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The genus Oryza has 21 species of which Oryza sativa and Oryza glaberrima are the only cultivated species
derived respectively from their perennial wild progenitors Oryza rufipogan and Oryza longistaminata. The
diversification of O. sativa does not confined to these three sub-species only but develops into many more
varietal groups through selection under diverse agroclimatic conditions, cultural practices and quality
preferences. The present study implies that the divergences of 78 genotypes of aromatic rice including
International check varieties, traditional Basumati and evolved Basumati on the basis of morphological,
biochemical and genetical variations. The plant height among the genotypes ranged from 85.91cm to 159.67
cm whereas the panicles/plant ranged from 6.06 to 16.22 with the mean value of 9.56. The grain length is
highest in all evolved Basmati genotypes followed by indigenous aromatic rice. The lowest grain length
was found in ‘Jala’, ‘Magura’, ‘Ratnasundari’ and highest in ‘Kusumabhog’ and ‘Gatia’. The lowest grain
breadth was recorded in eight genotypes. The alkali spreading value (ASV) varied from 2.0 (IR-64) to 6.17
(Jalaka) indicating very wide variability. The present investigation also highlighted the inter and intra-
population diversity among 78 rice genotypes with a view to assess the potentials and consequences of on-
farm management of rice landraces in traditional farming.
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conservation.

INTRODUCTION

India is known as one of the mega centers of biodiversity
and Jeypore tract in the Odisha state, India is considered
as a centre of origin of rice. This area is home for a rich
diversity of landraces. The genus Oryza has 21 species
of which Oryza sativa (Asian cultivar) and Oryza
glaberrima (African cultivar) are the only -cultivated
species derived respectively from their perennial wild
progenitors O. rufipogan and O. longistaminata (Vaughan
et al.,, 2003). Further, the Asian cultivar O. sativa has
undergone differentiation into three distinct eco-
geographical subspecies, viz., indica, japonica (temperate
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japonica) and javanica (tropical japonica) (Singh et al.,
2000a; Vaughan et al., 2003). The diversification of O.
sativa does not confine to these three sub-species only
as subsequent studies reveal further differentiation of the
cultivar species into many more varietal groups largely as
a result of human selection over centuries suiting diverse
agroclimatic conditions, cultural practices and varied
quality preferences. On the basis of isozyme analysis that
Asian cultivar to have differentiated into six varietal
groups viz., Indica, Aus, Ashina, Rayada, Aromatic and
Japonica (Glaszmann, 1987). Jeypore Tract, Odisha,
India is considered to be a centre of origin of Aus ecotype
of rice. The tract comprises of the Southern parts of
Odisha and its adjoining areas Chhattisgarh and
Jharkhand state inhabited by many tribal groups
belonging to Proto-Australoid ethnic stock who speak
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austric languages. The Aus rice (small and medium
grained aromatic rice) of the Jeypore tract constitutes
small but a special group of rice, considered as of the
best quality. Majority of the indigenous aromatic rice
cultivars are small and medium grained (Singh et al.
2000a,b; Kovach et al., 2009; Li et al., 2010; Ray et al.,
2013). Since the time of civilization, thousands of locally
adapted aromatic rice genotypes have been evolved as a
consequence of natural and human selection. These
landraces are the genetic reservoirs of useful genes.

With growing demand for aromatic rice in international
market, high emphasis was placed till now on
improvement of basmati types. The improvement of
indigenous small and medium grained aromatic rice,
which possesses outstanding quality like aroma, kernel
elongation after cooking and taste were somewhat
neglected as they lacked export value. Almost every
country has its own set of aromatic rice that performs well
in native areas. With respect to aroma, elongation on
cooking and taste, short grained aromatic rice is known to
be superior to Basmati types. Little attention has been
paid for their characterization and conservation. As such,
there is very little information available on physical and
chemical parameters of rice grains of traditional non-
basmati indigenous aromatic rice. The large scale spread
of modern, high yielding rice varieties has replaced the
traditional varieties especially in the irrigated rice
ecosystem leading to reduced genetic base and thus
increased genetic vulnerability (Das and Rout, 2006).
Therefore, emphasis is now given for collection and
conservation of these wunique resources. Further,
management of the indigenous aromatic rice genetic
resources by way of characterization and documentation
helps in protection of these unique bio-resources in
accordance with the provision laid out in the (1992) meet
on Conservation of Biological Diversity (CVT). In the
present investigation, an effort was made to collect,
characterize and preserve the aromatic rice germplasm
so as to find out the fact for its wider adoption and
commercialization in their adoptable ecosystem. The
present investigation is to study the agro-morphological,
cooking quality and biochemical characteristics of 78 rice
genotypes of Eastern India and inter- and intra-population
diversity with special reference to on-farm management.

MATERIALS AND METHODS
Exploration and collection of aromatic rice genotypes

Field survey was conducted to find out the aromatic rice
varieties/landraces in different part of Eastern India
during the year 2010-13. During the period of survey,
local farmers were enquired primarily about native
aromatic landraces. Based on this information, fine grid
survey was conducted and fresh seed stocks for each
cultivar were collected from fields, farmer’s store, local

market and threshing floors. Along with this, farmer’s
opinions about peculiarities and shortcomings of the
cultivars were also recorded. In addition, Basmati rice
types, international check varieties and high vyielding
varieties were procured from Central Rice Research
Institute, Cuttack, Odisha as well as National seed
Corporation, New Delhi. The collected rice germplasm
are conserved in Rice Research Station of Orissa
University of Agriculture and Technology, Bhubaneswar,
Odisha, India. The field experiment was conducted in
2010 - 2012 wet seasons at the experimental farm of
Orissa University of Agriculture and Technology,
Bhubaneswar, Odisha, India. One month old seedlings of
seventy-eight rice genotypes were transplanted in
Randomized Block Design with three replications and
spacing (15 x 20cm) was maintained. The standard
cultural practices were followed.

Characterization of germplasm

Days to flowering have been recorded as soon as 50% of
the panicles appeared. Number of tillers were recorded
when grain has set and the total number of fertile
panicles emerged by each plant. The plant height was
measured from ground level to the top of the node (just
below the panicle). Panicles were harvested at maturity
and individually placed in an envelope. All panicles were
taken out of the envelopes and air-dried at room
temperature for one week. After that fertility of panicle,
1000 grain-weight and grain yield/plant were estimated.
The grain and kernels characters measured through a
slide calipers as per the DUS guideline (PPV and FRA,
2008). Ten measured (length and width) rice grains were
taken into 20 ml glass test tube and soaked for 30
minutes in 5 ml of tap water. After soaking, the test tubes
were put into the boil water for cooking. When the grains
cooked properly test tubes were taken out from boiled
water and water inside the test tubes removed. After that
cooked grain were kept on a glass plate for few minutes
to evaporate extra moisture and then measured the
length and width of the cooked grain.

