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Abstract: F, seeds of five cross combinations ( ‘ Shoutian No. 2’ x‘ Zhongshan No. 3’ , *Shoutian No.
2’ x‘ Zhongshan No. 4’ | ‘Zhongshan No. 3’ x‘ Shoutian No. 2’ , ‘Zhongshan No. 3’ x* Shoutian No.
3’ and ‘Shoutian No. 3’ x‘Shoutian No. 3 ) of Stevia rebaudiana Bertoni were injected by *Co-y and
ion beam, and changes of seed germination rate, seedling survival rate, plant height, node number,
average of internode length, branch number, stem diameter, leaf width, leaf length, ratio of leaf width to
leaf length and rhizome sucker number of hybrid progeny of S. rebaudiana were studied. The results show
that the average of seed germination rate of hybrid progeny after by “Co-y and ion beam injections is
significantly lower than that of the control. The average of seedling survival rate of hybrid progeny after by
%Co-y injection is significantly higher than that of the control, but that after by ion beam injection is
significantly lower than that of the control. After by ®Co-y and ion beam injections, plant height, node
number, average of internode length, branch number, leaf width, leaf length, stem diameter and rhizome
sucker number of hybrid progeny are generally lower than those of the control, but the average values of
these eight indexes are significantly lower than those of the control. Except for leaf width, the average
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values of other seven growth indexes of hybrid progeny after by ®Co-y injection are significantly lower

than those after by ion beam injection. The variation coefficients of seed germination rate, seedling

survival rate, leaf length, node number, branch number and rhizome sucker number of hybrid progeny

after by ®Co-y and ion beam injections and that of plant height and stem diameter after by *Co-y
injection are significantly higher than those of the control, meaning that variation degree of different
indexes of hybrid progeny of S. rebaudiana is expanding after treated by two radiation sources. It is

suggested that ®Co-y and ion beam injections have an obvious mutagenic effect on hybrid progeny of S.
rebaudiana, which is helpful to breeding S. rebaudiana cultivar with lower height, consistent leaf shape,
fewer branch, shorter internode length, lodging- and cold-resistance.

Key words: Stevia rebaudiana Bertoni; hybrid progeny; radiation mutagenesis; seed germination;

seedling growth
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Table 1 Effects of °° Co-y and ion beam injections on F, seed germination and seedling survival rate of different cross combinations of Stevia

rebaudiana Bertoni')

Kb T ERF TR FH/ %> Seed germination rate of hybrid progenyz) SEHE /% A B Z R
Treatment I | m I\ v Average cv

X B8 Control 76.12b 70.00a 58.62b 80.00a 77.39a 72.43a 0.010c
0 Co—y 69.70¢ 50.00c¢ 65.52a 78.89b 73.91b 67.60b 0.018b
B 1K Ton beam 85.07a 57.14b 46.59¢ 68.13¢c 69.83¢c 65.35¢ 0.032a
Kb T ZeAZ JE AR IS R % Y Seedling survival rate of hybrid prngenyz) SEHE /% AR Z R
Treatment I I m I\ v Average Ccv
Xif #8 Control 70. 18b 81.63b 59.79b 68.06h 75.28a 70.99b 0.009¢
0 Co—ry 86.48a 92.00a 55.07¢ 59.15¢ 67.06b 71.95a 0.038a
B 7K Ton beam 50.83¢ 70.00¢ 91.99a 72.58a 60.49¢ 69. 18¢ 0.034b

D [)51) Hp A ) 1Y /N kR 22 57 5 3 ( P<0. 05) Different small letters in the same column indicate the significant difference ( P<0.05).
DI ‘5FH25 x 113 5 ¢ Shoutian No. 2” x‘ Zhongshan No. 3’ ; I ‘5S¢ 2 5 x #1114 5 * Shoutian No. 2’ x* Zhongshan No. 4° ; Il ;

CHIL3 5 x 5FH 2 %5 ¢ Zhongshan No. 37 x “ Shoutian No. 2”3 IV #1113 5’ x“ SFH 3 %5 ¢ Zhongshan No. 3’ x ‘ Shoutian No. 37 ;

M35 x“5FM 3 5 ¢Shoutian No. 3’ x‘ Shoutian No. 3°.

