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ABSTRACT

Variability and correlation for twelve grain characters (before cooking) and eight characters
(after cooking) on distinct six lines viz. S1, S2, S5, 42(i), 42(ii) and 44(i) of Basmati rice
were studied. Before cooking, the maximum hulling (%), milling outturn (%) and head rice
recovery were recorded in S2 genotype. The highest kernel length and breadth of rice were
also found in S2, whereas the highest kernel length and breadth ratio (L/B) of brown, rough
and milled rice were observed in S2, S1 and S5 genotypes, respectively. After cooking,
the highest kernel length and breadth were recorded in S2, while the highest length and
breadth ratio was noted in 42(ii) genotype. The highest kernel elongation ratio and volume
expansion were recorded in S5. The maximum alkaline spreading value and the minimum
cooking time were found in S2. The L/B ratio of rough rice exhibited significant positive
relationship with L/B of brown, milled and cooked rice.
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food grain produced annually in the country
(BBS, 2010).

Consumer demand for the fine rice
varieties is high due to its good nutritional
quality, palatability, aroma and taste. The
demand of basmati rice has been increasing
in Bangladesh as the country is approaching
more prosperous in rice production (BRRI,
2004). The climatic condition of Bangladesh
is also suitable to produce quality Basmati
rice. Besides yield, the grain quality of rice
is the most important factor for deciding
the profitability of the farmers as the grain
quality decides the price in the market.
Juliano and Duff (IRRI, 1991) reported
that grain quality is second after yield
as the major breeding objective for crop
improvement. Quality of rice may be
considered from the view point of size,
shape and appearance of grain, milling
quality and cooking properties (Dela Cruz
& Khush, 2000). Quality of rice mainly
depends on its intended end use by the
consumers. All consumers want the best
quality that they can afford. Traditionally,
plant breeders concentrated on breeding for
high yields. The quality of rice grain is not
only dependent on the variety or genotype,
but it also depends on the crop production
environment, harvesting, processing and
milling systems. As for example, the
rice millers prefer varieties with high
milling whereas consumers consider
physicochemical characteristics (Meca &
Juliano, 1981). The amylose content of
rice is considered as the main parameter of
cooking and eating quality (Juliano, 1972).
Intermediate to high amylose rice with low

to intermediate gelatinization temperature
is preferred. Therefore, grain quality should
be acceptable to farmers. However, there is
very few information on qualitative data on
before and after cooking in rice.
Conceiving the above scheme in mind,
the research work has been undertaken in
order to study the milling, cooking and
eating quality and grain appearance of
different advance lines of Basmati rice.

MATERIALS AND METHODS

The experiment was conducted at the Sher-
e-Bangla Agricultural University, Dhaka,
Bangladesh. Six different lines viz. S1, S2,
S5, 42 (i), 42(ii), 44 (i) of Basmati rice and
one check variety namely BRRI dhan29
were used as experimental material. The
experiment was laid out in a randomized
complete block design (RCBD) with three
replications. A comparative laboratory
analysis on quality characteristics was
completed at the laboratory of Bangladesh
Rice Research Institute and at the laboratory
of Sher-e-Bangla Agricultural University,
Bangladesh. From each entry 200 g well
dried paddy was hulled in a mini “Satake
Rice Machine” to get brown rice. The
brown rice was passed through “Satake Rice
whitening and caking machine” to obtain
uniform polished grains. The polished
samples were sieved to separate whole
kernels from the broken ones. The samples
comprising of full shape grains were used
to proceed for the study. Kernels length and
breadth of rough rice, brown rice, polished
rice and cooked rice were measured by
digital slide calipers. Ten whole kernels

