PREVALENCE AND EFFECTIVENESS OF PLANTING TIME
AND IMIDACLOPRID TREATED SAWDUST IN CONTROL OF

TERMITES IN MAIZE IN EASTERN UGANDA

NAJJOMA DENNIS

REG NO. 16/U/13362/GMCS/PE

A DISSERTATION SUBMITTED TO THE DIRECTORATE OF
RESEARCH AND GRADUATE TRAINING OF KYAMBOGO
UNIVERSITY IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE AWARD OF THE DEGREE
OF MASTER OF SCIENCE IN CROP SCIENCE OF
KYAMBOGO UNIVERSITY

NOVEMBER, 2022



DECLARATION

I, Najjoma Dennis hereby declare that the work compiled in this report is
my own effort and it has never been submitted to any University for any

academic award.



APPROVAL

This work is submitted to Directorate of Research and Graduate Training of Kyambogo
University with our approval as supervisors.

Mr. Mudingotto Joshua Pyani
Principal Supervisor

Signature.......ccomeae e, Date......u o AR

Dr. Kagoda Frank (PhD)
Supervisor

SIENALUTE: «.uvuvireirerenerienereneaneeneneans Date............. et e e aare e

ii



DEDICATION

Dedicated to my parents; Ms. Naigobe Esther (RIP) and Mr. Musalwa
Balaam. I will forever treasure your parental love, care, support and

everything!





















Figure 6d : Number of lodged plants per plot across seasons and
treatmnents 8 11 WAR .ormmurmmmmemimsmms vt smsss s 41
Figure 6 e : Number of lodged plants per plot across seasons and
Irealmieiis 4t 12 WAF.........comsvummmpesssssenimmespaissmn sun st 42
Figure 7 : Overall number of lodged plants per hectare for all treatments
A Bacly planting, B Lale PIARHDE wmsammmmsmmmsmmismsesspssosiss 43

Figure 8 : Number of maize damaged cobs across seasons and treatments at 12



LIST OF APPENDICES
Appendix 2a: Number of termites across per plot treatments and seasons at

D G BB s 6 05 v s st i o A A S S 9 S 68

Appendix 2b Number of termites across per plot treatments and seasons at

S ANA B A P . i e 69

Appendix 3a: Lodged plants across per plot treatments and seasons at 5

ANA 6 W A P oo s 70

Appendix 3b: Lodged plants across treatments and seasons at 7WAP ...71

Appendix 4: Climate data at Ikulwe Research institute from 2017 to

Xi



CVI

FAO

IM

IPM

SD

UBOS

WAP

ACRONYMS

Content Validity Index

Food and Agriculture Organization

Imidacloprid

Integrated Pest Management

Sawdust

Species

Uganda Bureau of Statistics

Weeks After Planting

Xii



ABSTRACT

Termites are among the most devastating maize pests globally. Quite a lot
of research has been conducted on termites in Uganda but information on
the incidence of termites and environmentally friendly control measures is
scanty, especially in eastern Uganda. Accordingly, the farmers are
reported to use several chemical and cultural methods for managing
termites, most of them not very sustainable and quite expensive in the long
run. Therefore, this study was conducted with two key objectives, i) to
ascertain the prevalence and diversity of termites in eastern Uganda and,
ii) determine the effect of integrating planting time and treated wood
sawdust in control of termites. Termite prevalence was determined by
collecting data using a questionnaire and interview from 272 respondents
in the nine districts in Eastern Uganda.For objective two, three
experiments were laid out at Ikulwe Satellite Station in Mayuge District in
a Randomized Complete Block Design (RCBD) with four treatments,
namely (i) Wood sawdust treated with imidacloprid (IM+WSD), (ii)
Wood Sawdust only (WSD), (iii) Imidacloprid only (IM) and (iv) the
Control (no treatment). The data was collected on the number of lodged
plants, termite number and grain yield, among other parameters. Data was
subjected to analysis of variance using Genstat (15™ Edition) statistical
software. Results showed that the highest (95.5%) termite prevalence was
in Kapchorwa and the lowest in Pallisa and Bugiri, each recording 44.2%.
The dominant (65.5%) termite species was Macrotermes bellcosus.
Imidacloprid treated wood sawdust and early planting significantly
(P<0.05) reduced termite’s infestation. Imidacloprid treated wood sawdust
had generally low termite population (442 and 759 termites/ha) compared
to the control (2154 and 2840 termites/ha) under early and late planting,
respectively. Low number of damaged cobs and high yield was recorded
under early planting and treated saw dust. It can be concluded that use of
treated sawdust as bait to control termite damage and early planting of
maize will increase grain yield. However, there is need for additional
studies in different agro-ecological zones to validate the results on use of

treated wood sawdust and early planting.
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CHAPTER ONE: INTRODUCTION

