S 9WS (599 g alome

‘_gjlfjbjd’b;)bwhﬁmou QL&M}JJJSL»W¢QQ &y g;‘l:’.JJ|

(Citrus aurantifulia) o (s 5o 55 E's

Fols ad 3 " &Kul, Olulu FTeulin desu S plujb )
d‘ﬁ‘u;@.&l}uuﬂ)bGl}e&'u‘buﬁeb)d)))wo&ubLJL&LC#MJ‘WW)LS%}yT&‘J\
d‘j’l‘ ‘j@"':‘f uw\)b@l}b&b‘) cd’.:.o.b CLA)L;)))LJSN&.;J: LL;'L&LJ C}.LG e}ﬁ‘)liétlw“‘
d‘j’.’,‘ ‘Jé—‘:’j" cw)b@b-amb cw«b ctﬁjéjjjwémb GL;L\.GL rj.l.ﬁ Ajﬁ)l.i.ﬁt'.w‘r

Q‘ﬁ‘ cj.é,.::ﬁ ‘Ju)lé c:.b— AK.:‘..;‘J cL;!.:?)é CL..A 39 L;)'))L;S an.:.J‘J GQUL\-’ C‘}Lﬁ‘ ojjg )lel;'.w‘ ¥
AARAZEA VAR SHE- PR é)u AL YIARVA PGS P 'G)U

o AS>

53t Ol ssad (5 g w0l ey e b wl Ll s 3 ol yed SXsm s

b L oV S ooy oV (B8 bols 28 s oS Colem s Sl 5o (SO sed
AN p§\/0)9~ Ol 4 39,80 o o &0 S 8 MS JALSW[{&J.&*[S&}MS Qlal.cr.:.:
CiS Je E55 A 53 Sl slamals Wi, 5 6,850 R A U Y e R S S RSP
& OS5l 5 Glsns bl e LAE e SV s~V 5 SOV e Y
e Sl s ol 5 plnil LSS iy b skl Sl b B s S s
Aol Cesay (SO gad (o sl s ST Saed ltls S sy 28 Ol (5 b
sdaline CuiS b ) Df VO Ol ar 5a8Le clale o VL 3 (slism s o e e e
s ok el s Sl Gand e S5 slsm s 28 Ol 05 e fyeme 53 3 S
r;vo ol or o MS Ll (i L B | 5 2oV laciS ke 3 s oge 500 5 SO
S Glatnd 03 SIS L Sl laasalS (Sl 3l e el Sz S0 2
Loy aia 0l e SLsy J}la‘ggfﬁ Sl bl (g Xgm Lg)lf)'L.»}i'SU;- Al sl csls
A edalie SN S eps —Y b SlS Gl s 5o Sl e =L 5 (SO sed o0 slaaly

o VS s isliny i wsAEE o eco Yo i lS e (b 4l i ghdS sWel

Email: m.hedayat@pgu.ac.ir CAAVVAEYEO il Sl Ao 1 ghoms olins 5



(\vayv b\.‘;..a.\s' Y UL«.&:’: AR °J.9'>) 6jJJL§'S 63.93}';5.92‘ ‘dm

0 UL 5 Sdlse b sl oS A
Slr ol S5 lisn s P, 1AVY Jle
Ll g gl 1 ole Sl sole LS e A 5
.(Navarro, 1992) Wi o, J.{M RO
X gy Al g2 Wl DS o (o315 sl 5 a0l
sbaal o e LS 5l o lxls S
e gladad 0900 Lla e asl Al Gl
OLlS Wy Cxge goslid opl sl s
Slo sz BB omes 5 Ol Sl ole
SES Bley Jolse Gl e s gy
5 el e G 4 LOSSL S >
Lo 55 ets o 3L e 5 LS s e

