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Jiraporn Jiranapapan 2011: Polyploid Induction in 7orenia Hybrids ( Torenia fournieri x Torenia
baillonii) and Yellow Flower Mutant Torenia Using Colchicine Tablets. Master of Science
(Horticulture), Major Field: Horticulture, Department of Horticulture. Thesis Advisor:

Associate Professor Thunya Taychasinpitak, M.S. 104 pages.

Effects of colchicine tablet solution on Torenia hybrids ( Torenia fournieri x Torenia baillonii) and
yellow flower mutant torenia were studied. Leaves were cut and soaked in different concentrations of colchicine
solution : 0, 5, 10, 15 and 20 ppm for 0, 1, 2 and 3 days. It was found that survival rate, plant height, plant width
and numbers of branchs decreased when colchicine concentration and treatment duration were increased.
Fourteen putative polyploidy plants of 7orenia hybrids and seven plants of yellow flower mutant torenia were
selected based on morphological and cytological variations, such as slower growth, darker green leaves, thicker
leaves, larger leaves or flower and increased length stomata. The results of chromosome counting confirmed
that there were fourteen tetraploid plants of 7orenia hybrids and seven tetraploid plants of yellow flower mutant
torenia, which the chromosome number of both plants were 2n = 4x = 34. The highest frequency of tetraploid
induction of 7orenia hybrids and yellow flower mutant torenia were 0.08 at 15 ppm of colchicine solution for 2
days and 0.06 at 20 ppm of colchicine solution for 1 days. Morphological characteristics of polyploid and
diploid plants of two cultivars were compared. It was found that the plant height, plant width and numbers of
branchs of polyploid plants of Zorenia hybrids were increased, which plant height and width of polyploid plants
of yellow flower mutant torenia were decreased whereas numbers of branchs were increased when compared
with diploid plants. Both of plants stem thickness, length, width and leaves thickness were increased when
compared with diploid plants and morphological changes of leaves. The flower characteristics of polyploid
plants of two cultivars showed larger flower sizes than diploid plants. No significant differences were observed
for number of flowers of 7orenia hybrids between diploid and polyploid plants and petal thickness of polyploid
plants were increased after stem cutting 30 days but no significant difference after stem cutting 60 days when
compared with diploid plants. Petals of the polyploid plants tended to be more crinkly. It was found that number
of flowers of polyploid plants of yellow flower mutant torenia were decreased but no significant difference in
petal thickness between diploid and polyploid plants. Tube of the polyploid plants were shorter than diploid
plants. Cytological characteristics of polyploid and diploid plants of two cultivars were compared. Pollen and
stomata sizes of polyploid plants were larger and stomata density were lower than diploid plants. Pollen
viability of polyploid plants were higher than diploid plants. Self ability of polyploid plants of both plants were

increased when compared with diploid plants.

Student’s signature Thesis Advisor’s signature
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] v 9
Tiauyssivionanie Il damald Tns TuTaw lineneennindunazindeud ludwinve uxad

2 A g

[ 3’, 4 ' J a
Tuszozuouuna (anaphase) mumﬁaﬁuqﬂmmmwaa Lﬂﬂﬁmu’)kﬂaﬂﬁuigﬂﬂiﬂﬂ

a

' Y
o

Tas TuTsupssnanawad i ldiundeaidsmaulas T lsuimuaiudlu 2 M 1nauauiia

o d A

dy aa =3 o 9 [ o o Y a A o
Ulaassudsgninulglunsdsulyaiugiey Tasmsynilminanmisiusiuiuga
a 4 @ a J
Tas TuTa (polyploidy induction) (U52AHT, 2541; OUI1, 2540; 1ONTUNT, 2525; Addink, 2007)
1 Aaa < AAa 9 ~ 9y 1 = o o Y a =) S
vazwuN Iaassuiluasnionlsunninga msglvinanunaslumssmilvine Inawassan

aiauenga (AAT, 2539)
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[ a a

o aa Yo A Y o ' A Ao 2 AW
ﬂﬁ“LHﬁ’ﬁIﬂa“If‘?lﬁ«!llﬂslfﬂUW“Ifﬂ’JiGl“lfﬂ‘]Jﬁ’]uﬂlﬂﬂwsﬁﬂﬂ1aﬂlﬂimlﬂﬂiﬂ SFAUDATINTG

g

o w v A Y 9

] 4 [ g’/ =S o 9 o 3 A =\ 1] A o an
piaadge Al lenuwaanmawen uieseualsnd Ay e ANuTNTUVEI InaFTY
A o JA A Yo A Ao w ' A o
F2OZAINUS LAz WUFNS W30 l9numrToseaniiawen v msmuiiiulas Iulyulag
Y aa v A o F) as 1 U Y A Aaa
M lFas Inaggunuiyeansoi ldna1e3s wu msquduivasluasazais Inadsunay
o ~ A g 3 Y o o Yy 9 ~Aq ¥ o
Aua1 Tuau vseurwaaluaisazate (Wudu d1M5uaNUVVIY LazszezaIN 1FazAunLls
a [ { a o a
Tamwiiaiy nagaruvesiasn 1y (Gyad, 2536; oasts, 2539)
Y aa ~ A [ v JA 13 v A
uiia1s Iaarsuazimaniinelalunszurumslumsdsulyaiugnsuandad
1 Yy o aa [ ] -d' o Y a 1
HANIENUADAITY 1Agas IAaFFuUIA0gIUNIN teratogen (13N 1MINAMIVANIDIVES
@ <. I~ a . aa a a‘{ ~
Warnsveamsnlunssn) uazo 1wl ua1sny (carcinogen) lasa1s InasFULIgNTING 3
A Aa o U Y a 9 = v J A 1 9 Aaa
Haansu neldinamsme’ld Tastimsnaassludainaaes fe vy wunmsldas laagzulu
=1 a a o 1T A [ %I YY) 1 9y Aa [ aAa d' J 4
3ua0ie9 0.125 Jaansuaen laniuuediivinaine 1NNAsATIN15T0ATIAN 50 11loSiue
R Y aa I A d [ 1 S [ v o
(LD,,) (Barry, 2000) G]Nuuhlﬂaﬂﬂa%cﬁmﬂuﬁﬁmﬂuaumwmuuyﬂammmmamifmwa
= Y a @ 3’; [ g’/ Yo K Y =~ o [
HazAATNIGNIIAINIIN NIlugme tazasazats AMURIIBIRRINANUIZIATE I LAY
< 1 ~ @ dy aa < 9 ] @ Yy [ % 9
nuegluiilasany uenanilais InadFuosngnindieasnynosuasie laaremsauna i
9 ° Y a o ' & ) 9 < A
Wavzihldinamsenauedeguuss uazarearingn insulsznnud lezituiy
FUUSINUIZVUMIAUOIMIS Tasimnizogegeusnanszmzuazar ld dwnlasuaslu
US1aNIne19duaT1edn¥In (3ua, 2527; Addink, 2007; Cook and Loudon, 1952)
d' 4 o

) [ @ A Y a = 4 . A A A A
ﬁWﬂi‘]Jﬂ”li@]i’J%ﬁ”lﬁﬂBmZWﬂf‘Vmﬂ%ﬂuﬂﬁlﬂﬂTWﬁWﬁﬂﬂﬂ (polyploidy) IDNANGA A0

QU

o o =< o a 9 o 3| an Y v A a A R
MsasuundIuIulas Inley FalneztenlynwiludTgamenunsnreduilu
o s &2 QY andy ) 0w ¢ Hdq ¥ A o o
Twanasea namszludsndsadsaivin dmsunasusn q 1% Ao Msdunaanyue
1 1 [ [ 1 1 < * ]
a9 9 laun 31519 nazuuaueIdIUA1 9 VoINS 1HU 1U AN WA LAZINAA FINDILTIBLEN
A PR 1 A A 1 Aana @ A ] 1 Aaa
Walaiu 2 nqu AewiniimeuauosAeals IAaFFU AUWINT linouduBIRod1T InaTTY
vaemitavunveainly aaearuvuiavesazesunds Fvzivuialvanidulnd Gua,

2527)
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% v ayv d‘ d' v
089U IBTDEIV0Y
9 Aaa A A o 3’_, A A o 9 =) =
M3 lgas TnadFumeinauauge Ins I Tsudusuimsiunles1ii) 1937-1938 a4

v & A g 9 AAa o o 9 a ~ & A o o '
Huiugasuauveamsloais Inagdusniliina Inanassa lunsuazdadlunainon

Y
(1313, 2532 £1999 Derman, 1938) Tag TaNT18914MTIVEA1 o Aall

Tandon and Bhutani (1965) naaosldaisInadduanudiudu 0.05 0.10 uaz 0.20
73 7 & & o i . 2 A Ao ~
esidua 1Wunar 10 2709 AUINYIY (Torenia fournier) FUAINYBINFNININTN
aa A 9 1 A Y a a < = dy J VY AA o
Tnadsu Ao Ausoud ldninmansiy@ylaveuwaa Jlumes 4-6 lu nunlddunlianyae
I J J 2 a < X
Tas TuTeumilunnimaoes (tetraploid) YuIaveraa vy o1y aon waglu Hudu ¥

P
Aad X

3 Y] v J YA o
Lﬂuﬂ’]ﬁwwu'lﬁ']flwuﬁlmﬂllfﬁ’ﬂﬁuaﬂﬂmzﬂﬂﬂﬂﬂ]u

Griesbach (1990) ¥ Eustoma grandiflorum 1¥iwnsmauyalas lu o Tasldlate
1 Aaa Yy 9 J I J @ A 13
goaug luasazare Tnaddu anududu 0.5 wesidua Hunar 3 uaz 5 Ju wurulousiu
o a 9 Y Y A = a a A aA = o Yy ad
na1 5 U ineduweasInaced laanga ImseiyauTavesisangs  dnnsauiilu
A o ¥ Y Y = I =
masMaeeRdIlivinavesdidu Anwnivesly wazanunievesndvaen lugnduiniu

a J
ANDDYA

a Y= aa 1 -4 a [ dy
111 (2533) ldAnwmaves Inadsuaemsnarviuguenan loaaluanimiasaie
Tasldnudud 0 50 100 tag 200 ppm WU 6 12 24 1AL 36 ¥ U9 NUNANNTUTUVDS
aa =} 1 % @ % 9 d‘ = o
Tnarguilinaneiivin vinauaada ANNgIdy aAnuuuly wednydiulas Iulsuain

are31n wunswauIas Ty ey luiinmsalasunlas 2n= 46)

