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ABSTRACT

Banana is the one of the most important fruit pdamit Manipur which is related with the culture. T@are many
indigenous banana varieties in Manipur as wild andtivated forms, some banana Pseudo stem and boale are
used as medicinal plants for women, some groupsemecostly because of their rarity of cultivatiand used only
in holistic purpose. Some wild species of banarles Ensete glaucum, Musa cheesmanii, M. magnediim,
balbisiana, Musa laterita, etc. have been recorftedn the state. Many domesticated banana haveveproto be
triploid, (2n=3x =33) with genome constituticof AAA, AAB or ABB. There are also sesdleultivated AA
and AB diploid, and tetraploids (2n= 4x = 44)ith genome constitution of AAAA, AAAB, AARB ABBB.
Researchers have used modified genome score cagh(& Uma, 1996) and 15 important characters ohbhaa
plants were used for genome classification of theama. There are mainly two types of banana geniocme\A
genome (Musa acuminata) and BB genome (Musa batizisiand in the genome score cards are developtd wi
two sections. In the AA genome section’s characten® carried 1 mark each on the other hand thesB&ion
characters were carried 5 marks of each charadtéost of the cultivars are triploid in nature, tepioid and vary
rare type of diploid is also found and some of amples were the same genome score but differetiitein
morphological and floral characters, some are saggaome type but different in genome scores and sbrite
cultivars have overlapping scores between the gentypes so these need to be characterised usingcoiat
markers.

Key words. Ensete glaucum, Genome, Tetrapliod, Musa acuminktesa balbisiana, GenotypeDvules,
Pseudostem and Lanceolate.

INTRODUCTION

Manipur is also very rich state in terms of biodsry as well as culture. Banana is the one ofrtlest important

fruit plants of Manipur which is related with thalwre. In the auspicious occasion, different typébdananas are
used for different purposes. Banana is used irethategories i. e., Banana fruit is used as relgyiouit, leave is

used as plate, Pseudo stem and male buds are sisegjetables for making curry. There are manygembus

banana varieties in Manipur as wild and cultivatexdns, some banana Pseudo stem and male buds edeass
medicinal plants only for the Women, some groups\ary costly because of their rarity of cultivatiand used

only in holistic purpose, others are only for tHemve, pseudostem, male bud.

The main purposes of banana plantation in Manipaifa their fruits to eat or for their leaves foe preparation of
disc. The banana is a perennial giant herb of émugMusaand for the fruit they produce. The centre of iorigf
the group is in South-East Asia, where they ocoomfindia to Polynesia [Simmonds, 1962]. Almostrathidern
edible bananas come from the two wild spedikssa acuminateand Musa balbisiana The scientific names of
bananas arélusa acuminataMusa balbisianaor hybrids Musa acuminata x balbisianadepending on their
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genomic constitution [Simmonds, et. al. 1995, taroy and origin of the cultivated bananda.ihn. Soc. Bot. 55:
302-12].

There are some wild species of bananaHiksete glaucum, Musa cheesmanii; M. magnesiumaNisiana, Musa
laterita, etc. have been recorded from the state. Wild basamiginated in Asia and were domesticated over a
thousand years ago. Cultivation spread westwaalgir the Middle East and sub-Saharan Africa, whseplants
were 'discovered' by European explorers who thiendnced bananas to the New World in the 16th egntu

Researchers Norman Simmonds and Ken Shepherd pabpius genome-based nomenclature system in 19%5. Th
system eliminated almost all the difficulties amdansistencies of the nomenclature system of banbhased on
Musa sapientunmand Musa paradisiaca Despite thisMusa paradisiacais still recognized by some authorities
today, leading to confusion.

In 1955, Simmonds and Shepherd [both of whom cdamially died in 2002] devised a new nomenclatystesn
for the edible fruit bearing bananas based on theitotype. Simmonds and Shepherd listed variousriesathat
were characteristic oflusa acuminateand M. balbisianaand gave them arbitrary numerical values. Thew the
scored plants based on a visual assessment of thesacters and together with knowledge of the mlospme
number of the plants; they were able to assign tteemarious genome groupglusa acuminatavas designated as
genotype AA andVusa balbisianaas BB; both are diploid species. Some edible basarere found to have an AA
or AB genotype but the vast majority is triploidh& bananas we are most familiar with in westerresuprkets
have an AAA genotype; they are derived completetynf Musa acuminata These AAA genotype bananas
dominate world trade but globally they are not mast important bananas. AAB and ABB genotypes ararfore
important in Africa and Asia where they are grownhundreds of thousands of small farmers and amesfoods
for millions.

