P.0O.Box 236, Tororo

Gen:+256-454448842
BUSITEMA Dir: +256-454448864

Mob: +256-782099874
UNIVERSITY Fax: +256-454436517
Pursuing Excellence Email :ar@acadreg. busiterma.ac.ug

Website: www.busitema.ac.ug

FACULTY OF AGRICULTURE AND ANIMAL SCIENCES
DEPARTMENT OF AGRIBUSINESS AND EXTENSION

EFFECT OF POST-HARVEST HANDLING PRACTICES ON THE
QUALITY AND MARKETING OF DRIED CASSAVA CHIPS IN ARAPAI
SUB-COUNTY, SOROTI DISTRICT

BY
ACERO FORTUNATE NEPILU

REG. NUMBER: BU/UP/2020/1299

E-MAIL: acerofortunate@gmail.com

SUPERVISOR
MR. OKIROR SIMON PETER

A SPECIAL PROJECT REPORT SUBMITTED TO THE DEPARTMENT
OF AGRIBUSINESS AND EXTENSION IN PARTIAL FULLFILMENT OF
THE REQUIREMENT FOR THE AWARD OF THE DEGREE OF
BACHELOR OF AGRIBUSINESS OF BUSITEMA UNIVERSITY

OCTOBER 2024


mailto:acerofortunate@gmail.com

DECLARATION

This study is original and has not been published or submitted for any other degree award to any

other university before.

......................................

Acero Fortunate Nepilu



APPROVAL

This Special Project Report has been submitted to the Department of Agribusiness and Extension

with approval of the University Supervisor.
\ S: :/x‘pj / “L y % ¢ = 7 8
Sign "f[7' \3) ................... Dale.b/[\/(\})—c,/

Supervisor



DEDICATION
| dedicate this report to my beloved parents (Mr Epilu Stephen and Mrs Amuge Stella) whose

unwavering love, encouragement and sacrifices have been the cornerstone of my journey, may

God richly bless you.



ACKNOWLEDGEMENT

Prosperous conclusion of this research required support from different people. | was so fortunate
to have that support and supervision in several aspects from my supervisor, fellow students and

my parents.

First of all, I thank the almighty God for his unending grace, protection, favour and love during

the research period.

Secondly, | like to extend my gratitude to my supervisor, Mr. Okiror Simon Peter for his
continuous encouragement and guidance during the research period. In addition, my sincere
appreciation goes to all the staff of Busitema University particularly in the Department of
Agribusiness and Extension for their endless support throughout the time | have been in the

University.

Special thanks to my family members especially my parents, Ms Amuge Stella and Mr. Epilu

Stephen, for supporting me financially which helped me stay comfortable during the course.

Finally, 1 thank all my course mates for their maximum cooperation which contributed to the

smooth running of my studies. Am glad I have all of you in my life and may God richly bless you.



TABLE OF CONTENTS

DECLARATION. ...t Error! Bookmark not defined.
APPROVAL ..ottt s Error! Bookmark not defined.
DEDICATION. ...ttt et b et b e h e btk e e e bt e b e ekt e bt e bt e bt e n b e sbeeb e et e sbeenn et e anee st iii
ACKNOWLEDGEMENT ...ttt e b e b et esbe e st b e esbeenbeenbe e iv
LIST OF TABLES ...ttt bbb bt bbb s b e bt s bt e bt eb et sbe et e b sbeene e viii
LIST OF FIGURES ...ttt sttt et b e bt she e s ab e st et e et e e nbeenbeas viii
LIST OF ACRONYMS ...ttt ettt bbb bbbt bbb s bt bt sb e s ae et sbe e e e sbesbe et iX
A B ST R A CT Lttt b bt b et bt e h bt R bt be ekt e eh e e eRe e oAbt oAbt bt e R e e bt e ebe e ehb e enbeebeenree e X
CHAPTER ONE ...ttt ettt h e bbbt e b e e bt e s b et e b et e s b e e bt e nbe e nbeesrnesnneennis 1
1 INTRODUGCTION ..ottt ettt ettt sttt et sae e sate st et e e s beesaaesaeesabeenbeeseesseesanesnseensean 1

