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Foreword

Library is the heart of any vibrant research institution. It serves the scientific
community with up to date information within the shortest possible time and with the
least effort. Modern Libraries are user friendly, time and space saving and above all
cost effective. With advancement in information technology, knowledge centres are
spaced so close, that information flow has become very rapid. When spices research
enter the next millenium with knowledge as the national wealth, the Indian Council of
Agricultural Research, New Delhi considered it fit to establish a National Informatics
Centre on Spices at Calicut. The Education Division of ICAR under the leadership of
Dr. S L Mehta has also decided to upgrade the Centre into a Referral Library. There
are several challenges both visible and invisible which scientists have to face. The
present library upgraded as National Informatics Centre on Spices is gearing itself to
provide knowledge support to scientists, scholars, historians and farmers. Recently
the “lost pepper” in the 16™ century has been recovered and related documents
preserved in the Library. This is a significant development. A Library Committee
under the chairmanship of Dr. M Anandaraj guides the services of the library
including procurement of information. Mr. P Azgar Sheriff, Technical Officer
{Library) is responsible for retrieval and dissemination of information. He contributes
a regular serial on ‘Spices Bibliography’ published in the Journal of Spices and
Aromatic Crops. The present compilation of research papers published since 1976
embodies original information generated at this Institute. [ wish this attempt is a stock
taking exercise and would reveal the excellent quality of progranmimes operational
here. [ congratulate Mr. P Azgar Sheriff, Technical Officer (Library) who took the
initiative for such a unique publication. 1 am also grateful to Dr. § P Ghosh, Deputy
Director General and Dr. R N Pal, Assistant Director General for encouragement.
p%mr FAAS, FNA Sc.

Director
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Compiler’s Note -

The Indian Institute of Spices Research, Calicut, Kerala, ever since its inception as the
Regional Station of Central Plantation Crops Research Institute during 1976, has been
engaged in spices research activities mainly concerning crop improvement, crop

production, crop protection and post harvest technology.

The idea to compile and bring out the present publication stems out with the decision
to conduct “XV Work Shop on All India Coordinated Research Project on Spices” to
be inaugurated by Dr. S P Ghosh, Deputy Director General (Hort.) on 19" November,
1999. The coverage of this bibliography is from 1976 to 1999 and the articles

originally generated from this Institute are only included.

The arrangement of rcferences in the publication is ‘discipline wise’ and under each
discipline it is arranged ‘crop wise’.  Entries are arranged alphabetically by the name
of the author and again under each author it is arranged chronologically. Key word
Index has been provided to find out the concerned article without any difficulty. The
sources for literature search are mainly from the annual reports of the Institute and by

personal contact with the scientists.

I take this opportunity to express my deep sense of gratitude to the Director, Indian
Institute of Spices Research Calicut for the encouragement and support rendered by
him in bringing out this publication. I thank the scientists of the institute for the help

rendered during literature search.

Azgar Sheriff
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Introduction

____________________________________________ - mem-

History

Establishment of the All India Coordinated Spices and Cashewnut Improvement
Project (AICSCIP) by the Indian Council of Agricultural Research (ICAR) in 1971
with its Coordinating Cell at Kasarapod was the first step towards a concerted
programme of research on spices. With the increasing importance of spices as a major
source of foreign exchange and the crucial role it played in the economy of many
states, the ICAR established a Regional Station of the Central Plantation Crops
Research Institute (CPCRI) at ‘Calicut during 1975 for conducting research on crop
production, protection and technological aspects of black pepper, ginger, turmeric,
cinnamon, clove, nutmeg and allspice. The Regional Station during its year of
establishiment had staff strenpth of three scientists and its administrative office and
laboratories wete housed in rented buildings. Subsequently they were shifted to the
present campus at Chelavoor within the Calicut Corporation during 1980. The
experimental farm was started at Peruvannamuzhi in Quilandy taluk of Calicut District

during the same period.

