
w-JlSJ ~I..P.oiJ -JJ~ ~jJIJ '-? iJ'iJ~i <.S~I ~ ~\.S ~i ~b 

~ Helianthus annus L. ~\ ~~j ~\.J~ 

1.?~1 ui,J-i J;foJ ~~ ~ ~~ .1p 

5~1 ro_,lc ~I ~_;:u1 4s I ~~ ~4-
Abstract 

This study has include the exposure of the seeds, explants 
and callus of Helianthus annus L. by gamma rays, with the doses (0.3, 
0.7, 1.1, 1.3, 1.5) kilorad, this resulted increasing protein content in 
radiant peeled seeds with all radiant doses, and in radiant complete seeds, 
only four radiant doses (0.3, 1.1, 1.3, 1.5) kilorad, also the leaves and 
stems callus that produced from radiant seed plants , also in all radiant 
callus. At dose ( 1.3) kilorad initiative seeds has recorded best percents of 
oil in both leaves and hypocotyls that produced it, also shown that highest 
present of oil in both radiant hypocotyls and leaves callus. Oil percent in 
callus produced by radiant explants was in som~ dose higher than the 
control or equal . 

~I 

· . • 'I o , fA • wlill 'LS.ll .:lwJlull ._ 1 · ':! 1 iJI · .. ~~ .lll ~ ~ ~.) . U""' _J •• • _;.:::>. _J .)_J . ua:/_,Y-l .) 

~13 ..JIJ# (1.5 d.3 d.l •0.7 •0.3) ty,J~ Lat.S W':! Helianthus annus L. 

t _;--;JI ~ ..Lk:. 3 o _y.:;,_iJI .J.JWI c.JA JS ~ C»J 3 y,JI cS ~ ~ o..J~j 4-:tc ~ 

~ d\~3 ..JI.J# (1.5 d .3 d .1 •0.3) (_;.::-. ~) ..Jk. :i.LLS.ll .J.J~I ~.J ·~~)'I 

uJ\.SJI w~ ~ ~ dliS3 .~l .JJ~l wi.:J4J c.JA ~L:Jl u~l uJLS3 0l.J3 ':!1 

01.JJ':!I ~ ~ ~j cS~ ~ ~ ..JI.J# (1.3) J.cy,Jl w~ LaS,~\ 

JS ll,S .. ~ C:..W ·.I\ · ~ I~ l ~ ,A,LL.....JI iJ\ · ~L:J\ J..iili.l\ W::..:j · \.i.u.J\ U""' '-:? .. y l)-'l . (.5"- . _J .) j . l)-'l . .. u .. _J 

"Ul\ 1\.SJ\ ... ~ C:..W ·.l\ ~ w.i\.S ' ... ~ .- • .~.AI\ ~~ "\ • ':!\ ~~ W::..:j '\.i.u.JI ' ~ U""' '-:? .. Y . ~ '-:? ~ .. L.9 .).J .J .. U .. lJ-'l 

• 1 ·' :Jw lia l ~ ·-'I · ..Jk. .:iJ tiJl W)L~ · I~ l ~~ .:iwJlull ,.\ · ':!1 · Ltr-' • .) J l... ~ ~ .) UA (.5"- •. . _;.:::>. UA 

UV 4y:;.·" 9·,)1 0~ ~':!1 ,x ~~,Lots;~~~~~~ uly.h,JI ~ 3 .wi.:J4.iJI 

~) ~ .JyJl wli..a_J\ .k~l ~~ 3 wl ~b Lat.S ~':! 3 . [ 1] cS _yJ t I) 3 



t.·-t.1JI ~I ~ '~ ... < ~t::, 1.1 j\ •[2] wblilll · j~ . _j ktu"l ~ · ·-~·'1 ~. ,j .)j . -~ ~ ~ ..»J '+" . (.)A -.;o- -. f j - -...r"-"' j 

Phoenix ~\ ~ wb~ uJ\SJ tf_;bll uj)l oj~j h)~ .[3] wti~l _,..w ~J 

~.)}'1\J 4J'•/lJy,JI A..J;}'}\ ~ wlelhl uc ~ •t ~if\ tY:.. oj~j t;:a dactylifer 

o , t>. • wl__u .L.:u .[4] wl .~ul 6\.b..l ULU::..I ~· ~ ~ ·- -'1 :lJ.:,.~I ~~~ . j 
...,;----.) . - ~ ' - ~ ~ . j . '-? 