(Fifaei et al., 2007) s, 3L CcisS

SRl S g lsmns s ey
PP s OLLS s il
5 S5 5L ot Jg 5 bealS o e
Dass et al., ) as a=bs o 850 il
oo skily Bk 51 .(1997; Shahsavar, 2004
S oa b Ol (85l Olge 5 S 5 4l
Nsw O35 S Aoss 53 oo Jolse
-4l I (2004) Sertkaya A S o < gues
& o lsls S8 G s 05 ks sla
ol 1y S5 e 3o |y ol S
(b Gy I g S35 ams ialas
o oS S s e sl sl e
oylls S 4 5l (2013) Lahoty ef al. .4l
D50 gladlgl 5 Kb glelalS olals

sl psbhe 4 i 5 U JWE S, glals

Y

FPRVP)
Lzl < Y game 31 S OLS
5 Bl gmeo wix &S NS @ ey Ol
LoelSu g lapiS gl skelys
= Coond <=Lo.3 )\6@)}@ JJ\J D30 )L«..is
“we e Jf 'JJJ§L5° oslaul C)LSJA L;LQ
‘W L.J'.pj) JL&{J..»‘ LS‘J" )..L.: cb.fj))a&
ijb‘jbf%'LS‘jo}:ﬁCﬂwﬁ
jaﬁwcoﬂgT‘oJUQ)M@oﬁﬂéb}}
aJ.J)‘ C)LSJA Jjj@)b.; osleiul JJ}.&)L’&.;
ol 0,9l 6,5 3 5 (Rutaceae) olLluclaw
1992) ..l

.(Navarro, (Aurantioideae)

o S s oA (Citrus) s 2o
VBT b e e abes s L oS
(Hesperidium) JI& ; axw (g0 b ¢85 51 s
sy A 5 Sl dm Al Glasdy ol s 4
Gble g OLlS ol 54d e sdaline 15,5
Aleza et al., ) Al Lo S oy
0P o> DS e s e GbLe (2009
r b Jled ays Yoo gl NG LSl e
Gledis Wg 31 S5 Olpl 5 Ll I3
(Fotouhi

J}..ZL;c Ll CJLSJA IO

45 .Ghazvini & Fattahi Moghaddam, 2016)
R A N Py PO ([ S UM PR
ad ey Sl 2 (DS e A
Al- Taha et ) coul Sl 5SSl 5 s s
s sly (al, 2007; Hartl et al., 2012
Jelss €55 2 5l ole LS e b IS

la s s a5 b sy a5l 15060

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



S T - JES B N NV PG I I IPESgh
e o 2l Ssod Slsas xS o
St Sl sed A a5 ke LS e sl ¢y
030 5 o ese e S 93 L) @l (SO s
e Dl 2L Sass ol o (Gl
scble S MS L lelS |y SN S s
55 e 4 WS MS chU L glils
Syt S 5ol ) s S VO 550 il

L gy 5 390
ol s WKalesl s gasn ol
CJJ @ uﬂ)l.é C'?L;- ol.<ii‘.> LS)')‘guS OM\J
JL€.>; )Ju )‘ oJuL»‘ JJ‘}A LSLA‘L.’.L” L cl}u\ J’.’.)
S s $55
C. ) sl ;.j o «(Citrusxlimon)

5> L (C. aurantium L.) & ,U (aurantiifulia

LS 5

L, Al 4 Cdips ogee 5 3 050 i S
el gl g 3l g3l i 51
Ny S IP R R IRCII PR
SYS TP v TSt SRR P PO VR PR
2 b Y s e Y s OL o oS
Sl e Lo IS s g3 Y 5 Ve 5L
L o ol b 4w e RS (gla S Y
okt 4 Ll L3 Lde A il Shie O

Ld i S glaaild 050

v

Sl b e Colbye 50 3500 eslinal
(2013) Nateghzadeh ..l Cosa &b

& PRy
et S G gad Jels by 53y oL sl
Lsey Sopd g Olge VL ol plsil 1 b
B G [P PRV P UV W E P
Csl= (MS) S Sl 5 Kl 0oiS Lo
Singh et .. el 55,80 2 s (’«5 g

a)L.‘.;.-u 6}4 Lg‘)"’ﬁj")

