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The induced semi-dwarf mutants of apples

by gamma irradiation
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In apple trees two semi-dwarf mutants were in-
duced by chronic gamma irradiation. One of them
was a compact type mutant of American Summer
Pearmain irradiated at 90 R/day for about one year.
Both shoot length and internode length were
shorter than those of the original trees. This had
Another charac-
The

other one was a spur type mutant of Ralls Janet ir-

thicker leaves and longer petioles.

ters were almost the same as the control.

radiated at 45 R/day. This one had shorter shoots,
shorter internodes and smaller leaves. Length of
juvenile phase was shorter and flower bud forma-

tion was abundant. And a lot of fruit spurs were

as the control except somewhat smaller fruit size.
The both two mutants were entire limb sports.
The occurrence of these entire limb sports is sup-
posed to be caused by the following mechanism.
The apical meristems of buds were severely
damaged by gamma rays at higher exposure rates
and small accessory buds or hidden buds were
stimulated to grow up similar to the case of cut-
ting back method. And mutation rate is high at
more exposure, Thus a mutated cell grows up
into a wholly mutated shoot or grows up into a
shoot with a large sector without severe competi-

tion with non-mutated cells.

formed. Fruit characters were almost the same
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Table 1. Frequency of induced mutants of apples by chronic gamma irradiation
CREE | BRE | g | asemm | BE B || mvoms SR
o e - : [t 25 4 H: A7 18 it ST2 5 45 4 IR
L ﬁ ‘EXI.)O.SLHC Total. No. of trees No. of No. of No. of shoots No.%f mutated
Variety | rate | exposure irradiated survival shoots per tree shoot
i (R/day) | | sprouted L B
i
American 90 22,860 2 20 10.0
Summer 45 11,430 3 56 18.7 0
Pearmain
R 90 22,860 2 1 1.0 0
Ralls Janet| 45 11,430 4 37 9.5 1
- F v
F v A 90 22,860 3 1 1.0 0
Golden 45 11,430 5 23 4.6 0
Delicious
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Table 2, Characters of leaves and shoots of semi-dwarf mutants and normal trees of apples
- v | e s | ERPEI BoRE | we | wm | o me | e
s n |ine| BEE WO emE  op g R KMo KR RR
Mutant Shoot |No. of leaves h‘ztill?doc ﬁz 1?}?2} Thlscﬁiolzﬁzs of Leaf Leaf* Leaf* Petiole
lengthw per flloot a the shoot at top _at base length | width t}nckness lengfli
53] b/
Ralls Janet
o R A T [
®ED cmy Iy cm mm mm cm)| cm cm
Spur-type 16.4 13.1 2.6 3.3 4.0 6.6 4.4 6.8 1.9
mutant
B T 28.6 15.6 3.2 2.8 | 4.5 8.5 6.0 6.7 2.2
|
(i
American Summer Pearmain
£ T 422 A 40
Cfﬁ{ﬁ)gct 64.3 40.3 2.4 5.1 7.5 8.7 5.7 9.4 3.4
mutant |
B 87.9 42.0 2.9 3.8 | 7.9 | 89 | 5.8 7.4 2.7
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Figure shows reading of graduation of eyepiece micrometer at a same magnification.



