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Diagnosis of Seed Quality for Korean White Pine by Soft X-Ray Photographs*!

Kyung Hyun Min*?

The seed quality testing for Korean white pine (Pinus koraiensis), their pre-germination and
embryo growingv process were investigated and the abnormal embryo groups were discriminated by
the use of soft X-ray photograph. The study results were as follows;

1. The embryo reflection was clearly observed for air dried seeds (moisture content was 6.3%) at
30 sec, stratificated seeds at 60 sec (moisture content 24.0—36.0%) and immature seed (moi-
sture content 41.0-64.0%) at 90 sec., then the photographing variation for soft X-ray was the
radiographing distance at 42cm, focus M, voltage 19.5 K.V.P. and Ampere 8 mA. By the
above result, the radiographing time for discriminating the embryo reflection was increased by
the increase of moisture content in the seeds.

2. The embryo reflection could be clearly observed from the last ten days of June and the
embryo length ratio to endosperm length was growing to 65% at the first ten days of
September. By the result obtained the soft X-ray photograph was thought to be effective
method for the study of inner morphology of seeds.

3. The clear reflection seeds for embryo and endorsperm were observed to 69.7% and the seeds
were practically germinated to 75.2% The difference in number between the discriminated
seeds by the soft X-ray photograph and the practically germinated seeds was only 6%.
According to this results, the soft X-ray photograph was thought to be a effective methods
for the germination diagnosis in the shortest time and with the exactness comparatively.

4. Because of the possibility of clearness for observation of pre-germination process, the soft X-
ray photograph could be used for the study on the physiclogy of seed germination.

5. The frequency of abnormal embryos was observed of total 4.4% and their types and
subtypes could be classified into twenty groups. Among these groups, single abnormal embryo
type was divided into eight subtypes and observed of 2.0 percent, twin embryo was six
subtypes and 1.8 percent, triple embryo was five subtypes and 0.5 percent, and inverse type

was 0.12 percent.
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Table 1. The variation of photographing for Korean white pine seeds by soft X-ray photo(DlStance 43cm>

Focus :M
T om | " ow | mawm | cnea%eﬁs of embryo by photo. | W E
Volt E Ampere Time Immature seed Air dry seed SS;édatxﬁcatxon Remarks
8.0 KV.p | 4 mA 120 sec X I X % @ : &3 ﬁ;ﬁ
8.0 8 60 % X X O: s B3
8.0 8 90 ! X A X LE g
12.0 4 120 X A X X 1~ 3}
12.0 8 60 X aN e
16.0 4 60 x O A
16.0 8 30 X O A X
16.0 8 90 Fay O O |
19.5 4 5| x A x
19.5 8 30 A © 0
19.5 8 60 ) O ©
19.5 8 90 © O O
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Fig. 2. Embryo growing process for Korean white
pine seeds soft X-ray photograph on 19.5
K.V.P. 12mA 60 Sec. 1: June 19, 1970. 2:
June 26, 1970. 3: July 3, 1970, 4: July 10,
1970. 5: July 17, 1970. 6 : July 24, 1970