1.1 BACKGIOUN ......euetieiitestetetet ettt st b ettt bbbt st e b et et et e st e st eseebenseenenten 1
1.2 Problem STALEIMENT........cc.iitiieieieeet ettt sttt ettt b st b et et et st seebessenbentens 2
1.3 RESEAICN ODJECHIVES. ...c.viceeeeecteceee ettt ettt sttt s e st e s b e et e s teeraentesbeensesbesanentesreeneas 2
1.3.1 GENEIAl ODJECLIVE ....cevieieeciecee ettt sttt ettt et s eae s be e b e steeraenbesbeensebesssentesseeneas 2
1.3.2 SPECITIC ODJECTIVES ...ttt ettt sttt et e st e et e st e eraenbesteessenbeeanentesreeneas 3
1.4 RESEAICN QUESTIONS....c.vititeneeieeieeitet sttt sttt b sttt et s bt b e s b b et et e e e s e e e st ebesseebentens 3
1.5 Significance/importance/CoNtribULION .........c.ocieieriiieece et 3
1.6 JUSEITICAtioN OF the STUAY ......ocueeieeeeeeeeee ettt st ne e eesneeneas 3
T oo LTSS 4
O R O 1 T g Ao SR 4
1.7.2 GEOQGIraPRICAl SCOPE ....ecueeieiteeiecie ettt ettt ettt et e et et e s te et e beeaeebesbeeatesteeseenbesbeessesbeensessenseeneas 4
1.8 Limitations OF the STUAY .....c.ccveeieiieieiieee ettt sttt e s te et esneennensenneeneas 4
CHAPTER TWO ..ttt ettt ettt b bt e s b e s st et ekt et e e s b et ebe e e st e e be e nbeesbeesbeesnbeants 5
2 LITERATURE REVIEW ...ttt bbbttt ettt 5
2.1 General OVErVIEW OF [ITEIATUIE .......c.ooveiiieiricieicece ettt 5
2.1.1 Cassava (Manihot esculenta) varieties and adaptation ............cccceeeeveerereerieneeceeseseee e 5
2.1.2 Cassava chips importance aNd PrOCESSH .....ccueeueeruereeierieeiereeseee e steete et esee st et e seesseeseseeeneeneesaeenes 5
2.2 Literature ReVIew DY themMALIC areasS.........eeoueririeiireeierieeee ettt ettt 6
2.2.1 Variety of cassava and its influence on cassava chips qUality ..........ccocoeeeeieniecerenee e 6
2.2.2 QUAlity OF CASSAVA CRIPS.....icvieieriieeieiertietese ettt et et e ste et e st e sraesbesteessestesseessesseensesteessensesseanes 6
2.2.3 Thematic area 3: Marketability of dry cassava ChipS.......c.cccvveeeereneeniseeeseeeese e 7



2.3 Related and FElEVANT TIEEIALUIE ......eeieeveeeeeeeeee ettt ettt ettt e e et e e seaaeeeseaaeeesasaeeesaraeeesassseeesas 8

2.3.1 Post-harvest handling practices and MEthOds ...........ccooveieriiiecereceee e 8
2.3.2 DIYINQG OF CASSAVA.....eiviieeiiiitieteitisteste st et e st et e e s e et e s te et e s tessaebesteessessesssessesseessesteessensesssensessennees 10
2.4 Gaps Eft IN the TIEEIATUIE.........c.e ittt 11
2.5 Measurements and MELhOOS USE.........ecveruerieieieiiirieriese ettt 12
CHAPTER THREE ...ttt bttt et e et e et e e bb e saeabeenbe e e 12
3. METHODOLOGY ...ttt ettt ettt s b et bbb she et e s b e sae et e satebesbeeaeenbesaeenes 12

