Recent Science and Technology 17(3): 263449

18

Recent Science
and Technology

Recent Science and Technology

SCIENCE AND TECHNOLOGY Journal homepage: https:// www.tci-thaijo.org/index.php/rmutsvrj/index

ISSN: 3057-0786 (Online)

Research Article

nsdnsdsnansinzarlzasnnatuuaszliulalaiadl (Rosa ‘Hohoemi Rouge’)
Investigation of Surface Sterilization Procedure for Japanese Mini Rose Hohoemi

(Rosa ‘Hohoemi Rouge’)

1759 nasdseln ® Tsawns BetTaan ® uas ansa 1@seunic

Thiwthong Thongpraphai , Rodjanacorn Chuengpanya  and Apiradee Siangsuepchart ¢’

* o rdrunsasih 8 uminenspuld - uws 1eAunszAYId S1na38972719 TIRIAUNT 54140
? Department of Agroforestry, Maejo University Phrae Campus, Rong Kwang, Phrae 54140, Thailand.
* nimmsdasseumanindgaialony sunaimean siwiasthe 52130
® Independent academician in plant tissue culture, Kho Kha, Lampang 52130, Thailand.
¢ mwﬁmmﬂZu[aﬁﬂ?'vmwmoqmm%nimmym &I‘l«‘l’]’??’lﬂ’]s’\?@él&/[ﬁf- uwy LQﬁ&IW?&’Lﬁﬂ?ﬁ FUNOTIININ TINIAUNT 54140
¢ Department of Agro-Industrial Biotechnology, Maejo University Phrae Campus, Rong Kwang, Phrae 54140, Thailand.

ABSTRACT

Japanese Mini Rose Hohoemi or Hohoemi rose (Rosa ‘Hohoemi Rouge’) is a rose cultivar that produces blooms

Article history:
throughout the year. This plant is widely used ornamentally because it produces a large number of flowers per branch

Received: 2024-05-23
Revised: 2024-07-12 and its exceptional resistance to plant diseases. It is essential to adjust the number of plants in order to consistently

Accepted: 2024-08-15 satisfy the ornamental plant market's requirements. For this reason, tissue culture can help achieve this objective.

However, no tissue culture report on Hohoemi rose has been found. Therefore, investigating a suitable surface

Keywords: sterilization method for achieving large numbers of in vitro axenic plantlets is crucial. In this current study, young

Japanese Mini Rose Hohoemi; branches of Hohoemi rose were subjected to four distinct procedures for surface sterilization using Hiter® or Osil®

economic plant; solutions. After that, nodes were subsequently excised and cultured onto Murashige and Skoog (1962) medium. The

surface sterilization contamination-free rate of the explants and the survival rate of the sterilized explants were recorded after 4 and 8 weeks
of culture, respectively. The results revealed that surface sterilization with 10% (v/v) of Osil® for 10 min of exposure time
was the appropriate disinfection method. High rates of contamination-free (90%) and survival (100%) were achieved
with this treatment. The results of this study will be helpful in producing large numbers of axenic cultures in vitro following
the surface sterilization process, which will facilitate future research and the development of a successful tissue culture

technique for Hohoemi rose.

© 2025 Thongpraphai, T., Chuengpanya, R. and Siangsuepchart, A. Recent Science and Technology published by Rajamangala University of Technology Srivijaya

* Corresponding author.

E-mail address: siangsuepchart.apiradee@gmail.com

Cite this article as:
Thongpraphai, T., Chuengpanya, R. and Siangsuepchart, A. 2025. Investigation of Surface Sterilization Procedure for Japanese Mini Rose Hohoemi (Rosa ‘Hohoemi Rouge’)

Recent Science and Technology 17(3): 263449.