382 Pertanika J. Trop. Agric. Sci. 39 (3) 381 - 391 (2016)



Grain Quality Component of Bashmati Rice

from each entry were used in each case.
The size of polished grain was determined
on the basis of average length viz. extra
long (>7.50 mm), long (6.61 to 7.50 mm),
medium (5.51 to 6.60 mm), short (5.50 mm
to less) and shape was determined on the
basis of length and breath ratio viz. slender
(over 3.0), medium (2.1 to 3.0), bold (1.1
to 2.0) and round (1.0 or less) (Ahuja et al.,
1995). Grain elongation ratio was computed
by dividing the average length of cooked
rice to the average length of raw rice. One
gram milled rice kernels were used for
the study of water absorption (uptake)
percentage. The water absorption ratio was
determined by weight of the sample was
recorded before and after cooking. Volume
expansion ratio was calculated as volume of
cooked rice to volume of raw rice. The same
procedure was repeated for each sample. For
the measuring Gelatinizationtemperature
sample from each entry was placed in small
petriplates (5 cm wide) containing 10 ml of
1.7% potassium hydroxide (KOH) solution.
The petriplates were covered and placed in
an incubator maintained at 30 = 1°c for 16
hours as suggested (Zaman, 1981). After
16 hours of incubation, the petriplates were
gently taken out from the incubator. Alkali
spreading values of six grains of each entry
were recorded separately and mean was
calculated on a seven point numerical scale
viz. high (1 to 3), intermediate (3.1 to 5.9)
and low (6 to 7) (Jennings et al., 1979). For
determining cooking time stop watch was
used. The analysis of variance for different
quality characters was performed following
analysis of variance technique. When F was

significant at the p < 0.05 level, treatments
means were separated using Duncan’s
multiple range test (Steel & Torii, 1960).

RESULTS AND DISCUSSION

From the analysis of variance, it was
observed that highly significant variation
existed for all the characters studied (Table
1). All the lines and check were showed
clear-cut translucent endosperm appearance
(Table 2). Grain appearance is largely
determined by the endosperm opacity,
the amount of chalkiness. IRRI (1979)
classified the endosperm of rice based on
endosperm opacity as waxy or non waxy.
Waxy rice devoid of or have only trace
of amylose content and are opaque. Non
waxy rice has varying amylose level (2.1
to 32%) and are dull, hazy or translucent.
Chalkiness is undesirable in all segments of
rice industry. Breeders select intensively for
clear, vitreous kernels. Chalky kernels break
easily, reducing milling yields. The present
results for quality traits are in agreement
with the findings of Sandeep (2003). Grain
size and shape are the first criteria for the
quality of rice that breeders consider in
developing new varieties for commercial
production (Adair et al., 1973). All the
genotypes studied were slender in shape and
extra long in size (Table 2).

From the study of mean performance of
quality characteristics before cooking (Table
3) the line S2 had the maximum hulling
percent (76.20%), milling percent (66%)
and Head Rice Recovery (HRR) percent
(79.34%). The minimum hulling percent
(63.85%) and milling percent (51%) were
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recorded in S1 line. The minimum HRR
percent (63.01%) was also foud in S1. The
milling per cent ranged from 51 to 66% but
Ahuja et al. (1995) reported a range of 67
to 71 % for milling recovery in Basmati
varieties. It assumes importance because it
tells the actual yield of consumable product.
A good milling quality includes high whole
kernel recovery and less of broken rice. For
the commercial success of a rice variety
it must possess high total milled rice and
whole kernel (HRR) turnout. If a variety
possesses high broken percentage, its

Table 1

marketability will be reduced. The highest
kernel length (12.61 mm) and breadth (2.63
mm) of rough rice were recorded in line
S2, while the highest length and breadth
(L/B) ratio was found in S1. The lowest
kernel length (8.65 mm), breadth (2.19
mm) and L/B (4.13) ratio of rough rice were
observed in check variety BRRI dhan29. In
case of brown rice, the maximum kernel
length and L/B ratio were recorded inS2
but the maximum breadth (1.92 mm) was
observed in 42(i). The minimum Kernel
length (6.20 mm), Breadth (1.81 mm) and

Analysis of variance (ANOVA) for different quality traits (before and after cooking)

Sl.  Characters df Mean sum of square
no. Genotypes  Error Genotypes  Error
Before cooking
1. Hulling (%) 6 12 49.865%*  7.56
2. Milling outturn (%) 6 12 63.719**  9.667
3. Head Rice Recovery (%) 6 12 95.862%* 9.667
4. Grain length of rough rice (mm) 6 12 5.661%* 0.042
5. Grain breadth of rough rice (mm) 6 12 0.084** 0.009
6. Grain length/breadth ratio 6 12 0.556%* 0.031
7. Grain length of brown rice (mm) 6 12 3.312%* 0.006
8. Grain breadth of brown rice (mm) 6 12 0.005" 0.003
9. Grain length/breadth ratio of brown rice 6 12 0.778** 0.013
10.  Grain length of milled rice (mm) 6 12 1.530%* 0.021
11.  Grain breadth of milled rice (mm) 6 12 0.015%* 0.001
12.  Grain length/breadth ratio of milled rice 6 12 0.490%** 0.011
After cooking

