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Abstract

Adaptations to different habitat have shaped the rice landraces into distinct ecotypes with special
characteristics. Elucidation of those differences both phenotypically and genotypically is required for the
proper categorization of rice germplasms and for choosing the base population in various breeding
programs. Preservation of landraces with special adaptive trait and typical end uses will help in the
sustenance of the Indian agrarian system.
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Introduction

As a consequence of adaptations to different habitats, extensive ecological, morphological and
physiological variation exists within O. sativa resulting in about 120,000 different, named
germplasms [ ranging from traditional rice landraces ! preserved by indigenous farmers to
the commercially bred cultivars developed during the green revolution. Due to the influence of
agro-ecological factors and consumer quality preferences of individual cultures and societies,
landraces are usually more genetically and physically diverse than commercially bred cultivars
B3l India is home to many such landraces. Information generated from studies on the genetic
diversity of these landraces help in the selection of parents for hybridization programs, because
crop improvement depends upon the inherent variability in the base population . Variations
observed in the phenotypic traits are reliable measures of genetic diversity within the rice
landraces. Differences in the grain and kernel morphological traits like length and breadth,
length/breadth ratios, cooked kernel elongation, kernel elongation ratio and quality traits like
alkali spreading value, amylose content and aroma are significant enough to segregate the
landraces into various ecotypes. Improving these traits are vital milestones in rice breeding
because grain size, grain shape, aroma and cooking characteristics determine the price of rice
in the market B, Traits like grain and kernel shape and size are strongly influenced by
consumer preference in the international market. A long, slender grain is preferred by
consumers in India, Pakistan, Afghanistan, Iran and the USA, whereas consumers in Japan,
Korea, and Northern China prefer a rice grain that is short and round 1. Apart from the genetic
make-up, traits like aroma are strongly influenced by the environment [, This study explores
the diversity in 9 grain and kernel dimensional traits and three quality traits of a set of rice
landraces collected from West Bengal and the North Eastern States.

Materials and methods

Plant Materials

A total of 89 rice germplasms including 81 rice landraces and 8 check germplasms were
collected from various rice research stations in India. The landraces were divided into 4
categories; namely 25 aromatic landraces from West Bengal, 30 non-aromatic landraces from
West Bengal, 26 accessions from the North Eastern States which included 6 aromatic and 6
non-aromatic landraces from Assam, 10 non-aromatic landraces from Nagaland, 3 non-
aromatic landraces from Mizoram and 1 landrace from Manipur. The check germplasms
included 2 basmati accessions and 6 high yielding varieties. The details of each rice accession
along with the measurement of various traits are given in Table 1.

Measurement of phenotypic and qualitative traits

Twelve traits, 9 phenotypic traits (grain and kernel dimensional traits) and 3 quality traits were
measured. The nine grain and kernel dimensional traits were grain length (GL), grain breadth
(GB), grain length/breadth (G-L/B), 100 grain weight (100 GW), kernel length (KL),
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kernel breadth (KB), kernel length/breadth (K-L/B), kernel
length after cooking (KLAC) and kernel elongation ratio
(KER). The three quality traits were alkali spreading value
(ASV), on a scale of 1 to 7 according to the method of Little
et al. [ amylose percentage (AMY %) according to the
method of Jennings ¥ and aroma (ARO) in a scale of 0 to 3
according to the method of Sood and Siddiq . Length and
breadth of grains of both the uncooked and cooked kernels
were measured with the help of a stage-micrometre and an
eye-piece graticule under a dissecting microscope (Olympus).
The average length of the cooked kernels (KLAC) was
divided by the average length of uncooked kernels (KL) and
to obtain kernel elongation ratio. The kernels of the rice in our
collection were classified into different kernel types and
shapes according to the Standard Evaluation System (SES,
IRRI) 09 (Table 1). For 100 grain weight (100GW) three
replications of one hundred fully developed and well-filled
grains were selected, weighed, and the average weight was
recorded. Alkali spreading value, an indicator of the
gelatinization temperature of the rice starch, was determined
according to the method of Little et al. ! Apparent amylose
content of the rice kernels was determined using the protocol
given by Jennings et al. [

Analysis of variance (ANOVA)

The data for the 11 phenotypic traits were analyzed
statistically for the difference in means through ANOVA
using the software SPSS 10.0.

