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ABSTRACT

The quantity of crude extract from spanish jasmine (Jasminum officinale L.1.
var. grandiforum (L.) Kob.) is found to be dependent on solvent proportion. The
recovery of crude extraction increased with increase in the ethanol concentrations. A
mixture of ethanol with water at 75:25 (v/v) was the most effective and gave the
greatest quantity of crude extract from Jasminum officinale (3.79%). The extraction
temperature from 40 — 100 °C for 1 h. had no effect on quantity and efficacy of crude
extract. The three parts of solvent partitioning leaf extract from spanish jasmine;
aqueous fraction (AQ), neutral compound extract (NE) and acidic compound extract
(AE) including crude methanol extract (ME) were comparative studied on seed
germination and seedling growth of bioassay plants by using each part of 250 - 8,000
ppm. It was shown that the extract from AE fraction gave the highest inhibitory effect
and ME fraction gave high inhibitory effect on seed germination and seedling growth of
the bioassay plants. ME fraction was used for further studies. Crude ME fraction was

formulated into wettable powder (WP) formulation and/or soluble concentrate (SC)
formulation. The adverse effects of storage condition (light and high temperature) on

product efficacy were evaluated. The results showed that the inhibition efficacy of both
product formulation storage in dark, light, high and low temperature were not
significantly after 12 months of storage periods. The efficacy of WP and SC
formulation was compared at concentrations of 500 — 8,000 ppm (a.i.) in petri-dish on
seed germination and seedling growth of barnyardgrass (Echinochloa crus-galli (L.)
Beauv.) and wild pea (Phaseolus lathyroides L.). The results showed that SC
formulation had stronger inhibitory effects than WP formulation. At 8000 ppm, wild
pea was completely inhibited and barnyard grass was inhibitory 70% on the seed
germination. The mechanisms of SC formulation on inhibition of seed germination
were evaluated. The results indicated that seed imbibition and o-amylase activities in
bioassay seeds decreased with increasing concentration of SC product. The phytotoxic
effects of WP product at 2,000 - 8,000 ppm on the growth and morphology in the root
of P. lathyroides were examined. These results demonstrated that crude extract in
wettable powder form inhibited the growth of wild pea root systems and severely
damaged root and root hair. The mitotic index in treated A. cepa root tips decreased

with increasing concentrations of SC produced. In addition, the mitotic phase index was
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altered in A. cepa incubated with SC product. The results showed that the increase in
the percentage of the prophase phase in contrast to the percentage of remaining phases
was found to be decreased. The SC product caused the mitotic abnormalities resulting
from its action on chromatin organization and mitotic spindle. In addition, the size of
the nucleolus area decreased with increasing concentrations when compared with the
control. The efficacy of the SC product apllied in different 3 types of soil; silt, silt+sand
and sand in Petri-dish were studies. The results showed that applied of SC produced at
the rate of 20 g ai/m” in sand had strongest inhibition effects of bioassay plants and
slightly inhibited in silt and clay soil. The SC product applied as foliar spray at the
concentration of 80,000 ppm on wild pea at 14 days after planting caused 90% toxic on
wild pea plant. Phytotoxic mechanisms were determined on membrane stability index,
chlorophyll and carotenoid content at 21 days after foliar applied. The results showed
that the membrane stability index and chlorophyll content decrease with increasing
concentration. Herbicidal potential of crude extract of J. officinale in WP and SC
formulation were tested in the field compared with atrazine herbicide. The results
showed that SC formulation was the most effective to control weed following atrazine

herbicide and WP formulation.
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2. myaau)aagns Insaa319ved136aa lawin (allelochemicals) 9INTITUHIA AL
Aa a 1< o v o A A 421 ] I % [ AN Yo
UszansamlumailuaisiivaTansigalu 9y a15 leptospermones 1HuA0819e150 1851
@ | . A Y A . [ a o
M3ydaulaigas 1nsaa151uans mesotrione ($0N19N13AIAD  Callisto) WU TABUTHN
Syngenta AG  @aliszaniamlumsauguisiyngulunieluszuunsigndiiine
(Cornes, 2005)
o an o A o v q Y A oA A
3. s Tumsihneiveg ndsulsluszuonmslgnivy wu Is1e0u91 Wermey
v A . . a o J 3 4 ] 3 a a
BINVOITYNY Ambrosia trifida adluanilgnludas 5 ulesisud aunsodudimsniaanla
YoIdud1aa 75 % naansalgn 40 u (Kong et al., 2007)
= 9 v A = a A 2K o A 091’ o 9 v A
mMsfnyIdIuoad lami luszuuinairlgnsmdaisisivi lavaiednyme Ao
= v A = A 1 A A 1 o A v A 1 o A v A
p199zANYINAYRIdaa lawn lunrlgndaenyilgn Wrlgnaedune Jyiraodaiy uay vy

1 A d‘ [ A A d‘do} [ QsJ‘ a a v A 091’ o A
aonylgn LW@ﬂﬂLa@ﬂ“l/‘l“b"ﬂ?JﬁﬂfJﬂWWGluﬂ']iEJUEI\‘]ﬂTiLﬂﬁflJuL@I‘UIWUEN’JG]SW% TIUMIUINBLAL

U

v A

Ao 9 =t = [ a @ 3 a A
’J‘I)'W‘I)’“lﬂiJﬁﬂEJﬂWWﬂﬂ!@aﬁTﬁWWﬂN1ﬁﬂﬂﬁ1i‘ﬁiﬁN%W] gagNa U ua1sEITUIANDNIS
A 1

2 £ an = v A = c?/‘ = adn d? (Y
ﬂ’J‘UﬂiJ’J“IfW“IWI@hl‘IJ GIN’J‘EﬂWiﬁﬂ‘HWWﬁ‘ﬂNflﬁaIaWW]uuiJ‘Via1ﬂ‘ﬁﬁ1ﬁl’)‘ﬁﬂ15‘lluf)§'lﬂﬂﬂ’ﬂu

Aas ' 1 anagay a g oA ! 1% dy Yy Aa 9
MUISTUUASUITNITANCG UINUY LUADSITNUUDA ﬂJ@!ﬁEJLWIﬂGINﬂ‘HVl“IJ Glumamuuau“lﬁv
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as 9 o :’ o A <3 Y3 o 4
M3 lFasanaii (water extract) Tupisana Wisaanmiuma lai37 asaimsnaaeu 1a

I~ o 1 3 ~ o I A A v A ad £ []
uJui]wmumﬂslul,mazﬂﬁwwmﬁvmﬁauuamﬂmmﬂiwawqmﬁwm 1Y Tefera (2002)

Y
o '

FIUNAVOIENTANAABUINNTIUYOIAY Parthenium hysterophorus 1A AU 510 AN LAY
lu aomssenuaznsIyau1avea trotter (Eragrostis tef) NANMUANTIU 0, 1, 5 wag 10
/2 o A v v o A2 4 o2
nosirud #ailsing i WeanududuvesasanannlutazaenWuIy IHadudinissonves
a 2 v o s ) e
WFNAFOUNINTY 1azdIN1TDIUIINITION TasauysainaNWduTY 10 1Jo35IFUA Akinboro
Y
and Bakare (2007) MIANYINAVBITTANAAIBNINN Azadirachta indica, Morinda lucida,
v 4 Y] 1
Cymbopogon citratus, Mangifera indica \\¢ Carica papaya @]ﬂl“]ﬂﬁﬁﬁ@hﬁ’ﬂﬁifg (Allium cepa)
] o a @ o a a a & o
Tasfinaldmsudawaduuy Iy Ingaanas vazFnihldinanmssuniuaeleatlwaa el
a a a ] 4 o 1 [
maanuAnlnalumsulasadvonoutialvin) (Akinboro and Bakare, 2007) #30MIaNAd13
9 v o a =4 ] ) A 4 . a v Y ~
Are@aza18ounso 15U 1511 1N 11UI9A Chenopodiaceae 4 ¥Ha MANAAIBUNIUDAN
4
srauaududuae 9 snsadudimsnsy@ula A2We1I909510 LALATNENIVEIEIAY
vyoaRnnanon'ld (Jefferson and Pennacchio, 2003) 1@ 1109 Mao ez al. (2006) ARYINUINENT
4
ANANEIVINNITINVDY Astragalus  monglolicus  d1M150FVTIN1TIOAVOIV 1IN (Triticum
A o a 1A @ C?l) IS 9 a2 Y a
aestivum L)) taztiori ldwauludunuiiinadudiniseonveauantinegala s
a a a A A o a (R Y U
TulasuluduuazmsnsyaulaveswwuaiiFonaldluduanas nadawaldinisaem
A A 2 v A A J S A
TuTasuluauingesdu msnadeoua1soad lawfiaensgaiil (water uptake) VOUVAANY
A8 Turk and Tawaha NAFDUAITANAVIN black mustar rassica nigra L. ﬂ’nlllfi’fllﬁlgjju
1a® Turk and Tawaha (2003) NAAOUAT black d (B gra L.)
v Y
0,4, 8, 12, 16 1az 20 ASuABN 1ansy WUNNANUTUTU 20 nSuAen lansy asodudinis
oy I . Y A ~ o 1 o 9
qaiuoNan wild oat (4vena fatua L.) launiga Tusmziansanaaindauls lay $rdu nay
A 4 o 1 3 o
Tyveada (Zingiber officinale Rosc.) Werhunagey Tagusuannuaod (Glycine max L.) 4aig
NO0ASY (Allium schoenoprasum) WUNATARANAIUVDIAIAU AT U 80 nSUADANT
A g o o o J ¢ qy /2 o w
Mg 4 9 Tug awnsadudimsgaiiveunaa’la 21.6 uaz 28.6 1Wedidua mwdeu
=2 = 1 v = A .
(Han et al., 2008) Tumsanniwavesnsdanaosa1s0aa laninanasinny (plant residues)
I 1 o o u’/‘
Wunislantdesarsoad lawifinnaniiad1a (donor plant)  uagluiinalunisduds
1 ] @ ] 4 []
(inhibition) @lﬂﬁ“ﬁﬁiu (receptor plant) maEmmimaawmﬂimgmim 1% Kobayashi et al.
I a 1 y I 4 v A
(2008) Anw1anuunsvesna 1159A1 (Rotboellia  exaltata) Nnuailunaiiongnivau
Ugnludns 0.01, 0.03 ag 0.15 nFuAeAUNIINTN domTaad Tnveadnna Haliing
T nvesinmaiiimsaeuauesreasiiy lindy  wazilelimsfnyidemsaaisdives
a159aa lavi luan Tasldmnvesddailar (Medicago sativa) 1ag kava (Piper methysticum)
F4
Tulsnmdns 0.64 nuuda  agnAvaw 300 nSuure Hals1ng19a9 10 Junsnnasilgn i

v 9
o20ailavh uag kava emnsadudanmssaay Tavesna9aun (Echinochloa cruss-galli (L.)
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sl L 1A 1 o
Beauv.) UazV 18R (Monochoria vaginalis) 994 80 — 100 Weosisuauaionairiiuly 25 Ju
o ' v o ' < A~ S
wawlgn wunenuawnsalumsdudianasediesiaianasiiiog 50 1esiHud (Xuan e al.,

2005)

=N = o

o A 9 7 A A o A 9 J Y a o
NITMANYLEYDN UG TITNUAUTNUANIAYLYDVI VTR Mwaﬂ'lﬁlﬁlﬂﬂﬂ'lii'lvlﬁa (leak)

o

4 1 J 4 [
ﬂlﬂﬂﬁ?iﬂigﬂﬂﬂﬂﬁﬂulcﬁﬁﬂﬂ@ﬂq%ﬂﬁ’)']ﬁﬂ'lflu@ﬂl“]fﬂﬁ ﬂ?clﬁlﬁ‘]ﬂlﬁﬂ\?’f]'lﬂ'licluﬁﬂ‘]elmzsll@\‘]ﬂ'li

'
o A

=~ Y s J A A A YA A ] ~
Lﬂﬂﬂi%ﬂﬂ?ﬂuq u']‘ﬂ]lﬁa@ﬂﬂllvﬂgigLﬁﬂﬂf’)ﬂ%’]ﬂlﬂﬂlﬂﬂw% V]Tiwwqf!ﬂﬂ@']ﬂ'ﬁllﬁ\ulﬁgqfﬂ Wa

1
v v A A9 o 1

1 9
Yo IR I TN N d 1Yy 19K T Ao drsiitadsiyiulinansznuaoNIMUHI oS
Y A A Y A [ A A @ A 9 a KR
NNV UTDIUUIVTU HINNNANV UL UADNITToaduasn ldannsuunuo gy
o 1 @ 1 a { 4 1
niooulal TildFueenainle Inwarady vaztlosdululdarsiunSoarsnwadny lal

v o A

v = 9 < ° A Y a = A )
ARINMITMINGIrad arsmdadisnsine liinanislasunlasveusemunsulassoulnans
a ] a o 09/' 1 I~ a [
VNFHATUHIUHNST0IAANITTIVBUNMUTUIY 919N HANTENUAA NI UNYUDIYAa N0 &1
° ] & A v ™ = o A ° Y]
suusaazenim Iiadiiaaie 18 Taena lunmsAneinmssveutommusy awisoi ldlae
[ a ~ Y asR 1 = a aAd a 1 [
MsindSaesazaiein lannmsmumueady iy leesu a138 a15oUNI IR MTIA
- a4 4 P , 2 v o
Ysmuasazare Tags s lvaiesnnmadmuusugniaeivanisoia ld laensian
my1h lihaeeesng (electrolyte leakage) (Kopi et al., 2007)
v o o P a7 o A ¢ A~
Msdudanszuiumsdunsizriuas aae lsaailusiaiagnedlunas lsnaraa ni
o @ @ s o 9 A g @ [ A ~
anuddg lunszurumsduasizrnas Tagiriniuaigasuraslunauanuenna o
< 9 A A 9 ~ [ I [ = A Y] us.l}
vouru'la meisudulunszurumsmslasundanuuaatundasann ludiy psduds
o P 3 ) 4 { A I
ATLUIUMIFUATIZHUAUTUHANIINATVAVININTIAADUNVDIDIAAATOU 1T UATZUIUNIT
o 1 o a o I~ @ 9 I~ @ { )
g lumadsundsnunaseriad hhilundsouail Fadundsaunszgniiily 141y
a Aaaa 1 < o [ 4 a a
nizUIUMINAlRnToa1eg melumaadmsumsadwemsiionmsniaan Tavoily (Dyer
Y
o [ o [ (% [ J
and Weller, 2005) a15tafdalsnyina lnn13iiateny laen1sdudinszuiunsdunsizy

il
uere anvazonsnding1d

A

A o A A . A
IHUAD IFNBILIVADILA  (chlorosis) Lmzmsﬂu‘wqﬂ (nANg,

9
[ [

(% 4 o a
2545) TUMIATINAOUMITUTINTTUATIZHAWUAIVDINYNATDY AIWTOAUTUNIT 19 I
@ a a o a a < o I~ @ 1 Y
mitalsuanae IsWadluluiy  dSuiavesaas IsWaainldidudiia¥neanudevo
s A a 4 @ [
Moluaadiile191nn159noend lad (oxidative damage) 1Az HAAIDINAADNITTUNIU

'8

nszUIUMIFUATIEHIasluNINAToU (Dyer and Weller, 2005) 910318914V Inderjit (2006)
WU M3 lFarstitadne metsyulfuron Agnluauludas 226, 452, 1356 uaz 2260
Ty Tnsnduaimiingy 1 ATansy uasa1s1sa e isoxaflutole agnluauluonii 452, 1356
naz 2260 lulasndunimingu 1 Alans noutlgnda1nd (Phaseolus aureus Roxb.) firai

TlSunananlsfladluludilindranas
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@ Qle 1 4 a a a 1 1 ] 4
Msgudansuiasan MInsyay lavosnmnaduTagiIuNT UIUMTULRIAIU L
a 1A = A @ 4

luInda Useneunszurumsueiinnaea 13015 1u 19y (karyokinesis) IA8iTuAUFUATIZH
a g 1 Ao & ' ' s A = 9 J < A A 1
A ue uaza1sanIndudemsudusad iotwsounNuni ouvousaaluszozNFon
. A s Y ' ° = Y v 4 S
interphase IJOI¥AAT519a130199 Hazd1a0d1ns IuTsuGeuToond) (vaa92191g mitotic phase

9 9 3 Y
Usznouaiey seoe prophase, metaphase, anaphase (18 telophase LHASATNAIYVUADUTATNIYUD

1 d A ' =< ] J 3 A a dgl 1 T A A
msudugaa Aol les Innarady msutavaadunszuiumsiinaluedeaoriioan
a dy A a . A A Yo S A @ A A

Usnaniloensy (Singh, 2002) luuwannziiylasumsniinoasanauwsiaiidina

1 1 4 A ) Y A Yo =1 a Aa a
nszNUAeMInLuFaaveIiy i ldwaans ldsunnudonie inannuialnavesTns TuTewy
Tudnvazae minaaeunteylfienaasudinsnasumlasvealas Tulsunnannms
v v W A Aa 1 . A A Ao Y k4 1A
dudanuesiall Ao ManadouNiFen allium test FaNsiuN1Flumsnaaoy Tdun dAyeana
allium Taomwiz vouria e (4ilium cepa L.) vitoanniiyluana allium 5 1as Ty Taw 16 ung

1 Aa 1 ) L I

Tas TuTguiivuialng nazawisadouandlddre (Havey, 2002) 391dgniniszgnalmiu
WBuasgu lumsanedemsnlasuniasvesanyazvoalng TuTay (chromosome aberration)
A a = a 4 1 4 A 9 a o o a
nnannasalludanaasy sy fenanaaluauainnsiinanyainssy vag Tavgwiing

g o J ! v v ¢ v
ﬂuLﬂ@ulﬂﬂu@]gﬂ@uunﬁﬂﬂ']ﬂllﬂﬁ\?’q@]ﬁ’lﬂﬂiiu Iﬂﬂﬁﬂ‘ﬂ']ﬂ’lﬂﬁl@]ﬂa@qfi}laﬂiiﬁu "]Jﬂiallaﬂ']ﬂ

= J o Jd o @ IS A A a 1 4 a a
NTANHINIUFAANUTANTNT m]lﬂmﬂﬂizmmﬂ‘ummgﬂuwBmﬂﬂﬁﬂu‘lgyﬂ L!agﬂﬂ'llIWﬂﬂﬂﬁ

a

o

] s A = o o Jq Y=
VDINITUUULBAAIUDINNHNAVDIFITLAN jgllﬂ\?u’]hlﬂﬂigfc{ﬂﬁﬂl%ﬁﬂﬂ’l'ﬂa]’lﬂﬂ'ﬁcﬂ'la']ﬂsllﬂQﬁ'ﬁ

v @ v o A

o A Y A A o ] aaa = ~ o
N3¢ "]5‘W"]5ﬂ'lﬂsluﬁu‘1/‘|“]5LW@LLﬁﬂ\?@WLLWUQLQWW%T@Q]JQﬂifﬂ‘ﬂ1QT3LﬂMﬂJﬂQﬁ15ﬂﬁ]ﬂ')“lﬁ/‘l“]fﬁluﬂ'li

Y
[

A o a dy d’ a A =2 o v o A a
jILN] Wiﬁ]1/]'la1Elﬂ'lfJGluUil]mlu@&ﬂﬁ]ﬁ]iﬂluﬂﬁ1ﬂ§1ﬂ1/‘l°lf NAMIANE IUETMIAIBNFHa10FA

€

1Y carbamates, mercurials, chlorocyclohexan, nitralin, malelic hydrazide lI@¢ atrazine AIN

v o A

] o a o a o 1
nignulunnszezvosmsuiazaauuyly Inga nazassiaisivyunsiadilinanonisaiig
] 4 a 9 [ qazl
cell plate Tumsutasaduuy Ty Inga Favziinadudinisasie microtubule TABA34 (Oliva et al.,
Y [
2002) MINIMIANEING INN15HI1a10v09e15819A %W malelic hydrazide USMTInEaYae
Y o v w A . . A Yy 9 1 @
51nvieN lagnaaodlsa15819A3¥NY malelic hydrazide NANMUUNTIULASTZOLIAAN) DU WA
1 [ z [ 4 a ] 1] d v [

UsingmsdudeimsutasaduuylyIngd (miotic  index) duusnuivAUTUTULAY

a4 2 Y Y a a a a o
sraznaMANIL taznszquminaanuialndveslns InTayluscozmmue inaanyae
Tas Ty Taulidnyuzdaaanuuiiu (stickiness) Hazinanmayouasn Uiz 1as Iy Tsuiogas
A
Y J v ]
Tnuluszezueuula (anaphase bridges) (Marcano et al., 2004) fadiinadnyazau
a a P 1 1 1 = o Y a [ a’/‘ [ 4 A 9
Andnaluyadnozuslusuas i ondnaildmamsdudimsutusan viogainienn
o 1 4
ildgmameveusaduazduiiy 1@ (Ulm, 2004)

|d'

a 2 @ a = @ [~ J A oA a =
uinaleda waalodmiuosnlszneunlvaynganas laaaunganisluiluadoa

[V~ o 1 . . 9y A ~ A
ez dud UAMH U0 nucleolar organizer regions (NORs) 15200 UA88Y rDNA (Feaa0n 11Ty
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A 031 o o Y Ao 9 . A Y @ o o = 3,'
FANG19) DU NIHINAINUANTHT I ribosomal RNA 1A8IUDINUNTAUATIZH [1)5AUNIMUA
P a 9 S iy
Moluwaa (Dervan et al., 1989; Sumner, 2003) U519 NORs 1sznouadalilsay argyphilia
9 a ay a o ] Y Y a d A 3 =\ oy =
AUNIDIONAATAILTAIIDT NINAINITIONAIIFANDIUTIM NOR dzi)sngiludiiinia 33
1 a 4
(3807 silver-stained nucleolar organizer regions (AgNORs) (Ploton et al., 1986) lussozdumes
AgNORs 9£®gUTNUNGENIN fibrillar centre Mo luilInd lode vFNuAINAIIzNY Tsau
. = v A A 9 [ [ . . = ~
nucleolin taz1Usan B23 delinuNe1U090 L TAsATINUNIT transcription UD38U rRNA 7
o o 4
MvuamsadalsTuTey (Sumner, 2003)  $1UIUVDI AgNORs M8 lUEad HAZYUIAVD
I a o a o 1 4 <R o .. =
AgNORs 1Hum513905 1un15Us2iuons1nsuyusan sI0099A31 N1J transcription VBT
d o
rRNA 978 (Mehta, 1995; Derenzini, 2000) TN 19MTUNNEG §119UVDI AgNORs HAZUUIAVDY
I Aa o 1 aa o aa PR <
AgNORs 1T un1310t005 14153287190 8AINFUNTINAENI1TI0ATINVIRT 18 TIANLIS S
.. @ 2,' o a = [ dal A a = [ ) ) o
(Derenzini, 2000) 4111 $1UIUHIAD ToautaznuNuIng loadawsariw lgdse Tesiluns
a [ ] 4 A d‘ Yo =\ oa/l o v w A
Usziiiudasimsutiasadniiasn 1asuansnlisiunaasiadasneg

dy o 09/' d‘ A Yo = = o v w A ] d!
mi‘wuyjmaa olu‘UNﬂi\‘ll,iJi’)W‘;IfulﬂiUﬁﬁmil PR NG AR RS A TR ARG RN EEL IR LR AT

Y
o A

=\ o 9 ] 4 A Jd A Y A Yo a A oy o
ram ldimsudusananas mawaamamuwﬂﬂmu Nownannduan Hiemssan 819
9 d” o A £ o 9 d a A dy [ @ [ 4
G]fﬂi]‘ﬂ‘ﬁell9@ﬁ15ﬂ181ul%ﬁﬁ1ﬁﬂfﬁﬂﬁﬂ i]fl‘ﬂ'lbl’ﬁlc]fﬁﬁLﬂﬂﬂ'liWG]f‘V\luM‘!ﬁ’JLEN FIWTDNAVUNLLILEAR

a 1 J ) <3| @ yw
1&011/n& (Granier et al., 2007) mmmmiaiumiﬂmjmaammﬁﬁmmﬁaumﬂ%’gﬂum%m

J °o v w . . !
ﬂﬂ?ﬂﬂﬂﬂumﬂﬂﬁ?iﬂ'lﬂiul%ﬁﬁ Fernades et al. (2007) ﬁﬂ‘]&ﬂ"\]'ﬁ]ﬂwaﬁ'ﬁﬂﬁ]ﬂﬁl%ﬁ% trifuralin 19

1 J a ) (= o ~ ~ ] o [l
msutadusnulaenonid lvaiilunal 24 521 Tue nlfeumeududaresinnenia v

~ =)

@ o v w I ) ) 1 gl ) o 4
nldsvmshidadsiimdunat 24 2 Tue vaziildlgnasluiinausn 48 42 Tu iiednun
4
] 4 ) a 4 v
anuawsnlumsiuynmisuiazad wazii ldldsaduanuamuasaelusad wu
o 1A o I o @
Yaresinneuia Inain 145y trifuralin 19041 0.42 1az 0.84 ppm 11una1 24 2 Tuelidaiins
' /9 YA v Y Iy . R Y 9 v A v &
utad Indmesnudatesinentia lvai 145y trifuralin NANududuszAU@ReITT UNa
o ) [ 1 g/ ) I o 1 o A Yo
24 1 Tus vazihnavuws luinawiunat 48 ¥ Tus daudaresinnensia vy f 145y
. . Y vy v A & g < & Ao o~ ' ¢
trifuralin S£AUANMVVVUNGIVUAY 1.67 1az 0.84 ppm 11uIa1 24 97 TualarINIsULUYAd
o 1 @ A @ . . ! 1Y v o
dndatesinrentialnan a5y trifuralin Anududuszau@eanwilunal 24 $2Tus uaz
o o ' g; v g o < ' o v w . . =
winauuuslushnawiunal 48 12709 naadliiiud a15s9aisny trifuralin gnivesans
(% 1 =] Yy A Yo oy [ Yo o v o A o
dansegnieluradnwiduneaz lasuihmendsnn lasumssaadananielu 24 32 Tuq
a § a 1
wm%mﬁ’mum (spanish jasmine) ¥ NGNS I Jasminum officinale Linn.f.var.
. < a a % A v A o o
grandiforum (Linn.) Kob. 1uisanauzarianila inauneumnizad deuiihunignilszau
td‘ a =Y = d' v A dy 9 (% [ A o [
amui @z, 2541) TaunsAnvunenunsluanatiludumssamsdagivy Taeshasana
wmueann luunsmANIULAINTEAuAIdNTY 250, 500, 1,000, 5,000 1A 10,000 ppm

A Y 4
WUNATAAATINIT0IUIIMTTYADTAYOUFO colletotrichum N3 3 ¥ila Ao C. musae, C.
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o o @ { o

nicotianae Wag C. gloeosporioides lagdudamsadvates lammzlude ¢ musae niu
1 [ (% 3 4 4 QSI’ 1

Tuvagiasanaausadudansienvesatesueao C. gloeosporioides HAUARANUTNYY

dgl ' 1 1 4 :ﬂy . . [ <
5,000 ppm Y111 ualsilinaseniseenvesatesveude C. musae Uay Cnicotianae 9614150

9 £ Y
(Y

ANENTANATINITDIVIINITIITYVDI germ tube VDD Colletotrichum 719 3 ¥tia lApe19il
Y5z AnSn 52918 uazay, 2548) Loasinwattana ef al. (2002) 1@Anyinanmsulssuievans
afannfivanausasiuau 7 ¥ila flnademssenveandainneds Usingd arsadann
wmismﬁﬁ’mzmmamwaﬁugqmiqaﬂuazmmﬁaﬂuﬁuimmﬁﬂmm?jqqqu HAZAINMTANE
i aduue A131501 (2546) 'ﬁv‘hﬂ13mﬁaumiaﬁm‘;wmﬁ%ﬁqamSﬁmau 11 ¥Ha Wy
miaﬁ'm1ﬂ”l‘magmmﬁﬁ'mxmﬂﬁ'waiumss‘]’ugqmsmﬂuazmmﬁm@ﬂmmﬁwmau
qaga aew18imsdseRersulunnsnadiuua TagmsansuSeudieunamsasatinn
daly fe §16u uazdIuRaNIIIT 3 dau YOIAUNNTFIANTULA fszsuanududu 3.12,
6.25, 12.50, 25.00, 50.00 1A% 100.00 Haaniu/dadans domssenveaudauazmsnsyan e

