[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWY OOV (1 E0)) s olalS 5 IS

=) LS 9 S5 DOI: 10.61186/flowerjournal.7.2.261

sladad 8 2/09, Jaﬂ,.’:»

o.:‘}:l.& L5'L€'° gdé.:.m J,}Lq.m' ‘@J.G.:\J u.al.:.ﬁ r.!’}a ‘g;ﬂ‘,.: u'ﬁ-:" t*wﬁ Jl’uijﬁ- ‘;&-M

u@ﬁu@ﬁﬂcujd)ﬂus C}J& am\b LJAL:§ .l.:!); oA ESls e stﬁgf’l'&b rjl.o cjjg
B mkhsarmast@gau.ac.ir
VEV/VE 220 5B V8100 1 KO3k gl V0 V8 il s b

s S>

b oSz e S Ole Sl o 0L as Sas il G ( Smh sl Sy Lam Loogdl il
o 5 88 S prils Mo 4 il loslaS  olS L diles s w535 50 adean (Dl alb (61 Olaanl
L oolS ol as Ken il ol sl 6l 055 Ll 53 (OIS Gl ¢ amme cnlial Loyl 5 4 2l
Gl olS Ll s Skt wsesl 5 S aads g5 bl Gasn onl 5l Gue 5,8 e g olSL 5 Sl Sl eslinad
5> eddplel sla el s s b SL sl Gh1 OLLS lated O3 SRl pimen 5 SIS Ll s
4SS e 3l esliad el B o Oleeal 3L oS Sl s S aald 5 o8 el cnl eiasolis GlS
es oV em baslie 53 3 senl bl s 8 oas 51550 OWLS 53z ady) sl W8 4 e <Yy ol e
35 Wl 3 s Vi sl 5 ol il s dliasOlis gl (o3 Ly sl S aels al5etls s s 53 o0
b Glaid 05,3 Gl sz 5,10 S 5 aads Kaal 35 Gl e 51 elS 155k sy ol e b S aads Sl
R pfg?n Y0 glls e 53 55, Y0 Dde 4y oS pladi el gy aS sl OLAS mulS g (gn, 5850 A, e.,\,.Sv.Ja.J S
155 5 6V eyl ls slins ke Sl o it uulS (1s S 4 e 5 0dd SIS (63,85 1)
3 enl b ss S5e Oleenl b OlALS 55800 53 Gl o Coand Sl 0d2as § S 0 &50d 505 3l o3lital o ax S
033 b GLIL s oS 5 b add L1550 OLLS s dI3 0LLS W5 4 e eslpy taadly sba g 5l 20
Sl S gl gl 5l g e LSS s 4 g ez S S5l Blas i 5 SIS Lol ol s YN
IS s Glatnd O3 2 5 0005 oz (n) 23 630 olS 4w Olaaal L OlalS S5 (S 5 el

2,4-D S 5 ads il (650 2 cOlmanl CoL 1S glae3ls

4ndle

w Vb Cuslie s a5 Ol 5 238 eliS S s 4 Sansevieria trifasciata L. ole el b Lyl

5 4

=5 gl 9 S5


http://dx.doi.org/10.61186/flowerjournal.7.2.261
http://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

oo 2 O3 oS pl 5,8 e 18 eslinals s ge (glos 28 Ulgee 4y 050l il Ll d b LBl 5 Jas Ll 2
Golas 5 el @IS (Olb cxle gl aS (Garcia-Hernandez et al., 2022) <ol GUIL shyls 55 S s (23
Gl gleaS miu (Byrom, 1951) spi e eslinal Sy o3 o ad, 5 Sl o, 5l asd e ealizal Koo

