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Genotyping the local banana landrace groups of East 
Africa 
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Abstract 
Crop� landraces� (largely�resulting� from�adaptation�and�continuous�selection�by�

farmers)�are�more�diverse�within�field�populations�than�modern�cultivars�(produced�
by� deliberate� crossing),� yet� their� distribution� has� continued� to� shrink� in� the� past�
decades.� The� temporal� dynamics� of� this� shrinking� is� little� known.� The� analysis� of�
genetic� variation� within� and� between� landraces� is� essential� for� making� efficient�
breeding� and� conservation� decisions� with� the� available� variability.� Seven� diploid�
landraces�originally� from�Tanzania,�37� triploid� landraces� (24�East�African�highland�
bananas� (EAHB);� 5� ‘Ilalyi’� (AAA� genome),� and� 8� ill-defined� types� from� Tanzania),��
6� exotic� triploids,� and� 3� exotic� diploids� originally� from� the� International� Transit�
Center�were�genotyped�with�simple�sequence�repeat�(SSR)�markers.�This�study�sought�
to�understand� the�genetic�relationship�between� the�EAHB�and� the�diploid� landraces�
and�other�banana�groups�(local�triploid�landraces,�and�introduced�(exotic)�cultivars)�
so� as� to� decide�whether� to� include� the� diploids� in� the� breeding� scheme� of� EAHB.�
Results�showed�the�highest�average�genetic�distance�(degree�of�genomic�difference�by�
proportion)�within� the�diploids� (0.5666),� followed�by� the�hybrid� triploids� (0.4568)�
and� the� lowest� within� the� ‘Ilalyi’� (0.0748)� and� the� EAHB� (0.0827)� landraces.� The�
variation� within� each� clone� set� of� EAHB� was� higher� in� ‘Nakitembe’� (0.0948)� and�
‘Musakala’�(0.1052).�These�two�are�commercial�clone�sets�whose�variation�may�be�due�
to�high�and�long-term�selection�pressure.�In�contrast,�between�the�banana�groups,�the�
diploid� landraces� were� more� distant� (highest� average� genetic� distance)� from� the�
triploid�landraces�(0.4351-0.4430)�and�could�thus�provide�useful�breeding�traits.�On�
the� other� side,� the� triploid� landraces� had� a� narrow� genetic� base�which� should� be�
broadened.�Results� did� not� identify� those� local� east�African� diploids� closest� to� the�
EAHB�or�other� local� triploids,�although� local�diploids�show�breeding�potential.�This�
could� widen� the� genetic� base� and� probably� improve� performance� of� the� triploid�
landraces.�
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MATERIALS�AND�METHODS�
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������ͳǤ�Musa�����������������������������Ǥ�
Sample ID Accession name Genome group Category 
BU01 Halahala AA Diploid landrace 
BU02 Mjenga AA Diploid landrace 
BU03 Mlambichi AA Diploid landrace 
BU04 Paka AA Diploid landrace 
BU05 Ndyali AA Diploid landrace 
BU06 Mwitupemba AA Diploid landrace 
BU07 Muvubo AAA Triploid landrace (EAHB) 
BU08 Namunwe AAA Triploid landrace (EAHB) 
BU09 Mukazi-alanda AAA Triploid landrace (EAHB) 
BU10 Musakala AAA Triploid landrace (EAHB) 
BU11 Mpologoma AAA Triploid landrace (EAHB) 
BU12 Enyoya AAA Triploid landrace (EAHB) 
BU13 Kibuzi AAA Triploid landrace (EAHB) 
BU14 Nakyetengu AAA Triploid landrace (EAHB) 
BU15 Keitabunyonyi AAA Triploid landrace (EAHB) 
BU16 Nakabululu AAA Triploid landrace (EAHB) 
BU17 Nakasabira AAA Triploid landrace (EAHB) 
BU18 Salalugazi AAA Triploid landrace (EAHB) 
BU19 Namaliga AAA Triploid landrace (EAHB) 
BU20 Ingoromora AAA Triploid landrace (EAHB) 
BU21 Mbwazirume AAA Triploid landrace (EAHB) 
BU22 Nakitembe AAA Triploid landrace (EAHB) 
BU23 Oruhuna AAA Triploid landrace (EAHB) 
BU24 Nabuyobo AAA Triploid landrace (EAHB) 
BU25 Enzirabushera AAA Triploid landrace (EAHB) 
BU26 Nakinyika AAA Triploid landrace (EAHB) 
BU27 Siira AAA Triploid landrace (EAHB) 
BU28 Nfuuka AAA Triploid landrace (EAHB) 
BU29 Nante AAA Triploid landrace (EAHB) 
BU30 Enyamashari AAA Triploid landrace (EAHB) 
BU31 Suu AAA Triploid landrace(‘Ilalyi’) 
BU32 Kitarasa AAA Triploid landrace(Ilalyi) 
BU33 Haahaa AAA Triploid landrace(‘Ilalyi’) 
BU34 Ilalyi AAA Triploid landrace(‘Ilalyi’) 
BU35 Mlema AAA Triploid landrace(‘Ilalyi’) 
BU36 Ntindi II AAA Triploid landrace (ill-defined) 
BU37 Ntindi I AAA Diploid landrace 
BU38 Ntebwe AAA Triploid landrace (ill-defined) 
BU39 Bura AAA Triploid landrace (ill-defined) 
BU40 Kikundi AAA Triploid landrace (ill-defined) 
BU41 Luholele AAA Triploid landrace (ill-defined) 
BU42 Diana AAA Triploid landrace (ill-defined) 
BU43 Kitombo AAA Triploid landrace (ill-defined) 
BU44 Munyamimbwa AAA Exotic triploid (ill- defined) 
BU45 Poyo AAA Exotic triploid (Cavendish) 
BU46 Kabila AAB Exotic triploid (plantain) 
BU47 Mysore AAB Exotic triploid 
BU48 Mzungu Mwekundu AAA Exotic triploid (Red) 
BU49 Gros michel AAA Exotic triploid 
BU50 Sukali ndizi AAB Exotic triploid 
BU51 Calcutta 4 AA Exotic diploid (ITC 0249) 
MC52 Banksii AA Exotic diploid (ITC 0896) 
MC53 Zebrina AA Exotic diploid (ITC 0728) 

