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ANNUAL REPORT 1997-98

1. PREFACE

I have great pleasure in presenting the Annual Report 1997-98, for the National Research
Centre on Banana (NRCB) in the Golden Jubilee Year of Independence of India which
depicts a panorama of research acfivities and achievements of the cenfre involving a
multidisciplinary team approach. The centre, as in the past conducted research on all
aspects of banana with an objective, to enhance the production and productivity of
banana through basic and strategic research, to serve as a national repository for
banana germplasm, to act as a cenire for training and updating the research
methodologies and technologies of banana besides collaborating with national and
international agencies in achieving the above mandate. In this report major activities of
the cenfre dre covered under four major programmes in executive summary,

During the period under report spectacular development has been made by the centre
in various aspects like infrasfructure development, maintaining close linkages with
farmers, entrepreneurs and department of horticulture besides conducting the research
programmes and human resource upgradation. During the year, the centre has also
brought out the final version of "VISION-2020, NRCB PERSPECTIVE PLAN" in printed form,
Seminar on 'Appraisal meeting for achieving the targeted production of banana’ was
organised at the centre and suckers of tfwo promising and high vielding culfivars FHIA-1
(Gold Finger) and Saba were distributed fo the progressive farmers to study their
performance in plain as well as in hills. Consulfancy services were also initiated by the
Cenfre in order to generate its own resources by offering fraining programmes with
regard to the preduction of disease free quality planting material, festing of agro-
chemicals, diagnostic services for pest, nematode, fungal and viral disease problems
and post harvest fechnologies to reduce storage losses efc.

| would like fo express my gratitude to Dr.S.P.Ghosh, Deputy Director General (Hort.), ICAR
and Dr.H.P.Singh, former Director, NRCB and present Horticulture Commissioner, Govt.of
India, New Delhi, for their constant guidance and encouragement.

| wish fo complement with appreciation of all the Scientists, Technical, Administrative and
Supporting Staff of the Centre who put their efforfs for all success and also in the
compilation, editing and preparation of this Annual Report.

Py —lh

Dr. P. Sundararaju

(Actg. Director)




2. EXECUTIVE SUMMARY

The Natfional Research Centre on Banana (NRCB) was established on the
recommendations of the task force commiftee appointfed by the Indian Council of
Agricultural Research w.e.f. 21st August, 1993, started functioning effectively from 1st
April, 1994. The mandate of the Centre isto enhance the production and productivity
through basic and strategic research. The vision of the NRCB'is fo improve the production
and productivity through utilization of genetic resources, development of improved
cultivars, improved production technologies, protection against insect, pests,
nematodes and diseases, and reduced post harvest losses. In the last four years, the
centre has made appreciable progress with respect to infrastructural development as
well as in the research.

Research Achievements

Keeping the Perspective Plan in view, and the recommendations of RAC, the programme

at the Centre has been initiated under four major missions viz., Genetic Improvement,

Production Technology. Plant Health Management and Post harvest Technology. Trials

under International Musa Testing Programme were also undertaken. Although majority of.
the Scientists joined at the Centre in second part of 1996, Centre has made appreciable

progress with respect to crop improvement, production fechnology and plant health

management programme.

Explorations were made in the Southern parts of Kerala and Tamil Nadu. Twenty seven
virus free accessions were collected and added o the Musa genebank which includes
the variability in Ney Poovan (AB), Rasthali (AAB-Silk), Nendran (Plantain - AAB),
M.balbisiana (BB/BBB) etc. Explorations from Shevroy hills, Yercaud and Tirupathi yielded
a seeded wild AA diploid and a wild, seeded M.balbisiana accession respectively.
Potentfial male parents were identified through pollen germination studies. Results of
crossing suggest that Hatidat and Kanai Bansi as potential male parents with wide
genomic group and sub-group compatibility. Extent of seed set per successful cross is
high with Hatidat compared to Kanai Bansi,

Hybrid seeds obtained by crossing Pisang Awadk and exhibited high percentage of
germination and befter survival in the nursery. Streptocyclin (0.1%) + Citrimide (0.1%)
combination for & minutes, mercuric chloride (0.1%) for 3 minutes followed by 3-4 sterile
water rinses has been found befter decontamination method among various
combinations tried,

Among four freatments, T1 (1/2 MS + Fe + Vit + Ascorbic Acid + Activated charcoal(0.25
g/l and T3 (1/2 MS + Fe + Vit., + Ascorbic acid + NAA ( 2 um)) gave better rooting
response interms of number of roots, root length (root and shoot dry matter) thickness,
ramification and field survival in cv.Robusta and Karpuravalli.




The exotic accessions for their suitability o Indian conditions accn.no. 0697 belonging to
Bluggoe sub group was found o be superior with respect to yield and salf tolerance,
accn.no.0692 is a tall, robust plant growing to 3.2 fo 3.5m and with a pseudostem
circumference of 756.8cm. It has a potenftial to yield a bunch weighing 35-38 Kg with 12-
14 hands in 330-345 days. It has excellent cocking quality, firm pulp and longer green life
of 6 days from date of harvest, It is found to be better for wine preparation compared
other culinary cultivars. Evaluation for fertility suggests that it can be successfully used as
a potential female parent.

The centre has developed a soffware to document the data on germplasm and fo develop
a database. This has been successfully installed at the centre and a database has been
created for more than 50 accessions comprising of wild and cultivated accessions.

Hybridization attempts and the results obtained suggest that among various diploids tried
Hatidat, Amrit Sagar among acuminata group and Thiruvananthapuram among AAB are
proved to be better pollen parents, Hatidat has wider compatibility with varied genomic
combinations.

The phyllochron ranged from 5.84 days to 11.88 days and in general the phyllochron
found gradually increased with the increase in mean temperature and humidity.

Results revealed that application of more organic source of nutrition favoured better
plant growth, shorter crop duration, higher bunch weight and increased T.5.5. in all the
varieties. Irrespective of varieties, the crop duration was extended by the application of
100% N from inorganic source. Application of more percentage of organic sources of
nutrition increased plant vigour, yield and fruit quality which may be attributed by the
change in physio-chemical and nutritional properties of the soil as wellas significantly
reduced nematode population.

The Experiment on assessment of losses due to weeds revealed that maintenance of
weed free condition upto six months after planting, enhanced more vegetative growth,
produced better bunches and reduced the crop duration. There was 33.15 percent loss
in bunch weight under unweeded plots besides, it also increased the crop duration by
more than four months over the control,

It was very inferesting to note that the leaf K/Na ratio had positive and significant
correlation (r=0.2131**) with the yield. It has been found that banana leaves should have
the K/Na ratio of more than one for the optimum yield.

Based on root and leaf K/Na ratio studies, Saba has the capacity of excluding Na and
absorbing more K at the root level and this variety has high root and leaf K/Na ratio in the
saline and saline sodic soil.

Survey conducted in Tamil Nadu and Pondicherry revealed that the occurrence of 12
genera of plant parasitic nematodes associated with the crop. It was observed that the




nematodes Pratylenchus coffeae, Meloidogyne incognita and Helicotylenchus
multicinctus were the dominant species. Samples of both soil and root collected at NRCB
farm has 15 genera of plant parasitic nematodes. Among them four species, viz. R.similis,
P.coffeae, H.multicinctus and M. incognita are the predominant species.

Population fluctuation study revealed that the distinct increase of R.similis population
was noticed during the months of January-April which later reduced fo negligible level
from May to October. Again a steady increase was noficed from November to
December.

Minimum nematode population was recorded in plots where Neem cake had been
applied as a main source of Nitrogen. The nematode P.coffege was recorded a
maximum number in cv.Nendran followed by Karpuravalli and Robusta.

Preliminary screening of Musa germplasm available at NRCB was done in the field in order
fo identify the resistant/tolerant reaction to major nematode pathogens viz. R.similis,
P.coffeae, M.incognita and H.multicinctus. Among the 567 germplasm screened, 45
cultivars were found fo be highly susceptible to P.coffeae, six cultivars to R.similis; 41 to
M.incognita and four to H.multicinctus. The rest of the cultivars are free from nematodes.

Sigatoka incidence was observed in all the varieties grown in Tamil Nadu during the
survey. The maximum incidence of more than 80% was noted in Robusta, Poovan and
Monthan varieties and minimum incidence of Sigatoka was observed in Karpuravalli at
bunch maturing stage. The functional leaves during bunch maturity stage was also more
(13) in Karpuravalli and less in Robusta and Rasthali.

The fusarium wilt incidence was maximum in Rasthali and Monthan and less incidence in
Karpuravalli. The unknown malady 'Neer Vazhal' (upto 10 plants/acre) was also observed
in Nendran orchards.

Germplasms were evaluated for their reaction to wilt and Sigatoka under field
conditions. From the evaluation, the accessions belong to Musa balbiciana , Pisang
Awak, Monthan and Bluggoe groups which have more ‘B’ genome in their genomic
constitution were found to be less susceptible to Sigatoka leaf spot as there was less
incidence of disease, more YLS value and functional leaves compared to other groups
which have more A’ genome in their genomic constitution.

Varieties such as local Peyan (ABB), Enna Benian (AAB), Thiruvananthapuram (AAB),
Kalibow (AAB), Petite Naine (AAA), Vadakkan Kadali (AA) and Pisang Raja (AAB) were
found fo be free from Sigatoka leaf spot disease.

The hybrids PA-03-22 (EMB-404) and FHIA-03 and natural germplasms such as Cultivar rose,
Yangambi-KM-5, Pisang Jari Buaya and Pisang Lilin were found to be resistant to Sigatoka.
Whereas the hybrids, FHIA-1, FHIA-23, EMB-402, GCTCV-119, GCTCV-215 and cultivars such as
Burro Cemsa, Saba, Bluggoe and Wiliams were found to be susceptible to Sigatoka,
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The IMTP (Sigatoka) Genotypes were evaluated for their reaction to Sigatoka incidence
under natural field condifion. Among the genotypes evaluated, SH-343669, Saba, Pisang
Ceylan and local cultivar Robusta were found to be susceptible to Sigatoka and PV-
03644, PA-03622, Pisang lilin, Pisang Berlin, Niyarma Yik were found fo be resistant.

The disease development time which was recorded throughout the crop period ranged
from 34-193 days and more DDT value was recorded in the variety Saba.

Significant influence of temperature and RH on the DDT was observed in all the susceptible
genotypes. However, the degree of influence varied from variety fo variety. It was also
observed that for 1° rise in femperature there was 6 fo 14 days increase in Disease
Development Time. Similarly, for 1 percent rise in RH there was 1.5 fo & days decrease in DDT.

Maximum of 60% BBMV infection in a Nendran orchard and 24.0% BSV in Poovan variety
was observed during the survey conducted in Tamil Nadu and Kerala, The particles of
BBMV and BSV were observed from the samples collected from both bracts and fingers
of Pacha Bontha Batheesa under EM.

In germplasm 36 accessions are found fo have BBMV infection. In 15 accession sympfoms
were observed on Bract, leaf and pseudostem of main plant and also on suckers, Seven
accessions had symptoms only on suckers but not in main plants.

Survey conducted in few districts of Tamil Nadu reveadled the following insect pests viz.,
Tobacco caterpillar, Spodoptera litura (F.), Leaf thrips, Helinothrips kadaliphilus R&M, Flower
thrips, Thrips hawaiensis (Morgan), Bag worm, kophene cuprea M. and Banana Mealy bug,
Pseudococcus sp. Incidence of leaf thrips and bagworm was very severe in Trichy faluk,
whereas Pseudostermn borer and Rhizome weevil borer were found to be very severe in
Perivakulam and Coimbatore districts respectively. Occurrence of Spodoptera litura (F.)
indicated a maximum feeding damage on Monthan and lesser in Pachanadan variety,

The data revealed that chilling injury was caused when the fruits were stored at 10°C at
the end of 5 days. However, application of CaCl, and AA reduced the degree of
damage as assessed by fruit guality parameters,

Experiments were conducted to extend the green life of 'Karpuravalli’ variety of banana
under various condifions. The findings showed that pre-cooling of bunches in water for
one hour followed by storage at room femperature increased the green life to 8 days as
against 4 days in conftrol.

The study was performed on 69 accessions belonging to five genomic groupings namely
AA, AAA, AAB, ABB and BBB. The fruits were harvested at three maturity levels namely, 75,
90 and 100 days after fruit set. They were stored at 25°C+2°C in perforated polythene
bags. Observation on fruit ripening were recorded at the time when the peel colour
started fo turn from green to yellow.

In general, the green life showed an inverse relationship with maturity. The maximum
green life was displayed by accn.no.0097 at 3/4™ maturity and similarly the longest yellow
life was recorded by accn.no.0122,




3. INTRODUCTION

The National Research Cenfre on Banana (NRCB) was established on recommendations
of the task force committee appointed by the Indian Council of Agricultural Research
w.e.f. 21st August, 1993, started functioning effectively from 1st April, 1994, It is located
about 14 km. west of Trichy (11.50 latitude 74.50 E longitude and 20 m. above mean sea
level). The centre recelves the precipitation of 800-200 mm annually both from North-East
and South-West monsoons. Climate is fropical with the highest mean temperature in April-
May. The farm has a total area of 38 ha., the office-cum-laboratory is located in rented
building hired at 44, Ramalinga Nagar South Extn., Vayalur Road, Trichy,

3.1 : Salient Research Achievements in the past.

3.1.1 : Crop improvement : Emphasis has been paid on collection, conservation and
evaluation of genetic diversity and the centre has assembled the major diversity from all
parts of the country totalling a 670 accessions of which 32 are exotic collections. These
accessions are planted in the field gene bank and efforts are under way for in vitro
conservation. Many of the accessions collected have started fruiting and morphological
evaluation of the gene pool is in progress. Accessions of North Eastern regions were
genomically classified. Technique for in-vitro handling of germplasm has been
standardised and is being used for handling of in vifro germplasm of banana. Four
promising high yielding clones two of Monthan and one each in Pisang Awak and Silk sub
groups were identified, which are being multiplied for further evaluation, Major research
achievements include,

a. Many of the Musa species and sub species used in global hybridization programmes
have been infroduced.

b. Musa accessions have been assigned the genomic status and are further
characterized using INIBAP's Musa descriptor.

c. Tentative key has been prepared for the first fime for the identification of Indian bananas.

d. Data base has also been developed for the Musa germplasm.