Results

The mean values of the grain and kernel traits and the mean
values of the qualitative characters are tabulated in Table 1.
The maximum and minimum values of each trait are tabulated
in Table 2. From Table 2 it can be inferred that West Bengal
aromatic landrace Kaminibhog have the shortest grains and
Taraori Basmati have the longest grains. The West Bengal
aromatic landrace Tulsibhog have the lightest grains with a
100-grain weight of 0.95 gram, and the grains of West Bengal
non-aromatic landrace Bangladeshi patnai are the heaviest.
Kaminibhog has the shortest kernel length whereas West
Bengal non-aromatic landrace Parbol have the longest
kernels. Cooked kernel length is the shortest for Kaminibhog
whereas Pusa Basmati 1 has the longest cooked kernels. The

alkali spreading value (ASV) of the aromatic landraces from
West Bengal ranged from 2 to 3.5 whereas for the non-
aromatic landraces the ASV varied between 2 to 7. The ASV
for the landraces from the North East Indian states was mostly
6 or 7 with Aijong from Assam being an exception with an
ASV of 1. The ASV for the high yielding varieties was 2. The
amylose content of most of the West Bengal aromatic
landraces was low whereas for the non-aromatic landraces
this trait varied between low to high. The amylose content of
the North Eastern landraces, the high yielding varieties and
the Basmati varied from very low to intermediate. Among the
aromatic landraces, the aroma level of the West Bengal
landrace Gobindobhog was at par with the aroma level of
Pusa Basmati 1. From the ANOVA table (Table 3) it can be
seen that the observed values of the phenotypic traits and the
qualitative characters are significantly different among the
rice landraces under study, both at 5% and 1% level of
significance.

Discussion

According to the observations made during this study, it was
found that the aromatic rice landraces from West Bengal have
smaller grain and kernel length than the basmati genotypes.
The West Bengal aromatic rice are more rounded (G L/B and
K L/B ratio low), have lesser kernel elongation after cooking,
and except Gobindobhog, the rest have far less aroma than the
evolved basmati genotypes. The basmati genotypes, on the
other hand, have extra-long grain and kernel, and they are also
more slender in shape (G L/B and K L/B ratio high). The
alkali spreading value (ASV) is inversely proportional to the
gelling temperature of rice starch, and it is also a measure of
cooking time . Hence more the ASV, lower the gelling
temperature and lesser the cooking time. Therefore landraces
with higher ASV of 6 or 7, like Marichsail or Buhrimtui, will
cook faster than the other landraces like Bahurupi or Kelas
which have an ASV of 2. The trait amylose content (measured
in percentage) is directly proportional to the stickiness of
cooked rice kernels [, Hence stickiness of rice kernels will
increase with the increase in amylose percentage. So
landraces with high amylose like Talmari will be very sticky,
and landraces with low amylose like Kalo Boro Dhan will be
less sticky.

Table 1: Details of the rice accessions along with mean values of grain and kernel phenotypic and quality characters and their categorization

