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Some Morphological Characteristics of Grain and Chaff of

Rice Grains Having Different Specific Gravity
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ABSTRACT

This experiment was conducted to study on some morphological characteristics of rice grain and chaff

with specific gravity, The size of grain was greater in grains with heavier specific gravity, Indica varieties

were large in length, but short in width and thickness of grain, and was thin in grain form and small in

volume of grain compared with Japonica variety. The coefficient of variability was high in grains with

lower specific gravity, The accumulation of assimilation product was more influenced with width and

thickness rather than length of grain. The percentage of fully ripened grain was high in small size variety.

The green rice and imperfect grain showed higher distribution ratio in the lower specific gravity, The chaff

of less filled grain had higher content of nitrogen and lower content of potassium and sillicate than the

filled.
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Table 1. Size of grains having different specific gravity-

Size of Variety Specific gravity
gramns 1.0 {102] 1.04]1.06 108 1.10] 1.12] 1.14| L.16 | 1.18 | 1.20
Length Jinju 6.59| 6.65 | 6.65 | 6.65 | 6.66 | 6.60| 6.72]| 6.74 | 6.77 | 6.85 | 6.98
(mm) Seogwang 8.06|810 | 814819 [819] 821 825| 825|825 826|826
Hangang chal 824|847 | 839 {847 [850| 848 849! 8571884 | 858|872
Width Jinju 2621268 | 273 (280 |2.76( 2.78| 279] 2.81(3.03 | 3.1213.14
(mm) Seogwang 282|283 ) 285|287 |289| 290} 291 291]293| 293|294
Hangang chal 2721292 | 272283 (295 3.0 | 3.01| 3.04(3.04] 408}321
Thickness| JiMU 1.32] 158 | 1.74 {179 ]1.80| 1.85] 1.87| 1.90| 1.94 | 203|214
(om) Seogwang 170] 171} 1.73 | 1.83 | 1.86| 1.86] 1.91| 1.94] 1.95 | 2.03 | 2.07
Hangang chal 1.48] 1.97 | 1.90 | 1.92 {20 | 204] 206! 213} 213! 215|213
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Table 2. Coefficient of variability in size of grain having different specific gravity.

Size of Variety Specific gravity

grains 1.0 102 1.04 | 106 08| 110| 112] 1.14] 1.16] 1.18 | 1.20
Jinju 63| 52| 50| 48|49 | 47| 46| 42 | 43 | 31 | 36

Length | Seogwang 46| 43| 40| 40136 36| 37| 36| 34| 34 | 34
Hangang chal 143] 59| 52| 50|51 52| 50| 49 | 47 | 36 | 37
Jinju 129 (105| 79| 68| 61| 59| 55| 56 | 54 | 48 | 46

Width Seogwang 102] 76| 70| 77|58 | 53| 53| 51| 48 | 41 | 36
Hangang chal 124] 87 81| 78| 78| 71| 63| 51| 53| 39 | 39
Jinju 168109 90 |122]87 | 81| 68| 57| 44 | 42 | 44

Thickness| Seogwang 215{102| 94| 8683 | 68| 57| 53 | 45 | 44 | 3.1
Hangang chal | 359 | 133|103 | 99| 79| 80| 79| 64 | 36 | 34 | 34
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Table 3, Variation in grain weight by specific gravity-
Specific gravi
Item Variety pecitic gravity

