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Genetic Resources of Black Pepper
PN, RAVINDRAN AND K. ,NinMAL.BAB_U o

1. INTRODUCTION:

. Black pepper is the oldest and'world’s most important spice. Christened as the
'King of Spices’, black pepper is the dried mature fruit of the perénnial climber Piper
nigrumL. which is a native of the humid tropjcat forests of the Malabar coast of peninsular
indla, from where it has spread throughout the tropics. It is known ito be i+ india since
time immemorial and was one of the first to be taken to Europe. FprcemurieLg: jilrecently
India had the monopoly on' the production and export of black peppehs; he ‘annual
production of btack pepper In India Is between 40,000 and 60,000+ tonnes)-more.than

95% of which comes from the State of Kerala. The other main pepper?;_;:roduglng;dduntries_
are Indonesia, Sarawak (Malaysia), Brazil, Malagas_sey*.‘Hepublic,‘ﬂCa'mbod_iaj_ and Sr‘l
Lanka., e e o i L

e
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2. SYSTEMATICS ., oot 0 o e
2.4 Origin and Distribition =~ ..~ .~ ¥

' Plpernigrumbalongs to thé family Piperaceae, which is pan-tropical in distribittion,
concentrated mainly.in South and Central Amiarica and South:Asia; Over 1000 species
were reported from.the genus' Piper of which about 110 dre of Indian origin. .In India,
the Transgangetic region and thé Sub-mountairious South-western region were recognised
- &8s two independent. centres of distribution. for Piper (Hooker, 1886; Gamble, 1925)..

- Some of the economically important species of Piper along with black pepper
are, P. betle L. (betelvine), cultivated extensively in India where the ieaves arg usad
as masticatory; P. fongumL. (Indian long pepper) P. retrofactum Vahl. (Java long pepper},
and P. mullesua Ham. the fruits anid.roots of which are used in incigenous medicine
and P, cubeba L.f, (cubebs or tailed pepper) used in indigenous. medicine, - !

~ The earliest record of the descriptions.of Piperspp. of Indlan sub-continernit was
by Van Rheede (1678) in his ‘Hortus Indicus Malabaricus', the first printed document
on the plants of Malabar Coast of India. He has described five types of wild peppers
including the black pepper and long pepper. Linneaus {(1753) included 17 species from
India in his Species Plantarum, Roxburgh (1832) described seven species of Piperfrom
Indian peninsut, Miguel (1843) included seven wild species In his foncgraph on Piper.
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Wight (1853) in his lconas Plantarum Indiae Orientalis lustrated 15 species from Indian
peninsula. Ue Candolle (1869) Included 52 species from India in his monographic work
on Piperaceae. E :

The first major study on the'fndian Pipenwas done by Hooker (1886') in hle Flo'ra'
- of Brilish India. He divided the §enus into six sections viz., Muldera, Cubeba, Chavica,
. Pseddo chavita, Eupiper and Heckeria. He reported 45 species under these six sections

of. whlch 29 spemes are from India. He also gave a list of undeterminable species

: ‘ Cooke (1906} in hIS flora of the F’remdency of Bombay reporied five species |

of Plper Burkill (1923) included 13 species of Piper in his Flora of Abhor Hills of North-

eastern India, while Kanjila} et al. {1 940) in their flora of Assam region reported three

species. Duthie (1960} in his- flora of Upper Gangstic plains and the adjacent Siwalic
and Sub- H|ma|ayan tracts mciuded P. longum, P. betle, P. mullesua, P. hepalense and
P. nigrurn Haines (1924) in his Botany of Bihar and Orissa reported five species of
Piper viz., P, longum, P. peepuloides, P. chaba, P. attenuarum and P. nigrum. Rama

Rao {191 4) inhis ' Flowering Plants-of Travancore' listed 14 specias of Piperfrom Western

Ghats, They are P. galeatum, P, trichostanchyon, P. longum, P. betel, P. hapnium, P.
brachystachyum P. hookeri; P. nigrum, P. sy!vestre. P. hymenophyl!um, P.-argyrophylium,
P. wightii, P. isub,o.es‘!raz‘um and P. !ong:caufe Fisher (1921)'described six species from
Anamalai hills. Fyson (19832) in hig Flora. of Nilglris and Pulney hill-tops reported four

o species of Piperwhichincludes P. schmidtiiand P. wightii. The most authoritative floristic

study of the ‘Western Ghats was that ¢f J.S. . Gamblae (1825), who in his ‘Flora of the
Presidency ol Madras' has included 14 spec!es of Piper along with keys. The species
reported by him are P. galeatum, P. trichostachyon, P. fongum, P. hapnium, .P.
brachystachyum (syn. P. mullesua), P. hookeri, P. barberi, P. nigrum, P. hymenophylium,
P. attenuatum, P. argyrophylium, P. schmidtii, P. wightii and_ P, betle. The other floristic
enumerations of Pjper specses were those of Sanlapau (1960), Parker (1924), Sharma
and Tiagl (1979), SaldanHa and Nicoison (1976) Flao and Raz: (1981) and Rahlman
(1981). .

