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Abstract   Fifty (50) genotypes of boro rice collected

from the Indian Institute of Rice Research, Hyderabad

were investigated for the grain morphological char-

acters. A wide variation of grain characters like gain

size and shape, anthocyanin coloration of lemma-palea

and kernel, presence or absence of aroma, awning

characteristics were found among the studied variet-

ies. Wide variation among the grain morphological

characters indicated wide genetic variation was pre-

sented among these genotypes which may be uti-

lized for the selection of the parents for the plant

breeding and production of new improved variety.

Keywords   Grain morphology, Boro rice, DUS test,

Correlation.

Introduction

Boro rice has traditionally been cultivated in the river

basins, deltas, chaurs or saucer shaped depressions,

where water accumulates during the monsoons but

cannot be drained, thus providing ideal settings for

boro rice cultivation during winter season. Although,

boro rice cultivation has been an old practices in deep

water areas, it is only recently that it has emerged as

a major break through in enhancing rice productivity,

not only in traditional, but also in non-traditional boro

rice areas with assured irrigation and modern inputs.

The credit primarily goes to the farmers’ own initia-

tives in adopting its cultivation in a big way. But proper

research imputs have not been fully exploited by the

farmers. It is therefore worthwhile to examine the cur-

rent scenario and analyse the future concerns. North

eastern region is one of the richest reservoirs of tradi-

tional rice varieties from the time immemorial. In con-

trast with the diverse geographical distribution of this

region, traditional varieties are also found so diverse.
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Agro-morphological characterization of traditional rice

germplasm varieties is fundamental task in order to

provide information for plant breeding programs [1].

Grain characters of rice are considered as one of the

most important agro-morphic characters for any vari-

ety and acceptance and rejection of rice variety by

Table 1. Details of 50 genotypes of boro rice.

 Sl.          Name of the                Place of the                        Sl.               Neme of the                      Place of

 No.          genotype                     collection                         No.                genotype                         collection

  1 IC-65889 DRR, Hyderabad 26 IC-99143 DRR, Hyderabad

  2 IC-67586 DRR, Hyderabad 27 IC-99288 DRR, Hyderabad

  3 IC-67589 DRR, Hyderabad 28 IC-99437 DRR, Hyderabad

  4 IC-67626 DRR, Hyderabad 29 IC-99445 DRR, Hyderabad

  5 IC-67638 DRR, Hyderabad 30 IC-99487 DRR, Hyderabad

  6 IC-67729 DRR, Hyderabad 31 IC-99510 DRR, Hyderabad

  7 IC-67935 DRR, Hyderabad 32 IC-99512 DRR, Hyderabad

  8 IC-70855 DRR, Hyderabad 33 IC-99513 DRR, Hyderabad

  9 IC-85969 DRR, Hyderabad 34 IC-99518 DRR, Hyderabad

 10 IC-86011 DRR, Hyderabad 35 IC-99520 DRR, Hyderabad

 11 IC-86123 DRR, Hyderabad 36 IC-99527 DRR, Hyderabad

 12 IC-86142 DRR, Hyderabad 37 IC-137335 DRR, Hyderabad

 13 IC-86143 DRR, Hyderabad 38 IC-145194 DRR, Hyderabad

 14 IC-86154 DRR, Hyderabad 39 IC-145239 DRR, Hyderabad

 15 IC-89079 DRR, Hyderabad 40 IC-145408 DRR, Hyderabad

 16 IC-89115 DRR, Hyderabad 41 IC-145632 DRR, Hyderabad

 17 IC-89125 DRR, Hyderabad 42 IC-145633 DRR, Hyderabad

 18 IC-89138 DRR, Hyderabad 43 IC-145634 DRR, Hyderabad

 19 IC-89143 DRR, Hyderabad 44 IC-145635 DRR, Hyderabad

 20 IC-98731 DRR, Hyderabad 45 IC-145639 DRR, Hyderabad

 21 IC-98734 DRR, Hyderabad 46 IC-145640 DRR, Hyderabad

 22 IC-98938 DRR, Hyderabad 47 IC-145643 DRR, Hyderabad

 23 IC-98974 DRR, Hyderabad 48 IC-145645 DRR, Hyderabad

 24 IC-98997 DRR, Hyderabad 49 IC-145651 DRR, Hyderabad

 25 IC-99132 DRR, Hyderabad 50 IC-203562 DRR, Hyderabad

the farmers is solely depends on these characters.

Various genotypes of rice have classified on the ba-

sis of grain characters like, length, shape, 1000-grain

weight or 100-grain weight and these are the main

important characters for the classification of rice geno-

types according to Bhattacharya et al. [2], Das et al.

Fig. 1. Variation in decorticated grain color.
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Table 2. Various grain characters of rice according to DUS guidelines.

