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ABSTRACT

Dry seed of stevia were implanted with 60~100 keV nitrogen ion and 75 keV
carbon ion of various doses, and the effects of the composition and yield of
stevioside were studied. The results showed that ion beam could induce variation in
total stevioside yield and the composition of the plant. The best treatment was
75 keV nitrogen ion with 5X 10" N'/cm’, the stevioside yield and Rebaudioside A
(R-A) content were increased by 4.74% and 14.08% respectively. The effects
induced by implantation of carbon ion were higher than those induced by
implantation of nitrogen ion. Effects of Feng, XRi Yuan and Ri Yuan X Feng, are
higher than those of Ji Ning and Feng,. Seven mutation lines were selected from the
mutation progenies. The stevioside composition of these lines were priviously
improved. The results suggest a potential application of ion implantation in stevia
breeding.

* The Subject supported by National Natural Science Fundation of China.
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REETHAYHFHEAERBERRAR. h8ES, XERFIEAN, B#FTH
132, SRHE—ERNRTEENREENELNEDRN.

A ARME. ERENFXHEEEY. PESIMERIUE, £2E BMHE, &
A F EEMEEESR. (IE/IFESMBL, HEEKXSA TR, EuWHF RN
HOaT. FRNBRAEHMERASFZEA, BEHHEESRENXE.

gt A eEel. HRE 8 Mk, WP HE R (Sevioside, BIFR SO 45y
S 60%LL B, B ARERE 150~300 15, {HEWXIE. Eailml A (Rebaudioside A,
PR R-A) #0588 10%~30%, FHEAFEMEDN 450 5, ROIEHE. FaHR C
(Rebaudioside C, TFF R-C) B8 1%~2%, ZESHIEVKRAFEH. SRR
BEFaAS RS LB ANEESHN. A THURMBNGE, IHEX, &
HE., BETHARGEE. HEESHEAN 4 PHESHOTH T, MEERNERER
REHFITTHEREMT, B TEHFNEGR.

1 ME5T5E&

1.1 #Hides
AR SFEFT. THRE,. HX—NRE XBRAMBRX =, HFMHF.
1.2 BFiEA
B TENGERN 60, 7581100 keV, FIER 0, 10, 5X10"F 10" ions/em?®, iE
ABFHENEMKE T .
1.3 THESiHEs 808
WIEEITHSEBEIAD, TDhXA 66 m?, T 1008, “HREH. BERK
NXHCEC R AR, A KEEE, A EEIEERA S . FERRE Ok
BRI AORR AT BT, I RO B - 3% o Tkl s A .
1.4 HEHEMRESE
IR R RBPLEL 5 6%, FERS. WE. 2. UL R I ESE
AR .

2 ERE5H

2.1 AEgER. FIEFFEAMEEMRENEIT

2, 1.1 BF AT Bes 8% m
BFIEAEHFENTH RS RETL, HEFENTWA St TR, £

il A LE@dEr, EmE 48 EAM (A . FRgEENFENE. BB TR

FLE, PRE MM St TR, BREE T AL N 60 keV 1) 5X 10" N'/em?,

75 keV B 10Y° NYem? Il 75 keV BEEL T-HALEE(Y) 10 C/em? 4F, HS4b ) 4/S 54

Xt A FARE RS, L 75 ke, 5X10" Cem? BB E, H R-A, A/ 45 R

3



M 7.45%FH1 17.31%, 10 StaCLL X R T 8.38%.

R BTEAHHETHAGHER

BER ik ¢ B, Stk R-C # R-A 1
B TR keV ions/em? % % % % AS
CK 0 0 12.27 6.68 1.40 349 0.52
o™ 9.64 5.38 0.87 121 0.60
60 sx|p" 8.17 4,88 0.67 2.47 051
10's 7.52 3,27 0.55 2.55 0.60
N* 1" 9.02 5.05 0.54 .07 0.61
75 5x 10t 11.12 5.96 1.1& 145 0.56
165 9497 5.68 102 2.70 0.48
10' 7.48 4.15 0.65 2.51 060
100 X 10 8.49 4.68 0.B6 2.48 0.53
10 7.58 4.57 0.68 2.53 0.55
c 10 10.61 6.06 091 3.42 .56
75 sx 10" 11.60 6.12 1.05 3.75 0.61
1" 10.05 6.37 0.70 2.70 042

