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INTRODUCTION

India ranks 3rd position in fruit production of the 
world and a large variety of fruits are grown over a total area 
of 2*54 aillion ha with the production of 23*76 Billion tonnes* 
(Chadha, K.L., 1988)* Among the fruits, banana is the 2nd 
Important fruit crop* next to mango, both in area and produc­
tion. It accounts for 18.36# of the total fruit production.

Banana is essentially a tropical plant requiring a wart* 
humid climate and the limiting factor in banana growing is the 
frost hazard (Singh, R.v 1979).

Banana is grown in most States, excluding the northern 
and eastern temperate regions. Kerala, Maharashtra and Tamil 
Nadu together account for half the total area. Other growing 
States are Gujarat, Karnataka, Andhra Pradesh, Orissa, Bihar, 
West Bengal and Assam. In India, banana is cultivated in
332,000 ha producing 6.78 million tonnes of fruits annually.
This makes India as 2nd only to Brazil in banana production 
world wide.

AREA AMD PRODUCTION IN KERALA
In Kerala, tho aroa undor major fruit crops (mango, 

banana & plantain and pineapple) increased from 110.04 ('000 ha) 
In 1981-82 to 116.24 ('000 ha) 3n 1984-80 and 137.73 ('000 ha) 
in 1989—90. The production ̂  major frutft io estimatod at 084.30 
('000 tonnes) In 1984—00 against 735 4-?T('000 tonnes) in 
1909-90 (F.i.U. 1987 & 1992).

In Korola, tho major fruit crops grown are mango, banana 
and pineapple (Fig. 1 A 2). Other fruits include Jack fruit.



Mango
72418

Banana & Plantain 
60767

Fig. I Area under

Pineapple
4545

major fruit crops
in Kerala (ha) -  1989 - 90



Mango
225934

Pineapple
49432

Banana & Plantain 
460081

Fig.2 Production of major fruits 
in Kerala (tonnes) 1989 -9 0



papaya, sapota etc. Area and production under major fruit 
crops in the different districts of the State is given in 
Tables 1 & 2.

Area under banana and plantains in the State increased 
from 49.3 (*000 ha) in 1980-81 to 33.0 (*000 ha) in 1983-86 and 
60,77 (*000 ha) in 1989-90, Production of the crop in 1980-81 
was 317,4 (*000 tonnes), in 1983-86 361,1 (*000 tonnes) and
460,1 (*000 tonnes) in 1989—90, Average yield of banana in 
Kerala was 6438 kg/ha in 1980-81 and 6813 kg/ha in 1983-86 and 
7408 kg/ha in 1989-90 (Fig. 3).

0

Banana is grown in all the districts of Kerala (Table 1) 
with maximum area in Malappuram district (6197 ha) followed by 
Thrlssur (6190 ha). The production is maximixn in the Malappuram 
district followed by Emakulam (Tablo 2),

Of the varieties grown widely in Kerala, Nendran (AAB) 
('French' plantain) is the most important commercial cultlvar.
It is a multipurpose variety to the Keralite. Other cultivars 
of importance are Palayankodan (AAB) and Poovan (AAB).

BANAMA RESEARCH STATION. KANNARA. TRICHUR. KERALA
The present Banana Rosearch Station camo Into existence 

during tho year 1963 as a Centre of the Department of Agriculture 
at Marakkal, Kannara, Thrlssur. Under the All India Coordinated 
Fruit Iraprovoment Projoct, a Centre was sanctioned at tho 
Kannara Station by tho ICAH for carrying out research on all 
aspects of banana during Fourth Plan poriod from 1-7-1970. When 
the Kerala Agricultural University formulated, the station was 
taken over under thoir control from 1-2-1972. In 1974, the 
venue of tho Pinoapplo 'esoarch was ohiftod to Korala Agricul­
tural University Main Campus, Vollonikkara.

Banana iosenrch station In one of tho fow banana research 
centres in tho country where systematic research programmes on 
this crop are undertaken.
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Table 1 . Area under major fruit crops in Kerala 1989—90 (ha)

District Mango Banana and 
other plantain Pineapple

Thiruvananthapuram 5988 5508
Kollam 5672 4494 333
Pathanamthitta 2098 3678 143
Aleppuzha 4218 2422 160j|pp
Kottayam 3126 5060 628
Idukki 1483 2206 272
Emakulam 4413 5615 974
Thrissux 6083 6190 233
Palakkad 6796 5954 122

Malappurani 8283 6197 220

Kozhikode 9780 4105 177
fc/ynad 2595 2376 81
Kannur 9460 4341 304
Kasaragod 2415 2631 02

iitato 72418 60767 4545

. .o u r c o  t Farm iUiclo, 1992
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Table 2. Production of Important fruit crops In Korala
(1909-90) (tonnes)

Districts Banana and pineappleother plantain Mango

T h 1 ru v a nan th ap ur am 
Kollom
Pathanamthitta
Alappuzha
Kottayam
Idukki
Ernakulam
Thrissur
Palakkad
Malappuram
Kozhikode
VVynad
Kannur
Kasaragod

35249
29556
44927
14717
45040
18980
48870
34926
44705
50018
23080
22938
29118
17933

4006
3904
1573
1651
6783
3132

107729
1916
1487
2354
2387
148

7962
1410

5423
17613
5599
9432
3986
2448
11550
2683

48504
35589
31654
3041
37776
9636

State 460081 49432 225934

Source t Farm Guide, 1992



The main objectives of this Station aro«

1• To collect, conserve and evaluate large genetic stocks of banana
2m To develop better cultivar or clones of banana through selection and hybridisation
3« To standardise the agrotechniques in banana for getting higher yield

To formulate intercropping and rotation schedule 
in banana to increase the returns from unit area

3* To find out the major pests and diseases of banana and to formulate control measures
6m To formulate small scale post harvest processing 

techniques in banana

Research programmes on different aspects of the crop like 
crop improvement, crop management and crop protection have been 
undertaken and the research findings have been recommended to 
the farmers of Kerala.

The works done for the last ten years in respect of 
improvement, management and protection of the crop is reviewed 
in the following pages.

GENETIC RESOURCES AMD BAM AM A IViPRQV EME NT
The significance of conservation, collection and mainte­

nance of genetic resourcos for the genetic improvement of crop 
species needs no emphasis and its role with rospoct to banana 
was stressed by Do Langhe (19G7) and Stovor & Simmonds (1987).