9
a o U @ v o d
e (2537) Tdhmsmnginesdudouazunadaueaniiniiaiug ‘Double Spathe” Tu

= o 9y 9

Y '
anlasaye uaziildusaisazareInadsunszauanududy 0 0.01 0.05 uag 0.1
s s ] T Aa Aa ' =
nlesigua 1Hunal 24 tag 48 ¥ 1U3 WU BATINITBAFIN MItNAseA vl uazAUgGIN
) A Y 9 aa A X ¥ an Y 9 P
uun Tdvanaulen NNV UYDI IAAFFUNVVYY AT 1% InaFFUANMANIY 0.01 1WoFiua
< [ Y v a 1 [ ds! A aa o 9y
a1 24 7 T M lnsasimsinagealuianuAaaagauy Av 10.42 80A HAVDI IAaFTUIN 14

' 9 v
maansazluas anvenveathalumvyy tazsiuaulas sy lunlasunilas
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Y Y

o 4 o Y o ] YL 4
MFUG (2540) iimssmiduseunals lilnnatewus luaniwilasade Iagldars
aa - o -4 o
TAa%Fu 0 0.5 0.75 taz 1.0 1Wodkua 59unU DMSO 2 ilesidud uiu 2.5 5.0 tag 7.5 2119
o w VA ) 1 o & A 2 AN Yo 2
AU NUIULBANVITUTUYDIAITAONAHUFINNNINTULAZ 528281 IATUAITUINTY

o Yy o aa 9 aa 3 d o Y Y 1 9 =
“I/IﬂﬁiJE)ﬂﬁWﬂ']ﬁifJﬂG]f'J@ﬁﬂa\‘l mﬂﬂﬂaﬂwu 0.4-0.75 1U031%UA ‘I/l"lﬂlﬁﬂu’f)ﬂuﬂﬁﬂﬂil@ﬁﬁ']ﬂ"lﬁ

a

@ [ a

PEPN - Ay Yo ' a .
T9AYIN 50 Lﬂ@il“ﬁuﬂ ‘UN‘VTU@‘VIllﬂi‘UﬁTiﬂﬂﬂﬁWﬂWH‘ﬁWUaﬂ‘Hﬂ!zWﬂ‘]JﬂGILL‘U?U chimera Q%

q

v A Y

J = ] Ty o = J = g 1
wadihnlulvwalvguinndiduarngu minsaa@enduiiadiinlulvuianaa 28
TuTaswas i ld@nuTas TuTen wunduavquiisiwaulasTuTew 2n = 22 uazannso
[ : an s 2 J
AAEONAU tetraploid 2n = 44) 18 3 vaneav ¥41a1nms e Inasau 1 Wesidud wiu 7.5
& o o 3 ~ =2 oq Y ¥ 4
%7133 wazWugnatend 3 vy Blunusazyumsnavedluwn 39 liluldag saa

=\ 1 1o 1 Adal d' 9 T 9
hnludvnalng uadauhaludeiuniiesnnauaiugy

=< Aa A o R = I Y
Blomerus (2000) ANYIWAVOIE1TAZ8 1AATFUNINANY Omithogalum L. Fuilu'ly

@ 4 o @
aanonlud  Hyacinthaceae N1 Iaslulay @n = 12) Wwvuvien (bulb) Taald

aa o dal A a 2~ Y 9 I < J

msazane Inasdunuilowoniyilalseon Falanududu 0.1 0.2 uaz 0.3 efidud 1ilu
STez190124 48 waz 72 1N MamsAnEINUINaITazate InasFuNaANuTNTY 0.2
s I ' 1 & & = A a ~ ) Y a 4
odgua umilumaiuu 48 41 1ue Vilszansnmunnnga awsosnihliinamasinaosa

1809 54-89 11lodiFua

o Y] Aa v d' o Y a A o 9
dmsusenumsIvelumsmtiedi lnansmiusiuiuIas IuTyy Tasn1s lsais
1 1 =Y aa =) Q( ] a
Tna33u drulvgjvzton]das Inassuuigns uas1891UN15390U04 Harrington (2000) 18
= A o 9 [ Y o A
Anyuwazinuanialumsmuiiuaulas lu sy laglserinu Tsamm g aung - &l
[l @ aa A Aa o 1 < t'ﬁ =\ [} ax =) (B
drunanvedae Inadsu 0.5 Naansuaeia aelisian luuwe 35 lumsiason lugeen wag
= ° Yy Y A 2 A A o 9 A

570157 MINTNAADINITLELAMAZTANVTVIU NNV AY  TasFuaIuvoansNiu 1y Ao
Y ' dy 49' A aa y 9 o A
augauluamwmzinsaiioeguadluaisazarglaasFuanuduiy 3 szaU A9 0.5

1 %I a aa @
Haansuao1il 50 100 wag 150 Naaans vazldarilumsiarsazate Av 12 24 uag 48 ¥ Tu4

o =] ~ Y] 1Y dy o < o Yo Y A
Nan1INAase itunniuulsa  uadinszuaumsudus g ldaduiinnuruinin
A2 A A v £ a = = A o 3 9y A
savu ludidRenduuu aonnamslasunlas mauiiaugalas ey umsadiany
[ { [ [~ [ YR-{ A g . ana g’/ o

arwwus v vaziduismsdsodyeiug ndndu e ssasTaadsuiuansoiunlyld
o ' A Y A Y Y] A o A A o
AUNNAIUURINY TasaolFaIuueInIMIT0TINHUTOUAIY sphagnum moss HI 0 F1AINDTNY

4 [
ANy tazih luvivassluaisazare Tnad sy AszAUaNUTUIUAE 9 LazmNTEZIA]
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aaa =)

A A =2 A Yo =\
“I/ILWNWZ?(NLWE]@ﬂ;]ﬂﬁm%f)ﬂﬁuﬂﬁlﬂﬂwsﬁ “I’Taﬂ!aENfﬂillﬂ'i‘ULL?NLLﬂﬂIﬂﬂﬁiﬂLWin@W%N

U

NANTENUADNYS

o o ] o 4
Saradhuldhal and Silayoi (2001) Fniinaae lildnareiugluanimiaoae laoly
Y 1 Y 1 t X A ! Aaa Yy v
Uarvsoadusounals luninmamizimeutiowousluds Inadsuanududu 00.50.75 uaz
- I & A Yy 9 ' o o A 2
1.0 loSiFud wu 2.5 5.0 wag 7.5 %119 wureanunduvesasnonaeHUS NN Y
A Yo 2 o Yy o aa Yy J
nazszezna1n lasuasuuIuh Inisamsseatinanas uaz ladunasmasea (2n = 44)
{ o aa s3I o o ' o °
Tuganaaosn 1asuTInaddu anududu 1 wledidud wiu 7.5 ¥11ue Taenuniidnvazaiau

Tna) lune uazluFeudnnlunguaiuaw

A o . . 9
Thao et al. (2004) #An¥1TNNI1UIU TR T Twu 1y Alocasia x amazonica Tasl¥ary
1 aa Y 9 < J a3
goaus luasazas InarFuUANMTYUTL 0 0.01 0.05 ta 0.1 todtFua Hunai 24 48 uag 72
< 1 Yy 9 < I 4 < < Y o Y a Y
¥ lua wuNaNUENIY 0.05 tledtiua Wunar 72 i lue awisaynihlvinaau

s A = -4 Y Ao Y 1Y a s
mmwwaaﬂﬂquﬂm 20 Lﬂ@ﬁl“ﬁu@] Tﬂﬂmumﬂymﬂ‘umn LAagUuUINIIAAUANABDYA

a o ) A 4 < [
11 uazaig (2547) waassdmimsnatenuglusuive lsiuldUseauTaeldas
aa J 3 J o [ d J J 3 4
Taadguanududu 0.25 0.50 uaz 0.75 Wosikud nudundiony 1 dUa wuinlesisud
aAa ~ 9 ~ = 9
MI50ATI0 ANUguRasdeusnieanaentuul liuanad szezanluNseonAsNIINUI

1 A = Y A ag
WINAIUAN LAZVUIAADNILU THIRNY

Gu et al. (2005) Fnih ldinamasnased lu Zizyphus jujube Mill.av.Zhanhua Taeld
aa Yy 9 J 3 Jd W

15 IAaFFUANNAINTY 0.01 0.03 0.050.1 uaz 0.3 tedkua nuilaresealuorisman
o a 1< 4

meldanz 13 i 24 48 72 waz 96 ¥21u9 ldduaasmasedinu 3 wosiFue e ld

aa Yy 9 =T o Y 9 s 3 o

15 1AAFFUANWTNVY 0.05 WBTIHUA WU 48 uag 72 ¥ 19 LazANUINTIY 0.1 nloSiFua
3 5 ' o < s A X ,

WY 24 tag 48 ¥ 13 viavousaathnlulvg tazdunulanae Isnaradmwuyuninlu

9

a s A o 1 o A o ] 1
ﬁ’uﬂwaaﬂﬂ Lﬁ’f]uTE]@ﬂ’]J@jﬂW’U’NaWIUNﬁﬂEmBﬂﬁNiWﬂJ Glmawﬁﬁmammwm ﬂ’é)ﬂflﬁll‘uw}