.Jj\.....a____JI ~~ ..L.::>.I .u_,s ~ ~~ o.l)l~l ~b...JI (.)A He/ian thus an nus ~~ 

.L.JI.c. ·W\/1 ~ · ~I 4JbJI ~ w ·.11 6G. [5] ·' ··'I L1.l ·.n ~)I - u t . (.)A . J:!y j UfJJY.-' j ,...}'-' -

~~~ "lj...-:;>.~1 ,:;~\ Ji::-J c.~\ .JJ~I) 4...o~l w~l Ll..a_y;. 

~fi .J~ (.)A~\ ~\.S W4 Helianthus annus ~\ o_JA~j w~ (uJ\SJIJ 

~ y,JI J~ ui.SJ ( r_,l,JI ~) Gamma Cell-220-Na187 j~ ~ jy:...yJI C60 

•0.0) ~ 4...o~l ~~if\ t_y,JI ~~ 7.86x1016 electron volt ml -1 yJ~ 

(2.0 d.75 d.5d.O •0.5 •0.0) ~)\ j.L..JL: ji.J# (1.5 d.3 d.1 •0.7 ,Q.3 

.[ 6 ]cp~l ~I.Jj ~J JljJI > ~j 

"IJ-.;>..~1 J c.~l ~J :;~\ ..JJ~I l.JA JS ~ c»iJy,JI w~ W.J~ 

~)\ ~ w.J~ ~ [ 8 ] ~ L.JA O.J~IJ [7] Lowry ~_;b ~J uJ\SJIJ ~~I 

~ ~"11 ~ w.JfiJ ·Soxhlet ~~~"11 j~ r-1~-;..~,ull: w~l ~ 

: · ·wl -:..L -.:u ·.11 ~ .. :t.uiJI ojWI .L::·. I · .. ~ wl UY ~J .. Y ~J ... ~J ~ew Y 

t .J~ y. J 0.JJ-lll ujJ - ~I C"' 0.JJ-lll ujJ 

100 X 

:i.L~I ~I·· - - U.JJ 

c»iJy,ll tS~ oj~j wjb.. ~~"11 t_r.JI ul (1 JJ~I) c::Jt:illl wpl 

LJ \iJI :i.___LGu,JI 1,... o · ·.~ ·'I · ~I ·· 1,... .. ... ". • · c. · ·.~ ·'I ::WI . .) ~ j ~ ...r.:c .)j . tS~ ~ (.jjSJ ~ ~ .)j . ~ 

~ o~l .JJ~I ~ ~JY. tS~ >i ~ ji.J# 1.3 J 0.3 u,UC_r.JI w~J 

~ u~ ji.J# 1.3 ~_r.JI jjc ~j ~ >1o~l Ji::- ..Jj~l whcl ~ 



==========~r-----~-~-b-JI_u_·l_~_·~_~yu_·_~J_~_~A_P_~_I~_._·_~_I~_·~--~lF======== 
,o~l .J3~ :U.JliJI :UC~.) %39.12 ~jll ~ lJ-4 J§l ~I _»:- ,:U.JliJI :UC~ 

LAJ :u \.i.JI :ua~ 'I 1..)~1 t ·- 11 .llc ..::.u ·.II L..J..u.U .• t..bJI I.-~ b .I ~.II . .)3 .) (.S', ~ ~ ~Y . ().<:I ~ Y (.,?'"' 3 

[ 1 0 3 9 ] ~jll t _il3 ~ uc J3y.u.JI ~ _;1.J3 ~I.e ~I ~< Y;Wl i..S Y-:1 

~ y..JI o yLiJ13 o yLiJI »:- .J3~1 .) ~)I y....w 3 ~3y,JI w~ : ( 1) J3~1 

.Helianthus annus ~\ o.)Alj wbi+J ~ts W'J 

*%-.::.ujll L..J..u.U ( . I F) . - y,JI ~ ~ . 3 rc l»l3 . • 