As a first step in improvement, systematic evaluation has been done fo identify the donor
source of resistance to major diseases. Efforts have been made to identify the parents for
combining the desired characters. Breeding has been started using triploid and diploid
crosses. To cut short long period required for the development of varieties in banana,
promising global hybrids, resistant to sigatoka and fusarium were infroduced through the
collaboration of INIBAP, which were evaluated in the field. FHIA-1, Gold Finger / a Pome
hybrid / a Saba hybrid are found promising for subsistence cultivation in India.
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3.1.2 : Production Technology : In order to improve the quality of banana which can
have export value, aftempts are being made for the refinement of production
technologies. In this direction, trials have been laid out for production system, canopy
management, recycling of nutrients, efficient water management, bio-control and
integrated management of insect pests nematodes and diseases.

3.1.3 : Crop Protection : Survey conducted has indicated that Banana streak virus (BSV)
and banana bract mosaic virus (BBMV), which were not reporfed earlier, are present in
the country at alarming levels. These viral diseases may become serious, if the spread is
contfinued through infested planfs. Kokkan disease, hitherto known as disease of,
unknown etiology was identified, using serological technigues, fo be BBMV.
Management strategies for these diseases are being developed.

3.1.4 : Post Harvest Technology : Although India is the largest producer of banana having
annual production of 13.0 million tonnes, yet its share in the world frade Is unrecognised.
Therefore, emphasis has been given to refine the technologies aimed fo produce quality
fruits having export potentiality. Germplasm was evaluated for post harvest
characteristics, which indicated wide variability for shelf life and other quality
parameters.

3.2 : Mandate

*

To undertake the basic and strategic research for developing the technologies 1o
enhance the productivity and utllization of banana,

To develop improved cultivars through fraditional and biotechnological methods
and conserve the diversity

To serve as national repository of germplasm and informations related fo banana and
plantain and also to disseminate the knowledge fo improve the production and
productivity.

To provide leadership and coordinate the network research for generating location
specific varieties, technology and for solving specific consfraints on banana and
plantain production.

To collaborate with relevant National and International agencies in achieving the
above objectives.

3.3 ; Growth

Banana research in the past has been conducted through AICRP on Tropical Fruits as well
as at national institute Viz. Indian Institute of Horficultural Research, Bangalore. There are
8 centres in SAUs located in Banana growing regions. Af national level, about 45 scienfists
are engaged in banana research. However, growth of NRCB is indicated here which was
established exciusively to work on banana. Organization set-up of NRCB is given in Fig.1.
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Fig. 1 : ORGANISATIONAL STRUCTURE OF NRCB, TRICHY




3.4 : Budget and Man Power (as on March 31, 1998)

3.4.1 : Budget for 1997-98

(Rs. in lakhs)

Revenue from Farm Produce : Rs.2.34 lakhs
The Finance & Accounts earlier maintained at IIHR, Bangalore were fransferred to NRCB,
Trichy w.e.f. 23.1.98 consequent upon the joining of the Assistant Finance & Accounts

Officer at NRCB, Trichy.

3.4.2 : Manpower

L
ﬁiﬁ;gs




4. RESEARCH ACHIEVEMENTS

4.1 : CROP IMPROVEMENT

Banana was considered infractable to conventional breeding until recently. Triploidy.
sterility and parthenocarpy make geneftic improvement through conventional breeding
of this crop very cumbersome,

Efforts are made to overcome thase constraints and improve banana ’rhrbugh following
major strategies. (a)Germplasm management where collection and conservation of
germplasm is atfempted for providing wide genetic base to support current and future
breeding programmes. (b)Conventional Breeding programme in which hybridization
programme is undertaken involving diploid breeding to evolve synthetic diploids with
required traits, tetraploidy breeding and interploidy and interspecific hybridizations.
(c)Biotechnological approaches where in-vifro management of germplasm, multiplication
of test accessions and embryo culture programmes are in progress.

4.1.1 : Germplasm enhancement and utilization (S.Uma)

Under this programme, emphasis has been given fo collect and conserve wild and
cultivated germplasm representative of the diversity existing in the Musa genepool and
to make it accessible to the researchers involved in crop improvement programmes. This
involves evaluation of the accessions for desirable tfraits and evolve a database with
global network among workers. Apart from this, to analyse the possibility of selecting
supericr accessions for direct use as cultivars.




4.1.1.1 : Collection and Conservation

During the period under report, explorations were made in the Southern parts of Kerala and
Tamil Nadu, Twenty seven new virus sympfom free accessions including the variability in Ney
Poovan (AB), Rasthali (AAB-Silk), Nendran (Plantain - AAB), M.balbisiana (BB/BBB) etc. were
added to the musa genebank. (Table 1) Explorations from Shevroy hills, Yercaud and Tirupathi
vielded a seeded wild AA diploid and a wild, seeded M.balbisiana accessions.

Table 1: List of Accessions added during 1997-98

s.No. Name of Accession No. Place

01. Chengali Kodan Kannara

02. Nedu Nendran Kannara

03. Kaliethan Kannara

g4 H-l Kannara

05. Matti Kannara, Palode and Kumarapuram
06. Kadali Kannara, Palode

Kannara, Palode
Kannara

07. Pisang Lilin
08. Yangambi Kmb

09. Red Banana Trivandrum, Peringamaila, Tirupati

10,  Adukkan Palode

11.  Bhaskara Keli Kasaragod

12. Kozhikode Kurnarapuram
13, Poomkadali Naanadu

e D SN o s o =3 G ot B OREE E s o —h

14, Java Perangimala
156. Padathi Perangimala
16.  Chingan Marugur

17. Rasakeli Marugur

18, M.balbisiana Tirupati

19.  Poovilla Chundan Then Tirupperai
20.  Thuzhuvan Nagercail

Field genebanks are the most common means of conserving diversity for vegetatively
propagated crop plants. At NRCB, all the collected dccessions are conserved in the fleld
genebank in "Base collection block” under wetland system of culfivation irrespective of
their genomic status. After preliminary characterization, shiffed to "Working collection
block” where each germplasm is maintained with four replications.

4.1.1.2 : Evaluation of germplasm accessions

Germplasm was evaluated for various morphological quantitative and qualitative
parameters and relative contribution of A and B genomes on these parameters. Extent
of genetic diversity among clones and their relative confribution on various characters
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contributing to genetic diversity were studied. Screening of desirable accessions for
various biotic and abiotic stresses was carried out.

4.1.1.3 : Evaluation of germplasm for male and female fertility

Success of breeding programme in a male vs female sterile crop like banana depends on
the selection of potfential parents. Germplasm was evaluated and screened for
polliniferous parents in field and potential male parents.were identified through pollen
germination studies. Though 63 accessions exhibited free pollen germination, inifial
breeding efforts were limited to the use of only diploids as male parents. Six accuminata
diploids were used fo improve various characters of different genomes and the detail of
the crosses made is presented (Takle 2).

Table 2 : Details of successful crosses in terms of seed yield

Accessions Genomic No. of No. of % of embryoless | Extent of seed
combination crosses made seeds set | or aborted seeds | set per cross
Ladisan x Hatidat ABB x AA 220 . 42 38.20 019
Marabale x Armrit sagar AAB x AA 116 20 10.00 0172
Gauria x Hafidat ABB x AA 78 92 £8.69 1.179
Borkal x Hatidat BB x AA 84 02. 100.00 0.024
Borbutia x Hatidat BBB x AA 63 87 20.80 1.381
Bankela x Hatidat ABB x AA 210 228 60.56 1.085
Saapkal x Amrit sagar ABB x AA 186 103 35.89 0,554
Karpura x Hatidat ABB x AA 221 bb 50.90 0.249
chakkarkeli
Lamby x Hatidat ABB x AA 80 02 100.00 0.025
Sahil Baig x Amirit sagar ABB x AA 145 04 75.00 0.028
Pachabale x Amrit sagar | ABB x AA 140 11 46.00 0.078

Results of crossing suggest that Hatidat (AA) and Kanai Bansi (AA) are found to be
potential male parents with wide genomic group and sub-group compatibility. Extent of
seed set per successful cross is high with Hatidat compared to Kanai Bansi.
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Table 3 : Genomic Distribution of Musa accessions to different plant parameters




ﬁ

Variability was also noted with respect to number of hands with seeds, fruits with seeds
and number of seeds per fruit. Seeds exhibited variation with respect to size, shape,
colour, wrinkieness of seed coat and germinability. Seeds produced by crossing Pisang
Awaks as one of the parents exhibited high germination percentage and beftter survival
in the nursery,

4.1.1.4 : Evaluation for growth, yield and quality

Superiority of clones was expressed inferms of growth or yield parameters with a great
inter and intra-genomic diversity and the extent of variability expressed in Table 3.

In crop improvement, evaluation of clones for high yield with superior quality is
emphasised for breeding new clones. Inter-infra group and subgroup variation was
noticed with respect fo yield variation noticed was high in ABB and BBB sub group while
it was minimum in AA diploids.

4.1.1.5 : Taxonomic Evaluation

All the accessions collected from primary and secondary centres were planted in base
collection block. After preliminary taxonomic evaluation, tentative genomic status was
assigned and planted in working collection block in their respective genome for detailed
characterization. Simmonds and Shepherds 15 character classification aided by Silayo’s
and Chomchalow's modified score card were used for morphotaxonomic grouping.

Scoring of 400 accessions and their evaluation for fenftative grouping using existing score
card posed few problems of ambiguity and discontinuity in the score range. To
accommodate existing diversity among Indian clones, the modified score card is given
in Table 4.

Table 4 : Modified score card for grouping of indian bananas

- Scoré‘,cdrd of_'

Goncrios © | smmomcsa’ 1 o Sileye | singha
| Shopherd(1982) | Chomchalow(1987) | Uma(1996)
ABIAEA 0 Bo qeae il BT gehe g
AAB L o + 24‘_46 o . 26_46 . ': i . 20485 .
8 e s ey
s e e
Begbbld .. .L".. . . g o) :'.7'0”255

After initial grouping, detailed characterization is carried out using modified “Musa
descriptor” (INIBAP) and a tenfafive key for the classification of Indian bananas has been
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developed. This provides a systemic approach for the identification of individual cultivars
and assists in the differentiation of closely related varieties. Key also helps in recognising
the synonyms and eliminating the duplicates.

4.1.2 : Biotechnological approaches for improvement (S.Uma)
4.1.2.1 : In-vifro Germplasm Management

For culfure initiation, maximum duration admissible from extraction from soil to culture
initiation has been worked out, Initiating within 24 hours of extraction was found
advantageous and it was feasible upto 48 hours. Beyond which explant contamination
was more than 85 per cent.

To develop a simple and economical decontfamination method, eight different surface
sterilization freatments like various combinations of fungicide, antibiotics, mercuric
chloride, alcohol and Sodium hypochlorite with different freatment durations were tried.
Of these, streptocyclin (0.1%) + citrimide (0.1%) combination for 5 min., mercuric chloride
(0.1%) for 3 min. followed 3-4 sterile water rinses has been found beneficial. Percentage
of success varied with genome and subgroup. Among diploids, Ney Poovan (AB)
recorded 40 % and among tripliods (AAB), silk recorded 58.4%, Poovan 50.2%, Nendran,
Pachanadan - 61.3%, Robusta - 88.4%. Among the ABB genome, Pisang Awak-45.4%,
Monthan-35.8% and Saba - 60.8%.

Among the different treatments to standardise the size of the explant, 3.0 cm® was found
optimum keeping in view the surface sterilization, survival regeneration and also the
recoupment of the contaminated explants.

To overcome apical dominance in accessions belonging to AB (Ney Poovan ) and AAB
(Mysore - Poovan) genomes, eight different tfreatments with 1,2.3 and 4 vertical cuts at
explant initiation and first subculturing stages were advocated. Suppressions of apical
dominance, activation of axillary resulting enhanced number of shoots were noticed with
two verfical cuts 'V' af first sub-culturing stage (of the apical dome keeping the base intact).

Four different rooting media were fried in commercial cultivars like Robusta (AAA),
Karpuravalli (ABB).

1 = 1/2MS + Fe + Vitamin + Ascorbic Acid + Activated charcoal (0.25 g/l)
T2 = 1/2MS + Fe + Vitamin + Ascorbic Acid + BAP (1 um) + TAA (1 um)

T3 = 1/2MS + Fe + Vitamin + Ascorbic acid + NAA ( 2 um)

T4 M.S. + Fe + Vitamin + Ascorbic acid + BAP (1 um) + 1BA (5 um)

1l

Among these, T1 and T3 gave betfer rooting response interms of no. of roots, root length
(root and shoot dry matter) thickness, ramification and field survival (Table 5). Varietal
difference was noticed both in nursery and field, of which Robusta was found to perform
better with respect to in-vitro retrieved plantlefs. Nendran cultivar performed betterin T1,




while tfetraploid (AAAB) accn. FHIA-01 responded to full MS + Fe + Vit + Ascorbic acid + NAA
(2 Urn) with 0.25 g/l activated charcoal and reduced concentration of sucrose to 20 g/l.

Table 5 : Rooting Response cultivars to different rooting media

Variety Treatment | Roof Length No.of well Shoot length No. of leaves
(Rooting (cm) formed roots (cm)
media)
75wk Thwk 18wk 7wk 1wk Thowk 1wk 7wk
Robusta(AAA) Tl 4-5 20-22 3 5-6 4.0 11-12 5
T2 1.5-2 10-13 2 3-4 2.5 6-7 5
T3 3.0 20-24 2 4-5 2.5 8-10 4
T4 0.5-1 3-20 2 5 25 7-10 4
Karpuravalli T 2-3 2025 2 23 B 10 6
(ABB)
T2 0.5-1 16-18 2 3-4 3.0 8 5
T3 1-2 20-22 2-3 4-5 2.5 12 5
T4 <0.5 14-16 2 3-4 2.5 7-8 4

Various stages of hardening of in-vitro retrieved plantlets have been identified following
a series of hardening studies (Table 6).

Table 6 : Hardening Requirements of tissue cultured plants

Stages of Light R.H. Duration
Hardening intensity (%) (days)
umol/M?/S)

1% Plants aleng with 40-45 65-70 4-5
culture canfainers

2. Plants in netted pofts 40-45 60-70 10-12

3. Plants in polybags 200-225 50-60 10-15

4, -do- 500-600 50-60 30

5, -do- 600-700 50-60 50-60




4.1.2.2 : In-vifro Conservation

Tetraploid (ABBB, AABB) clones and bispecific clones (Mysore-AAB, Silk-AAB, Nendran -
AAB, Pisang Awak-ABB) have exhibited enhanced number of shoot primordia with the
addition of Myo-inositol (100 mg/l). The same response was not noticed with Pome (AAB)
and Ney Poovan (AB) sub-groups.