 �
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Amplification�procedures,�data�generation�and�analysis�
����������������������������������
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Local diploids
Ilalyi

EAHB

Plantain

Ill-defined triploids
Exotic triploids

Exotic diploids

Key to banana groups

�

	������ͳǤ� ������������������������������ȋ����Ȍ��������������������������������������������
ͷ͵�Musa��������Ǥ�

������ʹǤ��������������������������������������������������������������������������������Ǥ�

No. Musa groups Average genetic distance 
1 All diploids (AA) 0.5666 
2 Ill-defined diploids 0.5178 
3 Exotic triploids 0.4083 
 ---------Exotic hybrid (AAB) triploids 0.4568 
 ---------Exotic (AAA) triploids 0.3599 
4 Ill-defined triploids 0.3425 
5 East African highland bananas (clone sets) 0.0827 
 - Musakala 0.1052 
 - Nakitembe 0.0948 
 - Nfuuka 0.0788 
 - Nakabululu 0.0770 
6 ‘Ilalyi’ 0.0748 

������͵Ǥ���������������������������������������������������������������������������������Ǥ�

No. Triploid Musa groups Average genetic distances 
1 Exotic triploids 0.1095 
2 ---------Exotic hybrid (AAB) triploids 0.1090 
3 ---------Exotic (AAA) triploids 0.1599 
4 Ill-defined triploids 0.1743 
5 East African highland bananas 0.4351 
6 ‘Ilalyi’ 0.4430 
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No. Musa group Average genetic distance 
1 ‘Ilalyi’ 0.0079 
2 Ill-defined triploids after removing BU39 and BU42  

(since these clustered with exotic triploids) 
0.0640 
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