A rich gormplasm is being maintained at this Centro which 
Includes a total collection of 190 genotypos. Out of these, 120 
genotypes have boon evaluated and described. Those Include 
edible f4usa and related species of lndigonous and exotic origin. 
The accessions maintained comes under difforont genomic groups 
viz.* AA, AAA, AAAA, BB, AD, AAB, ABB and ABBB. They are listed 
in Table 3. Based on tho moults obtained for the last fow yoars, 
18 cultivars belonging to difforont genomic classos viz.* AD,
AAA, AAB and AUD wore found to bo suitable for largo scale culti­
vation in Kerala and tho *amo recommondod through tho Package of
Practices of KAU.
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Table 3. List of described genotypes maintained In germpla
collection at Banana Research Station, Kannara

SI.No. Name Genomic grouping
(1) (2) (3)
1 . Musa omata AA
2. Adakkakunnan AAB
3. Ad ok k an AB
4. Agnlswar AB
b. Alukhel ABB
6. Amritsagax AAA
7. Analkomban AA
8. Annan -
9. Ashybathees ABB
io. Bagnan ABB
1 1. Balnsa ABB
12. Barsal ABB
13. Basral AAA
14. Beula ABB
1b. Bhurkhel —

16. Blrbutla ABB
17. Bluggoe ABB
18. Bodies Altafort AAAA
19. Boodltha Bontha Dathoesa —

20. Boothlbale ABB
21. Chakkla ABB
22.y* Charapadathl ABB
23. Cheenabale AAB
24.5*1 Chenkadall AAA
2b. Chetty ABB
26. Chi nail ABB
27. Chlnla ABB
28. Chlxapunchl AAB
29.u| co-1 AAB30. Dakshinsagar ABB



1 2 3

31.
32.
33.
34. 
3d.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
m. m

52.
53.
54.
55.
56.
57. 
50.
59.
60.

Dudhsagar
Dwarf Cavondleh
Elayazhai
Ennabonlan
Erachiyazhal
Gauria
Govakkal
Gros Michoi
Highgat©
Hybrid Sawai
Jurmani Koondali
Kadali
Kalibale
Kalibow
Kallar
Kallu monthan 
Kanchikola 
Karim bontha 

Karimkadali 
Kaxpooravally 
KlDetoparod 
KNR 2/75
Kodappanilla kunnan
Kostha bontha
Krishnavazhai
Kullan
Kunnan
Lacatan
Ladioo fingor
Lambi

ABB
AAA
ABB
ABB
AAA
ABB
ABB
AAA
AAA
ABBB
ABB
AA
ABB
AAB
AAB
ABB
ABB
ABB
AAB
ABB
ABBB
ABB
AAB
ABB
AAB
AAB
AB
AAA
AAB
ABB

(Contd)
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1 2

61. Maialkali AAB
ADO

O' K3 • Malal month an ABU
63. Malbhog AAB
64. Uannan AAB
63. Uanoranjitham AAA
66. Uartman AAB
67. Mas AAB
63. kUttl AA
69. Mon smarto AAA
70. Monthan ABB
71. Uottapoovan AAB
72. Myndoll AAB
73. Mysore ©than AAB
74. Nakltemb AAA
73. Namrai AA
76. Naokanika AAA
77. Nattu poovan AB
78. Nendrapadathi AAB
79. Neyvannan ABB

•o00 NJalipoovan AB
81. Oc toman ABB
82 g. Patcha bontha bathe©s ABB
83. Pachakappa AAA
84. Pachanadan AAB
83. Padal lmoongll AAB
86. Padathl AAB
87. Palayankodan AAB
88. Paddapacha AAA89 ParuBpadall
90 . Pay an ABB

(Contd)
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1 2 3

91. P®Y kunnan ABB
92. PIdim onthan ABB
93. Piling lllin AA
94. Pi sang Mas AAA
95. Plsang Sarlbu AAB
96. Pooukalll -
97. Poovan AAB
98. Hajavazhai • ABB
99. Badja slrra • AAB

100. Robusta AAA
101. Sambrani monthan ABB
102. Sannachankadal1 • AA
103. Sapunal Annamaiu AAA
104. Sawai ABB
105. Sikuzani AA
106. Slnghlal • AAB
107. Slrumalal AAB
108. Sugandhi AAB
109. Thakkanthulladan AAB
110. Thlruvananthapur am ABB
1 1 1. Tongat AA
112. Valiyakunnan AB
113. Valiyapoovan —
114. Vannan AAB
115. Vallpadathl —
116. Vallapalayankodon AAB
117. Vonnootu mannan ABB
118. Vlrupakshl AAB

119. Wather AAA
120. Zanzibar A An

oourc* i Achievements A Activities* InAU* 1990
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They ir«t 
Nondran groups

1) Nedunendran
Table varieties*

1 ) Uonsmarie
2) Giant Governor
3) Chankadall
7) Palayankodan 
9) Amxitsagor

1 1 ) Kaxpooxavally

Culinary varieties*
1 ) Monthan
3) Kanchikela

2) Zanzibar

2) Robusta 
4) Dwarf C a v e n d is h
6) Poovan
8) Njalipoovan 
10) Gros Michel
12) Poomkalll

2) Batheeaa
4) Nendrapadathi

Trond analysis was conducted In 87 distinct banana clones 
belonging to various genomic groups to locate stable and 
adaptable clones (Annual Research Report, KAU, 1991—92), Stabi­
lity of the clones was judged based on the overall porfozmanco 
In toxms of yield attributes viz,, weight of bunch, number of 
hands, number of fingers, duration, total soluble solids and 
reaction towards the yield limiting biotic stress viz*, rhizome 
weevil (Cosmopolites sordidus), banana nematode (Radopholus 
slmllis) and slgatoka leaf spot (Mycosphaerella muslcola^, 
Stability analysis was attempted as proposed by Eberhart &

1966) • w

Among the 14 diploid clones evaluated, 'Njalipoovan* (AB) 
was found most' stable. Among the trlploids (AAA group), 
'Peddapacha* was ranked as most stable followed by Dwarf Cavendish 
and Monsmarle* In AAB group, Palayankodan (Syn. Mysore Poovan) 
and Mallkali were found equally stable clones, in ABB group, 
Chakkla was ranked as the most stable one followed by KNR 2/76 
(a brooding line). Other clones coming in different gonomic 
groups which are found stable axe listed in Table 4,
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Table 4* List of stable clones and their genoale group

Total nunbor of clones 
_________ •^•ittated for stability Stable clones

Diploids 14 Nos. NJalipoovan * (AB)
Poomkalll 1

a Slkusani ^  
' Tongat ^|Aa) ‘ 
Adukkan •
Kadall (AA) 
Kunnan (AB)

Trlploldst
AAA group 18 Nos. Peddapacha,

Dwarf Cavendish.a Monsmarle.
Pachakappa.
Robusta. HIghgato and 
Gxosmlchel

AAQ group 27 Nos. Palayankodan (Syn. Mysorepoovan)
Maialkaliv Chlnall.
Martaban. Krishnavazhal.
Kodappanilla kunnan. 
Dhudsagar. Mottapoovan. 
Mysoro ethan. Nondran 
and Myndoll

ABB group 28 Nos. Chakkla.
KNR 2/7S (a breeding lino). 
Boula, Ashybathees.
Jamanl. Malal monthan and
Karpooravalll

Sourcoi Annual osoarch ’oport. KAU. 1991-92
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Critic*! •valuation ir« still in progress considering 
the location specific problems of the banana growers and consumer 
preforenceain Kerala* There is immense scope for further collec­
tion, covering the entire genetic variability on bananas and 
critical evaluation to identify sourcos of various stress genes 
for further utilisation*

In a banana cultivar itself, lot of variability exist and 
after identifying superior clones, they can be popularised among 
farmers. Clonal variation studies were conducted with 144 Nondran 
and 24 Palayankodan clonos collected from various banana bolts of 
Korala* Among the Nendran clonos tried, 5 Nos* wore selected ss

clones* They arei
1• Clone No* 35 (Muttathukonam — Quilon)
2. • 49 (Kothala)
3. ■ 100 (Pandolloro)
4. ■ 123 (Puthoor - Thrissux)
5. ■ 132 (Poovanchlra)
All these clones were found to perform better than the 

local clone at the Banana Research Station, Kannara and in other 
centres also* Clonal variation studies conducted in Palayankodan 
cultivar resulted In locating 5 superior clones viz*, 7 (Morayur), 
11 (Udumbannur), 10 (Anchal), 19 (Vellayani) and 21 (Kalavoor) 
(Rajeevan, 1985).

