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Abstract Sweet potato cultivars Tanayutaka, Kokei Na 14 and Kandabaw ere planted in a ganma field
Shoot apices from the irradiated plantsw ere cultured, and regenerated lotsof plantsvia omatic en bryogenesis
T he regenerated plantsw ere tranglanted in afield V ariationsof top leaf shape, leaf shagpe, top leaf wlor, leaf
vein color, vein base clor, root shgpe, root flesh clor, root yield, dry matter content, taste after steaming,
and root B rix w ereobserved in progeniesM 1V 1 andM V 2 The reaults indicated these variationsw ere stably in-
herited A nd the homogeneousmutantsof root shgpe, root flesh color, high dry matter content, excellent tast-
e, high root yield, and high root B rix w ere obtained
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Tablel Regeneration of plantsfran enbryogenic calli

der ived fram shoot apices of the irradiated Kokei
Na 14, Tamayutaka and Kandaba

Accumulated Na of shoot Embryogenic  Embryogenic callus
Cultivar Dos apices callus foming plants
(Gy) cultured  Ng % Na %
14 0 18 13 722 13 72 2
KokeiNa 14 227 26 10 385 10 385
2 lOmg/LABA MS 142 18 8 44 4 3 16 7
57 48 5 104 5 10 4
) ) 0 20 15 750 15 75 0
Fig 2 Plantletsfomed fr.om gnatlc enbryosof cv Tanayutaka 227 48 13 271 12 250
TanayutakaonM Smedium with 1 0mg/A ABA 142 50 9 180 9 180
2 2 57 48 18 8 9 18 8
Kandaba 0 22 14 636 14 63 6
MVi1 M2 100 39 16 410 16 410
62 5 23 7 30 4 5 217
250 37 10 270 10 27 0
2 2 ,
2 M 1V2
Table2 M utation frequenciesof vine characters in the irradiated progeny M 1V2 of sweet potato
culti A ccumulated dose Na of clones Top leaf shepe L eaf shepe L eaf vein mlor V ein base wlor
ultivar ) .
(Gy) investigated No % Na % Na % Na %
0 15 0 0 0 0 0 0 0 0
Tanayutaka 227 192 9 47 21 10 9 3 16 36 18 75
142 156 5 32 6 38 5 32 37 237
57 132 7 53 8 61 22 16 7 33 250
14 0 25 0 0 0 0 0 0 0 0
KokeiNa 14 227 136 0 0 0 0 0 0 0 0
142 127 0 0 0 0 0 0 0 0
57 132 0 0 0 0 0 0 0 0
Kandaba 0 21 0 0 0 0 0 0 0 0
227 46 8 17 4 10 217 0 0 0 0
142 30 10 333 10 333 0 0 0 0
57 34 8 23 5 8 235 0 0 0 0
221 : ( 4,
12 8 1 , 14
Kandaba ) )
14
223 ,
222 ,
L L y 14
10 8 2 10 Kandaba
( 3 224 ,
Kandaba 14
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Fig 3 M utationsof leaf shgpe in the irradiated
progeny M iV 20of cv.  Tamayutaka

5 14 M V2
Fig 5 M utation of root shgpe in the irradiated
progeny M 1V 20f cv. KokeiNa 14

4 Kandaba M1V 2
Fig 4 M utationsof leaf shgpe in the irradiated

progeny M 1V 2 of cv. Kandaba
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232 ) Fig 6 M utation of root flesh color in the irradiated
14 progeny M 1V 20f cv. KokeiNa 14
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Table 3 M utationsof tasteafter steam ing n the irradiated progenyM 1V2 of cv. Tamayutaka
Acam ulate(desgse 0(CK) 227 142 57
Na of clones Investigated a3 8 7 43
Excellent 0 23(26 1?3) 24(31 6) 17(39 5)
Flesh texture M edium 43(100) 44(5Q 0) 26(34 2) 20(46 5)
Poor 0 21(23 9) 26(34 2) 6(14 0)
High 0 24(27. 3) 15(19 7) 18(41 9)
Sv eet degree M edium 43(100) 57(64 8) 56(73 7) 19(44 2)
Low 0 7(8 0) 5(6 6) 6(14 0)
High 0 19(21 6) 36(47. 4) 12(27. 9)
Pow dery degree M edium 43(100) 45(51 1) 32(42 1) 30(69 8)
Low 0 24(27. 3) 8(1Q 5) 1(2 3)
High 0 9(10 2) 0 3(7. 0
Fiber content M edium 43(100) 24(27. 3) 21(27. 6) 5(11 6)
L ow 0 55(62 5) 55(72 4) 35(81 4)
Excellent 0 3(3 9 3(7 0) 3(7. 0)
Taste after steaming M edium 43(100) 81(92 0) 70(92 1) 39(9Q 7)
Poor 0 4(4 5) 3(3 9) 1(2 3)
a Percentage
243 14 3
, tel (0= Q 01) (
Xt 29 3%) 1 14 1
{N+ DEAYY X D y
7 N: i Foona= |, n2=N- |
Fa o= Q 05, 244 Brix
22 3% 25 9%, 14 29 Brix) ,
0% 33 1%, ( 4 , 3 B rix
4 , 14 2 57Gy 2
57 Gy , )
; 8 B rix ,
(1 ); 227 Gy 142 Gy (o= Q 05) 3 , Brix
, (2 7 1% 7 4%, 9 4%,
) 14 142 Gy (o= Q 01) 5 , Brix 9 9%
, 12 2%, 15 6%
, 2 2 B rix Yoshinaga Yamakawa®
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Table4 M utationsof dry matter content n the irradiated progenyM 1V2 of cvs Tamayutaka and Kokei No 14