4
YOINRNI1IUN waz Tau (Sesbania roxbughii) Wonasanaanduluinalumsdvdaniseen

o)}

v v [ Y
nazmssyan Inveisisnadouns 2 yiednge vauzimsanmiindiuvesdidunas

= 1

U 3.12 Haansw/iaaaens yNadudasus

e

ndumauIwRe 3 dau luszduanudy
n3aauTaluduanuesinvesrgninun @1315m tazane, 2546) @y Phuwiwat et al.
(2004) wuﬂwmiﬁﬁ’@mﬂcluwm&mﬁﬁmumﬁmmg%}u%’u 100 Haansu/Naaans amnsndui
m3senvesaangniiun ldedwanysal 35mi uazame (2547) afauenaiinnlunnsna
AULAIAIYIT solvent partitioning 1dessmuau 3 diu fe ﬁﬁﬁﬁﬂﬁmu%ﬂiﬁ% (aqueous
fraction : AQ) ﬁﬁaﬁwﬂmﬁﬁﬂmauﬁﬁgﬂuﬂaw (neutral compound extract : NE) Laza13ana
wmuﬁﬁﬂmauﬂ’&ﬂuﬂm (acidic compound extract : AE) WSeuifenfuasasaneunnsm
MDA (crude methanol extract : ME) WUNA1SANATIU AE TlszAnsamlumsdudamasen
YOINFNATAOUGIGA Wyl nazame (2551) vlﬁ‘l/lﬁﬂﬁll&lﬂﬁ?i’é]@ﬂt]‘i/l"ﬁfﬁnﬂﬁﬁﬁﬁﬂ%u AE Tag
maiialasu Inng il "lﬁ’mw?qm%%fﬂugﬂﬁywﬂ’uﬁmﬁmdeumﬂ IR anlnasy Usznoudae

o

1 Jou A ' a 1 4 a 1 13 @
wyjﬂm%uﬂa wu""lamaﬂ%a (-OH) wyjmiuaua (C=0) uazwu‘ﬁzﬂ (C=C) "C NMR ﬁlﬂﬂﬁill
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.1 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

a

G

~ 1 1] I = 1 < I 4 Y 9
gazuaInuanA1Nny Wuszezia 12 mau@]atﬂaiwuﬁm’iﬂaﬂﬂlawiywnuﬂ

. meuTRUS N WAnT Nl uannegg
ANMYNUY

1 2 3 4 5 6 7 8 9 10 11 12
Control 100 100 100 100 100 100 100 100 100 100 100 100
ihuiia qaimgiives fuas
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.5 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
1 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
ihaia gaurigiivios laldluag
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.5 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
1 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
ihaiia Qe Nuaa
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.5 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
1 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
ihasia qaurigiidu laidinaq
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.5 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
1 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
aMsazay guvigiinied Anag
0.068 g/plate 30 275 25 25 275 25 25 30 275 25 225 225
0.137 g/plate 0 75 75 75 75 75 15 10 75 5 5 5
0.274 g/plate o o0 o o0 o0 0 0 0 0 0 0 0
0.547 g/plate 0 0 0 0 0 0 0 0 0 0 0 0
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.1 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

a

G

~ 1 ] I = 1 - 4 Y 9
gasuaInuana1enu Wuszezian 12 Lﬂi’]u@]ﬂlﬂ'ﬁ)ﬁlgﬁu@]ﬂ15\3@ﬂ511?)\114mu151]1'31!ﬂ

CE))

a Yy IS}
a1azaly QutigurioN ulNN!!CN

0.068 g/plate 47.5
0.137 g/plate 0
0.274 g/plate 0
0.547 g/plate 0

A =
a1azand QUYiHuIEgY ul%»l%»l!!iﬁ

0.068 g/plate 50
0.137 g/plate 17.5
0.274 g/plate 0
0.547 g/plate 0

S =
a1azaly QauriHuIgY ulﬂ»lﬂ»l!!ﬁ\‘l

0.068 g/plate 77.5
0.137 g/plate 35
0.274 g/plate 0
0.547 g/plate 0

47.5

50
15

72.5
35

45

45
15

70
35

1.8

50
15

72.5

35

42.5

850
15

72.5
30

45

47.5

12.5

72.5
30

45

47.5
12.5

72.5

35

45

45
15

42.5

40
15

67.5
325

45

40
17.5

62.5
30

47.5

37.5

12.5

60
32.5

42.5

35

12.5

55
27.5
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$ Aa a a o o y <
ﬂ1§1\1ﬁ 1.4.2 gaalszansmmvssaisnaanunuuuiluma (pellet formulation) a1 LLUY

{ g o a
1582189 (Soluble Concentrate formulation) MnuSnw ludnMgu gl

A ' @ | A 1 J < 4 o A
HazuE@INUANA1NNY 1 UTLeza1 12 1NouaoosIsUANITIONUOIN IN

a2
AN moHT

1 2 3 4 5 6 71 8 9 10 11 12
Control 100 100 100 100 100 100 100 100 100 100 100 100
fhasia QaUngN#i0e Auaa
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 50 50 425 50 50 50 50 50 55 50 57.5 50
0.5 g/plate 15 15 175 15 15 15 15 175 20 15 20 15
1 g/plate 125 10 10 10 10 10 75 15 15 10 75 10
ihusi gamgiives i
e
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 45 35 35 35 35 35 35 475 45 35 50 35
0.5 g/plate 75 75 75 75 75 715 75 10 10 75 10 75
1 g/plate 75 75 75 75 715 715 715 10 5 75 15 15
i QaunIdu Huaq
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 225 20 225 20 20 20 20 275 25 20 225 20
0.5 g/plate 5 5 25 5 5 5 5 5 75 5 10 5
1 g/plate 5 5 5 5 5 5 5 10 5 5 75 5
i gaungiidiu Tudiuas
0.125 g/plate 100 100 100 100 100 100 100 100 100 100 100 100
0.25 g/plate 25 225 225 225 225 275 275 25 25 275 225 225
0.5 g/plate 75 5 5 5 5 25 25 10 75 25 715 5
1 g/plate o 5 5 5 5 5 5 10 5 5 0 5
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.2 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

a

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

G

A 1 @ | A 1 I 2 4 o a T
gazua@INLanA 1NNy 1WuszezIal 12 mounol o ¥uan15IonvednIn (919)

Y =

a1sazang qm‘ngﬁﬁm NS

0.068 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.137 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.274 g/plate 0 0 0 0 0 0 0 0 0 0 0

0.547 g/plate

(=]
(=]
=]
=]
=]
(=]
(=]
(=]
(=]
(=]
(=]

a Y =
a1azaly QUiHUTIA nlllll!!ﬁ\‘i

0.068 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.137 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.274 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.547 g/plate 0 0 0 0 0 0 0 0 0 0 0

IS =
a1asaly QuvinNE Y vlﬂ»l?»l!!ﬁﬁ

0.068 g/plate o o0 o 0 0 0 0 0 0 0 0
0.137 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.274 g/plate 0 0 0 0 0 0 0 0 0 0 0
0.547 g/plate 0 0 0 0 0 0 0 0 0 0 0
msazae gaurniidu ladinag

0.068 g/plate o 0o o0 o0 0 0 0 0 0 0 0
0.137 g/plate o o0 o 0 0 0 0 0 0 0 0
0.274 g/plate o 0 o 0 0 0 0 0 0 0 0
0.547 g/plate o 0 o o0 0 0 0 0 0 0 0
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.3 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

A TR A ' Y Y 9
LRAZLAINLANANNU Lﬂuizaznm 12 PDUADAITNETNIAUUDINYIVTIUN

a

G

. o
ANMYNIY

1 2 3 4 5 6 7 8 9 10 11 12
control 40 38 39 40 39 41 38 39 40 40 38 3.8
ihusin qamgiivies fuas
0.125 g/plate 62 6.1 62 63 6.1 64 60 62 62 63 6.0 6.0
0.25 g/plate 56 55 56 57 55 58 56 56 56 57 53 54
0.5 g/plate 56 54 55 56 54 57 54 55 56 56 53 53
1 g/plate 45 44 45 46 44 47 43 45 45 46 42 45
huia qaungitio ladinag
0.125 g/plate 46 45 46 47 47 48 44 46 46 47 45 43
0.25 g/plate 51 49 50 51 49 52 49 50 51 51 49 49
0.5 g/plate 51 49 50 51 50 52 48 50 5.1 51 49 49
1 g/plate 47 46 47 48 46 49 47 47 47 48 45 4.6
ihusia QaUAIAY Nuaa
0.125 g/plate 50 48 49 50 50 51 48 49 50 50 48 48
0.25 g/plate 58 56 57 58 56 59 56 57 58 58 56 55
0.5 g/plate 50 49 50 51 46 52 48 50 50 51 48 47
1 g/plate 50 48 49 50 50 51 48 49 50 50 47 47
i gaungiidu Tudinag
0.125 g/plate 50 49 50 51 49 52 48 50 50 51 48 4.6
0.25 g/plate 50 49 50 51 49 52 49 50 50 51 46 45
0.5 g/plate 48 47 48 49 49 50 46 48 48 49 45 44
1 g/plate 35 33 34 35 35 3.6 33 34 35 35 32 32

57/171



3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.3 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

a

G

A v o & A ' Y Y 9 '
UAZUAINLUANAINDU Lﬂu’i%ﬂglﬁlﬁ1 12 PBUADAITNETNIAUUDINYIVTIUN (99)

Ay A
a13asa18 QUNHNTIBY NUa3

0.068 g/plate 2.1
0.137 g/plate 0.7
0.274 g/plate 0.0
0.547 g/plate 0.0

2.0
0.5
0.0
0.0

a Y =
asazany UYiUTIaN \’lNN!!EN

0.068 g/plate 1.7
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

1.7
0.0
0.0
0.0

IS =
a1Iasaly gauniueH ul?JN!!'sN

0.068 g/plate 1.8
0.137 g/plate 0.7
0.274 g/plate 0.0
0.547 g/plate 0.0

1.8
0.7
0.0
0.0

A =
a1sasany QuUinuEu l’l%JN!!ﬁN

0.068 g/plate 2.5
0.137 g/plate 2.1
0.274 g/plate 0.0
0.547 g/plate 0.0

23
2.0
0.0
0.0

2.0
0.6
0.0
0.0

1.8
0.0
0.0
0.0

1.8
0.9
0.0
0.0

2.4
2.1
0.0
0.0

2.2
0.7
0.0
0.0

1.8
0.0
0.0
0.0

2.0
0.9
0.0
0.0

2.5
2.2
0.0
0.0

2.2
0.7
0.0
0.0

1.8
0.0
0.0
0.0

2.0
0.9
0.0
0.0

2.5
2.2
0.0
0.0

2.3
0.5
0.0
0.0

1.9
0.0
0.0
0.0

2.1
0.8
0.0
0.0

2.6
23
0.0
0.0

1.9
0.4
0.0
0.0

1.6
0.0
0.0
0.0

1.7
0.7
0.0
0.0

24
2.0
0.0
0.0

1.9
0.6
0.0
0.0

1.6
0.0
0.0
0.0

1.9
0.5
0.0
0.0

24
2.1
0.0
0.0

1.9
0.6
0.0
0.0

1.7
0.0
0.0
0.0

1.7
0.7
0.0
0.0

2.5
2.1
0.0
0.0

2.2
0.5
0.0
0.0

1.8
0.0
0.0
0.0

2.0
0.7
0.0
0.0

2.5
2.2
0.0
0.0

1.9
0.5
0.0
0.0

1.7
0.0
0.0
0.0

1.8
0.5
0.0
0.0

24
2.1
0.0
0.0

2.0
0.4
0.0
0.0

1.7
0.0
0.0
0.0

1.9
0.7
0.0
0.0

23
2.0
0.0
0.0
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.4 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

A 1 o I A 1 9 v A
HazLaInuana NN 1IUsZe2a1 12 A UADANNIIAUVDIN I

a

G

. ol
AN

1 2 3 4 5 6 7 8 9 10 11 12
Control 64 64 64 65 63 66 66 64 65 65 62 6.2
ihusin qamgiivies fuas
0.125 g/plate 8&1 80 81 82 79 83 81 81 82 82 78 7.8
0.25 g/plate 82 82 83 84 82 85 &1 83 83 84 8.0 8.0
0.5 g/plate 75 68 7.1 75 7.1 7.6 67 67 65 75 50 6.8
1 g/plate 07 08 09 10 10 06 06 09 08 05 0.7 09
ihusia gaurigiivios ladinag
0.125 g/plate 75 75 76 77 73 718 72 76 716 77 12 12
0.25 g/plate 36 45 51 41 39 38 35 37 39 37 36 3.8
0.5 g/plate 20 28 29 30 1.7 12 10 29 29 11 24 29
1 g/plate 06 06 07 08 08 06 05 07 04 06 0.6 0.7
i QeI Hua
0.125 g/plate 92 94 87 95 93 89 83 94 94 96 9.1 89
0.25 g/plate 43 76 71 73 68 68 57 63 63 6.7 62 69
0.5 g/plate 06 1.1 18 1.1 10 01 00 1.1 1.1 0.1 1.1 1.1
1 g/plate 02 02 03 03 03 02 01 03 02 01 02 03
it qamgiiniu lifiuas
0.125 g/plate 73 72 73 74 72 75 7.0 73 73 74 7.0 7.0
0.25 g/plate 67 77 78 79 75 73 64 70 7.0 72 65 74
0.5 g/plate .1t 1.1 1.1 12 12 1.1 1.1 1.1 1.1 1.1 1.0 1.1
1 g/plate 00 01 02 02 02 00 00 02 02 00 01 02
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3 Aa A a o o v <
ﬂ1§1\1ﬁ 1.4.4 uaaslszaninmvesaisnannamuuuilubie (pellet formulation) tag LUV

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luan MUY

A ] o I A 1 9 o A 1
HaZUEINUANANNY 11 UTZEZIaT 12 1A UABAINEIIAUVDID I (919)

a

G

Ay A
a13asa18 QUNHNTIB NUa3

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

a Y =
asazany UYiUTIaN \’lNN!!EN

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

Aa g =
a1Iasaly gaunidueH "INN!!'GN

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

A =
a1Iasany QuUinue U l’l%ﬂl!!ﬁ@

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
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$ Aa a a o o y <
ﬂ1§1\1ﬁ 1.4.5 gaalszansmmvssaisnaanunuuuiluma (pellet formulation) a1 LLUY

{3 o a
maazmm%’u%’u (Soluble Concentrate formulation) ﬁmmﬂyﬂuaqumw@,u nay

1 v Y <3| v
LLE‘NﬁLL@ﬂ@”NﬂU wWuszezan 12 Lﬁﬂu@]'ﬂﬂ?ﬁ\lfﬂﬁﬁ']ﬂ"lJ@QWEﬁWQJ}"I’JUﬂ

. o
ANMYNIY

1 2 3 4 5 6 7 8 9 10 11 12
Control 26 24 22 28 26 27 25 26 27 26 25 26
uia Qa9 Nua
0.125 g/plate 49 48 49 50 48 51 48 49 49 50 47 48
0.25 g/plate 59 58 63 60 59 61 59 59 59 60 56 5.7
0.5 g/plate 21 19 21 21 21 22 22 20 21 21 20 19
1 g/plate 10 09 11 L1 13 12 09 1.0 10 L1 1.0 10
ihusia gaurigiivios ladinas
0.125 g/plate 42 41 44 43 43 44 40 42 42 43 40 40
0.25 g/plate 62 60 61 62 59 63 59 61 62 62 59 60
0.5 g/plate 20 1.8 20 20 21 21 19 19 20 20 19 19
1 g/plate 10 09 08 11 1.1 12 10 10 1.0 1.1 09 09
i QoY Hua
0.125 g/plate 48 47 41 49 49 50 46 48 48 49 46 4.6
0.25 g/plate 49 48 50 50 47 51 48 49 49 50 47 47
0.5 g/plate 22 21 25 23 24 24 21 22 22 23 21 21
1 g/plate 17 15 14 17 17 18 16 16 17 17 16 16
ihuia gaurigiidiu laifivag
0.125 g/plate 59 57 58 59 58 60 56 58 59 59 56 54
0.25 g/plate 55 53 59 55 53 56 53 54 55 55 51 50
0.5 g/plate 33 31 36 33 33 34 32 32 33 33 3.0 3.0
1 g/plate 23 21 25 23 23 24 22 22 23 23 22 21
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3 Aa A a o o v <
ﬂ1§1\1ﬁ 1.4.5 waaslseaninmvesaiswannunuuuiluia (pellet formulation) tag LUV

{3 o
1502199 NTU (Soluble Concentrate formulation) MAUFnE luan IMgUN

a

Iy

G

A v o & A ' Y v '
UAZUAINLUANAINDU Lﬂu§$88061 12 PDUABDAITNENITINUDINYIVTIUN (99)

Ay A
a13asa18 QUNHNTIBY NUa3

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

a Y =
asazany UYiUTIaN \’lNN!!EN

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

Aa g =
a1Iasaly gaunidueH "INN!!'GN

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

A =
a1Iasany QuUinue U l’l%ﬂl!!ﬁ@

0.068 g/plate 0.0
0.137 g/plate 0.0
0.274 g/plate 0.0
0.547 g/plate 0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
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3 Aa a Aa o o y <
ﬂ1§1\1ﬁ 1.4.6 waasdseanininvesaiswann anuuuiluia (pellet formulation) ttag LU

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luanIMgUNYI

{ 1 o I ' o
wazuaanuanaNn UL lussezan 12 Lﬁeu@]ammanimmmmﬁ

a

G

. o
ANMYNIY

1 2 3 4 5 6 7 8 9 10 11 12
Control 30 27 29 27 26 31 26 29 29 30 28 28
uia Qa9 Nua
0.125 g/plate 30 29 30 49 50 32 48 30 31 31 30 29
0.25 g/plate 29 27 28 59 60 30 57 28 29 29 27 27
0.5 g/plate 18 1.7 18 21 21 19 19 16 15 18 11 17
1 g/plate 11 09 10 10 11 14 10 10 09 13 08 08
ihusia gaurigiivios ladinas
0.125 g/plate 26 25 26 42 43 28 40 26 26 27 25 25
0.25 g/plate 12 14 15 62 62 13 60 1.1 12 12 11 12
0.5 g/plate 05 08 1.0 20 20 02 19 08 08 01 08 08
1 g/plate 04 03 04 10 1.1 04 09 04 02 04 03 04
i Qaun Y Hua
0.125 g/plate 33 31 32 48 49 34 46 32 33 33 31 31
0.25 g/plate 21 22 22 49 50 21 47 19 19 20 19 22
0.5 g/plate 02 03 05 22 23 01 21 03 03 01 03 03
1 g/plate 0.1 01 02 17 17 02 16 02 01 01 02 02
ihuia gaurigiidiu laifivag
0.125 g/plate 28 27 28 59 59 30 54 28 28 29 27 27
0.25 g/plate 22 24 25 55 55 25 50 22 23 24 21 24
0.5 g/plate 03 02 03 33 33 02 30 03 03 02 03 03
1 g/plate 00 01 02 23 23 00 21 02 02 00 01 02
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3 Aa A a o o v <
ﬂ1§1\1ﬁ 1.4.6 waaslseaninmvesaiswannunuuuiluia (pellet formulation) tag LUV

a

{3 o
1502199 NTU (Soluble Concentrate formulation) MNVFNE luan MUY

G

A 1 @ | A 1 o A 1
HaZUEINUANANNY 1T UTZE2I1 12 A UABAIINYIITINVBIN I (919)

Ay a
a13asa18 UVINNYIOI Jua3

0.068 g/plate 00 00 00 00 00 00 00 00 00 00 00 00
0.137 g/plate 00 00 00 00 00 00 00 00 00 00 00 00
0.274 g/plate 00 00 00 00 00 00 00 00 00 00 00 00
0.547 g/plate 00 00 00 00 00 00 00 00 00 00 00 00

a Y =
a1azaly QUYL nlllll!!ﬁ\‘i

0.068 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.137 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.274 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.547 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00

IS =
a1sasaly auviNEy vlﬂ»l?»l!!ﬁﬁ

0.068 g/plate 00 00 00 00 00 00 00 00 00 00 00 00
0.137 g/plate 00 00 00 00 00 00 00 00 00 00 00 0.0
0.274 g/plate 00 00 00 00 00 00 00 00 00 00 00 0.0
0.547 g/plate 00 00 00 00 00 00 00 00 00 00 00 o0.0

Aac =
a1Iasalg uUvinNLEu lhl&l!!ﬁx‘i

0.068 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.137 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.274 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
0.547 g/plate 00 00 00 00 00 00 00 00 00 00 0.0 00
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4
TA3IMan 2

Y Q' a a a v d a
ﬁﬂ‘lel1!!a$‘Wﬁlu1ﬂ"lﬁ!‘W%»l1.]53ﬁﬂﬁanNaﬂﬂm"nﬁ]”lfW!ﬂﬁ‘ﬂ”IﬂfaﬁH!!ﬂQ

d' = a @ 4 1 = :;
MINAARIN 2.1 ANKIJYNDVVBIHAAA N NHST 521 duumailoniin (WP) uaggluuu
v
a1302a18 (SC) @mmiﬁuﬁqmiqammzmiﬁ]imumﬂmmﬁwﬂaeu
as
IHNINAAI

NITINUAUNITNAAD

JNLmumimaamuuduﬁmym‘f (Completely Randomized Design : CRD) 11 N3537F
MInAaes FMsnaAania 4 41 Gan
1111 shndu Asm3nfTeumen)
1112 1sHanfmat NHST WP Aszdunnududu 500 ppm a1seengni
1.1.1.3 ssHanfmat NHST WP Aszdunnududu 1000 ppm a1500nqns.
1.1.1.4 1sHARRMN NHST WP fiszauarnndudi 2000 ppm a1seongni
1115 ssHanfmat NHST WP Aszaunnududu 4000 ppm a1500nqns.
1.1.1.6 ensHaaS s NHSI WP fiszdunnududu 8000 ppm ’c‘fﬁ@ﬁ)ﬂi}“l/l‘]q;
1.1.1.7 ensmaasast NHSJ SC fiszdunnududu 500 ppm ’c‘fﬁ@ﬁ]ﬂi}‘ﬂ‘?
1.1.1.8 ensHaAS I NHSJ SC fiszdunnududu 1000 ppm E“fﬁ@ﬁ)ﬂi}“ﬂ‘g
1.1.1.9 ensHaAS I NHSJ SC fiszdunnududu 2000 ppm miaaﬂqm‘?;
1.1.1.10 @skansmat NHSJ SC fszduaundudu 4000 ppm miaeﬂqm?;

1.1.1.11 ansHans st NHSJ SC fiszauanududu 8000 ppm enseongnd

MIPTONAITHAANUN NHS]

~

< Y A~ 4 = Yy 9 a
nuluynsmamuuasilanugavauysel Wi Tsauazuuas ouldudangugi 45
~ 3 ) o I Qy < v Y o
o aIsed 1uszeziial 72 $21ue daludluguan o anaaleenivea laessilunnsye
Y v Y
MuLag 100 nSusoEMUBA 1 an3 anandHse1arios 72 ¥ Tue 1NTUATIETAZA1EDN
1 J 1 [} o (Y] {
UDAFNIUNTZATENTBAULDS 1 LEAFIUNN ANAAILONIUDADN 4 TOU LANINATANAN AT INY
Y Y 9 A Y} o
e ueasenlduiialeniosszimegInid 92 1A 15aiAne1 (crude  ethanol  extract)
oaj o 3 Aa o o
nnduihwlsgddlunaadaet NHSI
= a [ 4 = oy =~ 9 ) 1 a 4 = a
wienasnannuRgUuuumatlontiwienlanin dms usnledlud Tndeused
Y
Fama uag NIU 80 1ueas1a@Iu 97: 1.5 : 1.5 Taeiimin awaiay wavaunaylulnseue

=~ ~ <3| o 1 o 1 Y dy = @ = Y
013 Iﬂﬁm’é]$°111ﬂ1!£ﬂ1!§]’3‘15’38‘ﬂ1ﬁ$€ﬂ&1 mmumﬂmﬂmu@mmﬂu %uazcﬂﬁuizmmmq
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Y Y
nua 22 1dmatloniit dhamsanareruanemuea Raudturaalonii ludasiaiu 30 : 70 Tag

Y
o 1 1 1 = 3 [} 1 o 1 1
1niin wauauranlulnssuaas Inglesd Iauiluai1ieniazals UAAIUNETNIUNI DEF

a o 4

v Y A A = 72
Tﬁui%!‘ﬁ&l%ullﬂﬂ ﬂ%ﬂﬂﬂﬁ@mm“ﬂ NHSJ ‘wagslugﬂ WP NUATNHND 30 L‘]Jf]il,c]iuﬁ

@ J

wssuasHaanuagduumsazamedudu wionwlann msananeruannynsia

u

Y
Muuaarauny nIu 80 uaz Tw@ousoasama Tudastaiu 30 : 10 : 60 Tagiiviin aude
] 4

Y Y v Y a o 4 A A = I <3 4
weru i Nog ldwandmal NHSI foglugil sC Aliarsesngn 30 osidud

a S o A
DITATYNNAAITNENATDY

e o A a A Yy 9 3 @ v A dy = v =
WAaAIFNINATOU 2 FUA AD UTYIVIIUN L‘]Jummlwumwwﬂmammm HAagDIW

I o v A dy (Y] A 3 o a9y A o v o <3
Lﬂu@]ﬂllﬂum@ﬂ?sﬁwsﬁiﬂmﬂﬁﬂ T aoNuannINAENTZATENIT BN DA 1UNITNAAIVDILNAA

=

o v 2 4 a ¢ Y v s 3 o o A
fﬂ1ﬂuuLL%Luaﬂa3N1uﬁ1iaszﬂ%mﬂullaiﬂﬂaavlm ANULUNVY 1 !fﬂmmuﬂ UIU 20 HIN IND

A J

o [ dy a AAa ] <3 A Y 3 9 oy 09/1 1 S o a
MNMTHNUFDIAUNTINAAUINULNAA LUDATULIAANWNLNAAAIYUITEDIA 2-3 AT !!,Glﬂllﬁﬂﬂ'lw(lu

9

o 1 Y o o o Yy 9 ] <3 oy M T 9
M0 1AUIUeE1ITBY 12 92 19 drsunaNIIun uswaa luiiigzoiauiu 24 $21u3 Hode
Y} 3 M ] o o
A1V 181 48 92 139 W eud s UMITNAFD L
N1SNAAD1
A A o J ' ~ @ Yy 9
woaNannam NHSJ laluaiunaans N5£auauIuTu 500, 1000, 2000, 4000 1AL
a'{ 9 3’ o I~ as ~ ~ ] 9 [
8000 ppm @150engnd laslwmimndwduitmslsewney ldanunaassviaduriu
4 a % < 3 A aa {
AUINAIT 9 IFUAINAT FITDIAVNTTATWINIZIUAA 2 FU 91UNAADIAL 5 Uaaans NAY
A o d9 Ve o 2 o A A Y v o A
HAAN N IHNIIUNAADI NINUUNAVAAIFNTNATOU AD HAVIIUN UASHIN TUIIUNARDY
< A o Y Y a a '3 1 1
vuar 20 waa Yadwaziih i3 ludaruqumsniyauTavesiy dasaweasaing 12
o a = dy @ @ 4 S 3 4 = 1 o
2 Tu9 Qungil 32 oeruaariod ANNFUANINS 80 osidua uag lulinasadng 12 $2Tug

a ~ A o o 2 sl <
Qmﬂ{]u 25 93A NS ALF YT AIMUYUTUNND 80 Lﬂ'ﬁ]imﬁ«!ﬁ

ﬂﬁﬁuﬁﬂWﬁ Lmzmﬁmiwﬁwamimam

o o v o 3 o A o a 2 o 3
‘1/nﬂ151J‘LjﬁﬂWE] uummumﬁeﬂmmmamuﬁ 7 AT UINIZLINAA mwmiﬁ’maﬂ
A . A 4 <] ] Y A A I 3 o Y
NUAIU radicle fJ’é]ﬂNWﬂWﬂLﬂﬁﬂﬂﬂmuﬁﬂ@ﬂNu@ﬂ 2 Jaawas Wuwaaneen IaA1Ne1I0 U
o 9 A Y a Jd 1 aa = =
HAagnUEeIITIN u'lsllf’an,aWulﬂNWJLﬂﬁW%Wﬂ']ﬂ’J'mLL‘]J‘iTJ'J'QH‘VINﬁﬂ@] waztdSeumeuniy

1 1 = as . A Y A o J < J
HANANUDIA NG IAYID Turkey’s Studentized Range Test NTEAVANULFDUU 95 nlosigua
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Nan1INAaol
1 a A a o 4 = 091
NNMINATIUNUNYSLANTMINVDINAANUN NHSJ b‘lu?’‘]JU,‘]J‘]JEIJEIQt3~1\1l,‘1JEJﬂ‘Ll"I tag
H 4
1382218 NTLAVANUTNTY 500, 1000, 2000, 4000 LA 8000 ppm VBIAITOBAYNT WU

a o 4

o & Y v a1 - S A s <
Wﬁ@]ﬂmcﬂTIJLL‘]J‘]JﬁTiffﬂa1ﬂﬁ1ﬂ1§ﬂﬂﬂﬂ\‘]ﬂ15\1f’]ﬂﬂl@\‘]ﬁﬂpﬂﬂﬂ'}uﬂ]lﬂﬂﬂ')'lﬂxuﬂflﬂu”l JJL‘IJS‘JLCB‘L!@]

U

9
Q/ 1

o o I3 L4 o w
MITUEINTIANIND 0, 7.50, 5.00, 40.00 tag 70.00 105 IFUA ANAIAY HAZAINEIAUAIL
Y g ) P A -
811510V 1IUNEAAIA AT NTUYEIE s NN IR (A13199 2.1.1 uaz 7wd 2.1.1)
1 a a ) J a o 4 [ 3
daumssenuazmsnigay Tnuesn il nulmanduszluuuasazateannsadudinisen
v 1
laanimadlonih Wramiuwdeanumsnaaeulunghiaun Tasluiszauanududu 4000
[ 3 M 1 P v A 1
1Az 8000 ppm e115DTUIINITIONUDINIA Ided ANy sal oo uITMIAIuAN daunw
Yy 9 A 3 Y = a a 9 1 ax A A
WuduN 500 ppm HenNWEMARULAzANNENTINTMTRT YA Ta lAdn 11T msaruau Wiy
a o 4 ~ 4 = a a
ANuduTuveIHani Uy NHSI jUunudisazatefgaliusziimanigay Invesisnaaou

anag (5199 2.1.2 11ag 7NN 2.1.2)

67/171



d' ~ =1 a [ 4 U =) 09;
M99 2.1.1 - msnadeutTeumeunaveIHann iy NHSJ SSW’JNE‘]JLLU‘]JNQL‘]_]EJﬂH"I (WP)
k4
LLﬁ%g‘IJLL‘]J‘]JﬁWiﬁ%ﬁ"IEJ (SO) AON1TIUIIN1TION Llazﬂ"lililiﬂejlﬁﬂiﬁlﬁllﬂﬂﬁiﬁﬁ

v
V1IUN

4
Jo

A o ¢ Y v ¢ a3 v
?;]JLL‘]J‘]JW’G@]I]Q!WI ANUVNVU iosiFuagues ANVYNINU AITNYITIN

NHSJ (ppm) N13990 (%3.) (3.
Control 0.00c 3.94bc 2.96¢
500 0.00c 3.98bc 5.15a
WP 1000 15.00bc 4.14bc 4.06b
(Nﬁlﬂﬂﬂﬁi) 2000 7.50c 4.36bc 4.31ab
4000 15.00bc 3.66bc 1.71d
8000 15.00bc 3.07¢ 0.05¢
500 0.00c 5.46ab 4.66ab
1000 7.50c 3.19¢ 0.70e
SC
2000 5.00c 3.12¢ 0.09¢
(GREGHEGRE))
4000 40.00a 2.75¢ 0.00e
8000 70.00a 2.40c¢ 0.00e

1 PR l [ d v A 9 % A @ J 12 1 Y] ana
ﬂ']mﬁﬂﬂf]giuﬂf]auumfJ’Jﬂ‘L!“VI@]"IiJﬂ?fJGI’J’E)ﬂHSlfViM@1!ﬂ‘LlL!ﬁﬂ\i’J'luinJﬂ’J'liJLLﬂﬂﬂNﬂuTI'Nﬁﬂ@

NAMINATIZHANRALIU Turkey’s Studentized Range Test (p=0.05)
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d' = =1 a [ 4 1 =) g’
M3191 2.1.2 MsnadoudTeumeuravoINannumn NHSJ Sgﬂ’J”I\‘]?J‘]JLL‘]J‘]JWQL‘]JEJﬂu1 (WP)

9 v
nazzlunvuasazaiy (SC) demsdudinseniazmInIyan 1nvenIn

4
Jo @

A o @ Y v s v
?;]JLL‘]J‘]JW’GG]I]‘EI!"VI ANUVNVU lodiguadugs ANVYNINU AITNY1ITIN

NHSJ (ppm) N13990 (%3.) (530.)
Control 0.00d 7.29a 2.96a
500 0.00d 7.26a 2.99a
WP 1000 0.00d 7.15a 2.94a
(Nﬁlﬂﬂﬂﬁi) 2000 0.00d 7.08a 2.90a
4000 2.50d 6.01ab 2.77a
8000 22.50bc 1.94f 0.65¢
500 0.00d 5.15bc 1.84c¢
1000 0.00d 3.52de 0.69¢
SC

2000 12.50cd 2.27ef 0.30c

(GREGHEGRE))
4000 100.00a 0.00g 0.00c
8000 100.00a 0.00g 0.00c

1 PR l [ d v A 9 v A [ J 12 1 @ Aana
ﬂuaasmagiuﬂaauummnummmamaﬂysmm‘]uﬂuuﬁmm"lmummummﬂﬂumma@

NAMINIATILHAURALIU Turkey’s Studentized Range Test (p=0.05)
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Control 8000 ppm

Y v
HNUIVIIUN

4 a o 4 :’ 1 o 3 a
m‘wﬁ 2.1.1 AQUDINDRNUN NHSJ ?j‘]JLL‘]J‘]JNQﬁJEJﬂu"I (WP) AONITYVIINITIDALATNITIITEY

@y Taupaisnaaol

Control 4000 8000 ppm

S

Y Y
HANYIUD

v 9
MNA 2.1.2 Nammwaﬁﬁmqﬁ NHSJ gﬂuuumﬁazma (SO) G]’E]ﬂ'lié.ll'i_lfqllﬂﬂ'lii’ﬁlﬂllazﬂ'ﬁﬁ]iﬂgj

wu Tanupaisnaaol
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MInaaesi 2.2 Anyriauasdaauimueanvesasasulseaninn (additive agent) Tu
A a A Y ' . Ay Yo A
m3indseanimmvesansanaluuaag fractions N laRa@eNIN
as
IBNMINAA0Y

DITINURNUNTITNAAD

o a J v J ~ .
Rmsnaaeune 3 ¥ia laun $10UFgWI501Y3 (Oryza sativa RD. Supanburi), W1

9 9 . .