BANANA BREEDING
Objective of breeding programme In banana is to study the 

possibility of recombining desirable economic traits like high 
yield, superior quality, earliness, dwarf stature, disease and 
pest tolerance by hybridization and mutation in selected cultivar s. 
Breeding in banana is very difficult due to female sterility, 
parthonocarpy etc*

In a se* of crosses tried at this station, 7 hybrids were 
obtained* They ares
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1) «1
2) «a
3) «3
4) H4
3)
«)
7 )

- Agniswar x PIsang lilin
* Vannan x 
■ Mannan x *
% Harlchal x 9
. Mu«« oxniti s 
m Kaxpooravally x
• Klueteparod x

Pi sang lilint a diploid acuminata cultivar* was found to 
be the best pollan paxant with respact to tha compatibility 
status* Pollan studias rovoalod that pollan viability and 
production wara more in pure Musa acuminata and Musa balblslana 
groups than in groups of hybrid origin (Valsalakraari, 1984)*
This Indicates tha possibility of inclusion of tha cultivars 
with Yiabla pollan as mala parents in hybridization programme*

Tha performance of the hybrids and quality attributes 
ware compared with their parents* Among the 7 hybrids produced* 

and Hj wara found promising* Both these hybrids were superior 
to their parents in terms of bunch weight* nixnber of hands and 
number of fingers (Pushkaran ot al> 1989)* The hybrid Hj was 
found to be dwarf* shorter in duration* had less Incidence of 
sigatoka leaf spot disease* the yiold was medium and quality 
rated 'good'* The hybrid was an average yielder with good 
culinary attributes and average dessert qualities* The plants 
were hardy with low Incidence of leaf Gpot disease* The ratoon 
crops of the hybrids wore vory early* a character inherited from 
the male parent Plsang lilin*

Hecently hybridization programme was undortnkon with the 
specific objective of producing a dwarf (resistant to wind damage) 
clone of fiendran with increased yield and quality*

natural mutations aro sources of variation in a crop 
species which may suit a particular requirement* In bananas* 
a lot of natural mutations have boon reported by workers ouch as
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Gross and Siomonds (1954) and Richardson (1961)» Nayar (1958) 
obienrad that in tha clone 'Nendrsn* at ltut 6 mutants occurs 
which believed true-to-type. A widely known natural nutation 
in banana is tha change of tha •Rad banana9 to •Groan* (Puahkarant 
1989) • This is conaidared aa a caae of chimeris* by Simmonda 
(1959). A natural change from •Rad* to •Oreen' is saan and tha 
vice versa has not bean reported at all* In nil respects* tha 
•Green type1 is aliailar to the •Red type* except that the ‘Green 
type* is devoid of the peculiar red plgmantstlon of the • Rad 
banana* • Tho cultivation of both * lied banana* and 'Oreen* has 
became vory popular in Kerala and tho bunch fetch a premium price.

With the objective of inducing variability to economic 
traits such as duration* plant height* yield* quality* toleranco 
to pests and diseases* banana rhizomes were subjected to gamma 
irradiation in different doses (1* 1.5* 2 and 3 KR) at Banana 
Research Station* Kannara. It was found that the survival 
percentage decreased with Increasing doses of gamma rays. The 
higher doses also reduced plant height* number and size of leaves 
in the initial stages. But towards maturity* appreciable pheno­
typic differences could not be noticed among the different treat­
ments (KAU Annual Research Report).

The favourable effect of physical mutagens in enhancing 
seed germination was reported in many crops. Very poor seed 
germination is one among many problems faced by banana breeders.

To explore the possibility of enhancing seed germination 
and genetic variability* hybrid seeds from the cross Kaxpoorevally 
and Pisang lilin were irradiated with gamma rays from 20 to 80 KR 
at 10 KR interval. Maximixn seed germination was obtained at 
40 KR and it indicated that gamma ray irradiation favoured hybrid 
seed germination in banana (Pushkaran* 1989)*
NUTRITION

Adaquata fertilization la aasantlal for tha growth and 
TltW "f ^ a n a  (Sl— onda, 1966). It 1. aatlnotad that an avaraga



crop of Nondr an banana removes 300 kg N, 80 kg and 600 kg
1̂ 2® ^rofa * bee taro of land (Vooraraghavan9 1972).

In on experiment to find out organic and inorganic ratio 
°* M*nuro •*** fertilizer on growth and yield of banana results 
indicated that total N requirements of banana can be provided by 
applying 29% of total N through organic fertilizers like neee 
cake or farmyard manure and 75% of the total N through inorganic 
fertilizers. The treatments with neea cake, FYM plus green 
leaves and FYM alone (supplying 25% of N requirement) and 
inorganic N (supplying 75% of N requirement) recorded a yield 
increase of 26, 23«nd 20% respectively over treatment with 
inorganic N supplying 100% requirement.

The banana variety Nendran required Nitrogen during vege­
tative and reproductive phase. A study by Pillal et al. 1977 on 
the response of Nondr an banana to different levels of N, P and 
K. revealed that nutrients N & K exerted a significant positive 
Influence on fruit number and bunch weight. There was, however, 
little or no response to Dugain (1959) reported that the
fractional application of N was more profitable than Infrequent 
application of larger quantities. Gopimony et jl. (1979) studied 
the effects of top dressing uroa at tho 5th month in •Zanzibar* 
variety. They obtainod a significant increase in tho bunch weight 
and number of flngors por bunch as a result of the troatraent.

