[ Downloaded from flowerjournal.ir on 2025-10-17 ]

AY-VY OV ((VF0 ) s 0bls 5 8

=) oS 9 J5
S6 Y ¢S ol 3l Sansevieria trifasciataa 'Laurentii' glaind 0,5 2155k oem0Sa

S L
Tlsl (B deme Jo3lide (gdge 7 s p Jomd g ilanas (g ety 0315018 ke

Q@; wl;wlf ‘QK;N CLAJ 6)))‘..:.5 rjl.c a@‘: ﬂdm‘v\g \,\J}; S ASESls s 6@} A;:L\.GL: 6"’1& ej‘)f A
IS OlraY 25 OLS 5 8 Sliions o) (OUS Oliasd b mlin 5 (53,3LES (25501 5 Sliions S 50 Y
B4 mkhsarmast@gau.ac.ir

IARMATARNCSTS W B ER L S AAVAN 18,5050 e ARARVAA RS IR IR

oS>

osliial (glos 1S Oljpeas Slail0 55 Lyl i LVL (6,850 W a5 Ol 5 2858 candl 3l slalS o sas by sl
road 5 S aald L OT 33l 53 Codbge pde 5 Lo suile B8 000 53 gl 3 g5 51 Oloaal 3L 35 Jsa 545 o
dad u:“i‘ﬁ‘ |) 51;\ li)jwbulbm(ag)l .,\.:j}}' oé)'b. J\J‘}IJAS&)&A‘) J‘};‘-‘ﬁ ‘dﬁ("f"“zuiﬁ)).\ ebu.:.w‘ aJ)'L. f,))ﬁ U":'iti

2130 s 8 L it D got bl 4l g s sl LY IS laazalS &S ol Ol il
oy W51 sy 255l 53 LA (5500 LS wline uﬂ@a)wﬁ Ky 55 sl i S 4 s ged
L35 0dds S8 2,4-D D50, 90 LI MS Lae 15 &8 Sladsad Uil LSS g S, 3 et 18 sba Lol s
Av B8 Sl e S 20550 50 At Sl e S sl eSS 4 5L Oy 5 S SiSTs laes Oles 53 05l
53 (Y/0) azalS 5 (0/0) S 5 sldws Kl op jtdey LA Jlaads ; IBA @ 5L 05 bads gl P S g5 5l s
Y/O syd sl ol 53 55 2 s C;L;Lﬁ""/? cble 4 2,4-D us, o.,\.‘,.sv.:laﬁ Ssl- MS L o (fpaians 5o ik
s 5 24D 1 5s 8 Jue o) Clle 55 analS V0 S0le Hsbar A 5w 5l ) A SIS Sl ey anealS
S 3 el b (e YY) ) lstls i 2135k b & e BA ) 53 0 S L VY (55l MS CiS o
S8l a3 lads 3l e edd 1550 slad g 180 Ladd CLiS 1 s ole Hlem A gl al SHL Y cis
Sk sl el SHU Y i) 3l eslated b gk olS alive Glaeal Cob olS a5 OLSGl a8 5ls OLaS iy ool Lo g
S 8 el K 555 Bl Sigr S w el W5 0L els B 4 3l sz b aodl glaaY )
A5 e 53 slasdllae 058 4 ol Cmal hls g OF Sl g (pl Al n Jpeme ) 5o OLALS 51 sl
G5 ) slaasl ol ot plouil () aly 5B Y CS s e gt 4 Losele 53 S5 555 sl e slagd,

Aol oal b lated O3 Sl 4 Dbl 3L oL A5 o)l (stiadi ) DDl Ll 5 oo skl 5o

ol s b gl (S5 ol ‘O.:ejjiua ol 33l e adS slaely

P Lo A T


https://flowerjournal.ir/article-1-336-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-17 ]

AY-VY OV ((VF0 ) s 0bls 5 8

dodle

b 5058 5 sleils LM o it ((an) Ol o 0 0 smans Wiy 3T 53 aub ) 3b & Sansevieria spp. o slas S
LISl by Lsd o cniin odsls 53 a8 &St St @ Josete 5 IS (dle et QLS ol 5 o0
50T (S Sl il b e sdas 5 pba 0T (SlaS 2 uly o 2SS oS ST T slacSias
(Newton, 2020) Lzes (5143 5b) Sy g, I lyls

