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PHANOM KONGMUANG : IN VITRO FLOWERING INDUCTION OF ROSA
CHINENSIS VAR. MINIMA (SIMS) VOSS AND EXACUM AFFINE BALF.F. EX REGEL.

ADVISORY COMMITTEE: SIRASATIYAKORN BANHARN, Ph.D. 2024.

Rosa chinensis (Jacq.) and Exacum affine (Balf. ex. Regel) are beautiful flowering plants
but growing in natural conditions encounters problems with diseases and insects. These problems
resulted in poor quality and fewer flowers. The objective of this research was to study surface
sterilization protocol and type of chemical sterilization suitable for the production of sterile seedlings of
these two plants. After that, the effects of cytokinin and auxin on in vitro plant regeneration were
studied the concentration of sucrose, silver nitrate and fertilizer on in vitro flowering. From the
experiment, it was found that node explant of both plants was sterilized with Haiter, SJ Biocide and CP
Biocide in all experiments in the highest sterilization at 100%. After that, node explant from sterile
seedlings was grown on MS media supplemented with 0.5, 1.0, 1.5, and 2.0 mg/L of BA, TDZ and KN
for 4 weeks to induce new shoot. It was found that MS supplemented with 2.0 mg/l BA gave the highest
shoot number in R. chinensis and E. affine. After that, the shoot explants were grown on MS media
supplemented with 0.2, 0.5, and 1.0 mg/L of IBA, TAA, and NAA for 4 weeks to induce root formation.
MS media added with 0.5 mg/l IBA had the highest root number in E. affine that no roots were formed
in any of R. chinensis experiments. For in vitro flowering, shoot explants were grown on MS media
supplemented with 20, 30, and 40 g sucrose or 0.5, 1.0, 1.5, and 2.0 mg of AgNO, and 0.5,1.0and 1.5 g
of two types of fertilizer like Osmocote and Yaramila Double for 9 weeks. The shoot explant of R.
chinensis was grown on MS media supplemented with 0.5 mg/I silver nitrate had the flowering at 33%
that shoot explant of E. affine cultured on MS media supplemented with 1.0 mg/l Osmocote in the
highest flowering at 100%. This study is the first to document the impact of fertilizers applied to
promote in vitro flowering that this result could be utilized for plant regeneration and in vitro flowering

in these plant species.
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ALK AITMEUVULLEY 2000 ANY IG]EJGLWTULL?N 16 GI)"JIII\W]@’JH Lﬂunm 4 ﬁﬂﬂ'l“l"i
4 o d o o o
333 Lﬁi’)ﬂi‘u 4 i"fﬂﬂ"ﬁ/i uuﬁﬂmmusm AITNYIITIN TUIUYDA AITNY1IYDA

uuly vazanvenly
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msnaaesd 4 szavanuduuvesylnse Fanesluasn uazilesaon fidemsinili
iHanenveInHawvytazinannimiluanmrasanaaes
4.1 MWHUNIINABDY
mmwumimﬂaamuuduﬁuym‘f (Completely Randomized Design, CRD) Iﬂﬂ!‘ww&%ﬂﬂ
Fudruseanndundilasaiovesitant 2 siiauuemisgas Ms iaugTasa arundudy
20, 30 AT 40 NTN/AAT FaI03 IUIATN (AgNO,) ANMTUTY 0.5,1.0,1.5 1Az 2.0 Haansu/
das feissnonld 2 nuvde eoalulan (12-25-6+1%uunTidon) Ay 0.5,1.0 uaz 1.5
ASN/AAT HaLe1I1NIIR VI (8-24-24) AWTUAY 0.5,1.0 HaL 1.5 ASU/AAT MUEIAY
wzdsaiiuna o dant uinsnaaeseenily 14 FANINAGO ) 0 6 31 fafl
FANINAALIT 1 D1HI3GAT MS (FAAILAN)
¥ANINAADIT 2 D115GAT MS + 4 1ATel 20 N5N/ARS
FANINAALIT 3 01115gAT MS + lAsel 30 n5N/AR3
FANINARDIT 4 01M15gAT MS + 3 1ATA 40 N5W/AA3
FANINARDT 5 01MTGAT MS + AgNO, 0.5 Taan3i/ans
FANINARDIT 6 D1M15GAT MS + AgNO, 1.0 Tadniu/ans
FANINARDT 7 01M15GAT MS + AgNO, 1.5 Taan3i/ans
FANINARDIT 8 D1M13TAT MS + AgNO, 2.0 Tadniu/ans
FANINARRd 9 01115gAT MS + oedTulAn 0.5 n3w/ans
FANINARDd 10 1M13gAs MS + poaTuldn 1o n3u/dns
FANINARDd 11 0113gAs MS + eoaTuldn 1.5 niu/das