An experiment conductod to find out tho nood of nitrogen 
during vogetativo and roproductivo phaco and to standardise 
optimun dose and time of nitrogen application in Nondran banana 
revealed that thore is additional bonofit in yield whon the total 
quantity of 200 g N applied in A + 3 splits than in A splits 
(Annual .lesoarch Report 1991-92). Korala Agricultural IJnivorslty 
has recommended split application of total fertllizora (190 N i 
115 1 **00 *̂ 2° g/plant/annum (6 splits) storting from planting
at monthly lntorval through the pockago of practicus rocoranondo- 
tlonc. Doona r'atosh (1907) obtainod good rosulta v/ith split 
application of recommended dor.o of fertilizer In lrrlgatod Nondrar
banana.
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Turner end Barkus (1982) observed that ^. una tho varioui yxaxaconsiderably reduced the bunch weight «*** A t fKa » f-«,«ripvrt»d to find out the components In banana* An experiment con H  #
4I..M doii and vim* orneed of potasslus and to standardise optimum .

potassium application In Nendran banana lndicat ® ***
300 g potassium par plant which can bo appli*d ln * ,4̂ °***
during 60 days and 120 days aftor planting* There s no 
tional bonoficial offeet when tho nutrients applied during ator 
stage of development, le., potassium requireiuont of th& plant 
can do accomplished during vegotative phase (A.ICFIP Annual 
i>esuarch iloport 1991—92).

In an exporiment in rainfod 'Palayankodan* to study tho 
offoct of N, it indicated that tho height and girth of the pseudc- 
ston as well as the length of the petiole increased significantly 
with increasing levels of M. No effect of N was observed on the 
nuubcr of functional leaves and leaf area (Uathew, 1930)* Ho
observed nitrogen to have a positive effect on the dry matter
production ln rainfed 'Palayankodan*• In another experiment on 
the came variety lndicatod that only the plant height was Increased 
by tho supply of K (Shoola 1982)* Tho highest level of K Induced 
early harvest of the bunch. Sho obtained Increased yields with 
increasing levels of K. and established the optimum level of K to 
bo 600 g/plant for Palayankodan*

In a study to ascertain the influence of split application
of the recommended dose of fertilizer (200 g N, 200 g P20- and
400 g K^o/plant) from two to eight months of planting (2nd, 4th,
6th and 8th months) ln cv, 'Palayankodan* revealed that the split
3/4, 0 1/4, 0) recorded the highest dry matter production and
the yield could be improved up to 17,8* more than the control 
(ftajeevan, 1985

An experiment ln Banana Research Station on nutritional 
requirement of rainfed PalayankocUn revealed that 160 g N/plant 
and 200 g K^/plant were economical In producing m«tlmun bunch
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lght* Tho different lovels of did not make any significant
affect on bunch characters as wall as vegetative character*
(Annual Research Report, KAU), '

ORCHARD MANAGEMENT
Nuuexoua trials have shown that weed free bananas grew 

faster and yield more. Immediately after planting and until a 
mature canopy is established, grass control is the major problem. 
Survey conducted in banana growing areas covering three districts 
of Kerala indicated that the following are the major weeds in 
these areast

1 • Cynodon dactyl on 2, Cyperus rotundus
3, Mimosa pudlca 4, Centella asiatlca
5,  S lda sp 6,  Euphorbia hirta
7, Aqeratuea conyzoldes 8. L ip la  nudiflora

Traditional weeding practice ie, weeding at the time of 
fertilizer application and taking irrigation channels was found 
to be the most economical, even though frequent weeding gave higher 
bunch weight. Seeding especially in the Initial stage is necessary

mfor proper growth and development of banana.
The results of an experiment to standardise a suitable weed 

control method in banana showed that cowpea sowing (double crop) 
gave maximum returns by smothering weed growth. In addition to 
the lesser cost involved, tho benefit of addition of organic manure 
and fixing atmospheric nitrogen in the soil are tho advantages of 
cowpea. Among the chemicals triodf spraying of glyphosate (2 kg 
ai/ha) followed by gronxnaxone (1.0 litres/ha) wore found to give 
best returns.

Desuckoring Is an important operation influencing the yield 
in banana. A study by PJamblar et ol_. 1979 showed that it is not
advisable to retain the suckers in Hobuata banana boforo flowering.
Retention of one or two suckers after floworlng, however, does not
affect tho yield of tho mothor plant.
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Homesteads with a combination of crop* around tho house 
is a peculiar system of farming in Kerala and banana la grown 
along coconut for household purposes* Sixteen popular/commercial 
banana cultivaxs belonging to the different genomic groups were 
evaluated In the coconut garden at Banana Research Station* 
Kannara. Results show that Poovan, Chenkadali, Karpooravally, 
Palayankodan and Njalipoovan can be recommended for commercial 
cultivation in coconut garden (Pushkaran et al. 1989).

Intercropping banana with seasonal/annual crops is s 
common practice in Kerala. Results of on experiment conducted 
to find out tho most economic cropping system for banana cv. 
Nendran revealed that maximum bonefit cost ratio was for banana 
and tapioca combination (1.9) followed by banana and elephant foot 
yam (1.62). This combination will be helpful for the farmers to 
increase the income from unit area (Suaa et al. 1990).

Continuous cultivation of banana for more than three years 
was not found advantageous• In an experiment to find out the 
best crop rotation for economic yield of banana, Nendran banana 
was rotated with tuber crops, vegetables, paddy and pulses in a 
three year rotation with different crop combinations. Among the 
different crop ̂ rotations tried* banana-paddy—cowpee—e le p h a n t  foot 
yam system was found to be tho best with respect to yield of 
banana after the rotation and benefit cost ratio of the system 
(2.33) (AICFLP Annual Research Report, 1992)•

In a study ■Ratoooing of banana cultivar Palayankodan (AAB) 
and follower sequence”, results of tho plant crop and first 
ratoon crop revealed that the followers can be retained at any 
stage of development in plant crop Is. before flowering* around 
flowering or after harvest of plant crop. The yield and duration 
of first ratoon crop was not affected by the tine of retention of 
followers. Tho optlmuo nutrlont requirement of first ratoon crop 
was found to ba 100% fertilizers aa par plant crop (100 g n, 200 g 
P2°S and 400 g K^O per plant per annus), which effected a benefit 
cost ratio of b.2.50 (KAU Annual Research Report, 1992).
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Yield of the first ratoon crop was reduced by 23% than 
plant crop yield. On# of the roaaona for the reduction of yield 
in ratoon crop could probably be related with low light inton­
al tie a received by growing followers during early vegetative 
phase cauaed by overlapped canopy of plant crop* Sianonda (1959) 
and Wardlaw (1972) had reported that ratoon crop required wider 
epacing than plant crop and optimum pruning of suckers, facili­
tating marlnon possible light conditions for achieving yields 
better than plant crop yield.

Results of the first ratoon crop in a study "Ratooning of 
banana variety Nendran" revealed that tho ratoon plants required 
a wider spacing of 2 x 3 m for obtaining optimum yield per hectare. 
The depth of planting of plant crop optimum for ratoon crop was 
50 cm and medium sized suckers were better in giving ylold than 
large sized suckers. The cost of cultivation of ratoon crop was 
comparatively lesser than plant crop and cultivating an intercrop 
of amaranth us in ratoon crop under wider spacing of 2 x 3 m or 
2 x 4 m gave a B/C ratio higher than 2.