Recent Science and Technology 17(3) 263449 (2025)
UnAaa

nwauuaszdulalaiedl (Rosa ‘Hohoemi Rouge') ilumunwisnunaiufieanaanldaseansdl aandmanaindefia fanw
nunudalsans Jodudsdszaunlasuanufion denunsniansldiUSunanNesinalNaaaUauaIfaANFaIN1TVInaA
o o v o 2 @ A o A & & A \ & o ' 9 Y ' aa
ldUszavldadnsainauadaduiedidu Ssmanwzidsaiiailiaaunsaaavanaddaidnlszaidainandle wnuadslinus s9uid
g & A A A o & =2 aa . & a A A Yo A &

wnzidpatiaibarasnranuuaszdiulalaied dsmelt nsdnsitwandusefinanzauielildduizdsaniso lunasanasas
° 2 a o ae A oo A a A & a o & A a ad
Fwansniafienuddy nuitsilahfideuwsesnnauuaszdiulalaedldwensnsefdnasszalanainialada 4 35
mnﬁfuﬁmmﬂdmﬁavlﬂLa'muummsé'amﬂ:ﬁgm Murashige W&z Skoog (1962) LiufinaaINMIUaaalBaUaITWATLAZNNTIOATIA
295 uNrUaanTatialisinty 4 uaz 8 gUa1w aNdau naniInasgdnuinIenddafidisansazansladaltudu 10%
(USmasdiinas) wiu 10 wiil 1wiTaminzaungalunsdnmi Wasnwudanmaaaaide (90%) uazmiseadinvasTunongs
(100%) wannmsanazidudselomidansin luldwWenangefvasisriaililasuiolaaaeiveadiadsunamannluszuuns

@ [

& & A4 o o ! = @ ad kg & A Ly al v . oA a a '
LANTSIREIL WL ﬂ%ﬁlzu’lvl,ﬂgﬂ’liﬂﬂﬁ'lLLNZW@NuW’JﬁﬂﬁL‘W’l:LamLuaLUa“IJENQMm‘]JLLﬂitmui_!uIﬁIﬁLallvl@lam\‘lllﬂizﬁ“nﬁﬂ’m@lavl‘ﬂ

°o o o A a A a & a
ANdN : Q%a']ﬂLLﬂizmﬂ/l‘!uIﬁIﬂLﬁN, W'ﬁLﬂiﬂiﬂ'ﬂ], mMINanaLTaN?

1. UNHI

nuauuaszdulalaiefl (Rosa ‘Hohoemi Rouge’)
- . N .
dunwanuasWuinsddigniauwiniiasasivdanina
£y v A A o A o %
dainivedfuilnafdnifsundatuaznasnianowng b
aanlidszaurfalniagiaue Arriafiduliwe ludfiden
WU @anIzuzuIBLANN (full bloom) L uFTUNITUIUIA 2
wwudes Swiuaandaislageiis 18 aan uazanuisnaan
aanldagnsdatitasnnaansd q%muw”uﬁﬁﬁmwﬂummia
o & A o v a Ao .
anwuIaRauuaziaN v lfiAalsaluaaden (Diplocarpon
rosae) wazlsaluafiy ( Phragmidium mucronatum) (United
States Plant Patent, 2020) dzansazaInaaiisilwnnaiy
Ay = AV vo A a A &
waszgiulalaefidudsildiuanafivudnsiianialu
gasnnssa liiaanlidszaunalan dnsuludszimalnonu
wunisarsnrrhanndluasialiaan - ldUszau aaa
& A o ¢ o < A A o A A
pawlatl uazFadIaNaantal adnn MITUSH MduNTNNIN
L‘ﬁmwa@iammauauaommﬁaams"naa;‘ij’uﬂﬂﬂﬁa@m@"lﬁ
aanldiszduldadadaiiiasfaddny Arluanannaiy (genus
Rosa) ﬁﬂmmﬂw”mfﬁmmiﬁ@“ﬁﬂ @afd MUNILAZAAAT U6
Al o ' ' e A Aa o ¢ A
Afaananliamusnldduisndansussuysniudiusmie
Uaaalsnademinigus Snnsnnuanisnlunseiydule
waznIreswsiraanwatuginandnuldlundazngnia
gl Mawiziisaitaielsgnihandszyndlgineld
suInindTuadusesnunaivlauiniisinadaniny
é’aamimaaqmammwvl,ﬁmﬂvlifﬂi:ﬁ'u wadadiduisng
o ca Ay X o 2 o o N a
peaNUERTA launagmadsilwmanaaldifafingianm
v A o <& & o o v o v eAa o
duirlanasanid midstrirliladuasnuindansue
suyIniwazdaaalinnioluszozinafidinadndas (Pati et al,
2006)
& A A o« - v oA
NMawzLasaL el un TN TUEI UV B IAUN TN

