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The effect of different concentrations of benzylaminopurine and naphthalene
acetic acid on direct regeneration of explants of four Persian shallot
(Allium hirtifolium) ecotypes at in vitro condition
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ABSTRACT
In the present study, the effects of different concentrations of benzylamino purine (0, 1, 1.5 and 2 mg I™") and
naphthalene acetic acid (0, 0.25, 0.5 and 1 mg I*) on direct and indirect bulblet rejected set by user of basal plate
explants of four ecotypes of Psersian shallot (Lorestan, Zanjan, Sanandaj and Arak) on MS medium were
investigated. The results showed that different hormonal treatments and ecotypes affected the time and percent of
bulblet regeneration as well as the number, length and weight of regenerated bulblets. Moreover, direct and indirect
regeneration of bulblet were different among the treatments. Application of BAP and NAA accelerated the bulblet
regeneration of Persian shallot explants and the highest bulblet regeneration (82.26%) and maximum bulbllets
number (14.13) were obtained by 1.5 mg g BAP with 0.5 mg I NAA. The explants of Arak ecotype showed the
highest percent of bulblet regeneration (64.61%) and bulblets number (10.33) per each explant. The callus induction
was only observed in 2 mg I BAP+1 mg I NAA (75.05%) and 1 mg I BAP+0.5 mg I": NAA (23.67%) treatments.
The rooting of bulblet in all the studied ecotypes was obtained in hormone-free medium in the shortest time (25 after
culture) in comparison with other treatments that was also accompanied with the highest percent of rooting
(79.917%). According to the results the culture of Arak ecotype bulbs in medium with 1.5 mg g* BAP and 0.5 mg I*
NAA is advisable for invitro bulblets production of Persian shallot.

Keywords: Auxin, bulblet regenerstion, cytokinin, ectype, mooseer.
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4. Indole Butyric Acid (IBA)
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Figure 1. Bulblet regeneration and rooting of Allium hirtifolim explants (Arak ecotype): A) Basal plate cultured on
MS medium, B) direct bulbleting, C) indirect bulblet regeneration, D) rooting of regenerated bulblet.



av) VA5 5ol ¥ 5 Les FA 8,90 ol SLEL asle

Sogw Hlad i 5 (AVIYE) ol SSgw
dol Cewd @) diged 2,0 32 VFNY .Sl jgbas
59,5 5,155 (2006) Ebrahimi et al. .(\  Jga>)
30 ST b oSy 0 S g 5l colaul
sdgein, @bl GRlPl coge ciS e
;o (2002) Roksana et al. .ogd oo (gladniiyg,o
Sladigein) 10 23SSgm (gey0 o Laoe
Wilos S 5,155 5 wn,S5 odwline |y e BaiCllS
esliinl e sladigein; (2l SSew ol
Hailekidan et al. .coul (g,9,0 od; slocyge,gn
Alliumcepa var oudscuis sleaigeiy, 4o (2013)
3 eslazwl g0 MS laxe o aggregatum
Wilos S 155 1y liSE g al ) slvonisS pdass
Loy gl oo LS oS g yiion Ll

a2 S ian ol eselewsay @il
Uil crge NAA L oS 5 o BAP I solicl
90 pl Qlize slocas o Jg 0 oliSsgw
L logine D9l oSS gm 5k Glime 9098
Foml sbable s a5 g)sba wisly las oo
Segme Gl cege BAP 4 cos NAA
aw ShlE 5wl rwge Sladigein; ;o 2SS s
Aoy i el NAA @ coes BAP 6l
Sty M gy n 3550 Sbjsres dea yd 2k
» NAA Saijlssl 56 Jass A, chinensis o 5.
Conl o3 5,15 BA clale al3hl b ol
Ayabe & slaadl L zbls  ul(Xu et al., 2008)
S8oik b s bl oyl Slseen (1998) Sumi
sladigein; obipls 5| NAA (YL glacdile
05358 L5 | e BaBES

Oolis e slayezes oerr ! 0
g wols plas ol SEgw Glime Sl 51 (s)lo e
o & Shldahie Sl oadeildS jrwge slaggw
i 3 FFIFN) o3 g YL oy (il
OV IYY) Ggainy 0 50 sody lsSEgw Lo
rge Sladed (9,8 05l Gl sl (YL Coll
<olas 3.5 (2002) Roksana et al. .(\ Jguz) o)l
Sasln lame 0 e bz Bl5 STy