By comparing tho growth and yield of plant crop and first 
ratoon, it was found that tho ratoon crop had a tendency to grow 
taller and stouter than tho plant crop with a reduction in leaf 
number and loaf aroa. Of the 40 varieties triod9 varieties viz.9 
Pachachingan, Hamaral, Pisang lllin9 Slrumalal, Virupakshl9 
Palayankodan9 Vannan, Mannan, Padalimoongll and Nondrakunnan were 
found to bo suitable for ratooning (Geetha ot al. »*?Sd )•

SPACItJG
Spacing is determined by ooll fertility, tho more fortile 

the soil tho largor tho plant. Including foliago. This necessi­
tates lower populations, but higher populations whore Individual 
plants are smaller. Tho leaf area index (LAI) Is a usoful guide 
in canopy management (litover, 1904).

Tho spacing and population density oxporlmontc gavo the 
rocon* >ondations for tho popular varieties (KAU, 1909) in Table 5.
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T a b le  5. Spacing of the p o p u la r  v*rietl«»

Variety
Nendran
Poovan
Chonkadall
Palayankodan
Monthan
Grosmichol
Robusta, Monamarle & Lkvarf Cavendish

Spacing
m)

2 x 2 
2*13 X 2*13

No* of
luckeri/ha

2.4 X 2.4

2.4 x 1.8

2500
2150
2150
2150
2150
1730

2310

Recently high density planting has gained considerable 
importance. A trial to study the feasibility of growing Nendran 
with a lower spacing indicated that it can be groan successfully 
vdth a closer spacing o f 1.2 x 1.2 x 2 m for getting maximum net 
returns from a unit area. But it was reported that close planting 
favour the build up of inoculum causing leaf spot (Anon, 1977). 
Similar result was noticed in the population density experiment 
also. A spacing accommodating highest number of plants per unit 
area showed highest incidence of slgatoka leaf spot and the 
incidence was nin1 nun In the planting system with wider spacing 
(Annual Research Report, 1991-92).

In Robueta, single hedge method of planting with a plant 
population of 5000 suckers/ha raised at a spacing of 2 m between 
rows and 1 a bet w e n  plants was found to give more yield than the 
recommended spacing of 2.4 m x 1.8 a (Rajmsony, 1990).

Population density trial rorealsd that in Palayankodan th.
option, plant population donaity is 2500 plants/ha in squaro or
rectangular method and in Poovan 2500 planta/ha under rectangular 
method of planting waa found economical.

Crop graitir tudle. In various crop, are being .tt-ptrf
“  • “ thod rf lOC" “ 1"B PW-uctivity of on. or . group of crop.. A -thod of Pitting calUd ^  ^  ^
continuous space for tho intercrop, *dth i... ^
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rel operations fox* tho intercrops could bo dono more offset. 
m  Yield of benan* was no way offoctod by the poured row

^*lini CPut |̂koron tl. 1989) • A study revealed
that paxed row planting of Nondran banana at a spacing of 3x1x2 ■
with Vellarl as Intercrop gave tho — v i m  benefit cost ratio of 
3 *7 4 .

Recently hexagonal nothod of planting was found good since
^  officiant use of tho area to be planted (Stover A
Siemonds, 1987).

WATER REQUIREMENTS
0

Aubert (1968) has Indicated tho largo amount of water 
required by bananas* Tho banana plant is very sensitive to water 
deficiency. This is first reflected in a reduction in tho length 
of the fingers and a reduced greenness of the foliage. When the 
deficiency beroens severe, older leaves fall prematurely end the 
pseudo a tea tissue collapses at a point about midway between the 
ground end lowest leaves and the plant falls over or 'doubles9 
(Slsmonds, 1987).

Xn an experiment to study the offset of various irrigation 
tnitwnts on the yield and yield attributes of banana cv. Nendran 
Indicated that irrigation at 20 CPE recorded the highest bunch 
weight. Reduction in yield and yield parameters were recorded 
when irrigation was given at 60, 80 and 100 CPE.

At the some time, requirement of drainago la very important. 
Saturated soil and high waterwtables have been found to reduce 
amount of roots, root growth and yield (Stovor, 1972, Holder A 
Gunbs, 1983 b). Water tables should be below 1 m and preferably 
1.2 m (stover, 1972). Particularly damaging to an established 
root system is a fluctuating wator-tnblo. Onco a water-table rises 
into a root rone and remains from 24 hours or more many of the 
roots die and rot. Poor drainage is indicated by shallow root
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.  c:t*ndlnci s u r fa c e  « n°ui..y.tem. and mall plant, and fruit. r, m W l .  Th.
not bo present fox nor* than 2 hour* after /c*--.- *
water table should drop 1 ■ In 1*1* than 24 hour*
Sinmonds, 1907).

INSECT PESTS
Bananap Musa ip. harbour more than 180 insect ^

(Siinuondsp 1959) . Among these, 44 pests hava bean rap 003
India (Nairp M.R.Q.K.. 1986). Fiald survey conductad to Identify
the pests attacking tho banana crop in diffarent banana growing 
tracts of tho Stata indicated tho incidence of the following pestsi

1. Banana rhizome woevil — Coamopol 1 tef goTdldufc
2. Banana aphid - Pentalonla f^qronervoifl
3. Banana pseudostem borer — Odolporus lonqjcolllf
4. Spittle bug - Phvmatostetha deschampes
6. Lac owing bug — Staphanitis typlcug
6. Leaf thrips - Hollonothrlps kadallphlllus

Among the various pests attacking tho cropp rhizome weevil 
is the most serious one. Nalr9 1970 reported that it is possible 
to reduce the incidence through planting of pest free suckors and 
by spraying BHC 0.1#. A detailed investigation carried out at the 
Station to find out the best Insecticide to treat the suckers to 
reduce the incidence of rhizome weevil revealed that dipping of 
pared suckers in Phosphamidon (0.3#) for 30 minutes reduced the 
intenaity of xhlzo» damage .ignificantly and thereby Increased th» 
yield In ttni of bunch weight. Chemical, proved effective In 
controlling this weevil is given in Table 6.

For controlling the .... pert, aoll application, of 
Caxtoofuran or Phorrte at the rate of 20 g end 25 g at planting and
3 months after planting re.pectlvely will reduce the xblzcn. weevil 
infestation. 3M  S' H 8 j

In 1981—82* among tho varieties s c r e e n  # w w. It X A  m  M i  _  m  OCI»*ned for the attack byrhizome weevil» taro varieties ChenkadaM ,wnsaaaii and Pocokalli were found
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Chemical Contra variety Nendran

Chemical

Phosphamldon 0.5JS 
Monocrotophoa 0.5% 
Control (No chemical)

Bunch
Might
(kg)

Yield/ha
(tonnes)

Percentrhizomedanaga
9.54 23*89 f*00
9,25 23.13 7.99
6.89 13.23 11.72

least affected by the rhizome weevil (no attack) whereae Nendran 
was found highly susceptible to the pest (13*).

A screening trial in 1982-83, showed that varieties Mattl 
and Mottapoovan were highly susceptible to weevil attack whereas 
Sanrutchenkadall, Sugandi and Chakkarapoovan were least susceptible*

In 1965—86, the existing gerroplasm was screened for rhizome 
weevil attack and the reaction of varieties to rhizome wo evil 
attack is furnished ln the Table 7. During 1987-88 , 38 varieties 
in the gexmplasm wore screened for the weevil and reaction of 
varieties to its attack is also included in tho Tablo 7.