A significant landmark in the history of spices research in the country was the
upgradation of the Regional Station at Calicut to a National Research Centre for
Spices (N R C S) during the Seventh Plan period. The C P C R I Research Centre at
Appangala conducting research on cardamom was also merged with NRCS in April
1986. Consequent to the establishment of two National Research Centres, one for

Spices and another for Cashewnut, the AICSCIP was bifurcated by the end of the



Stxth Plan and the headquarters of the Coordinated Project on Spices was shilted to

NRCS, Calicut.

A new chapter was created in the history of spices research in the country by the
upgradation of the National Research Centre for Spices (NRCS) to a full-fledged
institute, “Indian Institute of Spices Reseach” with effect from July 1, 1995. The new
institute is entrusted with more responsibilities and is better equipped to compete
nationally and internationally to advance knowledge and technology in the sphere of

spices.

ISR LIBRARY

The I 1 S R Library was set up in 1976 (when it was the erstwhile Regional Station of
CPCRI) to provide support to research and development work of the Institute. The
Library aims at acquiring scientific literature related to spice crops and various
scientific disciplines of interest to the scientists, organizing and displaying these
materials in various ways and making them available to users. Many research
institutes, Agricultural Universities and similar organizations are also utilizing the

facilities available in the Library.

Mandates

¢ To function as a National Information Storage and Retrieval Services for spices

and related areas



e To select, acquire, process, preserve, organize, circulate and disseminate
publications in all areas of spices research and its related fields.

e To providc various services like, Compilation of Bibliographies, Agri Science Tit
Bits, Content Page Service

e To provide Inter Library Loan service.

¢ To retrieve and disseminate information

To provide reprographic services to scientific community
Resources

The major resources of the Library include Books, Journals, Theses, Reprints, Annual
Reports and Tcchnical Reports. At present, the Library has a total collection of 3457
Books, 2621 Bound Volumes, 2168 Reprints, 610 Technical Reports and 82 Theses. It
subscribes to 38 forcign journals and 60 Indian journals and is receiving 13 journals in

gratis and 48 newsletters.

Ever since the establishment of the Library several dignitaries have visited the Library.
The first visitors during 1976 were

W S Alles, F A O Expert. Sri Lanka

M S Swaminathan, Director General, ] C A R, New Delht

N Kaleeswaran. Vice-Chanccilor, Kerala Agricultural University, Mannuthy

V S S Potty, Director of Extension Education, Kerala Agricultural University,
Mannuthy



The first book received in the Tibrary was

Sankaram A 1973. Fundamental principles. Bangalore Printing and Publishing
Company, Bangalore: pp.186.

The first issue of the Journal received by the Library was

‘Current Science’ vol.45 No.1, 1976.

The first journal article was published by Dr. Y R Sarma.

Sarma Y R and Nambiar K K N 1978, Cylindrocladium leaf rot of clove. Plant
Disease Reporter 62: 562-564.

NATIONAL INFORMATICS CENTRE ON SPICES

The infrastructure facilities at the Library are expanding continuously. The latest is
the establishment of National Informatics Centre on Spices. This was inaugurated by
Dr. S L Mehtha, Deputy Director General (Edn.), ICAR, New Delhi on 28"
November, 1998 to serve as a documentation centre for disseminating information on
vartous aspects of spices. The latest available information technology is being used to

make available a wide range of facilities for access to information.

Information Resources

The Centre is building up a rich resource base of books, journals, reprints, bound
volumes and CD-ROMs. Atlempts are also being made to procurc CD-ROM
databases such as, CAB CDs. The Informatics Centre has automated a majority of its
operations using the Library Management Software, LIBSYS. A sizable database of

books, journals, reprints and bound volumes has been created and is available for



access by scientists. Internet facilities are being introduced to get exhaustive online

inlormation.

Library Committee

The Informatics Centre functions under the guidance of a Chairman and members of
the Library Committee. The Committee meets regularly to advice on matters

concerned with the Informatics Centre
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GENETICS/PLANT BREEDING/HORTICULTURE

Spices-General

. Krishnamoorthy B and Rema J 1994. Genetic resources of tree spices. In:
Advances in Horticulture, Vol. 9: Plantation and Spices Crops. Part.1 Chadha,

K.L. and Rethinam, P (eds.). Malhotra publishing House, New Delhi: pp.169-172.

