BUSITEMA
UNIVERSITY

Pursuing Excellence

FACULTY OF NATURAL RESOURCES AND ENVIRONMNETAL SCIENCES

DEPARTMENT OF NATURAL RESOURCSE ECONOMICS

THE EFFECT OF TEMPERATURE VARIABILITY ON MAIZE PRODUCTION IN
NAMALEMBA SUB COUNTY, BUGWERI DISTRICT.

Wanyama Emmanuel
BU/UP/2021/0459
Supervisor
Mr. Kakungulu Moses

A research report submitted to the Faculty of Natural Resources and Environmental Sciences in
partial fulfillment of the requirements for the award of a degree in Bachelor of Science in Natural

Resources Economics of Busitema University.

August, 2024



Declaration
I Wanyama Emmanuel, declare that this research report submitted to the Faculty of Natural Resources

and Environmental Sciences is my original work achieved from my personal efforts and to the best of my

knowledge, it has not been submitted by any other person to any institution for any academic qualification.
SIgNAture .....oovviiiii e

Date



Approval
This is to certify that the research report herein titled “The effects of temperature variability on maize
production in Namalemba sub county, Bugweri district” has been done under my supervision.

Name Mr. Kakungulu Moses

Signature

Date



DEDICATION
| dedicate this piece of work to my beloved Mother Ms. Namajja Grace Maria, sister Suzan K and the

entire family of Rtd SSP Wakadubi Fred. Thank you for the support.



ACKNOWLEDGEMENT
| express my gratitude to the almighty God for the wisdom and knowledge he has granted me throughout

my academic journey.

| do extend my appreciation to my academic supervisor Mr. Moses Kakungulu for his guidance towards

the success of this research.

A special thanks to my family, Ms. Namajja, Suzan, Rose, Stella, Musimami, Mr. Fred Wakadubi B, and
friends Kathina, Deborah, I would like to say a thank you is an understatement. I’'m grateful for your

unwavering support till this day.

| do acknowledge the participation of the community of Namalemba Sub County for their willingness to
avail me with data that made this publication a success.



Contents

Do o1 g 11 o] o N !
N 0] 0 01 | m
DEDICATION ..ouiiiiiiiiiiiiiiisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses v
ACKNOWLEDGEMENT .coviiiiiiiiiiiiiininnennneteinissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss \'
LIST OF FIGURES......ciiticittetiiiiiiineete s ssssasses s e saass s e s s s s s s aas s e s s s s s e s s ansa e e e s s essssssssansesssssssns IX
I S I 1 I X
LIST OF ACRONYMS/ ABBREVIATIONS......utiiiiiitiiiinttiiintensssssessssssssssssssssesssssssssssssssssssssssssssssssnns XI
ABSTRACT oeeiiiiiiiiiiinitttieieieieteiststsssssssasessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse Xl
(O N I N 1
GENERAL INTRODUCITON ....tttitisttiteieinsesiestesstissesssssssssestsssssssesssssstsssesssessssssessssssssssssssessssssesssssssssnes 1
L2 INEFOTUCTION <.ttt bbbttt b ettt b et b et e b et b et e b e s e bt s e bt st ebeebe st ntenea 1

