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Effect of Banana Bush Leaf Aqueous Extracts on Seed Germination

of Test Plants.
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Research Title : Effect of Banana Bush Leaf Aqueous Extracts on Seed Germination of Test
Plants.
Researcher : Assoc. Prof. Dr. Wirat Phuwiwat

Faculty : Agricultural Technology Department : Plant Production Technology

ABSTRACT

The effects of leaf water extract from 20 species of Apocynaceae plants on germination
and growth of chinese cabbage (Brassica campestris L.) was investigated. The extract
concentrations at 12.5, 25, 50 and 100 mg/ml were used and the distilled water was used as
control. It was found that, at 50 mg/ml, the extract from banana bush (Tabernaemontana
pandacaqui Lam.) completely inhibited seed germination and seedling growth of the test plant,
followed b}.I the extract from Aganosma ma?ginata (Roxb.) G. Don., Wrightia religiosa Benth ex
Kurz., Allamanda cathartica L., Plumaria alba L. and Beaumontia grandiflora Wall.,
respectively. The effects of leaf water extract from the 6 species on 4 test plants was
comparatively studied again. It was found that the extract of plant species, extract concentrations
and the interaction between two factors on germination and growth of tested plants were
significantly different. The leaf water extract from banana bush had the highest inhibitory effect
as compared to the others. Increasing the concentration of the extracts resulted to higher
inhibitory effect on seed germination and seedling growth of all the 4 tested plant species. The
effects of leaf water extract from banana bush was further evaluated its effect on water uptake in
spiny amaranth (dmaranthus spinosus 1..) and barnyardgrass (Echinochloa crus-galli (L.) Beauv.)
seeds. It was revealed that water uptake in these 2 test plants seeds were significantly lower when
the higher concentrations were applied. The effect of leaf water extract from banana bush on
seedling growth and malondialdehyde (MDA) concentration in test plants was also studied. At 25
mg/ml, the extract from banana bush inhibited seed germination, survival and seedling growth of

the 2 test plants. The- MDA accumulation in shoot and root of the 2 test.plants increased with



increasing concentration of the extracts and relation to the percent inhibition of growth. The
MDA accumulation in root of wild pea (Phaseolus lathyroides L.) was higher than in shoot. The
highest MDA concentration was 18.76 nmol g-lfresh weight. In contrast, the MDA accumulation
in shoot of barnyardgrass was higher than in root. The highest MDA concentration was 20.66

nmol g fresh weight.

Keywords : Apocynaceae plants, Banana bush (Tabernaemontana pandacaqui Lam.), Leaf aqueous extract,

Seed germination, Water uptake, Accumulation of malondialdehyde (MDA)
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9 1
vgusz Mhmaunud wialifuounn Tdnyauzuuugunlmeurayentivuifodaiin
g = o A o o o o A Y
wie wiaufangy fomsrzan voroiug lasmzwda Tndine woldlunaelsems
@ 3 1dn i SuTailide vuaide A5UTuS soaas@e nyinzudsiln uazyszmalng
ara (o 1 o I { 1 <]
(Li et al. 1995) TutlszmeaadTud nud Auyadnniiufirisrelumsussmanuinlie
S ° = Yy A o a a 9 F%
sooving uazermsuay Tashnnuazilfennduiednueimsanuialndvesd 1duaz
° A o a Lo 1 ) P o 9 o 9 9 -
dnmiiieinyiemsurasdaifades msdamassanana lRIINHIAUYINATATNAT DY

1 o Ya & [ 9 tﬁj 1 o
“luwu,i WU ‘1/1']114ﬂ%ﬂiﬁﬂﬂWi!ﬂﬁﬂu‘l‘H’mﬂﬁQ i’)ﬂi'lﬂTiﬁWElcli] ﬁm’wnmmua"lumam

[
=
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Sudanitlszneuvesnildeglutigiu Tasmsindald Ae a1sndudulnadamadedd 1y

ibogaine LlQi% cororaridine Lﬂumu (Wiart. 2006) aamaesmﬂumiawﬁ dﬁ"luimmun“]u

a g

! 3 . <)

d114152n0Y (organic nitrogen compound) WuluwssUguTluaIUNIN wihfivessaniaasd
Y] 1 o . A 1- 1w a . I C e A 4 {

Juttagalisismeuiiuuney uaiindnemanss la i nTe dunenuu¥eds laane1aiinehi fie
CAaa C o B - < o . : : : -0 - - A

Sluaisaiaudledny 118 uuass sdasuisuniunsesiiad i(Huwnan ldvnnssuiums

9 S 3 > '\ A g ) . oA & e e a a -

Wa10fY (detoxification) YadaanilusuaTededy Hudnmsaruaunsnsyal laves

&

A o e d - 1 . . S g Lo A o o 1 . o
Ao Audifumrzauussgemsoszaaieds lusig lu lasnuuazsgaugndutludeniseis