1 Length of cooked rice (mm) 6 12 12.522%%* 0.098
2 Breadth of cooked rice (mm) 6 12 0.236** 0.041
3 Length/breadth ratio of cooked rice 6 12 1.762%* 0.058
4 Cooking time (minutes) 6 12 5.857* 1.286
5 Elongation index 6 12 0.032* 0.009
6 Water uptake (%) 6 12 2913.714%* 329.33
7 Volume expansion (%) 6 12 0.065%* 0.008
8 Alkali spreading value 6 12 0.195%* 0.024

* Significant at 5% level, ** Significant at 1% level, ns-non significant
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L/B ratio (3.43) of brown rice were noticed
in check variety BRRI dhan29. In case of
milled rice, the utmost kernel length (8.05
mm) and breadth (1.79 mm) were found
in line S2 whereas, the utmost L/B ratio
(4.75) was observed in S5. On the other
hand the minimum kernel length (5.82 mm)
and L/B ratio (3.51) of milled rice were
found in check variety BRRI dhan29 and
the minimum breadth (1.58) of milled rice
was recorded in 44(i). Grains with short
to medium length break less than the long
grains during milling. Thus grain size and
shape have direct effect on the yield of head
rice. Shobha Rani (2003) reported that bold
grains give low head rice recovery because
of high breakage. Viraktamath (1987)
observed that kernel breadth enhanced
the milling output and HRR was strongly
associated with milling percentage.

From the study of mean performance of
quality characteristics after cooking (Table
4) the maximum length of kernel of cooked
rice (13.38 mm) was obtained from line S5
which is statically identical to line S2 (13.36
mm) and the minimum length was observed
(6.68 mm) in check variety BRRI dhan29.
The range of kernel length of cooked rice of
studied genotype was 10.15 to 13.38 mm.
Shobha Rani (2003) reported that the kernel
length after cooking of nine released hybrids
of India ranged from 10.2 to 12.4 mm and
Soroush et al. (2005) showed that the cooked
kernel length varied from 10.62 to 12.32
mm, which were almost similar with the
present study. These literatures supported
the present study. During cooking rice grains
absorb water and increase in volume through

increase in length or breadth alone or length
and breadth both.

Breadth wise splitting is not desirable
whereas length wise splitting (grain
elongation) on cooking without increase
in girth is considered trait in high quality
premium rice such as basmati, which
elongate almost 100 per cent on cooking
(Khush et al., 1986; Sidhu, 1989). The
utmost kernel breadth of cooked rice (3.12
mm) was recorded from S, and the shortest
(2.19 mm) from BRRI dhan29. The highest
ratio of kernel L/B (5.21) was found in 42(ii)
and the lowest ratio (3.05) was in BRRI
dhan29. Sandeep (2003) reported that kernel
L/B ratio of 20 new genotypes ranged from
2.04 to 3.95 after cooking. Considering this
review, the studied genotypes were more
superior. The highest kernel elongation
ratio (1.72) was recorded in S5 and the
lowest ratio (1.14) was in BRRI dhan29.
Kernel elongation was primarily influenced
by the kernel shape and size. The highest
water absorption (294%) was recorded in
line 44(i). The lowest water absorption
(210%) was found in BRRI dhan29 which
was statistically identical to S1 and S2
(Table 4). Water uptake is considered an
important economic attribute of rice as it
gives indirect measure of volume increase
on cooking. Zaman (1981) reported that
the good cooking rice varieties have water
absorption value ranging between 174 and
275%. This result partially supported the
present finding. He also reported that the
majority of those showing pasty appearance
have value as high as from 300 to 570%.
The high water absorption is relatively less
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desirable characteristics and it would be
desirable to select a variety or hybrid with
moderate water absorption. According to
Zaman (1981) water absorption rate of
line S2 and S1 (214%) were moderate. The
maximum volume expansion (4.41%) was
found in S5 and the minimum (4.00%) was
recorded in line 44(i). Volume expansion of
kernels on cooking is considered another
important measure of consumer preference.
More volume of cooked rice from a given
quantity is a matter of great satisfaction
to an average rice consumer irrespective
of the fact whether the increased volume
is due to length-wise or breadth-wise
expansion. Volume expansion by and large
is determined by water uptake, however,
subject to the influence of kernel texture
(Zaman, 1981). The varieties which tend
to show high volume expansion are sticky
and give a pasty appearance on cooking.
Invariably all the pasty cooking types have
been found to be associated with higher
water absorption. The pasty cooking closely
related to high water absorption. Therefore,
hybrids with low water absorption and
high volume expansion are more desirable.
Statistically significant variation was also
recorded for alkaline spreading value for
different advanced line of basmati rice
(Table 4). The highest alkaline spreading
value (7.00) was found in S2 and the lowest
(3.83) was recorded in BRRI dhan29. Alkali
spreading value is inversely related to
gelatinization temperature (GT). GT is the
range of temperature within which granules
begin to swell irreversibly in hot water.
Rice varieties having low GT start to swell