3.1 Research area and Study POPUIALION........couerieieiriiiriest et 12
3L L RESBAICH BIBA ...ttt ettt ettt ettt b et st b ettt b e bt e bbb e e e bt et e a e aenb e b nennens 12
3.1.2 STUAY POPUIBLION ...ttt ettt b et be b b e 13
3.2 Study approach and AESIGN .......cc.ecuieieiiiieece ettt ettt st re e b e e e e besbeebesteesaentesanentesreennas 13
3.3 Study Methods anNd TO0IS .......ccueeieiieee ettt st re b s ar et reeanas 13
3.4 Sampling and sampling Size SEIECLION .......cc.oouieiiiiieiceceeee e 13
3.5 Data type, SOUrce and COHEBCTION .......eovervirieieieieeeeer ettt 14
3.6 Data analysis presentation and iNTErpretation .............coevevererierierieineeeseseese e 14
3.6.1 Data analysis OF ODJECTIVE L ......c.ooiririiiiieieiee ettt s 14
3.6.2 Data Analysis OF ODJECLIVE 2.....ovieeieeeceeceeeceee ettt st s re et reeanas 14
3.6.3 Data Analysis 0F ODJECLIVE 3.....ovieeeececee ettt st s re e reeanas 14
3.7 Ethical CONSIABIALIONS ......cveuiieiiieiiieiertet ettt ettt sttt b et eb e 14
CHAPTER FOUR ...ttt sttt ettt b e b s b e s st e e s e e e e be e nbe e st e e ebeeenaeanbeeneee e 15
4. PRESENTATION AND DISCUSSION OF RESULTS .....oooiiiiieieeeeeereente e 15

4.1 CharacteristiCs Of FESPONUENTS ........ciuiiieiiiteeiece ettt ettt be et e s te et e besteeasesbesrsesbesreennas 15
4.1.1 Socio-demographiC ChAraCtEriSICS ......cciieeieiieiieiesie ettt ettt ettt et e teste s et saeesaesreennas 16
4.1.2 Different sources of houSeNOId INCOMES ..........cceviiiriiiriiinicirctnccee e 18
4.1.4 Regularity (frequenCy) OF INCOME .......ooviiiieieeceeere ettt sre e sreenees 20
4.1.5 Different varieties of cassava grown DY Farmers .........cceevvceevinieceseseeceseseese e 21
4.1.6 Importance of cassava varieties grown by the farmers ...........ccooeeeerirerincnereee e, 21
4.2 Research findings based on Study ODJECTIVES ..........cociiieiiieeeee s 22
4.2.2 Findings based 0N ODJECLIVE 2. ......ccuieieiiiiiieieieceeese ettt st ae e aesreennas 24
4.2.3 Findings based 0N ODJECLIVE 3.......ccuiiieiiiieiee ettt e sa e aesreennas 27
4.3 DiSCUSSION OF FESUILS .....ceeuiiiiciiieiitcttc ettt 28
CHAPTER FIVE ..ottt bbbttt et e e st e et e e e be e e sn e e beenbe e e 31
5. CONCLUSIONS AND RECOMMENDATIONS ... ..ot 31



DL CONCIUSION ettt ettt ettt ettt e e ettt e e s ettt e e s e eaateesaaateesaasbaeesasaaeesaasbaeesaassseessssreeesassraeessssreees 31