Aromatic landraces from West Bengal
100 K AMY|AMY ARO
Genotypes Source GL |GB|G-L/B GW KL TYPE KB |K-L/B| KS |KLAC| KER ASV % |CAT ARO CAT
Badshahbhog RRS, Chinsurah |6.78|2.33| 2.91 112 [4.78] S 1.93 | 2.48 M 9.32 | 1.95 2.67 1931 L |1.33] FS
Chinikamini 1 RRS, Chinsurah |5.87|2.7| 2.17 1.22 [407] S 2.25 | 1.81 R 8.17 | 2.01 3.67 195| L |267| MS
Chinikamini 2 RRS, Chinsurah [8.63|2.49| 3.47 187 [6.07] M 1.94 | 3.13 S 10.7 | 1.76 2.33 218| | |133]| FS
Danaguri RRS, Chinsurah [6.38]2.24| 2.85 1.01 [458] S 1.85 | 2.48 M 785 | 1.72 3.67 154 | L 1 M
Gobindobhog 1 RRS, Chinsurah |6.13|2.18| 2.81 1.03 [452] S 1.85 | 2.45 M 8.4 1.86 2.67 1539 L 3 S
Gobindobhog 2 | RRS, Sekhampur |6.38(2.18| 2.93 113 [4.61] S 1.85 | 2.49 M 8.17 | 1.77 2.67 1533 L 3 S
Gopalbhog SARF, Kashipur [6.51|2.16] 3.02 1.06 |[465 S 1.87 | 2.48 M 8.68 | 1.87 3 21.43| | |133| FS
Kalogobindobhog ATC, Fulia  [8.09(2.01] 4.03 097 |574] M 1.88 | 3.05 R 101 | 1.76 2.67 16.86| L 1 M
Kalojira ATC, Fulia  |6.66(2.97| 2.24 135 [437] S 2.18 | 2.01 B 717 | 1.64 2.33 212 | 2 | MS
Kalonunia SARF, Kashipur [7.55(2.26] 3.34 133 |5.23] S 1.87 | 2.79 M 8.54 | 1.63 3 204 1 [167]| FS
Kaminibhog SARF, Kashipur |5.82(2.75| 2.12 146 [433] S 245 | 1.77 R 7.72 | 153 3 21.03] | |133| FS
Katarihog RRS, Chinsurah [7.99(2.23| 3.58 141 |[5.64] M 1.89 | 2.99 M 10.6 | 1.88 3 1542 L |133]| FS
Khasdhan RRS, Chinsurah |6.47|2.24| 2.89 096 464 S 1.88 | 2.46 M 8.36 1.8 3 19 L 2 | MS
Lilabati RRS, Chinsurah [7.01[2.65| 2.65 165 |[5.11] S 22 | 2.32 B 8.63 | 1.69 2.67 167 L [167]| FS
Mohanbhog ATC, Fulia  |5.86[2.25| 2.6 111 [4.18] S 1.86 | 2.25 B 8.17 | 1.96 2.67 1662 L |167] FS
Narayan bhog ATC, Fulia  [8.94[2.24| 4 14 16.88] L 1.97 | 3.49 S 7.76 | 1.65 3 17.49| L 1 M
Narayan purna ATC, Fulia 6.69| 2.3 | 2.91 135 |4.14| S 2.23 | 1.86 R 11.3 | 1.62 2.33 109 L |133| FS
NC 324 RRS, Chinsurah |7.55|2.27| 3.33 131 |558] M 1.87 | 2.98 M 10.2 | 1.83 2.33 193] L |133] FS
NC 365 RRS, Chinsurah |9.2 [2.42| 3.81 181 [6.34] M 1.95 | 3.25 S 7.4 1.17 2.33 183 | L |167| FS
Radhunipgol 1 RRS, Chinsurah |5.94/2.33| 2.55 1.06 [444] S 1.92 | 2.32 B 9.04 | 2.04 3.33 146 | L |167] FS
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Radhunipgol 2 RRS, Chinsurah [5.85[2.23| 2.63 1.02 428 S 196 | 2.18 B 8.81 | 2.06 3.67 13.8 L [167]| FS
Radhatilak RRS, Chinsurah [6.66(2.28| 2.91 113 |4.67| S 1.88 | 2.49 M 7.9 1.69 2.67 14.3 L |1.67]| FS
Tulaipanji RRS, Sekhampur |7.85|2.26| 3.47 139 |5.73] S 192 | 2.98 M 10.8 | 1.88 2.67 17.1 L 2 MS
Tulsibhog RRS, Sekhampur |6.75(2.21| 3.06 0.95 (432 S 1.87 | 2.31 B 7.85 | 1.82 2.67 2047| | 1 M