VN1IUN (Echinochloa cruss-galli (L.) Beav.) UagNINA (Brassica chinensis var. parachinensis)

TA8LHUMTNARBLY Completely Randomized Design (CRD) 1/5¢nouA18 8 350115 91471
:’ Aad U dﬁl

4 41 TagI5N15 A9i

Aad d' :’ c;/ ady =l =
AEMsN 1 naun AsmMslseuney)

a

(%

A5MIN 2 ATHAANAUN 1% 151195 15 Uaaansaenszad

a

[ a

A5MIN 3 ATHAANAUN 2% 15119 15 UaaanTaenszad

as A a o 4 a a aa 1
501N 4 ANTHANNUN 3% ‘]Jill'l@]i 15 HaaanNINanNITLoNn
@ 4

3339 5 asHARSUT 1% + acitic acid 3% US1195 15 HadansAonsz
33m37 6 AsHARTIAT 2% + acitic acid 3% 151195 15 TaaanTAonTZ1g
S5m0 7 asHanSAT 3% + acitic acid 3% 151195 15 TaaansAonszang
33m37 8 acitic acid 3% V51195 15 TaaansAeNTLANS

msmssuasanannlunnsmnatiuea

Tasshluveannsaadiunasd winnuazerandir e unialudeuunedie
4
gauuglUszum 45 sermuvarBod 3 T neaunitluurs 1l ldluvia Tvaududun
1 a 1 4 le 1
ethanol Tvaulunnsmnatiuues veduuiadienizasesa (foil) udusneliegraios 24
o o v Ayy v v ) Y o a 3 9 = o v
#2119 hasanaf Idnsesdreduiauig udaansesddedd iddaudranirlinges arenszaiy
s o Ay v v & v
nseaes 1 Wiansazaten 1A 11/5eime ethanol 0NAIIATOI Vacuum Rotary Evaporator 94 1@
Ao Y ~
ATNUANYULLHUNUYT (crude ethanol extract)
o Y a Ay gy v o ) A A v o
imsuiuniiend lduanaiimiasen Tasldarsiensaszdian Wudiiiazare
an A o o & o v A A Y Y o Y o o Y 1 1
Fmsfeinhnaunauiuasudartient weras dhinu 1dsiinsiso pH Tdedluaa 2-
3 aawnsalalasaanin (HCL) ud2341d ethyl acetate @'l tvernsreueniiteldasitnnu
2 22 ygey 2 4 4 L a2 4 2
niniuaesasng A 1desuendu dsvznemilu 2 su Ao Fuvuaziiluguveq cthyl acetate 11a2
3 1 1< 09; A 1Y ' 31 o J q’}’ 1 A o v A
suaruilu haah idesnmsazateglnir inmsdesassuasaswuieihasineaniadn
a [l A Y Y o u’;’ Y Y u’d’ ) 2’
59U TAgN5IAY ethyl acetate a9'11) tvgnsreie Irasdnnu smiudesse ldasuendu
2 4 Y A
wasasaug laudrfane daud1sdu ethyl acetate daossan1ATuvrananua niiuiimn
v A Y Ao a g
3811y ethyl acetate D9NAVYLATOI Vacuum Rotary Evaporator vz ldasniianyaeiientu

(crude hydrolyze)
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11en5 a9 (crude hydrolyze) MHANTUNG W.P. (wettable powder) Tagl48ns1au
A
Tumswauy fio a1sanannlunnsmANILIAL 30% A HI W.P. 70% Taendudisniasslunsn
9 I v o o A Y Y o Y I = Y Aa
vagn Tagld acetone 1Wu@IMaza1s msuaiie lFa s duan ldasitunsazideautuny
a3n 18 Tumyuzutanidila e ldlunsneassas 11

a o 4
NTNATDUNAANUN

° 3 o A Yy 19 Y Y 9 o 3 9 Yy v '
HUNAAIYNENATOU llﬂllﬂ U1 NIWEN UYIVTIUN Tﬂﬂmmaﬂmnuaswmu”lﬂlnumw
Yy v 9 F4
o A U o 9 o A 1 a a 1 I~
e A litsen Aewth lign sindnhauldnsgormaiad@nuuia 6 1 Taeuiamsigmilu 3
, & 3 2 S o a 3 o J
AU 1 NITDN fﬂ']ﬂuuiifllllﬁﬂﬂigll']m 10 tyan ﬂ']ﬂuul!']ﬂuﬁglaﬂﬂﬂﬁﬂlﬂﬁﬂ?%ﬁ% TAUIIU
S 92 9 aa & da 2 A w Y, v a A v
0 2 AT I-EU AYNINAUINUANNALLIDYA LW@ﬂ@Qﬂuﬂ’li%Zﬁ’Nﬂ]ﬂﬂﬁu’]ﬂu Lllf’)@?f‘julﬂ 43U
< Y FY Y A a 9 1 Y Y Ao ] 9 =
ﬂﬂ%ﬂﬂu@]uﬂﬁ?@@ﬂ{lﬁlﬁﬁ@sﬁuﬂﬂg 4 AU ADNTTD N Iﬂﬂﬁuﬂﬁ’l“ﬂﬂﬁ'ﬂgﬂgﬁ@ﬂllﬂ'l']lqui I
¢ o o 4 [ o v o ] oy <
auysalaiuauenunnnIzn ooty ld 7 Tu agiimsdanuasdieianiu sai dn-8u
% % d‘d | o o R 1
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1% + citric acid 15.08a 16.51b 18.35b 20.12ab
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1% + citric acid 4.44ab 4.61ab 4.64ab 4.56ab
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AUAUOINAY), Tuiun 21 uay 28 Tuaswanfiun 1%, 2%, 3%, 1%+citric acid 3%, 2 %-+citric
acid 3% 1a3%+citric acid 3% IANUIANANAUNINEDA WenlFofisniunTzaNAIUAY
1 . . . = 1 (%3 an A‘ = = % Oy Q'/
ue 14 citric acid 3% UANVEANANAUNWADA Wo/FoumMsuAUNTE01AIURNAIINEY) (NI

N2.2.4, 015199 2.2.8 11ag 7NN 2.2.3)

$ a o 7 @ a { ' I a
ﬂ]ﬁ]ﬂﬁ 2.2.8 Wa"ll'f]\i’(?f'lﬁWﬁGlﬂmclflinﬂ’fﬂﬁ’ﬁﬂﬂﬂEJTUGI)'LI‘V!‘V'I‘ﬁ"]ﬂﬁﬁ’lul!@ﬁﬁﬁﬁ@ﬂﬂ’lﬂlﬂu‘wjﬂﬂl@ﬂ

Aundinaada
MU anuduiyveIdund (%)
NaRaNUTINARS A

7 14 21 28
¥andu 0.00cd 4.38¢ 0.00b 0.00b
1% 4.38cd 10.63bc 0.00b 0.00b
2% 6.25bcd 14.38b 0.00b 0.00b
3% 13.13ab 22.50a 10.21ab 8.54b
1% + citric acid 0.00d 5.00c 0.00b 0.00b
2% + citric acid 2.50cd 11.88bc 0.00b 0.00b
3% + citric acid 9.38abc 16.25ab 0.00b 0.00b
citric acid 3% 15.00a 16.25ab 21.25a 38.54a

1 A 1< a FY FY 1 v 9 v o A o 1 1 aan
ArnagaNudunyvesaunar luuaas JUAI8AIONEIIHNBUNY ]ljJﬂJﬂ’J”IZJLLG]ﬂGIN‘V]NﬁﬂG]

NAMINATIZHAURGEE 1A8IT DMRT (p=0.05)
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45
40
35
30
25
20
15 m i

10

iy (%)

m veintinoun

w

0 | NN
Yhndl 1% 2% 3% 1%+ 2%+ 3%+  citic
citric  citric  citric  acid
acid acid acid 3%

3% 3% 3%

a =~ = I A 9 y_ 9 Y [ 2 '
n31N 2.2.4 1fSeumeunNuEluNEY0IU1, NENVIIUN LAZAINAY HAIINAANUATT
pandusiInsataveuvesluynsARULag 28 Ju

9
o 9

1 d 9
wiinuds ethidundieny 28 Tuluudaznizonueunazdsuiminuia nu

9 ] 2 o

minuieueanszoefAanuasHanA U veIa s anAe1UIN TURNEINANIULAL )N

1 o aa A = = [ = oy @ Yy 9 !
ANUUANA WA UNNTDA !Nﬂ!‘ﬂﬁfJ‘U!fVIEJ‘Uﬂ‘Uﬂig‘E]Nﬂ’J‘UﬂiJ Tﬂﬂllu"l‘ﬁuﬂll‘l’iﬂuﬂﬂﬂ'l']

2e
2
=34
=
b))

[

1 =% o d‘ d’
YNNUHYTIATY (ﬂﬁ'ﬁ/h/l 2.2.5 118 A13199 2.2.9)

P
% Y

4 a o 4 @ a { 1 o
9']151\1‘?] 2.2.9 Wa”Uﬁ]\‘]ﬁ?iwﬁﬁﬂﬂ‘l“ﬂ%'lﬂfﬂﬁﬁﬂﬂ‘ﬁEJT]JGI,‘]JW:VITJ'GI)'WIﬁ?ﬂllﬂﬂﬁﬁﬂﬂu']ﬁuﬂuﬁﬂ‘llﬂﬂ

9 4 9
ﬁﬂﬂﬁ'lﬂ’]'l\ii{]\i
a [ 4 g’ o Y
AITHNANNUN HINUNDLN (g)
HInau 0.0180a
1% 0.0069b
2% 0.0067b
3% 0.0043b
1% + citric acid 0.0071b
2% + citric acid 0.0052b
3% + citric acid 0.0061b
citric acid 3% 0.0038b

1 A 31 o Yy 19 Y A v 9 v o A [ = 1
AURAYUVIIUIHUNUWIADAUNAINDE 28 TUAVYAIDNHIIHUDUNU lliJiJﬂ’JﬁJLMﬂ@]'NTI'N

AaANNMIAATIZH AR TS DMRT (p=0.05)
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0.25

0.2
)
= 0.5
2
£
..E 0.1 . ﬁqq

0.05 m vietinoun
0 m o

ﬁﬂna"'u 1% 2% 3% 1%+ 2%+ 3%+ citic
citric  citric  citric  acid
acid acid acid 3%

3% 3% 3%

a A A S oy ) 9 9 v o a
ﬂi]‘y\l‘ﬂ 2.2.5 Lﬂﬁﬂﬂlﬂﬂﬂu'lﬂuﬂllﬂﬂ"uEN"]J'I'J, WiUu’l"UTJuﬂ U,azﬂq’l\w‘!\i UAINRNANUTT

a o 4 [ a @
Wﬁ@]ﬂmm%’lﬂﬁ’liﬁﬂﬂﬂf_l'IUG]JENGhJWﬂﬁGH'W]T?{'IULLﬂQ 28 U

Citric acid

l
= Y=

H . . % a a 3| a
ﬂ]W‘ﬁ 2.2.3 WAUD4 citric acid 3% VI‘JJWE]@ﬁ51ﬂ15L%ﬁﬂlulﬂﬂiﬁllagﬂﬂ"lﬂlﬂHW‘H‘IJENGIBII'I'J, ﬂif‘h

Y 9 v a i o
UVIUN, NINEI UadRANU 28 1U
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i [ P 1
MInaaeail 2.3 Anyrilauaz daauimnzavvesms lasanaasoongninnisyiandu
I [
WuaIuNay
= ay =\ va A ) v A Y 1
159N NTNNNNFTHANULATaudula lumsaentiaeisiyluuay Idaniily

a o a A

Y A Y =) =K o o Y = o @ = A

NN L‘W’G‘IWWﬁ@]ﬂm“ﬂﬂﬂigﬁ‘Vl‘ﬁﬂ"thI\‘lE‘IﬂﬁNﬁﬂL‘]Juﬁ@\ﬁJﬂ”l'iTlﬂﬁ’ﬂ\ﬂ!"lﬁ"liﬁﬂﬂﬂﬂﬂmﬂ‘ﬁilTﬂWGIf
a [ s A Yy a A o A Yy 9 a dgl = qgj o
g lurannum maimﬂszammw“lumimmm%ww"lﬂmn LASUINTUAVU BNNIN
4 4
ﬂﬁ‘ﬂﬂﬁﬂfiﬁﬂkﬂﬂﬁLﬂﬂﬂ;]ﬂiﬂ”llﬁillﬂ%‘ﬁ (synergistic) Glli’Nfﬂi1%ﬂ'ﬁﬁﬂﬂ@ﬂﬂﬂﬂ‘ﬁﬁ]1ﬂﬁ%h1wﬁu
a o 4 [ a

TurdasunIUALIFNFINUNTTIAN LA
ad

IBNIINAANN

NITINUAUNTITNAADN

Y

MAUWANUNINAADAUIUY Completely Randomized Design (CRD) 4 ¢1 Taonduesana
[ 1 a 1 a [ dy ay ay 4
neuluonsiaiu 1:1 (’]JiiJWIiG]E]’]JﬂJW]i) PNU WNTPIANTULALWNTFIANTULAN ﬂ‘i%ﬂ\iﬂ:

4 a J a a
52830 A11T09:A121599 YWNFINANULAL: 52830 WNFHIANIUUALA1NITOI LA WNFIANTY

J a A [ d‘ v
uad:1l3ze9R:A509  nageVlszANTMNVBITTARANUNTZAVANAINTY 500, 1,000,
~ oy v @ am | = A a A Yy 9
2,000 ttag 4,000 ppm TagihnawdvuisSeumneuy (control) WFNATDU 2 FUAND WWIVIIUN
v

UAagDIW

MIATONAITANATIEL

<3 ay 4 A A ' (=}
muluwnsmadiuues ludszesn uazluanies Mianugavauysel Tl Tsauaz
T a = I M % I Qy 1< v 9
uuad oulunangungl 45 esrusaiea Huszeziial 72 ¥ 103 da luudwan o anedoe
Y ' Y
romuoalusasiainluuia 100 nsudoenIuea 1,000 Haaaas ananald 72 1Tue 3miu
1 Y o o Ay y Yy 9 9 4
N504ANTATADMUDANIUNTLAIYNTBY LaNIhaTanai lasziveoon LA I81AT 09T LN
qUINA 12 1de5a7a1e1U (crude ethanol extract)
NsNAgoU

99919ANTUTUAIUHNAN VDI TATAN I VYHAAIIS FI810N1UDA NIZAVAIY

v
@

Yy a 3 an A A :
Wty 500, 1,000, 2,000 Lag 4,000 ppm  lagitinawduismsieumney laluaiunaass
[l a 4 < 3 3
VAFUAUFHINA VIR 9 IFURILAT FIT0IAIVNTZAMWINGIZIVAA 2 FU 1INTUTLINE 19N
' gl o a aa 1 3 o

ueaoenauniua udrldihinau s Jaddnsnenunanes NudAIFNINAdOUAD T1IUN UAY

o 3 A 0 a a { o

027 Tuaumaaes awag 20 waa Jarhwazih T3 ludarngumsnsa@uTave iy 1A

A 12 52 19 gaingil 32 evsruaidod taz liluaaadng 12 92T gungll 25 8
~ A o o < 72

AU ANUBUTUINT 80 1loTIHUA

miﬁuﬁﬂwauazmﬁmﬁzﬁwa

'
v [ [ [

< Y 9 =~ =i o < 3 Ao
- AADATINIINDNUDIUNAANYTUIIUNLASDIN UN 7 UAIULNIZLUAA LUAANUIIN 39N

20NN 0.2 HadINAT 1UIeN
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[

o Aa Y Y Y Y v A o A v o < =
- AADATINITITIDATIAUBIAUNATHYTIVIIUNUASDIN Glu’;u‘n 7 UAaIUINIZLUAA Iﬂﬂi]
5% 9 Y A 1oAas oy 9 Y = a = dy
NUNIANTAYUDIAUNAT AD 1) T1NU UFUING 2) muﬂm”lmmﬂn HIND "lunslmam
@ o A aa v A v o <
- 'Jﬂﬂ')'lllEJ'I'Jﬁ“g]}uﬂJ’ngljuﬂé}']ﬂiﬂﬂ“]ﬂﬂ 1uaum 7 AU LNAA

[ Y

Y A an v A v <
- I9ANUITITINUDIAUNATNITDATIA Glu'JUVI 7 HAIULWIZINAA
o 9

A 9 a g ana =l =
HW"U’E']M”a‘Vlulﬂll1’3Lﬂi1$‘Hﬂ?ﬂ’JWlIL!‘]JﬂJi’Ju‘V]NﬁﬂG] (ANOVA) tazilSeuneuniy

UANA19UDIARAY IABIT Tukey’s Studentized Range Test NTEAUAMTOIU 95 %

HNaN1INAadl

' < o < < o oA
Wﬁﬁ@ﬂ?i@ﬂﬂl@ﬁluﬁ@ﬁﬂjﬁsﬁﬁ?uﬂ wmmmwwmaﬂmﬁﬁ’fnumﬂunm 7IUNUINN
@ @ = 4 a 4
imummvffwﬁ}u 2,000 ttag 4,000 ppm ﬁWiﬁ'ﬂﬂﬁ'ﬁflﬂﬂﬂﬂﬁiﬂﬂﬂi%ﬂ\‘lﬂ 1/\!1/]136]51@]:1]538\1?] LUag
a J A o o <3 Yy 9 Y ' ' 1Y
Wﬂ‘ﬁ%Wﬁ:ﬂigﬂ\‘Iﬂ:ﬂTJLi’éN ’tfﬂllTiﬂEJ’UfNﬂTi\‘lEJﬂ"llENLllﬁ@ﬂﬂﬁ"llTJL!ﬂhl,@q\i’qmlﬁzuliul,@m@]Nﬂu
~ %] = a A g H
NG R Gl:u"llm3%ﬁ1§ﬁﬂﬂ’d1iﬂ@ﬂt‘|“I/]‘ﬁiﬂﬂ“l/!‘ﬂ‘ﬁﬂﬂ@] ﬁimummg%’wﬁ’u 4,000 ppm ”lummm
[ 3 I 9 A d'
gudamsenvounanld (mM3199 2.3.1, gﬂ% 2.3.1)

1 Aa Aa Y Y 1 A o Yy 9
Wﬁ@]@ﬂWiLﬁ]itfgl@]UI@]ﬁﬂJﬁﬂ’)Uﬂ NﬁﬂWiﬂﬂﬁ@QﬂﬁTﬂg'ﬂ NITAVUANNLUNTU 2,000 Lag

[ = 14 a 4 a 4
4,000 ppm MFANAITOONYNTIIN Y5zeed WnFMA:-Uszeed waz Wnsa:lszeen:a1n5ee I
v k4
HaRPMITUTIANEIAUYBINENT1IUNEE1 liuanA1IAUN1NERa taz eI TadudnNeT7
9 Yy 9 Y A = = [ [ | A o )
Auvesnandun lagegaionlSeuisudumsanamseongniriaougNszaunnududu

' 2 ' P
Rednu lusnziasanaaseangninnynsmanszauaududu 4,000 ppm #1313508089

'
o A

AnuenAuMigaiio 1931 Wesidud dmsunadennuesinnuifissauanududy
500 118 1,000 ppm mﬁﬁﬁ’ﬂmia@ﬂqm%?Jmﬂmemﬁ A11504 LAz WNTFHIA:A1UT04 TNaaD
A1NE15 1NN 19U lana1eiun1eana waziflonauaisafaaiseengnsoin
Wnsmanulszod mmmﬁﬂﬁ’mmmmmiumif']’ugﬂﬂmmnimmmmfuh%’numﬁwfiyu
(a9t 2.3.1, 310 2.3.1)

' 2 o A Y < Y 9 3| Y oA o
AAABDNITIDNUDINANDIN ‘Viawmmwmawapmnumﬂumm 73U WU NTEAU

@ = J @ Qsj 3 o
ANMUTUTY 4,000 ppm AFARATITRONNTVINYSTEeREINTaTUTIMTIeAYRINAADIA 1A

A s 2 o = o Yy 9 o =
?I;Qﬁ:ﬂ Ao 78.75 L‘]J’E]il"lﬂ!@] iummzmzﬂummmmu 4,000 ppm ﬁﬁﬁﬂﬂﬁﬁﬂﬂﬂi}‘ﬂﬁﬂlﬂ\‘]

a

a @ qg/l 3 o Ay A 3 s A o =
NNTBIN Z‘T“Ill”l'iﬂfJ‘]JENﬂﬁQ@ﬂ"‘lJﬂﬂmaﬂﬂ’JNvlﬂlWEN 6.25 1osyua WONTUTITANATITDONND

v
v A

a o J 1 { @ Y Qs]l <
YOIWNFIANUY 52N NTZAUAMTUTY 4,000 ppm F11150TVIINTIONVDUNAAD IR
73 { {
18 30 nlosidud (13190 2.3.2, 311 2.3.2)

HaADN5195 A Iauednai Han1Inaaedllsing i Nszaunnududi 4,000 ppm @13

[ = o a 14 a 4 1 [ qu’
anNATITODNHNIINN 152649 ‘V!‘Vl‘ﬁ‘]f”lﬁ:ﬂi%ﬂﬂﬂ uae V!Vl‘ﬁ%W]:']JigENﬂ:ﬂ”l’Jﬁﬂﬂ UHanenN156ud9

=S

9 U A 1 1 [ aa o QsJ‘ 9 o Qldd' A
AIMVY1INUUDN ﬂ’JWhlllLMﬂﬂNﬂU‘ﬂNﬁflﬂ uaxmminEmmmmmmummmw%wqmm
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=) = [ [ Qd A A ~ [ Yy 9 = @ ~ @
L‘]JiEJ‘UL‘VIEl“]Jﬂﬂﬁ?iﬁﬂ@ﬁ?iﬂﬂﬂqmﬁ%uﬂ@uﬂ NITAUANTUVUVUIAYINU Gluéllmg‘ﬂﬁTiﬁﬂﬂﬁWi

a2y Y

¢ H \ v o M
PONONFNINUNFTFIANTZAVAWTUTU 4,000 ppm  Liawsndudinnueduvesnin la

1 2 QJ a 1 v
A1MIUAINYIITIN NUN ﬁWiﬁﬂ@ﬁWi@fJﬂq%‘ﬁﬁnﬂﬂﬂﬁ‘]ﬂ@]ﬁ‘i%ﬂ‘ﬂﬂ’ﬂh!"fljh"flju 4,000 ppm

)}

o @ o /o A o g
ﬁ'lll’]iflﬂﬂﬂ\?ﬂj’lﬂfl']'gi']ﬂ"ll@\iﬂjaul,é{ 13.89 Lﬂ@il%u@] LﬁﬂWﬁNﬁ'ﬁﬁﬂﬂﬁ'ﬁf]@ﬂq%ﬁﬂl@\iw‘ﬂﬁ%']ﬁ

.

o ¢ ' o o O Ay Y /2@ A
ﬂﬂﬂigﬂ\jﬂwu’lq ﬁ'lil'ﬁflflﬂfl\iﬂ'ﬂilEn')i']ﬂ"ll’f]\‘]ﬂjwllﬂﬂ\‘] 95.30 Lﬂf]ilﬁ]fu@ (@ni’]\ﬁﬂ 2.3.2, Elhfl

2.3.2)
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M1519% 2.3.1 LAAIHAVDIHAAN N AIUAN TFHFINWNFNANULAIRONTIONLIAZ AT

a a Yy 9
Lﬁ]iﬂ]umﬂjﬁsllﬂﬂﬁfyw““"nuﬂ

) a
msaammzmsmﬁymﬂﬂ

AU (ppm) M330n ANNEIAY  ANNEITIN
(%) (cm.) (cm.)
WNFIARIULAT
500 -2.60d -2.16 hi -47.15¢
1,000 0.00d 2.16 hi -42.26 ¢
2,000 1.30d -0.38 hi 19.16 b
4,000 -2.60d 19.31 fgh 57.62 ab
Yszean
500 15.58d 7.62 ghi 89.80 a
1,000 57.14 be 67.60 cd 96.81 a
2,000 80.52 a 96.06 ab 99.75 a
4,000 89.61 a 100.00 a 100.00 a
AIT04
500 -2.60d 16.93 fgh -47.30 ¢
1,000 -1.30d 67.73 cd -29.73 ¢
2,000 6.49d 65.82 cd 12.65b
4,000 1.30d 72.24 bed 21.74 b
wnsnARIULAL : Uszeen
500 390d -2.03 hi 85.75 a
1,000 4545 ¢ 34.82 ef 88.08 a
2,000 74.03 ab 86.91 abc 98.89 a
4,000 83.12 a 100.00 a 100.00 a
WNFIANIULAT : AT
500 -1.30d -11.821 -38.45 ¢
1,000 -1.30d 9.91fghi -53.56 ¢
2,000 0.00d 48.41de -29.85 ¢
4,000 0.00d 62.52cd 23.10b
UNFMAMULAS : 152097 : A1TR4
500 390d -4.19hi 38.33b
1,000 12.99d 32.91efg 86.00 a
2,000 7792 a 84.37abc 95.58 a
4,000 9221 a 98.35ab 97.05a
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M1519% 2.3.2 LAAIHAVBIHAAN N AIUAN TFHFINWNFNANUIAIRONTIONLAZ AT

a a Q'I =)
L%iml@ﬂi@%@ﬂﬂlﬂ

Jd < du o a a
sﬂasmuﬂﬂ‘ummidammzmsmﬁymﬂﬂ

AT (ppm) M3390n ANNEMAY  ANNENTID
(%) (%) (%)
WNFIARIULAT
500 0.00 ¢ -35.42 gh 1.07 fghij
1,000 125¢ -28.62 gh -5.13 ghijk
2,000 1.25¢ -20.41 fgh 17.95 defgh
4,000 6.25¢ -27.65 fgh 13.89 efghi
Yszean
500 1.25¢ 58.66 ¢ 41.24 ef
1,000 3.75¢ 85.16 ab 62.82 abc
2,000 5.00c 90.55 ab 74.36 abc
4,000 78.75 a 100.00 a 100.00 a
AIT04
500 125 ¢ 2871 gh -39.74 jk
1,000 2.50 ¢ 2111 fgh 6.62 efghi
2,000 125¢ -27.83 fgh 9.83 efghi
4,000 3.75¢ -20.41 fgh 1.07 fahij
wWnsnARIULAL : Uszeen
500 1.25¢ 24.56 ¢ -12.39 hijk
1,000 0.00 ¢ 31.10 de 11.97 efghi
2,000 1.25¢ 71.82 be 47.86 cde
4,000 30.00 b 97.97 ab 95.30 ab
WNFIAMULAT : AT
500 0.00 ¢ -18.82 fgh -44 .87 k
1,000 0.00 ¢ -8.13 fg -21.79 hijk
2,000 2.50c¢ -27.39 fgh 4.06 fghi
4,000 2.50¢ -2.92 fg 9.69 efghi
WNFMAMNULAS : 52098 : ATR4
500 0.00 ¢ -1.94 f -26.71 ijk
1,000 3.75¢ 30.92 de -4.70 ghijk
2,000 0.00 ¢ 51.15cd 33.12 cdefg
4,000 7.50 ¢ 85.07 ab 57.69 bed
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ﬂ1§‘nﬂﬁﬂﬁﬁ 2.4 ﬁﬂ]&l1Na“U'ENﬂ1§15191)91'0@]ﬂﬂ!°'Iﬂﬂ’J‘]Jf’]‘jJ’JGIfWAGIfﬂ”IﬂVf!VI‘ﬁ%W]fs‘I)"IH!LﬂQ ﬂ@u?“lfﬁ“lﬁ@ﬂ
(Pre-emergence)
ad
IBNIINAADI