3| ! S = a 1 o
%wmmﬁ% 11 nitrogen excretory product L‘lfuLaEl’Jﬂ‘Ingiilﬁ%i’Jﬂ’iﬂgiﬂ HAZHIYTNHINAUD

g I @ 7q A g a da g X
0994 (maintain ionic balance) a138amasgd iUl vuN s uvuFsNNraS 19V Loy 213y

[ wa [V ! <4 - o ar
unadveasg u Tnsnuiiaumnianefestumsenveamanily nistleaduduasionnln

A I 9 Q. . A o A 2}‘ 1 v A
uaxLmaq‘luwmmmﬂumiﬂizﬁ!ummimumuTﬁﬂumw«nmwuiuwﬂmamﬂmnmwmf

cg‘ A & an oA w o . v aov d \
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uni 3
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gilnsamazIEMInAaeg
31 qinsal

3.1.1 Tmlumsanen 18un ¥y (Udenium obesum (Forsk.) Roem. & Schult.)
ﬁunJmn (Cerbera odollum Gaertn) mummamuﬂsw (4llamanda hendersonii.) ‘UﬂﬁJﬂJ’N
(Allamanda vzolacea) ‘Uﬂ!‘ﬂilﬁﬁ’ﬂ\‘l (Allamanda cathartica L.) ‘WiU'lﬁ ARUTT (Alstonia
scholaris (L.) R. Br.) WaSWY (Kopsia fruticosa A. DC.) V!ﬂi‘i’ﬂi (Tabernaemontana pandacaqui
Lam.) ‘V!ﬂ“]si)’ﬂ‘ll (Ervatamia corondrid Stapf.) Wﬂﬁ‘b’mﬂ (Wrightia antidysenterica (L.) R. Br.)
WWAINIY (Catharanthus roseus (L.) G. Don.) Tuniase (Aganosma marginata (Roxb.) G. Don.)
TunaNunse (Wrightia religiosa Variegata,) Tuniu (Wrightia religiosa Benth ex Kurz.) Tun
an (Wrightid religiosa. Benth.) ?Jiﬂ (Nerium oleander 1..) 318 (Thevetia peruviana (Pers.) K.
Schum.) ﬁ"ummn (Plumaria  alba  L.) au‘nmmq (Plumaria rubra L.)U8g mtﬁﬂﬁ
(Beaumontia grandiflora Wall.)

3.1.2 NEnaeey 1dun ﬁ'"J W (Phaseolus lathyroides L.) ‘Ht’lﬂﬂﬂ’mﬂ (Echinochloa crus-
galli (L.) Beauv.) wR JYN U (Amaranthus‘ spinosus L.) ﬂ’JNGjld (Brassica campestris L.) 118
NNAAND (Raphanus sativus var. longipinnatus)

3;1.3 o ﬁlﬂﬁ‘m% hlﬁluﬂ' distilled, Wéter, sodium hypochloride, calcium chloride, acetate
Bufféf, diﬁitrosalicylic reagent; trichloroacetic acid (TCA) 11@% triobarbituric acid (TBA)

3.1.4 guUnssimadInenmani 18un Tninod itaufanuans vaanau URLFRIRZNY
AufuaEn viaudiua 100 faddas nszuenAle MunaasavAd U ugUEnaN
2.5 4.5 1az 9 wuAmas W5 dy Inseua dhnAudaeuvray nsgAI¥ATEN (Whatman No.1)

3.1.5 w3eailednenmand 141A 1nTeasziMegaINIA (vacuum rotary evaporator)

: o ‘ = . . ¥
Lﬂ%i’)\i’mmiﬂﬂﬂﬁuuﬂ’\iﬂ‘liﬂzmﬂ (spectrophotometer) lluiﬂiﬂ!,ﬂﬁ (micropipette) AAIUAN

=Y

a a & Y Y . R
M35 AU TnYoINY (growth chamber) AOUAIINTOY (hot air oven) DWUINIUAURUNYY

4 ) 1 o ' 4 { v
(water bath) lﬂ%ﬂﬁ“ﬁqaﬂq\iﬂglaﬂﬂ 2 ey 4 AT UN llazlﬂéaﬂlﬁ%ﬂﬂﬁqiiﬁﬁﬂﬁzﬂﬂu

(centrifuge)
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4 A 1 ¥ 1Y 1
3.1.6 gunsaiou q 1dun wlfedmivmufa llussia Auniun ndesiuuaavine

30x20%10 [FUAIAT NTT INT Uaziia

3.2 3IEmInaasd

H [v) :. Jd
asnaaeei 1 madnrnSaufleunavesansafiniina1nluis29f Apocynaceae AaMIIBN

upem3o3auAuinveaiisnagey

dl = a (v :' A d
mMInaaeed 1.1 msanunifSeufisunave a1 5ana1i191nluNY 399 Apocynaceae

a

$112u 20 ¥iia AemsIBnLAM IR AUTAYBINTINA
111 MINWUNUMITNARDY

Tunsnagouiaaz Wyl FHLAITNAADIUUL completely randomized design

[

° ot o 4 g
(CRD) $112Y 5 355 HINISNAA09 4 T A4l
b4 [
(1) 1hndu GimsfSeuiou)
\ v 9 ’oJ & A 'd
(2) MTafAfEna U lUNTI9A Apocynaceae
oA Y Y 9 a a  ow a an
NsgAuaNUANTY 12.5 Jaaniw/laanns

