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Mutant Clones of Sweet Potato in Quantitative Characters
Induced by Gamma-Rays and Ethylene-Imine
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Prominent mutant clones induced by gamma-rays and ethylene-imine

A0Q-15 FPBI00E &N OZF L v 4 3 /10 & B EIURH
A.0Q-15 High yielding clone from cv. Okinawa 100 by EI
B.OQ-67 {11005 & 0 047> v —#Z & 2 @5t P A4

B.0Q-67 High dry matter clone from cv. Okinawa 100 by gamma-rays

CNQ50 BHIFEYDIFL YA 3210k B 0 GHLRH
C.NQ-50 High total sugar clone from cv. Norin 1 by EI
D.TQ-53 <29 HEVDH v v —#il & 3m A RH

D.TQ-53 High dry matter clone cv. Tamayutaka by gamma-rays
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Table 1. Data on quantitative characters in prominent

mutant clones of sweet potato

3 o EEHE (1978—1980)

ok ()

Mean of 3-year trial(1978—1980)

Treatment{1)

% # & AR (g/ 1 4) PFHE(%) EER(%)
Name of clone Tuber yield(g/plant) Dry matter content(%) Total sugars content(%)
Control{Norin 1) 493 30.6 3.57
NQ -4 511 33.2% % 3.74 y-1
NQ-17 593 * 30.5 3.37 Y-3
NQ-38 617 % 29.1 3.78 Y-2
NQ-46 563 29.5 4.27% EI-1
NQ-50 434 29. 4 4.33% EI-1
L..S.D. 5% 94 1.9 0.70

1% 127 2.6 0.96
Control( Tamayutaka) 680 28.7 3.05
TQ-2 754 30. 1% 2.99 EI-1
TQ-53 636 30. 8% 3.31 Y1
L.S.D. 5% 129 1.2 0.56

1% 175 1.6 0.76
Control{Qkinawal00) 806 24. 8 3.18
0Q-15 1,066 * 24,7 3.07 El.2
0Q-67 616 26, 2% 2.99 v-2
L.S.D. 5% 210 1.2 0.48

1% 285 1.6 0.66

*  Significantly higher than controls at 5% level
% % Significantly higher than controls at 1% level
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(1) v...gamma-rays irradiation; EIL..ethylene-imine treatment

Figure....Number of repeated mutagenic treatments
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It has been cleared that mutation can be induced by
physical and chemical mutagens in sweet potato. It is
generally viewed that in vegetatively propagated plants
the mutagenic treatment gives rise to chromosome
aberrations along with gene mutations, and that the minor
chromosome aberration may be transmitted to subsequent
clonal generation since no meiotic thieve works.

Three cultivars Norin 1, Tamayutaka and Okinawa 100
were subjected to gamma-rays irradiation{20kR—120R/h)
and

ethylene-imine treatment (0.5% aqueous solution)
Y

for 1 to 3 clonal generations. Among the clnal progenies
from which visible mutations and aberrant plants were
discarded, selection to higher direction was performed
in the characters of tuber yield, dry matter content
(highly correlated to starch content) and total sugars
content. Prominent clones in each character as shown
in Table 1 were screened. Different effects by nultagel]é
and by methods of mutagenic treatment were probed.

Gamma-rays irradiation was more effective to induce
high tuber yield clones than ethylene-imine while the

latter was effective to induce high dry matter content

and total sugars content clones. Deleterious effects of
mutagenic treatments in successive clonal generations on
the quantitative characters were more intense by ethylene
by

features of screened mutant clones shown

-imine than gamma-rays. Morphological and
agricultural
inTable 1 were almost identical to the each orginal
cultivar except the characters subjected to the selection.

Frequency of the prominent clones which significantly
exceeded the original cultivars was1.7x107%, 2.2 x107°
and 1.1 x 10 %n tuber yield, dry matter content and total
sugars content, respectively. This fact suggests that
there is a need to employ large scale populations in order
of thousands to in these

screen prominent clones

characters. It is currently recognized that, even for
the conventional cross breeding of sweet potato in Japan,
the chance of any seedling becoming an approved new
variety is one in fifty- to sixty-thousand. Hence, it
is recommended to apply large scale mutation works for
the sake of picking out superior types in practical sweet
potato breeding in which mutations are utilized.

(H.Kukimura)