The placing of edible bananas into genome grougsdan visual scoring requires a high degree dff Iskd has
been done to the satisfaction of most for all banemltivars. Modern genetic techniques have largelyported
genome assessments made by Simmonds and Shephesd'mm but significant changes have sometimes been
made.

Bananas and plantains belong to the familysaceae The edibleMusaspp. has their origin in two wild
speciesMusa accuminat&olla with the AA genotype andusa balbisianawith the BB genotype, and their
hybrids and polyploids [Simmonds, 1966 he dessert bananas belong to the AA, AB, AAA] &AB genomic
groups whereas plantain belongs to the ABB genagrocp. TheMusagenus is of great importance in the world
due to the commercial and nutritional values ofdres and plantains.

Many domesticated banana have proved to Ipdoittj (2n= 3x = 33) with genome constitutiofi AAA, AAB
or ABB. There are also seedless cultivated AWd AB diploid, and tetraploids (2n= 4x = 44ith genome
constitution of AAAA, AAAB, AABB and ABBB [Danidk et al., 2001].

Bananas are best stored at room temperature. Tipegy faster in a warm environment. Placing thenthe
refrigerator will stop them from ripening and wilirn their peel dark. The bananas are still edittleey are placed
ripened in the refrigerator, it is just that thénsturns from yellow to dark brown. Bananas bestdavhen the skin
is yellow and speckled with brown sugary spots.

MATERIALS AND METHODS

2.1 Plant materials

All the 15 important plant part’s samples were @ctiéd from 16 Banana cultivars from different dicstof Manipur

State including hilly areas within these importplant parts female flower, male flowers, bracts, ate very much
important plant parts and studied very deeply. €hesluded all the indigenous varieties as welcasmimercial

cultivars grown and consumed in the Manipur State.

2.2 Modified genome score card system

Researchers have used modified genome score ciaigh(& Uma, 1996) and 15 important characters ofdna
plants were used for genome classification of thealpa. There are mainly two types of banana gen@ndA
genome Musa acuminathand BB genomeMusa balbisianf and in the genome score cards are developed with
two sections. In the AA genome section’s characteiscarry 1 mark each on the other hand the BBtisa
characters will carry 5 marks of each are showhahle no. 1.
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The system is based on 15 characters that wereecHmescause they are differentMusa acuminataand Musa
balbisiana.The possible total scores range from a minimurbSofo a maximum of 75. The expected scores are 15
for AA and AAA, 35 for AAB, 45 for AB, 55 for ABB ad 75 for BB according to Simmonds and Shepherd but
modified scoring system is slightly different froBimmonds et al. and modified scoring system is alsmwn in
Table 2.

We studied all the collected samples for their intgat characters with Simmonds & Shepherd (1988)3ingh &
Uma (1996), results are shown in the table 3.

RESULTS AND DISCUSSION

In Manipur, most of the types of bananas havedighgjenome types and they are also seedless dallicaltivars,

some are tetraploid and diploid type is very raith\wresence of seeded fruits. We found same gersmoee in

sample no. 1 and sample no. 7 but they have differlearacters again in the sample no. 3 and sanmpl&3 also
have different characters that sample no. 3 isexké&dit plant but sample no. 13 is seedless fraibt but they have
the same genome. The sample no. 6, 10 and 16saréaling the same genome score and same genoupelarb
they are different from each other in their morplgital as well as floral structure. The sample 2db, 9, 12, 14
and 15 are also having the same genome group of ButRlifferent in genome score. The genome scorthef
Sample no. 4 is 55 but there is no specific gentype of the sample no. 4 but in the Simmonds étmhy have
ABB type so we put it in the ABB genome type ané ¢fenome score of the sample no. 8 is 51 andhisisdid not
have specific genome type in the genome scoresmamge put it again in the ABB genome type, these $amples
are indigenous cultivars of the Manipur. In ourdstave found many overlapping scores between themertypes
also found same genome types but having differentes so these need to be characterised by usiheruter

markers.

