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Fig. 2 Several particle size
defined in projection

area on microscope

Table 1 Particle diameter of single one
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Fig.3 Length(l), breadth(b),
thickness(h) model

Table 2 Definition of shape features

2-axis mean dia. (1+b)/2
normal | 3-axis mean dia. (1+b+h)/3
direction .
2-axis harmony
di . 2/11/1 + 1/b)
a. mean dia.
3-axis harmony
. 31/ + 1/b + 1/R)
mean dia.
2-axis gemetric .
oem (1)
mean dia.
aerial surface mean dia. |/(2Ib + 2bh + 2h)/6}"
equivalent sauare equivalent ™
dia. dia s
circular equivalent Y
- (4s/ x )"~
dia.
volume mean dia. 3ibh/(lb + bh +H)
voluminal | 5_as geometric 4
equivalent mean dia. (1bh)
dia. cylinderical (s
eauivalent dia. )

Aspect= length of major axis

length of minor axis

_ _berimeter*
Roundness A x X area

__100x area
Compactness verimeter’

. _length of major axis— length of minor axis
Elongation length of major axis+ length of minor axis

- perimeter
PTB 2(length + width)

__ length
LTP perimeter

. _length
LTW="idth

100 % areax (length of major axis)

s ! projected arca
dia. @ diamcter
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Table 3 Particle diameter of seed (unit: mm)

normal direction diameter areal equivalent diameter voluminal equivalent diameter
2-axis 3-axis 2-~axis 3-axis | 2-axis surface squrare circular | volume 3-axis cylinderical
ltems mean mean harmony harmony [geometic area equivalent equivalent| mean geomeri equivalent
dia. dia. mean mean mean mean mean mean
milyang 23ho(rice) |6.9140 5.3027 5.0157 3.4110 5.8889 4.5986 5.1871 5.8530 3.4110 4.1627 3.8251
dasan rice 6.8936 5.3094 5.4923 3.6092 6.1632 4.7392 5.3571 6.0448 3.6092 4.3279 3.9460
hwasung rice 6.2360 4.8990 5.4184 3.6650 5.8128  4.5291 4.9968 5.6382 3.6650 4.2205 3.8157
hwasun chal-rice 6.4022 4.9998 5.6129 3.6950 5.9946  4.6203 5.1204 8.7777 3.6950 4.2886 3.8608
IR36{rice) 6.9410 5.2623 4.5498 3.1104 5.6196  4.3979 5.0118 5.6552 3.1104 3.9183 3.6304
dongjin rice 6.2582 4.9388 5.4569  3.7439 | 5.8438 4.5803  5.0434 5.6909 | 3.7439 4.2826 3.8820
daean rice 6.4127 4.9985 5.4263 3.6170 | 58989 4.5690  5.0412 5.6884 | 3.6170 4.2267 3.8064
juan rice 6.2344 4.9046 5.4622 3.6964 5.8356 4.5477 5.0567 5.7059 3.6964 4.2442 3.8576
ilpum rice 6.3420 4.9780 ©5.6238 3.7496 | 59721 4.6262  5.1243 5.7821 | 3.7496 4.3133 3.8948
hulled barely 5.9775 4.8850 5.0438 3.9119 | 540908 4.5617  5.8558 6.6075 | 3.9119 4.3339  4.5239
hulless barely 7.2730 * 5.8000 * 6.4949 * 5.4342 6.1319 * . .
wheat 6.3465 - 5.4363 * 5.8738 * 5.2029 5.8708 * - -
rye 61205  « 4.7752 * 5.4062 * 5.0180 5.6622 . - *
corn 8.4947 * 8.3733 * 8.4338 * 7.2894 8.2253 * * *
kaoliang 5.0343  « 5.0040 » 5.0191 * 4.3675 4.9262 . - *
black-bean 1ho 10.2067 * 10.1997 * 10.2032 * 9.0167 10.1742 * * *
dawon bean 6.5531 * 6.4003 * 6.4762 - 5.8162 6.5629 * * -
danyub bean 8.0224 * 8.0208 * 8.0216 . 6.9015 7.7875 . . .
spring bean 12.1395 * 11.4739 . 11.8020 * 10.5594 11.9150 - * *
taegwang bean 8.7055 * 8.7040 * 8.7047 * 7.5473 8.5162 * . *
gold bean 9.8474 - 9.8368 * 9.8421 * 8.5651 9.6647 * * *
red-bean 6.7538 * 6.6128 * 6.6829 * 6.1571 6.9476 * * *

chinese cabbage 1.7967 1.7038 1.7931 1.6810 | 1.7948 1.7006 1.5861 1.7897 1.6910 1.6974 1.5631