S| Olgr (S mmms Stad 5 (S s S bl 3 oS 555 Jela 1 S A i s LSS Ve B0 L pesla
op 5 WL 0 Lis @ ol Oleys gl e b 53 b s Sl ) Sansevieria Wk S 1 (5l A
Fiscal & ) ,ub A (gl oS o2l 5l .(Said et al., 2015; Giovannini & Howes, Thu et al., 20212017) 532 e sslixa!
Mohana et al., 2008; Takawira-Nyenya & Stedje, 2011; Takawira-Nyenya et ) J.NLML? <élual (Dandan, 2016;
55 e eslizal g3lasl Glual poean 5 (al., 2014

520l pl pBl b o Bosn fo3 OWLS Olsew Oler il 03 S, trifasciata ol S ol Cilise i S o
A Gble 5o L5 o oalil (3luab e ol b il gy e Olsisas 5L L5 52 (6 et S 5 (S et St GbLs
S0, b SLLTolS Olyeas 355 ST 5358 4 oS 5L 5 Dbl 4 oS ol Vb (B LL (e 6l 51
U5 bosesle & Sansevieria trifasciata “Laurentii’ o3, .(Nakamura ez al., 2006) X 55 oo o3linal 23 SloslS
D2 3,5 sl ol bl il 355 15 slls S anile 43 5 el (65508 Ly S5 355 ool 458wl b
fl.éjl VIR g S VRGO [P Wt SV La“ifﬂ);BelgianCOHgo Lo &5 Laurentii Vj) el ae (6390 U omB g
(Short et al., 1991) Coal Aoy 513k 25 Sl sl Ol o Sy o35 onl b il o

a3 3 odd pime Gla B8 pras 3 el s OlalS slaes SKea a5 3 635l sla sy de Sl gl 5
Blazich & Nivitzky ) A& esliisl axalS A5 (gl Kinetin 51 e 5 ag @l 5l 2,4-D 51 il gusles 515805 5
Slae i 5 CoiS oS A HISET (Glaind 0gy5 ol 15 53 5w Sy peilos s ciliiee slacans Ul oLl 55 (1984
AN (r)?dl.\» Y Ghls e 3 S e 32,4-D 1) s th;lwa YO gl L 3 atin aw Do S
sdd W55 slaeslustlipy cpl 55d o jomie olS Kl 55 Ceand 53 0350 bul o sluxls L1550 o 5L 4 Kinetin
oobos Kos a8 s (Sarmast ef al., 2009) L )8 5l e 5 laais , IBA LS oS @i 53 e S5 5 L
laaals sy dile o 8 slabirle 1S5 o e & A 63l IBA 5 2,4-D Sl (s pdidemn by piler 4558 oyl 33 A
soba s S sl a3 LY g 4 e NAA Vies Ko ¥ 5 BA [N oy See 0 5 oslinal i oy 5 S
Ssad Mg e Sl & lawgte Jgb L wiged o 55wl 3 YO IBA (Ve S 0 ol delran iS Laes (o gt
pfgﬂa 03 b G (g5l Lames 5 Laurentii o3, S geds S eslesls (Wl s 5,18 s (Shahzad er al. 2009)
S s 55 |l (Kaur & Mudgal, 2021) 4y 8 5l 8 0llS A58 & e o geks 453 ¥V Glos 5 IBA 2] 5
(J 23l IS 2 b a8 Al el b sl cilisie sbaai S IS Oless 5 Sy (555 0 plail (gladndls o

.(Sarmast et al. 2023; Catalano et al., 2023) Cl odis )5l GLI L Olaanl b 0LLS W 5 a0 by e sl

Stolons -Y Rhizome - \

\Al

Wity olaet 3 I


https://flowerjournal.ir/article-1-336-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-17 ]