Tulsimanjari ATC, Fulia 6.57(2.17| 3.02 126 |4.65| S 1.87 | 2.49 M 8.13 | 1.75 3.33 16.6 L 1 M

Non Aromatic landraces from West Bengal
K AMY |AMY ARO
Genotypes Source GL |GB|G-L/B|100 GW | KL TYPE KB K-L/B KS |KLAC|KER|ASV % |CAT ARO CAT
Asitkalma ATC, Fulia 9.52|2.15| 4.44 175 |6.71] L 2.21 3.04 S 7.21 |107| 3 |20.7 | 0 N
Bangladeshi patnai ATC Fulia 10.7]3.34| 3.21 2 7.25| EL | 2.23 3.26 M 84 |116| 3 | 274 | 0 N
Bahurupi ATC Fulia 11.8(3.41| 3.45 3.37 (104 EL | 2.81 3.69 M 116 [112| 2 | 25.1 | 0 N

Bangalakshmi ATC Fulia 11.4|3.35| 3.4 247 |104| EL | 2.75 3.78 S 11.1 |1.07| 3 | 28.7 | 0 N
Bhasamanik ATC Fulia 11.6{3.38| 3.44 2.3 |10.7] EL | 2.58 4.16 S 114 [1.07| 3 | 25.1 | 0 N

Chamarmani ATC, Fulia 10.7]3.34| 3.21 2 7.25| EL | 2.23 3.26 M 84 |116| 3 | 274 | 0 N
Dudherswar SARF, Kashipur |9.3]2.22] 4.2 1.7 (651 M 1.84 3.54 S 11.49 | 1.77 (2.33|18.09| L 0 N
Hatipanjra RRS, Chinsurah [8.68|2.32| 3.75 1.69 [6.33] M | 1.92 3.3 S 115 |1.82[2.67]|16.75] L 0 N
Heerasail RRS, Chinsurah |8.3 |2.69| 3.08 225 |6.67] L 2.25 2.96 M 763 |1.14] 3 | 288 | 0 N
Kalisankar ATC, Fulia 6.4 |2.27| 2.82 223 [435] S 1.95 4.35 M 6.3 |145| 3 |25.33] | 0 N
Kalopahar RRS, Chinsurah [11.1|3.08| 3.6 19 |[10.1] EL | 2.36 4.27 S 106 [1.06| 3 |305| H 0 N

