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ABSTRACT

The effects of water extracts from the leaf, branch, stem and mixed parts of spanish jasmine
(Jasminum officinale Linn.f.var. grandiforum (Linn.) Kob.) on seed germination of indian
jointvetch (deschynomene indica), desmanthus (Desmanthus virgatus), bamnyardgrass
(Echinochloa crus-galli) and atratum (Paspalum atratum) were investigated. The extract
concentrations from each plant part at 3.12, 6.25, 12.50, 25.00, 50.00 and 100.00 mg/ml were
used and the distilled water was used as the control. It was found that the extracts from the leaf
had higher inhibitory effect than those from the others. The allelopathic effect of the extract
increased when the higher concentrations were applied. At 100.00 mg/ml the leaf extract
completely inhibited seed germination of barnyardgrass and atratum as well as reduced
germination of indian jointvetch and desmanthus at 70.84 and 94.29%, respectively. Furthermore,
The effect of water extracts from each plant part at 3.12, 12.50 and 50.00 mg/ml on seedling
growth of these 4 tested plant species was investigated. It was revealed that the leaf extracts had
highest inhibitory effect on seedling growth of indian jointvetch and barnyardgrass. In contrast,
the extract from mixed part had higher effect on desmanthus than those from the others. The
inhibitory effect was increased when the higher concentrations were applied.

The relationships between leaf water extract at concentrations of 3.12 to 100.00 mg./ml. with
solutions from pH 1 to 7 and the solutions from EC 2 to 10 mS/cm on sced germination of
chinese radish (Raphanus sativus var. longipinnatus L.), desmanthus, rice (Oryza sativa) and
barnyardgrass were studied. It was found that only solution at pH 1 decreased sced germination of
the testcd plants. On the other hand, the leaf water extract at 25.00 mg/ml significantly inhibited

chinesc radish seed germination. Increasing the concentration to 50.00 mg/ml sccd germination
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of all the tested plants was significantly lower. The pH of the leaf water extracts at all
concentrations were ranged from 5.58 to 5.82 and the EC were from 0.005 to 4.92 mS/cm Hence,
the inhibitory effect of the extracts was due to the natural phytotoxins from the leaf, due to the pH
and EC.

The effect of leaf muiching on seed germination and seedling growth of chinese radish,
desmanthus, rice and barnyardgrass was investigated and the methanol extracted leaf was used
as the control. It was found that leaf mulching significantly reduced the chinese radish,
desmanthus and rice seed germination, but not inhibited the barnyardgrass seed. However, the
leaf mulching inhibited the seedling growth of all tested plants. The inhibitory effect increased
when the higher leaf ratio were applied. Similarly, the leaf incorporation into the soil
significantly inhibited seed germination of Chinese radish, desmanthus and rice and significantly
reduced seedling growth of all the 4 tested plants, especially dry weight. The inhibitory effect was
also increased when the higher leaf ratio were applied.

Furthermore, the effect of leaf - soil mixes which were incubated for 0, 7, 14, 21 and 28 days
on seed germination and seedling growth of 4 tested plant species were performed. The leaf -
soil mix and the water extract from the mix which was not incubated had the highest inhibitory
effect. The longer incubation time showed the lower inhibitory potential.

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 4
tested plants by using each part at 0, 250, 500, 1,000, 2,000 4,000 and 8,000 ppm It was shown
that the extract from AE part gave the highest inhibitory effect on both seed germination and
seedling growth ef the tested weeds. Increasing the concentrations resulted to higher inhibitory

potential.
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extract (NE) 102 acidic compound extract (AE) Hiszaunmududu 0, 250, 500, 1,000 , 2,000,
4,000 uag 8,000 ppm ﬁﬁdamswnuazmsw&gﬁuTmaw‘?&mﬁﬂau 4 %A AD FNNIAY
Tues1 M uasndhdoun Taeldmsazawneliozmeth (wp) fsasudoasuunzingy

WhiasnsulSouifioy
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1.4.2 Mlimswanudmiusseninanuduiuvesmsadannluymsndduuasiu
pH U0z EC ABM3onvsadafismadey

1.4.3 mMinswravesns lmaluymsnadmuadlunmsaquiamihiaqugnuazagn
ind 1 luTaqugniifidemsseniazmaniodu Tavesiiamaaey