Blackening of explant is a major constraint for faster multiplication. Treatments like
additions of antfioxidant, activated charcoal, frequency of sub-culturing were tried in
different combinations. Ascorbic acid-10 mg/l and activated charcoal (0.25 g/h
reduced blackening in ABB genomes. Increase the sub-culturing frequency from 4-5
weeks to 3 weeks (20-22 days) also reduced blackening and loss of cultures by 26.4% in
Pisang Awak (ABB). 16.8 % in Monthan (ABB) and 24.3% in Balbisiana clones.

Some accessions like Gandevi (high vielding banana clones with a potential to yield 60
kg. bunch), Palayankodan (AAB), Pisang Jari Buaya (AA) Rasthali (AAB-Silk) which were
more prone fo Initial culture contamination were ftried with different antibiotic
(Streptocyclin) concentrations. Streptocyclin 20 mg/l was found to contain the initial
culture contamination in ail the above varieties,

4.1.2.3 : Embryo culiure

Banana exhibits strong male and female sterility. Seed set in bispecific triploid
commercial cultivars is a major constraint in Musa crop improvement, Seeds exhibit seed
coat dormancy for a period ranging from 1 week to 6 months apart from embryo
dormancy. Banana seeds harvested at yellow stage of fruits were freated with 0.1 %
HgCl,, soaked in water for 48 hours, surface sterilized with HgCl, (0.1%) before embryo
extraction. Embryos were inoculated onto the medium containing MS + minor salts +
glycine - 2 mg. thiamine 0.1 mg. Nicotinic HCI - 0.5 mg. Pyridoxine HCI - 0.6 mg. Ascorbic
acid - 10 mg, sucrose (33 g) and devoid of growth regulators. Among the test accessions
tried, Pisang Awak (ABB), Mortman (ABB), Bankela (ABB), Balbisiana clones and Musa
velutina (ornamental) were established through embryo culture and are being
evaluated for other growth parameters.

4.1.3 : Germplasm Utilization

Germplasm is evaluated for a number of parameters like growth, duration, yield, quality
and reaction to biotic and abiotic stresses. Results assist in identification of promising
accessions which find thelr utility directly as superior selections. While evaluating the
exotic accessions for their suitability to Indian conditions accn.no. 0697 belonging to
Bluggoe sub group was found to be superior with respect to yield and salt tolerance,
acen.no.0692 is a tall, robust plant growing from 3.2 to 3.5 m. and with a pseudostem
circumference of 75 fo 80cm. It has a potential to yield a bunch weighing 35-38 Kg with
12-14 hands in 330-345 days. fruits are dark green, stout, angular without a beak. Main
utility of this accession is that it does not exhibit any salt injury even when grown under pH




8.5-9.0 while rest of the accessions could not survive. Chemical analysis suggested
maximum K/Na ratio both in root and leaf tissues (6.59 and 8.54 respectively) (Table 7).

Evaluation suggested its excellent cooking qualities with its firm pulp and longer green life
of 6 days from date of harvest. It has also proved its suitability for wine preparation among
other culinary cultivars. Evaluation for ferfility suggests that it can be successfully used as
a potential female parent.

Table 7 : Comparchve evclucﬂlon of accession 0692 with local bluggoe

Poramefe’rs ﬁ\, ﬁn LOCCﬂ b uggce :: e e

4.1.3.1 : Performance of ratoon crop of promising selections

Accn.no.0016 : This selection in Monthan group was allowed for third ratoon and yield
stability analysis was carried out for three years. Results suggest Accn.no. 0016 as a stable
yielding selection. Sigatoka injury was noted to be lower than local Monthan and
fusarium wilt was not noticed from past four years.

Accn.no.0030 : After one plant crop and first ratoon, 0030 was affected by wilt pathogen
exhibiting field tolerance for 2 seasons. New planting has been taken up and growth
parameters are being recorded.

Accn.no.0052 : First and second ratoon of accession 0052 exhibited stable yields with 18-
20 Kg comparable with local Monthan even under severe salt injury. Irrespective of
season of shooting, it maintained 6-7 leaves with salt injury of scale 5.5-6.

Accn.no.0079 : Second ratoon of Acen.0079 of Pisang Awak continued fo exhibit short
stature compared to local Karpuravalli with stable yields of 23 Kg on an average.

4.1.4: Breeding for biotic and abiotic stresses (5.Uma)

Banana has male and female sterility characters with varying degrees among genomes,
groups and subgroups. Evaluation of accessions for their male and female ferfility
becomes a pre-requisite o proceed through conventional breeding. In the present
programme six fertile diploids and an unigue (AAB) accession were selected for their
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desirable traits like resistance to Sigatoka, folerance to wilt, nematodes etc. Different
accessions from AA, AAA, AB, AAB-Mysore, Pome, Silk, ABB-Pisang Awak, Bluggoe,
Monthan, Peyan and nonseeded Balbisiana clones were used as female parents.
Variation with respect to genomic compatibility between AA diploid and others was
noticed the details are presented in Table 8.

Hybridization attempts and the results obtained suggests that among various diploids
tfried Hatidat, Amrit Sagar among acuminata group and Thiruvandanthapuram among
AAB are proved to be better pollen parents, Hatidat has wider compatibility with varied
genomic combinations. Results of hybridization, insterms of seed yield also suggested
that crosses involving Hatidat resulted in maximum seed yield 1.381 and 1.179 for every
cross affempted with Bluggoe (ABB) subgroups followed by Pisang Awak (ABB)
combination (Table 6). But percentage of embryoless seeds was more with Saapkal.

The growth and yield parameters of IMTP wilt and sigatoka test plants are presented in the
Table 9 & 10.

Musa Germplasm Information System (MGIS)

Musa Germplasm Information System (MGIS) facilitates germplasm curator with «
mangagement tool for their collections and assemble the information available in these
collections and form an international database for use by the researchers working on
conservation and improvement programmes. International Network for Improvement in
Banana and Plantain (INIBAP) centralises the information from all genebanks at global
level after verifying its validity and co-ordinates all the activities of the system. As a first
level programme, it organised training programme for the genebank curators in which a
Scientist from NRCB was trained. The Institufe is provided with a software to document
the data on germplasm and to develop a database. This has been successfully installed
at the centre and a database has been created for more than 50 accessions comprising
of wild and cultivated accessions.
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4.2 : CROP PRODUCTION

4.2.1 : Standardization of agrotechniques for banana production productivity

4.2.1.1 : Effect of edaphic factors on the growth, yield and quality and incidence of leaf
spot disease in different banana cultivars. (V.Kumar)

Pachanadan

Significant differences were recorded among the treatments for all the characters. The
results showed that the plants under T3 took less time for flowering (281.2 days) but
matured late (140.5 days) which was on par with T1 (138.5 days) and T2 (138.8 days). This
delay in maturity of bunches may be attributed to the coincidence of bunch emergence
and maturity during comparatively cooler weather conditions. The number of fingers per
hand (15.00) and fingers per bunch (114.75) and the bunch weight (11.48 kg) were found
to be more under T1 and was less under T4 (Table 11a).




Nendran

In Nendran, the fime ftaken for flowering varied from 275.72 (15) to 322.53 days (T1) and
the maturity period varied from 96.75 (T4) to 108.5 days (T3). Significant differences were
also recorded on bunch weight, number of hands and fingers per bunch. TS recorded the
maximum bunch weight (13.05 ) with more number of hands/bunch (6.25) and a
minimum was recorded under 4.58 (T3).

Robusta

Significant differences
were recorded for all the
characters and the plants
under T6 flowered early B8
(307.75 days) while the
plants under T1 took more
time (373.0 days). :
Maximum number of hands (9.13) and fingers (135.25) per bunch and no. of fingers/hand
(17.7) were recorded under T6. The time taken for fruit maturity was less (107.25 days) in
T4 while it was maximum under T3 (117.0days).

Rasthali

In Rasthali, significant differences were recorded for time taken for flowering, bunch
weight and number of hands per bunch. The bunch weight was maximum (14.2kgs)
under T2 followed by T5 (12.8 kgs) and it was the minimum under T1 (10.55 kgs). The
number of fingers per hand was maximum under T5 (Table 11b).

Poovan

In Poovan, both the inferval between planting and flowering as well as flowering and
harvest were found less under T6 (321.48 and 110.00 days respectively) whereas T1
recorded maximum fime for flowering (371.28 days) and T2 took more time for maturity
(129.00 days). The bunch weight was more under T5 (17.78 kgs) followed by T6 (17.03 kg)
which also recorded maximum number of hands (12.00) and fingers (169.38) per bunch.

Karpuravalli

Like Rebusta and Poovan cultivars, the plants under T6 flowered significantly earlier
(367.33 days) when compared to other treatments but it also took more time for bunch
maturity (137.75 days). Maximum bunch weight (18.95 kgs) with more number of hands
(10.75) were recorded under T4 where the number of fingers per hand (17.13) and
number of fingers per bunch (159.38) were maximum under Té.

The phyllochron (time taken for emergence of a leaf) were recorded regularly at monthly
interval from all the cultivars and were correlated with the weather parameters prevailed
during the period (Table 12). Significant differences were recorded with different
freatments in all the cultivars. The phyllochron ranged from 5.84 days to 11.88 days and
in general the phyllochron found gradually increased with the gradual increase in mean
temperafture and humidity.
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Table 11a : Effect of edaphic factors on flowering and yield parameters of banana
cultivars Pachanadan, Nendran and Robusta
Time taken for Bunch No. of No. of Total No.
Weight hands/ fingers/ fingers/
Flowering Maturity (Kgs) bunch hand bunch
(Days) (Days)
Pachanadan:
T 301.45 138.50 11.48 8.13 15.00 114.75
T2 316.85 138.75 ©.88 7.63 14.25 106.38
T3 281.20 140.50 8.77 7.63 14.13 102.63
14 337.86 120.75 8.73 25 14.33 99.00
15 302.60 119.50 10.50 8.38 14.88 109.63
T6 305.45 118.756 11.00 9.00 13.25 105.88
CcD 18.587 8.667 1.330 0.624 0.868 6.641
(P=0.05)
Nendran:
T 322.53 100.00 9.83 5.40 10.50 65.13
12 302.98 105.00 10.95 5.28 10.88 62.00
13 311.83 108.50 10.13 4,58 1013 58.13
T4 289.83 96.75 .08 5.65 8.75 53.13
T8 2FHT2 ¢ 103.75 13.05 6.25 10.13 60.63
T6 281.68 101.75 12.00 5.60 10.63 63.13
cD 19.131 5.681 1.016 0.383 N.S. 5.210
(P=0.05)
Reobusta:
11 373.00 110.75 14.65 8.94 16,13 121.00
12 347.72 111.00 13.45 8.63 16.00 128.43
Td 321.73 117.00 12.45 8.13 14.25 116.63
T4 314.33 107.25 13.43 7.50 16,13 120.63
i 316.35 110.50 17.78 8.50 15.00 117.38
T6 307.75 113.00 17.03 913 17.70 135.25
cD 22.020 5.935 3.208 0.526 1.567 12.513
(P=0.05)
71 - June planted

12 - August planted
13 - October planted
T4 - December planfed

15 - February planted
T6 - April planted
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Table 11b : Effect of edaphic factors on 'flowering and yield parameters of banana
cultivars Rasthali, Poovan and Karpuravalli:

Time taken for Bunch No. of No. of Total No.
Weight hands/ fingers/ fingers/
Flowering Marturity Ka) bunch hand bunch
(Days) (Days) ]
Rasthali:
T 374.25 105.25 10.55 6.88 12.88 90.25
12 383.10 105.25 14.20 7.75 13.00 95.38
13 352.10 110,75 10.68 6.50 1328 90.13
T4 383.48 107.25 11.33 7.63 13.25 90.00
T8 341.63 109.00 12.80 8.13 13.70 90.88
Té 346.75 107.25 12.48 7.75 13.00 89.13
CcD 15.964 N.S. 2.537 0.608 N.S. N.S.
(P=0.05)
Poovan :
T1 371.28 116.76 14.65 11.38 17.38 169.13
T2 365.25 129.00 13.45 9.63 14.75 145.63
13 350.65 119.25 12.45 10.75 17.50 163.00
T4 354.88 112.00 13.43 10.38 16.75 145.63
15 345.33 113.50 17.78 10.75 16,38 161.00
Té6 321.48 110.00 17.03 12.00 17.25 169.38
CcD 19.968 6.776 3.208 N.S. N.S. 12,295
(P=0.05)
Karpuravalli:
T 41413 128.25 13.83 9.38 15.88 131.88
T2 397.75 127.25 15.08 9.25 16.38 139.00
13 385.50 134.25 14,65 9.50 16.63 14213
T4 397.33 126.75 18.95 10.75 15.38 166.75
15 383.13 124.25 15.25 9.38 16.13 141,50
Té 367,33 137.75 16.92 10.00 17.13 159.38
CD 11.647 9.041 1.483 N.S. N.S. 12.460
(P=0.05)
m - June planted
T2 - August planted
T3 - Qctober planted
T4 - December planted
15. - February planted
T8 - April planted
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4.2.1.2 : Effect of organic and inorganic nutrifion on growth, yield and fruit quality of
different banana cultivars. (V.Kumar and K.J.Jeyabaskaran)

Observations were recorded on growth (plant height, pseudostem circumference,
number of leaves and crop duration), yield (bunch weight, number of hands and fingers/
bunch and fotal yield) and fruit T.8.S. in fruif ratoon crop of five banana cultivars (Rasthali,
Robusta, Poovan, Monthan and Karpuravall). The effect of different sources of
Nitrogen on the physico-chemical properties were also studied and the results are
presented in Table 13.

Application of 25%N FYM + 50% N neem cake + 25%N urea recorded more vigorous plants
interms of increased plant height, pseudostem circumference, number of leaves shorter
crop cycle and produced more yield and also increased the fruit T.5.S. in Rasthali,
Robusta and Poovan cultivars. Whereas, T4 25% N FYM + 25% n neem cake + 50% N urea
was found fo have more favourable effect on growth, yield and fruit quality of Monthan
and Karpuravalli followed by T5. Irrespective of the culfivars all these parameters were
found to be the least in plants recelved 100% N inorganic source of Nitrogen i.e. urea
besides extending the crop duration,

In addition, application of more organic nutrition improved the soil physico-chemical
properties as it reduced the pH and bulk density and increased the porosity of the soil
Table 14. The organic carbon confent (0.68%) and K/Na ratfio (0.47) were found
significantly more under T5 followed by T4 and were least under T1 (0.28% and 0.21
respectively).