Tnajnnlududnasss

@ o J . . an
Stanys ef al. (2006) Fni1IWaNa08R 1Y Chacnomeles japonica #0815 InaFaulu
Y ' < = aa
naoanaaod lagldaiuseauslueoriismantunar 1 vag 2 1 3UaT InaFFuaNY

Y 9 I 3 o J ' aa Y Y
uUY 0.01 0.05 0.1 0.3 0.6 0.9 uaz 1.5 osigua W‘]J'J'lﬂ']il,l,"]fﬁ'liIﬂﬂ"]ﬂ‘gﬁuﬂ'ﬂﬂl"lﬂﬁlu 0.05-
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S 3 4 A o I S R A ] [
0.1 wodiua annsomuiulas lulsuihuaaimaosa salvuievesnlulvgnin
9y Aa 4 1 A o 1 [] ~ 1 =Y
Auanaosalszu 1 diu 3 erhilgnnunvinaveswa lun)dsumlawaansoantSuim

waa'ld

) a L a 2 ! .. ..
Yang et al. (2006) s lvinamasmaoed 1u Tgunanenus levesogu (Vitis vinifera
9 aa zil d' [y Y 9 a Aa o 1T Aa
L) Taslsars Taasguluammilaoa®enssaunnududy 10 uag 20 Gaaniuaoans U 1
Y VA ) Y v 2 Yo aa
2 1ag 3 3 NUIBIEAUANNNTHIAzIzezna I INuIULNa 1 onI 1M TeaTIAIAY
a a a Yy A g 5
Mavsyan Tnve e loanas nudundlueasmassanlaslulan 2n = 4x = 76 uag
vy VoA g I o Y 1Y a % = 7
nuNaueutumasinassaniuavilinludesnnaudnacsa Tuvacivnaveusad

hnluluduaasmasedivinalvagninlududnaced

'
aA

Aa = aa A @ 9y 9 '
Lﬂiiﬁ]@ (2549) ﬁﬂ‘]&l’lWﬁGUENIﬂﬁ“ﬁcﬁuﬂizﬂ‘]Jﬂ')’lllm]llellul,lﬁzigﬂznﬁ'l@n\? 9 Ueo

4

A A Yy I A A Yy 9 4 ' @ o o
waelaiseeaveindrsdulouiuiomianuuIuMzauaensEniin nalenug
1 9 aa d' [} 9 9 A d? ) Y v aa
NUMI a5 1AaFEUNTLAVANUANTULALTZIZNAUNUUYUT IR DATINITIDAFIAUDY
A A Y ¥ Ao gyl A Aa 9y sl <
owallatssonanas anududuniiliilswolalssenisadia lalszuna 50 e idud

VW Yy v 3 o @ 9y 9 3 o
(LD,) tMAUANNMANIY 0.6 1odsua szeznal 7.5 $2109 anududu 0.65 1Wodidud
& 9y 9 LA @ = s
32821721 5.0 ¥ TU9 BazANUANTY 0.75 115 1Fua szazna 2.5 92 139 HaNSARYINIAEAD
a o o 4 9 a U ]
M Taemsnuduaulas lnlsunmwaatlaiesinlaelsmain  squash WuMISUYATS
Aaa s I 4 & s 3 '
Taarduanududu 0.5 WosidFud szozinar 7.5 ¥ 1u aAnudutu 0.75 oS iFud szoznan
o y 9 P-4 M
2.5 5.0 uag 7.5 ¥ 1u9 uazaNWIuIY 1.0 nlosi¥ua sTeznal 2.5 uag 5.0 ¥ 139 a1u150
o ) Yo A L%I a 4 I o =
¥n1191uu Ias T Tasunuauananaosa (2n =22) FUmasInaosa (4n = 44) MANYI
o ] ] 9 Y 3 A A "y
Nurnvazvuiavedtnly wunanurumuveshnluludundrsauieursiusaieans
Aaa < I 4 & s 3 '
Taa¥duanududu 0.5 WosidFud szozinar 7.5 ¥ 1u aAnuutu 0.75 oS iFud szeznan
< Yy 9 P-4 M v '
2.55.0 uaz 7.5 ¥ 1u9 uazaNuuTy 1.0 nlosiiua szeznal 2.5 uag 5.0 9219 Yoend
nauarugy uaviaveslnlulvaninguaiugy MsAnEIANEUZNINTUTIUING IV
Usgms wunms Inassulinanediviusin swauly vinevesly anugeuesdidu anu

A o o w [

gNTOUMAU UANANNUREITodIAYMIIEDANUNEUAILAN NAUNUTA0ES InaTTFUN
<3 J
%

) Yy 9 -4 o Yy 9 '
FraAUANUUNIUN 0.5 Lﬂ@i!“ﬁuﬁ JzyLIA 7.5 6]5’)11]@ HagaANUIUUIU 0.75 L‘]Jf]i!, U

s2o21981 5.0 52 109 Tuazlid@endn wazndrniinguarugy



19

1 A 19 1 = Aaa A [ Y 9
quun (2549) WUIUNBUTAUID UL IUEIT IAaFFUNTSAVANWINTY Lo

5LELNAMANAIAY w1317 1A Va5 IAaFFUANNTUYY 400 ppm 48 2139 1AL 200 ppm

i
=

96 ¥ Tua 91U Tas Tu Twumny 2n = 4x = 100 4N uazwols N lasuas Inarsuay

Kiud 200 ppm 96 $2 109 NI vesAenAaind

. { ° A @ < a 4
Seneviratne et al. (2007) lamileniweninulaTeaaliinanmsnatewugalens 1y
a3 Inasau Tashgruduluguadluaisazaro Tnadsu aaududu 0 0.04 0.06 1ag 0.09
J 3 J ] o Y o A 1
wodFua uazumiuaiuiu 21.5 22.5 23.5 nag 48 ¥ Tue uanhlunusluaisazars
Aaa ° o ° 1 Aaa S < 4 [~
Tnagsunidng luluiagd wunmsazateInaddu anududu 0.06 Wosidua umilunan
o ° Y a v A A =2 s = o Y
22.5 ¥ 1us limansnatenug Ae aeniduveunauaenduig Feraseinaenuiula 7

Q

@ @ 3 A A a
U @mﬂua‘vﬁﬂu”l’ﬂammzuamqmuaumu

% = % o Y a A o dy 1

n3aFe (2551) Anwinmsymih ldinamsmuiiuiugalns TuTeuvoudoslyln

(Arundina graminifolia D.Don. Hochr.) N3zAUANNINTUYeIansazat1e Inasdu 0 0.01 0.025
AR~ J w ay [ 4 I~ I 1 d‘ aan

0.05 taz 0.1 tlosFua nurualullslanssy Wuwnal 10 4 wuN ieaisazals Inav¥au
vy v A 2 oqv Aa o = Y Ay Yo Aaa

anuEuTumuILI IimMsseasInvedlds Tnassuanas Faludunlasuaisazare Inasay

A Yy 9 A o q VY ° Y 3 Y A a a 9 Y =
NaNuNTUgIUram IndutazdgnnaleuaATEUnIy AUTMIRIYADIad U19aulng

[

I 9 o [l 3 Aaa A 9 9 =1 31/ 2‘,
Lmﬂﬂﬂlﬂuﬂi%‘gﬂ Glum@muuuu 1UWH1 UUS Ve vy %1u3u1uu@aaq 1uumawﬂﬁugga$

9
v Ao Y v

Fere1 Yaeluiivdnh unuluuuuaadulaigesa DANINIIUIUTINAAAIADANRDINLNIT
a a Y o ¥ =) .,%' = dy = é’ a9 Lg 9y
RIYADTANNAIUAIAY ADNTVUIA THYIY NALIRBILAZNAVABANUITU ADNTTWLAUY A1

' H s 2 Y 9 Aaa P

¥oADNTU DOAABNITIVY LATANVTLIUVDIFITAZA IAaTFY 0.01 1osiFua awiso
Y] o a A o I ] s 3 4 o
Fnihldimnamamusugavesias Inlsuiu 2 w1 1499 46 nosidud wamsasaniy

U 15 13 T3 WU 2n = 4x = 80

a @ o Y= Yy 9 aa A 1
Aadnwal waz gulan 2551) lagnumanududuves Inadsuimuz auaons
= o . y Y L ) . . o9
nasuuasszan ploidy Tundae'li@unynas (Eulophia andamanensis Reichb.£.) Tagrihdu
[ a ] an d I J
POUGN 2-3 uAaT g luasazateInadFuanuaudu 12 uaz 3 Wodidud wiu 2 4
& A g g ¥ LA R g 2 o ¢ A Y o
waz 6 ¥ 109 1A 19A0UINAUNN UFOLAIAUAIVUDIITTUATIEH 1 180U UMM
I 1 1 { o aa J I 14 <
dretlgmitlunar 2 ifou nundusounldsulnadsu 1 wlosidusd w4 uaz 6 ¥ 1w 9zl
{ Y . 3 . o a g
mMsulasuuassedy ploidy U tetraploid (2n=4x) WU 2 AU 110 6 AU Ay 33.33

s 3 & { 4 ' v o ' o .
Wedidsud Tuvashanudududu q lisnsasmhldimsasuutlasseav ploidy 18 uay
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4 9
AU tetraploid Hazlidugiuinerarsldnindulnd Ae duwde lunur drdunie thalulug

J ] J
IFAARANHUIULUUNI

a 4 a = A o dy
quuind waz Uozar 2551) AnvImManuIIuIUga Ias Iu ey Taonsmiziaes
4 A @ ana
TdsTanesunde il luemismairgas NDM sawnumsazateInadduanuduiy 0

a

sl o & o A a A A
0.01 0.05 1a 0.1 Lﬂ@il“ﬁu@ Lﬂunm 123 uag 49U NYUNHNY 25 £ 2 oAU AL 611!1/]3Jﬂ

