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Optimizing in vitro Culture of Pistacia vera ‘Badami-Riz-Zarand’ Using
Axillary Buds

",x‘_;olﬁ CU gsl'cﬁ =S w-JRes P L ROWE fgfu).o.a So0 ).‘»SleL:‘M')‘.i'e').Q.g B3

° .

Ol )l sland; Swign b )55k 5 (5590 JoS 905 (Srlem 4 05 Sl Jdoar 85y (ol aty
CloaiiS ki clalé 5 go3 (DKW 3 MS) oS Lama il gy ol ) 09 ce ooliwl ol diey slogl 4o by
09338 ol Cewdsy DKW clalees cutS Lo 50 Wadigoiyy oy Gy 0 (oo 2y 0l 3805 2 (o065 0,
20038 £ 1 0) aBlug jled (i Cudls laailex lEul lade gl cre 36 Jld JIE5 5 ol ST slacaS 5
5 ool il 5o p S e ¥ sol> b BA) oislhin i) 5o o8 e ) (55l DKW cuaShame 1 (€gaiin, 5o
A S ke p s> DKW Clilins oS bums 3 oizpd 5 (GA) al Sy S5 33 0 F ke o
2 ablogs Jsb 0y 4ol ooy ael Sz 5l 53 0,5 Shos o 5 0l i3 i) 5o o5 o ¥ 61 L ool b
P pSdee ¥ gl MS claléns e oo o oliads; d> e 0 (e Ble 8 B Y/AT) 0g iy MS caS e
FIEA) 4y, sb oyt b (NAA) sl Sl Jlis o 4o a8 oo <140 5 (IBA) s Sy ,isr Y- s o)
Ot oS ey sl aie ¥l e (a3 APITE) (pliaie; Jlade cn 5VL o (FI0) dgeis; jo 50 ada) jled (e gl
g1 o
Sl s sl (LS 0 slroniSwlais (o3l ) iy 1 galS sWojl

AodRo

Jyame S olgicds o5 il oo Pistacia iz ¢ (Anacardiaceae)  \Lludivng o,d 3l Jlailis g abgs LS ay
2o oo hSai 1) plpl (o8 e Slolo 5l gloses 25 5 cnl)ls (65)5laS slaadsi G o ) (pol oGl (L i
S 9290 GBS (ol aBbioe Glpl atay Glaglh yo eolital 890 sladly 5l (S )5 ) (Al s (0)
A S 35y5 31y (ool o8 Lol caiisl o wlas (Phythophotra citrophtora) |,5:5556 7 )8 45 > g0 dis slapd,
o e Sl 4 Cund b ) 50 6)9d @ Jed Gize 5 w80 o0 LS 5ilen (nl 4 (RS Culus e, S0
9 59>l (78 AlS 08, A (sl At g DT (G ((lol aty cilizis laarly T anolio (F) wdloo i 4t
5 6l el gl sy jlade op s hls 05)5 50 (elol day a5 ol (i b (1 GialejT S5 o o Blass]
b 5l oolaiwl (nl 938l (A) sl g pladil 5l oy caslin Jluaslus o3lail § alides slaed ), Swigm b > o)

ANTFIYA oy G AVIVIVE il s b -
() yae Jg ol&sls SLEL pole 05,5 oliwl ( bl algi 5 Ky 09,5 oliwl 5 Labil «SbLs Pl ai )l clit IS a3 gal 2l (s 5o Y
ol eolrind, (65,slaS @i 5 3ysel eliniod lasles ¢ SLel pole Cliing dunsge dny 0aSinghy sole Slb giac g lwind,

(aa.mohammadi@ vru.ac.ir) : g xS Cony ¢ Jgtame odimy s


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.1.4
https://journal-irshs.ir/article-1-30-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.1.4 ]