4.2.1.3 - Assessment of losses due to weeds in banana cv. Karpuravalii. (V.Kumar)

Observations recorded on plant growth and yleld parameters (Table 15) revealed that
in the unweeded plants (T1) there was 26.45 and 25.03 per cent reduction in plant height
and pseudostem circumference compared fo 18 i.e. weed free condition maintained
upto 9 months after planfing (MAP). The presence of weeds also extended the flowering
time (462.75 days) and maturity (143.00 days), reduced the bunch weight (33.15 per
cent) and number of hands and fingers per bunch. Weed free conditions maintained
upto 9 months favoured the plants to produce heavy bunches (16.8 kgs) with more
number of hands (11.63) and fingers (157.75) which was on par with T7 (Weed free upto
6 MAP). From the above results it is clear that first six months of growth of banana is
sensitive o weeds and the presence of any weeds which competes with the young
banana plants will affect the initial growth and development of plants which reflects not
only in poor bunch weight but also increased crop duration.

The results from the Experiment | revealed that the plant growth and yield showed
significant variations depending on the weather prevailed during the early stages of the
growth and at flowering and post flowering stages of all the cultivars, The near optimum




Table 13 : Influence of Organic and inorganic sources of nutrition on plant growth, yield
and quality of banana cultivars (Ist ratoon)

Treatments Plant Pseudostem No. of Crop Bunch Total T.5.5.
Height Circumference leaves/ durtion  weight yield (°B)
(cm) (cm) plant (Days) (Kg) Ka) (t/ha.)
RASTHALI
T 216.50 57.68 14.83 360.38 11.35 35.03 22.50
12 212.13 59.68 15.40 339.50 1123 36.05 23.48
T3 207.25 57.80 15.48 344.25 12,38 38.19 23.78
T4 215.00 60.40 16,63 330.38 12.35 38.11 24.08
T8 217.63 63.05 17.80 319.88 14,13 43.59 24.35
T6 210.50 60.50 14.88 329.00 12.28 37.13 24.20
C.D.(P=0.05) N.S. 2.584 0.724 14.571 1.177 3.764 0.839
ROBUSTA
T 215.50 53.65 15.25 333.25 13.98 43.15 2215
12 208.50 55.50 14.60 320.25 14.75 45,55 22.60
T3 203.75 55.08 14.00 318.75 14.65 44.98 22.60
14 210.50 57.50 15,13 311.28 15.53 47.90 23.35
TS 235,08 66.25 16.92 302.50 17.10 52.78 24,15
T6 211.25 55.10 13.80 320.25 14.73 45.45 22.50
C.D.(P=0.05) 8.302 3.919 1.093 10,990 1.074 3.341 0.621
POOVAN
Tl 244.08 58.95 12.80 376.38 12.10 37.35 22.45
T2 240.65 58.05 14.06 360.13 13.15 40.60 23.00
T3 251.93 61.93 13.15 361.88 13.48 41.63 22.90
T4 248.33 63.93 13.98 3565.50 13.98 43.18 23.50
15 285.88 69.563 15.53 340.80 15.20 46.95 23.95
T6 254.16 62.13 12.95 358.38 13.95 43.10 23.05
C.D.(P=0.05) 11.065 4.244 1.1 11.705 0.925 2.873 0.499
MONTHAN
T 273.80 - 61.15 14.45 389.38 13.90 43.80 19.63
12 276.25 63.43 15.48 380.88 14.68 45.25 20.25
T3 270.75 63.05 15.38 377.38 14.98 46.20 20.40
T4 287.75 69.48 15.68 362.88 15.90 49.05 21.35
1] 279.00 67.63 16.15 358.75 15.75 48.60 20.50
Tt 272.50 62,38 15.08 380.25 14.70 45,53 19.60
C.D.(P=0.05) N.S. N.S. N.S. 15.086 © 0.758 2.333 0.864
KARPURAVALLI
T 290.40 63.30 15.15 419.60 14.53 44.83 25.80
T2 285.15 65.58 16.38 401.90 15.03 46.37 26.35
T3 208.38 68.38 16.00 412,05 16.05 49 .45 26.75
T4 307.98 71.30 17.20 393.30 17.35 53.55 27.20
15 208.98 69.40 16.22 399.25 16.78 51,77 26.70
T6 205.40 66.80 15.35 402.30 15.60 48.14 26.00
C.D.(P=0.05) 7.305 4.323 1.044 N.S. 1.199 3.702 0.592
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Table 14 : Effects of different sources of nitrogen on soil physio-chemical properties of
banana plantation

Treatments PH E:Ci Organic K Na K/Na Bulk Porosity

(d5/m) Carbon (ppm)  (ppm) density (%)
(%) (Mg/m?®)

T 8.8 0.17 0.28 191 717 0.21 1.35 49,7

12 8.6 0.18 0.34 215 729 0.30 1.32 50.0

T3 8.4 0.24 0.52 263 695 0.38 1.31 50.6

14 8.2 0.26 0.59 297 704 0.43 1.30 50.9

15 B.1 0.26 0.68 320 700 0.47 1.28 51.8

T6 8.4 0.21 0.43 240 699 0.35 1.32 50.4

CD (P=0.05) 0.23 0.029 0.049 24.6 34.4 0.049 0.017 0.70

(n=120)

Tl = (100% N inorganic)

T2 = (25% N FYM + 75% N inorganic)

T3 = (25% N neemcake + 75% N inorganic)

14 = (25% N FYM + 25% N NC + 50% N inorganic)

15 = (25% N FYM + 50%N neemcake + 25% N inorganic)

16 = (25% N FYM + Green manure + 75% N inorganic)
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temperature and humidity with less wind velocity favoured optimum plant growth and
development. Studies on phyllochron revealed that there was a steady increase in
phyllochron (days taken for leaf emergence) with a gradual decrease in temperature
and humidity.

From the Experiment on organic and inorganic nutrition frial it was observed that
application of 25% N FYM + 50% N neemcake + 25% N inorganic improved the growth,
enhanced the bunch weight, reduced the crop duration and increased the fruit T.S.S. in
banana cultivars Rasthall, Robusta and Poovan. Whereas, for Monthan and Karpuravalli
cultivars applications of 26% N FYM + 25% N neemcake + 50% N inorganic were found
bpﬂmum to increase the plant height, pseudostem circumference, number of leaves and
bunch weight and fruit T.8.5. Irrespective of all culfivars, the plant growth, yield and quality
was found to be less in plants supplied with 100% N inorganic. In addition, application of
more organic nutrition improved the physio-chemical properties of the soil which in turn
favoured the better growth and development of plants under T4 and T5.

4.2.2 : Soil - Plant Relationship

4.2.2.1 : Studies on Sodic Injury in Banana Leaves with Reference to Sodium and Potassium
Accumulation Pattern (K.J.Jeyabhaskaran)

The marginal chlorosis in the banana leaves
due fo salt injury is one of the major problems
in the regions of saline and saline sodic solls,
Heavy yield loss is observed due fo this salt
injury as the active photosynthetic regions of
the leaves are affected. The correlation
studies on leaf and soil Na contents and salt
injury level clearly indicated that Na is the
main causal element for this 'so called® salt
injury. Based on the above findings, a study
was conducted to find out the Na accumulation pattern in the banana leaves. In this
study leaves with and without salt injuries were collected and cut into different segments
as shown in the fig. 2 and 3. Each segment was analysed for both Na and K contents by

Fig. 2 : K/Na Ratio in Banana leaf without sodic injury Fig. 3 : K/Na Ratio in Banana leaf with sodic injury




flame photometry. The leaf Na concentration gradudally increased from base to tip and
from midrib portion to the marginal regions and the reverse was true In case of leaf K
concentration. It was very interesting to note that the greenish (heaithy) segrments of the
injured leaf had K/Na ratio of more than one and affected (injured) segments had the K/
Na ratio of less than one. The K/Na ratios of all the segments of healthy leaf were found
to be more than one. The overall Na concentration of both injured and healthy leaves
were more or less same (1.36 and 1.12 per cent, respectively). The overall K
concentration of both injured and healthy leaves were of deficient and sufficient levels,
respectively (1.02 and 3.13 per cent, respectively). This study clearly indicated that’
severity of sodic injury in banana leaves in the saline sodic soils, depends upon the leaf
K concentration.

Another interesting phenomenon observed in this study was a gradual decrease of K/Na
ratio from midrib portion to the marginal regions of leaves. This clearly answers the
guestion, why does the salt injury (or sodic injury) spread from the margin towards midrib
portion with an yellow front ?

Based on these findings, leaf samples from
100 banana plants of different varieties were
collected from saline sodic patches of NRCB
farm and analysed for their K/Na ratio. Inthe
end of the experiment the yield data of the
same plants were also collected. Simple
correlation was worked out between leaf K/
Na and yield. It was noted that the leaf K/Na
had positive and significant correlation
r=0.2131"") with the vield (fig. 4). From the
above experiments, it was inferred that the banana leaves should have the K/Na ratio of
more than one for the optimum yield.

—~

4.2.2.2 : Studies on Na excluding and K absorbing Capacity of Different Varieties of
Banana in Saline Sodic Soil

To study the Na excluding capacity of banana crop, leaf and corresponding root
samples were collected in three replications from banana crops of different varieties like
Burro Cemsa, Saba, Pisang Ceylan, Rasthali, Monthan, Bluggoe, Plsang Awak and
Robusta that are cultivated in saline sodic patches of NRCB farm where the
exchangeable soil Na contents ranged from 2.17 to 3.26 cmol kg-1 and exchangeable
soll K ranged from 0.72 t0.0.82 cmol kg-1. The root and leaf samples were analysed for Na
and K. The mean root Na ranged from 0.48 to 0.78 per cent and mean leaf Na ranged
from 0.27 10 0.35 per cent (Table 16). The variety, Saba recorded the minimum root Na.
Except Pisang Ceylan and Rasthali, all the varieties had no significant difference in root




N content. More sodium accumulation was observed in the roots of Pisang Ceylan and
Rasthali. Eventhough all the varieties had no significo‘nt'difference in the leaf Na, the
Saba recorded the minimum value,

The root K and leaf K significantly varied from 2.17 to 3.39 and from 1.81 o 2.48 per cent,
respectively. The varieties, Saba and Burro Cemsa recorded the maximum root K and leaf
K, respectively.

The root K/Na and leaf K/Na ranged significantly from 3.00 fo 6.59 and from 6.69 fo 8.54,
respectively. The Saba recorded maximum root and leaf K/Na ratios. From the above
findings, it was found that the performance of the variety, Saba is very good. It s
concluded that the variety, Saba has the capacity of excluding Na and absorbing more
K at the root level and this variety has high root and leaf K/Na ratio in the saline and saline
sadic soil,

Table 16 : Root and leaf Na & K of different varieties of banana (%)

(Note : Values with same letter have no significant difference in a columnj

4.2.2.3 : A Computer Programme in BASIC for Soil Suitability Classification for Banana
Based on Soil Texture

Banana crop comes up in variously textured solls. Generally, banana is not coming up
well in light sandy solls and heavy clay soiis but in medium textured solls, like silty clay
loam, clay loam, silty loam, loam etc. Every farmer, before culfivating bananain his field.
he should know whether his farm soll is suitable for banana or his farm soll requires any




amendment for cultivation. For this purpose a computer programme in BASIC was
developed at NRCB for soll suitability classification for banana based on soil texture. This
programme will be highly useful during the analysis of efficiency of banana orchards in
different banana growing regions.

4.2.3 : Physiological studies for banana improvement

4.2.3.1 : Standardization of the procedure for measurement of membrane stability under
salt siress in banana. (R.H.Laxman)

Under salt tolerance studies, efforts were made to standardise the measurement of
membrane stability in Banana. The root tissue bits 5 mm diameter and 10 mm long were
incubated, in NaCl solution with different concentrations ranging from 0.25M to 1.50M, for 3
hours. After the incubation, fissue samples were rinsed with distilled water and transferred to
vials containing 10 ml of distilled water, Electric conductivity (EC) was measured after keeping
the samples overnight. Among the two commercial varieties tested, Karpuravalli which is
found field tolerant, also showed higher membrane stability than Nendran.

4.2.3.2 : Studies on nutrient deficiency

During the survey many nefrient deficiency symptoms were observed in banand
plantations. The iron deficiency in cultivar nendran showed severe chlorosis.

chiorosis induced by iron deficiency in banana




4.3 : CROP PROTECTION
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4.3.1 : Studies on banana nemotodes and their management
4.3.1.1 : Survey for Nematode (P.Sundararaju)

Atotal of 108 each of soil and root samples were collected
from different places in 10 districts of Tamil Nadu and
Pondicherry, revealed the occurrence of 12 genera of
plant parasitic nematodes associated with the crop Table
17, It was observed that the nematodes Prafylenchus
coffeae, Meloidogyne incognita and Helicotylenchus
multicinctus were the dominant species associated with
banana in most of the districts surveyed. The burrowing
nematode, Radopholus similis was recorded in Srirangam
and Lalgudi taluks of Trichy district, Vathalagundu taluk of
Dindigul district and Upparpatty taluk of Theni district. The
other important nematodes found associated with
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banana were Rotylenchulus reniformis, Heterodera oryzicola, Hoplolaimus sp.,
Tylenchorhynchus sp., Rotylenchus, Hirschmaniella sp., Hemicriconemoides sp. and
Tylenchus sp. Soil and roof samples collected from all the banana experimental fields at
NRCB Farm reveadled the presence of 15 genera of plant parasitic nematodes. Among
them four species, viz. R.similis, P.coffeae, H.mulficinctus and M. incognita were the
predominant species.