1.4.4 l¥mswszeznmmsdoramuvesasnnluymsndinuasiinay lufudifide
n1senasNseI gAY Tavesiamaaou
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° Y a 3 a o o ) S a ad A
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vShaniuiFonh UsingmasivadTamii (Rice. 1984) a139ad lamfingnyassesnuien
v ' - ' 73 o ¥ H v Aaa A A
dauae veariyliteatiu lu aen wia SAuuazin MvasdidiFiauazanividos
amoud2 luanmnadoussgaiasvesninlussdunimiduduang i (Weston. 1996)
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Tasansasnaniivzgmlamiassesnneiniis ldnaonts 1dua 1. Mssemy (volatilization)
a 4 i toata . 4
wavuld snasniinsemoldnnduisvaznlidiaeg 2.mssednn (leaching) ITATUIIN
} 4 4 » 1 4 v
asednvemuen druniohdn MldmshazanilAnndouvesduisiegmiledu
1o ] . a 4 ] 4
azawoagAy 3. NMsUanlaesvINnisIn (oot exudation) 1nAYUIINMITYaaLaBsIITH
e y v o 4
avaovi1 IWeeneINaINsIn 1AL 4. MITAWAIVDENNNY (decay of plant meterials) tnAYU
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1Y My (toxic gas) NSABUNSE (organic acid and aldehydes aromatic acid) mauan lay
TaiouA (simple unsaturated lactone) 113U (coumarins) nut Inad Tuu uouss i luuas
sdsznounidluu (napthoquinones, anthraquinones and complex quinones) a1 luevd
(flavonoids) HNWHY (tannins) Saniaoud (alkaloids) mas'ﬁuawfunzamasauﬁ (terpenoids
a o o” o . . 4
and steroids) @13 dunidazamnimall (alcohol , aliphatic aldehyde, ketone) N3 alviuazwe
f02wNaU  (long-chain fatty acid and polyacetylene) ﬂSWFumﬁmmsauﬁuﬁ' (cinnamic acids
and derivatives)  n3aped Iutazwoamlnd (amino acid and polypeptides) #a IAuns
AR ﬂaamﬂﬂaTﬂ"lmﬁ (sulfides and mustard oil glycosides) wiauuaziiong lolea (purine
. 4 4 J 1 ' » ey
and nucleosides) tilpasnivad nyugnianasvesnganmiadon uazazaueylulSuw
d' < d' v YV o [ - | A ar 1] \'I A -~ <
nnethoanezneldinananssnudensdy  uozAwIBgTITRIZNAMIlINTEINEiinsan
1 L} 1] g [ -y d’ " d'; L] L) o L]
Uasveemnednaeiiies  hildifanafipuussreisivuegluusnudnd1s (Rice. 1984 ;