3y ]
() esadaaisiinauan 1N e Apocynaceae

A [ - Y Y A a wooalasa
NTZAUANMWUNIU 25 UAANTH/NUADAAT

3 . o %’ 3 ‘
@) gsasadaeinaunnlunaed Apocynaceae

o

fszdunnuEudy. 50 Naanfuiladans

v 9 -%‘ & - & 4
(5) MsanaAUINaUINTUNYIIH Apocynaceae

o

a sas Yy 3 A a w A aa

NIAUANUANTY 100 UaanIu/Nanans
1.1.2 M3asaNmsana
0! - DR SR ' a 9 1 a | ¥ ~
111y 197 Apocynaceae 20 yiialdun wrury audlair vuysuase

=

ymnfihe inamies nandaausses wasuy adns wadew yatfiva unawds Tuniese

9

J A o - @ - - ' . Aaw = 4 o i 1
Tunarauase Tundln $1ine dunuv1d aunuuas uazifygns Tanhluenedluszes

a a g A4 > - d .ld - 9 °
iRy Tadud Ianuauysel ufause il Tsanazunassuniu anulaslgninaiai

A

auazoemlfid ufsuasineuudevaol¥gumgll 45 eamraifue suniaain
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mnuuuﬂuwwq 20 ¥UA mm“lmﬂu%ummmaﬂ m‘luwmmawuﬂiﬁﬂlumwvuaumum

4 [y | A Y o 1 %’ & a aa o A g @
naulua@ﬂmumaﬂuwmmd 10 NTY 19 UINAY 90 UADAAT ﬂﬂﬂW%U%LWﬂﬂ@QﬂUﬂ'ﬁi%Lﬁﬂ

o

E4 ° 3 A S < & A ) 1
viniuh lilifufigungll 4 esenwaioa Hunan 72 921w iieilesdumsdesaaigvesans
mﬂuummniaqmﬂmmnmqmewnwmuﬁdmmﬂiw@een thasanah ldunsearu
g Y s Y & ¥ v ¥ 33y
dAuasaINRI8nTZAINNTBd Whatman No.1 Baasanil ez ldasanadginnadu

= s A
1.1.3 misiasadiiaanNsnaaal

1
= d

g A 9 & 9 L Yy ¥ A9 4
wiafirild fie n11ede TasdernFud e 1d5uuasgIu ATnsihu
a oAy a ° I ' ¥ Y,
nansan ldunuiuly dnsnageunisienvsaman Tagazuriitazernmig M luaiu
A 1A ¢ o 4 = :; o A I~ |

naaeuionageumstenninlesisudnisiengaazianuaiuaveiuuaziaonmuaany
nagou e lndiagan

1.1.4 manaaeulusiunases

Y
v 9 7.

TauiSevensaianidudasinanli ldnnududy 4 anududu fe 12.5,

a a @ A aa v ¥ & & an = o y Y ‘Q
25, 50 waz 100 faanfu/iiadans Tagldiinawiuismanfseumey Mmmadeuiuman
A - N | c 9 1 o SN a aa i ' ' e 9) 1 4
Wynaaoy laun nage leelaasanaliuing 5 Nadans lusiunaaesvuiaidusigud
NAN9 9 I UANIAT FaTIAALNTTMBIWIZIAR 2 YU daflynadey Gealuaunaassas
20 waa Uadaseunay u1'11Jawa“luﬂmmummimmﬂm Aameaame 12 FaTaar
gungina1eii 32 esrumaFen gurginaiedn 25 edAusaTed ATNAUAUNS 80%
o o
Alura 7 7u

1.15 matuiinvatazmiinsizinansnanes
s tunisenYeaia i 7 nas S umwizaaa Tassmua liudeni

g 1 a a - S @f g A MER— - o : A=

anuenaae 2 Tadwas uliiflundansen Auuilesdudmsenuazmssentia lag
~ Jw Y @ oA Vs ¥ g Yy 1A a tag X ?
Tinaatsamsmevesdund fie sianhildiea dund1ligee winge lulilu@es 9y
&£ W 9
IANNUIIAULAZAIINGIITIN