Table 4

Mean performance of quality characteristics after cooking in different lines and check

Cooking time
(minute)
17b

Volume Alkali spreading
value

Water uptake

(%)

Kernel

Cooked rice
Breadth (mm)

296 a

Lines/check

expansion (%)

4.30a

el. ratio
1.64 a
1.66 a
1.72 a
1.67 a
1.39b
1.63 a
1.14 ¢

L/B ratio
4.04b
428D

Length (mm)
11.95¢

6.01b

214 ¢
214 ¢
254b
250b
260 b
294 a

S1
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16 b

7.00 a

4.10 b
441 a

3.12a
297a

13.36 a

S2
S5

17b

4.25d

4.50b

13.38 a

18 ab
17b

4.59 cd
4.25d

4.10b
429a

521a

2.44b
2.39b
2.75 ab
2.19a

12.67b

42 (i)

4.25b

10.15d
11.80 ¢
6.68 ¢

42(ii)
44 (i)

17b

4.25d

4.00 b
430a

4.32b
3.05¢

20 a

3.83¢

210 ¢

BRRI dhan29

Range

16-20
17.429
6.51

3.83-7.00

5.026
5.38

4.00-4.41
4.214
6.10

210-294
242.27
7.49

1.14-1.72

1.

3.05-5.21
4.18
5.74

2.19-3.12
2.792
7.21

6.68-13.36
11.57
5.70

55

Mean

8.60

CV (%)

In a column, means having similar letter(s) are statistically similar and those having dissimilar letter(s) differ significantly as per 0.05 level of probability

387



Mahmuda Ratna, Shahnewaz Begum, Md Abu Kawochar, Shiuli Ahmed and Jannatul Ferdous

at low temperature during cooking than the
rice varieties having intermediate or high
GT (Nagato & Kishi, 1966). Rice varieties
having intermediate GT produces good
quality cooked rice. The lowest cooking
time (16 minutes) was found in line S2
and the highest (20 minutes) was recorded
from BRRI dhan29. In order to find out the
elongation ratio, the linear kernel elongation
after cooking is compared to the original
length of kernel before cooking (Irshad,
2001).

The nature and extent of association
between various characters pairs relating
to quality attributes are presented in a
sample linear correlation analysis (Table
5). Correlation study reveals that in line
hulling per cent had highly significant
positive relationship with milling per cent,
HRR per cent and with kernel breadth of
milled rice. However, a significant negative
relationship was observed with the L/B ratio
of rough rice. Viraktamath (1987) found a
similar correlation among these traits, which
supports the finding of the present study.
Milling per cent showed highly significant
positive relationship with HRR per cent
and Kernel breadth of milled rice. HRR
per cent showed highly significant positive
correlation with kernel breadth of milled
rice and insignificant negative association
with L/B ratio of rough rice, milled rice
and cooked rice. Yadav and Singh (1989)
also found HRR was negatively associated
with the length/breadth ratio of rough rice,
which supports the present study. Kernel
length of rough rice exhibited highly
significant positive relationship with the

