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Evaluation of genetic variation among fourteen rice (Oryza safiva
L.} varieties (Landraces) of North Bengal using morphological
traits

Subhas Ch. Roy®, Dipayan Rakshit and Sandeepan Sengupta
¥R Departmert of Botany, University of North Bengal, FO- NBU-T3400 3, West Bengal, India

Abstract

The Northem region (North Bengal) of West Bengal possesaes n rich enetic diversity of rice { Oryze sative
L.1. Thas reghon is known For growing ane imporiong rice variety Tulsipanii with GI number in the district
of North Dinajpur and many other varieties of local landraces with tokerance o biotic and shiotic sireses

A censiderable range of diversity and variation exisis among the genetic resources of rice landraces of
MNorth Bengal, Prominent fourteen (14) landreces soch s Sadanunes, Kalonunia, Yhepi, Banni, Dudkalam,
Mnlsira, Lalpanati, Bhadoi, Ashami, and Gobindabbog, Enda, Chengn, Katharibhog, Tulaipanji are known
for their special quality attributes were collected from the different districts of Mormh Bengal Genetic
varistion among these landraces was characterived by means of morphological trais such as seed sinca,
shape. volume, colour. awn character, surfiace texmure with husk (Micrescopic ohservation) and pericurp
coboar. The Karl Pearson’s simple matching coefficient was used to caleulsie the genctic diversity among
the varietics. Similarity cocfficient was ranged from (.94 1o 0.64 with an average of 0,79 among the 14
varieties. Cluster analysis based on genetic similarity of ihese varicties gave rise to three distinet groups

The results suggested that the fevel of genetic diversity within this group of rice varisties of Nonh Bengal

wih sulficient for breeding programs and can be used 1o establish genetic relationships among them on the

basis of morphedogical wais.
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Rice (Drza sariva L) is the principal food crop under
the family Poscese (Graminae) globally providing food
and livehhood security 1o a large section of socisty a
least 23 of the workd populstion. Over the last three
decades in response to the declining availability of water
and land, ree production has been declined sl an
alarming level (Childs, M), As a corsequence, there
will be serbous food shorage in near [uture {Sakamato
and Maisioka, Z008). Attempts are w be made &
improve the existing crop production o feed the 9.0
ballion world population by 2050, Due to increase in the
consumption of rice along with o tremesdously growing
demand, there is a need to conserve the germplasm of
the lsndraces which 13 expecied woserve as the major
way w0 develop the new high-yielding warietics amd o
rage  the maximum  yield potential,  Collection,
comservation, evaluation of diverss rice germplasm is
importard for the purpose. [ is estmoted that abow
P00 varieties of rice exist in the world (Khuash,
1997), consequent to selection by [armers to suit
diffrer habfats and growing conditlons across the
region. However, the aggressive Introduction of modem
verilies i this reglon resulved on the loss of muny
valuahle lamdraces from the farmer's Geld Only few
voricties'scoeiskons have been employed in becding
programe. hience there is o lrge smount of rch diversity
of rice landraces lell umiapped. This cresles o marmow
genetc  huse rendering  the  high-vielfing  virletics
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vulnerable 10 unpredicted baotic end abiolic siresses.
Eutensive screening of geemplasm pceessions and local
landraces of rice for desisable tmits can help in
wdentifying landroces suitable for specific  brooding
programs (Kasem et af,, 2009, The genetic architecture
of local landreces of rice §s shaped amd siabilizod by
natural (biotic and sbiotic) and artificial [human)
sclection, hence they harbour varkabilicy for adoplive as
well &8 10 some extent productive characieristics. Thus,
the local bandmces or the wild relaiives ore mose
adaptive but less productive. And on cortrary, the high-
yiglding varictics are more productive and less adapiive
The momphalogical enchiteciure of local kendmces of rige
seeds is paverned by and reflecied in forms of their wide
range of phenotyple parameters, like weight of the seed,
lengeh of the seed. volume of the soed. presence or
absence of swn, cobour of the pericarp, colour of the
seed fisell and many more. These landraces can be shon,
medium o koag in terins of seed length Some loecal
varieties wre found 0 be endowed with o pleasing
aroma. Rice seeds also come in mony different ovlours
like yellow, deep brovn, reddish brown, blackish brown,
] o '5|Hl.il.ni'lr. il pcri.:'ﬂ.l"p of these varielies may ¢xhibi
cobours of different iypes like yelbowish white, Tight
brown, deep Brown, eofic. There is no reponl on
chameterimtivn of rice landraces of Nonh Bengal so far
crrled owt sl g dsie,

In the present study, we report on the cvaluation of
gonctic varlation exbsting wmong the fourteen (149
landraces of rlee varietles of NMorh Bengal on the basis
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Table 1= l..-l..-:rpl-._-nl..‘i;.'.l eharmcteristics of 14 rice (lnibraces) seods ore summarizeed in this gahle