1.2 Background Of the STUAY ......c.eeiuiiiiriiiieeee ettt sttt et e et e bt e saeesaeesateebeebeenes 1
1.3 PrODIEM SEAIEMENT ...ttt b ettt b et b et b e bt e bt ne et et et ntenea 5
1.4 RESEAICN ODJECTIVES .....eveuteueeuieiieieeitet sttt ettt b sttt ettt be bt b s b st et et et e st e bt eaeebe s b e st et et ensenteneeneeseebenaens 6
1.4.1 GENEIAI ODJECTIVE. ...ttt sttt et b e bt e he s b et et e e et et a e e bt saeebeneen 6
1.4.2 SPECITIC ODJECTIVES ..ottt b e bbbttt b e bt e bt b st et et et e st e st e aeeaeebenten 6
1.5 RESEAICH UESTIONS .....evieeeeiiciieie sttt ettt ettt et s b e ettt e st e et e s beebeesbesbeessebeessessesbeensesteesaenbesteessensesanessesseenss 6
1.6 CONCEPLUAL FFAMEBWOIK ...ttt ettt ettt et et e et e st e e te e besbe e st e beesaestesbeessesbeebeenbesteessensesanessesseennas 6
1.7 SignifiCanCe OF the STUAY ......ocueeiiieieiee ettt sttt et et e e e sre et e st e eseenbesaeessensesseessessennsan 7
1.8 JUSHITICAtION OF the STUAY ....c..eceieiesiieee et sttt e s bt et e st e e s e enbesaeeseesesseensesseensas 7
1.8 SCOPE OF TNE STUAY ...evieieeeeeceee ettt e st et e b e s te et e beeseessesseessestesseensesseessensensnensessannsan 8
1.8.1 GEOGraPNICAl SCOPE . .veeueeiietieie ettt sttt ettt e et et et e e este s beebesteese e besteesbebeessesbesbeensesteeseenbesteessensesseessessennnas 8
e A 041 () (BT 1 SRR 8
L.8.3 THME SCOPE .evenveeteetiete ettt et et e st e e st e e te et e s teete e beete e s e sbeessesbesbaessasbeeseestesbeessesbeessensesbeensesbesbeenbesteensebassnessessaansas 8
1.9 Operational definition of KeY termMS/CONCEPLS. ... .coviiieiieiieierti ettt sb e st e st e se e s e sraennas 8
L0 N I Y S 10
I I I 1 o Y N 10
2.0 INETOTUCTION ...ttt b e s bbbt b e s et e st e bt e bt eb e e b et e s e s e s e e eaeebenneereneens 10
2.1 TheoretiCal [ITEIratUre MBVIBW...........eiuiriiieicieieet ettt ettt st eb e b e n et eaesbesnesne e 10
2.2 EMPIriCal [ITEratUure REVIBW. ... .cc.eieieeieieee ettt sttt et e e et et e s et et e eesaeensesaeentensesaeensesseeneas 12



2.3 Temperature variability 0n Maize ProdUCTION .........cceeviiiiecieiiceese ettt a et s a e reennas 13
2.4 Adaptive measures to mitigate the negative effects of temperature variability on maize production................ 15