Alkali Spreading test

Ten milled rice were taken in petriplate and 10 ml of
potassium hydroxide (19.54 g of potassium hydroxide
dissolve in one liter) was added to the sample. Samples
were kept undisturbed for 24 hours in an incubator at 27-
30°C (Juliano and Villareal, 1993). The degree of
spreading is measured using a seven-point scale as
follows: grain not affected (1); grain swollen (2); grain
swollen, collar incomplete and narrow (3); grain swollen,
collar complete and wide (4); grain split or segmented,
collar complete and wide (5); grain dispersed, merging
with collar (6) and grain completely dispersed and inter-
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mingled (7). Alkali spreading value corresponds to
gelatinization temperature as follows: 1 - 2 high (74.5 -
80 °C), 3- high intermediate, 4 & 5- intermediate (70 -
74°C), and 6 - 7, low (<70°C).

Amylose content

100 mg of rice flour was placed in 100 ml volumetric
flasks and added 1 mL of 95% (v/v) ethanol. Then, 9 mL
of NaOH (40 g NaOH dissolved in one liter) was added
and boiled in a water bath for 10 min at 70 °C. Samples
were diluted to 100 mL distilled water. Later, 5 mL of
sample suspension was added to 50 mL of distilled water
in a 100 ml of flask and 1 mL of acetic acid (57.75 ml
diluted in one liter water) was added to acidify the sample
along with 1.5 mL of iodine solution (0.2%). Distill water
was added to make the volume of 100 ml and the
suspension was mixed well and kept for 20 min. As a
control, NaOH solution was used for the calibration of
spectrophotometer and samples were measured at 620
nm. Standard samples with known values of amylose
content were used to draw the standard curve. The
amylose content of different varieties was calculated in
comparison with standard graph (Perez and Juliano,
1978; A.O.A.C., 1990).

DATA ANALYSIS

Data were analyzed using SAS. 9.2 (2008) software and
Microsoft Excel. The Pearson’s correlation coefficients (r)
analysis was conducted to find the relationship of
different attributes. The analysis of variance (ANOVA)
and estimation of correlation between characters was
carried out separately for each of the characters. The
significance of the treatment effect was judged with the
help of ‘F' test. The difference between significant
treatments means were tested against C.D at 5%.

RESULTS

The source of cultivation and category of rice genotypes
was indicated in Table 1. Different yield attributing traits
and physiological growth parameters were examined to
assess the availability and extent of genetic variability,
nature and magnitude of character association. The
analysis of variance indicated that the significant
differences among the genotypes tested in respect of all
the characters studied indicating existence of
considerable genetic variation among the genotypes.
Estimation of mean, range, standard deviation, standard
error and coefficient of variation (CV) of various agro-
morphological characteristics of 78 genotypes were
analyzed (Table 2). The result indicates that the plant
height among the genotypes ranged from 85.91 cm to
159.67 cm whereas the panicles/plant ranged from 5.56
to 14.22 with the mean value of 8.29. Similar variation
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was also observed in respect of panicle length, grains/
panicle, days to 50% flowering and yields in g/ha. The
coefficient of variation (CV) was highest in case of grain
yield (27.60%) followed by panicle number (22.02%),
fertile grains (18.74%), plant height (12.83%) fertility
percent (8.22%) whereas CV was lowest (4.61%) in case
of days to 50% flowering indicating extent of variation
present in different characters and the scope of
improvement in these traits through appropriate
selections methods. The standard error of mean in
respect of different characters indicates the extent of
uncontrolled variation found in the sample.

The physical character like grain shape, size and
appearance are very important components and
determine the consumers’ acceptability. The grain length
(GL) was highest in all evolved Basmati genotypes
ranged from 4.90 (‘Ratnasundari’) to 12.41 (Taraori
Basmati’). The grain width (GW) was ranged from 1.80
(‘Magura’, ‘Kalajauvan’ , ‘Basumati’, ‘Basnasapuri’) to
3.50 (‘Kusumabhog’ and ‘Gatia’). The highest grain
length-breadth ratio was observed in all Basumati
genotypes viz. ‘Geetanjali’ (3.95), ‘Karpurabasa’ (4.54),
‘Basmati-370° (4.77), ‘Karnal local’ (5.05), ‘Taraori
Basmati’ (5.77), ‘Pusa Basmati’ (5.86). The lowest grain
length-breadth ratio was observed in varieties viz.
‘Kusumabhog’(1.69), ‘Dholabankoi’ (1.88), ‘Bhasumati’
(1.88), ‘Mugajai’ (1.90), ‘Tulasiphoola’ (1.97) and ‘Gatia’
(1.97) (Table 3).

On the basis of average length and breadth of the
kernel, these were classified into different shape and
size. The highest kernel length (KL) was found in ‘Taraori
Basmati’ (8.85 mm) and lowest in the genotypes like
‘Nuakalajeera’, ‘Kalajeera’ and ‘Kalajauvan’ (3.10 mm).
The higher kernel breadth (KB) was found in Gatia (3.20)
and lower in ‘Nuakalajeera’, ‘Pusa Basmati-1’, ‘Karnal
local’, ‘Jalaka’, ‘Jala’, ‘Magura’, ‘Nuadhusura’, ‘Jaiphulla’,
‘Basumati Bhog’, ‘Gangaballi’, ‘Chatianaki-1’,
‘Kalajauvan’. Higher Kennel length after cooking
(KLAC>13 mm) was observed in ‘Kalanamak’ (13.06
mm), ‘Basmati 370’ (13.2 mm), ‘Karnal local’ (13.87 mm),
‘Geetanjali’ (15.45 mm), ‘Taraori Basmati’ (15.95 mm),
‘Pusa Basmati 1' (16.45 mm). The highest Kernel
elongation ratio (KER) was observed in ‘Bhasumati’,
‘Geetanjali’, ‘Pimpudibasa-1’, ‘Pusa Basmati 1,
‘Kalanamak’ and ‘Karnal local’ (2.15). The alkali
spreading value (ASV) varied from 2.0 (‘IR64’) to ‘Karnal
local’ (7.00). The maximum starch content was observed
in ‘Pusa Basmati 1 (74.46) and minimum in
‘Basnasapuri’ (61.70). The amylose content varied from
15.45% (‘Neelabati’) to 25.25% (‘Geetanjali’ and
‘Ganjeikalli’) (Table 3). The result indicates that ‘Basmati
370’, ‘Geetanjali’, ‘Pusa Basmati 1’, ‘Taraori Basmati’,
‘Karnal local’, ‘Dubraj’, ‘Kalajeera-1’, ‘Kalikatr’,
‘Karpurabasa’, ‘Geetanjali’, ‘Krishnabhoga’, ‘Kalanamak’,
‘Neelabati’, ‘Kaminibhog-1’, ‘Kaminibhog-2’, ‘Pimpudibasa’,
‘Nuadhusura’, ‘Nuakalajeera’, ‘Chatianaki’, ‘Chatianaki-1’
‘Jaiphulla’, ‘Sujata’, ‘Swarna’, ‘Pratikshya’, ‘IR36’, ‘IR 64’
and ‘IR 8 were found to be the promising genotypes with
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Table 1. Different category of aromatic indigenous rice genotypes collected from different farmers field of Eastern Part of India.