. Krishnamoorthy B, Rema J and Peter K V 1996. Tree spices breeding in Kerala.
In: Proceedings of the seminar on ‘Crop Breeding in Kerala’. Department of

Botany University of Kerala, Trivandrum: pp. 82-90.

Krishnamoorthy B, Sasikumar B, Rcma 1, Johnson George K and Peter K V 1997,
Genetic resources of tree spices and their conservation in India. Plant Genetic

Resources NewsLetter. 111: 53-58.

Natr M K 1982, Cultivation of spices. In: Cultivation of Medicinal and Aromatic
Plants. Atal C K and Kapoor B M (eds.), Regional Research Laboratory. CSIR,
Jammu- Tawi: pp. 190-214.

. Nayar N M and Ravindran P N 1995, Herb spices. In: Origin and Evolution of
Crop Plants. Smarttad J R and Simmonds N W (eds.): pp.491-494.

. Nayar N M and Ravindran P N 1995. Tree spices. In: Origin and Evolution of
Crop Plants. Smarttad J R and Simmonds N W (eds.): pp.495-497.

6



7.

10.

1.

12.

Ravindran P N 1987. Genetic resources of spices: the diversity and utilisation. TIn:
Plant Genetic Resources-Indian Perspective. Paroda R S, Arora R K and Chandel
K P S (eds.): pp.419-428.

Rema J, Krishnamoorthy B and Mathew P A 1997. Vegetative propagation of

major tree spices-a review, Journal of Spices and Aromatic crops 6 (2); 87-106.

Sasikumar B, Krishnamoorthy B, Saji K V, Johnson George K, Peter K V and
Ravindran P N 1999, Spice diversity and conservation of plants that yield major

spices in India. Plant Genetic Resources Newsletter 118: 19-26.

Cinnamomum verum

Joseph ] 1981. Floral biology and variation in cinnamon. In: PLACROSYM IV,
Indian Society for Plantation Crops, C P C R I, Kasaragod, Kerala: pp.431-435.

Krishnamoorthy B, Gopalam A and Abraham J 1988. Quality parameters of
cinnamon (Cinnamomum verum) in relation to flush colour. Indian Cocoa,

Arecanut and Spices Journal 12 (2): 38.

Krishnamoorthy B and Rema ] 1994. Air layering in cassia cinnamon. Journal

of spices and Aromatic Crops 3 (1): 48-49.



13,

14.

15.

16.

18.

Krishnamoorthy B, Rema ] and Sasikumar B 1991. Progeny analysis in

cinnamon. Indian Cocoa, Arecanut and Spices Journal 14(3): 124-125.

Krishnamoorthy B, Rema J, Zachariah T J, Abraham J and Gopalam A 1996.
Navashree and Nithyashree - two high yielding and high quality cinnamon

(Cinnamomum verum Bercht & Presl.) Selections. Journal of Spices and Aromatic

Crops 5: 28-33.

Krishnamoorthy B, Sasikumar B, Rema J, Gopalam A and Abraham 1 1992,

Variability and association studies in cinnamon. Journal of Spices and Aromatic
Crops 1(2): 148-150.

Ravindran S. Balakrishnan R Manilal K S and Ravindran PN 1991. A cluster

analysis study on Cinnamomum from Kerala, India Feddes, Report 102: 13-21.

. Ravindran S, Manilal K S and Ravindran P N 1993, Epidermal morphology of

Cinnomomum and its bearing on the taxonomy of the genus. Journal of Plant

Anatomy and Morphology, 6: 42-50.

Rema J and Krishnamoorthy B 1993, Rooting response of elite cinnamom
(Cinnamomum verum Bercht & Presl.) lines. Journal of Spices and Aromatic

Crops 2: 21-25.



19.

20.

21.

22.

23.

