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It is my pleasure to present the Annual Report 2002-03 of the Naticnal

Research Centre for Banana, Tiruchirapalli. As the Centre is steppihg into
its second decade of establishment and in the beginning of the X five year
plan period, the Centre has initiated many innovative programs for the

improvement of banana industry which would go a long way in

benefiting the small growers and entrepreneurs in the country.

‘The Centre has made notable achievements in éxpl.ora.tion'of bananas and collected four
'=11rﬁ§1_1161-§£c;essiﬁhs from N.E.region. Molecular characterization and updating of the MGIS
data base has been in progress. A beginning has been made in the standardization of
ffx:hnol@g s for organic bananas and modified high density planting with fertigation
technol gyhas been widely adapted by the farming community.

‘Major emphasis was given for the bio-control of major pests, nematodes, pathogens and

ses. Technology for the management banana weevil using entomo-pathogenic fungi
>matodes is in progress. Plant extract from Solanum torum has been found effective in
1 of FOC and anthracnose disease in fruits, PCR technique was highly effective for

ion of -imperta nt virus diseases in banana.

= on the recommendations of Research Advisory committee and Quinguennial

Team, the entire rescarch projects were reoriented with interdisciplinary

As a part of the extension activity, the Centre has honoured 10 progressive

mers for their contribution to banana industry. Various laurels were bought to

S. SATHIAMOOQORTHY

Director




Germplasm Management

wo explorations were undertaken during this
period to Andaman Islands, Assam and

achal Pradesh and collected wild and
ted accessions (38) including 4 unique
ssions viz., Musa nagensium, M. itinergns,
aurantisca and an unidentified accession
reen male bud. In addition, 208
have been collected from NBPGR

fleld gene ‘bank. Database has been
ted for48 accessions in MGIS.

Mole ular (19) and morphotaxonomic
erization (15] of Andaman island

e recorded maximum vegetative
arameters in Rasthali and
Studies on different

'5 in all f{.rtl&,’i’aon levelq
\ hexght a‘nd paeudo.stem bjrt}‘

b&r of ]eaves were producad in
Azosplrﬂlum applied plants,
a, soil application of Te,

of Zn and B produced the
ght, which was 56.7 per cent
under high pH soil

lly even after 7"day.“s
pened within 3

Protection

Five hew minor pests were reported in banana.
Developed a rapid screening technique for
Musa germplasm evaluation against banana
stem weevil. Pseudostem trapping technique
has been developed for banana weevil
management. Plant products were isolated and
identified few extracts for the management of
banana weevils. Musa germplasm was
screened against banana stem weevil and
identified accessions moderately resistant to
banana stem weevil. lsolated and identified
entomo-pathogenic fungi and entomo-
pathogenic nematodes for the management of.
banana weevils.

Banana wastes such as petiole and
pseudostem were successfully used for mass
production of nematode egg parasitic fungi,
Paecilomyces lilacinus and Trichoderma
harzianum. Two application of bio-control
agent, T.ofride @ 20 g/ plant was found effective
in. controlling nematodes (P.coffene and
M.incognita) as well as reduced the incidence of
Panama wilt discase in cvs. Rasthali and
Virupakshi. The yield significantly increased
by 30% when intercropped with Tagefes spp. as
compared to untreated control. Econeem and
Nimbicidine have shown maximum efficacy in
reducing the nematode population with
increased plant growth and was on par with the
nematicide Carbofuran. A bio-control agent,
Verticillium chlamydosporium successfully
controlled the second stage juveniles and eggs
of M. incognifa under in-vifro conditions. The
root-knot nematode, M. incogritn was recorded
for the first time in an ormamental banana,
Ensete superbun.

An effective antagonistic bacteria (1b) from
the banana fruit surface has been identified for
the control of post-harvest crown rot disease
caused by Lasiodiplodia theobromae and was on
par with the fungicide. Botanical extract
Solanum torvum spray at 50% concentration on
banana fruits after the harvest effectively
controlled the anthracnose disease. Mass
production of Trichoderma viride was achieved
in rice chaffy grains added with 5% jaggery
solution., 100% coverage of the substrate was
observed in 6 days. The cfu/g of substrate was
1.2X10” at 2 month of storage of substrate. The
fungicide Mancozeb (flowable) was effective in
arresting the growth of newly identified




pathogen (Basidiomycetes). Application of
PGPM and plant extract Selanum forvum
increased the plant growth parameters of FOC
inoculated plants by 20% more than the control
in the pot culture studies. Spraying of Para ffinic
oil 5% + half the dose of fungicides such as
Propiconazole, Carbendazim and Mancozeb
controlled Sigatoka disease cffectively and
increased the yield up to 20 per cent over
control. In the process of isolation of principle
compound from Solanum toroum, ethyl actate,
fractions showed high anti-fungal activity
against Colletotrichum musae and FOC.

Dot blot technique has been standardized
for detection of BBTV. BSV could be detected in
mealy bugs by PCR technique using BSV
primers specific to Mysore group of Banana.
The BSY genome has been isolated from
purified viral preparation, The diploids viz.,,
Matti, Venkadali, Sanna Chenkadali and
Kunnan were frec from BSV viral genome. The
virus has been detected in a diploid, which was
not expressing symptom of the virus. BBTV has
been detected in Hill banana samples. RT-PCR
technique has been developed for detection of
BBMY. Endophytes were isolated from healthy
plants but were not found in virus-infected
plants. BSV has been detected in samples

affected with a malady called Vikkal in Poovar
The nine segments of amplicons of banana virg
genome have been purified for sequencing, )
blot technique has been used to screen BSV i
Mysore group bananas. Only three were four
positive for BSV and BSV integrants has bed
detected in AB collections of germplasm

Transfer of Technology

On-farm advise, farmers meeting and lectur

were given to popularise clean diseasc frg
planting material, identification of discasy
suckers, improved production technologics i
tissue culture banana, drip irrigation, modifi

high density planting and for reducing cos

cultivation, improved protection technologi
for control of new pests and diseases. |
addition, training was imparted to sm
farmers and women cntrepreneurs
processing and value added produe
including fibres.

Human Resource Development

Scientists and technical personnel wi
deputed for short and medium term training
upgrade their knowledge in different areas
specialisation. Consultancy projects were a
carried out to test various commerd
formulations.



‘The National Research Centre for Banana
(NRCB) was established on the recommenda-
tions of the Task Force Committee appointed
by the Indian Council of Agricultural Research
f. 21st August 1993 and started f unctioning
effectively from 1st April 1994. It is located
about 14 km west of Trichy (11.50 N latitude;
74.50 E longitude and 90 m above mean sea
level). The Centre receives a precipitation of

0-900 mm annually both from northeast and
southwest monsoons. Climate is tropical with
lghest mean maximum temperature in April-
The farm has a total arca of 38 ha. In the

gress with respect to infra-structural

velopment as well as in the research.

Research Achievements in the past

L BANANA GENETIC MANGEMENT AND
IMPROVEMENT

he research C_entré has the mandate to collect

' ble ind-igenous and exotic germp]abm

developed for 6(10 Masa accessions
on INIBAP/IPGRI descriptor, The
of the accessions to various biotic
s Stres'ses are in pmg.,ress The

ghlst and Rasthali were found to
it Amo g the germplasm accessions
d for pseudostem weevil, Bhimkol,
Elavazhai, Saapkal, Dudh Sagar,

fication of six accessions

gatokaleaf spot diseases.
have been standardised for in-

' lasm The embryo culture
%& ’Izi en standardised for ABB
AT | regeneration of
aes of Silk (AAB) group by
1e BAP concentration for
viable shoots. Under Musa
formation System (MGIS),

passport data for 809 accessions have been
done while complete evaluation and
characterisation have been updated for 100
accessions.

IL BANANA PRODUCTION

Various experiments have been carried out to

increase the production and productivity of

banana under wetland system of cultivation.

Application of 25% substitution as organic
manures favoured bettor plant growth,

reduced crop duration, increased bunch weight

and 155 in cight banana varieties. Inorganic

application of 100% nitrogen extended the crop

duration. Maintenance of banana field up to 6

months without weed enhanced the vegetative

growth, produced better bunches with reduced

crop duration. The loss due to weed is

estimated to be 33%. Application of Glyphosate

@3.5 Kg a.i. per ha controlled the weeds up to 6

months and increased the bunch weight.
Planting of suckers during February for
Rasthali, Poovan and Nendran wvarieties and

planting of Karpuravalli during December.
gave maximum bunch weight -than other

scasons of planting.

Salt tolerance in banana was due to high Na
selectivity in leaves and roots, high average leaf
area, low Na concentration in the roots and low
compartmentation of Na in the leaves.
Application of 15kg FYM + Gypsum 2kg + 360g
K increased the yield and quality in cv.
Nendran and Rasthali bananas in salt affected
sodic soils. Application of cement factory flue -
dust @0.5Kg per plant could save 60% of
potassium in Karpuravalli banana. The critical
level was found to be 710 ppm K and 480 ppm
Na and K/Na 146 the banana soil and for
banana leaf K 2.82%, Na 0.47% and K/Na ratio
5.7%. The leaf Na concentration increased from
lamina base to top and from margin towards
midrib and the reverse trend was observed for
leaf K. K/Na ratio was >1 inleaf and <1 in sodic
injured leaf.

Application of 15kg poultry manure with
160g N, 40g P and 240g K (80% of the
recommended dose) through inorganic
tertilisers increased yield. Application of 25% N
as FYM +50% N as neem cake + 25% N as Urca
was found to be optimum for improving the
soil physical properties with increased bunch
weight.




III. CROP PROTECTION

Electron microscopic studies of pseudostem
weevil indicated substantial layers of variously
shaped sensillac in the antenna tip and
segment, proboscis and elytra, which were
used as sensory receptors. BSW showed a high
degree of host preference for Nendran variety.
Disc on stump and longitudinal split traps @
100 traps per ha were optimum for weevil
trapping. Commercially available sex
pheramone on leaf eating caterpillars indicated
maximum male moth catch during 14-17
standard week. Wide spread occurrence of
burrowing nematode, root lesion nematode,
root knot nematode and spiral nematode were
recorded in all banana growing regions of
India. Cyst nematode was recorded for the first
time in Robusta banana in Tamil Nadu. Neem
cake application along with 50g Carbofuran in
2 splits considerably reduced the root lesion
nematode in susceptible Nendran banana.
Neem extracts caused 74% mortality of root
lesion nematode when exposed for 20 hours.
Banana waste i.e. petiole and pseudostem
could be successfully utilised for mass
multiplication of nematode g gg parasitic fungi,
Paecilomyces [ilacinus and Trichoderma
harzianum. Two applications of Trichoderma
viride @ 20g per plant was effective in
controlling the nematodes and Panama wilt in
Rasthali and Virupakshi varieties.