hideyai IdinTinszdaaunlsdsiumeada (ANovA) uaznfFeuiioy
-

ANuUANA19v89A 1 asTAs3E Tukey’s Studentized Range Test ATzAUAMFBIU 95%
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a = a VIS A day A a1
manaaesd 1.2 msansuSaufiaunavesmsanaianlunsilinad 6 siia ae
mssenuazmIiafuinvesndaisnagey
121 MINWAUMINADBY
Sq v . o A A A
Tumsneasdl I FUNUNITNAABINLIY 6x4 factorial in CRD Iagdataaniiah
Y A a A ° - o &
THnadfiqa 6 ¥liaanmsnaasedl 1.1 imsnaned 4 51 II5MIANN
) H A P A A
(1) 5anana81191n 1UNY 1A Apocynaceae ¥HAN 1
fAszauanuduty 0, 25, 50 uaz 100 Nadniu/Aadans
v 93 & P a a
(2) Msanadleu11n 1UNTF Apocynaceae FUAN 2
fseauanududy 0,25, 50 uaz 100 Jaansu/dagans
v 9 ,a} = 4 s oA
(3) asanane119n AT I9A Apocynaceae %A 3
“Pszauanuidudu 0, 25, 50 uay 100 iaaniuAlanang
v Y 2 . A o A A
(4) 215anaal81191n 1 UNWY9A Apocynaceae ¥UAN 4
pseduanuELdY 0, 25, 50 (ag 100 Naansu/sianans
. w 9 S 2 ] d . a A
(5) msﬁnﬂmammn“luwmm Apocynaceae ¥UAN 5
AszauaNuItUTY 0,25, 50 itay 100 Naapiu/iiaaans
v 9 g Al e a A
6) e1sanane19nlUNY 1A Apocynaceae %N 6
fszauanududy 0,25, 50 uag 100 Jaansw/lanans
122 MsAsaNmsana
NN\t (P g - N K Ay S a4
1 lUNy29d Apocynaceae fi ldnaffiganIAnNITNaandil 1.1 fvna 6 wila

1 a a g oA aA o ‘:d : = : = [
i’)gbll:lizﬁlzlfﬂiiym‘ljiﬁmﬂﬂ UANUANLYTU LU llﬂﬂiiﬂllﬁ&’ullﬂ\ﬁﬂﬂ'lu VUATYUTITENA

)

an s w : -
AIRUMNUITA T URSINUNITNAADIN 1.1.2

. G o A
1.2.3 MSasgNaanrnaaal

g A4 A d a Y 9

waaRrnldnagoul 4 ¥ila fie n21ede dnmaits o uazwadoun Tae

&

o @ - T w o - X L : s o
maﬂmwﬁ’mazwnmﬂm ’1)25‘1/]']ﬂ']i'i/lﬂﬁ’f]‘ﬂﬂ']i\i'E)ﬂ’)'lfllﬂ’ﬂil"lﬁ!ﬁﬂ1i\1@ﬂg’dllﬂ:ﬁﬁﬂ’ﬂij

o o A S A : Yt 9o 9 2 A 9 A
ﬁiJ'lLﬁiJE]ﬂuLm&’Lﬁ@ﬂlMﬁﬂW‘h’ﬂﬂﬁ@‘Uiﬁﬂ‘Uu1ﬂﬁlﬂﬁLﬂﬂ\‘lﬂu Lllﬁﬂﬂ?Wﬂ%i%ﬂi&’ﬂ'lHVli?ﬂsylﬂLWﬂ
o o w o 3 9 o' : A Y A9y g Y <
NIAYTSUTNNNA LiJﬂﬂﬁilJ'l‘lﬂ'JuﬂVﬂﬂ'liLLﬂZLlIﬂ’l’]ﬂﬂﬂﬂ@ﬂlwelﬁlﬂﬁﬂﬂﬂﬂqﬂi'JﬂLi'JLLﬁ$
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124 msnagevluaiunaaes
9 9 9 ]
Aernasasasadunnluiyna 6 ¥hia areunduld ldanududu 4 anu
s a W oa aa ° ) =3 3 a
Wty fie 0,25, 50 waz 100 HadnsuAagans MmsnaaeufuwaafivnaToUnazyiialag
135 M5 uReInUMINaaodh 1.1.4
125 mstufinnatesmsimaziinaminaasy
o @ 2 1 = o Ay o ¥ P EY a a1
msTufinnamu@erdunsmaassi 1.1.5 ieyai laulnszvannu

ul5U5 U1 EE R (ANOVA) nazildsumeuanuuanaisuesaundeo TagdT Tukey’s

A

i A o A & o A A Agy  ad Py a
Studentized Range Test NTZAUANATDUY 95% sadenianinadnasiie ¥ lun1snaasan

a

2 uae 3 ae
d' 4 =< - Y o =1 ) v [
manaaedii 2 maanmnalamadhimeiynagevvesssanavinluyains

manaaeafi 2.1 msfnHavesssaininnnluyadnsnemIgaduinvesidany
NADL
211 M3NWHUDIINARDY
Mmsnaasd 1ae 1FHLA1TNARBILLY completely randomized design (CRD)
o a o %’ [ g - ' ' :
$1UIU 5 355 TINTNARBI4 9 A9l

s )
1) Wndu Gmsifseuiiey)

[

¥ 1
) ﬁ'TiﬁﬂﬂU']‘ﬁi ‘]Jﬂ’ﬂlll"]sllﬂ“lil)u 12.5  yaansv/uanans

ee

b4 { ) =) a = as
(3) ﬁ"]iﬁﬂﬂﬂﬁ?]i:ﬁ ummnsfwﬂ'u 25 © UaanIu/NaaanT

[

9 ]
4) ﬁﬁﬁﬂﬂﬁiﬁi:ﬂummﬁfu% 50 UaanIv/uRaeAT

3 o y 9

(5) esanmINTzAUANNTUYY 100

h.

