
f:t-JJl o.-JJl diltfl+

irll-l s.1-l LS)JS

6rtLs:t62 cr..;l;e

6)yS j).rl s sEin- i,UjL

ef;. f t+t<q irli$rd a*-r9o

(t.) Ol;l dtK;> 9 !'rr.;n Ob|f Ctut9 cdfj s'tifrE
\............................ c5l+,i=.rs9yr rt '-( 1r .#3Ji ,6 Ap.rc csjL j RuBisCO e.;ji iJe,l-, -,1

,rljd r-
't0 ................. ....,..... (Amygdatus spp.) gtrb yr DNA dfut &u crj!+:e: _\

jlfit sJU U_14 34Lt;-tS,tn-

Y1.............................. ArganiaspinosaL.Skeels ,6 u,.,t1 ,;Ss 2: lti,it.r;- ,. ,< jtil_y
4.9:tlil uJn 3 ag:llt1i. ,g-4 *

rV................... .9rr_ ;ii.,ll )l ,-f t 61* 4; ,F t 1-.tS cref -il ,-r-,t.t_L

4s) c:l;a>1 t_-f : tL.l A--i 6t*;:-- , !.1U_ rlr.16"

of ........... (fordeumspantaneum) 
'hs f jisecalecereale)1lsje L/g-.;"> 6$3.2j:-o

I ct*bts Fj
1\.......................61eL! 7 cS js: +(Castaneasativa) lc!,,c1.3 .** F; s4J-\

,rU >l# *
A1...-......Dactylis glomerata 

Lt, .ib 
-fl s pr Yt r: :f.J-.e J713lj, rlsL-c d.sL-v
sll rn-y' cS1* J* e .rl; o-! & ,j.rJ,l ,* ,5.*

\Yr ............... .. Loliumspp. ItJ 5l u;6*;rS t cq*ii., d.r;jJ",r-+ -A

dB.lri *b.r #r.ri ,J_li-,{ ,F



/Ul .+l uJjli ,r-+)4 UtbW <,!'t"jr3G,!a''r
J-itJ $jJ S c)9-.Jxj+J- t'<',""') i[+.i+Ju
,61lf I ll l(il ut iiJiir'i o4r.r9r :Ul {.j 

-.Uj
' - tfYq

.\)trs . )f t,E
ISI|N 964-473-046-1 ( o.19s).- ISBN

964-473-0s6-9 r ( | .6) rJQt 1.....- lSllN
964-473-061-4: (l .G) rJH./ 1.....- ISBN

964-473-147-6 (t .g).- ISRN 964-473-ls0-6
( l. .g): rJu+.r 1f ...
" gtf-ic t-.f r+ q pt . ri jt or':<r>,1

"--q S tS:l- Ut4t+ CVI S '<.r"rj rlt li.rii''r
.&t 6rn ?b " ortt

Iranian rangelands :..#+JS.il ^ t Ut g'jc 6Ja
and l-orests plant genetic research.

. erLiut-lS
.(IFAY:'"'9t 

"S)1. 
.E

.. .,' '.j.y ..< .r','.j -- Ut.14t -- p.r,:rtAL$. 1

.:-LS -- Ul2r1l -- C,p UtOU_.S.f .Ul2il -- (*W
Jii{ .il, 9 rr,-l(ii dil6rii.'. ar.ro9o..iJl .elJol S

, L{.J-5j9iir a.rii-'i or&,r..o.cS)9Jy-j-r! g.<.r""')
, lrJJj; (:r are-'i au,!;ro.e .Uj &iIJ Ji{ .eitl/p
USL--1S 6L-ol g.<,t'tij &r ii.rii{'r :glcic.r .il,r.

