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FOREWORD

The betelvine is a unique crop grown commercially in about
50000 ha of land in India. Although, area is not comparable to
other commercial crops, due its labour intensive nature and also
involvement of large number of manpower in its chain of trade,
makes this crop attractive to both farmers as well as the
government for employment generation point of view. The
research and development in this crop was first started in adhoc
manner by some universities in early 30's. But research in a
systernatic manner was first initiated by the All India Coordinated
Research Project on Betelvine established by the Indian Council

of Agricultural Research in 1951.

The importance of germplasm for crop improvement has
long been acknowledged. 1 am happy to note that in order to
meet this need, preservation of germplasm got the priority in the
project by initiating collection of germplasm before it is lost.
Though limited, efforts has also been made to utilize these

collections for stabilizing its productivity at high level. As a result




of this effort, two new varieties have been released, heterosis
breeding programme has been initiated and source for multiple
disease resistance has been identified.

I congratulate Dr. 5. Maiti, Project Coordinator (Betlevine)
and Director, National Research Centre for Medicinal and
Aromatic Plants, Anand and his team of AICRP scientists for this
useful and timely compilation of data on genetic resources of
Betelvine in India in the form of a bulletin. I am sure that the
bulletin will serve as base for further collection of germplasm in
future.

WU’"!

New Delhi (G. Kalloo)
November 8, 2002



PREFACE

Betelvine is commercially grown as cash crop mostly in eastern, southern
and central states of India and in some of its neighbouring countries like
Bangladesh and Sri Lanka. Use of Betel leaves is also intimately connected with
many social and religious ceremonies. The importance of this crop in the
economic life of people is immense. Very large number of peaple are engaged
in its cultivation, marketing and distribution throughout the length and breadth

of the co untry.

Despite its importance and commercial potential, hardly any attention was
paid for research and development of this crop by any Government sponsored
programme. It was in 1981, the Indian Council of Agricultural Research extended
its hand for research in this crop by creating a new All India Coordinated
Research Project. The project was initially started as disease management
programme since it was the immediate need of the farmers for the spread of
the crop and attaining high productivity. In subsequent years the project was
made holistic with the inclusion of other activities such as crop improvement,
crop production, other components of crop protection and post harvest
technology. However, importance of germplasm collection was felt in the
beginning for detection of host resistance against important diseases. As a result,
collection of germplasm in a systematic manner was started with the help of
cooperating centres. The germplasm of Betelvine are in fact assemblage of
cultivars selected and conserved by the farmers for centuries for having some
unique traits in them and some land races developed due to their adaptation
in a new ecological niche. The ploidy changes due to vegetative propagation also

contributed some special traits in some clones.

The project has generated lot of information on Genetic Resources available

in Betelvine. However, to my opinion, collection of germplasm has not been
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completed yet. Since Betelvine germplasm can only be maintained in the field
and cryo-preservation technique has not been perfected yet, conservation of
germplasm faced troubles at many occasions. Fund was not adequate in most
of the centres. Natural calamities created havoc in many states and pushed back
the centres to its zero level from where again they had to built up their
collections, In spite of all these constraints, all the cooperating partners have
done commendable job in collection, maintenance and evaluation of invaluable
germplasm by their sheer personal efforts. Data generated by all the partners
have been compiled and presented in this technical bulletin for the researchers
of the future. I shall be pleased if this bulletin serve the purpose for which it
is intended.

[ take this opportunity to place on record my sincere gratefulness to Dr.
Gautam Kalloo, Deputy Director General (Horticulture) and Dr. R. N. Pal,
Formerly Assistant Director General (Plantation Crops) for the encouragement
and support received for this publication. I am thankful to all the scientists of
the AICRF centres for becoming partner in the collective efforts of germplasm
collection, maintenance and evaluation. | also thank Miss K. A. Geetha, Scientist
(Genetics) for her critical comments in improving the manuscript; Mr. Kunal
Mandal, Scientist (Plant Pathology) and Mr. Saravanan Raju, Scientist (Plant
Physiology) for shouldering the responsibility of printing and Mr. Suresh Patelia,

Personal Assistant for extending helping hand for secretarial job.

Anand Satyabrata Maiti
November 7, 2002
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Introduction

Betelvine is believed to be
originated in central and eastern
Malaysia and has spread throughout
tropical Asia. It was taken at a later
date to Madagascar and East Africa.

Betelvine (Piper betle Linn.) is a
perennial, evergreen creeper grown in
shady conditions having moderate
temperature with high humidity. It is
cultivated in India, Bangladesh,
Srilanka, and to a limited extent in
Pakistan, Malaysia, Thailand,
Indonesia, Maldives, Vietnam and
Papua New Guinea. In India, it is
commercially cultivated over 50,000
ha as cash crop (Maiti and
Shivashankara, 1998). This crop has
great market value both inside and
outside India and leaves are exported
to countries like Pakistan, Bangladesh,
Indonesia, Malaysia, Burma and
Thailand.