Sr. Genotype name Source of collection C*  Sr. Genotype name Source of C*
no. / Pedigree no. collection
/pedigree
1 Acharmati Puri 1A 40 Kusumabhog Puri IA
2 Baukunja Cuttack 1A 41 Kukudajata Koraput 1A
3 Baranamgomati Cuttack 1A 42 Krishnabhoga Koraput IA
4 Basnasapuri Puri 1A 43 Karpurakranti Koraput 1A
5 Basnaparijat Kandhamal 1A 44 Kalajeera-1 Denkanal IA
6 Basumati Kandhamal 1A 45 Lajakulibadan Denkanal 1A
7 Basumati Puri 1A 46 Mahulakuchi Kalahandi IA
8 Basumatidhan Koraput 1A 47 Manasi-1 Ganjam IA
9 Badsahbhog Koraput 1A 48 Magura Kalahandi 1A
10 Bishnubhog Koraput 1A 49 Nuakalajeera Puri IA
11 Basumati Bhog Koraput 1A 50 Nelidhan Cuttack 1A
12 Chatianaki Cuttack 1A 51 Neelabati Balasore IA
13 Chatianaki-1 Cuttack 1A 52 Nuadhusura Cuttack IA
14 Chinikamini Kandhamal 1A 53 Nanu Cuttack IA
15 Dhobaluchi Kandhamal 1A 54 Pimpudibasa Keonjhar 1A
16 Dulhabhog Keonjhar 1A 55 Pimpudibasa-1 keonjhar IA
17 Dholabankoi Cuttack 1A 56 Ratnasundari Kalahandi IA
18 Dhanaprasad Koraput 1A 57 Sujata Puri IA
19 Dubraj Koraput 1A 58 Srimula Cuttack IA
20 Dulhabhog-1 Puri 1A 59 Thakurbhog Puri 1A
21 Danger Basumati Koraput 1A 60 Tulasiphoola Puri IA
22 Gangaballi Kandhamal 1A 61 Thakursuna Cuttack 1A
23 Ganjam local-1 Ganjam 1A 62 Sheetabhog Cuttack IA
24 Ganjam local-2 Ganjam 1A 63 Gopalabhoga Puri IA
25 Ganjeikalli Cuttack 1A 64 Tulasiphulla Puri IA
26 Gatia Ganjam 1A 65 Bhasumati (P) Puri IA
27 Heerakani Ganjam 1A 66 Saragadhulli Puri IA
28 Jala Keonjhar 1A 67 Mugajai Balangir IA
29 Jalaka Kandhamal 1A 68 Kalanamak Feridabad,UP IA
30 Jaiphulla Koraput 1A 69 Basmati 370 Selection B
31 Kalajeera Koraput 1A 70 Taraori Basmati Selection from TB
Basmati370
32 Kalajauvan Puri 1A 71 Karnal local Selection B
33 Khosakani Cuttack 1A 72 Pusa Basmati 1 Pusal50/Karnal EB
Local
34 Kaminibhog-1 Bolangir 1A 73 Geetanjali Selection from EB
Basmati370
35 Kaminibhog-2 Bolangir 1A 74 IR8 Peta/Dee-geo- ICV
woo-gen
36 Kalikati Kalahandi 1A 75 IR36 Multiple cross ICV
involving nine
parents
37 Kalikati-1 Kalahandi 1A 76 IR64 IR. 5857-33-2- ICV
1/IR.2061-465-1-
5-5
38 Kanakachampa Bolangir 1A 77 Swarna VasistaxMahsuri  HYV
39 Karpurabasa Koraput 1A 78 Pratikshya Swarna/IR 64 HYV

C* - category of rice, IA- Indigenous non-basmati aromatic rice from Odisha, TB - Traditional Basmati, EB - Evolved Basmati, HYV - High Yielding

Varieties, ICV - International Check Varieties,
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Table 2. Agro-morphological characteristics of 78 genotypes of aromatic rice.
Sl Accessio DS 10 pgng Panicle No of Fertile grains  Fertile Yield
No,  Cenotypes n ﬁg\(:/\ferin Height cm) length (cm)  PanIclesPlayanicle grain (%)  (g/ha)
g nt

1 Achanmati AR-1 100.85 108.80 24.61 7.92 174.90 88.81 23.95
2 Baukunja AR-2 99.09 119.55 25.45 7.65 92.60 84.79 24.89
3 Baranamgomati  AR-3 104.22 148.51 25.66 7.71 97.35 88.99 23.44
4 Basnasapuri AR-4 104.16 145.90 25.21 8.69 158.72 80.30 23.44
5 Basnaparijat AR-5 104.34 118.21 24.35 8.80 147.03 92.40 24.07
6 Basumati AR-6 100.27 120.87 25.45 7.31 109.85 74.63 25.72
7 Basumati AR-7 100.10 103.44 24.46 7.99 98.45 66.73 25.34
8 Basumatidhan AR-8 91.26 122.49 22.89 6.20 116.13 88.88 30.86
9 Badsahbhog AR-9 104.31 136.82 25.59 8.38 159.16 91.22 24.52
10 Bishnubhog AR-10 100.44 130.19 22.92 7.34 195.02 96.63 24.16
11 Basumati Bhog AR-11 102.51 105.10 24.53 8.57 83.00 65.36 24.73
12 Chatianaki AR-12 98.40 147.97 30.20 6.48 126.19 72.00 24.45
13 Chatianaki-1 AR-13 99.19 141.18 29.09 7.42 123.08 72.04 19.04
14 Chinikamini AR-14 100.97 126.56 28.29 7.93 119.99 81.38 22.36
15 Dhobaluchi AR-15 91.44 104.01 19.32 6.61 123.53 84.58 24.46
16 Dulhabhog AR-16 98.88 124.42 24.26 7.18 152.37 86.89 17.48
17 Dholabankoi AR-17 102.92 127.37 27.43 7.50 159.07 86.84 25.07
18 Dhanaprasad AR-18 101.01 159.67 25.99 7.82 123.41 73.18 21.39
19 Dubraj AR-19 97.03 116.59 26.09 5.79 161.46 92.45 26.16
20 Dulhabhog-1 AR-20 100.93 126.17 23.73 6.93 141.32 85.89 20.78
21 D. Basumati AR-21 101.96 126.25 23.79 6.84 135.46 83.17 19.13
22 Gangaballi AR-22 97.44 126.39 25.59 8.38 139.90 88.74 22.22
23 Ganjam local-1 AR-23 98.37 123.37 24.43 7.16 137.12 87.45 21.59
24 Ganjam local-2 AR-24 105.33 130.91 24.63 7.27 128.94 87.49 21.54
25 Ganijeikalli AR-25 104.92 112.27 23.32 5.70 191.80 89.45 24.48
26 Gatia AR-26 107.11 137.11 23.90 7.59 135.15 82.35 18.57
27 Heerakani AR-27 98.89 118.13 25.21 8.52 175.84 88.81 24.48
28 Jala AR-28 103.14 115.80 25.49 8.99 136.83 76.63 19.20
29 Jalaka AR-29 104.27 107.54 24.83 6.09 112.11 90.36 19.23
30 Jaiphulla AR-30 102.58 105.19 21.20 5.68 107.49 84.16 18.71
31 Kalajeera AR-31 104.56 130.25 26.24 10.42 123.19 90.81 26.62
32 Kalajauvan AR-32 101.46 141.25 30.28 7.17 143.47 91.54 19.77
33 Khosakani AR-33 104.32 128.27 25.92 6.96 174.87 88.05 28.12
34 Kaminibhog-1 AR-34 105.84 132.09 26.54 10.14 154.44 90.16 27.80
35 Kaminibhog-2 AR-35 103.91 129.91 25.76 7.01 145.84 88.74 19.59
36 Kalikati AR-36 101.41 134.01 25.15 8.64 164.19 87.14 29.42
37 Kalikati-1 AR-37 102.72 149.09 28.42 8.16 153.88 69.67 26.59
38 Kanakachampa AR-38 98.95 136.36 25.09 7.33 146.76 76.95 24.42
39 Karpurabasa AR-39 103.41 137.88 26.70 7.29 133.96 81.28 18.62
40 Kusumabhog AR-40 103.38 132.56 25.24 5.66 129.24 85.93 18.57
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Table 2. Cont.

