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EFFECTS OF SODIUM CHLORIDE ON RADIATION
PROTECTION AND MODIFICATION OF
GAMMA-RAY TREATED RICE SEEDS

(In Chinese)

Wang Cailian Zhao Kongnan Shen Mei
Xu Gang Chen Qiufang

(INSTITUTE FOR APPLICATION OF ATOMIC ENERGY,
ZHEJIANG ACADEMY OF AGRICULTURAL SCIENCES)

ABSTRACT

The radiation protection effect of sodium chloride on dormant and germinating
rice seeds treated with gamma-rays, and modification effect of sodium chloride on
mutation were studied. Results show that the radiation-damage effect on seedling
growth, percentage of seedling growth and fertility in M, generation is significantly
enhanced with the increasing of dose. However, the seedling growth, percentage
of seedling growth and fertility can be improved if the irradiated seeds are pre-treat-
ed with sodium chloride solution having concentrations of 0.05, 0.10 and 0. 20
mol/L. The difference between treated group and control group is very significant.
Results also show that pre-treatment or post-treatment by sodium chloride can raise
the mutation frequencies of chlorophyll deficient seedlings, heading date and plant
height of M, generation of rice plant induced by gamma-rays, especially, the muta-
tion frequency of early heading date and plant height is more considerably. The
conclusion is that the sodium chloride, as a radiation protection agent, combined
with gamma-ray treatment could reduce the effect of radiation-damage on M; gen-
eration and raise the mutation frequency in M, generation, and this result will be
helpful in rice breeding.
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ERHTAP . RAMHRAERE-AIANFXE" . LEEAXARLAFAS
ANRBREREHFRTNER L. FERBABRAEATARLFRNAHRLS
PRATRSLARAERN. K— 27/ DNA SR8 XNEN, owsEE .EDTA ¥R
SETEMEEWH N . LB S5 205 3R (20 0GR R MO R R
SE: X _RAASHRPMDERNR M FATEWHHONH NG L, BT LR
REMRGRENREM, RESENTE. UTURRERARTENE. RIERT &
EFD R EN KENGHER. RRUAHH EDRARUR PR EZXRTREKRX
HELHKENKBERRIBE B TFHORYRPEARERM REIREZHEREEN
BisER LUF M EAMES Y HRN S AT RBREAENEN P EAOTRE.

1 HH5FE

1.1 M XL
1. 1.1 ik

KERW RS 45, HUBTHRRS FRHRHTFHELNLS,
1.1.2 RBHE

(DRIEFF R LHIRE:“Co y HEMMEEN 1. 40 Gy/min, H &4 0,130,260
4 390 Gy . FALMA B EREE Y 0,0. 05,0. 10 £ 0. 20 mol/L . fb B [a] 48 h, /¥ 25T,
SR TEASIREMEFRER, HMRE SR TETEAPEFATRKUNES
M. 2HE—ERB=rmNRELREONR  FE=HNETANE HERB. 95
M EEN1.76X1.76 cm. RVET G RARBRYR 104 M, HESETH QIS
ZEER). BN EEESLYRHUES MR ELR. FLAIRIARNNE LR
it A=K, BREERE T EEIT M NS EN=TRROSR. BRP
R RARKT, L5 RASEIRT B PERANY .

o e g = O SRR R — 5 . A B A1 K BIAL )
BE. ASERFECKELED

o

X 100%
RS T AR A R DRI .

DOBENHFEHLHRR KBRRHPTH LR REESREMNAERF 5TR
48 h 5 B B B kAT, RIGH 0,65,130 #1195 Gy #9¥Co ¥ SR M8, BRI
MmRERRY R EEAH AR E . SRAFNRPER TN LB E T R$PFH
M.
1.2 M RiA%
1.2.1 BHPFHSLRRB M, AHBTHARRXRERT

HARG—BRHGVII 5 08k QLR T BERTEEHAM, £, S48 =0t
WiBt SRt R B R EME, T 195 Gy LA M, RARMIBR A FSHHERK, Xk
#17 M, Rit.,
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1.2.2 #RBPFRYLBUNDHFRH LR XROMB BTN EXTAER T