OhlSes 5 905l

P Sa ey Bl ShS asys (S g S Jsame jlade Gl carge sl laed, (B 0 )5y b
V) ool 00 baagly ,530 b gl

s g S e Sl iy g 525,55 5 4l 5 Canle st el il s3linal 5,5 sla el
2 o sl oSS 1 (S 059 p0l el Sgliie S Wisy (59, bag] lo il al by i GlaSy il gla S5
S5y alox 5l saxte Ji¥ous laasly ol ool s, il 5l ol o leiSy slaaly 5l osliul ayaz slagly ol
CSeSs Jyame adg das lows 5 ladl 5l Lam 4 Cwglie EL cblo g iy sladel  yo LS Cy poe w8 o5l
& e ol s, Sloaly (LS gy b Gl WS (o0 oy (st el 05, 2 el aly 4o Vi o S
dold 40,5 Jloaiy, sloolaiwl b ciug, (ialidl B,k 51 (V) 0gd oo slacl sl YL ael o syl 5 adgs slaas s yals
G sl SLE s e slagts, JWs 4 ol Kiegh cnlple (T0) col JSie )5 <o leSs slaarly oy sl
Il sl Sl S g, el 4l 50l Capmn] GBS R 3 0japel & aits il asle iz
12 00) able oslhs ool St 5 s gl Gl 85 ALS GloisS 5 5,5 e laglSl iz
ey ol Js (10) 3)ls plals cwiz e (I3 6l Syl 2 lagaiesgm 2Bl (IRl pom e slaghs, anlie
IRl (V) Wb (Gmiin JBré g asan Gl (3 S0 QLS (puiz e Gl (e Glagty) 4 S
Wy e il sn San sy (Sl 5 (o 8isn Al St ol 51 Lol wl iy Sl oL chlihe (slacdly Luuwgs
() Sl g5 5 (BI5 Seits SLS 5 s e 4y g atiby 1) asas slaplasl adgs o il Ulss esalls

AN QeS8 sy 3y50 Sladad (90 LiS Gk 5l solBar g Sl jslateas ey il slaaisS ()9S
S ) glhosiS et 5 ciS b g9 PH jlade )l Clale igeisn ) s gie emed g0ae Jalse () ¢
Lo P chinensis Bung 13815, e (V) o, o Li cigh ;0 (F) aimo oo J13 500 55 1) laced og)0
Slel VY WPMbgmo |, haty, @y cwlie lié sloools woS 5 5 V¥ DKW 1, sl5a5ls ol calio cotS
stz 5 oS e ) o3l MS St L 3 o Job 5 Jlad iy Povera L s Koo gy 5o oS
drwgd MS cuiS lase oS olo lis Pomutica o (V) ol Sen g Can slaazcs (YO) ael Cowody "(BA)QT,JJ
Sloensts ol 2 it e I3l3, Sl S5 e slaalyr aizen 5 ol |y o 5 Lol Jl s
5 a8l jled o iy 5 BG5S doys P BA g9l MS Lz o oad S Al sla,ds P lentiscus s ieghs
(YF) sl Cewsty T DKWELES Lo 4o ailyz 5 adls Jsb oy iy s MS Lase

Doge Sladad Ggy i base )0 ey &35 B llyd ilean Gln &5 goaste slaadllae 3525 L
g Lulyd 4 b p5ol5 5 laed, GiaSTly (BLS G55 2 50 inl p 938l e Vb Gl Lalpls opl jo (al¥l 25 s S
Gty sshiteas 4l plsieds Wy Gy (ol o) Cuenl @ az gl b nlply ol Sglie S804 S5 Jelse
®ada; 5 5x9ln il Jold o3l Gz Jolpe ;0 ctS basme g5 g alS ad) looassS il oS 5
05 2l g (b ilejl ol (Sl8l5, 0 LIS g S50 by, 4 (olimss 61y o8, cnl 50 ladigeiss,

Boigs g 9lge

2955 )y bl atey Hd eSSl ol sla s (o7 des laas s 5lole sloje Llgl 10 0 S ST slaaisesn
aigaise, ol (@lojous lp Wl agd e ile S ojlal 4y (lxind) pas Jg ol (55 )5laS easSiisls alls
o 5 N (o (gadiincd 4o Ve Doedy 1) cdiyed mole b oo g il ools 13 gy Ol g el SO Saeay
el e Ol b ATy 5l e B 3 0 e Sote 4 40y ) e oS s Jslone 13 o
O Coedyal>ye yo g aloye 10 ldigain, bl o 9 Wl jlend 4l Y Do 4y woyo Ve SIS L lodigad

