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}\w The genetic diversity

m of banana in figures

O ver a period of thousands of
years, population migrations
and movement of plant material
have placed banana in very different
ecological contexts in the various
continents. Farmers have suc-
ceeded in profiting from the natural
mutations resulting from vegetative
multiplication. This combination of
natural reproduction and selection
by man since ancient times results
in the present genetic diversity.

Bananas originated in South-East Asia
as wild seminiferous plants. Natural
crosses built up a large base of ge-
netic diversity that still exists today.
These crosses were the origin of the
seedless varieties. These bananas
have food qualities that soon inter-
ested man, who incorporated them in
agriculture using their vegetative multi-
plication potential.

From the botanical point of view, the
genus Musa is divided into seminifer-
ous species with inedible fruits and
parthenocarpic varieties with fleshy
seedless fruits. The Eumusa section
includes Musa acuminata (genome
symbol: A) and Musa balbisiana
(genome symbol: B). These are wild
species at the origin of the cultivated
varieties.

The latter are classified according to
their ploidy level and their genetic
make-up. Some 1 200 varieties have
been counted and classified around
the world.

The inedible wild species with seed-
containing fruits can be used for pur-
poses other than human foodstuff
(fibre, livestock feedingstuff, etc.).
They are all diploid (AA and BB).
About 180 have been counted to date,
all from South-East Asia, but the cen-
sus is not definitive (especially for the
BBs). These fertile varieties are none-
theless important since they possess
different levels of resistance to pests
and diseases. They therefore form
base material for the various present
and future conventional genetic im-
provement and varietal creation pro-
grammes. Numerous cultivars have
been bred by man. They are classified
in groups according to their genetic
make-up and then in subgroups as-
sembling the various cultivars derived
from each other by natural mutation
starting from a common genetic ances-
tor. Distinction is made between the
following groups:

diploid groups: AA (such as Figue su-
crée or Frayssinette) and AB. These
total about 290 cultivars grown mainly
in South-East Asia where they origi-
nated;

three triploid groups (650 cultivars):
AAA, AAB and ABB. The subgroups of
each of these distinguish between the
dessert varieties richer in sugar at ma-
turity, cooking varieties with fruits that
are firm and not sweet even when ripe,
and sometimes bananas for beer-
making by fermentation of the pulp
(East Africa).

Even if the plants within the same sub-
group display only weak genetic diver-
sity, they do have a great range of
phenotypes, resulting essentially from
mutations and many centuries of se-
lection by man. This is the case of the
Cavendish (more than 20 cultivars),
East African highland bananas (more
than 50) and central and West African
plantain (more than 150) subgroups.

Although the intensive cultivation sys-
tem used for approximately 25 percent
of world production favours monovarie-
tal production, it is important to re-
member that most production is based
on less intensive family farming with
stress on varietal mixing. This contrib-
utes to the continuing of selection
and hence ensures the diversity
of banana ®
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Banana — Estimated world production in 2006

Cooking bananas

Highland bananas

Dessert bananas

© Régis Domergue

Plantain . Gros Michel
AAB group * 'o_:_BoBtl,?;:)suP Cavendish + others

North America 0 9 000 10 000 100 19 100
South America 5641492 707 677 11319 379 5000 097 22 668 645
Central America 1100 764 142 143 6 395 306 247 846 7 886 059
Caribbean 939 765 597 017 1302 372 301 905 3 141 059
West and Central Africa 9002 675 1140 272 2729 126 536 142 13 408 215
East Africa 1275 586 13 370 982 1810727 737 838 17 195 133
North Africa & Middle East 26 8 862 1713 898 7 881 1730 667
Asia 834 300 10010 080 20 625 051 5440775 36 910 206
Oceania 1381 543 788 316 871 65 684 927 724
Europe 101 905 397 398 1001 399 405

World total 18 796 090 26 530 726 46 620 128 12 339 269 104 286 213
Source: Thierry Lescot - Cirad after references, surveys, professional sources, FAO, etc.