ty:JI 

0 ~~ :UC\.SJ\ .)3~\ o ~I · :UC\SJI .l.JI JP .J3. 
~~)II 

~)\ 
(rt-/~)~3Y. 

~jll 
(rt-/ ~)l>f-l3Y. 

(..)I.J#) 
% % 

-

27.9 1.59 25.0 0.60 0.3 

28.6 0.75 25.1 0.15 0.7 

23.4 1.44 27.7 1.57 1.1 

31.8 1.59 35.3 1.05 1.3 

21.25 1.44 27.8 0.45 1.5 

39.12 0.38 29.28 0.23 :u .J\.i.J\ :ua~ 

:UC~ 1 w\.J~ 5 * 

0.65 · - · -'\ · ul - =llili.ll ·1 '11 - ·- (2 J .h..ll) 'tu L.Lu.J c»J3_J--fJ (,)--A ~ - l.9 .) 3 L9J9-l 3 . c: -. 
c', l;..,JL5;,L· .. ·'l:JI 1\.SJ\ .dw.Jlul\,:.\' 'JI~ 1~%15.2-.::.u·.lj~ ·1-:.L _,. ~ c: (,)"-' 3 _ . r. . . (.S"""" .Y . 3 rc ~"""' 

0 I - =llili.l\ W::,.,J . \.iwJI . 1ts - ·- ~.:JS . i:J\ • Lt\ . ..::.u . L..J..u.U . - ~ J§l ~ - (j - (,)"-' l.9J9-l .)3 . ~ ~ • .) . 3 L»l3Y. -

G LiJ.l (2 J .h..ll) 'tu w~l , . 1\.SJ\ ~~ ~ I~ ..::.u ·.lj L..J..u.U • • ... 1 I · .) 3 . C: 3 (,)"-' , . (.S"""" ,y . 3 L»l3f. lJA 

.~ts W'J rA,).J~ 3 \ ~y..J\ »:- u-Jts.l\ 3 J..;ii+JI ,:.\_»'Jilf<l JSJ ~I.JJ..llo~.) 

. ,· 



Helianthus ~I oy,j ui:J4i ._ly,J c} ~)I ~.J 0fl3yJI u~ :(2) J3~1 

.(LA.J:1 45 ~) ~ ~\..:JI uJLS.ll3 (Lo.J:1 15 ~) ~ _.>P .J.J~ L;A ~\..:JI annus 

01.J.J'll 
(.$~ 

·\.ll..JI u ~ 
·\.ll..JI Ljl _).J '11 u~l _).J~I . ~ yJI u ~ (.):!J .J • 

~I w.:,.:j ~I 
~)I ~.J 

0.15 0.63 0.65 0.45 0.62 
. - yJI (.):!J .J . 

(rt-/rili) ._I_)::>.. 'JI 
-------- -- --

~ *~l:illl 
1.8 4.4 15.2 13.4 2.5 

(%)~)1 

0.45 0.54 0.15 0.15 0.3 
. ~ y,.ll 

(.):!J .J • 

(rt-/rili) 
* uJLS.ll 

3.8 7.7 7.6 3.0 3.0 
~ 

(%)~)\ 

uW . ~ ~I -11 oju)l (3 J ~1) LolS WL .:u\1 ·- 'tu u · · 1:.-\ " !..,? y - J . . _).J . ~ ~ ...xt-= 

1.49 Lji.J3 '11 ~ oj~J ~i u_j\.S3 .J.J~I3 ~~ 01.J3 'l13 01.J3 'll c} 0fl3 yJI 

~ j\.J# 1.5 d..c _p,JI ..llc %11.2 ~)I ~ Jll~.J ji.J# 0.3 d..c _p,JI ..llc rt-/ F 
