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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.
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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.
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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.

&

o
©oand (Shs bis ps Bla 5 gl oS 5l el (ol s W5 Jeld 5 OLLS ey Sea R1 Lol s o
53 ekdinbml (S5 Ol esd JWs 4 Olewealicsl oo 0lalS el Liogy Gl bedd 1550 LS 55 05y el
ol Canll Cg 0l S5 ol (Frank & Chitwood, 2016) 515 s 8 S 55 (65L 5 ol 055 oy, sl
Gl Ol ol i sl aSol 4l sl 6 5VL (el i (gnle olS 4 s Olueal 3L QLS &S
35 e 0L olS ool OLLS il as S en Sl el W sy Gl ol pbs el Ko i T, Ol
G 3 Il S5l Bl (slls a8 ol Gl 0503 Tl b pslie sl slosleS DL a5l L sl b
Coh el OLeily Lol &8 ol Slaaal 3l oSl s S (2l 3l sl oy aber 5l olSTy O3 5a 1 5 05525
o0 S el S8 w4 5 oSl sy SR o el 5 BB Gl LS eS sl sl Jle Ik s
Glls laals sl eslizal a5 1y slizel QB aS IS 55 5 OB aas s 5l ol ol 035 (6ol i 5
Ol 3L OS5 il 235 oo GLI pBsl 3 s Glatand ol 4 j2wie 45 Sial 455,05 el 52 V3
s Elprl by ol el ame aied cnl g3 ede OIS e 0580 &S el J sl o SR
SBlaaseal 53 5 adl b sdle GU OLLS s wasls Vo gls 5 esle S aals g5 55 b nl 04
LISl w80 S aadd Yoo 5l an b JiolesT oS 1SS 5o A S 513 Ll s se AbS Ll b s il

S S Ol e Dbl U 5 3y dalpt 5mb Sy Sy aald 5l Oleweal 3L OLLS Wy Lli o el o Sl
YVY

P L T


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

[ Downloaded from flowerjournal.ir on 2025-08-21 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

wseal aw Jlogs Ghlasl 53 ol dopn ) 1 a8 (Gl QLS 51 S acds Al Gl Sl il 2153 Jle|
GLls Lams 5l aslinad a5 ol cpl Sy gl (235 513 slinuls ) o by il Sl 331 (510 ag i Ll 55 S
Sl oY 5 Cw S5 5 baugie CoV s S S 5s b SLI Lo gme Bl oY el s e
o pdase P il oy OLLE il s Lol caeal 5 cglite St glaasal 1 esliad sl OLES
5 (Ca W) U lals (egS59) USIL wluls e g Sk glaasil i adlhs G s ool 4 5513
Samiei ) =35 513 ) 3550 ek oS S35 » oY deo3 00 b sl imen 5 Galls O son S WS
S8 o 3 Jsb 5 olSL sl sy 5 olsn pll a5 5035 S gl 5 ol o i (et al., 2005
2P o s eV b el coV (S asal 3 sdalie S WL s 0T reS 5 S S
s f; Vo sled eomes (Kakoui & Salehi, 2011) ol oy DU 4 o 5l3 Sl oS i,y Jole 31 (solems
=t (Nazari et al, 2014) s)ls S5 S asaly) Ges 5 iy 055 2 2 S Sk el o S4kS 5
plosil Gl L sl K505 V5 o5l slaaald SUS @ e eV 5 S8 5 <Yy weel 53 53 88 el
aols s ¢ 5 3l ol 33k OWLS slss y (6l me 5 sl 3b S8 lame 53 pl 6 e ol LSS s
sl dgb 5 SV hls le 55 adB g5 55 5o 60k aald (655 el 3 LSS aly ) sleS g LG S »
b s sl ol aald b oY 5 S S5 gl faee 3 sl V S all s S aeld g 4y sl
S asesl 53 S aads gy 5ok Ll5L 0LLS guy 2 o2 slaais, sl &S s e OLES S avesl )
Ol ol 5 e e b slaaiyy nl SV sleS syl i e SV 4 e SV s g S S sl
(Db Slals (135) Losmiler Gl sbSL o35 (505 lated 0303 lailsl (lls dalys Aiy ol Joes )3 4ald
I3 LS 153k 555l 350 selodd so Oleal 3L OWLS Ay 55 3 slated 0553 slailesl s A ol
b J 0Ll 5 b 3l sed SIS LB anily dalas S 1550 ) bl cOlusal Col sladisad 3, 555 )
GLls old 21550 Ol plad coddodalin ssaome Jla 35150 opl3l b s 3 pdome by lls BCES 55 55 ol
IS 4 e IBA 52,4-D s, e.,\..Smk.S 33 ot GLsile €8 L1515, 5o g GUl 8 5 s S
W5 e Aol Sl I Vg5 S0 ¥ 5 sl Lgn SV e 051 eslizal s wile o S glajlitle 5 4y
a3 ek g5k olS sl ke &S cl U= 3 opl (Shahzad et al., 2009) s S & gas 55 2 53 o letlE VY
33 (YY) 0L ;5 Yusnita aew s s (glandlas 53 .l 035 VY U Sk sl b pniles P S 5 wged 3
ot A3 GBS 53 S B s 2550 MS S Lame 53 1815 sl e Sl il bl 5 ol ST OB
w33 YV sy s wil3ss slos G151 L olstls A5 dBA SLIs MS lams 53 S sladisai; sl S S
S8 s Ay 50U SL (b il Obe oLl 51550 Oljee o (Kaur & Mudgal, 2021) Lo e o guedes
0 s S Sl 4 S s s, addlas ool s (Garcia-Hernandez et al., 2022) das o5 OLLS 1 (gols e
glackle U sl Ly hls lasws 4 glazis SO ol o)50 SO Sl 5 LS (51545 24D glls L

