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ABSTRACT

Cassava is an important staple and a food security crop for many Kenyans. Cassava
production is constrained by lack of clean planting material, pests, diseases, poor
agronomic practices and low soil fertility. Cassava mosaic disease (CMD) is the most
important and devastating diseases of cassava in Africa. Most varieties grown are
susceptible and badly degenerated. The general objective of the study was to screen
engineered cassava genotypes for resistance against CMD and to evaluate the effects of
agronomic technologies on CMD prevalence in western Kenya. A diagnostic survey for
CMD was conducted in major cassava growing Counties of western Kenya.
Symptomatic cassava leaf samples were collected and analyzed serologically for
presence of CMD viruses. A questionnaire was used to establish the social economic and
CMD status. Stem cuttings from CMD infected variety ‘fumbachai’ were collected and
used to plant infectors in the Confined field trial (CFT). The genotypes were hardened in
a biosafety level II screenhouse for 2 months. Eleven transformed cassava genotypes
were planted in the CFT in a randomized complete block design (RCBD) with three
replicates. Data on CMD incidence and severity (scale of 1 to 5), whitefly vector
population (Bemisia tabaci) and yields were collected. The effect of agronomic
technologies on CMD prevalence and whitefly vector population were investigated
using three cassava varieties: Migyera (CMD-resistant), MMO96/4271 (tolerant) and
Merry kaluore (highly susceptible) in a RCBD. Data on incidence, severity, whitefly
vector population and yields were collected. Collected data were analyzed using models
of Statistical Analysis Software (SAS) version 9.1. Analysis of Variance (ANOVA) was
carried out and means separated using LSD (SAS Institute, Inc., 1995 at P < 0.05. Paired
t-test was used to test whether yields differed between cassava varieties. The statistical
significance of relations between cassava yields and management of fertility score were
assessed by two tailed Pearson correlations. CMD incidences for all counties surveyed
ranged from 2% to 70% with an overall, mean severity of 3. Based on antisera that were
available for serological analysis, ACMV and EACMYV were detected in most samples.
71.6% of varieties planted were CMD susceptible. At the CFT, CMD symptoms were
observed on all genotypes. The highest severity score of 4 was recorded on lines 30
(control) while lines 145 and 129 had the lowest score of 2 at 49th week after planting
(WAP). Results showed that line 129 had the highest yield (9t /ha) followed by line
145(7t /ha) and line 30 had the lowest (4t /ha). In agronomic technologies’ trials CMD
severity was highest in Merry kaluore followed by MM96/4271 while Migyera showed
no symptom. In terms of fertilizer application, CMD severity was highest in non-
fertilized trial while plants treated with NPK 17:17:17 and KCL developed no symptom.
In surveyed counties, CMD was widely distributed due to the high number of
susceptible varieties planted and planting of infected cuttings among farmers. At the
CFT, lines 145 and 129 showed tolerance. In conclusion, lack of clean planting material
ieties fueled the spread of CMD. Mild CMD symptoms

and dominance of susceptible vari
on Lines 145 and 129 across blocks indicated that these lines could be tolerant to CMD

and should be grown for another season for observation to confirm their tolerance status. |
NPK 17:17:17 and KCL had negative effect on CMD and migyera was not affected by ;
CMD and had the highest yield; this variety is tolerant and should be recommended for

wide use by farmers. Training on disease transmission, existence of improved varieties

and appropriate agronomic technologies is key to controlling the disease.