V. cor
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Table 2  Effects of ® Co-y and ion beam injections on stem morphological character of progeny seedlings of different cross combinations of Stevia

rebaudiana Bertoni ( X+SE)"

ZR AR/ em®

b Height of hybrid progeny? SEHIE/ em AR L Z R
Treatment I i m v v Average cv

X & Control 71.37+1.67a 73.29+1.86a 72.67+2.34a 61.23x1.84a 58.47+2.07a 67.41+7.00a 0.104b
0 Co—y 45.40+2.96b  45.60+1.52¢  48.71x3.17¢  38.18+1.66¢c 37.42x1.67b 43.06+4.99¢ 0.116a
B lon beam 53.09+1.79a 54.58+1.99b 57.81+2.30b 61.06+1.78b 67.16+1.52a 58.74+5.62b 0.096¢
Kb ZAJE AR T%®  Node number of hybrid progeny? S 5 5 2R
Treatment I 1 m vV \Y Average cv

X} B8 Control 22.05+0.50a 22.00+0.60a 20.00+0.54a 22.70+0.45a 21.52+0.45a 21.65+1.02a 0.047b
0 Co—y 18.47+0.77b  18.55+0.60b  13.00+1.01b  18.36+0.50c 18.18+0.43b 17.31+2.41¢ 0.139a
BT Ton beam 22.67+0.50a  21.44+0.47a  21.00+0.57a  19.93+0.47b  20.72+0.47a 21.15+1.01b 0.048b
Kb Z A AR HE S A [ B /em?) Average internode length of hybrid progeny?’ SEA(E/ em AR B Z R
Treatment I I m I\ v Average cv

X HE Control 3.27+0.08a 3.39+0. 12a 3.21+0.10a 2.70+0.07a 2.69+0.07a 3.05+0.33a 0.109a
0 Co—y .42+0.11c 2.49+0.07c 2.41+0.09b 2.07+0.06b 2.09+0.07b 2.30+0.20c¢ 0.087b
B F I Ton beam 2.98+0.05b 2.85+0.06b 2.61+0.07b 2.72+0.07a 2.56+0.07a 2.74£0.17b 0.063c
b Ze AR 4 A5 Branch number of hybrid prngeny” S AR L Z R
Treatment I I m I\ v Average cv

X & Control 6.50+0.79a 5.88+0.76a 6.41+0.74a 4.30+0.72a 3.28+0.46b 5.27+1.42a 0.270c
0 Co—y .27+0.19b  0.53+0.31b  0.57+0.44c  0.74+0.37b  5.27+0.67ab 1.48+2.13¢ 1.441a
BT lon beam .85+0.75a 4.38+0. 60a 2.86+0.67b 1.88+0.42b 5.82+0.69a 3.96x1.58b 0.399b
Kb T ZRAZJEARIZEM/cm®  Stem diameter of hybrid progeny?’ SEAAE/ em 5 2R
Treatment I I m v v Average cv

X} B8 Control 0.52+0.02a 0.54+0.02a 0.36+0.02b 0.49+0.01a 0.47+0.01a 0.48+0.07a 0.148b
0 Co—y 0.41+0.02b 0.37+0.01c 0.51+0.02a 0.36+0.01c¢ 0.38+0.01b 0.41+0.06¢ 0.150a
BT Ton beam 0.51+0.02a 0.46+0.01b 0.47+0.02a 0.41+0.02b 0.42+0.01b 0.45+0.04b 0.089¢

D &3 R [E /NG 3R 25 5 .35 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).
D1, SFM2 5 x i3 5 Shoutian No. 2° x * Zhongshan No. 37 11 ; “SFIH2 5’ x4 5 * Shoutian No. 2’ x‘ Zhongshan No. 4” ; 1I ;
‘R3S xsFH2 B ¢ Zhongshan No. 3’ x‘ Shoutian No. 27 ; IV, * F1l13 5 x SFH3 & ¢ Zhongshan No. 3’ x ‘ Shoutian No. 3’ ; V., 5F

M35 x“5FH 3 5 ¢ Shoutian No. 3’ x ¢ Shoutian No. 3.
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Table 3 Effects of ® Co-y and ion beam injections on leaf morphological character of progeny seedlings of different cross combinations of Stevia
rebaudiana Bertoni (X+SE)"

b T 232 JE AR %8 /em?) Leaf width of hybrid progeny? SEHIE/ em gL Z R
Treatment I i m v v Average cv