Putnam. 1985)
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spnveanda ihmingauasihminudirssduiasin SN IMUZIVBIAULASNAUINT
1 o ' a 3 3 v J oo
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' ar o 4
Tnseadavousadny (cytology and ultrastructure) MsitITaAUazdadveuYad M1shilna
¥ QI
Aemsdutimssenveandaunzmsiniapaulavesdundrdumaiing Innseengns lagy)
[ z ’ o 1 L4 L4
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1 @«
(phytohormones and their balance) 3. HaABIBIITUIAZATINANNIO TUMsEBN s BRI
13 4 . .
(membrane and its permeability) 4. mmamsaenmmazamﬁa&n%ﬂﬂas (germination of
pollens or spores) 5. HAABA1SGADUBIABINIS (mineral uptake) 6. HaroN1sila-Uavenhnly
MIFAATIEHIINIAqUASMITUATIZHILAG (stomatal movement, pigment synthesis and
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photosynthesis) 7. HamensM1w1e (respiration) 8. WaReMIAUATIEY IUsAU (protein
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o ’ v & s o
systhesis and nitrogen fixation) W% TR (Rice. 1984) 081 IsAAMANIMMYBIENISAT In
dz 1 o < - - 4 o o ] ’ ~ ar o oA
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1w Taosniz lussuutinmiinuasimsAnndwwaniedad TamAusaisuas Jyiy iorinn
Waulsvlgessuumsiovasuazinsaduayuiiennmsdad Tawun 14 lumsinuas
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A o
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thuasas astuszduamududuveamsasall 1670 niudeans annsodudimssenyos
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anaa uA lifiwadentssenvenndadnaing et lsdammsiivssduanududuvesmsasa
ynflei 2 vl finalmssenveawsingniudegety Famsldmsanaen hairy vetch une
crimson clover AiszdunNd 3330 nfuroAas Tnadudanisenyesasinld 30.00 uay
51.00 WlosiFudamd Ay dau  Sahid and Sugau (1993) 1Ay HavBssARARIoeINTY
YBINNINGDY (Lantana camara) Waza W (Chromolacha odorata) ﬁssﬁummﬂ’fui’fu 0.00
1670 3330402 66.70 NFudedns NinemseenuazmsvIguiy Tavesiamagoy Ao finlvy
(Amaranthus viridis) AnmMAaY1Q (Brassica rapa) NNAANYD (Brassica chinensis) W3N
(Capsicum frutescens) wazumann wuhiiisensldmsasasneninsesiisedunnududu
66.70 p3udBAASIMIL Hinalinssenvesinmanna fomeades wazwinanas Tuvasd
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nis ldmsafannaud@ennszauamududuiinalimsenvesudadnluy  fnmavind
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a3 fimalinmuenvesdunduaniminaavesdundamaneunnaiinoansdie  Tudm
v o : 9 3 3 4 £ 4
¥B4 Bewick ef al. (1994) Twaunms asaimininfusio (pium graveolens) iisling 14
ar ¥
mstenvoudadnlun wdndun uzudeun (Solanum nigrum) neghREAY (Leptochioa
1 4
chinensis) DINIW (Cyperus iria) L0 Aoy (Portulaca oleracea) QAN
[ d .
~ o [ . . ey
Warrag (1994)'16'%}41615ﬂnnu‘mmﬂa‘aﬂﬁnmamm mesquite (Prosopis juliflora) ‘71
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@ o a o . U o
wuduannsadudinissenuasmsieiguAnTavesdund mesquite 14 sd1nlsdawnsldms
v a @ o 1t a ar c’: -] .
afanszAunutndugeio 60.00 nSudefas @wIT0dUTNITIBAYOUNAR mesquite]A
L 4
100.00 loiFu@ @O  Al-Humaid and Warrag (1998) 18Anmnavesaisasadaniiein
mesquite 19N1599NIAZMsISSAAL Tavesvgunsn Taoldseaunnudndy 1000 20.00
¥
30.00 40.00 50.00 L1aT 60.00 NFWABAAT NuTMAITAUAMUITNTUYeTIsAATiNaTUTINTS
s » 4 T
spnuazmsiguav Invemgunsn wWenSouiousums lihnau msiuszduanundy
@ A £’ = a 9 o 3 J é
Suvesmsafatinalinssenuasmsissydulavesdundigniudegedu & Noor et al.
» o 1 [~ a a
(1995) IBNUNMNTANAVINAIUHDMALINAAUDI mesquite TivalimasenuazmsisSyAnla
vesdundimIng Srmduazsngn ibizia lebbeck) anadldaniinisldmsasasindau
3 1 d
510 &1au uazly Tuvaizh Chung and Miller (1995) s10muMsAnyHAvEIEISAfARIN
’ »
vInduANguesdasailat wazAuuSnaseulaudu dsinghmsadadenaniinadus
o = n'r (Y » A o 3 =) ar ‘y, J 9
mssenuaznaIdu lavesdadadtarh Feasafasindnlulimelumsiudigan s 14
@ ' o< v 0’: a ° 1
ABANAVNAININDR  FIUNAVVBINIAY AU 517 ABA UASAIAU &I Ohdan ez al. (1995)
»
enumsinymaniedad lamvesmsadminnfivana  Crotalaria 6 ¥iia 14us C
bravidens C. juncea C. lanceolata C. pallida C. sessiliflora Was C. spectabilis niigems
4 b d
95yAL Tnveesnd1end nuh @13aan Crotalaria M 6 %A Inadudenueasinld
» '
1AUeNsaineIn C. juncea Wae C. pallida Hnodudaldd danvwavessinanaviieldeas
] y
UNANN C. juncea WA C. spectabilis Tuvzh Hoffman et al. (1996) SWNUNMNTANAN
9109129919 (Sorghum bicolor) TinaliMsenuBUuaa green foxtail (Setaria viridis) anaq Ty
L 4
annsndudinmseenld 50.00 Wesidud dmsy Saxena er al. (1996) 10w nms 1msafa
1 4 ’
Awhninsnuazueavemg lyn (Pennisetum glaucum) Asziunmndui 2000 40.00
60.00 uaz 80.00 NSugvdas Uwailddasimsienvesudandgn liynaans msldmsada
v »
nszAuanududugedio 80.00 niuredas dikaldasadasindiusinunzusadudaniseen