Kelas ATC, Fulia 8.05(3.22| 25 253 [6.06] M 2.7 2.25 M 776 [1.28| 2 |26.1 | 0 N
Kerala sundari ATC, Fulia 8.87|2.99| 2.97 217 16.86] L 2.06 3.33 M 772 112 3 | 231 | 0 N
Katki ATC, Fulia 9.32| 3 3.1 187 16.96| L 2.62 2.66 M 767 | 1.1 ] 3 |20.1 | 0 N
Kele ATC, Fulia 10.5(3.38| 3.11 207 [9.36] EL | 2.46 3.81 S 10.1 [1.08| 3 | 241 | 0 N
Khandagiri RRS, Chinsurah 8.3 3.7 | 2.24 3.01 |[555 M 291 1.91 M 598 [1.08]| 2 |243 | 0 N
Lakshmansail RRS, Chinsurah [10.1(3.12| 3.23 1.7 [7.98] EL | 2.01 4.05 S 8.58 |1.08[3.67|382| H 0 N
Latasail RRS, Chinsurah [10.7|2.43| 4.4 2.23 [8.29] EL | 211 3.93 S 114 |138| 3 [|27.87] | 0 N
Madina SARF, Kashipur |10.8]2.56| 2.72 197 1|8.01] EL | 2.08 2.23 M 113 |1.97| 3 | 238 | 0 N
Mahsuri RRS, Chinsurah [11.9|2.71| 4.39 2.98 [8.28| EL | 2.33 3.55 S 112 |136| 3 [268]| | 0 N
Marichsail SARF, Kashipur |10.7|3.43| 3.11 177 |9.74] EL 2.4 4.05 S 107 | 11| 3 |332| H 0 N
Metedhan SARF, Kashipur |6.54|2.58| 2.77 203 [4.83] S 2.16 2.25 M 6.53 |1.35| 7 [19.63] L 0 N
Mugai SARF, Kashipur |7.88|3.33] 2.36 15 |[7.25] EL | 2.82 2.57 M 758 [1.05]| 3 | 283 | 0 N
Paizam ATC, Fulia 7.912.57| 3.08 1 554 M 2.13 2.59 M 6.3 |167| 6 |16.5 L 0 N
Para ATC, Fulia  |8.28|3.36| 2.47 2.61 |7.67| EL | 2.68 2.86 M 6.44 [084| 2 |332]| H 0 N
Parbol ATC, Fulia 11.6|3.46| 3.36 243 |10.7| EL | 254 4.21 S 113 [1.06| 2 | 323 | H 0 N
Raghusail RRS, Chinsurah [8.01[2.68| 2.61 153 |5.98] M 2.28 2.17 M 881 |147| 4 |31.93| H 0 N
Raniakanda ATC, Fulia 11.6|3.48| 3.34 257 |10.6] EL | 2.58 411 S 116 | 1.1 | 2 | 20.2 | 0 N
Raspanjar RRS, Chinsurah [9.49(3.31| 2.87 33 1693 L 2.76 2.52 M 9.95 | 144 | 2 | 231 | 0 N
Sadashankar RRS, Chinsurah | 11 |3.39| 3.25 1.9 |10.1] EL | 2.37 4.26 S 112 |111(233]302| H 0 N
Talmari RRS, Chinsurah | 8.5 [3.08] 2.76 1.86 |7.64] EL 2.8 2.73 M 6.99 |091]| 3 |345| H 0 N
North East Indian Genotypes

