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Table 1. The effect of different doses of gamma radiation on germination of landrace rice varieties in the laboratory
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Table 2. The effect of different doses of gamma radiation on the different characteristics of landrace rice varietiesin
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Figure 1. The effect of different doses of gammairradiation on seedlings root length of Gerdeh and Anbarbo
rice varieties in laboratory conditions
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Figure 2. The effect of different doses of gamma radiation on seedlings root length of Gerdeh and Anbarbo rice
varieties in greenhouse conditions
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Table 3. Simple correlation of germination and seedling growth components with the dose of irradiation in Gerdeh
and Anbarbo rice varieties
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Table 4. Gamma irradiation dose linear regression analysis with height, survival and germination of landrace varieties of rice
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Table5. Linear equations for the height of seedlings after irradiation with gammarays in the cultivars
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Table 6. Comparison of sensitivity to gamma radiation of Gerdeh and Anbarbo rice varieties on stress susceptibility index

o ) L (pn sl
Voo Yoo A\ Yoo Yo
O 4 Cuwlus s ls
walS s giyic AN -JaY Voo A A\
e 03,5 VA V- VY VA VY
s giyis -I50 -Ive <IAY A\ AV
N 03,5 (A \/YY VA VA VY

Slaws iy lise 53 (o) e idlS cel LS g5y oS 0l
SHMGL 035 Vb slags )3 ofg & @y ada) Jsb s
My d s > bl cde 4 Vb oo b obigiy jd b,
by Jobo (Slogw puadi Job > jBke Gy 5
oy 0 (VF) b ool Cos sy S5 50 damie ljlus
Ohlen 5 S5 hawgi 3555 jod 59y » LE axdl 56
GBS Yoo 5 ead Jlgy lasals (YY)
(7) o) Son g Byl 3> LS o)l s Jobo p> gyl
5 il pl5)| S aiy g lo Jsb 45 Wl i
8IS LS 5y 535 Gl b (sl bty e
o u“’)])f .\.wbga d;Ua; &b ol éJLJ L as J.;Lgo
Joo Jub (S3nST sloogyS 2L Mg b LB andl oS
S duSly OF9rtem g S et cdeaS g Sla IS0,
plul ©2)8 5 o)libs la s aon b copu @
2 9T (a5 dbnl g Joko pudplio (35 w2 el
35lanS] Slodo 52,8 sy (BFNT) 950 olS
005 d9dme sl 1y (edamie blas lapuslSe lalS
58 o Syl Jobo g 3 Jlab 350 (sliog S gl
O YL Y o 3 39250 Clio (Siuen @l (V7)
$xSo3ll Glaws oS e o ol |y Clas o (Siued
r el dbye ) gy 3 b e lp ead
o) uLu.o M u‘/wo Y u_n.m 9 .\Slo.)y WLM
x5 Ll b gl dndl 55 g i o LosSne dlal,
Sy ol cde vl o il wb) i g sl 2oy
jor 3 b bazals ok, Rl L oge
olS 4D g (e gplio laclld > alize (slagsbrial
o)) 5 (ooi909)S gdaw 3 Slyi gyl J1 5 &
e Jl S aelS aby opSejlul gde skl
2 OA) el (B 4ol (uSly ooy sl aadlhe
@ dialy gy 53 25 Ogmelise b (o3l54 slagw)y

Gy (Sl doyd Slio (lie (B oyl

S5 VO 53 53 a9 Sl lapadld (Sl
Sloz & ok doyd (pyide (b g L3S eanlie
(Vo) 3B &) 95 53 VL 2 )50 ol b (5
Sy 3 zohw den ) 033 dlex Hol Sl &8 Jbb
pol oy guls (WS ool lis Wodly) o4 A.gL:f;n L.»)m
Shs By p 505 53 0ad plxil Sjaler (gl guls L
(Y\) L;»I)yo 9 Léla Wy )P .(\'5\5\"/\) Cawl LyLLv
R 9 X% ‘_S’l:?:); )9V uJ)AJl9> » L;)I‘)Lj"” uslﬂ)
odblive b awyp 500 ;0 &S Jb 10 .060,5 sdalie puS
Ol b odd e yody j0 Jidley Ao yd usly 48T WS
Saodgl> (VYA) ol L dals Wy LS 45 55 e
Jopd oS axil gYL gloid jd &S dgad 5,155 (V)
Jopd iml iy oS Jb s al ials Sidle
5 ol e (CuBl Ll b (gl g gl el
YL g b puS ek Jlog a5 wiob olis (1) el
el o b oS e Lials |y Jailes LE axil
ohlud Gl GRIEH b Glger pob yp
Slyx o8 Uy Jd> cwl (K 53 QRPN L (0jge9)5
0l pogde (V) Wil ol Slooss g 45 ShalS 5
3 omlpl & a8 salie (V) oh)Ken 5 Koy
$9x0 Mby slrosiS pulal e il 4 e ( Uiy
Ol L g Sl gdze ) A ol (yeaS gilow 0529 4
Ol (V2) ol)Se 5 syl Adbe (g S1 )0 jies
el o ol & g2 @l ) dpwl S yua o5 00
DTy bl a4y Vsl 45 15,8 byt LS gy Lawgs
IS o Al JeSgyam Sl gla IS0, L
2 owlel (i85 o Caol 0by glaodiS pudbl oy ke
e 4y o 3 9 28 o Wl Joko (08 g g (Sl
Ol @l pols oy it oS (Sjalgx 4y )08