Driver-Kuniyuki.Walnut -v Benzyl adenine(BA) -v Murashige and Skoog -\

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.1.4
https://journal-irshs.ir/article-1-30-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.1.4 ]

weliyj oy sl Ay (sliS 9,0 CliS g jludig

Qi 5 18 oolaiwl 0,90 5T 0o ys+ /8 L V)Y DKW g DKW MS b slacisS Lo dadigesss, il a> o 50
2D ediSeelal ezes s G 0 ek Vo i) JW ) sbeeeS s Gl MS S hame o
DKW 5 DKW cuiS slalasee jo .o oslitl s ,9351 & jgods (i ,0 p,5 s #1035 500) (GA3)ouwl S o
S 5 sl e 6l Sl Syl 0S5 PVPY saids sy ity (b slaghaensT il S1VY
59) Y D 4 oald iS sladisain ) (Jod mh S S Gln Grimed D (o) i iled SlaceS 5 L (I
Al sadile> do s eiS lasan Sl sl aw g ol kel baailgs al, £9,0 U g, jledd a8 3 )18 SO0 Ll )l g
S o By 0 Sy lads g allugs Job iy

5 Gl o pSke ¥ g ) /) BA clile (MS 5 VYDKW DKW) cuiS Luss g5 il gysly aleye o
55 4 by 3ol S oty 2 4 52 oy alegl B 3 ) 50 0 Sl 410 5 i b 50 3 GA Al
50 oo adg sloadlug g ol ags BT o ,00 IV L solaiwl 090 S sladasme o sy 1SS B 40 digeit, 90
Sl atan ez o 5l e axdl JESl g e bl o iulejl ladasme 4 g lox e ile ¥ Jsb bl aiu] al> e
D E dBlag o 50 Sy led g laadlug Job iged ) 50 )0 allag Lot Gla Sy aiS

(NAA sl Sl i WT VY MS §1/Y MS) gelas 50 50 cetS L ol Jole as il ooty alo o o
B 5o G o p S ke ¥ g V) s 59 50 IBAD Sl S g =Y Jguial 9 (i 50 o8 oo /) 5+ 1Y) hans 93 50
o S5 LazalS oliats, lade p aigein; aw IS5 50 505 LSS &y yo Solad bl sba )b aly » f,ssl
plez i obh ,o 5 Jud slagiole)l ablen 55 wigein ) yo 50 ks, Job g Jled 5 oljads, dops 85 13
A (g4l cslasl

@) M1 5 i 0g L g 0 25 Y ol ciS ey Lo Yo ol slaaiis fg,0 il sles
@ S 3l e bdigedy ) ol mpedais OIA lade 4 lalases den gl PH d(wgpndis a2 30 VYY) glos j0 4z B0 Ve Su
S58le 5l eolatul b lassls (g Lol (59lSTs aios Jiiie (wgumdew 4z 30 YOEY slos jo Slidy, el V& (5,9 Ll
b plsl (LSD) o sime cglss JBlos 9031 b b yloss (Silio dumnlie 9 SAS (version 9.1)

G sne Dol aaigeiyy, Ll e L 5l calise slacaiS lasme (o Sl dulie sloasis solul

L 10 ol op e g (a0 YO) VIYDKW e 4 bg o aibl o, sladiln duop0 o yidon 45 (5 gbods Culls 849
Osv MS ciS laxe 40 () Jauz) wisg o, 4 0l badilg> s yo O+ DKW S Lo (10 5 090 (02,01 Y/0) MS
doys Gl e Gl 5 5 e +10) GAs o538l (2 3 08 1) Jlab JIE5 slls o comizen 5 JUsb 5
Ci i A &S (gysbar 0l Agein; e 0 Sy jled g alle Jeb Gl Cel Grzes g 00,5 al ol cleale
VYO o Ve S ol (eNibo GAs oy slalows jo Jg adl il b yles p) o ladigedys, duo,o YO/A o YY/OA
Jd sl 58 (V) pll il oo aailgz 505 o o Jbd &b 51 GAs il 5l ool Jleialay a5 (Y Jgoz) 090 oo
Sy odd lrasly Job aly uulidl el a5 5,5 colaiwl GAs 3l lpl 6905 <o j0 Lil> slaailes 0,5
SlanST T slacuS 5 jga> VY DKW g DKW eSS slalase 10 9 Jd Jl&j 09580 MS et lams o
Oz ol 5l oy 3550 sdigaiss, & ol () Jsaz) aisli azl ab, gladlsr aoys &)l sre b
4 S lalama 13 o sloaS 5 shie sla il 2815 (sl 45 oS 5 (] j9a> ah angd o8 Iy (sloeS 5 |
VIY DKWeiS Lo 90 ;2,0 PVP 0gg il Lis bdigeis, Jhaiul g od) jlade 5 g, s Sl aiod ooy IS
Sl (V) pll () Jgo) o8 al, sl asle uals uzes g adl ol sleail> ao o iall c>ge DKW 4