Table 17 : Occurrence of major plant parasitic nematodes recorded from the rhizosphere
of banana in different districts of Tamil Nadu and Pondicherry

Sl District No.of No. of samples yielded major nematode pathogens
No. samples
collected Radopholus  Pratylenchus Meloidogyne  Helicotylenchus
sirmilis coffeae incognita multicincius
Soill Root Soil  Root Soil  Roof Soil Root
1. Trchy 45 - 5 = 35 8 14
2. Karur 11 - - - 2 2 5 2
3. Salem 03 = i = 2 - . - -
4. Viluppuram 03 - . - - - . - -
5. Kanchipuram 04 » = 2 - = 2 - 2
6. Cuddalore 09 - - - 4 1 & - 2
7. Thanjavur a7 - - - 5 1 3 - 2
8. Dindigul 04 - 1 - 1 - 1 3 2
9. Madurai 04 - - - - - 2 1 1
10. Theni 13 - 2 - 3 1 3 6 3
11. Pondicherry 05 - - = 2 3 4 - 2
Total 108 oo 8 - 52 16 39 16 31

- indicates did not vield any nematodes

4.3.1.2 : Population fluctuations studies on major nematodes

In order fo study the population fluctuation of R.similis on three cultivars viz. Kalyan Bale,
Alukkel and Kalibow (Tissue culture) and P.coffeae on variety Nendran which are highly
susceptible to the respective nematodes, root samples were collected at monthly
interval during 1997 and nematode populations were assessed. Drastic increase of
R.similis population during the months of Jan.-April which later reduced to negligible level
from May to October. Again a steady increase was noticed from November to
December P.coffeae on cultivar Nendran showed a maximum population from October
to December and minimum population in the month of May to August (Fig.5 to 8.)
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Population fluctuation of Pratylenchus Coffeae in roots of banana (Cv. Nendran)
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4.3.1.3 : Effect of organics and inorganics on population build up of Prafylenchus coffeae

The effect of organic and inorganics on population build up of P.coffeae was studied in
all six commercial cultivars Nendran, Karpuravalli, Rasthali, Monthan, Poovan and
Robusta. Samples of both soil and root were collected from all the six cultivars and
assessed for nematode population. Maximum population of P.coffeae was recorded in
cultivar Nendran followed by Karpuravalll and Robusta. Among the six freatments
sampled, minimum nematode population was recorded in freatment No.5, where 50% N
was applied through Neem Cake. Plants grown in freatment No.3 and 4 also showed the
minimum nematode population, as those plants received 25% N through Neem cake.
Whereas, maximum nematode population was recorded in freatment No.1, 2 and 6
where neem cake was not applied. This study clearly indicated the Neem cake in the
Nematode control,

4.3.1.4 : Evaluation of Musa germplasm against major Nematodes under field conditions

A preliminary field screening among 567 Musa germplasm available at NRCB against the
pathogens viz. R.similis, P.coffeae, M.incognita and H.mulficinctus. Indicated that only 45
cultivars were found fo be highly susceptible to P.coffeae, 6 cultivars to R.similis; 41 1o
M.incognita and 4 to H.multicinctus. The rest of the culfivars were free from nematodes.

4.3. 2 : insect Pests Management in Banana (B.Padmanaban)
4.3.2.1 : Survey

Survey conducted in few districts of Tamil Nadu revealed
fhe following insect pesfs viz., Tobacco caferpillar
(Spodoptera litura (F.), Pseudostem weevil (Odoiporus °
longicollis) (Oliv.), Rhizome borer (Cosmopolites sordidus
G.). Leaf thrips (Helinothrips kadaliphilus R&M), Flower
thrips (Thrips hawaiensis (Morgan), Banana lace wing
(Stephanitis typicus Dist.), Bag worm (Kophene cuprea
M.), Banana Mealy bug (Pseudococcussp.). Incidence
of leaf thrips and bag worm was very severe in Trichy
taluk, and pseudostem weevil was very severe In
Coimbatore district whereas pseudostem weevil and
thizome borer was severe in Periyakulam district.
Occurrence of Spodoptera litura (F) on some
commercial banana cultivars like Karpuravalli, Rasthali,
Monthan, Nendran, Pachanadan, Robusta, Poovan and
Ney Poovan indicated a maximum feeding damage on Pseudostem showing weevil
Monthan and lesser in Pachanadan variety. infestation




Observation on banana aphid, Penfalonia nigronervosd
was recorded on nendran cultivars having various
categories of BBMV infection like, (i) Aborted bunch (ii)
Travellers palm apperance (i) Lean and lanky plants with
short and long peduncle and (iv) Healthy (Table 25.),
Statistical analysis of aphid population indicated
significant differences among healthy and infected
categories and difference between severe and verysevere
infection. (CD:P=0.053.17, C.V. % = 21.77) Correlaticn
was worked out between the aphid population and yiel {
of BBMV infected nendran cultivars indicated significant
negative correlation (r = 0.859, n = 40, y = - 5545599 +

15.87477). Rhizome borer infested plant robusta
showind malformatfion peduncle

4.3.3 : Fingal and bacterial disease management in Banana (R.Thangavelu)

4.3.3.1 : Survey

Rowing survey on fungal diseases of
banana was conducted in 43 banana
orchards covering major banana growing
regions in different districts of Tamil Nadu
such as Villupuram, Cuddalore, Thanjavur,
Madurai, Periakulam, Theni, Trichy and
P~ndicherry indicated the following major

ireties such as Poovan, Nendran,
Monthan, Rasthali, Robusta, Karpuravall
and Ney Poovan. Sigatoka incidence was
observed in all the varieties and the
observations on the incidence of Sigatoka, Wilt and number of functional leaves in case of
Sigatoka disease were noted and are presented.

Wilt affected Rasthali orchard

Maximum incidence of more than 80% was noted in Robusta, Poovan and Monthan
varieties and less incidence of Sigatoka was observed in Karpuravalli at Bunch Maturing
stage. The functional leaves during bunch maturity stage were also more (13) in
Karpuravalli and less in Robusta and Rasthali.

The fusarium wilt incidence was observed in Monthan, Rasthali and Karpuravalli and the
maximum incidence was recorded in Rasthali and Monthan and less incidence in
Karpuravalli,

e e A B ]




4.3.3.2 : Evaluation of germplasm against Wilt and Sigatoka diseases of banana under
field conditions

Germplasm maintained at NRCB farm, was evaluated for their reaction to wilt and
Sigatoka diseases of banana Table 18, Observafions on disease incidence, Youngest
Leaf Spotted(YLS) and number of functional leaves were taken at vegetative, flowering
and harvest phases.

The results indicated that the accessions belong to Musa balbiciana Pisang Awak,
Monthan and Bluggoe groups which have more 'B* genome in their genomic constitution
were found fo be less susceptible to Sigatoka leaf spot as there was less incidence of
disease more YLS value and functional leaves compared to other groups which have
more ‘A’ genome in their genomic constitution. Maximum incidence of Sigatoka, less YLS
value more YLS value indicates more resistance and functional leaves were recorded in
Cavendish-AAA followed by Nendrapadathi (AAB), Pome (AAB), Mysore (AAB), Silk (AAB)
which contain more 'A’ genome in their genomic constfitfution. However, in each
genomic group wide variations in the incidence of disease, YLS and functional leaves
were also observed.

Varieties such as local Peyan (ABB). Enna Benian (AAB), Thiruvananthapuram (AAB),
Kalibow (AAB), Petite Nine (AAA) Vadakkan Kadali (AA) and Pisang Rajah (AAB) were
found fo be free from Sigatoka leaf spot disease. From this it can be concluded that
resistance donors for Sigatoka pathogen are present in all the genomic groups which can
be better exploited in breeding programmes to develop Sigatoka resistant/tolerant high
yielding banana clones (Table 18).

4.3.3.3 : Evaluation of IMTP(wilt) accessions for their reaction to wilt and Sigatoka diseases

A trial was laidout to observe the reactions of different exotic hybrids/varieties against
wilt pathogen under natural field condition. So far no incidence of wilt was observed in
any of the IMTP (wilt) accessions. Besides, screening these accessions against wilt,
reaction of these accessions against Sigatoka leaf spot disease was also recorded at
vegetative (6 months after flowering) flowering and at harvest phases. The observations
on the disease incidence and YLS were faken and the same is presented in Table 19,

Observations, indicated that the hybrids PA-03-22 (EMB-404) and FHIA-03 and natural
germplasm such as Cultivar rose, Yangambi-KM-5, Pisang Jari Buaya and Pisang Lilin
were found to be resistant to Sigatoka as these accessions were free from Sigatoka
incidence. Whereas the hybrids such as FHIA-1, FHIA-23, EMB-402, GCTCV-119, GCTCV-
215 and culfivars such as Burro Cemsa, Saba, Bluggoe and Williams were found to be
susceptible to Sigatoka as these accessions recorded high incidence of Sigatoka and less
YLS value at all phases evaluated. However the varieties such as Pisang Nanga and
Pisang Mas were moderately tolerant fo Sigatoka as these recorded less incidence and
more YLS value.
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Table 19 : Evaluation of IMTP (Wilt) accessions against the Sigatoka incidence

Sl. Name of the varieties/ Vegetative Phase Floweirng Phase Harvest Phase
NO. Hybrids

Disease YLS Disease YLS Disease YLS

Severity Severity Severity
1. SH-3484(FHIA-01) 29.0 10.4 44.1 7.7 79.3 3.5
2. SH-3565(FHIA-03) NI - NI - NI -
3. SH-3649(FHIA-17) 47.1 4.54 60.5 8.1 - -
4, SH-3444(FHIA-23) 55.2 6.4 65.2 7.8 79.9 4.0
5. PV-03-44(EMB-402) 28.2 10.2 42.0 10.7 83.4 3.6
6. PA-03-22(EMB-404) NI - NI - NI -
7. GCICV-119 48.5 3.5 - - - -
8. GCICV-215 44.5 5.4 40.0 12.0 78.2 5.0
9. Burocemsa 37.6 10.9 56.4 8.8 86.5 2.5
10. Pisang Mas 55.6 8.3 45.8 9.5 60.0 7.0
11. Saba 30.7 12.0 53.2 9.2 78.80 4.1
12. Pisang Nanga 57.6 7.6 64.1 9.0 68.9 7.0
13. Cultivar Rose NI 5 NI = NI -
14, Yangambi KM-5 ; NI 5 NI - NI =
15. Pisang Jari Buaya NI - NI - NI -
16. Pisang Lilin NI - NI - NI -
17. Calcutta IR 124 - - - - - -
18. Gros Michel 65.1 8.2 = : - =
19. Bluggoe 40.3 10.5 55.7 9.6 80.10 3.5
20. Williams ' 39.4 9.0 58.9 9.0 78.8 3.0
21. Pisang Ceylan 46.1 9.0 657.2 7.5 77.9 4.2

22. Local cultivar - Rasthali 62.6 9.5 59.9 8.0 79.8 25




4.3.3.4: Evaluation of IMTP (Sigatoka) accessions for their reaction to Sigatoka Leaf Spot
disease -

The IMTP (Sigatoka) Genotypes were evaluated for their reaction to Sigatoka incidence
under natural field conditions. The observations on Disease severity, YLS, Disease
Development time (in days) and LER (leaf emergence rate) were recorded to asses their
resistance nature (Table 20).

Among the genotypes evaluated, SH-343669, Saba, Pisang Ceylan and local cultivar
Robusta were found to be susceptible to Sigatoka disease. Genotypes such as PV-03644,
PA-03622, Pisang Lilin, Pisang Berlin, Niyarma Yik were found to be resistant,

Among the suscepftible genotypes, the YLS value was more in Saba at all phases
evaluated followed by SH-343669 and Pisang Cevylan.

The disease development fime which was recorded throughout the crop period which
ranged from 34-193 days and more DDT value was recorded in the variety Saba,

With regard to LER, it was maximum in the variety Pisang Lilin followed by PA-03622,
Saba, PA-03622, Pisang Ceylan, SH-343669, Niyarma Yik, local cultivar Robusta and
Pisang Berlin.

The influence of weather factors such as temperature and RH on the disease
development fime (in days) was also calculated to develop the forecasting model for
Sigatoka (Table 21).

In General, significant influence of temperature and RH on the DDT was observed in all
the susceptible genotypes. However, the degree of influence varied from variety to
variety. It was also observed that 1°C rise in temperature increased the Disease
Development Time (DDT) by 6 to 14 days. Similarly 1 per cent rise in RH, decreased the DDT
by 1.5 to & days.
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4.2.4 : Studies on Viral Diseases and their Monagement (R.Selvarajan)
4.3.4.1 : Survey

Both the BBMV and the BSV incidence have been observed in commercial cultivars in
Southern Districts of Tamil Nadu and Keral.(Table 22). In Agricultural College, Vellaiyani,
Kerala more than 50% plants of Ney Poovan had severe BBMV infection. In a plant,
necrotic streaks on petiole, midrib and pseudostem have been observed. Necrosis found
to be deep seated In pseudostern of infected plants.

In a State Govt. Banana Nursery, Peringamala, Kerala, out of 49 cultivars maintained 14
had severe BBMV infection. The cultivars are Thiruvananthapuram Palayankodan, Red
Banana, Monthan, Rasthali, Jawa, Krishnavazhai, Kareem Kadali, Sakkai, Matti, Mysore
Ethan, Padathi, Pisang Lilin and Adukkan.

Table 22 : Survey for BBMV and BSV incidence in Tamil Nadu and Kerala.
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*  InTuticorin district cultivars and Monthan Poovilachendun (700), Nendran (400), Rasthali (1000)
and Monthan(1000) had no viral disease incidence. In Nagarcoil cultivar Matti (900) did not show
any viral disease symptomns. Figures in the paranthesis are number of plants observed in respective

cultivars.,

@ Figures in the pardnthesis are number of orchards surveyed.
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Table 23 : Survey for BSV & BBMV incidenceé in Trichy district of Tamil Nadu.

e

_ Percent Disease IncidenceTofal

. Poovan
. Poovan
- Nendran

Kizumant | Nendsn 020
e :NGYFJOO\EOT‘!“\:'.”\'\ }7 _

Chinnakaruppoor Robusta 10 =

. Nemsyen . 038 .

MoMuputhee © = Rostholl 0 i e

. = Poovan M5 20

Maliompathu ~~ Nendran ~ 60.1 .

. iNendon . J85 0
. Nendran 7 o
Nendon @ 135

*

A few randomly selected plants were observed for the disease incidence,

The BBMYV infection in Nendran cultivar in Trichy district ranged from 0 to 60.1 per cent
(Table 23). The BSV infection in Poovan variety ranged from 0.9 to 24.5% which is much
lesser than the last year record. Around 25 plants were observed fo have Neer Vazhai
malady in cultivar Nendran.