2.1.2 BFEANTH>BAFRENOEN

FRItER. ABEMEFROEHFHTS, MRTH>E. BHERZE0E P45
BRFFEHAEARBEENEW (BF 2, LL75keV, 5X10"CHem? B E T4 5 1,
AT, SISt 80 R-A &84 FI L xf B E 15.30%,4.74%, 3.08%F1 14.08%,
i R-C BUELMRPEAE 4.52%. mdbi) I, BB UMBETHE, SEMEAFTE. 7
DEE P, ME&H, THERARSENES, MEREFH-25F.

R2 BTEAMHETH=RINERGER

i Fib o miLd a3 o - St & R-A/BR RCHTH
ETHX keV wonsfem? kg/hm? kg/hm? kg/hm? kg/hm? kg/hm?
CK 0 Q 1658.4 191.90 110.30 57.90 23.25
1o 1ER4.8 178.35 101.40 60.56 16.40
60 SxpM 1745.0 119.61 84,75 43.05 11.70
10" 18492 136.31 79.05 47.21 10.20
N 10" 1484 7 128.70 75.00 45.56 §.00
75 SX10™ 1913.7 201.00 114.11 66.05 2220
10 1574.0 148.20 ¥9.40 42 50 16.16
13 14258 104.21 5%.10 1575 9.26
150 SxpH 15429 123,75 72.15 38.25 1320
T 1863 8 14495 B520 47.21 12.71
[ 10t 1739.9 181.20 105,45 59.51 16.20
75 EE Al 1725.5 | 88.40 115 60 64.76 1811
1n' 7324 171.30 11t.a0 47.25 12.30




2. 1.3 BFEARBENTHAERSE @i
AFEBEEFABERRE FEANTH AR/ WS TX 3, AR 3 7R, %#

BERETFREATTHBEMERXNERA: 60 keV N* >75 keV C">75 keV N* >100

keV N*, Xt &M BAOEASY: 75keV C >75 keV N* 60 keV N*>100 keV N*.

#3 EFEAERTHNER R

0 Futi=# BER st =ik R-a &l R-C 7~
LERiES keV kg/hm? kg/hm? kg/hm’ kg/hm? kg/hm?
N° 9 1658.4 191,90 110.70 57.90 21.25
60 1826.3 151.42 2B.4D 50.27 12.77
75 1657.5 159.30 92.84 51.37 15.45
100 1610.8 124 30 7215 40.40 .72
oy 75 1739.4 180.30 107.55 57.17 15.54

2.1.4 BEFHEEAFIEN R 8K

ARFIEEFREAN THAFEXREAEWITE 4, AR 4 0[FH, FRMNE
BTEAMSTHEBRBRBASANEW. X FHBRERKNAD: 10 ons/om?
>5X 10" ions/em?>10" jons/em®, I R BHMEH L 4. 5X 10"ions/cm?>10'% jons/cm?
>10" jons/cm? «

MRREFY, BEETFEARATESTHZEBRS, BEFIARSERKSE
7

B4 BFEAE T H0E - R0

L Tl A= St g R-A A" 8 R-C:L7=8
ions/cm? kg/hm? kg/hm? kg/hm? kg/hm? kg/hm®
1] 1658 4 197.90 110.70 5790 2325
10" 1633.80 118.|2 85.24 54,35 12 47
sx 10" 1731.78 163.19 9415 5302 16.30
g 175998 15019 91.31 46.04 12.R4

2.2 B, RETFEATRSHAER AN TH - 85%M
2.2.1 BFAEATRSHIH RS Bm

BL 75 keV, 10" ions/em?® M FBEE FiEA 4 MK S # W g me] T &
5. BRWR, BFHEAXRMN—AE X BEMBEXE , MRS B TR FH e
oo LIBETHAEE XBEMARREIHE, X RARMASHEGHEES, W StR
SRR, BEFOHEAEXE, KSR R-ARBTTHE.
2.2.2 BFAALRR&MSFHEERGERMEMN

