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ME PR T X E RS IRERNEEEF FRSNGREN. KRN, R BB, ™
AR RN . BAERAE (11°CH 44°C, 20 min) SR RIEH SRR A KIS, HSBURAE
M AR R A0, 7£4.30 —8.60 Gy BIFETEEN, HAGERBRES N HMRREEE.
SRRV SR B T A BETE IR Y AU S MEANEANS,  Hrh B A At BIRAT B AR BORBE S
TR ATRAEEL. NEH A T RS R AR Y (15 min) 3P0 EREUR, RARTRIZE R, SURMEREE. B
GRS H AT A AR P I R A4 B0 IR RS R . AREEDL REER, DOV R AT 15 05 B SR
R ETRIE T EHRGEERER, XMIWEROSRESRE B,

XA EHREL, X BR, 8B SKEBE, M

RENZYERTRELRARLEEME DNARFRBE, HBRBRLG BHBG,
T L 3 o 38 B 0N R g F PR AL B RO IR BE RO IN AU/ %0 BB ESR T HON B S My n I SR 4T R
HEMAREMRD, BRNOUIR IECLET RSB, HEMARGENmERRGHNERE
REZENHECHNANE. fNEH MR RGESIEEMN TR ZAMTARAFEEXHE
WaRRGGEERIENBEERERZ — FEDEFEM IR, YRECSTERREMRE
BRENEE, EhEEFERIATEYMEN BEETKE, A5 DNA #5067 # 4k
BEMSH. POEMHMEREEER, S84k DNA BifGsm, MfovigsdEmgaie 1%
BRPHET £ FREE.
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1.1 HRELE

MNERFRIGERS (Triticum aestivum L, Yangmai No,5), #7432 Y EAKME RS
20min, HEFKPELETEH. BF3h, FTFHEBCHRHLXGTHEL 240, BEANHTER L&
FrHEFN TR g e 384T X STk R L3,
1.2 LB

X 54k B [E7E Fou- T B 3F 38 X 4R 36 97 HL 74, 200kV, 15mA, jE#% 0,25 mm Cu+
1 mmAl, F|&Z 2,15 Gy/min, ‘

1.3 bl
Mk BT HiRE BET, BEEH4430.1°C f14130.1C, B X #8346, KHEY 20
min, X IBE 80%. W7, BEEREEBRXPHEIIE N, BAHZLE,
1.4 HEBFEIER
BEHREPEEENMTFHERFRERM b, BT LBEREF/ A, RE 25°C, F B RKER,
EFHARERSHHTE
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k6 RENB/NEDHEKRS.
1.5 BRATFHERR

FASIE A 40 KRR, ALETE 6 KW E #im, LDURERERT Glisii. B4R EE=
Ky BBIELT 5,
1.6 REEAMEHRNR

SR Y BB LR TN . SHIN S ARG, SRR ME 1000 4. i R
Ak, 5N 3 EEREEHME,
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2.1 R EARLBABIERE

NNEFHEFR T2 XHRERE, SO ESE AR MEIER G MR, NFERSHR
BB (L 1), ERXEFBEBRN0—4.0Gy), BHEFRMCIEN KA MG Eipd
BIPALIE (44°C, 20 min) FUMEIREMREY, HIKSHENRE WAL, XEBEARNFE
EHEA, WA E SAERA R WIMEIERE BRI R AE W RiER. EERRNMY
m, fE4.30—8.60 Gy RVEE N, HAEMAESHRG WMBRN EREE, SHNANES
AR AR IMEIREERE TES A mRBEEN A Ke MREEZ M. #lin, 8N 6.45Gy
B, MEETAEFERRE LT IREE 18.9%, HALE A 14.0%, FE 2% 32.9%, ME G AEMXHE
2 48.1%, MHERAEAZFRTEE N EH RGN BRY, HEFREE BAEERE
EW. FEKAT 8.6Gy i, HAEMERAKIBNZE R D,