Widespread occurrence of Banana Bract

Mosaic Virus (BBMV) and Banana Streak Virus

(BSV) was found in the entire banana growing
regions of India. Electron microscopy and
serological amnalysis have confirmed their
identity. 'Kokkan' discase of unknown etiology
seriously affecting the plantains in Kerala has
now been identified due to BBMV. The yicld
loss due to BBMV and BSV has been ranging
from 48 Lo 70%. DIBA, DAC-ELISA tests have
been Standardtsed for BBMV and BSV. BSV
expression in Poovan is highly influenced by
the temperature.

Fusarium wilt (Foc) of banana still continues

to be scrious in cvs. Silk, Red banana,
Virupakshi, Karpuravalli and cooking
bananas. Trichoderma viride and Pseudomonas
fuorescence were found to inhibit wilt pathogen
in dual culture, Cultivar Poovan, the known
wilt resistant clone, is now being found to be
susceptible to wilt in certain areas. Occurrence
of new raceis suspected.

Occurrences of Black Sigatoka and Septo
leaf spots have been recorded, isolated
pure-cultured for the first time in India. Th
are found to be more aggressive in many of
commercial cultivars, caused severe defoliat
and loss of yield and quality. Propicanazol
Hexacanazole @0.1% was found to be effect
in the control of Sigatoka and Septoria Icafs
diseascs. Pitting disease caused by Pyricul
grisea has been reported for the first time
India.

IV. CROP PHYSIOLOGY AND
BIOCHEMISTRY

Higher number of leaves and leaf area ind
early flowering. The dehanding of the first
to three hands did not have any effect on
tilling of the subsequent female floy
indicating that fruit filling is not dependa
photosynthates alonc. The evaluation
germplasm accessions of AB, BB, AAB and &
genomes for growth parameters revealed b
the 'B' genome contributes for more viga
growth, tolerance to drought and
temperature and starchiness to fruits, while
genome offers quality traits like flavour
taste,

V.POSTHARVEST TECHNOLOGY

The post harvest loss of banana were 8-9%
farmers level, 20-25% at wholesalers levels
15% at retailers level. The process
technology for jam, fruit bar, papad, bisd
wing, alcohol, fig, health drink, baby foo
spiced pickle were developed using diffd
banana varieties. Osmotic dehydr'
technique improved the quality and storagé
of banana fig.

75% matured Karpuravalli and Pag
varieties showed higher shelf life of 12§
days respectively under ambient cond
Pre-harvest spray of K,.50, 0.5-1% and
2% in Poovan and GA 20-25ppm in Ney P
variety applied between 30-60 days &
flowering significantly increased the b
weight. Soilrite with KMnQO, enhance
storage life of Karpuravalli banana u
days at 14°C. Sealed packaging of banana
gauge polyethylene packs stored at
extended the storage life up to 30 da
Poovan and 19 days in Karpuravalli
Propylene glycol 100ppm and citric
200ppm were effective in reducing the p
value and acidic value in Nendran
chips.




MANDATE

ise, farmers meeting, lectures “.To undertake the basic and strategic
popularise clean disease free - rescarch for develeping the technologies to
enhance the productivity and utilisation of

ed production technologies for banana.
of cultivation, improved

g‘%\-'.!.D develop improved cultivars through
gies f{)r control 01c new pe%ts

traditional and biotechnological methods
and conserve the diversity.

S.To serve as national repository of
germplasm and informations related to

__ _ banana and plantain and also to
ESOURCE DEVELOPMENT disseminate the knowledge to improve the

"m;i technical personnel were productionand productivity.

ort and medium term training to %.To provide leadership and co-ordinate the
edge in different arcas of network researches for generating location
¥ projects were also specific variety technology and for solving

various commercial specific constraints on banana and

plantain production.

%.To collaborate with relevant National-and

International agencies in achzevm&, the

above objectives, ' )

iture for 2002-2003 (Rupees in lakhs)







1. Management of Genetic Resources
of Banana

(S.Uma, S.Sathiamoorthy and

. MSSaraswathi)

oration in Tamil Nadu, Andhra Pradesh,
d N.E. states

lons were undertaken in southern and
arts of Tamil Nadu, Andhra Pradesh,
Maharashtra states and collected 88

cultivated accessions. Andaman

M. Uelutim
(mutant/ hybrid)

I. CROP IMPROVEMENT

Islands and North Eastern states of India
covering Assam and Arunachal Pradesh were
also explored extensively during this period.
(Table1 and Fig, 2)

The southern and middle Andaman areas
were covered and collected 23 wild accessions
and cultivated types. In Assam, 4 accessions
and in Arunachal Pradesh, 38 accessions of
both wild and cultivated, were collected
including 4 unique accessions namely, Musa
nagensiom, Mitinerans and Maurantivea. Three

Yariability for Musa sp.




unidentified accessions have been collected
whose taxonomic status is yet to be ascertained
(Fig.1).

Two new natural intersectional diploids
(Musa and Rhodochiamys) have been identified
with intermediary traits of these two sections.
A new natural mutant of Mveluting and an
intermediary hybrid have also been identified
which exhibit location specific distribution.
Thirty seven exotic accessions have also been
added to the germplasm from ITC, Belgium.

Table 1. Accessions collected during 2002-03

Mo. of accessions

Fig. 2 Details of accessions collected

during 2002-2003

Ao Kaharasiia i Exolic
Frazash ARCRSSISAT

Place of collection




otaxonomic characterisation

weessions were characterised morphotaxonomically adopting Musa descriptor and

the NRCB genebank database. Genomic classification for 120 varicties has been

natacterisation
amples consisting of 16 wild
e and 25 Silk group accessions
for RAPD marker analysis to
- diversity and phylogenetic

sing morphological traits

iples (cigar leaf) were used for the
DNA. Tsolated DNA was treated

with RNAase to remove the contaminating
RNA. It was further purified, dissolved in
nuclease free water and stored at -20°C. DNA
samples were diluted in the ratio of 1:250 and
quantification was done using UV spectro -
photometer. Based on the quantification data,
appropriate quantity of template DNA was
used for PCR amplification. The amplified
samples were run on agarose gels and the

banding patterns were documented.




Standardization of primers for Musa
balbisiana accessions

The selected diploid cultivars were tested with
80 random primers. Only 4 primers (OPA-11,
OPB-04, OPC-04 & OPD-03) produced more
than 5 polymorphic bands.” Primer- OPA-11

produced 5 monomorphic bands (580 b,
bp, 1251 bp, 1419 bp and 1863 bp) -
polymorphic bands(397 bp, 468 bp, 6651
bp, 792 bp, 890 bp, 943 bp, 1102 bp, 11
1658 bp and 2263 bp) (Fig.3).

Mg e 100 p1 x 174/ H ae 3 di

Figure 3. RAPD profile for Indian wild Musa balbisiana diploids with primer OPA 11

Primer OPB-04 produced 5 monomorphic

bands (687 bp, 848 bp, 1325 bp, 1863 bp and

2863 bp) and 6 polymorphic bands. The OPD-
03 primer generated one monomorphic band
(483 bp) and 7 polymorphic bands. One
monomorphic (883 bp) and 7 polymorphic
bands were generated with OPC-04 primer (387
bp, 483 bp, 551 bp, 785 bp, 1008 bp, 1239 bp and
1713 bp).

RAPD Data Analysis

PCR bands from individual plants were scored
as either present (1) or absent (O). Analysis of
similarity matrix with the NTSYS:program
(Rohlf, 1990), using the unweighted pair-group
method with arithmetic averages (UPGMA) to
determine the values of genetic' distance.
Borkal Baista (BORB), Attikol: (ATIK) and
Bacharia Malbhog (BAMOL) weré distinct.
Nendrapadathi (NENP) vandManohar
(MANO) expressed maximumsimilarity in

morphotaxonomic characterization and a
RAPD with OPA-11 and OPB-04 pri
(Fig:* 3a). But OPC-04 and OPD:03 fail

_ concur results. The accession Musa balbisi

distinct in morphotaxonomy but R
analysis clustered it with two acces
Bhimkol 2 (BIMK2) and Bhimkol 3 (BIMK3

Sasrabale (SASBL), Bhimkol 2 (BIMK2
Bhimkol 3 (BIMK3), Attikol (ATIK) was f
to be synonymous based on morphotaxon
characterization and RAPD analysis. Ath
2 (ATI2) and Athiakol 3 (ATI3), Elavaz
(ELAV?) and Elavazhai 3 (ELAV3), wers
synonymous in RAPD analysis. Clusteri
Athiakol (ATI) and ‘Elavazhai (Bl
accessions ‘showed ~different (_'IuS'ij
pattern in different primers. The R
characterization and morphotaxen
characterization are similar in most o_fthé,;
but fail in some specific clusters. .
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'._3'_.71-. UPGMA Dendeogram of genetic relationships -é_'mcng'
~ Indian wild Musa balbisiana diploids based on RAPD analysis

ners tested, OPA-11, OFB - 04,
-03 expressed monomorphic
> bands in Silk and Pome
group tested with OPA -

bbp and 2541bp). OPB -04 primer
lymorphic bands (530bp, 573 bp,
1087bp and 1319bp). Primer
rated 8 polymorphic bands
544bp, 628bp, 704bp, 805bp,

bp and 1058bp) while 4
bands (413bp, 502bp, 661bp

and1840bp) were generated with OPD - 03
primer (Fig.4).

The Pome group accessions tested with
OPA 11 produced 7 monomorphic (408bp,
504bp, 688bp, 985bp, 1231bp, 2022bp and
2896bp) and 4 polymorphic bands. With OPB -
04 3 monomorphic (368bp, 545bp and 743bp)
and 6 polymorphic bands (368bp, 911bp, 987bp,
1045bp, 1213bp and 473bp) were generated.
OPC - 04 primer produced 7 polymorphic
bands (360, 413,454,531,824,842 and 1436bp)
Three monomorphic bands (276,972 and
1132bp), 11 polymorphic bands (339bp, 401bp,
448bp, 493bp, 500bp, 669bp, 768bp, 1387bp,
1841bp, 2000bp and 2122bp) were generated
with OPD - 03 primer.

s with RAPD markers in Silk group (AAB)

04 and OPC-04, the clustering pattern obtained in Silk group is presented below:




M1 -—-—-100 bp DNA Ladder

Figure 4. RAPD profile for Silk _grgu_p.-a ce -answith_priﬁier-OPD_03;,




of promising selections under
ftrials

mance of the three promising
NRCB Sel. 01, NRCB Sel. 02

ce of NRCB Sel. 01 was
rent for growth and bunch
all the seven locations tested.
es at shooting, time taken for
crop duration were non-

2). Though the performance -
was equally good in all the -
ted, the bunch weight was

(36.53) followed by NRCB

The performance of NRCB Sel. 02 (FHIA-01)
was significantly different in all the locations
for all the parameters studied which indicated

* that the performance of FHIA-01 is location

specific. Though the crop duration was
minimum at NRCB farm Podavur (350.68)
while it was maximum at Yercaud (396.61). The
highest yield (25.43 kgs) was obtained at

- Yercaud (Table 3). The performance of FHIA-01

was better at higher elevations as compared to

lowerelevations.