4.3.4.2 : Variations in symptoms induced by BBMV

Banana bract mosaic virus disease is characterised by
presence of spindle shaped pinkish to redish streaks on §
pseudostem and midrib, typical mosaic and spindle §
shaped dark streaks on bracts, mosaic on leaf petfiole,
Fwm Yy peduncle and fingers.
However during this year g
survey various symptoms have
been noticed on BBMV §§
infected plants. Mild spindle :
shaped mosaic patfern on &
upper side of the leaf and the
lower side coresponding to
spindle shaped mosaic, thick
waxy coating has been ™
observed during winter months
and the rest of the year the
symptoms are absent. Severe necrotic streaks on
] | pseudostem, petiole and midrib has been observed for the
Unusal long peduncle first time in Cvs Neypoovan, Robusta and Nendran. In Cv,
symptom induced by BBM_V Pachabontha batheesa severe necrosis on peduncle,
fingers, rachis, bracts and also on leaf
lamina.  Mild necrotic streaks became
severe at later stage of finger development
and cracking of fingers due to necrosis has
also been notficed. In the infected plant, >
after complete development of bunch, '
there was a male phase followed by an
unusal female phase with 4-5 hands has By
been observed. The fingers of extended |
female phase also had similar necrosis ¥4
symptom. The EM observation of necrosis
fingers revealed the presence of BBMV and BSV particles. Extension of female phase
after short male phase was observed in Cv. Nendran in the farmers field. In Cv Nendran
unsual orientation of bunch with long peduncle and very short peduncle, abortedness,
lean & lanky tall plants have been observed. In Cv Poovan necrosis was severe on leaf
lamina, pseudostemn and petiole when BBMV and BSV are present.

Necrosis of bunch
induced by BBMV and BSV

Unusual orientation of bunch  Traveller palm appearance

4.3.4.3 : Fixed plot survey :

Regular visits were made fo a Nendran orchard in Malliampathu. In that orchard 44%
BBMV incidence was recorded in the month of November (Before bunch emergence)




and the banana aphid 'Pentalonia nigronervosa’ occurrence was also high in the same
orchard. After emergence, the BBMV incidence rose to _58. 1% and in January the incidence
reachedto 60%. In some of the plants suckers had BBMV symp’romé but not the main plant.
In a Neer Vazhai plant,2 out of 5 suckers showed typical BBMV symptoms but the main plant
and remaining suckers had no sympfoms of BBMV., It is suspected that BBMV would have been
transmitted by aphids from infected to healthy plants and the other possibility is plants would
have expressed the symptoms in later stage i.e. after a certain time of latent period. Aphid
population on those plants has been observed to have more numbers than other plants.
Different degrees of symptoms due to BBMV were noticed in that orchard. Besides BBMV
sympfom,i.e. includes pinkish streaks on pseudostern, spindle shaped mosaic on leaves,
mosaic on fingers and bracts, plants had different categories of symptoms and their per cent
occurrence in the Orchard have been given in the table 24.

Table 24 : Fixed plot survey in a Nendran orchardin Mulltampalhu village of Trichy district

sl. Categories of BBMV infected picn’rs 0 o %OCCurrence
No. . o W

Poor plant development and emergene of bunch 646 . __:

ol

2. Rotting of cigar leaf and no bunch emergence . o agE

3. BBMV + Neer Vazhai malady T e 0ad

4. Bunches with long peduncle ' . i . &9

5.  Bunches with very short peduncle and . o "'_ 0
horizontal orientation of bunch e o .

6. Typical fravellers palm oppearcnce ofplan‘r . . 0y

7. Lean, lanky and‘ru!!plan?s . L e

8. BBMV+ cpparenﬂy haalfhy bunc es g - 29310

% by . L

Table 25 : Effect of BBMV on yleld parameters of cultivar Nendran

In the fixed plot survey, the yield parameters were taken at the time of harvest are given
in the table 25. Bunch weight, total number of hands, finger length and width of healthy,
BBMV free plants were significantly different from BBMV with aborted bunch, traveller
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palm appearance, lean and lanky plants with short and long peduncle categories. The
infected plants have given bunches of less weight, malformed, underdeveloped fingers
makes them not saleable. Hence the loss could be cent per cent. The minimum bunch
weight in BBMV plants are due to undeveloped fingers.

4.3.4.4 : EM observation

The bracts and epidermal layer of finger of Pacha Bontha Batheesa, which had Necrotic
symptoms on leaves, bracts and fingers had both the flexous nod shaped particles and
bacilliform particles. But the leaf samples of Neypoovan which also had necrotic
symptom had only BBMV particles under Electron Microscope.

4.3.4.5 : Transmission studies (R. Selvarajan & B. Padmanabhan)

The Banana aphid Penfalonia nigronervosa were dllowed to feed on infected cvs. of
Robusta, Karpuravalli and Nendran for 5-10 minutes. Aphids were strained for an hour
before acquisition feeding. Then the aphids were allowed to feed on healthy tissue
cultured plants for 30 mts. and then killed by spraying 0.2% phosphomidan. The plants
are maintained in insect proofcages. Till date no symptom was observed., The banana
lace wing bug was also used to transmit BBMV in Neypoovan. Out of § plants inoculated
only one had developed symptoms.

4.3.4.6 : BBMV Incidence in germplasm

BBMV infection in germplasm collection is identifiess by the presence of typical external
symptoms induced by virus. BBMV infected accetions are being transferred to virology
block for further test using immunodiagnosis. Totally 36 accessions are found to have
BBMV infection. In 15 accession symptoms were observed on Bract, leaf and
pseudostem of main plant and also on suckers. Seven accessions had symptoms only on
suckers but not in main plants.

4.3.5 : Diseases of unknown Etiology
4.3.5.1 : Neervazhai

During this year survey less than 1% of nendran plants had neervazhai malady in a few
orchards has been observed and in the most of the orchards no incidence was found.
It is the first fime that BBMV infection has been noticed on Nendran plants having
‘Neer Vazhai' malady.

4.3.5.2 ; Floral malformation in Nendran

In the survey., a nendran plant with BBMV showed ‘Neervazhai’ like symptoms, but a
heavy floral malformation which is distinguished from ‘Neervazhai’. At the bunch 4-5
ovaries fused together and branched 2-3 times at the tip, inturn the branched tips had
bunch of florets. The malformed hands, fingers are shown in the figure. The etiology of
this malady is being studied. However, BBMV is suspected fo be the cause of change in
hormonal balance, hence the floral malformation.




4.4 : POST HARVEST TECHNOLOGY
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4.4.1 : Post harvest Evaluation of Germplasm

The objective of the study was fo evaluate the banana accessions existing in the
germplasm collections for postharvest storage life with the goal of identifying accessions
with longer shelf life.

The study was performed on 69 accessions belonging to five genomic groupings namely
AA, AAA, AAB, ABB and BBB, The fruits were harvested at three maturity levels namely, 75,
90 and 100 days after fruit set. They were stored at 25°C+2°C in perforated polythene
bags. Observation on fruit ripening were recorded at the time when the peel color
started to turn from green to yellow. (Green life) and from ripening fo rotting (Yellow life).
The data on disease incidence and fruit quality parameters after ripening were also
collected. The results showed market differences in the green life (3-18 days) and yellow
life (2-10 days) of accessions were recorded. In general, the green life showed an inverse
relationship with maturity. The maximum green life of 18 days was displayed by
Accn.No.0161(AAA) while the longest yellow life of 10 days was recorded by
Accn.No.0066. (Fig. 9 to 13).

The existence of such wide differences in the post harvest shelf life of banana accessions
has been documented for the first time in this report. This study highlights the importance
of post harvest evaluation in further breeding programs.

4.4.2 : Studies on effect of Pre-harvest conditions on fruit quality
4.4.2.1 : Experiments on bunch covering

An observational frial to study the effect of bagging and application of 24-D on the
development of the newly emerging bunches in two separate experiments were carried out.
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Fig. 9 : Green life and Yellow life
Days AAA
16-
12
101

2 200 161 166 105 9
B Green life [_] Yellow life
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Fig. 10 : Green life and Yellow life
i of banana accessions AB

107 292 53 234 174 113

B Green lite [_] Yellow life

Da
o DB

136 281 66

Fig. 11 : Green life and Yellow life
of banana accessions
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B Greenlife [ Yellow life

AAB

77 255

Fig. 12 : Green life and Yellow life
of banana accessions

Days

AA

13 208

B Green life [] Yellow life

Days
§Ea

Fig. 13 : Green life and Yellow life
of banana accessions ABB

108 453 416 87

B Green life [_] Yellow life

517




Blue polythene bags were used to cover the newly emergéd bunch with the aim of
improving vyield and especially the postharvest quality. The covers were perforated to
allow for aeration and prevention of build up of humidity in the vicinity of the developing
fruit. Unbagged controls were used for comparison of resulfs.

Contrary to expectation, the covered bunches showed damage and premature
ripening. Moreover, rodent pests began o proliferate under the covers.

The observations showed fthat polythene bunch covers are not suited for Trichy
conditions where the femperature remain high for most part of the year.

4.4.2.2 : Effect of pre harvest spray of 2,4-D on fruit growth

The newly emerging bunches were sprayed with 2.4-D at concentration of 25 and 50
ppm immediately following the opening of the last hand. Observation on bunch yield
and fruit quality were made and compared against control (Table 26).

Table 26 : Effect of 2,4-D on the growth of Karpuravalli fruits

i

* DAS denotes days after shooting

The results showed that 2,4-D application at both levels increased fruit size, volume and
bunch yield in relation to control, The average fresh fruit weight at 50 DAS was 34.05g in
control as compared to 46.33g and 51.91g in 25 and 50 ppm 2,4-D freated samples
respectively. At 80 DAS, the control showed a fruit weight of 49.38g whereas 25 ppm and
50 ppm 2.4-D treated samples weighed 61.97g and 70.79g respectively, The increase in
weight of whole fruit was associated with a concomitant increase in dry weight
suggesting that the increase in weight was in fact due to the higher accumulation of dry
matter and not merely an increase in moisture content, An increase of fruit length, girth
and volume were also observed in the 2,4-D freated bunches,




The bunch yield at harvest was significantly higher by 32% and 41% in 25ppm and 50 ppm
treated plants over control respectively. Bioassay confirmed the absence of 2,4-D residue
in the fruit. The data confirms the earlier reports and could be recommended to growers
for increasing the banana yield without any residual toxicity.

4.4.3 : Storage studies
4.4.3.1 : Effect of low temperature storage on ripening and quality of banana

Banana fruit is sensitive to cold which manifests as injury symptoms when stored at 10°C
orless. The aim of the experiment was to study if differences existed among varieties with
different genomic composition.

Mature fruit samples of Robusta (AAA), Karpuravalli (AAB) and Monthan (ABB) were
stfored at 10°C after giving various freatments for upto 30 days. Samples were analysed
at the end of 5,10.15 and 30 days for chilling injury symptoms.

The data clearly showed that variation in chilling injury exists within and among dessert
and cooking varieties of banana Table 26. The cooking variety ‘Monthan’ exhibited
greater tolerance to cold. Pretreatment with CaCl, and Ascorbic acid helped to reduce
the chilling injury symptoms in all the varieties. The process of ripening was not inhibited
until affer 30 days of stforage at 10°C, although the fruit quality was adversely affected.
Robusta was the worst affected followed by Karpuravalli and Monthan (Table 27).

4.4.3.2 : Effect of storage parameters on green life

The process of ripening in banana is initiated at harvest and reaches completion in a few
days. The time that elapses between the time of harvest and the change in peel color
from green to yellow is known as the ‘Green life’ and is a very useful parameter
commercially,

The influence of storage conditions on the shelf life of Karpuravalli variety of banana was
studied with the aim of finding the optimum storage parameters for an extended storage life.

The fruit in hands immediately after bunch harvest were subjected to various treatments
and allowed to ripen normally. The freatment condition and the shelf life are summarised
in Table 28. The time taken for ripening was found to vary significantly among the
tfreatments. While the control fruits stored at room Tempero’ru're (Min.24°C-Max.34°C) had
agreenlife of 4days, it could be extended upto 21 days at a storage temperature of 15°C
when kept with KMnO, in perforated polybags.

These results could be applied for the extended storage of Karpuravalli variety of
banana.
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Table 28 : Green life of cv.Karpuravalli as influenced pretreatment and storage
temperature '

Pretreatment of hands Storage Green Increase
tfemp.(°C) life in green
(days) over
control
(days)
No treatment (confrol) RT 4 -
Precooled in water for one hr. RT 8 4
Precooled in water for one hr. 14 11 7
Precooled to 15°C for one hr. RT Bt S
(in BOD incubator)
Precooled te 10°C for one hr. RT 10 6
(in refrigerator)
Pretreated with 5% virosil for 3 min. RT. 7 3
Pretreated with 5% virosil for 3 min, 14 12 8
Prefreated with 5% virosil for 3 min. 36 7 %
Stored with sachets of KMnO, 14 21 17

impregnated sollrite

RT 27-33°C

4.4.3.3 : Installation of Zero energy chamber

A prototype of zero energy chamber was |
installed in the research farm at a total cost
of Rs.1200/-. The chamber has provision to |
store 200Kg. banana bunches at a time.,

Opservations on the temperature and
humidity inside the chamber over several |§
days showed that the temperature remains |
10-12¢C less than the ambient and relative |§
humidity varies from 90-95%. Under these
conditions, the green mature bunches could be stored for a longer period wifhout loss of
quality.

4.4.4 : Processing and product development
4.4.4.1 : Value added products

In an effort to reduce the post harvest losses and enhance the utility of banana,
experiments were conducted with a view fo developing processed products. The
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following products namely
banana figs, banana
powder, banana chocolate
and banana papads were
developed during the year,
All of these products were
found to possess a shelf life
of at least three months
when stored in moisture
proof polybags at ambient temperature.

Banana Figs Banana Chacolates

4.4.4.2 : Evaluation of cultivars for wine preparation (S.Uma)

Some of the commercial local cultivars were evaluated for their suitability to wine
preparation along with exotic cultivars. During glut periods, wine is a betfter proposition
for prolonged utilization of the fruit. Depending on T.8.8. content of the fruit, two
freatments were given of the twelve potential accessions, Burro Cemsa followed by
Saba were good among ABB culinary cultivars with equal quantities of sugar. But
Karpuravalli (ABB) was best among dual purpose accessions with reduced sugar
quantity.

5. TECHNOLOGY ASSESSED AND TRANSFERRED

NRC on banana is committed fo undertake basic and strategic work under each
identified thrust area. Since inception efforts are made to develop technigue and
technologies inspite of constraints of infrastructure and man power, yet in this perennial
fruit it is foo early for the development of any technology. However, the thrust area
identified falls both under basic and strategic research. Information generated through
basic research will be used for strategic programmes. Technology generated through
AICRP has helped in improving production which includes high density planting, drip
irrigation, fertigation and management of insect pests, nematodes and diseases.