DB ade R, ME/NEHERRNE FIER, tiEEEs SR 8 3 AR 43 48 M fo
F, XMUNAZHERSHERSHNERZ BN, SELERRMEMEAREAMERRL
Fz1, HEFRMN, HEHFBERLEBHRRMEME XBEE THRMKN XHELHE, 7£4.30—
8.60 Gy FIEVEE N, XHMBAKXERREE, MENENHN, FAMEEZAMBEEEENE
gD, XAMFHLEENARKDHNERREREALA BN,
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Fig 1., Enhancement of radiation-induced Fig 2. Effect of heat treatment before and

growth inhibition in wheat scedlings by after irradiation on the growth of
heat treatment (44°C, 20 min) wheat scedlings heat treatment, 41°C
(@) X-ray (/) heat before dose; 7,5Gy (A) heat alone
irradiation (o) heats after (®) heat before irradiation

irradiation (o) heat after irradiation
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Tab 1. Enhancement of chromosome aberration by heat treatment after irradiation
Dose Observed X-ray treatment Heat after irradiation
/Gy cells Aberrant cells Aberrant rate Aberrant cells Aberrant rate
1,075 3000 31+8 1,0040,26 48+7 1.6%+0,22
4.30 3000 5448 1,8040.25 104+8 3.5+0.26
6,45 3000 71+x4 2.,40+0,12 15344 5.1%+0.16
8.60 3000 9342 3.10%+0.07 154+2 5,11+0,07
12.90 3000 119410 4,00+0,32 17744 5.91+0.13
CK 3000 13+4 0,43+0,03
Heat 3000 153 0,50+£0,07

Heat treatment 44°C, 20 min
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0 . m % ) 1“ Fig 4, Effect of interval time between
Heat treatment ume/nun radiation and heat treatment(44C,
Fig 3. Effect of heat treatment (44C) 20 min) on wheat seedling heigh
duration on whcat seedling height (0) 6.45 Gy after irradiation
after 6,45 Gy irradiation (®) 8,60 Gy after irradiation

2.2 #hhkIBYE FUSHT IS 69 AR R

S B rh SR TR B0 BE DA R R — IR BE R R L0 A B, 2% B PR 5 B B R AL B R AR 461 15
MR 2 T RS AR U B Ab e, P 1 ADEE 2 SRR T S 70 R 5 RS AL BRI B R AR L SR
MG BEBROEN, B 1%R 4°CT 20 min WHAEE, HERARXBEN, BEEHRE BnREs
BTPVAE BN AR R IR R R A Y, T4t R. 7E4.30—8.60 Gy WA BEEMN, MHERL
B AEKNMEEESEE TR E, 2R BE(P<0.05), MARH—HHMK, BHRA
WG P 42k 7 2 (6] ) 22 6 R SR A /N

B 2 #R 7E 41C TARKARENHAE, HERUBRBHEHEEN 4K 0 4 & 2
EDESTREITEGEE, B aTHRALE 60 min 584 X SR A& KK NHBRE BR%ET
MER, RAEENAERE 0min A5 X FRABNBERRER. MRS EHLE 15 min
BEXSRAENBRRELS, BREENEY 90 min i, EMARGNGHRELREST
8 5% T &b B RO 45 4R
2.3 WSS Mk a9 et is] M B

PSR D 205G B TR A P BB AE R IDRIE R B o B2, BEXGEER AR IER, XAREm
TR (R, & 3 £RE 6.45 Gy BHE, FRKERMLENERGMEIER. BEE B
5 min PRAE BN A KA MEIRE R 11.2%, LBSHEE %) 120 min AL E mMEIRR BEH 36.8%,
T B & AL WA 120 min (9 4.2% W] KRR AT /S 4G R (B) PO AR P A M AL B R AR B IR
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MR RO EAEIREEN TR w
FEHIZE B 4 KR4 6.45 11 8,60 Gy WAF o —\ ]—‘
BEME, ALEORE AR ERDE 5 T 7
{EREGE M, KT 6.45 Gy MM, R £ .l ]
5 min 1 15 min $ 4 H BEG FREFWRSE 5
FRGLEN I, RME S-SR £ 1 s
—90 min, HHEHMAM 15min & BRE E
WEES (P<0.05). KRABMBEHEN = |
(15 min) 4l AH A TR BB D EORRY, TESEYT e I R