The performance of NRCB Sel. 03 (Saba) was
significantly different in all the locations for all

-the parameters studied. The crop duration was
‘maximum (394 69) at Gudalore and recorded
‘the maximum bunch (29.50 kg) weight. Sel. 03

could be recommended for higher élevations
equivalent to Gudalore conditions (Table4),
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cation of resistant donor to Banana
B.Padmanaban)

ng of Musa germplasm against
nacorm weevil.

ven Musa germplasm accessigns
) diploids (6 accessions), triploids
tetraploids (4) were evaluated for
¥ screening against corm weevil.
laboratory conditions, adopting leaf
aluation technique found that, none of
sioms were immune to banana corm
il. Feeding damage ranged from 6.69 to
20.13 and 4.04 to 14.82 per cent for
iploids and tetraploids respectively.
aying and development of eggs into
tality of weevils was noticed in
essions while no egg laying was
esistant accessions.

ng of Musa germplasm against
stem weevil.

Musa germplasm accessions
g to different genomic groups viz., AB
B (2), ABB (36) and ABBB (3) were
nst banana stem weevil adopting
technique under laboratory
Feeding percentage was recorded
£18.25 to 34.94, 15.76 to 65.73 and
percentamong diploids, triploids
respectively.

Mg of diploids against major

des (P.Sundraraju)
iploids were screened against major
wder field conditions as well as in
house conditions. The results

10 diploids were found to be free

r nematodes viz., R, similis and I1.
while for P. coffeae, Pisang, Mas,
Musa ornata and Cultivar Rose
Cincidence, Similar trend was
case of M. incognita having
diploid banana.

cultivated accessions collected
stern states under the INIBAP
been deposited with NBPGR,
t in-vifro conservation and

sions viz., FHIA-01 as suckers
i as cultures were supplied to

2. Crop Improvement Through
Conventional Breeding

(6.Sathiamoorthy, 5.Uma and R Natarajan)

Development of synthetic hybrids through
conventional breeding

To develop synthetic diploid, ten diploid male
par’en_ts with resistance to nematodes, Sigatoka
leaf spot and Fusarium wilt, were planted in the
field. .

A total of 650 crosses have been made with
different combinations among AA diploids.
The hybridised bunches are yet to be harvested.

Seeds obtained by erossing Rhodochlamys
(H5) with Musa acuminata (Pisang Jajee) and
reciprocal were sown and the seedlings arc
being evaluated.

3. Crop Improvement Through Non-
Conventional Approaches

(S.Uma, M.S.Saraswathi and
5.5athiamoorthy)

Open pollinated fruits of Pisang Jajee (AA) and
Athiakol (BB) were harvested at matured stage.
The seeds were extracted and were stored in
refrigerator. Initially the seeds were surface
sterilised using sodium hypochlorite (5%) for
minutes followed by mercuric chloride (0.1%
for 2 minates and sterile water rmsmgs
in between. Seeds were split opened
longitudinally to isolate the whitish mushroom
shaped embryos., Embryos were then
transferred to Colchicine solutions of different
concentrations viz.,, bmM, 7.5mM and 10mM
and kept in Orbital shaker at 100 rpm for 12 hrs.
Cultured on three different media viz.,
Murashige and Skoog (MS) (1962), Modified
MS Medivm (MMS) and Knudson C medium
(1952). '




In Pisang Jajee, hastened development was
observed at 10mM concentration in M5 and
MMS and 5mM in Knudson C medium while
others delayed development. But in case of
Athiakol, Colchicine treatment suppressed the
growth and development of embryos inall the
three media tried. " '

Cell suspension culture

Various expl&h’ts viz., callus, leaf explants

from in-vitro propagated plants, young leaf

whorls around meristems, scalps of actiy
multiplying shoot bud and male flower bud
Matti, Sanna Chenkadali and Anaikomba
diploids) were tried to standardise a prot
for development of cell suspensions in banas

Different concentrations of MS medi
with different growth regulator concentrati
have been used to establish banana |
suspension cultures

Table 5. Role of growth regulators on cell suspension culture.

- Picloram

'1'33.7;{) :

Nil

1028
1210 1396
Nil Nil
e
1.0 107.6 i
2.0 129.0 134.8
3.0 . Nil + Nil

Values represent the average of 5 experiments with 20 explants

Among the different conceritrations of MS
medium (full strength, half strength and 4
strength), half strength MS medium was found
suitable for cell suspension culture. The full
strength MS medium: killed the cells after
inoculation. Among the different growth
regulator concentrations, 2,4-D (1.0 mg/1) took
lesser time for the establishment of cell
suspension culture in both initiation materials
(Table 5). Higher concentrations of all the
three auxins were found harmful for the

cstablishment of cell suspensions. Phe
exudation hampered the establishme:
suspension culture and it has been suc
eliminated by frequent subculturi
addition of ascorbic acid (10mg / 1).

of Polyvinyl pyrolidone (PVP) had no
controlling the exudation of p
compounds. The establishment
suspension {rom scalps of actively
buds and male flower buds arc in proge




II. CROP PRODUCTION

ction Technology

dardization of Technology
Organic Banana Production-

nd Karpuravalli bananas, among
fertilization, application of 2.5kg
kg vermicompost + 1kg neem cake
iltry manure plant” at 3rd, 5th and
t planting significantly increased

- parameters during reproductive
It also significantly increased the

t, number of hands, total number
finger length and girth. However

_ application of inorganic fertilizer significantly

increased the plant height, girth, number of
leaves and leaf area as compared to organic
fertilizers.

Organically produced fruits recorded
significantly better quality as compared to
inorganic fertilizers applied fruits. Quality
parameters like T.5.S, acidity, total sugars and
starch were maximum in 2.5kg compost + 1kg
vermicompeost + kg neem cake + 2.5kg poultry
manure plant” at 3rd, 5th and 7th month after
planting followed by neem cake 2kg plant”
in cultivars Rasthali and Karpuravalli
respectively (Table 6).

t of organic manures on fruit quality parameters of Rasthali and Karpuravalli banana




Fig. 6a Effect of organic manures on height.

and girth of Karpuravalh and Rasthali .
banana
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Fig. 6b Effect of organic manures on to
no. of leaves and leaf area of Karpurav
and Rasthali banana
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rganic farming on plant parasitic
(P.Sundararaju)

d root sa_lhples collected indicated the
f four important nematode species
chus coffeae, Meloidogyne incognila,
nchus multicinctus and Heterodera
All the four nematodes were
lower in plants which received
udge @ 2.5 kg + vermicompost @ 1
ke @ 1 kg + poultry manure @ 2.5
I MAP as compared to the control
The root-lesion and root-gall indices
in control plants registering 4.0
tively.

Fig. 7. Effect of micronutrient application methods on
bunch weight of Karpuravalli

1.2. Studies on Micronutrients in
Banana

(K.J.Jeyabaskaranand S.D.Pandey)
Soil and foliar application of micronuirients
inbanana under high pH soil.

The effect of application of Fe on plant height,
pseudostem  girth, total number of leaves,
number of fingers per bunch and number of
hands per bunch banana was in the order of soil
application (1) > foliar application (2) > control
(0) (no micronutrients) in Karpuravalli. The
effect of application of Zn and B on the above
parameters of Karpuravalli banana was in the
order of foliar application > soil application >
control (no micronutrients). Soil application of
Fe with foliar application of Zn and B recorded
the highest bunch weight, which was 56 per
cent more over control (without micro-
nutrients) (Fig. 7).




Fig. 7a Karpuravalli banana applied with
micro-nufrients

1.3. Studies on Integrated Nutrien
Management System i n Ban
(K.J.Jeyabaskaran and S.D.Pandey)

Effect of cement kiln flae dust (CKFD) as

amendmentand source of potassium
Karpuravalli (ratoon)

The highest bunch weight was observed
recommended K + 0.5 kg CKFD/
in Karpuravalli (Fig.7a). The CKH
0.5 kg/plant recorded the highe
followed by 0 kg and 1 kg CKFD/p
titrable acidity decreased with increasin
of CKFD. The PBC-K at 0 kg, 0.5 kgar
CKFD/plant were 28.15, 29.00, and
cmol/kg.(M/1)", respectively.

1.4. Standardization of Nutritio
Requirements of Banana us
Soluble Fertilizers

(V.Kumar, M.M.Mustaffa and
K.].Jeyabaskaran)

The experiment was laid out in two
viz, Robusta (AAA) and NeyPoovan
nine treatments and three replica
treatments were imposed initial
observations were being recorded
experimentin progress. ‘



Postharvest Technology

Studies on Handling, Storage
and Processing of Banana

(CK.Narayana and M.M.Mustaffa)

Poovan fruits at full maturity were
sted and the effect of different post
treatments were studied at room
erature (RT) and Zero Energy Cool
wber (ZECC). GA 100 ppm treated fruits
at ZECC had the highest green life
ys) and yellow life (5 days) (Fig.8). The
5) was highest (35.41%) in RT control,
est in ZECC. Fruits stored in ZECC

re acidic than those stored at RT. The
total sugars increased and were
mum at the end of storage. The starch
sed towards the end of shelf life. The
its had significantly higher levels of

¢ acid through out the storage period.
ganoleptic score showed that fruits
in poly bags had higher quality than
e treatments in both RT and ZECC

i

Effect of postharvest treatments and
storage conditions on green life,
ife and shelf life of Neypoovan

Treatments

EYellowlife O Total shelf life

illy mature and BBMV affected
ches were harvested from farmers
yam. The fruits were dehanded,
ppm Bavistin for 10 min, packed
with polyethylene lining and
and RT. The TSS and acidity
00% mature fruits (Fig. 9). The
and TSS were more in BBMV
harvest but its increase during

storage was slow as compared to other
treatments. The BBMV affected fruits had the
highest TSS and starch contents. The acidity
was the highest at 75% maturity and the lowest
in BBMV' affected fruits. As the period of
storage at low temperature prolonged, the post
cold storage life of the fruits at RT reduced.
After 19 days of storage at 13.5°C, all the
treatments exhibited chilling injury symptoms.

