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Effects of Endosperm Composition and Thickness on Encapsulated Seed
Germination and Plantlet Sustainability in Banana
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Fig. 1. Schematic figure of cross section of encapsulated seed (A): single layer (B): two layers with
explants in the center.
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Fig. 2. Encapsulated seeds: (A) undried seeds (B) drying seeds (C) hyoscopic molecular sieve
(HMS).
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Fig. 3. Germination rate pattern of dried and undried capsulated seeds of banana cv. ‘Dwarf
Cavendish’

Lot IS Bl 5 a0 a3 5 ge sats SEA 5 sud A 4 geaS slasdy (S35 e e wip, -Y S

oS5 Y o JseaS Slad JseaS oS5 5o Jlas e 3 HuuS suliid e 5o dada® pulisd s

S35 dao 534S (gob by s o0 LA SEas Sid 5 Y S lad b dwlie 5o gold cule
39 sLLL ) Juals sladaalS Ho di, Job g i slaas Gl 58 61) 4 s ludls (55515 alaas L,
(V Jsan 5 8 JS@) o Jlas Jle) s 0¥ S5 slayls 5 hala sladaal 5l i Jlas Jle) oo oY
32 Son ol 5o Y o JseS slayd Bl ladsailn; ady 5 (2500 48 wials las (V) ollKea 5 Lkl
WY S S 4 o Gl celaa boa¥ so JseS ase OB 4 s oY S glasd B i
pald 4 glasds dale S (5 lagSS 0500 sk Ha 1) Lagaeling 5 (2lie (sl jaie 51 (g id glas il
lazllas ST o grealis 450 VY slos Ko sle S5 e 4 gaS slasds (LIS b i 58 canl Gals
Seppe GBS 4 Lacullad e GBS LIS 5o b G Lol s L saids O sab) el s (3 lseo
Lagpelins 5 (2lie slasaic S g i las nald ¥ S5 J g€ ¢ cond Sl colaas b Y 59 JseuS

Hydrate synseed -Y Desiccated synseed -3
Recalcitrant-¢ Polyoxyethylene glycol -
\Vo


https://dor.isc.ac/dor/20.1001.1.16807154.1394.16.2.2.3
http://journal-irshs.ir/article-1-68-en.html

[ Downloaded from journal-irshs.ir on 2026-05-21 ]

[ DOR: 20.1001.1.16807154.1394.16.2.2.3 ]

lasls 5 (s 5lpe

Jd Jle) oo ¥ S5 sl S g 498l 3 05 5 eslald Uk sla (S5 as e oo LS ol Gl
gase Gl dado () Joaa) ols plas Jlad Jles oas ¥ g0 slas b wwlie o goidn cule slal
S b as,lS 38,8 I s (Y S J S Hlas 5o L s e, g g slel gasd Gl (SaSs
S deola e sias slash wd, (I0L 5 (S35 € wals las a Saas aab e Jls Jle) asK
el sad suly GLES (glaallas 5o .(A) wss Y 50 JsensS 51 Sl G soluald slad sy ¥ S S
o9 L saises Sosthe w5 (20b o se ‘euind’ a3 50 o Jlad J 5 ls Y S J S win 58
bl 0¥ S L e jo Jlad Jle) ols ¥ g0 JoS Jla 0ol b sl o ledund G550 @dS bl
.55 oubead Cnl 5o (1) wiles go pal 8 EX Vitro oiS bl o ladi i) ady (21500 sl 1) sl
Lolpd 5 g9 el 51 U8 Lasds (olagSs Ol 5 dasl s e siums L3 aal g8 (gl suliial 850 G pail
oo sy S5 5 olaad S5 380 s el sladele alaa ) (EX Vitro b 5 In vitro) «iS s
S uls Glas (aa g3y o) ladad® adl po ‘Gl S Gylsy a3 Sse S slasl ad S gl soliinl
QY 50 5 LY S S slasds (S35 w0 w g el e guan (BHea @il S o Jlas e u K
ol oo oidn adle lajll @Y S S Hlad Ho Jlad Jleh w0l Jla ol b (Y Jsas) ak
3 catS e SMS 1 51 s ot al 5 anlie 5 ams slassle () Jsan) ol oL aalllas s 5e sla Shes
i 5o DA e ge (Bl 5 BB, slassiladl CJsingd die oS oma =0 5 Jlysings el
o Jla e 5l soliiead (1) i N3 glasamic 5 i glassle Jud 3l S bune slacS 5 il
ol Sia s Gl sl (i baae aalie bassle G 0ol Lila G 4 Gloss 28l WSS
(0) 95t s 22 (slayemic 5 guiB glasols

ol San s JowS glagy sl Hlas b Jbd Jle) sl sl dallle gladadss ol
Jlad J& 5 o 0¥ S 4 cuad Jlad JLe ) o 0¥ 0 JsanS Hlas b cnlle sla 3 B 5 S g5k
() doan) ad 0¥ S S Sii gael,IS sely Jlas Jla ) 5l saliinl