rfYq- l.PA:

etav PlrP
;/2t;4|)eJe

fi't/0y.g0a

cJlJ|}il r:ns

yW geJ*

JBl,l, '..,

Ut) 6.P eV

.Ot,,it .,JS+ S F.p
sB lYr/ 0Y/dlP

gl2l.r-too.i,t' ltjS

sJ# Jsb

.sl3ge F)l+n

:{.U-,U.i

(\,) Jt-l ,F* t ,*t artrtJ CJ,l r e<=,lj c,U.;;; :ul:5 
1U

elJ JllK+ oliri; uy'-t)ti

ts* otLao o>Ja.Ul:6* eV,Jt) irE^) cra: :u& 1lz"l7-9

':l1jr5.l.1." -1 ,9:Ui.:4 6.,;^a ,* .,-+lb alt U.rl+" ,3)$i 6tli:+

'' r-lS$9:4tsl 1i'l7-5
lYAl :1t*il rJL

J9l :ub ':'5i
.tL \0.,;51;

:.jhil"
UJ)L ,r_ :t/t"rLu

J[ lY.'.:c-j
ISBN:964-4?3-lHGl 11!-lw-'91-l :.s|.;er{$

ISBN:9Gf-473-15G6 11t-tw-lo.-1 :,<.u

.ul j+ J;1, Jti J jJ,"' bt t, ,:lLt dy'2



-g fT o|f (.9.p9;9 ocjtr 9 RuBisCO e-rT dqf.)

6fd-igg.lo c.dJ- 1c

' ,:lp.{,t-*,,

o.t,Sa

s LX_t _,1r .r,_LlLl ,f y (in vitro) 6la-1J441t L,^-,;r orr5 rjJ |bls
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rllr ,jU g,-;,1 ;l cJt i -t A *l_* J dLaLS ,-6 c-t (Pm) g;tup .rj!

Gss t &i-ty"* bl:" :l ,sa.. C-h r,_l _;r .c.iy_t pt+-t ;t;"a"; Cj U-t

j in vitro) .jl:t=" 6*31 L,-l; u -,1r ( Prunus avium L.) .(5ri .-SL"n?^$

6:l: oti.j 6'_tj.-t.-i 6f ";ltl (4:tA t ,l *,.exvitro 9 {ia y jl tn.exvitro
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;(4tt RuBisCO cJt*i otr;: t b_,L*; qli _rr 

pm olr"r-- ; t+L-r .rr

! 0. jl .l..-X-,1 o-,13r * _:t )! OJJ, .il,.+- ti .SJt- JJ ..p7oa ..-."?.15

1r crj*- r=-ir' ,51a.i=.."ojg l'-l; -2, g-7i ,,1 c-Jl*i Y., pmolphotonm-2s-l

e^ $t_ .rt"lil X 6ji cJl,-i )t e_ltl J * L .gta^t-,iLlj J ,s,J L?*
L,-l; +- _tt 3l RuBisCO ur*, 619>, j ,--tL" ,h egt 

"|,U 
c.,3li;

a'. ,gle;.J)yr ,glra-7-^15 Pm c-.rrf a++ oli6, ..*l_te .J-i-i oJ,_r 6J*iy

g-;,1 ,r.l dri-q sJti J.;; J'-l e.S .r_r-.r )3J>tr RuBisCO 15 ..JU at-.-r

,"tJlr.r" Lly 6 t C{_;:, iry"t, .-lJ.e e, j e^5 L,-' 1t j,,SL sjqj at ll

.trri (rt ,RuBisCO ,pp .c.iq c-:5 :d-rJ5 ,5[o.jl9
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gL^n+"F 6 c,-l ,t; ,lrslf Jt- ;rl 1r .Jnr,rr gta'l (RuBP) 'iL;*; -
r.-:.jdj,: L*,u , ,-f te t .+-! 6P-* ,4-h;l ,5rLr-ll H )l kV

: yS Al^-4rJ3;> 4;ba-7-of Ssr;l oJ*i' gb"'l cSk^:'-t";i '"r:t"- -tlttFJ

;r 6 ;--^-a ;t^6 ! a--LL -,1r lr .rt'.t{t.S, t' -,L*l :r+ ,F-po,

e,i.+..A .(\qAA Grout j \lAV ,Price 9 Grout) r1: ol"j-l -tl:y o:r5 J-1J 4jEl5

,,, [ 'rt 
c.i;r drt c-5 il kV .SL"a+^F 't)6rS '1lxl ';ii*i ol;""