Al . S trifasciata 4 las U sedlo
A 23S e ol i ol laind G550 Ll s olew Sl le DS e sl W5 sl a2l
5§ B Oleeal 3l ol otlis Olemal 3L oS 55 ol ke sy il 53 & el o pse
PR [ G PR W PG S8 5t s e Eo bl 2k e 5 RIS (S35 Ol i el
b 0 oS dmen L2 5 L1 slaaN w0 G me 45 558 0 L5 Llodilig 1y ) gy sS &S &Y 55 51 oslsls
Ol CBLL 4 gy ss8 Y 5 s o ) (2ol Vsl o b i i sl e Bl "Cang s Gy w
(Donnelly & Ortiz-Medina, 2005) das o 55 bral 4135l b & ol S1is ie L ol (Olews 5L
, Ferrolo et al., 2002; ) ol sl 55058 sl Lyu 5 24-D oy L 55 3,5 50 5 Vsl S 0,5 ObaLS 2l 33l
2,4 51 bl slosaile lais Oy Nl gl adles G 5s (loannou, 1992 loannou  and
LSl SaS o SalS Wy glazin S addy 3l e 5 sl 5550 ¢l (2,4-D) Dichlorophenoxyacetic acid
ool (Wahyuningsih, 2006) Y++1 JlL. s .(Blazich & Novitzky, 1984; Torres, 1989) A e piolS i
—axkad 3| (Murashige & Skoog, 1962) MS lusws ;3 45 A ize Gl (b sl gladnd 0555 21550 Gl p 6,508
I i G A OWLS Ol Sl 53 yad eslinl 5alS 5 sl Josir b el L3 550 ALy S sl
ol ey Ady ey il gac e dewsa sBSY losle s IS 3 prees L3 SO i
Sy il sbacwnd Ul o508 55 (Weltcheve & Svetleva, 2005) i bl slao ltls W5 4 S o
sles i 518 el s (Sarmast et al., 2009) i S 513 LUl syse sladad Os Jald s e b sedles
A s e S ke 1 Glls Jamme 53 S gakigaiy 015 JE e 5 atia Y Do 0 24D L (S bk paln
Ay oS el 53w S rab S & bbb ol aalsl 3 i e bl slestls 1350 0 5V @ oozl
Sboswle €58 o180, 5> (Sarmast et al., 2009) Lus 85l e 5 slsais, (IBA) Indole-3-butyric acid
Slaaali (53, d5le o 5 slaslirle 5wy JSE5 4 e 5 A eslial IBA 524-D sy s olas 55 51 g5k
o A 3 et i W W a4 e dend Sl i Ve S ¥ s sl L Ve See 051 eslizal s S
53 ey Y10 ke s sbay LT (35158 53 dewl S35 Jaial V505,800 0 Gl dolr e CoiS Lams 3 S 4 50
s Yusnita dew e s (gladlas 3 (Shahzad et al., 2009) 5500 5 e Slo T dsb (Sle U Gsed 5, 2
(MS) S Sl 5 Kdlygo SiS Lo 53 ol Sln s Slogmdle Al 5 8B SL OBBI5 50 ((Y4))) OSes

w}ﬁﬂdﬂ)&Z,‘l--D Lg\)lsla.:mﬁw&q.umjf&umwﬁ) A.zJUQ.Au_L‘)) Lﬁ;)\fa ] J)_,.A

Sansevieria cylindrica - Cortex -v Corpus -

Yy

=) ol 9 S5


http://dx.doi.org/10.61186/flowerjournal.7.2.261
http://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

ALY 5 kg jgba i Jime ciliis glabale b sl Lo ghls lome 4 glazin SO el il o555 K
S sl 2 03 p 8 dee ¥ S8 b elsl 53 oS S W5 5 oS 5 il Glossle Sgai s s SBLS
Frank & ) .buas it Sk glaassenl 3 dos Vor 4 sy Oboily Lok lsain; 0lalS is lsais, Al
5 S 3 gn oo mlie 53 Gl b sl (sladed 3 RISl e is BB 2158 <liwbe (Chitwood, 2016
S o ST i3l 1 olS nl o3l 3l 525 53 LIS (B, SO o8l 5 ey S padse ol