& v & . i . =
Wasneldannzdaeaide (aseptic condition) atialsiay

@TuﬁﬂuﬁimﬂmﬁﬁmsﬂmﬁaumnL%aﬁ;a%mﬂuﬂna
a a 1 1 U é o v
1AUIRNIZUSAINNEIRAT 9 VIABAT Tamunsanilw
dasartaldlastinusiunszuaumswensinigaiii (Bhojwani
and Dantu, 2013) annafinnauuaszdiulalaaddslaud
TNENUMIBBIERBTAIITNTIRzIRlalaR TN na
av A& & . & a 2 A I
UL BIIANBINITNONH T ORIV DITUNT LT UR1QULIN
NMIWaNA T oA T UIUA D ULINVBINTZUIRNNTENIZLRDS
& A o ° oS A & A ' A
Walile amﬂumsml%%uwwﬂaammLmaqamwmum:gﬂ
e e X X 4 A4 o oaodne . X e
mm’qs:uun’mwmamLuammwauwuwwvlmmmuvlﬂlm
Turuaaudry 9 dold duasuiisdaudranadiabs
A . & a2 oA a A A
WadsanuinntzuiunsWenainIa AT unsUssanTaw
Az lilddunrUsaaitanseadialsuiaun §IHalwng
o eA o & & A o a .
wmwqummﬂmﬂww:mmLuamamLuu"lﬂamuﬂm:uu
Ll,a:ﬁqmﬂﬂw (Bhadane and Patil, 2016)
msWaﬂsahL%aluq%mumﬂw”mfwau (Rosa hybrida)
fonldlmdonlaldaaa’lsyt (sodium hypochlorite: NaOCI) SipAs
mswaﬂLﬁaamnﬁﬂi:ﬁw%quﬂumiﬁw‘"@L%aqa%w
. y .
(Tolembetova et al., 2017; Jonoubi et al., 2019) FIN1INB NN
X oa ne . . v am
Lmammuﬁﬂummaumsmmmwufqmmmuwufwammznﬁ
winzlasditatdalugag 10 TARUAN (9.6, 2014 - 2024) WU
31T NaOCI tnsavasdfuiimaniszauanudutu 2.5 - 30%
\ ) , & a = .
TununaNenaTeAIwI% 1 - 30 w17 (Abdolmohammadi
et al., 2014; Abuj et al., 2015; Bayanati et al., 2015; Dehestani-
Ardakani et al., 2016; Tolembetova et al., 2017; Mahmoud and
Hassanein, 2018; Jonoubi et al., 2019; Pahnekolayi et al.,
2019; da Silva de Matos et al., 2021) §13ua1TNanadLTain
{a A o Y
ANFIUHENVDS NaOCI mgnmmlﬂumsﬂaﬂmams@msm
(commercial bleach)luﬁiﬁgﬁu viu lataad (Hiter®) n3o
= va v a
anaSand (Clorox®) lafinsuan Naocl liiduansaangns
. &

agieidareladn lasarsaanaiauisainiaise

v
A

adwlea e lalasrialuuszdsanlduns (Hongthongkham

o) Qo



Recent Science and Technology 17(3) 263449 (2025)