Shylaja Ravindran, Krishnaswamy N R, Manilal K S and Ravindran P N 1993,
Chemotoxonomy of Cinnamomum Schaef occurring in Western Ghats. Journal of

Indian Botanical Society 71: 37-41.
Curcuma longa

Ratnambal M J 1986. Evaluation of turmeric accessions for quality. Qualitas
Plantarum 36: 243-252.

Sasikumar B, Johnson George K, Zachariah T I, Ratnamabal M.J, Babu K N.
and Ravindran, P.N. 1996. [IISR Prabha and IISR Prathibha - two new high
yielding and high quality turmeric (Curcuma longa L.) Varicties. Journal of Spices

and Aromatic Crops 5: 41-48.

Eugenia caryophyllus

Krishnamoorthy B and Rema J 1994. Three promising morphological variants
in clove from Tamil Nadu, India. Journal of Spices and Aromatic Crops 3 (2): 168-

169.

Krishnamoorthy B and Rema J 1994, Characterization of scedling progenics of

elite lines of clove. Indian Cocoa Arecanut and spices Journal 18: 82-84.



24.

25.

26.

27.

28.

29.

Rema J and Krishnamoorthy B 1994, Vegetative propagation of clove.
(Eugenia caryophyllus Sprenge, B & H). Tropical agriculture (Trinidad) 71(2):
144-146.

Myristica fragrans

Joseph J 1980. The nutmeg- a revicw on botany, agronomy, production and

composition. Journal of Plantation Crops 8: 61-72.

Krishnamoorthy B 1986. Pollen germination and tube growth in nutmeg. Indian
Cocoa, Arccanut and Spices Journal 10 (1): 10-11.

Krishnamoorthy B and Mathew P A 1985. Epicotyl grafting in nutmeg using

Mpyristica fragrans as rootsiock. Indian Cocoa, Arecanut and Spices Journal. 9
(2): 50-51.

Krishanamoorthy B, Sasikumar B and Rema J 1996. Genetic variability and

scgregation of sex in nutmeg. Journal of Plantation Crops 24 (Suppl): 468-472.

Krishnamoorthy B, Sasikumar B, Rema J, Sayed A A M and Abraham J 1991.

Variability and association in nutmeg. Indian Cocoa Arecanut and Spices Journal

14 (3): 121-122.



30. Krishnamoorthy B, Zachariah T J, Ravindran P N and Gopatam = A 1992,

31.

32.

33.

34.

35.

Identification. of sex of nutmeg seedlings based on morphological and chemical

characters. Journal of Plantaion Crops 20 (suppl): 194-199.

Mathew P A 1985. A casc of reversible plapiotrophy in nutmeg. (Myristica
Sfragrans Houtt.) Journal of Plantation Crops 13 (2): 147-151.

Mathew P A and Joseph J 1982. Epicotyl grafting in nutmeg (Myristica fragrancs
Houtt.) Journal of Plantation Crops 10 (1): 61-63.

Rema J and Krishnamoorthy B 1998. Effect of packing materials and storage of
scions on graft success in nutmeg (Myristica fragrans Houtt). Journal of Spices

and Aromatic Crops. 7(2): 147-148.

Pimenta dioica

Krishnamoorthy B, Krishnamoorthy K S and Rema J 1995, Increase in fruit and
seed size and seeds per fruit set in allspice (pimenta dioica 1.} by hormonal

application. Journal of Spices and Aromatic Crops 4: 162-163.

Mathew P A, Krishanamoorthy B and Rema J 1999. Seedling variants in allspice

(Pimenta dioica (1) Mcrr.) Journal of Spices and Aromatic Crops 8 (1): 93-94.

11



36.

37.

33.

39.

40.

41.

Piper nigrum

Babu K N, Girish Naik and Ravindran P N. 1993. Two taxa of piper (piperaceae)
from Kerala, India with a note on their origin and inter-relationship. Journal of

Spices and Aromatic Crops 2 (1): 26-33.

