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Morphological Characters of Tongil and Japonica
Type of Rice Grains

Bong Yong Lee*, Yong Bae Kim*, Matuskura Ushio** and Chikubu Shinjiro***

ABSTRACT

Thirteen varieties of Tongil type and ten of Japonica type which were produced in Korea, in 1985,
were campared in namely, width, thickness, length and weight of rice grains, Thousand-grain weight of
paddy, brown rice and milled rice were not significantly different between Tongil type and Japonica type,
but difference of paddy-brown rice and brown rice-milled rice had significant (p<2, 859** and 4.316***,
respectively), and the ratio of difference of paddy-brown rice was higher Tongil type than Japonica type.
Width, thickness and length of paddy, brown rice and milled rice was significant (width : p<5.189***, 5.
289** and 5.466***, thickness:@ p<3.371**, 4.074*** and 5.988***, length: p<3.016**, 4.419*** and 5.
492*** in paddy, brown rice and milled rice, respectively) between the Tongil type and Japonica type,
and then the width and thickness of Japonica type were thicker than Tongil type, but length of Japonica
type was shorter than Tongil type width/thickness ratio of paddy wes significant (p<2.396*) between the
Tongil type and Japonica type, but its brown rice and milled rice was not. And length/width and length/
thickness ratio of paddy, brown rice and milled rice were significant(length/width . p<5,525***, 5,495***
and 5.863***, length/thickness : p<4.734*** 6, 863*** and §.425*** in paddy, brown rice and milled rice)
between the Tongil type and Japonica type, and then its ratio were higher Tongil type than Japonica

type.

Key word : thousand-grain weight, width, thickness, length, Tongil type, Japonica type.
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Table 1. Length/width ratios used to determine

grain type*
Rice Brown rice grain
From Long Medium Short
-grain -grain -grain
Rough 3.4 and more 2.3-3.3 2.2 and less
Brown 3.1 and more 2.1-3.0 2.0 and less
Milled 3.0 and more 2.0-2.9 1.9 and less
* Data from USDA (1982) .
T EEf wlm A Bt w1 E A oleh
Simpson ¥ §-& 42 FuPSA4E e 37 9
sofel weh 2 DEL 8190, Kramer? & 4
o] @7l 9 meoko] AAAH ZA AFE Al Az

sheieh

o & A "4'741 2l A, kel HEE W, %
X, BXeY 27E Eféop:l S¥E8+9 2.#, Riven-
burgh4’ 53 Jennings ® % 42 275 #
¥eshed KALE MRSl Z22lm Adair® & 8K
o Rk /NiEe HE S¥Estd.es, 198244 U
SDAD o = Table 13} el ¥, KK, HXY
W/ kEe 2 SMEsg ek

BB Kehel Mieny Hike] BEEMI AEmEE
< ausle] EEXEL BERE KB H—EI 2z
Vg EIe) FEREAY 43S HBk #iErslr] 9 sk TR
H Y ALY aAE #Heaotreld BER W&

A Fik

1986 &Eoll 31E fEpRBES OKE, BB, @85) 4
A A" F-E 13RI AR 10 &S
HMHBE 3o, & HHARBEL KK, FHE
B AEERL Bt BrEslL Bakabs
AME FEASE . XKk 2 Bk SR AKX
Satake #fitoll 4 $PES] KB (Satake rice huller,
T.H.U-35A) ¢} $K#¥ (Satake Whitener, MCM-
250) % fEMAskg ek

ko] FPRE-S W, Wk, AXe 1,000M/@y ¥

AS 34 ARt FHER Jetllow, w9
TKke AN 2 5 dAZ FA, Lk Ak
TFAS E S eAFY FAle W, LK Y EXY

FAZ Aibsle] o} HAXR ¥z HESHGC
HiE, RTA 2 kRS Al Aezla Caliper)
29, XK, AKX 1084 E Al Figstd et

WAL, AR /R, RIER S/ RE 2 ORE/ BT Y
e s, XK, Ak WiE, M5 ¥ KE =27
9] FBEES Al Filgon, BEY SEE
USDAT 2] sp¥atkr BXE ##Estd 46l ok