1.1 Background to the study

Maize (Zea mays L.) is amongst the most significant global food crops,
together with wheat and rice offer 30% of the food calories to over 4.5 billion
(Shiferaw et al., 2011).In 2017, maize production in the world was estimated
at 1,134 million tons implying production was growing at an average annual
rate of 3.46% (KNOEMA, 2017). Africa produces about one-third of the
global white maize crop (Nuss and Tanumihardjo, 2010). The increasing
global production of maize is attributed to nutritional and economic relevance
since it contains 10% protein, 72% starch, and 4% fat and supplies 365
Kcal/100j of energy (Nuss and Tanumihardjo, 2010). According to Ranum et
al. (2014), the daily energy intake from maize estimated at consumption can
be as high as 328 grams. In fact, it forms 50% of diet of one billion people
across Latin America, South Asia and sub-Saharan Africa. Besides, maize is
also used as animal feed and production of biofuels in Africa (Ranum et al.,
2014).

In Uganda, maize is among the top three crops in terms of area planted and
production volume, after cassava and plantains banana (UBOS, 2015, 2020).

According to UBOS (2020), maize production in Uganda was 3.4 million

metric tonnes (MT).Maize in Uganda is predominantly produced in four
regions by smallholders. Breakdown of the sub-regions production shows
North Buganda with 837,700 MT, South Buganda (295484MT), Bunyoro
(656,300 MT), Busoga (320,300 MT), Bukedi (167918MT), Elgon

(133148MT), Teso (76890MT), Karamoja (134685MT), Lango (273054MT),



Acholi (55,300 MT), West Nile (55, 315MT), Tooro (271,038MT), Ankole
(113,521MT), and Kigezi (26,300 MT) (UBOS, 2020).

Maize contributes to the livelihoods of over 3.6 million households (UBOS,
2020) where over 70% of maize produced is consumed as food (FINTRAC,
2011). “Additional uses of maize comprise of preparing local drinks such as
Kwete, Malwa, and Waragi (FEWSNET, 2017).

The yields of maize vary across Uganda’s agro-ecological zones. Maize yield
in Uganda is< 1000-3000 kg/ha which is low compared to the expected
potential yield between 3000-7000 kg/ha when agrotechnical inputs like
improved varieties, fertilizers are used (Mugishaet al., 2011). Other factors
that contribute to low yield include soil infertility, unreliable rainfall, disease

and pests.

Maize is attacked by several types of pests, including the stalk borers and
army worms, termites among others. Termites are one of the most damaging
insects of maize (Abonyo et al.,, 2015; Ahmed ef al, 2016; Javed et al.,
2021).Termites destroy the vegetation exposing the soil to the elements of
erosion ( Tasisa and Gobena, 2013) hence indirectly affecting maize
production. In Uganda, termites reduce crop productivity causing enormous
yield losses up to 100% (Sekamate et al., 2001; Apori ef al., 2020). Termite
effect is visible during dry seasons. This implies that with the increased dry
seasons associated with effects of climate change, farmers are bound to
continue incurring yield losses due to termites, hence their livelihoods

significantly affected (Sekamate et al., 2003).

The intricacy of termite challenge rationalizes the application of several
control strategies in an integrated approach since no sole control approach is
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clothianidian with a mixture of acephate + imidacloprid to in field conditions.
However, a laboratory study by Manzoor et al. (2014) imidacloprid being a

non-repellent insecticide caused 90% mortality.

2.3.2 Baiting as a termite control strategy

Baiting is among the new technologies to control termites in an integrated
termite manner (Wang et al., 2012). This method requires extra regular field
visits to monitor and report the field pest dynamics (Thorne and Forschler
2000). An effective termites bait is considered successful if termite damage on
a crop is decreased at tested points/fields (Thorne and Forschler 2000). In
Uganda, farmers use sugarcane husks and meat from dead animals to poison
termite mounds (Sekamatte et al., 2001) just like in Mozambique where
leftovers beef or pork are used (Sileshi et al., 2008). In South Africa, fish meal
was experimentally proved to be effective for controlling termites (Rickert and
van den Berg, 2003) because of improved activity of ants in treated fields
(Sekamatt€ et al., 2001). Similarly, Logan et al. (1990), argued that baits made
from protein increased ant nesting around maize plants consequently reducing
decreasing in termite damage. However, the challenge with baiting is that
particular termite species may avoid bait points since they are sensitive to
disturbance. Therefore, sealing baits in soil (for few months or years) can
greatly advance the efficacy of the bait though physical monitoring is difficult
making it unfeasible on large farms. Generally, the efficacy of baits can be
improved by using them in combination with bacteria (Natsir and Dali, 2014)

or mixing with chemical pesticides.
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