M RELRG-ENNNR 10 ek UERhF. DE EEKTERERM, REKE.
KERM GEHM 04, GHRERN 36 0. mB BHCRICHBEAM.ERLE
TREAMBERBHXYN. RN, ERNEER.
1.2.3 REWEKT

(M2 SR 5 B+ M R IR Bk I ) R , K iR P AN Fo.on=6. 68,
1.2.4 Bit3HhHE

A R RIS 0,0-05,0. 10 A 0. 20 mol/L WARBRNG LM v 5
HiERKEhBRRERRENEOE NI,

2 ZRE54

2.1 R sRPER
2.1.1 I EME

KEHTFRAEZDFOM KA NEE. . AEEATEOREY RGRED
RHEZRED., ETHREAABH ELE ANERAXRBERITHKTHIE. HAR
BREPTRHY-HRES.ZHESE. A HENTEOEL® F HT HY 24. 28,
35.68.1.30 0 118. 09. B R P F MY & F {55 b 82.77.159.00,72. 82 f 130. 10, F 12
REE RUERBTRHORGE FEMN R FEHIEF 0.0 HEFKE. IXAFRE
B EMRGAESHENERREBRIBEN.

LG ER L. BHERBREERE TRAMBEF =L RGBAEMHEREE(RE
.

R FRMELAHER K INOWNEHER

HE ~tMEK | ZotMAK | XEX L}:3
(Gy) (cm) (cm) (%) %

0(CK)| 3.84a2 A 12.73 aA | 86.00s A 85.67a A
130 3.61a2 A 12.17sb A | 86.500 A 74.67bB
260 3.08bA [11.33 bA | 886.250A | 45.92¢C
390 2.24¢B 8.74 ¢B | 82.75aA | 33.984D

0(CK)| 3.542A 12750 A | 84.500A | 86.03a A
[ H] 2.76bB 11.74bB | 80.50a A | 48.54bB
130 1.93¢C 9.42 ¢C | 64.75bB | 29.45¢B
195 1.20d D 4.81 dD | 20.50 cC

RBAHBRN | RRHNERT

& BRRMTRRA-AAENBAEBETHNY K MAXKENEF I TAES 1% . EX—RFK
BT NEENRENATFER,

AR TR KEMT 130 Gy BEOIHHRIER N 5% 0 Gy T EF %5260 Gy
LASHENEREH390 Gy RAEHE 130 M 260Gy IXERB YK, #1FHE,
4



BRGTFRELTN . HBREATHESRE . ERERSREAENDLKERTFREH
FHHS . FE-HHEOURSHRERTRIF - TEHXATENERTREEIN. R
ARNETRAEAREAREBREMTER. TRERHPIERDFARARTFRETRA
MR EIA LGRS 24 RO Z . kR Fp TR, FEIMEB LGN MYEAE SR, 53 MIE
X2 FRPTENM.65Cy AR5 MEEHER. 195 M 130 Gy 4 53 M 65
CyMERMBHER . AREZENEREABRER. R 1 AERERN.FTFWEER,
BAXBTFEME 65Gy 11130Gy ZEIHRRY 0.05 SHKEH . HEFFAMBZ RSN
BRIYEA0.01 SFHAE. M. WERT 195 Gy BEN, RO HFISH %, Bk H
FHAESE,

2.1.2 REBRLENE

EX—MERAKE L, WALABIALT LG A AR A, AT R WA K N A
FHEBETE HHBARTHEHRGAE(RE D). AREKRROFRAHFTTAPINLNAY
MoE - AR AN ENTEY FEAKRPFREONAS FHES N
16.75,17.37,7.39 M 0. 81, A M TR MM F A5 %25 9. 71,9. 68,8. 66 M1 4.88. F
BRLE.REKRPFEMOTE F H5. KA FHE0.01 HEFKE., XX, HALHEK
HABKEHRRBFRHLANH TRATHHRPEN.