AY-VY OV ((VF0 ) s 0bls 5 8

A Sl edd IS Jayl o SSL Ll Sl ol g i sl R K Olgea (TCL) 'l wtly S50 4N
Teixeira da Silva & ) L5 o 5l 3 esliiul 3550 0,8 5 CiS e sla Jos58l pH i GlookiS s s )5
AL a3 6l 0T 5 l8 Ol (s cnl 53 SSU 20 5 Jsb sla i 3l eslinal i (Doranzski, 2014
Slatins 53 Gaim OSal 8 ol glaiss e 5m el 4l 3L Y S g dale Ul (o antly Cilee slagsY
Sheslial opramen Silagr (e L olS slaaitly JiS05e Sd 5 e (S5 (o led Sl (bt
Teixeira Da Silva & Dobranski, ) > ;L. . rl;,u'\ LB ais 0555 Ll 5 s Jf My glaxl SN eis s
L5 T s sb a elS e (glapltl 51 6 ol S S 63101 b gl g5 ol gl 4l S36 Y s (2019
©) b s 53 AL (aodal el 51 S Y G dle sk w) Sib g s S L ITCL by 0 4 ST L5 50
osb 4 Wi Sl 4 am gl ITCL Ll sl 4 Y8 o b 5 (01 5 ol IS Y 5 syl @Y 53 e b
Van, ) dil e (o b 5 panelS oSO, 5S ooyl 5l) e Sl 51 plaasly Jold oopd e o3ls iy o
(1980

Lol 3 PH (oS lams g oS 5 5508 L a3 Clle g g Llg e o) el S3baY CiS s e,
S chle 35 ond Sl sl el SSU Y oS bl ) S (Cousson & Tran, 1992) 545 o S0
S Mg s opl s bl (Tran, 1980) el plicsu; gladn] ) p gl ol A, oS o oy
5 asl glacdpbe iy W5 Ol o 5 ol 03500 S8 LT (S5 slagssams 5 ot 2 pBol s iy
(Teixeira & Fukai, 2002) ol o0 e J3s5 ol b Lol 3l K 51 sls 3lse

Teixeira & ) ol 0 o Ogane J§ JKo3 3l S5, 5S Sl 5 oyl 51 Jsb gl al S3U Y Sl eslind
s 3 (Shinoyama et al. 2006) ¥ g3l K 53 ble a5l s, ol al SEL 4N 5l eslanal (Fukai, 2002
S sad 3 sy Oy Mg Sl ess a5 sl el plad oy 8l 23 Jde OLLS Ol e 4 (Nhut ef al. 2001)
S A sl el LAY i, 5l eslitad il 63 ol pan Caibse b (NDUE ef al. 2001) yes s %o 5 5
(Teixeira da Silva e al. 2014) Coul ol 5158 Coidgo b alises glacdl 5l o olals

iS5 WS Ll 5 S aali b Gl il e sl el Ll 53 5z e Slesal L Sl a5 L
50 s Go b 3ol cnl 55 cpl 5 (Sarmast et al. 2023) 555 o e VS S 5 L plsazalS W5 4 e S5l
Lol 53 ol p sl 51,5 S L OllS a5 dlie ol 53 sl p0bej (sl b 48 558 0 ST p 55 5lulr
Sad ol S Sk sl el S Y oy

L gy g3l

S gainy 4dsl Al 5 AL 3l g

3hsoobe QLS VoV sy 8 53 .0l eslinul Sansevieria trifasciata 'Laurentii' o~ Gl L sib 31 tagsy b 5o
S e A Jame OB S b sl 5 (55lS o le Sl SIS 4 5 W (gl 2 DML L3 (ol S
o3l G e eslinal QLS aled s Lol Oluabl olS (55 5 LT 5 golew 5 8 5525 pde 31 olS plrals
Ovr (o Sdd b g ¥P 2 Y glos L sl b8 Lyl 5 5 sle G Sors OlalS s ot 5SS S

NE a5 o3 120 EO e Susby 5 (e il sl oVl ol sl 436 55 e 2o 3 Jses S

Transverse thin cell layer -v Longitudinal thin cell layer -¥ Thin cell layer (TCL) -\

Bulbil -0 Dendranthema grandiflorum -¥

\a)

Wity olaet 3 I


https://flowerjournal.ir/article-1-336-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-17 ]