(Fig. 9. Effect of maturity and BBMV infection

on shelf life of Poovan banana
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ii 75%maturity B 100%maturity 1BBMV |
The effect of maturity and BBMV infection on
quality changes of Poovan banana during
storage at room temperature (RT) was studied.
75, 100% matured and BBMV affected fruits
were stored at RT and the quality changes
showed a different trend. The TSS, acidity and
total sugars of BBMV affected fruits were
higher than non-affected fruits of 75 or 100%
maturity. The starch was the highest (25.2%) in
BBMYV affected fruits initially but it declined at
the end of storage life while the decrease was
maximum in BBMV infected fruits. The mean

‘ Fig. 10 Effect of Maturity and BBMV infection |
| on overall acceptability of Poovan

9.Point Score

No. of withdrawal

@ 75%maturity B 100%maturity DBBMV. |




values of organoleptic score for colour, flavour
and texture were maximum inmature or BBMV
affected fruits. The ripening behaviour
indicated that the ripening was faster in 100%
mature fruits followed by BBMV affected and
75% mature fruits (Fig. 10).

Tellachakrakeli banana were harvested at full
maturity and the fruits were dipped in 500
ppm Bavistin and stored at 13.5°C. The results

Fig. 11. Effect of transportation on
green life, yellow life and shelf
life of Tellachakrakeli banana

_ conditions of storage viz. RT and

showed that the TSS, acidity, total su
increased gradually and maximum con
were recorded at 10th day of storage. Thest
content decreased after 10 days of storag
low temperature (Fig, 11). Fruits ripened
after 5 and 10 days of storage thé
acceptable colour, flavour and texture
green life was 10 days at 13.5°C follow
yellow life of 3 days at RT.

A private entrepreneur expo
consignment of Poovan banana to UK
Thirukkattupalli. One sample of the s
simultaneously stored at NRCB und

observe their shelf life and quality c
results showed that under RT, 5.67% o
ripened within 9 days while 100% ripened:
days while at 13.5°C, only 22.5% fruits
on 9th day and 32.3% fruits ripened o
and 100% fruits ripened only on 18th
storage at low temperature. On
chilling injury symptoms were notice
stored at 13.5'C. Fruits had an yellow
days under both conditions. There
significant variation in the organolep
fruits stored at RT or 13.5°C after ripenit



Crop Protection

Insect Pest Management
(B.Padmanaban and P.Sundararaju)

¢h for natural enemies and new insect
tsof banana -
tomopathogenic fungi viz., white
muscardine, Beauverin bassinna (Balsamo)
emin (Std) (ITCC No. 5365.02), Beauveria
inrtii (Sace.) Petch (ITCC No.5366.02) and
muscardine, Mefarhizium anisopliae
etschnikoff) Sorokin (ITCC No. 5328.02)
isolated from banana stem weevil,
orus longicollis and the soil samples
ted from endemic areas of Tamil Nadu
mataka (Fig. 12).

ma fruit scarring moth, Adoxophyes
g (Walker) (Tortricidae: Lepidoptera), a
pest of banana was identified from Tamil
, India. This is commonly known as “Bell
(", infesting the cultivars such as
kshi (AAB) and Mysore (AAB). The
eds on the peel and affects the cosmetic

uit.

na stem weevil and grub infected
nopathogenic fungi:

artii (b) B. bassiana
oplige on grub (d) B. bassiana on grub

Chemical control methods for the
management of banana weevils

*Swabbing of Chlorpyrifos 0.06% over the

pseudostem at fifth month after planting was
effective against stem weevil. Sucker treatment

+ with Monocrotophos prior to planting and soil

application of Carbofuran 40g/plant at 5th
month after planting was effective against corm
weevil damage.

Evaluation of banana pseudostem trapping

A maximum of 6.0 and a minimum of 1.0
weevil/trap/week was recorded in the field.
Trap catch was high during 3rd to 6th and 41st
and 45th standard weeks. 95% of the weevils
trapped were corm weevils.

Identification of suitable management
method for Banana fruit scarring beetle

A survey was undertaken in the endemic areas
of Nadia and 24-N Parganas districts of West
Bengal for control of fruit scarring beectle,
Nodostoma subcostatum. Banana fruit scarring
beetles were collected to determine sex ratio
and ratio of colour morphs. Volatiles of banana
fruit scarring beetle, body washes and leaf
washings were collected in organic solvents for
GC-MSanalysis.

Evaluation of plant products against
0. longicollis under laboratory conditions.

Root extract of Acoras calamus (2%), leaves of
Vitex negundo (2%) and nuts of Terminalia
chebula (2%) caused 100% mortality of banana
stem weevil in 24hrs, 96hrs and 96hrs
respectively.

Evaluation of aggregation pheromone of
bananacorm weevil

Aggregation pheromone (Cosmolure) was
studied under field conditions. Maximum
population of 26 weevils/ two traps/ week was
recorded during 2nd standard week of 2002
and declined during 9th week (15
weevils/trap/week) and subsequently
reduced to 2.5 weevils/ trap/week during 52nd
standard week. Four peaks were recorded
during 2,731 and 36th standard weeks in
Mahadevpura, Karnataka while a single major
peak during 23rd standard week was observed
in Sirumalai. Female weevil catch was higher
than the males.




Entomopathogenic Nematodes
{B.Padmanaban and P.Sundararaju )

Among the eight isolates (Ad, Mrl, Mdr, In, Pr, .

5i, Na and Ks) evaluated against banana stem
weevil, * minimum (12.5%) and maximum

(50%) morality was recorded on second day,

after inoculation (DAI). In Na, maximum
mortality of 100% was attained on 6th DAI
followed by Tm and In on 9th DAL Mortality
was recorded from 6th and 7th DAI in the
treatments Pr and 5i. The nematode isolates
collected from weevil endemic areas revealed
the presence of symbiotic bacteria.

TTP isolate was evaluated against adult and
grub of BSW, under laboratory conditions @25-
150 infective juveniles/ grub or adult weevil. In
the adult, mortality was recorded from 3rd, 4th
and 5th day in the treatments with 125-150 []'s
and 251]'s /weevil respectively, whereas, the
grub mortality was recorded from 1st, 2nd, 3rd
and 4th day in the treatments with 125-150, 100,
75 and 25-501]'s / grubrespectively.

Entomo_pat_hogenic____ Fungi: 'Laboratory
bioassay to assess the pathogenicity of
entomopathogenic fungi to BSW

(B. Padmanaban and R. Thangavelu)

A laboratory bioassay was developed to
measure the pathogenicity of fungi, Beauveria
bassiana, B. brongniartii and Metarhizium
anisopliae to stem weevil. The fungi assessed
against grubs/adults were both conidial
suspension and toxins at 25°C and 100% RH.

The white muscardine fungus, B. bassiana
was more effective than the other two fungi
B. brongniartii and M. anisopliae. In the crawling
method, B. bassiana and B. brongniartii
registered the maximum mortality of 73.3 to
76.6 per cent, whereas, only 46.6 per cent
mortality was recorded on M. anisopliae. In the
conidial suspension trecatment, maximum
mortality of 83.3 per cent was rccorded in B.
brongniartii followed by Metarhizium anisopliae
and B. bassiana, 41.6 and 37.5 per cent
respectively. In the toxin treated leaf sheaths 8.
bassiang and M, anisopliae registered mortality
to an extent of 37.5 and 45.8 per cent
respectively whereas, B. brongniartii indicated
only 16.6 per cent mortality on 4th day after
inoculation. '

Laboratory Evaluation of EPF against Ba
Corm Weevil

(B. Padmanaban and R. Thangavelu)

. Theisolated fungisuch as Beauveria bass
B. brongniartii and M. anisopliae was evalual
adopting Crawling and insect dip methad
the crawling method, Beauveria bas
recorded maximum mortality of 62.0% whe
B. brongniartii upto 100% and M. anisopliae3

Conidiospores and toxins of Beauveria buss
and conidia of M. anisopliae were evalua
dipping insect in the solution for 10 sec
Beauveria bassiana (Condiopores) indi
mortality from day one, whereas, Bea
bassiana (Toxin) indicated mortality
seventh day onwards.

3.2. Studies on Banana Nematod
and their Management

(P.Sundararaju, B.Padmanaban and
R.Thangavelu) '

The penetration potential and devel
stages of root-lesion nematode, Pra
coffeae in banana were studied
susceptible cultivars viz., Nendran {
Poovan (AAB).

The percentage penetration of both
and M. incognita was faster in cv. Nendt
in Poovan. The time taken by the n
nematode for its penetration into th
banana was 48 hrs. in cv. Nendran wi
72 hrs.in cv. Poovan. Root-knot nemat
48 hrs. for its effective penetration into
of Nendran (Fig. 13). The d
developmental stages of nematodes
observed in roots indicating faster
the multiplication of nematodes w
favoured incv. Nendran thaninPoo

Fig. 13. P. coffeae inside banan




Blochemlcal parameters like tannic acid
wl), sugars, amylase, cellulose, protein
chlorophyll were analysed in 28 banana

eessions. The activities were high in Gros

ichel and low in FHIA 23 while the remammg
onpar witheach other.

- A new nematicide, Cadusafos 10 G applied
and 10 g in two applications resulted in
nificant reduction in the nematode
lation and increased plant growth
ved by Carbofuran and Econeem. The cost
efit ratio was cheaper in Cadusafos 10 G as
ared to Carbofuran 3G and other
ents.

gnificant reduction in root-lesion
tode population with significantly

ased vield was noticed in the Nendran

a field where Tugetes sp. was grown as an
op (Fig. 14) followed by Monocrotophos
dip treatment. Maximum nematode
tion was recorded in untreated control
nafarmer's field.

Thgetes intercropped with banana

tent of banana nematodes by using
agentsin banana

endophytic fungus isolated from 12
ons was identified as Fusarium spp.
it bioefficacy on P. coffeae and M.
was tested under in-vifro

mns. The nematicidal effects of
ytic fungi on P. coffeae and M.

ita juveniles increased with
ing exposure period to the culture

t bio-control agents namely
wees lilacinus, Verticillium  lecanti,
wonas fluorescens and Bacillus subtilis
d in Rasthali. They were very

effective in reducing the nematode
population and increased the plant growth
as compared to Carbofuran and neem cake.
Number of roots, root mass and healthy
roots - were maximum in all the
bio-control agents tested plants. However
Pseudomonas fluorescens was the best among
all bio-control agents tested. Carbofuran
{reatment was on par with other bio-control
agents but the use of bio-control agents were
economical and ecofriendly as compared to
chemical nematicides application.

Fig. 15. P.lilacinus parasitized eggs of
root-knot nematode

% Reported for the first time a natural
nematode egg parasitic fungus, Paecilonyces
lilacinus on root-knot nematode,
Meloidogyne incognita infecting ornamented
banana, Ensete glaucam (Fig. 15).

3.3. Studies on Fungal and Bacterial
Diseases of Banana and their
Management
(R.Thangavelu)

Studies on wilt disease of banana
Report of a new disease in banana

A new disease with wilt like symptoms was
observed in Rasthali banana in a farmer's field
at Thirukattupalli of Thanjavur district, Tamil
Nadu. The symptoms observed were
longitudinal splitting of pseudostem,
yvellowing of leaves and brown patches of
rotting in the corm. The rolting of psudo stem
sheath was observed due to the growth of
fungus mycelium. The incidence of the disease
was 30 per cent. The fungus was isolated and
Koch's postulate has been proved under pot
culture condition. The fungus was identified as




a member of the family Tricholamataceae of
Basidiomycetes by DNA sequencing,.