Betelvine or Betel leaf is one of
the oldest plants respected as holy in
India and embedded in tradition and
religion. Leaves are consumed fresh
in combination with betel nuts (Areca
catechu). As medicine, it is used in
Indian System of Medicine to cure
indigestion, stomach ache, diarrhoea,
flatulence and to heal wounds, scales
and burns, swelling due to sprains,
bruises, respiratory disorders, sore
throat, constipation, boils and gum
sores (Chopra ef al.,, 1956). Research
in recent years has shown betel leaves
to strengthen the immune system and
to inhibit certain cancer cells. But its
greatest role around the world is
most likely as the leaf that holds the

betel quid together, which is made
from Areca catechu seeds, hydrated
lime, and optional herbs and spices.

Germplasm plays the key role
for the development of every living
organism, The different combinations
of genes create the genetic diversity
that has been the basis of crop
improvement. Importance of
germplasm collection was soon
realized with the creation of All India
Coordinated Research Project on
Betelvine in 1981 and collection of
germplasm on a systematic scale was
initiated in nine states of India.

Collection, evaluation and
cataloguing of germplasm

Collection of germplasm in a
systematic manner was very poor
until the All India Coordinated
Research Project funded collection
programme was started in the
following centres in India.

1. Assam Agricultural University
(AAU), Jorhat, Assam

2, Acharya N G Ranga Agricultural
University (ANGRAU), Bapatla,
Andhra Pradesh

3. Bidhan Chandra Krishi
Viswavidyalaya (BCKV), Kalyani,
West Bengal

4. Jawaharlal Nehru Krishi Viswa
Vidyalaya (JNKVV), Jabalpur,
Madhya Pradesh

5. Mahatma Phule Agricultural
University (MPAU), Digraj, Sangli,
Maharashtra
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6. Orissa University of Agriculture
& Technology (OUAT),
Bhubaneswar, Orissa

7. Rajendra Agricultural University
(RALU), Pusa, Bihar

8. Tamilnadu agricultural University
(TNAU), Sirugamani, Tiru-
chirapally, Tamilnadu

Above mentioned centres of the
All India Coordinated Project took
the responsibility of collecting genetic
variability available in their states
and thereafter exchanging among the
participatory centres for conservation,
evaluation and utilization. In addition
to these centres, the then
headquarters of the project located at
Indian Institute of Horticultural
Research, Bangalore also collected
some germplasm from the state of
Karnataka which was made available
to the centres,

Betelvine is a diocecious plant,
propagated vegetatively and grown
commercially in India for its leaves
used for chewing. Till the discovery
of male and female flowers and
fruiting in India (Raghavendra Rao
and Maiti, 1989), it was believed that
only male plants were grown in India
(Aiyer, 1947). Selection by farmers for
quality, test, flavour, texture, leaf size
and shape was a continuous process.
Therefore, accessions collected so far
are nothing but cultivars grown in
isolated pocket by the farmers and
these are assorted male and female
types with farmers’ identified
economic traits.

The collections so far made since
1981- 2000 are listed with their local

names and collection source as
provided by the participating centres
(Table 1, 3, 5, 7, 9, 11, 13 & 15), It
is observed that duplication of the
cultivars with a different name is very
common. Attempts are made to
identify such duplication. The
nomenclature of cultivar is most
confusing due to growers’ craze to
name them after village or towns.
Balasubrahmanyam et al., (1994a)
stated that even one particular variety
was given different names at different
places e.g., cv. Desawari as Bilhari, cw.
Sanchi as Kalipatti, cv. Kapoori as
Safedi, etc. while Desi refers to cw.
Bangla in Bengal, cv. Kapoori in
Maharashtra and cv. Desawari in
Madhya Pradesh. In Assam, Assamiya
pan is also synonymously known as
Gach pan i.e. APb 1. Ganguly (1984)
recognized 15 types under cv. Bangla
with reference to taste, texture and
morphology. Das and Chattopadhyay
(1984) classified Betelvine ot
Midnapur district of West Bengal into
17 types comprising of cultivars of
Bangla, Meetha and Sanchi on the
basis of morphological, anatomical,
micrometrical and phytochemical
parameters. Narayan Reddy (1984)
classified the cultivars into two group
viz. pungent and non-pungent types
from a collection of 55 cultivars of
different  parts of  India.
Balasubrahmanyam et al.(1994b) stated
out that 85 collections at National
Botanical Research Institute, Mahoba
belonged to five distinguishable
groups viz. Bangla, Desawari,
Kapoori, Meetha and Sanchi.
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DPb - 14
DPb - 12
DPL -3
DPb- 8
DPb -7
DPb-6
CPb-5
CPh-1




Descriptor

A descriptor was prepared for
recording diversity of characters in
the germplasm. It included altogether
following 25  distinguishing
morphological characters and other
attributes.