Babu K N, Nair R R, Johnson George K and Ravindran P N 1992. Piper barberi
gamble - a redescription of the species with a note on the karyotype. Journal of

Spices and Aromatic Crops, 1: 88-93,

Babu K N and Ravindran P N 1992, Improved varieties of black pepper. In:
Black Pepper and Cardamom- Problems and Prospects. Sarma Y R,
Devasahayam S and Anandaraj M (eds.). Indian Society for Spices, Calicut;
pp.61-64.

Krishnamoorthy B and Zachariah T J 1992. Drying black pepper on polythene

materials. indian Cocoa, Arecanut and Spices Journal 15 (3): 75.

Nair R R and Ravindran, P N 1992, Induced polyploidy in black pepper.
Journal of Spices and Aromatic Crops 1(2): 151-153.

Nair R R, Sasikumar B and Ravindran PP N 1993. Polyploidy in a cultivar of
black pepper and its open pollinated progenies. Cytologia 58 (1): 27-31.

12



42.

43,

44,

43,

46.

47,

48.

Rahiman B A "and Nair M K 1986. Cytology of Piper species [rom the Western
Ghats. Journal of Plantation Crops 14: 52-56.

Rahiman B A and Nair M K 1983. Morphology, cytology and chemical

constituents of some Piper species from India. Journal of Plantation Crops 11:72-

90.

Raju K, Ravindran PN and Nair M K 1983. Quality evaluation of black pepper
cultivars. Indian Spices 20 (1): 3-5.

Ratnambal M J, Ravindran P N and Nair M K 1985. Variability in Karimunda.
Journal of Plantation Crops 13: 154-158.

Ravindran P N, Asokan Nair R., Babu K N, Chandran K and Nair M K 1990.
Ecological and morphological notes on Piper sp. from the Silent Valley forests,

Kerala. Journal of Bombay Natural History Society 87 (3): 421-426.
Ravindran P N and Babu K N 1993. Genetic resources of black pepper. In:
Advances in Horticulture. Vol.9. Plantation Crops and Spices. K.L. Chadha and

Rethinam, P. (eds.). Malhotra Publishing House, New Delhi: pp.99-120.

Ravindran P N and Babu K N 1994, Chemotaxonomy of South Indian Piper,

Journal of Spices and Aromatic Crops 3: 6-13.

13



49.

50.

51

52.

53.

54.

Ravindran P N, Babu K N, Sasikumar B and Johnson George K and Saji K V
1998. Genetic resources of black pepper in India and its conservation. National

Symposium on Spices, Medicinal and Aromatic Plants. 10-12, August, Calicut.

Ravindran P N Balakrishnan R and Babu K N 1992, Numerical taxonomy of
south India (Piperaceae) piper sp. 1. Cluster Analysis Rheedea 2 (1): 55-61.

Ravindran P N, Balakrishnan R and Babu K N 1996. Numerical taxonomy of
South Indian piper. 11. Principal component analysis of the major taxa. Rheedea

6: pp.75-86.

Ravindran P N, Balakrishnan R and Babu K N 1997. Morphometrical studies on

black pcpper. 1. Cluster analysis of black pepper cultivars. Journal of Spices and

Aromatic Crops. 6 (1): 9-20.

Ravindran P N, Balakrishnan R and Babu K N 1997. Morphometrical studies on
black pepper 11. Principal component analysis of black pepper cultivars. Journal

of Spices and Aromatic Crops 6 (1): 21-29.

Ravindran P N, Nair M K and Nair A R 1987. New taxa of piper (Piperaceae)

from Silent Valley Forest, Kerala. Journal of Economic and Taxonomic Botany
H0: 167-169.



33.

56.

57.

58.

59.

60.

61.

Ravindran P N, Nair M K and Mathew P A 1981, Controlled crossing
technique in black pepper. In : Proceedings PLACROSYM IV. Indian Society
for Plantation Crops, C P C R | Kasaragod, Kerala: pp.247-251.

