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Polyploidy in a Cultivar of B\ocR.P'ep'per (Pi‘per higrum L)
' and Its Open Pollinated Progenies

R, R. Mair, B. Sosikumar and P. N. Ravindran
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Black pepper (Piper wigrian .., Piperaceac) is a predominantly sell pollinnted crop and
propagated by vepelitlive cuttings, cven though seeds are fully fertile (Dewaard und Zeven
(969, Sasikunur ef ol 19910, Cutivated black pepper is @ diploid of potyploid aripin, with
I dx 52 (Muthew 1954, 1973) Variahitity in open pollinated progenics ol black pepper
wis reported by Lhrahim of al. (1986).  However reports, on distinet morphological VRIS
in open pollinated progenies of black pepprer are Tacking, except the one by Ravindran and
Sasikumar (1992).  They reported 18 distinct types of morpholugical variants in the seedling
progenies of a biack pepper cultivar {Collection’ No ¥ 1344), and observed high amount of varia-
tion with respeet to many scedling traits, The cultivar is charactérised by unusually batd
berries. loose spike, lale maturity, large fenves and robust stem. A populition of propenics
ol this cultivar raised from the open pollinuted sceds s Tound to show vagiations'in morphology
and growth which is not frequent in the open polli‘n':ltcd progenies of the other cultivars of
black pepper, being a prcdominmilly sell pottinated crop.  In some of the progenies the initial
variation sustuined with growth, for teaf size and shape, Jeal thickness, leal tip, margin und
fenl buse, length of petiole and internodes, stem thickness, colour of peticle shool tip and stem,
hesides variation in growth rate and vigour. -A few of the variuant propgenies resembled wild
species of Piper, A

To nscertain eytologicul rensons for this whustial und ' distinet varition in the propenics,

the mother plant along with 20 of its most distinct progenies including @ few apparently normal
ones were analysed cytologically. The present paper 1eports the result of the study.

Materials and methods u 3
Actively growing root tips were collected from rooted cuttings of the mather plat.and 20
ol its propenies (Fable T Raats were colleeted belween 11:00 nnd 12:(?23 AN nnd freated
with 1", solution of a-bromanuphthialene at 4 S for 4 hr.  Alter thit, '{IL mnlerinls were
washed thoroughly in distilled water and lixed ina 3:1:l mixture of cl_f(fﬂ aleohol, veetic
acid and chloroform for 24 hr. ,

The lixed root tips were hydrolysed with IN HCH ot 60°C Tor d-'ﬁ,,;!:rw and stained in
2% lactopropionic orcein for 4 hr and squashed in 45°%, propionic acid.? Five well spread
mitotic melaphase plates each from two slides were used lor counting chromosume numbers;
Slides were made permaaent after taking photomicrographs. ‘ _

The muther plunt und progenics have beenn maintained under uniform nursery con-
dilions. ' '

Observations and results

Cunsiderable variations were abserved in chromosome numbers in mother plant and its
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P oresent sy, sontic chiromusome number of 2= 78 was found in niny Htelie

993 Pulyplofdy I Caltivar ol Vilack Pepper (Piper aigennt 1 and fts Open Pallinated Propenies 20
progenics {Table 1). .

From the results it is clear that the cytological variation is only slightly smalter than the
morphological variation in the progenies.  (Figs. 1,:2).
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Fig, 1: Mitatic metaphise of Coll. No, 1344 (NPY and some of its propenics: ak Colll Mo,
134420 78 ORI2e Th, G OPrsSIn 1oh, HOP T T o) OPLR(2n 11,
O3 65, grOPr272n 551 [Yar represents 4 pm

Discussion -

The somatic ¢hrromosame number in all the cultivated, and in many of the wilil, voricties
"ol Piper nigrum is reporied as 2n =52 (Muathew PS8, Murtin and CGrepory 1962, Mathew 1973,
CSamue! and Bavappa 1981, Jose und Sharma (984, Okida 1986, Samuol and Norawelz
1989),  Somatic chromosome number ol 2n=: L was reported in o few wild vieooties of 1
wigrand by Mathew (1958, 1973) and Josc and Sharma (198, Variable chiomosdy o