http://dx.doi.org/10.29252/jcb.9.21.130
http://jcb.sanru.ac.ir/article-1-804-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.21.130 ]

W . By o9 pByl (S5 g9 (Il Hebie 4 cunlie 15 i g A5 liae 1 LB gy

oo g (B oY omlise 989 I (lizabl (ol )
s ol Bl o> B 5 cunl (S5 ga bl slp
E98g pae il lebsl (gly cwald 4 Cows Ay (el pac
P bl el (dad Jae (bjln 5l GReo j3 o
aalS el ol Jad @Yol g 13,5 solatwl LI &5y
5348 0l LS gl 5 03,5 (sl ey )90 98 2
lp QB Llyd )3 a8y e polel 5 (GRso) cslio
OmS 85 YAY 03,5 o8y (cly g (65 YV g of)
andl @ gy pB)) Colus (e oy (B Jgi2) 225
dalllas Dyg0 (slojd dad ;3 gryie B8, &S 0l i LE
QUi o8 Catly 03)5 o8y & Comd (558 Copmlus a3 ls
Joiz) ail o Ll axil 4y 03,5 18, iy Canmwlus odind
S 31> M5 sy () J ol o5 IS o o 0 (5
Sl g a8y Gl p @b 2l SILE gy
ol g 5 Oy GRIFIL &5 culh @ oen pB)
Fr 4 Godn Cawlus (lie 00,5 08, D Juln M)
0,5 0 dpogs cplpls Db L g ypic o8) 4 Cuws LE
5l oolatwl b oMol (sl sals olped a4 o 4w JBls a5
by o pd Vo 090 b canlio glajs gy )5 4 s
ool Cowds adgl yg05l 13 a8 0Bl (653 ) j2eS Mo d Yo g
G Y0 b YD 3> odgaoo 3 pBy g3 yb sly U gy

Al o

wor b ocwle 53 e piliee g Cul (LS &S
35 1A) 2bloio oS a2y 5o (sl 5 cslo il
A5k o bl 4 53 amlige ySlus a8 cawl (655 ol
Sl oS ob (i s e S, 5l b mls (YY)
3 oS sy 5 Sl aopd g sl oy wznlS gl
(¥ Jgre) wdle canlio g0y ol ) LI 955 cuslio
5 Piire gmesSy bl Sl se2y b Sialer oy
Ll 3l (2agiy 53 b @Vl g (R (Ntwer (rizpen
#5168 105 ail smd canlio 35 e e (goolin o
Ay duld Jsbo 3 bl e dilgr 0l (Ui (sla)ds
@l & Ngie om )l extS slagier g8y S 4
odind Gl ) Joda )3 S0 )h aBl (il aoy
ol i caslio 5 e lp W cwl gadge (pl
23,8 odlatwl doealS glas)l g yuo 9 Syo b sliy o pd Claw
5 Sy dopd Cao slp LDgg 55 5l oolawl e (ol o
Oad & ol Jud > (LS Cuner & 29500 sl pe
Gl g gy sl BE G domi 3 9 Wb il
S xSo3lul culply gl (s )3 e )50 Lo
3 00Y) Wil ol G e jshiie 4 dBlo b
eyl aoys B Lials el o cwl ugipm > GRep
P g 0P e alh 4 Cuwd ol Sy saswls
My uslio 53 olgis a4 galige b 2ol slaaaliy
2ld & Cund g0y B Wby ials 4l cde g o
ooals Mo yd B &S Cunl pl 258 o )8 cawlis o slie


http://dx.doi.org/10.29252/jcb.9.21.130
http://jcb.sanru.ac.ir/article-1-804-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.21.130 ]

Wy WAS oy /7Y o)l foad Lo [isly; LS 3ol aolitingy

&b

1. Abdel-Hady, M.S., E.M. Okasha, S.S.A. Soliman and M. Talaat. 2008. Effect of Gamma radiation and
gibberellic acid on germination and alkaloid production in Atropa belladonna. Australian Journal of
Basic and Applied Sciences, 2: 401-405.