1. Branching habit

2. Leaf area

3. Leaf breadth

4. Leaf length

5. Leaf shape

6. Leaf colour

7. Lamina

8. Colour of branch

9. Inter-nodal length

10. Colour of inter-node
11. Petiole length

12. Main vein numbers

13. Leaf tip

14. Veinlet termination number
15. Stomata number

16, Stomatal size

17. Stomatal index

18. R- wvalue

19, Palisade ratio

20. Organoleptic test

21. Disease reaction

22. Insect pest reaction
23, Keeping quality

24, Post harvest disease reaction
25. 5Special character, if any

Germplasm holdings

Betelvine, through the ages
received tremendous supports from
farmers of eastern and north east India.
Climatic conditions of these regions
have also favoured for its flourishing
growth and development of distinct
ecotypes or land races than other
states. Human manipulation for

growing this crop under unfavourable
climatic conditions might have caused
loss of its original characteristics in
many instances and also duplication of
naming according to local dialect/
language. Germplasm collections
made by the centres are described

below:

Assam Agricultural University: Eleven
accessions were collected in Assam
(Table 1). It was observed that except
APb 3 and APD 4, all the other
accessions are grown as perennial
companion crop mostly with arecanut
and coconut in natural habitat (APb 6)
for long duration. Most common
cultivar was APb 1. The leaves of all the
accessions were bigger in size, green to
dark green in colour and mostly
pungent with profuse branching habit
(Table 2). Branching was considered as
one of the important yield attributing
characters of these cultivars. Assamiya
pan (APb 1) was found as female
although flowering under Assam
condition was very rudimentary.
However, disease incidence
particularly of anthracnose, bacterial
leaf spot, Phytophthora leaf and root
rot and basal rot were of common
occurrence to all the accessions. Awni
pan ( APb 2), an unidentified species of
Piper was identified as resistant to all
major diseases. However, the accession
seems to be Piper hamiltonii, which
possessed bisexual flowers and
produced viable seeds and seedlings.
The studies conducted at IIHR,
Bangalore also confirmed that Awni
pan produces bisexual flower. This
accession can be utilized as a source of
disease resistance in future breeding
programme.
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Acharya N.G. Ranga Agricultural
University: Twelve accessions were
collected in the state (Table 3). There
seems to be duplication of accessions as
evident from having almost uniform leaf
size, petiole length, inter-node length,
leaf colour, branching behaviour,
pungency and disease reactions among
them. Two major types of cultivars are
grown in the state viz. Tellaku and
Kuljedu under non-pungent type and
Bangla and Karapaku under pungent
type (Table 4).

Bidhan Chandra Krishi
Viswavidyalaya: Cultivars collected at
BCKYV, Kalyani, West Bengal indicated
the state as one of the promising
germplasm repository of female type
(Table 5) having wide variability.
Among the 14 accessions collected,
Mitha pan (KPb 3) was unique and
an unmatched cultivar grown in
Bareja (Table 6). KPb 3 suffers from
high degree of disease susceptibility
and found to be confined to alkaline
soil. Moderate to high disease
resistance was observed in KFPb 10,
KFb 12, Kb 13 and KPb 14. Halisahar
Sanchi (KPb 10) has a unique place
among the Bangla cultivars due to its
scented taste and having multiple
disease resistance (Table 17).
Ghaneghette (KPb 2), as known due
to its closely spaced internodes, was
another popular cultivar of high vield
potential.

Jawaharlal Nehru Krishi Viswa
Vidyalaya: Ten accessions were
collected in Madhya Pradesh (Table
7). The crop is grown in the state in
bareja comprising mostly cultivars of
Bangla and Kapoori types. The

accessions produced medium size,
green to dark green leaves having
mild pungency. However, collection of
data was not complete, therefore, no
conclusion could be drawn regarding
diversity available in the collections
(Table 8).

Mahatma Phule Agricultural
University: Thirteen accessions were
collected and maintained at Sangli
(Table 9). In Maharashtra, mostly open
type of betelvine cultivation is
practised where Seshania grandiflora, 5.
sesban and Erythrina indica are used as
support crop. The leaf size of
collected accessions ranged from 84.5-
205.0 sq cm; although the most of the
accessions were about 100.0-138.0
sq cm (Table 10). The leaf colour of
accessions was usually green except
in DPb 10 and DPb 11 which was
dark green. DFb 3 and DFb 6 were

found to be moderately resistant and

others were highly susceptible to
diseases.