Stability analysis conducted on 87 distinct banana clones 
showed that Palayankodan (AAB group) was found resistant to tho 
biotic stress caused by tho rhizome weevil. Also Kosthabontha 
(ABB group) was found froo from the dam ago duo to rhizome weevil
(Annual Bosoarch ‘©port, 91-92).

Tiie variotios thus identified an rooictont under field 
condition wore popularised for growing ln areas whore the incidence
of rhizome woovll 1* more.

In an oxporimont to study tho llfo cyclo of aphid and to 
study the relative intensity of aphid population, it war. oboervod 
that aphid population was low from ,'*,arch to July and thereafter 
It 4 ncroaood and roadiod maximum ln Octobor to Pocombor. This

. . holr) tho fnrmore to take precautions ogninnt theinformation wirx
high population during tho porlod.
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Table 7* Reaction of banana varieties to rhi*0™®
incidence

evil

Percent rhizome

1-SC* damage
(light damage)

Varieties

Vonnettu om nnan, M b a l a k a d a l l ,  P o o v m , 

U r n I ,  C h B t t i ,  51k u * * n l»  P i» « n g  U a * ,
ChKkkaxakBd&Il, N*nx«l, KMdmll, 
Vallyakunnan, B«r»«l,
Pi sang Soribu, Ch*T«p»d*thl, K»llb«l«, 
Kalltmonthan, tnnabanian, Neyvannan, 
Tongat, Nendrapadathl, Virupakahi, 
Slrumalai, Highgate* Harlchal, 
Manoranjitham, Bimkhel, Lac a tarn*

6—10% damage
(Modcrato damage)

Erachlvazhal, Alukhel, Kluoteparod,
Pisang raja, Piaang lilln, Suwandal, 
Anritsagar, Chinia, Koamblllakannan, 
Mottapoovan, Peykunnan, Sannachenkadali, 
Kanchlkola, Matti, Gros Michel, Month an, 
Kosthabontha, Chakkia, Monsmarl,
Padal imoongl 1 •

11—15% damage
(heavy damage)

16—20% damage
(covore damageJ

Chinali, Dwarf Cavendish, Karim bontha, 
Bluggoe, Mather, Anaikomban, Agniswar, 
Juzmanl kunthali, Chenkadali, 
HybrldSBwai, Ualaiaonthan, Adakkakunnan, 
Karimk adal i, Van nan, Dudhsagar, Martoini

Peyen, Kriahnavazhai, Adukkan, 
Cambranlaionthan, Robusta, Giant governs 
Palayankodan, Kullan, Baaral, 
^*xP°or*vally , Thi ruvanan t h apuxam •



. _a**€0rd 00 ***• ®ccurr«iic« ot *S ptit Prodrcwua
tinsitett •Unt (Hataroptara-miridaa) on ban an. (Musa fg) li
4oan_QW\ * ^  stttto11 (KAO Annual Rasaareh Raportf

^  11 *ound ( M i n g  mluiivily an banana
#a1Fta* ^  ny^pha suck aap from tha undar surfaea
^  population appaara high during tha pari ad

Auguat-Saptaabar*

A*oog tha aowaral factors responsible for tha low produc­
tivity in Karala* namatodos play an important rolo. Lika any 
pathogan and past, nonatoda para si ti an cauaas asrious root dwiaga 
in banana* Major naaatodas a a sod a tad with banana in diffarant 
districts of Karala ara given balowt

1. Burrowing nonatoda — Radopholus alnilla
2. Cyst nonatoda - Hatarodara .pp.
3* Spiral nonatoda - Hallcotylanchus nuitlcjnctua
4. Root losion namatoda - Pratrlanchua coffaaa
&• Root knot nonatoda - Maloldogyn# >pc
6. Aanifozn nonatoda - Flotylanchulus ranlformji

Tha occuxronca of Hatarodara infaction in banana in Karala 
was raportad by Vonkltaaan and Charles, 1985. Pathoganicity of 
th a  cyst n a n a t o o a  on banana cv. Nandran c.rriad out (Ch.rlas,
1989) rayaalad that tho namatoda can affact crop growth and
ylald at lowast initial inoculum of 100 cysts par plant. Howayar,
tha threshold ler. 1  of Initial lnoculua of 800 to 1000 cyata par 
plant, tha growth, yield and quality of frulta wara considerably 
reduced. The namatoda Infection waa oba.rvad to affact quality 
of frulta by lncrea.lng acidity and reducing total augara. A 
significant nag.tiv. corral.tion ...found to a.l.t with plant 
orLth narwaatara, bunch charaetarlatica and root weight with tha

i levala of cyat namatoda population (Charlaa, Initial Inoculum 1avala o* i
1980).
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CoopitU mdlcation of nematodes 1» ®ot ^*"1* th# ^ 
control practices have to bo adopted for bringing 0 -1
nematode population below tho t h r o ahold lorol of •cobo 100 numbers oxTho thro ah old lovol of nsaatodes la r e p o r t e d  
■oxo in 1 g root* Ntela xoduction C&n go bp *¥*n 
nocut ode attack (Venkltesan, 1984)*

Tho burrowing nematode (Rfdonholua jlalllf) boconing a
aorioua throat to banana cultivation in Korala (Nair Ml* 
and Koshy e£ 1978). In an experiment to find out economic
control measures, carbofuran ox phorato can be applied to check 
infection of both burrowing nematode and weevil attack (Charles 
et 1988). Application of Carbofuran O 20 g/plant at planting 
and tho same dose 65 and 175 days after planting in the loaf 
axils was found effective os an integrated control measure against 
rhizome weevil, banana aphids and nematode (KAU, 1989).

The growing of plants as Intercrops which reduce plant 
parasitic nematodes population in soil has been suggested as a 
moans of control by Oostenbrink (1961) and Good (1968). Among 
the intercrops tried, Sunnhemp was found to bo the best antago­
nistic intercrop in banana variety Robusta followed by sesamum 
and marigold in controlling the nematodes (Rajamony, 1990). A 
study by Charles ot ̂ 1 (1985) on the comparative efficacy of 
antagonistic Intercrops with Carbofuran in control of burrowing 
nematode R. gjnllii in banana variety Nondran revealed that the 
application of Carbofuran was more effective than raising inter­
crops.

