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Abstract

Wild rice is a valuable tool for modern crop improvement. Present elite rice varieties evolved from
the wild and weedy rice varieties through natural selection. Wild rice varieties consist of several
important characteristics into their gene pool which may be utilized for the future crop
improvement. Present investigation deals with the distribution, conservation and characterization
of wild rice varieties presently available in the red and lateritic region of West Bengal. From the
extensive survey it was observed that several accessions were present in the red and lateritic region
and maximum number of accessions were reported from the species O. rufipogon, and O. nivara. Due
to the various developmental work, climate change the diversity of these varieties are vulnerable
day by day. Most of the varieties have been disappearing from their natural habitat. For the

sustainability of the agriculture system the existence of these varieties are important.
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Introduction

Wild rice varieties are the treasure of genetic
resources grown abundantly all over the
world. Genus Oryza contains 21 wild species
which are grown throughout the globe. India
also a good reservoir of wild species of rice,
and found in almost all parts of the coun-
try. There are six different wild rice taxa had
been reported from Indian sub-continent so
far, these are-Oryza meyeriana var. granulata,
O. nivara, O. officinalis, O. rufipogon , O. sativa
var. spontanea and Porteresia coarctata. Among
these species maximum number of accession
were reported form the species O. rufipogon,
and O. nivara. Mainly the Gangetic Plains and
eastern region of India are the main reservoir
of wild rice accession in India. Large number
of accession of wild rice species had been re-
ported from state of West Bengal, Odisha,
Kerala, Chhattishgarh, Uttar Pradesh, Madh-
ya Pradesh, Rajsthan etc. by various workers
time to time. Several Indian institutes have
been associated with the study of collection,
conservation and characterization of wild rice
species. Some important institute are ICAR-

National Bureau of Plant Genetic Resources
(NBPGR), New Delhi, ICAR-NABPGR Re-
gional station, Akola (Maharashtra), ICAR-
NABPGR Regional station, Cuttack (Odisha),
ICAR-NABPGR Regional station Thrissur
(Kerala), Division of crop Improvement, Na-
tional Research Institute, Cuttack, (Odisha),
etc.

Wild rice varieties are important for the sus-
tainable agriculture as these varieties possess
valuable genes into their gene pool which
may be utilized in future crop improvement.
Due to various reason diversity of these varie-
ties have been decreasing day by day. Present
study associated with exploration and charac-
terization of wild rice varieties currently
available in different districts of West Bengal.
Morphological and agronomic characteriza-
tion of both these species has been evaluated
and recorded as per DUS and IRRI-IPGRI
guidelines.

Study area of wild rice distribution
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Extensive study was conducted in the red and
lateritic region of West Bengal in the year
2022-2023 kharif session. Several accession
had been noticed from Bankura and Purulia
district of West Bengal. From the extensive
study two wild rice species namely Oryza

nivara and Oryza rufipogon has been recorded
and documented from the different parts of
both the districts. The distribution of wild rice
varieties were not uniform. Maximum
number of accession were observed on the
bank of seasonal ponds and swampy area.

West Bengal

ARSW society’s farm

Study area of wild rice distribution (hand drawing map, not in scale)

Habitat

Wild rice species were found in different
types of habitat. Number of accession of O.
nivara and O. rufipogon had been collected
from the different swampy places of Bankura
and Purulia district. Most of the accession
were grown abundantly in semiaquatic
condition. Number of accession were found
growing in seasonal pond or diches, in
stagnant water near rice field and some

species are weedy type and grown in
association with cultivated rice species (Plate-
1). The population flowers but it was hard to
observe any seed particularly accession
grown on aquatic condition. Accession grown
on semiaquatic condition, grown along with
cultivated rice produced seed. Seeds are tiny
and have high suturing characters. Maximum
varieties are vegetatively propagated.
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Wild rice were growin

g in seasonal pond in Bankura district of West Bengal
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Plate-1: Wild rice were growing in stagnant water in Bankura district of West Bengal

Morphology
Agromorphological characters of various wild rice accessions are given in Table-1 & 2, and Plate: 2.
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Ve

etative characters of some wild rice varieties grown on aquatic condition.

Plate 2: Reproductive character of some aquatic wild rice varieties. Young panicle
of wild rice varieties
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Table-1: Morphological characterization wild rice varieties.