Orissa University of Agriculture &
Technology: Eleven accessions (Table
11) were collected from the state.
Among them, OPb 1 and OPb 2
possessed large size leaves but both
were highly susceptible to major
diseases. Though a number of
collections were made, it seems the
accessions were duplicates of one or
more types (Table 12). A similar
inference was drawn by Dash ef al.
(1993) who mentioned that Bangla is
the main commercial variety grown in
the coastal districts in various names
such as Godi Bangla, Naua Bangla,
Narsimhapuri, Jagannathi and Birkoli
in addition to Sanchi otherwise known




L. Assamiya pan 2. Gan pan 3.Nagapan
4. Malvi _incﬁhi Bangle 6. Bilhari
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as Alupatria, Accession, OPb 4,
commonly named as Alupatria is also
known as Dhoba Mahata or Sanchi
which was accessioned as OPb 5.
Dhoba Mahata and Alupatria are the
same cultivar (Dash et al., 1993),
similarly Kala Mahata and
Bhainchigodi are the same. So is the
case with OPb 7 (Jagannathi or Birkoli
or Lal khadi) which was again
accessioned as OPb 11, i.e. Balipan.

Rajendra Agriculture University: Ten
accessions from Bihar were collected
by the centre (Table 13). The adverse
climatic conditions particularly during
the winter season limit the crop
growth considerably (Yadav and
Prasad, 1993). Among the collection,
PPb 3 (Maghai) was reported to have
a major share in export of betelvine
from Bihar. This cultivar was reported
to bear high palatability due to its
flavour and taste. While, Harapatta
(PPb 4) is reported to bear very large
sized leaves (Table 14)., However,
other cultivars were found to be
duplicate as evident from the local
name adopted and similar leaf sizes,
petiole length, etc.

Tamil Nadu Agricultural University:
The centre has a unique trench system
of betelvine cultivation with Sesbania
grandiflora and Moringa oleifera as
support crop as well as open bed
system of cultivation with same
support crop. Thirteen accessions
(Table 15) were collected in the state by
the centre. The geographical situation
appears to have a distinct effect on leaf
size and colour as evident from their
collection (Table 16). The size of leaves,
with medium length of petiole (5.4-

8.8cm) was found to be rather smaller
(56.7-76.45q cm) than that of cultivars
of other betelvine growing states.
However, the state was also not free
from having duplicates of cultivars.
MNatarajan and Nagalaxmi (1993)
described that Pachaikodi, Vellaikodi
and Karpuri are the major cultivars
grown in Tamil Nadu. They also
reported  that Chenur and
Seelanthivellai were other cultivars
found in few pockets of Chingleput
and Kanyakumari. Later, accessions as
given as Vellaikodi 1, Vellaikodi 2,
Vellaikodi 3 and Vellaikodi 4 (SPb 2,
SPb 3, 5Pb 4 and 5Pb 6) were seem to
be duplicates of the same cultivar but
only collected from different localities.
There was no distinct marker character
to distinguish the individual identity of
these accessions. SPb 10 collected from
Palaghat region was found high

yielding.

Classification of Germplasm

It is now conspicuous that
though a considerable number of
germplasm have been assembled, the
identification of cultivars through one
or a set of stable marker phenotypic
characters is necessary. As mentioned
earlier Piper betle Linn. is a dicecious
plant; sex determination by
examination of floral parts is the
conventional method. However,
sexual dimorphisim in leaf shape
identified by Maiti and Biswas (1991)
can be used successfully for sex
determination in places where
flowering is absent. Male plants have
leaves which are narrowly ovate with
1.84 + 0.21 length:breadth value and




female plants have cordate, ovate to
round leaves with 1.26+0.13
length:breadth value. Cultivars, which
are designated as Bangla types, are
female.

Balasubrahmanyam et al. (1994a)
recognized Bangla type to possess 7-9
secondary veins, while 4-6 secondary
veins in Kapoori type/Desawari type;
in reality all betelvine cultivars are
found to bear minimum 7 veins (hence
named in Sanskrit as ‘Saptasira’ ) which
originate at a point, opposite and
divergent halfway to the tip and leaf
margin and not parallel as said.
Assamiva pan (APb 1) conspicuously
possesses 8-9 veins, which are more
prominent in dorsal side. The point of
origin of veins are also not opposite
rather more prominently alternate
halfway towards the tip. These could
be marker character of Assamiya pan
and its related ecotypes.

Another unique character of
Assamiya pan is the overlapping of
lower left lobe by right lobe in ventral
view due to which the leaves get a
angular spread which is different than
that found in Bangla types.