100 K AMY |AMY ARO

Genotypes Source GL GB | G-L/B oW KL TYPE KB [K-L/B| KS |KLAC|KER|ASV % |CAT ARO CAT
Aijong AAU 9.16 2.19 418 |1.67| 6.87 L 1.96 3.5 S 1168 | 1.7 | 1 |[215 0 N
Biroi dhan NBPGR, Umiam 9.28 3.03 3.07 [1.77] 6.79 L 2.26 | 3.01 S 115 [169| 7 | 16.7 L |033] F
Bhog joha NBPGR, Umiam 8.08 3.06 2.64 |[1.77| 5.71 M 241 | 2.37 M 11 192 4 |27.7 | 0.33| N
Bhu NBPGR, Umiam 8.94 3.09 2.89 |1.63| 6.55 M 2.34 2.8 M 108 |1.64| 6 | 28.3 | 0 F
Boro Chhaiyamora AAU 9.19 2.65 347 |[1.67] 7.32 L 2.26 3 S 1193 |1163| 3 | 235 | 0 N
Buhrimtui NBPGR, Umiam 7.93 3.01 2.63 [1.87| 6.02 M 231 | 2.61 M 115 [191| 7 | 176 L 0 N
Desi Dhan NBPGR, Umiam 8.11 2.85 2.84 [2.07| 5.8 M 2.2 2.63 M 109 [188| 7 ]20.9 | 0 N
1C524502 NBPGR, Umiam | 10.5 3.28 3.21 2 1822 | EL | 294 | 279 M 123 | 15| 5 [224 ] | 0 N
1C-524507 NBPGR, Umiam 10.5 3.42 3.08 |[1.53] 8.08 | EL 3.18 | 2.55 M 125 |155| 6 | 20.3 | 0 N
1C-311005 NBPGR, Umiam 8.96 3.01 297 |[1.47] 6.42 M 245 | 2.61 M 114 |1.77| 7 | 233 | 0 N
1C-311003 NBPGR, Umiam 13.1 2.96 442 |157| 9.86 | EL 2.37 | 3.32 S 15.1 |153| 6 19 L 0 N
1C-524526 NBPGR, Umiam 8.64 3.01 2.88 [2.03] 6.13 M 252 | 243 M 106 [1.74| 6 28 | 0 N
1C-524531 NBPGR, Umiam 13.7 3.71 3.7 |2.73] 9.67 | EL 292 | 331 M 153 [158| 7 | 13.7 L 0 N
1C-524528 NBPGR, Umiam 12.1 3.79 3.19 |[1.67| 8.08 | EL 3.29 | 246 M 155 [192| 7 | 215 | 0 N
1C-524529 NBPGR, Umiam 12.1 3.7 3.26 [1.63] 8.29 | EL 3.34 | 248 M 147 [1.78| 6 | 22.3 | 0 N
1C-311028 NBPGR, Umiam 12.2 3.65 2.62 |[1.73] 834 | EL 3.18 | 2.63 M 153 |[1.83| 7 | 26.1 | 0 N
1C-524530 NBPGR, Umiam 12.1 3.74 256 |[1.67] 8.34 | EL 297 | 2.81 M 145 (174 | 7 | 19.6 | 0 N
1C360739 NBPGR, Umiam 12.1 3.96 3.05 |[1.63] 943 | EL 3.55 | 2.66 M 145 |154| 7 15 L 0 N
Joha RRS, Chinsurah 6.51 2.16 3.02 [1.06] 4.65 S 1.87 | 248 M 8.68 |1.87| 3 |21.43] 1 1.33| FS
Kala Boro dhan NBPGR, Umiam | 8.34 2.96 2.82 [167/ 578 | M 2.33 | 2.48 M 109 |188| 7 | 447 | VL |067] F
Kachalo NBPGR, Umiam 8.82 2.84 3.11 |1.93] 6.52 M 231 | 2.83 M 115 |1.76| 7 | 245 | 0 N
Kalojeera AAU 6.66 2.97 2.24 [1.35] 4.37 S 218 | 2.01 B 7.17 | 1641233 21.2 | 2 MS
Lal Binni AAU 10.7 2.34 458 |153| 845 | EL 2.02 | 4.18 S 1261 |149| 5 [6.23| VL |0.67| F

Malsara dhan NBPGR, Umiam 12.2 3.21 3.81 |[1.63] 865 | EL 2.72 | 3.18 M 14 161 7 16 L 1 M
Morianghou NBPGR, Umiam 8.6 3.03 2.84 [1.83| 6.14 M 255 | 241 M 105 |1.72] 6 | 25.7 | 0 N
Prasadbhog AAU 9.08 2.63 346 [1.37] 6.69 L 2.01 | 3.33 S 1174 1176 | 7 | 221 | 1.33| FS

Check genotypes

100 K AMY |AMY ARO

Genotypes Source GL GB | G-L/B GW KL TYPE KB |K-L/B| KS |KLAC|KER|ASV % |CAT ARO CAT
IR8 RRS, Chinsurah 8.13 2.59 315 [2.28/ 694 | M 2.65 | 2.62 M 1128 |1.62] 2 |19.79] L 0 N
IR 36 RRS, Chinsurah 9.51 2.38 3.99 |2.28| 6.79 M 1.8 3.75 S 1157 | 1.78 | 2 [22.97| | 0 N
IR 64 RRS, Chinsurah 10.5 2.49 423 |2.27) 761 | EL | 211 | 3.61 S 1053 | 25| 2 |233] | 0 N
Khitish RRS, Chinsurah 11 2.18 2.84 |2.17] 814 | EL 191 | 2.59 S 1151|141 | 2 [20.13] | 0 N
Lal Swarna SARF, Kashipur 7.77 2.73 2.84 |[1.83| 5.85 M 2.26 | 2.59 S 8.767 | 1.5 | 2 | 246 | 0 N
TN1 RRS, Chinsurah 8.08 3.09 2.61 [2.05/ 621 | M 2.56 | 2.43 S 8.128 |1.31| 2 [2353]| | 0 N
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Pusa Basmati 1