(% a

FANIINAABIN 12 DIHITFAT MS + 8131091 Auida 0.5 NF1/an3

YANINAADIN 13 DIMIIGAT MS + 8131031 ALida 1.0 nSu/ans

YANINAGDIN 14 DINTYAT MS + 81951031 Auidia 1.5 nSu/ans

~ 2 X A
4.2 MINIYNHIINITIABIHDLEYD

Y
4.2.1 K3UDIMTINIZLABIGAT Murashige and Skoog (1962)
422 lamssmihlifinansoonasn MuUAUNINABDIY AL
Y v Y
423 Y5u1Smasmeinauli 1dd3uag 300 Taaans 1niulsua pH 5.8 A1

KOH iy 1 N uag HCL tudiu 1 N nuuladuacliifSinm 7 niudedns
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4 1 [
4.2 4 dhwmmsmziaosiason L luTasn e ¥ iuazate Tasldna
= @ 3’1 o dy 1 S A A F 6’5
Uszunm 8-10 Wil nasnnimhemnsmzdean lduiauuie 4 oous Nwson linseuns

a =

v 9 v v
Yarhuaa il tlssingedremieiiannuanle (Autoclave) Ngaingil 121 perusaiFod

U

@ Jd £ I =
anuau 15 ouanomsatiadumar 15 un

4
Y QJQy

A 9 dy A =1 1 tg = 9 Y3
4.2.5 uJ’fJllﬂﬂ'n’ﬂﬁLW’]Z!@fJ\TV]W']uﬂ'liu\im']lfb'ﬂlﬁﬂﬂﬁamlaj @]Qﬂqulﬂunﬁqﬂﬁzu']ﬂ!

Y [
=) =

[ A A a Ao A ! ~ =
2-3 u enadeumsduilouvesgaunsd Wennnesmiz@esiwson 13 luting
- a I o Y L}
Yuilouvesgaunisnamnsothems lwizideslaqe 1
2 x4
4.3 MINZIDSUUDIHD

Y H 4
4.3.1 IFUAIUIDA VUIAAINYTD 1.520.2 FUALNAT ﬁll@s{ﬂ'lﬂﬁ}Uﬂé}'lﬂaﬂﬂL%@ U1
,;I Aa v v o Y a 9 Y
ANAGIVUDINITFAT MS 1/]!,9'111ﬂ?ﬂﬁ?i%ﬂu’ﬂﬂlﬂﬂﬂﬁlﬁﬂﬂﬂﬂ@ﬂ ATUUAUNITNATDIVINAU
L
VIAAY 1 YUTIU
) té} P4 Y dy dy A A a
432 hvaamiziaes I ludeunzeuiiomeNin1uaugungll 25:2 9971
= 9 4 Yo o 1T W I [ 4
IHALBYT AIUIVULLTN 2000 ANSY Tﬂﬂiﬁﬁ‘ﬂl!ﬁ\? 16 “If’JTiJ\WYﬂ'J‘Ll a9 dlan
A (% Jd o &R o o
433149051 9 ﬁﬂﬂ’lﬂ YUNNITUIUIDA AITNY1IIDA ﬁnuauslfu ﬂ')’lllfl’nﬁl‘ﬂ

° o 3 a
ATUIUIIN ANNYIITIN ITUIUADN uamﬂaﬁ%uﬁmimﬂﬂaﬂ

ad a LY %
'Jﬁﬂ]'i‘lligllluﬂa / m!ﬂs]z‘nmaga
I [ = VoA a 4
uaaanamsnaaouiuaundes Audouuuinaigiu laenizianuulslsiung
(787 (One-way ANOVA) 1azi)38uieunnuana19v09A1Ragn1875 Duncan’s new