P AFERE2ELR AR RLALKENNERRE SR TFX2, X2
ROBKRSFRMHOFESN, FRIEEELNLNE S HAE R CIEF 0.05 M 0.01 M
BXKE. MoMEEZHAESHEESR,

2.1.3 SEHARIRZEE N

ENXRARH T ES AR FREOBHARCRAWEFMELERE FHPTE 3.
EKIKL KENFRPFRETBOAPLEF HHYREEP 005 HEFKE. XUE
SHFILMRE 2R A AN, RN ENEHEPERIRTROB LB,

2. 1.4 RiMmnRPEAR

BEHALKA A MEFFAEEREHABL R KBARRME LR TR &M, £—

HRH =S AN ERATEORPERGECD, SR RME 1. M1 X0, KENmHL R

X2 FARERACRLEIMNER EERONLENES

L] —~MHMEE | ZHMEK| RY% 4¢3
{mol/L) (em) {em) (%) (%)
| 020 | 2.486A | 11.800A | 91.008A | 60.865A
: 0.10 | 3.22bB | 11.93sA | 87.00s A | 60.824A
F | 0.05 |3.34abAB] 11.50sA | 85.508 A | 60.828A
: 0(CK)| 2.71cC | 9.69 bB | 78.00bB | 57.73s A
W | 020 | 2540A [ 10.448A | T1.750A | 56.13a A
ﬁ 0.10 | 2.488A | 9.89 aA | 68.75aA | 55.57 2 AB
F | 0.05 | 2239aA | 9.87 sA | 64.508 A |54.32abAB
: 0(CK)| 2.01aB | 8.52 bB | 54.2508 | 50.06bD

sbed 5 ABCD NIRRT 1.



%3 SHSEAMLENTRERNTN F R

—MEN | =ABMAK | RAX L IR 3
2 m &
(cm) (cm) (%) %)
F(9.24)0.05=2.30
0.94 0.48 0. 61 0,32
kESFEN F(9.24)0.01=13.25
F(5.18)0.05=2. 66
2.00 0.33 1.85 2.46
NEnFEn 3 F(§.18)0.01=4.01

HUMOGY IR ERNRAEAHS NRBER. B FEXHER kRHF 130Gy B
M A FEEFRAERORPED, S0 ned, REMHDHERNRGEGRY
fEA A RN, (W EGRPERDE FNNE 260 Gy MM, ZHik X RO RHP
fEFB4T 1% 15. 40% ,14. T0% M1 21- 30% 3390 Gy BM B R 1 FH (A4 9 %4 14. 30%.,
16-50% 0 14.70%,

HES»TEN

0.05 0.10

|
B [ D

H1 NEMARM RERERMRPER
A——BtBBKD—=tMBAK.C —REXD—NE,

ESRHTHYLAP,65 Gy B . MMM IHER AHBHFENRPHER
X E 859 R 020 mol/L WAL 4k B RF —oE KRR B AT R fE A B3k 56. 1%
130 Gy BB, =Mk KA MALB S mo R AR B KT 65 Gy, fHR20.01#10.20
mol/L &b R ARG EMWHARIPEHEBERE WL SEF 0 54. 2% 0 34.8%
EEFWA MY 66. 6% M 32.6%:190Gy MM , Bk M LA A WA R ERFETF
65 Gy, s ot IR M R P I TF 130 Gy, M F R EFR, 24 0. 20 mol/L LN 3
PR % 56%.0. 05 #0 0. 10 mol/L AL NI R PP {E G XIBH B TR,

B4 B RALW B I AR 0 R0 15 45 A0, B B AR A R FR 8t ot , WAL B
—HEBMRPER> =R > SR>, B35 H R WA RPHE
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BYSFRER.HRNEAERARPERAETFESR. SRR,

2.2 M, LRSS

2.2.1 HEHIESERE
AHHTFRMLRRRA M, 24t

REREEWERITLE 2DIER. EX XL

B F A6 0~130 Gy HEREEA. REME i

B 50 08 704 50 34 by 0 A 3 450 MR R 36 R b

THAKERBRY=A+BX X, XiLH

WA R REEMERME 2), 808

¥ 77 #4 v 0.05,0. 10 4 0. 20 mol/L ¥4k

MR SHRHER. SR EE=MWik 1r

KRN RARIERPHEHENNT R

ML EXE RSSO Bl = e A 0 & 136

HSHMALURMEHTRY=—0.18+ NE<Gy)

0. 02X ¥ E M MR A .

