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Fig 1. Effect of ion implantation with different dose on the germination of wheat seeds
(Dingxi-24) at room

Fig 2. Effect of ion penetration with different dose on the germination of wheat seeds
(Dingxi{-24) at room
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T, HEEN ETFREOHMK, NEHHEREEY, 2EFH & X3 10%ons/cm® i,
BeEf FILFEMEE, EAFRLE 10%ons/em® i L P L BRI, XBRTEH T WM FHE
NBEERBRODEHBGES, MREEALERFODGHNRGERER. XRFRAEETEANN
Bragg ik gL 7E FE T 1 mm £ A KRR b, R0 20 MeV/u B FRER S BHMEEZ, BITENBET
BB EAER 280 MeV, TR 2N, =B TH Brags BEFHZM, UETHFH LET
79 65 keV/um O 57 47 B T AB & 48 MeV/u i 5) KB F £ IR VIR EY 1 mm(Z R # MRED
s5mm)it, MENREETHEBLAERNERN 65 MeV, FIRABNERPREGEERED 325 MeV,
ENBRBELEANK, BREHETEANEREPERBUREEN TREIAKN, Eit
EALEFRAYBNE, BRGEX. EdBAERRNEENHHLZRENBRER", 7
RE £ 522 ORI AR R A3 59 1 AR B
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FETHERSHRXANAKBEER, NR1TR, ¥FRF, ERPIOFRBIEEAN, FEEX
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RemERn D AEEER, FEXEARNENTNARTE, RBXNARELZITHER
th, RERBEESKELR™., ERDMUABTEENRESIRABHACREE, XRENERAR
TRENEGERB®., MERBROEETRIAT EHBE LRI, wiE, M, . B,
Bk, BERlrabknABiakSs. EANBESEN 17.58%~35.12%, AFHNBEHRE
H11.88%~34.19%. MEHEBERE, NTFEANBEFRE, HEEHREENRBSHFE
FERRDNR—B. YFETE 1 x 10%ons/cm® I, FEAR AT H 6034 G M TR R A BT T 1%,
FAEXMER, TREAEXE—-EEN, TEMHT AN REIE(ERIN(BXFER). X
MzRAEEeEIER, WRAEHGE, nEReak ERERUNER, FURBMLE,

Tab 1. Effect of ions penetrating wheat on emergence rate and seedling height in the field

gistt:i(ilals Dose/ions cm-? IEmerience rnallte/% < ISeedh]xllg helﬁht/cu;‘

82-579 5x10° 80,9 68,3 91,7 80,3 12,3 11,0 12,3 11.9
1x10’ 86.4 72.5 95.0 84.6 13.9 10.3 14,0 12,7
1x108 77.5 78.3 84.2 80,0 10.4 9.5 9.6 9.8
1x10° 0.8 0.8 0.8 0.8 6.8 7.5 6,9 7,1
Background at irradiation hall 86,7 83.3 90.0 86.7 13.2 11,0 13.5 12.6
Background at the nature 82.5 78.3 94,2 85,0 13,0 11,5 11,9 12.1

88-12 5x10¢ 77.5 80.0 85.8 81,1 11,9 12,2 13,0 12,4
1x107 88.3 75.0 74.2 79.2 13,0 12,7 12.6 12.8
1x10°% 57.5 54,2 70,0 60,6 9,2 8.4 8.9 8.8
1x10° 0 0 0 0
Background at irradiation hall 85,0 75,8 94.2 85.0 11,8 12,5 12,5 12,3
Background at the nature 85.8 69,2 81,7 78.9 11.8 10,8 13.5 12.0

Dingxi-24 5x10° 85.8 84.2 70,0 80,0 12.2 12,9 14.0 13.0
1x107 79.2 77.5 87.5 81.4 13.8 13,1 12.7 13.1
1x10® 75.8 75.0 64,2 71.7 10.9 9.4 10,1 10,1
1x10° 0.8 0 0.8 0.5 6.7 6,6 6,7
Background at irradiation hall 83,3 90,0 74.2 82.5 13,6 12,5 10,3 12,1
Background at the nature 75.8 81.6 80.8 79.4 13,7 10.9 11,3 12,0
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Tab 2. Effect of ions implanting wheat on the emergenel rate and seedling height in the field