Screening of botanicals and antagonistic
organisms against Fusarium pathogen under
lab condition ' :

Among 50 botanicals screened initially against
FOC under in-vitre conditions. Three botanicals
were found to be effective in inhibiting the
mycelial growth of the fungus. Maximum pet
cent inhibition of mycelial growth (87.7%) over
control was recorded by Solanum sp. at 50 %
concentration.

Among different fungal (Trichoderma spp.)
and bacterial (Pseudomonas spp. and Bacillus
spp.) antagonists, the fungal antagonist
Trichoderma isolate 2 recorded 60 per cent
reductionin FOC growth over control.

Studies on the management of Sigatoka leaf
spot diseases

Petroleurn oil and plant extracts as foliar spray
for the management of Sigatoka discase in
Nendran (AAB) and Robusta (AAA) cultivars
indicated spraying of oil alone and in
combinations with half the dose of fungicides
offectively reduced the Sigatoka leaf spot
incidence at vegetative, shooting and harvest
phases. The per cent reduction over control
ranged from 5593 to 96.86 per cent in cv.
Nendran and 60.85 to 85.90 per cent in
cv.Robusta. Generally good control of the
diseasc and higher value of YLS-0 were
achieved by mixing and spraying the Oil 5%
with the half the dose of any one of the
fungicides tested such as Propicenazole,
Carbendazim, Carbendazim + Mancozeb.

Field experiments on the evaluation of bio-
control agents and botanicals on the incidence
of Sigatoka disease.

The effect of different bio-agents such as
Trichoderma viride, Pseudomonas fluorescens and
Bacillus sp. and botanicals such as Solanuit sp,
Jatropha sp. and Emblica sp. on the incidence of
Sigatoka leaf spot discase in cv. Robusta was
studied. The bio-agents (10° cfuor cells/ml) and
botanicals extract (50% conc.) were sprayed 4
times at 6 months after planting at 25 days
interval resulted significant reduction in

disease severity as compared fo co

Spraying with Trichoderma viride recor

maximum reduction in disease sev
followed by Pseudomonas fluorescens

" botanicals such as Solanumn sp., Emblica sp
- Jatrophasp.

Isolation and screening of native antago

against Erwinia spp. isolate under in-vitro.

‘The Erwinia spp. causing rhizome rot i

isolated and its pathogenisity was piol
under pot culture condition. In additi
bacterial isolate was confirmed by El
microscopy and bio chemical studies.

Rhizosphere soils from both infeste
non-infested area were collected and by
dilution, bacteria were isolated. By duale
plate technique two effective bactl
antagonists were identified which res
the development of Erwinia pathogen ur
vitrocondition.

Evaluation of antagonists and botan
against crown rot under in- vivo conditi

Botanical Solamwm sp. and two sira
Pseudomonas fluorescens and Tr‘ichbdem
were found effective against ci@
pathogen under in-vitro and in-vivo condit

Besides, first time cigar end rot di
observed in Ney Poovan -variety

~ pathogens involved were isolated (F

Fig. 16. Cigar end rot disease in |
banana




1. Studies on Viral Diseases and
their Management

(R.Selvarajan)

ey
incidence in Trichy district was 21.8%
il 24.6% in cultivars Nendran and Robusta
ectively. There was a slight decrease in
dence as compared to previous year. BBMV
dences was observed in Sirumalai hills in
puravalli and Virupakshi. Secondary
ad of BBTV was noticed in tissue culture
ana plants supplied by Tamil Nadu
mment under Hill banana rejuvenation
1e. Maximum 73 percent BBTV incidence
tecorded in one of the villages in Tower
hills, In Kolli hills, dual infection of
and BSV in Poovan and Hill banana was
ted and was confirmed by PCR technique.
rence of banana streak has been recorded
accessions maintained at Kovvur, Al
the incidence of BBMV in Amritpani
a in West Godhavari district has also
onfirmed by RT-PCR.

ionof BBTV antiserum

virus was purified by differential
ugation and density gradient
fugation, resulting in partially purified
ation. The purified preparation was
t -20°C in small volumes required for
ection and White hens were immunized
e virus. Test bleed was taken after a
om last injection and its titre was tested
5A and DIBA. The titre of the antiserum
1000in DAC-ELISA. The DIBA technique
nd better than ELISA. The insoluble
lor was developed only in positive

(Fig.17).
of BBTV isolates by PCR technique.

ected samples were collected and
received from different states of India
or detection. The primers designed
ification of BBTV DNA component 3
ed to detect the virus from the samples.
set has amplified the viral genome
it 3 in all the samples but not in
lants (Fig. 18).
of BBTV inaphid by PCR.
aphids (Pentalonia nigronervosa)
om healthy plants were transferred

d plants and allowed to feed for three
15.The total DNA was isolated from

; ol
1. Buffer control 2, BBTV infected var. Kothia 3. BBTV infected
var. Yirupakshi 4, Healthy (Kothia) 5. Healthy (Virupakshi)
Fig. 17 Detection of BBTV by Dot Immuno
Binding Assay (DIBA) using chicken antiserum

B 9 10 11 12 M

1: Healthy Robusta (TN} 2:Namarai (Kolli lﬁils,TN) + 3 Virupakshi
{(Sirumalai, TN); 4:Robusta (TN); 5:Monthan ({Qrissa);
G:Alpon(Bihar) 8: Musa ornafe [TN); %Anuwitpani (Kovvur, AP); 10:
Healthy,Grand Nain (Maharastra);  1Llinfecled, Grand Nain
[Maharastra); 12:Healthy, Virapakshi; M:Markers 1 kbladder

Fig. 18 Detection of BBTV component 3 in
samples received from different parts of India

aphids after feeding. The cp gene primers were
used to amplify the virus from the DNA
isolated from the aphids. Amplicons was
present only in inoculam fed aphids but not in
aphids on healthy plants. The DNA isolated
from the aphids was run in the agarose gel and
two extra bands were detected only from the
aphids which acquired the virus, but not in
healthy aphids.

Dot blottechnique for detection of BBTV

In order to develop non-radioactive probes
for BBTV, the NA probe was synthesized using
DIG-High prime labeling kit of Roche
Diagnostics. Amplification of DNA 3
component of BBTV was done from the clones
of anisolate. The probe was made only from the
amplicons from the cloned product. For dot-
blot technique, the DNA isolated from infected
and healthy samples were immobilized onto
positively charged nylon membrane using
blotting apparatus. After immobilization the
membranes were baked at 80°C for 2 hr
Membranes were pre-hybridized and
hybrid.7ed as per standard protocol. After
blocking #nd antiserum reactions the
membranes were exposed to luminescent film




and developed. Only the infected samples were
positive (Tig.19). This technique is more
sensitive than PCR and DAC-ELISA.

# Positive @ Latent infection ONegativc

Fig. 19 Dot-blot technique for defection
of BBTV

Detection of BSV by PCR

The banana streak virus was detected by PCR in
varicties such as Poovan, Nendran, Monthan,
and Karpooravalli. Among clones having B
genomes tested, 5 were positive and three were
negative. One tetraploid and a diploid were
positive. Three clones had BSV integrants. Out
of five hybrids tested, 4 were positive while
symptomless FHIA-01 and Saba werencgative.

Duplex PCR

Two DNA viruses viz., BBTV {(single stranded
DNA) and Banana Streak (double stranded
DNAj} virus belonging to Para retrovirus were
detected by duplex PCR technique. For BSV,
the primers have been designed to amplify 500
bp product and for BBTV, the primers were
designed for DNA component 3 approximately
1 kb, with equal annealing temperature for the
virus, Poovan infected with both the viruses
was positive in duplex test.

Production  of virus free plants through
meristem tip culture

Meristems dissected from plants positive for
BBMV in DIBA were used. The meristematic
dome along with one or two-leaf primordia
were dissected in Robusta and Nendran
bananas and were transferred to tubes
containing modified MS medium. The
mortality of meristemn was more and the
experimentis in progress.

Isolation and characterization of endophy
conferring resistance against viruses

Plants having high vigor and no apparent
symptoms were selected for isolati
endophytes. Fungal species such as Fuw
spp., Aspergillus spp and Penicillium sp
isolated as endophytes. The predo
endophytic fungus was Fusarium
Endophytic bacteria were isolated ang
cultured from internal corm tissues.
identified as Pseudomonas fluorescens ba
fluorescence emitting, oxidase,
utilization and catalase test. Antisern
raised against bacterial endophytes in chi
The antiserum detected the heat-killed
and live cells of bacteria in ELISA and
The antiserum titre was 1:1000 in ELIS!
Ig¥ was also isolated from egg yol
puritied by ammonium sulphate precip
method and it gave positive reactit
Pseudomonas  fluorescens. The prese
endophyles in different parts has beent
ELISA. The effect of these endophytesis
tested against viruses.

Changes in Macro and Micronutri
Virus Infected Banana Plants

(R.Sclvarajanand K. J. Jeyabaskaran)

Bunchy top virus infected Virupaks
mosaic infected cultivars viz,
Robusta, and Ney Poovan and banana
badna virus infected Poovan were
along with healthy samples for
micronutrients. The sample was coll
the third leaf of 6-7 months old plant
was two fold increase in K content in Bl
BBMY infected Virupakshi, Nendr
Robusta respectively while an opp
was noticed in BBMV infected Ney
cultivar, There was no significant diffe
N and P in all the cultivars. Mg col
significantly lower in virus-infected p
respect to Ca; there was no differenc
significantly less in BBMV affected
while it was more in BSV affected |
There were no changes in micronut
asFe, Cu, Mn and Zn in virus-affected




Blemishes were also less in covered bunches.