2.5 Barriers to adaptation by maize farmers towards mitigation of the negative effects of temperature variability.

.................................................................................................................................................................................. 16
L0 N Iy N 1 L 18
RESEARCH METHODOLOGY .uuttiiiiiiiiiiiiinneiiiiiiiiiisssesiiiiiiisssssesiiiiiesmmssssisssiiismassteissssssssmssse 18
B L INEFOTUCTION .ttt ettt et a e bt e bt e bbb et e e e e e st e st e ae e bt b e b e s b e s e s et e st eneeneebeebeneenen 18
Bi2 STUAY BIBA ....veuveeeeeeeieeie ettt ettt ettt b e bbb bbb e e st e st e bt e bt e b e e b e b et et e e e at e R e e h e bbb R e b e e st e st e ne bt ne b e e nen 18
3.3 RESEAICN ESIGN ...ttt ettt h bt b e s bbbt et e e et e st e h e bt bbb et et e et e n e be e b e e nen 19
KRR O (1T LA =0T o 0] = U1 o] USRS 19
3.5 Sample size determination and SamMpPling PrOCEAUIE .......ccvveveiieeeeiiceete ettt st ens 19
3.5.1 SampIe SiZe eterMINALION........c.ccuiiieitiiteciecie ettt et e s e et et estesbeesbesteessestesasensesseensesteesaentesseanes 19
3.5.2 SAMPIING PrOCEUUIE.......eetirteeteetestet ettt ettt sttt ettt b e bbbt et et as e st e bt ebeeb e et e st e b e e enseneeneebeebeebeneenen 20
3.6 Data collection Mmethods and Jata SOUICES........cc.eeiriririerieieiieteie sttt sttt be b e nes 21
3.6.1 DALA SOUICES ....ueeveeueeterteetinteetestt et e st e sbe e be s bt eat e bt ebe e b e s bt s ate st e sbeeab e e bt eae e b e s ae et e eb e e b e sbeese e bt saeensesbeensenbeeneenbesaeenes 21
3.6.2 Data COIIECION METNOGS ....c.vcueieiiieiirieeet ettt sttt ens 21
3.7 Validity and reliability of data collection INSTIUMENTS .........c.cceeeeiiiiieeceeece e e s 21
3.8 Data management and @NAIYSIS ........ecveiiiieeieieeece ettt st ste bbb e s be et e s teera e beereenes 22
3.9 Ethical CONSIARTALIONS. .....c..euiiiiiiieiiieiitet ettt 22
3.10 Limitations and delimitations 0f the STUAY ........cocieieiiiieeseeeee e 22
L8 T N 0 1 | 24
PRESENTATION AND DISCUSSION OF FINDINGS .....ccoiiiiiiiiiiininsnssssssnssssssss s 24
4.0 INEFOAUCTION ...ttt b et bt h e bbbt b st et e b et b e e e b et e bt s e bt st e bt e b et et eneebe e ene 24
4.1 Distribution of villages for the sampled reSPONUENTS ........cvevieeerierieere et a e seeenes 24
A = T Tod (o (010100 AT 0] 12T LA o] ST 25
421 Gender Of the FESPONUENTS ......cveriieeieierteetere ettt e st e e re et et e s reeseesseessetesseensesseessesesseensesseenes 25
4.2.2 The age Of the FESPONUENTS .....ccveceeeiecece ettt ettt sttt et e e e e s tesbeeabesteebaebesteessesbeessessesreennas 25
423 The education levels 0f the reSPONUENTS.........oci it 26
4.2.4 Period Of STAY 1N The ArE@......c.ccceiiiiiie ettt e te e te e s te e ste e satesateenteenbeenseenens 27
425 Ethnicity / tribe Of FeSPONUENTS.......ccviiuieiee ettt sre e s re s aaessnenes 28
4.2.6 Occupation Of the rESPONAENLS ........eccuiiieiere ettt e e st e st e e e e tesreeasesteesaenseeseensessenneas 29
4.2.7 The Marital status Of the rESPONUENTS..........ecvevieiieiereeeee ettt re e e b e reeeesreeneas 30



429 Number of children in the ROUSENOI .........coooeviiiieeeeeeeeee ettt e e s sea e e e seaaeeesesaaeeesas 31

4.2.10  Membership t0 COMMUNILY GIOUPS.....cccverririeriesreeeerteeeestesteesestesseesestesssesesseessessesssessesseessessesssensesseenes 31
4211 ACCESS 10 CTEAIE ..ottt ettt sttt sttt b e bt st e st et et et et e st e b e s besbe b et et eneeneeneesesbeneeean 32
4.3  Effect of temperature variability on maize produCtioN..........cccecveirireririerieieeeeeeee e 33
4.3.1 MaiZe groWING AUIATION ...c.eeueeiieiiieietertetet ettt sttt ettt et b bttt s b et et et et e st s e e bt sb e b et et e e e e eseeseebeneennan 33
4.3.2 MAIZE VAITETIES GIOWN ..uuiiieiieiieteetest ettt ettt sttt st ettt et s e eb e eb e s b e s b e b et et et e st eb e e bt st e b e s e s eseeneeneesenbensennen 33
4.3.3 Total average hectares of 1and CULIVALEA ..........cc.eeoiiirieiiiiceceeee e e 34
4.3.4 Average maize yield per hectare for the last two $easons (in bags) .......ccceevveveevieeereneecere e 34
4.35 Changes in Maize Yields OVEr thE YEAIS.......cvceecviieeeeiceee ettt sttt s re e reeanas 35
4.3.6 Perceptions on temperature variability and maize production ............ccceceoerereneneneneneeeeeese e 35
4.4  Adaptive measures for temperature variability DY farmers. .........ccocoverirereneinneeeeeeee e 38
4.4.1 Adaptation strategies implemented in the 1ast fiVe YEArS ........ccevveieceieceeceeeeee s 38
4.4.2 Training on climate variability adaptation StrAtEgIES .......c.eceeveerireeieeireeeese et e 39
4.4.3 Training on temperature variability adaptation Strategies .........cceeveveirieviereieeese e 40
4.4.4 Extension services regarding temperature variability and maize production ............cccccevevveinenencnenne. 40
445 Knowledge about the existing programs helping farmers cope with temperature variability. ................. 41
4.5 Perceptions about the barriers to adaptive measures by maize farmers towards the effects of temperature