kernel length of brown rice, milled rice and
cooked rice and the L/B ratio of rough rice,
brown rice, milled rice and cooked rice. In
addition, it also showed significant positive
relationships with kernel breadth of rough
rice and brown rice but with a significant
negative relationship with elongation
ratio. The kernel breadth of rough rice
showed highly significant positive linear
relationships with length and L/B ratio of
brown rice, milled rice and cooked rice.
The kernel /B ratio of rough rice exhibited
a significant positive relationship with the
length and L/B ratio of brown rice, milled
rice and cooked rice, although it showed
a significant negative relationship with
elongation ratio. The kernel length of brown
rice exhibited highly significant positive
relationships with the kernel length of milled
rice and cooked rice and L/B ratio of brown
rice, milled rice and cooked rice, although
it showed a significant negative relationship
with elongation ratio. The L/B of brown
rice exhibited highly significant positive
relationships with the length of milled rice,
cooked rice and L/B of milled rice; it also
showed significant positive relationship
with the L/B ratio of cooked rice. The
kernel length of milled rice exhibited
highly significant positive relationships
with the kernel length of cooked rice, L/B
ratio of milled rice and cooked rice. The
L/B ratio of milled rice exhibited highly
significant positive relationships with kernel
length and L/B ratio of cooked rice, but it
showed a significant negative relationship
with elongation ratio. The kernel length
of cooked rice exhibited highly significant

388 Pertanika J. Trop. Agric. Sci. 39 (3) 381 - 391 (2016)



Grain Quality Component of Bashmati Rice

Surpeordg 1[eY[V=ASV ‘oner uoneSuo[g=yi ‘v, uorsuedxo awWNoA=HA ‘¥, oyeidn 10jep =\ ‘9L PA3[009 JO O1eI q/[=y)) q/[ ‘@3LI P00 JO IPEaIq [QUISN= D oL Payo0d Jo yyFud|
[PUIOY =T “@ILI PI[IW JO ONET /[N q/[ “¥ILT PIIW JO YIPLAI] [UITH=Y N LI P[IW JO PFUS] [QUIY=YNTH ‘2911 UM0I] JO OTBI q/[=y{ /] ‘dILI UMOI] JO YIPLaIq [QUIN= g ‘ool
UMOIq JO ISUA] [QUIdS=g T3 911 YSn01 Jo oner q/[=yy q/[ @91 YSN0I JO [)peaiq [uI =3 g3 2oL ySno1 Jo yISus] [uIo =T ‘% LI10A0001 9011 PRaH=YH ‘%uinyno Sur[iN=N ‘% Sur[nH=H