multiple range test (DMRT) Aszautivdday 0.05 doTsunsuduiegal SPSS version 21



UN 4

HanN15e

d' =] ad | &’ a | &' d' ] a
4.1 M3naaean 1 msan¥1IsmsHensyenazyiavasasHandure NNz aNADMSHARN
% v &’ v Y] d
aunalasarevespaUryazNIANNSAL
= as a ] dy A a 9 9 dy
NNMSANEIITNSHaz¥HavesaIs Nens ez anlumsnandaunalasaiie
1 @ J 9 1 dy A o . . . .
YoanranyazIunnin laglaarsenainione Haiter, SJ Biocide 1tag CP Biocide 11
v 9 v
szauanuduTuiuana iy TagnasainionsinFedudiudovosnnaluryazaiiuny
@ <Y 1 dy a 1 Y o Qy 1 9 té/ I
Saidemsnonaiureriinaee udnhyudiude llmiz@esuueimisgas MS (1962) 1iu
[ o [ g‘/ = S 3 4 dal S aa )
na1 4 7l vasnduTunnlesisuatlaoaae 11e3F1N155093I0 I1UIUEDA AW
Y Y
g1goa 311U 1Y Awen 1y Susntazanuen Taglaiinsnaaess 3 ase lawa
Y
N1INAADIAIL
Y ] v
4.1.1 MINABDIATIN 1 (3zHUINIUN 25 NYENAN- 25 UYUIBU W.A. 2566)
/3 & e s I aa A ¥y 9
4.1.1.1 wessuaiasaweazilosisunissenrinveansnanaunalllasa
Y
Foveanratuvytazaunnimmi
] dy ay 1 9 9 ad ] dy d‘
nnmsHena e FUAINTDVRINHAIUNYAI8ITMI Az a1sHona uFON
] 9
LANANAUND gaNINAaeInonaUFoA218 NaOCI 20% 10 U1 AWAI8 NaOCl 10% 5
] 9
wH gan13naaeINWoNa1FoAI8 NaOCl 20% 10 U1 AIUAIY NaOCl 10% 5 UIH AL
] 9
SI Biocide 15 W17 gan13naansiilonainioaie NaOCI 10% 10 U IWA8 NaOCl 5% 5
v 9
w1 @wA1e ST Biocide 15 WIH gaN1sNAR0INNONAUFDA28 NaOCI 20% 20 W1 ANA2Y
= Y . . = A 1 d’l Y
NaOCl 10% 10 U101 A1MAIY CP Biocide 15 W19 1Az AN13NAA0INWDNNUFDAIY NaOCI
= Y = Y . . A A I 3 o d’l
10% 10 UM A1UA8 NaOCl 5% 5 U1 A1UA8 CP Biocide 15 W17 Ulosisunianaiae
1w ~ d 3 14 aa T W 1 ~ ] dy 9
N 100% HazilosIFUANITTEATIN 1NINL 100% AIuganITnaasInonad1iony
v 9
NaOCl 20% 20 W17 @1AR28 NaOCl 10% 10 W1H gan1snaassnvlenainiodrs NaOCI 20%
A Y = Y L. = d' v X
20 WIN MWAIY NaOCI 10% 10 I @IWA8 ST Biocide 15 W19 gAN1INNADINNDNN YD
Y = Y = A 1 49} FY
A18 NaOCl 10% 10 W1 1198 NaOCl 5% 5 U tag yan1snaasinenaiidenis NaOCI
=1 Y ~ ) . . A A I I 4 dy
20% 10 U1 AINAIY NaOCI 10% 5 W10 1828 CP Biocide 15 U1 Nidosisuaiaoaiie
T @ =\ S < 4 aa " @ [ t:y 1 9 ] [ 4
MIRY 67% HazlnesiFudn13seadia N 67% TIUFUTIUTOVRIUNNTAY Tuga
A " Ay a Y ~ A
MInAaaINenNUFAIY NaOCI 20% 10 U1 A1WAI8 NaOCl 10% 5 UIN 4ANITNAADIN