NATP Projects

tainable Management of Plant
jodiversity
:Uma and S.Sathiamoorthy))

Observations on Sigatoka leaf spot
incidence indicated that 3 suckers/hill
recorded the least incidence while the
maximum was in conventional planting
system. However, nematode population was
high in 3 suckers/hill followed by 2
suckers/hill and was the least in paired row
system.

dsurvey was conducted in Andhra Pradesh
| Orissa states which resulted in
e collection of 28 accessions namely
liodochlamys section (1), Musa balbisiana wild
| Musa ornata (1) and local cultivars of

ecific origin (25). From the NBPGR
ional station, Cuttack, collected 17
5510NS.

from Andaman Islands, 23 accessions were
ed covering the areas Jirkatang forest,
gutan, New Wandoor, Hasmathabad,
chibasti, Chouldhari forest areas, Mount
, Rut Island, Ogragunj, Sippighat and
From western ghats of Karnataka, 7
pssions were collected. Characterization of
ccessions under pre NATP and 50
sions under post NATP have been
mpleted.

far, 209 accessions have been deposited
NFICR at NBPGR, New Delhi for in-vitro
rvation along with passport data.

grated New Production System

ananas for Export and Domestic
alt

dey and S. Sathiamoorthy)

rwetland system of cultivation modified
density planting with Robusta cultivar
that planting 3 suckers/hill with 75%

K fertigation (150:30:225¢
plant/year) (Fig. 20a) and paired row
ith 100% N and K fertigation (200g N,

nd 300g K) recorded maximum plant
Flowering was 2 weeks earlier in

row system (Fig. 20b) as compared to 3

'hill (Table 7). Significant differences in

eight were observed among fertigation

00% N and K fertigation recorded the
unch weight (18.60 kg) however the
system has noinfluence. In 50% N and

on, bunch development and filling of

Were poor.

covering resulted in uniform and
- light green colour of fruits as
to uncovered bunches (Fig. 20c).

3

c) Bunch covering

Tl

b) Paired Row System  d) Packaging for export
Fig. 20

Both density and fertigation levels had no
influence on 'green life' and 'vellow life' of
fruits. However, physiological loss in weight of
fruits was lowest in 50% N and K fertigation
under paired row system. The T.S.S. and total
sugars were the highest in T5 treatment (100%
N and K in 3 suckers/hill) at unripe and ripe
stages. The overall organoleptic acceptability
was best in lower fertigation levels within
paired row system and 75% N and K fertigation
levelin 3 suckers/hill. '

The paired row system of planting at a
spacing of 1.2 x 1.2 x 2.0 m (5,200 plants/ha)
with 100% N and K fertigation (200:30:300g
NPK/plant/year) was highly economical with
a high cost - benefit ratio of 2.02 followed by 3
suckers/hill with 75% N and K fertigation
(1.74).




Table 7. Effect of density and fertigation on flowering, harvesting and bunch weight of
banana

' 351.35
360.83
356.09

D1 - Paired row Systé.m : - 50% N and K fertigation
D2 - 3Suckers / hill - 75%
' - 100%

Reduction in Post Harvest Losses of S Propiconazole 0.1% treated fr

- — egetables ZECC conditions recorded a gr
(M.M Mustaffs) days with 5 days as yellow life

shelf life of 15 days in Karpurava
% In cultivars Nendran and Robusta, fruits Rasthali, itwas 9,3 and 12 daysr
with a pof‘:tlo.n. ol pgd.uncle 78 suatiomin The shelf life of Putriscine 12 m}
polybag significantly increased the green i s e =l _
: ; Rasthali fruits was 31 daysasa
life up to 13 days over other treatments. _ i
S . : (19 days) under cold storag
Vegetable oil (0.5%) treated fruits extend the (135" (f) The incressevastl
shelf life by 13 days with highest peel ) ey 1
chlorophyll, minimum physiological loss in - Use of ethylene scrubbers usi
weight (28.5%) with high pulp peel ratio carrier extended the shelf |
(2.73). ' banana by 22 days under ZE
against 12 days without ethy
and theincrease was 80% ove

Under zere energy cool chamber conditions
(ZECC), the green life was 15 days which
was 25% more as compared to 12 days in = Foam sheet packaging of

control. thickness) under ZECC cond




18 days and 15 days storage as against 13
and 11 days under control without any
packaging in Rasthali and Karpuravalli
bananas, respectively.

Robusta, Rasthali and Karpuravalli banana
bunches packed with foam sheets recorded
1-5% mechanical damage during transport
- with a reduction in transport losses by 25%
as compared to control. Banana hands
packed in carton boxes showed less
transport and impact losses (1-5%) as
compared to control in Rasthali and
arpuravalli bananas.

e bio-control agents and anti-oxidants
reduced the microbial losses due to
nthracnose disease caused by
lletotrichum musae. The bio control agent
tichoderma viride (8%) extended the shelf
fewithout spoilage up to 22 days as against
12 days in control. This technology could be

seful for the export industry for the control
[ post harvest diseases and marketing of
anic bananas.

sation of Cement Kiln Flue Dust
D) and Distillery Effluent (DE)
Potassium Source in Banana
uction

abaskaran and 5.D.Pandey)

y Poovan, application of CKFD and DE
60 per cent recommended K (as KCl)
ed the highest bunch weight (Fig. 21)
was 25 per cent higher than that of
l. Application of CKFD + DE produced
re yield with saving of 40 % K fertilizer
enerated Rs. 31,450/ha as additional

puravalli, application of DE with 80 %
ended K as KCl increased bunch
(33 % more) over control. Integration of
d DE produced an additional profit of
00t0 31,750 per hectare.

imum PBC-K of 87.5 cmol kg-1.(M/1)-
observed in the treatment CKFD + DE
00 % recommended K, at 11 MAP.
tion of both CKFD and DE at the above
the soil maintained highest potential
- capacities of soil for K (PBC-K),
out the crop growth period as
od to CKFD alone, DE alone and

Fig. 21 CKFD + DE on bunch weight of
NeyPoovan banana

"Standardization of Processes for
Product Development, Value
Addition and Waste Utilization in
Banana And Plantains"

(C.K.Narayana and S.Sathiamoorthy)

a. Study on the change in physico-chemical
composition of wine during its preparation

=
and aging

Poovan and Robusta wine was prepared by
inoculating the clarified, sterile juice with wine
yeast and incubated at 24-26'C. The changes in
its composition during primary fermentation
and aging up to six months were studied. In
Poovan wine TSS reduced from 24 to 10.8" Brix
and in Robusta wine from 23 to 9.53" Brix in first
5 days of fermentation and there was not much
reduction in the TSS in both wines
subsequently. The acidity increased in Poovan
and Robusta during primary fermentation.
During aging it reduced initially and
subsequently increased in Poovan, while in
Robusta it decreased continuously upto six
months of aging. The total sugars also reduced
after 5 days of initial fermentation and further
decreased till six months. The rate of




fermentation was faster in Robusta than b. Study on the physico ~ chet

Poovan. The alcohol content on 5th day of composition of powder from diffe
fermentation was 12.53% and 12.97% in Poovan varieties of banana

and Robusta respectively. The organoleptic :
score for colour was better in Robusta wine

after 6 months of storage. The clarity, taste and |
body showed a decline during storage up tosix

months. =

Banana powder from seven comme
varieties were prepared as per the proce
developed and were analyzed for f
physico-chemical composition inc
minerals and the results are presented.

Table 8. Chemical composition of banana powder

¢. Study on the effect of dilotion of clarified sugars decreased during storas
banana juice on gquality changes of months. The pH was 4.17 in 30%
Karpuravallinectay during storage in 50% juice level. The clar’i-ty

1 1 OF o= e
The clarified Karpuravalli banana juice was more innectars with 30% juice lex

diluted with 70,60 and 50% water before 50%. The cla‘rit_y (ilecreased Wi'th_l
making the nectar. The TSS, total sugars and storage period. The organoleptic
acidity of nectar increased significantly with showed that the:colour, ﬂa‘fg
increase in the level of clarified juice content. and faste scores; were betiet
The wvalues of acidity increased, while total thatters




Isolation and Identification of
ieromones of Banana Stem Weevil,
Odoiporus Longicollis

(Coleoptera : Curculionidae)

SYadav, B. Padmanaban, A.R.Prasad,
undararaju and B.Krishnakumari)

olated and identified the pheromone of

nana stem weevil, Odoiporus longicollis as sex-
eromone. Gas Chromatography and Electro
ntennogram Detector (GC-EAD) studies
cated that the pheromone comprises of few
imponents. Dispensers were developed and
e synthesized pheromone components were
aluated under field conditions using funnel
Results indicated that the weevils were
racted to the synthesized pheromone lure.

Fig. 22

lopment of Diagnostic Kit for
Infecting Bananas and
ins in India

varajan)

R based detection of the BBTV for
g banana plants has been developed.

Oligonucleotide primers were designed based
on published sequence of the open reading
frame {ORF) of DNA 3, which encodes wviral
coat protein of approximately 20 kDa. A
protocol has been standardized for detection of
BBTV based on PCR. This technique was more
precise, highly efficient than direct antigen
coating ELISA. Fifty Hill banana samples
collected from the farmer's field of lower Palani
hilis supplied by Tamil Nadu Government
under Hill banana rejuvenation scheme were
tested by this technique. None of the samples
amplified the 526 bp PCR product which
confirmed their freeness from BBTV.

I.C.A.R. Adhoc Projects

Physico - Chemical and Structural
Characteristics of Banana
Pseudostem Fibre

(5. Uma and V. Kumar)

The fibre yield was found to be higher (0.8303
and 0.4121 %) in machine extracted than by
hand extraction (04537 and 03148 %) in
commercial cultivars and wild balbisiana
groups. Moreover, the hand extracted fibre was
more brighter with better quality than machine
extracted fibre,

Among the different bleaching agents tried
ethylene diamine tetra acetic acid (EDTA),
hydrogen peroxide, sodium carbonate - and
chlorinated lime, chlorinated lime at 0.75%
produced better quality and lustrous fibres
than other bleaching agents. The treatment was
found better irrespective of the varieties tried.

The fibre yield, cellulose, lignin, moisture and
brightness were analysed in different genomes
under both machine and hand extraction
methods.
Fibre yield - 0.114t01.191%
Cellulose 47 82t067.64%
Lignin 8.00to14.00%
Moisture content 3.19t07.35%
Brightness 60.81t086.26%

"Pre and Postharvest Technologies
for Export Quality Rasthali and
Neypoovan Bananas"”
(C.K.Narayana)
Effect of bunch covering on yield and yield
parameters of NeyPoovan banana
Immediately after emergence of last hand,
the bunches of NeyPoovan banana were




covered with 100 gauge polyethvlene sleeves

(1.25m X 0.8 m) having 2%, 4% , 6% ventilation

and control. The ransluecent white coloured

bunch covers with 6% ventilation was

optimum for obtaining the highest yield. Finger
parameters and harvest index were

significantly higher in 6% ventilation as

compared to other treatments.

b, Effect of bunch covering and posi-harvest
treatments on physiological and biechemical
changes Ney Poovan banana during storage at
13.5°C ‘

Fully matured (100 days after flowering)
bunches of Ney Poovan banana covered with
bunch sleeves were harvested and different
post harvest treatments were imposed after
dehanding. The results indicated that the PLW
(%) was lowest in 6% vented polysleeves while
control had the highest PLW (16.00%) after 21
day of storage. The pulp to peel ratio, moisture

The following were the treatment combinations:
Control (T1)
Control + Hotwater + KMn(O4

content, TSS, total sugars and acidity v
lowest in 6%-vented polysleeves while
starch content was the highest, The colour
of the fruits in 6%-vented polysleeve
higher than other treatments during stora
to 35 days. The ripening (%) was lowest d
storage in 6%-vented polysleeves. The ;
life was 35 days in all treatments exceptc
while yellow life was highest (4 days) i
vented polysleeves. Control had lowest
life (22 days).