41 Kukudajata AR-41 103.50 137.02 24.37 7.57 140.43 80.54  24.36
42 Krishnabhoga  AR-42 101.88 111.58 24.60 8.45 110.34 7327 23.48
43 Karpurakranti AR-43 102.82 131.76 24.97 9.87 107.84 84.67  27.40
44 Kalajeera-1 AR-44  100.07 125.99 25.58 6.94 125.85 86.52  20.58
45  Lajakulibadan AR-45 10321 136.89 25.45 7.87 150.22 81.18  18.60
46 Mahulakuchi AR-46  97.40 122.59 24.03 6.73 134.68 83.64 1851
47  Manasi AR-47 101.50 115.78 24.73 7.80 117.35 88.45  24.29
48  Magura AR-48 108.17 112.49 22.88 7.17 112.70 83.80  17.65
49  Nuakalajeera AR-49 105.91 136.73 27.33 8.09 159.94 97.92 2732
50  Nelidhan AR50  105.85 141.17 24.59 11.97 174.09 93.49 2345
51 Neelabati AR-51 108.49 110.66 25.92 8.83 160.59 86.41 2441
52 Nuadhusura AR-52 104.75 126.28 25.97 10.01 110.70 7601  25.12
53 Nanu AR-53 103.53 134.08 24.48 8.28 165.54 86.99 2547
54  Pimpudibasa AR-54  100.32 125.49 26.98 10.60 160.91 86.77 2881
55  Pimpudibasa-l  AR-55  103.84 112.82 23.97 10.58 128.48 91.37 2655
56 Ratnasundari AR-56 104.89 118.18 25.83 9.87 165.45 92.64  19.20
57  Sujata AR-57  96.64 115.47 25.65 8.36 140.68 87.56 2437
58 Srimula AR-58 105.54 126.09 25.43 7.96 131.62 7711 17.06
59  Thakurbhog AR-59 106.97 127.81 29.08 8.52 145.79 9003  18.04
60  Tulasiphoola AR-60  98.69 111.25 25.44 6.86 178.22 83.61 2568
61  Thakursuna AR-61 103.66 108.45 25.84 5.56 185.89 84.97  17.65
62  Sheetabhog AR-62 103.09 121.13 24.05 7.02 145.46 84.74  23.95
63  Gopalabhoga AR-63 102.23 122.44 25.22 7.36 125.59 7804  24.99
64  Tulasiphulla AR-64 9851 111.19 23.79 7.68 108.05 80.05 2261
65 Bhasumati (P) AR-65  100.36 104.24 24.59 7.66 102.95 66.13  23.95
66  Saragadhulli AR-66 103.23 129.58 24.84 8.51 165.87 8277 2072
67  Mugajai AR-67 106.73 139.18 23.80 7.90 136.92 84.18  20.62
68  Kalanamak AR-68 101.14 142.18 24.81 8.02 135.42 79.84  18.04
69  Basmati 370 AR-69 115.60 140.46 23.58 7.93 112.25 8523 2550
70 T.Basmati AR-70 11248 138.55 26.26 8.54 145.83 79.87 2878
71 Karnal local AR-71 109.65 134.23 23.90 10.12 154.98 80.19  27.40
72 PusaBasmatil  AR-72 108.81 92.97 27.00 10.31 154.15 90.12 3245
73 Geetanjali AR-73 102.30 116.80 26.42 10.46 145.18 90.12 3025
74 IR8 AR-74 10078 87.44 26.75 12.01 165.20 91.45  45.40
75  IR36 AR-75 9165 89.00 27.12 12.93 194.16 92.07  46.80
76 IR64 AR-76 8875 87.28 26.82 13.87 198.05 90.45 4750
77 Swama AR-77 118.80 87.70 25.45 12.74 178.92 90.57  47.98
78 Pratikshya AR-78 106.06 85.91 25.46 14.22 201.40 87.92  48.20

Mean 102.49 123.17 25.34 8.29 142.45 8453 2485

Max

118.80 159.67 30.28 14.22 201.40 97.92 48.20
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Table 2. Cont.
Min 88.75 85.91 19.32 5.56 83.00 65.36 17.06
Sd 4.72 15.80 1.74 1.82 26.70 6.94 6.86
CV (%) 4.61 12.83 6.86 22.02 18.74 8.22 27.60
Se 0.53 1.79 0.20 0.21 3.02 0.79 0.78

Table 3. Physical characteristics and cooking qualities of aromatic indigenous rice genotypes.

S. Genotypes  Accessi 1000G  GL GB G- KL KB K- KLA KE AS STAR AMY%
N. on w L/B L/B C R v CH (%)

1 Achamati AR-1 1700 715 298 240 508 1.98 257 878 173 467 7012 2212
2 Baukunja AR-2 1530 678 284 239 512 214 239 794 155 533 6958  21.45
3 Baanamgom AR-3 19.80 710 340 209 510 210 243 862 169 567 71.20  20.48

1

4 ;tasnasapuri AR-4 11.00 580 1.80 322 480 190 253 7.63 159 550 6170 1845
5  Basnaparjst AR-5 1110 610 210 2.90 4.80 1.90 253 619 129 433 69.20 19.25
6  Basumat AR-6 1180 560 180 3.11 450 210 214 801 178 450 6850  18.47
7 Basumati AR-7 1690 6.16 216 2.85 4.66 2.00 233 8.06 173 467 7145  20.14
8  Basumaticha AR-8 1280 6.10 210 2.90 410 220 1.86 6.64 162 433 7130  20.78
9 ll;adsahbhog AR-9 1150 6.66 233 286 433 200 217 684 158 467 7225 21.78