Characters                                                                      Descriptors

Grain: weight of 1000 fully developed grains (WT) 1-Very low, 3-Low, 5-Medium, 7-High, 9-Very high

Grain: length (GL) 1-Very narrow, #-Narrow, 5-Medium, 7-Long, 9-Very long

Grain: width (GW) 1-Very narrow, 3-Narrow, 5-Medium, 7-Broad, 9-Very broad

Decorticated grain: length (DL) 1-Very short, 3-Short, 5-Medium, 7-Long, 9-Very long

Decorticated grain width (DW) 1-Narrow, 3-Medium, 5-Broad

Decorticated grain shape (in lateral view) (S) 1-Short slender, 3-Short bold, 5-Medium slender, 7-Long slender

9-Long bold 11-Vasmati type, 13-Extra long selender

Panicle: awns (AW) 1-Absent, 3-Present,

Panicle: color of awns 1-Yellowish white, 3-Black, 5-Yellowish brown, 7-Brown,

9-Reddish brown, 11-Light red.

Panicle: length of longest awn (AWL) 1-Very short, 3-Short, 5-Medium, 7-Long, 9-Very long

Lemma and palea: color (LP) 1-Straw, 3-Gold and gold furrows on straw, 5-Background brown

spots on straw, 7-Brown furrows on straw, 9-Brown (tawny),

11-Reddish to light purple, 13-Purple spots on straw, 15-Pruple

furrows on straw, 17-Purple, 19-Black

Decorticated grain: color (DC) 1-White, 3-Light brown, 5-Variegated brown, 7-Dark brown, 9-

Light red, 11-Red, 13-Variegated purple, 15-Purple, 17-Black

Decorticated grain: aroma (AR) 1-Non Scented, 3-Mild Scented, 5-Strongly scented

Grain length breadth ratio (GLB) 1-Very low, 3-Low, 5-Medium, 7-High, 9-Very high

Kernel length breadth ratio (KLB) 1-Very low, 3-Low, 5-Medium, 7-High, 9-Very high

[3], Kato and Matsunaga [4]. Rice varieties were clas-

sified on the basis of grain shape, grain weight and

grain dimensions in hulled rice and grain characters

like length, shape, 1000-grain weight or 100-grain

weight and profile value are the important distinguish-

ing agronomic characters of rice genotypes [3]. Kato

and Matsunaga [4], have studied various grain char-

acters like grain size, grain length, breadth and shape

of rice and reported that this characters have a direct

effect on the marketability or commercial success of

improved rice cultivars. They introduced image analy-

sis of shape as a new technique for selection. Vanaja

and Babu [5] classified the 56 high yielding varieties

from different eco-geographical areas viz.,

Bangladesh, China, Indonesia, Malaysia, Pakistan,

Philippines and Sri Lanka based on grain characters

like grain length, grain width and L/B ratio. Satoh et

al. [6—9], have studied distribution and grain mor-

phology of cultivated and wild rice variety of Tanza-

nia and Madagascar and reported that wide genetic

diversity was present among the rice cultivars of dif-

ferent countries. Genetic diversity is fundamental cri-

teria for increasing yield and sustainable production

of rice in spite of pathogenic attack and present fluc-

tuating environmental condition [10]. Anonymus [11],

has provided guideline of morphological and physico-

chemical characteristics of rice for conduct of test for

distinctiveness, uniformity and stability on rice. Stud-

ies on various agro-morphic characterization and con-

servation of landraces of rice of lateritic region of

West Bengal have earlier been made by Sinha and

Mishra [12—15]. They have worked on various im-

portant morphological characters present among the

landraces of lateritic region of West Bengal which

have a great significant in plant breeding program

[16]. In this study special emphasis has given on grain

morphology of boro rice genotypes.

Materials and Methods

The materials were grown using fifty indigenous rice

landraces were collected from IIRR, Hyderabad, 2014

during the rabi season and planted in a ICRISAT

farm for obtaining various morphological data on grain

characters (Table 1). The material were grown using

randomized block design with three replications. Each

entry was transplanted (25 day’s old seedling) in three

rows of 2m length at spacing of 20 cm between rows

and 15 cm. between plants in a row. A random sample

of five competitive plants ware used for observations

on different grain characters under study. Various
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Table 3. Details of various grain characters of boron rice genotypes of according to DUS guidelines.

WT: 1000 Grain weight. 1. Very low (<15g), 2. Low (15–20 g), 3. Medium (21–25 g), 4. High (26–30 g), 5. Very high (>30g).