H—EI AR FEe] AEE dokn
7] f3ked T- wES 445t

BR A ER

Table 2ol 4 RE uvle} o] Ko F&EH o,
ok E AKY THELS #i—He £4K 2212~
27.38g, 17.84~2242g % 16.40~20.80g ¥
fela, AE7lEl0] £4% 22.35~29.65g, 18.94
~2491g ¥ 17.32~2296g2 HER x£ZT
Bolu F Bl = AEMo 9k zZev F
iRl w ol Rk FAY £ P(2859%*, Xk
o} AXe FAY #EE P4316** o2 £4 1%,
0.1% KA FEMES Jet@eon 259 5
HAEEZ & o FHMEsF fi—Bo] £4 1835 %
W 7.43%, AZ A £4 1632% ¥ 871
%z Mol Tke] TA EE AT =gk

Mo g e H—ms 2 Usme] o, KX,
FKe] THEL Rl 2 Slov R
d £ Z7F Y28 ¢ F Ao, ool Kk F
Az B 'k gke FA E9 Eé}zoﬂﬂ A
Hlo| X stR R} F

L B~ e
BBl B8 nh FRoE A2 % 4 2
=

Table 30l A M= wke} 2ro] Xpe] 227 F H
R BB TR o, X P Bkl
Al B4 P(5189%**, 5.289*** gl 5466 ** on
0.1% KA HEMES v W, XY A
kol Kigel 275 FHfis vd fF—Hol &K
2,99, 260 % 2.53mm, =}ZJsHEle] £4 3.38,
287 ¥ 280mm=E # —Hlol I riAirnct
Ak KTAlE B 2 I Aoje] W, K
% 8 Ekeld £/ P(3.371%%*, 4074 % ul
5.088** = 0.1% KA HEMEE 2R o,
Kk R OEKY WTAL TR H—Eo KK
2.17, 1.87 2 1.82mm, ATU7HEo] £4K& 231,
215 3 20lmmE #—8le] Axs@ e A
ek

KR T BERel W, ¥k 2 Akel4] g4 K

- 385



Table 2. Comparison of weight of paddy, brown rice and milled rice of different varieties.

. . 1000 kernel wt(g) Difference
Rice Rice - -
type varieties Paddy Br_own Ml.lled Paddy Brpwn Brpwn Ml_lled
rice rice rice rice rice
(g) (%) (g) (%)
Tongil Teabaegbyeo 24.8 20.1 18.7 4.7 18.95 1.4 6.97
type Jungweonbyeo 22.1 17.8 16.4 4.4 19.45 1.4 7.87
Nampungbyeo 23.9 19.6 18.1 4.3 17.99 1.5 7.65
Seogwangbyeo 26.9 21.8 19.9 5.1 18.96 1.9 8.72
Pungsanbyeo 26.6 21.6 20.1 5.0 18.80 1.5 6.94
Samgangbyeo 23.2 18.9 17.5 4.3 18.53 1.4 7.41
Baegyangbyeo 27.4 22.4 20.8 5.0 18.25 1.6 7.14
Suwon 332 25.4 21.0 19.6 4.4 17.32 1.4 6.67
suwon 333 25.8 21.4 19.9 4.4 17.05 1.5 7.01
Suwon 334 27.0 22.0 20.4 5.0 18.52 1.6 7.27
Suwon 337 26.5 21.5 19.8 5.0 18.87 1.7 7.91
Milyang 81 24.6 20.3 18.9 4.3 17.48 1.4 6.90
Milyang 82 24.0 19.6 18.0 4.4 18.33 1.6 8.16
Average 25.2 20.6 19.1 4.6 18.35 1.5 7.43
SD 1.6 1.4 1.3 0.3 0.71 0.2 0.60
Japonica Chucheungbyeo 25.1 21.1 19.6 4.0 15.94 1.5 7.11
type Sobaegbyeo 25.7 21.5 19.5 4.2 16.34 2.0 9.30
Sangpungbyeo 27.1 22.9 20.8 4.2 15.50 2.1 9.17
Odeabyeo 29.7 24.9 23.0 4.8 16.16 1.9 7.63
Unbongbyeo 26.3 21.7 19.8 4.6 17.49 1.9 8.76
Yeomyeongbyeo  24.7 20.4 18.5 4.3 17.41 1.9 9.31
youngduckbyeo 22.4 18.9 17.3 3.5 15.63 1.6 8.47
Cheolweon 39 26.2 21.9 20.0 4.3 16.41 1.9 8.68
Namyang 2 24.3 20.2 18.4 4.1 16.87 1.8 8.91
Milyang 80 27.8 23.5 21.2 4.3 15.47 2.3 9.79
Average 25.9 21.7 19.8 4.2 16.32 1.9 8.72
SD 2.0 1.7 1.6 0.3 0.74 0.3 0.81
* D.B.T. ns ns ns * % % % % * % % * %k *k