10  Bishnubhog AR-10 13.30 7.00 2.83 247 483 200 242 7.05 146 513 69.25 20.78

11  Basumati AR-11 17.20 6.80 190 358 410 150 273 6.64 1.62 4.67 72.80 18.45
Bhog

12 Chatianaki AR-12 12.80 6.66 250 266 483 233 207 8.69 180 4.13 69.10 17.48
13  Chatianaki-1  AR-13 12.50 6.30 280 225 490 150 3.27 8.87 181 417 70.12 17.89
14 Chinikamini AR-14 12.30 6.00 3.00 200 400 250 1.60 7.84 196 4.67 70.28 18.45
15  Dhobaluchi AR-15 23.40 5.90 290 203 390 250 1.56 6.20 159 4.17 68.30 19.98
16  Dulhabhog AR-16 18.40 5.10 190 268 420 190 221 7.52 1.79 417 68.90 20.45
17  Dholabankoi ~ AR-17 12.40 6.20 3.30 1.88 450 230 1.96 7.29 162 4.67 69.40 21.45
18  Dhanaprasad AR-18 14.50 7.66 216 355 6.00 200 3.00 7.74 129 5.00 68.45 18.96
19  Dubraj AR-19 15.60 8.20 230 357 6.10 200 3.05 1196 196 3.67 72.60 16.48
20  Dulhabhog-1  AR-20 18.90 6.00 250 240 433 216 2.00 8.18 189 3.13 70.29 18.45
21  D.Basumati AR-21 15.60 5.90 210 281 450 180 2.50 7.61 1.69 5.67 68.30 17.45

22 Gangaballi AR-22 11.60 5.90 190 311 420 150 2.80 6.01 143 6.00 69.30 21.45

23  Ganjam local- AR-23 11.80 6.10 290 210 420 230 1.83 7.27 1.73 3.67 71.70 18.74
1

24  Ganjam local- AR-24 13.90 5.90 190 3.11 410 1.60 2.56 7.13 1.74 413 70.70 22.45
2

25  Ganjeikall AR-25 15.50 6.90 330 209 420 310 135 6.26 1.49 6.00 72.90 25.25

26  Gatia AR-26 18.00 6.90 350 197 410 320 1.28 6.27 153 5.67 69.40 245
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27  Heerakani AR-27 11.00 5.90 250 236 450 220 2.05 7.11 158 5.13 68.20 23.78
28 Jaa AR-28 11.60 4.90 200 245 390 150 2.60 5.93 152 5.67 66.50 22.4
29  Jalaka AR-29 14.20 5.10 190 268 410 140 293 6.52 159 6.17 66.37 21.78
30  Jaiphulla AR-30 19.20 5.90 190 311 410 150 2.73 7.42 181 3.13 72.60 17.75
31 Kalajeera AR-31 14.40 5.20 210 248 310 170 1.82 5.27 1.70 3.67 68.50 16.28

32  Kalajauvan AR-32 13.50 5.10 180 283 310 160 1.94 4.90 158 5.33 71.40 20.46
33 Khosakani AR-33 13.90 7.10 310 229 510 250 2.04 7.75 152 5.67 72.60 21.98
34  Kaminibhog-1 AR-34 12.20 6.10 290 210 510 250 2.04 9.28 182 535 72.80 17.48
35  Kaminibhog-2 AR-35 11.90 6.90 250 276 6.10 2.00 3.05 1061 1.74 4.67 72.20 17.24
36  Kalikati AR-36 10.90 8.10 320 253 6.10 250 244 1098 180 5.13 69.60 20.45
37  Kalikati-1 AR-37 11.20 6.20 280 221 550 250 220 9.79 1.78 5.00 68.90 21.14

38 Kanakacham AR-38 12.10 7.10 290 245 410 250 1.64 6.93 1.69 5.67 70.26 21.54
pa
39 Karpurabasa  AR-39 12.30 9.80 2.16 454 7.00 2.00 350 11.13 159 583 7245 20.45

40  Kusumabhog AR-40 17.40 5.90 350 169 420 250 1.68 6.72 1.60 5.67 68.75 21.56
41  Kukudajata AR-41 12.40 6.00 3.00 200 466 233 2.00 7.13 153 6.13 70.54 20.45
42  Krishnabhoga AR-42 13.40 6.90 3.10 223 510 220 232 10.00 196 5.13 69.70 17.45
43  Karpurakrant ~ AR-43 13.60 6.90 230 3.00 420 230 1.83 7.35 1.75 5.67 69.30 21.45
44 Kalajeera-1 AR-44 13.90 7.00 3.00 233 500 200 250 9.00 180 4.67 73.25 16.25
45  Lajakulbadan  AR-45 12.50 6.00 3.00 200 433 216 2.00 7.01 162 4.78 69.58 20.45
46  Mahulakuchi  AR-46 12.10 6.66 250 266 466 200 233 7.83 1.68 6.13 69.47 21.86
47  Manasi-1 AR-47 13.20 7.10 240 296 410 200 2.05 6.52 159 5.67 70.00 20.45
48  Magura AR-48 17.60 4.90 1.80 272 410 150 273 6.23 152 550 68.45 24.56
49  Nuakalajeera  AR-49 11.00 5.10 220 232 310 120 2.58 5.24 169 413 71.30 16.48
50  Nelidhan AR-50 12.30 6.33 250 253 460 200 230 8.23 1.79 4.67 68.95 18.65
51  Neelabati AR-51 14.00 7.33 3.00 244 516 266 194 9.44 1.83 3.67 73.45 15.45
52  Nuadhusura  AR-52 15.90 5.80 190 3.05 410 150 273 8.12 198 4.67 71.40 16.98
53  Nanu AR-53 11.00 6.23 245 254 457 245 1.87 6.95 152 3.67 69.45 24.56
54  Pimpudibasa AR-54 13.30 5.10 220 232 489 218 224 9.78 2.00 450 70.25 15.89