NITINUAUNITNAAD

MURUMINAAOILY Completely Randomized Design (CRD) 4 replication 19051613
= o @ 4 =\ 3’ v @ a = =\
PONONEMINY 2.5, 5, 10 A 20 NSUEITOONONT/MT 1T Tastihnawiulslseumey
A a A Y v v
(control) WENATDU 2 FUAND UAIVIIUN LUALDIN

= a o 4
NITIATIUNAANUN
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o ay Y 9 a ~ g ) °
i luynsnaniuues e Inuangauvigil 45 esraied Wunal 72 ¥ 1ug 1y

Q

[ Y v
WNFWANUUAINOVUHILZ NN ANARIBIONIUDA VINTUTLIHOIONIUDADDNAIYIAT DTN

HYYINIA (vacuum rotary evaporator) 9 ldasananey (crude ethanol extract) YD N¥DNU

U 9 9

) [ I~ a [ 4 o 1 [ dy
ansananeuuulsgliunaaduy Taslidns1aIuaall crude ethanol extract 30%, tween 80

0.625%, NP-40 3.125%, coconut diethanolamide 25%, ethanol 15% LiQg 11 26.25%

@ 4

NINATDLHAAN YN

o A a A Y v A a Y
Nin13dgnity 2 viia A MY191IUN uag 63W adlunszarawaIaAnVIIAIdURIY
4 a Iy 1 [ [ 1 a a 1
AUINEN 9.5 udas Taeldausiunaniuniie lusasiaiu 1:1 J5unasalsnag) ldaslu
A a Y q v Y o 3 A
N300 Yszuna 2/3 ¥eanszad tagiavin Inisey uaninwaansnadeulgnaslunszaia
ya A v a gj Y = ] A o 4 o A a
pazlgauinau Inaunun 12 suamas saih iy SanusdafsusinIuguIsnsnuNsa
Y
MULAIBATIANAIHLNINAADT Taelons1ms 151 160 aas/15 vasnndnwueasudd 24
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%7139 3@ Tuaz 1 A5 Mimsooutenelsnadeueiy 7 1 limasauisnaaeunivuia
AN ANeU 5 AU/NTZON
L=
M3tunnEa
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o o ¥ Y 9 v ad aa A o o
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Y v 1
- vmhwinudsdaumileauvesngndiun tazaIRnaInlgn 28 Tu ouNgungl
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Mansyau Tavod
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HaRDNTIDNVBLNAAENTIIUN MIlFHAaspainuauIFNYIInYNENARULAa Y
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M3 IraasusinuguIrinnynsnaniuuasliuds 3 Ju nuawisadudinssenves
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M1919N 2.5.1 naaulosIsUAn WY UNHVYOINFNAT DL HANVINRAANUNAANUNAIUANITWY

ay Y
ANUNTHIANTULAN 14 IU

ANNVNIY anuiluiiv (%)
(ppm) w1 Tuhns Jun 5 N7 w14 Tun2l
9
91IUN
10,000 10.00d 10.00c¢ 0.00d 0.00 ¢ 0.00 ¢ 0.00b
20,000 40.00c 42.50b 42.50 ¢ 47.50b 27.50b 0.00b
40,000 60.00b 70.00 a 70.00 b 57.50b 45.00b 5.00b
80,000 70.00a 75.00 a 82.50a 87.50a 87.50a 82.50 a
A
10,000 10.00c 0.00d 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
20,000 10.00c  10.00 ¢ 7.50 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢
40,000 60.00b 60.00b 60.00 b 40.00 b 32.50b  25.00b
80,000 77.50a 90.00 a 90.00 a 90.00 a 90.00 a 90.00 a

ARaeNMNAeE NI T UAULEAI 1A LANANAUNIEDA (p=0.05) 1AAT

a g 4
N1 HAURAY IAY Turkey’s Studentized Range Test
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ANNAINAIUAIE N Y TN UAULAAIIN JUTANVUANAIIAUNIADA (p=0.05) I1NAT

a g 4
UATIZHANUNAY IAY Turkey’s Studentized Range Test
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ANRAINA AT N Y TN o UAULAAII JUTANUUANAIIAUNIADA (=0.05) D1NAT

a d {
WATIEHANUNAY IAY Turkey’s Studentized Range Test
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o a I Y an a oy o [ 1 A ~ A
ﬂi‘]J“]JilIW]iGh’iulﬂ EGGIGIE] Iﬂﬁlﬂﬁl@muWﬂﬁu IANTNITAANAULLTINAIINYIINAU 560 ‘LHI'H

v
g ]

AT (Maity ez al. 2009) 911 dald lldnamanududuveweu lsios luaa
Taoldgns X = (Y +0.019)/0.0027
Tasfmuali X = anududuveaen lydos luaa

Y = MMsganauLed

uaJ} o 1 Yy 9 4 o a 4
ﬁ]Tﬂu‘L!‘LlWﬂ1ﬂ’NJJLGIHJSIJHSU@QL@HLIGMJ@%]I?JLEIﬁ X) ll‘ﬂf’nl!’Jﬂ!ﬁTﬂ%ﬂiﬁﬁUf’NL@u]l“]ﬁJ@g

luraer Taoldgas

XxV

nanssueu leies luae (umol/min/g (FW)) =
T x g (FW) x M (maltose) x 0.125
fvualy X = ANuNtuvedns luae
v =dsmasgaie
T = a1l lumsiy
g (FW) = dwinvoada

M (maltose) = 470 1N1ANAUDI maltose (342.31)

o a 4
ﬂ'li‘]JUﬁﬂWﬁ UHAZNITAATICHHANTTINAADN

o 2 9 o 9 a 4 a 4
Rinstuindoya uazihdeyaninssuveuoulaos luad u1dmsizriany
nlsdsrunwadd vazlseueunnunana19vesn1nas 1ne3s Turkey’s Studentized Range

A o A o -4
Test NTEAUANULEDUU 95 Ll]'t’]il“lfl!@]

NaNSNAADY
a a a ] 4 1 ] 3 a
NDNT1IUN HaNINAToUUTZANTNINUDINAAN U NHSI Aon15dUHInINT I
4 { [
ou laioz laavesnandiaun Aszauanududu 500, 1000, 2000, 4000 tag 8000 ppm VDT
#1500N9NT NI2e2IA1 12, 24 LAz 48 ¥ U8 WUNMINATEUNITZEzIa1 12 ¥ 119 52AD
¥ Y Sl A L4 1 o ad A A Yy v
ALY 500 ppm HAnanssueu latieg laaninuismsniuay vagiiiomuaud LY
y 2 A A P < Y
Y9913 1A gIUN 1000-8000 ppm Harnvnssuen lades luaalumaangidnunanasaiy
Yy v A 2 A aa e ] Y 9 Y
anududuvesdsgevu Aelinvnssueu lados lualumdanghdiun Wi 2.63, 2.12,
o w 1A 4 < {
1.69 1ag 1.34 pmol/min/g(FW) muadey ananssuen lades luaaveoundanaidhaun A
o Yy 9 =\ 1 Aaa A I~ ~ v Aad
FLAUANNITNUY 4000 1AL 8000 ppm HANUUANANNNADANDI/TsUNEUAUITATAIVAY
d‘! A I~ o & g =\ v o A
waziipmuszezna lumsnaaeuiiu 24 $2 Ty Faduldlunuamafenudunszeznal 12

o A @ ) A 1A 4 < Yy 9
¥ 109 NUNNTLAVANUTNTY 500 ppm 3Jﬂmfnﬂssmau"lmuaz"lmaﬁ“lumaﬂmunmnuﬂqq
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S 1A

1A 1 [ % { 4
N1135M3nuaN BANNINY 482  pmol/min/g(FW) Tuvmziganiruguiininanssuon lasl
oz luaaniiny 437  pmol/min/g(FW) 11HANnuana19an19a0a uailoiya NN uve

a o o Y dg’ 3 1A 4 =
nannmal NHST 1dgetuilu 1000-8000 ppm wunanssuen laioz luadiaianasaiuaim

v ' 4 1 '
Wt uvo s MNNgITY A UMY 4.17, 4.09, 3.48 uaz 2.89 umol/min/g(FW) daufl

) 1 a 4 A g = v @ A
sreznan 48 $11ue manunanssueu lates luaaiianduldluuuimaderdudunisy

d‘ q‘/ 1 d' [ Yy 9 A 1A 4
nagouNsrezIan 24 $1139 WuNNTTAUANMINIU 500 ppm Harnanssuen laiey luaa
<3 1A 1 [ 1
Tudanand1unganIIsnmsaiugy AuNAY 9.52 umol/min/g(FW) Tuame Nganruguil
A 4 U Y 1 1 Aaa 4
anangsueu ledes luaalianiny 9.49 umol/min/g(FW) lulaNuuana1an19ada taziile
A v v A o @ vy 2 g " A ¢
minaNududuvoswannuyi NHST 1Wgadiwilu 1000-8000 ppm wunanssuvoon lail oz
] v 4 1

luaafisanasmuanududuvesarsiiingsiu aliauminy 8.08, 6.81, 538 uay 4.39

umol/min/g(FW) Mua1au n31ui 4.2.1)

v Y
- HAUIUTIUD
2
E 10.00 _ a +C0ntt‘0]
L=l a
=
E 800 - a —a— 500
o
E 6.00 — B ——1000
oo c
= 400 - o} ——2000
c
=
= 2.00 - gc b —o—4000
g e
£ 0.00 ¢ ——8000
=
« 12 24 48

szezna (F139)

d' Aa o o 1 o 0911 a 4 Y 9 A
5N 4.2.1 waveIwdnnus NHST aomsdudenanssueu lasdos luaavesugndnaund
o'.l 1 d' d' ] q'/ =3 [ d' Y v @
32E29a1 12, 24 1ag 48 $1 104 Anndsied lud TuaReInunauaIea19nys
[ 1 1 1 [} aa a d 4
mdpuruLaaI TUlANULA AT UNADA INMITAATITHAUR DS

Turkey’s Studentized Range Test (p=0.05)

[ Aa A a Y] 4 1 [ 09; a

Anluy wan1snaaeudszansnInuoInand sy NHSI aonsdudananssuou'la
oz luaavedn vy NaaeuNTZAUANUTNTY 500, 1000, 2000, 4000 Liaz 8000 ppm YBIAT
POAYNT N2 6, 12 Uay 24 F 1N NUNMINATEVNI=ezIa1 6 2 Tue lifiaw

' Aa A o aa A Aa 4 [~ 1w
HANANNNADALNDNUITNITAIUAY ﬂ’é]iJﬂ’i]ﬂiﬂJL@uulcﬁuﬂgulﬂlaﬁ1ULuaﬂWﬂIﬂlM NNY 7.58,
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o W 1 1A 4
6.95, 7.07, 6.82 11z 6.93 umol/min/g(FW) Mmud1ay vsizAganlunuiinnanssueu laiog lu
3 o " W & A g o
aEveuNandn TvnIAY 7.77 pmol/min/eg(FW) iWamuszeznarlumsnaaewiu 12 42 7uq
1A 4 A d? A =1 [ [ Yy 9 = @ [
ananssueu laiez lumainadwioMeunus s AU NUIUTLASINY HATZAAAIAIUAL
a o 4 4 4 o o
WuduvoIwaniual NHSI Ngeiiu Av 8.02, 7.27, 6.78, 6.56 g 6.55 pmol/min/g(FW) A& 191

mmzﬁwmuamﬁmﬁﬂﬂiimau"l,mﬁaz'lmammmﬁ@ﬁﬂiﬂmwhf"fn 7.78 pmol/min/g(FW) &1
d' q‘/ 1 9 = [ d' q'J Aaa

Nizeznar 24 $21ue wun Wiwa ldluguamuferdunszezinar 12 ¥ Tue URINITY
o' lydes luaaa iy 8.50, 8.14, 7.93, 7.73 uag 7.64 pmol/min/g(FW) audiey Tuvazn
ganuauiiaininssueu leioz luaalinunidy 11.28 pmol/min/g(FW) IA1uanA1Na

ﬁﬂG]LZJ’OL‘].]'EEJUWIEJUﬂ‘]J’J‘ﬁﬂ”liﬂTUf]iJ (ﬂiﬁ/\l'ﬂ 422)

Ay
E 15 : 00 o +C0ntrol
:%n a —4—500
g
S 10.00 —¢—1000
g a a b
o a b
= a bb ——2000
=
€ 500 - aa b
= —8—4000
g
=
= 0.00 ——8000
[—]
1= 6 12 24

s2EZ1901 (F109)

Y
[ )

4 a [} J 1 J Y] y
5190 4.2.2 HavoIHARA W NHS) aomsdudananisuoulasioz luaavein Tuunszes
u'/ 1 d' d' 1 q'/ ~ [} d' 9 v @ =\
a1 6, 12 uaz 24 $11u3 Anndsned lud TuaRernunauaIeaIdnysloy
[ 1 1 1 [ aa a d 4
A uaaan lilanuuana et un1a0n 11nMIAATIEHAURALIUY Turkey’s

Studentized Range Test (p=0.05)

113/171



MINAaIN 4.3 MIANMINAAHUN NHSJ fomsdiuiisgasIuudumatsaay
adn
AEMInaass

NITINUAUNITNAAD

9 E4
MNWHUMITNARBIVUFUANYTH 6 NT5UITNITNAADY IFN1INAADIAZ 4 F1 AaTl HAe

v

faal NHST Tugi s fiszduanududu 500, 1000, 2000, 4000 tag 8000 ppm Tasiithnaiily
FEmsulseuney

= a o 4
mamjmiwammmgﬂuuum‘iagmmeffwffu

w3on 180N AsananeIINNNNTMAMUIAINANND NI 80 uaz TwRensoagame
y ) J o o o Yy o g Y A o o A
Tugas1dan 30:10:60 Tanvivnin awdray wauliidinu nee lanaasus NHST Neglugl sc
A = s3 2
nimsoangnd 30 1Wlesiud

= 3 A
NIIATYULUAANY

3 A Aq ¥ A Y Y o ° v A 3 Y 9
waansnadounly Ae vandun uazdn lvuaiulagiimsaaonuaana191Iun
g o Y Y ]
wazaarn lvyaiunuvue lndineeny
NsNATOU
v s A y 2 4 v oo 2 Y v v ¢
AUNAANBNATDVABUINAULAIFUN D0 1HUHIAINTEAIHNTOUVDT 1 WU 30
a = 09/' <3 Y = 1 Aa = 4 [~ a
Jh nduvawanldazidealulnssuaas idvuaaFeunan 138 (UFdw) USuiag 4
A Aaa o A 9 A A A < A g ~ 9
Haaaas i lnyumlsadianTesnyumisainuis 2 20000 sou/AH 1Wua 20 WA 1214
& qu} [ I~ 1
asazarelugdueounarladauenduniuninaznouueuNdaN¥NATOUAIUE VO IHADA
nAaed gadIsazateveuradla 1 Naaanslalurvaeanaasdvuia 10 Nadans uaziay
d < < a A aa o VoA a =\ I
msazatentl 11lesidud Usias 1 Tadaas thlduufguugil 37 essuwaiBod 1iunar 15
= o [ . . a aa Y o Y a A A
W mntuld dinitrosalicylic reagent 1 UQQANT umm”lﬂﬁmﬂunm 5 UIN WBATULNIAN
[ Y o 1 091 Y a Y a v Y A Aaa
fmuaudl vasanaasudiui lvaligauugiianas Ysuilsmas1q1a 7 Haddas Tasns

Y v 1 1 Y
@uihinau Jaainsganaundsinue1Inan 560 w1 Tuwas (Maity er al. 2009) 31n1iu1di

andala lsunamanududuveseulaios luad

NANIINARDY
Aa A a Y] 4 1 o a a
NANT1IUN HANINATOVUTZANTNINUDINAAT UK NHSI @10893 luuduiuasaay
Y 9 A o Yy v 2 a A A o Yy v
YOINIVIIUN NILAVANMANUY 4000 ppm 8035 INUITVIVDITAAUNTEAVANWUNIU 0.005
Aa A % a a [ 4 @ o a a 3‘ o I~ a
HAANTN/AAT UATHAANUN NHS]  WaNNUaos IuuIvwesaay laeutiinawiulsnis
~ ~ A o ' 3 Y 9 AN Y A s a A A
nSeuiiou nageuiszeziia 48 %1 Tue wuanwaawandIunf Idmuees Iuuluesaaull
a 4 d' A an a [ 4 [ o
nanssmeu lydoz luaduiniiga s99a901A93TNMIAIUAL HAAN M NHST HEUNUEDS Tl

FUUDITADY HASHANNUN NHST (We908191A87 DAUNITY 11.33, 9.80, 646 LA 5.46
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o w { a [ 4 [ o a a
pmol/min/g(FW) MNa1aYU MInaaeuNNannmm NHSJ Waunueaos luuIviuosaay tas
a [ I'd =) 1 =3 =1 1 [ an d' =i =1 [ o a
ARl NHSJ iNe998191A87 IANUUANANNUNIGED onlSeuneunuees IuuIue
- s 4 4

FAAULAZITMIAILAN (NT1UN 4.3.1 Lag MNN 4.3.1)

[ Aa A a [ 4 1 o a a [

An Ul Han1snaaaUlssaninnusanann i NHSJ 0803 1uUIVUAITaaUUBINn

~ [ o a a { Y] A Aa o

T NTLAVANTUTY 4000 ppm 803 INUIVIWOITAAUNTLAVANUMINTU 0.00125 Haan5u/
a a @ 4 [ o a a =1 3/ o I an = ~
A3 uazHanNUN NHSI waunuaes Iuudwueisaay lasuiiinawulisnsulseunew

A M ' 3 Y v AN Y A P’z a A aa
nageuNITezAT 24 ¥alus wudnuaana U Iaiyees luuluieisaauiinenssuy

4 d' A Aan a [ 4 [ o a
ulel oz luladuiniige 50909170ITNTAIVAY WAANNHN NHS] Hauiugos INuduiue

a a [ 4 1 1 LY}
15AQU LazHann e NHSJ 1998191087 YA UNIND 8.88, 8.00, 5.69 LA 5.47 pmol/min/g(FW)
o o { a [} 4 [} o a a a [ 4

AUAIAY NTNATDUNHAANUN NHSJ HFUN VDT INUIVIVDITAAY UASHAAN N NHST 18

1 = = 1 @ aa A = =} v o a a as
DYNIUAYI UANULANANNUNNWADA Lll@Ll]ﬁfJ‘UWlfJ‘Uﬂ‘UEli’)'iTJJufl]‘ULﬂﬂliﬁﬁullﬁz’mﬂﬁﬂ?ﬂﬂm

(N5 4.3.1 uag AN 4.3.2)

nonssuezlmaa (umol/min/g(FW))

12.00 — 11.33a
10.00 —
8.00 -

600 — —e—rinTay

5.69b
400 5A4To —a—vahd1un

200 -

0.00

Control GA NHSJ GA+NHSJ

4 a o 4 1 [ 3 o a a {
05191 4.3.1 wavewdnsaal NHST aomsdudages luudniwasaau vosnaniniun Nizes
) @ A o o 1A 4
11 48 52 119 nazAn Tuiszezinal 24 2 Tue Jasnenssueu lades Tuad
1 A A 9 v W A [ A a = 1% 1 1= 1 [
Aunasiaumeionysmilounuluiysiafeddu uaasi billnnumanaaiu

an a Jd {
NNADA NNNTAATIEHAURAIU L Turkey’s Studentized Range Test (p=0.05)
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waun Control GA 0.005 mg/L.  NHSJ 4000 ppm GA+ NHSJ

y a o 4 1 o 3 o a a Yy 9 {
ﬂ]W‘ﬁ 4.3.1 WavadINanNuN NHSJ ﬁﬁ)fﬂiﬂ‘]ﬁl\‘]?I’E]‘iilluilﬂmm‘iﬁﬁu VI YTIVIIUN “ﬁ

5282101 48 %2 114

Control GA 0.00125 mg/L. NHSJ 4000 ppm GA+ NHSJ

H a o 4 1 @ og/, o a a @ !
ﬂ'l‘Wﬁ 432 WaveIWaanal NHSJ aomsdudeges luuduiualsaad ¥enn luy Nszezian

24 %7734
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$ a [ d o v
mMInaaesii 4.4 msfnymaveswansaa NHSJ Tuzil sC aenalnmsimareisnymasinuay
malu
ad
IEMInaasg

NITINUAUNITNAADN

1 4 an a oy [ Y
INHAUNITNAQDILVUTNTNY TN 17 ITNUITNITNADDI 'J%ﬂ'li‘i/lﬂﬁ@\?ﬁ% 4 %1 ﬂ\‘iﬁ
P a o @ ad o Y 9
sroznalumsuaranna NHSJ Tugi SC 1, 15, 30 tag 60 W1 NszauANMINTY 2.5, 5, 10,
a a o & a aa 3’ v & an
Uag 20 YaanIy g1I0NHNT/NaaaNT I@Elflu'lﬂﬁu!ﬂu')‘ﬁﬂWiﬂTUﬂll

= a o 4
Lmsmmiwammmgﬂuuummxmm%’n%’u

=~ 9 [ a gy [ =) = a o
w3 18010 ATANAneIINNNNTHANUUAINANAD NIU 80 uaz TyRonsoatame
o ' J o o w Y Y o Y A o A
Tugas1dau 30 : 10 : 60 Tagiwitin awdray wanlidinu fvz Idwdadual NHSI oglugl
o = 73 7
SC NHeI0NgNT 30 1losIHUA

= =
NMIATIUNINATD U

2 o A A A Y v v A A Y g J
WARITNENATOU 2 BUA AD HYIVIIUN UASDIN IATINHTYIVIIUN Iﬂﬂll%&uﬁﬂiuu’]
) v 9 9 I o ) o B o Aw A 9
qe01aUIU 24 G]f’)IlN Hon vV uNa 48 GH'JT?JQ gmsumaannvalasnalenszay
A o v @ <] qﬂj} 1 3 o a = J
NIMYNDNIANINITNNAIVBDILUAR mﬂuuLLGD’L‘JJaﬂ0?1Wﬂlumiaxmﬂmmﬂﬂﬂﬂaﬂ%ﬂ I
Yy 9 S 2 4 A A o ] ay A A dAAa o I A FY <

WY 1 1osisua wiu 20 WIn PNBMINITHNUTDIAUNTINAANTNULNAA LUBATULIATANNLINAA

9 oy cﬂj [ 3 o a oal 1 9 M ) <3 Y 9
AIYUITTDIA 2-3 AT LLGD'UJaﬂﬂﬂwﬂluuTﬁgﬂWﬂuqu@ﬂqﬁuﬂﬂ 12 GI)"JI?JQ HANAAHYIVIIUNLAL

[

= Y Aa Y ] 4 a = I
onnmson gnlunszonnara@nunadudugudnais 9 wuawas Taslinneiuiag
< 4 a o [
gn nszn1eaz 20 waa ieduisnadoniiniugalszuin 20 iwudas nieud1msuns
nAaoL
MsNAgel
° I\ a o Y 9 U A ]
MmsnaaeTasnmsusraadmal NHSI Tugil SC vighdunuazaad na lnnisidn
o ~ T A o 4 A A
Manenasinuaznaly 9 szeznanlumsusnaaduy NHSI Tugd SC 1, 15,30 uag 60 w1 0
@ A a o X a aa g} v & a
sEAUAMMTNTY 2.5, 5, 10, uaz 20 Haansy @1seengni/danans lasliindwiuitns
AR

maﬁuﬁﬂwa Lmzmﬁmiwﬁwamﬁmam

[

v ' v Y
JAdnI1MITOAVBININATOU NTzezIa 1,3, 5 uag 7 U uaz¥uimunaaliimiin
Y A o A [ o 9 A 9 a 4 ana
uravesirnadon luiui 7 vasmsnadon ihdeyai 1a wimszrianuulslsiuneana
wazilFoumeunnuana19vosnnae 1aeds Turkey’s Studentized Range Test NIZAUAIY
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NAN1SNANDY
Yy 9 = o v A a o 4

HaNY1IUN NMIANYINA lnMsiiatelsnyvesNansuat NHSI n1asintaznialy
' v o S o S oy 9 9 A o 9y v
ailosiFuanITon hrinaa HaziMIinUiaUeIna191IUN NIzAUANANTY 2.5, 5, 10

A a o = A aa I =\ = 091 o I
1az 20 4aansu (a1seengnd)/laaans tuszezial 1, 15, 30 wag 60 W19 laeiiinawiy
as =l =1 [ < 3 4 Yy 9 A [ o
wmslTeuiey Jalesisuanisseaveanandun NTzezia 1,3, 5 uaz 7 U uazH
v Y v
Wnidnaaiminuiavesiisnadey 1uSun 7 wdinIsnadey WUIIWAAST U9 NHST i)
Uszansamlumsiiareniannvesraninunldanimily Aszduanududu 20 Jaansu

= A aa [y 3 9 J 2 ¢ A =\

(@1500ngn)/Aanans awsadudinsseald 100 wesidud Nszeziat 15, 30 uag 60 UIA

A = S I 4 [ g// T w =\ g‘ @ (;y ] Y [
TuvasnganrvaguilesiFuamsdudainissoaninu 0 waziihniinaativilnudaninuy
1449 uag 2.02 N5 HanuuanaenunwadaionSeumeunuisnsaiugy (a15197 4.4.1)

(MNN 4.4.1-4.4.4)

v A o @ a o J 1
DIW %1ﬂﬂTiﬁﬂ‘H1ﬂaul,ﬂﬂ15‘1/nﬁ1fj’3515ﬁ515"llﬂ\1Wﬁ@]i‘lm"lﬂ NHSJ 1/]1\131ﬂllﬁ$‘1/]1\111j 23

Y

J J :’ o o o U A A Y
Lﬂ@il“b’uﬁﬂ'ﬁiﬂﬂ IR UNTA Llagu'lwuﬂllﬁ!\iellﬂ\?ﬂjw ﬁigﬂﬂﬂj’ull%ll%}u 2.5, 5, 10 1ag 20
A a o & A aa < ~ = :} U & an
yaanaiy (ﬁ'liﬂf]ﬂi]ﬂ‘ﬁ)/uﬁaa@i lﬂujgﬂglja'l 1, 15, 30 1ag 60 UIN Iﬂﬂllu'lﬂaulﬂu')ﬁﬂ'ﬁ
~ ~ o 73 7 v A A o ¢ 3w o w
Lﬂiﬂﬂlﬂﬂﬂ jﬂlﬂailcﬁuﬁﬂ'ﬁi@ﬂm@\iﬂjw NIz 1, 3, 5482 7 U UAZBIUINUNTAUIUN
Y A v A @ 1 a o 4 ~ Aa a °
HANUOINYNA OV Glu')u‘]/] 7 RANNTNATDU WUIHANNUN NHST Nﬂigﬁﬂ'ﬁﬂ’lwcluﬂ'ﬁﬂ’la'lﬂ
U Ay YA o & v Ay Y s3I Y
‘1/]'135']ﬂ5u@\1f]7]w]1ﬂﬂﬂ3']‘1/nqslu ﬁ"liJ’liﬂfJL]JfJQﬂ']iﬁ@ﬂm@\iﬂjwulﬂ 100 Lﬂ@jlcﬁu@ Gl,uuﬂﬁgﬂllﬂ:]'lll
y 9 a o J A A ' a o J =~ = =
FINUHUDINAANUN NHST Nnaaoad ‘V]Nﬂ’]ill(’]fsl,uwaﬁﬂmmu']u 60 UIN Gl,uellmgclfqufﬂﬂ'}ﬂﬂllll
< 3 4 [ osj [ 091 o g/ Y] 9 o Y
1WosIFUANITIVIINITTOANIND 0 Llagﬁu']ﬁuﬂﬁﬂuqﬁUﬂ!lﬁqm@\jﬂja!‘ﬂqﬂU 19.54 uag 2.93
v A ' o aa A = ~ v amn A A
[LRRN 1]?]'31“llﬂﬂ@'mﬂuﬂ’]\iﬁﬂﬂlualﬂﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬁﬂﬁlﬁﬂ'l‘llﬂll (M1TN1NN 4.4.2) (DINN 4.4.5-