Recently Ravindran et al. (1987) Velayudhan ahd Amal Ha] (1992) and Nirmal

‘Babu et al (1993) have reported four new taxa from Kerala. They are P. silentvalleyensis

P. nigrum var. hirteflosum P. pseudonigum from Silent Valley biosphere reserve and
P. sugandhi, P. sungandhi var brewpﬂas from Sugandhagiri cardamom plantations,

. Wynad Kerala

The detalis of the more |mpbrlant specaes of prerand thelr areas of dlstrlbution

"areglveanabIe1 LT e

‘ ‘F

2. 2 Cytology

cunimed 1ot
1958; Sharm;
1985; Samug,

le determination of chromosome numbers (Janakl Ammal, 1945; Mathew,
y and Bhattacharya, 1959; Dasgupta and Datta, 1976; Jose and Sharma,
and,‘Bavappa,'1 981; Rahiman and Nalr, 1986; Stella Bai and Subramanian,

Cytg;)gy of Piper has been studied by various workers and mosl of them are
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Table 1 : Major specieAs of Pipar occurring In India and their distribution (based on J.D. Hooker, 1896; J.S.
Gamble, 1925; and on the collection suryeys.:ol the authors {unpublished) '

8. No.

Specles name

Area of distribution

1

2

3

1.

Piper galeatum Cas. DC,

P.

e T e I o b T T+ R e B

e

trichostachyon Cas. DC.

. sumatranum Cas. DC.

. griffithi Cas. DC.

. canium, Blume var. glabra, Helfer,

. muricatum, Blume. var. glabrata Giffith.
. fongum Linn. .

. pegpuioides Roxb.

. Chaba Hunter.

. sylvaticum Roxb.
. petiolatum Hook,
. betle Linn.

. boehmeriasfolium Wal. Cat.

. anisotis Hook.
. aurantiacum'Wall,
. hapnium Ham.

. muflesua Ham. (P. Brachystachyum Wall.}

. thomsoni Hook.

. hamiftonii Cas. DC.
. hookeri Mig,.

Western Ghats from Cobrg to Travancore, Wynad,
Annamalais, Hills of Courtallam, in forests at low levels
upto 2500 ft. ‘

" Weslern Ghats,' Konkan, Canara, Coorg, Wynad,

Sivagiri Hills of Tirunelveli and Nilgirt Hills—in {orests
upto 2500 ft, :

Andaman lslands.
Assam.

“Andaman lslands:

Mishmi hills in upper Assam,’

Hotter Parts of In_ia from Centra! Himalayas to Assam,
Khasi and Mikir hilis, lower hills of Bengal, ever-green
forests of Western Ghats from Konkan to Kanyakumari
and Carnicobar islands at lower elevations.

" Tropical Himalayas from Nepa! to Bhutan, Assam,

Khasi and Mikir hills upto 3000 ft.
Cultivated in various parts of North Eastern india.

- Upper and lower Assam in marshy districts.
“Upper Assam, Mishmi hills.

Cultivated In Botter and damper parts of Indla—Kerala,
Karnataka, West Bengal, Tamil Nadu and Assam elc.

Tropical EasternHimalayas, Sikkim ascending to 5000
ft., Assam, Silhet and Khasia mountains.

Upper Assam.
Assam. ‘
Western Ghats—in the hills of Kerala, Courtallam,

.(Very rare, endangered species), ;s
-Sub-troplcal Himalayas from Simli}%ﬂ Bhutan—2000-

5000 ft., Khasia mountain—3000-5( 20 ft., Western
Ghats—Nilgiri hills, Annamgiais, Pulineys and hills of
Keralain Shola forests abol.; 5000 ft., Bababudan hills
of Karnataka. N ‘H ‘ !
Himalayas—Sikkim at 700(;_'%“., Khasia mountain from
3000-4000 ft. o S

Sikkim, Assam, Sithet ane¢-¥hasia mountains.

Konkan and Canera—Mahabaleshwar and Bababudan

hills of Karnataka.”

. schmidltil Hook f,

. nepalense Miq.

Wastern Ghats : Silent Valley, Nilgiri hills about 5000

ft. (rare, endangered. species).

Sub-tropical Himalayas 3000-5000 ft. from Garhwal,
Bhutan and Mishmi hills, Khasia mountain 3000~
5000 ft. ' ’

(Contd.)
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Table 1 : Confd.

{ 2 -3

— ~_r,__,,.._r_~_.__.___.-—~»-_p_"4__ﬁ—~

ST e

——

S Tamalayas at 2000-6000 ft., Upper Assam
~ Khasia mountains at 3000-5000 ft.
24, P nigrum'Linn. } . in the ever-green forests of Western Ghats well

_distributed upto 5000 ft. and largely cultivated In the
Statss of Kerala, Karnataka, and Tamil Nadu.

05, P. migrum var. hirteliosum . Gilent Valiey foresis of Kerala.
Asokan & Ravindran. : ‘

23. P. khasianum Cas,,-

26.  P. rhylidocarpum Hook. = - : _' ", Assam—Silhat and Khasia mountaing ascending 1o '
: 4000 ft. Very common.
27.  P. atlenuatum Buch. Ham. ‘ o Eastern tropical Himalayas—Sikkim, Assam—Silhet

and Khasia mountains, Westetn Ghats—Nilgirls,
* Thirunelveli inever-green {orests atlowlevels, Shevroy
:and Kol Kills and hills of A.P. and Orissa upto 3000
it