..)j\od; u«:)‘)f ‘) 6‘WQ5)‘>

slyles a5 s o las o,\ATcmaod..g s
(@) S ay0 5 (o) sezes 5 (Sger9e Al
L) seoge 800 alil (oSS sm 035 5 W) lad
wols 13 L8l cou glased gy dulys e
e e g e 2l3L 0 Glie izes
i8S ey 5l ey Jled (Sgeyee At slajles
Sl Hoba ) LSS gw j50b U laaiges 3,
o ol 5 gy 8B Jy wsls 3 b cos
Lo 0 NAA g BAP S5 0,55 0 o cxe
Sadgein, @i SEsw )0 @l cge ZiS
BlooS odas l eolatwl L(V Jgoz) o ywge
LSS S 0 gl e 0D
sbbaigs o saicwiS sladigesn, 5l sdelawoa
Xu et al, 2008) ssi o ot iz alie
o] dopsd]  liiings  slboaiSys
5 Bl el oS pshatedy Jgemejsba
LSS gur (b pledy SISl ki (51 (i gmn
Zhang & Li, ) &)y s a4y 9 2LS slacdl
VIO s, (2006, Nagasawa & Finer, 1988
£ 55 oSk 10 b olyam BAP 5 5 0.5 s
O 59y YA Gl Gy eSke jsbar NAA
59 9 o oswlin baigedy ;) 5l ead oliik slaSsguw
ol B ey sled aitie geyse gl
o)y Kww NAA 3 BAP clale a glacgds (yg,0
Ceb eSSy cpl 05 9 (Khalid et al., 2001)
Allium cepa var. Group o o3 SSguw il5él
.(Hailekidan et al., 2013) .. aggregatum
3 e jsbar oS olaSEsn Jled 5 0oy
CoU (6,0 S Dygods Wl LSS digedly) s
aols ciS o s s 18 397 P9 9 e 3G
SEgw Sl doys (neS b (Ggey9r e
(YY) digad 3o, o 40 Siow slads g (LYFIYF)
(oW} M) t5L¢’°"\""5r"*’4"" )‘ oolaul 9 o9 O‘]A—Q
a8 baisein, 25k Olee 2 il GRS
BAP yd o pSke VB Jled jo &Sssba
Qo cpu iYL NAA ) 0 5,8 Lo /0 L ol jen



e 1 Sl S Ui g ysmgiee] by ciliee lacdale 3Gl Sen 5 ol j3 ovY

SR VY KOO VP PV SV A PVE R\ )
s St ok ad, )] jeren ledigein,
2l s oS a8 il (Sl g5khd s,
ol las b yezpg ;500 sloSE g b aslas
A s el ST 4 Sy
& cwl alS sledigain; oliplhl o cege
5 peiias (2l SEgw aoyd ) 5l owyn il S
XU L) 39 (piby) altas (nl ladiges ) odlione o
Lo 5 oS giens ilio (glaens (@l., 2008
o adigein; 0 2jSSem S L o
Mehrabi & Fazeli-) s o 5,3 36 cos |, pad/
dopg ] oz 3| oS 3| 5,ls ;o (Nasab, 2012

NAA 5| jtin aeiiies 25k 50 BAP Wl 50
(Guo et al., 2005; Xuetal., 2008) ol oo )55

5o di sl celh NAA (YL slacdale sl oolanl
d‘bﬁ{ﬁDf Aok ;0 WD jwge SALELS (sladiges
BAP 4 NAA chlé 000y Cond gwyp 9,90
Oliee 45 95 badiged 5, ,o ay LSk olyn
\ + BAP ;J o 'a)fsl...a Y osl,les o Ggl)o\.\.,.:
CBAP i s oS e ) s NAA 5 13 05
5 0ty slayszps 5l easlowsa ladiselsy,
Ghahramani-Majd et .(\ Jgoz) o sualice oyl
bhugie gladle a5 ailes,s )18 (2010) al.
S Gl Slacile b a5 s sl
S g oy o L 8t oyties sl Szl
o rl o 8 0)ls S g w3 e LU
g3 ol jad oliaig Gy iiin b Cas ol
S ) oadeiS sleary il ol
ol gyl gme Dol 55 NAA 4 BAP (alize
3oad olil (YIVE) S g jlods oy ey ai0ls
BAP <5):")-.' dw cdale 6‘)“-\‘ AY Ja.au BLEC )
Al odalie (ald) ygeyee e Hles yo (F/O-)
Slojorps ,S aim l 0ad LSS slaSSsn Lo