AANSU/AIaaanT

f=9)]

2.1.2 MSARENEITana
o Q- O a ] o a g A =] °
ihluwasnsfedluszezmaniauau Tadui Lifi lsauazuuassunau ins

o 22 9 mm e :
W gyTARALAIA LA NS UAEIAUMT NI 1.1.2
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2.13 mMseseaaNynaTey

g A Aqy A o 3y 3 o A
lllaﬂwab'ﬂﬂﬁﬂﬂ'ﬂnhf o Nﬂi‘llilﬂu’]illlﬁzﬁmu'l‘ll'l'luﬂ Iﬂﬂ'ﬂ'lﬂ']ﬂlﬂ&’ﬁ.’ﬂ@ﬂ

< Y, o & & qu o 9 g 5 4 X
Lllﬂﬂﬂig'l‘lﬂ’]uﬂ‘ﬂ'lﬂ?iuﬂ‘éﬁmﬂﬂﬂ“r‘ill’t’]ﬂﬂLW‘t]el‘}’Tlilﬁﬂ\iﬂﬂllﬂi’lﬂl'i’)uﬁZﬁN'ILfTiJ’t’JEN‘UuLLﬁS,’

q

\

3 w & 2 Aa Y w
lNﬂﬂWﬂImuWu’lﬂJ m'ﬂﬂiﬂﬁﬂﬂnmu’]ﬂiﬂﬁmﬂQﬂu

L
12 o o

214 MmInareuNademIgaduthnveuNdaiynaTeY

b4
o o 9

MasasatineduNlonaiseduanududy 12,5, 25, 50 uag 100

13

a a v a aa s!%’ d & as a o A g A y o %
Sasnduiiasaans IaeldnsusluismsulSouney Aadenuaaisnageu laglHuandn

o [~ [~} o o o
TUUNUIN $1UIU 200 WAA/AIUNARDL HAKNAAKEIIUNTIUIY 60 WAA/AIUNARBY 1

4 3 o A 9 o [} 4 a t
mﬁmumuﬂLiw’fuuﬁ)ammammﬂumum&]aawmmﬁumuguﬂﬂaN 2.5 I UALUANT 1ﬁﬁ'15

[

%" A A =Y a aa o @ v &
anafteadsutas 2 Tadans Teswaadn lvuruiy usduszeznal 12, 24 uaz 36

t:l Li d 4 . 1 v d " = - G'I oy 1 R 1 t -
1 Tua daandanthiaun usiluszezna 24, 36 way 48 ¥l Harwazodredseed

4
[ = (%

i a3 ludaugumses gy Ia Ansmananas 129 Tiwae Ju gungiinaedu 32

U

=y a A - ! =3 ’ ng (9 w ¢ d o Jd o )
BIAFFIT YUUNNNANAY 25 VIR UTAITIN ANUFUANWNT 80 Wesiwua Qlunal 7 3
& Ji {9 ¢q 2 A4 DY) ¥ ¢ o \ ¥ Yy Y 9
deasuaINaINMInUa HINAANSNATIULIA1NAIGUINGU 2 A #111100n IMuianae
ATZATIYNTEL UTY 30 210

Y ) a g
2.15 ﬂ'liﬂuﬁﬂNﬁ!!a$ﬂ1TJ!ﬂi1$ﬁNﬁﬂ1‘§°ﬂﬂﬁﬂ\i

@ cooa W

) ¥ @ S e g - e Yy ¥ o od oA
Fuiniiniudanday Taedurauiluessudnsgasudiveunanany

: an AN
NATOUNIUITUBI Han ef al. (2008) A1

Y [ 1

v 4 ¥ ]
M3gaTLUl (%) = nTnvdaus - iy x 100

' 3 L 9
. WIrMUAsuaUY

oy iy ed e - v g 4 . A ¢ .
ihdeyanlefidudnisgaduihluudazszsznanndinneianuulslsu
NNEER (ANOVA) aznfieueuanuuanaavessinie 1ag3T Tukey’s Studentized Range

Test NTLAUANUEFOIU 95 %
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mInAaesfi 2.2 msAnvmaveamsambhonlunadnsaemsazanats MDA Tu

3/ Y A [
AUDMNTNATBURAINITIBN

221 MINUAUNITNARDS

M Inaaod laglHNUNITNARBUILY completely randomized design (CRD)
3 e [ g o dy
112U 5 353 IMMINARDY 4 F1 Adll

¥ & ax A
(1) 11ndu Asmsfouhen)
L
@) asatahnszauanududu 3.125 Tadniumadans
4 dl ot =) e [-%4 oy oS
@) msatathnszauanuduty 625 dadnfu/iladdas