o o o 1 [ ]
vounan'ld 60.00 1ag 40.00 WosiTua mudwy  drunamsinuins Idmsasaindoau
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510 dugea a1sneussiMun 149ndIuIIN LaSdIUUBAYDY zonnehoed (Echinacea
’ = Lo 9 =
angustifolia) AoA139nKAZMII AL Tad UANULIAY AN wazTuw
nao IsHadussfisnadouADANMANEY (Lactuca sativa) switch grass (Panicum virgatum)
»
1ag prairie dropseed (Sporobolas heterrolepsis) nuNAIERARININNEIUIALETAITHOY
} 4
semonnduninaduianmssen maelayAnladunruendu Aue1sn waslsnu
> L]
aosIsHadveimamea 3 FiialddnhasananndussaLa MITNONITIMENING Y
v9A (Viles and Reese. 1996)
| 4
o o ] o
Laosinwattana et al. (1997) TwmramsfSoumsuansaiminindugen 510 uaziuaa
vemghuaatios iszAunududu 12,50 25.00 50.00 ez 100.00 Unansudsiiadans nil
3 a - J o o 9
asmiaseniazmei iy lavesiamagey wunnsldasadaiszauarududu 50.00
} 4
finansursliadans asananndusealinadudimsenuazaIses Ay lnvesNsnaaoud
1 o 9 g @ y A = ° J a
ahmslFmsasanndusnuezuda uealiiuhiiesouSnaudduiluuvdsazauersh
o4 % [V n’: = o 9 9 > o o Y ¥
fignFlumstugamssenuazmisisydula  lunnassdmmslsmsananssauaisududu
Mfe 12.50 U 25.00 Uadniudslionaas Unaduasumstenuazmsinigidn InvesrinTvy
1 ar :‘ w o o o
TuAMv04 Hu and Jones (1997) 5100 mNas Iasanmimnfivemisdal 4 vilane d2smn
’ »
én (Stylosanthes  hamata cv. Verano) swsulalala (S. scabra cv. Seca) mﬁmﬂu
b d
(Bothriochloa pertusa) Wazng1anil (Ucrochloa mosambicensis) #opissentiazmsiviguauTa
* ) 1 4
yougnnd uaz farsuiialala wuhmsadanandgmen inalimssenuazanuonsin
Q'I L. d’ :; 3 o S d’ =t i n'; o
vorunmmwsuiialalaanns luvasimsidmsadsandhant lilinadeniseenvsatvsy
‘l’ ] [ .’,' o o d’ U - 4 b4 s o
fialala uaewnisedudnnuonsnuesnisiuialalald eoulsnaumsidasaianngs
] » » ' 1 4 } 4
annd uazovsuialala aunsadudimsesaiazanusnsnveshivsudalala s
= Y Yy Yo v y
fimalinuonvesdundoennaaaadiu 83U Moyer and Huang (1997) S1091M4A1SANYY
wanegad lamiivesiivlgn 6 wiinfe  3aNIM (Brassica napus) 41151 (Secale cereale)
S o < a ad o
S8 (Hordeum vulgars) 91118a Saauhia (lens culinaris) wazdhoanssauaiudy
S o it o
U 1.00 2.00 uaz 4.00 oTIFUA NRBNIIBNYBI downy brome (Bromus tectorum) flixweed
(Descurainia sophia) stinkweed (Thlaspi arvense) 4 18n green foxtail LB Fn v 7 Junds
1 4 ) »
nswizTaeihhndudhidimsunfouioy wuhmsldmsasanniislgnis 6 wiia finade
» v
MIvNLaTMITyAY lavensnaaeunnwtia dmiumsldmsatadnimangunson
szauaIdudu 0.00 0.50 1.00 1.50 waz 2.00 Wesiud wunmslFmsatanszaunny
9 9 ¢ o JJ a v @ syo b 4 9 a
[Wudu 1.00 wesivuavuly Tnademsdudimsen anuumduazANEsINYBITIIME
1 4
Taoaudindu 2.00 wesiFud aunsaduda’ld 39.00 68.00 uaz 83.00 1WesiFuanmdIAY