Fig. 3. Seed quality testing for Korean white pine
C :Mature seeds

by X-ray photo. 19.5K.V.P., 8 mA, 30 Sec.
(May 3, 1970)
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Table 2. ero pre-germination by soft X-ray photograph in Korean white pine seeds
P % 9 ¥ E w8 F R f8 Various stages of pre-germination
A B _ O:m_:w of mmBEm seeds {EBERBRE  Stratification 2—5°C mmﬁmmﬁm 25°C
! Endo v Emb 10 days 20 days 10 days
Treatment . Sample , .. Emb Emb Emb. | Emb. Emb. | Emb.
M, : length _ _m:mzﬂ ratio length | ratio _ EGR length | ratio m EG.R. length | ratio ~ E.G.R.
] mm mm % mm %)| % mm % %1 mmi % %
1970 | Stratification 25°C 30days 9 12.4 7.9 63. w 8.5 68.5: 7.6 — — —! 9.0, 72.6 13.0
after 2—5°C 10days | _
71 | Stratification 25°C 30days 9 11.4 7.6 66.7 9.0 78.9 18.4 — -, — 9.3 81.6 22.4
after 2—5°C Samwm | | |
70 | Stratification 20—30°C 30: 9 12.5 8.3 66.4 8.9 71.2 7.2 - —j — lv - ,l
days after 2—5°C Sa»wm, | 4 |
71 | Stratification 20—30°C 30 9 , 11.7 8.3 70.9 9.7 82.9 16.9 - —I —; — — —
days after 2—5°C Smmf i { A d i
70 | Stratification 25°C 20days/ 9 i 12.4 | 8.0 62.9 - - — 8.9 71.8, 11.5 9.3 75.0 16.3
after 2—5°C 20days | i ! | I
71 | Stratification 25°C 20day s 9 i 11.6 8.1 69.8 — — — 10.1 87.1 24.7: 11. h 98. w" 40.7
after 2—5°C 20days : i | | |
70 | Stratification 20—30°C 20 9 12.7 8.2 64.6 - — — 9.0 _No.w_ 9.8 7 Ny -
days after 2—5°C mommwmm ! | | _ !
71 | Stratification 20—30°C 20 9 : 11.6 8.1 69.8 — - — 10.0 mm.m 23.5 —i l_ —
days after 2-—5°C 20days’ : _ _ !
A F3 ZE [N He Various stages of pre-germination
d 3 _m ﬁﬂﬁﬁ m:m:momsop 25°C R Nm,. i ﬁ ;] Stratification 20~ 30°C
20 %Jm wo mmwm 10 %J\m 20 days 30 days
Treatment < : Seriarl T
Emb. : Emb. Emb. | Emb. Emb. | Emb. ‘Emb. | Emb. Emb. [ Emb.
length_, ratio _ EGR. _length | ratio Emﬁimm:o _ EGR. _m:mﬁr_ ratio ' |mlo|m _9._@3' nm:o Tw.n.nl.
! ! mm % % mm %o %| mm: %) % mm "%, % %
1970 | Stratification 25°C 30days 9.2 § m 16.5 9.4 75.8 19. m —1 —i — —i - - |ﬁ - —
i after 2—5°C Hommwm ; i ; _ _ _ _ w
71 ¢t Stratification 25°C mommvm 9.3 81.6 23.4 9.7 85.1 27.6 -, - — - - - - - -
I after 2-—5°C 10days | | ' | h _ |
7 _ Stratification 20—30°C 30 — —i — — — — 9.1 72.8 9.6] 9.6 76.8 15.7, 9.8 78.4 18.1
days after 2—5°C 10days , _ | | _ _
71 | Stratification 20—30°C 30 - =i - — - - 10.6 90.6 27.7 11.2 94.9 34.9 11.4 97.4] 37.3
days after 2-—5°C 10days’ ﬁ ! i : ‘ _ ! “
70 | Stratification 25°C 20days' 9.7 78.2 21.3 — — —_ - —i -, — - — — —
after 2—5°C 20days ! i ! : ! ! _
71 | Stratification 25°C 20days 1.4 98.3 40.7 - — — - - - - - — — —
i after 2--5°C 20days ; ” . i ;
70 | Stratification 20—30°C 20 — = - — - — 9.6 75.3 17.1! 9.8 78.8 19.5 — @ — = —
. days after 2—5°C 20days ! i | | “ | _ ;
71 | Stratification 22—30°C 20 =i —i —| — — — 10.5, 90.5 29.6 11.2 96.6 38.3 — — —
days after 2—5°C 20days ‘ ‘ i ! _ i ~ _
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Table 3. Frequency of abnormal embryo
(umt /o)
I ;_ E EER ’eq“e_?cy/"
¥BE Kwang, A
Embryod nung area: Seoul a
groups an == : - -
i 70 l 7 l Average
[ (E¥F) 96.63 94.88 93.551‘ 95.27  95.59
== 023{ 0.54 0.68 0.59 0.6
2= 2 0.23 0.54 —] 0.59  0.34
# 3 023 — 034 — 014
% A N Bt I
4 1023 — 103 — 0.32
B 5 0.68 0.8, 1.03’ — 0.63
2 7 o2 — o - 006
8 0.200 — — 0.20, 0.10
Subtotal | 2.000 1.89 3.08 1.38  2.09
I—1 — ~ ~ p3y 009
5 2 0.23 —| — 0.39 0.16
== 3 — 0.54f — 0.98 0.38
M 4 | 0.23 2.15 0.68 0.59| 0.91
B 5 f 0.231 W T
6 | — oz — 02 012
Subtotal | 0.69 2.96/ 0.68 2.55  1.72
N—1 0.23 — — 020 011
m |
= 2 0.45 — — — 011
LIS 3 °  — = 0.3 020 0.09
) s = = - -E 0.05
5 . — — 0.3 020 0.14
Subtotal | 0.68% —] 0.68 0.06  0.49
Gt 4 1) ] |
Teyerse s ~ 027 — 0.20 0.12
embryo : ‘ ] !
ERELRE) | T
Abnormal 1 !
embryo ‘ 3.37f 5.12] 4.44 473 4.42
appearance ! |
ratio | i
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