[

Y
@ msatahnszauanududy 125 Taanfu/daddas

[
b

(5) AsanainseauadNTY 25 dadnsu/laaans

222 MaAMIgNATANA
o y G} s 1 = a d‘
MASIESeNTITANAIAEINUNITNARDIN 1.1.2
= s w A
2.2.3 MIGUUAAIB WY NATDL
ol N . d A 1 = [ d‘ g/ o =
Mmsessusaaiynageusu@aInumsnaassh 1.1.3  laslduaans
a A DA 5 y
NAAOL 2 ¥HA Ao DIRUAZHANU1IUA

2.2.4 manasauluniunanes

oe

Y9 v

Tavdeanamisadanedudagihnaulldaududu 4 anududu fe
A a woa asa 2 & g o
3.125, 6.25, 12.5 18z 25 aanwiladans TasldhnawiuiimsufFouion imsnageu
o S A 1 ‘o )y (] = @ d‘
fuaansnaaeuuaazyia lag 145 MsrUIReINUNITNARDIN 1.1.4
225 manageuNanentsazaans MDA luduniiWsnageundanssen
A o » : o 9 o ¥ Y Y A o
e ufinNan1sIenLaziIMIIanIINeTINIAasAIAUYBIAUNAITN 7 U
@ Y o 1t ‘o Y [ =) . s
MEIMIIMIzLd thausnuazdduniadsuna MDA (malondialdehyde) 1agtFuilzanin
any . R 4 & 3 v A 1 I 9y = i
33904 Xingxiang ef al. (2009) Tag¥uhminfisaasdruaz 1 nfu valdazidoa lamsazare
irichloroacetic acid (TCA) AMUITNTU 10% UFu1as 4 HadansulldumIsei 5000 01/
o d © o . ey = a aa o . . . .
i Wunat 15 i hasazansauulTuag 2 1aaans 1AW thiobarbituric acid (TBA)

. - a aa [} Y. a
At 0.62% u Tca anududu 10% 15uas 2 Tadaas ualuhgurgii 98 e

= A g . v ¥ e o ad = EARRT I A -4
wamee 1wy 20 win mndwih llusiudsiufidhoar s wid vinniuldiumed 5000
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a g a o Y A A A
seuand Glunar 15w uazihlddasinsgandunasianuennau 450, 532 uag 600
wTuas thaisalgunmuamanududuiaziuna MDA qe i
22.6 msTuiineatazMIIANSHNANINARBY
° @ & < Y 9 9
Mnsfufinnan1sIenveuudaLasiaaNeITIALAZANNEIAY Tagly
A oA v a o 9 @ 1 A ° 9y 9
FsuReIumsnaaedd 1.1.5 hdeyamsiasimsganiuues luduaamanududy
taz3ua MDA 910gAT
1) anududUvea MDA (umol L) = 6.45 (D, Dyyy) - 0.56 Dy
A o J A a
= i D,, D, a2 Dy, Hudinsganduuasvedmsazaisiinimuen
AR 450,532 Uag 600 U1 TUAT ATNEIAY
Q) 133124 MDA (nmoi g-1 fresh weight, FW)
= AU N 09 MDA (umol L) x U iaia15azaiy (ml)/FW(g)
o 9 - d o - < - > ) -
idoyanlefifuamsionueania A2INENAL ANUBIITIN LAZMITAZTNTIS

MDA 1135 Ha 1l sUsaunedna (ANOVA) tagiFoufeuniuuana 19usinun gy

Ta875 Tukey’s Studentized Range Test NTEAUAIUFONU 95 %

32 amuAauHUMINAaed
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i v 9 ¥ J ° =) 1
ﬂﬁﬁﬁ 1 Nﬁﬂlﬂﬂﬁﬁﬁﬂﬂﬂ’]ﬂﬂﬁ]'lﬂal‘ljﬁ‘]ﬂﬂﬁ Apocynaceae 11UIU 20 YUA ABNITIBNUD

< [ o =]
Lllaﬂﬂ')’]\iéj\i 7 AU AAINMTINIZLNDA

13990 (%)

Avaann ANAITNIY (In./38.)
Vndy 125 25 50 100
LW 100.00 a 95.00 2 88.75 ab 62.50 b 11.25¢
Tunnse 100.00 a 100.00 a 88.75b 8.75¢ 0.00 ¢
Tunananase 98.75a 87.50a 83.75a 5875 b 250 ¢
Tunthu 98.75a 91.25 ab 80.00 b 15.00 ¢ 0.00 ¢
Tunan 96.25a" 9375a 90.00 2 88.75 a 28.75 b
PIUYY 96253 91.25a 88.75a 50.00 b 31.25b
audlach 02.50a  9125a 97.50 41.25b 3.75¢
YuFimdes .100.002 85.00 a 5375b 22.50¢ 0.00d
TORTEILEE 97.50 2 10000a - 100002 66.25 b 32.50 ¢
WIWFUN 96.25a 80.00 ab 6250 b 15.00¢ 2.50¢
wadaLTIn 95.00a 97.50 2 88.75 a 31.25b 16.25b
WASN3 100.00 a 9375 a 10.00 b 0.00b 0.00 b
WATUY 100.00 2 96252 96.25a 81.25 b 250 ¢
wéci?au 100.00.a 90.00 a 87.50 a 43.75b 0.00 ¢
waiyg 90.00 a 96.25 a 95.00 2 81252 0.00b
i 98.75 2 93.75 ab 8250 3875 3.75d
$une [00.00 2 95.00 ab 02,50 ab 7875 b 15.00 ¢
funvn 9875 a 96.25a 8125 13.75b 0.00 b
Sumuuag 95.00 2 98.75 2 95.00a 28.75b 125¢
Frygmid 95.00 2 81252 85.00.a 17.50 b 0.00b
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AVRAYIINIIUIU 4 H1 mmamﬂaimmmmiwmjaumazwﬂuumuauwmumUanyi