6010 1
L1S°0 1 b
[ANS 8T1°0 S
81°0 £9€°0 1 an
#5790 1200~ 800 ‘1
#589°0~ 691°0-  €L£0- k! nm
LY0°0- S8T0-  6T€0-  STHO 1
850°0- 1vS°0-  THE0- 16v°0 y WY
LTS0 9LT0- 681°0 PO Erb0- ‘1
#0€9°0 £€61°0- 991°0  LESO- 660 W
. . . . . . d
81€°0 920" S0T0"  LO10 448L0 9610 Yo
STE0  +T0L0- 1vT°0- 1170  ++818°0 8610 1
€L0°0  #SP9°0-  9S0°0-  6EE0  %T9L0  TCO0  #xI88°0 k!
6800 x98L°0-  I¥I'0-  6VP0  4«LE3°0  ¥TO0-  #x06°0 y AN
LTS0 0800  LLTO-  €I€0- ¥91°0 110°0 ¥81°0 YET0- ‘1
L9S°0 8€0°0-  81T0- Two- 9€1'0 €91°0 €20 980°0- 7 UNEA
LIE0 LLS0- 81°0-  €LI'0  #x66L0  8T0'0  #+TT6'0  #x588°0 e k!
SEC0  %TSL'0-  6TTO-  £ET0  sxbPS0  LPOO  sx9%60  #x968°0 S9€°0 7y AT
S0t°0 685°0- 1900~ ¥80°0  «I€L0  SLOO 7680 %1980 €0E°0  %%856°0 ‘1
T «68L°0-  €L000- 9600  x6SL0  TST'O  #x9T60  #xS68°0 TIE0  #xSL60 y o dEY
8€0°0- €660~ YOKO-  90v°0 9LY'0  STO0- PEY'0 1070 9L0°0 617°0 6vT'0 1
L0°0- LES0- %0990~ %6V9°0  #+TL8O  LLYO- #8€9°0  +S99°0 9TO  «TELO ¥85°0 7 A€
S9E0  %L19°0-  9SI'0- 6910  4¥8L'0 9S00 #x616'0  %x088°0 90€°0  #xLL60  #x9L6'0  ISPO R
€LE0  %T6L°0-  TLI'0-  #8T°0 #6180  $90°0  #+£€6°0  %x906°0 6T€0  #x¥66'0  #+T66'0 890 n AT
v20'0 €090~ S€0°0- 1970  «LIL0  S8TO- «P19°0  £98L°0  PSTO- 40190 %690 IS1'0 €990 !
8000 «T0L0- 1S0°0-  LESO  %LLL'O  ¥LTO- #VL9°0  #x6S8°0  SIE0-  x£99°0  £00L'0  TTSO  %90L0 y WY
L9Y'0 TIE0-  T6T0-  SS0°0 6§70 ELE0  x+SELO 905°0 €95°0  %TPL'O x6L9°0  8TSO  «PPLO €400 ‘1
€50 €85°0-  10€°0- 100 PS0  SLED  4x818°0  £809°0  +LS90  #x098°0  4xC80 €SS0 #x£80  TITO 7 AEEA
I€0  #8Y9°0-  90T0- €20  #+LIS0  9T00 #6760 %8060 0ST'0  #x0S6'0  +x6€6°0  69Y°0 #8960  #ELL'0 %999°0 1
11€0 #1780~ LOTO-  LVTO %7980  $T00  ##IS60  %x956'0 0910 #xS96'0  #%996'0 6890 #x9L6'0 #4TT0 «IELO y WA
LOY'0 L00°0  8€TO-  TSI'0- 1710~ €600 L0°0- €670 +TPLO 011°0 7800 TOI'0 9010 6£0- IE€0 LLOO k!
8LY'0 9000~ 910~  LbEO-  LSI'0- 6110 L80°0- SLTO-  ++9L8°0 €€1°0 £60°0 8010 €II'0 €050~  99%0 LS00 y o HH
1%€0 910 170~ €bTO- 1910 €TC0 110°0- TSTO- %7990 690°0 L000  TO0- 100 +09°0- 66¥'0 9€1'0-  €6+°0 ‘1
8TH'0 611°0 1S€°0- 970~ 6610 YTE0 120°0- €2€°0-  #+LES0 0L00  SI00- 8600  [10°0 899°0- 8TS0 TII'0~ #xPLS0 1 W
6970 TIT0  S81°0- v61°0-  T8TO- 9910 €61°0- 20170 7950 8I1°0- 910~ 100~ 9S1'0- #149°0-  €£0 €6T0- L8Y'0 #xIT60 U
PPE0 65T0  19€°0-  €LT0-  LIE0-  6¥TO 170~ L6V'0-  %89L°0 €TI0~ SITO- 000  €81°0- 4LLL'0- SPEO SPEO0- 4#SP80 #+8L60 1 H
ASV EEl A M dDa1 ¥oad WOT WNQI N JAT Mg dgdd 99T du Q] wddy wdI auH I

S.2100.40Y2 (1jpnb snoriva fo uoyvjaLiod o1dGouayd pup d1dfjouar)

§ 9IqeL

389

Pertanika J. Trop. Agric. Sci. 39 (3): 381 - 391 (2016)



Mahmuda Ratna, Shahnewaz Begum, Md Abu Kawochar, Shiuli Ahmed and Jannatul Ferdous

positive relationship with the L/B ratio
of cooked rice but it showed a significant
negative relationship with elongation ratio
at genotypic level. Chauhan et al. (1995)
pointed out a significant positive correlation
between cooked kernel length and kernel
elongation, which is contradictory with
the present study. The kernel breadth of
cooked rice showed a significant positive
relationship with alkali spreading value at
genotypic level. Water uptake % exhibited a
significant negative relationship with alkali
spreading value but an insignificant negative
relationship with volume expansion per
cent and elongation ratio. Sood and Siddiq
(1996) reported that water uptake showed
positive and significant influence on volume
expansion, and this finding is contradictory
with the present study.

CONCLUSION

Considering overall performance in relation
to cooking and eating quality point of view
line S2 performed better and it can be
used for further breeding purpose. From
Correlation coefficient study, it can be
concluded that L/B ratio of rough rice have
strong positive relationship with the L/B
ratio of brown rice, milled rice and cooked
rice. Therefore, for the development of fine
rice variety length and breadth of rough rice
should be considered.
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