5.2 RECOMMENUALIONS ....c.cveuitiiieteietet ettt b ettt sb ettt sttt b e 31
5.2.1 Gaps fOr FUINEr FESEAICN........eceieiectiee ettt st era e besaeenes 32
REFERENCES. ... .ottt ettt b e bt et e s a b e s st b e ekt e eb e e eb e e ebe e e ab e e be e ebeesbeesaeesnbeentas 32
APPENDICES ...t ettt bbbt bbbt bt e b s bt e R bRt he et b e b nhe b e b nre s 36
APPENDIX 1: RESEARCH QUESTIONNAIRE ........coiititeeeteetee ettt 36
APPENDIX 2: A MAP OF ARAPAI SUBCOUNTY SHOWING THE STUDY AREA.......cccocvrieenen. 42

vii



LIST OF TABLES

Table 1 : Socio-demographic characteristics of respondents in Arapai sub-county (categorical) .............. 16
Table 2 : Socio-demographic characteristics (diSCrete/CoNtiNUOUS) ........ccveveuerereriererierieieieeeeeee e 17
Table 3 1 SOUICES OF INCOME......ccueiiieieie ettt ettt et et et e tesseensesseensensesneensesneeneas 18
Table 4 : Average household incomes (UGX) from different SOUrCes ........cccoceeeveveveeceseeveneeeeseesveenn, 19
Table 5 : Varieties of cassava grown DY Farmers ..o e 21
Table 6 : shows the reasons for cassava ProdUCTION ...........c.eciiiecereeeerieceeee e 21
Table 7 : shows the post harvest handling practices that were utilized by the farmers........c.cccocvevvenenen. 22
Table 8 : shows the desirable and undesirable quality attributes of dry cassava Chips. ........ccccccevererennnne 24
Table 9 : Shows the dry cassava chips quality attributes and their effect on marketing..........cccccvevvennen. 27

LIST OF FIGURES

Figure 1. Regularities with which cassava farmers received their household incomes from the different

SOUICES. 1.vveuveuereeseeseneeseseesensesessesessesessesessesessesesseseesessssassesensesensesensesessesensessssesensessasensssensesensesensesensesessesenseses 21
Figure 2 : Showing the post-harvest handling practices carried out by farmers. ........cccccoovveeeveevecinenene 23
Figure 3 :Shows the post harvest handling techniques used by farmers during the processing of cassava
INEO GRS ettt et st e b e s te e te et e s te e st e s beesaesbeebe e besbeeaaebeeaeenteebeenbesteeaaenbesreenes 24
Figure 4 : Proportion of cassava farmers (%) with the desirable and undesirable quality attributes of the
dried cassava Chips iN the STUAY GIrEa. ........cceceecvererieierietere et ettt et e et e s e seesbesseesaessesseestesseessesrenneans 27
Figure 5 : The graph shows the shows the dry cassava chips quality attributes and their effect on
INATKETING ©.veeeieite ettt ettt e et e et et e e te et e s beesaesbesbeeabesbeebsenbesbeesaesseessensesbeesseseeseentesteensantesanenes 28

viii



FAO
NGO
PHHP
SPSS
UGX
SDA

LIST OF ACRONYMS

Food and Agriculture Organization.
Non-governmental organizations
Post-harvest handling phase
Statistical Package for Social Sciences
Uganda shillings

Seventh day Adventist.



