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Use of Soft X-ray Photography for Studying Seed Quality in
Grass and Tree*!

Oue Ryong KIM - Chung Suk KIM - Jai Saing KIM

= )

A PEE B 4R KRAREYS 8t 31 B Y 8 i 43Md) HE Soft X
-ray photographyoll K&t # 1-2] %7l BMES #Afrels Bl e 58, e Ao,
FERz o ol Withelol, Mook WRFLS) SEcERNE, 89 Zolel HBML, a8ln R pEre
HEoL 20| BAMKEE Fo| E1Fofths) HilE, B B X-rayol HIF Y KT
teol 2ol Soft X-rayik-& #¥l Blol HHhsbel & 4 ok

ABSTRACT

Soft X-ray photography was used to study some characters of seeds, such as fullness, damage
by blight and harmful insects and degree of mechanical damages, degree of development of
embryos and endosperms, size and position of cotyledons, existence and position of twin seed.
Thirty nine species of woody plants (31 angiosperms and 8 gymnosperms) and four species of
herbs were examined in this study. The results showed that through the mechanism of the selec-
tive sensitivity of seed structure of soft X-ray, seed characters mentioned above could be
recognized regardless of size of seeds and thickness of seed coat. We concluded that it is possible
to use soft X-ray photography reliably to find out the various characters of seeds.

Key words : soft X-ray photography; seed quality; woody plants; herbs; selective
sensitivity.
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Table 1. The determination of impregnated seed in grasses and trees by soft X-ray photography.

Irradiation by soft X-ray Germination in the incubator
Number of { Number of |Impregnated | Number of | Number of | Germination | Remarks
irradiated | impregnated seed in observed actual percentage
seeds seeds percentage seeds germination | for good seeds
Grass
1 Arundinella hirta 265 199 75.09 300 236 78.67
2 Zoysia japonica 302 204 67.55 - - -
3 Dactvlis glomerata 262 233 88.93 300 250 83.33 Introduction
4 Festueca arundinacea 293 285 97.27 300 242 80.67 Introduction
Broad leaved trees
5  Fraxinus 63 54 85.71 35 25 7143
rhynchophylia
6 Magnolia sieboldii 23 9 39.13 23 0 0
7 Ailanthus altissima 14 13 92.86 213 51 23.94
8 Alnus japonica 279 33 11.83 600 85 14.15
var. arguta
9 A, cremastogvne 271 188 69.37 300 0 0 Introduction
10 A. hirsuta 282 17 6.03 272 18 6.62
11 A hirsuta 273 8 2.93 224 5 2.23
var. $ibirica
12 A. japonica 298 4 1.33 238 2 0.84
13 A. inokumai 278 36 12.95 — - — Introduction
14 A. glutinosa 294 2 0.68 232 2 0.86 Introduction
15 A incana 288 46 15.97 268 8 2.99 Introduction
16 A. inokumai 217 15 6.91 266 > 1.13 Hybrid
x A. hirsuta
17 A japonica x A.hirsute 311 5 1.61 209 3 1.44 Hybrid
18 Betula platyphylla 355 143 40.29 115 79 68.70
19 B. ermani 280 135 48.21 419 112 26.73
20 Lespedeza 289 284 98.27 263 56 21.29
maximowiczit
21 L. bicolor 126 112 88.89 138 12 8.70
22 L. cyrtobotrya 195 168 86.15 160 7 4.38
23 Amorpha fruticosa 121 118 97.52 196 175 89.29
24 Wistaria floribunda 5 4 80.00 4 4 100
25 Robinia 101 96 95.05 306 245 80.07
pseudo acacia
26 R. hispida 97 77 79.38 152 83 54.61 Introduction
27 R. viscosa 102 97 95.10 204 172 84.31 Introduction
28 Elaeagnus umbellata 33 28 84.85 33 0 0
29  Cornus controversa 39 35 89.74 187 0 0
30 C. officinalis 35 35 100 49 0 0
31 Paulownia coreana 299 282 94.31 235 214 91.06
32 P tomentosa 303 185 61.06 257 101 39.30 Introduction
33 Sorbus commixta 197 143 72.549 181 1 0.55
34  Platanus orientalis 207 5 2.42 181 0 0 Introduction
35 Castanea crenala — - - - - - Introduction
(Kingyose)
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Irradiation by soft X-ray Germination in the incubator
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Needle leaved trees

36 Larix leptolepis 303 14 4.62 211 3 1.42
37 Pinus densiflora 297 292 98.32 162 160 98.77
38 P. thunbergii 196 168 85.71 45 30 66.67
39 P rigida 302 245 94.37 220 165 75.00
40 P laeda 204 155 75.98 197 118 59.90 Introduction
41 P. koraiensis 44 44 100 200 7 3.50
42 Juniperus chinensis 156 67 42.95 203 4] 0
43 [ rigida 197 182 92.39 159 0 0
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Fig. 1. Photographs showing grass and iree seeds

Legend
a = Twin d = Diseased Broad leaved trees
b = Shrivelled e = Insect attacked 5. Fraxinus rhvnchophylla
¢ = Mechanically damaged f = Empty 6. Magnolia steboldii
Grases 7. Adlanthus altissimag
1. Arundinella hirta 8. Alnus japonica var. arguta
2. Zoysia japonica 9. A. cremasltogyne
3. Dactylis glomerata 10. A. hirsuta
4. Festuca arundinacea 11. A. hirsuta var. sibirica
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18.
19.
20.
21
22.
23.
24.
25.
26.
27.
28.

A. japonica

A. inokumat

A. glutinosa

A. trncana

A. inokumai x A. hirsuta
A. japonica X A. hirsuta
Betula platyphylla

B. ermani

Lespedeza maximowiczii
L. bicolor

L. ovrtobotrya

Amorpha fruticosa
Wistaria floribunda
Robinia pseudo acacia
R. hispida

‘R. viscosa

Elaeagnus umbellata

29.
30.
31.
32.
33.
34.
35.

Cornus controversa
C. officinalis
Paulownia coreana
P. tomentosa
Sorbus commixta
Platanus orientalis

Castanea crenata (Kingyose)

Needle leaved trees

36.
37.
38.
39.
40.
41.
42.
43.

Larix leptolepis
Pinus densiflora

P. thunbergit

P. rigida

P. taeda

P. koraiensis
Juniperus chinensis
J. rigida