1.0 102} 104} 106 1.08( 110 112} 1.14| 116 1.18| 1.20

Weight of Jinju 9.69 {1266 {150 [16.24 )16.79117.52 117.98 | 1881 (22,60 | 22.50] 25.50
1,000 grains | Seogwang 15.92 11855 | 20.56 [20.94 | 21.11 {21.73 | 21.88 | 23.38|28.50 | 29.70 30.30
(¢#) 1| Hangang chal| 11.35 {15.30 | 21.98 [22.60 { 23.50 |24.41 | 25.22 | 26.29{30.80 | 31.901 32.00
Weight of Jinju 5.49| 7.94110.49 {11.99 {1263 (13.47 |13.99 | 14.75|18.17 | 18.63| 21.32
1,000 brown | Seogwang 0.8611299 1530 [16.25 | 16.42(17.15 | 17.35 | 18.73123.11 | 2427|2473
rice (#) | Hangang chal] 7.11|10.47 {1569 |16.63 | 17.65(18.82 |19.57 | 20.45 | 24.27 | 25.33| 25.47
Weight of Jinju 420) 4.72| 452 426 | 416 405| 399 | 406} 4.43| 3.87| 4.18
1,000 chaff | Seogwang 6.07| 557 526 | 469 | 4.69| 459 453 | 465| 539| 544| 558
(¢) | Hangang chall 4.25] 4.83| 6.29| 597 | 585| 559 | 565| 584| 6.53| 6.57{ 6.53

_30_



=gl #

g FAE Mol kel HiEmIol ol Roixn
ko 2ol MEERH HEE 5 BHEA B dd ER
HEMe £RE weolx fovt HKS B+ K
& 1.06~114014 oz 7he g BME Ao ole
Hgel B0l Kiim 2ol BES AT BBE U
A %7 AELD QAT THPRE o HUY
H45E @ U gos %Y, BETE HE ¥ &
Kol #EY +£& HES BRI

eh. LB BLHE

2% el A B vie} o] Y EL HE F
Ag4E L AEE 2Ac BROY BERA YK
E£H BRUY DREF YL B BE REY K
U 45 HEER FobH e EHIAT RHEMH
ol gHiel 277 e EEHO st EIA
Huo pEe REG HY 4% & BXARL 1
Eb oo BB woh EIL AN & BEE Ve
o oz %ol AKEQ K% REL HEN ¥
X Atete] Fiel vz AAA,

o, WES HE, Bl Azl MK

RES HE, B A MEE(ER4) RE

Table 4, Correlation coefficient between specific
gravity and weight, length, width and
thickness of rice grains-

Correlation coefficient
Variety - - -
Weight | Length | Width [Thickness
Jinju 0.980**(0.836**10.821**{0.916**
Seogwang 0.971** 0.936"‘*‘ 0.985%*10.978**
Hangang chal [0.965**/0.839**]0.811**]0.906%*

o—o: Jinju

——: H chal
| o—a: Seogwang angang

[e.23
o

D
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Percent of fully
ripened grain(%)
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=]

1.10 1.20
Specific gravity
Fig. 1. Percent of fully ripened grain among grains
having same specific gravity.
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Table 5, Correlation coefficient between length,
width and weight of 1,000 brown rice.

. Correlation coefficient
Variety
Length | Width Thickness
Jinju 0.872** | 0.946** | 0.850**
Seogwang 0.888** | 0.934** | 0.942**
Hangang chal | 0.838** | 0.861** | (0.822**
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Table 6, Brown rice quality as sorted by specific gravity of grains

Variety Quality of Specific gravity

brown rice (%) 1.0 {102 {1.04 |1.06 [108 { 1.10{ 112 | t.14 [ 1.16 | 1.18 | 1.20
Green rice 43 37 32 32 25 | 20 17 11 8 5 3

Jinju Imperfect grain| 52 55 | 60 55 44 | 31 20 19 17 ) 2
Perfect grain 5 8 8 13 31 49 63 70 75 89 95

Green rice 6 11 7 {16 | 25 | 12 8 5 3 1 0

Seogwang | Imperfect grain| 88 81 83 72 53 13 5 1 2 1 0
Perfect grain 6 8 10 12 22 75 87 94 95 98 1100

Green rice 24 17 13 12 12 11 7 4 2 1 1

Hangang chal| Imperfect grain| 69 71 61 38 23 17 13 11 9 1 1
Perfect grain 7 12 26 50 65 72 80 85 89 98 98
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Table 7. Content of inorganic elements in chaff of grains with different specific gravity.