RSB R R B M, MIRESHRGEREH

. o 9 Fig 5. Influence of heat treatment (44°C,
SRE, HIAHBIEE, 8.60 Gy MG &

20 min) on fractionated irradiation in

BP0 6.45GCy B—HW, RADEZN &S wheat seedlings
YEF, (G066 5 min BAEEAEZIAALE, i R Dlno heated [l heated
N . — s contro
%ﬁiz:ﬁl‘%’ Z[HFR 15 min %%ﬁﬁgﬁm t B; heat treatment (44°C, 20 min) alone
Xo ‘ C: 8.60 Gy irradiation
D; 4.30 Gy irradiation + interval time

2.4 :

mﬂﬂﬁﬁ:ﬁﬂﬂﬂﬁﬂ‘]ﬁlﬂ (20 min) + 4,30 Gy irradiation

LR 8.60 Gy BT BETF T 2SEE X E: 8.60 Gy irradiation +heat(44°C, 20 min)
SRR NE M, o RBHEA 4.30Gy F: 4.30 Gy irradiation + heat(44°C, 20 min)
PSS, AR 20 min, 36764 S PA *+4.30 Gy srradiation

SAFHALE (44°C, 20 min), B9 5 RIRAGLERA 4R BH AN DEIEL . 4 RBHOEEER
BEHT— KBRS, FiEAEZ 28.8%, SRBHBNZRBEN, TES KB hE -
PALT, Fi—K SIS B AL B B DU 2E 7.2% . T LBE I M T 4 K B

3 1 1t

i1 T 76 RO B0 DNA SRSTH15 SIS HT thig/ SR A, S84 P B Ay EER i —
AR RS, LT REIINE, BEKBNREEEALES R B SR RS,
%ﬁ%:+ﬂ%%m?&MﬁT%%ﬁ%%ﬂ@mﬁﬁ%fﬁﬁﬂﬁﬁﬂﬁﬁﬁmﬂﬁm $E 5
SRR T R e £ PR S 7 2 2 1AL TS PR MR R LT,

ﬁm%MmA@EEQﬁﬁﬁZTWWWL1)&%5%%%}2)&E%éﬁ% £4, S
R A REE RGN0 B R E M.

EARAXEBRSGD, B, BRACENEHRGHT RN AR IMEHAMBRY, LRSS
ERAEERE B2 A TR TALE. B3RAEEEEARENNERILALERSREE
oo RS R BN, /N VR R S I R B S 1 A T 4 B T BB AR 45 A AR B FE R AR £
HIBEERNY, 5 RE, RGBS ERESKBHARN, BERARCE DS TRHEAKS
P L T B BE AR 5 A A B R 5 0B . DUNE TR R T Jo b RHE R 45 SR Sh i A
TR RR B0, ALRT, BHEACEOSEAREEATRANRLE, NANHEE
MFEE, AVX LR B TR S E N e B I D L RIER, B EALENBERm
B RE PR, O MRS BT BAL 15 AN B B

E, Dikomey!®!ff] X 5142 4L% CHO iS5, NBE BN N L EIBE TR FHANH,
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BBEEMREE., BEREEREEREY 2—20min, FHEINLBGERER SShHBEE!],
B8 SR EBRE A 30—300 min, Hy DSbEBE!Y, K 3NERER, BRESEHRE
W5 min), FAHEMIEHEBEDEN, 5min PIEENFERKGMEIRE SR 11.2%, 5 120 min
FALE IR E R 36.8%, TOBSE X5 120 min 1 4.29%, XELE L HBIR /5 5 min Py DNA
MEBEEDZRIERNAEY, NHCERBERN, TGN ESEIEDX BB EUR,
B 4 (45 RN 5 —TH 35 B HR AT /S 4 I 1R PO BOR RO SORK Y, TR B AR R TRD R AT A AL B A R 4
EER IR AL 2 R 52, MREERE SR, SERE S min BEERAET$ER, LR
RS R G EE R LBRAERHFER B NERE, ENPAGENEEEDINMHNEEE, NE
3TE 4 Kok Ratm g Rk, HipAlas DNA B EdErfeethFEARER BEERNd
2, HRBEEIR—IUHRARGUEEN RN EER, TEEEIEBRIER.