! . } .
of 205230 and 2060 in P nigrann were also reported by Daspupta and Datly (I&"}f Yol the
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plates of the cultyvar Coll, No - 1344, 4 nun:ber HOL previously feported, cither iy cultivirted o

wild Vilrictics of Potigru, Prapenies ol the cultivar, showeg g Flitge ()J'L'lllmmmnm:n' Vi intiog
A I

from =52 10 2 104, Qut or the 20 Progenics c’x:mii‘nud. $ix showed chromuosome number

of n=7g, five 20=065 (free 20=82, any the other siy willy chromosome number (2n) 52,
35, 72, 73, 76 ang 104, ' : ) o ‘

The genug Piper has 4 series of paly-
Ploid  species having  basic chromosome -
umber o3 (hiathey 1958, Ckada 1986, -
Sutiuel and Morawerz [989). .« Even though
dnother bagie Huiiber of x== |7 WIS sUgpested.
by Daspupia and Dayy (1976) any Jose and
Sharmy (1984). it is restricted 1o 1w Spocies,

ctibob and  p, magnificin, Mutheiv
(1973) Sugpested {hyy Poonigram cun be g,
diplodizey tetraploid iy, M=dx =57 He
obseryey secondury associalion of biviilents
in Neltuphase [ o neiosis ili"!"',?*\\'jld viriety
OF P ntigrign with 2n=- 53, “(‘EI!SU reported
Somaltic chroniosome nuntbe;{,E 2n=104 jp
o wil( plats of p, tigram, s infcrred
that the reseat Cullivar wiyy, =78 could
have Criginate by natyral cross g betweey
=52 ung 2:):-JU4I’£&|.(5. The cultivgr
studied  alsg showed ™ gy leatures Jige
loose spike  (partial s:f'c;..|fyj. thick siem,
larpe feaves, Lol berries e, Suggesting
hybridily. The variation iy morphclopica
charucters of (e Progenics having e stine LT seme ol s propenies: Coll,

- No e Geog COORSaorgy
chromosome nuber iy indicate 1l itllo- ORAL Gy Bar tepescnts 5 o,
polyploiq nature of e Parent. . The ygr. ‘ ' :
photogical fesemblance of o few of the Drogenics o ), Thove cullivay 4, e wily) VI iCTiey
May fidicye a':ivulvcmcnt ol wily SPecies in (fie EIRTOTIN ST vitlivgy

Itis reported thm dulotriploids wau intcr-spccilic Ty beids cap Produce poljen 2HINY Cup-
taining yariable number of c!n'omosomcs. whicl resuly iy, Propenics With varinhle chromosene
tumbers (Bezbaruah 1976, Supre And Deshpande 1986, Pyvirgi and Alimed 195y, Supre g
Mishra IV dutupolyploids iy js due 1o random Segregation of oy of the r.'n'nmnu.\'umcs
in trivalent gy in fnterspecific hybrids it is due (¢ random Sepregation of dnpaired chirany,-
s50Mmes, ‘Cytom_ixis in pollen nother cells wiy) also Preduce pollen BRAINS with vittiable ¢
Mesvime number (Murty apg Tiwayj 1986, Kundy and Shig TY9RR, Sen and Hll;i!l.’!ch:!!}:l
1988}, Cytomixis is conunon _in'iulcr_spcci!ic hybrids ang j is one of {he causes for pollen
sterifity in most cases, even thougl jy Produces Vi.'ih_ff'puilm) £rains with Avcuplaid el omosom,.
umbery (Murthy ag Tiwayi 1986, Sapre and Deshpande PORT, Bhat wind Tyapi tygy, Wiy
aitd St Y988, Senung Hlauuuch;uyn'l‘)HK}, ‘ '