~ 1~ jl J.( 1.5 1.1 · · ·-'I u · " .:U \.iJ\ ·.L~ 'I bl:U...JI Lo\.S W\ • • c...s--"'"' _)~ .J ~ ...)7-' ~ .J _) ~ (.S", 

· Lu ,~Lull ._1 · 'JI WliJ ~)I ~ . ~ ojG · 1~\ '\.bc'JI ~~:11 t ·- 11 (.$~ ,_).J • . ...?.- -· • . !..,? ,_) ~ ~ ' - ' .fi'-' 

. [ 11] ui:Jlull . ~ LolS wi \.·.··hi ::i...GI ul -- 'I ojG)I o~ l-.U.uJ - . !..,? '-{~-'-' - _) .J _»lW (.S", • • • 



==========n~-------~-~_n_u_·~--·~ __ ·_~_~_A_~_~_~ __ ·_~_~~ ______ J~========= u 1.? .. _JJ .. JR-JJ .. ~ • _· 

Helianthus ~I ;;_y.j wb~ ._ly,J t) ~jll y.....W3 u;,3 y,JI w~ :(3) J3~1 

.~~ (15) ~~I .)...9~1 ()A ~l.i.ll annus 

*%6.J)I Ll.ul.i (·;F) · ~ y,11 ~ ~ • ...9 ~ (.J;W.J . ~ 

t...r.JI 
~u~l 

~I ~I ~I . l.iwJI <JI_;...9~1 ~~)II 
_).J~I 

~I 
~ L9 _).J (j .. 

( .)I.J#) 

~j (.)!J J.Y. ~j UiJJ.Y. ~j (.)!J JY. ~j (.)!J J.Y. ~j (.)!J JY. 

1.5 0.80 2.0 0.45 3.5 1.37 2.6 0.36 5.2 2.11 0.3 

4.5 0.93 2.6 0.75 9.8 1.31 9.0 0.15 1.0 1.59 0.7 

5.1 0.15 10.4 0.20 12.8 1.21 13.2 0.75 2.1 0.45 1.1 

1.0 0.45 1.2 0.61 3.1 0.75 5.2 0.30 1.4 0.91 1.3 

3.2 0.68 13.8 0.62 10.4 0.48 6.7 0.50 3.7 1.60 1.5 

1.8 0.15 4.4 0.63 15.2 0.65 13.4 0.45 2.5 0.62 &J .)t.io..ll :U..k. 

.. 

~~/ wl_;~3* 

• - .. 11 who.S . --~ ;;.)G ·.11 ·1 (4) J ~I 'b.i w · · 1:.\ ~ 1\Sll ~L ~~ <.J:!-l.J?. • c.,r ,y (.) .J . ~ ~ UJ.W • • 

~~ ~~ ' =l:..:il:J\ ~LLJ\ vi . ~~ · .lt_s ~~ t ' %92 · ~ wb I _).J . i...Y' • - • _r... (YW ~ i...Y' c.,r y 

t) %100 ~ o.)4j ,-)L.cn. dl~ d_;_# 0.7 :i..cy,JI ~ u~l uJlS ~~ ulS.J 

~~)II t...r.Jl ~ ..llc 3 ~~ ~ u~\3 01_;3~\ c)A JS uJLSJ u;,3 y,JI w~ 

c5~\ o.)4j ~J <.::.d _;3~\ t) ~\_;3 wiJ;!liJ ~Ln .. j ~J ~\ .)_yy ~_;3 .~~\ 

~~ 11 ·- .. 11 w · ~ , ···"I w~ · ---·'1 ~bJ~ ~~ •[4] ·- .. 11 (.S', <.J:!-l ...9 ...);'-' - i...Y' <- _) _) ...):!"'-' ~ _)"'-'-' • - y .J ~ .J ...);'-' 