a-Naphthalene acetic acid(NAA) -¥ Polyvinylpyrrolidone(PVP) -v Gibberellic acid 3(GA3) - )
Indolebutyric acid(IBA) -f

YV


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.4.1.4
https://journal-irshs.ir/article-1-30-fa.html

[ Downloaded from journal-irshs.ir on 2025-10-20 ]

[ DOR: 20.1001.1.16807154.1398.20.4.1.4 ]

OhlSes 5 905l

e ke T8 Ve ol 15 i PVP 5 sl Sl slogiaSTil 1 0,5 &l slaalyr i
slachile 51 (1) Ghles s Li uizen b laaler atul 050 5 (J9id sloceS 5 gl 5 Jles 4 390 5 9,5 oolial
Slply sy oY cdale g s S colaswl (P Chinensis) aivy &b oiog 438 SO slaaile> jlaiul ;o PVP Gglaise
SloceS 5 &5 pladised 5y 50 laplaaSl sl 092y @dly jo wiiuils S3e ladigeiss, 0y Sggp g ood Slosed e
S ladigain; o Ll col Sie laalyz a5 Ll jo Joib locuS 5 (hols 50,5 jlee b canl 0l Loyl Jgid
CiS e S gl anslie [ )b wl el phie B ies oS (JsB slocaS S glb
Gy ) 10) S e 31 o yieS oo oie 5 by ] 40 45 0gs Lo |, azily uh, slolyz duoys ey yidoss VY DKW
el Gy oS5 9k 4 (A=) SD) wisg 1oy5 5 (6 0, 5l ol wdgi slaaBlugs 5 Wioged Wb 4y 9,0 5
clale L DKW Lo g0 )0 ilard GlocaS 5 o dlog Job Jlai 5l Js ol olaisl ogs 4 5 1) adlug 0 Sy

D)5 1y ol iy (Sl dlgz gladisein ) ] ciS glalase oS 5 SIS Jao

Table 1. Effect of culture media composition on establishment of axillary bud explants in pistachio ‘Badami-riz
Zarand’.
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sl oo ool 03938l (lacaS 5 Sprouted buds  Days to sprouting Shoot Number of

i (%) length (cm) leaves per new

shoot
Culture Compounds added
media

MS 2gL! AC+0.5mgL'GA 35+£9.01° 16.25%¢ 2.84% 5.25%

MS 2gl't AC* 10£11.54%¢ 15.00%¢ 2.05° 2.004

MS 0.5mgL'GA 27.58+17.1%¢ 17.37%® 3.44° 4.66%

MS - 12.5+12.7%¢ 16.25%¢ 2.32° 1.33¢4
DKW AN 37.5+9.14° 17.50* 2.83® 4.66%
DKW PVP 11£5.91% 10.33¢ 1.10¢ 3.00°
DKW - 50+£19.27% 13.20%b¢ 2.83® 4.002b¢

1/2DKW AN 75£16.68° 15.168%¢ 2.80° 3.83¢
1/2DKW 100mgL- 'PVP 56.5+19.11% 13.338b¢ 2.05° 2.874
1/2DKW - 75+16.68* 10.50°¢ 2.16 5.75%

Means followed by the same letters in each colomn are not significantly different at 5% probability level using
LSD test. £ AC: Active coal, AN: 100mgL- 'Citric acid+150mgL' Ascorbic acid
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(A), proliferation in the DKW culture medium
supplemented with 1 mg L' BA and 0.2 mg L' GA (B), and rooting in the % MS medium containing 2
mg L' IBA and 0.05 mgL"' NAA (C).
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Table 2. Interaction effect of culture medium and different concentrations of BA and GA on some studied traits
of pistachio ‘Badami-riz Zarand’in proliferation stage.