4
Wonaiu¥en1s NaOCI 20% 10 W17 AMAI8 NaOCI 10% 5 W17 1az ST Biocide 15 U1 yANTS
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A v Ay a v ~ A
NAaoINNona1F0AI18 NaOCI 10% 10 UIN AINAIY NaOCl 5% 5 UIN HAZFANIINAADIN
9
Wona1ed1e NaOCI 10% 10 U190 A1A28 NaOCl 5% 5 U9 1ag A1uA8 CP Biocide 15
A A P A 1o ~ P Aa " o \
N WlesiFualaoarominy 100% taziledFuan1ITeaTIn NN 100% AIUFANT
A v A a Y A ~
nAavINNoNau TR NaOCI 20% 20 U1 AINAIY NaOCl 10% 10 1IN gan1Inaasannen
Y
210828 NaOCI 20% 20 U1 A1WA28 NaOCI 10% 10 U1 1ag ST Biocide 15 U1H 4ANIS
~ [ g Y =1 FY = . . =
NAaeINWon:1FeA28 NaOCI 10% 10 U AI1UA8 NaOCl 5% 5 U1 1ag SJ Biocide 15 WA
A v X 9 ~ Y = Y
gANINAINHBNAUFDAIY NaOCI 20% 20 1IN MUAIY NaOCl 10% 10 YN AL A1NAIY
v 9
CP Biocide 15 11 tazgan1snaaosiilonaiuyoais NaOCI 20% 10 U1 A1uR28 NaOCI
~ ) il A A s 2 o K o ~a 4
10% 5 W19 1ag A1UA28Y CP Biocide 15 U117 Nilosiyuniasamsominy 67% uaziilosiyua
AAa 1w A
N1TIDAYIN NNV 67% (AT 19N 4-1)
4.1.1.2 NUIUYDA
[ dy Qy [l 9 [ [ 4 9 o
vnmsWenAuFeFUdIUToVeINHAIUH YAz NINNNTATud 1111
¥ I @ 4 1 le [
IMIZIABIDUDIMITGAT MS (1962) 1iunar 4 dlad wu Fudlrudevesnrnaruvyluya
v 9
naasInWona1Fea18 NaOCI 20% 20 117 @11a28 NaOCl 10% 10 U1 uag a1ua1e CP
v v 9
Biocide 15 17 AT 1uugaamaouInNga 10y 1.66+0.33 soanodudiIu ua lauiinam
[ aa o 4 [l Qy 1 [l [ Id ~ [l
LANANNNADANUYANITNAADIDU dIUTUdIUToURINIUNNI A luganaassionain

A o

4
1%0A28 NaOCl 20% 20 W1# A1WAY NaOCl 10% 10 W1 1ag ST Biocide 15 1di L3 1mueon
H H v H
MALNINNGA M17 5.50£0.50 OARBFUTIU LG ITANVUANA NN NADANVYANAADIN
v A Y 2 Y 2 . . = =
WonaiudoaIs NaOCl 20% 10 419 A11A8 NaOCl 10% 5 WA t1ag SJ Biocide 15 w11 Tagl
1 Y H
TIUIUGDARAY 1NN 5.00+0.57 BRAABFUEAIU (13199 4-1)
4.1.1.3 ANE1ILRA
1 dy 2 ' 9 ' @ CO- o
nnnsHeniNFeFUdIUToVoIHA DN YHazLIunwTaiud il
1 3 o J Y '
IMIZIABIDUOIMITGAT MS (1962) 1iunar 4 dlad wu Fudrudevesnrnarvyluya
~ v dy Y )= Y a A A

NAavINonNUEDAIY NaOCl 20% 20 W17 A1UA8 NaOCl 10% 10 W10 HANNEIEBAInAY
WINAGA A1 0.92+0.07 IsuANAS HA luTianuuanAnNadanuganITnaaeINnonai