Lo JoSas daaly @ (Jlas Jle)y LuSe S 5 doge S slasg S Lo usase o3as! slad Sse
ol culg Ho 5 LG, (ual 5 58 sladals Ghal 38 da g (SUiSs (ool 8] o go aanalS (slagy o
5 msne ST ISl olaslal on (uSLaS SIS iinan (3 V) Ssdie lie slasole 5 T Sies
03 bane PH bl s Golial 0ol 53 s oo i3S bame Hu 0sa 5o (138 slacaS 5 Qda o se s JLe)
09 olaA Ll Jsb co i (V) ssdioe aalsd ady gl i bl d 5 S ladipai i, adi s,50 Jsb
5 5 g3 Il oyl 5 solassa s dals 4 LadaalS ool () Jsua) wel cins 4 Jlad Jles b 0¥ SOl
ady pleds 5 Gaadl 5o page Db Jole s g (pl WS slagl Al 5 il s lie sud,
@ olas (pl 5o LagalS 53 00y 5 eoledls Jsb (nsidn € ook @l oS olsa slaplal culis
() Jsan) sl e

Luss bl il o cldS 5 JEB da yo oo LadgalS (5850 5 L8 cubls dea 51 sauaie sla S5
(V) wohs i GlalS o o S slasds JSAS (sl Gldisy iS55 5 £55 Coige B Hu (G om

5- hydroxylmethylfurfural -y Furfural -\

YVv¢


https://dor.isc.ac/dor/20.1001.1.16807154.1394.16.2.2.3
http://journal-irshs.ir/article-1-68-en.html

[ Downloaded from journal-irshs.ir on 2026-05-21 ]

[ DOR: 20.1001.1.16807154.1394.16.2.2.3 ]

Sse UseasS s ki bl 5 (SEE s Gaodils cielBas 5 nS 5 sla )

bl 5 50 disle — g sl LGl 4 JED 51 uy cannlio 4y wlasd 5 gl o slas (gad bl i
clagbsy aallae poudse (ol b Golld 5o (0 JS&) W Llassass Soslhe a5 Slesnsy ol il
S ol pLa Y0 pser ST J3ssma ) sl b 'Sa gty oS Gy il 3l Jasla el punS

(\\') KR SL&JuuLangj sl J)lSJS‘ 4.1;3.4] 6‘)‘4‘;"‘:‘"‘5)}""“‘)4 u.u.utu L;_)lg_)l.‘.u

b3 ) San.13 - 3
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Fig. 5. Plantlets obtained from banana capsulated seed in sand-perlite culture medium: (A) one layered
with activated charcoal seed, (B) two layered with activated charcoal seed, (C) two layered without
activated charcoal seed and (D) one layered without activated charcoal seed.
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Effects of Endosperm Composition and Thickness on Encapsulated Seed
Germination and Plantlet Sustainability in Banana

L. Saeedavi and A. Soleimani'”

Encapsulated seeds of Musa spp. cv. ‘Dwarf Cavendish’ were obtained by covering the
shoot tips grown in vitro culture with artificial endosperm. The effects of thickness (one layer
and two layers) and composition (with and without activated charcoal) of artificial endosperm
on the regeneration, proliferation number of plantlet per encapsulated seed, shoot length, root
number and length as well as plantlet fresh weight were evaluated. This study was conducted
using a factorial experiment based on completely randomized design in 2012. Result
indicated that composition and thickness of artificial endosperm have significant effect on
regeneration rate and growth of encapsulated shoot tips and resultant ex vitro sustainability of
regenerated plantlets. The reasonable achievement of regeneration rate, shoot and root growth
achieved from shoot tips covered by one layer artificial endosperm containing activated
charcoal. Developed and strong root systems accompanied with high root number were
parameters that improved the plantlets survival and preliminary sustainability. Accordingly,
plantlets regenerated from capsules with one layer endosperm containing activated charcoal
adapted and grew well in plastic pots filled by a mixture of sand-perlite.

Key Words: Artificial endosperm, Activated charcoal, Plantlet, Culture medium, Banana.

1. Former M.Sc. Student and Assistance Professor of Horticulture, Zanjan University, Zanjan, [.R.Iran,
respectively.
* Corresponding author, Email: (asoleimani@znu.ac.ir)

2


https://dor.isc.ac/dor/20.1001.1.16807154.1394.16.2.2.3
http://journal-irshs.ir/article-1-68-en.html
http://www.tcpdf.org