2@, P. sylvestre Lamk. S . Assam—Silhat and Courtaltam. ’
29.  P. hymenophyfium Mia. S Wastern Ghats from Mysore and Nilgiris South-wards
~ '+ inever-green forest at 1500 to 5000 ft.
30, P. argyrophyllum Mig. . . WeslerGhals—Coor'g.Ni!giris South-wards, upto 5000
. I ' il.
31, P, wightii Mig. T o “Nilgirls and Painey hiis of Western Ghats above 6000
. ' ft. in Sholas (rare, endangered spacies). .
_a2. P. barberl Gamble. i o Hills of Tirunstvely and Breymore {Trivandrum) {very
: L rare, endangered species}.
43, P, silenivalleycnsis Ravindran, © . gilent Valley forest, Kerata (very rare, endangered).
Nair and Asokan.. _ :
a4, P suga{,f,gm Ravindran, Babu and Naik. Ever-green forests of Western Ghals, sugandhagil
) o : Project area of Wynad.
35. P, sugaiithi var. brevipilis, Ravindran, Ever green forests of Western Ghats, Sugandhagir
Babu arj Naik ' Project area of wynad.
!oru‘grum Velayudhen at Ama! Raj Silent Valley forests of Western Ghast.

, i

19/%6; and Yamuel, 1986). The various species of Piper and their chromosome reports
arf yenin Table 2. Mathew (19858, 1974) studied eleven cultivated and six wild types
ofs '@ higrum and found the sématic chromosome number 2n = 52 in all the cultivated

and-wild except two in which the chromosome number was 2n = 104, According to him
the chromosome length. ranged from 1-3 .

The reported chromosome numbers 2n = 24, 26, 36, 39, 40, 48, 52, 60, 64,
65, 68, 78, 80, 86, 104, 132 efc. (Table 2) point t0 the existence of a polyploid series
in the genus Piper. All the species'studiéd from South india and Sri Lanka could be
iraced to @ common basic number x = 13 while the North Indian species seem to have
a basic number x = 12. The haploid number n = 12 as seen in P. cubeba may represent
comparatively a primitive number-from which x = 13 might have evolved. It has been
suggested that x = 13 reported consistently should be taken as the valid basic number
of the genus (Jose and Sharma, 1985). The species with 2n =26 are then diploids those
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Table 2 : Conid.

1 Sz e . 4
sz . ' NRCS*
_ 78 Nair ! af (1993)
' 104~ Jose and Sharma (1885)
4. Poschmigi 96 . Stella Bai and Subramanian (1985)
15. P. wightii L= 24) . Stella Bai and Subramanian (1985)
: 52 NRCS* :
18,  P. sugandhi o B2 NRCS® '
17. P trichostachyon . S . Rahiman and Nair (1286)
: 52, NRCS*
18. . P. hapnium ‘ 52’ Rahiman and Nair (1986)
19. P ”FZ’_?Hegua Syn. - 132 _ Stella Bal and Subramanlan (1885)
P. ‘L?_gachysrachy&m 132 NRCS*
20, P. p&-epuroides 156 ] Jose and Sharma (1985)
21. P. t:dehmeriaefolium 52 Jose and Sharma (1985)
22. P iltberi 52 * Nirmal Babu ef af {1992)
A 8 52 {n = 26) Mathew & Mathew (1992) -

o .IE?F}“lshed data from NRCS,

with’2n = 52 may be considered tetraploids and 2n = 104 types are octaplolds. The
chromosome numbsr teported in -P. mullesua as 2n = 132 may be a decaploid. Lack
of uniformity in the reports of chfom‘osome-number by different workers indicate the
exislence of many cytotypes in this taxa. These cytotypes are being maintained in the
population by the predominant vegetative propagation; ' :

3. GERMPLASM COLLECTION

3.1 History

The hot and humid tropical:evergreen forests of Western Ghats in South India
is considered 1o be the centre of origin“of P, nigrum where it still occurs wild in large
populations. Though in earlier times black pepper was collected as a forest producs,
the vines of black pepper have been domesticated-many centuries ago in the upland

‘and coastal areas of Western Ghats comprising the states of Kerala and Karnataka.

From here itis presumed to have spread to countries like Sri Lanka, Malaysia, Indonesia,
Philippines, Brazil etc. Black pepper being a crop of humid tropics requires heavy and
well distributed rainfall. A rainfall of 2500 mm or more is ideal. Though virgin seils rich
in humus is most suitable for pepp‘er. they come up well in red lateritic or ailuvial soils
with high humus and good drainage. :

Piper nigrum is mostly dioecious in its wild state while most of the cultivated
- lypes are bisexual The bisexual nature seen in many of the present day cultivated types
might have been the result.of domestication and continuous conscious selection for high
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yieiding types from the wild types énd‘ ‘_t'lhéir‘ rﬁaintenance by vegetative propagatiOn
Ravindran and Babu, 1988). ‘ , o : o

i1 . e
¢3.2 General Morphology A
Piper nigrum is a perennial glabrous woody climber growingg.upto’{fﬁi gight of
45 m or more. The height of the vine depends on the height of the nupport \: climbs.

5

i

appearance. They are trailed on either living or non-living standards [:Fig. 1). In India,
pepper is cultivated mostly in homestead gardens on living standardstiand tast growing
trees like Erythrina, Grevelia robusta, Ailanthus, Garuga pinnata cic. are the -most
commonly used support trees. Pepper is also cultivated as a mixed-.pﬁrop in coconut,
‘argcanut, coffee and tea plantations in many parts of Kerala, Karnataka-and Tamil Nadu.
e ' ‘ ' ‘

s:-ie' 2
;and the plagiotropic fruiting branches. The orthotropic branches are vegetative and have
.monopodial growth habit. After climbing a support they become woody with a thick bark
“which form the central axis of the column. The nodes are swollen and each node has
“a cordate or ovate leaf. At each node lh’ere_’may pe B-15 short adventitious clinging
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Fig. 1 : A black pepper plantation on Erythrina standards.