It was observed that the female
cultivars bear longer petioles than that
of the Kapoori or male types.
Assamiya pan is exceptional which
bears a short internode than the other
Bangla cultivars, that are invariably
female. Surprisingly, the flower
bearing capacity of betelvine cultivars
is very sparse. The climatic conditions
of Bangalore proved to be very much
congenial for flowering. Many
cultivars,  through  exchange
programme from its adapted-native

place to another environment have
shown that the environmental effect
considerably changes phenotypic
characters visibly in respect of leaf
size, leaf colour, petiole length, texture
and taste.

The Kapoori cultivars were found
to bear small (< 80 sq. cm) leaves,
Bangla types, which were grown in the
bareja produced medium (81 - 150 sq.
cm) to large (> 151 sq. cm) leaves.
While those naturally grown in open
conditions as long duration perennials
invariably produce large leaves. The
environmental conditions were found
to play a greater role in determining
leaf size.

Leaf was also found to bear a
unique characteristic i.e. the lobes at
base, which were never equal. In
most of the cases, it was observed
that either of the right or left lobe
was bigger in size. Assamiya pan and
other related ecotypes possess the
overlapped lobes with distinct leaf
shape and petiole length individually.

The leaf tip was also found to
vary either shortly acute to acute,
obtuse or acuminate. However, it was
a common character.

The stomata counts may serve as
a good index for differentiating
variety /cultivar as evidenced from the
findings. However, the sampling of
the leaves needs to be standardized.

Rawat et al.(1989) made an
attempt to classify germplasm chemo-
taxonomically. However, no conclusive
remark can be made at this stage
without screening all the available
germplasm.




APb 3 possesses the sweet
flavoured taste which is uniquely
identical within its related ecotypes.
The cultivars of Assam and
neighbouring hill states are grown in
open system with live support crops.

The classification of betelvine
seems to vary widely from each other.
Based on the data on evaluation by
the different centres accessions can be
classified on the basis of following
characters and can be utilized as per
the need.

1, Sex
(a) Male
(b) Female

2. Leaf size:
(a) Large (b) medium (c) small

3. Petiole length and orientation in
relation to leaf:
(a) Long petiole
(i)straight or (iijangled
(b) Short petiole
(i)straight or (ii)angled

4.  Leaf lobe
(a) Lobe overlapped and
prominent

(b) Lobes apart from each other
and prominent
(c) Less conspicuous lobe

3. Venation type
(a) Opposite and alternate at
distal distribution end
(b) Opposite to each other
except mid vein

6. Number of vein (1) 5-6 (2) 7 and
{3) more than 7

7. Branching habit
fa) With few branches
(b) With numerous branches

8. Stomata number
(a) High
(b) Low
9. IR- value
(a) High
(b} Low
10. Essential oil composition
(a) Specific rotation of essential
oil in alcohol
(b) Saponification values after
phenol removal
(c) Phenol percentage
11. Seil pH requirement for growth
(a) Acid soil loving
(b) Alkaline soil loving eg. Mitha
pan
12. Leaf pungency
(a) Highly  pungent, eg:
Assamiya pan, Naga pan,
Gan pan
(b) Moderately pungent eg:
Kapoori and sanchi varieties
(c) Low pungent eg: Mitha pan
(d) Non pungent
13. Method of cultivation
(a) Open type: eg. Kapoori
varieties
(b) Closed type/Bareja: eg.
Bangla varieties

Utilization

Accession, KPb 2 ( Ghanaghatte)
proved its high adaptability in the
neighbouring states viz. Assam and
QOrissa through the initial varietal
evaluation trials by out yielding the
local Bangla types of the respective
states. The accession has been released
as variety in Orissa as “Utkal Sudam”
and a proposal has been sent to the
Central varietal release committee for
its release in eastern states.
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Similarly, accession SPb 10 was
released in Tamil Nadu as Sirugamani
1 after testing at multi-locations. The
variety produced profuse branching
and out vielded the local varieties.

Hybridization programme was
initiated at IIHR, Hesseraghatta,
Bangalore in 1996-97 and developed a
large number of hybrids over the
vears, out of which four hybrids were
selected for multilocation testing in
the centres. The evaluation of the
hybrids is in progress.
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Table 1.

Germplasm collection at AAU, Jorhat

Local name Source Accession No. Remark
assigned

1.  Assamiya pan Jorhat, Assam APb1 Spread widely over entire Assam, grown openly in live
supports as a perennial crop; also grown in bamboo
supports

2. Awni Jorhat, Assam APb2 Not commonly edible; however very young leaves are
sometimes consumed by a few. Different species status,
Piper hamiltonii, possesses hermaphrodite flowers and
sets viable seed while Piper betle is uniquely dicecious
crop.