,JlJt<-.a J Smith) ty ,-iu; yl ;J ,l;l)S ;r orr5ri;, ,St^n+^F ! --[L
PPgli- tsl,t,; r9le";oLrr d.5 L'-lr- s: Slyg 6 ,*l-*;l '(\1A1

,Donkin 3 Groute) RuBisCOc-.JL.i [- : c-tl.e ,llj* y Jl-y,-l *;\ t-r

"l-l 
.r:- .Jt-11 (\ll[,Lees J \qqt ,Eccherj Noe-191 iE ,ll;a t : ,(\lAV

,*[:, -t--,, f& J gL"Ji, 
";^rt5 

.1,"): dt"? jl P-*o ''t:.:5rj't'- .]"13'c

l- Large Sub Unit
2- Small Sub Unit
3- Asian Birch



tsl l o,t, J Jt*+ JbtJ CX-t r.<..j rrtir.;a-

n+li .i;: o4lt .,rr.-- 4[:.r'..,-*l ,5la-i-^id91r c^5 jl ,]*V tSL^qrF
,.)1l"[< ,;_F c-l e:6 jV s Es a3;J ;: J 6p_p .:j! -r RuBisCO
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mgft BAP _.r 

'\ mg ft IgA ,5_9t- a:rL_.".,,- (,\lly ,Skoog 3 Murashige) tvts

Ylo j -216[- -A st lf \. ,.t-i;6LaoJ5-L;,:lio+./\ mgftGAr r l
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pmolphotonm-2s-t;l; c,..,- _s o:oQ \1 6:_r ,J) J,=--: rlrK;lL a--1:

,gl- u'-l_1a;.-J c-;5 L*r,- a, t+i 
"a;^ L >Sb -'2l .f- .-r,.f*:; orlr I;_., o,

jtl .l-l--i orb ,t;-,1 '"V. u,L.'.' J",-l; c-.; : );u,(IBA) ;-;i t mgl-t

*": J*) Jr:- 4-t-1 _,1b a-L-1 a,. Ur ,g-l:^-t-: ,- i-< L..*n 1: LA4!L e5

,,"1 ."ti"t^: );* (ex vitro) SV q t^n+^F e,o-a ,(aila L-y _,11 Lg \,-y mrn

L ob o' o'Kll- -r_h+ uW,J*-)t 1r L oJ*i_,, sr-LA4ti-." ;: Loa;3tj

.:_t' s '/.qo )3J> (RH) 
'* -.*s 45 At*y ,"r:ri 6jt$; 4iia

1 d,;n-"-o 3 6l+a;)j1: -u-,l b-r SVI J) .)J t. pmol photonm-2s-r

yba'. ^V-al$ I U o rl.r*; 5[.- -hr=. -'1) r.i,; J Jtiil jl -r+ ot;^ L J \ lr.,vij

6pp o:yL +L"-- jl ,tdi ,J1-r-)-r,-* 6lla,a;h rl ,*)-j,-,t-*:Jl up*a,

yp:-a,. ,:i t o3)\-c .u ef ,:!-r;l RuBisCO cJLj s ,tlJb y ,(pm)

yr Laa3,ol3 _,11 ,_5rl.r-- .r1lya--L, L.v. ;l ,Jz. cs3t ,!U ii.r^l .iljl ;".:r-

orlr J^:J i 1, , pmol photonm-2s-lrrj u+b c^J _s glso-p +-.
Jy !,*.iU \ af,_:llll Gs-t'--'"r^i r,l ,2r RuBisCO c:lt*! ,tl;,:.3 o-rj

