Table of Contents

TabIE OF CONTENTS.......coiieeee et b et sa e b sre s I
LISt OF T@DIES. ..t nreas A%
LISt OF FIQUIES ...ttt sttt b ettt e e VI
Acronyms and ADDreviations...........coouiiiiiiireee s VI
(I CT= = g I I [ oo 18 Tox 1 o] o ISP 1
1.1. Yam: origin and diStribDUtioN.........ccocovevieie e 1
1.2. Taxonomy and important features of DiOSCOrea..........cccuevuveiveeiieiiieesie e 2
1.3. Production status and importance Of YamS.........ccccueeceereeiieeiee e csiee e 4
1.4. Yamsin EthiOpia: @n OVEIVIEW .......c.coeiiriiieieeeee e 6
1.5. Genetic diversity and itSimMPOrtaNCE...........ccceevueeeereerieeeeseeee e 8
1.6. Rationale Of the SIUAY .......cccveieiiee e e 9
1.7. Objectives Of the SIUAY........c.oieeierieieeesee e e 10
1.8. TRESIS OULIINE.....coieeeeciiee ettt sne e e e 11

2. Diversity, Distribution and M anagement of Yam Landraces

(Dioscorea spp.) in Southern Ethiopia.........ccoeeieiininenenceeeeee e 13
P28 R 1 011 18 1 o o FO TSP U PPN 13
2.2. Materials and MEthOUS...........coiiriiiieie s 15
221, TheSUAY @I€A.....cce it 15
2.2.2. Sampling and data COlIECioN ...........ccceveeiieieceee e 15
A B DT = B = YL SRS 17
2.3 RESUITS. ...ttt bbbt 20
2.3 1. LandraCe iVEISITY .....ccererirerieieeeeeee e 20
2.3.2. Distribution and abundance of landraces...........ccoceveriiieeieneeneieeens 23
2.3.3. Determinants Of diVErSItY ........cccoeiieieiieniieriere s 26
2.3.4. Theannual cycle of yam CUltiVaLION ..........ccceierereninenereee e 30
2.4, DISCUSSION....uiiuiiitieiesitesieeseesieesteseesteesteseeseeesesseesbeeseesaeesbesseesseeseeneenseensesseeses 34
2.4.1. Status Of Yam AiVEISItY......cccceeiieiieiieeie e 34
2.4.2. Management and USe Of dIVEISItY ......cccooerereneneneserereeee e 37
2.5, CONCIUSIONS.....cueiiiiiiiitisiesiee ettt bbb b se e eneas 38



3. Comparative Analysis of Morphological and Far mers Cognitive
Diversity in Yam Landraces (Dioscorea spp.) from Southern Ethiopia...........

3L N  OOUCH ON ..ttt e e e e e e e e e e e eeeeeeeeeeeeeeeeeenees

3.2. Materials and MEtNOUS...........ceveeieiiere e
3.2.1. Agro-morphological charaCterization ............cccccveviieiiieeiieesiensie e
3.2.1.1. Plant materials and Sampling .........ccccoeeeeriieieienenerese e

3.2.1.2. Feld Planting .....c.ccoeeerinenieeeeeeeee s

3.2.1.3. Morphological desCriptors.........ccceveveevereeirsieeseeseseeseeseens

3.2.1.4. Datacollection, treatment and multivariate analysis..............

3.2.2. Loca classification SYSIEM ........ccceiiiiiiieiiecee e

3.4, DISCUSSION....ueiuiiitieieeeesieeieaseesteeeesreesteseesseeseaseesseensesseesseeseesseenseaseesseensessennses
3.4.1. Yamdiversity recognized by local farmers..........cccceceivivieieeieenenieen,
3.4.2. Patterns of morphological diversity and their correspondence

With FOIKS taXONOMY .....cviiiiiiieieee e e

3.5. Conclusions and fULUre ProSPECES ........couerverierererieeie e

4. Genetic Diversity in Yam Germplasm (Dioscorea spp.) from Ethiopia
and their Relatednessto the Main Cultivated Dioscorea Species
ASSESSE DY AFLP MarKerS.....ooieeeeieceeeseee ettt

S I a4 (oo |8 (o= () o TR

4.2. Materials and MEthOOS.........cceoiiiii i e
4.2.1. Plant MELErTal .......cccoverierirereseseseeeseeee et
4.2.2. DNA I1SOIEHON ...ttt ee s
4.2.3. AFLP GNAYSIS.....ciiiiiiiieieeiesee ettt s

4.2.3.1. ReSICtion-Ligation ........cccoeererererieiesesiesee e
4.2.3.2. Pre-amplifiCation..........ccccouviiiiiieiiicie e
4.2.3.3. AMPLIfiCaiON ...cc.eceeceiceceece e
4.2.3.4. Gel €leCtrOPNOreSIS........ccveiieieriirieriesiesie e
4.2.4. Datascoring and analYSiS........cccuveererieesieieseese e e sseesreesae e eee e

I === UL (TP



4.3.1. AFLP polymorphiSm........ccccoiiirerininieieieesie s
4.3.2. Genetic diversity within and between groups.........cccceeeeeevveennene.
4.3.3. PhenetiC analySiS......ccceveieeiieiesecce e

A2, DISCUSSION ....uvevieieeueestietesseesseesesseessesseesseessesseessessssssesssessesssesssesseessessenns
4.4.1. Interspecific genetic variability ..o
4.4.2. Diversity within the accessions from Ethiopia...........cccccvvevennen.
4.4.3. Implicationsfor conservation and improvement............c.cceceeenee.

5. Characterizing Diversity in Composition and Pasting Properties of
Tuber Flour in Yam Germplasm (Dioscorea spp.) from Southern

ELRIODIA. ... ei et
L INEEOTUCTION.....eeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e nnees

5.2. Materias and MethOds...........ccooeriiieeieneee e
5.2.1. Plant materials and sample preparation ............ccoccevceeveeeereseene.
5.2.2. Determination of dry matter CONtent..........ccooovvvreerererenienenennenn
5.2.3. Determination of protein content ...........ccoccveveevieeieesee e,
5.2.4. Determination of starch content..........cccccevvvevenienenseseese e
5.2.5. Determination of amylose CONENt ..........ccoveverererenenesesereein
5.2.6. Measurement Of VISCOSITY .....ccceveerueeieesieeieseesiesee e e see e
5.2.7. Stalistical @NalYSIS....c.cccueiueriieiieiie e

ST T == U SR
5.3.1. FlOUr COMPOSITION ....ocvieiiiiciiesiie et sies sttt
5.3.2. Pasting properties of yam flour...........ccccoeveveeveiieiecceceee e
5.3.3. Phenetic analySiS.......ccoiiiririiinieeceee e

5.4, DISCUSSION.....uviuiiiirtestestesiesiesieeseeseeseeseestesbesbesaesbesbesse s e s e e e e neenseneesbesbeneeas
5.4.1. Variability in chemical composition..........ccccccveveevieeieeviinsieennen,

5.4.2. Diversity in pasting properties of yam flour ...........ccccocevrierinene.

B . CONCIUSIONS. ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e aeennnnees