GL: Grain length. 1. Very short (<6.0 mm), 2. Short (6.1–8.5 mm), 3. Medium (8.6–10.5 mm), 4. Long (10.6–12.5 mm),

5. Very long (>12.5 mm).

GW: Grain width. 1. Very narrow (<2.0 mm), 2. Narrow (2.1–2.5 mm), 3. Medium (2.6–3.0 mm), 4. Broad (3.1–3.5 mm),

5. Very broad (>3.5 mm).

DL: Decorticated grain length. 1. Short (<6.0 mm), 2. Medium (6.1–8.5 mm), 3. Long (8.6–10.5 mm), 4. Basmati type

(10.6–12.5 mm), 5. Etra long (>12.5 mm).

DW: Decorticated grain width. 1. Narrow (<2.0 mm), 2. Medium (2.0–2.5 mm), 3. Broad (>2.5 mm).

GLB: Grain length breath ratio. 1. Very low (<2), 2. Low (2.1–2.5), 3. Mediun (2.6–3.0), 4. High (3.1–3.5), Very high (>3.5).

KLB: Kernel length breath ratio. 1. Very low (<2), 2. Low (2.1–2.5), 3. Medium (2.6–3.0), 4. High (3.1–3.5), Very high

(<3.5).

S: Shape of grain. 1. Short slender 2-Short bold 3-Medium slender, 4-Long slender 5-Long bold 6-Basmati type 7-Extra long

slender.

   IC No.         WT       GL       GW      DL       DW       S         AW         AWC          LPC        DC      AR        AC        GT

IC-65889 5 3 5 3 5 7 3   1 1  5 1 3 1

IC-67586 1 5 7 3 5 3 1  NA 7  5 1 3 3

IC-67589 3 3 5 1 1 7 3   1 1 11 1 3 3

IC-67626 7 3 5 3 5 7 1   NA 1 11 1 3 5

IC-67638 5 3 5 1 5 3 1  NA 1 11 1 3 5

IC-67729 5 3 5 1 1 7 1  NA 1 11 1 3 3

IC-67935 5 3 5 3 5 3 1  NA 5 11 1 5 5

IC-70855 3 3 5 3 5 3 1  NA 7  9 1 5 5

IC-85969 5 3 5 3 5 3 3  17 5  7 1 5 1

IC-86011 3 5 5 3 5 3 1  NA 7  1 1 5 3

IC-86123 3 3 5 5 5 9 3  NA 7  1 1 5 3

IC-86142 3 1 3 1 5 3 3   1 7  1 1 5 3

IC-86143 7 3 5 3 5 3 3   7 1  1 1 5 7

IC-86154 3 3 5 3 5 3 1  NA 1 11 1 5 3

IC-89079 1 5 5 5 5 5 3   1 7  1 1 5 1

IC-89115 1 5 5 3 1 9 3  NA 1  3 1 5 1

IC-89125 5 3 5 1 5 3 1   15 7 11 1 3 1

IC-89138 3 5 5 5 1 9 1  NA 7  3 1 3 1

IC-89143 5 3 5 3 5 3 1  NA 7  9 1 5 3

IC-98731 3 3 5 3 5 7 1  NA 7  3 1 5 3

IC-98734 3 3 5 3 5 7 1  NA 7  3 1 5 3

IC-98938 1 5 5 5 1 5 3   1 7  9 1 5 3

IC-98974 3 3 5 3 5 7 1  NA 7  9 1 7 3

IC-98997 5 3 5 3 3 7 1  NA 7 11 1 7 5

IC-99132 5 5 5 3 5 7 1  NA 7  3 1 5 3

IC-99143 3 3 5 3 5 3 1  NA 5  7 1 5 3

IC-99288 3 3 5 3 5 3 1  NA 7  9 1 5 1

IC-99437 3 3 5 3 5 3 1  NA 7  9 1 5 1

IC-99445 5 3 5 1 3 3 3   1 1  9 1 5 1

IC-99487 5 3 5 3 5 3 3   1 7  9 1 5 1

IC-99510 3 3 5 3 5 3 3   1 7  9 1 5 3

IC-99512 1 3 5 1 3 3 3   1 1  9 1 5 3

IC-99513 3 3 5 3 3 7 3   1 7  9 1 5 3

IC-99518 5 3 5 3 5 3 1  NA 7  9 1 5 7

IC-99520 5 3 5 3 3 3 1  NA 7  9 1 5 5

IC-99527 5 3 5 1 5 3 1  NA 7  9 1 5 3

IC-137335 3 3 5 3 3 7 1  NA 7  7 1 5 5

IC-145194 5 3 5 1 3 3 1  NA 1  9 1 5 1

IC-145239 5 3 5 3 3 3 1  NA 7  1 1 5 1

IC-145408 5 3 5 3 5 3 3   1 7  9 1 7 3

IC-145632 5 3 5 1 5 3 1  NA 7  3 1 7 3

IC-145633 5 3 5 3 5 7 1  NA 7  9 1 7 1

IC-145634 7 3 5 3 3 7 1  NA 7  9 1 3 1
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Table 3. Continued.