et al., 2022) Javih liiindspusswldidenldznsnenaiinsa
miﬁwmwaﬂ%hL°’fj?aﬁa%uﬁ'ﬂuqmwaww”ufwau Banuns
127anadudi 10 — 100% win 5 — 10 wift (Khosh-Khui and
Sink, 1982a; 1982b; Hsia and Korban, 1996; Ibrahim and
Debergh, 2000; 2001; Ozel and Arslan, 2006; Kanchanapoom
et al., 2009; 2010; Attia et al., 2012) iagaﬁwﬁmmmlﬁt,ﬁu
Fudazawiseldidanld Naocl Aamnududuuaszazaaily
maWaﬂ%hL%?aﬁa"fuﬁmaaqﬁmuw”u:ﬁjwawﬁ@mﬁ'u Tasduiy
ANMNFZA wﬁﬂLLa:mqmaa%uﬁmﬂuz%'m?y FIUNAVBIFNT
WanunsamsAndsunanaas NaOCl damsinanwansin
L%yaﬁa%uﬁmq%muLLm:tﬁﬂuIaIaLaﬁﬁaLﬂuﬁlaﬁma:ﬁwﬂ%
finw

Shokri et al. (2015) ldihaymadanaizmawiluiuns
wIodanasulu (silver nanoparticles: AgNPs) VRADATINT
ﬂutﬁaumnL%ﬂﬁga%wlqumumﬂﬁufwau UaZWUIN AgNPs
mmmﬁﬂﬁ%uﬁmﬂaam‘f}va"l(ﬁgaﬁa 90% NN nauta b
fg’mﬂumsa:mﬂ AgNPs LuT% 150 4a8n30/A0T w1 20
wfl Imsdnwlufonarssfieinuinnsnansuizeie
AgNPs mmsn“ﬁaﬂﬁ'ﬁi"@l,l,aza@n'lsﬂmﬁaumnL“’f}vaqa%w"lﬁ
ae190U528NnTn W (Sarmast et al., 2011; Nartop, 2019;
Adebomojo and AbdulRahaman, 2020; Tung et al., 2021a)
VAL EINDIT AgNPs ﬁﬂlﬁ”lﬁ%uﬁmﬁiﬁﬁmwﬂaamL%aga
A Inande NaOCI (Parzymies, 2021) uazuaaidonlaly
a5yl (Tung et al, 2021b) BnvsauiTUaoaBagsdsnnnms

'
a v

saadiansaninaiyidulafigadneae (Shoki etal., 2015;
Nartop, 2019; Adebomojo and AbdulRahaman, 2020; Tung et
al, 2021a) 149 lafinn3in AgNPs ldwanluasiafinns
AINBAT LU Lada (Osil®) wazduisowuitnsians
duduaisasazaruladasiodasnunisidulsaniuiale
(Citrus greening disease) (Vatcharakajon et al., 2023) @ wm@gﬁ
n1317 AgNPs ﬁwaﬂumsmﬁmaLﬂwmmﬂixﬂqﬂm%@iams
& a2 oA A AR & a4
Waﬂmwjam“ﬁuw"ﬁ"naoqﬂmuLmszzyﬂ'ﬂﬂmamal,ﬂuaw
hauladamsfnm
N SN -
nsWansTafrTuiNonelunsdiuas NaOCI Lag

AgNPs finanand196s lausinanaudutusasasnanuas

ez N N TN NHL T AIRINITDRINANITENUGD D AT
NM3UaaaALTauaTN1IIaaTIAVaITUNTAIURAINITLUINAT
Wanaingafa}e titasannaswan laiissusidui wdatoas

& A v & a ' I 2 A a o 3 )
28317098 TW aduindolraduesTunNsaneay (Bhojwani
and Dantu, 2013) n3zuawn1sWeanai Tl T unN s dn
Tufaunazidoadanuazdasldiznisnenldinunzan
(Bhadane and Patil, 2016) ad%i 9W3TpUIsiianUzaidie