4.4.9)

118/171



[LT/611

(§0°0=d) 150 dBuLY POzHUIPMS S ANNL RU] K ALLUILELULLE YEIDLUMUBLBUBIINLLU(LIE] LLDBRITHUMGLUIEHUGL BRLBILLBULHULRYIMILIEUI] FoURL]ILY

)

P9T0F 190 PCTLF IV 05°69 STY9  SLY6 SLY P0O0°0 F00°0 PO0O'0OF00'0 0000l  ST68 00y 000 0¢
PISY'0F 060 POI9CF 1S9 0009 0009 0S¥S (VS % P00°0 F00°0 POO'OF 000 00001  SLYL  ST6¢E SL'6 01
QB8LOFC6'T  QRO6TFE8El  0SH SLY SLy 000 POS’0°0 F 020 POTI'EFSHT 0006  00Sy  SL'6T 000 S B0
©99'0 F 26’1 e60'y F ITHI 000 000 000 000 99T 0F IL0 OTITFILS  SLVY9  0S6v  ST6E 000 ST
POSEOF 160  PIII'TFSSY9  SLYS 0569 STH6 0001 P000 ¥ 000 POO'OF 000 0000l  SL¥9  SL'6S 000 0T
POSF'OF Ol PIISTFICL  0S6V  SLYS  SLYY  00°SI P00'0 ¥ 000 POO'OF 000 0000l 0S¥L  0S+9 000 01
QeSOFI6'T  QRIOEFESEl  0OSH 00°S 0S'v 000 PO60°0 F TH'0 POLOTFI0E ST6L  SL'69  0SYT 000 S B Ot
©6L'0F TTT ©90'S F8I'H1 000 000 000 000 9LTOF TR0 O08€ T FL8'S 0565  SL6S  00SE 000 ST
09LE0F ITT 9990'CT ¥ 69°8 000  0S6F 0568 00°0 P00°0 F00°0 POO'OF 000 0000l  STYL STY9 00°0 0¢
98y 0 F ¢E'1L 9919 T F 8¥'6 0sveE  000F  STPE 000 PICI'0OF 910 POE] T F €80 STH6 00°59 SLY9 00°0 01
98GO F I¥'1 qESEF LI'OL  SL'6T  0S'6C  ST6C 000 P3L0°0 F8€0 PLTEFRTT STV 0s'6€  STYY 00°0 S HiLst
Qe C90FC6'l  qep8'¢ F €8¢l oSy SL'Y 000 000 20T0F 160 Q6L CFTS9  00°SS 00'0€  00°0¢ 0s'v 4
PI9%°0 F 18°0 P99 CF €8°¢ SL'6S §T6S  000¢ 000 PICO0OFII°0 PILY'YF 080 0St6 0s¥S  0s6l 00°0 0¢
209970 F CI'L 9969°CTF LO'S STvy  ST¥r  0S°6C 00°0 P3S0'0F LTO PO6ESF YT SL68 STve  SL6C 00°0 01
qecs o F 8’1l qQeyleF el 05°6 0S¥l SL61 00°0 OIT'0F TS0 9TEFO69C  0STL SL'6E  SLYE 00°0 S e
BRSO FCI'C BLEEFCEYI 000 000 00°0 00°0 qQegc'0F CL'1 QII'9FSETT  SLYI 000 00°0 00°0 ¢e
QegE0F 66'l  QRII'TFILEL 00 00°S 00°S 000 eSH'0F20°C BYL'TF 61 0070 000 000 000 rm_v nbneuvl
(rey) (rtey) L S € I (reey) (reey) L S € [
(Juuy/Sur) LI1LLU
BUTTURILI BBUHMLIL (UWHE) BRLLLUBRMBYHEILE[L BUTTURIALEL BRUHLMLIL (UWHE) BRLELUBRIMBYHLILC[L '
£ £ : £ s « : £ FUMEAIIELED  H|LBET
MbLUMNEBBUELY ULEBLUMELBULELLUY

3\@Z.&$r@2wwwmuaﬂﬂ;—w;\@—ﬁrm@;\@wm_w\m cﬁﬁr\@r\ﬁxv@_ﬂw:ﬁzgn@: ULEPLULAMSERLBLUELUUT BURY _.mEZ._u_bE\mamz v’y WBLELY



[L1/0C1

(S0°0=d) 1531 a5ury paznUSPMS S AN BY| UALLUILLLUULE wmu?;.ﬁcZ_KE_%En@m.;i@@c::m:@mEmmcm&wow;&w:mgwﬁ;m@a:%@wwwm:_@
P00°0 F00°0 POO'OF 000 0000I 0S¥6  0S6L 000 P00'0 F00°0 PO0O'0F00°0 00°00I 00001 ST¥6 00°SI 0¢
9800 F0€°0 QELOFSOT 0568 SLYL §T'69 000 P00°0 F00°0 PO0O'0F00°0 00°00I 00001 SLvF 0001 0l
qQegS'0F0S'C  9e80FFS99T  SL¥T  ST6 000 000 P00'0 F 000 POO'OF 000 0000l SL¥8 0S¥ 000 S B0
€090 F €6'C BIZYF¥S61 000 000 000 000 P00'0F 000 POO'OF 000 0000l SL¥9 000 000 4
P00'0 ¥ 000 POO'0OF 000 00001 STYL 00Sy 000 P000 F 000 POO'OF 000 0000l 00001 0SVL SLY 0T
qIFOFEIT  99€6TF6801  STHF  0S6€ 0561 000 P00'0F 000 POO'OF 000 00001 0S¥L STHE 0S¥ 01
QRESTOF ST qeeL'€F89°LL 056 STy 000 000 961°0F TE0 9L9°0F01'C ST68  STY9  ST6L 000 S B Ot
BCL0TF €6'C BRISFHS61 000 000 000 000 POLEOF 6T POISTF16L  0S6S SL6E 000 000 4
°96T0FC9'l  948I'TF6LOl  SLWy  STYE  STYT 000 2%0'0 F 650 2TO'TF06°E 0008  ST6S 000€ 000 0T
99LE0F LOT qELTFTREl  ST6T  SLYT 0001 00°0 PICTOF8I'L POCL T F98°L SL'6S STyy  0S56C 000 01
qQegs0F IS°C qQeco'c F0L91  0SvI STy 00°0 00°0 PILT'OF ¥9°1 PILTTF 6801 STvy  0Sv¥C SL61 00°0 S HiLst
BOG0FE6'C BO6'CF VS 61 00°0 00°0 00°0 00°0 296C°0 F99°C 86T F 69°L1 05’6 §T6 00°0 000 4
PI8E0FTI'1 PIBLTFP]OI 0S¥y  STvy  SLPC 00°0 PILT'OF8F'1 PYTEFT86 SLey  ST6E  STYC 000 0¢
996£°0 F0C'C MqIZTFSOVI  00ST  000C  STVI 00°0 GYI'0F €6'1 9989y F S8°CI STrE STyl 056 000 01
B0 F I8°C BT CFIL'S8I STy S oSy 00°0 BYC0F 96'C BSHP EF 1961 000 000 00°0 000 S .
BTS0F C6'C BOO'EF S 61 000 00°0 00°0 00°0 BIC'0F €8'C BZCY FSE61 000 000 000 000 4
QeOE’0 F 8L'T BETTF IS8T 00°S 00°S 00°S 000 eSE0F €6'C eLTF $S61 000 000 000 000 ram nbneuvl
(rey) (rtey) L S € I (reey) (reey) L S € I
(qu/Sw)  GiiLELy

BUTTURILI BBULULIL (UWHE) BRLELUBRMBVHGILC[L BUITURILR BRUHLMLIL (UWHE) BRLELUBRIMBYHLILC[L '

£ £ : s £ : £ FUMEAIIELED  H|LBET

MbLUMNEBBUELY ULEBLUMELBULELLUY

0cl

MUBLBULBLIZRZEZBITILMENIMELL Y
n L ® 6

<EW MLURCRIT] PLUWZLTT ULEBLUWAMABLRLBLILELUU] BUBY _.mEthE\mamz TPy WBLELY



NINTIN

Control c 10 Control 2.5 10 20 mg ai. /ml

' A ¢ a o J {
Mui 4.4.1 nalamsianedrisvnadnunmenauazmaly Mnraasast NHST 1inw

Y 9 A o o A
YUV ULAL TSILINNA NI (IUN 1)

121/171



NINTIN

Control 2.5 10 Control c 20 mg ai. /ml

' M ¢ a o J {
Ml 4.4.2 na lnmshaeisisrgdaunniesin waznely mneaadust NHSI in01u

Y 9 A o o A
YUV ULAL TSISININA NI (IUN 3)

122/171



NINTIN

Control c 10 20 Control 2.5 10 20 mg ai. /ml

' M 4 a o J {
Mni 4.4.3 na lnmsianedriavaidunmenn vagmely neaasaet NHST 1inw

Y 9 A o o A
YUV ULAL TSISININA WA (IUN 5)

123/171



NINTIN NN

Control 2.5 10 Control 2.5 10 20 mg ai. /ml

' M ¢ a o 4 1
Mni 4.4.4 nalamsiaeirisnandnunnesn vaznely vinedasael NHST #in0w

Y 9 A o o A
YUV ULAL TSISINNA WO (AUN 7)

124/171



NINTIN

Control 2.5 Control

a o o A o~ A o A Y v
NNN 4.4.5 ﬂﬁ]lﬂﬂ'li1/]1611EJ'JGI$WGHE‘I']W‘V'INS'Iﬂ LLE]%T]'NTU NNAANUN NHSJ NANULUNUU

A1 o oA
HAZIZYSININANNU (IUN 1)

125/171



NINTIN

Control . Control

a o o A oA A o = Y v
NNN 4.4.6 ﬂahlﬂﬂﬁT]'Iaw')GHWGIiﬂ')WVINi'Iﬂ LLE]%‘V]'NTU NANAANUN NHSJ NANULUNUU

A1 o o A
HAZIZYSININANNU (IUN 3)

126/171



NINTIN

Control . Control 2.5

a o o A o~ A o = Y v
NNN 4.4.7 ﬂahlﬂﬂﬁT]'IE‘]W'JGHWGB’CI']WVINTIﬂ LLE]%T]'NTU NNAANUN NHSJ NANULUNUU

T AV
HAZIZYSININANNU (IUN 5)

127/171



NINTIN

Control . 10 Control

a o o A oA A o = Y v
NNN 4.4.8 ﬂahlﬂﬂﬁ1/]1618')GI$WGI$€1')W‘1/'IN§'Iﬂ LLE]%‘V]'NTU NANAANUN NHSJ NANULUNUU

A1 o o A
HAZIZYSININANNU (IUN 7)

128/171



4 Q‘{ o v 4 {
ﬂ1§‘nﬂflf’)ﬂﬁ 4.5 mmiaﬂﬁauwﬁmmmﬂumsmmmwmmaauaxﬂmﬂﬁﬂuuﬂmmﬁu
N'”Iu“]J@QLﬁ’OinJL‘Ui U (permeable membrane)
ax
AN

DITITUAUNITNAAD

1 4 an a g} [ Y ]
INUAUNITNAADILVUFTNANY T 5 NTTNUITNITNAADN ’J%ﬂ'l‘ﬂ/lﬂﬁ’f]\iﬁg | @Nﬁ L1

[

A a o < < A A Yy 9
i1ﬂW%ﬂﬂﬁ@U1uﬁ1§Waﬂﬂm"ﬂ NHSJ Glugﬂ SC Lﬂunm 1 UIN NIgAUANULUNVUY 2.5, 5, 10,

v
[

A a o & a aa ~ :‘ I a
1Hag 20 Yaansu a1509nfNi/uanans Iﬂfli]u'lﬂﬁulﬂu')%ﬂ'liﬂ')ﬂﬂu

= A o Y 9
LmEmmiwammmgﬂgmumiazmﬂmmu

w300 14010 AIANANEIVIINYNTIANUUAIHANAD NIU 80 Ay TwReus0a

o o : A o w Y Y o & Y a o @ A
G])'aw\lﬁ El,u’f]@]i’lﬁ'gu 30:10:60 I@ﬂu’lﬁuﬂ ATUATAD WﬁiJGlWLGU'IﬂU ﬂﬂ$hlﬂwaﬁﬂm°’ﬂ NHSJ nog

Y

Tuzi sc #liensoongns 30 nlesidud

MINSIUNBNATDU

< Yy 9 v A ay A 9 A~ Y o
MIzaana I uALaz iR lunTZoUIe 6 U ileduiiriiong 20 Ju Kims

a o o a { 4 A =~ A
treated #1IHAANUNAIMAT NI NN INOANHINANTIVVDIA1TODNONTIINNNFHIANTY
A 1 ~ = = Y A v dy I A 09/1
HAYNINaADNTZUIUMIN AT Tz FuAlia1eg meluduiydsae 1UT nuluiNynageuia
A o Yo @ o 4 Y 3 o A YA
dosytanasnnlasuans 1, 3, 5, 10, uaz 15 Ju uazihndeldazoin nmiudaluieslis
< g o g ~ A 0
viaantszana 0.5 sy, wylwinawiunai 10, 30 waz 60 W AsRIMNTFERN 1

Y v '
arsazanelwiinau lSammssi Inihdrenses Conductivity meter

NINATDU

A a [ 4 d'd 1 o A d'dd'
monwannan NHSJ GI,‘LIETJ SC 1’]1!NZW]’E]f‘laUlﬂﬂﬁTﬂﬁ”I‘c’JWG]S“VIﬂﬁfJ‘]J“VINTIﬂVIﬂﬂ f

1A = @ Y 9 U A A [ Y 9 !
LLﬁZi%fJ%L’JaWGluﬂTiLLGH A9 1 UIN NATDUNUHUIVIIUNLASDIN NTEAVANULVNUVUAN 9
@ 1% 1T A o 4 @
JTYLA 1, 3, SuUaY 73U NaNNITUTNAAN N NHSJ Glugﬂ SC ﬂWQﬁWﬂﬂiJﬁﬂﬁ/]ﬂﬁ’f)‘U
g o Y 9 S oag Y ¢ a o
mﬂuum@11umaqwtgwnummzmmﬂmmam mmmﬁumuﬁuﬂﬂmq 0.6 HUALUNT Iﬂﬂ@]ﬂ

v Y 1
udumanaesaas v 13 1o lalunasanaaesving 15 daaans uazldiinauaslyl s

ra—-}

Y A

a aa ) 1 { A I a
Haaaas W lidunguugl 40 osruwaiGoe (una 30 Wi wazdugungil 100 098
= 3 P & o Y o o 2 A
e Wunal 15 win niniuih linseseimnesn udnirhlfemanuadesninveude
J 4 [ o I ad o

Fumusunnmaaisaromiosiaaimsi i fuasaaulaunin Neayila ez al. (2009)

hmanuEdes e ute LT UINA IAMMATTHANUER YT NNV 1D
HumwsuTaoldgas (Ngayila e al. 2009)

membrane stability index = [1-(C1/C2)]x 100

]
=1

Taoiiuali c1 fo lunAuiguvgil 40 osruvaiFod

Y A

A A A =
C2 o Glﬂﬂ@lﬂﬂqmﬁﬂuﬂ 100 DAL ALY

129/171



% a J
ﬂTi“UL!ﬁﬂWﬁ UHAZNITAATICHHANTTINAADN

o % o 1 N a 4
Mimstiuiindeya nazihdeyaainNuddes NNV UTORUNLTY MIAATIZH
anuulsdsiuneana nazlSeuneuanuuananuesaunas 1ne3s Turkey’s Studentized

~ o A o 3 ¢
Range Test NIEAUANUIFDUU 95 L‘]Jf)'il“]fu@]

NaNINAADY
Y v = A o 2 ' a A 9
NENU1IUN  INMIANYINAVOINAANMUHN NHSI A0AINIADeTNINYDIUTO UL
] a @ 4 { [Y]
wsulasmsurnszonasnynadoulundasust NHSI 11u 1 U nagounizduniIg

4 i1
LGIBJ)M%}H 2.5,5,10 LA 20 HAANTN (H1509NHND)/NDAaNT ’JﬂWfﬂﬂ’J"IiJLﬁﬁEJiﬂTWﬂJ@QLﬁ@ﬁ?JLJJ‘JJ

@ I~ @ :’ o I a
wsunasnnnageudinunat 1, 3, 5 uaz 7 T Tagldhnawduimsaiugy Wy a

o ' a o 4
ABLAMNADITAINVOUTOHNVIDTUVDING 1T 1IUNAADT ATUANMTUTUYDINAAN DI

= 1 A

1 ' P4 H 1 4
NHSJ ﬁmw’ﬁu uazaﬂamm53ﬂznaﬂumﬁ@wamwﬁuﬁw UANUUANANAUNTDA 13

~ [=) W a :II 1 5 a a 4 Q( a an
Lﬂiﬁl’ﬂﬂﬂﬂ’ﬂﬂﬂﬂ]%ﬂ1iﬂ’)“ﬂﬂh mummummvffwﬁ}u 5-20 4aanIy (§1390NYNT)/Ua0aNT

v
v A

@ [ [ ! Al oA 4 Y 9
AUN 3, 5 HaE 7 IUUDINITIAND uamuﬁ 7 11mmummmﬁEJimwmmﬁm{ilmummuuaﬂ

' Yy 9 A I I 4 A Al oA
NHAAVDIAASANNVNUU A 42.43, 41.71 1Lag 39.15 Lﬂﬁ]il%u@] “lummzmmmqumwu

q

)

A A 9 W P-4 A
ﬂ’ﬂm’dﬂﬂiﬂTWGUE]QLEJ’E]‘I{I;?JL?JM‘U?ML“VHW]J 56.71 Lﬂﬁ]il“]f‘uﬁ (ﬂ‘iW\I‘I/] 4.5.1)

Y

3 HUIV1IUD
> 80
= —o— Control
2
2 60 - .25
(=]
-ﬂg
3 -5
2 40 - )
=
g ——10
e 20 —
&
= ——20
&
= 0
¥ = st el o o w0 k

IUN 1 IUN 3 AUN 5 un 7

szeza (ON)
d‘ =1 =1 a [ o 1 = A Y
n3MA 4.5.1 M3nfSeumnsunaveInannnum NHSJ aonnuiddesnmueaeeiumumsy u
Turghdniun vasnnnadeudisiszes a1 1,3, 5 uaz7 Tu Aundeiodluiun
AERUNMUAIIAI0AE TR U taaaN TulaNUEARAINTUNINEDA 910N

T rzHANR B Turkey’s Studentized Range Test (p=0.05)

130/171



v
[

a o o 1w 4

098 1INMIANBINAVDINAAN N NHST Aoa%iiA1uanosn 1Yoy
] a %] 4 1 [

Tasmsugnszoreasiynaaey lunans el NHST 114 1 117 nagdaunIeauaauvy 2.5,
4 1

5, 10 uaz 20 Aaan5u (@1500NONT)/A00aNT TANAANUIADITNINVDUTOHUNILTUNHAT

< [ 9}031 o QI ax 1 1 v A
%1ﬂﬂﬂﬁflﬂﬁﬁlﬂun’d1 1, 3, 5 uag 7 I Iﬂ&li%u1ﬂﬁulﬂu’3‘ﬁﬂﬁﬂ’)ﬂﬂh NUI AMATUAIY

4 v A A o HA g
LﬁaEJiﬂ1W"UENL§E]ﬁ:11LlliJL’]Jiu"U’éNﬂ’JW’dﬂ’d\i @nam*nm%’n%’u%mammm NHSJ ﬁrwaﬁu uag
A dgl 2 = 1 A

aﬂmmmz&znaﬂumﬁ@mﬁmmuma NﬂﬁTNLLﬁﬂ@]TQfTuVHQﬁaa LN@HJ%EJ‘U!ﬁEJ‘UfT‘U
2 ra v
ﬁmsmuau mummummg%}u%}u 5-20 Uaansy (ﬁWi'ﬂf’]ﬂﬂ‘Vl‘ﬁ)/llﬁﬁﬁ@]i bll!')l!ﬁ 7 AUV
o A w oA ~ A g Yy A ' Yy Y A
N13IANA ummmmmmaﬂimwmmwaﬂmmL‘Uiuuaﬂmqm@umazmmmmu o 47.36,
P-4 A A o oA a A 9
44.40 U1 43.63 Lﬂﬂﬁl“ﬁuﬁ 11”]mgﬂ%ﬂﬂﬁﬂﬂﬂuﬂTQGﬁuﬂ?TNLﬁﬂfJSﬂTWGU?JQLEJﬂT{IﬂJLlliJL‘iJﬁu

AU 56.92 1Wesidua (N3 19 4.5.2)

@ =

g IN

= 8~ —&o— Control
2

2 60 - —--25
-vg

4 i

s 40 - —5
&

S 20 —¢10
L=

=

= ——20
o 0

;g UN 1 UN 3 AUN 5 AUN 7

szeza1 (M)

:ll = = a o 4 1 = A Y
031N 4.5.2 ManlFeueunavoInaannal NHSI Aon1uaDesn MUouao Ny sy 1
lugan vidannnaaeuaIsnsze: a1 1, 3, 5 uaz 73U Aunagnedluiun
AEINUNMUAIIAIO DB T DU LA THTANUUANA A UNETDA 91NN

AR AU Turkey’s Studentized Range Test (p=0.05)

131/171



v ¢ v
msmamﬁ 4.6 ﬂ?iﬁi?%ﬁ@ﬂi}ﬂ‘ﬁﬂlﬂ\iﬁﬁiﬂﬂﬁEJ‘]JEN chlorophyll synthesis
as

IEMINAAN

DITITUANUNITNAAD

9 9
MNUAUMINAADIVDFNANYTD] 5 NTTVITMINABY ITNITNARIAL 4 F1 fail 1

[

A a o < < A A Yy 9
i1ﬂW%ﬂﬂﬁ@U1uﬁ1§Waﬂﬂm"ﬂ NHSJ Glugﬂ SC Lﬂunm 1 UIN NIZAUANULUNVUY 2.5, 5, 10,

v
[

a a o & a aa ~ :‘ I a
1Hag 20 Yaansu a150enfni/uanans Iﬂfli]u'lﬂﬁulﬂu')%ﬂ'liﬂ')ﬂﬂu

= A o < Y 9
Lmﬂmm'wa@ﬂmmgﬂgmumiazmﬂmmu

w300 14910 AIARANEIVIINYNTIIANUUAIHANAD NIU 80 LAy TwReus0d

o o : R o w Y Y o & Y a o @ A
G])'ﬁl“l/‘l@] El,u’f]@i’lﬁ'ﬂu 30:10:60 I@ﬂu’lﬁuﬂ ATUATAD WﬁiJGlWLGU'IﬂU ﬂﬂ$hlﬂwaﬁﬂm°’ﬂ NHSJ ‘Vl'f]g

Tuz1 sc Mllarseangnt 30 nesidua

ﬂ1‘il@§ﬂhﬁ%!ﬁ$‘ﬂﬂﬁﬂﬂ

< Y 9 v Qy A Y A A o o
mzdana v uatazaIflunIza e 6 11 ieAuNTiely 20 Ju Kin1g
a [ I~ P A Y A
treated A1IWAANUNNIITINTUTZEZa1 1 WA Hunszadisnadou 1A lulsuSounaang
g} ] <3 09// a [ [ ]
quasmieguiisans nuluisnageunsaesyianasninldsues 1,3, 5uaz 7 Tuuay
o qﬂj @ I~ o @ a 4 @
hndniazea mmiudalunylduunadnidszana 0.5 s, danadanao Isiad Taeda
I I~ 1 4 a @ o [
luvesnghinunuazirfdurenanvinaduiiugudnais 0.6 iwudwas Tasdaludums
~ o 1 1 a = S I J A A Aaa A
Paeaaansviv 13 1u 1aluTnssua nazanozd lau 80 nlosua 1UJSu1as 5 Haaans e
[ a o A o = 9 d' []
ananas lsWaavinluiynaasy imsuasvazideaudlasulavasanaasdvuia 15
A Aaa Qy I~ o eﬂj o 4 ) @
Haaans na1Aduszezinan 3 $2Tue i ldasesdrenszaunsoauss 1 uaziiillia
' A = A I Aaxd o .
AINTYANAUUAINANNGIINAY 470, 647 1Az 663 U1 TUILAT 1T UITAALIAIN191N Ngayila er

al. (2009)

4
vt ldsunanin aselsiladie aaelsiladd wazua Ishivess Tasldgas

(Ngayila et al. 2009)

a o A

Anolsiladio (MaanTw/aas) = 1225 x A663 - 2.79 x A647
Aa013Wadl (aansu/ans) = 21.50 x A647 - 5.10 x A663

ualsnuoss (Haansu/ans) = (1000 x A470 - 1.82 x Chl a - 85.02 x Chl b)/198

Y
i lduamean USinanaslslade aaelsladd uazunlsiuses 1asld

qas Ysinmnas Isilaa (luTasnsuwmsiusudmas) = @inaeTsilad x 5ml) /T 13

132/171



% a L4
miuuﬁﬂwa HASNITAUAITICHNANITNAADN

o v =K 9 o 9 a a 14 = 4 a 4
Mmstunnveya uaziveyaill/suiunas lsWaa uazua IsnueeauIniziay
wilsisrunana nazinfSeumeuanuuana1avesanae 1ne25 Turkey’s Studentized Range

A o A o -4
Test NTEAUANULEDUU 95 L‘]Jf]‘il“]ﬂ!@l

HaN1INAadl
Y Y
UUIVTIUD

A
a s a o 4 1 [V a
ﬂaﬂjiwﬁalﬂ (chlorophyll a) %1ﬂﬂ1§ﬁﬂﬂ1ﬂﬁﬂlﬂﬁwaﬁﬂm“ﬂ NHSJ A sdudalsun

= s Y _ 9 = Yy 9 A a o
ﬂlﬂﬁﬂaﬂiﬁwaﬁlﬂ 1u1uwmuwm13uﬂ NATDUNANUUNUU 2.5, 5, 10 L4 20 UAANTY (H13090N

a A

= a [ I [ 9}3 o I ad
gnd)daaans vasnnmageuaniunal 1, 3, 5 uaz 7 Ju Tagldhnawiduizmniuqu
Vo oA a a o 1 @ 9 9 a [ 4 A
wuiuin 3 YSunanaelsfladieanatedadanumuanududuvesnansaal NHSI A
Q‘ dg’ A 2 o w d‘ S (A
AU Ao 27.91, 17.28, 13.63 uazl0.14 pglem’ Awd1ay luvughyaniuauiilsuia
a) o [ { a ) 4 1 [
Aan13Nlaa 32.68 pglem’ Tuh 5 Ysuanae Isadvesnandnunanas NszauaNuudy
a Aa o Q( A Aaa a a 4 Y Y] { J
20 Hadnsu (eseengnd)/iadans JUsuanae 1siadomiiy 5.26 pg/em’ azdun 7 wuin
a a 4 1 [ Aa A Y] Q‘{
watun Ysuunas lsWladeanas Nsgauamdudu 5-20 Jaansu (@1300ngnd)/
Haaans YAUMIAY 12.77, 10.17 1@ 339 pglem’ ANEINY dIUNTEAUANMTUTY 2.5
2 [} A A (A a) s 1w 2 A ISP 1w
ug/em’ anadlinindelidsuunas Tsiladewiin 28.37 pgem” vmzyanIuguiiaumny
33.53 ug/cm2 (N5 4.6.1)

a I =< a o 4 1 @ 3 a
ﬂﬁ'ﬁ]Ti‘V\lﬁa‘U (chlorophyll b) NMTANHINAVDINANNUN NHSJ Gl@ﬂ'lﬁil“].lﬂ\i‘ﬂiiﬂm

a A Y Y A Y 9 A a o
Gumﬂaaii‘i/\laau Glusluwmuwnuﬂ NAFTDUNAINNLVUUU 2.5, 5, 10 19 20 UaanNIy (ﬁ’li'ﬁ]@ﬂ

a A

= @ | @ 9)09’ U & aa
gns)ydaaans vaannnageumsiunal 1, 3, 5 uay 7 3 Iaglmihnawiludinsaiuau

]
v A

' 1 [ [ To A a a S A Y Y
WU AU 1 dliudaanuuana uaTun 3 Usuanas IsWadiisuanainuanuy uiy
a [ o A A 421 A A a a S 1w 2
vosHanN e NHST tiuay asdlsuunae Isiaadiminy 9.50, 6.06, 5.20 uag 4.57 pg/ecm
o w d' A (A a) 4 2w d' a a 4=
mud1ay Tuvasnganruauilsuanaslsiad 11.24 pgem’ Tun 5 Usumaaslsiadi
woanantIunanasn laun midy 7.49, 7.55,5.32 uaz 3.33 pglem’ ey luvagnyga
A A a S 1w 2 v A U a ) 4= 9
auaullTaaas Tsadiminy 9.97 pgem’ taziui 7 wuinlsnunae lsiadiveand)
' s
T1IUNAARININ NTTAVANWIUTY 5-20 Tadnsu (@1500ngnT)/AadanT NANNINY 4.68,
v 4
448 118z 2.08 pg/em’ MUAIAY FIUNTEAVANMTUTY 2.5 Hadnu (@1500ngnT)/daaans
' A A (a & I 1w 2 A Ao
anad liun Aeldsuunas IsWaaliminy 9.57 pglem’ ymziyganIUANTANNIND 11.36
ug/cm2 (517N 4.6.2)