ABSTRACT

Cassava (Manihot esculenta L.) plays a crucial role in the people's diet as a staple food crop and
source of income to many livelihoods. It is usually consumed in its fresh, cooked form or
transformed into dry chips and flour so as to increase its shelf life. However, realizing its full
potential is hindered during the post-harvest handling phase. This study therefore assessed the
perceived effect of post-harvest handling on quality and marketability of dried cassava chips
among farmers in Arapai sub-county, Soroti district. Specifically, it was designed to achieve the
following objectives; i) To assess the post-harvest handling practices and technologies used by the
cassava farmers. ii) To assess the desirable and undesirable quality attributes of the dried cassava
chips among the farmers. iii) To assess the perceived effects of the quality attributes on
marketability of the dried cassava chips among farmers. Data was collected through quantitative
approaches of 78 cassava producers. Analysis was done using SPSS and Excel. Results showed
that most respondents were aged between 16 and 70 years, with more females (55.1%) than the
males (46.2%). Most of the respondents were household heads (46.2%), with some spouses
(25.6%), children and parents. Some respondents had attained tertiary level of education (42.3%)
indicating moderate level of literacy in the study population however, 32.1% were peasants. The
married were 61.5% and majority were Catholics (42.3%). Household monthly income ranged
from UGX 106,000 to UGX 176,000 and their annual income was between UGX 210,000 and
UGX 21,120,000 from at least three income sources monthly, quarterly and annually. Most of the
farmers cultivated NAROCASS (50%) cassava variety for both food and income (83.3 %).
Farmers practiced at least four post-harvest handling practices like peeling (100%), washing
(96.2%), grating (94.4%) and fermenting (62.8%). All cassava farmers depended on the sun for
drying their cassava tubers (100%) commonly on the bare ground (28.2%) and empty sacks
(19.2%). Majority of respondents strongly agreed that moldiness (4.5) and cleanliness (4.1) highly
affect the marketability of dry cassava chips. Therefore, the study recommended that farmers
should be trained on the different post-harvest handling practices and there importance on chips
quality and marketability while being supported with improved equipment and sensitized on the
different cassava varieties to grow and their importance so as to obtain products that suits the

market.



CHAPTER ONE
1. INTRODUCTION

1.1 Background

Cassava (Manihot esculenta) is a perennial woody shrub with an edible root which thrives in
tropical and subtropical regions worldwide including India, Indonesia, Nigeria, and Brazil (Jbo &
Mathews, 2011). It is grown in two major varieties sweet and bitter, classified on the basis of the
cyanogenic glucosides (Linamarin and Lotaustralin) content of their roots and leaves (Jackson &
Chiwona-karltun, 2020). Cassava is chosen for its diverse attributes such as its adaptability to
diverse environments, resistance to harsh climatic conditions, ability to thrive in marginal soil

conditions and resistance to pests and diseases (Jbo & Mathews, 2011).

Cassava is the fourth most produced crop on the list of major food crops in developing countries
after rice, wheat, maize. It is widely cultivated in regions of Africa, Asia, America India, Indonesia,
Nigeria and Brazil (Nestel & Cock, 2019). The global cassava production in 2009 exceeded 241
million tons with Africa contributing to more than 60% of this output with Nigeria emerging as
the world's largest producer with 59 million tons (Jbo & Mathews, 2011). Notably Nigeria
exported approximately 3.2 million tons annually, achieving a record revenue of $136 million in
2013 (A Otekunrin & Sawicka, 2019). Cassava was introduced in Uganda through Tanzania by
Arab traders between 1862 and 1875. Since its initial introduction it quickly spread to other areas
of Uganda and is currently one of the most important food crops ranking second to bananas in
terms of area occupied, total production and per capita consumption (Ssemakula, 2000). It is
cultivated for various purposes including food consumption, income generation and trade
primarily in form of dried cassava chips which accounts for 45% of its utilization (Kilimo, 2012).
Uganda is ranked as the sixth-largest cassava producer in Africa with a total production of 4.2
million metric tons typically (Kilimo, 2012). Currently, the major cassava growing areas in
Uganda are Soroti, Kumi, Mbale, Lira, Ilganga and Tororo in which people derive their well-being
(Phillips et al., 2013). Locally, it is usually consumed in its fresh, cooked form or transformed
into dry chips and flour which highly contributes to the enhancement of food security (Abok et al.,
2016) by improving storage and increasing the availability of cassava-based products (Buyinza &
Kitinoja, 2018).

Cassava is traditionally transformed into chips through a process of peeling, cutting into chunks

and drying either on the direct ground, tarpaulins or any other suitable materials (Onyenwoke &



5.2.1 Gaps for further research

Environmental factors. The study did not consider exploring how environmental conditions such
as temperature and humidity impact the quality and shelf life of dried cassava chips.

Supply chain dynamics. The study did not examine the efficiency and effectiveness of dried

cassava chips supply chain like transportation and distribution channels on cassava quality.
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