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STUDY ON THE IMPLANTATION OF 'Be AND "Li ION
BEAMS INTO CORN SEED BY TRACER TECHNIQUE®
(In Chinese)

Zheng Xingyun Chen Jingsan Zheng Qicheng Yang Juncheng
(INSTITUTE OF NUCLEAR-AGRICUL TURAL SCIENCES,
CHINA NATIONAL NUCLEAR CORPORATION™, BEIJING)

ABSTRACT

The radioactive ion beam of 'Be with the energy of 33 MeV and 14 MeV re-
spectively » which was provided by the HI-13 Tandem accelerator, was used to irra-
diate the corn seed No. Yuanqi-123. The results showed that the fractions of 'Be
ion beam deposited in seed-skin for two cases are 58% and 94. 5% respectively, in
the embryo of seed are 42% and 5.5% respectively, by detecting the 478 keV Y-
rays from the 'Be decay. According to the physical calculation, the range of the 'Be
ion beam with the energy of 14 MeV in seed was only about 30 pm, so it was im-
possible for going through a seed-skin of 75 to 135 pm in thikness. When the corn
seed was irradiated by the "Li ion beam with the energy of 36 MeV and the accu-
mulated duse was about 1. 6X 10" ion/cm?, the nuclear reaction of 'H(’Li,”Be)n
occurred. It was certificated by determining the typical "Be Y-ray spectrum of 478
keV and by radicautograph that 12% of 'Be ion existed in the embryo of seed. A
helpful means to clarify the mechanism of the ion implantation and biological effects
was provided as the radioactive ion beam facility had been built at the HI-13 Tan-
dem accelerator. It was expected that the higher mutation frequency and useful ge-
netic variation would exist following this study because of the effects of energy,
mass as well as the internal target nuclear reaction.

e Contributed by the Chinese Sorie'y of Nuckar- Agrivultural Sciences (CSNAS).
o¢ Namely; Instirure for Application of Atomic Energy. CAAS.
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Fig-3 Corn Seed without Skin
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FREBMEANH AR, L1'Be # 33 MeV XM 14 McV ERHHT. B—. —_RREN
EXARENTHES NN 33.2%05.5%. GENIREN /6. IRN--ENKER
X. ERFFAHARE. RENSRRIBERBETEKA.
%1 EXNTFRNENESR
Table 1 Radisactive Determination of the Corn Seed

nny JNUER nFRs WERNH Ol ur sadl aewnensig[THCN ZOVE T
Ne Condits Sl-nd&dr Time ts) Comats C—nl(—--d)(- i-shinf wich svu-shin}
B=WiTEW —
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El., 36X 1R fomt—— T Ring 17 Serds
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Becond Ring 6 seels &E )
—da| 270 4068 192
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| l.sglozigf/n:q,{, sg wh seed shin 2
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BEBZHH FHBLRXEN, 33 MeV 'Be HFHEERBFROHRNN 130 pm. 14
MeV #3#3% 30 pm. 14 MeV R YI'Be BT RAFEFT 75~135 pm KAIHEBRAEK.
FPERMTFEAFEELTHEOAFEANTFHRLAKXMSENORE, IRAN. —. &
Tt tRMZHRTFOHALES, RTFEARIHHE, FTFEROERFVARE
B FHE. BUEBE—-ZHSN. Z. EREHRTFHELXRUHAARLNR. &
BTEEMESFESaNR. EBSHE., SRAR. SRSH. 2 THARBLERE. K
UREARTFHELXERTIREFREAFRFIHFE. (EELY. BRETEA®
FRERFERERGGHEZ— REBRAPR  KEMM THEARE . HHIMESR
REHEARARITRFEEDUHI BN ELARR.

22 'LiRFEZIABFHARERE

A3 MVHEREN2.2X10"RF/ (cm**s) LI RFEMBEXRSF2h, B
Ge (Li) ViU BB M IEISE, FUHMF'Be ELANNI 478 keV S YR, WH
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AF HEEEY, IRAHL RFHEHEXRSF Li ARS5EDURIHEARE
'HCLi'BednK LR 'Be, MAZESREXKRET H—WBEEHERT"F.
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RENBERAHKGE. FEUSIITIRNATLANHNELIX. HSFREREA 107~
10° &

PEXRNN. SAHRER~EN'Li K FETAREL-HENRAEE. EALAR. X
HERK. 5'Be XE# 10K, MERTEWRE, HHTANE. TUXKRERE. 3
SRNANRALARENE,. FTRARE. KE. eHWANKER. TANARKRE. T
AEXFFHAXKIAR. JIRRENERME. EREEX. ATRBATELARKFERN
HREK.

LiRFERFEUNBRTE. EFRAAREENHERFENAN L. EREEAE
WM "ERH LB, EHTFENT . MAFOENALKAENRAE ZHXBER.
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EEREANGRAME. £ 1. I8 TAS Be RERK/). ERENTHREX XN
LRI K. FRUSERESITE.

BFER4MHSERY EHHE. XHEBAERK (1.5~2mm), RIRHILEK
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3 & #

(1) 14 MeV £ 33 MeV #)'Be MFREF T ERREBAENK. BRAPLHERRTF
EERPREHAFHRI S . 5% M 2% . XTFRBAECHHNSNFHEREX.

D RFEARTFHRBRARBURS AZNCIE. # FRENIH K. HAFLH
EHIRTHELAGEARUN S B ANR RGN, KUBESANEARESERK
—ERE, RFTEAEDURBRARAEREABTRARR.

()36 MeVH'Li RREAERSF. EWHFAIERE AR SRR Be M"F.
WEMERARTHR. &R, LHEANTAHREEE. FUNREASZAN.'Li RWK
Wk, RFERE. KRXREKE 10°~ 105, W E)E, FREFFRAREER NS
IRRER, R—BRIZBHEDAEN. ATTRAACERELAREPRAORER.

(O BRUHEEERARFRRTFEAEDREAESUMN AN AL &, B
RNEBTLELBRENHEER « RENBRKEAN KBS RERRE .

) IRMENRTFEAEWERTRTFEAEDRENMSNEORR, RHETTT,
BRTR. BFNABRBTEIRRNLEFR, ET-ELSHUHENERHAENT
¥, REMREZTMN, CHENRN, RESRITEDRERR.

ARFRBLFERERHFELZRAENPEARTFRAZARRAENOK X
#B. KPhBFERL. SRREERA. WIFHERA. EXENRRAA. BIBBFER
RECEAPFEMELANKHAENRYAUTARIE. FRREBATEAREHE
BRIEM HRIEF R RAIE XL X CHOES. L IFHRYE.
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