Table 1. Simmonds and Shepherd's scoring system

Character Musa acuminata Musa balbisiana

Pseudostem colour More or less heavily marked lrithvn or black blotches Blotches very slight oreatis

. Margin erect or spreading, with scarious wings Wwelaot | Margin inclosed, not winged but clasping
Petiole canal ;
clasping pseudostem pseudostem
Peduncle Usually downy or hairy Glabrous
Pedicels Short Long
Ovules Two regular rows in each loculus Four irfagtows in each loculus

Bract shoulder

Usually high (ratio<0.28)

Usuallyvl¢ratio>0.30)

Bract curling

Bracts reflex and roll back after e

Bracts do not reflex

Bract shape

Lanceolate or narrowly ovate, tapering sharply frahe
shoulder

Broadly ovate, not tapering sharply

Bract apex

Acute

Obtuse

Bract colour

Red, dull purple or yellow outside; pink, dull plepr yellow
inside

Distinctive  brownish-purple outside;
crimson inside

bright

Colour fading

Inside bract colour usually fadeyétiow towards the base

Inside bract colour usualytinuous to base

Bract scars

Prominent

Scarcely prominent

Free tepal of male flower

Variably corrugated betgw

Rarely corrugated

Male flower colour

Creamy white

Variably flushed with pink

Stigma colour

Orange or rich yellow

Cream, pale yellow or pale pink

Table 2. Modified score card for assigning tentatie genomic groups

Genomes = S_core_ card of -
Simmonds & Shepherd (1982)  Silayoi & Chomchalowg@9| Singh & Uma (1996

AA/ AAA 15- 23 15-25 15-25
AAB 24-46 26-46 26-45
AB 49 - 46-49
ABB 59-63 59-63 59-65
ABBB 67 - 66-69
BB/ BBB - 70-75 70-75
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Table 3. Genome scores of the 16 banana cultivarsManipur

SI. No. Cultivars Scores  Genome types
1. Heijao-Ill (Sample 1) 47 AB/AABB
2. Champa cola (Sample 2) 35 AAB
3. Changbi langou (Sample 3) 71 BB/BBB
4. Gera hei (Sample 4) 55 ABB
5. Hangou hei (Sample 5) 46 AAB
6. Hei colla (Sample 6) 63 ABB
7. Heijao Tamhei-1 (Sample 7) 47 AB/AABB
8. Heikok (Sample 8) 51 ABB
9. Hei Laa (Sample 9) 42 AAB
10. Heiren (Sample 10) 63 ABB
11. Korobot (Sample 11) 23 AA/AAA
12. Laphu thambal (Sample 12) 39 AAB
13. Mapal Heijao (Sample 13) 71 BBB
14. Maring Hei (Sample 14) 31 AAB
15. Mayang Hei (Sample 15) 43 AAB
16. Heijao Tamhei-2 (Sample 16) 63 ABB

CONCLUSION

We found that most of the cultivars are triploichiature, tetraploid and vary rare type of dipl@diso found. Some
of the samples are the same genome score buteathffar their morphological and floral charactexans are same
genome type but different in genome scores and sdrttee cultivars have overlapping scores betwbdengenome
types so these need to be characterised using nfexlenarkers.

Acknowledgement

The first author is grateful to Department of Bataology (DBT), Ministry of Science and Technolo@ovt. of
India, New Delhi, India for providing Bioinformascinfrastructure Facility Centre; Institutional Béech Hub and
DBT-Star College Scheme at the S. Kula Women’s&gal] Nambol, Manipur and also would like to thamlDt.
C. L. Sharma, HOD, Department of Forestry, NortlstBa Regional Institute of Science and Technolddgsjuli,
Itanagar, Arunachal Pradesh for his support tortsgsarch work.

REFERENCES

[1] Daniells J, Jenny C, Karamura D, and Tomekp20Q1, Musalogue: A catalogue of Musa germplasm. Divgrsi
in the genus Musa (E. Arnaud and S. Sharraoipd.). International Network for the ImprovemeasftBanana
and Plantain (INIBAP), Montpelier, France, pp213.

[2] Simmonds N W and Shepherd X955 Journal of the Linnean Sociefot.) 1955 302-312.

[3] Simmonds N W1962 Theevolution of bananad ondon: Longmans.

[4] Simmonds NW, Bananas, 2nd Ed. London: Longm&866 (Tropical Agriculture Series).

[5]Uma S, and Selvarajan R001, Annual Report for the INIBAP funded project eletit “Collection and
characterisation of Banana and Plantains of Noréstern Indid. pp.73.

[6] Silayoi B, and N Chomchalowi, 987, Cytotaxonomic and morphological studies of Thandna cultivars, In:
Persley G J and De Langhe E A, Eds, Proc. BanadaPdantain Breeding Strategies. ACIAR Proc. No.21.
Canberra.

[7] Valmayor R V, B Silayoi, S H Jamaluddin, S KusurRoR Espino and O C Pascu#®91, Banana Classification
and Commercial Cultivars in Southeast Asia. PCARRM. Bull. No. 24. Los Bafos, Laguna.

38
Pelagia Research Library