3. Local bangla Nagaon, Assam APb 3 Closed type

4. Sanchi pan Nagaon, Assam APb 4 Closed type

5. Gan pan Jorhat, Assam APb 5 Commonly known in upper Assam as Gan pan, open
type

6. Naga pan Chanki, Nagaland APb 6 Grows wild in hill forest in big trees naturally, open
type

7. Karbi pan Diphu, Assam APb7 Confined to forest as cultivated and open type

B.  Khasi pan Diphu, Assam APb S Primarily a cultivar from Meghalaya, open type

9. Desi Mitha Dhubri, Assam APb9 Closed type

10.  Garo pan Hahim, Goalpara, Assam APb 10 Grow wild in hills and also cultivated and open t; pe

11. Goalparia pan Goalpara, Assam APb 11 Possesses cardamom scent and open type
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Table 2. Evaluation of germplasm at AAU
Character Al APb2 APb3 Al A5 Albé APB? At At AlbD APl
I, Average Leaf 175x 142  95xR5 150110 Thi150 180150 THARD 145x135 18 1x145 115105 175115 172120
size, cm x em(L & B)
1 Leafsizesqcm 1% 1] 15 165 15 B ] 3 14 w 115
3 Leafshape Cordate  Oblong Cordate Cordate Cordate  Cordale Cordate Cordate Cordate  Oblong Cardate
4 Petiole length, cm &0 50 7o 7 ki1 g0 10 10 i a0 RO
5 Marginal bimina Enfire Enttire Entire Entire Enfire Enbire Enfire Entire Entire Entire Entire
f Leaftip Acule Acute Acute Acule Aeule Acute Aube Acule Acute Acute Amlte
7. Nocofvein 7 5 7 7 7 b 7 7 7 7 7
B Leafcolour Darkgreen Dok Gren Darkgreen  Green Gireert Gren Green Green Green Gnsen
9. Intermodal length,cm 840 45 75 S 1] 1040 00 a i n
I Inbernode colour Dorkgreen  Darkgreen  Gren Violet Darkgreen  Browngreen  Green Dorkgreen  Green Brown Green
L Veinktterming- Q.12 005 00m 110 1t 02 012 010 10 a0 010
fion o,
12 Stomata no./sq. mm NA NA A i, MA NA A A A NA MA
13 Branch/year Many Many 7 5 Maty Many Many Many Many 35 Many
1 Pungency High Veryhigh ~ Low Low High Very High  High High Low High High
15 Keepingquality Good Good Pooe Good Good Good Good Foor Good Good
16 Disease raction Resistantto  Suscep- Suscep- Suscep Suscep- Suscep- Suscep- Suscep- Suscep- Suscep-
tiletoall  allmajor  tibletoall  tibleto tible to tible o tible to tible to tible o tible o lible to
o diseases major all major allmajor  all major all major all major allmajor  allmajor - all major
diseases diseases diseases diseases  dliseases diseases diseases discases  diseases diseases
1. Insect reaction Whitefly ~ Whitefly ~ Whitefly  Whitefly  Whitelly  Whitedly  Whitefly  Whitefly ~ Whitefly ~ Whitefly — White fly
during  during during during during  during dhiring during during  during  during
highhumid  highhumid — highhomid — highhemid — highbumid  highhumid — highhumid - highhomid — highhumid — high bumid — high humid
condition  condition comadition condition condition  conlition condition condition condition  condition  condition
I8 R-value 4] 10 (Lt 163 Al 1583 112 154 (52 172 L E




Table 3. Germplasm collection at ANGRAU, Bapatla
Local name Source Accession No.  Remark
assigned

1. Tellaku Ponnur, Andhra Pradesh CPb 1 Grown with live support of Seshania
grandiflora in open type cullivation

2. Tellaku Cennur, Andhra Pradesh CFb2 Grown with live support of Sesbania
grandiflora in open type cultivation

3. Tellaku Utukuru, Andhra Pradesh CPb 3 Grown with live support of Seshania
grandiflora in open type cultivation

4. Tellaku Chinthalpudi, Andhra Pradesh CPb4 Grown with live support of Sesbania
grandiflora in open type cultivation

5. Kuljedu Cuddapah,Andhra Pradesh CFb 5 Grown with live support of Sesbania
grandifiora in open type cultivation

6. Kapoori Chinthalpudi,Andhra Pradesh Crbé Grown in live Sesbania grandiflora and
produces more branches

7. Kapoori Pedda cheppali,Andhra Pradesh CPb 7 Grown in live Sesbania grandiflora and
produces more branches

8. Kapoori Doddipatla,Andrha Pradesh CPb 8 Grown in live Sesbania grandiflora and
produces more branches

9. Kapoori Tuni, Andhra Pradesh CPha Grown in live Sesbania grandiflora and
produces more branches

10. Kapoori Chilumuru, Andhra Pradesh CPb 10 Grown in live Sesbania grandiflora and
produces more branches

11. Kapoori Chittikavata,Andhra Pradesh CPb 11 Grown in live Sesbanmia grondiflora and
produces more branches

12. Karapaku Andhra Pradesh CPb 12 Grown in live support of Sesbania grandiflora
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Table 4. Evaluation of germplasm at ANGRAU
Character Pl (P CHS Pt CPbs CMe O Of8 CP Cel0 Cibil Ci2
L Average Leafsize, 1859 1810 125 1508 13545 17RES 15575 B 10 178 19510 1351l
em xemfL x B .