Under cultivation as a monocrop, the heightis restricted to about 4-6 m iiving a columnar

The pepper vine has two types of bréndhes. the orthotropic dlimbing branches |
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roots which “idhere firmly to the support while climbing. At the axil of each leaf there
is ay axiflary’bud which gan develop inlo plagiotropic branches which produce flowers’
angi ‘qj Bathtype of shoots branch byt only orthotropi 7
shc. 1f With roots at Bvery node which are used for Propagation of pepper vines. The
sympedially growing fruiting branches when rooted ang pl i '
bushes (Fig. 2). These Pepper bushes are jdeal for gro
They can. also pe planted in field in Hedge planting.

A ma't‘ure pepper vine ha
base of the stem and there is an

Per cent of the feeding roots are

s 10-20 méih adventitious. rools 2-3 m long from the
extensive mat of surface feeding roots. About 80-90
in"the upper 40 ¢m of soil. . '

Fig. 2 : A bush napper of cy, Panniyur-1 ‘pot cultu.m.'




Genelic Resources of Black Pepper 167

base which is round, acute of cordate, leaf tip usually acuminate. Leaf size varies with
cuttivars and may be 3-20 cm or more. long and 3-15 ¢m or more broad. '

The inflorescence is a fililorm, pendant spike borne opposite to tne leaves on
fruiting branches. The spikes are terminal.in development but pushed aside by the new
shoot developing from the axillary bud, so as'to make it appear opposite to the leaf.
The spikes are 2-17 cm or more long bearing 5-100 or more minute flowers borne in
the axils of ovate, fleshy and cupular bracts. Majority of the cultivated types are
monoecious, exhibiting great variability in the composition of male, female and
hermaphrodite flowers in the spike. Most of the high yielding cultivars have as much
as 70-100 per cent bisexual flowers indicating that higher percentage of bisexual flowers

results in greater productivity. Under intense shade conditions some of the varieties with .

bisexual flowers produce more of female andiess of hermaphredite fiowers, and sometimes
the anthers fail to emerge out of the bracts or.erherge.out belatedly. The sessile flowers
have no periaith. The fiowers exhibit extreme reduction of floral parts. The male flower
is represented by two naked anthers, the female fiower by single ovary and the her “anhrodite
flower by an ovary with two anthers, one on either side of the ovary. The § 2rs are
subtended by cupular bracts. Anthers 2 in number, two celled, 1-2 mm in siz8<; h short
tilaments. The globose ovary is one celled, sessile with a single or';-’f;oiropou«s ovule.
Stigmas 3-5, fleshy, papillose, white when receptive, later turn blac. They may be
receptive upto ten days with peak receptivity from third té fifth day. the pollen grains
are small and usually in small aggregates. Self pollination is predorgﬁiinanl in most of
the cultivars and thare is no active pollen transfer mechanism. In b exual types the
presence of anthers on either side of the gynoecium ensures effect]

2 self pollinaticn
especially in types where both male and female flowars mature atihe sarsBtime, exhibiting
synchrony of male and female phases, Though there is protegyny in many cultivars,
in most of them the female phase coincides with the male phase ol least at some stage
so that the female flowears are exposed to the pelien from the same spike. Geitenogamy
is the major mechanism effecting pollination. The presence of dew or water drops on
the spike may further enhance dispersal of poller grains. Cress peilination may aiso
occur to a fimitad extent aided by either insects or wind.

The fruit, though known as & berry, is- a sessile globose drupe with a pulpy
pericarp. The green unripe fruit turns red. upon ripening and lurns black after drying.
The size and number of drupes per spike varies with different cultivars. The see? has
a minute embryo with iittle endosperm and copious perisperm.

3.3-Germplasm Collection
The fundamental requirement of any crop improvement programme is lhe genelic
variability available within the species and in the closely relaled species, The lropical

forests of the Western Ghals in Southern India, b'(-:ing the native home, is the centre
of diversity of black pepper. :

P. nigrum in its wild state still cecurs throughout the Weslern Ghats in the
periphery of dense foresls. The rapid deforestation and the frequent forest fires are
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causing considerable damage to ihe flora in this region. The species of Piper are one
of the mos| aHected.-’Many of the relaled Species of Piper are now confined only to
alew specilic locali

like P parber p. hookeri and p. silenivalleyensis are extremely rare ang could bhe

LTCur only at elevations above 6000 It are also becarning quite scarce occurring only
ataverylewlocalions around Ooty and Kodaikanal. Others like P, fongum, P, aftennuaturn,
F. argyrophytium, p. galeatum, P, frichostachyon ete, have much wider distribution ang

Occur at lower elevations throughout the states of Kerala and Southern Karnataka
bordering the fores(s. o

There are about hundred cultivars of black pepper siill under cuttivation. Many
of them are nameg either after_the_piace of popularization or the persons who poputarised
them. Sometimas the names are based on some impacrtant identifying character. For
example ’Malabarvaliy' Is'a ving from Malabar: 'Na!esankodi'. ‘Balankotta’, ‘Chettanvally’
may have been nameq after a person: ‘Aimpirivan’, a variety having five spiral rows
of fruits; ‘Vokkaly' a variety which has only one or wo fruils in the spike; ‘Doddele’ hag
big-leaves and so or, Many of the exisling varieties are products of domestication and
continuous seleclion and are being 'maintaiﬂed by vegelative Propagation. Sometimes
seedling progenies ware also raised by the earlier farmers and used as planting materia|.