AY-VY OV ((VF0 ) s 0bls 5 8

o St s (g 20 3l O ol 51 5ole QLS Al GS o A5 S5l IS Lol 2 L (S5 50558 B
s (Gl Ol 3 35 e 5 BdS 03l 5 e Bla Ve b 4 bS5 ol gl e oKl 4 5 o
o b S S 5 sk (OF 1) o 53 K o pkad 3 (sul) Of 53 adds Ve e 4 Syl A 3
WY S ap S5 Dladad (b 1330S (6l L Jame Sl s5m 55 4 e gl LB S 513 Ve rpm
Slegd aida Ve Do s (g o g Lo 33 OO e o S 51 ) Aoy Ve SIS L s 5 Ao 2 Ve I s
S o ails Ky 535 15 e L pdzecd bzl Jhie OT L S gl sei L 22 (Sarmast ef al., 2009) s
ais S e Sl S dsb bolakas ) AL e Jds IS (glls 18 BB &S S 4 S sl S Jsb s 4
aind 5l aged sy sdome @l 53 (Sl spm s pde 1 Oluebl 51y A s Ogay 58 BB MS S Lasme
530 IS0 WAk sl g e Y 5 in e ©) b 2 el (IS Sl eslina L 5 s
21336 6l G s p S ke Y/ 5 VA /Y /8 /) BA (g5l CoiS Lamme 53 55 Ladd gal o M Siolesl ss
S ool 5lnas s () s oS ke YIE 5 VA OY /7 0/N) 24D (5ol i it 21550 Lo 5 s
L;LMJ}AJ..,\.}.L.';;_é.l;-Gil;;}ﬁJ\AL';A{LJ{J,«‘_;LQ)L@.:SVL@SMlxdy)ﬁﬁu@uﬁfwgwj&;h&ﬁﬁ)
0% okl CiS ladi el s CuiSTy 5, YV dole L S baes Ol 3 L 55 BA (ol laes 53 ol &S
Aol b iSTy 5) (sbne ol 53 Ll iy b a8 ol al b el 3 sle S e 4 L 24D gl e
NaOH 5 HCI S 4 O/A (535 iS (sladapms plad PH .l STy Ay oS (olas JB6 MS Lo 3 (g5 TV
ks 4253 YO E Y (glos 53 S s 3531 S laee 4 S0 2 3 0 SY 5 8T 1) s e S e s s
G (St el ot plidys el 18 Tl s (6 55 mpe e 53 305 S0n 00) s L5 o
233k DL elad Ols 1 esls 1,3 S 5,5 e 855 a5 Ll LSS 8 L 5SS i e e sl
ool @ 5 L e ISl SGS 4 ol s 50,5 L 5355 S lls ail e et 50l S oK) o ol
Lo 55 ol Hles ladgas .3 S 1 SIBA Oseyem 31 2 o C;JL:AY"' Jaloes 53 4l 55 e 4 lag Ll
mjcjl}wa_éjjlé J= 5l el A e ps ladisal ol S Slaaiy; 55, ¥ 5l S 55 MS ;Jal.o(..:.’
b e e 5 53 el LS S (il Cnd) 5 S S S (SU sl 3wty SLbI ST g phns
L 85 ebe 55 e

i sl (S ) Glaeslertls Jib 5 sliw ke dile Slis S plomil @ gad 305 SIS Sl e 555 A (6013 el
ek )55 S altad :Sile 5 (3,515 e S a3 1 Se) S s (Wsain A 5ke) Sk 5055
Wk gad 55 S (A2 03 5 adas o 2lsb Jole (b os Sl 5 .5 S 18 (gols pesls 550 4l 4 ged 5y o o
Lo)s 23S 15 (Sl 3se en sl Wsed s e 3 edd LS ady; Bl 5 sk 0 Sle il Jlis
el 35 A e g all alie b Sl gnle oS Ledd o155k sbaazealS cplis

ol s 5 450

bl 5s ol Suls b B s 5 bl sty Ol s ST 8 s Sl s Dler 5 1SS 25 L Salesl ol
ot 53 A esls (goslman bl OB S ak mlie 5 553LES psle o5 3 3l (35S0 5 5 3L utS

o3l 70 Jlozm! grlas 53 o o Sils aglin 5 3T V.Y w503 SPSS l5ale 5 5l aslinal L Ls esls b pladl 4yl S

A plonil STls 0451 5l

V¥

Wity olaet 3 I


https://flowerjournal.ir/article-1-336-fa.html

[ Downloaded from flowerjournal.ir on 2025-10-17 ]

AY-VY OV (O ) s 0blS 5 I8

Leaf segment used to explant preparation

Leaf segment with both green \
and variegated tissues 3 :
R View of cutting
— and TCL preparation

.