55  Pimpudibasa- AR-55 14.10 6.78 258 263 442 214 207 9.24 2.09 4.67 68.12 15.78
1

56 Ratnasundari AR-56 13.40 4.90 210 233 350 180 194 5.95 170 4.67 71.50 19.78
57  Sujata AR-57 14.10 8.20 210 390 590 180 3.28 9.56 1.62 350 7270 19.45
58  Srimula AR-58 11.10 7.45 285 261 578 245 236 8.84 153 4.67 69.40 24.12
59  Thakurbhog AR-59 12.90 6.10 280 218 520 250 208 9.00 173 2.67 68.70 23.46
60  Tulasiphoola ~ AR-60 12.40 6.10 310 197 420 230 1.83 7.35 175 413 73.45 16.01
61  Thakursuna AR-61 11.50 6.66 250 266 466 233 2.00 7.92 1.70 5.67 69.85 21.58
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62  Sheetabhog  AR-62 10.70 6.20 230 270 550 190 2.89 8.36 152 5.67 68.30 18.65
63  Gopalabhoga AR-63 11.50 6.20 3.10 200 420 250 1.68 7.27 1.73 4.68 71.50 22.36
64  Tulasiphulla AR-64 13.70 6.30 250 252 410 230 1.78 7.71 1.88 4.68 69.70 16.24
65  Bhasumati AR-65 16.90 6.40 340 188 450 250 1.80 9.23 205 4.33 7110 15.86
66 gzragadhulli AR-66 11.80 5.90 290 2.03 390 230 1.70 6.08 156 5.67 72.60 19.65
67  Mugajai AR-67 11.60 5.90 3.10 1.90 410 230 1.78 6.23 152 5.33 71.40 23.56
68  Kalanamak AR-68 20.50 8.00 2.66 3.01 6.16 2.16 2.85 13.06 2.12 354 74.25 15.64
69  Basmati 370 AR-69 20.12 9.58 201 477 6.94 195 356 13.2 190 3.00 71.26 17.85
70  T.Basmati AR-70 20.45 1241 215 5.77 885 192 461 1595 1.80 3.00 7245 15.85
71  Karnal local AR-71 18.15 10.86 2.15 5.05 6.45 135 4.78 13.87 2.15 3.12 70.25 17.98
72 PusaBasmat AR-72 18.90 10.78 1.84 5.86 780 1.28 6.09 1645 2.11 286 74.46 17.54
73 éeetanjali AR-73 19.45 9.12 231 3.95 747 239 3.13 1545 2.07 5.00 72.14 25.25
74 IR8 AR-74 30.30 8.12 261 311 6.54 2.05 3.19 10.98 1.68 210 70.12 19.78
75 IR36 AR-75 22.30 9.64 2.48 3.89 6.84 184 3.72 11.65 1.70 2.00 69.45 22.45
76 IR64 AR-76 26.30 9.72 248 392 6.74 181 3.72 11.37 169 2.00 68.95 224
77 Swarna AR-77 30.12 5.45 215 253 395 198 1.99 6.12 155 2.00 73.24 21.45
78 Pratikshya AR-78 31.25 7.12 2.78 2.56 6.12 2.14 2.86 8.14 1.33 2.00 7254 19.45
Mean
15.13 6.76 252 277 490 2.08 245 8.40 1.71 454 70.39 19.86
Max
31.25 1241 350 5.86 885 3.20 6.09 16.45 2.15 6.17 74.46 25.25
- 10.70 4.90 1.80 1.69 3.10 1.20 1.28 4.90 129 2.00 61.70 15.45
> 4.55 1.45 048 083 110 0.39 0.78 241 019 109 2.03 2.59
CV% 18.9 225 186 11.0 24.0
30.04 2148 7 29.87 0 6 3198 2871 1 0 2.89 13.07
Se
0.51 0.16 0.05 0.09 0.12 0.04 0.09 0.27 0.02 0.12 0.23 0.29
N.B. GL = Grain length; GB = Grain breadth; G-L/B = Grain length/breadth ratio; 100GW = 1000 Seed. Weight; KL = Kernel length; KB =

Kernel breadth; K-L/B = Kernel length/breadth, KLAC = Kennel length after cooking; KER = Kernel elongation ratio; ASV = Alkali spreading

value; Amy % = Amylose percentage.

regard to good quality and optimum yield potential (Table
4).

On the basis of cluster analyses, it was observed that the
variety like ‘Basmati-370’ ‘Kalanamak’, ‘Taraori Basumati’
and ‘Pusa Basumati-1’ were making one cluster (Figure
1). All these varieties are evolved ‘Basumati’ categories.
All the International check varieties like ‘IR 36, ‘IR 64,
‘Swarna’, ‘IR 8 and ‘Pratikshya’ were also in same
clusters with regard to morphological, kernel elongation
ratio, alkali spreading value and amylose percentage
characteristics. Similarly, the rice genotypes such as

‘Kaminibhog-1’ & ‘Kaminibhog-2’ were in one cluster and
collected from same villages of Odisha. On the basis of
agro-morphological traits analysis, it was indicated that
the variety ‘Acharmati’ had 21% similarity with other 60
aromatic rice genotypes (Figure 1).

Pearson's correlation coefficient was computed among
12 quantitative traits and 7 agro-mophological traits
among 78 varieties of aromatic rice/landraces was placed
in Table 5a-b. Plant height was highly significant and
positively correlated with most of traits such as days to
flowering, number of grains per panicle, yield of plant and
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Table 4. Agronomic attributes of the variety collected from different farmer’s fields.

Characters Value Name of genotypes/landraces
Grain yield (%) > Basumatidhan, Dubraj, Geetanjali, IR36, IR64, IR8, Kalajeera, Kalikati,
26.0g/ha Kalikati-1, Kaminibhog-1, Karnal local, Karpurakranti, Khosakani, Nuakalajeera,
Pimpudibasa, Pimpudibasa-1, Pratikshya, Pusa Basmati 1, Swarna, Taraori
Basmati,
Fertility percentage > Badsahbhog, Basnaparijat, Bishnubhog, Dubraj, Geetanjali, IR36, IR64,
90.0 % IR8, Jalaka, Kalajauvan, Kalajeera, Kaminibhog-1, Nelidhan, Nuakalajeera,
Pimpudibasa-1, Pusa Basmati 1, Ratnasundari, Swarna, Thakurbhog
Panicle number / > Geetanjali, IR36, IR64, IR8, Kalajeera, Kaminibhog-1, Karnal local,
plant 10 Nelidhan, Nuadhusura, Pimpudibasa, Pimpudibasa-1, Pratikshya, Pusa Basmati 1,
Swarna
Panicle length > Chatianaki, Chatianaki-1, Chinikamini, Dholabankoi, Dubraj, Geetanjali,
26.0 cm IR36, IR64, IR8, Kalajauvan, Kalajeera, Kalikati-1, Kaminibhog-1, Karpurabasa,
Nuakalajeera, Pimpudibasa, Pusa Basmati 1, Taraori Basmati, Thakurbhog,
Number of > Achanmati , Bishnubhog, Dubraj, Ganjeikalli, Heerakani, IR36, IR64, IR8,
grains/panicle 160 Kalikati, Khosakani, Nanu, Neelabati, Nelidhan, Pimpudibasa, Pratikshya,
Ratnasundari, Saragadhulli, Swarna, Thakursuna, Tulasiphoola,
1000 grain weight. > Basmati 370, Dhobaluchi, IR36, IR64, IR8, Kalanamak, Pratikshya,
20.0¢ Swarna, Taraori Basmati,
Grain length (GL) > Acharmati, Baranamgomati, Basmati 370, Bishnubhog, Dhanaprasad,
7 mm Dubraj, Geetanjali, IR36, IR64, IR8, Kalajeera-1, Kalanamak, Kalikati,
Kanakachampa, Karnal local, Karpurabasa, Khosakani, Manasi-1, Neelabati,
Pratikshya, Pusa Basmati 1, Srimula, Sujata, Taraori Basmati
Grain breadth (GB) < Basnasapuri, Basumati , Basumati Bhog, Dulhabhog , Gangaballi,
2 mm Ganjam local-2 , Jaiphulla, Jalaka, Kalajauvan, Magura, Nuadhusura, Pusa
Basmati 1
Grain length/breadth > Dhanaprasad, Basmati 370, Basumati Bhog , Dubraj, Geetanjali, IR36,
(G-L/B) 3.5 mm IR64, Karnal local, Karpurabasa, Pusa Basmati 1, Sujata, Taraori Basmati
Kernel length (KL) > Basmati 370, Dhanaprasad, Dubraj, Geetanjali, IR36, IR64, IRS,
6 mm Kalanamak, Kalikati, Kaminibhog-2, Karnal local, Karpurabasa, Pratikshya, Pusa
Basmati 1, Taraori Basmati
Kernel breadth (KB) < Basumati Bhog , Chatianaki-1, Danger Basumati, Gangaballi, Ganjam
1.8 mm local-2 , Jaiphulla, Jala, Jalaka, Kalajauvan, Kalajeera, Karnal local, Magura,
Nuadhusura, Nuakalajeera, Pusa Basmati 1, Ratnasundari, Sujata
Kernel length/breadth > Dhanaprasad, Basmati 370, Chatianaki-1, Dubraj, Geetanjali, IR36,
(K-L/B) 3mm IR64, IR8, Kaminibhog-2, Karnal local, Karpurabasa, Pusa Basmati 1, Sujata,
Taraori Basmati,
Kernel length after > Basmati 370, Bhasumati (P), Dubraj, Geetanjali, IR36, IR64, IRS,
cooking (KLAC) 9mm Kalajeera-1, Kalanamak, Kalikati, Kalikati-1, Kaminibhog-1, Kaminibhog-2,
Karnal local, Karpurabasa, Krishnabhoga, Neelabati, Pimpudibasa ,
Pimpudibasa-1, Pusa Basmati 1, Sujata, Taraori Basmati, Thakurbhog,
Kernel elongation > , Basmati 370, Bhasumati (P), Chatianaki, Chatianaki-1, Chinikamini,
ratio (KER) 1.80 Dubraj, Dulhabhog-1, Geetanjali, Jaiphulla, Kalajeera-1, Kalanamak, Kalikati,
Kaminibhog-1, Karnal local, Krishnabhoga, Neelabati, Nuadhusura, Pimpudibasa
, Pimpudibasa-1, Pusa Basmati 1, Taraori Basmati, Tulasiphulla
Alkali spreading 3 Basmati 370, Chatianaki, Dubraj, Dulhabhog-1, Ganjam local-1,
value (ASV) -4.25 Ganjam local-2 , Jaiphulla, Kalajeera, Kalanamak, Nanu, Neelabati,
Nuakalajeera, Sujata, Taraori Basmati, Tulasiphoola,
Amylose percentage < Taraori Basmati, Basmati 370, , Bhasumati (P), Chatianaki, Chatianaki-
(AMY %) 18% 1, , Danger Basumati, Dubraj, Jaiphulla,, Kalajeera, Kalajeera-1, Kalanamak,