Mm%

B2 WRPTFLAM, RATHEERER
MK
O~ 0 mol/L NaCl: A —— 0. 05 mol/L NeCl;
@—— 0. 10 mol/L NaCls & —— 0. 20 mol/L NeCL

2.2.2 HWBRE

RSB TN FRER WT0 5, hb 8RS0 59 8 2 k8 20 22 7 Tk 398 o 7 548
(3.0, EX—LENEATL BLBLE—RBRSMREHEN, BhDH X
SRTABREMESLAMNER—EHORREEEHEF KT ANkRFTFLES=
SR S B M BRI A —EIH R Y=0.704-0. 03X #iif, B R &
FtEPEFRIHFEY Y=0.36+0. 14X,

» 1
’ * 1
t i " e ' 'l
[ 130 260 390 ) [3 130
MR Gy ME(Gy)
H3 AESFLAM ARBARTNSE BHé PRAPFLAM REBNRTMR
(O~ 0 mol/L. NaCl; A—— 0. 05 mol/L NaCly Q) 0 mol/L NaCls & —— 0. 05 mol/L NaCly

A& —— 0. 10 mol/L NaCls@—— 0. 20 mol/L NaCl. @—0. 10 mol/L NaCl; & —— 0. 20 mol/L NaC).



REESES AENEFAESNBNENENERE, BEit. AT EASPA
BBNTHENY .54 RRBEEPHERE ZJAREME. TREMBARE MK
HAMMAT 21 4. BAERN, AN SRERBMEEMETERR L L RBRENN
WK T A B B R — 5 17 SKIE Fh T o B ch e AL B I A B L
BMEEWMENER (L O AR RS AMBMIEENET2.0. 05 mol/L AT
BEFomo/L R . EEEMTLEARAIFER. ERNENERNBEENERNINT
EEGHRNBHESHERNER L REEENE R NSAR. R FAEERELE
HRAXREREAIEFD.

2.2.3 RARE

%e MM ¥y HRLBHKRDY
BE M, RNNEREBER

L 1.4 LSNRENE | CHARXRNE | ERRRNE
(mol/L) %) %) %)
° 128 L1 0.10Aa
0.05 1.03 .84 C.ISA B
0.10 .51 116 0.35 A Bbx
0.20 141 o.02 0.59BC
aded f8 ABCD SRR 1.

5 -
4 o
% »
LT =
»*
=
2
| . " N N
0 130 260 390 oL'"~""' & T i
NE Gy NEGY)
HS5 HRRTFLEM ARERTMX He ARNBRTLAM ARERENE
O—— 0 mol/L NaCl; A—— 0. 05 mol/L NaCl; O~——0 mol/L NaCl; A— 0. 05 mol/L NaCl;
A—— 0. 10 mol/L NaCls @—— 0. 20 mol/L NaCl. A——0. 10 mol/L NeCls @—— 0. 20 mol/L NaCl.

M REEFHREY 71 4 om, MU LA RN BHET 80.8 cm MY BHF X

B MET 62.0cm A HYEFRE  XRRSD, REHREEKD 98 cm, MBI REA

L 25 em, hIEMFRABHGAHTLEM, REBLAHREMEHEHERLES.6, &

TR, FEE W MBS S ERM ARSI R — K G RY=A+BXHIE
8



BEASHEAT . KAMLRHRETRENE, D2 HEN. AERLEORENE
5x1RHRREHIEN: FEEXLREHEREEIF(RES). -S4 HER
R.ELALERKERRTEEEARAT R, Kk TFENARR P TFLEGRR. &
EfFLEN . AENAERTIENRECSARE FA. TFREAEN Fill. FRXESR
EFHEIHFERRAFEANEASN. G5 F—+EEHREEN 0. 058( LW 5).XNN,
KAMGLERREERAEM, CERZENEL—HSNSNE . X T, 2086
HERTIEXFEHEN FA.RTREIHRE F . « N8BT 9,0 05,010/ 0.20
mol/L HLML R Gk AGEHENSEREENO. 01 WIS F KT (REE).0.10M0-20
mol/L 475 0. 05 mol/L MMM Rk P 0.05 R FAKF,H 0. 10 M 0. 20 mol/L Z WK H
AR, X—HERRN. RN REERBENER G N,