Both these factors might have contribujed o the existing variability in the black Pepper
cullivars, . : ' '
. / ' ) .
The colleclion, conservation, ‘cataloguing and evalualion of genelic resources

of black pepper is given high priority at the Nationa/ Research Centre for Spices, Calicut,

- aconstituent body of the .C.AR, Systematic surveys of all the Pepper growing areas

in India as well as e forests of Weslern Ghats have been conducted to coltect the
available variabiiity of cullivated as well ag wild types of p. nigrum and related Species,
The clonal maleria) of these cellections are Mmaintained at the germplasm conservalory
of this Centre. At bresent the germplasm helding of black Pepperat the National Research
Centre for Spices is perhaps the largest in the world wilth 474 accessions of Cultivaled,
281 accessions of wild types of P. nigrum and related species, 213 accessions of
Karimunda, 75 accessions of Kettanadan ang over 2000 inter-cultivar hybrid lines {Table
3). There are four exotic cullivars avdilable at NRCS germplasm collection, namely

Kuching’, the famous Malaysian pepper cultivar and LDK ‘Djambi' and ‘Belantung', both
from Indonesia. . .

4. EVALUATION AND DOCUMENTATION
The germplasm is being evalualedan‘ddéscrfbedbased onlhestandarddescriptor
developed at Nationa! Research Centre for Spices. '

4.1 Morphologital Characters

Therg is considerabie variability among the accessions with regard to varipug
morphological af well as floral characters like leaf shape [aeaf size, spike length, spiking
L '
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intensity, composition of male, tomale and b|sexual flowers in the spike, fruit set, shape,
weight and volume of the fruit and time laken for maturity etc. The extent of variability
for some of the characlers are given in. Table .4, Fig. 3 and 4. :

The leaf size varies from 8-19 cm in Iength dnd 4,7-10.2 cm in breadth. Cullivars

like Doddele, Balankotta, Karimkotta etc. and the hybrid Panniyur-1 have large leaves
while those of Jeerakamundi, Nedumchola, Cholamundi etc. have smali leaves and
Neelamundi, Karimunda, Kottanadan, Arakkulammunda, etc,, have mediumsized leaves.
The large leave varietios usually grow irito vines with blgger canopy whereas the smaller
leave types have smaller canopy.

Table 3 : Details of garmplasm ho!ding of black pep'per and related species in India

Nc. of accessions

Sl. No. Specias name ; g .
NRCS Pepper R.S.
Panniyur
1. Piper nigrum L. _ ‘
{a) Cultivaled types . 73
(i} Indigenous : C Y47
(i) Exotic ‘ ' .3
(iiiy Seloctions .of cv. Karlmunda' . oo ) 213
(iv) Selections of cv. Kottanadan : |' P 75
{v} Inter-cultivar hybrids . i * over 2000
(b) Wild types ! 69 127
2. P. fongum 18
3. P. belle , 12
4. P. chaba 1
5, P. attenuatum ' 44
6. P. argyrophyflum 34
7. P. hymenophyillum ' 19
8, P. mullasua 4
a. P. barberi 2
10. P. waeightii 2
11. P. trichosfachydn 12 poi
12, P. galealum 15 3\“‘ ;
13, P. sugandhi . 2 “ &"i
14. P, sugandhi var. brevipilis . 2 pk ’
15, P. colubrinum (Exotic) 2 ,
16. P. lmea:gniﬂ"(:'z,n"n {Exatic) 1 ET
17. P. schmidili P
18. F. arborium 1, i?
19, Doubtiul Piper entries 40 ’*;:i@
Total accessions o 3043 200
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Table 4 : Spike and beiry (frull) characlers of black pepper culivars