.[12] Viqna radiate ~WI w~ _;3~ ~ ~~\ 

uJlS 0~ 3 , .J.J~\ uJlS .. ~~ .. \_?.~I uJts ~ ~)\ ~ c)A w.:J\ j .:J\ _;_# 

:U)iJI ~~ ~J b~l .:J\_;_# 1.1 :i..cy:J\ ~ (%7.4) o.:J4J ~~ ,.lhc.H 0\.).J~\ 



====:::=l~ .... ,_,.l;Jli.J ~_,_,JI <5~ ~ t..LS W\ _;;l\.:; ll===== 
~~ ~ wly.bJI u 3h c)J LS~ _;lj3 ~t.c c)j ~~ ~~ ~3 ,~\_?..~\ uJts ~3 

.[13] W;)l ~Y3 ~ uc JJ~l 

Ul · ~t.lll A...ulull ~~ · ~~ · ·'ts . .J u)l L.....l.ul.i • ~ ··'I wW :(4) J ..\.:Jl j_J • (...)----4 • ~ • ..» U"-' "-:? . - • J L»J JY.' - J . 

. Helianthus annus ~~ o~j w~ ~~ 

*uJlS.ll ~ %W;)I y.ulJ-.9 (rt-/~) UflJ..r.JI w~ 
t..r.JI 

~ ·\.iwJI <Jij_J~\ ~~ill j_J~\ 
(..) . 

<JI_)J~l ·liwJ\ 
~I ~~ 

(..) . 
(.Jl_J#) 

~j l.r.PJY. ~j l.r.PJY. ~j l.r.PJY. ~j l.r.PJY. ~j l.r.PJY. 

1.0 0.43 1.0 0.79 2.9 0.66 2.8 0.39 3.4 1.05 0.3 

2.5 0.52 1.5 0.75 2.0 0.93 3.0 1.66 2.6 0.32 0.7 

1.6 0.50 11.5 0.34 15.0 0.38 7.4 0.45 3.1 0.46 1.1 

2.1 0.65 4.6 0.63 10.5 1.44 0.9 0.34 2.3 0.45 1.3 

1.3 0.93 5.1 0.75 8.2 1.35 1.2 0.48 3.7 1.26 1.5 
----

3.8 0.45 7.7 0.54 7.6 0.15 3.0 0.15 3.0 0.31 :iJ .J liJ I :u., \.,..... 

~~ 1\ \..'J\.:U.u,l ··.~.All · .llSJ\ wl:uc . j · • ..11 wW w.ll. 
(.5"'"""""', ~ U"-' • ~ l? L»-l JY.' • j 

(J)fo ~ uc :U-.9~\ wl"":!y~\ .bl:,;j c)J ~j ~ LS.Y-; ~JJ (5 JJ~l) :U).iJ\ 

[14] w~ ··~1 ~w ~ ~ts w1 '···~ ··'I w\ .. :.·.n ~ LJ 1 ,wl:w::J .. 11 .Y • c.r- '+"' '-?'"' ~ . • . _) J • JY.' 

~b. ~~\J\ t ·- 1\ jj.c • ·.':.AI\ '\ ~~ · Its . ~ w\.lL)\ 1 • ~1 L.Jk .I 3. t ~~ J~(j_)J U"-'L?. ~ YJ 

b) ~j,S LS_?.~\ ~\_?..~\ uJts LS.P :l.J'i.'.' :U) .. 9A lAts Wi ()A .l\J# 1.5 .:\.c. y.J\ 

~~ L9\_)J~\J u~l uJts ~ ~)\ y.u1J o.lyj ~ .JI_J# l.l-.9 0.7 ~y.J\ 0~ 

0.7 A.......cy.J\ .L...lc ~~ ~ u~l uJts ~ ~>.:~yj c)c.1 ~J ~~ ~ u~\3 

uJI.S.ll ~ lAts w1 ~hi~~ ~1_))1 wi~GwJI c)J ~>.:~y)l o~ ~ .:~_yy ~J dj# 