%5 M AREARELDBHIRIWER

(74 SLAN |HEAR| HEAE AWEH
| BBTE ‘B Nepra|anra| srra . [

[ Y=17540.04X 5.28"

i
5

0.05 P=1.8040. 054X 5.95°
372" 2.21 384" - 0.058
0.10 ¥=1.90+0. 030X 444"

0.20 P=1.7940. 065X 6.36°

Y=1.14+0. 12X 152.77°

0.5 Y=0.55+0. 25X 13.14°°
19.18° | 17.08" - 2.70 0.88 —
0.10 P=0.78+0.31X 15.18°°

HASRHWEMS | ARVERAR
°

0.20 ¥=0.98+0. 34X 14.44°°

£6 ARNTIARHTANLCBEASNBOERILNER

$HMAR (mol/L) o 0.05 0.10

[+
0.05 63.45°°

0. 10 9.411°" 3.127°

0.20 9.470°* 4.048° 1.025
fE: %S.6P"e"H"e » " B%0.05 f50.01 4 M WAF.

3 i ®

iRl — SRR KBTS RO R R . R KB
A AARKEEN SIM, RMGBE AR TEREH S KBARSTHOHRSTH
Ry EMh, h FEMGORBA SRS AT E— BT LOEYRGAN., F
FHRA EHE A—SEFWRRLNZRE NN N, SRR AL ERH
BHRG LSS H dENERE BN RS 5N RN =0 E RGO R
GEME—EER MEHTEWENHRGE N, RN HRAS .
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AXRENBHEHEPERBRARS. ITRHREMELMHTH EXAATEY R
PER. KBro> R THENREERAE S EEREXERRARRA EKHNE R
BRE., *RRIMARFAKAENN KB HKERBRBTATENAPEAR.

(TFEHRAPERE.XR[(7IEEF FRY XS EHRBPFHANERUMRIPER
5% 10%. AR . AEMEKEREAHRBPFOLABERARPERD 22. 98%.
REEN 19. 885 ., W 10. 30X . ARRERR . KIEMNRME R P ERESEOHERT
HNARL. SRTHRY I AR —ENLE.

BRNERRTHFFRH IR FHIREHRPEANE. (R RELR
SREBHER X ARG RENE. SAWRRERL, —SEEBETUREEH RGN
E.AATURREHRERE. BEXEFRABBATHILESY. XXRARHER. K
AMFERGHATRNLESERKEHREKEM, ROTEME, Hit KLMES
—BEVFEURS THRASAR . ERENPTIRE—Z RN,

ROWSHEE SHEEKEM, REERAG AR . KRR HiLWARN
HRAREBENRE-ENVAR. TERATRECHENGEERENE, 5. KK
#FFRiTREN MM ETRERENE, XA NS AN . ARSF LA RRYE
EAE . RHELNABERE LRSS KB XARKHEE.

EWHAEWEELEHNBRNM, REHRPEARAEAAHZR. M 0. 05 mol/L 4R
RPN HAETF 0. 10 41 0. 20 mol/L AR . G E2ZEIRH 2R, B wTLliA
. KM 0. 10 mol/L WILMAEWH RN S BRI AEN.

B NN THEXSLRTUREKRE M, RBOWHRERE, TR M,
AREEME BREBNAESERE. BH NANSREEDRER D X0 L H 3
AWR.

2 %3 XM
(1] 28N FOEHBNSWH. N . KR ENH.190
(2] KWMNS.NICREKPEE. 1905 11(3),271-279
(3] MR MFRREBA.1982(2):25-27
(4] NRTLWW. LR AR 1985 11(3):271-279
[5] Inove M. et al. Envi | amd Experi § Bovany, 1982, 22 (4):415-426
(6] RsoSV. Theoretial and Apphed Genetica, 1984, 67(2/3),203-20§

(7] MR- FEEE.B®.1982(2),146-152
(8] %&. WHEAE.1982.32(3),266-273
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