Sl Cultivars  ~ Spika Peduncte  _ L1.* Spike Berry Berry
MNo. length lenglh ~  SplL* shape shape size
{rmm) (mm) .
1. Aimpiriyan 115.60 12.20 C1.20 Curved Reund Bold
2. Arakkulamuncia 114.00 1310 0 0 134 Slraight g Medium
3. Arbmulaku 80.35 13.23 . '1.20 " " Smatl
4 Balankolta ; 12740  17.20 o 1.55 " “ Bold
5. Bilimalligesara 105 60 8,50 " 143 oo . Madium
6. Cheriyakanial sadan 105.40 §.20 1.13 " Obovate Small
7. Cheppukularmundi 120.30 | 19.00 .21 " Round Medium
8, Cholamundi i 111.50 .6.40 - 1,24 i " Small
9. Jeerakamundi 103.60 8.00 1.16 " " "
10.  Karimunda . 78.00 10.00 © 151 ! " Medium
H.  Kaniakkadan 9250 - 900 1,38 " “ “
12. Karuvilanchy 104.30 13.00 1.21 . " Oblong Bold
13, Karimkotta 156.30- 2100 - 088 “ _ Round .
14, Kailuvaily 1 6917 12,00 205 Curved " Smail
15, Keluvally 2 124.90. 10,60 1.60 ° Straight “ Medium
16 Kallubalancotta - . 13p.ag 1050 " 12 . " -
17. . Koltanadan 106.90 11:10 © 120 " " .
18, Kuching 91.00 9.70 . 151 - “ Oblong “
19, Kuriyalmundi © 5320 © 1040 292 Curved Round Small
20, Kulhiravally 171.60 10.50 . 0.67 Straight “ Medium
21, Kurimalai - 126.43 14.73 1.03 . " .
22. Maltamundi 96.70 ° 7.90 ; 1.34 " “ “
23.  Mundi 86.30 8.0 . 158 . " Bold
24, Narayakkodi 82.30 7.90 .25 Curved Obovate Small
25, Neelamund: 96.97 7.90 t.60 Slraigihit Round Bold
26, Nedumchola ~ 51.20 0.60 1.71 “ Obovate Small
27. Neyyatinkaramdf: 71.00 7.L0 1.26 “ Round "
28. Otapiackad i ' 113.80 12.40 .04 * “ Madium
29, Fanniyur 1 5 140.00 13.70 1.02 ! “ Bold
30 Perambramunda § 119.00 10,00 1.25 . Oblong  Medium
31, Parumkodi i 117.60 13.10 1.30 Slraight Round Bold
32, Poonjaranmund: ) 163.90 12.20 0.81 " " “
33 Sagar/jocal % .90.00 1080 170 - o "
34, Thev%f‘g% el 895.50 - B8.71 1.46 " Obtong Medium
35. Thormi- £ _}odi 127.60 15.50 0.80 “ Round “
360 Thulacsar ' 95.00 10.60 - 1.30 : Otlong Madium
37.  Udakkerd 12880  + 11.85 S117 " ! Bold
88, Ulhirancolia 105 60 1260 . 145 - " "
39, Vadakkan 117.30 1,66 ©o1.41 Straight Round !
40. Vali.kaniakkadan 97.50 13.80- 1.77 “ Cblong "
4. Vallamundi '99.70 1245 114 “ Found .
42, Vollanamban *122.40 9.60 081 " " "
A3, Valliyarnnmunda 100,06 846 1.45 " " Madium

44, Vokkalu 3370 5.30 - 2.12 "

'L.L.-—L.eai lenglh; Sp.L.—Spike tenglh,

oy
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Fig. 3 : Variability in siza & sha e ol 1he teal among Lilack ne ppRer cullivarg, (ninnbers al the side ol each
g i { fey

leal yive their collection numbarsy.

Accessions of Panniyur-1, Poonjaranmunda, Kulhiravaly; Balankotta, and
Thommankodi have long spikes, whereas accessions like Neelamundi, Kalluvally,
Arakkulammunda, Aimpiriyan, Kaniakkadan, Malligesara atc. have medium spikes and
varieties like Kurialmundi, Jeerakamundi, Nedumchola, Thippalimundi have smali spikes.
Cultivar Vokkalu has the smallest spike of about 2-3 ¢cm and has only ohe or two fruits,
- The spiking intensity is high in cuttivars like Muttayaramundi, Jeerakamundi, Cholamundi,

Karimunda and some accessions of Kalluvaily where thara is a tendency for clustering
of spikes at the terminal ends of lateral branches. This clustering is due to the extreme
shorlening of internodes and lack of leaves at these nodes during peals Howering season.
But most of them are rallier poor yielders as the fruil sel is poor excepl n some cultivars
like Karimunda and Kaliuvally.

 Fruitsetis very high (above 75%) in cultivars like Pulpally Kalluvally, Narayakodi,
Kurielmundi,Pirimundi,Aimpirl’yan. Karuthapirimunda.Kar;lmuncia elc. whereas [rumanian,
Jeerakamundi, Uthirankotta, Cholamundi elc. have low fruit sel. Gullivars of Panniyur
and Vadakkan have large berries while cuilivars Nedumchola, Jegrakamund:, Kurialmundi
have very small barries. The befl'y‘size ranges from 90-264 ¢c for 1000 berries. The

)
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Fig. 4 :© Variability in spike lenglh amoné black pepper cultivars (numbers al the side of each spike give

: their colleclion numbers). = ©. .
fruits are usually globose in most of the cutivars. Cultivars Karivilanchy and Perambramunda
have oblong fruits. The fruits of Narayakodi have persistent stigma which gives a conical “
appearance, : ' i

The cultivars show greal variabiiily in the composition of bisexual, female and
male flowers in thelr spikes. Cullivars like Narayakodi, Uthirankotia and Karuvilanchy
preduce predominanily. female flowers. On the other hand, Karimunda, Panniyur-1,
Aimpiriyan, Kuthiravaly and Kalluvaly have predominantly bisexual flowers. The climatic
conditions seems to affect the nature ofthe flowars, For example the cullivar Cholamundi
produces spikes with oniy female ilowers in June-July, preduces spikes with bisexual
flowers in October-November. |n Panniyur-1, the anther emergence is inhibited at high
elevations and under heavy shade.

Arakulammunda is an early maturing variety and it lakes about 6 months from
flowering to the ripening of the fruits whereas Karimunda takes about 7 months and
Aimpiriyan and Kambhakod takes 8 months as lhey matures late.

