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RESPONSE OF BLACK PEPPER (PIPER NIGRUML.) VARIETY PANNIYUR-1 AND
CULTIVARS TO INDIRECT ORGANOGENESIS

M. R. Shylaja and G. Sreekandan Nair'

Collegeof Horticulture, KeralaAgricultural University 680 656, Thrissur, India

Abstract: Indirect organogensis was attempted in the black pepper variety Panniyur-1 and four cultivars
viz. Karimunda, Kalluvally, Balankotta and Cheriakanyakkadan from expiants of axenic seedlings. The re-
sponse of variety/cultivars at various stages of morphogenesis was studied in detail. The response suggests
the manipulation of media specifically to each variety / cultivar to achieve the maximum morphogenetic po-

tential.
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INTRODUCTION

Phytophthora foot rot disease caused by Phy-
tophthora capsici is the most dreadful disease
affecting black pepper in all pepper growing
tracts. Since the available germplasm is sus-
ceptible to the disease, to exploit somaclonal
variation, indirect organogenesis was at-
tempted in black pepper as per the procedure
reported by Nazeem et a/. (1990). The black
pepper variety Panniyur-1 and four different
cultivarsviz. Karimunda, Cheriakanyakkadan,
Balankota and Kalluvally were made to re-
generate by indirect organogenesis. The re-
sponse of variety / cultivars at various stages
of morphologenesis was studied in detail .

MATERIALS AND METHODS

Calli were induced on stem and leaf segments
of in vitro seedlings of black pepper variety
Panniyur-1 and four cultivarsviz. Karimunda,
Cheriakanyakkadan, Balankotta and Kallu-
vally. The explants were surface sterilised
with 0.1% HgCl, for 3 min and washed free
off the sterilant and inoculated to MS (Mura-
shige and Skoog, 1962) medium supple-
mented with sucrose 3%, IAA and BAP each
at 1.0 mg [". After three weeks of incuba-
tion, the induced calli were subcultured to the
medium of the same composition for prolif-
eration. Comparative performance of the dif-
ferent variety / cultivars for callus induction,
percentage of callusing and callus prolifera-
tion were observed. Callus index (CI) was
worked out as CI = PxG where P is the per-
centage of callus initiation and G is the
growth score. Maximum score of three was
given for those calli putting forth good growth
covering the entire surface of the media.

The cream nodular calli induced in the modi-
fied MS medium (1/2 MS supplemented with
IAA and BAPeach at 1.0 mg I'') were subcul -
tured to the same medium for further prolif

eration and regeneration of shoots. The
response of variety / cultivars was compared
with respect to shoot regeneration. The in-
duced shoots of the different variety / culti-
vars were subcultured to the same modified
MS medium for further proliferation of
shoots. The response was compared with re-
spect to shoot proliferation in the third subcul-
ture.

The proliferated shoots of the different variety
/ cultivars were transferred to the elongation
medium (1/2 MS supplemented with 1AA 0.1
mg "' and BAP 0.2 mg I'') for the 4th, 5th and
6th subcultures. The response of variety / cul-
tivars to recovery of rootable shoots was
compared. The rootable shoots were trans-
ferred to rooting medium (1/2 MS supple-
mented with 2% sucrose and IBA 1.0 mg | )
after giving a pulse treatment with IBA 1000
mg 1" prepared in absolute alcohol. The re-
sponse of different variety / cultivars was
compared with respect to percentage of root-
ing, days taken for root induction, length,
number and thickness of roots.