Content published by the Market News Service of CIRAD - All rights reserved

No. 155 April 2008 29



CLOSE-UP FRH!-IROP

Estimates in tonnes Production

Cooking bananas Dessert bananas
Production and commerce Highland . | B .
Plantains bananas . Gros Michel Total Cavendish | Plantain Plantain
2006 data AAB + ABB Cavendish | “  thers Eaans
(or 2005 data in italics) + other AAB
North America
Canada [1} 715 449 610 150
Greenland 0 70
Saint Pierre & Miquelon 30
United States 9 000 10 000 100 19 100 449 660 3824 401 262604
Total 0 9 000 10 000 100 19 100 450 375 0 (4274111 262754
0.0% 47.1% 52.4% 0.5% 100.0% 10.5% 0.0%
Central America
Belize 25222 9 000 80 000 2000 116 222 73 207 100 20
Costa Rica 73 000 3635 2080 000 133618 2290253 | 1961102 30000 2 360 2970
Guatemala 250 000 22 355 1270 000 10000 1552355 943616 97 900 4 300 40
Honduras 240 994 44 000 587 078 15 000 887 072 444 673 830 34010 6 030
Mexico 303 891 13 000 1810 000 70000 2196 891 70 170 60 30
Nicaragua 50 000 30 000 75000 5000 160 000 30 465 13130 2 260 27
Panama 85 000 10 153 430 000 9228 534 381 320 494 670 670
Salvador 72 657 10 000 63 228 3000 148 885 49570 46 020
Total| 1100 764 142 143 6 395 306 247846 7886059 | 3843727 142690 93220 55087
14.0% 1.8% 81.1% 3.1% 100.0% 60.1% 13.0%
South America
Argentina 166 800 36 166 836 50 302 200
Bolivia 176 000 10 500 100 000 87 501 374 001 55 650 50
Brazil 453 290 30 000 3104 731 3500000 7088021 212210 25 10
Chile 0 220 195 330
Colombia 3 057 000 400 000 2 000 000 500000 5957000| 1519388 126091 5800 60900
Ecuador 600 000 108 012 5150 000 518425 6376437 | 4402395 130000
French Guiana 2764 600 5000 846 9210
Falkland Isl. 20
Guyana 15 000 1990 14 000 2589 33579 26 30
Paraguay 300 35220 9700 45 220 6970
Peru 1027 120 120 000 270 000 280000 1697120 57000 42850 110
Surinam 10 318 1000 50 000 1000 62 318 45 146 10 200
Uruguay 0 49 550
Venezuela 300 000 35275 423 628 100 000 858 903 14 892 12 080
Total| 5641492 707 677 11 319 379 5000097 22668645 6313947 311136| 552910 61210
24.9% 3.1% 49.9% 22.1% 100.0% 55.8% 5.5%
Caribbean
Anguilla 1 70 12
Antigua & Barbuda 1 3 212 4 220 770 330
Aruba 0 1400 580
Bahamas 5 20 3440 35 3500 3430 5010 2 300
Barbados 5 25 615 15 660 2240 1050
Bermudas 500 30 420 76 1026 160 179 270
Cayman lIsl. 28 5 205 1 239 73
Cuba 40 000 492 283 139 517 200 000 871 800 30 10
Dominica 3600 600 15 000 500 19 700 13 298 1380
Dominican Rep. 390 000 22 045 497 433 50 000 959 478 200 000 3000
Grenada 780 300 989 150 2219 0 3
Guadeloupe 8 240 550 60 000 2000 70 790 45 850 400
Haiti 378 419 75 000 135 000 20 000 608 419 2 300 10 1000
Jamaica 20 000 483 90 000 15701 126 184 31863 10 90
Martinique 15 000 3000 235000 3000 256 000 219 556 3
Montserrat 75 3 70 2 150 60 50
Netherlands Antilles 10 10 10 1410 1425
Puerto Rico 74 352 2000 50 000 2201 128 553 600
St Kitts & Nevis 0 420 500
St Lucia 1250 50 44 000 5000 50 300 40 000 60
St Vincent & Grenadines 3 060 60 22 000 3000 28 120 20 000 1150 1 40
Trinidad & Tobago 4150 500 6 900 100 11 650 40 50 1 360 560
Turks & Caicos Isl. 220 100
Virgin Isl. (UK) 50 10 260 20 340 40 27
Virgin Isl. (USA) 250 50 1300 100 1700 1
Total 939 765 597 017 1302 372 301905 3141059 574 239 6132 13 384 8978
29.9% 19.0% 41.5% 9.6% 100.0% 44.1% 0.7%
Content published by the Market News Service of CIRAD - All rights reserved
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East Africa
Botswana
Burundi
Comoros
Djibouti
Eritrea
Ethiopia
Kenya
Lesotho
Madagascar
Malawi
Mauritius
Mayotte
Mozambique
Réunion
Rwanda
Seychelles
Somalia
South Africa
Sudan
Swaziland
Tanzania
Uganda
Zambia
Zimbabwe