A5 53 Ga sl Cudbse LS aadd L 0T iS5 sl a8 ol 3 JLISS 58 3 Oloanl 3L 55y s &
5 A Cpmins e Dimen 5 S asel 53 S i g s nl 53 el pl el a3 ol es LI s S
L oshl 0blS s obekily 03ss ol a0 B 55d o JWs Gl OlalS Slas 4 Oy (gl Ay oS o o5 Hlas
Sl U oS W w0 VL 0Ll L oS sl sla iss byme (Gl Lsmiles o Cor el o) 31 eslinal
LIS lated 0555 LiS Lyl pd s Wseins pa bl S e oS gl sslspe 5 Sl 555 e
A.W_LEA);L;J;@_E L;l)')'\{;)b.ubg.él{wliiéwub@)QM__.;JA-):M:): Qlf_\); Y L;li)j...j\.w L;\«ib’;lf
ol B pl ol s s 53 55 el WL S 5 G Sl eliad 5 OalS Olekly 5 et b sl glailslS cisTL
Sk OLLS 15 e 5 (S1 el e 53 LIS Ll s 0 GLI Gl il OLLS A5 a0l ey
g gladid Oy CliS bl 55y Oleenl

TSR PIr

P sl

0353 kS Ll 5,5 5 Sansevieria trifasciata var. laurentii 5, » €IS 0555 Jasee Ll 3y iasn ol
31 Oleeal 8L 8p olals s pl! Sansevieria trifasciata cv. Golden Hahnii LI ol SL o2 S slais
L ol F gl lalals

S w5 S acdi gy Syl Gl

G 5 Jgie o311 L oY iy 5l oV CliS L ¥ ol SIS iS5 eslitalsyse slasles
A Sl alsle b s e ooy gt S glaazien] 3 (Lazem ) @ )) Jaszo o311 L oY 5 o sSS 51 50l
oslital wsesl 1 te 5l glbalS s sla yibesT s sl 2l sdalie 5l ey A o3ls sl GlIST Ll 55 2
SIBl Sln Alae 5 LSl i g SIS 1A eslial sl (SU glaaseal 51T pl s s
ool Jolii o g3 slas Al b S b s alA Sl a s Sele 3 ad e 9o Gl e SRSl Ol s A eslin] Ky
Sufbalé&iggfﬂwﬁuiﬂ)d))ljvuijl{gfﬁulé;ﬂ&ﬁuhleab_e:bgfﬁmlétjjyjl
(Wlay (L Olamesl 3L glgl 53 5 Bl S adb &6 55 S e a3
‘;&)GﬂjbtﬁwOJ)@)J@b\' c)udq‘jfojéjl{uiﬁj\mwbh %JEJQLAMBT):&LA)'T
w laaald s CuiS 5 Wes S b a S 18 el aslis) s Cele Yo Cde 4 e NS sab g s
L baaads c2lS 51 i cilS e Ll o3 55 oV 5w Loy, Sk claassesl 3 555 Jub Cias o)l

vy

=) ol 9 S5


http://dx.doi.org/10.61186/flowerjournal.7.2.261
http://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

WY DV O 60)) s ol 5 S

S a3l glolalS gla ilesl s s ciS GlalS 55 AA ol diil 3 S glaals g et sb e (ool O
GlollS i gla malesl edslowsa = Sl Oluabl (sl i eslizud S aals V1SS e s 5 sled s sl
ol sy sl epletls (o 5 dsb (Sl a et o155l slae Lt ls sl s LSS it sba JLss
Sl L e Ceand 3 0 K25 OWALS sl 5 ol aals (o) o 1S aky sl s 135k olS a5
r}wwﬁf&ég)?test Opa3l b aesls (63815 .35 sdand (slaesls ahe 3l €555 V5 sl audd Olaeals
A el (43.0) R S50