(Alam et al. 2001) TuA14UDS Turk and Tawaha (2002 a) 1A IMsANKIHAYIAISANARIO
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mndmly $1du aen uazsinvesinmaviniddensienmsiesydu ladiuanuenisn
wazhminutaesduaudia wuhmsadanndaug sralunsiudeuandeiu Tavans
ﬂﬁ'ﬁmnéau‘lﬂﬁwamsﬁugﬁﬁqﬂ st lsfaumsidmsadaninyndiuvesdinnavna
'lusxﬁummn’l’uﬁ'u'?;Lﬁuqaifuﬁﬂa1ﬁmsmnuazmsm?iylﬁuTmmt?'nauﬁagnﬁm'}amn
#11 A011 Turk and Tawaha (2002 b) WsweuRavesmsafadaehnndnly &du aen
uagsnvesinmanlasemssontazmaeiyduTavesdnad nuhasadannamly
ﬁwa'lumst'fugqqﬁiqﬂ 111v‘humtﬁmﬁ'umsaﬁ'ﬁmnvmﬁ'ﬁwaaﬁnmmnﬂﬁmmmEl'ui‘Jy’a
m3enveatna1dalh1d fns1ﬁnszﬁuﬂ'nm1’iwﬁ'wmmsﬂﬁ'ﬂﬁna'lﬁﬂwﬁugqqai‘fu (Turk
and Tawaha. 2003) Tuvaizfi Jefferson and Pennacchio (2003) 14y wanedad lavfvesiy
A32NA chenopodiaceae 4 ¥ilp i Atriplex bunburyana , A. codonocarpa , Maireana georgei
UQE Enchylaena tomentosa ADAIIBAYBINARRNMANEY Tonsl§asadadaninnien
4 yiia fissAvammududu 0.006 006 0.63 1.5 3.12 uoz 625 nsuroans wuhmsldes
afeiheinly 4 codonocarpa ﬂwaﬁnt’faqaﬂi1ﬂ1ﬁ1§ﬁ1ﬁﬁﬁ'ﬂmﬂﬁwﬁﬂ3u Taofiszfunany
i 3.12 niudedas mmsm‘fnt';"amsmm:mmﬁﬂﬁnmﬂnau‘lﬁadwmngsaf Tuvaiziins
Wesafmionly A bunburyana waz M. georgei Trzdunmmududh 625 nSudedns
asadudimssenveundainmenen1d  nozmsldmsadmiminfien 2 sila fvdu
anudiud 1.55 nfuredas dnaldnnuoseaunzsinduniiinmansuaaasdis 47U Yu
et al. (2003) wamnmlmsadaininsnuaenn fnaldmsnetiuozsanims
FunsziiasvesiundnInNanas

