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The Influence of X-rays upon Presoaked Seeds of
Pinus Thunbergii and Pinus densiflora.
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Table 1. Germination and suvival rates in X-rays irradiated

presoaked seeds of Pinus Thunbergii

Germinotion of X-rays Survival on the 220th
Individual | X-ray dose No.'of irradiated timf: . day after sowing
sowing No. of Germination No. of survival
germination percentage survival rates
Y % %
cont. 150 149 99 128 85
100 150 150 100 143 95
T. 1 200 150 150 100 124 83
400 150 150 100 108 72
800 150 150 100 37 25
1200 150 147 98 17 11
cont. 130 129 99 117 90
T. 1 100 150 143 95 83 55
300 150 142 95 78 52
600 150 149 99 68 45
cont. 50 44 88 43 86
T.N 100 150 139 93 125 83
300 150 97 65 113 75
600 150 123 82 26 17
Table 2. Height of young seedlings and abnormal character on the 220th day
after sowing in X-irradiated presoaked seeds of Pinus Thunbergii.
Height of Index Abnormal character
Individua Xray dose | young | SO, | Brancing of | ™ Ohers abnormal
seedlings of control Number | Percentage*| Number | Percentage*
- v em [ % | %
cont. 5.7+1.3 100 0 — 0 —
100 2.9£1.0 51 0 — 0 _
T. 200 3.8%£0.9 67 3 2 0 —
400 4.3+1.1 75 6 6 0 —
800 4.14£1.4 72 8 22 0 —
1200 2.81+1.4 49 10 59 0 —_
cont. 5.0%0.8 100 0 — 0 —
i 100 4.3+1.3 86 0 —_ 1 1
T 300 4.1+1.5 82 30 38 2 3
600 3.6+1.2 72 10 15 1 1
cont. || 4.7+1.0 100 0 — 0 —
N 100 i 6.3+1.8 136 2 2 1 1
300 [ 4.8+2.0 102 15 13 0 —
600 I 3.2+1.0 68 7 27 1 4

* Percentage against the number of survival seedlings
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Fig. 2. Height of young seedlings on the 220th
day after sowing in X-irradiated presoaked
seeds of Pinus Thunbergii.
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Fig. 3. Relation between X-rays dosages and
height of young seedlings in Pinus
Thunbergii on the 220th day after sowing
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Fig. 4. Survival rates of young seedlings on the
190th day after sowing in X-irradiated
presoaked seeds of Pinus densifiora.
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Table 3. Germination and survival rates in X-rays irradiated
presooked seeds of Pinus densiflora

Germination of X-rays Survival on the 190th day
Individual| X-ray dose (No.'of irradiated timg . after sowing ]
sowing No. of Germination No. of Survival
germination | percentage survival rates
v % %
cont. 150 2 1 147 98
300 150 29 19 98 65
D.5 600 150 13 9 82 55
900 150 7 5 40 27
1200 150 4 3 4
1500 150 1 1 1
cont, 150 73 49 138 92
300 150 8 5 137 91
600 150 6 4 119 79
D.14 900 150 3 2 40 27
1200 150 17 11 1 1
1500 150 53 35 0
cont. 150 86 56 142 95
400 150 11 7 131 87
800 150 22 15 47 31
D.16 1200 150 36 24
1600 150 64 43
2000 | 150 / 103 69 0 0
cont. 150 | 136 91 138 92
400 150 54 36 74 49
800 150 56 37 9 6
D.25 1200 150 1092 73 1] 0
1600 150 122 81 0 0
2000 150 125 83 0 0
cont. 150 24 16 144 96
400 150 101 67 34 23
800 150 92 61 10 7
D.28 1200 150 75 50 1 1
1600 150 52 35 0
2000 i 150 27 18 0 0
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Table 4. Height of young seedlings and abnormal character on the 190th day
after sowing in X-irradiated presoaked seeds of Pinus densiflora.

Height of Index Abrormal character
Individual Xray dose | young | Jumber, | Branehing of [ Offies abpormnal
seedlings of control Number | Percentage® Number | Percentage*
Y cm ) % %
cont, 6.7+1.4 100 0 - 0 —
300 4.5+2.0 67 3 3 0 —
D.5 600 5.0x1.5 75 13 16 1 1
900 3.2+1.6 48 14 35 0 —
1200 4.3%1.9 64 0 — 0 —
1500 4,5+ 67 0 — 0 —
cont. 5.4%1.3 100 0 — 0 -
300 7.31+1.6 135 1 1 1 1
600 3.2+1.4 59 8 7 2 1
D.14 900 2.8+1.4 52 10 25 1 3
1200 2.5%0.6 46 0 — 0 -
1500 — — — — — —
cont. 4,5+0.9 100 0 — 0 —
400 5.0%£1.5 111 1 1 3 2
800 2.0+0.8 44 10 21 1 2
D.16
1200 2.3 51 3 60 0 —_
1600 — — — — — —
2000 - — — — - —
cont. 5.8+1.3 100 0 — 0 -
400 6.1+1.9 105 4 5 1 1
800 3.9+£2.1 67 3 33 1 11
D.25 1200 . o . - . .
1600 — — — — - —
2000 — — — — — —
cont. 3.9+0.6 100 0 - 0 -
400 8.4+2.5 215 6 18 0 —
800 4.7£2.1 121 3 30 0 —
D-28 1 1200 4.0 103 0 — 0 —
| 1600 — - — — — —
2000 — — — — — —

* Percertage against the number of survival seedlings
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day after sowing in X-irradiated presoaked height of young seedlings in Pinus densiflora
seeds of Pinus densiflora. on the 220th day after sowing
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Résumé

For the purpose of inducing mutation, in this experiment presoaked seeds of Pinus Thun-
bergii (Japanese black Pine) and Pinus densiflora (Japanese red Pine) were irradiated with
X-rays. The influences of X-rays were investigated on survival rates, LD-50 and initial growth
of young seedlings.

1. The seeds of Pinus Thunbergii were collected from three trees (13 years old), and they
were X-rays irradiated on the 22nd day after soaking.
2. The seeds of Pinus densiflora were collected from five trees (ca. 60 years old), and were
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irradietd with X-rays on the 12th day after soaking.

3. Presoaked seeds of Pinus Thunbergii were irradiated with 100, 200, 300, 400, 600, and
1200t of X-rays, and presoaked seeds of Pinus demsifiora 300, 400, 600, 800, 900, 1200, 1600,
and 200r of X-rays.

4. Survival rates, LD-50 and height of young seedlings in Pinus Thunbergii and Pinus densi-
flora on the 220th and 190th day after X-ray irradiation respectively, were considerably different
according to the tree which gave the seeds. But the following tendencies could be observed.
In Pinus Thunbergii the survival rate seemed to decrease with increasing dosages, and LD-50
seemed to range between 300r and 800r. And also seedling heights were not uniform. 100r and
300r especially seemed to have a tendency to make seedlings higher than the controls. Among
the plants with abnormal characters, those with branching main stem were frequently observed.
It is not clear whether this is due to dircet effect of X-rays or not.

5. The survival rates of presoaked seeds of Pinus densiflova seemed to decrease with an in-
crease of dosage as in the case of Pinus Thunbergii, and 1500r, 1600r and 2000r completly killed
them. And LD-50 seemed to range beetween 300r and 600r. Also, the seedling heights were
not uniform. 300r and 400r especially seemed to have a tendency of making seedlings higher
than the controls. Among the plants with abnormal characters, those with branching main stem
were frequently observed as in the case of Pinus Thunbergii.
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