oy B0l 5 el gla5 S

A slaasks « Sansevieria trifasciata cv. Golden Hahnii S obsSL L) sile Olawsl 3L oS oS,
Doloee 3 L gad i el st () S 3 03 7)o pdd b mle 3 aids Vo ke s 1l i oy s (6 % Sl
—aalsd S les COL S a5 3 iB3 V Sde 4 L) STIS Jdoue 5 e 5 4i35 Y Do 4 AV U501
o el | glaardad (bl (o w5 5l eslinal b it ooy piand bl ade CT L LT (Sas S sl
o5 onl Gl slie Kgais p 5 paemma)d LA CES MS L )3 5 LAl e S 5 glaanks ol g5, 5
S sz 5 A 4 byl S adls Jlaaal il Cand 5l LS jsba & pladisad 3y .S eslinl
S S0 4 SlS hae v 55 biaisad ) 0l () JS) Log e 4l Dls e 5 Oleanl 2L 4 glils on
Y3 24D iy ekiSlad Sl a5l Gl LAd ekl 3,8 3 S b b uled 3 esy e 5 4l
s g 325 e o 5 S0) (Salis salive 5 atis awe CB8 I ey oA eslizal 2 53 oS oo VE 5NV e TO Ll

L Jame 2153k gl (Sarmast et al. 2009) oS il glacLle 5l laos

IHI

LGS

.(wbg.wj_‘,ﬁai)‘5|¢d'1.$b‘”.aQ.J'Sd‘,:‘;ﬁd}djuﬁjuj(ﬁwiﬁ)fﬁwC_,SJ.:—\ J&Jv

Figure 1- Two types of leaf cuttings (left) and three types of explants for in vitro culture (right).
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Figure 2- Representatives of regenerated green plants originated from chimeric tissue. Black arrows
indicating the origin of regeneration from the yellow section of the leaf.
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Table 1- Effects of three different soil mixtures on length and number of shoots after 6 months of

cultures.
b olxls Wy 1 Sla €M) ez 5 LS ¢l )l
Treatments The mean of shoot production Shoot height of regenerated plants
(cm)
Sy Y
o ) 1.6 14.7
Big-sized Perlite
L ge oY
T 3 17.8
Medium-sized Perlite
eyt oL ssS
P TS 3 16.1

Cocopeat+Perlite

il et s Yy e b gl 53 ST il 5 s T-EBSE gl /o (bl s 3 I sine™ 5 (6l oan pae NS
s, * and ** are non-significant and significant at 0.05 and 0.01, respectively based on T-test on R software.
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Table 2- Effects of leaf cutting type on some morphological characteristics of regenerated plants grown on
cocopeat and perlite.

WC}; sles ol b oolsls 5 e ad sl aisy sl S i S oS S sy a3l
Cutting oletls cmy cm oS 55 oS 5, RS
type Shoot  Shoot length  Shoot Width ~ Primary root ~ Secondary Root number on
number (cm) (cm) number root number  mother leaf cutting
cJL..« 4.».15
Simple leaf ~ 1.03™ 22 2.3m™ 48" 34.3m™ 22.8
cutting
S5V
Reversed V 1.16 29.2 2.7 6.59 35.6 36.5"
shaped

A2 T-Test o ye37 5l estizal b /o0y g LT gl 3l el bl o 53l 00 gl 53 5l e 5 Sls e pas NS
SNt
", * and ** are non-significant and significant at 0.05 and 0.01, respectively based on T-test on R software.

1

=) ol 9 S5


http://dx.doi.org/10.61186/flowerjournal.7.2.261
http://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWY NV OE0)) s olalS 5 S

' %
. f , :;4‘» 4 X

S sbaads € 0laerl il axb 5 gLl L8 olS u g B .8 5 aus Olaeal 3l 4 31 5,5 Ghi olE ad g A Y S

peAS &3_\1); ool &ﬁgfﬁdhmﬁ,\lgﬁdbbvuﬁﬁl{&l l{)_,«a'l.w

Figure 3- A: Production yellow chimeric plants from chimeric section of leaf cutting B: production of
non-chimeric plant from chimeric section. C: Representative of Sansevieria leaf cutting with inverted V

like cuts (above), and leaf cutting with simple cut (bottom).
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Table 3- Effects of leaf cutting type on plant regeneration from perlite soil mixture.