J a o 4 1 % 09/’ a
ualsnuooa (carotenoid) ﬁ]WﬂﬂWiﬁﬂ‘H1Nﬁﬂl@\‘]Wﬁﬁﬂﬂ!m NHSJ @omsduda/sum

~ I Y P Y v a a o
ﬂlﬂﬂllﬂii“ﬂu@ﬂﬂ %Wﬂiﬂﬁﬂgﬁﬂ?uﬂ NATOUNANUUNUU 2.5, 5, 10 Lag 20 Uaansy (a19

133/171



Y J
[

&L a aa o I~ Y Y o I ax
pONONT)/Alaaans vasnnnagouasdunal 1, 3, 5 uaz 7 Ju lagluihndwidulsms
' a = s Y 9 o A o A @ T3 R
AIURANN W1J’mJ311mﬁu’eNl,mIiﬂu’e)ﬂWUEJWﬂgwnuﬂ AUN T HALIUN 3 Emhlmmummm

1 T A 1 a =) S A d? Y 9 a @ 4 ~
HANAT LAIUN 5 WU’J11JiNWmLLﬂT’iﬂuf]EJﬂLWiJ“UuGIHJﬂ’JHJL"UiJGUuGUENNﬁﬁﬂm“ﬂ NHSJ 7

[ -1 '
A KX v oA a A A A

4
YA PVRIRERIN]YLY i%ﬂﬂﬂ??i]l,"lgllil"fl}u 5-20 HaanNIW (915990 NT)/UaanT AoNSuvoals

~ s

1T W o w A a o J
NUBYA ININY 7.46, 8.56 Llag 15.79 p.g/cm2 AT leumzwmmuqmmzwa@ﬂmm NHSJ

a A

A [ Y 9 a Aa o = a S A = S 1w
NITAUANWVNUIU 2.5 UAANTY (F1I00NONT)/UananT NUSuavean Isivesamny

2 o A a ~ % Y v A 2 4 o
6.29 1ag 6.44 pg/em IUN T ‘]Jﬁll”lf;l!‘illﬂﬂlmjﬁﬂuﬂﬂﬂ VDI YTVTIUNINWNYUNTEAUNITY

a Aaa Y

4
gy 5-20 Hadnsy (M1500ngNs)/Aaaans DAUMND 1241, 1467 uag 17.23 pglem’
awdwy luvagNITMsnuguuazkansual NHSI Nsgauanududu 2.5 Taaniy (a3
& A aa S A = I 1w 2 A
pangnd)/aaans N1sumaualsnuesd M1AY 6.40 uag 5.38 pg/em’ (N314N 4.6.3)

=
8IW

Y

= 4 a o 4 1 [V
ﬂﬁ@IiV\lﬁﬁlﬂ (chlorophyll a) mnmiﬁﬂmwammwammm NHSJ @19n138U83

a a J o { a a o
Usuaveanas Isilaae Tuludd nageunanuyudy 2.5, 5, 10 uag 20 Yaansu (813990

D

a

= a @ | @ Y 3’ U & aa
’L]Tl‘ﬁ)/llﬁﬁﬁ@]i Wﬁqfl]'lﬂﬂﬂﬁﬂﬂﬁ1ﬂﬂuna'l 1, 3, 5 1ag 7 U Tﬂﬂ%MﬂauLﬂuaﬁﬂﬁmUﬂm

(33

1 "o

{ a a o "W Y v a o {
wummumuﬁ 3 ﬂimmﬂa’iﬂﬁWam’aaﬂm’aEmamLfﬂumummwumummwa@ﬂmm NHSJ ﬁ

v Y
a K A

minuinUSanas Isilademfy 27.46, 13.18, 16.83 1ag 9.69 pg/em” Mud1dy Juvazi
gamuauilsumaaelsilad 2843 pgem’ wdsnnnagouasiuii s waz 7 S

aaolsfadevesnilina lUlumadeadu Aelilsuanae Isladoanasmiuaududu

' '
o A V=t o

v v Y v v
ﬂlﬂﬂWﬁﬂﬁﬂ!“ﬁ’ NHSJ Mindutazanasiingaluium 7 ﬂl@ﬁﬂWiV]ﬂﬁﬂUWﬁﬁﬁm“ﬁ NszAUANY

q

=B 1

WUt 5-20 Tadnsu (@500ngNd)/Aaaans NANNINY 12.32, 9.71 UAE 2.94 pg/em’ AMNSIA

1 A v Yy 9 2.8 A a J v A A dg’ 1w 2
TIUNTEAUANUUVNUY 2.5 pg/cm lsuuaasTsWadaovosdIMNNUUMINY 27.92 pg/cm

=B 1

VULNFAAIVANLAUNIND 33.07 pg/em’ (NF1NN 4.6.4)

] )

134/171



40.0

"z

=)

=

2 300

2

=

=

q

iz 20.0

=

5

ﬂ?':.E" 10.0
0.0

n3li 4.6.1 Usaane Isiladie Tulunddriun

Yy v
HAUIUIUN

| —4—Control
---25
| —a—5.0
g ——10.0
—%—20.0
Fudh 1 i 3 i 5 i 7
namagouNAnTaan (1)
a1 dndannnaaevarsitunar 1.3, 5

[ 1 d' d' 1 [ dld [ dl Y v @ A [ U A
Hag 7 U ﬂ1mafmagiuauwmmﬂummmam@ﬂmmuauﬂu uﬁmm"lm

1 @ aa a d {
ANUUANANAUN DA 1INMIAATIZHAURASLU Turkey’s Studentized Range

Test (p=0.05)

15.0

ot
_
e
=

Winamaslsilaall (ug/em’)
o
[an]

0.0

M 4.6.2 Ysmavesaas Isiaad Tulundhdaun #

¥
HAVIIUD

—— Control
—|-25
—i— 5.0
—10.0

——20.0

N 3 SIS

o = ¢ o
NAINATIUHAANUN (IH)

[

a'law

[

I
nnageuasidunan 1, 3,

[ 1 d' d‘ 1 [ d‘d [ d' 9 v @ A [ 1 =
5 uag 7 I fﬂmﬁfJ‘V]fJgﬁlu?uﬂlﬂfJ’Jﬂ‘L!“VW]13Jﬂ’JEJﬂTE]ﬂ‘H'§L1’i’3Jf)uﬂu LLﬁ'ﬂ\UWVlNN

1 o an a 1 §
ANUUANANNUNNEDA INNTAATIZHAURASUDY Turkey’s Studentized Range

Test (p=0.05)

135/171



¥ oo
HANUNIUD

200 -

B

:2 150 - —o— Control

k- —---25

& 100 -

%é 5.0

g s0 - ——10.0

é —%—20.0
0.0

TN 1 JUN 3 JUN 5 Jun 7
naMATRUNAAT N (T1)
H a o o o [ I
n3lf 4.6.3 USinavesunTsiivess Tuluvandiaun Adaldnasnnusaniunai 1,3, 5
[ 1 d' d' ] [ dl = [ d' Y [ A [ U A
uaz 7 U aundeiied luiui@ernuiaualedionysmiounu uaaginlull
1 [ aa a d {

ANUUANANAUNADA INNTAATIZHAURAOUVY Turkey’s Studentized Range

Test (p=0.05)

a I =2 a o 4 ' [ 09)1 a
Aaelsnaall (chlorophyll b) INMTANHINAVDINANNUN NHSJ aeMsdudelsum

a = U A A Yy 9 a a o =
voanae lsWaal luludiAnaaeunanududu 2.5, 5, 10 wag 20 Jaaniu (a15e0ngNd)/
a aa @ | @ Y 09/ U & aa v
Hadans nasnnnagevasiunal 1, 3, 5 uag 7 Ju Taglmihnawiuismsarugu wud
o A @ T3 R 1 o A a = I A Y 9
Tui 1 uag 3 g3 liwudeanuuanae uadui 5 Usinanas Tsladiizuanasmuanududu

a o 4 A A d%l A A A a I 1w 2
VOIHAAA N NHST Nty Aslisuanae IsWaaliniiny 6.89, 5.32, 4.71 1ag 2.73 ug/em
o A A (a a 2 v A T A
mua1ay Tuvasiganiuguilsuunas Isiad 10.63 pg/em’ waziuin 7 wuilsuw

a 4= v ~ ~ [ Y 9 A Aa o = A aa =\

Aae lslaalvedddfanaaIniga NseAuANUTNTY 20 Haansy (a1seengni)/iaaans U
a a J 1 o { ' ' v {

Ysmunae IsWadinniy 1.47 pgem’ yaizNgaaruguilaumiy 1035 pglem” (031 4.6.5)

4 a o 4 1 @ qaz’ a
unlsnuesa (carotenoid) mﬂmsﬁﬂmwammwammm NHSJ aomsdudealsuna

=1 o v ~ Y 9 A Aa o =
voula 15Nuesa 9110 lUDIH nageuNANUTNTY 2.5,5,10 118 20 Yaaniw (9139009 ND)/

'
[

a aa @ I [ (;y I A J
taaans nasmnmageuaniune 1,3, 5uag 7 5u Taeldihnawiuizmsaugy wui
a 4 o § % A Aa o Aa Aaa a
USuavoaa TsNuesdupInIn NIzAUANUINTY 2.5 Haansu/daaans HUSuaualsn
4 (= [ an d‘ =i =1 v Aad 1 d' [ 9 9
uoos lilinnuuanaaneaaa wonlSeueunuismaniuan daufiszauanududu s-

Aa Y = v A A a =1 4 v A A d?’
20 Yaansu/uaaang lewa”lﬂiuummmmﬂuﬂ@ Nﬂiiﬂﬂ!uﬂiﬁ‘ﬂu@Elﬂ“UENﬂ’JWLWN“Uu@HiJ

Y v A o o 44 4 2 4 o A _a A (a ~ ¢
ANUIVNVUUDINAN NN NHSJ NiwNuy LLﬁzLWﬂJﬂlUQ&ﬁﬂiNﬂUﬂ 7 ﬂ@uﬂiu’]ﬂlllﬂiiﬂu@ﬂﬂ

136/171



IR 7.21, 7.54 1Az 8.99 pg/em’ MUAIAY YULNYAAIVANDAUNIND 2.87 pg/em’ WA

1 aa d‘ =) = v Aad li'
Lmﬂ@]N“I/INﬁi‘lmilﬂlﬂ‘ifmL‘I/IEI‘Uﬂ”U’J‘ﬁﬂWiﬂ’J”UﬂlI (ﬂiTV\I“I/] 4.6.6)

Ll
o

=l

=
Hc?‘.n 30.0 - —&— Control
=
M% —|—-2.5
=
= 200 -
% —t— 5.0
=
=
E 10.0 —10.0
=
ﬂ; ——20.0

0.0

U1 U 3 N5 N7
o = or d os
nadanaTaUKanH N (Tu)

v AAw Uli) Y]

H a a 4 I
05191 4.6.4 YSuvesnae IsWaae TulusiAndala nasnnnagevasiunan 1, 3,5
[ 1 d' d' 1 [ dl = [ dl Y v @ A [ U =
uaz 73U Aundsiod luiuiidernuiamdiedonysmieunu naaed il
ANVUANANAY NFDA 91ANTUATILHAURABUVY Turkey’s Studentized

Range Test (p=0.05)

v =
973K
o
-
5
Ef —4— Control
= 100 -
g .25
G
e ——5.0
& 50 4
g —¢—10.0
g
< ——20.0
0.0

o = ¢ ar
NAINATDUHANNUN (IH)

'
[

0519 4.6.5 USuavesnae IsWadt luludm A

@ [

Y <3|
alandannnaasuasilunai 1,3, 5 uag
@ 1 A A ] v A a v A 9 v @ = [ v 1=
7 U mmaa‘n@g“lmumﬂﬂaﬂuﬂmumameﬂmmmuﬂu L!ﬁﬂ\‘l'ﬂ"lllllﬂ'ﬂu
1 o an a 1 §
UANANNAUNWEADA VINMTAATIZHAUNALLI Turkey’s Studentized Range Test

(p=0.05)

137/171



o =
03K

10.0 —
R
“:‘n 80 —@§— Control
=
G —]—2.5
g 60 -
=
‘Tg —t—5.0
ve 40
=
& —3&—10.0
8 20 -
2
GE’ ——20.0
0.0

o = ¢ ar
nadnaaauNanNNn (IY)

v
[

MW 4.6.6 USinaveaun lsnuesa luludd A

[ [

Y 1 o3| @
alandannuranstunal 1,3, 5 uag 7 5u

' '
v oA Y v v

Aundsiogluiunmernuiaudisionyslouny uaasi lulianuuanaig
v aa a J A
AUNNADA INNMITAATIZHAURAYLUY Turkey’s Studentized Range Test

(p=0.05)

138/171



v
[

MInaaeeh 4.7 msma%ﬁaumwmﬁwwmawam’;ﬁuazﬁﬂymzmqﬁmgm%m
ad
I5N1INAA0N

=\ Aa o o v o A ay = g;
ﬂﬁm’ifmWﬁﬁﬂm“ﬂﬁ"ﬁﬁﬂﬂ’J%Wﬂfmm/‘!ﬂ‘ﬁ%”lﬁﬂ”l‘L!LLﬂQ'g"J‘]JLL”]J“]JNQL‘]JEJﬂ‘L!"I

) [ [ = : [ 1 a a I
lﬂﬁ'"liﬁ'ﬂﬂﬁEJT]JﬁnﬂL’E)THHi’JﬁNﬁ?Jﬂ”]JNQL‘]JEJﬂ‘L!ﬂH@G]iTﬁ’JH 30:70 Tﬂﬂllf’]ﬁ]ii@]ﬂlﬂﬂ

%

o = v Aa = -
IMazany mﬂuamiﬁuizmwm %$U]Jf°] NHSJ zﬂllfﬂﬂ WP nuaseonneg 30 L‘]Jf]‘il“]fuﬁ

= < A
NITLATYVINAANYNATDY

- = o -4 ~

uaanm luasazare Tadeu laTsaae 15 anududu 1 nlosidud w20 U1

A [ dﬁl A A v A < 9 9 gl o qs: 9 ] < :’ 9 ~

MONUFONAAUINVAIVOULAA A 1A1INAU 2-3 AFe udwraaluihdsuuiu 10 1A
HoMAeMTHNAL

AnyIMIIanInreInIALa AN UENITUTIUING

a [ 4 { g’

A3 BUETATANENAAN U NHST NANNTUTU 2,000, 4,000 L8 8,000 ppm tag 141

o I aa a ~ Yy 9 1 a Aa aa 1

nawluITMIAILAN 18N NHSJ 31uuu WP finnuauauas 9 lullsues s daaaas ld

[ a 4 < z z

MUNABBIVNAFUAIUFUINGN 9 1HUANAT N50IA20NTZTATHINIZINAA 2 F1 910U
3 o a I ) Y a a Aa

waanRlununaaes unaassaz 10 waa i lUnddudarvgumaniagau Taniinag 12

e‘/ a =1 dal [ o 4 S 3 AR~ [ =
2 T09 gl 32 3R saIFed ANUFUANINT 80 losidua 1Wuar 3 Ju Tunnkan

g1AULazAMUIIN hdundiielg 3 Tundemsnaaey NHST juny WP innududu

9
= @

1 = Y Y a 9 ¢ A = a Aa a
AN 9 MWﬁﬂEﬂ@ﬂﬁf)flﬁmﬂﬁjﬂuazﬂa@Qﬂqﬁﬂiiﬁu OANEIANUHALNANNATUN VTNV

U Ay o =
DIN NIDUUUNHNTIN

Wan1Inaasy

a a ) @ o a [ 3 o @

ﬂ'lfl'ﬁ]iiym'ﬂIG]GUENﬂ]ﬁllagaﬂymgﬂ'lﬁﬁmi'lu?ﬂﬂ'l Wﬁ\?li]'lﬂL‘W'lnglﬁﬂﬂ'J?\l 39U nn
<] 1 @ 1

mnwffmsfusum NHSJ L‘JJﬁﬂﬁ']ll']ﬁﬂ\?@ﬂllﬁ LL@’V]ﬁﬂﬂfnﬁ'Jﬂﬂ??ﬂﬂ??ﬁﬂllﬁ%ﬂ?'lllﬂ?'ﬁ']ﬂ NWUIN ‘ﬁ
nalianuedutazauenanaazinuuanae lunadanuyanIuay @15199
A = Y v Pl ' U A A
4.7.1 uagNInn 4.7.1) ﬂ"lﬂﬂ?iﬁﬂ‘]%l'lclﬂﬂaﬂﬂﬂaﬂﬁﬁﬁu NWUIN ﬂaTﬂﬁWﬂﬂl@ﬂﬂﬂNﬂﬂﬂﬁﬂUﬁWﬁﬂ
Y v Ao a AaA A o Y v ~
ANULUVNUU 2,000 - 8,000 ppm NaﬂHﬂWWQﬂﬂﬂ A9 NITAVANNUVNUY 2,000 ppm ‘llanJﬁWﬂlJ

v Y v
ANHULUIN ANMTUTY 4,000 ppm TINUAAIDINTHIET HUINTINTATTAE HazhTzaUAIY

Y Y
A A o o

4 [ 1
AU 8,000 ppm SINHANHUENATULALTEIIA1AAGT (MNA 4.7.2 1) FI9INT1WTUVDY Pan

1 a a d‘ A Yo a 1 Y = 09/’
et al. W‘U’J']ﬂ’ﬂllWﬂﬂﬂﬂﬂl@ﬁi1ﬂmﬂW“ﬁ1ﬂﬁUﬁTﬁW‘H%zﬁﬂwaﬁlﬁﬂQWﬂﬂﬂNﬁﬂBﬂwU’JN FUUD

v ]
A A

E4 9
iiowagniinate ¥ 1diAne 113 necrosis 1182 browning 1ONI1NY NHSJ defidawaduganis

‘wmumazmmwumuumawuimﬁaﬂﬁaﬂ (ﬂ']‘Wﬁ 472 ) ANUAALNAVDIANH AL NI

@ a a o A s 1A IS dy A a I 1 A 1
AUTIUINYUNANUIN LummﬂmfaamgmnmﬂmEls”|ﬂnJummaamiqjuamﬂumuwTwa

139/171



) A v =T 0o 9 ¥ a o g a = 1 .
wua’e‘)mm]mtﬂaaﬂnmuamﬂumuum ‘nﬂwmnmmﬂangﬂumnmw'l’mami (Kopittke
et al., 2009)

a v v aa A o o pt
M1919N 4.7.1 mmmmuuazmmEmﬁﬂmam’mwmﬁﬂuiuwammm NHSJ E‘IJLLII’LI WP N

ANV UTULANAIIAU

ANV ANNEIAY ANV
(ppm) (%) (1)

0 5.96+0.33"a” 2.56+0.27 a
2000 4.64+0.12 b 1.88+0.15 b
4000 4.0240.15b 1.60£0.38 be
8000 2.9440.49 ¢ 1.16+0.19 ¢

Wineme | ANR@e £ Audoauunag g
2/ A A v 9 v o A A [ 3 = v Y] aa
Aundennurdededonysimileunulunuda lufinnuuananduniaada
A = a ' = an . A o
WerlSeumeua1nae1aeds Duncant’ s new multiple range test NIEAUNIIY

107U 95 %

TNNAU 2000 4000 8000

d' = = Y U aa a o 4 A
MANN 4.7.1 Lﬂiﬂ‘Umﬂ‘Uﬂ’NﬂJfﬂ’muLlﬁ$iWﬂﬂlﬁ]Qﬂ’JWﬂﬂﬂﬁﬂﬂﬁluWﬁﬂﬂmcﬂ NHSJ zﬂLL‘U'U WP N

ANV UTULANAIIAUY

140/171



control 2000 4000 8000

d' [ a a ] d' Yo
MNN 4.7.2 Sn¥azANUAalnAvelaresn (A) tazaNuUUILL UYL (V) e 135D

asHanfuel NHST 301y Wp finnududuuanaianu

141/171



H Q‘{ H 1 1 4 a [
MINAaIN 4.8 NM3ATNAOUYNTVeIETNINAaREMTUL¥Ad N YAz HIAG loaa
ad
I5MINAag

DITITUAUNITNAAD

Y Y
MIHUNITNARDILVUGUANYTE 6 NTTVITNITNARDL TTN1TNAADIAL 4 41 Al
a o 4 { Y] Qd’
nannmal NHST Tugi sC fsgavanududu 6.25, 12.5, 25, 50 uaz 100 ppm §150900905 108
Y

= o v & an
MuWﬂaLl!,ﬂu’J‘ﬁﬂﬁﬂ’JUﬂll

a o J
ﬂ'lim%flllﬁ'liwaﬁﬂﬂ‘l"ﬂ NHSJ

i
=

3 ay A AR Y Y A
Lﬂ’Ui“]J'V!‘VI‘ﬁG]ﬂG]ﬂ?HLLﬂQT]iJﬂ’JWiJQ@SJﬁiJD”im ‘lnniimmmmm f]‘lJGl,W!!fVi\i‘ﬂ mﬁgn 45

Q

A & & o g 2 g o v o a
parraied 1Wuszezinal 72 92 1ue aaludludu@an q anadlseniuea lassalunnssa

Y v Y
MuULAd 100 NSuaBIENIUDA 1 anT anand MIee1etios 72 $2Tud 31MTUNTIeITaza M

A Y

] 4 1 o o v
UDARIUNTZATHNTONUDS 1 UONEIUNIN ANAAI8IENIUDADN 4 50U Lanhdsanadn |4
FZIMYIONMIUOA0ON IHURIA0IATOITTIHEGYYINIA 92 1A 15ANANYIY (crude  ethanol

qul ) | a o J
extract) MWW AT I uRAa AU NHS)

) v 1
ﬂTiLﬂiﬂﬂJﬂﬁTﬂﬁ”lﬂﬁﬂMW'JﬂlﬁﬂJu

A o 1A A 1 o 9 o a o Y oy o
Lﬁ@ﬂﬁﬂﬂﬁ?iﬁifgﬂﬂﬂﬂ?ﬂlﬂ? q DU HAIAAUIIY AU IN0DN m"lﬂmﬂmmmm

% ] oal o a I 1]
azo1a weauliuds udwrlhnduldinesnduszezna 2-3 Ju anuendszana 1.5-2

@ 4

a 9J o [ a ~ [ 9y 9 1 I
LFURALUAT L!ﬁ'JuWulﬂL!,Gb'@@GluWﬁ@]ﬂm“ﬂ NHSJ §,1J SC NILAUANNAUNVUAN 9 Wuszezian 24

v 3

o =\ o = ] o [ I ax =l = Y o @ (IR
2T Tastvouiia IngnusluthndwduismsnlTeumey udrdasnvonrialvaiay 3-5

1Y 1 1 y s
510 1AgAATINYINTZE21Ia1 8.00-8.30 U. ngLlsﬁiuﬁﬁlﬂﬁlﬁ’ﬂﬂ\iﬁﬂTWL%’ﬁﬁﬂiZﬂﬂUﬁ?ﬂL@“ﬂT

a9

I 3 4 a a o 1 < o Y Y
uoa 95 nlosiFua uazezanuedaludaiidiu 3:1 mulugungd wes 12 $2Tus d19d1870
73 1 o 1Ay 73 o Y 2 o
wesidud renwea nazugaesinvewidIngf 1dlu 70 nlesidua envea ndunusnu

] ; '
P udiau o ldfnuiaely (Radic e al. 2005)

=) SR a ] s
ﬂ1im5lelf’fhlﬁﬂﬁﬂ‘H1ﬂi]ﬂ551|ﬂ15l!,‘u\u“]5ﬁa

o y A2 yya vd Yy 9 4w dav ¥ o v
wilaeninvewid Ingiinny A ludioumndrsdreihnau duihlduie sinmsdatare
o 19 Yt a o 1 @ s Y s &
e lvaldlinnuensznm 05 wudmas handesniiuaad droen Tyl 4
I3 o a 73 o s
Usgnoudde waglaa 8 wosidud touladmadug 6 woesigua azarelutiwivesn

) a A a A 3 ] A

U5znoudie N3A%aTN 0.01 Tua 1ag sodium citrate 0.01 Had lua Mniwimasantlalesin

a =

@ 1 oA < A A A o
wammiwaﬂﬂwwqmw{]u 37 A UBAB YT Wuszegna 60 HUIN LWDATUATNULIAINNIVIUA
o ' g’ v Y = =
@Jﬂlﬂumﬁu@@ﬂ%1ﬂﬁﬁﬂﬂﬂﬂﬁ@ﬂ uamﬂfﬂmaﬁﬂ‘lumﬂau Glﬁlfﬂ”IﬂﬂiJﬂﬁ”lEJLLﬁﬁllﬂll'ﬂﬂTﬂiTﬂ

o 3 Y v 9 ¢ o oAy A A
NoUDDNINNYADANADN D G]ﬁJ‘L!WﬂﬂﬂiﬁllﬂQLLQQQTQUuﬁqaﬂ dapunnzaIumluiiede
a 3’ . ~ 1< o 3’ dy 4 9/0‘1 [
H]iilluﬂﬂ”lﬂiWﬂ A8 fixation ‘V]LLGMEJ‘MENULllelaﬂ mﬂuu%maaﬂawimmuiwmgmu

Y = 2y vy v A S Y o Y Y An -4
ﬁqﬁﬂﬂﬁﬂﬂWﬂﬂUﬂaWUll‘ﬁﬁﬂJ T]thﬁlﬁllﬂ\i !ll’é]ﬁllaﬂLL“I'NU“HEIEHJWJEJ’GT%‘UGIH 2 Lﬂﬂilcﬁu@] HIU

142/171



Y

A o ] oy a g’ ] c?/‘ % A I
10 117 1ha'lad Wdsruihazealastlaii Tnaiiuwn q aintiuiea lasne 1319w il
an o v & aa a a o 4 a
Faaulawnnn auAng eAdni Nty taz guu sy (2543) W laguAnyingAnssy
] 4 = y 9 4 v X o @ L 1
msutasaduuylu Ingd nreldndosganssal waziuiinnn simsiusealuszozais o
[ 4 = "9 1 d o a o 1T v A [ Jou A
voamsutaaduuy luInge liesndt 4000 wrad handAafiuiumdyiinisutasaasai
] o 1 a
MILUesad luszezal 9 ved luInantseneuale syeg Inswla wnuea wouu e way
4
[ a a o YR ]
mlala swdsdnuzanurnlndvousad Inogasaeae 1

A

v A ' J I3 J o d o a
ATYUNITUUIGDA (lﬂf’)ﬁl‘ﬂﬂ!@]) = muauwaamﬁmiuiws“hJTVIGm X 100

o o g A w 9
mmuwaammﬂmuﬂﬂ

= 1 o [ a < I <. 1 v A [l 4
fytmsutasan luszazaa q e luInan (osidud) wu driinsulusadszes
S @ J o ] o
Twslanlesisuanstinmsuiasanszey Insma

= Swuwsadluszes Iwama X 100

Snwradnuiedlnaluszes luInan

a a J ' o a a {
aNnuAadnAveUTan 1¥U anbuEANNHALNA spindle disturbance ﬁ‘WllGl'Llingg
I 4 a a Jd a . .
Tnswla wosiduannuralnAvousan 15U ¥Ha spindle disturbance

o A a . .
= WIUaaRalna spindle disturbance X 100

o J us.a} A o Y
mu’;uwam/lwmmnuuhlﬂ

= IR a = [
ﬂ1i!ﬁiﬂuﬁ1aﬂﬁﬂﬂ1u3ﬂaiﬂaﬁ

= d =1 [ 9 19 = d Y A A 4
w3 eue ladrues sudunN1TnaaoIuuY uadeudda laaaiedsanas lumsnai

73 o 1 a 3 o 4
Wudu 1 nlesisud ndrivludounnuiou quuigil 60 osrwaiFed Wunal 2 421w 1o

A o o Y ' g/ o) g/ ] 3 £ 4 Y
asuaunamsvua e lad lldesnnihazeia Taglasi lvasiumn o apfuraealasng
Jq ¥ Y =K Yy 9 Jd o A = v Jd = 4 Y Y
ll’JGI,TTLWN ﬂﬂ‘hﬂﬂ?ﬂiﬁﬂﬁﬂ\iﬂqa‘ﬂﬁiﬁu HuaanuInga load 150 (FaanonI MUUN LazIady

] 4 v v a [ o { {
Auguénanaoududanuueiing leddufuIsmWui (Gabara et al. 1995)

Wuntnalead (um)’= [
d‘ A 1 = 1w
o T Al AIANAD UAUNINY 3.14

A v A
r A9 IANVIINNAY

143/171



% a L4
miuuﬁﬂwa HASNITAUAITICHNANITNAADN

= ] J

o % ) Y 1 J v 1
mmiuuﬁﬂwa uazmﬁffagammﬁmmmmaa Wvummmmaaiuizﬂmw €] UBN
a @ a a d o a = v A w Y dy PN = [
lllli‘ﬂﬁﬂ ﬁﬂ‘]&lﬂ!%ﬂ’ﬂi]ﬂ@ﬂﬂﬁ"llﬂ\u%ﬁa muaumﬂaiaaa‘ﬂuﬂﬂ uazwuwmﬂaiaaﬁ 1
a ol aa =) =} J 1 A an
AnTzranNuulsdsiunieana L!ﬁglﬂiﬂ‘ﬂl‘ﬂﬂ‘ﬂﬂ’ﬂhlmﬂGIN"U’E'NﬂHﬂﬁEIIﬂEI’Jﬁ Turkey’s