The most economically viable and envlromen t a l l y  safe aathod 
of namatoda oanagoront la tho usa of resistant varieties. Trand 
analyst, conducted showed that among AAB clones • Thiruvananthapur- 
•Mysors ethan* and 'Padall— ongil* and miong abb clone. 'Malal- 
nonthan*, 'Peytunn*- and -Ja^ni* wax. found with moderate level 
of nultlple resistance under field condition, unlfo»ly against 
rhlsea. weevil, banana nuatode and .ig.toka leaf .So? (kaU 
Annual Research Report. 1991-92). " ■
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Table 8. Degree of resistance to nematodes among the banana varieties maintained in gexaplasm
collection screened under field condition

Year of
study Nematode Resistant 

(no nematode) Moderately resistant 
(1-10 nematode/ 10 q root)

1981 Burrowing nematode 
ft. aiadlla

1982
1985-86 Ro

1986-87 R o trle n c h u lu s

1987-88 Meloldoqyne sp

1988-89

Martaman, PIsang Seribuf Poomkalli, 
Kadall, Kunnan.

Karimkadali, Mottapoovan, 
Nallachakkarakell, G aurla , Namrai, 
Chakkarakadali, Padalimoongil, 
Sikuzani & Highgate
Harlchal, Bodies altafort, 
Nendrakunnan,Poochakunnan,Adakkakunnan.

PIsang raja# Monthan,Sannachenkadali, Adakkakunnan, Mottapoovan, Kullan, 
Karpooravally, Juxmani kunthali, Chinali, Sawai, Peykunnan, Wather,Mattl,Chettl,Mannan, Kunnan, Kanchlkela, PI sang lllin, Ashvbathees, Kadall, 
Beula,Adukkan,Ambalakadali, Chakkarakadali, Pisano Mas, Anakonban,Bodies altafort, Sikuzani, Namarai. Giant governor,Peyan,Sarabranl monthan
Chingan, Monsmarl, Chakkia,
Sambranl monthan,Padalimoongil, Mas, Nendrakunnan, PIsang Seribu,Klue teparod,Hybrid Satrai,Malakali

Ambalakadali, Harlchal, Manoranjitham, Neyrannan, Kallumonthan
Pisang lilin, Sikuzani, Namaral, 
Kadall, Sannachenkadali, Tongat, Adukkan, Kunnan, Vlrupakshl, CO-1, 
Namkanika, Nakitemb, Mannan,Poomkalli. Mas, Pachanadan, Charapadathi, Nendrapadathl,Peykunnan, 
Chettl, Peyan*
Alukhel, Ennabanian, Tongat, Malakall, Lacatan, Karimkadali, Kostha bontha, 
Adakkakunnan, Vallyakunnan, Annan, 
Redjasirra, Malbhog, Govakkai,Burkhel, Kalibow, Perumpadali,
Sapunal Annamalu
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In an experiment of field screening of banana geaaplafli 
|ainft nematode the results are presented in the Table 8.

Durin® 1990-919 15 varieties were screened against R.slmllls 
ttack- Out of this, 7 varieties were found resistant and 8 
ixlstiss were found susceptible, They are listed in Table 9.

. 10 9* of^R^01^ * ^ ^ 00 °* banana varieties to the incidence

Final nematode population 
(100 g soil) range

Varieties

si s t ant MottapoovanPlsang Serlbu Monthan
S annachen k adal 1Uatti 
Pisano lias 
Erachivazhal

r
ptlble Bodies altafort Amritaagar

Poovan Hlghgat* 
Kmrimkadali 
iCanchikela Njalipoovan 
H-

1700-6200

12000-631000

The major diseases ln Kerala and thoir causal organisms 
listed below:
Leaf spotsi
a) Sigatoka leaf spot
b) Cordana leaf spot
c) Freckle leaf spot
d) Black spot disease

Panama wilt
Rhizome rot

Cercospora musae 
Cordana musae 
Macrophoma musae 
Delahtonlella torulosum
Fusarlun oxysporun 
Frwinia sp.
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.QlgroTtyrroxfl 
* Vln"  Vector - Aphl» a o i m t

“"knowi e t io lo g y

roving xurvoy conducted in different yoerfc In different districts
In Nondxsn bsnsns axo given In ths Table w,

Chemical* recommended presently for the control of 
slgatoka loaf spot ere spraying of IX Bordeaux Mixture Captafol 
0.3X or Power oil (nlnerel oil) IX soulslon (KAU, 1039). la 
Addition to that MVirtl other chemicals were tried In en experi­
ment to control the disease. Results of the study revealed that 
B avis tin 0.1X and Callxln (0.039C) can reduce the intensity of the 
disease.

An investigation was undertaken to screen the banana 
gormplasa available at Banana Research Station, Kannara against 
slgatoka leaf spot to locate resistant/tolerant varieties for 
popularisation among farmers and also to find out the resistance 
source which can be used in resistance breeding programme against 
the disease. Varieties viz., PIsang lllin, Sanna chonkadali,
Man j or an Ji then and Thlruvananthapuram were found tolerant/resistant

.... m-i-dv has become a serious prooiom ana is rasx  recent years, tnis *
spreading .

to the diseases. Reaction of othor varieties to the
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Table 10* Dotoila of survey work conducted in districts of Kerala
(var. Nendran)

Districts
•

Years
Leaf spot disease(Percentage
infection;

Kokkan
disease(Percentaae
infection;

Bunchy top 
(Percentaae infection;

Infectious chlorosis (Percent­age)

Rhlzowe
rot(Percent­
er*)

Thrlssur 1987-88 70-100 15.73 1.60
Palakkad 60-80 13.46 3.33 - -
Thixuvananthapuram 60-90 14.87 3.08 - —

Emakulam 1988-89 15-50 25.00 8.00 - -

Thrlssur 1990 10-65 3-4.75 2 - 3.10 3.80
Palakkad 5-30 12.10 2 - 3.80 < 2 2.10
Ernakulaw 10-50 7-36 3 - 6.20 — 8.20

Thrlssur
Kottayam

1991 7-58 13.80 3 - 4.20 1.8 5.20
5-60 27.20 1.20 - 3.80 - 4.80



a*
Table 11. Banana geraplasm classified according to tha reaction type of aigatoka leaf apot

Genomic
group Tmmim. &esietant<10*

Moderately
resistant

10-23*
Susceptible

23-50*
Moderately Highly
sueeeptible susceptible 
50-75* >75*

AA Mutm ornataPisang lilln 
Sikuxanl

Senna chenkadali, 
Tongat,Pl&ang Serlbu - Neural ,Mattl, Erachi- 

Kadall, Vazhal Analkanban
AAA - Bajavazhai PachakappaUanoranjitham Chenkadali Sapunal anamalu

1
•

Hiahgate9Baerai9 Aobueta Bather, Monsnarl„
Lacaten, Peddapacha, Oros Michel Aarlteagar

Dwarf cavendish 
Karlakadall

AB - Njalipoovan,Adukkan, Vallakunnan Padaliaoongil, Virupakehi9Slruaalai, Kri shnava zhai, Vannan Agniswar -
AAB - Nsnkanlka, Nakitemb, Annan, Suwandal, Ladle sflnger, Charapedathy*Dudhsagar, Thekkantholladan, Redjatirre,Pachanadan, Nendran, 00.1 • 