dmSulusemalne squ nlsiuFosuas A5ns Feaudns (2531) dnnmsldiuas
a1sdunidesd Taunazumusaadamseinn mrhﬁmsz‘i’uﬁy'qmsm?tynﬁuimmﬁﬂmgjnﬂ
damvesdun Taothnnfiqalufln sesaanluly didu uassn mudhdy dnygysen 91@0
HUT (2544) ,sw:nui1a1saﬁmf1mn1nﬂszuaff mmsnt‘fngqmsaanummﬁmmzmm?wnﬁu
Tavesiamadeude AnMaWa AnN19Re Anlun oIS (Allium ascalonium) F1Wa 9717
e 97 (Phaseolus lathyroides) waz Wusugny (Mimosa pigra)ld dmiumsinynaves
arsafminnlunzsenmil apMsIBnUazNIsIYI AL TavsaNynadeuAonmana An
nds Az (Brassica alboglabra) S1ivha $12Twa Kevis (Ruellia tuberosa) waz §2luus)
wuharsmsasasasidan 1:10 aiwin : 15inms) mmsnﬁ'm'famsmmmm%ﬂﬁnn’méj«
unzdoodsesnauysel AIfin wuuda. 2544) dmiuIimd gitand uasdigey dadu
Fann (2545) Wswaumavesmsadadaoihnnludon nuihmsldmsadalusasidn 110
fnaduseamssenveanidarinaiaiia Antja uazdaiug nv. 23 Tasamnsadudinissenyes
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nghtunlavlfgmaney wuhmsmuanududuvesmsadaiinalimssioydulaves
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nidaftamageuis 2 ﬁfﬁﬂ‘ﬁ'ﬁqﬂ sovanfemsatanndmly dmfumndadl  wdisund
(2546) ﬁnmwmmmsaﬁ'ﬂﬁwﬁ’mﬂ1uﬁamqauz5 11 #1in ABAISIONVBININATOY WU
asasannlunsdadou (Jasminum sambac) uazmmmﬁf’fmummmmﬁui?amsqan'um
ardafenanenlds SuhmsnBoufiounavesmsadainniint 2 siagendrdemseen
uazmsios Ay Tnvos iy 10 ¥iin ﬂsmg’hﬁnﬁﬁ’ﬁ5001{1mn'lmgmmﬁﬁmnmﬁnaé’nt{'a
nssenvesiaitmareuiinhmsidmsadmhenluusimden
mha‘lsﬁmumsﬁﬂmmmaé'aﬁTamﬁ'ummsﬂﬁﬁmnﬁwﬁﬁdnqu:u suiludeaiins
fignitmaiiddenssenuaznaniyian Tavestamamouitlunanindnunmuesasdad la
wiedutese FldidavnnavesmsiAvunilasnn pHn3eA1 osmotic potential Y843
afa dniusedoeiinasiniam pH 1Az osmotic potential yosmsafafiimnadey ms
A5193AM1 pH &rundes pH meter 8101501 1ANILUALEZAIN AIUAT osmotic potential Y8
msanaausaldmsian electric conductivity (EC) UNnuMs Jaf osmotic potential Y9313
anala (Horowitz and Friendman. 1971 ; Fujii et al. 1990 ; Laosinwattana et al. 1997) 51?»1
Gabor and Veatch (1981) 09 MNaAnMasaianInmiues quackgrass fszaunmududu
0.10 &4 1.00 lofisud Gimindeyiings) aemsonuazmsesauulavesdnina 41210a
Sasaitarhuasunsnnr  wuhmsldmsasannszsuanududuiiva amueasnvesity
NATOUNNFUATARS ASHANITIAA pH YBIMISANANAUNINY 7.00 112 A osmotic potential
TR — 0.48 bar H9A1 pH UAY osmotic potential HszuAna1? hifiasemssonuazas
wigAy Invesiananou ﬁmfu%’miﬂ'ﬂmmuns1ﬂ11mﬁ*1mwaau?iaamni’luwamnms
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InTnaremssenveaniadnIna nuhmslfmsasadininnandnInainaliniem
snvesdunddninaanny uazmamsiant EC vosmsadannanndnina  wudila EC
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41 Tna ﬁu‘i’u'&?«az1]Na'hszé"umwmi’m’fwwﬂﬁa“luﬁ1sﬁﬁmmmm'ﬁﬁﬂwﬂ"lu'ﬁwadamﬁ
ssnuazmsisyRulavesdning  dimdunmsfnmamesad Tamfivemgmnaios ¥

b 4 v
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mswsgyAu lnvossnadeudnda tasnnmsaeiam EC esnsadmhninduven
yosngmmisony iif1023 §44.12 mSiem dnfush EC vesmsadmhonnghuaadies
S hiTinademasenuazmnesyiny Tnvesiafildnadey (Laosinwattana er al. 1997) Tudu
w8a Hu and Jones (1997) enmumansl¥msafmhoinfisennsdad 4 silafe daennd
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Hick et al. (1989) Anwman1edod lamtvesrhednmadenissoniazmsinsauiu Tnvesdu
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voan3n Anmavild uasdnniadion nuhmsaquAamhaudemnlusnnsswazaiuide
P ' Py FAWEY - ”]’ ¥ 4 \1 14 v 0 w9
finanemspniasiimintavesismadey ondums IFeudeds hilinanoimiinudaves
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Laosinwattana et al. (1999) l@Anuimisuones dad lawnennghuaties A3 solvent
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o L =) 3 o z L) =\

nSudedasyuly  amnsodudimsienuasmsesaan Tad A NILeAKRZAINYTISIN
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Dancan’s multiple range test (DMRT)
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a ] Py = b 4 -] o
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msiwlouasasannis suliumsisudesduiimmenesd 1.1.1
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