1 Y = Y = . . A Aa
139A98 NaOCl 20% 20 U191 #14AI8 NaOCl 10% 10 W19 tag SJ Biocide 15 419 NUANNED

] Y H F4

goAmAY NN 0.86+0.01 IsuANATAIUTUAIMT0VDIN1MNT i luganaasaivonainie

@18 NaOCI 10% 10 U1 @14A28 NaOCl 5% 5 U1 tag SJ Biocide 15 U191 UA114817609

MALNNGA N 2.06+0.06 LEUANAT LA TANUIANANINNADANUgANITNAaDINHon
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4 v
2 UFDAI8 NaOCI 20% 20 117 #1NAI8 NaOCl 10% 10 Y19 TAN1I80AIRAY 1110
2.05+0.05 IBUAAT (15199 4-1)
4.1.1.4 9l
] ti} Qy 1 9 [l I 4 9 o
vinmsvenanFerudiudevesnualuryuazirunniaiugirll
4 I o [ Qy 1
MIZIABIDUDIMITEAT MS (1962) 1iunar 4 da1d wud Fudlrudevesnrnarvvyluya
A v Ay A ) A L. ~
naassnonaiuFenls NaOCl 10% 10 U171 A1uA28 NaOCl 5% 5 11 tag SJ Biocide 15 U0
v v v
nhuulumasnniige miny 5.66+0.33 Tuasdudiu ua bilinnuuanaenananuya
' 9
n1snaaedNeonauFea1s NaOCI 20% 10 U1 AIWAI8 NaOCI 10% 5 U1H nazyans
A v A v A v A Y
naaednWenau1yeAI8 NaOCI 10% 10 U1 @I1NA28 NaOCl 5% 5 I Laga1uA28 CP
[ v
Biocide 15 119 #9109 1umae 11100 5.33+0.33 uag 5.00+0.57 JUADFUAIN MNE1AY dIU
Qy 1 9 1 o o ~ 1 dy Y )=} Y
Fud NIV NI Tuganaassnona ureaIs NaOCI 10% 10 U191 #14AI8 NaOCl
v ] v
5% 5 WM tag SJ Biocide 15 W17 I 1wanlumasuinfiga miny 21.50+0.50 Tuaedudin
1 [P= 1 aa o d' [} dy 9 =3 9
ua ldfianuuananneananuganaaosnWenau nFoa18 NaOCl 20% 20 U7 ATNA1Y
v Y
NaOCl 10% 10 w13 118 SJ Biocide 15 W17 uazyanisnaassivonainions NaOCI 20% 10
YN AIUAI8 NaOCl 10% 5 W19 tag SJ Biocide 15 w1H Taslisiuiulumas midu
v ]
20.50:£0.50 18 20.33+0.88 TUADFUEIU AIWAINU (A15199 4-1)
4.1.1.5 anue1d 11
[ dy ay 1 Y [} @ d Y o
vinnsvenaiureFudiudevosnrarunyuazirunniaindniily
¥ I o 1 Qy [
MIZIABIDUDIMITEAT MS (1962) 1iuat 4 dlad wud Fudlrudevesnrarvvyluya
A v Ay A ) A A A
naaeINWonnUFOAI8 NaOCI 20% 20 W10 AINA8 NaOCl 10% 10 U1 Hanuelumae
WINAGA MDD 0.43£0.01 luAINAT U INTANNLANANINADANUgANITNAaoIRonai
dy Y = Y = . . A A
¥0A 28 NaOCl 10% 10 W17 A1un38 NaOCl 5% 5 W% 1ag ST Biocide 15 1419 UA1ue17 I
v Y [ 2
MAe MY 0.42+0.01 uUAWAT dauFuarutoveuitumnindluganaassivlonaiiedln
NaOCI 20% 10 Y15 #1uA28 NaOCl 10% 5 W19 1ag a1ude CP Biocide 15 114 Ianuendlu
aa o d’