~ 415 ~ 



========~~~----~-~_~._~_u_·~-~-~-~~-·~_J_~_o_~~-~~-~-·-·-~_I~_. ____ ~]F======= 
(,?.U\3 ~~jl\ ty:J.l uJ\SJI ~ lS-lA.J u~\ uJ\SJ c.;t+JI ~I t.J-i uc ~ 
Ww ~ .)\ ~ ~ts w~ ~_;Ll ~m uc :U3~1 w~j.i':/1 ~~ ~ lS.YY ~.J 

.[4] 

Helianthus annus ~\ o~j uJts ~ ~)\ y...u.j3 Ujj3 y1\ w~ :(5) J3~\ 

·~.J:t (45) ~ ~\ 

*~\ uJ\SJI ~ %~)\ y...u.j3 (rt-/~) Ujj3 y1\ w~ 
ty;J\ 

~ ·\.lluj\ c.§\.)_J~\ ~~)'\ _)_Ji;J\ 
(.) ~ 

c.§\.)_J~\ ·\.lluj\ 
~\ ~\ 

(.) ~ 

(.:JI.J#) 

~j l.>:PJY. ~j l.>:PJY. ~j l.>:PJY. ~j l.>:PJY. ~j l.>:PJY. 

2.3 0.92 2.8 0.76 5.0 0.75 3.5 0.45 4.2 0.93 0.3 

2.0 0.75 9.2 0.59 7.8 0.63 3.7 0.53 0.5 0.90 0.7 

4.3 0.80 5.1 0.66 8.1 0.59 3.2 0.65 2.5 1.02 1.1 

4.1 0.91 7.3 0.82 7.2 0.89 2.9 0.40 0.8 1.15 1.3 

4.7 0.95 7.0 0.90 6.1 1.05 4.0 0.67 2.0 2.20 1.5 

3.8 0.45 7.7 0.54 7.6 0.15 3.0 0.15 3.0 0.31 4.i _>liJI :U..L.u, 



1. Al-Safadi, B., Simon, P.W., Tissue Culture Environ. Expt. Bot., 30: 
361-371 (1990). 

('J l.u.ll J}:ll ~I _;AjyJI ~t!_, ,y_J y~-' ~ ~1 ~-'<)c.~ ,Jj~ .2 

.(1988) J~l 22-21 :;_foll ~I 

3. Al-Safadi, B., Simon, P.W., J. Am. Soci. Hort. Sci., 121 (4): 599-603 
(1996). 

4. Omar, M.S., Date Palm J., 6 ( 1 ): 258-264 (1988). 

5. Rady, M.R., Amin, G.H., Bull. NRC, Egypt, 24 (2): 139-151 (1999). 

7. Lowry, O.H., Roise brough, N.J., Farr, A.L., Randad, R.J., J. Bioi. 
Chern., 193: 295-257 ( 1951 ). 

8. Schacterle , G.R. and Pollack , R.L. Anal. Biochem. 51:654-
655(1973). 

10. Raj put, M.A., Siddiaqui, K.A., Beb., 125-128 ( 1982). 

~I ''.'J"' .., (')L..-:,.1 3 ~ J,t~3 u.u~ ~1 c;j4Jl ~-'<)c.~ •c.9j~ .11 

.(1990) 5002-518 :(31) 2 'f'yW.l ~lyJI 

13. Sricastava, and Tyagi, Euphytica, 35: 369-380 (1986). 

14. Bajaj, Y.P.S., Ann. Bot., 34: 1089-1096 (1970). 

~ 417 ~ 