=2 a

ANEITNINENANTO AT UNTNLANIEFUVBINAIIVUATE

Ay

diulalaadlasltlanaiuazlada wafildanmafineniiaz
LﬂuﬁagaL'ﬁuLawﬁm%mimné&hL%aﬁa%uﬁﬂumjuqmm
vuguay wazazdudstlomflumvinludenangauisuiile
W ITNI3287 Uw"'uﬁfqﬂmuLLﬂi:tﬁQuIaIaLaﬁﬁa gnadia

wziaeiaidadaly
A o A A o
2. WDANKKBNIIIIY
= 'y a & a
2.1 maaFsunuaruuaszgyulalaednauniswensusod

{ a P
nuanuuatzdiulalaiad (Figure 1A) Gargnlu
Ts95audulivasanaiouneasthlyd snineiaoudld - uns

v oA

a a L et 1 s { Qyo
lAUNTZLAD TR VL@‘ITLJﬂﬂiwuﬂﬂﬂ%i”lﬁﬁﬁﬁiaﬂﬂf]‘ﬂﬁﬁ']ﬂm f

(]

A

AsiuuanGa (carbendazim) NN 9 15 44 1JulA1 1 1Haw
ﬁ'uﬁﬁ’l,ﬂumsﬁﬂmﬁgﬂiﬂué"@m's?hu gINUI 20 AaANIN
i1 20 Aas mmﬂﬁﬁwLm'q'wmuLmi:tﬁﬁﬂaimaﬁlﬂunm
3 4 Aaudfiudunouniswensingefi

2.2 mw/anexhtﬂ‘?aﬁaﬁ'iJuw”awaow’qummmxzﬁﬂu[afmaﬁ

faiRenfisdaniifanvazauysol liunngiasses
vaslsnfiawiasanunainauns (Figure 1B) anniushfsanea
wonlifinnue 3 - 5 oudies (Figure 1C) fawinludadin
Ivazana wiaunuulsaun 9 GT’JElLL‘]JN“IJukL&ILLasz’]U’]ﬁ’NQ’m
(lavauan, Uszinalng) Lﬁamvﬂmmguﬁa@aguuﬂwaoﬁ?u
e tgudirlUdsuunszansinszinn 5 wil e liEuRDuRS
mnifuﬁda'aum&hﬁgnimﬂummuaaL“]TmTu 70% (USuav/
U33199) win 1 wN LLﬁ”ﬁdﬁ’]L‘lT’W;j“llgumaum‘a‘Waﬂ%J’]L%aﬂ’J

2 = \ 1 aa
2p35uNT Geutsaanidu 4 35 (Table 1)



Recent Science and Technology 17(3) 263449 (2025)

Figure 1 Characteristics of Rosa ‘Hohoemi Rouge’ (A), selected young branches (B) and pruned young branches, 3 — 5 cm in

length, as starting material for surface sterilizing process (C).

Table 1 Surface sterilization processes for Rosa ‘Hohoemi Rouge’.

Sterilant (concentration, exposure time) in surface sterilization step

Method
1% step 2" step
1 Hiter® (10% v/v, 10 min) -
2 Hiter® (10% v/v, 10 min) Hiter® (5% v/v, 5 min)
3 Osil® (10% viv, 10 min) -
4 Osil® (10% v/v, 10 min) Osil® (5% viv, 5 min)
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Table 2 The effect of the different surface sterilization procedures on the contamination-free rate

weeks of culture on MS medium.

of Rosa ‘Hohoemi Rouge’ after 4

Total number of contamination-

Total number of explants with

Contamination-free rate

Method contamination
free explants (%)
Fungi Bacteria

1 28 - 2 93.33 + 5.77
2 27 - 3 86.67 + 5.77
3 27 2 1 90.00 + 10.00
4 27 2 1 90.00

F-test N.S. (p = 0.672)

N = 10 explants/treatment with 3 replications. Data are presented as mean + S.D. N.S. in F-test indicates a statistically non-significant

difference at p < 0.05.