Total

West and Central Africa
Angola
Benin
Burkina Faso
Cameroon
Cape Verde
Central African Rep.
Chad
Congo
Congo (Dem. Rep.)
Céte d'lvoire
Equatorial Guinea
Gabon
Gambia
Ghana
Guinea
Guinea Bissau
Liberia
Mali
Mauritania
Namibia
Niger
Nigeria
St Helena
Sao Tomé & Principe
Senegal
Sierra Leone
Togo
Total

North Africa - Middle East
Algeria
Bahrain
Egypt
Iran
Iraq
Israel
Jordan
Koweit
Lebanon
Libya
Morocco
Oman
Qatar
sub-total (contd on p. 32)
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Cooking bananas Dessert bananas
Highland . .| Dessert :
Plantains bananas Gl Gros Michel Total Cavendish | Plantain B m— Plantain
AAB + ABB & others
+ other AAB
0 10 8000
70 000 1118679 70 000 280000 1538679
2 000 11 000 51 000 1000 65 000 20
1 1 1200
10 1 11 20 15 000
100 1000 209 450 900 211 450
430 000 400 000 290 000 80000 1200000 1180
0 2 500
20 000 12612 225 000 45 000 302 612 20
200 000 47 614 44 156 10 000 301770
10 761 9 000 1000 10 771 1
640 6 400 16 500 1000 24 540
5000 5383 80 000 3000 93 383 3700
10 500 7 200 4790 12 500
50 000 2173010 114 870 135200 2473080 57 1
100 576 1120 250 2 046 1 1
4000 1000 15 000 2000 22 000 30 1
20 120 341049 2500 343 689 640 5390
1000 74791 2000 77 791 1500 20
380 1 381
300 000 300 000 145 000 5000 750 000 314 1
193 558 9290 797 30 000 163558 9677913 2200 1040
1 30 600 38 669 20 810
147 500 85 600 600 86 847 1880 260
1275 586 13 370 982 1810727 737 838 17195133 10 392 1043 34 382 0
7.4% 77.8% 10.5% 4.3% 100.0% 0.6% 0.1%
120 000 10 000 161 851 14 000 305 851 20
45000 100 13 500 9 000 67 600 200 10 2100
100 10 15 000 10 15120 328 5600
1200 000 200 000 600 000 260 000 2260 000 260000 30000 36
10 30 6 530 30 6 600
73 000 7 000 80 000 30 000 190 000
10 10 1250 1500
60 000 4000 70 000 17 000 151 000 10
1000 000 203 030 290 470 24000 1517 500 26 20
1300 000 200 000 500 000 6000 2006 000 245000 35000 150
28 000 3000 14 000 6 000 51 000 4 100 9 000
120 000 50 000 12135 500 182 635 1 5000
1 1 10 1 13 380
2 165 000 350 000 360 000 25000 2900000 30000 20000 200
420 000 15 000 125 000 30 000 590 000 1 20
36 000 3000 4800 200 44 000 1
39 000 3 000 95 500 20 000 157 500 274 10
10 000 1000 60 000 1000 72 000 5000 5500
1 70 1 72 2 886 17
0 3 1608
350 350 1712 2500
2 357 000 83000 260 000 85000 2785000 54 4 500
15
6 500 6 500 7 200 6 800 27 000 10
200 100 29 600 100 30 000 14 780 2 300
19 464 1000 9 000 1000 30 464 1 10
3400 500 14 100 500 18 500 15 2 2 1
9 002 675 1140 272 2729126 536 142 13 408 215 535380 85323 26218 38238
67.1% 8.5% 20.4% 4.0% 100.0% 19.6% 0.9%
1 10 1 12 157 080
730 730 310 8330
1 3000 875999 1000 880 000 2980
2000 70 000 2678 74 678 210 450 860
10 10 5000
1000 120 000 1028 122 028 760
1000 40 000 1113 42113 4990 30 6 320
0 23 000
10 600 80 000 590 81200 200 450
1 2 1 4 46 129
500 202 000 500 203 000 4930
500 25000 455 25 955 1010 4 390