¢. Effect of pre-harvest nutrient spray and
harvest treatments on physioloegical
biochemical changes of NeyPoovan by
during storage at 13.5"C

Pre-harvest nutrient sprayed bunches
harvested at 75% maturity (90 days f
date of flowering). After harvesting, b
were dehanded, and different postt
treatments were imposed as below.

1% KS0, - 6weeksafter flowering + Hotwater + KMnO, (T2)

1% K50,
2% K80,
2% K50,
1% Urea
1% Urea
% Urea
2% Urea
1% Borax
1% Borax
2% Borax

2% Borax

The results showed that T3, 15, Te, T7, T8,
T10 and T13 had 42 days of green life at 13.5'C.
After shifting to RT the treatment T4, T11 & T13
had 3 days of yellow life while others had 1-2
days of yellow life. The total shelf life was the
highest (45 days) in T13. On 42nd day the PLW,
pulp to peel ratio, moisture, TSS, pH, total

10 weeks after flowering +Hot water + KMnO, (T3)
6 weceks after flowering + Hot water + KMnQ, (T4)
10 weeks after flowering + Hot water + KMnO, (T5)
6 weeks after flowering +Hotwater + KMnO, (16)
10weeks after flowering + Hotwater + KMnQ, (T7)
6weeks after flowering + Hot water + KMnO, (T8)
10weeksafter flowering + Hot water + KMnO, (T9)
6 weeks after flowering + Hot water + KMnO, (T10)
10 weeks after flowering +Hot water + KMnO, (1'11)
6 weeks after flowering + Hot water + KMn(3, (T12)
10weeksafter flowering + Hotwater + KMnQ4 (T13)

sugars and acidity the were lowestir
starch was the highest. The
quality score showed that the qua
best in T5 . Therefore, it was concl
treatment (2% K,SO,, 10 WAF)
treatment for obtaining better
storage life and quality in NeyPoo




veloping Sigatoka Leaf Spot
istant Bananas Through
yploidy Breeding
Uma, 5.5athiamoorthy and M.S.Saraswathy)

ploration was conducted in Tamil Nadu and
rala and collected six diploid cultivars of AA
AB genome.

wurce of explant for better callus induction

evaluated. Of the four explants tried for

lus initiation, leaf scalps and male flower
swere found to be the best.

growth regulator combination of BAP and

ram was suitable for callus induction. The

bination of BAP and Picloram produced
able callus.

oy onstratitjr_k of In-vitro

ma and R.S.Selvarajan)

ey for high yielding virus free mother
plants of commercial cultivars has been
under taken in Tamil Nadu, Kerala and

e

L

Mother plants with desirable traits were
identified, virus indexed and brought to the
NRCB field mother block.

Protocols have been developed for mass
multiplication of commercial varieties
belonging to the group AAA and AAB.

Plants of cv. Grand Naine have been
multiplied and supplied to BRS, Kannara,
Kerela for their performance.

Trails have been carried out at NRCB Trichy
and Banana Research Station, Kannara,
Kerala for evaluating the performance of
conventional suckers over virus indexed
tissue culture planting materials of banana
and results indicated the superior
performance of wvirus indexed tissue
cultured bananas over conventional
suckers.

S In-vitro multiplied virus indexed plants

have better yield potential.

. Use of healthy planting material prevents

the spread of virus diseases.

% Reduces the disease spread into non-

conventional areas of banana.

10 Evaluation of indexed, conventional and virus affected Bananas cv. Karpuravalli




Collection, Characterisation of
Bananas and Plantains in North
eastern India (INIBAP, France)
(S.Uma and R.Selvarajan)

A Totally 4 explorations were undertaken in

North-Eastern states of India covering
Assam, Arunachal Pradesh, Meghalaya,
Tripura, Mizoram, Manipur and Nagaland.

Totally 119 accessions have been collected
both wild and cultivated including new
species. During the course of establishment
29 accessions have beenlost.

- Four new species were identified in India

viz., Musa rosiacea, Musa sanguinea, Musa
atirantivea and Musa ornata.

Ensete glaucum dwarf (Sai Su) has been
identified in India for the first time.

NRCB has identified and reported for the

first time the occurrence of a natural

tetraploid (Bhat Manohar) of ABBB

genomic status. This has been i
from the forest of Assam and /
Pradesh,

% 54 accessions has been characteris
traits morphologically and up
database,

%. 42 accessions have been evaluates
important traits such as crop d
pseudostem height and vield att
number of hands, number of fr
fruit weight(g). Evaluated agair
abiotic stresses and fertility status.

% Using Musa Germplasm Inf
System (MGIS), passport data
accessions and complete cha
data for 290 accessions along
photographs have been update
global database network.

62 accessions have been sent to I
Delhi for in-vitro multiplication
submission to ITC, Belgium.




fraining,

Fig. 23

Detection of BBTV using polyclonal
antiserum by DAC-ELISA technique has
. been developed. Multiplex or Duplex PCR
for detection of dual infection and Dot blot
assay using non-radioactive (NA) probes
has been developed for detection of DNA
viruses of banana.

hiticipation in Exhibition/ Farmer's Meet
| Farmer's Meet

Front line Demonstration was organized
by NRCB in collaboration with Additional
Director of Horticulture, Govt. of Tamil
Nadu, on 2™ April 2002 at Karur.
fEiI._S.Sathiamoorthy, Director, NRCB
participated and explained the various
activitics of NRCB to farmers (Fig, 24).

Fig. 24

50 farmers from Karaikal sponsored by the
dditional Directorate of Agriculture
National Horticulture Board for
echnology Development, and Transfer for
omotion of Horticulture Government of
ondicherry visited NRCB on 18 July 2002

| Technologies for varicus value added
. products from banana were transferred to
14 potential entrepreneurs through

Fig. 25

Dr.C.K.Narayana and Shri P.Ravichamy
attended the conference organized at Indian
Food Park and arranged an Exhibition on
Value added banana products at
Virudunagar on 29" December 2002,

Ms.M.5.Saraswathi, Shri. Ramajayvam and
Shri P.Ravichamy attended the conference
organized at M.SSwaminathan Research
Foundation on the occasion of “National
Fair on Women Scientists and
Entrepreneurs and shaping India's
Biofuture” held at Golden Jubilee Biotech
Park, Chennai, during Jan.7 - 8, 2003 and
arranged an exhibition depicting the
technology related to Banana value

Fig. 26 Dr. M.S. Swaminathan, Chairman
MSERF, Chennal, visits NRCB Stall




added products. Around 600 farm  on 7" and 8" Feb. 2003. Shri.Jeevan
women/entrepreneurs visited the Hon. Minister for Agriculture, Gov
exhibition stall. Dr. M.5. Swaminathan, - of Tamil Nadu visited our stall du
Chairman MSSRF, inaugurated the - occasion (Tig. 27).

exhibition. '

5. Participated and exhibited Banana value
added products at Anbil Dharmalingam
Agricultural College & Research Institute,
Trichy on 29" January 2003.

6. Dr. B.Padmanaban and Mr.P.Ravichamy
arranged an exhibition for the 'Science Expo
2003' on 31" January and 1" February 2003 at
Srimad Andavan College of Arts and
Science, Srirangam, Trichy.

7. T’articipatéd in "Agri Meet 2003' organised
by Confederation of Indian Industries




The Scientists of the Centre were involved in guiding the P.G students for their project work and

oin guiding M.Phil students from various colleges of Bharathidasan University, Tiruchirapalli.

Dr.M.M.Mustffa
Principal Scientist

Senior Scientist

Senior Scientist

fDr.C.K.Narayana
Senior Scientist

Dr.S.Uma
Senior Scientist

~ Dr. R. Thangavelu
- Scientist (SS)

Dr.P.Sundararaju '

Dr.B.Padmanaban

Mr. Mohamed Khalid
(M.Sc. Bio-Chem.)

Mr.Subramanian
(M.Sc. Micro- Bio.)

Ms. C.Sangeetha
(M.Sc. Bio-Chem)

Ms.C.Sheeba
(M.Sc. Micro- Bio.)

Ms. T .Sasikala
(M.Sc. Micro-Bio.)

‘Ms. K. Komala

(M.Sc. Micro-Bio)
Mr.K.Gopinath
(M.Sc. Bio-Chem)
Mr. A Asaithambi
(M.Sc. Bio-Chem)
Mr. S.Siva Arumugam
(M.Sc. Bio-Tech)
Mr. Ramesh Kumar
(M.Sc. Bio-Tech)
Ms. S.Sudha

(M.Sc. Bio-Tech)

Ms. P.Sudha
(M.Sc. Bio-Chem)

Ms. B.Subashini
(M.Sc. Micro- Bio.)

Ms.B.Sangeetha
(M.Sc. Micro- Bio.)

Thanthai Hans Rover College,
Perambalur.

Thanthai Hans Rover College,
Perambalur.

Srimad Andavan Arts & Science
College, Trichy.

Cauvery College,

Trichy.

Cauvery College,
Trichy.

Cauvery College
Trichy.

Thanthai Hans Rover
College, Perambalur.
Thanthai Hans Rover
College,Perambalur.

Srimad Andavan Arts& Science
College, Trichy.

Srimad Andavan Arts & Science
College, Trichy.

J] College of Arts & Science
Pudukottai.

Srimad Andavan Arts & Science
College, Trichy.

Cauvery College,

Trichy. :

Cauvery College,

Trichy.







. "AIPUB Fellow" was conferred on
‘Dr.5.Sathiamoorthy, Director, NRCB,
Trichy for his lifetime contributions to
banana research and development in India,
Sponsored by Association for the

of Banana (AIPUB} at Global Conference on
Banana held at Bangalore during 28-31,
October, 2002.

Fig. 28

Dr. S. Sathiamoorthy, _Director, NRC for
anana, receiving the 'AIPUB Fellow' Award
m Shri. M. Shivanna Hon. Minister for

Horticulture, Govt. of Karnataka.

2 Dr.5.Uma was awarded "KADALIL
A PURASHKAR AWARD" for outstanding
contribution to Banana Research and

Improvement in Production and utilization

Developmentin India by Association for the
Improvement in Production and Utilisation
of Banana (AIPUB) at Global Conference on
Banana held at Bangalore during 28-31,
October, 2002, '

Dr. 5. Uma, Senior Scientist, receiving KADALI
PURASKAR Award from Shri. Ajit Singh, Hon.
Union Minister for Agriculture, Govt. of India.