Kaminibhog-1, , Kaminibhog-2, Karnal local, , Krishnabhoga, Neelabati,
Nuadhusura, Nuakalajeera, Pimpudibasa , Pimpudibasa-1, Pusa Basmati 1, ,
Tulasiphoola, Tulasiphulla
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Fg-1. Similarity Coeffident duster analysis by using agromorphological
characteristics of 78 rice genotypes/landrace of Eastern india

panicle length. Yield of plant had highly significant and
positively correlated with plant height and number of
panicles and also significant with days to flowering.
Amylose has a greater effect on the processing
properties and eating quality. Amylose is directly
correlated to hardness, whiteness and dullness of cooked

rice and volume expansion and water absorption during
cooking. Varieties with low amylose content have a soft
and sticky cooked texture while those with high amylose
content have flaky and hard texture. The amylose content
is negative correlated with slenderness (kernel length).
Kernel elongation ratio has also positive correlation with
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Table 5a. Correlation of different physical and cooking quality characteristics of aromatic indigenous rice genotypes.

1000GW GL GB G-L/B KL KB K-L./B KLAC KER ASV STARCH AMY%
GL 0.354 1.000 0.005 0.785 0.889 -0.027 0.735 0.844 0.266 -0.113 0.314 -0.043
GB -0.046 0.005 1.000 -0.599 -0.042 0.743 -0.448 -0.051 -0.009 -0.060 0.151 -0.016
G-L/B 0.296 0.785 -0.599 1.000 0.718 -0.481 0.870 0.697 0.224 -0.035 0.172 -0.033
KL 0.356 0.889 -0.042 0.718 1.000 -0.028 0.768 0.912 0.228 -0.126 0.222 -0.035
KB -0.098 -0.027 0.743 -0.481 -0.028 1.000 -0.610 -0.057 -0.050 -0.065 0.073 0.112
K-L./B 0.333 0.735 -0.448 0.870 0.768 -0.610 1.000 0.749 0.253 -0.026 0.154 -0.086
KLAC 0.317 0.844 -0.051 0.697 0912 -0.057 0.749 1.000 0.600 -0.102 0.291 -0.072
KER 0.065 0.266 -0.009 0.224 0.228 -0.050 0.253 0.600 1.000 -0.031 0.240 -0.117
ASV -0.225 -0.113 -0.060 -0.035 -0.126 -0.065 -0.026 -0.102 -0.031 1.000 -0.184 -0.053
STARCH 0.223 0.314 0.151 0.172 0.222 0.073 0.154 0.291 0.240 -0.184 1.000 -0.055
AMY% -0.103 -0.043 -0.016 -0.033 -0.035 0.112 -0.086 -0.072 -0.117 -0.053 -0.055 1.000
GL = Grain length; GB = Grain breadth; G-L/B = Grain length/breadth ratio; 100GW = 1000 Seed. Weight; KL = Kernel length; KB = Kernel

Breadth ;K-L/B = Kernel length/breadth; KLAC = Kennel length after cooking; KER = Kernel elongation ratio; ASV = Alkali spreading value; Amy %

= Amylose percentage.

Table 5b. Correlation of different agronomic characteristics of aromatic indigenous rice genotypes.

Plant Panicle No of Fertle grains Fertile .
0,
Characters iljc?v}\llseri n o 50% Height length panicles/ per grain (YI/ef‘llgl)
9 (cm) (cm) plant panicle %) q
0.166 1.000 0.207 -0.373 -0.193 -0.162 -
Plant Height (cm) 0.551
. 0.031 0.207 1.000 0.230 0.169 -0.028 0.157
Panicle length (cm)
No of panicles/plant 0.135 -0.373 0.230 1.000 0.375 0.221 0.754
Fertle — grains  per 55, -0.193 0.169 0.375 1.000 0.524 0.432
panicle
Fertile grain (%) 0.053 -0.162 -0.028 0.221 0.524 1.000 0.247
-0.051 -0.551 0.157 0.754 0.432 0.247 1.000

Yield (g/ha)

amylose content. Alkali spreading value, which is an
indirect measure of gelatinization temperature, showed a
negative association with amylose and starch content.