Ravindran P N, Nair M K and Munir V M 1985. Seed germination studies in
black pepper. Journal ol Plantation Crops 13: 132-134,

Ravindran P N, Ramana KV Nair M K, Babu K N and Mohandas C 1992,
Pournami- a high yielding black pepper selection tolerant to root- knot nematode.

Journal of Spices and Aromatic Crops 1: 136-141.

Ravindran P N, Ratnambal M J. and Munir V M 1986. Differential radio-
sensitivity in black pepper (Piper nigrum L.) cultivars. Planter 62: 515-518.

Ravindran P N and Sasikumar B 1993.  Variability in open pollinated
progenies of black pepper. Journal of Spices and Aromatic Crops 2: 60-65.

Ravindran P N, Sasikumar B. and Babu K N 1992, Genetics of shoot tip color
in black pepper. Journal of Plantation Crops 20(1): 76-78.

Rema J, Zachariah J C and Mini P M 1995, In vifro plant regeneration of
economically important Piper species (P. nigrum L. | P. betle L., . longum L. and
P. chaba Hunf). In: Proceedings 7th Kerala Science Congress., Palakkad, Kerala:
pp.321-324.

15



62.

63.

64.

65.

66.

67.

68.

Sasikumar B, Chembakam B, Johnson George K, Remashree A B, Devasahayam
K, Dhamayanthi P M, Ravindran P N and Peter K V. 1999, Characterisation of
two interspecific hybrids of Piper. Journal of Horticultural Science and

Biotechnology 74: 125-131.

Sasikumar B, Johnson George K 1992. Direct single node propagation of black
pepper. Journal of Plantation Crops 20: 165-167.

Sasikumar B, Johnson George K and Ravindran P N 1992, Breeding behaviour of
black pepper. Indian Journal of Genetics 52: 17-21.

Sasikumar B, Ravindran P N and Peter KV 1995. Black pepper breeding in
Kerala. In: Proceedings of the Seminar on “Crop Breeding in Kerala’. Department

of Botany, University of Kerala, Trivandrum: pp. 54-64.

Sasikumar B and Veluthambi K 1994, Kanamycin sensitivity of cultured

tissues of piper nigrum. L. Journal of Spices and Aromatic Crops 3 (2): 158-160.

Sasikumar B and Veluthambi K 1996 Transformation of black pepper (Piper

nigrum L.) using Agrobacterium Ti plasmid based vectors. Indian Perfumer 40:
13-16.

Sasikumar B and Veluthambi K 1996. Strain and vector specificity in

Agrobacterum-Black pepper interaction. Journal of Plantation Crops (suppl.)
24: 597-602.



69.

70.

71.

72

73.

Vanilla planifolia

Nair R R and Ravindran P N 1994. Somatic association of chromosomes and
other meiotic abnormalities in Vanilla planifolia (Andrews). Caryologia 47: 65-
73.

Ravindran PN 1979. Nuclear behavior in the sterile pollen of Vanilla planifolia.
Cytology, 44: 391-396.

Zingiber officinale

Ratnambal M J, Balakrishnan R and Nair M K 1982, Multiple regression
analysis in cultivars of Zingiber officinale Rosc. In: Proceedings of National
Seminar on Ginger and Turmeric, Nair, M.K., Premkumar, T., Ravindran, PN,

and Sarma Y R (eds.): pp.30-33.
Ratnambal M ] and Nair M K 1981. Micro sporogenesis in ginger (Zingiber
officinale Rose) In: Proceedings PLACROSYM IV, Indian Society for Plantation

Crops, C P C R I, Kasaragod, Kerala: pp.44-57.

Ratnambal M J and Nair M K 1982 Colchicine Induced tetraploid in Zingiber
officinale. Journal of Plantation Crops 10: 57-61.
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74.

75.

76.

77.

78.

79.

Ravindran P N, Sasikumar B, Johnson K George, Ratnambal M J, Babu KN,
Zachariah T.J and Nair R R 1994. Genetic resources of ginger and its

conservation in India. Plant Genetic Resources News letter 98: 1-4.

