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1- Vitrification



S el b aglie jo COp ke oS ol )] (gl joo Laoee (i 50 (38,5 )18 (g4
@ ohsloby cdale (Yoo 09 5 Jye8) Conl 0bj sl 3 O Yl g plsl cdalé y coul i
bl ) S g aly) Bl o) S i g Ble ud SIS e (rb 28 (S350
g a3 Jhall S a1 STy JoSa5 Cenl (S 0b5 Caghs; 99d o0 e (a3 (59,0
ol i ogb e Blad Ao g et locdl LSS 4 e lase jo b (greml Lid
olawi g iolidl Ledl (pl Jolow o slad aiel oo ol glainds 1) Callacl olsa slaplal
Gl AS cai s 093 gabibg 4y 0gzge sbadijy, S g Wboe SRR Cul 4 ey,
Db g B 5le) ol fge o slased @8, j0 o Vb lge g cutS Lamms o Ll g Cugh,

IAERK
o :.{ I . —ﬂ—\

Ccainils 5 SLaS 5 ol w1 el ciliie SloS )5 ) (lovuzn byl «outS L
Sl 4y oLS slacdl S s Codibge o ee o ol s 5 00ezme LI (Dslite LS
ol OTAY oliT g (6,8L) o)l (S S5 550 (LS diga (6l comslin CetS amo S
DM (Byre D3 )0 5 (s Oyse 2l 5o Sl @Y LS 28l g6 se sl S el I LS
el L5 3 50 oS (sl cewlin St Lame £55 3550 00 (ghind o] Sl enlie CaiS Laa
bases (s yige Bl JA G ls 5L gglate laciiS lae o 2L sladisS wdeas job 4y 04
oS WS o o |y S onsdie ol ol cdbenS e gl el ol jen SMSEe b S
5 Kilyge) MS ceiS Lasa b S Ygomo & jpo ol 5o ariils JLis! o Slodlbl w55 g 51
S 51 6 b 45 e Jglazie s ol 4 MS S Lasms 8,515 055 o £5,5 (VASY SoSl
dgeiiy £5 9 i) WsS A iS lame 4 (1iSly s oo (LS (pewlie Joall uSe )T 4,

oS Jo o aiie polie STy glils ciiS slalase iy jo aiss 5l S ol S



Lio) 09l o0 Aoyl Sad oS clle b s slalass jl oolaiul ‘.x)..f‘_,’.o M8 uil«.)“Lo)’—‘ 3,90 ,b

(VoA o) e
S o (gl35 1 —1-4-)

bze 0929 ol b ol ogliia ccalizes <ot slabazme oS 5 50 J1 pf slocSad (g g0 98
3 g b sl 4Bl i b ol O jge 4 o] 51 A5 el ae o Fogllae MS s
aile (g polie 4 LS (59,09 opl CaiS aS sols lis calizee sla yiolejl 09 o eolatul ylals
ine poblie 51 Sy 5o a0l 5l e )1 LS jedlsw 5 jaed e ite urelS ey (035,55
(3958) | Bpany polic 0g ) g0 10 1, Ll plgige polie cul 4 oS 5l ey el gl
(068 5 el s e LS 055, (B) T B paneS polic 5 (050 5 phnnd o ko cpopnliy oS

OV Ldlgd g ,8) Dgad (gunaals

139 oo A, ciS o jo 5L 0490 yolie I SG 2 il R A aalsl 4o

0387545 )-1-4-)

5l oS gyl JSh g a8l Jsb ol g Canl 039 5 el Lases o 00iiS e Jole S
f“""u O ‘>9'“’(5A oola f’?‘“"ﬁ‘J 9 u\).u.: LgLCbu_iN )‘ IRAY .L:..\m 3 U)ﬁ)"‘“" u.,.AL 6‘)" b)‘df‘so
0395w Ham 58,5 oo osliial )35 g el Sladsl (reli sl LS L s s SLS 5

YV cw)absjml.‘od;b) os).,}!l.apH L’Ju.asts.ﬁ oolarwl cuis lase )«)).utsos.uyoiut.‘f)a

1- Macro elements

2- Micro elements
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Abstract

Hawothia is a perennial plant in the Liliaceae family and is native to South Africa. Seed
propagation of this plant is time consuming and has problems with genetic purity and its
non-sexual reproduction through offshoot and cuttings is limited due to the need for
abundant native plant, so the use of plant tissue culture can be beneficial for this plant. In
this study, the effect of two types of growth regulators of cytokinin BAP and KIN (0.5,
1, 2 mg/l) and two types of growth regulators of auxin IBA and NAA (0, 0.01, 0.1 and
0.5 mg /1) by two type of complete and lower part of leaf explants in modified MS medium
were investigated in vitro on Haworthia attenuatae. The results showed that the highest
number (3.5), length (1.45 cm) and width (0.87 cm) of shoots were obtained in treatment
combination of 0.1 mg/l IBA with 1 mg/l KIN by using the lower part of leaf explant.
Complete leaf explants also produced the highest number of shoots (5.22) in combination
of 2 mg/l BAP and 0.01 mg/l IBA. Maximum number of leaves (4.66) in 0.5 mg/| BAP
treatment without IBA and the longest and widest leaves (1.05 and 0.68 cm) in the highest
Levels of cytokinins (BAP and KIN) with 0.5 mg/l IBA were produced using by leaf
explants. In this study, the effect of TCL explants thickness (3 and 5 mm) on regeneration
of Haworthia plant was also investigated. The highest average of shoot number (1.06)
with the highest mean shoot length and width (1 and 0.9 cm) were produced in 0.1 mg/I
IBA and 2 mg/l BAP using TCL stem explants with a thickness of 3 mm. In order to
produce root, the regenerated shoots were transferred to MS and ¥2MS media containing
IBA and NAA growth regulators (at concentrations of 0, 0.5, 1, 1.5 mg/l). According to
the results, the highest number of roots (6.66) were produced in ¥2MS medium containing
1 mg/l IBA and the highest root length (3.47 cm) was obtained in “2MSmedium with 1.5
mg/l IBA. Finally, rooted plants were transferred to pots containing cocoopeat and perlite
at 80% relative humidity and 28-30 °C in order to adaption of greenhouse conditions.
Totally, 90% of the Haworthia shoots were adapted to the greenhouse condition.

Keywords: Haworthia, leaf explants, regeneration, growth regulators, shooting, rooting
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