Bethe preseny study, dmong 20 moiphelopicy Viliins dneiysed, eipht wepe ncuplonds
of higher fevel, e fl'Ol’[)hU'(nglcuf variation rellects presenee or absence of e or g oy,
of chi'orlmsomcs which are 'ty be identilieq by Liu}'(lt'\pft :m;ll,\.\;i‘:pr ClHomonepe I:.‘rmlinuy
To revea| the mechianis by which the wide rinpe of chromasone Tumbers jpiges dmong (he
Progenies of (s viltivar FCGUIres o detaileg miciolie study,

|18 L) 2

“Fig. 2 M:ﬁphulngy ol black bepper Call, Ny,




Polyploidy ina Coltivar of Black Uenper (Piper migrim 1.3 and s ()pén I

ollinared Progenics kY
Summary :
Pulyploidy in a cultivar (Collection No: [344) of black pepper (Liper nigrion £.) a8 i

el chromosomal variation in its twenty progenies were identifi
plant was 2 triploid with chromosome number 2n=78
Dariation from 2n 52 to In- 104,
remesome number,

ed by eylologinnl nnalyy,s,
»and the propenies slm}f*'
Morphological types were observed wi G
Possible origin of the mother plant is also discussed.

o range

varinlion

‘

.

References

L and Tyagi, B, 1080, Cytamixis in palien moiher cells of I
171775, : '
waish, 1, P, 1976, Ancaploidy in tea,  MNueleys 19; F67-16%,
brly, A, and Dadta, I C. 1976, Cytotaxanamy of Piperaceac.
iard, P, WY, F.oand Zeven, A, C. 1969, Pepp
Crop Breeding in Tropics, Wageningen, .
;nﬁizm; K. K., Sukumary Piflui, V. and Sasikumaran, §., 1986,
open pollinated seedlings of certain varicties of K
201y T4-76,

e doand Sharma, A, K., 1944, Chromosqmc studies in genus Piper L. . fndian Bof. Soc, LR R N
i ALK and Sharma, AL K. 1983,

Cylomixis in Lamiocene. Cylilopin 83: 469-.474,
i, B, aod Gregory, 1,15, 1962, Muode of pollisation wnd factors
I in TPuerta Rico, Crap Sei, 20 295299, . ) o
P, 1958, Studies on Piperacene, ). ndian Dot See. 370 1635171,
M. Karyomorphological studies in Piper nigrm 1. ). Plant, Crops. HSupph: 15-(R.

fy, T. G. I, and Tiwari, S. P, 1986, Cytomixis and chromosome elimination in ground nat, Curr, Sci.
551 362301, ’

a1, T9RG, Karyomuorphology and refationshi
Mag. Tokyo 99 289-29Y,

; indrnit, 1, ML and Sasikumar, 0., 1992, v

i Apriculture, (in pressy,

e, M. RLAL and Bavappa, K. V. AL, 1941,

197198,

@l B,oand Morawetz, W., 1989,

105-117. '

e, A Do and Deshpande, 12,8, 1986,

apaver dubitem 1 Cylolegin 83

Cytologia 41: 697-706.

er, Piper nigiuem, L. pp 409-426.  In outlines of Perennial
C‘ornpnrnli\'é genclic \';.1rinhilily witltin the
ack pepper Piper nigrim | Agr. Res, ). Kerala

allecting Fouit set in Piper nferim

W

ps in some gerera of Sauraceae aml Piperaceae. ot

ariability in open p()llinnlcd progenies of black pepper. Tropiza!

Chromosame number in the penus Piper. Cure, Sci, &
. .

Chromasomal evolution within Pipcraceae, Plant Syst, Evol. 166

A cliromosomal fange in the interspecific hylbirids
derivatives of the Codv L. (Posccac).  Curr. Sci. 55: 363-1064, ‘

ml— 1987, A chiange in chiromosome nun:ber due to cylontixis im
lalogia 52: 167-174. )

I Mishra, NL S, 1990, A quadruple trisomic among the apen pallinale
hieevina-fubi,  Cytalogin 55: 591-594,

muir, I, Johnson 1, (iuur‘gu. wnd Ravindran, P, N, 199].
3, Genet (in press),

L0, and Bhattacharya, S. 1988, Cytomixis in |r‘gmr_,c{ri_brr.w-m.\ TTki Gwill). . Cylologia 53: 437440,

g, I R aod Ahoad, T, 1989, Chromosome number vasi

Mencha (Lamincead),  Cyiologia 54: 155-158.

and the hybird
ancinter specific hybirid of Coiv L, Cye

d progeny ol an awmtotriploid Coiy

Hreeding behaviony of bipck pepper. Indian

ation inan 15, interspeciiie by brid progeny of