MABNINAGA AU 0.61£0.00 LHUANAT FIVANWLANA NN NADANVFANITNANDIDU

(13199 4-1)
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Y v v
4.1.2 MINABDINTIN 2 (3EUINIUN 5 NINYIAVN— 5 TIHIAY W.1. 2566)
P X s aAa ) M)
4.1.2.1 nloswuatasareuazilossunisseariavesnisnanaunailasa
9
1 I 4
IIPVDINUATIHYUAZUIUNNT L]
&2 9 Y ax v & A
M INONHUFRFUAIUTOVDINHAIUNYAIBITMTHaz a1 Wond ¥
v 9
LANANAUNYN gaNTnaaeINonaindod1s NaOCI 20% 20 17 A1uR28 NaOCI 10% 10
=\ . . =1 A 1 j} A = 9
W 1ag SJ Biocide 15 U191 ¥AN13NAa0INWond UFDAIY NaOCI 20% 10 U1 A1UAY
I 2
NaOCl 10% 5 u1#i 1az ST Biocide 15 W17 Aan1snaasNnonai u¥ode NaOCl 10% 10 1
v = A v Ay ~ ]
AUAY NaOCl 5% 5 U gan1snaaoInlonainden s NaOCI 10% 10 419 a13a8 NaOCl
= . . =1 A 1 dy Y = Y
5% 5 WM tag SJ Biocide 15 U191 gAN13NAADINNONANUFDAIY NaOCI 20% 20 I AIUAY
v 9
NaOCI 10% 10 U1 1aza @28 CP Biocide 15 W17 gAn13NAa0INWonai1F0410 NaOCI
20% 10 W1 AIWA28 NaOCI 10% 5 W19 1ag A28 CP Biocide 15 U171 LAZ¥ANITNARDIN
v Xy ~ ) ~ v . 1 A
Wona1¥eA18 NaOCI 10% 10 U1 1A NaOCl 5% 5 U1 1aza1uale CP Biocide 15 419
a s 2 o A o A s 2 & Aa b © )
ulosisualaoarominy 100% Uazl)eTEUANITIOATIA INIAD 100% TIUYANIT
' 9 ]
naaesnonaUFOA18 NaOCI 20% 20 U1 ARG NaOCI 10% 10 WA Lazgan1snaasi
1 dy Y =} Y A A QI o dy [
Wona1¥eA18 NaOCI 20% 10 U1 A1UAI8 NaOCl 10% 5 11 ilessuatlasayominy
< aa " W 1 Qy 1 (] o
67% wazilefiFudnissendin M1y 67% arusudiudevesirunnialu yans
A ) ~ Y] ~ ~
NAavINNoNAUFDAIY NaOCI 20% 10 UIN A1WAI8 NaOCl 10% 5 U1l gan1snaaeinen
9
2AU%¥0A28 NaOCI 20% 20 U1 A1UA28 NaOCl 10% 10 U1l tiaz ST Biocide 15 W1H gan1s
A (] Ay 9 = Y = A 1
NAaoINHeNUUFDAIY NaOCI 10% 10 U1 A28 NaOCI 5% 5 W gan1snaasinonain
9
1#9@28 NaOCl 20% 20 W17 AWRI8 NaOCI 10% 10 U178z AIA98 CP Biocide 15 W1H ya
A v X 9 a Y = Y
MINAaRINNoNAUBDAIY NaOCI 20% 10 UIN A18A8 NaOCl 10% 5 U1 1ag AuaIey CP
[ 9
Biocide 15 U117 azyanisnaaosivlonainiodrs NaOCI 10% 10 U1 A1ud18 NaOCI 5% 5
~ Y . . a A I 3 J X Vv = J 3 J
UIN azAIuAY CP Biocide 15 W1 Hilesiuatlana®ominy 100% uazinlosisuanis
[ 9
59ATA MU 100% FIUgANIINABBINHONUTIA8 NaOCI 20% 20 UIH ATAIY NaOCI
= ~ ] Ay 9 )= v =
10% 10 19 gANINAa0INNoNANUFOAIY NaOCI 20% 10 UIN A1WAIY NaOCI 10% 5 U
v 9
uaz SJ Biocide 15 U1 wazgan1snaassNWonaiuionis NaOCI 10% 10 U1 AR NaOCI
= . . as J 3 J X Vv = J 3 J
5% 5 W1 1ag SJ Biocide 15 WNlos1dualaoaleminy 67% uazinlesisuanissen

an e 4
FIQ NN 67% (AN 4-2)
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4.1.2.2 UIUYDA
] g Qy 1 9 [l Iy J 9 o
vinnsvenaiureFudIudovosnualuryuazuIunwialudliihl
4 3 [ Ed 1 Qy 1
IMIZREIUUIMITEAT MS (1962) 1Tunar 4 dilad wui Fudiudevesnraruvylugye
A v Ay ~ 9 A Ao =
NAa0INNBNN DAY NaOCl 20% 20 U190 ATUA28 NaOCl 10% 10 Y19 UI1UIUEDAIRAE
' 9 v
WINAGA NN 0.93£0.01 gaAReTUAIU LA liTANNUANA NN NaIANUgANITNAaeINon
Y
311%0A28 NaOCl 10% 10 U191 1428 NaOCl 5% 5 U tag SJ Biocide 15 U9 31U U8DA
' ] ] v
Ay MAY 0.9240.01 soARDFUAIY dauFudruteveuirunniniluganaassionain
Y
1¥0828 NaOCl 20% 20 U1 @1uA28 NaOCl 10% 10 119 1ag SJ Biocide 15 U111 U311 IU8DA
v ' 9 '
MABNINAGA 1M10D 5332033 goaR0FUAIU LA LTANULANA NN INEDANDYEANARDIT
1 dy 9 = Y = . . =1
WonaU¥eA18 NaOCI 20% 10 UIN AINA8 NaOCl 10% 5 U1 uag SJ Biocide 15 W19 tay
~ v A ~ 9 ~ P
gANINAa0INHBNU DAY NaOCI 10% 10 W17 AINAI8 NaOCl 5% 5 U LagnIuaIy CP
v Y
Biocide 15 Y19 1a8U31UIUDAMRAY ININD 5.00+1.00 1AL 4.00+£0.57 8OAADFU A I U
o U d'
AUAAY (AT 1N 4-2)
4.1.2.3 ANN8180A
1 dy ay [l 9 [} [ s 9 )
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M3IN3ENRIHIgAsAANag MS (Murashige & Skoog, 1962)
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