Glsmy, W & L35 saalie (2008) al.
oSl Clle 5 osltls S el 4 Koy
OV a Y S el il L sl
Loy VIO 4 0 5l 5 Sl chle 5 e sl
Chle il [l sy Cabge Ol
5 rs MBS b Sl
2 2l RS s S S ol
(Hussain er al. A& i35 Aoy VIO bl
Lo Gism s oS sei 5 Ay ouies 2014)
e Ll Gl cle s
03 W s s i 8l S e
oUsS 5 505 5 Loy 2 Z3L o D,
2013) 5,15 odgs a4 |, b oo Ol O
s 28 Ole pl by (Nateghzadeh,
Sl obasln, s o OB 5 K g
53 Kl oS goslop sl eslital 5 .l Caanl
Sk B 4 (o5 AL e aie
sl S5y sl cile slaal s b
O 3 Sl Kas &S dites 345 ol
Ol T Glasls s, Codd e

Sy e pl Lol fags g cul ol s

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(W"W b\;'.m.:u Y GJM AK 0)‘9.)) deij;S 63}.‘}}‘5}3 4.17.50

oSaws i3 Su,b OF Sl e ks S 0 e
5228 Lol 0 by 5 S slss O
538 ol am s YORY les UL oai; 8L @
e LA (S atiy S ode 4 G
3 A S aele VP Sl s 5, Mt
5 ag LB S I3 L ¢l bl oud eslel
Sl SKs 4 Cgr St ole el
S 3 s Ol G odd gl lao s ls
A oS e K- MS i las s

(\ J.i.::) LS ealazo! ckooT [GSVLEE) w—’bT Jﬁ)*-’

oo MS s b 5> o6 slaass
S8l 2 3 o S VO 5 P sl a il
Colem slagtonw 31 OT sl 4 5 BT W0
VS o oY Jels S L siS
SIS MS L 168 |y imas 5 125 L
203 5 S e kS Solem lagtann Lo
STL sl K a5 8 51 L8 eoY S
Gy Olpea Slo S 5 el his
Ao o2l s 8 S 5 eslizad e
e WY gl ps S bug baalll

33 Yr Ol 4 iesd) VY 5 sl S sl

TN IO O S R W I P S R L
Figure 1- Proliferation of the lime bud after 4 weeks.

OIS 0550 ( Shgn o A 0l (GlosS
5wl el Y S Gl S 4wl s
dlasl 5 ey wled 5o KnC L Sy
SO S S S AP I B SO P RN P 1|
Ll Ci3S e 3 Llss (s
Llps b, GUla 5 a8 8 5wl glales

F

Ol glen 0L > oKaus 53 il se s

30 0 e W olS e g5 Dler ladlgils
Fatle 0 dsb 4 laalyy 5 ol o
O Ges @ 2508 PFp e LS e
03 o)l e (Gl S (S5, e i
olrls S5 glgnl (Sl g Sy
oo 4 fe e O-A Ik kO ssed

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



Slad s Jsl 5l e e S el
S 23S R s Lo (g,
S s S 5L i WS e hgns 5oy e
OIS 555 51 oS sk o e b anin S
G SSss g3 e Ldd ails
P oy 4 s bl O MS b bl
S pos ada 5o 5 als Chle 5l ax J
3 o € i G e e
SLollS 4 Bl olalS wia g ciiS
o Yy Ol bl ol (Sl
Lo e V0 cad 4y S5 5 <Y S
35 30 s Al S s el G, Jls
Al Jlsl SlS 4 Lol s auia
O CsdS Gl e Bl glaesls w e
(O3l s > Bhge S ) OLLS anin
S5 5 ebile ol a5y pled oS 5b o
Loy oo 1 5] sty Jas L o5
ol W5 S s slue 5 SWsy Jsb Jels
TP e e O S I P S P
L olad Sl = b B s LSt o5
Sy Jeld a3l gla, Sl s |l 1SS0
o300 700 (SO sad (ol (Ssad) i il
LoV ) S e g5 0 5 (S 5
VS s m¥n bV S e b
L ool apms sy (G sS s 5 <Yy
L boSile amlis 5 SAS il K
55 Ol ke (glamsls dim O g3l Sl ealinul