DISCUSSION

Genetic assessment of germplasm is an important step
for crop improvement program (Garris et al.,, 2005;
Choudhury et al., 2013). Genetic diversity has been
utilized and preserved partially during the process of
domestication and cultivation; not even 15 percent of
potential genetic diversity has been utilized in case of
crop plants (FAO, 2002). Large number of valuable allelic
having great economic importance is still unutilized.
Genetic improvement of rice can be done through
introgression of valuable genes/genomic regions from
wild progenitors/ landraces/traditional varieties which are

presently grown in Eastern parts of India, one of the
major domestication centers of rice. Some landraces and
traditional varieties had been under cultivation by farmers
since few decades, usually on the basis of practices
inherited from their forefathers and easy availability of
seeds. During the survey, the data indicate that the
traditional varieties/landraces are preferred by the
farmers due to their good taste, impressive cooking
qualities and suitability for cultivation in particular agro-
climatic regions. The genotypes like ‘Kalajeera’,
‘Kaminibhog-1’, ‘Kaminibhog-2’, ‘Bishnubhog’,
‘Tulasiphulla’, ‘Krishnabhoga’ and ‘Karpurakranti’ are well
known to farmers because of their tolerance to drought
prone environments and aroma. Surveys for aromatic rice
varieties revealed that the some of the indigenous
varieties/landraces had late maturity hence they require
prolonged and consistent water supply. Many aromatic
rice varieties/landraces were grown in hilly regions having
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lower temperature, typical soil conditions and moisture
with high aroma. In particularly, the three districts of
Odisha (Koraput, Bolangir and Kalahandi were taken as
the niche areas for aromatic rice cultivation.

In the present study showed that the traditional
Basmati and a short grain aromatic rice varieties were
collected and cultivated in the farmers field along with
International check varieties by using both chemical
fertilizers (Urea, Nitrogen, potassium and phosphorous)
as well as traditional manures (Cow-dung, Vermi-
compost) for production and productivity. The aroma of
aromatic rice became reduced when chemical fertilizers
used in farmers field. Suwanarit et al. (1996) reported
that the aroma and other physico-chemical characters
were adversely affected by the application of nitrogen. On
the morphological analysis, it was observed that the
variety like ‘Basmati-370’ ‘Kalanamak’, ‘Taraori
Basumati’ and ‘Pusa Basumati-1" were making one
cluster. The length and breadth of grains, grain length
/breadth ratio, kernel length after cooking and kernel
elongation ratio were very close with each other as
compare with other traditional ‘Basumati’. All the
International check varieties like ‘IR 36’, ‘IR 64’, ‘Swarna’,
‘IR 8" and ‘Pratikshya’ were in same clusters with regard
to morphological, kernel elongation ratio, alkali spreading
value and amylose percentage characteristics. The
higher alkali spreading value (ASV) was ranged from 2 to
7.0. The starch content varied from 61.70 to 74.46.
Vanaja and Babu (2003) reported that the quality and
guantity of starch and gelatinization temperature strongly
influence the cooking quality. The gelatinization
temperature affects the water uptake, volume expansion
ratio and linear kernel elongation (Vanaja and Babu,
2003). Juliano (1993) indicated that the amylose content
is the major factor for eating quality. It determines the
hardness or stickiness of cooked rice, cohesiveness,
tenderness, colour of cooked rice. It is an indicator of
volume expansion and water absorption during cooking
as reported by Deyner et al., (2001). Hien et al. (2007)
reported that the morphological traits were useful for
preliminary evaluation and used as general approach for
assessing genetic diversity among aromatic rice cultivars.
Considering the extent of variation in panicle length,
fertile grains per panicle, grain morphology and yield
performance in the present study can be used for
assessment of diversity.

Cluster analysis of rice based on agro-morphological
characteristics was reported by many researchers
(Ghalain, 2006; Hien et al., 2007; Naik et al., 2006;
Mathure et al., 2010, 2011; Sarawgi et al., 2012).
Sarawgi and Bhisne (2007) reported that the separation
of ‘Kalanamak’, ‘Pimpudibasa’ from Basmati types, while
‘Basmati-370’ further separated from ‘Taraori Basmati’
and ‘Pusa Basmati-1’ on the basis of agro-morphological
and quality characters. The present study showed that the
varieties like ‘Kalanamak’ and ‘Basumati-370’ are in same
cluster on the basis of agronomical and quality
characteristics. ‘Taraori Basumati’, ‘Pusa Basumati-1’
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and ‘Karnal local’ were in same clusters on the basis of
agronomical characteristics. Pearson’s  correlation
coefficients analysis showed a significant positive
association of kernel length with length/breadth ratio,
grain length, kernel elongation ratio and negative
association with kernel breadth, alkali spreading value
and amylose percentage. The kernel I/b ratio was found
positively associated with grain length and kernel length.
Among the agronomic traits, plant height exhibited
significant positive correlation with length of panicle and
negative correlation with number of panicles/plant, fertile
grains per panicle and fertile grains percentage. Positive
association of grain yield with productive tillers/plant was
also studied by (Meenakshi et al., 1999). The kernel
length/breadth ratio was found to be positively associated
with grain length/breadth and negatively associated with
kernel and grain breadth. Kibria et al. (2008) reported that
there were negative correlation between aroma and
grains per panicle as well as grain yield. However, the
present result indicate that grain yield has positive
correlation with panicle length, number of panicles/plant,
fertile grain per panicle, percentage of fertile grain and
negative correlation with plant height. Total grain per
panicle also exhibited a positive effect and correlation
coefficient with grain yield per plant. Similar observation
was reported by Kim et al., (1999). Further, Golam et al.
(2011) reported that the number of fertile tillers,
grains/panicle, and fertile grain per panicle has the
positive contribution to grain yield. They also reported
that the yield contributing characters have used as
potential breeding materials (Chakrabarty et al., 2012).

In conclusion, the present study indicates that Eastern
Part of India particularly Odisha and Chhattisgarh
represents the massive diversity of aromatic rice
germplasm  including landraces.  Morphophysical,
biochemical and cooking characteristics were evaluated
for 78 aromatic rice genotypes/landraces including
International Check Varieties, traditional Basumati and
evolved Basumati grown in the different agroclimatic
regions of Odisha. Among the varieties, traditionally
aromatic and evolved Basumati varieties of rice showed
good morpho-physical and biochemical characteristics.
The properties like kernel length after cooking was
maximum in the genotypes like ‘Dubaraj’, ‘Kalikati 1’ & 2,
‘Krishnabhog’, ‘Kalanama’k, ‘Toria Basumati’, ‘Basumati’,
‘ Pusa Basumati 1’, ‘Geetanjali’ as compare with
International Check Varieties. The maximum amylose
percentage value ( ~ 25%) was observed in the aromatic
rice varieties like ‘Geetanjali’, ‘Magura’ and ‘Ganjeikalli’.
The study revealed that some of the aromatic rice
varieties were with high grain quality, panicle length,
fertile grains per panicle, number of panicles per plant,
fertile grain percentage and yield performance were good
source of valuable germplasm for breeding. The
indigenous aromatic rice genotypes like ‘Bishnubhog’
‘Nuakalajeera’ and ‘Pimpudibasa-1’, ‘Thakurbhog’,
‘Kaminibhog-1’, Kalajauvan’, ‘Kalajerra’, ‘Jalaka’, ‘Dubraj’,
‘Basnaparijat’, ‘Badsahbhog’ showed high fertile grain
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with high abiotic stress tolerance suitable for aromatic
rice breeding.
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