U

= Y Aa a Y Yy A A dy
WANITANHINUINDATINITIDALIN !,La3ﬂ15LﬂﬂEJE)WUENﬂa’JfJ]liJ3JTNEI¢]ENL3J’E]LW1$LEIENGI,H

pImImaduA e iRudsazats Tnasduanududugs 1825202 NZ AU TLTY
dmfuanududuvesasazaelnadduiivnnzauaensdni ldinansdinsuauga
TasTuTanvesndaeihis fe anmududu 0.05 Wedidud Tuszezinan 3 fu minmaasiniy
s Tns Tulawveandaeldile Taeld33 squash technique Wu$ 11U TAs Ty Truve
ndae'lsth3ei I 18 5uensazareTaadFuiis 1o Tas TuTaansidy 20 = 2x = 38 daundae'ls)

9 A ~ Yo aAaa Ao Y
M 1dsumsazare TnarsulisiuiuIas T Tsuminy 2n = 4x = 76 1ag 2n = 8x = 152
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Wudugarutazszoznausmuluuuay anugelivu duasasedniiiediny Nszau
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ANMdNTU 20 ppm Szezal 3 AU IanugadosNiga Ao 1.17 4.03 uaz 9.13 IHUANAT

Waa1nUnF1 11U 30 2 60 11 1AL 90 U AWAIAY (15199 8)

AUNINNTINY

aa { ) a A
AnyIwaveInNuTNTUY0Ids InadTu szeznaiusiiuly uazdnna
1 1 aa [ § "y 1 1
5INTENINANWTNTUVeId 1T InaFFunuszezausuluaenundansayuves
Y4 o o 9 1 Aa A o Y 9
uNgIMuggray Tagnasnminuluuyluaisazarelnassunszauanuaniunag
1 (% 4‘ o ) 1% o v XK 9 1 d‘ 1% [}
szaznamanany et luldnd ludagdnd naztiuninanundansanui 30 1 60 Ju
uag 90 U wunANUuduvesas InaFFuaenun anTIuliaNuAna 19 UE 19
¥ o o 9 o 1 19 1 1 [ o @ 1
wediny dwmsuszeznaiusdiululinadennuniensajurasnintdndgilu 30 3 ua
9
naannidnglu 60 31 waz 90 T lilianuuana1aneada tazdnsnaicuseniatatens 2
1 9 [ = 1 [ 1 A v o W d' 9 1 =\
ABANUAINNIINUNANNUANANAUBENTTdIAY (1131901 9) Tagaulunguyanluguil
anunhansauuniiga vasnnidngrlu 30 1w 60 Tu naz 90 Tu Tanuntansanuminy
4.64 650 LUaY 14.18 1uduas muaey dmiuduinldsvasazaroInadFunnil Nszay

Yy 9 K A 19y K Y (D= 9 ] 2
mmmmmqwmmzizﬂznmmmmuiuummu ﬂ'ﬂllﬂ')’l\i‘ﬂﬁ\??‘!NNLLU?IUNQ@'QQ@H’NM

'
9 v =

o o Y 9 o v vy {
YA NITAUANUVUYU 20 ppm 52884901 3 U ﬁﬂ’ﬂﬂJﬂ’JNVﬁQVﬂJuE}ﬂﬁQfﬂ ﬁ’ﬂ 1.74 4.07

o

tag 11.88 ruauas 1ad91nlns11u 30 7 60 U tag 90 T MNEIAY (15197 10)

PUIUN VUL

FnvmavesnnuduTuvesas Tnaddu szoznmiusduly uazdnina
Samszninanudutuvesas lnaddususzeznariurdiuludesuiunwvuaves
wwgiuigonay TasvdsnmhiuluuslussazarsTaadsuiisequanududunas
seoznawandaiy ilethluldnd 1 lusag g nestiufindaunamued 30 Su 60 i
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A o & v A v A o 2 A o Y 2
ﬂﬂﬂmﬂuﬂix’gﬂ VWNAULADDLVYUIUDY UHANHUSUATELUNTUH BINTEAUAITNVNUUTIVULAY

U

i
o =1

$ ' S ° A ' o o
sroznaiustiuluuuiu Srnunwusivu THuasasedeiiiod g uazfszauniuy
i 20 ppm 52821181 3 U TTWAUNWUITeeNga AD 1.04 3.80 1AL 10.06 N9 HAIIIN

Tna110 30 31 60 U 1Az 90 W MWAINY (A15197 12)



M990 7 ONTNAVRIANUAUT UV IAaTFFU 2ozl luNTUsaT HazdNINaIIN

FEUINANNTUT U0 InaTFuazszezna luMsIFa1IAon NUFIVaIAY

4 1

LL’J’J?JEJ‘NWH‘QQT]W@’N‘JSW’JN Torenia fournieri N Torenia bail]omf‘ﬁawﬂﬂﬂﬂ?ﬂu

30 91 60 U 1AL 90 I

ANGI (IFUAINAST)

ade
30 60 U 90 U
% Y aaAa
mmwmummmﬂﬂmmu (ppm)

0 3.95" 5.99° 11.08"
5 3.16° 550" 10.58"
10 2.93° 515" 10.29°
15 2.29¢ 4.93" 9.98"
20 1.80° 4.60° 9.58°

F-test % k% fk

szazra (u)

0 3.51° 5.80 10.83
1 2.64° 5.11 10.27
2 2.58" 5.04 10.09
3 2.57° 5.00 10.01

F-test Ak ns ns

ANMUNTY x 1381 ok ox ok
C.V. (%) 13.25 21.25 10.44

W@ ns IUIANNIANAININADA
= 1 [ aad [ A 4 J < J
** JANUUANANIUNNADANTZAVANADNY 99 1loTigua
v H H 9
Y aundsnaunainigarenysnaniulunnailianuuena ununeaan

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)



4 1

M5190 8 mmqwmﬁ’uu’nuqﬁﬁ’u‘ggﬂmmzmn Torenia fournieri N1 Torenia baillonii

vaatint 1y 30 74 60 T4 1Az 90 Tu

ANNUNIUVDIASIAATBY STz ANNGI (BUAINAT)
(ppm) (M) 30 60 I 90 U
0 0 421" 6.15" 11.40°
1 4.12° 595 11.35°
2 4.20° 6.08" 10.94°
3 3.26° 5.79% 10.63%
5 0 3.42° 582" 11.22°
1 3.25 5.62% 10.32°
2 3.17" 5.47° 10.48%
3 2.79¢ 5.10° 10.30°
10 0 3.42% 5.72% 10.63%
1 2.61° 4.90° 10.28"
2 2.63° 4.85° 10.09°
3 3.05% 5.12° 10.14°
15 0 327" 5.64% 10.43%
1 1.78° 4.69° 9.94"
2 1.52° 4.53° 9.69°
3 2.60° 4.87° 9.86"
20 0 3.5 567" 10.47%
1 1.42° 438" 9.45°
2 1.36" 4.25% 9.26°
3 1.17° 4.03° 9.13°
F_test kk kk kk
C.V. (%) 13.25 21.25 10.44

1 % aad @ 4 @ s 3 o
HNYLYA 6 JANULANA NN UNNEDANTE ‘]Jﬂfl"llll%@llu 99 11)osiFua

[
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1 ] Y
L aumnaeneuraaaed19nyIna 1o u s aianuuanaesun e ana

WonfFeueuaunaes 1aed% Duncan ’s New Multiple Range Test (DMRT)
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A19199 9 ONTNAVRIANUAUTUYDIAT IAaTFU T2ozna1lUNTUsET HazdNTNAIIY
sEMINANUENTUYDIAS InadFutagsrezna lumsugasaonuN NI I
4 [

YOIRUUIINGTINUTQNHEANTENAN Torenia fournieri M Torenia baillonii NN

11 30 3 60 Y tag 90 T

ANHUNIINIINHN (IBUAINAT)

ade
30 60 U 90 U
% Y aaAa
mmwmummmﬂﬂmmu (ppm)
0 439" 6.08° 13.91°
5 4.01° 571" 13.53°
10 3.51° 531" 13.11%
15 2.86° 4.90" 12.99°
20 2.22° 4.54° 12.72°
F-test % k% fk
szazra (u)
0 4.02° 5.84 13.67
1 331 523 13.25
2 3.13° 5.14 13.08
3 3.13° 5.02 13.01
F-test Ak ns ns
ANMUNTY x 1381 ok ox ok
C.V. (%) 2235 21.44 18.87

W@ ns IUIANNIANAININADA
= 1 [ aad [ A 4 J < J
** JANUUANANIUNNADANTZAVANADNY 99 1loTigua
v H H 9
Y aundsnaunainigarenysnaniulunnailianuuena ununeaan

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)
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4 1

M5190 10 ﬂ’JﬁJﬂ’i}NTﬁﬂAjMﬂJ@Wyf‘l&u’J’mfal‘JWT‘IJ‘];QﬂWﬁ’ZJ‘RW’JN Torenia fournieri N1 Torenia

baillonii iadn%1 11 30 2 60 T4 1Az 90 U

ANNUNVUVDIATIAATBY STz ANUNTINTINY (I BURINNS)

(ppm) M) 30 60 90 U
0 0 4.64" 6.50" 14.18"
1 4.53" 5.84% 13.86"
2 4.62° 6.30° 14.03°
3 3.76" 5.68" 13.57%
5 0 4.61° 6.08" 13.71°
1 4.54" 5.93% 13.65%
2 3.96" 565" 13.43°
3 2.94° 5.18" 13.33
10 0 3.92° 5.71° 13.50™
1 3.11% 5.18" 12.97%
2 3.13" 5.12° 12.83¢
3 3.88" 524 13.15°
15 0 3,77 546" 13.45°
1 2.28% 4.75% 12.75°
2 2.02% 4.42° 12.64°
3 3.36% 4.96% 13.13°
20 0 3.17" 546" 13.51°
1 2.08% 4.43¢ 12.99™
2 1.92° 4.20° 12.49°
3 1.74° 4.07° 11.88°

