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Abstract

Wild and cultivated bananas which are the member of genus Musa, family Musaceae have
been classified to genome groups including AA, AAA, AAB, ABB, BBB and BB. The A and B genome
consisting group are from M. acuminata and M. Balbisiana, respectively. Both of them are ancestor
of cultivated bananas. All samples represented in different genome groups were thoroughly studied
in the stomata type and the variation of subsidiary cell in order to determine their characteristics
and to indicate to genome group. The results indicated that a type of all banana stomata were
tetracytic type which included 4 subsidiary cells around the guard cells. The arrangement of the
subsidiary cells causes the variation within types of stomata. Firstly, 2 subsidiary cells which were
parallel with the guard cell had the cell length covered the other 2 subsidiary cells which were
perpendicular to the guard cell. Secondly, all 4 subsidiary cells were valvate arrangement together.
These variations of the subsidiary cells among different genome groups could be used for
separation all samples into A and B genome group, especially in genome group of AA, AAA genomes,
and subsequently BB and BBB genomes. In contrast, cultivated bananas in AAB and ABB genomes
showed unclearly arrangement of the subsidiary cells in their genomes. Besides, the cultivated
bananas, BB genome showed the longest guard cell, while that BBB genome, revealed the highest

density of stomata.
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Table 1 The list of species, genome groups and types of samples represented in each genomes

No. | Local names Botanical names Genomes Types of

1 | nanevhuadd Musa acuminata AA Wild banana
2 | ndeUmdeeau Musa acuminata AA Wild banana
3 | ndeUpasaul Musa acuminata AA Wild banana
4 | ndeUedan Musa acuminata AA Wild banana
5 | ndelney Musa acuminata AA Wild banana
6 | ndevoudu Musa (AA) “Kluai Hom San” AA Cultivated
7 | néelunesy Musa (AA) “Kluai Khai Thong Ngei AA Cultivated
8 | ndhwan Musa (AA) “Kluai Sa” AA Cultivated
9 | naawly Musa (AA) “Kluai Khai” AA Cultivated
10 | ndleiduiiouns Musa (AA) “Kluai Lep Mue Nang” AA Cultivated
11 | ndevey Musa (AAA) “Kluai Hom” AAA Cultivated
12 | ndwun Musa (AAA) “Kluai Nak” AAA Cultivated
13 | narelanse Musa (AAA) “Kluai Khai Phra Ta Bong” AAA Cultivated
14 | ndeviousing Musa (AAA) “Kluai Hom Thip” AAA Cultivated
15 | ndnenew Musa (AAA) “Kluai Hom Karen” AAA Cultivated
16 | ndreihiiouns Musa (AAB) “Kluai Niu Mue Nang” AAB Cultivated
17 | nénelalusa Musa (AAB) “Kluai Khai Bo Ran” AAB Cultivated
18 | nadevu Musa (AAB) “Kluai Wan” AAB Cultivated
19 | ndwinszd Musa (AAB) “Kluai Niu Jorakhe” AAB Cultivated
20 | NaE3RE] Musa (AAB) “Kluai Roiwi” AAB Cultivated
21 | ndvevinyndy Musa (ABB) “Kluai Hak Muk Som” ABB Cultivated
22 | ndnedun Musa (ABB) “Kluai Tib Ku” ABB Cultivated
23 | ndlevinynyes Musa (ABB) “Kluai Hak Muk Thong” ABB Cultivated
26 | ndrethild Musa (ABB) “Kluai Namwa Sai Lueang” ABB Cultivated
25 | ndawthilduns | Musa (ABB) “Kluai Namwa Sai Dang” ABB Cultivated
26 ﬂﬁiaLgu%ﬂﬂqm Musa (BBB) “Kluai Lep Chang Kud” BBB Cultivated
27 ﬂéﬁﬁJWihLL%ﬂﬂﬂ Musa (BBB) “Kluai Phama Heak Kuk” BBB Cultivated
28 | naneiiu Musa (BBB) “Kluai Hin” BBB Cultivated
29 | AN Musa (BBB) “Kluai Thepanom” BBB Cultivated
30 | naneenil Musa balbisiana BB Wild Banana
31 | naneenills Musa balbisiana BB Wild Banana
32 | naneeilm Musa balbisiana BB Wild Banana
33 | nagetauin Musa balbisiana BB Wild Banana
34 | ndeanill5iuan Musa balbisiana BB Wild Banana

Genome groups were classified as following Silayoi [3] and all samples collected from Queen Sirikit

Park, Ladyao, Chatuchak, Bangkok, Thailand.
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Unlundae wudtenguaslundesinasediuiu
Unlunale aglulugeuduuiliuvesdiuiulin
Tutesninluluun wazdmmuinluenglufiiiud
AU uLlsTuTrwInUnluasud 198N d1u
suLuuraslnly (stomata complex) WuI1AIY
wngawvaslundiglidnasasuuuunievilnves
Urnlu [1,12]
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g19dealinIAnwiaANrs onu gUukuuUInly
YUADULN LAY [15] wiin15Anw1anwauzUnlu
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AAA RgilanuEAd18ATINUY waznaIengudluy
AB Saundgadatiungudlundid A 1ueed
Usznauunninguiluy B ussddsznau uas
nalenguiluy BB, BBB uav ABB Unlulldnuay
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Fudulumudnuasdugiuive [2]