LIRERA 75 keV. FUEH 10" ions/om® FIEABE FEA 4 MR EH, Wz K
FHOERHERFTE 6. ARPTR, BFEAE, BWMAE N, K345
e RS BEARBERS, AREFAERAATEET. BERX &,
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| B, BT A ARERE TR, RS TR AR R BT, BT
F AR St R RIBN L BT R AR, BB THEAE st E, A
MIEMERE TR, BTEALRE RA KRR, BREME W, TE 3 PBWEE
BTFEAER, BOBETHEATOUSR RSN R-A SEEE. 3 R-C KR, 4 4
BEBFETS, HE3 MOMEAETEADA TS, LBESTERARTEET.

x5 BTFEATESMITH KD ORI

H., EEI HTHA 2% St R-C #./% R-A H/% AIS
CK 12.27 6.68 1.40 349 0.52

e N 9.02 5.05 0.54 3.07 0.6l
c 10.61 6.06 0.93 3.42 0.56

CK 11.95 5.50 1.05 511 0.93

#, N* 10.84 5.16 1.06 4.48 0.87

c 1022 4,52 0.97 4.66 103

CK 11.28 5.48 1.07 4.61 o84

EA A ] N* 10.84 5.16 [.06 4.48 0.87
c 10.22 4.52 0.97 4.66 1.03

CK 10.05 4.57 0.93 4.47 0.98

HEx £, N* 9.58 4,55 0.89 4.11 0.90
c 11.63 5.17 1.08 4.66 0.90

*o M. BEFIANTHERDERNEW

y Fon & AR StEL# R-A 78 R-C#7F#

1l R E kg;hmz kg-’hml kg;hml kgfhn-F kg/hm?
CK 1667 .3 192.90 111.45 58.20 23.40
wT N 16842 145,95 85.05 51.75 915
c 1826.6 £90 20 110.70 62.55 17.10
CK 17445 203.55 96.00 89.25 18.30
¥, N’ 9294 101.25 51.73 40.35 9,30
C 1645.1 203.25 95.55 895 18.75
CK 15662 174,75 8580 72.30 16.80
+ X Him N 1616.7 172.80 83.10 72.15 17 10
C 1598.9 162,30 72.30 7455 15.60
CK 14652 146 10 67.05 65.55 13.65
Mg, N° 1474.2 135.00 64.33 58.20 12 60
oy 1748.7 207.15 9315 8385 19.50

I BRGR AT, FETEN#EEH T, FRAEHE (R-A) TEESE, 7K

ﬁ(m)aﬁ&&,&Iw%%ﬁ,uﬁuﬁ%mﬁuu7smv.m”cmﬁiﬂ$;
X HEBN, (R-A) /St LML 1.03, LLHATER &F 023~030 BEE. WE LK
AR, S MR el 38

4 MLEAID, BL75 keV, 10" Clem? IR FREANORX F FlHkE, K

o




AR, B, St R-A 881 R-C B2 HI A S 22.08%. 41.79%. 38.93%.
27.92%R 42.86%, & TRAEHFEHE R,
2.3 MRETHEMNPBHAD SIFMEKEKEE
2.3.1 SEARRFREFERAT T

M A — R BRI, REE S 87, S T MARBEHKRR (IE 7).
BEHERNERESEN 12.04%~18.12%, REERFECH A NEEE 4.71%5 7.82%
21834k, R-A SRAMKRIED 7.82%, 6. 07%, 6.25%N 5.76%, XXk R&EL+
SEF. LR ER 6 efE, H R-A RERNFIEE 166%, TiRKRS StRUTH 67%,
RAOMABLEIRERR.