«bcf o lest L slas oyl J gk olstls (5 e aJ sl adoy sl S Al sl S 5 o aday Bl
Cutting type Shoot cm) cm) oS ) oS ) Gl olE
number Shoot Shoot Primary root ~ Secondary ~ Root number on
length (cm)  Width (cm) number root mother leaf
number cutting
oslu aald
Simple leaf 1.1m 245m 25"m 6.2 54.6 ™ 25.1
cutting
sV i,
Inverted V 17 25.6 2.6 6.2 56.9 41.4™
shaped

T e 53 T=TOSE & aT sl estiaad b /o) o 3 Jlspma™ /o) (T el 3 s e /00 (5l o 53 ls siaa” 5 ()13 sme e NS

", * and ** are non-significant and significant at 0.05 and 0.01, respectively based on T-test on R software.

v

Wt bt g S5


http://dx.doi.org/10.61186/flowerjournal.7.2.261
http://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2026-02-07 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

Shl Gl sl slaaads 51550 Sbedkil; jo S b5k ciS Lo I
Sl Sk 288 513 s ge esledtl s adys biad e Llgs Sl S S8 Lo B g 4 a5 00
SialsT cpl sl b s ps S5e oslesls W Ladaly s s oY sl Jasma 1 eslinad ¢ Slodie sla_ialesl o
e g5 S Sl Sl mls s el SV 5 S SS Gl lame 5 gt iV SIS L
S paals gy 55 et L5 sl glaaiy shaws Lol ol 30 o ead 1550 sl lsls Jub 5 sliss 3 sdeslial
e D) S SV e 3 b IS etd o155k OWALS s eds [SCE e b slaaty; sl 5 ol

Al Yy 5 Sy S

IS S e A Sl ey et A DS b sl Sy Sb sl g5 S -E s

Table 4- Effects of soil mixture types on morphological characteristics of regenerated plants after 8
months of culture.

;uwi& oyl L sl ol Jsb olastla oe Wglady, sl e ad, sl S, s b sl
Type of soil Shoot cmy (cm) oS s, oS s, ook ol
mixture number Shoot Shoot Primary root  Secondary  Root number on
length Width number root mother leaf
(cm) (cm) number cutting
<Y
) 1.1ms 256 2.55"M 5.36" 34.9 29.7
Perlite
SVl S S .
7 1.43 24.2 2.54 6.22 55.8" 33.3+

Cocopeat+perlite
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s, * and ** are non-significant and significant at 0.05 and 0.01, respectively based on T-test on R software.
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Table 5- Regeneration frequency from chimeric and non-chimeric section in two types of leaf cuttings.

MBGJ e S 1 21550 3,55 G331 21350
Cutting type Regeneration from green section ~ Regeneration from yellow section
oslw aads
2.4 0.44

Simple leaf cutting
sV i
] 1.88"M™ 0.77™
V shaped cutting
S5l e s T-TeSt o sasl 5l eslizal L +/e 0 L;;L»Ic\a”;)uw*** /e LSMC’“«‘N“&“H /00 Sl sl 5 s s

s, * and ** are non-significant and significant at 0.05 and 0.01, respectively based on T-test on R software.
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Figure 4- Produced albino shoots from chimeric section of explants. A, B: Black arrow represents
regenerated albino plants. Note that albino and green plants both regenerated from the same explant. C:
Mutated plants without chlorophyll after 15 months.
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Figure 5- A: Direct organogenesis from chimeric sections. Note the regeneration of the two parts of
green and chimeric on single explant. B. Indirect organogenesis from Sansevieria leaf explant.
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Table 6- Callus fresh weight of chimeric tissue after three months of culture.