6. EDUCATION AND TRAINING

A training on "Invitro propagation of banana for production of quality planting material”
was conducted at the Centre from 19-31st May, 1997,

Shri K.Kamaragju, Lab  Technician, aftended ftraining on “"Appropriate Post harvest
handling of fresh horficultural produce” at IAR|, New Delhi during 1-12 September, 1997,

Shri S.Karthikeyan, Technical Assistant, attended “"Computer tfraining programme for
ARIS personnel” at UAS, Bangalore from 15-23, September, 1997,

Mr.V.Kumar, Scientist, attended the Sixth Winter School on " Remote sensing in
Agriculture with a special emphasis on Crop water management” held at Dept. of
Agricultural Physics, 1ARI., New Delhi from 8-30th December, 1997,
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International

Dr.S.Uma, Scientist(Sr.Scale), attended E
"Musa Germplasm Information System”
training programme conducted by INIBAP §
at CIRAD-FLHOR, Guadeloupe, French
West Indies from 10-17 October, 1997,

7. AWARDS AND RECOGNITIONS

Dr.H.P.Singh, Director, was conferred as fellow of Natfional Academy of Agricultural
Sciences, New Delhi for his confribution to hortficulture research.

Dr.H.P.Singh, Director, chaired the Technical Session on Improvement in the Group
Meeting of AICRP on Tropical fruits held at Dharwad on 27th November, 1997,

8. LINKAGES AND COLLABORATION IN INDIA AND ABROAD INCLUDING EXTERNALLY
FUNDED PROJECTS

For the success in identified programmes in thrust areas, effective linkage with INIBAP will

be required. Currently India is a member of INIBAP and International Musa Testing
Programme (IMTP) has been initiated with their collaboration. Effective linkage of INIBAP
shall be used for human resource development, exchdnge of germplasm sharing of
products and processes and information. Linkages shall also be established with ACIAR,
CATIE, Costa Rica, CORBANA-Costa Rica, IPGRI- Rome and FHIA-Honduras. In addition
to international collaboration with INIBAP, linkages at national level with NBPGR, New
Delhi, IIHR,Bangalore, Biotechnological Division of Bhabha Atomic Research Centre,
Bombay and NRC on Biotechnology, Pusa, New Delhi will be established. Additionally,
effective linkage will also be established with clients, and entrepreneurs committed for
the improvement of banana

Dr.H.P.Singh, Dr.P.Sundararaju, Dr.S.Shivashankar and Dr.S.Uma attended the ‘Interface
with progressive banana farmers’ headed by the Disfrict Collector V.Rajaram on 7.12.97

9. AICRP/ COORDINATION UNIT / NATIONAL CENTRES

Research on banana has been conducted under AICRP on Tropical Fruits since 1970 and
the project has eight centres working on banana in eight banana growing regions.
Significant achievements at Nafional level are covered under scenario (6). Genetic
resources are conserved at two centres viz. Coimbatore and Kannara but
characterization is not complete. Accessions have been assessed for agronomic
characters, resistance to sigafoka, fusarium wilt and nematodes. Conventional breeding
has succeeded in the development of three hybrids which are being evaluated under
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different agro-ecological conditions. Disease resistant diploids are available which can
be used for breeding. H-1 from Kannara has promise due to short crop cycle, resistance
fo leaf spot, fusarium wilt and nematode.

Conventional method of propagation has been the use of suckers and rhizome and
experiment conducted has suggested that in vitro plants provide uniformity and
earliness apart from its freeness from disease. However, it has to be cost effective for
commercial adoption. High density planting has been successfully exploited for
improved productivity in all the regions. Double row system of planting has become
popular in the region where drip irrigation has been adopted. Nutritional needs for
different varieties have been standardised. Drip irrigation has been found to improve
water use with enhanced vyield. Effective weed management through the cover
cropping with Cowpea is largely adopted.,

Insects, nematode and disease problems in different states are identified and chemical
control is advocated. Integrated management of nematode for different regions have
been developed.

GENERAL / MISCELLANEOUS
10. LIST OF PUBLICATIONS
10.1 : Research papers

Singh. H.P., Kumar, V., Jeyabaskaran, K.J., Uma, S, and Thangavelu, R. (1997). Effect of
organic and Inorganic source of nitrogen on banana production under high p" soil.
International symposium on Banana in the sub tropics held at Tenerife, Spain on 10-14,
Nov., 1997. pp.421-425.

Singh, H.P. and Prakash Patil, 1997, Efficacy of Nitrogen and Potassium on Growth and
Yield of Banana cultivars. ‘lbid’;

singh, H.P., Prakash Patil and Kumar, V., 1997. Assessment of Loss caused due to weeds
in Banana cultivars under different agroclimatic conditions. ‘Ibid’.

Singh, H.P., 1997. Perspective of Banana growing in Tropical and sub-tfropical conditions
in India. "ibid’,

Singh. H.P. and Uma, 8., 1997. Banana growing scenario and export perspective. Paper
presented in the seminar on “"Banana cultivation and opportunities of banana export” in
KISAN-@7 exhibition, at Pune, 23rd Nov., 1997,

Singh, H.P. and Uma, S., 1997. In-vitro propagation of banana - A case analysis. ‘lbid’




10.2 : Books / Chapters in Books

Sundararaju, P.. 1998, Nematode parasites of banana. In Nematode Problems on
Horticultural Crops and their management. (Eds.P.K.Koshy et.al., 1998) CPCRI., Regional
Station, Kayangulam.

sundararaju, P., 1998. Nematode pests of palms. In Nematode Disease in planfs
(Ed.P.C.Trivedi, CBS publishers and Distributors, New Delhi. pp.320-334.

10.3 : Papers presented in Symposia / Seminar

Selvarajan, R. and Singh H.P., 1997, Occurrence, Geographical distribufion and elecfron
microscopy of BBMV in India. Paper presented in the International Conference on
Integrated Disease Management for Sustainable Agriculture” held at New Delhi, 10-18
Nov., 1997. pp. 327 (Abst)

Singh, H.P. and Uma, S., 1997. "Collection, Conservation and Characterization of Musa
germplasm af NRCB”. In the proceedings of the AICRP meet held at UAS, Dharwad from
27.11.97 t0 30.11.97. pp.410-413.

Uma, S. and Singh H.P., 1997. Evaluation of hybrids FHIA-01, FHIA-02 and FHIA-03 for Indian
conditions ‘Ibid’ pp.414-416.

Singh, H.P. and Uma, S., 1997. Evaluation of hybrids and cultivars under International
Musa Testing Programme (IMTP) ‘Ibid’. pp.417-420.

Thangavelu, R. and Uma, S., 1997, Evaluation of Hybrids and Promising cultivars of banana
against sigatoka leaf spot. Seminar on economically important diseases of crop plants
and zonal chapter meeting of Indian phytopathological society (south zone) held on 18-
20, Dec., 1997 at IIHR, Bangalore.(Abs)

Selvarajan, R., Thangavelu, R., Singh, 8.J. and Singh, H.P.,1997. Geographical distribution, Sero-
diagnosis and yield loss assessment of BSV in India. International conference on Integrated
Management for Sustainable Agricutture, held on 10-15th Nov., 1997, New Delhi, India. P.223
(PIC-007) organised by Indian Phytopathological society, ICAR & IARI, (Abs)

Selvarajan, R. and Thangavelu, R., 1997. Status of Banana Diseases in Tamil Nadu. In
Research Report compiled and edited by S.S.Yadav and Prakash Patil. All India Co-
ordinated Research Project (Tropical fruits) IIHR, Hessaraghatta lake post, Bangalore - 560
089. (Abs) pp.426-430.

Singh, H.P., Uma, S. and Thangavelu, R.. 1997. Evaluation of hybrids and cultivars under
International Musa Testing Programme (IMTP) In Research Report (Citrus, Banana,
Papaya, Pine apple and Sapota) compiled and edited by I.S.Yadav and Prakash Patil, All
India Co-ordinated Research Project (Tropical fruits)(Abs)




Singh, H.P., Uma, S., Jeyabaskaran, K.J., and Thangavelu, R., 1997, Evaluation of Musa
germplasm for yield, quality and reaction to Biotic and Abiotic stresses. In Research Report
(Citrus, Banana, Papaya, Pineapple and Sapota) compiled and edited by 1.S.Yadav and
Prakash Patil. All India Co-ordinated Research Project (Tropical fruits). (Abs)

Sundararaju, P., Thangavelu, R, and Selvargjan, R.. 1997, Plant health management-
current status. In background papers for appraisal meeting for achieving the targetted
productions of Banana held at NRC on Banana, Podavur, Trichy on 29, Nov., 1997,
organised by NRCB and AIPUB 26-31,

Singh, H.P., Jeyabaskaran, K.J. and Uma, S., 1997. Screening of banana germplasm for
sodium toxicity in India. In the proceedings of "International Symposium on Banana in the
sub-fropics” held at Tenerife, Spain, from 10-14th Nov., 1997.

Singh, H.P., and Uma, S., 1997. Effect of plant geometry and density on growth and vield of
banana under different agro-climatic conditions. In the proceedings of “Intemnational
Symposium on Banana in the sub-tropics” held at Tenerife, Spain, from 10-14th Nov., 1997,

Jeyabaskaran, K.J., Thangavelu, R., Padmanaban, B. and Sundarargju, P., presented a
research paper “Effect of Treated Domestic Sewage Effluents on Banana (cv.Rasthali)”
in ane day Seminar National Seminar on Applications of Treated Effluent for Irrigation on
23.03.98 at Regional Engineering College, Trichy.

Sundararaju, P., 1997. Health management of banana with special reference to plant
parasitic nematode. Paper presented in the IX Biennial Workshop of AICRP (Nematodes),
UAS, Bangalore, 25-26 Sept., 1997,

Sundararaju, P., Balasubramani, V. and Singh, H.P., 1997. Pheromone for Spodoptera
management in Banana. Paper presented in the First National Symposium on Pest
Management in Horticultural Cops. Environmental implications and Thrusts, Institution of
Agricultural Technologies, Bangalore, 15-17 October, 1997,

Sundararaju, P, 1998. Nematode parasites of Banana. Review paper presented in the
Group meeting of Nematologists of Horticultural Crops, CPCRI Regional Station,
Kayangulam, 16-18 Jan., 1998,

10.4 : Popular articles

Sundararaju, P., 1997. How fo save banana from Nematode? Dinamani News paper
(Tamil) 18th August, 1997,

Sundarargju, P., 1997, Methods to protect banana from nematodes. Dhina Thanthi News
paper (Tamil). 14th October, 1997,

Sundararaju, P., 1998. Agriculture based banana cultivation for export opportunities.
Vaalar Thozhil (Tamily 2-15 March, 1998, pp.4-5.




11. LIST OF APPROVED ON-GOING PROJECTS |

I. Crop improvement (DGermplasm enhancement and -utilization (ii)Breeding for
biotic, abiotic stresses and vyield potential and (ii)Biotechnological approaches for
improvement.

Il. Production technology (i)Standardization of banana production (ihStandardization
of agrotechnigques for banana production (iilSoll health management and
(iv)Physiological studies for banana improvement.

Ill. Crop protection (i) Insect pest management (i) Studies on banana nematodes and
their management (iii) Fungal and bacterial disease and management and (Iv) Studies
on viral diseases and their management.

IV. Postharvest technology (i) Post harvest Evaluation of Germplasm (i) Studies on the
effect of pre harvest conditions on fruit quality. (iii) Storage studies (iv) processing and
product development.

12. CONSULTANCY, PATENTS, COMMERCIALISATION OF TECHNOLOGY
12.1 : Consultancy Services

In keeping with the guidelines issued by the ICAR for providing training. consultancy and
undertaking of confract research and service, the centre has already started giving
various kinds of consultancy service on identified areas and imparting training on topics
related to the production, protection and processing aspects of banana. During 1997-98,
the centre organised training programme on fissue culture of banana for mass
multiplication of high quality disease free planting material and undertook three product
evaluation tricls on payment basis mainly for private enfrepreneurs. The centre is also
taking the lead in indexing of banana planting material for viruses like BSV, BBMV, CMV
and BBTV which are assuming serious proportions of late, The centre has laid major
emphasis on the dissemination of technology related to postharvest management
aspects, fruit quality evaluation and utilization of banana in order to minimise the losses
and enhance the income generation potential of banana.

13. RAC, INSTITUTE MANAGEMENT COMMITTEE, SRC, WSC, ETC. MEETINGS WITH
SIGNIFICANT DECISIONS

13.1 : Research Advisory Committee Meeting Members

Dr.Llrullappan,Ex-Dean, TNAU. - Chairman
Vice President, Maxworth, Chennai,

Dr.H.P.Singh, Director - Member
NRC on Banana, Trichy. (upto 156.12.97)

Dr.P.Sundararaju, Director l/c. - Member




NRC on Banana, Trichy. (16.12.97 onwards)
Dr.S.Sambandhamurthy - Member
Dean(Rtd.), Hort.College & Res.Insft.

TNAU., Periyakulam.

Dr.AK.Roy - Member
Director of Research,

A.AU., Jorhat.

Dr.A.Summanwar - Member

Head, IARI. Regional Station,
Agricultural College, Pune.

Dr.Rajani Nadegowda - Member
Tissue Culture Division,
National Chemical Laboratory, Pune.

Dr.P.R.Mahaijan - Member
Ex-Associate Director of Research,
MPKV., Jain Irrigation, Jalgaon.

Shri Maniram Singh Guruji
- Member
CPI Office, Bhagalpur, Bihar.

Shri Baba Saheb Thube

- Member

Ex-MLA, At & PO: Kauneer Pathar,
Taluka Barner, Dist.: Ahmednagar,(M.S.)

Dr.S.Uma
- Member Secretary
Scientist(S8S), NRCB., Trichy. RAC Members Visits Virology nef house

The Second Research Advisory Committee meeting of the Institute was held on 19.07.97
during which the chairman and members appreciated the research programme
prioritization of the institute,

13.2 : Institute Management Committee

Members

Dr.H.P.Singh, Director - Chairman
NRC on Banana, Trichy (upto 15.12.97)
Dr.P.Sundararaju, Director I/c. - Chairman

NRC on Banana, Trichy (16.12.97 onwards)




Asst.Director General (Hort.)
ICAR, New Delhi.

Mr.Vasudevan, IAS.
Dir.of Hort.& Plantation crops.
State Govt.of Tamil Nadu, Chennai.

Director of Horticulture
State Govt.of Karnataka, Bangalore.

Dean-Horticultural College &
Research Institute,
Periyakulam, Tamil Nadu.
Shri Maniram Singh Guruji
CPI Office, Bhagalpur, Bihar.

Shri Baba Saheb Thube
Ex-MLA, At & PO: Kauneer Pathar,
Taluka Barner, Dist.: Ahmednagar,(M.S.)

Dr.S.D.Shikhamani
NRC for Onion and Garlic, Pune

Dr.B.M.C.Reddy
Principal Scientist, IIHR., Bangalore.