S b BA GA3 digaiy, ;0 ddlu g5 Lo aile 5 Jobo alug 0 Sy jlads
Culture medium (gL mgL™ Shoot number/ (cm) Number of leaves
explants Shoot length per new shoot
0.5 0 2.00°f 0.524F 2.50¢h
0.5 2.50d 0.46°f 1.66"
DKW 1 0 5.00% 1.52% 4.13%¢
0.5 3.60% 1.30% 3.31¢f
2 0 4.30 0.68%f 2.44fh
0.5 5.00% 1.00%f 3.49¢f
0.5 0 5.50% 0.58¢f 2.98%¢
0.5 2.66% 0.634f 2.55¢h
1/2 DKW 1 0 2.50% 0.47°f 2.00¢"
0.5 5.00% 0.80°f 3.68%¢
2 0 1.00f 1.10¢f 3.44%f
0.5 6.00? 0.584F 2.744-h
0.5 0 1.75¢ 2.33% 4.66%
0.5 2.00°f 0.57¢f 3.842d
MS 1 0 1.92¢f 0.584F 3.84%d
0.5 1.75¢ 1.53° 5.00*
2 0 3.00% 0.73¢f 3.928d
0.5 1.80°f 1.320 2.75¢f

Means followed by the same letters in each colomn are not significantly different at 5% probability level using
LSD test
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Table 3. Interaction effect of culture medium and plant growth regulators composition on studied traits in rooting
stage.
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Culture Growth regulators composition  Rooting percentage ~ Root length  Root number/Explant
medium (mgL™")
1 IBA +0.05 NAA 31.27+26.1° 1.75° 2.00°
1/3 MS 1 IBA +0.02 NAA 13.33£18.5° 1.25° 1.00c
2 1BA +0.05 NAA 4444427 1% 1.03° 1.60°°
21BA +0.02 NAA 52.3+27.1% 1.43° 1.80%
1 IBA +0.05 NAA 37.50+26.1° 0.97° 1.00c
1/2 MS 1 IBA +0.02 NAA 13.33£18.5° 1.00° 1.00c
2 1BA +0.05 NAA 86.36+19.1* 4.48° 4.50%
2 1BA +0.02 NAA 52.63+27.1% 1.87° 1.25b

Means followed by the same letters in each colomn are not significantly different at 5% probability level using
LSD test
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Optimizing in vitro Culture of Pistacia vera ‘Badami-Riz-Zarand’ Using
Axillary Buds

Z. Bahramnezhad, A. A. Mohammadi Mirik”, H. Dashti, H. R. Karimi and A.
Tajabadipour!

Pistacia vera ‘Badami-Riz-Zarand’ is used as rootstock in Iranian pistachio orchards due
to the low sensitivity to the Phytophthora, resistance to salinity, and graft compatibility with
commercial cultivars. In this study, the effects of culture media (MS and DKW) along with
type and concentration of plant growth regulators were investigated on micropropagation of
this rootstock. The highest growth of explants was obtained in 2 DKW culture media.
Supplementing the culture media with antioxidants and activated charcoal has no significant
effect on explants establishment. Most of the microshoots (5 to 6 microshoot in each explant)
were induced on DKW+1 mg L BA, DKW+2 mg L' BA + 0.5 mg L! GA, and also on %
DKW culture media supplemented with 0.5 mg 1! BA or combination of 1 or 2 mg L' BA +
0.5 mg L' GA, whereas, the length of the microshoots were higher in MS medium (3.84 to 5
cm). At rooting stage, half strength MS media supplemented with 2 mg L' IBA and 0.05 mg
L' NAA showed the highest root length (4.48 cm), number of roots per microshoot (4.5), and
rooting frequency (86.36%).

Keywords: Pistachio, Micropropagation, Plant Growth Regulators, Proliferation,
Establishment.
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