Variation 0N MAIZE PrOUUCTION. ......cviiuieieieieete sttt te et ete s e et e st e e te et e st e e s e steebaesbesteesaesbesseessesbeensesesreensesteesaensesseenes 41
CHAPTER FIVE ..ottt st sssas s s sssssssssssssasssssesesssesesssesesasesesssssssssssessssssssssssssssssssasssnns 45
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS......cciivtiiieriieeiirenseessseesssssssssssssssssssnns 45
5.0 INEFOUUCTION w.vttteeeeeee ettt ettt sttt et st e st e b e s be st e b et e e enee st eneeseesesseebe st e sensenseneeneeneeseasensesan 45
5.1 SUMMArY OF the FINAINGS ...eouviiieiecieceece ettt sttt e e e st e et e st e sbeesbesteessesbesasensesbeensestessaentesseenes 45
oI O] 1ol [1 1 o] 43P 46
5.3 RECOMMENUALIONS ....eveetietieteete ettt ettt sttt ettt s e bt b e sb e s b b et et et e st e st e bt sbe s b e s b e st e b et enteseeneeneeseebeneesen 47
APPENDICES. ...ctiiitiiiitiiiitisiessessssssssssessssesssssssssasssssssssesassssssssssssesssssesssssesssssesssssesssssesssssssssssssssssssss 51
QUESTIONNAIIE. ....veeivee et et et et et e ettt e bt erbeesbeesteeetaeebeebeesbeestaesabesabeenbeenbeebaeasseeabeesbeenseessaesasesasesaseenbeenbeenseessseesseenses 51
Photographs taken dUING the BXEICISE ......c.iceeiiieeetecieet ettt et et e st e e s te s e e tesbeeaesbeessesbesbeessebesssessessaensesteeseans 57

Vil



LIST OF FIGUR

Figure 3.1: Map showing Namalemba sub county with the four parishes ......................ni. 18
Figure 4.1: Gender of the reSPONUENTS. ........cciiiiiiiei e 24
Figure 4.2: Age bracket 0f the reSPONUENTS.........cccviiiei et 25
Figure 4.3: Education level of the reSPONGENES ........c.ocoviiiiiiiiise e 26
Figure 4.4; Period 0f Stay 1N the ara..........ceiiiiiiiiiiie e et 27
Figure 4.5: Marital status Of rESPONTENES .........coiiiiiiieee e 29



LIST OF TABLES

Table 4.1: Village distribution of reSpondent..............o.oitiiiiiii e, 23
Table 4.2: Ethnicity distribution of the reSpONdENtS..........c.cooiiiiiiiiie s 28
Table 4.3: Occupation Of the reSPONUENTS .........cciiiiiiieiei e 28
Table 4.4: Number of adults in the hOUSENOId.............cooiiiiiii 30
Table 4.5: Number of children in the hgusenold ............ccoooiiiiii e 30
Table 4.6: Membership to community groups/asSOCIAtIONS ..........cccveruerieiirerinesiseeeee e 31
Table 4.7: ThoSe With CCESS 10 CIEUIT ......c.eeviiiiiieie ettt sreene s 31
Table 4.8: Duration of groWiNg MAIZE.........cc.cccuiiieiieiieieeie e e e e sreeee e e sraeeean 32
Table 4.9: MaiZe VArIELIES QIOWN ....c..iiuiiiieeie ettt e ettt e e e taetesre e s be e beaseestaeneanaeareenneas 32
Table 4.10 Total average hectares of 1and CUILIVALE ............cccoiieiiiiiiieece e 33
Table 4.11: Average maize yield per hectare for the last two seasons (Dags)........cccccvvevereneninesieniinnnns 33
Table 4.12: Changes in maize Yield OVEr the YEAIS ..........cciiieiieiecie e 34
Table 4.13: Perceptions on temperature variability and maize production ............ccccceeviveiireveciieseene 35
Table 4.14: Adaptation strategies to temperature variability ..o 37
Table 4.15: Adaptation Strategies implemented in the 1aSt 5 YEars...........ccoovviriiiniiiiiicie s 37
Table 4.16: Training on climate variability adaptation Strategies ..........ccccocceviveviiiieiieeie e 38
Table 4.17: Training on temperature variability adaptation Strategies...........cccevvevieieeiiiiie i 39
Table 4.18: Extension services regarding temperature variability and maize production.............ccc.c....... 39
Table 4.19: Existing programs helping farmers to copy up with temperature variability. ..............c......... 40