3. Best Poster Award for the poster entitled
Characterization and ploidy analysis of
indigenous wild Musa accessions and
promising hybrids using flow cytometry,
authored by Uma,S., S.Sathiamoorthy,
N. Roux, R.Sclvarajan, P.Durai,
M.S.Saraswathi and M Manickavasagam at
Global conference on Banana and Plantain,
28-31 Oct 2002, held at Bangalore, India.

| LINKAGES AND COLLABORATION

NRCB is collaborating with INIBAP in Musa
Germplasm Information System (MGIS) to
build up a Global ‘Database Net work.
Passport data for 875 accessions and
tomplete characterisation data for 290
accessions and photographs for 55
accessions have been updated for global
database network.

IN INDIA AND ABROAD

%. Collaboration with NBPGR, New Delhi and
NRC on Plant Biotechnology for banana
germplasm conservation, biotechnology
and molecular characterisation in banana,

NRCB is collaborating with Banana and
Plantain Network (BAPNET) for the South Asta
and South East Asian countries. NRCB
participated in the meeting at Philippines for
formulating the network activity of the
BAPNET in India.
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crop” in The New Indian Express, Madurai on
January-1, 2003 by B.Padmanaban
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1. CropImprovement

- Management of genetic resources of banana

(S.Uma)

IJ Crop improvement of banana through
conventional breeding - (S.Sathiamoorthy)

‘ Crop improvement through non-
conventional approaches (5.Uma,
~ SSathiamoorthy and M.S Saraswathi)

2. Crop Production and Post harvest
technology

Standardization of agro techniques for
banana production and productivity
(S5.D.Pandey)

Standardization of technology for organic
banana production (M.M.Mustaffa)

Standatrdization of nutritional requiré-
ments of banana using soluble fertilizers.
(V.Kumar)

Integrated nuirient management in banana
(K.J.Jeyabaskaran)

Studies on micronutrients in banana
(K.].Jeyabaskaran) '

Studies on handling, storage and processing
of banana - (C.K.Narayana)

3. Crop Protection

Insect pest management in banana

(B.Padmanaban)

Studies on banana nematodes and their
management (P.Sundararaju)

Investigation on fungal and bacterial
diseases of banana and their management
(R.Thangavelu) i

Studies on viral diseases of banana and their
management (R.Selvarajan)

CONSULTANCY, PATENTS,

' technologies for production of Banana fruit
flower pickle and Banana fig were
mercialized.

nsultancy on bio efficacy testing of
ozeb flowable against Sigatoka leaf spot
ses has been continued for second year.
ject will be completed by 31st May 2003.

COMMERCIALIZATION OF TECHNOLOGY

International

Dr.5.Uma, Senior Scientist and Dr. R.
Selvarajan, Scientist SS have been nominated
by FAO, Rome as national consultants for
Tissue culture and virology respectively for the
ongoing “FAO/TCP Project on Improvement
of Banana Production for Small Scale
Growers”.




Fifth Research Advisory Committee Meeting
The Tifth Research Advisory Committee
(RAC) meeting was held at the NRCB
Conterence Hall on 23.4.2002. Dr.D.S.Rathore,

ADH (Hort) Chairman, chaired the session .

and conducted the proceedings. Dr.
S.Sathiamoorthy Director, NRCB welcomed
the Chairman and RAC members and briefed
the research achievements of NRCB.
Subsequently, RAC members discussed with
the concerned Scientists. Dr. P. Sundararaju,
Memnber Secretary, RAC presented the Action
Taken Report of the last RAT proceedings.
After detailed discussions on going projects,
the RAC members suggested the future
programumes to be taken up in various arcas of
research in banana. The RAC Chairman in his
concluding remarks appreciated the Director
and the team of Scientists of NRCB for
effectively conducting the rescarch programs.

Dr.D.5.Rathore - -
Asst. Director General (Hort),
Indian Council of Agrl Research
Krishi Bhawan, New Delhi

‘Chairman

Dr.S.K.Gupta -
Prof. of Soil Science&

Agril. Chemistry

Caleutta University, Kolkata.

Dr.SKRoy " - Member
Emeritus Prof. (Hort}
Indian Agricultural

Research Institute, New Delhi.

Dr. N.K.Mohan .
Chicf Scientist-THRS

Assam Agricultural University
Guwahati.

Member

Dr.S.Sathiamoeorthy .
Director :
NRC for Banana, Trichy.

Member

Dr.I” Sundararaju, 5
Senior Scientist,
NRC for Banana, Trichy.

STAFF RESEARCH COMMITTEE
MEETING

The Seventh Annual Staff Research Council
of NRCB was held on 27 and 28, Movember
2002 under the Chairmanship of Director,
NRCB. The progress of the various ongoing
projects and technical programme was
discussed. All scientists attended the nieeting.

was presented by the respective project e
The work done under 14 external aided p

Investigators and reviewed the phy:
research accomplishments.



SRR LY
8 NRC BRI, TRCHY

Fig. 31
Quinquennial Review Team 6. Dr. MM . Mustaffa - Member
Indian Council of Agricultural Research, New Principa} sQientist, Secretary
Delhi constituted the Quinquennial Review NRCB, Trichy.
Team (QRT), consisting of the following The QRT chairman and members visited the
members: National Resea_rch Centre for Banana, Trichy
1. Dr. B. S. Chundawat - Chairman during 23.6.2002 to 27.6.2002 and 20 to 22nd
Vice-Chancellor (Rtd.), December, 2002 and reviewed the progress of
Gujarat Agrl. University, work during the period 1994 to 2002.
I periclic Gujgrat. NATP Review meeting
. Dr. H.C. Dass - Member

NATP Review meeting of Coastal Agro Eco
system by PI / Director on 12.9,2002 at NRCB,
Trichy. The CCPI of the cooperating Centre

Director (Rtd.),
National Research Centre

{ for Citrus, Nagpur. _ progress was reviewed by the Director, NRCB,
3. Dr. P. Das - Member Trichy who is the Principal Investigator of the
: National Professor, project.
' | baneshwan; Otissa. Dr.N.Kumar TNAU, Coimbatore
4 Dr. Jeyarajan - Member - . o
Prof & Head (Rtd.), Dr.P. K. Valsalakumari KAU, Trissur
Dept. of Plant Pathology Shri.D.Madava Rao ARS, Kovvur
TNAU, Coimbatore, BrEN . .
Shri.5.S.Deshmukh BRS, Jalgoan
Dr. T.Thangaraj - Member (Maharashtra)
Dean,
HC&RI, TNAU,

Periyakulam.

Fig. 32 QRT Team Field Visit













by NRCB in collaboration with Rashtria
Chemicals and Fertilizers Ltd., (Govt. of India
Under taking), on 17" February 2003 at NRCB
Campus. Dr.S. Sathiamoorthy, Director, NRCB
presided over the function and gave awards to

10 progressive Banana Growers for their

lifetime contribution to banana industry.

Fig. 33a

A 'Banana Farmer's Field Day' was organized

Fig. 34 Mr. Gopalakrishnan, a progressive farmer from Panikkampatti village

Shri. RR. Selote, DGM, Marketing, RCF,
Mumbai and Scientists from NRCB spoke on
various aspects of banana cultivation. About
250 farmers, 20 officials from wvarious
fertilizer/ pesticide, AIR, Trichy Farm division
and other department officials participated.
P'ro_gressivc banana farimers, NRCB Scientists
staff members were felicitated on this fanction.

receiving the "Best Banana Grower" award from the Director Dr. S Sathiamoorthy

during the banana farmer's field day on 17-2-2003
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RESEARCH MANAGEMENT
Dr.5.5athiamoorthy, M.Sc., (Ag) Ph.D.  Director.
SCIENTIFIC '
Dr.M.M.Mustaffa, M.Sc..(Ag.) Ph.D. Principal Scientist (Hort.)
Dr.P.Sundararaju, M.Sc., Ph.D. Senior Scientist (Nema.)
Dr.B.Padmanaban’,. M.Sc., PhD. Senior Scientist (Ento.)
Dr 5.0 Pandey, M.5c., (Hort.) Ph.D. Senior Scientist I(Ho'rt}
Dr.C.K.Narayana, M.Sc., (Hort) Ph.D.  Senior Scientist (Hort.)
Dr.5.Uma, M.5c., (Hort) Ph.D. Senior Scientist (Hort.)
Mr. V. Kumar, M.5c., (Hort), Scientist (SS) (Hort,)
Dr.Thangavelu, M.5c., (Ag.) Ph.D. Scientist (55) (PLPath.)
Dr R Selvarajan, M:Sc., (Ag.) Ph.D. Scientist (SS) (PLPath.)
Dr.K.JJeyabhaskaran, M.Sc, (Ag.) Ph.D.  Scientist (SS) (Soil Scierice)
Mr.R.Natarajan, M.Sc., M.Phil. Scientist (Eco. Bot)
Ms.M.5 Saraswathi M.Sc., (Hort.) Scientist (Hort.) from 3.5.2002.
TECHNICAL
Mr.RaghuRaman 5 - Junior Garden Superintendent
ADMINISTRATION
Mr. B.Vijayakumar ' Assistant Administrative Officer
AUDIT and ACCOUNTS
Mr.C.].Stephen Assistant Finance and Accounts Officer
(Till 16.12.2002)
New Enfrant

Ms.M.S.Saraswathi, Scientist was transferred from National Research Centre for Oil Palm, Pedavegi.
Joined on3.5.2002, '

Transfered

Mr. C.J. Stephen, Assistant Finance and Accounts Officer was transferred and relieved on 16.12.2002 to
join Central Marine Fisheries Research Institute, Cochin.

Probation Clearance _

The following NRCB Staff were clearéd the probation by the Institute DPC on 27.8.2002.
Shri. P.Ravichamy T—S; Tech. Asst. (Journalism)

Ms. Anitha Shree T-3, Tech. Asst. (Lab.)




HINDIDAY

The Iindi Week was celebrated at NRCB
during 14 to 20 September 2002. Murs.
Amuthavalli, Deputy Director, Central Hlindi .
Teaching Scheme, Trichy, was the Chief Guest
for the valedictory function on 20 September
2002 and distributed the prizes to the winners
of various events viz., Hindi dictation, essay,
recitation, signing, quiz etc.

NRCB Foundation Day

Foundation day and annual day of the NRCB Recreation club was celebrated at NRCB on 31°
August 2002. Dr. V. Rajagopal, Ex. Vice - Chancellor, TNAU, Coimbatore was the Chief Guest and .
Dr.5.Sathiamoorthy, Director, NRCB, Presided over the function. The staff members alon g with their
family participated in different cultural programmes. The Chief Guest distributed prizes to the
winners of various sports events and cultural activities.

Fig. 35a

SCIENCE DAY

National Science Day was celebrated at NRCB Trichy on 28" February 2003. The theme was 30
Years of DNA-the blue print of life'. To create awareness among students and teachers on the
importance of science in the present days an “Open Day” was observed for the public especially to
students. Over 500 students from various IHigh Schools visited on the National Science Day.
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