.-t-l a-_tl o. pmol photon m-2s-l



.9lr.l.:rr31r c.5 .1r diJi .W g.;;- 3a 'r;L 3 RuBisCO f''ti iqlJ

. j TIRGA ot31-: jl o:tr'..'l ! (Pm) 6PP rll;; flJ- ,:"-L1l ;r-l 1r

! g-;i cJl*, ,;ii.,,.'>"f -1lS 6f ":l-tJl r-l-e"'l:-{.lt' 3J ^b-'' '5J

.(5 q) ,-rf-rJlc;r 113 '>lt"j: t "\3 6PP j,-S\ u;^- -11 orLiil

(\qqY) JlJt<^A 9 Thompson,Srt-6:.i-" aJrL' -,11 
orli:al !: (IRGA oKu

oJ-a=:4 ; PARt ot33-: t ajHK s fi: ,S!Ul ,rr J-f ,-Jitj rll;^" '-t- .1'11-

otA s ,)G AVt dbdy- jl (RuBisCO) ;F:t 6l;u 4j11. 6\ '*-:f

e Sambrook) .l- o:LL-l SDS Jj i:1s-5J1 cs: il I (GL c'rjl:'* rr)

Jlendershot) JUl".s :fu c:: -,11 
orLiil \ 3t ;-ti:-* '(\qAq 'dllt<'^

y: &:4-F J &_-t 6LnJ...l LtS;' ol.--l q ,3y 4 t,f-;* -l (\1lo

C-h Js 1r ,:,-L-li .$rJ s;,,;l"ul ;l ?h rPsS"'l "t<br .-(5

$-) L^*') bJL: ,6V a*-li' 6ly. 'c-if ft+l :l-s-i e, t i)t-a; ">{'t5

,l;el g; I (ANOVA)e,-U;13 o'.H )l (rn {i^ L 3\ ex vitro j in vitro

.u:.11r -,11.r;,-.-ty:tl b-,t^; I C-V1r 'J.-i or[iil (DataDesk Y'4'l) 6$i

);tttS t+ ;r Laylrl 9 .l"i ,.1.-*, a--tl-. L^;K;f.r 
",.1 

LSD .l-vr-1i ;l "rt'iil U

,s,s.-tf e--.r 
(MS Excel9T) rlil q-r

61LJ

L'-lr:, 1l ;^S 6ta*.r.oj-1t Vtl; yr tna-*-aL5 (Pm) gP;! 'r-,lL 4l;.1

;j Pm A''";,IJJ L-r*- +' Jti:jt Jt j ,l aii-a L J \ SS L 'r-9' ,51+'i-jtl-9y

yr RuBisCO a-ii ,Slp j c-Llb tll;4 .(\a J<-) *U- ...,i".1i1 3 a':iL- 1341

V,-1r.1 _s: bn+^t"( ,-_ii cJt-! olt ,): ry oLi* ,*:*+ 6t'^i'1 vtlt-i' e-

.(\bJ.(.;) )y ;-"5 6la\.:'6i, -11 6sl>,-P t-b. 6lt,i="x1'l-e'lr

l- Infra Red Gas Analyzer .PP-systems CIRAS

2- Photosynthetically Active Radiation
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i Js r-2*; -i; 6:-y -t4 -.rr ! : 6le-j="igjy.r L-l; ,r RuBisCO ,--ri
i g-1i d/-l c!t--i -t-: J-b 1: ,;L )! )frJ q ,6la-:riqr_r/ Ltli c..*,-

.(lbJ,-(-:,) J*i Jl+

r.:.*r 9 6r_LJ

6L"++^F -il :-l-,"1 .ff i cSL^e-.-"Lj pm 6|l.iJ,tl:r L,-lr":, 9
d"jrrjyr L_l; _2.: ! RuBisCO c_Jt-j Jt ,S-h jl .rr ,*S 6la-:=;6j1.

