Adam (2008) concluded that physical damage of mango fruits resulted in
significantly higher weight loss and he suggested that it could be reduced by improved
harvesting methods, careful handling and proper packaging at all stages of packinghouse
operations.
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Effects of fruit receiving treatments on weight loss

Figure 3 shows significant effects of fruit receiving treatments on weight loss of mango
fruits. The highest percentage of weight loss was obtained when the fruits were allowed to fall
directly on the ground (control), followed by receiving fruits on a sheet of cloth and then sponge
mattress, whereas the long sleeve treatment resulted in the lowest weight loss. In the control
treatment, mango fruits lost the highest weight because they fell directly on the ground, became
physically injured and hence lost water, whereas the fruits which were received in the sleeve
lost less weight because the long sleeve prevented the fruits from falling directly on the ground
and were not physically injured. The fruits were subjected neither to impact injuries nor to
hitting the branches while falling down. These results were in agreement with those reported
by Elkashif et al., (2010) and Abu-Goukh and Mohamed (2004) who showed that harvesting
mango fruits using improved techniques resulted in significantly lower weight loss than
traditional methods.

Gezira j. of agric. sci. 13 (2) (2015)



Gezira j. of agric. sci. 13 (2) (2015)

127 ===ontrol

== Sheet of cloth
10 -

===Sleeve + ring

oo
L

=#=Spongematiress

Weightloss (%)

Days
Fig. 3. Effect of fruit receiving treatments on weight loss (%) of mango fruits.

Effects of harvesting methods on immediate and latent physical injury

Figure 4 shows significant effects of harvesting methods on immediate and latent physical
injury. The improved picking pole resulted in the lowest immediate and latent physical injury,
while the traditional picking pole resulted in the highest physical injury. The improved picking
pole, which has a sickle blade, cuts the pedicel smoothly without a hard pull, and then the fruits
fall on the receiving treatments, thus reducing physical injury. Sapovadia et al. (2004) stated
that the improved picking pole saved time and protected the fruits from mechanical damage. It
also protected the operators hands from the sap which oozed out from the point of detachment
in fruits.

Fruits harvested using the improved picking pole had stalks which were most desirable for
export quality; such fruits were less prone to stem end rot and other storage diseases (Elkashif
et al., 2010). Gupta et al. (2001) reported that fruits harvested using the traditional method
were without stems and had sap burns. Fruits harvested using traditional picking poles were
mostly injured by the end of the hook or by hitting the branches and most of them were without
stalks which resulted in decay, poor quality and fetched low prices (Elkashif et al., 2010).
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Effects of fruit receiving treatments on immediate and latent physical injury
Figure 5 shows that the improved picking pole equipped with a long sleeve held open by
a ring resulted in the lowest physical injury and the fruits were of high quality and excellent
appearance. The control treatment, where fruits fell directly on the ground, showed the highest
of both types of injury, followed by the sheet of cloth treatment which was stretched under

the trees to receive the harvested fruits. These results confirmed the findings of Elkashif et al.
(2010) who found that using a straw mattress to receive the mango fruits decreased the
percentage of physical injury compared with fruits falling directly on the ground. Waskar et al.
(2004) reported that mango fruits harvested using improved techniques, were free from
physical injury, post-harvest diseases, were not shriveled, firm, attractive in appearance and
had an extended shelf-life compared to those harvested using the traditional picking pole.
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Fig. 5. Effects of mango fruit receiving treatments on immediate and latent physical Injury.

Effects of cultivars on physical injury

Figure 6 shows that Abu Samaka cultivar had the highest percentage of both types of
physical injury followed by Alphonse and then Kitchener cultivar. Abu Samaka cultivar
exhibited the highest percentage of physical injury due to it’s large size and heavy weight.
However, Kitchener cultivar

showed the least physical injury due to it’s small size. Similar results were reported by Elkashif
et al. (2010) who found a direct relationship between physical injury and fruit size. This was
also supported by the results of the fruits of Alphonse cultivar which were small in size and

had a low percentage of physical injury. These results were also in agreement with those
reported by Adam (2008).
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Effects of harvesting methods on fruit shelf-life

Figure 7 shows the effects of harvesting methods on the shelf-life of mango fruits. Shelf-life
is very important for mango fruits because a long shelf life will allow fruits to be transported
to distant markets without noticeable signs of deterioration, especially when fruits were
intended for export. Shelf-life was significantly extended by using the improved picking pole
compared to the traditional one. This could be attributed to the fact that harvesting fruits using
the improved picking pole resulted in the lowest physical injury and hence, the longest shelf
life. However, harvesting mango fruits using the traditional picking pole had a high percentage
of

physical injury and most of them were without stalks and, therefore, they were subjected to
post-harvest diseases, shriveling and a short shelf life. Gupta et al. (2001) reported that shelf
life was affected by harvesting methods. They found that fruits harvested using the improved
picking pole could be stored for 9 days without showing any symptoms of spoilage while those
harvested using the traditional method deteriorated and rotted rapidly.
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Effects of fruit receiving treatments on fruit shelf-life

Fig. 8 shows that mango fruits received in the long mesh sleeve had significantly the longest
shelf life, followed by the sponge mattress, the stretched cloth and the shortest shelf life was
shown by the control treatment. This was because fruits received in the long sleeve were
protected from all sorts of harvesting injuries. The fruits neither hit the branches while they
were falling down, nor they dropped directly on the ground, which were the main causes of

bruises and physical injury. Hence,

the fruits were free from scratches, blemishes, wounds and were healthy and had a long shelf
life. Fruits received on the sponge mattress had a longer shelf life compared to other treatments
because the sponge mattress cushioned the fruits and reduced physical injury. Fruits received
on the sheet of cloth stretched under the tree were exposed to physical injury caused by the
long stalks of fruits during dropping on each other and gathering in the middle of the stretched
cloth which decreased their shelf life. Fruits which fell directly on the ground (control) had the
shortest shelf life because they were subjected to considerable physical injury.
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Time to harvest 100 mango fruits

Table 1 shows highly significant interaction effects of harvesting methods and fruit
receiving treatments on the time required to harvest 100 mango fruits. The long sleeve fruit
receiving treatment took the longest time to harvest 100 mango fruits under both types of
picking poles and in both seasons. This was because it took more time to place the ring under

the

fruits and direct them through the sleeve. However, the traditional picking pole without any
fruit receiving treatment took the shortest time to harvest 100 mango fruits. This was because
the workers quickly pulled down the fruits without having to worry about placing them in the
ring and down the sleeve or where they fall down.

It could be concluded that using the improved picking pole coupled with receiving
harvested mango fruits in a long plastic mesh sleeve was the best method for the reduction of
harvest losses.
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Table 1. Interaction effects of harvesting methods and fruit receiving treatments on the time
required to harvest 100 mango fruits.
Harvesting methods Fruit receiving treatments Required time (min)

2012 2013
Traditional picking pole  Control 4149 46 f
Stretched cloth 24.3¢C 25.3¢c
Sleeve 395a 334a
Sponge mattress 249¢c 23.6d
Improved picking pole Control 6.8 f 6.0e
Stretched cloth 219e 23.9d
Sleeve 30.7b 31.2b
Sponge mattress 22.8d 23.7d
Significance level ol falea
SE+ 0.21 0.47
C.V.(%) 12.26 14.4

Means having the same letters in columns were not significantly different according
to Duncan’s Multiple Range Test at 5% level of significance.
*** indicate significance at 0.1% probability level.
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