Gl s S A bS5l Gl sl Wsains 8 00 S 4SBT B gt jsbay L Jame

Yy

=) ol 9 S5


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

[ Downloaded from flowerjournal.ir on 2025-08-21 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

o pat 53 3pden Sl S s wlinbie LAd lsady s deud S5 ol 2 s S e ¥ SGS & el L

ol Ll s ces s gl G BB o s ez BB SIS il ladnd g5s Sl

Wy e oS Sl ol ol ls 1550 SGS o (Crimson Frost' o3,) Oleasl b lls ol 31 adin as Sos

Pack & Hahn, ) s § ol iS55 ol 51350 0blS S IS0 55 Sl s A3V 5 I8 K5 5o &l uss Ao s

LI 5l esleal L Haworthia retusa x cooperi 'Variegata' (glai s 05,3 [ul58l & ool J= 55 o1 (2019

3 rms wals S ol ol Sy s ool (Yan etal, 2017) dd Oleeal b OLS 1550 4 e bul o,

Donnelly & Ortiz-) ol sl sl ey ol SIS 50 (gladnd O, Ll 2 o PaSen bim 3 oS Ll

S aals ol 5 s s el G155k OLS sdee Line oSty 0 a3 4 0l 2ass s (Meding, 2005

Lim gl s a8 Sk 55 S G slacand 5l e S L OWLS A s Ll e gadse cal 5 Al LY

Ik OlS @ &S Slms cle 5 g SRl s a8 bl (Glaeal 3L glal S s as Ses S

S bim gl edd L1550 laises 583 S 5 asad ) 53 Slaeal SOl g 05 s s e Dol 4 0l

Ji> a4 .(Donnelly & Ortiz-Medina, 2005) 55 dals S3e Lol alsr 21550 Gk 51 bl 55 Osp Jool 4 4

el (o500 Ll Gl gl S 55800 s Jsle SHL Y S SaS 4 el Slallles
@L:.a

Blazich, F.A., Novitzky, R.T. (1984). In vitro propagation of Sansevieria trifasciata. HortScience, 19(1), 122-
123.

Donnelly, D.J., Ortiz-Medina, E. (2005). Micropropagation and genetic risk: securing clonal fidelity.
Proceedings of The International Workshop On True-To-Typeness of Date Palm Tissue Culure-
Derived Plants Morocco.

Frank, M.H., Chitwood, D.H. (2016). Plant chimeras: Thegood,thebad,andthe ‘Bizzaria’. Developmental
Biology, 419, 41-53.

Frello, S. Venerus E., Serek, M. (2002). Regeneration of various species of Crassulaceae, with special reference

to Kalanchoe. Journal of Horticultural Science and Biotechnology, 77, 204-208.

Garcia-Herndndez, E., Loera-Quezada, M.M., Moran-Velazquez, D.C., Lépez, M.G., Chable-Vega, M.A,
Santillan-Fernandez, A., Zavaleta-Mancera, H.A., Tang, J.Z., Azadi, P., lIbarra-Laclette, E.,
Alatorre-Cobos, F. (2022). Indirect organogenesis for high frequency shoot regeneration of two cultivars
of Sansevieria trifasciata Prain differing in fiber production. Scientific Report, 12, 8507.

Henley, R.W., Chase, A.R., Osborne. L.S. Sansevieria Production Guide.CFREC-A Foliage Plant Note RH-91-

30. University of Florida, USA.

AA%2

=) ol 9 S5


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

[ Downloaded from flowerjournal.ir on 2025-08-21 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

loannou, M., loannou, N. (1992). Micropropagation of Kalanchoe Blossfeldiana Poelln., from leaf-blade
segments. Miscellaneous Reports Agricultural Research Institute, Ministry of Agriculture and Natural
Resources Nicosia, 53, 4.

