
Journal of Horticultural Science & Biotecllllology (2003) 78 (3) 416-421 

Somatic embryogenesis and plant regeneration in black pepper 
(Piper nigrum L.): I. Direct somatic embryogenesis from tissues 
of germinating seeds and ontogeny of somatic embryos 

By R. RAMAKRISHNAN NAIRI* and S. DUTIA GUPTA2 

IIndian Institute of Spices Research, Calicut 673012, Kerala , India 
2 Agricultural and Food Engineering Department, Indian Institute of Technology, Kharagpur 721302, 
West Bengal, India 
(e-mail: rrnair9@rediffmail.com) (Accepted 31 January 2003) 

SUMMARY 
A protocol was developed for induction, maturation and germination of somatic embryos from the tissues of 
germinating seeds of black pepper (Piper l1igrum L.). Explants were cultured on growth regulator - free solid SH 
medium maintained in the dark. The first somatic embryos developing directly from the explant tissue were noticed 
after 60 d of culture. Somatic embryos originated from a ring-like ti ssue on the micropylar region of the seeds. Sucrose 
concentration of the medium was found to be crucial for the induction of somatic embryos, and 30 g rl was found to be 
the optimum. Maturation and germination of somatic embryos were achieved on the same medium. Suspension culture 
enhanced the process of maturation and germination. Regenerated plants were es tablished in soil. Histology confirmed 
the ontogeny and each stage of development. Growth regulators were found to inhibit the induction of somatic 
embryogenesis. Cytological analysis of the regenerated plants revealed the normal chromosome number of 2n:::52. 

B lack pepper (Piper nigntl1l L. , Piperaceae) is the 
most important of all the spices grown in India and 

is widely used in culinary preparations, food processing, 
pe rfumery and also as a condiment throughout the 
world. India is a major producer and exporter of black 
pepper, the annual export being over Rs. 4000 million. 
In spite of its great economic importance, the produc­
tivity of black pepper in India is low compared with that 
of other pepper producing countries, mainly because of 
nonavailability of adequate planting matetials of high 
yielding varieties and losses due to diseases, nematodes 
and insect pests. Vegetative multiplication through 
conventional methods is unable to meet the demand 
for planting material. Propagation through seeds is 
cumbersome, uncertain and yields only heterogeneous 
progenies (Ravindran et al. , 2000). An efficient and 
reproducible in vitro plant regeneration system, pre­
ferably [rom single cells, is a prerequisite for applying 
modern methods of gene transfer aided by Agrobacter­
hml based vectors or by particle bombardment. Such a 
system may also be helpful for the multiplication and 
supply of the elite genotypes on a large scale. 

Micropropagation of black pepper through organo­
genesis using various explants from mature vines (Philip 
et al., 1992; Bhat et al. , 1995) and from seedlings 
(Mathews and Rao, 1984) has been reported. A 
micropropagation system using somatic embryogenesis 
is usually preferred over organogenesis, as more 
regenerants can be obtained from few or single cells 
which increases the scope for getting transformed plants 
in gene transfer experiments. Direct somatic embryo­
genesis from vegetative and seed tissues othe r than 
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zygotic embryos and endospe rm can be utilized as a 
method for large-scale propagation and multiplication of 
elite genotypes or high yielding varieties. Encapsulated 
somatic embryos can be used as artificial seeds for 
storage and safe exchange of gennplasm. 

The only published report available on somat ic 
embryogenesis of black pepper was from the callus 
de rived [rom zygotic embryos of mature seeds (Joseph 
et al. , 1996). The present study reports an effect ive 
protocol for direct somatic embryogenesis and whole­
plant regeneration in black pepper. 

MATER IALS AND METHODS 
Establishment of embryogenic cll/tures 

Fresh, healthy, fully ripe seeds of Piper lIigrulll L. 
' Karimunda ' were collected from plants grown in the 
germplasm repository at the Indian Institute of Spices 
Research, Calicut. The seeds were washed under 
running tap water and surface sterilized with 0.1% 
mercuric chloride solution for 10 min, followed by 
repeated washings (3-4 times) with sterile double­
distilled water. The seeds were inocula ted on SO ml 
each of half and full-strength SH (Schenk and Hilde­
brandt, 1972) medium containing 0.8% (wlv) ag~r 
(Bacteriological grade, Hi-media) and s ucrose 15 g I ci 
30 g I- I and 45 g I- I. The pH of the medIUm was ad)u.ste 
to 5.9 prior to autoclaving. Cultures were maintal~~d 
separately in three light conditions: 16 h norma~2h&.I) 
(36 fLmol m-2 S- I) , 16 h diffused light (10 fLmol m s re 
and 24 h dark at ~ temperature of25 :!: j Oe. There w:ch 
three replications (Erlenmeyer flasks, 250 ml) de flve 
containing 30 seeds. The experiment was repeate 
times. 
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