~

Moisture content 14.5%
D.B.T=difference between types

ns=not significant % % =significant at the 1% level.

* % % —significant at the (.1% level.
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Table 3. Width,

thickness and length(mm) of paddy, brown rice of different varieties.

Width Thickness Length
S Brown  Milled Brown  Milled Brown  Milled
Varieties Paddy rice rice Paddy rice rice Paddy rice rice
Taebaegbyeo 2.56 2.39 2.28 2.01 1.78 1.76 8.20 6.14 6.00
Youngmunbyeo 2.84 2.64 2.55 2.10 2.02 1.91 8.04 5.85 5.53
Jungweonbyeo 2.93 2.61 2.57 1.92 1.72 1.70 7.62 5.20 5.06
Nampungbyeo 2.82 2.52 2.49 2.40 1.83 1.75 7.23 5.98 5.87
Seogwangbyeo 2.92 2.43 2.37 2.13 1.82 1.79 8.03 6.29 6.03
Pungsanbyeo 2.94 2.52 2.43 2.14 1.82 1.83 8.81 6.20 6.09
Samgangbyeo 2.95 2.45 2.42 2.22 1.84 1.79 8.13 5.67 5.43
Baegyangbyeo 2.84 2.62 2.57 2.24 1.90 1.87 8.54 5.59 5.38
Suwon 333 3.23 2.72 2.64 2.21 1.94 1.84 7.65 5.65 5.58
Suwon 334 3.21 2.52 2.44 2.22 1.93 1.87 8.24 5.82 5.67
suwon 337 3.20 2.90 2.76 2.20 2.00 1.89 8.23 5.48 5.39
Milyang 81 3.36 2.80 2.76 2.23 1.91 1.85 7.22 4.79 4.90
Milyang 82 3.12 2.62 2.57 2.21 1.79 1.76 8.12 5.55 5.38
Average 2.99 2.60 2.53 2.17 1.87 1.82 8.00 5.71 5.56
SD 0.22 0.15 0.14 0.12 0.09 0.06 0.47 0.31 0.36
Chucheungbyeo 3.53 2.92 2.84 2.30 1.99 1.89 7.24 4.85 4.67
Sobaegbyeo 3.32 2.79 2.71 2.30 2.12 2.00 7.52 5.09 4.84
Sangpungbyeo 3.42 2.96 2.81 2.28 2.18 2.08 7.53 5.23 5.02
Odeabyeo 3.44 2.91 2.83 2.41 2.61 2.14 8.50 5.45 5.23
Unbongbyeo 3.33 3.00 2.91 2.46 2.31 2.07 7.33 5.11 4.82
Yeomyeongbyeo 3.44 2.92 2.87 2.24 2.12 2.07 7.24 5.09 4.85
Youngduckbyeo 3.12 2.69 2.63 2.22 1.91 1.88 6.88 4.96 4.80
Cheolweon 39 3.40 2.97 2.90 2.31 2.17 2.05 7.20 4.89 4.7
Namyang 2 3.22 2.75 2.70 2.23 1.97 1.92 7.53 5.26 5.17
Milyang 80 3.54 2.82 2.76 2.34 2.08 2.04 7.47 5.31 5.04
Average 3.38 2.87 2.80 2.31 2.15 2.01 7.44 5.12 4.92
SD 0.13 0.10 0.09 0.08 0.20 0.09 0.42 0.19 0.18
D.B.T. * 2 % * % x * x x * % ¥ x % PR * % % * x *
D.B.T. =Difference between types.
+ » =siginificant at the 1% level.
« + + =siginificant at the 0.1% level.
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Table 4. Width/thickness,
type classes of different varieties.