0 120 13 050
1 8 602 1413751 7366 1429730 10 580 30| 719539 0
31
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Cooking bananas Dessert bananas
aroc RIANICS BECE Lrlgilnne . . | Dessert .
Plantains bananas Cavendish Gros Michel Total Cavendish | Plantain e Plantain
006 data AAB + ABB & others
or 2005 data : + other AAB
North Africa - Middle East (concluding)
Saudi Arabia 1 1 2250 233 420
Syria 740 10 750 10 94 170
Tunisia 10 55 50 115 20 60 000
Turkey 50 178 000 155 178 205 60 151 020
United Arab Emirates 171 171 38 000
West Bank 9200 9200 10 000
Western Sahara 0 100
Yemen 15 200 111 980 300 112 495 58 530 80
Total 26 8 862 1713 898 7881 1730667 71 450 30 |1 306 329 0
0.0% 0.5% 99.0% 0.5% 100.0% 4.2% 0.0%
Asia
Afghanistan 0 850
Azerbaijan 0 7740
Bangladesh 13 000 120 000 555 000 210710 898 710 260 150
Bhutan 0 9
Brunei 10 610 60 680 550
Cambodia 10 000 65 000 52 621 30 000 157 621
China 1000 460 000 5950 000 642 000 7053 000 53 740 429 100
East Timor 1000 1000 20
Hong Kong 0 11 946 72 200
India 453 200 1879 500 7 358 600 2019000 11710 300 14 410 1
Indonesia 50 000 2 450 000 1790 000 887608 5177 608 3670 1 440
Japan 185 185 30 1066 900 6 380
Kazakhstan 0 9730 1
Kirghizia 0 2250
Laos 1000 7 000 22000 18 000 48 000 5150 10
Macau 0 1835
Malaysia 40 000 214 406 160 000 120 000 534 406 33 840 460
Maldives 100 3900 5000 1313 10 313 580 20
Mongolia 0 480
Myanmar 40 000 400 000 102 000 60 000 602 000
Nepal 20 000 20 000 12 634 52 634 46 5440
North Korea 0 20
Pakistan 1000 2000 141 655 10 000 154 655 8 500
Philippines 1000 2 500 564 3300 000 993000 6794564 | 1908328 40
Singapore 0 220 35740
South Korea 0 700 253 980
Sri Lanka 162 000 312 000 20 480 10 000 504 480 160 20 2
Taiwan 100 700 200 1000 66 1683
Tajikistan 120
Thailand 60 000 980 000 601 000 223850 1864 850 41 860 5 5150
Turkmenistan 100
Uzbekistan 0 1340
Vietnam 2000 595 600 544 200 202400 1344200 27 040 30
Total 834 300 10 010 080 20 625 051 5440775 36910206 | 2109 966 27 |1 896 947 6 403
2.3% 27.1% 55.9% 14.7% 100.0% 10.2% 0.0%
Oceania
Australia 50 500 240 000 25020 265 570 20 30
Cook Isl. 100 50 150 22
Fiji 100 2207 3400 5707 1
French Polynesia 2 300 3800 500 6 600 2
Guam 145 200 345 1000
Kiribati 3839 700 400 4939
Marshall Isl. 50
Micronesia 300 1190 800 10 2 300
Niue 40 30 70 8
New Caledonia 130 1800 2000 600 4530 5
New Zealand 0 1 77 480
Palau 50
Papua-New Guinea 500 500 000 54 500 35000 590 000 1000
Samoa 100 15 000 6175 3000 24 275 1
Samoa (USA) 150 478 50 678 1
Solomon Isl. 90 321 411
Tokelau 10 5 15
Tonga 100 2900 600 100 3700
Tuvalu 1 165 100 4 270
Vanuatu 100 9442 3500 1000 14 042
Wallis & Futuna 3910 212 4122
Total 1381 543 788 316 871 65 684 927 724 1052 0 78 619 0
0.1% 58.6% 34.2% 7.1% 100.0% 0.3% 0.0%
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Estimates in tonnes