Vi



TABLE OF CONTENTS
DECLARA TTON wtintonstansiiasssiesitistisainsesssiststsssssdstesss ii
ACKNOWLEDGEMENT tiiiiunsiiiissiaiisisssadsliconiisiiaisie %
NN E L RS P R S b St PR o PSR P i B S O T (1 vi
LIST OF TABLES iiititinisntisstsssssssssnsssssassssssssssssssssstssssnssssssssssnsssssnassssssessined e ea ey X
LIST OF FIGURLES « i itettsatnnssssstsssssssssssstesssssssssssssssdassssssessssasssassasessssavosesrnsssoasarsf SIeEy xi
LIST OF ABBREVIATIONS AND ACRONYMS ..coiiinininnmmnnnnissnnmsnnsssssssnssssseses xii
GEARPEIIR DIINE (i tarcsatrisssessiotionsvastiaisosasossnessssstysesorossssisiosssssasssssiivedetsssavaseotasovet GRS 1
ENTRODIBIUIG T IO Jiiiiniiiasitesssistonssoonisitsstivesssdorsysasnisssastassossssnastsnsissssssssarinesesvstsasevesaing 1
1.1 Background information. ... ueceiensissessssssssssisssssssssssssssssssssnsassnsssssassnsases 1
1.2 Statement of the Problem ... ssssasssasasssesss S
1.3 JUSHIFICATION cecvrrereueersinriaisnnnnsanensassssssssssssssssssssssssassssasasasssasssssssssasasasasssnsusnsnsssassesess 6
1.4 General 0DJECHIVE cucucuruiieeuieesicisicicisine s 7
1.4.1 SPECIfiC OBJECHIVES ..ouvuveuuurrusisrrimmississs s e 1
1.4.2 HYPOHESIS ...couvurrvsserssssrersssessssssssssmsssssssssssssssss s ssass s 7
1.4.3 Significance and anticipated output8
1.4.4 Limitation of the study9
CHAPTER TWO ....oucvenenncusissssassnssssssesssssssssssssusssssssssssssssssssssssssamssssssssssssssstsssssassenessens 10
LITERATURE REVIEW ....cvuimiunmiuimmmmmsssssussmssiassmsmsmmsusssssssss s 10
2.1 Distribution of CMBs 10
2.2 Symptomatology 11
2.3. Etiology 12

vii



2.4 Epidemiology of CMD .,,.,.u000e T ——— 15

2.5 CMD Managementoiiiiinisisiionisnssassssssisosssissssestssssissosisvnss iairstioeivivimnviny ot 16
2.5.1 Intercropping and modifying the crop arrangement ..............cooveerereriricriveriesnenenns 19
D.5.2 FertilZAtION cvisaniimisniisisissassisniiisistotiosiissasisstississsissbs e ir R USSR 21
CHAPTER THREE iiciciiiuinionsinctsssssssssssssssssssisssassssssssssssssisssissssisssiitsssescoiins iy 23
MATERIALS AND METHODS ....cotiiiiitinnenisessensessssssssssssssssssssssssssssssssesssssasssssssass 23
3.1 SUFVEY Of CMD i ciciiiniinianaissnisassassassssssssssssissssssosssossassssssonsanssssssassssssssads it dioesieoiss 23
3.1.1 Enzyme-linked immunosorbent assay (ELISA) .....cccooviirmvieimimmmmmnmmmneesese: 24
3.1.2 Triple antibody sandwich ELISA (TAS ELISA) ccccceccriiinumnsnsnsnsasnensenensssseness 25
3.2 Transgenic cassava resiStance SCreMiNg ......coooocerrreressesssssnsssnsssssssssnssssssssnsasessssss 26
B2l R AT dCNIN D 1N SCTCENNONSE . e e ceerertassserransueae s onsesurasaoioesenedesssioeoraorerizacsiciogs 26
3.3 Effects of agronomic technologies on prevalence of cassava mosaic disease...... 31
B R D e T I A SIS e e ve ettt stnesrromnoutoctonberbeencsreoied ottty 31
Total coupt of whiteflies (B. tabaci) per plot was recorded between 0600 and 0800 h

when the insects are fairly immobile (Ariyo et al., 2005). ..ccooeoviinmiemneirneneeeeeeenee 33
CHAPTER FOUR .......ccoooeeerereecseesaessessesssssssssssssssssssssssasssssssssssssssssassssssssssssssssassssssoccess 35
R S L S L s ot cetsersaneosasssosasersassarssssrcsessnncssusntsaessasossesadascessasssacsassasassssessssy 35
4.1 Cassava Mosaic DiS€ase SUIVEY ....cccceeeccesessessacnssassaasnsns S eebiathteeieacs 35
4.1.1 SUIVEYEA BTEAS .....cuocvnvrrrrrsrisnssssasiasecsasssssssmanssssasssssissesss s st ns 35
4.1.2 Occurrence of cassava MOoSAIC diSEASE ...cvurmrmriririnenessicnesisninininisiiininisssssssssnnes 35
4.1.3 Socio-economic data collected from the CMD surveyed counties........cceeeeue 37
4.1.3.1 Education level of fArMErs ...t 37
4.1.3.2 Cassava varieties grown in surveyed CONIMIEIES - o netreecssensarsssasasanseseassindastuss 38
4.2 Transgenic cassava resistance screening Csssnstshectnend 39
CHAPTER FIVE.............. ; 46
DISCUSSION 46

viil



IR AR R R

- Listofreferences..............

APDEATICES. . .. s iviwsiiianh