Kakoui, F., Salehi, H. (2011). The effect of different pot mixes on growth and development of Spathiphyllum
wallisii. 7th Congress of Iranian Horticultural Science, Esfahan, Iran.

Kaur, J., Mudgal, G. (2021). An efficient and quick protocol for in vitro multiplication of snake
plant, Sansevieria trifasciata var. Laurentii. Plant Cell Tissue and Organ Culture, 147, 405-411.
https://doi.org/10.1007/s11240-021-02132-0.

Murashige, T., Skoog, F. (1962). A revised medium for rapid growth and bioassays with tobacco tissue
cultures. Physiologiae Plantarum, 15, 473-497.

Nazari, F., Farahmand, H., Ghasemi Ghehsareh, M. (2014). The effects of different amounts of natural zeolite
on vegetative and reproductive characteristics of Narcissus tazetta L. cv. Shahla. Journal of Plant
Production, 37, 39-48.

Paek, K.Y., Hahn, E.J. (1999). Variations in African violet "Crimson Frost' micropropagated by homogenized
leaf tissue culture. HortTechnology, 9. https://doi.org/10.21273/HORTTECH.9.4.625.

Samiei, L., Khalighi A, Kafi M and Samavat S. (2005). Peat moss substituting with some organic wastes in
pothos (Epipremnum aureum ‘Golden pothos’) growing media. Journal of Horticulture Technology and
Science, 6(2), 79 - 88.

Sarmast, M.K., Salehi, M., Salehi, H. (2009). The potential of different parts of Sansevieria trifasciata L. leaf
for meristemoids production. Australian Journal of Basic and Applied Sciences, 3(3), 2506-2509.
Shahzadm, A., Ahmasd, N., Rather, M.A., Husain, M.K., Anis, M. (2009). Improved shoot regeneration system
through leaf derived callus and nodule culture of Sansevieria cylindrical. Biologia Plantarum, 53, 745-

749.

Torres, K.C. (1989). In Vitro Propagation of Snake Plant (Sansevieria). In: Tissue Culture Techniques for
Horticultural Crops. Van Nostrand Reinhold.

Veltcheva, M.R., Svetleva, D.L. (2005). In vitro regeneration of Phaseolus vulgaris L. via organogenesis from
petiole ex-plants. Journal of Central European Agriculture, 6(1), 53-58.

Wahyuningsih, T. (2006). Pengaruh beberapa konsentrasi benziladenin (BA) atau kinetin pada pembentukan
tunas adventif Sansevieria trifasciata Lorentii in vitro. Skripsi Fakultas Pertanian, Universitas Lampung.

pp.26.

YVo

=) ol 9 S5


https://journals.ashs.org/horttech/search?f_0=author&q_0=Kee-Yoeup+Paek
https://journals.ashs.org/horttech/view/journals/horttech/horttech-overview.xml
https://doi.org/10.21273/HORTTECH.9.4.625
http://dx.doi.org/10.61186/flowerjournal.7.2.261
https://flowerjournal.ir/article-1-232-fa.html

[ Downloaded from flowerjournal.ir on 2025-08-21 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

YWYV (Y O 80)) s olalS 5 S

Wang, Y., Mou, H., LG, Y., Li, H, Wang, Y. Chen, J. (2017). In vitro Regeneration and Industrial
Micropropagation of Haworthia retusa x cooperi cv. ‘Variegata’. Chinese Bulletin of Botany, 52, 331-
336.

Yusnita Pungkastiani, W., Hapsoro, D. (2011). In vitro organogenesis of two Sansevieria cultivars on different

concentration of benzyladenine (BA). Agrivita, 147-153.

vAa

=) ol 9 S5


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

[ Downloaded from flowerjournal.ir on 2025-08-21 ]

[ DOI: 10.61186/flowerjournal.7.2.261 ]

Flower and Ornamental Plants (2023), 7(2): 261-276
Research article

DOI: 10.61186/flowerjournal.7.2.261

Appraisal of leaf cutting, soil mixture and leaf explants on production of

Sansevieria trifasciata under ex/in vitro condition

Mostafa Khoshhal Sarmast”, Matin Dolati, Maryam Abbasabad, Esmaeil Seyfi, Mehdi Alizadeh

Department of Horticultural Science and Landscape Engineering, Faculty of Plant Production, Gorgan
University of Agricultural Sciences and Natural Resources (GUASNR), Gorgan
B4 mkhsarmast@gau.ac.ir
Received: 2022/06/27, Revised: 2022/08/21, Accepted: 2022/08/26

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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