radish 3.9314 3.2109 3.8672 2.7723 | 3.8992 3.1156 3.5564 4.0130 2.7723  2.9967 2.8184
young radish 3.8083 3.3299 3.7368 3.1360 | 3.7724 3.2815 3.4613 3.9056 3.1360 3.2323 3.0520
carot 2.0990 1.6400 1.9020 1.2312 | 1,998t 1.5301 1.7807 2.0093 1.2312  1.4232 1.3180
korean angelica root| 5.7535 * 5.2345 * 5.4879 . 4.8031 5.4197 * > »
red-pepper 4.0913 * 4.0395 . 4.0653 * 3.7583 4.2408 - - -
cucumber 6.9964 52003 5.7890 3.1012 | 6.3642 4.5827 4.9454 5.5803 3.1012 4.0234 3.4006
melon 6.2130 * 5.6687 * 5.9346 - 4.8135 §.4315 * . *
onion 5.7215 * 5.7210 * 5.7213 * 4.9457 5.5806 - * *
walsh onon 3.4430 - 3.3277 - 3.3849 * 2.8577 3.2248 * - -
long walsh onion 2.6300 * 24176 . 2.4731 * 2.1156 2.3872 * * *
chima lettuce 2.7220 * 2.0465 * 2.3602 * 2.0112 2.2694 ~ * N

hansung sesame 2.4480 1.8867 2.2828 1.3730 | 23639 1.7634  2.0022 2.2593 1.3730 1.6223 1.4523

Table 4 Shape features of seed

item danyub bean comn dawon bean hansung sesame ilpum rice dasan rice 1R36
Aspect 1.0290 1.2715 1.3605 1.7020 2.0144 2.6422 3.8420
Roundness 2.1253 1.2830 1.1009 1.7520 1.2186 1.2198 1.1192
Compactness 5.8548 1.9862 1.3108 4.4860 1.9234 2.2068 2.3554
Elongation 0.0143 0.1195 0.1527 0.2598 0.3365 0.4509 0.5869
PTB 1.7026 2.1314 0.8998 1.4280 0.9910 1.0230 0.9808
LTP 0.1489 0.2626 0.3203 0.2205 0.3372 0.3546 0.4045
LTW 1.0290 1.2718 1.3605 1.7020 2.0144 2.6422 3.8420
PTAL 4.2085 1,1948 0.5134 2.2115 0.7139% 0.7820 0.7297

—105—



Table 5 Geometrical features of seed

tems L/IW  W/T compa roughn

ctness  ess
milyang23ho(rice) 3.2015 1.5823 2.2790 1.1712
dasan rice 2.6420 1.7681 2.2068 1.2198
hwasung rice 2.1352 1.7879 2.2475 1.2819
hwasun chal-rice 2.0823 1.8926 2.0720 1.2524
IR36(rice) 3.8420 1.5050 2.3554 1.1192
dongijin rice 2.1145 1.7473 2.3106 1.3086
daean rice 2.2906 1.7961 2.1964 1.2458
juan rice 2.0862 1.7996 2.0842 1.2370
ilpum rice 2.0144 1.8701 1.9234 1.2186
unhulled barely 2.3071 1.3389 1.9130 1.1020
hulless barely 2.6366 * 3.3322 1.3925
wheat 2.219N * 1.4280 1.0490
rye 2.7653 . 1.6860 1.0720
com 1.2715 - 1.9862 1.2830
cornl(a) 1.2891 * 8.3465 2.5890
kaoliang 1.1681 * 1.1710 1.0480
black-bean 1ho 1.0539 * 1.2164 1.0804
dawon bean 1.3605 * 1.3108 1.1009
danyub bean 1.0291 » 5.8548 2.1253
spring bean 1.6115 * 1.8500 1.2760
taegwang bean 1.0269 * 3.0688 1.6225
gold bean 1.0680 * 3.0613 1.6637
red-bean 1.3377 * 1.2080 1.0490
onion 1.0182 . 1.1790 1.0620
welsh—onion 1.4479 - 1.2725 1.0575
long welsh-onion 1.5342 * 1.3352 1.0600
chima lettuce 2.9854 * 7.3292 1.9820
hansung sesame 1.7020 2.3717 4.4860 1.7520
perilla 1.2358 - 1.1755 1.0455
chinese cabbage 1.0932 1.1309 1.1533 1.0465
radish 1.2930 1.9373 1.9024 1.3028
young radish 1.3176 1.3849 1.1794 1.0438
carot 1.8832 2.0166 1.6014 1.1246
korenaangelica root | 1.8585 . 2.2565 1.3000
red pepper 1.2535 - 1.2720 1.0610
cucumber 2.4212 2.5435 20.3650 3.3593
melon 1.8409 - 3.7730 1.6230

= 1 unmeasued data
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