Figure 1 Tetracytic type of some wild and cultivated banana stomata with subsidiary cell type 1

which included Musa acuminata (1A), Musa (AAA) “Kluai Hom” (1C) and Musa (AAB) “Kluai

Khai Bo Ran” (1E), and subsidiary cell type 2 that showed in Musa balbisiana (1B), Musa
(BBB) “Kluai Hin” (1D) and Musa (ABB) “Kluai Namwa Sai Lueang”(1F). G1 and G2 indicated

guard cells, and S1, S2, S3 and S4 indicated subsidiary cells. All pictures were under

stereomicroscope at 40x magnification.
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Figure 2 The variation of subsidiary cell of cultivated bananas in AAB and ABB genome; Musa (AAB)
“Kluai Niu Jorakhe” (2A), Musa (AAB) “Kluai Niu Mue Nang” (2B), Musa (AAB) “Kluai Wan”
(20) and Musa (ABB) “Kluai Hak Muk Som” (2D); revealed the difference of subsidiary cell

characteristic. G1 and G2 were guard cells, and S1, S2, S3 and S4 indicated subsidiary cell.

All pictures were under stereomicroscope at 40x magnification.
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Figure 3 The guard cell length of all wild and cultivated banana samples represented in different
genome groups. The list of sample names are following (1) M. acuminata (ndeUUa#w),
(2) M. acuminata (n&@ 38U 1a9a@au), (3) M. acuminata (nar8U1Aasawinsean), (4) M.
acuminata (naraUnuned@nn), (5) M. acuminata (ﬂaﬂl’aaﬂmaﬂgmﬁ), (6) M. (AA) “Kluai Hom
San”, (7) M. (AA) “Kluai Khai Thong Ngei, (8) M. (AA) “Kluai Sa”, (9) M. (AA) “Kluai Khai”,
(10) M. (AA) “Kluai Lep Mue Nang”, (11) M. (AAA) “Kluai Hom”, (12) M. (AAA) “Kluai Nak”,
(13) M. (AAA) “Kluai Khai Phra Ta Bong”, (14) M. (AAA) “Kluai Hom Thip”, (15) M. (AAA)
“Kluai Hom Karen”, (16) M. (AAB) “Kluai Niu Mue Nang”, (17) M. (AAB) “Kluai Khai Bo Ran”,
(18) M. (AAB) “Kluai Wan”, (19) M. (AAB) “Kluai Niu Jorakhe”, (20) M. (AAB) “Kluai Roiwi”,
(21) M. (ABB) “Kluai Hak Muk Som”, (22) M. (ABB) “Kluai Tib Ku”, (23) M. (ABB) “Kluai Hak
Muk Thong”, (24) M. (ABB) “Kluai Namwa Sai Lueang”, (25) M. (ABB) “Kluai Namwa Sai
Dang”, (26) M. (BBB) “Kluai Lep Chang Kud”, (27) M. (BBB) “Kluai Phama Heak Kuk”,
(28) M. (BBB) “Kluai Hin”, (29) M. (BBB) “Kluai Thepanom”, (30) M. balbisiana (nd1en1il),
(31) M. balbisiana (n&7en1il#), (32) M. balbisiana (ndrem1ia), (33) M. balbisiana (N

andRuIn), (34) M. balbisiana (ndremilSwan).
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Table 2 Guard cell length, stomata density and stomata index in different groups of banana

genomes
Genome Number of Guard cell length Stomatal density | Stomatal index
o group samples average (um) (mm?) (%)
1 AA 5 20.344+1.49° 218.75+35.72 13.52+4.10
2 |cultivated AA 5 26.308+3.22 ¢ 194.37+30.48 13.56+2.53
3 BB 5 24.910+1.97° 254.48+38.07 14.28+1.66
4 AAA 5 26.401+0.76 182.50+27.66 11.56+3.03
5 BBB a4 29.338+0.40 ° 247.40+43.11 18.45+2.83
6 AAB 5 27.063+3.44 ¢ 224.58+101.52 17.00+6.77
7 ABB 5 28.589+0.29 196.46+32.55 13.88+0.65

4. a3y
nsAnwrUnlundlediuazndleugn
gnuau 34 via Miduiunuvesiluy AA, AAA,
AAB, ABB, BBB wag BB WuUIN@111509AUAUIN
lundaweanlatduaia tetracytic type wazny
ANUAULUTVRUBARLETY 2 dNYaly A LYadLasy
AUIUIUAULARANILTAE1IIUATOUAGULYRE
asuBnanusadiniansaniueaday nuly
néaenauIlun AA uay AAA Wagdnuaied 2 Load
ieRufiTidnvuzwadifesdnasniugadielunseu
dma oy wulundaonquilun BB way BBB
aunsaldanvazgadiasuianadlunswungu
Fluy AA uaz BB 98N niusgadaan diunaie
Tunaudluy AAB Laz ABB wulgadasuilanuay
ffssewineadiatuansdnunsdingnn anuem
YougadAN ANUMUIKINYINlY wazdives
Urnlu nudndianudundsuinseninewiauay
seminanaudlun nqundlefifidlu B 1uosd
UsENaunuluunliNAINEN IV ULAdANLATAINY

mnuiwvesnlugsian
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