RESULTS AND DISCUSSION

Thevariety / cultivarsdiffered significantly in
the days taken for callusing, percentage of
callusing and callus proliferation (Table 1).
The highest percentage of callusing was re-
corded for Kalluvally (92.22) followed by
Karimunda (85.92), both of them were found
to be on par. The lowest callusing was exhib-
ited by Panniyur-1 (55.55), which was found
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to be on par with Cheriakanyakkadan (66.66).
The callus growth in Panniyur-1 was found to
be poor. Panniyur-1 exhibited the lowest
growth score of 1.50 while the highest growth
score of 2.73 was registered by Kalluvally fol-
lowed by Balankotta (2.20). The highest cal-
lus index was observed for Kalluvally follo-
wed by Karimunda (171.84) and Balankotta
(167.02). Panniyur-1 registered the lowest
callus index of 83.33 followed by Cheriakan-
yakkadan (133.32). The days taken for
callusing (14.00 to 20.33) varied significantly
among the variety / cultivars. Early callusing
was observed in Kalluvally (14.00) followed
by Karimunda (15.33). Panniyur-1 showed
late callusing (20.33).
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The variety / cultivars differed significantly in
the days taken for shoot induction and per-
centage of shoot regeneration (Table 2).
Karimunda showed highest regeneration po-
tential giving shoot induction in 66.66 per
cent of the cultures folio-wed by Kalluvally in
60.00 per cent of the cultures. Panniyur-1
registered the lowest regeneration of shoots
giving 33.33 per cent, which differed signifi-
cantly from all other cultivars. With respect
to the days taken for shoot induction, early
induction was observed in the cultivar Kari-
munda (33.33 days) while late induction was
observed in Panniyur-1 (60.00 days). Other
cultivars studied viz. Kalluvally, Balankotta
and Cheriakanyakkadan took more or less the

Table 1. Response of black pepper variety / cultivars to callusing and callus growth

Variety [ cultivars #Callusing (%) Growth score Callusindex Days for callus initiation
Panniyur-1 55.55 (0.842)#: 150 83.33 20.33 (4.505)
Karimunda 85.92 (1.190) 2.00 171.84 15.33 (3.915)
Cheriakanyakkadan 66.66 (0.959) 2.00 133.32 16.00 (3.995)
Kalluvally 92.22 (1.295) 2.73 251.76 14.00 (3.737)
Balankotta 7592 (1.059 220 167.02 16.00 (3.996)

CD (0.05) 0.163 0.386

SEm = 0.052 0.125

Cultured period: 3 weeks: *Avcrage of three replications; ** Values in parentheses represent transformed values
Medium: > MS supplemented with IAA and BAP 1.0 mg 1"

Table 2. Response of black pepper variety / cultivars to shoot regeneration from calli

Cultures showing regeneraiion of

Variety / cultivars shoots in second subculture (%)

Daysfor shootinduction

Panniyur-1* 60.00 33.33
Karimunda 33.33 66.66
Kalluvally 43.00 60.00
Balankotta 45.66 55.55
Cheriakanyakkadan 47.33 53.70

Culture period: 3 weeks: *The percentage of regeneration in third subculture (due to the late induction of shoots)

Table 3. Response of black pepper variety / cultivars to shoot proliferation

*No. of shoots further proliferated in ~ Highest number noted in third subcul-

Variety / cultivars

third subculture ture
Karimunda 16.58 (4.066)%* 25
Kalluvally 18.16 (4.255) 38
Balankotta 11.33(3.357) 14
Cheriakanyakkadan 15.66(3.946) ,oie 28
Panniyur- [##:# 3.91(1.968) ‘ 6
CD (0.05) 0.216
SEm =z - 0.076 e , dsy) 03
Culture period: 3 weeks; Container: big culture tubes (380 x 200 mm); * Average of 12 observations; ** Values in paren-

theses represent transformed values: ##% No., of shoots profiferated in the fourth subeulturé (due To late induction of shaats)
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Plate 1. Calli induced from leaf segments of black pepper
(From left to right: Kalluvally, Karimunda. Cheriakanyakkadan, Panniyur | and Balankotta)

Plate 2. Shoot regeneration and production of rootable shoots in black pepper
(A.Kalluvally, B. Balankotta. C. Cheriakanyakkadan, D. Karimunda. E. Panniyur 1)
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Table 4. Response of black pepper variety / cultivars to the recovery of rootable shoots

Number of rootable shoots*
Fifth subculture

Highest no. noted in

Variety / cultivars sixth subculture

Fourth subculture Sixth subcu-lture ]