P . . , »
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4.2 Yield : a i

' 1
i There is considerable variation in the yields of blag
! ' Karimunda, Ajrnpiriyan, Kottanadan, Kuthiravaly, Neelz"{ 1wundi, Balankotia, Pulpally
' Kalluvally, Karutha Pirimunda, etc., are some of the high y%f.'lding ypes (Fig. 5) whereas
Vokkaiu, Jeerakamundi, Maramonakki, frumaniyan elg, o

ve very low yialds, Many of
the varieties are location Specific and their yield performziice depends upon the agro-

k peppd.t cultivars. Cultivars

. o A
- ey f;’;r.;‘,".r-mm,,;.,...-u "
Hal M) : :

Vi i

'y

Protnising cullivars of tlack pepper
(a) Kuching

(b} Aimpiriyan

{c) N.T_ line

(d) CLT-P-125
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climatic situalior:fvhere they are cultivaled and the condilions like elevation, rainfall and

shade seemto a f;-;,zc! their performance (Ravindran and Babu, 1988). Cullivar Karimunda

is the rihst popular and it is known to give consistent yields under varying climatic
condilid & ¥nd hence is grown throughout the Stale of Kerala. It is known to perform
reasonts’ 'well éven under moderate shade and hence most preferred for planting as
mixed crop inn coconut, arecanut, coffee, tea and cardamom plantations, Karimunda along
with Kalluvally and Neelamundi are preferred. in areas prone to drought.

4.3 Resislance to Pests and Diseases

The variability With regard to resistance to pests and diseases is limited. Almost
all the cultivars are susceptible toPhytophthora capsici, the causal organism of the
dreaded Phytophthord foot-rot’; Radopholus similis and Meloidogyne incognita, the
causal organisms of the ‘pepper yellows' and poliu beetle (Longitarsus nigripennis)
which damage lhe fruits. Only a South American species P. colubrinum is resistant {o
P.capsicias wellas R. similis. Cultivar Oulaplackal-1 released under the name ‘Pournami’
is found fo be tolerant to M. incognita. Twelvé accessions of cultivars, 12 inter-cultivar
hybrids and 50 open pollinaled progenies were found to have relative tolerance to P.
capsici (unpublished data from NRCS). These are under field evaluation.

4.4 Quality ‘Attribules

in biack pepper, quality is as impaortant as the yield. The major qualily components
are piperine, which contributes to the pungency-and essenlial oil, which is responsible
‘or the characleristic flavour of black pepper. Oleoresin contains both componenis.
Hence, the qualily parameters are usually expressed in terms of the percentage of
olecresin, essential oil and piperine. The variability in qualily characters among some
of the important cullivars is given in Table 5. Koltanadan, Kumbhakodi and Aimpiriyan
are cultivars with Ligh quality pepper.

4.5 Characterisation of Wild and Related Species

Very liltle work was.done in systemalic characlerisation and evaluation of wild

- and related species of Pipgr. The study al NRCS indicate thal most of the wild types

of P. nigrum have medium to large leaves, with:long spikes and are dioecious. The fruit
set is very poor with about 3-10 fruiis per spike. The fruils are globose, bigger and are
less pungent cotnpared o most of the cultivars.

Among the related species of Piper, ‘which occur in India only. the recently
described P. pseudonigrum, P. sugandhi and P. pseudonigrum have {ruits that are spicy
in laste and having flavour similar to those of . nigrum. Most of the Piper species give
bitter fruils, except P. fongum, P. chaba; P. mullesua and P, peepuloides whose fruits
are commonly marketed as iong pepper. They are more purigent with numbing taste
and are used moslly in indigenous medicine. Some accessions of P, sitenuatum have
recorded the longest spike, about 25-30.cm wilth small conical or oval fruits which tastc
bitler {Fig. 6), The iruils of P. galeatumand 2. frichostachyonresemble those of P. nigrum
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Table § : Quality composition of important pepper cultivars* {Values on ury weight basis).

Sl Cultivar Vplatile Oleoresin ‘Piperine Slarch
No. : oil % (viw) % (wiw) % {wiw) % (wiw)
1. Arikottanadan 4.75 12.90 4.50 24.66
2 Arakkulamunda o 4.75 S .84 © 440 : 35.18
3. Balankotta ' . 512 ; 9.35 4.28 25.20
4. Ceylon - 375 ' 13.50 7.60 15.66
5. Cheriyakaniakkadan .. 3.5 9.05 3.95 24.84
6.  Chumala . 2.25 545 « 3.30 46.62
7. Doddigya 256 7.10 2.85 © 36.00
B. Kalluvally 325 .0 8.80 4,24 - 31.50
‘ : 9. Kalluvally (PTB) 0.40 - . 1090 465 29.00
| 10.  Kalluvally Type i ©3.00 . Ba44 540 . 20.70
: ' 11. Kaniakkadan 4.75 11.60 8.00 . 12.42
2. Kottanadan 2.50° 17.80 C 68U ey 23.40
13 Karimunda 4.00 11.00 . 4.4%} .; 39.60
14, Karuvilanchy 3.50 9.70 4,307 27.00 .
15. Kumbhakodi 450 . . 1490 s 7.60 4s 18.20
16, Kuthiravally 4.50 14.90 " 5.97 14.04
7. Munda 4.75 7.00 i 5.60 22,70
8. Mundi 3.50 7.50 [ ss0 23.40
19, Narayakkodi 4.00 10.85 it 5.40 24.50
20, Nilgiris 5.50 15.50 =J, 6.05 . 2380
21, Palulauta 3.00 . 7.60 © ¥ 360 19.26
22, Panniyur- 4 3.50 9,52 ¥ 360 35.10
23.  Perumkedi 3.00 8.60 4.00 28.80
24.  Perumunda © 400 - 8.00 - 7.40 ?6.64
25, Shimoga C2B0 L 720 - 4.58 17.84
‘ 26,  Sullia Lo400 ¢ 6.80 3.80 20.70
| 27, TMB i 2580 10.80 580 32,60
i 28, Uthirankolla 4,75 8.55 3.92 28.80
29. Vaily o250 6.53 490 - 16.02
30. Airmpiriyan © 283 . 15.70 ) 4.69° —
at. Udhakara : 382 : 8.681 2.36 —
32, Thommankodi . 5:98 13.77 277 —
33.  Sreekara** CT00 13.00 ¢ 510 —
! 34. Subhakara** ¢ : 6.00 ‘ 12.40 3,40 —
35.  Panchami'* - © 340 12.50 4.70 -
36, Pourrami** - 338 '13.80 4.10 —

*Raju et al. (1983); "*New varieties released, by NRCS. .