Dr.R.D.Rawal
Principal Scientist, IIHR., Bangalore.

Dr.S.Uma
Scientist (8S), NRCB, Trichy.

Finance & Accounts Officer
Sugarcane Breeding Institute,
Coimbatore.

Mr.N.Viswambharan
AA.O., NRCB, Trichy.

- Memiber

- Member

- Member

- Member

- Member

- Member

- Member

- Member

- Member

- Member

- Member

- Member Secretary

The meetings were held on 18.07.97 and 1.12.97 at NRC on Banana, Trichy.

significant decision taken in the meeting

The following decisions were taken in the meeting held on 18.7.97

1. Re-appropriation of fund amounting to Rs.1,67,258/- from the Sub-head "Other
Charges” to the Sub-head “Establishment Charges” (Rs.14,229/-) and “"Works”
Rs, 1,53,029/- for the year 1996-97 was approved,




2. Purchase of spill over equipments
approved in VIII Plan EFC amounting to |
Rs.27.80 lakh was approved.

3. Spill over items of work approved in VI 7 ‘.
Plan EFC were approved.

4. Provision of Intercom facllity at NRC on [
Banana for Office-cum-Lab building at | *4
44, Ramalinganagar South Extn., Vayalur '
Road, Trichy-17 with 8 extensions was =
approved. Institute Management Committee members visits NRCB Farm

5. Enhancement of the rent for the existing Office-cum-Lab building at 44, Ramalinganagar
South Extn., Vayalur Road, Trichy-17 from Rs.4,999/- fo Rs.8,300/- was approved.

6. Authorised Medical Attendants were appointed for the benefit of staff members.

The management committee meeting held at NRCB, Trichy on 01.12.97 has approved to
import foreign equipments and opening of letter of credits including customs clearance.,

13.3 : Staff Research Council

Dr.H.P.Singh, Director - Chairman |
NRC on Banana, Trichy. (upto 16.12.97)

Dr.P.Sundararaju, Direc?o.r l/c. - Chairman

NRC on Banana, Trichy. (16.12.97 onwards)

Assistant Director General (Hort) - Member

ICAR., Krishi Bhawan, New Delhi,

Dr.N.K.Mohan - Member
Chief Scientist, '

Horticulture Research Station,

Kahikuchi, Guwahati,

Dr.K.G.Shanmugavelu - Member
Ex-Dean, TNAU,, Coimbatore.

Dr.Bala - Member
Head of Plant Pathology,
G.AU., Navsari - 396 360.

All Scietists of NRCB. ' - Members

Dr.P.Sundararaju, Sr. Scientist - Member Secretary
NRC on Banana, Trichy.




13.4 : Institute Joint Staff Council

Dr.H.P.Singh. Director - Chairman
(upto 156.12.97)

Dr.P.Sundararaju, Director I/c. - Chairman
(16.12.97 onwards)

Dr.S.Uma, Scientist(SS) - Member
Official side

Mr.N.Viswambharan, A.A.O. - Member Secretary
Official side

(Official side)

Mr. A Subramaniam - Member
Staff side

Mr.C.Thangargj ‘ - Member
Staff side

Mr.M.Balu - Member Secretary
Staff side

The Institute joint staff council meeting was held on 11th April, 1997 and 7th February,
1998, :

13.5 : Rastra Basha Committee

Dr.H.P.Singh, Director - Chairman
(upto 15.12.97)

Dr.P.Sundararaju, Director I/c. - Chairman

(16.12.97 onwards)

Dr.K.J.Jeyabhaskaran, Scientist - Member
Mr.Singrey Majhi, Tech.Asst. - Member
Mr.N.Viswambharan, A.A.O. - Member Secretary

The meeting was held on 11th April, 1997 Hindi Fortnight was celebtrated from 15-26th
September, 1997. A special talk on '‘Bharathia Maithri® linquistic harmony was delivered
by Shri Chandramouli, Rtd., General Secretary, Dhakshin Bharathi Hindi Prachar Sabha,
Trichy.

Staff Recreation Club has been set up on 15.08.97.




14. PARTICIPATION IN SCIENTISTS IN CONFERENCES, MEETINGS, WORKSHOPS, SYMPOSIA
ETC. IN INDIA AND ABROAD

14.1 : Conferences

Dr.R.Selvaragjan, Scientist, attended the International Conference on “Integrated Plant
Disease Management for sustainable agriculfure on 10-15, Nov., 1997, af IARL, New
Delhi, India and presented papers entitled "Occurrence, Geographical distribution and
Electronmicroscopy of BBMV in India” and Geographical distribution, serodiagnosis and
yield loss assessmet of BSV in India”.

Mr.R.Thangavelu, Scientist, parficipated the Conference on "Women in Agriculture”
held at Chennai, organised by M.S.Swaminathan Research Foundation on 3.12.97,

14.2 : Meetings

Dr.H.P.8ingh, Director attended the group discussion on strategies of ocilpalm production
in 21st century and review meeting at NRC on Qilpalm, Elluru on 11th August, 1997,

Dr. P. Sundararaju and Mr. R. Thangavelu, R, partficipated and delivered lecture in the
Agriculture Seminar on “Insects, Pests, Nematode diseases of banana and betelvine”
organised by the Asst.Director of Horticulture, Tanjore at Thiruthanthuruthi village, Tanjore on
20th Aug., 1997.

Dr.S.8hivashankar, Sr.Scientist attended the Rural Programme Advisory Commiftee
Meeting organised by All India Radio, Tiruchirappalli held at Sugarcane Research
Station, Sirugamani on 25.09.97.

Dr.S.Shivashankar,  Sr.Scientist attended the “Special Meeting” on “Processing of
Horticultural Commodities” jointly organised by SIDCO, Madras and TATA Economic
Consultancy Centre, Banglore held at Collectorate, Trichy on 30.9.97.

Dr.P.Sundararagju, Sr.Scientist, Mr.R.Thangavelu, Scientist attended Interface Deliberation
with the Farmers of Poyyandarkottai village on 27th October, 1997 organised by OB,
Rural Credit Development Division, Thanjavur.

Dr.H.P.Singh, Directer, NRC on Banana, Trichy visited Kannara, Kerala on 14.11.97 to
parficipated in the monthly meeting of Genefic Resources of Banana.

Dr.P.Sundararagju, Sr.Scientist and R.Thangavelu, Scientist attended the Rural Programme
Advisory Committee meeting organised by All India Radio Tiruchirapalli held at
Horticultural Research Station, Yercaud on 6.1..98.

Dr.P.Sundararaju, Mr.V.Kumar and R.Thangavelu participated in the Banana Seminar
jointly organised by FACT and Directorate of Horticulture at Alangudi on 14, Martch, 1998,

Dr.H.P.Singh. Director, attended the NATP meeting on Germplasm Research S‘rrc::'reg'ies at
NBPGR, New Delhi on 18.10.97.




Dr.R.Selvarajan, Scientist, attended the NATP Project Implemenmhon Meeting af IARI,
New Delhi on 7-12, Dec., 1997,

Dr.H.P.Singh, Director, Dr.S.Uma, Scientist (§S), Mr.R.Thangavelu, Scientist, aftended
Group discussion of AICRP for Tropical Fruits at UAS., Dharward during Nov., 27-30, 1997,

Dr.P.Sundararaju, attended the Group meeting of Nematologists of Horticultural Crops,
CPCRI., Regional Station, Kayangulam on 16-18, January, 1998,

14.3 : Symposia

Dr.K.J.Jeyabaskaran, Scienfist, attended and presented a research paper in the National
Seminar on Applications of Treated Effluents for Irrigation” on 23.03.98 at Regional
Engineering College, Trichy.

Mr. R. Thangavelu, participated in the National Seminar on the Technological
Empowerment of women in Agriculture held at Chennai, 3-4, December, 1997, organised
by Natfional Commission for women and M.S.Swaminathan, Research foundation.

15. WORKSHOPS, SEMINARS, SUMMER INSTITUTES, FARMERS’ DAY ETC. ORGANISED AT THE
INSTITUTE
15.1 : Workshops

Dr.P.Sundararagju, Sr.Scientist attended the X Biennial Workshop of All India Co-ordinated
Research Project (Nematodes) on 25-26th September, 1997 at Bangalore.

Dr.H.P.Singh, Director, DrS.Uma, Scientist(Sr.Scale) and Mr.R.Thangavelu, Scientist
attended the AICRP workshop and presented papers at UAS., Dharwad from 27.11.97 to
30.11.97.

15.2 : Seminars, Summer Institutes, Farmers' day

Appraisal meeting for achieving the targeted production of banana was organised at
NRCB on 29,11.97.

Training / Group Discussion on Banana Cultivation - Phase-l organised to the officials of
state agrl.Depts. on 30.12.97

Training / Group Discussion on Banana Cultivation - Phase-Il organised to the officials of
state agrl.Depts. on 2.2.98

15.3 : Radio talk

Dr.H.P.Singh, Director, Dr.P.Sundarargju, Dr.S.Uma, Mr.V.Kumar, Mr.R.Thangavelu and
Dr.K.J.Jeyabaskaran delivered radio talk on activities and achievements of NRCB and
Banana Cultivation on 7-11-97,




Dr.K.J. Jeyabaskaran, Scientist, delivered a talk in All India Radio, “"Nutrient deficiency in
Banana and Remedial measures” in Tamil on 16.12.97.

15.4 : Guest Lectures

Dr.P.Sundararaju, delivered a lecture on "Nematode infection and application and
application of living system” under UGC sponsored refresher course, Bharathidasan
University, Trichy on 11.2.98

Dr.P.Sundararaju, delivered a lecture on "Banana cultivation fechnical know how and do
how” in Banana Seminar jointly organised by FACT and Directorate of Horficutlure at
Alangudi, Pudukottai district, on 14.3.98.

16. DISTINGUISHED VISITORS

Name of the Visitor Organisation Date of visit
Dr.R.R.Kholi, ADG (Hort.) ICAR 19.7.97
ICAR New Delhi,

Dr.Lirulappan Natural Synergies 19.07.97 &
Director (Operation) Ltd., Chennai 29.11.97
Shri N.Vasudevan,|.A.S, Govt.of Tamil Nadu 25,08.97
Director of Hort. Chennai

Press Party (8 persons) Manipur state 17.10.97
Mr.5.5.Mehtha The Fairlands 29.11.97
Progressive grower Yercaud

Mr.N.S.Sundaram NRS Beena Nursery 29.11.97
Dr.S.P.Ghosh ICAR, New Delhi 29.11.97
Dy.Dir.General (Hort),

Dr.S.Maiti IIHR..Bangalore 29.11.97
Project Co-ordinator (Betelvine)

Dr.Azhakia Manavalan Hort.College and 1.12.1997
Dean Res.Instt., Periyakulam

Shri V. Rajaraman, [LA.S, Collectorate 4.12.1997
Dist.Collector Trichy

Mr.P.Venkatesan Dept.of Agril., 2.2.98
Jt.Dir.of Agril. Trichy.T.N.

Dr.5.Asokan AVC. College, 11.2.98
Sr.Lecturer Mayiladurai

Shri P.V.Choudhary
Progressive Grower &
Managing Director

M/s. Pralshar
Bio Product Ltd.,
Goa




17. PERSONNEL

RESEARCH MANAGEMENT:
Dr.H.P.Singh, M.Sc.(Hort.).Ph.D.

Dr.P.Sundararaju, M.Sc..Ph.D.

SCIENTIFIC:
Dr.S.Shivashankar, M.Sc.,Ph.D.

Dr.B.Padmanaban, M.Sc..Ph.D.

Dr.S.Uma, M.Sc.(Hort.), Ph.D.
Mr.V.Kumar, M.Sc.(Hort.)
Mr.R.Thangavelu, M.Sc.(Ag.)
Dr.R.H.Laxman, M.Sc.(Ag.).Ph.D.

Dr.R.Selvarajan, M.Sc.(Ag.). Ph.D.
Dr.V.Balasubramani,M.Sc.(Ag.). Ph.D.

Dr.K.J.Jeyabhaskaran.M.5c.(Ag.).Ph.D.
Mr.S.Vincent, M.Sc.(Ag.)

Mr. B.Shyam,M.Sc.(Ag.)

TECHNICAL

Mr. Raghuraman
ADMINISTRATION
Mr.N.Viswambharan
AUDIT AND ACCOUNTS

Mr.C.J.Stephen

Director
(upto 15.12.97)

_ Director l/c.
(16.12.97 onwards)

Senior Scientist (Post harvest)

Scientist (SS)(Ent.)
(w.e.f. 29.12.97)

Scientist (SS)(Hort.)
Scientist (Hort.)
Scientist (Pl.Path.)

Scientist (Pl.Physiol.)
(w.e.f. 05.12.97)

Scientist (Pl.Path.)

Scientist (Ent.)
(upto 15.7.97)

Scientist (Soil Sci.)

Scientist (Pl.Physiol.)
(upto 15.7.97)

Scientist (Blotechnology)
(w.e.f. 05.12.97)

Junior Garden Supdt,

Asst. Admn.Officer

Asst.Fin.&Accts Officer
(w.e.f 24.11.97)
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ANYOTHER RELEVANT INFORMATION SUCH AS SPECIAL INFRASTRUCTURAL DEVELOPMENT

18.

Meteorological Data
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ST AND WOMEN EMPLOYEES AT NRCB

PERCENTAGE OF SC

%of ST

% of SC
employees employees Woman

f

% 0

Total no

Total no.

of posts

of posts
sanctioned

Class of posts

employees

filled

vacant

Research

1=

Management

w.e f,

16.12.97

10.00

.00

20

10

15

Scientific

2.

.00

7

.00

13

33.00

15

15

3.

Technical

.00

i)

33.00

0

4. Administration

14.29

14

57

ng Staff

5. Support

4.87

1

3

4] 34.14 7

47

Total




Work progress for the period 1997-98
T

Electrification for packing house and [
lab building completfed.

Compound wall at the office-cum-lab
building area is completed fogether
with a security out-post.

Construction of quarantine house of an
estimated amount of Rs.21 lakhs has
started for which Boomi Pooja was

done by DDG.(Hort.) and work is In pr. y.p. singh unveils the foundation stone of
progress. overhead water tank

Coenstruction of over head water fank of an estimated amount of Rs.43 lakhs and work
is progress.

All round féncing for two dcres land, the land which was handed over by the Tamil
Nadu State Government fo NRCB for starting a laision office, work on fencing has
been completed,
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19. EXECUTIVE SUMMARY IN HINDI
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