x7 REKRBERBE SO

% £ PHE/% St f/% R-A #/% R-C #/% A5

) 15,37 6.95 576 2.66 0.83

CcK 12.27 6.68 349 140 0.52

L CK H (%) +25 +4 +65 +9 +60
2 17.98 9.99 5.08 2.9} 0.51

CK 1195 550 501 1.05 0.93
H5CKH (+£%) +350 +82 -1 +177 —45
3 16.30 6.29 7.82 2t.90 1.25

CK 11.95 5.50 5.1 1.0% 0.93

FCK b (%) +36 +14 +33 +10 +34
4 12.96 5.62 5.53 1.81 0.98

CK 9.58 455 4.4] 0.89 0.90
SCKH (+%) +35 +24 +25 +103 +9
5 12.62 6.23 a4 1.68 0.70

CcK 11.63 5.17 4.66 1.08 0.90
S5CKH (+%) +9 +21 +1 +356 —18
6 12.04 AT 6.07 2.87 1.95

CK 11.63 5.17 4.66 1.08 0.90
HCKH (+%) +4 —-&7 +30 + 166 +47
? 18.12 B.56 6.25 3131 0.74

CK 10.05 4.57 4.47 0.93 0.98

S CKH (£%) +38¢ +87 +40 +256 —24

2.3.2 EEHAEKEREE

GNP RRERRSTEE, MHEETREELERRY], IERERRENES
Bt s TR, BERTE. . Lot obmiR. #obEATESL T AR
B MEARERLNES (LR 8. RSO EIR, KR 6 ITRPL
Blig®, R EIRE 9% 13%. S0HE. R, el FOR 0 F 4 5 b e b
N 15%, 25%, 23%H1 23%.



Fs RERRAKREUEE

K & Bras TH bt SN I Tl B pFOHE FH
i cm 4 G Foitk ek /b g/t
1 75.40 24.80 58 227 3413.09 15.40 8.50
CK 77.40 23.60 56 201 274411 33.40 8.02
Y5 CKEE (+% -3 +5 +4 +13 +24 +5 +6
2 69,80 24.40 6.0 271 1717.38 34.80 7.65
CK 71RO 23.00 S8 236 1373 29 82 6.22
L CKi (+%) -3 +6 +7 +15 +25 +23 +23
3 6%.80 24.40 6.2 269 1693.38 31.40 7.45
CK 71.60 23.00 56 236 1373.29 28.20 6.22
Yy CK B (%) —4 +6 + 11 +14 +23 +138 +20
4 76.20 25 40 72 260 2036.66 27.60 6.08
CK 78.00 24,40 6.6 242 1764.66 25.60 5.60
5 CKH (%) -2 +4 +9 +7 +15 +3 +9
5 200 27.20 7.0 360 3025.79 38.40 8.42
CK #4.00 26.00 6.4 315 2457.89 36.40 7.98
LCKH (%) -2 +5 +9 +14 23 +5 +6
6 33.00 78.40 7.2 356 2989.50 39.20 8.60
CK 84.00 26.00 6.4 315 2457.89 36.40 7.98
H5CKH (%) -1 +9 +13 112 +22 +5 +38
7 79.00 26 60 6.2 276 2289.51 28.40 7.04
CK 81.20 24.60 5.8 248 1893.54 25.80 6.42
G CK L (%) -3 +8 +7 +11 +21 +11 +10
k] \A
3w

B AMER, ATl BENUEERAEHTHEER T, F254 TR, &
B OHGE, S TAEDM TSR DF 1 am, BE FEARSMT
LA FEWIR R IA 200 pm, 1 BICHEPRF RS DR T A 048 nm )
FLAE, XL AL MR AR R A R R R 15%, FHR MR TS (K& 3~4 mm,
# 0.5~0.8 mm), FEM, T2 r5E&, XAMERS TENMN4 ETRARMT K
fa. NPT FHREUS 5, FBTEANMGEBERE M, REMNBREAREHRE R, 455
RAESHEI T M, ST ER MRS CABS AR R M, A 2R 3
TREEF, BFHEARMABETEN AF M. RABRSEEErR EEEEANE
VR T i ABE( g R ORI R-A ISR T, FBURES (SO S8R, LIMR
A e R AR, B TR ES R E A TEE T, BTSN ER
FT—HaM. BT 7R BRRER, ZERWFE FEATEXRHE SR, BHBH LR
MRATITH.
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