Karimunda 1.25 (1.470)** 291 (1.939) 5.00 (2.439) 80
Kalluvally 2.50 (1.852) 8.00 (2.991) 12.00 (3.600) 15.0
Balankotta 1.16 (1.443) 7.08 (2.833) 9.33 (3.211) 12.0
Cheriakanyakkadan 1.92 (1.689) 7.16 (2.852) 10.25 (3.349) 130
Panniyur-1 0 1.0 (1.390) 2.08 (1.734) 3.0
CD (0.05) 0.251 0.230 0.184

SEm 0.084 0.081 0.065

Cultureperiod: 3 weeks; *Average of 12 observations: ** Values in parentheses represent transformed values
Medium: > MS supplemented with IAA 0.1 and BAP0.2 mg |

Table 5. Response of black pepper variety / cultivars to rooting and root growth

Variety / cultivars RO,(,),E',ng g ft(())r zgggteelxrm“ c “No, of roots rl)(:t[;;é(lgn%f rl(',llﬁsk](};}ff
Kalluvally 100 12.75 (3.707)%+ 15.83 (3.947) 275 1w
Cheriakanyakkadan 100 13.50 (3.806) 17.66(4.007) 304 127
Balankotta 100 13.83 (3.850) 13.66 (3.660) 2.79 1.08
Karimunda 100 13.16(3.762) 12.25 (3.468) 2.64 112
Panniyur-1 100 15.00 (3.998) 8.75 (2.949) 2.19 0.90

CD (0.05) 0.086 0.376 0.543 0.151
SEm = 0.030 0132 0191 0.053

Culture period: 1 month;

Average of 12 observations; **

Values in parentheses represent transformed values

Medium: "2 MS supplemented with sucrose 2% and IBA 1.0 mg I

same period (43.00 - 47.33 days) for induc-
tion of shoots. The variety / cultivarsdiffered
significantly in the rate of shoot proliferation
(Table 3). The highest shoot proliferation was
recorded by Kalluvally (18.16) followed by
Karimunda (16.58),  Cheriakanyakkadan
(15.66) and Balankotta (11.33). Panniyur-1
was inferior to al other cultivars registering
lowest proliferation of 3.91. However, Kari-
munda and Cheriakanyakkadan were on par
with respect to proliferation of shoots.

Comparative performance of variety / culti-
vars to the recovery of rootable shoots is pre-
sented in Table 4. Kalluvally registered the
highest recovery of rootable shoots in all sub-
cultures followed by Cheriakanyakkadan.
The mean number of rootable shoots in 6th
subculture for Kalluvally, Cheriakanyakkadan
and Balankotta were 12, 10.25 and 9.33 re-
spectively.  All cultivars except Balankotta
and Cheriakanyakkadan differedsignificantly
with respect to recovery of rootable shoots.
The lowest recovery of rootable shoots was
recorded by Panniyur-1 followed by Kari-
munda. The five variety / cultivars studied

recorded 100 per cent rooting (Table 5). All
the cultivars except the variety Panniyur-1
took 12.75 to 13.83 days for the root initials
to appear while Panniyur-1 took 15 days. The
variety / cultivars studied showed highly sig-
nificant variation in root number. The highest
root number was recorded by Cheriakanyak-
kadan (17.66) closely followed by Kalluvally
(15.83). The lowest number of roots (8.75)
was recorded by Panniyur-1.