PRAE T X B S 10 09 0 3 SRR S AR TBR B RIE S E X, ERK MR E EE RN (00—
4.30Gy), BEE AL FEBX AR IMHIBRMLABGE O MHERMEY, XFTeERETH
BE(E, DNAHKGRD, HYyAREEED BHOER, FHAB 8. BEHRE iYL,
DNA A5 %, AlBEEHNE PEETERGEEDMEERD, BE—45 DNARELR
R E, NMRIHHALEN BHIDG—EL MG ERN MBI, FEAT 8.60Gy H,
BB MR B R BT D, FIEER B TR — Bk, AN DNA #ifh, 16 EX 4R
BEAGUFARTENGE, AREEENKETR, BtRERNMEEENNHIERFTS
B AL R R T 5T . :

MW HEBRT R RERE, JMREAEFELEN, HEASIHANATAERSTE W L
USSP AR RERNKE, YHEEAREEN, BATERE, EIRSEERBHRAN, Bit
LEFBLEN, @AREEEIKERE REEANADE. REFEOLENARNEER
4= & mEf, ARNEEEDBAETRMKE, XHAKERNBREE, KAXMEHE
4,30—8,60 Gy W RTE B AHE LB N R B,
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ENHANCEMENT OF RADIATION DAMAGE IN

GERMINATING WHEAT SEEDS BY
HYPERTHERMIA

Guo Fangqing Gu Ruiqi
(Shanghai Institute of Plant Physiology, Academia Sinica, Shanghai 200032)

ABSTRACT Enhancement of X-ray induced radiation damage in germinating
wheat seeds by heat treatment (44°C or 41°C, 20 min) has been investigated. The
enhancement effect of heat treatment after irradiation was more significant than
that of heat treatment before irradiation at dose range of 4.3-8.6 Gy, It was obse-
rved that germinating wheat seeds were very sensitive to heat treatment within 15
min after irradiation, which indicated that the repair of radiation damage was very
active and rapid in a short period after irradiation. The repair of radiation damage
in interval of fractionated irradiation was severely inhibited by heat treatment, The
sensitivity of seeds to heat treatment corresponded with the levels of their repair
activities. The more active the repairs of the seeds are, the more sensitive to heat
treatment the seeds show. It was assumed that the enhancement of radiation damage
by heat treatment in germinating wheat seeds was attributed to the inhibition of
radiation damage repair by heat treatment, which is similar to the results of animal
experiments.

KEYWORDS Hyperthermia, X-ray, Micronuclei, Fractionated irradiation, Wheat
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DETERMINATION OF PROJECTION RANGE OF 7 MeV/u
"0’ IONS IN CR-39 SOLID STATE TRACK
DETECTOR

Wang Guiling Wei Zengquan Li Wenjian Xie Hongmei
(Institute of Modern Physics, Academia Sinica, Lanzhou 730000)

ABSTRACT Projection range of 7 MeV/u '°0°* ions implanted into CR-39 solid
state track detector which is the material equivalent to biosamples is determined in-
the paper. Using measured data in the experiments, the projection range of the heavy
ions in CR-39 (e, i, ion implantation depth) is analysed and discussed according
to both etching rate ratio and statistics rule of residual range distribution. Results
from the both ways are 32.5+6.2 um and 30.5+6 pum respectively which are in ag-
reement with each other well. The methods in the paper possess practical value to
research on locating induced mutation in biosamples implanted by heavy ions. '

KEYWORDS CR-39 solid state track detector, Projection range, Surface etchmg
rate, Radial etching rate, Axial direction etching rate