. A o A4 o e
Studentized Range Test NTEAVANNIBONY 95 lﬂ’é]il“l)'uﬁ

Nan1sNAad
= a [ 4 1A ] 4
MIANYINAVOINAAN MM NHSI UuuD SC donanssumsuuasaa Tulaiesin
o A o 3 o [
vour Inaiiszaunnududu 6.25, 12.5, 25, 50 ag 100 ppm (HUsLE2I07 24 H2 Tg WUN
daesnvesronnalng JanvazAailnd Ao Nduguusnulalesin wazsnlianyus ge
1 = Y < = A ~ @ @ 1A [ :' M) an &~
nauIINRVIIAEWAN uazay omsudureni vy s lusihnguy ATmsnugu) 9l
anvuFe1e17 G111 ngusn ludy uvagmsnuanyuzueslas I Tenanmsdudiuau
4 Jd 4 I g = 4 = ] 4
aa 1000 (¥aa aod las 53uHU 4000 LEadAoNI NUUA NUNARBHMTUUIYAFYDITIN
@ 1A ] g’ o ~ 1 [ an =~ ~ [ 4
nou lvanurluihindu Tanuuanasdunisana Wisumnesunuaaanindaiesin
o A [} Aa o o =& 1 L= 1 o F )
o Ina Nuslundnfuyl NHST $39nuNmasinsuiiigaaanainuanududuvosas
d' d? = 1 % o o d'Qd =
Ngavu TagliAaunmny 8.67, 8.61, 6.82, 5.48 1Ay 4.44 suaay TuvaieNITnsnuguilm
v A ' 4 3 ¢ 1 7 ~ A
frimsutayad 11.10 esiiua msuvavadszes luIndaveeszes Inslea (AW 4.8.1 b)
~ P . PR S Y v A o oad & ~ s Q@
HosiFuamsuUaaaiuUuE e 9 AMUANUTNIUVDINAAN N TNV tazilloTidua
. @ g | aa A o Y ~ s &
MIutad luszezilgandnsnsnugy TasiszauaNuauTY 100 ppm Hlosiguanis
' & A A s o A S Y A
piawad luszes Insaganga Av 94.68 losidua Woraadngszozmnula (0 4.8.1
A A A o 1 [ ] 4
o) LauUNa (MW 4.8.1 d) uazm lale (1NN 4.8.1 ¢) UdAdIUYDIBATINTUUUFATAAA
Yy A o 2 a4 2 ~
AMUANUUTNTIUVDINAAN YN NHST TUNUUY (15199 4.8.1)
d‘ = [ a a a @ ld’ Yo
deAnyianyuzanuAalnavesIng IuTyy vSnadatesinveuialuai 185y
a [ 4 1A a a 1 A a Y] @
wannaal NHSJ wunigduuvanuialnalugilunudie q Ae ihaanyazmsvaaivedlns
wau luszeg Inslaialnd tlee91naNnuRalnAvesa1s spindle (spindle distribution at
{ (K% % a o
prophase 7MW 4.8.2 ), 13 1uTowu liidaGeadiuSnanalasas Iuszozun e (c-metaphase
NN 4.8.2 b), Msvaanuuluvedlas IuToulussozmunue (sticky metaphase 21N 4.8.2
¢), Mavaganuutuvedlas InTsnluszezuounma (sticky anaphase 21N 4.8.2 d), NGUUDI
Tas TuTaw 2 ngquluszezueuuia lildvaG ssdreglunuuderny (diagonal at anaphase N1
1482 ¢, nquueslasTulsy 2 nquluszezmlanla’lyldsaGoedrodluuunfoddu
. d' 9 -3 4 U
(diagonal at telophase NN 4.8.2 f) azMagiuyaaveangulas Inlsulussozueuuma

9 1 a A [ a aa Y Yy 9
H1innina (delay anaphase NN 4.8.2 g) aﬂymgﬂUTNWﬂﬂﬂ@]ﬂWUiunﬂﬁxﬂUﬂ”ﬂlﬂ"lﬂJ"UH

144/171



[ o

d‘ % a (%] ld' 1 09, d‘ o 1
M 4.8.1 anvae 1as Ty Tsulnavessinnewia Inanusluiihnau Addsves 400

(Bar=10 pm.)
a. interphase b. prophase
c. metaphase d. anaphase

e. telophase

Ao spindle distribution at prophase, sticky anaphase, sticky metaphase L1 c-metaphase LRI
o S A a &’f 1 4 o A Yo a [ 4 A
%WH’J‘HL“BﬁﬁﬂNﬂﬂﬂﬁ‘ﬂ\‘]‘HMﬂ W‘U’Nlclfﬁa‘ﬂﬁ']EJiWﬂﬁﬂilﬂﬁslﬁﬂluﬂllﬂiﬂﬁTiWﬁﬂﬂmm NHSJ %
o Yy 9 Aa A Aa s A o -4
FEAUANUUVNUY 6.25 ppm Lﬂﬂﬂ’ﬂi]Nﬂﬂﬂﬂﬂli’]\‘]k"ﬂﬁﬁﬂ1ﬂ1’lq@ uazgﬂuuuaﬂymmﬂaiwum
a a P { LY
mmwwﬂnmmmaaﬁwunmﬁqﬂﬁ@ spindle disturbance at late prophase IN1NUY 1.56
P A Yy ¥ A A 2 4 sl 7 a a o
L‘ﬂ@imﬂm UAagaaadlIng 9 mnmmwmumwmqwu Mlﬂﬂilmuﬂﬂ’ﬂ‘nWﬂﬂﬂﬂi’)i]“l/l\‘lﬂilﬂ
-4 A A ™ Ay 1 Yo A o 2
0.73-5.12 1ofidud (M5 19 4.8.2) luvaztlaresinveuialnan bildsueasnandma
[ I a a 4 =Y 1 o 3 1 a
NHSJ linudnpvazanuialndveusas tazianyasmsuiasaaiiuliedralna
[ a = [ A Y Y a A 4 4 Y] (=1
ﬁﬂﬂmgﬂlﬂﬁuﬁﬂﬁiﬂﬁﬁ LiJE)EJE)ﬂJﬂ’JEJﬁ“]fﬁL’JE)ﬁUlulﬁi‘ﬂ1u&%aaﬂ61851ﬂﬂﬂuﬂ31ﬂﬂlu U
o ' 9 IS A = v g 9 )= 1 o 1A 4
ANHUSADUVINNAY ﬂzmuu’maT@amﬂuﬂ@uwummﬂuwagmnmmmmwmmaa LLas
a 9 Y & 4 A o a = o T 4 Y
%ﬂmaumuiﬂﬂmwuwmmaa Lmzummuu’maieaﬁ 1-4 @950 Tﬂﬂﬁ'lll'liﬂ‘l/‘lllhlﬂclu
a o dl o a = [ a = [ A o [
i%ﬂ%ﬂum@ilﬂﬁ (ﬂ'lW‘VI 4.8.3) mmuu’maiea’d 1192 mﬂaiaaﬁ HITUHIUAAAINTIUISAD

Yy 9 a o 4 A 4?' 1 o a = @ A o A d?
ANV VUHVDINAANUN NHST ngIvY mqmﬂmmum'ﬂaiaaa 3 4824 YUIMNWNUU

145/171



] Y 9 a o 4 ~ dg’ A I~ =\ v ad
ATUILAUANNLUNTUUDIFTITHNAANUN NHST ‘1/]’(,1\15111! LiJ’t]!,’iJiEl‘UmEl‘Uﬂ‘U’JﬁﬂTiﬂ’J‘UﬂiJ (M1

v
v aS A o

= A A A a A as o 44X
N 4.8.3) FIUNUNVRINING loaaing llElllﬂﬂﬁﬂa\WI1ll’1]11!’Juﬂlﬁ]ﬂuﬁﬂﬁiﬂﬁﬁﬂ!WNﬂluiunﬂ

@ Y 9 a o 4 ~ dgl A a = o ~ [ 1
FEAUANNLUNUHUDITITHNAANUN NHSJ T]EIQBIJL! ﬂ’é)sll.l 1 u’)ﬂﬁiﬂﬁﬁ ﬁ]ZJJ"Uu1ﬂGI,WﬂJUﬂ’N 2-4

a = ~ <

[ o w @ a o 4 {
ujﬂaif]aﬂ ATUAIAY U,agﬂg1]"1]u’l@Laﬂa\1nﬂﬁgﬂUﬂ')’lillefljneﬁuellﬂﬁﬁ'ﬁwaﬁﬂmcﬂ NHSJ ﬁ

v ] v
= =S 1 QI

4
gy iy Tu 1 ed Teaadiiuimdeminy 21.53, 16.84, 17.57, 12.94 1ag 6.27 1ulasa1sig
o U d'Qd I~ 1 o 1 dy d' =)
was muday TuvuzIsmsaruauiiauiing 36.88 lulasamsiawas daunuismveil
= o 1 4 Y = v W dy ~ A A ~ IS
ndledaluusazivaa InwaluTunuimaferduiunuimasiesszivuia@nasniuniy
Y 9 a o o A ,g? 1A = [ a = [ =\ dy A v
WNTUVOINANN U NHST Ngauu uailnalodd 2 tag 3 4iaaload UWunswuInni 1
a = o A [ Y 9 o Aaa = dy A d?
ag 4 1naleaanszauaNuANIAsINY TuyaznITMInIUANNVINANUNTINGIVUMIY
o a = [ d‘ dg/ A a =) [ =) dal d’ " o
311U HIna loadNuINUU Ao 1-4 HIAA load NWUNTINMIND 36.88, 48.39, 54.57 uaz
o w dal ~ A Y A A ~ ] Yy 9
54.84 TuTasmarauwas mudau waziunswndvinadesiga Ao Nszauanududuves
a [ o

2 v
HaAN Ml NHSJ 100 ppm HUHIAWUATIMNNY 6.27, 8.36, 9.30 uaz 7.48 lulasasiawns

AMUAIAY  UANVUANANNUNIADA (A15197 4.8.4)

146/171



ILT/LYT

(50°0=d)IsoL

ofuey peznuopms s AoxIngy ;P:wmgrtﬁnrm@ﬂ_mmrccr@ wmuvr_\_u:vmZ.@c&:_,ﬁ:\@m.ﬂ._r.ﬁv@@j2«@2@m_\Zmmc\@m\\_w&wm\m—ﬁr&—bme\_wwﬂ.ﬂﬂﬁ%@@ﬁﬁw@wgwmﬁrm

q.8'C q9¢'¢ 4600 B89'Y6 PATOF IV Y 98T FLIT €6LY 007001
qe9c’y qeco’y qege’c qece 68 PSY 0 F 8Y'S PE]Y F 1+9¢C 918y 00°08
qeco’s qeL9y qeyee qe9.'98 P9T0FT89 P266'CF €l¢ 88y 00°6¢
qey6°9 qeL0’S qeLTY qcLes 9¢6'0F 19°8 OP0°01 F S8¢ 697y 0S¢l

B98'L B6C'S qe0L’S q¢1°18 q48S°0 ¥ L9'8 aro'e + 1¢¥ 1L6Y ST9

B8 BOS°S B9E°L q89°8L BEOOFOITI B6L°01 F 60¢ LSSy [onuoy

BMIB{WIZRRE  BMILIETIZRRE BMILWRIZRSE BMIEM] ZRZE ('S + ueow) .G@_\_uwgrnwnm Mr;\ﬂ$@ﬂﬂ$v\$ (wdd)
Wﬁman_me?n_ W?m&m@_.: Wﬁmz.m@_.: Wﬁm&%@?ﬂ .wm@?;?:m_(cm“r\@ 3#.%63_;@“@& %G?ﬂﬁn\;_\o@a F@R\@_Arﬁ@

BIE[LE ¥C LBLIZRRE

il OS _.E.Sd?m [SHN WTBEBLBMI] 1T a_@_\;ﬁ:u_,n@;crwv@? L Z@nmnwﬁwcgp\;;f@:ﬁs_mGn&v@—rﬁﬂ.@@r@n@:G@nu;_.m:mrcﬁnw@r@ I'8'v WBLELY
> o n = 1 o o 1 = [ % = 1 o o 1 O | .ﬂ



ILT/8%1

(50°0=d) 1591, o8ury paznuapmg s Aaying,

;;:wwg_ﬁ@w—vnrmgmwrcrﬁm wmmz_\:ﬁ_ZJ@C5:Rro€m_3"_.__<_@v@.@:$\w_3®mgm@c\g@m\@mmw;rgw MC?@MWW@E;@WGK%*@W%@E aneaﬁﬁwwmmwﬁrt
ITTTFELO 000 000 S0°0 00°0 170 IT°0 61°0 €6LY 00°001
99850 F+T'T 91°0 00°0 110 110 vo o 99°0 918y 00°0S
qes T F€8°C 020 000 910 €ro o LY'0 160 88y 00°S¢
qeIs0F59°¢ €0 000 €T0 91°0 8¢€0 69°0 €'l 697y 0S'Cl
BECOFCLS 6¥°0 S10 8C0 144\ vL'0 160 95’1 1L6Y §T9
2000F 000 00°0 00°0 00°0 00°0 00°0 000 00°0 L8SY [onuo)

WC_H@MW oseydeue oseydoo HMMMMMMMW oseydeue  oseydelowr  oseydejowr oseydoad ] LTI (wdd)

LBULINL LBM Kepop e [euoerp : Aons Aons ) ore] & oouequmysp © % © F

xm;m&mee prgiteti yugieon £EFCN wngicou wngiteu wngite  opwds wrgizau  PORIMCILE RltpiriLes

BREL LA PC rﬂgnmnmﬁ_@ JS _.:H:_Hm _.mmzh\_u&\mhng.ﬁu?j$ __aa_ﬁum\w_uR@SCrmagm_ﬁm@?;@ch?@mer\@ﬁﬁ%@%MG:na@Cw (43 % UeLELY



ILT/6¥1

[CITTIRBRILLUILEUVILELUULL @GGZ$3CZac_&:er\@_,ﬂ_,ﬂr:\v@@:;c;@ﬂﬂ_\:mmc@@&@@@Rr&g @r:ﬁg
& Lo < (S n 1 =1 i ) W ) I3 R S

(50°0=d) 189, 93uey paznuapmg s Layng,

1)

BLR{BULHVRLILC[T _Azaocﬁﬁm@gwﬁﬁ:@
R P ) pm VR R

BH6°0 F CTSE BOLOFECT'LY WTTF9CT¥I PLL'TF 6£°€E SvS 00001
B81°0 F 88'V¢ BIT'CF08'¢Y WY TF 1891 WECTFISY 1¢€¢6 00°0S
BLO' T FO6IVE qe66’'c F SLOY I89'CF 09°61 WO TF oS Gcs 00°S¢C
qQ9¢'1 +09'9¢C QCT TF IE°S¢E q6t'1 F86°SC Q8O CF I1°CI 68¥ 0S¢l
Q8’1 F¢S6T POT9°'T F90°¢¢E q19°C ¥ 66'SC qQecT I F10°€CI cov ST9
qQrL'0 FTL'YC P8S'T F79°C¢E eeC I FGCI'LT B0 T FISCI 0cs [onuo)
Boe[BuLH ¥ Boe|LULH € LoejLuen ¢ LueLBuLR 1 BremruU
® (wdd) FULMELINLEY
8], MEHUBLR] BUEHBHGILRL BBR[ BULHHLILL
13 [ ] 154 = P oL ] =4 <= o

Z,HHDF T _.ngmnmﬁ_.ﬂ oS _H_H:_Hm [SHN gaggﬁzﬁwhajg a@SﬁﬂSR@SCrwmrG_._uam\dm;@@?dﬁdu@.—;;ﬁs.@G@HG@PS@S??@?. €8y UbLeLyY
[ = oo [ ~ S LI I S P ) &



[LT/0ST

(s0'0=d) 159, 98uey

paznuopmg s Ay ;P:wm@:ﬁwﬁwrm@ﬂ_mw_\CCr@ mm.ﬁz_\pﬁwz__&c&:R:\Em_ﬁfrwﬁ/@rw:3%:®mxﬂm@c\@ﬁ\_wwﬁmzr§b BBELBULUILM TRG@@;_@W@W_U_WW@:E

=3 =4 1)

PEST F8Y'L PTLTF0€6 PILTFOC8 9880FLTO PE6'0OF ST Q€0 TFI6C PYPLTFV0OY 9SSTFLTO SvS 00001
P66’ T FLI'TT PO6I'YF66'ST VL' TFHICT PL6CFS6'CT  PIOTF8SCT PSI'TFVI'S OILTF8L PT6CF Y6 CI [E%Y 00°0S
0Q90°CF IV'Cl  OCSTFSTLI OLSTFLYLI POLYOTF E]89I 99€0'T F88'C PO6C T F9SS  98LTF698 PIL6T FHIII 4 00°S¢C
Q6L T F6ICL  OeP'TFERIT APTEFIL'ET 99¢€6°0 F LS'LI 909L6'0F €8°C 99T T F80L 4AS6'T FHL' I 9960°¢ F LS'LI 681 0s'Cl

QLI'CF6S'ST  qC9TF6SLT A8 EFVTLT 9E80F09°'1¢C Q901 F89'¢ qeC'IFSE6 9qQLOCF8Y'El 960CF €S'IC cob ¢T9

BIV'Y FY8'PS B9V F LSPS BLOCF6E8Y BP0 F889¢ BZO'T F6F°CT BIOCFI08T 88T FSOVC ®BOI'CF8Y9¢C 0cs [onuo)

14 € C I 1% € C I CHERTA
© (wdd)
Bue|
3\_.%2\@:,2.06
Amggﬂvrmrgmcwzn—:v @RSW\_%RPWE\%@HW@QMUWHKV Awg_,:z.w_.&mawgfv wwgb\mmwwcﬂm$3ﬂ$ wcﬁmﬁﬁﬁro@

BIE{LH ¥C LBLIZRZETL[L oS ;F:?m [SHN WiBUEBEBMA] LiTU mw:.nrﬁ;;@tycrwagm;@@?;@?@G@HG@ﬂﬁw@F—\rﬁi@rﬁ? 7'8v WBLELY
o > o n < i = ) < o o =2 = = Mu =



Mmwi 4.8.2 dnvazanuAalnaveslas Tulsuveslaresinvewialvgiiuslundadas NHS

JUuUY SC NRIGIVE1E 400 111 (Bar = 10 pm.)

a. spindle distribution at prophase b. c-metaphase
c. sticky metaphase d. sticky anaphase
e. diagonal at anaphase f. diagonal at telophase

g. delay anaphase

151/171



a o a BN o a o a o
1 inndleda 2 dnpalads 3 fnAAlada 4 apaleda

Control

6.25 ppm

12.5 ppm

25 ppm

50 ppm

100 ppm

q' [ a = 1Y a 4 o (=1 1A [ 4
MR 483 danbaziang lodaluszezdumesmalulaesinveuia IngNuskaannm NHSJ

JUuDY SC MAWes 400 1M1 (Bar = 10 pm.)

152/171



2
1A59M1N 5

a A a v d a [y a (Y]
minJ%'EJmﬁmn]szt:mﬁmwmmmswamnmmmammmuqm%ﬁmmnvgnmmﬁ'mumnu

=S Y v A
ﬁ1i!ﬂNﬂﬂQﬂHﬂ3UﬂN?‘lﬂW‘lj

U

a = = = a A a v da Y (Y]
NINAABIN 5.1 ﬂnmsﬂsﬂ‘umﬂuﬂﬁzawﬁmwmmmswaﬂanﬂ GNHﬂﬂﬂ‘]Jﬁ“li‘ﬂiNﬂuﬂ’J‘UﬂN
v A
YNBUIAIZIU
ad
IBNITINAAD

NITINUAUNITNAAD

BimsnaaeslaelHinunsnAaneuuy Completely Randomized Design (CRD) 35013
Y 2
NARDIAL 4 41 ANl
g} o A = ~
1.1 1inau Asmseuiiev)

v o A

o Y =~ Y v s 3
1.2 ﬁ?iﬂ?%ﬂﬁ“ﬁW%%WﬂW‘Wﬁ%Wﬂﬂiullﬂ\i{lugﬂ WP Nanyuauu 0.5, 1 uag 2 HJ@'ELG]J”L!GI
v o A

o Y A Y v c3
1.3 ﬁ?iﬂW%ﬂ’J%W‘;}ﬁﬂﬂWﬂI‘ﬁ%Tﬂﬂiullﬂﬂugﬂ SC NANUVUVU 0.5, 1 Lhag 2 Lﬂ@i!“h’uﬁ

1.4 asaimIad Ny NI IFuy 0.25 ATU/M1T19UAT

a o J o v w Y
ﬂ’lilﬁgﬂuwa@ﬂmm’ﬁ’liﬂ']i]ﬂaalfﬁalﬁnﬂw%ﬁ%’lﬂﬂ']uuﬂq

° Y £ Y 9 9 A =~ & o
i lunnsnamuuaanrmitazey 1MuRIAIsgumgl 45 oarisaiiea Hunal 72 42 1u9

Y o I Qy <3 o v Y ] ay @ 1
udrdaluguana thlladadieasazarsenuea Taensugsluynsananiuuag 100 n5y Ao 1o

a a 3 P a g ) 4 9 9
muea 1 aas Tumauzila ae3Ngurgiiluna 48 91 Tue nsesdsazaiea1sfngos d1a nag

A
o 1 o o @
NIZAIYNIONUUDOT 1 (whatman no.1) LINAIUNIN (residue) sl afadrsieniueadn 3
1 4 4

591 11815020 NIUANHIUAITNTBING 4 TOUNINANTINAY 91NTUTLHBIENIUADONAIY
Lﬂ?ﬁ]ﬂizmﬂfiiyq‘ﬂmﬁ (vacuum rotary evaporator) v2ldasanane1uINeNIUea (crude methanol
extract) TFHINNEWAMNULAL AnTH R TrHIINYNEMAULauason ldAnInmsnauuesdsane

.
We19IN IUNNFIAMUUAINY surfactant TUdATIEIN 30 : 70 mudwy ldaseengninaau

Y Y S I o Aa A o v o A ay

W 30 tesiua Tugiaisazars naaeulsz@nTnnvead1snIaIsnyIIANNEIIAN LA

~ Yy v -4 =
NITAUANNLUNUU 0.5, 1, 2 1Lag 4 Lﬂﬂil%uﬂﬂl@ﬁﬁﬁ@ﬂﬂi‘m‘ﬁ

=
MmimIsulilaanaaol

= I Y
w3euLlaanaasy Iagulasnaasveeniilu 2 wilas Adwenveauilas 5 was n3e 2
a A YR Y ° v W c?/l gl 3 o Y I
AT 40 suAas wanaunuijenenInianuainaneianuiulas saidulszdugueu
@ A A @ 1 Y 9 QsJ‘ 1 [
WAFNFUDY 14 71 nazuianaslvivandng 1 was 817 1 was Nedoaladlng auumuEa

fua wioummnaaou

153/171



T1R4 | T4R1 T2R1 | T3R2

T4R2 | T3R3 T5R1 | T1R1

T2R2 | TS5R4 T4R4 | T2R3

T4R3 | T2R4 T3R1 | TSR2

T1R2 | TSR3 T1R3 | T3R4
NSNAaeY

v
a o 4 o v w 1 a a o o
Waell’f]\‘]ﬁ'l‘iWa@]ﬂmmﬁ'l‘iﬂ'li]@’ﬁfﬁﬂﬁ]'lﬂwlﬂ‘ﬁﬂﬂ@fﬂlj'lul,mx?ﬁf] ﬂ'l‘iﬁ]ﬁﬂlum‘LlIG] LAagHUINHNUBDN
v A o A o A~ % =) o v o 3 = 1 o v o A
FIBNY 1/nmi1/mﬁaﬂﬂﬂma’mwwmq 14 ) Nﬂ')'liJﬁiJ'lLﬁiJ@‘ﬂ'Jﬂuﬂ\?l!,ﬂa\‘l AANUTITNIVAIBNY
Y A o A 1 1 o Yy 9 d'g} A
INUNTHIANIULAINDATT 100 ﬁ@li@]’l’)llﬁ JEAUANMUVNVUNABDINITINATOUAD 0.5, 1 Uag 2
S Jd A @ o v w A = [ 1 =} o A 1= 9
WosiFua MeuAUEITMIAITNTOINTIFY 0.25 NTUADAITINUNAT LLﬁ%WIfJ‘]Jﬂ‘ULHJﬁQVI]l‘JJiJﬂ”IﬁGl‘H
GRETRR R ETEY

miﬁuﬁﬂwamsmam

9
m3Tazuunlagluszauaion siauazsmauvesduisne aAnuga imiinuds

mﬁmiwﬁwamimam

Y
ihdoyanssenvodiviy yiavesiwiy anugauesiyie uazthminudevesiaiy 1
a 4 aa = = 1 1 A ag
AnsizianunlsUsiuneada (ANOVA) nazilFeuiisuanuuana1avesn1nas 1ae35 Tukey’s

Studentized Range Test NszAUAMUFONU 95 %

AaN1INAang

v L]

MNHANINAADINLI JUNARA U VeI TEITUMATIIA TN TIINNNTMATILIAITDY

% U
Y I A 1w
Tug1 wettable powder 1182 soluble concentrate Az szAUANMANTUVB s TANUTURBAD TNy
1 o =~ <3| a T o A 1
nagouLAnA1nY Taoa1s1ugi soluble concentrate HnNuuibas JsNsnadougInIas lugl
A A A Yy 9 I a A A d?
wettable powder (MW 5.1.1) iioiuaANUTNTUVDIAT AN uiyaeNsnadoUINLTY A1
9 9 d‘ = = [ 9 = dl a [ [ [
anududu ienlSeuisudumsldmsuensiFunliua 0.25 nfuaeaisiauas W a1s
Ao v o a { 1 3 a 1T W
FITUFIAMIATFNFNINNNTHIANIUUAINDE 1Y wettable powder HaNuilunivaoTrsnaTo
v ' = ' a4 o y v 73 I 3
Hosnna1suons 1y uaa13 11zl soluble concentrate N3zauAMMANTY 2 WloTidud Hanuiy

NHAINIWONITIHY

U

154/171



a <3| a T A [ Yo g
MNN 5.1.1 uﬁmmmgﬂuwmm%wwmmﬂ"lmuamﬂuizﬂznm 7 I

1PNA13919949

@ [ Y

assanl walduns 35l g3Tant nagdrgy idrduiann. 2546 manlSeuilsunavesasanaaie

9

Y ]
INEIUANY VOIWNFIIAMULAIADMTIONLAzMIT YA D Taves I sNnaaoL. 1509
Y H

< a 1 a o v A a
BuMsUILEUNINMs A5eR 41 nInnduneesmans @iy eadaaiuiaydme
o a o A
AMAATINBAT), 3-7 NN, VHIINGIDOINHATAAAST INGUVALIUUL, NTUNNUNIUAT. WD
304-310.
v d =5 4 v A =} v 9 :' A a a
A131TAN WATUNS. 2546. “Han13daa lawnvesasanadimihmnlunsanauza.” Jaymnay
YsaanIn andnivaiu dadaineds, aoniumaluladnszaomnadinunis
AANTLIN.
v d =5 4 v A =} a gy a a oI
A131TAN VAIUNT. 2547, “HANNDAA [aNINVDINNTHANUUAL” INNTNUTINGIFNANT
wiliuga d13nivaIu Tuaainerde, aoniiuma TuTagwszaoundugunns
AANTLIN.
o v w [ o 0o w A 4
NANA WINTHU. 2545, A13idadwiey: vdnmsuazna lnmsdiane. dninium

YMINNSBNEATNTAS, ATUNNC

v o

v v @ o o a 4 c?/’ { 0o w A «{:/l
53%%0 Saiaay. 2540. na TuTadashdadaie. AUNATIN 1. nganwe : duiniuniulion
9

v A

Hoz maunau. 2541. ldaenvemay 2. dninfusithunazaau, ngamnd.

A o Y 7 o

o a Aa [ av Jd au a
Wl TRYEI gay 1TUIA tagITal gITmn. 2551, Mauena1sead lannan luwnsna

v 9

Y
v A

MuuasmMslszguinmsiyaIundana asei 726-30 wa., Tsausuduiunsanu,

a

Wy lan.

155/171



D.

A5anl gatant i3y idrdudann uagarsiia ualsuns. 2547, nandad lavilvesdisanan

118NAI8IB Solvent Partitioning 310 1UNNTMAMULAIRONTIONUAZ NI YA TAUDIAY
a o Y

NAMENIUN. NIATINGIAATINBAT 35(5-6) DUVNIAY : 223-226.

4 A A 4

Fs5zaid nesAs 5l giTand nazdigny drduiann. 2548, ﬂ”liﬂfl‘]Jﬂmﬁld;"ﬂﬁ Colletotrichum Tagy1d
Msanammueann luNnsmanuLes. M3seaguInmsisaIuIima Afif s 2629
0.8, 15ausunanuIoNmeu s Wne, sai)s.

Akinboro, A. and A. A. Bakare. 2007. “Cytotoxic and Genotoxic Effects of Aqueous Extracts of Five
Medicinal Plants on Allium cepa Linn.” Journal of Ethnopharmacology 112 : 470-475.

Cornes, D. 2005. “Callisto: a very successful maize herbicide inspired by allelochemistry.” In:
Proceedings of the 4" World Congress on Allelopathy, "Establishing the Scientific Base",
Wagga Wagga, 21-26 Aug. Australia : New South Wales.

Derenzini, M. 2000. The AgNORs. Micron 31: 117-120.

Dervan, P.A., L.G. Gilmartin, B.M. Loftus and D.N. Carney. 1989. Argyrophilic nucleolar organizer
region counts correlate with Ki67 scores. American Journal Clinical Pathology 92: 401-407.

Dyer, W.E. and S.C. Weller. 2005. Plant response to herbicides, pp. 171-214. In M. A. Jenks and P.M.
Hasegawa (eds.). Plant Abiotic Stress. Blackwell Publishing, United Kingdom.

Fernandes, T.C.C., D. Elisa, C. Mazzeo and M.A. Marin. 2007. Mechanism of micronuclei Formation
in polyploidizated cells of Allium cepa exposed to trifluralin herbicide. Pesticide Biochemistry
and Physiology 88:252-259.