Panniyur-1 differed significantly from all
other cultivars with respect to root length, all
other cultivars being on par. The highest
mean root length of 3.04 cm was recorded by
Cheriakanyakkadan followed by Balankotta
(2.79 cm), Kalluvally (2.75 cm) and Kari-
munda (2.64 cm). Panniyur-1 registered the
lowest root length (2.19 cm). The mean root
thickness in different cultivars varied signifi-
cantly and ranged from 09 to 127 mm. The
highest root thickness was observed in Cheri-
akanyakkadan which differed significantly
from all other variety / cultivars. The influ-
ence of genotypes in the in vitro response had
been observed by several workers (Reghu-
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nath, 1989; Brandt, 1992 & 1994 and Das,
1995a & b). The reason for the genotypic dif-
ference in the in vitro performances can be at-
tributed to the differences in endogenous
cytokinin and / or auxin in the genotype
(Looney et al., 1988 and Sossountzov et al.,
1988) as well as differences in the in vitro up-
take of exogenous cytokinins (Marino, 1988).
The differences in the in vitro uptake of ex-
ogenous cytokinins lead to differences in the
endogenous balance of auxin and cytokinin
(Alvarez et «al., 1989 and Gronroos et al.,
1989) and hence the difference in response.
Since explants from axenic seedlings of dif-
ferent variety / cultivars were subjected to in-
direct organogenesis, the response observed in
the present study may vary from the true
varietal response. However, the differencein
response observed between variety / cultivars
in the present study may be due to the differ-
ence in auxin / cytokinin balance of the geno-
types. Hence, it can be concluded from the
present study that media should be standard-
ised specifically for each variety / cultivar to
achieve the maximum morphogenetic poten-
tial.

ACKNOWLEDGEMENT

This paper forms a part of the Ph.D. (Hort.)
thesis of the senior author submitted to Kerala
Agricultural University, Thrissur, India

REFERENCES

Alvarez, R., Nissen, S.J. and Sutter, EG. 1989. Relatin-
ship between indole-3-acetic acid levels in apple
(Maluspumila Mill) root-stocks cultured in vitro
and adventitious root formation in the presence of
indole-3-butyric acid. Pl. Physiol. 89:439-443

Brandt. K. 1992, Micropropagation of Campanula iso-
phylla Moretti. Plant Cell Tiss. Ore. Culr. 29:31-
36

Brandt, K. 1994. Variation among and within clones in

25

formation of roots and shoots during micropropa-
gation of Campanula isophylla. Plant Cell Tiss.
Org. Cult. 39:63-68

Das, S.M., Kulkarni, R.S., Fakrudin, B. and Bhat, B.V.

d 1995a. Optimization of in vitro techniques for
callus induction in six commercia cultivars of
sugarcane (Saccharum officinarunl..). All India
Symposium on Recent Advances in Biotechno-
logical Applications of Plant Tissue and Cell Cul-
ture. CFTRI, Mysore, p.37

. Das, SM., Kulkarni, R.S., Fakrudin, B. and Bhat, B.V.

1995b. Induction of shoot and root from callus
culture of different sugarcane genotypes. All In-
dia Symposium on Recent Advances in Biotech-
nological Applications of Plant Tissue and Cell
Culture. CFTRI, Mysore, p.37

Gronrooss, L., Kubat, B., Von Arnold, S. and Eliasson, L.
1989. Cytokinin contentsin shoot cultures of four
salix clones. J. PL. Physiol. 135:150-154

Looney, N.E., Taylor, J.S. and Pharis, R.P. 1988. Rela-
tionship of endogenous gibberellin and cytokinin
levels in shoot tips to apical form in four strains
of ‘Mc Intosh’ apple. J. Am. Soc. hort. Sci.
113:395-398

Marino, G. 1988. In vitro ("*C) labelled 6-benzyladenine
uptake and CO, evolution in two Japanese plum
cultivars. PL. Cell Tiss. Org. Cult. 13:49-59

Murashige, T. and Skoog, F. 1962. A revised medium for
rapid growth and bioussays with tobacco tissue
cultures. Physiol. Plant. 15:473-497

Nazeem, P.A., Joseph, L. and Nair, G.S. 1990. /n vitro
plantlet regeneration in black pepper. Proc. ofthe
National Symposium on Current Trends in Bio-
technology. Cochin University of Science and
Technology, Ernakulam

Reghunath, B.R. 1989. In vitro studies on the propaga-
tion of cardamom (Elettaria cardamomum Ma
lon). Ph.D.(Hort.) thesis, Kerala Agricultural
University, Vellanikkara, Thrissur, Keraa, India,
283pp

Sossountzov, L., Maldiney, R., Sotta, B., Sabbagh, L,
Habricot, Y. and Bonnet, M. and Miginiac, E.
1988. Immuno cytochemical localization of cyto-
kinins in Craigella tomato and a side shoolless
mutant. Planra 175:291-304