RRS, Chinsurah

11.23

1.88

596 [1.86] 7.91

EL

1.59

4.978 S

16.85

2129| 7

2227 | 3 S

Taraori Basmati

ATC, Fulia

12.45

2.12

5.86 |2.03] 9.09

EL

1.838

4.945 S

15.85

1.745] 3

9.77 | VL |1.667| FS

AAU — Assam Agriculture University, ATC — Agricultural Training Centre, RRS — Rice Research Station, NBPGR - National Bureau of Plant
Genetic Resources, SARF — State Agricultural Research Farm. GL = Grain length; GB = Grain breadth; G-L/B = Grain length/breadth ratio;
100SW = 100 Seed weight; KL = Kernel length; KB = Kernel breadth; K TYPE = Kernel type; KS = Kernel shape; K-L/B = Kernel
length/breadth ratio; KLAC = Kennel length after cooking; KER = Kernel elongation ratio; ASV = Alkali spreading value; Amy % = Amylose
percentage; AMY CAT = Amylose category; ARO = Aroma; ARO CAT = Aroma category. With reference to Kernel type (GS), EL = Extra-
long; L = Long; M = Medium; S = short. With reference to Kernel shape (KS), R = Round; M = Medium; B = Bold; S = Slender. With reference
to Amylose category (AMY CAT), VL = Very low; L = Low, | = Intermediate. With reference to Aroma category (ARO CAT), N = Nil; F =
Faint; M = Moderate; FS = Fairly strong; MS = Moderately strong; S = Strong.

Table 2: Minimum and maximum values of the traits and names of the corresponding rice genotypes.

Trait _ Aromatic landraces from West Bengal _ Non-aromatic landraces from West Bengal
Min Genotype Max Genotype Min Genotype Max Genotype
GL 5.82 Kaminibhog 9.2 NC 365 6.4 Heerasail 11.9 Madina
GB 2.01 Kalogobindobhog 2.75 Kaminibhog 2.15 Asitkalma 3.7 Kele
G-L/IB |212 Kaminibhog 4.03 Kalogobindobhog 2.24 Kele 4.44 Asitkalma
100 GW | 0.95 Tulsibhog 1.82 Chinikamini 2 15 Metedhan 3.37 Bangladeshi patnai
KL 4.33 Kaminibhog 6.88 Narayan bhog 4.35 Heerasail 10.7 Parbol
KB 1.85 Gobindobhog 2.45 Kaminibhog 1.95 Heerasail 2.91 Kele
K-L/B |1.77 Kaminibhog 4.21 Parbol 1.91 Kele 4.35 Heerasail
KLAC |6.72 Kaminibhog 11.3 Narayanbhog 5.98 Kele 11.6 Raniakanda
KER 1.55 Kaminibhog 2.06 Radhunipgol (2) 0.84 Para 1.97 Latasail
ASV 1 Narayan purna 3.37 Danaguri 2 Bangladeshi patnai 7 Marichsail
AMY % | 4.47 Narayan purna 38.2 Khandagiri 19.6 Marichsail 38.2 Khandagiri
ARO 1 Tulsibhog 3 Gobindobhog - - - -
Trait Landraces from North East India Check genotypes
Min Genotype Max Genotype Min Genotype Max Genotype
GL 6.47 Kalo Jeera 13.7 1C-524531 7.77 Lal Swarna 12.45 Taraori Basmati
GB 2.07 Joha 3.96 1C-324094 1.88 Pusa Basmati 1 3.09 TN1
G-L/B | 256 1C-524530 4.698 Joha 2.61 TN1 5.965 Pusa Basmati 1
100 GW | 0.96 Kalo Jeera 2.73 1C-524531 1.83 Lal Swarna 2.28 IR36
KL 4.64 Kalo Jeera 9.86 1C-311003 5.85 Lal Swarna 9.087 Taraori Basmati
KB 1.85 Joha 3.55 1C-324094 1.59 Pusa Basmati 1 2.65 IR8
K-L/B |2.37 Bhog joha 4.18 Lal Binni 2.43 TN1 4.978 Pusa Basmati 1
KLAC |8.36 Kalo Jeera 15.5 1C-524528 8.13 TN1 16.85 Pusa Basmati 1
KER 1.49 Lal Binni 1.92 Bhog joha 131 TN1 2.129 Pusa Basmati 1
ASV 1 Aijong 7 Buhrimtui 2 IR8 7 Pusa Basmati 1
AMY % |4.47 Kala Boro dhan 28.3 Bhu 9.77 Taraori Basmati 24.6 Lal Swarna
ARO | 0.67 Lal Binni 2 Kalo Jeera 1.67 Taraori Basmati 3 Pusa Basmati 1