S oSl dslio 5l odnlcwwsa mls sl
sor Ly e Lkr » oled g bl
SE g ek (i 5 2SS g s s YL
0L ol yan BAP 1 15 005 Lo VIO e o 1,
o= &S sl lzs NAA L o) o a5 o
Sl 392y ()l Dyl i slajsps
L badale ol 5 olial cpl sl (Y-A, B JS2)
Lilyd 5o pese bdisein, 2SS Sua
VO Jled sy Conl aogs BB (gladidigg)o
S 00 e ke 10 Lol e BAP 2 )5 6 5 Lo
2 @SS AL 0 msed g NAA
5 pS ke V5l eolaul (Roksana et al., 2002)
a5 LNAA s o5 s /) 5 BA 5
S 5 Agad iy @ 5 Sogw VVIV-VO/F Lo
@SS g Wl (6l ady looaisS wlass jl (solie
Xuetal, ) cul oo o,);5 Allium chinense o
5 NAA § BAP Colio claclale s glis (2008
2 Dol e 4y iz S5 4 bgy e caliie slaaisS
Hailekidan et ) coul ool oolaul o8, 5 digein, &4
.@al., 2013; Xu et al., 2008
Jsb 2 buzme 5 s52pn 56 pn ol 52
Ol A lie g0 Hlo Sxe oal LSS slaSS g
Jsb (i &5 ol plas jles 99 cnl Blite 51
Gl ot Lame 45 (e YHAY) baSsgus
s97es 5> 5 NAA & Coe BAP (gl as clale
50 a8 o 4 (Y-C JS8) dal cows 4y oyl )
S0l S @SS Geeyee s
Sk 8590 4w Gbb 5o Gulple il el bajles
O 00 ead eSS eSS sw A 39,0 Ll
Ol i ab) bajles 00 4 Ced b
Do Ju ey p ol 3l edsliawod ol a5 aiss
LSS aw 059 (Jsb 2 09l el At
L)l Sl 5 alise lajszps 5l (20
Sldiged 5l cdnlcwwods sl Ssaw ol o2
(05 oo YEYIFY) o 5 (o5 o YVEIFY) ST,
laiay, 0 Jse) amil | oj oYl
elowmsa slacsEgn o ab) (5958 )

Sl ogliie cwyp 0y90 lojerps sladisgein,



avy VA5 5ol ¥ 5 Les FA 8,90 ol SLEL asle

S ysbas (Zaidi et al., 2000) aas oo iol3l
oby cdale b awslicogs bS] 28 slacdile
o lsls LSes o 55kl el byrpSsi
@5k g aim fSaT Sl S 2l o 5 058 0

(Kumar et al., 2005) 558 o puiians o

XU () Jgaz) 0gs vae £\ Kl oboas Calize
Cldiaaiy, o an JSus 55 (2008) et al
bl slalaxa ,o Allium chinense oadcussS
ol &les,S 155 BA g NAA I S5
o s LS o 1, olias e NAA clale

rege 39709 oz SBNged o) pelitae o g pelies (2§ SS9 2 NAA § BAP calids slaclale oS 5 136 Jouor
(Allim hirtifolium)

Table 1. The effect of different concentrations of BAP and NAA combination on direct and indirect bulblet
regeneration of explants from four Allium hirtifolium ecotypes
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Treatments Days to Percent Directbulblets Length Bulblet Percent  Number
bulblet of direct numberineach of bulblet weight of callus of indirect

regeneration bulbleting explant (mm) (mg) induction bulblets
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MS + BAP (1 mg I') + NAA (0.5 mg I')) 45° 66.51° 8.38° 20.85° 25858 2367 5.75°
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Sanandaj 47° 56.61° 6.33¢ 18.10° 26247° 19.77° 5.47°
Arak 47 64.61° 10.33 21.03° 27633 14.74° 6.60°
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Figure 2. The interaction effect of different hormonal treatments and ecotype on A) percent of direct bulbleting, B)
bulblets number per each explant, C) length of regenerated bulblet, and D) percent of callus induction in cultured
Allium hirtifolium explants.

Hormonal treatments of media culture included: 1) MS (Control), 2) MS + BAP (2 mg ") + NAA (1 mg 1), 3) MS +
BAP (1.5 mg I'Y) + NAA (0.5 mg I'Y), 4) MS + BAP (1 mg I™") + NAA (0.5 mg I™") and 4) MS + BAP (1 mg I'™) +
NAA (0.25 mg 1)

* Values followed by the same letter within a column indicating not significantly different.
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Table 2. The effect of different concentration of IBA and NAA on rooting in bulblets of four ecotypes of Allium

hirtifolium
Treatments - - Characters -
Days to rooting  Percent of rooting  Root numbers in each bulblet  Root length (mm)

MS (Control) 25 79.92° 2.00° 28.72%

MS + IBA (1 mg I'Y) 31° 47.97° 1.92° 23.53°
Media ~ MS + IBA (1.5 mg I} 38° 50.36" 2.00% 22.40°

MS + NAA (0.5 mg I 31° 22.03° 1.75° 22.30°

MS +NAA (1 mg I 34 43.88" 2.00% 18.42°

Lorestan 32 47.91® 2.80° 23.14%
Ecotype Zanjan 342 51,53 2.00° 23.52%

Sanandaj 30° 45.11° 0.93° 22.54*

Arak 31° 50.77%® 2.00° 23.09%

._\J)L.\S t_g)\.bé_:_n.‘a A QL...SJ L_ng;é):> L L_ng)LA.:J RN 55; 9 Cho o 0

* Values followed by the same letter within a column indicating not significantly different.
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