2. Abdul-Baki, A.A. and J.D. Anderon. 1973. Vigor determination in soybean by multiple criteria. Crop
Science, 13: 630-633.

3. Allard, R.W. 1996. Genetic basis of the evolution of adaptednessin plants. Euphytica, 92:1-11.

4. Al-Rumaih, M.M. and M.M. Al-Rumaih. 2008. Influence of ionizing radiation on antioxidant
enzymes in three species of Trigonella. American Journal of Environmental Sciences, 4: 151-156.

5. Ashraf, M. 2009. Biotechnological approach of improving plant salt tolerance using antioxidants as
markers. Biotechnology Advances, 27:84-93.

6. Ashraf, M., A.A. Cheema, M. Rashid and Z. Qamar. 2003. Effect of gamma rays on M, generation in
Basmati rice. Pakistan Journal of Botany, 35: 791-795

7. Babaei, A.R. 2010. Radio sensivity studies of morpho-physiological characteristics in some Iranian
r2i<l:§Ovarieties (Oryza sativa L.), In M, generation. African Journal of Agricultural Research, 5: 2124-

8. Baoch, AW., A.M. Soomro, G. Mustafa, M.S. Bughio and H.R. Bughio. 1999. Mutagenesis for
reduced plant height and high grain yield in Jgjai 77, aromatic rice (Oryza sativa L.) variety. Pakistan
Journal of Botany, 31: 469-474.

9. Chaomei, Z. and M. Yanlin. 1993. Irradiation induced changes in enzymes of wheat during seed
germination and seedling growth. ActaAagk;iculturae Nucleatae Sinica, 7: 93-97.

10. Chaudhuri, K.S. 2002. A simple and reliable method to detect gammairradiated lentil (Lens culinaris
g/l4ec¥I§1) fggds by germination efficiency and seedling growth test. Radiation Physics and Chemistry,

11. Ellis, R.H. and E.H. Roberts. 1981. The quantification of ageing and survival in orthodox seeds. Seed
Science and Technology, 9: 377-409.

12. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. 1. Grain yield
response. Australian Journal of Agricultural Research, 29: 897-912.

13. Ghannadha, M.R. 1988. A study on the sensitivity of species and varieties of cereals and legumes to
different doses of gammarays. MSc Thesis, 155 %p

14. Hameed, A., T.M. Shah, M.B. Atta, M.A. Hag and H. Sayed. 2008. Gamma irradiation effects on seed
germination and growth, protein content, peroxidase and protease activity, lipid peroxidation in Desi
and Kabuli chickpea. Pakistan Journal of Botany, 40: 1033-1041.

15. Heal, G., B. Wakerb, S. Levinc, K. Arrowg, P. Dasguptae, G. Dailyd, P. Ehrlichd, K.G. Malerf, N.
Kautskyh, J. Lubchencoi, S. Schneiderd and D. Starrettg 2004. Genetic diversity and interdependent
crop choices in agriculture. Resource and Energy Economics, 26: 175-184

16. Kiong, A., A. Ling Pick, SH. Grace La and A.R. Harun. 2008. Physiological responses of
Orthosiphon stamineus plantlets to gamma irradiation. American-Eurasian Journal of Sustainable
Agriculture, 2: 135-149. o _

17. 55%/82‘:1&0 E. and A. Keresztes. 2002. Effect of gamma and UV-B/C radiation on plant cells. Micron, 33:

18. Majd, P. and M. Ardekani. 2010. Nuclear techniques in agricultural sciences. 3th edn, Inc. Tehran
University, 384 pp. . . : -

19. MaHdl, Z., N. Babaeian-Jelodar, G. Ranjbar, N. Bagheri. 2013. Study of induced variation by ethyl
methane sulphonate and sodium azide on Tarrom Mahali rice cultivar. Journal of Crop Breeding,
5(12): 49-61. (In Persian)

20. Mba, C., R. Afza, SM. Jain, G.B. Gregorio and F.J. Zapata-Arias. 2007. Induced mutations for
enhancing salinity tolerance inrice. In: Jenks, M.A., P.M. Hasegawa, S. Mohan Jain (eds.) Advancein
molecular breeding toward drought and salt tolerant crops, pp: 413-454.

21. Melki, M. and A. Marouani. 2009. Effects of gamma rays irradiation on seed germination and growth
of hard wheat. Environmental Chemistry Letters, 8: 307-310.