2 Leafsizesqom 1140 12441 i a0 bt &rn 70 T4 o 0 120 )

3 Leafshape A BA MA M hA M Ma A Ny NA NA B

4 Petiole length, em 40 45 45 45 43 48 5 45 45 45 45 [

5 Marginal laming Entire Entire Entire Entire Entire Entine Entire Entire Entire Entre  Entire Entire

f LeafTip Actle  Acue  Acse  Acse Al Ack Aot Ace  Acle  Amle  Ack A

7 Mumber of vein 7 7 7 7 ? 7 7 7 7 ¥ 7 7

#  Leafcolour Pale Pale Pale Fale Fake L'ale Fale Fale Pale Pale Fale Green
greent ErteT e green preen EFEE g frem green g green

9 Intemodal length.cm &0 i) il 0 70 a5 il 43 a3 55 35 5

1 Internode colour ey v Green Green Green Gieen Gren Girevny e Gren G CGreen

1L Veinlet termmationino, R4 NA NA MA WA N N WA M4, A A M

12 Stomata no/ s mm [N NA A NA A [y e N NA Ity I KA

13 Stomatalindex ity WA A N N4 A A N4 A A, A, P

14 Branch,/year 1 12 [ n 1 2 1 K] u ¥ i 4

B Pungeney Nm Wty on B Bl M M B P Nm Mo Pungent
pungent  pungmt  pungmt  punget  pungen  pungent  pungenl  pungent  pungent  punent  pungent

l6 Keeping quality {daysy 12 z I B 2 el i) i) I 12 i 5]

17, Edsease reaction Sustep  Busoepe Suscep Suscep-  Swscep- Suscep Susop Suseep- Suseepr Suwscep Less
tiblefo  fibleto tiblefo  fibleto  hbleto  fbleto tiblews  tbleln  Hblemy  tbleto  tibleto  susceptible
major frajor major T e magr major major makr mjor i by maiar
Hisvases  diseases  diseases  iseases  diseases  diseases  diseases dmesses disesses  diseases  diseases  diseases

18 Insect reaction M hA M MNA A B A A A NA A A

B Pal=ade ratio A A M N A, [N A A I N4 A )

A B-valhee NA ) ™A N4 A I B A b NA N B
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Table 5.

Germplasm collection at BCKV, Kalyani

Local name Source Accession No. Remark
assigned

1.  Simurali Bangla  Simurali, West Bengal KPb 1 Closed type

2. Ghaneghette Howrah, West Bengal KPb 2 Closed type, Commonly grown cultivar

3. Mitha Midnapore, West Bengal KPb 3 Closed type, capturing the major share
of Indian market, contain highest
amount of methyl-eugenol content,
location specific cultivar, also grown in
24Pargana and Sagardwip areas

4. Kali Bangla Howrah, West Bengal KPb 4 Closed type

5. Simurali Desi Simurali, west Bengal KPb 5 Closed type

6. Halisahar Jhal Halisahar, West Bengal KPb 6 Closed type, known for scented taste

7. Ayamal Bangla Midnapore, West Bengal KPb 7 Closed type

B. Katki Bangla Bira, West Bengal KI'b 8 Closed type

9. Chandra kona Midnapore, West Bengal KPb 9 Closed type

10. Halisahar Sanchi  Halisahar, West Bengal KPb 10 Closed type, known for scented taste

11. Islampur Bangla  Jalpaiguri, West Bengal KPb 11 Closed type

12. Harishpur Bangla Bira Bathania, 24 Pargana West Bengal KPb 12 Closed type, high yielding

13. Birkuli Bangla Ramnagar, West Bengal KPb 13 Closed type

14. Bagerhat Bangla  Pukurkona, North 24 Pargana KFPb14 Closed type, high yielding

15. Kalbaghini Simurali, West Bengal KPb 15 Closed type, draught resistant and fast

growing
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Table 6. Evaluation of germplasm at BCKV