F_test kk kk kk
C.V. (%) 2235 21.44 18.87

= 1 o aaa (% A ¢ I 3 4
HUELYA ** UANUUANA NN UNWNADANTEAUAIULEDNUU 99 1Wesiua

1 v v Y
L amnaeneuraaaed19nyIna 1o u s ianuianasun e ana

WofFeufeuaunae 1aed% Duncan ’s New Multiple Range Test (DMRT)
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M9199 11 ONTHAVDIANNTUTUYDIET IAaTTY Trozalumsusans uazdnsnasiu
FEUINANUTUTUVD I3 TnaFFULaz TZezna IUMTUFAITADIIUIUNIUU
4 [

GU’ENG?HLL’J’J?Jq51ﬁu§QﬂWﬁﬂJ§$W’JN Torenia fournieri N Torenia baillonii ia 4

Tna1u 30 71 60 U Az 90 U

UIUNIUVUS (P9)

ade
30 60 U 90 U
% Y aaAa
mmwmummmﬂﬂmmu (ppm)
0 3,77 6.01° 12.07°
5 3.19° 5.84" 11.79°
10 2.94° 558" 1137
15 2.37° 4.85" 10.99%
20 1.63° 4.45° 10.59°
F-test % k% fk
szazra (u)
0 3.56" 5.98 11.99
1 2.53° 5.34 11.26
2 2.52° 5.05 11.19
3 2.51° 5.01 11.01
F-test Ak ns ns
ANMUNTY x 1381 ok ox ok
C.V. (%) 16.22 27.85 19.72

W@ ns IUIANNIANAININADA
= 1 [ aad [ A 4 J < J
** JANUUANANIUNNADANTZAVANADNY 99 1loTigua
v H H 9
Y aundsnaunainigarenysnaniulunnailianuuena ununeaan

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)



4 1

M13190 12 ﬁ’wmuﬁmmuwmﬁ’mmuqﬂﬁu‘ggﬂwamzmn Torenia fournieri N Torenia

baillonii iadn%1 11 30 2 60 T4 1Az 90 U

ANNUNIUVDIASIAATBY STz MIUDIUUI (DY)

(ppm) (M) 30 60 I 90 U
0 0 3.98" 6.13" 12.10°
1 3.79° 6.08" 12.07°
2 3.87° 592" 12.07°
3 3.46" 5.92% 12.05°
5 0 3.60° 6.00° 12.03"
1 347" 5.99% 12.02°
2 3.36™ 5.75% 11.85%
3 2.31° 562" 11.25°
10 0 3.52% 5.86" 11.88%
1 2.51° 5.40™ 11.07°
2 2.73" 5.59% 11.42°
3 2.98" 5.48" 11.12°
15 0 3.52% 5.93% 11.95%
1 1.68% 517" 10.95™
2 1.52% 4.05° 10.52°
3 2.76" 4.25° 10.57°
20 0 317" 6.00" 12.00"
1 1.21° 4.08° 10.21°
2 1.11° 3.93¢ 10.10°
3 1.04° 3.80" 10.06°

F_test kk kk kk
C.V. (%) 16.22 27.85 19.72

1 % aad @ 4 @ s 3 o
HNYLYA 6 JANULANA NN UNNEDANTE ‘]Jﬂfl"llll%@llu 99 11)osiFua
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WonfFeueuaunaes 1aed% Duncan ’s New Multiple Range Test (DMRT)
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v J
1.2.2 1INgTIMUENA10A0NTHAD
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AnyinaveInNudNT U AT Inaddu sreznaiusiuly uazdnina

4

SWsTMINANUTNTUYeIEs InadFunuszeznanusiuluAeA UGV IIINYTINUE

Q

= = [ o v ] Aaa ~ [ F) Y
patgaenmvand lagvadniidiuluurluaisazarelnaFsunszauanuuiunas
1 [ 4‘ o o 1Y o = a a 9 d'
sroznawananny weihlulidns ludagilng naziiuiinmsnia@u Taneauanugi
30 31 60 AU 1ag 90 Tu nuNANUTUIUYEIES InaFFUADAINGINANULANAIIN UL
v o W o Y] { ) 1 [ o [ 1 (% o
Hediag dimsuszeznanusmuluinadeanugaradninidnsily 30 7 uavaeaining
9
11 60 31 waz 90 1 lulANULANAIINNADA LAZBNTHATINTEUINTITENT 2 AOAINGD
1 [ 1 A w ) (% d‘ 9 1 = d'
ANuEANANAURINTNsdIAY (15190 13) Tagaulunguyaniuguiinnugauiniga

waandngly 30 3 60 T uaz 90 U UANNFUMNY 4.07 6.26 Uag 11.25 15UALNAST

o w o o 9 A Yo Aaa 1A [ Yy Y ds! ~
AU mmmu‘w"lmummzmﬂmwuwum NITAUANVVNUUFIVULAZTSYZLIAN

VY é’ = ) [l A o o @ ~ o 9y 9
Llﬂfmu“lumwuu ﬂ'J']iJijl\nJLLU?IUNaﬂaQ@ﬂTQMHﬂﬁWﬂﬂJ NILAUANWAVNVU 20 ppm TEYLLIA
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AUNINNTINY

AnIwaveInNuTNTuYeId1s InadFu szeznaiusiiuly uazdnina
smszrINANUTNIuYeIEs InasFunuszoznafiusiiuluaeauniansannues
v d =) A [ o Y ] Aaa ~ @
1INYIIMUFIaeaendas lagnasnnmimulussluasazaislnassunszauniu
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FEAUAMIMTNTY 20 ppm 5¥EzAT 3 TU Hanunhunsaiutesiga Av 1.52 3.95 uay 11.24

UAAT 1a39101n 10 30 71 60 U AT 90 U MNAINY (A1519N 16)

NUIUNILVU

aa { ) a A
AnyINaveIA U NTUYRIAT InaFFuy sreznanusiuly uazdnina
1 1 aa (% { () 1 o A
$ANITLHAINANWAUIUYDIAT IAATFUAVTZoZ I NUFA U IUADIIUIUNILYUIVD
v =) A [ o Y 1 Aa A o
WINgIMUENateaenaiand TasnasnnmihinuluussluasazareIaa¥sunszauaiu
9 9 1 (% 4‘ ) o (% o v =N o a d‘
uduuazszeznawanannu et lulddndr lutagilnd naziuindruirunausi 30
U 60 U tag 90 U WUNANUTUTUUBIATT IAAFFUADTIUIUNILUUITANUUANAAUY

' v o w ) @ { 19 ' o A [ o v [
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AM9199 13 NTNaAVDIANUAUTUYDIET IAaTFU T2eza 1 UNMTUFET HazdNTNATIN

FEUINANNTUT U9 InaTFunaz 520281 UM SUTA1ADAIINGIVDIAY

v v o v v v
uMUgIMUgNawaendmass naalns1ly 30 1 60 1 wag 90 1

ANNGI (IBUANAT)

ade
30 60 U 90 U
% v aAa
mmwmummmﬂﬂammu (ppm)
0 3.72% 5.96° 10.98"
5 323" 533" 10.44%
10 2.97° 4.98° 10.04%
15 2.30¢ 487 9.87"
20 1.76" 4.63" 9.51¢
F-test *k *k %k
szazra (u)
0 3.59° 5.75 10.69
1 2.60° 5.09 10.09
2 2.49° 4.94 10.02
3 2.49" 4.84 9.88
F-test Ak ns ns
ANMUNTY x 1381 ok ox ok
C.V. (%) 17.46 21.73 10.87

HIEg ns IUIANNIANAININADA

#* 1AUUANA NN UNIIADANT

[

A ¢ P-4
SAUANULIEDUU 99 L']J’E)i!,@]fuﬁ

v H H 9
v ﬂﬂﬂaElﬁﬁ13J1’?ﬁ\1ﬁﬂﬂ@]lﬂﬂ‘]&lﬁﬂﬁ?\iﬂuiullu’lﬁﬁhﬂ’ﬂi]l,mﬂ@]Nﬂu‘ﬂNﬁﬂﬁ

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)
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4 v J v o v v v
M519h 14 ANugavesdunIng wugnateaendimaes nasndrlu 30 Tu 60 Tu wag 90 T

ANMTNTUVRIASINATEY  szEzIa AING (IBUAINAT)

(ppm) (W) 30 U 60 90
0 0 4.07"" 6.26" 11.25°

1 3.73% 6.03° 11.03°

2 3.56" 5.86" 11.00°
3 3.54 571" 10.64

5 0 3.50" 558" 11.02°

1 3.29"™ 5.63" 10.13°
2 3.39™ 520" 10.45%

3 2.73¢ 4.89° 10.14°
10 0 3.57" 5.74% 10.49®

1 2.89° 4.70¢ 10.20°

2 2.40% 4.65° 9.65™

3 3.02% 4.81° 9.81%
15 0 3.36™ 5.44% 10.44%

1 1.90% 471°¢ 9.71%

2 1.76° 4.56° 9.56™

3 2.16% 4.77° 9.77%

20 0 3.46" 5.73% 10.23°

1 1.21° 4.35% 9.35°

2 1.34° 4.41% 9.41°

3 1.02° 4.04° 9.04°

F_test kk kk kk

C.V. (%) 17.46 21.73 10.87

1 % aad @ 4 @ s 3 o
HUYLTA 6 JANULANANNNUNNEDANTE ‘]Jﬂfl"llll%@llu 99 1}oSiFua

1 v v Y
L aumnaeneuraaaed19nyIna 1o u e aianuiana s un e ana

WonfFeueuaunaes 1aed% Duncan ’s New Multiple Range Test (DMRT)
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M9199 15 ONTNaAVDIANUEUTUYDIET IAaBFU T2eza lUNMTUFaT HazdNTNAIIN

serINANUTNTUUeIas InagsunazszeznarlumsusasaonnunIang g

1 v v o v v v
WHUBIAULIINGI MU NAteapnTMane nalndrly 30 T4 60 Tu taz 90 Fu

ANHUNININTINHN (IBUAINAT)

ade
30 60 U 90 U
% v aAa
ﬂ'J'IN!“UN‘IlN‘U?Nﬁ1§iﬂa‘]I"HH (ppm)