T Varletles Weight  Volame  Lenglh  Presence Awe Colar of Aroma  Color of
[ Lamdraces) {mg {mm") imm) il wn lemgih ErHCAT bk
(e
Sadanumn 155 TNEL] 7 Awned W Yellowlsh  Presers Yellow
while
kakanumm 129 012 LR | Al 07 Yellowish Preser Decp
whitg Brivwn
D 23 0.7 TR Aol 122 Light brswn  Absei) Hedidisl
bronwn
[yirimi 26 0273 H% Aol I7? ¥ellowish Abment Hlackizh
wlhite birowe
hlknlam i 0, X L Awnless - White HAbaeni Yellow
Mnlzira 21 nxa 8.1 Aol 128 Yellowish A bsenl Fedihsh
whang brow e
Lakpanari 2416 0234 B.5 Awnless . Light brown  Abascrn Riddish
brown
Bhadwi 9.8 0210 T.b Awriless - Dieep browm  Absen Blackish
yellow
Crobindabhog 10.57 ils 5.6 Manless . Yellowish Present Blackish
while yellow
Ashami 21.63 217 7.7 Aoanless - Crames colar Ahsant Readdizh
yelbow
with black
Sl
Tulxipamgi 1628 L13E 79 Awniad e Yellowith Present Reddish
while wellow
Hilhiih]‘mg 0& oiis 53 Anmbess = Yellowizh Present Reddish
whine willow
Enda 245 . 263 7.3 Avwmeed 114 Light brovam Absenl Yellowash
brown
Chenga 237 0.233 1.5 Awmless Light Absent Blnckish
browmn brown

of morphalogical traits such as seed chape, size, calour
and texture of the seeds with sk ond clustesing tham
using simple matching coelfclent for their conservation
[ i

Materials and Methods

Plant materials

Fourteen warbelies of rice (landraces) seeds were
cpliected from different districts of North Bengal and
maintained in ke Plam Genetles & Tissee Culiare
Laboraory, RS Department of Bolany, University of
Morth Bengal, These are Sadanunia, Kalonumia, Ashami,
Dudkalam, Lakpanari, Banni, Malsira, Bhadel, Dhepi,

Gobindsbhog,  Tulaipanji, Enda, chenga  and
Koathuribhag,
Morphological raits

Weight of single sced: Average shgle sood weight was
mieasured hy mesuring udal 5 gmoof seed of esch of the
i4 varictbes and then divided by the ol numbers of
rice seedy were imken. Weight of ope seed waa
calculsted in the following way- Sceds of Sgm weight'
foml Mo, of seeds = welght of per sced

Violume measuremenl per weed: The vilume of each of
the seed wiad measured using & imensuding cylinder
coratnng 20 ml of water. The sceds were added 10 R
ciie by mne undil the vodume of the waler reached 25 ml,

arl then the sceds were loken oul omd counted The
wvirlume of cach of the seeds was enumerated as fisllows -

Final vol. - Ininial vol S Totd Mo, of seeds = Vaolume of
single seeds = mem’

Measurement of length: Fousteen rice seeds from cach
n[hhﬁnﬂnwz::lﬂnmdﬂmﬂnlmﬂmwm
megsured using o millimewer paper, and lnally the
averuge length was calculmed for cach varieties of feoe

Sudy of other phenarypic traits (chamacieristics) Other
phenoiypic charscteristics like presence of awn, and s
length, presence of woma, color of pericarp, ard color
of husk were carcfully ohserved in cach variesy and
summarized in tahle 1.

Momphological data snalysis: The work wis based on
general similarity as judged by the comparison of mangy
charwolers, ench given equal weight. Karl Peamon's
poetlictent of correlalion [nnpmwd as Tl was gsed B
determing the cosrelation between cach pair of imaits
(summarized in tahle 23 The fllowing fermula was
used b compulo cormclation  cocffcient (Snemb ani
Sokul, 1973 between tag xomonde units s and y

N . S ). .
S ) X
N N
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ficre r slands for cocilicient of correlson, x stands for
(- arithmetic mean of X, v stands for (y- arithime e
menn of Y1 5.1, stands for standard deviation of
TS,