length/width and length/thickness ratio of paddy, brown rice, milled rice, and

Rice Width/thickness Length/width Length/thickness Type
L. Brown  Milled Brown  Milled Brown  Milled
7 y s 7 . ; . .
Varieties Paddy rice rice Paddy rice rice Paddy rice rice classes
Taebaegbyeo 1.27 1.34 1.30 3.20 2.57 2.63 4.08 3.43 3.41 Medium
Youngmunbyeo 1.35 1.31 1.34 2.83 2.22 2.17 3.83 2.90 2.90  Medium
Jungweonbyeo 1.53 1.52 1.51 2.60 2.00 1.97 3.97 3.02 2.98 Short
Nampungbyeo 1.18 1.38 1.42 2.56 2.37 2.36 3.01 3.27 3.35 medium
Seogwangbyeo 1.37 1.34 1.32 2.75 2.59 2.54 3.77 3.46 3.37 Medium
Pungsanbyeo 1.37 1.38 1.33 3.00 2.46 2.51 4.12 3.41 3.33 Medium
Samgangbyeo 1.33 1.33 1.35 2.76 2.31 2.24 3.66 3.08 3.03 Medium
Baegyvangbyeo 1.27 1.38 1.37 3.01 2.13 2.09 3.81 2.94 2.88 Medium
Suwon 333 1.46 1.40 1.43 2.37 2.08 2.11 3.46 2.91 3.03 Medium
Suwon 334 1.45 1.31 1.30 2.57 2.31 2.32 3.71 3.02 3.02 Medium
Suwon 337 1.45 1.45 1.46 2.57 1.89 1.95 3.74 2.74 2.85 Short
Milyang 81 1.51 1.47 1.49 2.15 1.7 1.78 3.24 2.51 2.65 Short
Milyang 82 1.41 1.46 1.46 2.60 2.12 2.09 3.67 3.10 3.06 Medium
Average 1.38 1.39 1.39 2.69 2.21 2.21 3.70 3.06 3.07 Medium
SD 0.10 0.07 0.07 0.28 0.22 0.25 0.31 0.23 0.23
Chucheungbyeo 1.53 1.47 1.50 2.05 1.66 1.64 3.15 2.44 2.47 Short
Sobaegbyeo 1.44 1.32 1.36 2.27 1.82 1.79 3.27 2.40 2.42 Short
Sangpungbyeo 1.50 1.36 1.35 2.20 1.77 1.79 3.30 2.40 2.41 Short
Odeabyeo 1.43 1.11 1.32 2.47 1.87 1.85 3.53 2.09 2.44 Short
Unbongbyeo 1.35 1.30 1.41 2.20 1.70 1.66 2.98 2.21 2.33 Short
Yeomyeongbyeo 1.54 1.38 1.39 2.10 1.74 1.69 3.23 2.40 2.34 Short
Youngduckbyeo  1.41 1.41 1.40 2.21 1.84 1.83 3.10 2.60 2.55 Short
Cheolweon 39 1.47 1.37 1.41 2.12 1.65 1.64 3.12 2.25 2.33 Short
Namyang 2 1.44 1.40 1.41 2.34 1.91 1.91 3.38 2.67 2.69 Short
Milyang 80 1.51 1.36 1.35 2.11 1.88 1.83 3.1¢9 2.55 2.47 Short
Average 1.46 1.35 1.39 2.21 1.78 1.76 3.22 2.40 2.45 Short
SD 0.06 0.10 0.05 0.13 0.09 0.10 0.16 0.18 0.11
DBT‘ * ns ns * ® * * % K * ¥ ¥ * * ok * x ¥ * % ¥
D.B.T.=Difference between types.
» =giginificant at the 5% level.
+ + » =siginificant at the 0.1% level,
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