Granier, C., S.J. Cookson, F. Tardieu and B. Muller. 2007. Cell cycle and environmental stresses, pp.
335-348. In D. Inzé (ed.). Cell Cycle Control and Plant Development. Blackwell Publishing,
United Kingdom.

Han, C.M., K.W. Pan, N. Wu, J.C. Wang and W. Li. 2008.Allelopathic Effect of Ginger on Seed
Germination and Seedling Growth of Soybean and Chive.” Scientia Horticulturae 116: 330 —
336.

Havey, M.J. 2002. Genome organization in Allium. pp. 59-79. In H.D. Rabinowitch and L. Currah.
(eds.). Allium Crop Science: Recent Advances, CABI publishing, United Kingdom.

Inderijit, S.K. 2006. Phytotoxicity of selected herbicides to mung bean (Phaseolus aureus Roxb.).
Environment and Experimental Botany 55: 41-48.

Jefferson, L.V. and M. Pennacchio. 2003. “Allelopathic Effects of Foliage Extracts from Four

Chenopodiaceae Species on Seed Germination.” Arid Environments. 55:275-285.

156/171



Kobayashi, K., D. Itaya, P. Mahatamnuchoke and T. Pornprom. 2008. “Allelopathic Potential of
Itchgrass (Rottboellia exaltata L. f.) Powder Incorporated into Soil.” Weed Biology and
Management 8 : 64—68.

Kong, C.H., Wang, P. and Xu, X.H. 2007. Allelopathic interference of Ambrosia trifida with wheat
(Triticum aestivum). Agriculture, Ecosystem and Environment 119 : 416 — 420.

Laosinwattana, C., W. Phuwiwat and P. Chareonying. 2007. “Assessment of Allelopathic Potential of
Vetivergrass (Vetiveria spp.) Ecotypes. Allelopathy Journal 19 : 469 — 478.

Mao, J., L. Yanb, Y. Shi, J. Hu, Z. Piao, L. Mei and S. Yin. 2006. “Crude Extract of Astragalus
mongholicus Root Inhibits Crop Seed Germination and Soil Nitrifying Activity.” Soil Biology
and Biochemistry. 38:201-208.

Marcano, L., I. Carruyo, A.D. Campo and X. Montiel. 2004. Cytotoxicity and mode ofaction of Maleic
hydrazide in root tips of Allium cepa L. Environmental Research 94:221-226.

Mehta, R. 1995. The potential for the use of cell-proliferation and oncogene expression as intermediate
markers during liver carcinogenesis. Cancer Letters 93: 85-102.

Oliva, A., R. M. Moraes, S.B. Watson, S.O. Duke and F.E. Dayan. 2002. Aryltetralin lignans inhibit
plant growth by affecting the formation of mitotic microtubular organizing centers. Pesticide
Biochemistry and Physiology 72: 45-54.

Phuwiwat, W., Loasinwattana, C. and Maneejan, D. 2004. Allelopathic effects of leaf extracts from
spanish jasmine on desmanthus seed germination and growth. In: Proceedings of the 1" KMITL
International Conference on Integration of Science and Technology for Sustainable
Development. Vol.2, 25-26 Aug., Bangkok, Thailand. p. 276-278.

Ploton, D., M. Menager, P. Jeannesson, G. Himber, F. Pigeon and J.J. Adnet. 1986. Improvement in the
staining and visualization of the argyrophilic proteins of the nucleolar organizer region at the
optical level. Histochemical Journal 18: 5—14.

Rice, E.L. 1984. Allelopathy. 2" ed. Academic Press, Inc., Orlando, U.S.A. 422 p.

Rizvi, S.J.H. and V. Rizvi. 1992. Allelopathy : Basic and Applied Aspects. London : Chapman & Hall.

Singh, R.J. 2002. Plant Cytogenetics, CRC Press, London.

Sumner, A.T. 2003. Chromosomes Organization and Function. Blackwell Publishing, North Berwick,
United Kingdom.

Tefera, T. 2002. “Allelpothic Effects of Parthenium hysterophorus Extracts on Seed Germination and

Seedling Growth of Eragrostis tef.”” J. Agronomy and Crop Science 188: 306 — 310.

157/171



Turk, M.A. and A.M. Tawaha. 2003. “Allelopathic Effect of Black Mustard (Brassica nigra L.) on
Germination and Growth of Wild Oat (4vena fatua L.).” Crop Protection 22 : 673 - 677.

Ulm, R. 2004. Molecular genetics of genotoxic stress signalling in plants, pp. 217-240. In H. Hirt and
K. Shinozaki (eds.). Plant Responses to Abiotic Stress. Springer-Verlag, Berlin Heidelberg.

Xuan, T.D., S. Tawata, T.D. Khanh, and .M. Chung. 2005. “Decomposition of Allelopathic Plants in

Soil.” Agronomy & Crop Science. 191:162-171.

Output NA01nlATINS

v XK a

1 nAnpisawTasams sumsaneszaudsyanIn 1 au meldmsmiveayuenlszna
10 lATINg
Y a A Aaa J a a
2. llﬂWaﬁ'lu’)%"lﬂ'li!Wf]@lWllWiu’)'liﬁ'li’)ﬂﬂﬂ'l‘iu’luﬁﬂ@ Gl,u’ﬂi’!:ﬂi Afican Journal of
Biotechnology 91U 1 509 Jaun Allelopathic activities of Jasminum officinale f. var. grandiflorum
(Linn.) Kob.: Inhibition effects on germination, seed imbibition, and (-amylase activity induction of
Echinochloa crus-galli (L.) Beauv.
) a A a a
3. llﬂNaﬂu@emﬂ']ilw@Lﬁu’t‘)wﬁ\‘l”luel.uﬂTi‘lJiwlﬂJ’J“mﬂ”ITLHLHGD'WI ﬂluﬂ”l'iﬂﬁgcljil The 6th-
World Congress on Allelopathy 31194 1 (509 1@uN Different interphase silver-stained nucleolar

organizer region (AgNOR) parameters as cytogenetic toxicity indicators in roots of Allium cepa L.

exposed to crude extract from Jasminum officinale

158/171



NANUIN

Allelopathic activities of Jasminum officinale f. var. grandiflorum (Linn.) Kob.:
Inhibition effects on germination, seed imbibition, and a-amylase activity induction of
Echinochloa crus-galli (L.) Beauv.

Montinee Teerarak', Chamroon Laosinwattana'’, Patchanee Charoenying” and Hisashi Kato-Noguchi®

'Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut’s Institute
of Technology Ladkrabang Bangkok 10520, Thailand.
2 Department of Chemistry, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang
’ Bangkok 10520, Thailand.
? Department of Applied Biological Science, Faculty of Agriculture, Kagawa University, Miki, Kagawa761-
0795, Japan

ABSTRACT

A methanolic extract in wettable powder from the leaves of Jasminum officinale f.
var. grandiflorum (Linn.) Kob. (JWP) was inhibitory to germination and seedling growth
of Echinochloa crus-galli (L.) Beauv. weeds. The inhibition percentages on E. crus-galli
seed germination treated with 500 to 8,000 ppm for 7 days was about O to 70%,
respectively, whereas shoot length was inhibited 19.04 to 71.82% and root length was
76.31 to 100% inhibition, respectively. The imbibition and o-amylase activities in the
treated E. crus-galli seeds were progressively depressed with increasing JWP
concentrations. The obtained results suggest that JWP inhibited imbibition and a-amylase
activity in E. crus-galli seeds during germination.

Key words: allelopathy, a-amylase, Echinochloa crus-galli, Jasminum officinale, seed
imbibition

INTRODUCTION

Higher plants are a rich source of valuable allelopathic compounds used for weed
control technologies based on natural products. Allelopathic potential present in the
extraction of many higher plants and in many plant organs can be accomplished with
bioassays under laboratory conditions. The initial laboratory assays of allelochemicals
have focused on seed germination and seedling growth (Vyvyan 2002). The bioassay
chosen for studying the mode of action of these natural compounds is an important
consideration. Gibberellin synthesis, seed imbibition and activity of a-amylase enzyme
(EC 3.2.1.1) are consistently linked with the seed germination process. Seeds begin to
germinate after imbibition of an adequate moisture level and become metabolically active.
These hydrolytic enzymes are involved in the hydrolysis and transformation of the
endosperm starch into soluble sugars to provide nutrition or energy during early seed
germination and seedling growth. Principal among these is a-amylase which catalyzes
endohydrolysis of a-1-4 glucosidic linkages in starch and any related oligosaccharides to
make oligosaccharides and glucose (Taiz & Zeiger 2006). The measurement of seed
imbibition and a- amylase activity can be used to assess changes in germination efficiency
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of the seeds treated with allelochemical substances. In our previous report, the leaves of
Jasminum officinale f. var. grandiflorum (L.) Kob. had allelopathic activity. The main
active compound was isolated and determined by spectral data as a secoiridoid glucoside
named oleuropein. However, bioassay results from different fractions during the isolation
process indicated that methanolic extract is responsible for inhibitory growth effects on
Echinochloa crus-galli (L.) Beauv., with a vast number of chemical constituents as
mixtures, and the observed activities could be related to synergistic effects (Teerarak et al.
2010). To explore the potential of allelochemicals from a crude methanolic extract in
wettable powder (JWP) for use as a natural herbicide, the present study was designed to
examine allelopathic activities on germination of E. crus-galli seeds.

MATERIALS AND METHODS

Plant materials

One-year-old J. officinale plants growing around an experimental field at King
Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand were collected.
Mature and healthy leaves were harvested, immediately cleaned of soil with running tap
water, dried in a hot-air oven at 45°C for 3 days, and ground to powder (100 mesh) in an
electric blender. The E. crus-galli was selected for bioassay plant because it is a major
weed in paddy rice field. The seeds of E. crus-galli were collected from paddy fields in the
Ladkrabang district, Thailand. E. crus-galli seeds were placed in the shade at room
temperature for 3 months, and then incubated at 60°C in a hot-air oven for 48 h to break
their dormancy.

Preparation of wettable powder formulation and bioassay

One kilogram of 100 mesh J. officinale leat powder was extracted (ratio 1 kg: 10
L), with methanol at 25°C constant temperature. After 24 hours of extraction, the brown
supernatants were filtered through four layers of cheesecloth and re-filtered through
Whatman no. 1 filter paper (Whatman Inc. Clifton, NI, USA.). After that the residue was
re-extracted 2 times with the same extraction solvent at the same conditions as the first
extraction procedure, a crude extract of extraction number 1, 2 and 3 were pooled.
Following filtration, the brown supernatants were dried by evaporation of the solvent using
a rotary evaporator (BUCHI Rotavapor R255), BUCHI, Lausanne, Switzerland), under a
partial vacuum at 45°C until a constant crude extract weight was reached. Wettable powder
formulation of crude extract (JWP) was prepared by dissolving sticky crude extract with
acetone in a mortar jar and then wettable powder (kaolinite:anionic surfactant; 97:3 (w/w))
was added into the mortar jar in a 3:7 ratio (crude extract:wettable powder). The mixture
was slowly pulverized until completely dry. Acetone was added three times and kept in the
dark at a low temperature until used. The JWP was dissolved in distilled water to contain
five concentrations of 500, 1000, 2000, 4000 and 8000 ppm. Five milliliters of each
treatment was added to germination paper placed in each 9 cm diameter glass Petri dish.
Twenty healthy seeds of E. cruss-galli were placed in each Petri dish. Four replicates were
maintained per treatment in a completely randomized manner in a growth chamber with a
temperature of 25-32°C, a 14-hour photoperiod, with light intensity (Cool White 840) of
100 umol m™ s and relative humidity of around 80%. Treatments with distilled water
were used as the control. Germination was deemed to have occurred only after the radicle
had protruded beyond the seed coat by at least the dimension of the seed at seven days
after treatment. Seedling growth was measured as the root and shoot lengths at seven days
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after treatment. The value of the germination expresses the percentage of germinating
seeds related to number of planted seeds.

Seed imbibition

Measurement of seed imbibition was done by following the method of Turk and
Tawaha (2003). Four replicates of 100 E. crus-galli seeds were weighed and recorded as
the original seed weight (W;). These seeds were separately germinated in 7 ml of JWP
(500-8000 ppm), with distilled water as the control. Seed weights were recorded as the
final seed weight (W,) for each concentration and exposure time. The imbibition
percentage was calculated from the following equation:

Seed imbibition (%) = [(W2-W)/W] X 100

Extract and assay a-amylase activity

Extraction and measurement of activity of a-amylase was done by following the
method of Bernfield (1955) and Sadasivam and Manickam (1996). After measuring
imbibition, seeds (100 seeds for one determination) were homogenized with a 4 ml ice-
cold solution of 0.1 M CaCl, and centrifuged at 9600 x g for 10 min. Supernatant was
used as the enzyme extract. The o-amylase was then assayed by measuring the rate of
generation of reducing sugars from soluble starch. The reaction medium (3 ml) contained 1
ml of 1% soluble starch in acetate buffer solution at pH 5.5 and 1 ml of the enzyme. The
assay medium was incubated for 15 min at 37°C. The reaction was terminated by addition
of 1 ml DNS reagent (40 mM 3,5 dinitrosalicylic acid, 0.4 N NaOH and 1M K-Na tartrate),
and immediately heated in a boiling water bath for 5 min. The mixture was cooled under
running tap water. A total volume was made up to 7 ml with distilled water. The intensity
of color was measured as absorption at 560 nm in a spectronic GENESYS 20
spectrophotometer (Thermo Electron Corporation, USA). A standard graph was prepared
using maltose, and the amount of a-amylase present in the sample was calculated from the
standard curve and expressed as pmol maltose min' g (FW).

Statistical analysis

Each treatment consisted of four replications in completely randomized design.
Analysis of variance was calculated for all data and comparisons between treatments were
made at probability level p < 0.05 using Tukey’s test.

RESULTS

The results showed that JWP had significant allelopathic effects against E. crus-
galli (Fig. 1). At 2000 ppm dose, germination of E. crus-galli was inhibited by 12.5%. By
increasing the dose of application at 4000 and 8000 ppm, the inhibition magnitude was
increased to 40 and 70%, respectively. Shoot and root length of E. crus-galli was
significantly reduced in response to JWP and the effect was concentration dependent. In
general, the inhibitory effect was more on root length than on shoot length. At the highest
concentration of 8000 ppm, root length was completely inhibited, whereas shoot length
decreased by 71.82%. However, at the lowest concentration of 500 ppm there were a
promotory effects on shoot and root length. These results indicated that JWP contains some
inhibitory principles upon inhibited germination and seedling growth. However, the nature
of inhibitory principles contained in JWP is unknown. Thus, further studies were extended
to explore the impact of JWP on imbibition and a-amylase activities of E. crus-galli seeds.
Data further showed that the differences in the percentage of imbibition between control
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and treated E. cruss-galli seeds with concentration application of JWP at different
imbibition periods are presented in Fig. 2. The percentages of imbibition in the control
seeds exhibited a marked increase by prolonging the imbibition periods. The time required
for 32.84%, 45.11% and 79.54% of imbibition was about 12, 24 and 48 h, respectively.
Under the same concentration of JWP, the percentage of imbibition in treated seeds
increased by prolonging the imbibition period. For all treatment concentrations, no
significant differences in imbibition after the 12 and 24 h imbibiton time were observed.
After the 48 h imbibition period, the percentage of imbibition caused marked changes for
all concentrations used. The activities of a-amylase in E. cruss-galli seeds were also
investigated and the results are shown in Fig. 3. Under the same extract concentration, o-
amylase activity increased by prolonging the imbibition period. Application of 500 ppm
JWP had a stimulatory activity of a-amylase on E. cruss-galli. An increased concentration
of JWP inhibited a-amylase activity. However, the activity of o-amylase was not
significantly inhibited at concentrations of 1000 and 2000 ppm crude metanolic extract in
wettable powder during whole experiment. It was significantly inhibited when imbibing
the seeds in JWP at concentrations of 4000 and 8000 ppm for a period of 12 h, 24 h and 48
h.

DISCUSSION

In the present study, it was clearly shown that JWP inhibited E. crus-galli seed
germination. Exposure of dry E. crus-galli seeds to JWP, in general, inhibited the
imbibition of E. crus-galli seeds, compared to control seeds. Other studies have also shown
inhibition of seed imbibition by the presence of allelochemicals. Aqueous extracts of
ginger, especially stem and leaf, inhibited imbibition for chive and soybean seeds (Han et
al., 2008), and leaf aqueous extract of Brassica nigra L. inhibited imbibition of Avena
fatua L. seeds (Turk and Tawaha, 2003). Most seeds require an adequate moisture level for
activation of metabolism within seed (Chong et al., 2002). On the other hand, seed which
inhibited imbibition may be limited in specific enzymes required for metabolism of
reserved food and hence have poor seed germination. In this study, the activity of a-
amylase tended to decrease as the JWP concentration increase. The o-amylase enzyme
catalyze endosperm starch hydrolysis and transformation into soluble sugars and hence its
utilization for providing energy during seed germination (Chong et al. 2002). Inversely, the
decrease in o- amylase activity as a result of exposure to JWP could suggest that the
retardation of substrate production for respiration and consequently limited energy
production. For this reason, JWP may adversely affect seed germination. It was shown that
the activity of a-amylase was inhibited by the presence of allelochemicals. Kato-Noguchi
and Macias (2005) previously reported that lettuce (Lactuca sativa L. cv. Grand Rapids)
seeds treated with 6-methoxy-2- benzoxazolinone (MBOA) inhibited seed germination by
impeding induction of a-amylase activity. A different sensitivity of the roots and shoot to
the presence of JWP was evident in our experiments. E. crus-galli root length was found to
be more sensitive to the allelochemicals than that observed for shoot growth. These results
are similar to that observed in several reports that noted that roots are more sensitive to
allelochemicals than shoots (Laosinwattana et al. 2010; Meksawat & Pornprom 2010). The
obtained data resulted from the over accumulation of JWP in tissue which effectively was
toxic. E. crus-galli root length was found to be more sensitive to the allelochemicals than
that observed for shoot growth. The accumulation of allelochemicals in the JWP may be
higher in root than in shoot.
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CONCLUSIONS

Phytotoxic substances presented in J. officinale adversely affected seed germination
and seedling growth of E. crus-galli. E. crus-galli seeds treated with JWP inhibited seed
germination by impeding seed imbibition and induction of a-amylase activity.
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Fig. 1. Effects of crude metanolic extract from J. officinale in wettable powder form (JWP)
on seed germination and seedling growth of E. crus-galli seeds. The values represent the

means. Different letters indicate significance differences (p<0.05) between treatments.
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Fig. 2. Effects of crude metanolic extract from J. officinale in wettable powder form (JWP)
on imbibition of E. crus-galli seeds at different imbibition periods. The values represent
the means. Different letters indicate significance differences (p<0.05) between treatments.
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Abstract: The interphase nucleolar organizer region is a structural-functional unit for the
synthesis of rRNA necessary for all cellular protein synthesis. After silver staining,
interphase nucleolar organizer regions (AgNORs) appeared as black or dark brown
granules. Interphase AgNOR is related to ribosomal gene activity and it is an indicator for
assessment of cell proliferation activity. The crude extract from Jasminum officinale at
different concentrations on AgNOR parameters in root tip cells of A. cepa L. was
investigated using the silver staining technique. Interphase cells of root tips of A. cepa L.
contained 1-4 AgNORs per nucleus. Treatment with crude extract from J. officinale
caused a decrease in number of cell with 1 and 2 AgNORSs and an increase number of cells
with 3 and 4 AgNORs within a nucleus. The singular AgNOR (average area of 1, 2, 3 or 4
AgNORs) and whole AgNOR area (total area of 1, 2, 3 or 4 AgNORSs) per nucleus treated
with J. officinale extract displayed smaller AgNOR sizes. The results of repression of
interphase AgNOR parameters indicate that J. officinale extract is cytogenetic toxicity on
meristematic cells of the A. cepa L.

Keywords: AgNOR parameters, Allium cepa, crude extract, Jasminum officinale

Introduction

The nucleolus is the largest and most conspicuous within nuclear organelle and it is
specific site called nucleolus organizer regions (NORs) where rDNA transcription, rRNA
processing, and ribosomal biogenesis take place. Ribosomal RNAs are necessary for all
cellular protein synthesis (Sumner, 2003). NORs are closely associated with argyrophilic
proteins, and a silver staining technique allows NORs to be visualized in conventional
histologic sections, where they are called argyrophilic nucleolar organizer regions
(AgNORs) (Ploton et al., 1986). After silver staining, interphase AgNORs appeared as
black or dark brown granules. AgNOR size is proportional to the activity of rRNA genes
(Flavell 1986). Previous investigations have shown that the amount of AgNOR protein is a
good marker of cell proliferation activity (Trere" et al., 1989; Derenzini et al., 1990, 1994;
Pession et al., 1991). Therefore, each silver-stained dot corresponds to ribosomal gene
activity and the amount of silver stained proteins. Research with important applications
includes the application of interphase AgNOR measurement to assess cancer prognosis.
Research shows that the interphase AgNOR value represents a valuable parameter for
information about the progression of tumor disease in the host and on patient survival
(Derenzini, 2000). Alteration in interphase AgNOR parameters in fish after cytotoxic
substances treatment (Cavas and Ergene-Goziikara, 2003) was also investigated. Our
previous work has shown that the leaf of Jasminum officinale L. f. var. grandiflorum (L.)
Kob. was inhibitory to germination and seedling growth of Echinochloa crusgalli (L.)
Beauv. and Phaseolus lathyroides L. weeds. Our further findings confirmed the
detrimental impact of the extract within normal functioning plant cells. Exposure to J.
officinale crude extract prevents cells from properly entering into cell division. In addition,
exposure to the crude extracts altered cells in particular mitotic phases. Significantly higher
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frequencies of cells with mitotic aberrations indicated the primary action of Spanish
jasmine extract to involve chromatin organization and mitotic spindles, leading to the
induction of several abnormalities (Teerarak et al., 2010). There is limit information
regarding with cytotoxic effects on nucleolus in root of J. officinale extract. Therefore, the
aim of this study was to investigate the cytogenetic toxicity damages in Alium cepa L.
exposed to different concentrations of crude extract from J. officinale, using interphase
AgNOR characteristics (number of AgNOR per cell, singular AgNOR area and whole
AgNOR area). Results from research will be beneficial in a better understanding the
mechanism of cytogenetic damage.

1. Materials and methods

1.1 Plant extraction preparation

J. officinale was planted in the Supan Buri province of Thailand, in a production field.
After 1 year of normal growth, the leaves were harvested, well cleaned with tap water,
chopped intol-cm-long pieces and oven-dried at 45 °C for 5 days. A hundred grams of
dried leaves were used to make methanol extractions by soaking in 1 L of methanol at 12
°C for 48 h to yield a final concentration of 100 g dry leaf per liter (g/L). The resultant
extract was filtered through four layers of cheesecloth to remove any fiber debris, followed
by a second filtration through Whatman No. 1 filter paper, and set as original concentration
(100 g/L). This original stock extract was kept at 5 °C until used.

1.2 AgNOR staining

For AgNOR analysis the bulbs of A. cepa L. were pre-exposed to distilled water,
for root emergence, and later submitted to J. officinale extract for 24 h. After exposure, the
A. cepa L. root tips were cut, washed in distilled water and subsequently fixed in a freshly
prepared mixture of absolute ethanol and acetic acid (3:1, v/v). To remove the fixative
solution, the fixed root tips were washed in distilled water three times and macerated in an
enzyme mixture containing 8% cellulose (Fluka) and 6% pectinase (Fluka) in a buffer
containing 0.01 mM sodium citrate and 0.01 mM citrate incubated at 37 °C for 50 min.
The root tips squashed in absolute ethanol and acetic acid were stained with 50% silver
nitrate and incubated in a moist chamber at 60 °C for 2 h to study AgNOR parameters.
Finally, the slides were rinsed thoroughly in distilled water and dried. For AgNOR
parameters, the frequencies of AgNOR number within different number of AgNORs and
average number of AgNORs in nucleus were estimated on 1000 random nuclei per
treatment. The area of AgNORs was measured in 300 cells ger treatment using a
micrometer and subsequently calculated with the formula A (mm®) = 7r’. The statistical
significance of the differences among values of AgNOR parameters in the treated samples
and the control was evaluated by means of the Tukey’s Studentized Range Test at P < 0.05
level.

2. Results and discussion

The crude extract from J. officinale at different concentrations (6.25-100 ppm) for 24 h
on AgNOR parameters in root tip cells of A. cepa were investigated using the silver
staining technique. Interphase cells of root tips of A. cepa growing in distilled water and J.
officinale extract contained 1 to 4 AgNOR per cell. The frequencies of AgNOR number
within a nucleus of controls in the experiment were 15.51% for one AgNOR, 27.15% for
two AgNORs, 32.62% for three AgNORs and 24.72% for four AgNORs (Table 1). Three
AgNORs per nucleus were the most numerous number in roots growing in distilled water.
Treatment with crude extract from J. officinale exhibited a decrease in number of cell with
1 and 2 AgNORs and an increase number of cells with 3 and 4 AgNORs within a nucleus.
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The average number of AgNORs in nucleus is listed in Table 1. The average number of
AgNORs per nucleus was higher in root tip cells of A. cepa treated with J. officinale
extract than in control. This approach includes not only the number, but also the area of
AgNORs. AgNORs in the interphase nuclei differed in size. The singular AgNOR area
(average area of 1, 2, 3 or 4 AgNORs) per nucleus of control was 36.88 pum” in one
AgNOR, 24.05 me in two AgNORs, 18.01;‘lm2 in three AgNORs and 13.49 pmz in four
AgNORs while the whole AgNOR area (total area of 1, 2, 3 or 4 AgNORSs) per nucleus
was 36.88, 48.39, 54.57 and 54.84 pmz, respectively (Table 2). In A. cepa, after treatment
with J. officinale, the singular and whole AgNOR areas were found to be lower than those
of the control values (Table 2 and Figure 1). The singular and whole AgNOR areas were
remarkably reduced in roots treated with 6.25 ppm of J. officinale extract.

Silver staining has the potential to provide powerful method to reveal the position and
number of nucleoli and nucleolus organizer regions (NORs) in interphase nuclei from
eukaryote tissues (Derenzini, 2000; Trere, 2000). The results showed that J. officinale
extract displayed more AgNORs per nucleus (Table 1) with smaller AgNORs dots (Figure
1). An inverse relationship between AgNOR number and size was observed in this study.
Our observations are consistent with the data from Hao et al. (2000) in that highly
malignant neoplasms have AgNORs which are numerous and smaller than those which are
benign or less malignant. The increase number of AgNORs is the result of more active
cellular proliferation, distored nucleolar association (Underwood and Giri, 1988) or
increased number of anueploid cell (Schwarzacher et al., 1988).

3. Conclusion

The crude extract from J. officinale had impact on AgNOR parameters in root tip cells
of A. cepa. The presence of J. officinale extract decreased the number of cell with 1 and 2
AgNORs and increased the cell number with 3 and 4 AgNORs within nucleus.
Additionally, cells treated with all concentrations of J. officinale extract displayed more
average number of AgNORs per nucleus. The singular and whole AgNOR areas in the
nucleus decreased with increasing with J. officinale extract concentrations. This study
indicated that crude extract from J. officinale has a cytotoxic potential on meristematic
cells of the A. cepa.
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Table 1. Frequencies of AgNOR number per nucleus in Allium root tips exposed to crude
extract from J. officinale.

Average number of

J(.:Z}C;;:ES(:;SUZE t Frequencwsn(l)lfm ?)ilr\l(()}lizl\]nggg \(h;/l()tinn different AgNORs per nucleus
(ppm)
1 2 3 4

Control 15.51a 27.15a 32.62d 2472b 2.66b

6.25 13.01ab 25.99b 33.06cd 27.94b 2.76 b

12.50 12.11b 25.98b 35.31bc 26.60 b 2.76 b

25.00 5.46¢ 19.60c 40.75ab 34.19a 3.04a

50.00 45lc 16.81c 43.80a 34.88 a 3.09a

100.00 3.39d 14.26¢ 47.13a 3522a 3.14a

Mean within a column for each J. officinale concentration followed by different letters (a—
d) is significantly different according to Tukey’s Studentized Range Test at P < 0.05 level.

Table 2. Singular AgNOR area and whole AgNOR area within different number of
AgNORs per nucleus in Allium root tips exposed to crude extract from J.

officinale.
Concentration of Singular AgNOR area within different Whole AgNOR area within different number
J. officinale number of AgNORs per cell (pmz) of AgNORs per cell (pmz)
extract (ppm) 1 2 3 4 1 2 3 4
Control 36.88a  24.05a 18.01 a 1349 a 36.88a 4839a 54.57 a 54.84 a
6.25 21.53b 13.48b 9.35b 3.68b 21.60b 27240 27.59b 15.59b
12.50 17.57bc  11.74D 7.08 ¢ 2.83 be 17.57bc  23.76b 21.83 ¢ 12.19 be
25.00 16.83 cd 8.69¢c 556cd  2.88bc 16.83cd 17.67 ¢ 17.25¢ 12.41 be
50.00 12.94d 7.68 ¢ 5.14d 2.58 cd 1295d  15.64c 15.99 cd 11.17 cd
100.00 627 e 4.04d 291e 1.65d 6.27¢ 8.36d 9.30d 7.48d

Mean within a column for each J. officinale concentration followed by different letters (a—
e) is significantly different according to Tukey’s Studentized Range Test at P < 0.05 level.
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Number of AQNORSs within nucleus
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Figure 1. Silver-stained AgNORs in interphase nuclei of root tips of Allium cepa L.
exposed to crude extract from J. officinale. Bar represents 10 mm ().
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