3

but are larger and bitter. They are usually adulterated with those of P. nigrum especially
when collecled from forests, thus bringing down the quality of the spice. P. barberiis
another distinct species with characteristicfreticulate[y veined feaves and juvenile shoots
with only scale leaves. The spikes are also distinct in that the peduncles are unusually
fonger (about 10 cm long). P. mullesua Is the only south Indian species having globose
spikes; while P. silentvalleyensis has fileform, erect or flexuous spike, and this also the
only bisexual species ocourring'i-n‘solut_h India. Some of the important spike and berry
characlers of different species of Piper are given in Tables 6 and 7.
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Table 6 : Spike characters of Piper spp.
Spacies Spike Peduncle Spike shape, Spike Spike Bract typé
length length . arigntation lexture
. {mm) fmmy}
P. attenualum 120:0 20.0 Fililorm  Pehdulous  Glabrous  Adnale
P. argyrophytium 83.0 25.2 : " !
P. hymenophylium 73.0 22.0 ! “ " .
P galeatum 105.0 17.4 v “ " Connate figshy cup
P. longum 38.0 14.0  ° Cylindrical Erect o Slalked, peltate,
. orbicular
P. mullesua 9.0 3.0 Globese " " "
P. sctunigtii 125.0 20,0 Fililarm Pendulous- " Obconical, angular freg
' margins
P. silentvalieyensis 40.0 2.5 ! Ascending ! Slalked, peltate,
. orbicular
P. sugandhi. 71.0 14.6 “ Pendulous  Glabrous Deeply cupular
P. sugandhi var. - ) o
brevipilis 659.¢ 14.6 “ d Hirtelous “
P. lrichoslachyort 76.0 15.3° " Pendulous  Hirtellous Fleshy cup
F. wightii 65.0 12.0 “ ! Glabrous .
P, nigrum 105.0 10.7 “ " ! Shallow cup undar the
) ovary
P. barberi 50.2 100.0 " " " Palale, orbicular
P. chaba 45.0 8.6 - - Conical ‘Erect " "

Table 7 : Fruit (berry} characters

of Piper spp.

) Species , Berry nature Berry shape Berry tuste
P, attenuatum Free 'Qvate-obi'ong Bitter
P. argyrophyiium ! ! N
P. hymenophylium " “ l;;ii‘y
P. galeatum ! ! }J !
P. longum Fused Elliptical SL,'j'icy
P. muilesua Free " “
P, scturictii " Ova!e-_oblong E) Bitter
P. silentvalieyensis ! ' Cbovate “ Spicy
P. trichostachyon " Spherical 5 Bilter -
P, sugandhi " Ova!E-oljlongf .,j;k‘ .Pungen!
P. sugandhi var brevipilis “ ! - “
P. wightii " Conical - l Bilter
P. nigrum Spherical Pungaont
-do- var, hirteliosum . "
P. barberi " Rour]d— Seed slightly pungent
P. chaba “ ‘

Spicy .
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5. CONSERVATION

Black pepper being a ve'gei.ativ'ety propagated crop, its germplasm is maintained -
in clonal reposilorias as well as in field gene banks. Furthermore pepper seed is
recalcitrant and hence cannol ba stored for long, and the seediing progenies show
variations when comparedtothe motner plant. Althe National Research Centre for Spices
the entire germplasm is maintained In three different stages viz.,

i) In'the nursety each accession is trailed on bamboo splits in serial order and
are under continuous mulliplication.

i) In the clonal repoéito:“y 10 rooted cuilings of each cultivar are maintained,
under extreme care. -

' ~jiiy In the field gene bank,' flye vines of each accession are planted and are
: under continupus evaluation.

This three stage oonserval'ionls'e(ves as a precaulion against inherent problems
of loss of accessions due to epidemic diseases like Phytophthora foot rot, The diseased
materiat from any one locationfslage is immedialely replaced by ptanting malerial from
the other. In addilion, this makes gvallable, to a linited extent planting materials of any
accession at any given time., Recently work on in vilro conservation of pepper germplasm
has been initiated at NRCS, Calicut., :

Rapid changes that are, taking piace in the hio-ecological structure of Indian
forests are accelerating the, genetic erosion. This calls for urgent steps to colle¢t and
conserve U1e bio-diversity of the economically useful plants. Piper is no exception.
Species like,F. hapnium, P. barberiand P. silentvalleyensis are on the verge of extinction
and #:sschmidtif and P. wightii are closely behind. The NRCS is now playing the key
cole irfihe collection and conservation of valuable Piper germplasm in collaboration with
the vijious State Agricultural Universities. in vitro techniques have great potential for
safe fionservation of pepper germplasm in in vitro repositories.
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