S1. No. Morphology Observation
1. Coleoptile: colour Not observed
2. Basal leaf: sheath colour Green

3. Leaf: anthocyanin colouration Absent

4. Leaf sheath: anthocyanin colouration Absent

5. Leaf sheath: intensity of anthocyanin colouration | NA

6. Pubescence Of blade surface Medium

7. Leaf: Auricles Present

8. Anthocyanin colouration Of auricles absent

9. Leaf: collar Present

10. Anyhocyanin Colouration of collar Colourless
11. Leaf: ligule Present

12. Shape of ligule Split

13. Colour of ligule White

14. Width of blade (cm) 1.25cm

15. Culm attitude Semi-erect to spreading
16. 50% flowering (days) 70-100 days
17. Anthocyanin colour of apex Purple

18. Stem: thickness(cm) Medium

19. Stem: length(cm) 162.25cm

20. Panicle: length of main axis (cm)

21. Flag leaf: attitude (Late observation)

22. Grain Length 8-7.08mm

23. Grain width 3mm
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Table 2: Agro-Morphological characterization wild rice varieties
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Various agro-morphic characterization of wild rice varieties.

Discussion

Most of the accessions are grown wildly in
different habitats like seasonal ponds, ditches,
in stagnant water near rice fields, some

accessions are grown near the cultivated land,
locality, etc. This population is quite
endangered due to overpopulation, extension
of agricultural land, construction of roads and
other developmental work. Accession found
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far from the locality, in the forest area, river
bank, unused pond etc. are quite safe and
produced successfully. Several accessions
were found very close to the paddy field.
Some accessions were quite common in the
paddy field itself. But these are rare or not
observed frequently at present. Several
workers have been working on the
conservation, characterization and protection
of wild rice diversity in India. Wild rice
consists of a valuable gene pool which is
valuable for the future crop improvement
(Brar, 2003). Several workers have been
working on exploration, collection and
conservation of wild Oryza species of India
(Patra, et al, 2008, Lu & Sharma, 2003, Tiwari,
et al., 2015, Sing, et al., 2016) etc. Several wild
rice varieties had been documented from the
North-East India (Hore & Sharma, 1993)
(Samal, et al., 2018) to the eastern part of India.
Singh, et al., (2013) had worked on wild rice
diversity of eastern Indo-Gangetic plains of
India which had high genetic diversity. Sing,
et al., (2016), Sing, et al., (2018) have worked
on population structure of Indian wild rice
accessions. Many workers have been working
on molecular characterization of crop wild
relatives of rice and found a valuable gene
pool which would be utilized in future crop
improvement (Tiwari, et al., 2015; Sharma &
Shastry, 1965; Roy, et al., 2014; Roy, 2015; Roy,
et al., 2016). But the unfortunate aspect is that
the diversity of wild rice varieties are
decreasing very fast as the other landraces
varieties of rice (Sinha & Mishra, 2016).
Conservation and protection of these varieties
(both in-situ and ex-situ) is essential for the
future crop improvement as well as for
sustainable agriculture.

Reference

1. Brar, D.S. and Khush, G.S. “Utilization of
wild species of genus Oryza in rice im-
provement.” In: Nanda ]S, Sharma SD
(eds) Monograph on genus Oryza. Oxford &
IBH Publishing, New Delhi, (2003): 283-
309 (print).

2. Hore, D.K. and Sharma, B.D. “Wild rice
genetic resources of North-East India.” In-
dian | Plant Genet Resour. 6.1 (1993):27-32.

10.

Samal, R., Pritesh, S.R., Auromira, S.,
Meera, K.K., Bhaskar, C.P., Bishnu,
CM. and Jwala Narasimha, R.G.
“Morphological and molecular dissection
of wild rice from eastern India suggests
distinct speciation between O. rufipogon and
O. nivara populations.” Sci Rep. 8.1 (2018):
2773.

Singh, A.B., Balwant, S., Kabita. P.,
Ved, P.R, Anil, KS., Sheo, P.S,
Sandeep, K.C., Vandna, R., Pawan,
K.S. and Nagendra, K. S. “Wild rice of
eastern Indo-Gangetic plains of India
constitute two sub-populations har-
bouring rich genetic diversity.” Plant
Omics ] 6.2 (2013):121-127

Singh, B.P.,, Balwant, S., Shefali, M.,
Vinod, K. and Nagendra, K.S. “Genetic
diversity and population structure in
Indian wild rice accessions.” Aust |
Crop Sci. 10.2 (2016):144-151.