X & Control 1.77+0.05a 1.74+0.05a 1.42+0.05a 1.34+0.03a 1.47+0.04a 1.55+0.20a 0.126a
0 Co—y 1.53+0.05b 1.39+0.05b 1.33+0.07a 1.30+0.05a 1.39+0.04a 1.39+0.09b 0.064c
B lon beam 1.50+0.06b 1.36+0.07b 1.32+0.06a 1.24+0.04a 1.13+0.04b 1.31+0. l4c 0.105b
Kb ZRAZJEAREIM K /cm?  Leaf length of hybrid progeny?’ SEAAAE/ em 7 5 Z R
Treatment I 1 m vV Vv Average cv

X} B8 Control 7.19+0. 19a 7.68+0.17a 7.06+0. 18a 6.73+0. 12a 6.88+0. 14a 7.11+0.36a 0.051b
0 Co—y 7.25+0.20a 7.08=+0. 18b 6.75+0.28a 6.42+0. 14a 6.48+0. 14a 6.80+0.36¢ 0.054a
B F 3R lon beam 7.13+0. 16a 7.41+£0.16ab  7.42+0.23a 6.56+0. 17a 6.75+0. 16a 7.05+0.39b 0.055a
Kb Ze R E AR 58/ Y Ratio of leaf width to leaf length of hybrid progenyz) SEA{E AR B Z R
Treatment I I m I\ v Average cv

X H8 Control 0.25+0.01a 0.23+0.01a 0.20+0.01a 0.20+0. 00a 0.21+0.00a 0.22+0.02a 0.099a
0 Co—y 0.21+0.01b 0.20+0.01b 0.20+0.01a 0.20+0.01a 0.22+0.01a 0.21+0.0la 0.043c
B F I Ton beam 0.21+0.01b 0.18+0.01b 0.18+0.01a 0.19+0.01a 0.17+0.01b 0.19+0.02b 0.082b

D[] 51 Hp AR ] (1) /NG b s 22 57 8 3% (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

D1, SFM2 5 x Hili3 5 Shoutian No. 2° x * Zhongshan No. 37 ; 11 ; *5FIH2 5’ x“ Hi1li4 5 * Shoutian No. 2° x‘ Zhongshan No. 4” ; 1I ;
CHIl3 5 xSFE 2 %57 ¢ Zhongshan No. 37 x * Shoutian No. 2”5 IV, ‘#1113 5 x“ SFH 3 5 ¢ Zhongshan No. 3’ x‘ Shoutian No. 3”5 V. ‘5F

3% x 5FH 3 5 ¢ Shoutian No. 3’ x * Shoutian No. 3’.

x4 "Coy MBFRIANMHBPYARNRZTASTREFBELITHFHENZIN(XSE) Y
Table 4 Effects of ® Co-y and ion beam _injections on rhizome sucker number of progeny seedlings of different cross combinations of Stevia
rebaudiana Bertoni before overwintering ( X+SE)"

b3 A JEARI I 2ZE 8052 Rhizome sucker number of hybrid progenyz) SEA{E A L Z R
Treatment I I m I\ v Average cv

X i Control 3.37+0.38a 3.56+0.46a 3.89+0.62a 2.60+0.39a 3.41+0.39a 3.37+0.48a 0.141c
80 Co—ry 4.10£0.56a 2.05+0.30b 1.57+0.44h 2.10+0.31a 2.67+0.41a 2.50+0.98¢ 0.391a
B 7K Ton beam 4.67+0.59a 2.71+0.34ab  3.00+0.62ab  1.63+0.30a 2.57+0.28a 2.92+1.11b 0.380b

D[] 51 Hp AR ] (1) /NS P 7R 22 57 8 3 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

D1, ‘SFH2 5 x Hili3 5 ¢ Shoutian No. 2° x ‘ Zhongshan No. 37 ; II; ‘5FH2 5 x* F11l14 5 ¢ Shoutian No. 2’ x * Zhongshan No. 4’ ; 1II .
CHI3 5 xSFH 2 57 ¢ Zhongshan No. 37 x  Shoutian No. 2”5 IV ‘Hi1l13 5 x“ SFH 3 5 ¢ Zhongshan No. 3’ x‘ Shoutian No. 3”5 V. ‘5F
35 x 5FM 35 ¢Shoutian No. 3’ x‘ Shoutian No. 3.
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