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Abstract

Investigation into the effects of different storage methods on the development of post-harvest rot of Irish potato
[Solanum tuberosum (L.)] were carried out in the Biological Sciences Laboratory of Modibbo Adama University
of Technology, Yola using completely Randomized Design (CRD). Two thousand grammes of healthy Irish
potato tubers were stored in ‘A’ medium-sized (35x30x23cm) perforated plastic basin and covered with chaff of
guinea corn, in ‘B’ the potatoes were smeared with 2.0g of wood ash and kept in (35x30x23cm) perforated plastic
basin , in ‘C’ the potatoes were kept in a medium size (38x25x18cm) box, in ‘D’ the potatoes were heaped on a
clean floor and covered with 30cm rice straw with a ventilating duct, in ‘E’ they were stored underground
(20x30cm) hole and lastly ‘F’ the potatoes were left on the ground which served as control (untreated). Data were
collected every week for six weeks on percent weight loss and rot development, the data obtained were analyzed
using Analysis of Variance (ANOVA) and the means that were significant were separated using the Least
Significant Difference (LSD). Results showed that wood ash provided the best storage medium with a weight loss
of 43g. This is followed by straw which recorded 53g and the highest was the storage in box with 110g weight
loss. On rot development wood ash also proved most effective with a least mean value of 56g, followed by rice
straw 122g, while underground storage was the least with 322g. Analysis of variance showed significance
differences among the various treatments. Storage of Solanum tuberosum tubers in wood ash and rice straw are
the most suitable control measure.
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1. Introduction

Potato (Solanum tuberosum L.) is a dicotyledonous plant belonging to the Solanaceae family (Dutta, 2005). It is
cultivated in temperate and subtropical regions across the world (Vaughan and Geissler, 2009). It is the most
important vegetable crop of the world, ranking number one among all vegetables both in production and
consumption (Abbas et al., 2011). It is widely cultivated for its edible tubers which are used to produce a variety
of products including chips, crisps, (Leeman et al., and 2008), vegetable relish/salad, canning and livestock feed
(Abbas et al., 2011). It contains high crude protein than any other root and tuber crop because of the low colorie
and high vitamin C content and can be regarded as an important nutritive food (Burton, 1966). It has become an
integral part of much of the world cuisine and is the fourth largest yielding crop in the world after wheat, rice and
maize (FAOSTAT, 2008).

It contributes to reducing worldwide food shortages (Han et al., 2005). According to Salazar (1982) the crop
is adapted to a cool moist climate, and grows in the high altitudinal ecosystems of Sub-Saharan Africa where
rainfall is well distributed for 3—4 months. This entails that potato production can be obtained in many different
areas or regions of the world (Carnegie, 2000). Of all primary food crops, potatoes suffer the greatest losses due
to disease (Agrios, 1997). It is sensitive to quality loss than cereals because conservation using drying techniques
cannot be applied. Loss of moisture leads to quality loss and finally to nonmarketable produce. The risk of
unacceptable moisture loss, disease spread, mold infections, and insect pests is obvious (Small and Phal, 2003).

2. Materials and Methods
2.1 Collection of Samples
A total of two thousand four hundred samples were collected in Yola town and jimeta markets of Adamawa state
located between latitude 9011° to 90 19” N and longitude 12020’ to 12030° E. Samples of Solanum tuberosum
were collected from different selling points randomly in the markets and were taken to the laboratory for studies.

2.2 Collection and Preparation of Plant Materials/Storage Materials

Wood ash collected free from domestic burnt of Eucalyptus camaldulensis, rice straw collected from the nearby
paddy farm, guinea chaff purchased and empty cardboard box purchased from Jimeta market. Five hundred of
each of the plant material/storage materials in four replicates were placed into sterile polyethene bags and taken to
the laboratory.
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2.3 Effect of wood ash, guinea corn chaff, rice straw, box and underground storage on Solanum tuberosum
Two thousand grammes of healthy Solanum tuberosum were placed in 35cm diameter perforated plastic basins
labeled ‘A”, ‘B”, under 30cm rice straw labeled ‘C”, in a medium size cardboard (32 x 30 x 25 cm) box with a
lid or top flaps that can be folded closed labeled “’D” and underground (pit) labeled ‘E” and empty ground floor
labeled “F” as control. Tubers in ‘A’ were smeared with 2.0g of wood ash, in ‘B” tubers were covered with guinea
corn chaff, in ‘C’ tubers were heaped on sterilized ground floor and covered with 30cm rice straw, in ‘D’ tubers
were placed in a box with a led that was folded, in ‘E” tubers were placed inside a 20x30cm dogged hole and lastly
tubers were placed on ground floor without any cover as control. All were arranged in completely randomized
designed with four replication at room temperature. The experiment lasted for six weeks. During the storage period
data were collected on weight loss, rot development of Solanum tuberosum.Randomized designed was used as
describe by Gomez and Gomez (1984) and the experiment were replicated four times. Data gathered were analysed
using analysis of variance (ANOVA) and the mean that were significant were separated by least significance
difference according to Schiff (1953).