Sasikumar B, Babu K N, Abraham J and Ravindran P N 1992. Variability,
correlation and path analysis in ginger germplasm. Indian Journal of Genetics and

Plant Breeding 52: 428-431.

Sasikumar B, Johnson George K and Ravindran P N [996. IISR Varada - a high
yielding ginger (Zingiber officinale Rose.) variety. Journal of Spices and Aromatic
Crops 5: 34-40.

Sasikumar B, Johnson George K, Zachariah T J 1995, A note on a ginger type
collected from the Western Ghat forest. Journal of Spices and Aromatic Crops 4:
160-161.

Sasikumar B, Ravindran P N, Johnson George K and Peter K 'V 1995, Ginger
and turmeric breeding in Kerala. In: Proccedings of the seminar on ‘Crop breeding

in Kerala’. Department of Botany, University of Kerala, Trivandrum: pp.65-72.

Sasikumar B, Ravindran P N and Peter K V 1998. Genelic resources of ginger and
its conservation in India. National Symposium on Spices, Medicinal and Aromatic

Plants, 10-12 August, Calicut.



80. Sasikumar B, Zachariah T J and Shamina A 1998. Characlerization of ginger
germplasm based on isozyme polymorphism. In: Proceedings PLACROSYM-
XIIIL. Indian Society for Plantation Crops, C PC R, Kasaragod: pp.34.
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81.

82.

83.

84.

BIOTECHNOLOGY

Spices-General

Babu K N, Geetha S P, Manjula C, Sajina A, Minoo D, Samsudeen K, Ravindran
P N and Peter K 'V 1996, Biotechnology- its role in conservation ol genetic
resources ol spices. [n: Biotechnology for Development. M .R. Das and Sathish

Mundayoor (eds.) State Committee on Science, Technology and Environment,

Kerala: pp.198-209.

Babu K N, Minoo D, Geetha S P, Samsudeen K, Rema J, Ravindran P N and Peter
KV 1998 Plant Biotechnology its role in improvement of spices. Indian Journal

of Agricultural Sciences 68(8): 533-547.

Babu K N and Ravindran P N 1994. Application of plant cell and tissuc culture in

spices-a rcview. Spice India, 7: 20-23.

Babu K N, Regy Lukose and Ravindran P N 1993. Tissue culture of tropical
spices. In: Genetic Engineering, Molecular, Biology and Tissue Culture of Crop

Pest and Disease Management. Vidhyasekaran P (ed.) Daya Publications: pp.257-
267.
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85.

86.

87.

88.

89.

90.

Babu K N, Rema J and Ravindran P N 1994. Biotechnology research in tropical
spices. In: Advances in Horticulture, Vol.9, Plantation Crops and Spices. Chadha

K L and Rethinam P. (eds.) Malhotra Publishing House, New Delhi: pp.633-653.

Geetha S P, Manjula C and Sajina A 1995, In vitro conservation ol genctic
resources of spices. In: Proceedings of the Seventh Kerala Science Congress,

Palakkad Kerala: pp.12-16.

Nair M K and Ravindran P N 1983. Pepper and tree spices: tissue culture
potential, priorities and applications. In: Proceedings of National Seminar on Plant

Tissue Culture, I C A R: pp.163-169.

Ravindran P N 1996. Potential of plant biotechnology in crop improvement of
spices. The Botania.46: 4-50.

Ravindran P N and Peter KV 1995, Biodiversity of major spices and their
conservation in India. In: Plant Genetic Resources. R. K. Arora and V.R. Rao.

(eds). IPGRI office for South Asia, New Delh: pp.123-134.

Ravindran P N, Peter K V, Babu K N, Rema J, Samsudeen K, Minoo D, Geetha
S P, Sajina A, Mini P M, Manjula and Zachariah I C 1996. Biotechnological
approaches in spices crops. In: Biotechnology for Development. Das, M.R. and
Mundayoor, S (eds.). State Committee on Science, Technology and Environment.

Kerala: pp.175-198.
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91.

92.

93.

94,

Ravindran P N, Rema J, Babu K N and Peter K V 1997. Tissue culture and in
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