Singh, B., Nisha, S., Shefali, M., Kabita,
T., Bikram, P. S., Vandna, R., Ashok, K.
S. and Nagendra, K. S. “Morphological
and molecular data reveal three dis-
tinct populations of Indian wild rice
Oryza rufipogon Griff. Species com-
plex.” Front Plant Sci. 9(2018):1-18.
Tiwari, S., Mahesh, C. Y., Nilmani, D.
and Dipti, R. P. “Universal rice primer
based molecular characterization reveals
high level of genetic variation in crop-wild
relatives of rice.” New Agric 26(2015):319-
328.

Lu, B.R. and Sharma, S.D. “Exploration,
collection and conservation of wild Oryza
species.” In: Nanda ]S, Sharma SD (eds)
Monograph on genus Oryza. Oxford & IBH
Publishing, New Delhi, (2003): 263-282.
Patra, B.C., Dhua, S.R., Marandi, B.C.,
Nayak, P.K., Swain, P., Kumar, G.A.K.
and K. Singh. “Exploration, collection,
characterization, evaluation and conserva-
tion of wild rice germplasm of east India.”
Oryza 45.2 (2008):98-102.

Tiwari, S., Mahesh, C. Y., Nilamani,
D., Vijay, K. Y., Dipti, R. ., M. Latha. “
Morphological characterization and
genetic identity of crop wild relatives
of rice (Oryza sativa L.) collected from
different ecological niches of India.”
Genet Resour Crop Evol (2015).

Annalsofplantsciences.com

Page | 6512



Sinha, A.K.

Volume 13, Issue 08 (2024) pp.6506-6513

11.

12.

13.

14.

Sharma, S. D. & Shastry, S. V. S. “Tax-
onomic studies in genus Oryza L. IIL
O. rufipogon Griff. sensustricto and O.
nivara.” Indian | Genet. Plant. Breed.
25(1965): 157-167 (Print).

Patra, B. C. “Wild rice and related spe-
cies in Orissa and West Bengal” In:
Plant Resources Utilization. Sahoo DB
Ramesh, PK Panda and VN Mishra
(Eds). Allied Publishers Pvt. Limited,
New Delhi, India (2002):87-90.

Singh, B. P., Balwant, S., Shefali, M.,
Vinod, K. and Nagendra, K.S. “Genetic
diversity and population structure in
Indian wild rice accessions.” Aust. J.
Crop Sci. 10.2 (2016):144-151.

Tiwari, K. K. “Identification of a di-
verse mini-core panel of Indian rice
germplasm based on genotyping using
microsatellite markers.” Plant Breed.
134(2015): 164-171.

15.

16.

17.

18.

Roy, P. S., Amit, K.D., Hata, N.S., Ravi,
N.R. and Gundimeda, J.N.R. “Molecu-
lar and morphological characterization
of Indian rice hybrids.” Aust. J. Crop
Sci. 8.12 (2014):1607-1614

Roy, S. C. “Phylogenetic Relationship
among the Wild Rice [Oryza rufipogon
Griff.] of NBU Campus and Cultivated
Rice as Revealed by Chloroplast matK
Gene.” Int. ]. Agric. Innov. Res.
3.6(2015): 1768-1774.

Roy, P. S. “Nuclear and chloroplast
DNA variation provides insights into
population structure and multiple
origin of native aromatic rice of Od-
isha, India.” PLoS One 11.9 (2016):
Sinha, A. K. & Mishra, P. K. “Mor-
phology based multivariate analysis of
phenotypic diversity of landraces of
rice (Oryza sativa L.) of Bankura dis-
trict of West Bengal.” Journal of Crop
and Weed, 9.2(2013):115-121.

Source of support: Nil;
Conflict of interest: The authors declare no conflict of interests.

Cite this article as:
Sinha, A.K. "Exploration Conservation and Characterization of Wild Rice Diversity of ‘Rarh

Bengal’, India." Annals of Plant Sciences.13.08 (2024): pp. 6506-6513.

Annalsofplantsciences.com

Page | 6513