(s 0 5 ko) 2,4-D (¢ 4 5 0js
2.4-D (mg LY) Callus fresh weight (g)
0.35 1.20°
0.7 1.74
1.4 1322

A5l (13 me sl LSD 05a3170 o 53 (b1 s 51 baey Sile

Means are not significantly different at P=5%, LSD.

O JSE) B Jame (¢ 5 e +/F) uolS Gl Jams 40 s 5 5252 24-D W) oS dis 1 53 0 S s /70
FNINE d)b&&n J.'v" o)l.w}'u J)lé 6_9))_32,4'D &:)jl.ﬂ.:.ﬁ 6[.&;,\.141&' ale )\ oalaal

Q&uw"}}) Yo CJJ&AA'ZA-'D 6‘)‘}@)} sAhECES ‘5LA0\.;_9.¢5 BB sl ‘5)_9],: eJL.}Lfa :‘M"d_gb wﬁﬂ.f—v d‘g.\?

.;.:.stjfz,'n.uo510,1&5;,,\5;._3);(;&.#&);;%&@);

Table 7- The mean number of proliferated shoots and their length on media supplemented with 2,4-D
for 20 days and the same media with 0.3 mg/L Kin after 5 months of culture.

Gy o5 ko) 2,4-D () o5 o) crainls €M) o lusles Job ol 55l
2.4-D (mg L) Kin (mg LY Shoot length (cm) Shoot proliferation
0.35 0.3 1978 6.78
0.7 0.3 1.64° 3.3b
14 0.3 1.83¢ 1.8¢

1 (st gne 5 LSD 0 5a3T U0 a3 (55LT a5 51 il &5 2ie (o5 o7 oo nKle

In each column, means followed by similar letters are not significantly different at P=5%, LSD.
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Figure 6- Proliferated plantlets originated from chimeric explant of dwarf Sansevieria. Explants induced
in media supplemented with 1.4 mg/L 2,4-D for 20days whereupon transferred to media supplemented
with 0.35 mg/L Kin.
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Figure 7- Plantlets with roots prepared for transferring to soil mixture. A, B: Acclimatized plants C.
Plants after 16 months of culture.
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Abstract

Mass propagation along with preserving the true-to-type characteristics is the goal of ornamental
plants clonal propagation. Among the ornamental species, chimeric plants have always been of
interest because of their attractive appearance. The mother-in-law's tongue or Sansevieria trifasciata,
due to its fleshy leaves and high tolerance to adverse environmental conditions, is very suitable as an
indoor plant. Since the clonal propagation of aforesaid plants are through rhizomes and offset,
therefore the aim of this study was to evaluate the type of leaf cuttings and soil mixture under
greenhouse conditions and also aimed to see leaf explants response under in vitro condition. The
results of experiments performed in the greenhouse show that the type of leaf cuttings is ineffective in
inducing chimeric plants. Cocopeat-Perlite soil mixture led to the production of more roots in
regenerated plants, however, compared to Perlite, it failed to improve shoot regeneration. There was
no significant difference between plants regenerated from chimeric parts of reverse V shape cuttings
compared to the simple leaf cuttings. In vitro studies using the 2,4-D and Kinetin revealed that the
explants which were incubated for 20 days in MS media supplemented with 0.35 mg/L 2,4-D and then
kinetin resulted in a higher average number of shoots. Although the use of leaf explant was not
effective in inducing true chimeric shoots, some plastidial mutations were seen, leading to the
production of albino plants. In vitro-induced plants were acclimated with 100% efficiency in
greenhouse conditions under mist system. Overall, the results of these in/ex vitro studies failed to
induce chimeric plants likely due to the de novo meristemoid induction originating from inner layers
of chimeric tissues.

Keywords: Chimeric tissue, Leaf cutting, Proliferation, Sansevieria trifasciata, 2,4-D.
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