0 4.08" 6.19° 13.60°
5 3.78" 5.86" 13.34%
10 3.35" 5.68" 13.01°
15 2.93¢ 501" 12.64%
20 2.20° 4.50° 11.99°

F-test *k *k %k

szazra (u)

0 416" 6.10 13.50"
1 3.17° 5.40 12.87%
2 2.97° 5.19 12.78"
3 2.76" 5.11 12.51°

F-test Ak ns *

ANMUNTY x 1381 ok ox ok
C.V. (%) 17.65 28.03 18.20

HIEg ns IUIANNIANAININADA

#* 1AUUANA NN UNIIADANT

* PANUUANANAUNNADANT

[

AN}

AN}

A ¢ P-4
ANULYOUU 99 L']J’E)i!,@]fuﬁ

A ¢ -4
ANULYOUU 95 Lﬂﬂilﬁh’uﬁ

v H H 9
v ﬂﬂﬂaElﬁﬁ13J1’?ﬁ\1ﬁﬂﬂ@]lﬂﬂ‘]&lﬁﬂﬁ?\iﬂuiullu’lﬁﬁhﬂ’ﬂi]l,mﬂ@]Nﬂu‘ﬂNﬁﬂﬁ

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)
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H ] o d v o v v
M319h 16 ANUNINNTINNVBIRAULIINGITMUFNA1eABNTIADY naTndrly 30 Tu 60 Tu

1ag 90 U

ANNUNVUVDIATIAATBY STz ANUNTINTINY (I BURINNS)
(ppm) (W) 30 11 60 1 90 U
0 0 4.48" 6.24" 13.83"
1 416" 6.25° 13.61°
2 4.05% 6.22" 13.58°
3 3.62™ 6.04° 13.38%
5 0 4.29° 6.09" 13.62°
1 3.70™ 5.89% 13.47%
2 3.89™ 573" 13.16"
3 3.23% 5.73% 13.13%
10 0 4.07" 6.19° 13.67°
1 3.39™ 5.58" 12.80%
2 2.90° 5.64° 12.93%
3 3.05% 533 12.64™
15 0 426" 6.03° 13.09”
1 2.81° 5.12° 12.65™
2 2.26% 436 12.67%
3 2.40% 451" 12.14>¢
20 0 371" 5.93% 13.30°
1 1.81° 4.15% 11.82%
2 1.74° 3.99¢ 11.59°
3 1.52° 3.95°¢ 11.24°
F_test kk kk kk
C.V. (%) 17.65 28.03 18.20

= 1 o aaa (% A ¢ I 3 4
HUELYA ** UANUUANA NN UNWNADANTEAUAIULEDNUU 99 1Wesiua

1 v v Y
L amnaeneuraaaed19nyIna 1o u s ianuianasun e ana

WofFeufeuaunae 1aed% Duncan ’s New Multiple Range Test (DMRT)
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M9199 17 0NNV NUEUTUYDIET InaBFU s2eza lUNMTUsas HazdNTNaIIN

JERINANUITNTUU0Ias InadFuLazIzozal lUMTUSETADTIUIUN YU

4 v o v v v
YOIRUUNINYTMUT NaeaonTraes vasTng11u 30 31 60 Tu uaz 90 Tu

UIUNIUVUS (PI)

ade
30 60 U 90 U
% v aAa
ﬂ'J'IN!“UN‘IlN‘U?Nﬁ1§iﬂa‘H“HH (ppm)

0 4.08" 577 11.93°
5 337" 5.00" 11.56"
10 2.74% 473" 11.10°
15 2.25% 458 10.83%
20 1.92° 4.14° 10.08°

F-test *k *k %k

szazra (u)

0 3.67 5.51° 11.83°
1 2.82° 4.70° 11.07°
2 2.55° 4.65° 10.82°
3 2.45" 4.52° 10.67°

F-test kk * kk

ANMUNTY x 1381 ok ox ok
C.V. (%) 21.18 13.81 10.22

HIEg ns IUIANNIANAININADA

#* 1AUUANA NN UNIIADANT

* PANUUANANAUNNADANT

[

AN}

AN}

A ¢ P-4
ANULYOUU 99 L']J’E)i!,@]fuﬁ

A ¢ -4
ANULYOUU 95 Lﬂﬂilﬁh’uﬁ

v H H 9
v ﬂﬂﬂaElﬁﬁ13J1’?ﬁ\1ﬁﬂﬂ@]lﬂﬂ‘]&lﬁﬂﬁ?\iﬂuiullu’lﬁﬁhﬂ’ﬂi]l,mﬂ@]Nﬂu‘ﬂNﬁﬂﬁ

WeonlSeumeuaunae laeds Duncan s New Multiple Range Test (DMRT)
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M5197 18 TIIUNWVUIVBIAULIINGT MUFNA1eABNTMAD naaTngh 1y 30 1 60 Tu

1ag 90 U

ANNUNIUVDIASIAATBY STz MIUDIUUI (DY)

(ppm) (W) 30 11 60 1 90 U
0 0 421" 6.01° 12.00°

1 4.19° 5.85° 11.98°

2 3.97° 5.82° 11.91°

3 3.94% 542° 11.84°

5 0 4.15° 5.80° 11.82°

1 327" 4.69" 11.62°

2 3.12" 4.88" 11.72°
3 2.94% 4.64° 11.07

10 0 3.50™ 530" 11.77°

1 2.94% 4.54° 10.82™

2 2.04% 4.51° 10.86™

3 2.50" 458" 10.95™

15 0 3.12" 530" 11.77°
1 2.08% 4.48" 11.16™

2 2.12° 4.09" 10.25°

3 1.69° 4.47% 10.17°

20 0 3.38" 516" 11.82°

1 1.61° 3.97° 9.77

2 1.50° 3.97° 9.39°

3 1.19° 3.49° 9.35

F_test kk kk kk

C.V. (%) 21.18 13.81 19.72

1 % aad @ 4 @ s 3 o
HNYLYA 6 JANULANA NN UNNEDANTE ‘]Jﬂfl"llll%@llu 99 11)osiFua

[
IS

1 ] Y
L aumnaeneuraaaed19nyIna 1o u s aianuuanaesun e ana

WonfFeueuaunaes 1aed% Duncan ’s New Multiple Range Test (DMRT)
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o

J J
1.3 mmmamamaaﬂmhmamnwqm URQNWAN (Torenia fournieri x  Torenia
v
baillonii) HAUIINYTINUFNABAONTINAD

o

7 . .. . . .
1.3.1 WNUYIWUFQNWNAY (Torenia fournieri x Torenia baillonii)

A 9 v J = o v A 9 ~ 1 I = 4

eAuIINYIHUTgINaLN01Y 90 TU AndenaunmaIzitluInanaosd

1 Y
Tagiiveziimsasuunlasdnyaznedagiuine ae imsnsydvTadas loddaeaduiu

= lda! [ o v o v d

i lunazaentvinalvgau nvawnmsdagly 120 31 himsdaanuenveusadinly uas
v A Y d‘d o T 9 1 d' [
AapenaunNaNueveuradinlumnnnaulunguygaaIugy (MNN 4 0 uag v) WU

v A Y Aa J ~ v 9 Yo &
ﬁmﬁﬂﬂﬂLﬂE)ﬂG]lJ‘I/]iJﬂ’JWfJTJﬂI?NL%ﬁﬁﬂmsl‘l_lmat’lm ﬂﬂ')’]@uslu(’]qfﬂﬂgllﬂllUlﬂi]Tu’)u‘ﬂQWiJﬂ

Yy A

14 &u fvuasiaduy fe Anududu-nar-dwovesdy fail AR 15-1-1 dudi 2 5-12 dudi 3
10-1-1 AU 4 10-12 AUA 5 10-2-1 AT 6 15-1-1 Aud 7 15-2-1 A 8 1522 Fudi 9 1523
FUR 10 15-2-4 §UTt 11 20-1-1 §uit 12 20-2-1 Fut 13 20-2-2 waz Juit 14 20-2-3 Taewu
f 15-2-2 1Ay @u 20-1-1 ﬁmmmammmaﬁﬂmiumﬁﬂmnﬁqﬂ A0 32.50 = 3.73 uay
3250+ 3.54 luTaswas Ay dauduluganruauianvenveusadihinlumae fie

22.50 +2.04 TuTaswas (13199 19)
1.3.2 unugsiugnateaenduieq

A 9 v A A A v o A Y A ' a3
HOAUIIINGIIHRUFNABADNTMADINDIY 90 TU AdonaAuNAIAIIZTY
4 =\ = [ [ a =\ a a 9
Tnawasea Iasnyaziimalasunlasdanyuznedugiuine as Imsnigau ladas lull
a A 9 é’ =1 'dsg 1Y o [ o [
e nINIY v luuazaentvinalvgyu wasmstdnmly 120 T MimsiaanueIved
4 v A Y A 4 "9 1 ~
wadihnly nazAa@endunianueveasadihnlumnannaulunguyaniugu (0w 5 n

1 v A 9 A o = v 9 Y
uag ¥) wmmmnaﬂma@ﬂwu‘ﬂummaneummaaﬂmhmaﬂmﬂmmuclwmmmullﬂ

9 9
o 2 v A Sld'