Chimera section

<

TCL explant
(0.5 x 0.5 mm; including Mother plant
epidermal layer along with (Sansevieria trifasciata’Laurentii')
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Figure 1- The preparation of TCL from the leaves of S. trifasciata "Laurenti'.
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Table 1. The analysis of variance on some characteristics of regenerated S. trifasciata ‘Laurentii’ on 2,4-D

media after 80 days.
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Table 2- Indirect regeneration of Sansevieria from thin cell layer culture in MS media supplemented with

2,4-D.
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Figure 2 - The comparison of the mean number of regenerated shoots and leaves of S. trifasciata
‘Laurentii’ supplemented with 2,4-D, 80 days from the start of the experiment in MS media. Data are
mean values £SE; n = 3.
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Figure 3. Representative of indirect regenerated shoots of S. frifasciata cv. Laurentii from TCL culture, 80
days after the start of the experiment. Explants exposed to 1: 0.6 mg/l, 2, 3: 0.1 mg/l, 4: 1.2 mg/l, 5: 1.8
mg/l of 2,4-D.
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Table 3- The analysis of variance on the some characteristics of directly regenerated S. trifasciata
‘Laurentii’ after 80 days in media supplemented with BA.
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Table 4. Effects of different BA concentrations on direct shoot regeneration from Sansevieria leaf TCL after 80 days
of culture initiation
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Figure 4. Representative of direct regenerated shoots of S. #rifasciata cv. Laurentii from TCL culture, 80
: 1.8 mg/l, 2, 3: 1.2 mg/l, 4: 2.4 mg/1 of BA.
=
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Figure 5- Representative of acclimatized TCL-originated S. trifasciata ‘Laurentii’ plants. S months after

transferring to the greenhouse.
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Abstract

The Sansevieria plant is widely valued for its upright, fleshy, and attractive leaves, as well as its high
adaptability to home conditions. Due to the presence of preclinal chimera tissue in this species and the
challenges associated with its propagation via leaf cuttings, finding an effective method to enhance the
production of various variegated Sansevieria cultivars is essential. In this study, we examined the
longitudinal thin cell layer technique for producing mutated Sansevieria. Our results indicated that plantlets
regenerated directly or indirectly from the epidermal layers of the chimeric Sansevieria were, contrary to
expectations that they would resemble the mother plant, yellowish mutants, with none resembling the mother
plant. In indirect regeneration, shoots were formed from the callus after callus induction. Samples grown in
2,4-D medium were subsequently subcultured in the same medium and showed regeneration without the
need for a cytokinin after 80 days. After 80 days of culturing, some samples rooted without requiring IBA.
The highest average number of leaves and plantlets in indirect regeneration occurred in the MS medium
containing 0.6 mg L' of 2,4-D, where approximately 2.5 plantlets were produced after 80 days from the
callus. In contrast, the 2,4-D concentration of 0.1 mg L' produced about 1.5 plantlets. The MS medium
containing 1.2 mg L' of BA led to the highest direct shoot regeneration (3.3) using the thin cell layer culture
technique. Only 65% of the regenerated samples were able to acclimatize after rooting four months later.
Our investigation indicates that producing a preclinal chimera plant resembling the mother plant using the
longitudinal thin cell layer culture technique from the outer epidermal layers is not feasible; nearly all
produced plants turned out to be yellowish mutants, significantly different from the typical green plants. This
finding is noteworthy as no previous studies have investigated the production of variegated ornamental
cultivars through thin cell layer culture methods. The results of this research could provide valuable insights
for the future production of variegated plant varieties via in vitro culture.
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