v '
A A

FOUUANTWIALAN (microfissure) ldsatdawsiiaaau
a a 0 s tﬁy a a
WWome Sanudeunauaznalndosnudesadnlassiiuma
o 2 oA o= K a ) & a o
aadas Suiirdsagluannuaioaussdumudaiiagadnle
@ BNNIRNINYITUNTAINANITIAY 9 AT UNTEN1TD
& & a o, & ' & o A A,
dwananiersdwlditsdusznitvmuaaunisdoiuisg
sInannIathvenainTevialnidnaas (Leva and Rinaldi,
2012) dwsulunsdives AgNPs mInandroasazanslada
& o ¥ iy A A
1 %30 2 A% WudanMIlaaaavasTuiTagn 90% F9819
= v o Aq o 2
Wuwszanadutusasansuazszeziiafiltwanlunsianm
# l'ldganarinaoiitatdanaunniyin Naocl agng'lsfianu
wRzgs bW unin1snendun a1y AgNPs 31471
2 A34 memamﬂmuvl,ﬁszlqmmwL“ﬁwiml,axi:ﬂ:nmlu
nIsWandls AgNPs dnadesannisUaaaibavadiuis las
ANkt AgNPs luanuidududiniessoziiannisnanau e
FINa A beBRIMIUse AL Ta2 9B UNTNGNIINNT LT AgNPs
v A A
Tuanudnduganiaszoziaaniswanfiuiu (Sarmast et al.,

2011; Shokri et al, 2015; Nartop, 2019; Adebomojo and

AbdulRahaman, 2020; Tung et al., 2021a) aInwn1INansLTe
fFuizalsiEanuduturasasnanwarszaza lumInen
v 4 v F:‘I o >3 g
Inunzauialdansnenaunsneangnidenisiniaide

IS v ' = a a
fgamw"l@amwﬂimmmwga ga

3.3 dammrranfinvavaudarseaidannarvunszdiulals
ol

4 o \

ethusmdafivasadaundssluamsdsase
gas MS dadn 4 sk (samm:nmmufgmmuiﬂuma@1
naaad Aa 8 FUAK) linumydwiauAndy wansmaass
WUIMIWENUARL I TRINANIZNUADANNLANAIVBIDATINT

aa £ A & & A o
30070V ITWNTU LT N1IWBNKNTIRNIAIURITALANY

lamaswunisansvasuie laomineandmussazaslaas
UIn 2 A59 IABANTI00T33009TUNT (36.67%) F1Nn
mInandruatazars lainasiNosasatden (50.15%) ol
mInanalsasazatsladalinunisansvadsiudalsaaise
(8931N13700T30 = 100%) (Table 3) ToUnoalTanaod
o & Al S X a ' a A
anwoziduFinaansnsduizuas ldnunmsaialdluwse
' A £y & 4 Aa & 2 A & Aaa
gaa bl vaeisutalseadenseadianu sunsiduiided
wazwumaaigyliluuszsaalndnnduiy (Figure 2) N3t dau
o iy a & o
ToUWTUNLNTAIYVBINNANTUINEANGY (Figure 3)
. & a2 oa A A
mivansiugefduirnauuaszgiulalaaiide
& & aad ' o Aa

ssazanglainas 2 a3y (351 2) sanalheasnmItendinvel
)y & o ao & o
FunNvUaeaiBaand1ad (Table 3) naddufiduldluvituas
a o o ao o A ' o A a
WAEINUALIRIT A URENINWLI1N1TLE NaOCI Aty
Wutu iNszazan lunmInen wIaiRuswiuasalunswan
o v Aaa g A/
Mlrsannsseadinvastunrlaaaitaanss (Maurya et al.,
2013; Dehestani-Ardakani et al., 2016; Jaisue et al., 2019;

A

Srisawang et al., 2019) NIt duwszanInenada i luine s
) a 1 g a s ) a 1 Aq/
HuRndairadvaitoradn winuddidufndaisaduaidu
NTBN@28 (Bhojwani and Dantu, 2013) Tuiwifiannnissea