TIUIUNINUA 7 AU MHUATHAAY AD AN UTU-1IA -89 VVDIAY A9l auN 1 15-1-1
FUN 2 15-2-1 AUN 3 15-2-2 AUN 4 20-1-1 AUN 5 20-1-2 AUN 6 20-1-3 1AL Aun 7 20-2-1 Tag
WuN AU 20-1-2 Hanwenveusadihalumasuniiga fv 32.00 + 4.12 luTlaswes daudu

) : :
Tuganruauiinnuenveusadinlumae Av 16.50 £ 2.24 lulasuas (@15197 20)
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Torenia baillonii ia411n% lu1 20 U

4

TRNATNTEHD

W Torenia fournieri N1
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- .
annenuvaathnlumnay + SD

FHANY
(aulasmns)
AuluganIugu (Control) 22.50 +2.04
duiisadon (nudd-nm-Siduvesd)
5-1-1 30.50 +2.09
5-1-2 27.50 +2.50
10-1-1 29.50 £4.11
10-1-2 29.50 + 1.12
10-2-1 31.50 +3.35
15-1-1 30.50 + 2.09
15-2-1 27.50 +3.95
15-2-2 32.50 +3.73
15-2-3 30.50 + 2.09
15-2-4 32.00 + 3.26
20-1-1 32.50 +3.54
20-2-1 30.50 +2.58
20-2-2 26.00 +2.85
20-2-3 30.50 % 2.09
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Al 5’ o U
NN 4 msaa1Jmi‘umaaﬁ’mnmqimu‘qgﬂwamzmw Torenia fournieri U Torenia baillonii

nastngly 120 T4 (Mavee 400 117; bar = 20 pm)

n. AUAIUAN (Control)

9 A a A [ Yo aa
V. ﬁu‘mﬂﬂﬂﬁ!fﬂﬁﬂul!ﬁﬂﬁﬂﬂ"lﬂ‘ﬁﬁﬂﬂ"lillﬂiﬂﬁ"liazﬁﬁﬂﬂa‘]f“ﬁu

d‘ o 9 v J =) A [ o
M13190 20 ﬂ??llﬂ??‘llﬂﬂl“ﬁﬁﬁThﬂGl‘]J"UTf)\‘]ﬁu!L?ﬁﬂJQiTWN‘[jﬂﬁTﬂﬂ@ﬂﬁlﬁﬁﬂ\i nasngly

120 U
o anuegnusaathnlumay + SD
FUANY
(alasmns)
auluganaunu (Control) 16.50 +2.24
Y d' v A 7 o W Y
AUNAARDN (ANITNVU-DIAN-TIAVVDIAY)
15-1-1 25.50+2.75
15-2-1 30.50 £2.75
15-2-2 27.50+1.78
20-1-1 30.00 £1.78
20-1-2 32.00+4.12
20-1-3 29.50 +4.48
20-2-1 23.00+2.10
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20 pm 6]]

d‘ o 9 Y4 = A [ o [
M 5 waailnluvesduuiugniugnateaenamvass naslngly 120 Ju
(MQAIV818 400 1911; bar = 20 pm)
n. AUAIUAN (Control)
9 A a A [ Yo aa
¥, guiinamsndeunlasmendims lasvasazasInadau
o v . . . . . .
1.4 31013 I TsuveINgI WU QNWE (Torenia fournieri % Torenia bailloni)
o o
HAZIINYIINUFNABABNTINADA

4
L4.1T I3INYIINUTANHNEY (Torenia fournieri x Torenia baillonii)

o o o A A g
waannfadenduINgI U garanitinueveusadinlumuiy
o ¥ Ao A o Y 9 = o < @ ]
ihAuNdaReniIuIY 14 AU azduaIuguInAnEIT LI Ias TuTay Taanuaiodalaiesin
o 1 . . § a I
Turan 12.00-13.00 u. 11 1 usluarsazate 8-hydroxyquinoline Ngmuigi 4 peruaaidod 11y
4 Y ' ~ 4 . P A ~
a1 3-4 51T Petlaesinawsluamsalinedn wirad (fixation) NYungil 4 eeAUTAT
I < o 1 R . { Aa
e 24 52 Tue dmngesniea1saza1e hydrochloric acid 1 N Ngamgil 60 osruasaideoa
o vy v . L, , _ ;
31 10 W19 1ard19esNAeuINAY 2-3 ASI HEININUUUFFTDN leuco-basic fuschin 11H
A a ~ ] A W ' Aa a9 P
Ua gl 25 esswadea (Juna1 60 Wil dadaesindrunaaddunsvudlad vion
. . < . IS v a o
acetic acid 50 1/o515Ud 1 Woa 1AL aceto-carmine 1 Woa Vaalsurunszantaalas 11l
1 o I 1
Anwiaeldndesganssel nunduaduquiisiuoulag TuTsudu 2n=2x = 17 (Mwi 6 n)
v v Y
dmsudunldsuamsazare Taassuisiiulas lulsulasunlas ladumasinassanavua

14 du H5uTas Ty Twudly 2n = 4x = 34 (MW 6 ¥)
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B ‘ "
q L3
',,',-. ‘e :..'
:‘ »
5 pm ﬂ S pm 6“

4 1

Al 6 1A Tu Twuvoq U INgI WU QNNENSS NN Torenia fournieri W Torenia baillonii
nastna 1y 120 T (Mave1e 1000 111; bar = 5 pm)
. G’fumusﬂu (Control) (2n=2x=17)

¥, auntnansasuulasmendanms lasuasazars 1nad3du 2n = 4x = 34)
v ¢ = A
1.4.2 109U RUFNABADN 11T 04

[ [ A 9 [ 4 = A td'd 4
HAQNNAALADNAULIINYITNUTNANYADNT LM ADINUAIINNYIIVDUL AR

42 . 9 do oA, v v = 0 <
'IJWﬂGL'UL‘WiJGU‘L! UIAUNAALADNITUIU 7 AU LlﬁgﬁLlﬂ’JUﬂllll'lﬁﬂEWﬁ]'lu’J'LlIﬂiTlIT“IﬂJ Iﬂﬁ]!ﬂ“]_l

areg19taresnlunat 12.00-13.00 u. W lusluarsazaie 8-hydroxyquinoline Ngmwgil 4

U

= 3 @ 9 1 = s . ~
peruaed 11una1 3-4 ¥ lue dredaresinasusluaisiaiaegnineas (fixation) 0

2

a = I o 0 ' . .
UNHNY 4 DAL AL e L“]J‘L!L'Jm 24 "lf’JIlN HWNWEJEJEJ@%}’JEJ?('Iiﬁ&’a'IEJ hydrochloric acid 1 N

a9

a = 3 = ¥ % ? o S
Uy 60 DAL ALY L‘]J‘Lll’)a'l 10 4N uazﬁ'naaﬂﬁ}aﬂumau 2-3 AT HAIDUULBT YD
A a = < A o 1 Aa A
leuco-basic fuschin Gllﬁ/l‘ﬁﬂ U 25 DAFLs ALy e L’lJ‘L!L'Jﬁ'I 60 UIN G]ﬂ’llﬁ?f]i?ﬂﬁ’)uﬂiﬂﬂﬁ

9 4 . . J I 14 . a 9 1
L"lliJ’JN’Uu’tffVlaﬂ ieA acetic acid 50 Lﬂaswum 1 Ygm LAY aceto-carmine 1 YA anleuny

nszantlaalad i lddnuneldndesganssed wunduarvaniisiuiulas Tuleuilu

o Y A

2n=2x =17 (MW 7 n) dwmsudun lasuasazarslnadsuiisiuiulas TuTsunlasunlas

PR

) I {
Taduaasmassananua 7 au daruauIas TuTaandlu 2n = 4x = 34 (MW 7 ¥)



59

o,
1 il
S2% ’ -’l
7 /
)
Sa'e
o '. 5
5 pm
) U

ot 7 Tns TuTeuvesduunugsiugnatoaondinaes nawlndaly 120 1

(MQA3V818 1000 IN1; bar = 5 pm)

. ﬁ’umusﬂu (Control) 2n=2x=17)

¥. AufifemIasulasnendins 1d5umsazate Tnad @y (2n = 4x = 34)

1.5 ﬂ’Jmﬁeuaqﬂmﬁ@mmwmaﬂﬁmmmmqﬁﬁuﬁgﬂwau (Torenia fournieri
Torenia baillonii) uazmmqﬂﬁuﬁﬂa1ﬂﬂaﬂ§rmﬁm

o

4
1.5.1 WNUYIWUFQNNAY (Torenia fournieri x Torenia baillonii)
A = A a s o & o
HOANHIANDVOINITINANATINADIAVDINIINYIINUFYNHAN HAIIIN
Ta5suasazansTaardunszauaNuEuTUIazIzeznaand1n Y wuNasarniiliing
EY Y @ Yy 9 3 o o y g 3
AUINATINABEA IANTZAANMITUTY 5 ppm 111381 1 T4 5EAUANUTUTY 10 ppm (Fuan
[ [ Yy 9 I [ [ Y 9 I @ @
171 5EAUANMAINIY 10 ppm 11381 2 U sEAUANUINTN 15 ppm Wual 13U s2AU
Y 9 I 1% Y] Y 9 I [ @
AN 15 ppm (TUIAT 2 T STAVANWANYY 20 ppm 1TUIAT 1 U LazsEAUAY
Yy g a ) oA o Yy v Aaa
NN 20 ppm (a1 2 U TagnunnseauaNuIuIuvesaIsazate lna¥¥y 15 ppm
szoznarlumsuy 2 U wannsadmihlfifadumasinasssinniiga Ae 4 du uazlinnud
YOINTIAA  1ANTINABIAGINEA A 0.08 T99ANIAD NIzAUANMTNTUVDIAITAZAY

TAa3Fu 20 ppm szezanlumsu 2 1 wwansasmhlfinadumas naned Ia 3 du wagil

= a J A A
ANUDVDINITNANATINADYA AB 0.06 (AT NN 21)
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4 1