miloudu saae lifinnuuand iU eaea amslinszinunielag Tukey’s Studentized Range Test

(p =.0.05)
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g v Y ’é ] 1= 1 a
A15197 2 Havesa s anaa18119191n TUHYI9H Apocynaceae S1UIU 20 FiiA ABNITTOATIN

3 ar @ <
‘U'leNﬁﬂﬂ'ﬂ\Wj}\i 7 AU ARINTINZLIEAA

N1550AY 3N (%)

Avhanmn ANadY (n./am.)
shndu 125 25 50 100
LAWY 90.00 a 96.25a 88.75a 5250 b 125¢
Tuninso 87.50 a 95.00 a 65.00 b 8.75¢ 0.00 ¢
TunALnsy 98.75a 86.25 2 82.50 a 45.00 b 0.00 b
Tunthu 96.25 91.25a 80.00 a 1250 b 0.00 b
Tunan 96.25a 93.75a 90.00a 88.75 a 22.50b
FIUBY 96.25 a 9125 88.75a 48.75b 0.00 ¢
fuidlash 9250 a 90.00 a 93.75a 3250 b 3.75¢
SIRRTERYGEN 98752 82.50 a 48.75b 17.50.¢ 0.00¢c
VIFUATE 96.25 a 100.00 a 100.00a 66.252a 7.50
1ULTUN 96.25a 62.50 b 78,50 ab 15.00¢ 2.50¢
wandauTIn 95.00 a 97.50a 81.25a 3000 b 13.75b
WAINg 97.50 & $1.25b 2.50 ¢ 0.00 ¢ 0.00 ¢
wémﬁg 100.00 a 96.25a 96.25 81.25b 250¢
wadou 56252 86.25 2 87.50a 41250 0.00 ¢
WARYY 86.25 ab 96.25 a 95.00 70.00 b 0.00 ¢
B1n 95.00 2 93.75 a 82.50 a 3875 375 ¢
$une 96.25a 9i.25 a 92.50a 78.75 a 5.00b
Funum 100.00a 93.75 ab 81.25b 7.50¢ 0.00 ¢
dumag 92.50a 9750 a 95.00 2 21.25b 125¢
#sygmy | 95.00 a 8125 a 85.002 11.25b 0.00 b
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H @ g L4 3 = N
M99 3 HaURIEITER AR 1910 1UTY 29 Apocynaceae 3112 20 Fila ABANUEIIAY

[ @ [~
YoIdUNAIN19RT 7 TU ndImsmzaa

)
ANNLNIAU (BU.)

Ay ANATNYY (310./38.)
shndy 12,5 25 50 100
LAWY 330¢ 5.87a 6.75a 475b 0.10d
Tunin3o 3.30b 433a 4.08 ab 0.88 ¢ 0.00 ¢
TunA1nse 335b 498a 523a 3.15b 0.00 ¢
Tunthu 343b 488a 488a 1.05¢ 0.00 ¢
Tunan 3.33 be 4.75a 4.70 ab 4.40 ab 220¢
FIUB 2.85¢ 4732 4.05 ab 3.70 b 0.00d
audah 3.28b 4432 495a 385b°  0.8c
vwiBmdes .. ... o 313b . . 453a 473a 2.18b 0.00 ¢
vubunsy 3.38b 543 a 5.08 a 2.68b 043¢
ITERtR 333a 348a 3.80a 1.65b 0.20¢
NYFALTT N 3.15b 4.68a 4.53a 3.23b 138 ¢
WATNg 2.70b 4432 028¢c 0.00°¢ 0.00 ¢
V!ﬂ“lf.llw”‘ 3.23¢ 4453 4352 395b 0204
nadou 3.38¢ 4382 3.98 b 2304 0.00 ¢
WaARwYN 323¢ 4.00b 4854 3.80 be 0.00d
Ta 3,502 4132 2.53ab 1.55 be 0.25¢
FUWe 3.28b 598 a 6.28a 6182 093¢
Al 3.38b 5052 5.10a 098 c 0.00 d
Humunag 203b 4282 453a 250b 0.05¢
Aiyamy 3432 453a 4252 0.93b 0.00b

1 H o %’ J $ 13 g 4 ar ar
AURDYAINTIUIU 4 41 mtnﬁammmaﬁ’umaumaxﬁﬂuumuauﬁmnﬁ’waﬂyimﬁeuﬂu

naaet lifanuuanaedun1sada 91nnsinsiziaunde Ing Tukey’s Studentized Range Test (p = 0.05)
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H 4 = 1
M3197 4 Havesasanadae1191nluNYI9F Apocynaceae $1U2U 20 ¥AADAINE1ITIN

@ [ =]
PPIAUNRININGA 7 T HAIMSIIZIER

ANBIITIN (B.)