Aa A a a A A P v @ A

Faansanisasaidulanaassiiatiuanuidutunie

D X e . e N
seoznalumIvanan@afa swnsunsHnnIWendls AgNPs
P S L X o
lumsnmdnudn Fuiafignenadnefindisasazais
a Qs a { A v

lagaflaanieadiaf 100% (Table 3) Tsanaidulyldin 1)
AgNPs finsandsagmalusadirludSanafidrasnnolu
M3ANBVEY Vatcharakajon et al. (2023) 39 laiiduRuaaioas
AU e 2) AgNPs mmsngﬂgcﬂeﬁuLLaizmﬁauﬁL"ij’ﬁgmﬂ’Lu
\ad VI TUAT ld s wias Rt uazUITg (xylem) Wia
P o A A o oA ° o
YaaLA89871%1T (phloem) TadnNTa 10170 AgNPs i1
WaRUARUNITZUIUNM TN U ATNE 9 16 (Tung et al.,
2021a) agdlsnany msnanaiudafaluiNsussfiawuinnms

WU uTunsaszazan lunmswanals AgNPs vinldaas



Recent Science and Technology 17(3) 263449 (2025)

n1svaadiansanisiasyidulaaaay (Shokr et al., 2015;
Nartop, 2019; Adebomojo and AbdulRahaman, 2020; Tung et
al., 2021a; 2021b) FauanenslUanuauosnudsoilmaniidin
uHaINAMULANE1INIINUTNTINYBINT LAz TiANTD
Fudruvesfoiinluldwensinigefa (Tung et al., 2021a)
FIin msvl,ﬁméﬁo%uﬁwaaﬂL%ﬂﬁﬁé’ﬂﬁmssa@%%goﬁaﬂ%
gRauazanNTNTuTaIanIWen Tufsszezalumsnenlw
wanzsutiatasnuenuiuiisesmsnandaduie
SEmswendrossazmeledadiuin 1 a9 (557 3)
Uaz 2 A39 (337 4) TWnamyUsaaidofindioadani (Table 2)

wazldnwunsansvesdiudataaailia (Table 3) tilafiaTeh
=2 A o v & 1 ad a A '

NAMIANENN L6 Laadliaininitmavand 3 e mIWanain

damamsazaisladaldudu 10% (USuas/dsunas) win 10

IS

a add A A ad A9 o 1A
WIN Lﬂmﬁ‘nmmzmmqmuaammﬂmmanﬂ‘lf*ﬁﬂimm
AA o a & \ aa A
TNt suazszuzian luniswennanniniimswani 4
Ewldm gty 15% USunavdiunas uazWanuin 15 wf)
5\1Lﬂumiﬂﬁamhwﬂ”@ﬂ%'wmnnm:@i’uﬁu‘lum”umaumsﬂan

& a A oa A a
GJJ’ILﬁam’a"]juw’lj"uam%muLLﬂ‘i:tyI‘].!uIaIaLa&l

Table 3 The effect of different surface sterilization procedures on survival rate in contamination-free explants of Rosa ‘Hohoemi Rouge’

after 8 weeks of culture on MS medium.

Total number of survived and contamination-free

Survival rate of

Method
explants contamination-free explants (%)
1 14 50.15+ 18.22 B
2 10 36.67 + 13.77 B
3 27 100 A
4 27 100 A
F-test * (p = 0.000)

N = 10 explants/treatment with 3 replications. Data are presented as mean + S.D. * in the F-test indicates a statistically significant

difference. Different capital letters within the column indicated statistical significance according to DMRT. All statistical analysis were

performed at p < 0.05.

Figure 2 In vitro growth of Rosa 'Hohoemi Rouge' explants after surface sterilization with 4 different methods and cultured on MS

medium for 8 weeks (bar = 1 cm).

Figure 3 In vitro flowering of Rosa ‘Hohoemi Rouge’ : budding flower (A) and blooming flower (B) (bar = 1 cm).
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