M15199 21 ANWDVBINMTINANATINABIAVDILIINGT MU QNNANTE NN Torenia fournieri

M Torenia baillonii va491n lasuasazats InarsunszauanududuLas

FZYLIAUANA NN
ANMINTUVD szazM UINAY UINAY AMEvRINIIIAA
msazae)nar (M) Haviun NS INA0LA NN INA0EA

(ppm) () (A1)

5 ppm 19U 50 2 0.04
29U 50 0 0.00
3 U 50 0 0.00

10 ppm 19U 50 2 0.04
27U 50 1 0.02
3 U 50 0 0.00

15 ppm 17U 50 1 0.02
27U 50 4 0.08
37U 50 0 0.00

20 ppm 19U 50 1 0.02
29U 50 3 0.06
37U 50 0 0.00

o J =
1.5.2 LL'J'JNEJT]WU‘Eﬂa'IEJﬂ@ﬂﬁLWﬁ@Q

4 { a s v o =

HoANEIANNDVOINITINAMATINADIAUDILIINYTINUFNA0ADNTIHAD
naan lasuaisazare Ina¥FuUNTLAUANUTUIULALTLIZIAUANAIINY WUITAINITD

@ o ya g A Y w Y Y 2 o o Y 9
Fnrhldinadumainased MNIZAUANUENTY 15 ppm Wunal 13U seauaNuTuTY 15

< @ ] Y 9 3 19 Y] Yy 9 I

ppm (1117381 2 U FTAVANUDNUY 20 ppm WU 1 TU 1AZTZAVANUAINUY 20 ppm LT
a1 2 31 TaenunnszauanuduIuvesansaza1s Inasdy 20 ppm ez lumsusy 1 3u
v o ya 9 s ~ A Y} ~ = a P
wannsasmi iifadumas ImasauIniga Ao 3 AU LAzIAUDYRINITINANATING DA

gaiiga Av 0.06 509a3W1A0 NIzauANUdUTUYeIEITazateTnadFu 15 ppm szoza1lu
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' o v o Yy a 9 S ¥ £y A A a
NITUY 2 IU ‘1]3ﬁ']MWiﬂ%ﬂuWGl‘mﬂﬂﬁulﬂﬁﬁWWﬁ@ﬂﬂllﬂ2 AU LHASUAITUDUDINITINA

s A A
DRI INa0YA AD 0.04 (M1TINN 22)

H { a 4 o [ o
ﬂTi'N‘ﬁ 22 ﬂ'NiJaGll’éNﬂ']ﬁmﬂm@lﬁ'lwaﬂ‘t’JWII’ENLL'J’JﬁJq51wu§ﬂﬁ16ﬂ®ﬂalﬂﬁ@\1 ﬁaﬁﬂTﬂulfgl}ﬁ‘U

msazae InarTuNIZAUA NI ULAS TLZAWANAINY

ANMANYUVD sTeza MIUAY NUIUAY anuEveIMIia
msazanalnaiau (W) Faniua A INARYA A INARYA

(ppm) () (@)

5 ppm 17U 50 0 0.00
29 50 0 0.00
37U 50 0 0.00

10 ppm 19U 50 0 0.00
29 50 0 0.00
37U 50 0 0.00

15 ppm 17U 50 1 0.02
29 50 2 0.04
39U 50 0 0.00

20 ppm 17U 50 3 0.06
29 50 1 0.02

39U 50 0 0.00
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Y [ L a éa (Y
Msnaasdi 2 mafFeuieudnyazmeduging waaing 1azdnsIMsHaNAn Iz
a d d o d
AuAnavaauazAUI NANARUAVI W IINYNWUFANHAN (Torenia fournieri x

Torenia baillonii)

= [ [ a 1 9y a 4 9 = 4
2.1 nf%smmsmamgmzmqﬁmgm’mEniz‘mmﬂuﬂwaaammzmﬂwawaaﬂmm

4

LL’J’JZJQﬁWM‘gQﬂNﬁ W (Torenia fournieri x Torenia baillonii)
o A o o Y a I3 9 = S A A
1MAINYIINUTgNRaNYRIAUANaDEAIas AL INANa0sA ¥HiAaz 20 NI AN
a o (% o =R a a 9 o 9 A
o115z 7 wudmes udad ludagidng Anvinisesyenlaneaiuaidy Ae AgI
ANnunansay Sufwvus anunndgidu anundnlo anwenly wazanumunly
1 [ o [ [ 9y A 4 9 = = a a 9
WUIMA1TNT 30 Tu uaz 60 T AuANaBsALAzAY INANaBEANM T YA Tan1eaIY
o Y 1 [ [] A v o W an 9 = =) 9 1 o
aduuanANNuegNNNedAYNNEaa Tagdu InanaosalnINge ANUATNITINY 1
2 o ¥ Y A ~ Y
AUUNE ANUMIAIAY ANUNIN 1Y ANNe 1y tazanurnlumnandulen)ssumeuny
Y a 4 A Y = A A an A 9 49! =)
AuANaBEA (13199 23 tag 24) tazgwunanvuz luimsalasumlas de lulTendvAy U
Ida! % d' v [ A
valvgyu v veulundn wumsuasunlasdanvusyinsely 3 dnvay Ao 31
aaendaelunnay navlouadieglly uazreudsnaulauludanss (i 8 uaz 9
n-a) waziefnyINss AL Tnvesaen fio AUNI19ABN AWEIAGN T1UIUADN LAY
= ' @ ) @ @ Y = I Y
ANUUUINAVADN WUNHAI1NTNTT 30 TU Az 60 U AU TWANAREANAIINNINADN AL
ANUEIABNNINNNAUANADEAE NN TIAIAYNNERA UATILIUABNVBIAUANADEF DAL
= J 1A 1 @ aa o o = = J
Tnanasea lulinnuuanasnunndna dimiuanuruinduaenvesan Indnasnaz
J a J [ ) [ 1 (=) ' @ aa [ o o
wnnMAuANaoea nasentlng 30 Tu ua lilianuuanaiunisana nasnilng 60 Ju
yw @ = ] = J A A
uenMNUsInuaNEaznauaendIuguludu Indnaseanies (15199 25 1ag 26) (MH 10

nag V)



4’ = a a 9 o Y 1 9y a s Y = s o
M1319N 23 Lil%EmmEmmsmaujmﬂmmwnuamuszmnwuﬂwa’0Emuawmiwawaaﬂmam’mqswwu

Torenia baillonii Viad1un¥1n4a 30 U

4

TRNHTNTEHD

W Torenia fournieri N1

ANNGA ANMANAINTINN  Innudwre  anuvndide anundnly ansenly ananly
o 4 4 4 4 4 4 4
FHANY 1nae nae nae nae nae 1nae 1nae
(B UAINAT) (IBUANAT) (99) (BUANAT) (BUANAT)  (BUANAT)  (Naatung)
Y Aa d 1/ b2/ b b b b b b
AUANADEN 9.01 +0.51 12.12+0.30 516+0.37 0.13 +0.02 1.88 +0.08 232024 027+0.04
aulnanases 10.66 % 0.55"° 14.17 +0.75° 7.40 + 0.48" 0.19 = 0.02° 251018  2.86+0.06°  032+0.03
t_test kk Kk Kk kk kk kk skk

@ 4

1 @ aaa y 4 s a3
HNYLYiR ** ﬁ‘ﬂ')’]llll@]ﬂ@’mﬂu‘ﬂ’mﬁﬂ@lﬁigﬂﬂﬂg'llll%ﬂllu 99 Lﬂﬂﬁl“ﬁu@

Yy a oA
S AURAY £ ANVIUVUNINTIIU

H H H Y 1 H
z mmaaﬁmuwmﬁ'@ﬂmaﬂmwGmﬂucluuu'mmmm;,mﬂcsmﬂummm Lﬁmﬂ%umﬂummaﬂﬂﬁ% t-test

€9



d’ = a a 9 o Y 1 Y a o Y = o v J
M13197 24 Lll%EmmEmmsmtgmﬂmmmmamuszmnmuﬂwaaaﬂuamuiwawaaﬂmam’nuqﬂwu‘ggﬂwﬁmzm

Torenia baillonii Viadun¥1n9 60 U

W Torenia fournieri N1

ANNGA ANMANAINTINN  Innudwre  anuvndide anundnly ansenly ananly
o 4 4 4 4 4 4 4
BUANY 1nae nae nae nae nag nag nae
(B UAINAT) (IBUANAT) (99) (BUANAT) (BUANAT)  (BUANAT)  (Naatung)
Y Aa d 1/ b2/ b b b b b b
AUANa0EN 14.13 £0.45 14.20 £0.91 13.16 + 0.44 0.14 +0.02 2.39+0.07 258+0.19°  0.29+0.04
aulnanases 15.76 £ 0.59" 18.06 + 0.40" 15.80 + 0.54" 0.20 +0.02" 3.02+0.18" 3.06+£0.08"  0.36=0.03"
t_test kk Kk Kk kk

kk

k%

* %

@ 4

1 @ aaa y 4 s a3
HNYLYiR ** ﬁ‘ﬂ')’]llll@]ﬂ@’mﬂu‘ﬂ’mﬁﬂ@lﬁigﬂﬂﬂg'llll%ﬂllu 99 Lﬂﬂﬁl“ﬁu@

Yy a oA
S AURAY £ ANVIUVUNINTIIU

H H H Y 1 H
z mmaaﬁmuwmﬁ'@ﬂmaﬂmwGmﬂucluuu'mmmm;,mﬂcsmﬂummm Lﬁmﬂ%umﬂummaﬂﬂﬁ% t-test
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4 1

4 a a 1 a s s 7 v
ms1ah 25 nSeuioumss Ay TnvesaensznIeduAnaoeaaz AL THNANARERYBILINGT MWUTQNHEANTS NI Torenia fournieri M)

Torenia baillonii Viad1un¥1n4a 30 U
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