Character KPh1 KPb2 KFb3 KPh 4 KPb5 KPbé KFb7

L. Average Leaf size, 174145 16.3x122 1a3x1L3 17.3x132 lami2 15.6x12.6 16.5x123
cmxem{LxB)

2 Leafsizesqem 1805 1852 1754 1964 1804 1655 1500

1 Leafshape Cordate Cordate Cordafe to Ovate Cordate Cordate Cordate Cordate

4 Tetiole length, em 75 74 78 80 74 70 74

5 Marginal lamina Entire Entire Entire Entire Entire Entire Entire

6. Leaf Tip Acute Acute Acute Acute Acute Acute Acute

7. Venation number 8 Y 7 g 7 7 7

& Leafcolour Dark green Darkgreen  Dark green Dark green Light green Light green Green

9 Internodal 9 67 94 95 1 74 83
length, cm

10, Internode colour Green Green Dark green Green Green Dark green Dark green

11, Veinlet term- | X NA Pl 1 19 1
ination na,

12 Stomata no./sq. thm 0 02 0.0 012 (.10 012 0z

13, Stomatal index 1267 1316 T4.80) 124 1265 24 1238

14, Branch /year NA NA NA NA NA NA NA

15. Pungency Pungent Pungent Non pungent Pungent Lesspungent  Highly pungent  Pungent

16. Keeping quality Moderate Moderate Poor Moderate Poar Good Fair

17. Disease reaction Susceptible Susceptible  Highly susceptible  Susceptible Susceptible Moderately resistant

Susceptible
18 Insect reaction Susceptible Susceptible  Susceptible Susceptible Moderately Moderately Moderately
susceptible resistant susceplible
19 Palisade ratio 43 47 42 42 A 42 44
X, R-value L7 146 14 130 1.72 1) 159

Ll



Table 6 Contd..

Character KPb 8 KPb 9 KPbh10 KPb12 KPb13 Kr'b 14 Kb 15
1. Average Leaf size, 162x123 154x11.9 Max107 133x11.5 154x12.1 123x105 107590
cmx cm(L x B
2 Leafsizesqem 1956 1830 1652 1410 1745 1400 735
3 Leafshape Cordate Cordate Cordate Cordate Cordate Cordale Cordate
4 Petiole length, em 64 74 &8 al 7h 58 38
5  Marginal lamina Entire Entire Entire Entire Entire Entire Enfire
6 Leaf Tip Acule Acuminate Acute Acuminate Acute Acuminate Acute
7. Venation number g 7 9 7 9 7 g
& Leaf colour Green Green Dark green Green Light green Green Green
5 Intemodal length, cm 98 &l 99 Bl B4 51 40
10, Internode colour Green Green Dark green Green Green Green Reddish green
1. Veinlet termination no. 18 19 17 9 18 i 7
12 Stomata no./sq. mm 012 013 009 0.09 010 (1 0.16
13. Stomatal index 1238 1341 1150 1154 1132 1134 1341
4. Branch/year Nen Non Non Non Non Non Non
branching branching branching branching branching branching branching
type type type type type type type
15 Pungency Pungent Pungent Highly Pungent Pungent Purigent Moderately
pungent pungent
16 Keeping quality Good Fair Good Good Very good Good Good
17. Disease reaction Moderately Moderately  Moderately Moderately Moderately Moderately Moderately
resistant resistant resistant risistant resistant resistant redistant
18, Insect reaction Moderately Moderately ~ Resistant Moderately Moderately Susceptible Moderately
resistant susceptible susceptible resistant resistant
19. Palisade ratio 63 64 46 64 39 3B 59
A R-value 167 1.36 136 168 140 140 143
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Table 7.

Germplasm collection at JNKVV, Jabalpur

Local name

Source

Accession
No. assigned

Remark

1.  Desi Kapoori

2. Bilhari

3. Malvi

4. Bangla (Sagar}

5. Bangla (Damoh)

6. Bangla (Sohagpur)
7. Bangla (Burhagarh)
8. Bangla (Mandsore)
9. Bangla (Maihar}

10. Bangla (Rewa)

Jabalpur, Madhya Pradesh

Garimalhara, Chatarpur Madhya Pradesh
Malva, Madhya Pradesh

Sagar, Madhya Pradesh

Damoh, Madhya Pradesh

Hosangabad, Madhya Pradesh

Jabalpur, Madhya Pradesh

Mandsore, Madhya Pradesh

Satna, Madhya Pradesh

Rewa, Madhya Pradesh

P 1
IPb 2
IPb 3
IPb 4
IPb 5
Pb 6
Pb 7
IPb &
IPb 9

IPb 10

Cultivation closed type
Cultivation closed type
Cultivalion closed type
Cultivation closed tyvpe
Cultivation closed type
Cultivation closed type
Cultivation closed type
Cultivation closed type
Cultivation closed type

Cultivation closed type
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