GL = Grain length in mm; GB = Grain breadth in mm; G-L/B = Grain length/breadth ratio; 100GW = 100 grain weight in grams; KL = Kernel
length in mm; KB = Kernel breadth in mm; K-L/B = Kernel length/breadth ratio; KLAC = Kennel length after cooking in mm; KER = Kernel
elongation ratio; ASV = Alkali spreading value; Amy % = Amylose percentage; ARO = Aroma;

Table 3: ANOVA tables for the traits.

Traits Genotypes Replication
DF SS MS F OBS DF SS MS F OBS

GL 90 246.37227 2.7374696 112.3673** 2 0.022095 0.011047 1.8019444
GB 90 15.659729 0.173997 33.3386** 2 0.001991 0.000995 1.5006521
GL/B 90 59.889777 0.665442 28.9992** 2 0.006531 0.003265 0.0853036
100 GW 90 11.340451 0.126005 5.13666** 2 0.0178287 0.0089143 0.3633978
KL 90 229.85431 2.5539368 138.6554** 2 0.1010568 0.0505284 1.0449859
KB 90 249330.03 2770.3337 100.6193** 2 575.42846 287.71423 2.0598127
KL/B 90 40.662179 0.451802 13.1349** 2 0.1417034 0.0708517 0.0729714
KLAC 90 283.44792 3.1494213 50.3254** 2 0.0091333 0.0045666 1.2133886
KER 90 11.950195 0.1327799 44.2868** 2 0.0072759 0.003638 0.3633978
ASV 90 661.31783 7.3479759 90.9488** 2 0.124031 0.0620155 0.7675906
AMY % 90 1774.065 197.11833 215.9875** 2 0.9548008 0.4774004 0.5230995

** Observed F value is significant at the 0.01 level. * Observed F value is significant at the 0.05 level. GL = Grain length in mm; GB = Grain
breadth in mm; G-L/B = Grain length/breadth ratio; 100GW = 100 grain weight in grams; KL = Kernel length in mm; KB = Kernel breadth in
mm; K-L/B = Kernel length/breadth ratio; KLAC = Kennel length after cooking in mm; KER = Kernel elongation ratio; ASV = Alkali spreading
value; Amy % = Amylose percentage; df = Degrees of freedom; ss = Sum of squares; ms = Mean sum of squares; F obs = Observed F value.
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Conclusions

From the observations made during this study, it can be
concluded that the grains and kernels of the landraces of West
Bengal and the North Eastern States are phenotypically and
qualitatively diverse. The indigenous aromatic landraces of
West Bengal and the North Eastern States are rather inferior
to the check Basmati genotypes as far as kernel length,
elongation after cooking and aroma are considered. Hence,
the market demand for these aromatic landraces is lesser as
compared to the Basmati genotypes. However, the traditional
versatility of the aromatic landraces as religious offerings,
table rice, dessert ingredient, popped rice and as a diet for the
convalescent; cannot be ignored. Both the indigenous
aromatic and non-aromatic landraces are well adapted to the
agro-climate of their place of cultivation, and their
biodiversity should be preserved to sustain the socio-
economic and agrarian structure.
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