Ayfann ANMUNTY (Mn/3a.)
shadu 125 25 50 100
(WIWAY 3.60b 5752 5.58a 2.65¢ 0.03d
Tunn3e 5252 543 a 480a 0.33b 0.00b
Tunanunse 580a 6.85a 6.15a 1.63b 0.00 ¢
Tunhu 470b 6.48 a 4.68b 0.00 ¢ 0.00 ¢
Tunan 348D 6.57a 3.90b 2.13¢ 0.55d
FIUFA 5.25 ab 643 3.85b 4.00b 0.00 ¢
fudath 3.65a 430a 3332 0.80 b 0.00b
TR IEV LN 4934 4.60a 3.25 ab 1.53 be 0.00 ¢
IRRTELEE 3.78b 6.43a 423b 1.08 ¢ 0.08 ¢
VUFTUN 6.08 1.63¢ 220b 0.25d 0.00d
NFAUTIN 493a 0.90 ¢ 2.75b 1.88 be 043¢
WAINg 5054 6.08 0.05b 0.00b 0.00b
WA 395a 4652 4384 1.43b 0.03¢
wadou 5.85 ab 6.90 4.30 b 2.05¢ 0.00d
ANy 4.08b 7.68 a 6.63a 2.60 b 0.00¢
3o 3.50 ab 413a 2.53 b 1.55 be 025 ¢
3 WY 4.48a 473 a 553a 4.18 2 0.10b
Funum 408b 5882 393 b 0.13 ¢ 0.00 ¢
Aununng 423% 6.50 a 5.03b 078 ¢ 0.00¢
Fadimd 6252 628 618 a 0.80b 0.00 b

1 4 o 50’ 1 i 1 { ) o
AmdrnsIuau 4 91 aundennuiisinvewaaziluuiueuinudigdnysinlounu

1 1 1 w aa a Cold {
LL_’SWN'T]‘llJfIﬂ’J'\iJLLGmﬁNﬂuVIN’GTﬂG] %'Iﬂﬂ’]i')m‘i'lzﬂﬂ'lmaﬂiﬂﬂ Tukey’s Studentized Range Test (p = 0.05)
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4 (Y ’o' 4 o =Y 1 3‘.;
ma1af 5 wavesaisanaaleti1an luiaed Apocynaceae $119U 20 FilAdDANUIIINIAY

Y Y <
YoaduUNaIN9R 7 TU nasmsmnzda

Y
ANUINITNAU (HBU.)

Arnann ANUINTY (Un./48.)
shnéu 125 25 50 100
ety 6.85b 11.63a 12.33a 7.13b 0.13¢
Tuninse 8.55a 9.75a 8.80a 1.20b 0.00 b
Tunaaunse 9.10b 11.85a 1143a 4.65¢ 0.00 d
Tunthu 820 11082 9.23b 1.05¢ 0.00c
Tunan 6.80 ¢ 1133a 8.58 b 6.53 ¢ 2.75d
FIULY 8.15b 1120 a 7.87b 7.78 b 0.00 ¢
audlarh 6.85a 8.73a 8284 470b 0.65¢
TRITE LA 8.084 .9.134 8.00 a 3.68b 0.00 ¢
U50A5E 7.13¢ 11.75 a 9.30b 3.78d 0.50 ¢
VIULYTUN 9.40a 5.05b 598b 1.93¢ 0.20d
NN TIN 8.00a 5.58b 7.30 ab 5.18b 1.80¢c
WAINT 7.80b 10.50 2 033 ¢ 0.00¢ 0.00 ¢
wé«m@ 718b 6102 8.73a 5.40¢ 0.20d
Wadou 9.15 § 11232 8.75b 435¢ 0.00d
WAy 7.4éb_ 11.63a 1150 6450 0.00 ¢
i 723 ab 9.5 2 7.98/ab 628b 040¢
$uny %.70b 10.70 a 11.80a 10.35 ab 1.03 a
Funuym 748¢ 10982 8.98 b (104 0.00d
Sumuning 6.80'b 10.80 2 9.53a 328 ¢ 0.08d
Fadim? 9.70 2 1093 a 1043 2 1.73b 0.00 b

3 i o H ' = ¥ Y 3 &4 a Y o =) [y
AURDYIINVIUIU 4 91 mmaﬂmmmammummuma:wﬂuumuauwmumaaﬂyimuauﬂu

ueraan lifianuuanafuneada 11nnsinseianao Iag Tukey’s Studentized Range Test (p = 0.05)
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