Range of dry M utant w ith high M utant with low
) A ccunulated dose Na of
Cultivar . Mean(%) matter content dry matter content dry matter content
(Gy) Inves-tigated .
(%) No % Na %
0 13 24 4 225 252 0 0 0 0
Tanayutaka 227 28 24 8 228 301 2 71 0 0
142 26 247 227 264 1 38 0 0
57 19 24 2 220 252 0 0 1 52
14 0 12 312 302 329 0 0 0 0
KokeNa 14 227 11 317 304 328 0 0 0 0
142 16 319 300 334 1 63 0 0
57 9 31 0 299 322 0 0 0 0
5 M 1V2
Br ix
Table5 Brix differencesof different treatments n the irradiated
progeny M 1V2 of cv. Tamayutaka n canpar ison with CK References
Brix
A ccumulated dose(Gy)  Brix mean Significance of differences to CK [1] Miller JC Further studiesof mutations of the Port Rico sveet
57 364 Q12"" potata ProcAmer SocH on Sci, 1935, 33: 460 465
142 36 Q 08"
227 3 56 0 04* [2] Nagatomi S Enlargeanent of induced variations by combined
0(CK) 352 method of chronic irradiationsw ith callus culture in sugar cane
,oRx o=Q05 Q01 Gamma Field Symposia, 1991, 30: 87 110
*, * * Stand for significent at o= Q 05 and @ 01, respectively. [3] Nagatomi S, M iyahira E, Degi K. Combined effects of ganma
, Brix irradiation methods and in vitro cxplant urces on mutotion in-
Q 89 B rix duction of flower olor in Chrysanthenum morif olium Ram.
Ganma Field Symposia, 1996, 35 51 69
[4] LiuQ-c( ), LuD-H ( ), MaB ( ), ZhouH-Y
( ). Cell suppension cultures and efficient plant regenera
tion in sveet potata Journal of A gricultural B iotechnology (
), 1996, 4(3): 238 242
3 [5] LuQC, MiKX, LuDH, ZhouH-Y, FuZ Establisment of
anbryogenic cell sugpension cultures in svect potato, |panoea
y b ic cell i | i
y [o 11] batatas (L. )L an. ActaA gronanica Sinica, 1997, 23 22 26
! [6] Zhou SM ( ). Calculation of mulation frequencies in mu-
! tation breeding A pplication of A ctanic Energy in Agriculture
, ( ( ), 1984, (4): 57 58
) [7] XivyL( ), Yan C-J( ). Handbook of plant Cell
Culture (Beijing) ( ), 1992, 50 54
[8] YoshinagaM, YanakavaO. Relationship betweenw ater-luble
’ lids content and total sugar content at different steaming tmes
in Sv eetpotato roots KyushuAgr. Res, 1994, 56. 38
[9] Kukimura | M utation breeding in sveet potato and tuber crops
, areviev. Ganma Field Symposia, 1986, 25: 109 130
, 1 2 , , [10] Marumine S Induction and use of artificial mutants in sveet
4 6 potata Gamma Field Symposia, 1982, 21: 69 82
[11] LuSY( ). Wu C-G( ), Feng Q-H ( ), Li
’ ' W -J( ). Effect of %Coy-ray irradiation on resistance to ne-

matode D iryleuchus D estrucior and other characters in sveet
potato A ctaA gricultural U niversitatis P ekinensis(
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