PP oJ::5 r3J>.." ,!l-* :1 .(l J(i) )-r {LL Pm .rlr*; -u:-l li -: ,#
c;L -;) r:--)3J>.r a-h tl oi:i al;.4 ,:,tK ..u!.,, Sa o31ra ,-tl;r.
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s os-ts cSL^n+^F ,r di ;lj- qLlj jt 

'56 
(_t:Us;<Jl Jj "(5i e,) RuBisCO

obK rr .& '* g.yi ,tl SpILK .+Jt-.i r.rbtS ,rtb 6le,:-.x6jr1

g:;,i gi-l +Jt*i oJ:5 rjJ+. ,!l_* -,\.-r--xL a;-ib ,l_t,e rV 6p_* 0t JlJ

,slyr-f oi'6sf,-njt {*!, ,>l}l 3.qf JJL -rr rl! J-*. p-u: 6-+, t

l- feedback regulation
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,611t5^,o -e Gourichon-Genoud-9 \qq1 'Jlrt<^^ 3 Grop) -r-'U RuBisCO

J f-ii;,l .-5y3!Ut5 cJt-! .rtK.* 6 c'-l 's:;:lf J++"^ '(\qqr

;* ""*t -,1 ir.l e-s.(\qqv.Ileldt) rllr rge .l:3t. (Mg'*) iP tF

1l 611>;.. ybal ,5le--.a,.13-1r "(SyJi ,SL"++^F lr tl1r- ;,,1 'll;a3 
ai rb 'll-ll

,,-l ,-Jt--r J d Heldt ,.h; t d+-ti 6 (Yb 
"[-:) 

rv J/are-q 6l$'6jt;
.>-ll> .lY-

! Sr ullr; \>:1r 61n;*is9-* t5b.1L"* fS -,'RuBisCO tJUl L'-

fi1.,-st.Ji.-L Jt^F # 6 ;slJ 'rl> dt":'l l: 6-# ;l;'a 'f :t

-Jt! -,, isb d r'" -f '(\qqt 'Chaves J \qqA Jkramzadeh)

j c-,lr*;.i ,r-l .-ul o}-.r 'ly .-jJ;,i, ;.,)t4' c'^j J &iut:ur L^'u , RuBisCO

,<rf-"n $)t J 6-r^::; '-i.L; trly' lr 'Jl ,*- [ RuBisCO ctt*'! druLi

)3rx 6 c--l ;i c-sf 4a4 J\r:6A.r-U-i1 ;'-l -ll 5 ta oi # vpa'"'>;l>

.JJI.I J) Ji .:Jf "i-lil -: 'n..i"i.r-l-,' Jo^'u , RuBisCO g';i c-]t*l i*:'

1,,-l .rylr ;tJ "<Sri f^^+^F GP-* s5La..r1Lll'; ,' ,*ot*' )-k '4
# Lt - r, *o;;_;:H;, ;;, I]I ;;1;

llo;+!9 ts i;'

+F.l .-*t-.,i J,,-l lt-7Jl -,1r 6 jllt(.-a e .111l5;ll ..:-.l tJS il 4li.'4'+

.:_y-,-f jl:-,;-ri J fA rJrl 61L- l;

l- Shade grown Plants
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Relationship between RuBisCO and photosynthetic
efficiency of tissue cultured planflets

Saeed Karamzadehl

Abstact
In vitro plants show an abnormality in growth and photosynthetic

performance. In order to understand the role of the main photosynthetic
enzyme (RuBisCO) in photosynthetic efficiency (Pm), and the factors
affecting activity of this enzyme, an experiment was carried out. The
plantlets of wild clrerry were examined for some physiological parameters,
under three growth conditions (in vitro, and ex vitro after 2 ar.td 4 weeks).
The observations showed that under in vitro conditions Pm is too low
compared to ex vitro conditions. changes in Pm of different treatments
were consistent with changes in RuBisCO activity. No significant
difference was observed between leaf RuBisco content in vitro and ex
vitro. No changes in RuBisco activity were observed under different
growth irradiances (50 and 200 pmol photon --' .-t) in in vitro condition,
while under ex vitro conditions higher RuBisCO activity was observed
under higher growth irradiance. Therefore, Pm of in vitro plantlets was
affected by low activity of RuBisCO. As previously reported and the results
of this study also support it, the low activity of this enzyme could be
attributed to presence of sucrose in culture medium and to the low
concentration of magnesium ions in leaf of in vitro plantlets.

Key words: photosynthesis, RuBisco, tissue culture, light, wild cherry
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