Vellapalayankodan, Valiyapoovan, Mannan9Kodappanlllakunnan9 Thiruvananthapuraa,Pensapadall, Mas , Dak snlneaaar,Poomkalli, Mysore ethan9Sugandhl9 Chinia,Rasthali,Adakkakunnan Mottapoovan,Palayankodan, Martaman,Chinali^Halakall. Nandxapadathy,Nattupoovan,Malbhog Zanzibar
BB - Kallbow,Ko s ath abontha, 

Juisumi kunthall
B oothibale , Burkel

Octoaan, Blxbirtia, Bagnan,Slnghial,Oovakkal, 1C al lb ale, Padathl Myndoli, Kanchlkela, PidLaonthan,Lainbi,K.allar, Vellpadathl, 
*Chakkia,Gauria,Bluggoe, Pisang Mat, Beula, Balnea, Pacha bontha 
Malalnonthaji, Monthan, Karimbontha, batbees,5 amb ran in on than, Booditha bontha bathees, Italluaonthan,
Ashybathees,Chettl, Alukhel, Neyvannan, Kalian,KNR 2/73plCarpooravally, Cheenabale, Bareal* Ennabenian 
Pey an , Pey k unnafl,Venneettuaanna,Chirapunchi•

AAAA _ «• Bodies Altafort • -
AS3B * Klue teparod Hybrid Sawai
BB - Sawai Elavazhai - r v  ~ ~



Symptomatologlcal studies on the disease he*1 revealed 
that the disease could be identified even in the early s ages of 
growth (2-3 month) by the presence of reddish streaks which I
initiates from the base and develop upwards* It was found to be I 
transmitted through suckers from one generation to another*
Other symptoms include unusual separation of leaf sheath, necrotic 
streaks on pseudostem, leaf sheath, midrib of leaves and in some 
cases travellers palm appearance of the diseased plant (KAU, 1989),

Anatomical studies of kokkan affected and healthy samples 
of Nendran did not revoal much of difference between the two 
samples, in the flower primordia, anatomical changes were found 
only In the ovary, the size of which was found to bo considerably 
reduced in kokkan affectod plants* The presence of starch granules 
in diseased primordia was another important observation (Annual 
Research Report 1991—92). Fluorescent microscopic studies 
indicated the presence of more number of mechanical tissues ie* 
rylom and fibres (sclerldos) in kokkan affected plants.

Spraying of growth regulators like NAA and 2,4~D were 
found to be effective in increasing the bunch weight of kokkan 
affected Nendran banana. Also Davistin 0.2# treated plants 
produced maximum bunch weight. But not treatments were found to 
reverse or inhibit the symptoms of kokkan disease*

Virus Disease!
Virus diseases of banana includa bunchy top and infectious 

chlorosis. In India, losses of about fa.40 million annually due 
to BBTV were reported as early as 1964 (Mehta e£ al, 1964)* Control 
depends upon early detection and destruction of the diseased 
plants and to avoid taking suckers from diseased areas. Since no 
good control measure is available to check the disease, screening 
for resistant cultivars were undertaken. Karpooravally, Kanchikela, 
NJ all poo van and Roompill ak annan are found less susceptible to
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bunchy top virus 
1932—83. out of
Pal aysmkodan «<i * j S B
of b«no<Uct *“ ** •u*c*Ptlb1*- » -
«. **.. M . 1^ WM•ctlon of «*• d l t M H  eon bo utlUoodin the Hold of f t i M n  tw«I . .L  fc» P  ™ >t I P  help u t y  orsdiestlon and
•P disease (Annual Research Report, 1992).

Infectious chlorosis csusod by |  strain of cue unbar Mosaic 
virus (C1IV) has been roportod to tho oxtont of 0-2* from Trlchur 
district (Annual Rosa arch Report, 1991-92)*

Panama wilt
In India, the disease was first reported in West Bengal in 

1911 (Chandra, 1991)* According to Lakahaanan et al (1987), com 
injection with 2% carbendaziua or embedding into the com 50 mg 
of carbendazim in a capsule at tho 5th, 7th and 9th month after 
planting is likewise effective in controlling the disease. Panama 
wilt is not observed in Cavendish group whereas Raethali (Silk, 
AAB) is the most susceptible (Chandra, 1991).

The disease ie not a major problem in Kerala. An experi­
ment started to find out suitable control measures for the disease 
indicated that the disease Incidence was minimum in Bavistin 
Injection (rhlromo Injection - 3 ml 2* solution) followed by 
Bavistin (0.2*) drenching.

Based on tho results of flxod plot survey, a crop calendar 
was propared for the banana farmers and are presented In Table 12.

Incidence of loafapots wore found prevalent throughout tho
. ,nn,ifv durinn '>ocomber-April months and severe year with loss intensity J ^ 4 , 4.,

during May-Soptembor. Ihlzome rot. bunchy top and Infectlou. 
chlorosis were found moro during rainy aoason (May-Soptembor).
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Table 12. Crop calendar for diseases of banana

Diseases Months Per cent of 
infection

Recommendations

I« Leaf spot ■ K  - ( Sigat ok a)
Leaf spot 

If.' 1] Slgatoka
2) Cordana3) Freckle4) Phy11anchora

Octobert-Novembor 
December—January 
Febru ary-March
April-Way 
June-July August—September

5-10

50-75
Removal and ■.dfcsbrucho'* of older 
affected leaves.Spray 0.1* Bavistin or BM i%

IS* Kokkan
•

October-Noveober ) December—January 1 
February-March )

15 Avoid taking suckers from 
diseased plants

April—/-lay ) June—July 1 August—September )
15

III. Bunchy top October—November ) 
December-January ) 
February-March ) 
Aprll-May ) 
June-July ) 
August-September)

10

15

Rogueing of Infected plants

IV. Infectious
chlorosis

Octobor-November 
December-January 
February-March 
Aprll-May ) June-July j 
August-September) 5

1) Eradication
2) Disease free suckers for planting

V. Rhizome rot Aprll-May 1) Adequate drainage
June-July
August—September 15 2) Drenching with Emlsan—6 (0.05*^

or BM (1§)
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r e s e a r c h  n e e d s

Huadran Is th# commercial cultivar of banana In 
*n *hf iwse cultivar itself, different types of 
found cultivated and identification of superior 

clones result in an increased yield* Nendran is susceptible 
to slgatoka leaf spot and its control by chemicals is very 
expensive* Breeding and the genetic manipulation of tissue 
111 yltro offer tho only approach to resolving the major 
problems facing the banana grower - a yield plateau and high 
cost of slgatoka control* Breeding research must continue 
to seek a leaf spot and nematode resistant, dwarf variety 
with the characteristic of Nendran* Even though some 
varieties have been identified as resistant in field condi­
tions, new experiments should be conducted under artificial 
epizootic conditions and locsto the genetically resistant 
cultivars* Such varieties could also be used as a parent in 
crossing programme* Another aspect is tho development of 
proper forecasting models so that the farmers can tako pre­
cautionary steps against pest/disease incidence* Investiga­
tion on kokkan disease etiology is to be carried out. Develop­
ment of a quick, reliable and sensitive diagnostic and detec­
tion technique for banana needs immediate attention for 
application in quarantine and eradication programme*
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