geaiﬁ?als Dose/ions+cm=? IEmerg;;.nce r;lte/% < ISeedlu]llg hel%lilt/cm,_K
82-579 5%10°8 83.5 86.6 68,3 79,4 13,4 12.2 14.0 13,2
1x107 92.5 98.3 90,0 93.6 13.8 13.1 12,7 13,2
1x 108 15,0 20,8 7.5 14.4 8.9 8.9 9.7 9.2
1x10° 12,5 14.2 10,0 12.2 9.2 9.6 11.2 10.0
Background at irradiation hall 86.7 83.3 90.0 86.7 13.2 11.0 13.5 12.6
Background at the nature 90.8 95,8 78.3 88.3 12,1 13.7 14.5 13.4
88-12 5x 10 70.8 80,0 59.2 70.0 11.6 11,8 12,6 12.0
1% 107 81.6 90,0 85.8 85.8 12.8 10.8 12,2 11.9
1x108 12.5 7.5 8.3 9.4 8.0 6.8 7.2 7.3
1x10° 2.5 0 2.5 1.7 6.6 7.5 7.1
Background at irradiation hall 85.0 75.8 94.2 85.0 11.8 12.5 12,5 12.3
Background at the natune 91,7 89.2 94.2 91.7 14.9 12.8 12,4 13.4
Dingxi-24 5x10¢ 83.3 91,7 80.8 85.0 13.2 13.8 14.1 13,7
1x107 93,3 85.8 85.8 88.3 13.7 14.1 12.7 13.5
1x108 40,0 31,7 25.0 32.2 11,9 9.5 11,1 10.8
1%10° 13.3 14.2 20.8 16.1 10.4 9.6 10,5 10.2
Background at irradiation hall 83.3 90,0 74.2 82.5 13.6 12,5 10,3 12,1
Background at the natune 90,0 84.2 86.7 87.0 12.4 11.9 13.4 12.6

Mgt R EEHRE, XRMKRTEDRARIOEM. MESETHNEAENE S G ERERS
AuBEE R, HoFEME DNA B¥, 15 DNA Sl AR, DNA &R & f1 DNA Rij4
S, BRTHEENBREDREE, MEERER, 45T,
2.3 MM RYBEKNER

MNE1E2TUEE, BEFEA 'ﬁﬁﬁ% MNETFHFRE, 1x10° 11 x10%ons/cm® #ifh
FENSEHERNEHEAHE. 2E="/FHIFE, 5x10° f1 1 x 10"ions/cm® 77 8 kb2 1 Fh
T, HEEESHNBEAEY, Z90RK. i1x10°f11x10%ons/cm? LH F T, K& ik R
f£1.8~6.3cm, ¥5]R 1x10%ons/cm?, ZhEAELKEE, BIMNLRS, EERGERHBTHED.,

Tab 3. Effects of heavy ijon irradiation on chromosomal aberration freguency in radicle cells of

wheat

Irradiation Dose/ Cell number with Aberrant cell Micronucleus Aberration
type ions.cm™32 micronuclei number frequency/ % frequency/%

CK 0 9 12 0,045 0.06

Implantation 5x 108 3342 3516 16,71 17 .58

1x107 5406 5624 27.03 28.12

1x108 6843 7023 34.22 35.12

1x10° 5873 6117 29.87 30,59

Penetration 5x10° 2258 2375 11,29 11.88

1% 107 3891 4106 19.46 20,53

1x108 6517 6837 32.59 34,19

1x10° 4844 5003 24,22 25.02

Examined cell 2 x 104
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2.4 HESBERENR

MFE 2fE 3PEH, 1x10° 5 1x10%ons/cm® FFIBEBEIWENZTHTF, RFER
WHEEEERABETXE, Heh1x10%ons/cm® By #HRM )y 0~0.8%, EBBILHRM; EAN
EROBHERERRAEARKRTNR, 25205 2 B E, HFSEALE1IXI0° 1X10
jons/cm? | & ] 5 % f8 2 B AR B KM, 5x10°, 1x10"ions/cm® i BAE K F/NETR
F, BEHEEERABIBEE TR 5HBAY, 225 EEIE, 5x10°, 1x107
ions/em® 5 XA Z R AR %, TidEA 5x L0%ons/em® 5 XA 2 Rk B 35K, 1x10%ons/
em® 5 RERLDE,

RREFENE, SRR BR—F, 88-12 3 h8UR, 88-12 5 FH-24, 82-579 A £ R
ik B E K.
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EFFECTS OF MEDIUM ENERGY ION BEAM RADIATION
IN IMPLANTATION AND PENETRATION ON
THE GERMINATION AND THE GROWTH
OF WHEAT SEEDS

Xie Hongmei Wei Zengquan Li Wenjian Li Qiang Dang Bingrong
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Zhang Jinlian Hu Yue
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ABSTRACT The effects of medium energy N ion beam irradiation on the ger-
mination and the growth of different kinds of wheat seeds are discussed in this pa-
per. According to the results of test in laboratory and the field, the germination
and the seedling growth of wheat seeds with irradiation dose were evidently inhib-
ited. Furthermore, there was a larger difference between implantation and penetration.
In the course of the seed germination the inhibition resulting from the implantation
was clearly stronger than that from the penetration. From survival curves of emer-
gence rates of three different strains in the field, the half-lethal doses of implant-
ation and penetration (D,,) are in the range of (10'~10%) ions/cm® and (10°~10°)
ions/cm?* respectively.

KEYWORDS Heavy ions, Wheat, Implantation, Penetration