Production

Cooking bananas Dessert bananas
Production and commerce Highland . | messa .
Plantains bananas . Gros Michel Total Cavendish | Plantain Plantain
2006 data AAB + ABB Cavendish 2, TS Banana
(or 2005 data in italics) + other AAB
Europe
Albania 0 16 810
Andorra 0 600
Armenia 0 590 8 190
Austria 0 9437 132 494 86
Azores 1000 1000
Belarus 0 70 19 680
Belgium - Luxembourg 0 726224  27000| 860000 27910
Bosnia Herzegovina 0 10 44 930 96
Bulgaria 0 130 54 900
Canaries 1 5 362 189 5 362 200 294 131
Croatia 0 50 53 950 280
Cyprus 6 525 6 525 16 2858 2
Czech Rep. 0 28 658 82| 145783 1162
Denmark 0 15943 87 377 2 380
Estonia 0 1418 17 582
Faroe Isl. 0 341
Finland 0 2309 64 398 41
France 0 172 818 1130| 673597 11790
Georgia 0 50 7 380
Germany 0 449 100 750 |1 306 509 1380
Gibraltar 150
Greece 2948 2948 2048 97 229 251
Hungary 0 197 70 292 468
Iceland 0 5 4730
Ireland 0 7575 840 51 562 5870
Italy 386 386 133 083 160 | 660012 3400
Latvia 0 843 28 059
Lithuania 0 7 005 20 27 970 338
Macedonia 0 10 10 2160 15430
Madeira 100 900 20 600 996 22 596 15317
Malta 0 399 4 565 49
Moldavia 0 6 900 80
Netherlands 0 59 000 4630 | 279828 7 850
Norway 0 73 200
Poland 0 24 864 250 158 2755
Portugal 3500 3500 28 515 3000| 153632 3431
Romania 0 80 143 170
Russia 0 12 080 863 500
St Marin 0 120
Serbia & Montenegro 0 25 20 39 840 400
Slovakia 0 8792 20 87 305 676
Slovenia 0 7416 36 155 5
Spain 250 250 21800 1200| 425167 17470
Sweden 0 27 970 188 067 85
Switzerland 0 10 74 220
Ukraine 0 20 240 800
United Kingdom 0 23108 1760| 924526 22380
Total 101 905 397 398 1001 399405| 2081116 40622 (8230696 126 065
0.0% 0.2% 99.5% 0.3% 100.0% 25.3% 0.5%

Total world

18 796 090

26 530 726 46 620 128

12 339 269

104 286 213

15 991 644

587 003

16 506 816 558 735

18.0%

25.4% 44.7%

11.8% 100.0%

34.3%

3.1%

Note 1: for EU member countries, imports excluding supplies from European production.

Note 2: differences between import and export totals result from re-exports between non-producer countries (intra-EU trade for example), the taking into account of two years (2005 and

2006) and the experimental nature of this work.

Source: Thierry Lescot of CIRAD, who used bibliographical research, surveys, professional sources, FAO, etc.
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