o

b b o 50 VY SIS Sl g K
SUs o oske 4l by ol
Eort S paladbsn Sadisy & sy 215
(2S5 oS L sy T osde dnsed Ad) 4
Sdizg 5 ¥ osde S o b5 A3, Osk
S8 Gk s el dde LSS
Cope 4 Lmll beels s (Y K)
IS0 L el NlS b B s ) S
S5 Sl Jold bl gla sl s ||
5 e b (SO sed Ol 5e) L
S8l Clle g 5 Jol ) gSB (Sl 6
e £ Ol 5 (R e S VO 5 FY)
Lo VS s oY) S ol
MS L s3els L 5 MS chile o b sels
Sk 5l Wesls a5 Ls gy b 556 (ulS
oo 4 boShe alis 5 SAS e
0 haw 55 Sl Lt (glavls L (a5
FERUR P

el 51 55, )Y i dS 5l e gl 85l
Lo 5l Bl G banalS (s )
OIS s CoV S s 5 <o oS Coles
5 o kiS Colem baoes Ol (s> Sl 250
Gsl OIS & Gy L ladisn s
Sl bl 5 GOV SS s oY
LA Jame CoY S ey s oY

Lol iS5 Sl g e
ebas ¥ 5 SV S e L sl iy
VS s bV kOBl la

LS‘)'.’ R RAPTRINLY ‘:"ly,}SL;‘J} —C,..,.Yﬂ J’vﬁ

Journal of Agricultural Biotechnology; Printing ISSN: 2228-6705, Electronic ISSN: 2228-6500



(\\"‘W b\:.w.:\s Y GJM AK 03‘9.:) dj)juas 63.’3.’;{:}3‘3 4.17.50

(C" Ay O -\3‘9:.; (u ‘e.\.z.x:.é..us.u‘,g (J‘}j) \¥ }‘ﬁ.&.’»ﬁ ;ﬁ-‘ﬁfd"‘uﬁ_* JS.Z

oS 5 g

Figure 2- Study of grafting after 14 days a) scion blanched b) scion without growth and

¢) successful grafting.
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Table 1- Analysis of variance for micrografting of lime on rootstocks small-fruited and
big-fruited sour orange, lime and lemon in culture medium supporting systems perlite,
vermiculite, paper bridge supplemented with half MS and paper bridges with full MS

with 60 or 75 g L-!sucrose.
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Table 2- Interaction of medium supporting system and sucrose concentration on

micrografting.
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Table 3- Interaction of rootstock and medium supporting system on micrografting.
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Table 4- Interaction of rootstock and sucrose concentration on micrografting.
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Table 5- Interaction of rootstock, medium supporting system and sucrose concentration

on micrografting.
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Table 7- Interaction of rootstock and bed culture on length scion (cm).
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Numbers in each column with common letters are not statistically significant at the 5% level
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Table 8- Interaction of rootstock and bed culture on number of leaves grown.
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Numbers in each column with common letters are not statistically significant at the 5% level.
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Figure 3- acclimatized micrografted plant a) acclimatization after 1 month, b) Transfer
plant acclimatized to new pots and greenhouses after 2 months.
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Abstract

Micrografting of lime were evaluated on four different citrus rootstocks; small-fruited
sour orange, big-fruited sour orange, lime and lemon in four culture medium supporting
systems including paper bridge, perlite and vermiculite supplemented with half MS and paper
bridge supplemented with full MS each one with 60 or 75 g L' sucrose. Also, micrografted
plantlets were evaluated in three beds including perlite, vermiculite, and perlite-vermiculite
for acclimatization and growth. Statistical analysis of micrografting and acclimatization was
done as factorial in a completely randomized design with 5 replications. According to
independent treatments results, the most rate of successful micrografting of lime shoot tip was
achieved on seedling rootstocks of lemon. Also, the best micrografting were observed at the
highest concentration of sucrose at 75 gL' media culture. In general, the most rate of
successful micrografting of lime shoot tip was obtained on seedling rootstocks of lemon and
big fruit sour orange in culture medium supporting systems of perlite and paper bridge with
half MS containing 75 gL"! sucrose. After micrografting, the plantlets were transplanted from
the in vitro to the culture medium. The highest survival rate and adaptation of micrografted
lime based on the number of leaves and length of scion after 5 weeks was obtained with
lemon and big-fruited sour orange rootstocks micrografted in paper bridge culture medium
and transferred to the perlite- vermiculite bed.

Key words: Citrus rootstocks, Micrografting, Paper bridge, Perlite, Vermiculite.
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