   IC No.               WT       LG       GW        LD       DW       S        AW       AWC       LPC       DC         AR        AC       GT

IC-145635 3 3 5 3 5 3 1  NA 5  9 1 3 1

IC-145639 7 3 3 3 3 3 1  NA 7 3 1 3 3

IC-145640 3 3 3 3 1 7 1  NA 1  3 1 5 3

IC-145643 5 3 5 3 1 3 3   1 5  3 1 5 3

IC-145645 7 3 5 1 3 3 3  NA 7  3 1 5 3

IC-145651 1 5 5 3 5 3 1  NA 7  3 1 5 1

IC-203562 3 5 5 3 3 7 1   1 5  3 1 5 1

morphological characters of grains was taken as per

the guideline of DUS test was reported by Shobharani

[17] and given in Table 2.

Results and Discussion

Various qualitative and quantitative grain morpho-

logical characters of boro rice have given in Table 3.

The variation of grain length of studied 50 genotypes

of rice ranged from 5.23 to 8.98 mm, grain width form

2.01 to 3.12 mm, kernel length form 3.52 to 7.90 mm,

kernel breadth form 1.35 to 2.53 mm. length to width

ratio  of grain varied from 3.01 to 5.32 and kernel length

to width varied from 2.66 to 4.49 and 1000-grains

weight from 11.18 to 27.78 g. The maximum and mini-

mum value and other statistical value of quantitative

morphological characters of grain are shown in Table

4. On the basis of kernel (decorticated grain) length

and length breadth ratio only one genotype shows

medium slender (IC-89079) and 3 genotypes shows

long bold (IC-86123, IC-89115 and IC-89138), 15 geno-

types shows long slender and the remaining 31 geno-

types fall into short bold type of grain shape in lateral

view. Lemma and palea color (Hull color) consist of 10

classes according to DUS test guideline. These are,

straw, gold and gold furrows on straw, background

brown spots on straw, brown furrows on straw, brown

(tawny), reddish to light purple, purple spots on straw,

purple furrows on straw, purple and black. Most of

the cultivars possessed straw color hull while purple

and black hull color is rare. The kernel color (pericarp

or decorticated grain) was also consist of 9 catego-

ries among them white kernel color was found abun-

dant among the studied landraces, only six genotypes

i.e. IC-86011, IC-86123, IC-86142, IC-86143, IC-89079

and IC-145239 shows white kernel coloration, two

genotypes namely IC-65889 and IC-67586 possess

variegated brown coloration (Fig. 1). Another impor-

tant grain character is presence or absence of aroma

all genotypes were without aroma only few varieties

are aromatic. According to the intensity of aroma

grains are classified into non aromatic or non scented,

mild scented and strong scented. Presence or absence

of awn in tip of the palea is another important charac-

teristics of traditional rice cultivars which is abso-

lutely absent in the present high yielding varieties.

Presence of awn is a protective pattern of plant from

grazing genotypes IC-85969, IC-86142, IC-89115 and

IC-99513 consist of considerably long awn and geno-

types IC-67729, IC-86011, IC-99132 and IC-145639 con-

sist of considerably short awn on the tip the grain.

Color of awn was also varied form one variety to an-

other but most of the varieties posses yellowish white

colored awn.

Table 4. Mean, standard deviation standard error and mini-

mum and maximum value of grain characters of 50 boro rice

genotypes.

Variable        Mean        Sd         SE      N       Min      Max

1000GW 20.19 3.99 0.56 50 11.18 27.78

GL  6.77 0.73 0.10 50  5.23  7.98

GW  1.58 0.11 0.01 50  1.35  1.79

GL/GW  4.29  0.53 0.07 50  3.01  5.32

KL  4.91 0.65 0.09 50  3.52  6.90

KW  1.42 0.10 0.01 50  1.25  1.65

KL/KW  3.40 0.36 0.05 50  2.66  4.49
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Phenotypic correlation coefficient among quan-

titative grain characters of 50 landraces of rice culti-

vars has given in Table 5. Form the correlation rela-

tionship among the grain character it was observed

that character grain length (GL), kernel length (KL)

have significant positive correlation with 1000 grain

weight, Character grain length to width ratio have

significant positive correlation with grain length and

kernel length and these characters area again nega-

tively correlated with the grain width. Phenotypic

correlation coefficient among quantitative grain char-

acters of 50 landraces of rice cultivars were given in

Table 5.

Conclusion

Presence of aroma and shape of grain, these two char-

acters are most important grain characters of a par-

ticular variety and possess maximum economical ac-

cretion. Long slender gain with slight aroma have high-

est market value and as these characters are single

gene regulated, plant breeders fail to incorporate those

genes in hybrid variety or any other variety in most

of the cases. Thus these characters are gift of nature

and only available on these traditional varieties.
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