Table 4.20: Perceptions about the barriers to adaptive measures by maize farmers towards the effects of

temperature variation 0N Maize PrOUUCTION .........ccuviiuiiie it sae e sae e 41



LIST OF ACRONYMS/ ABBREVIATIONS
NRE Natural Resource Economics

DAO District Agricultural Officer

FAO Food and Agriculture Organization

GDP Gross Domestic Product

UNMA Uganda National Meteorological Authority

IPCC Intergovernmental Panel On Climate Change

Xl



ABSTRACT
The study analyzed the effects of temperature variability on maize production in Namalemba subcounty

Bugweri district.

This study focused towards the effects of temperature variability on maize production, as the main
objective of the research, the perception of farmers to temperature variability, the adaptive measures
towards the mitigation of the negative effects of temperature variability and the barriers to adaptation for

mitigation of the effects of temperature variability on maize production.

The research employed across sectional, descriptive research design to get data from the local farmers on
the effects of temperature variability, perception towards the effects of temperature variability, adaptive
measures to mitigate the effects of temperature variability and the barriers to adaptation towards the
negative effects of temperature variability on maize production. Data was collected using pretested
questionaries. Data were analyzed using Microsoft Excel and SPSS version 20 software, presented using
charts, graphs and tables. Findings from the study revealed that temperature variability as a serious
problem with men sore (4.50), temperature variability contributes to reduced yields reflected with mean
score (4.39) and also lack of extension services with mean score (3.11) show that this is a significant
barrier to adaptation This study therefore identifies key adaptive strategies adopted by farmers, practicing
crop rotation. planting improved varieties, mulching the soil, artificial watering or irrigation, mixed

cropping, planting drought resistant maize varieties and changing planting time.

In relation to the findings, recommendations include improving access to information, implementing
financial support mechanisms, strengthening extension services, promoting adoption of climate-smart
agriculture practices, and reviewing government policies. These findings contribute to the understanding
of temperature variability in maize farming and provide actionable insights for policymakers, researchers,

and local community.

Xl



CHAPTER ONE

GENERAL INTRODUCITON

1.1 Introduction

This chapter presents the background of the study, problem statement, objectives, research questions,
significance of the study, geographical scope, content scope, time scope, the conceptual framework,
justification of the study about the effects of temperature variability on maize production and the

operational definition of key terms relating to the effect of temperature variability on maize production.

1.2 Background of the study

The effect of temperature variability on maize production is really critical in a sense of high vulnerability
to temperature, food security, and economic stability. Several studies have shown that variability in
temperatures can have adverse effects on maize yields and thus leading to reduction maize production in
areas like Mbeya, Tanzania, Uganda, Kenya, Ethiopia and South Sudan. The increased temperatures do
pose a challenge to crop growth and yield reliability, therefore in the various regions where maize is a
staple food understanding the impacts is really crucial. These maize producing countries have already
faced a number of challenges such as low irrigation, limited access to fertilizers, pesticides, insecticides
and lack of technologies which further makes those engaged in maize production prone to the impacts of

climate variability.

In Uganda, over 40% of the calories consumed in rural and urban areas comes from maize and therefore
plays a significant role to food security, though there have been reductions in yield mainly attributed to
heavy dependence on rain amongst the farmers. Temperature variability has direct and indirect effects on
maize production, in most cases, adverse influence on quality and quantity of agricultural crop outputs.
The climate of an area is highly correlated to the crops cultivated and thus predictability of climate is

imperative for planning of farm operations (Sowunmi, 2010).
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