3. Results

The result on mean weight loss of Solanum tuberosum tubers stored in wood ash, guinea corn chaff, box, rice
straw, underground media for six months period showed that weight loss was significantly (p>0.01) affected by
the treatments shown in table 1. Potato samples stored in wood ash had the lowest average weight loss (43g), while
those in control recorded the highest weight loss (172g). Generally weight loss of Solanum tuberosum tubers
increase with storage period. The treatment mean of rot development of Solanum tuberosum tubers stored in wood
ash, guinea corn chaff, box, rice straw, underground media for six months period showed highly significant (p>0.01)
effect of the preservatives as compared to control. The highest incidence of rot development (322g) was recorded
in underground tubers which were significantly different from the other treatments; the lowest incidence of rot
development (56g) was obtained in tubers treated with wood ash (table 2). Irrespective of storage media rot
development increased progressively with time of storage.

4. Discussions

Findings of the study showed that storage of Solanum tuberosum tubers in wood ash, guinea corn chaff, box, rice
straw and underground was effective compared to the control, although wood ash proved most effective. This
agreed with Agbemalfe et al. (2013) who reported that the use of wood ash in storing sweet potatoes gave the best
result against other methods with only 5% percent shrinkage. The present findings also agreed with that of Edward
and Christopher (2007) who reported that the use of ash proved to be better in reducing change in weight loss
brought about by loss of water from the surface of the potatoes, this is because the ash acts as an absorbent to
moisture and has a repelling effect on pests and it also has alkaline properties, which are not conducive to
development of most fungi. The study further revealed that rot development was least recorded in tubers stored in
wood ash and the highest was in tubers stored underground. This agreed with Akinleye et al (2013) who reported
that lowest rot was recorded in tubers stored in the Ash while the highest rot was observed on tubers that were
stored with sliced onions. Bristone et al. (2011) also reported that when tubers of sweet potatoes were treated with
wood ash, rot caused by R. stolonifer and Penicellium expansum was reduced to minimal level. Similarly, Channya
and Chimbekujwo (2002) reported that wood ash effectively controlled fungal rot of plantains (Musa pradisiaca)
in Ibadan, Nigeria. The findings also agreed with Edward and Christopher (2007) on the use straw (dry grass)
who reported that; dry grass is used to create dry and cool conditions within the storage area and this avoids the
development of fungal diseases that normally thrive under humid and warm conditions. The study further revealed
that there was increase in weight loss of the tubers with increase storage period. This in agreement with studies
carried out by Dandugu and Gungola (2011) who observed that weight loss in stored sweet potatoes increase with
storage period. The loss in weight according to Ray and Ravi (2005) could be due to respiration and transpiration,
reduction in moisture content.

5. Conclusion

This study showed that wood ash, guinea corn chaff, box, rice straw and underground (pit) can serve as storage
media for Solanum tuberosum for a period of six weeks, although wood ash gave better result in terms of mean
weight loss and rotting. These are effective alternatives for minimizing post-harvest rot.
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Table 1: Weight loss (gm) of Solanum tuberosum after six weeks of storage (April-May, 2015)

Treatment Tuber weight Tuber weight Tuber weight Total Average
loss loss loss Tuber weight Tuber weight
In (g) In (g) In (g) loss loss
Week 2 Week 4 Week 6 In (g) In (g)
Ash 25 41 62 128 43
Box 78 20 133 331 110
Chaff 76 98 142 316 105
Pit 73 94 117 284 95
Straw 28 73 56 157 53
Control 157 174 186 331 172
Mean 96
Prob. of F 0.001
LSD 0.22
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Table 2: Rot development of Solanum tuberosum after six weeks of storage (April-May, 2015)
Treatment Tuber  weight Tuber weight Tuber weight Total Average
loss loss loss Tuber  weight Tuber  weight
In (g) In (g) In (g) loss loss
Week 2 Week 4 Week 6 In (g) In (g)
Ash 33 63 71 167 56
Box 33 133 300 466 156
Chaff 100 167 200 467 156
Pit 200 333 433 966 322
Straw 67 100 200 367 122
Control 267 367 500 113.4 378
Mean 198
Prob. Of f 0.001
LSD 0.41
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