RESULTS AND DISCUSSION

Morphological traits such ns seed texture were studied
wnder Stercomicroscope (E330-ADULZx, Olympus) in
all the Pourleen rice varigtics, Surface texture of the
fourtean rioe land races of Morth Bengal were deplaed in
figure 1. Each varkety hes distincd tvps of ssed hosk
texfere and specifying o unique geectic irail Seed colour
ViHies from one variety (o other (given in table 1) ranging
from yellow, brown, blackish to blackish brown, Several
characters in relstion o mosphology of rice seeds of 14
landraces (Morth Bengal) were studied (given in ahie 1)
and analyred in detail following which an association co-
efficient 30 called comelation coefTicient was numerically
calculated for every pair, therehy comparing every
varsety with the cvery other waristy (Table 23, 10 was
revealed that while the weight of cach seed in mg varied
trom 9.80 recorded In case of Katharibhog 1o 24,50
recorded in Enda. Volume in mm® per seed wan the
parameter with cenain variation among the landraces.
Single seed weighl was lowesd in Katharibbog (9.8 mg)
and highest in Banni (26 mg). Similarky lowest volume
recorded in Katharibbog (0,115 mm®) and highest in
Dhepi (0287 mm"), Length was varies from 5.3 mm (in
Katharibhog) w0 8.9 mm (in Barmi). Awn was present in
ihe Tollowing rice varieties viz. Sadanunia, Kaloaunia,
Dbsepd, Banni, Malsira, Tulaipanji, and Enda. Awn length
was varles from 2.7 mm to 31.9 mm, Specific aroma was
recorded in five rice varieties out of founteen varieiies,
these are sadammia, Kalonunia, Gobindobhog, Tulaipanji
and Katharibhog, Seed colow wvaries from yellow 1o
trown 1o blackish brown (Table 1) The pericarp coloar
wae glza different in different varietics. Seed siec was
defined by i kength and the seeds were eategorized as
‘very long (>7.5 mm), long (6.5-7.5 mm), medivm (5.5-
6.5 mm), and short (<5.5 mm). Mot of the rice soeds
were very leng, the remaining are being medium sized,
Sadamunia (7.7 mm), Dhepi (7.8 mm), Banni (8.5 mm),
Dudkalam (8.1 mm]), Malsirn (8.1 mm), Lalpanati (8.5
mm), Bhadoi (7.8 mm), Ashami (7.7 mm), Tulaipanji
(7.9 mm) had length greater than 7.5 mm, Enda (7.3
mm}. Chenga (7.5 mm) belonged to the category of long
secds. Cobindabhog (3.6 mm) and Kalonunda (6.4 mm)
were the two medium sized varietles while Katharibhog
(5.3 mm) was the only exclusively short varisty, Awn
was reporied 10 be present inoa very few varieties like
Sadanunis, Kalonuniz, Dhepi, Enda, Lalpanati, with a
variation in length from 9.7 mm in Kalormia 1o 31,9
mm in Tulsipanji, Only five of the fBureen rice
landraces were gifted with o pleasing farm of arcma, The
red, black, brown, pumpsle colour in rice pericarp due io
the presence of anthocyanin pigment. Anthocyaning have
arlioxidant propenbes, which have positive human health
benefits including suppression of nemor cell growih, The
rice landraces having high percentage of similarity, as
warked oul in terms of the msociatlon co-eficient so
called correlation co-eflMicient, were grouped logether
while conswructing the  dendrogram  (Figure 2).

Correlation co-elMickent had walues lying between (0
(e maiches) o 10 { 1% malches), Highest pereentage
ol similarity worked out in terms of correlation co-
cfficient was recarded ps 0% berween Banni and
Lalpanati and lowest in between Katharibhog and
Tulnipargi (0.78) (Table 2§ Dendrogram has shown
three distinet clusiers comprising the 14 rice varieties of
Morth Bengal. Flesl cluster consisting of five vasietics
pamoly  Gobindabhog,  Sadanunia,  Kalomumia,
Ealharibhog and Tulaipangi. All the vameties are with
unique aroma of their own and with vellow seed colour
cxcepd  Kplonunis, Second  clster  comprises  of
Duedkalam, Dhepi, Lalpanat and Banmi, Thaed clusber
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Figl; Slemomicroscopic images of fourteen nee seeds (Landraces of Nonh Bengal) showang different shapes, sears anad wolow
{Phoangraphs were taken using Olympus Siereomiorascope FAI0ADLN 3nTc24087) Veriety name was memlsoned bl

consisting of the following varcties Chenge. Ashami,
Bhadoi, Malsirm and Enda. There are Goriain genetic
vanations existing among the 14 rice varicties under
pady and can be used in breeding program for crop
impravemernt in future. Remote sreas of Morth Bengal
are yel 10 be awzeszed for their landreces. A compless
picture on rice diversity will only be available when the
unexplorsd areas of Morh Bengal and Momth-castern
regions of o country are fully explored. To safeguand
the gene poal, we should = the farmers be allewed w
conserve and mmuliply the tmditional rice germplasm
and kence, the mirodection of high yielding variches
may be disconrsped specially in the rural sreas of the
country whome larpe number of rice diversitles are
available (Hore, 1005), All these rice landraces that are
adapied under such scclimatized eco-sysiem must be
protected i (e site or on-farm conditions, so tat their
evplimbonary process may be continued naturally (Rana
&l 2009, s predicted thas the world population
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Fig 3; Dendrogram shonwing the three disting chasens of |4
riie varictss (landraces | based on the monhological it

will need an additiona] 50 million oRss of Ao anmaally
by 2015 Under these ctrcumsiances, fice gene-poal
st in landraces and other relatives 15 going 1o play a
crucial rode o ensire future food securiny (Kumar ot &l
010, In is therefore nessocary (o manage the confinuing
genetic exosion and pddress the issues of germplasm
corservation of rce landseed and oprbmum utilleation
of what remains on-farm and conserved in the gens
bk,
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