Specific gravity
—
Variety Cmf;’;’e“ 10 | 102| 1.04| 1os6| to8| 110| 12| 114 16| 118] 1.20
Total-N | 112 107 094| 080 | 0.75] 075] 0.72] 0.45| 055| 048] 050
o PO, | 011| 010] 016| 015| 012 015| 013 017{ 015[ 0.19] 0.16
KO | 008| 0.08| 009 014 017 014| 0.15| 0.16| 020 0.18] 0.20
SiO, | 12.40 | 1440 | 15.60 | 16.00 | 15.80 | 16.10 | 16.80 | 17.20 | 1800 | 17.90| 18.00
Total-N | 1.05| 094 112 090 0.92| 084| 084 0.78] 076| 0.77] 0.78
PO, | 015| 018 0.15| 0.20| 0.19| 018} 017| 012] 014| 016| 017
‘wal
Seogwang g o | 007 009 009 012| 013| 013] 014 015| o12| 013 012
Si0, | 11.80 | 12.40 | 13.40 | 14.40 | 1400 | 15.20 | 15.80 | 16.60 | 16.60 | 16.90| 16.50
Total-N | 098 086| 086] 072| 0.78| 0.60| 056| 052] 056| 055 052
RO 0.10{ 0.14] 015| 014 016| 018| 0.14] 016| 018 016] 017
H hal 1205 ~
Aneane % k0 | ooz 0.04] 0o0a| 006| 008| 008] 010| 015] 013] 013] 014
Si0, 11.20 § 1200 | 1260 | 12.80 | 13.40 | 14.80 | 14.20| 14.601 14.20| 1460 16.40
o) BT HES) mEKS AERE 21 RE o) BRE ASd B RE%S SHE £ Fuag
o]l AR g EH BHEY4S HH BAe B8 o
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Table 8, Characteristics of seedling from seeds having different specific gravity.

Item Variety Specific gravity

1.0 |1.02 | 1.04 {1.06 {108 |110 [1.12 |1.14 [116 [1.18 [ 1.20

Germination |JiM¥ 24 |42 65 74 {80 86 |89 91 97 ho0 [100
ratio (%) Seogwang 31 60 67 88 90 90 95 96 96 [100 {100
Hangang chal| 26 40 78 | 84 85 88 90 92 (100 (100 100

Plant height Jinju 20.0 {208 {217 | 223 | 225 [226 |229 [232 |233 |235 | 235
(ca) Seogwang 171 181 | 188 {190 | 190 1195 |196 |19.7 | 198 |203 | 201
Hangang chal 193 | 197 | 205 | 208 | 208 |21.2 |213 {214 |214 |213 | 211

Jinju 54 | 551 571576016263 )|63]| 641 65]| 65
No, of leaves | Seogwang 50 1| 51| 52| 59| 59|59 160163 63| 65| 64
Hangang cha) 50 | 51 | 52 | 54 | 54 | 56 | 57 | 59 | 59 | 60 | 6.1

Dry weight Jinju 64-| 68| 74 | 82 | 86 | 88 | 90 | 92 | 92 { 95| 95
@ 100 plant) Seogwang 70 | 75| 79 | 82 | 85 | 86 | 92 | 93 | 94 | 96| 94
Hangangchal 70 | 72 | 78 | 75 | 80 | 82 | 88 | 90 | 92 { 92 | 92

Dry weight /| Jinju 32 133 34|37 ] 38|39 391 40| 40 | 40| 40
plant height | Seogwang 41 | 41| 42 | 43 | 45 | 44 | 47 | 47 | 48 | 47| 47
(mg,cm) | Hangang chal 3.6 3771 386 3.6 3.9 3.9 4.1 42 4.2 4.3 4.4
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Fig. 2. Relationship between weight of 1,000
brown rice and dry weight of seedlings.
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Table @, Relationship bet ween specific gravity and dry weight of seedling.

. . . Correlation Optimum specific
Variety Regression equation coefficient gravity
Jinju Y=-90.5x2+ 202x — 108.59 R=0.9208** 1.12
Seogwang Y=-305x%x2+71x—36.59 R=(.0538** 1.16
Hangang chal Y=20x*~45x +29.19 R=00610** 113
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