22. Naserian Khiabani, B., H. Ahari Mostafavi, H. Fathollahi, S. Vedadi and M.A. Mosavi Shalmani.
2008. Suitable gamma ray dose determination in order to induce genetic variation in kaboli chickpea
(Cicer Arietinum L.). Journa of Nuclear Science and Technology, 42:19-25

23. Noreen, Z. and M. Ashraf. 2009. Cha_nsgeﬁ in antioxidant enzymes and some key metabolites in some
genetically diverse cultivars of radisn (Raphanus sativus L.). Environmental and Experimental
Botany, 67: 395-402. ) ) o ) )

24. Preussa, S.B. and A.B. Britta. 2003. A DNA-damage-induced cell cycle checkpoint in Arabidopsis.
Genetics, 164: 323-334.

25. SAS Institute. 2003. The SAS system for Windows. Release 9.1. SAS Inst., Cary, NC. S

26. Sideris, E.G., M.M. Nawar and R.V. Nilan. 1971. Effect of gamma radiation on gibberellic acid
solutions and gibberellin-like substrances in barley. Radiation Botany, 11: 209-214.

27. Toker, C., B. Uzun, H. Canci and F. Oncu Ceylan. 2005. Effects of gamma irradiation on the shoot
length of cicer seeds. Radiation Physics and Chemistry, 73: 365-367.

28. Wi, S. G, B.Y. Chung and J.S. Kim. 2007. Effects of gamma irradiation on morphological changes
and biological responsesin plants. Micron, 38: 553-564.

29. Younes Hamzeh khanloo, M., A. Izadi Darbandi, N. Pirvali Biravanvand, M.T. Hallgjian and A.
Majdabadi. 2010. Study of Relationship Between Some Agro-Morphological Traits With Yield in M7
EIBenF(;:rat_lon) of Soybean Mutant lines Irradiated by Gamma Ray. Journal of Crop Breeding, 2: 30-46.

n Persian).


http://dx.doi.org/10.29252/jcb.9.21.130
http://jcb.sanru.ac.ir/article-1-804-en.html

[ Downloaded from jcb.sanru.ac.ir on 2026-02-05 ]

[ DOI: 10.29252/jch.9.21.130 ]

Journal of Crop Breeding Vol. 9, NO. 21, SPIING 2017 ... .. uuiinis et et ettt e et e e et et e e e e e 138

Effect of Gamma Irradiation on Growth and Deter mine Optimum Dosein Order
to Induce Genetic Variation in landrace Rice (Oryza sativa L.) Cultivars

L eila Bagheri, Rahim Amiri-Khah? Mansour Noori? and Kameran mozafari®

1- Researcher, Nuclear Agriculture Research School, Nuclear Science and Technology Research Institute, Karaj-
Iran (Corresponding author: Ibagheri @nrcam.org)
2 and 3- Expert and Researcher, Nuclear Agriculture Research School, Nuclear Science and Technology Research
Institute, Karaj-lran
Received: June 24, 2015 Accepted: November 1, 2015

Abstract
Mutation breeding as an aternative to conventiona breeding, is commonly used to improve
current varieties and to generate new varieties. Genetic variation in rice is very low, because of
its self-pollination. This study, carried out to determine the GRs, dosage for an irradiation
mutagenesis study on the rice and to determine the effects of gamma irradiation on germination
and growth rate of rice seedlings. The €elite seeds of landrace rice CVs. Anbarbo and Gerdeh
after moisture regulation gll—lS%) were exposed to 100, 200, 250, 300, and 350 Gy doses of
amma irradiation from ®Co and then grown under greenhouse and laboratory conditions. In
oth conditions, the experiment was a factorial design laid out in a completely randomized
design with four replications. The results showed that the lowest values of germination
parameters were observed under 350 Gy gamma irradiation. Also, the results showed that with
an increase in gammairradiation dose, the growth rate of both cultivars of rice decreased. In this
respect, the decrease of growth rate has a linear relationship with the gamma irradiation dose.
Results demonstrated that with increasing of gamma irradiation dose the plantlet height,
survival Fercentage, the number and length of root and leaf in the both conditions were
decr . Gerdeh variety showed a greater degree of sensitivity to gamma irradiation than the
Anbarbo variety. Based on our results, 327 and 287 Gy doses of gamma irradiation were
selected for the maximum mutation in Anbarbo and Gerdeh, respectively. Finaly, in both
cultivars, dosages ranging from 250 to 350 Gy are recommended as the appropriate dose of
irradiation to create genetic variation for mutation breeding programs.
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