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AENAY : Inwes; wind; anulnady; dnvazduguive); dnwaniginiaaans

Abstract

Identification of local vegetables and herbs using only morphological characteristics do not
probably sufficient. It must rely on studies in other fields. Plant anatomy is another tool that efficient
support to classify plant species. Rice paddy herb, brahmi and giant bacopa are plants in the same
family and habitat. It is probably confused with taking advantage of these plants. Rice paddy herb,
brahmi and giant bacopa were studied the morphology of stems, leaves, and flowers using a stereo
microscope. Additionally, they were studied the anatomy of leaf surface and stem tissues using a light
microscope to compare and classify these plant species. When considering stems and leaves covered
with trichome can be classified, the brahmi stem is glabrous. And then, leaf shape is able to classify
rice paddy herb and giant bacopa apart. In view of flower, the sepal characteristic is capable of
separating rice paddy herb from the other 2 species. And subsequently, brahmi and giant bacopa can
be identified by the color at the base of the petals. In the case of anatomical characteristics, the layer
of air space divided giant bacopa from rice paddy herb and brahmi. After that collenchyma tissue of
the stem was applied to sort between rice paddy herb and brahmi. Rice paddy herb obviously
demonstrates collenchyma tissue. Morphological and/or anatomical characteristics are able to classify
rice paddy herb, brahmi and giant bacopa. Additionally, these knowledges expand the limited
anatomical information on this plant group, application to other related study fields as well as leading

to the development and conservation of plant genetic resources for further efficiency.

Keywords : Rice Paddy Herb; Brahmi; Giant Bacopa; Morphological Characteristics; Anatomical
Characteristics
1. umin

Aramannuanevesieinuarayulnsiiulnegmusuhiuultianas dullosnannmsuiulge
Wasuuasanmuanden msveefvesiiuiifiomsviinunsuasnsieiugutudou ilelianzautunis
Fse@inlutlagiiu (Piekkoontod & Sattayavibul, 2020) naeAUIIANITEYFNEHU AR LIV AeY
dHosmnarudisulumsuilnnandesas uaziimsuslnafisadndosanznguiiiiu

unusd (Limnophila aromatica Merr.; Rice Paddy Herb) wsusl (Bacopa monnieri (L.) Wettst;

Brahmi) waz aulndu (Bacopa caroliniana (Walt) Robins.; Giant Bacopa) a¢luisd PLANTAGINACEAE
(Muadsub, 2008; Pinpirom et al., 2020; Dethvongsa, 2015) Lﬂuagulwﬁuﬁm%uﬁwﬁLﬁaumaf\]ﬁﬂLmémmi

Tuflagiu Inednuvssinduuss weguuasidnseu thunldifiunduviesunduanilueims wazdllassnan
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mageduthuy duan Gaeliiadyoimns (Nakchat et al., 2014) dunsuiifumplnsiutuiifasmeo
magedestulsadaluuesuielsnmnusuden uazdiansatisanssduimaludenlddniae (Makami
et al,, 2022) luvnrdtaulwduddnenmidulsissiiluguamdeluauih (Dethvongsa, 2015)
Hagtudimsdwhefnuazayulnsiiutuluiomainuasinsassndudnantu fsusiaddnuasfindoeds
fuann msszyrialaglddnvazmadugiuineesdwiu Tu aen uagna GsenaviliiAnauduauuagdmn
finahluldligndesernviiliiAnsunsels (khonkayan et al., 2019) dvdunislédnunrdugiuingiogg
Fendsonaldifivme  mshnsfnwduduiniineansnde  delinsdasuundawauysainngsdy
nsfnwsuneiniamanivesiiv 1wy vulu wagtnly udndnuagdumefiannsatndadiuuniialy
seiuriavidonsnsraendnuaivesitvasulnsld (Khonkayan et al, 2019) uenaniiu Tanee et al. (2014)
Idsauinmsfinymeneimamansanunsauidudndeyavileildduunlunsinusmueynsuisiu
(Promsing et al, 2016; Chiwapreecha & Thaima, 2019; Khonkayan et al., 2019) miﬁﬂwm%ﬂﬁﬁiﬁqﬂizmﬁ
WefnwiUsuifisudugiineuazneinamansvesinuuss weud wazanulwiu fdnvasymadugiuine

(%

ndeiunn fwissiaiiasyeglussuuinambeniu fendeRanssauluuanoslonasndoqanssaiuy

a
{o o o

Tuas  eiludeyafiugulumsssyrlnfiondnw  Jedoyanisnwinaniginiafidaddialuiignguil

anusahluldusslevddnsimuiiazeusneninensiugnssuivliiinUsednsam Snviadaudoya

nwugudmsunisUszendldlunisfinwaudu q Mieates

2. 35M9

2.1 Msfnyuinkazduguine ey

vhudn ddu lu uavmenvesinuues (Limnophila aromatica Merr.; Rice Paddy Herb) wsuil
(Bacopa monnieri (L.) Wettst.; Brahmi) wazaulwdu (Bacopa caroliniana (Walt) Robins.; Giant Bacopa)
Tnewdentuduiiiulnduiuasiianmanysaindehauarein wasduliuiudniumiamnn $éu
Tu Ineldinsestienesiflun1sauies (Digital Caliper 150 MM 6 Inches, Zaas) dumsAnwdnuazgusnuag
YRpAUTENaUAN 9 ldndesganssaiuuuamesle (Carl Zeiss, Stemi 305, Germany) YnsAnwuaY
wigndu lu wazmon Sudiuar 10 91 udasginanauardy Anvituilulaeilufivande 3-6 fuanvane
gOAYDINULAALYLANIINUUNTEMWNTMLINTIIN UdIRRaaNTUIALALFUTIY Mntutiuresnszaens
demiuilufiesega (Wongkaew, 1992) Lazdnvdneganssalsiutaesians 3 via lnawfusedslia
nulasiMseysnEiugnssuity uninedesasigilaseansal lunsvususigudud

2.2 MIANBINIYINIAVDINTY

2.2.1 §nuagmanieinin fntushegnsdduanuded 34 Tuandanesenuesinuues wadll ua

anllwauselufinlnu (Freehand Section) amidswas Yeung (1998) iiteliléTushegnafiviideudnauns udn

v

Tdyfulaneunaudeduiledendnliadurmume@eiihazern iedesiulilvivuiodous 2ntuy
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v v

Fentudleiefiusiianuasierumnvestuduainanerstunnudladifiventh  wnhludesneld
naesganssAluulduas (Carl Zeiss Axio Lab Al, Germany) fidousemenadasiufinam CANON EOS1100D
Wiefnuilaswasammeiaavesdndu lnefnwiwadueduiiodoss 9 laun efineslia Aoalasdun way
WA YhmsAnetudiuas 10 U3 winay 10 Tudiu Jusariudnthunanauazdy
222 nMsAnIakarmILLuTesnluanmsasniief e undaly (Upper
Epidermis) Taomsldlufialnuyaiaduuueenlinniign aniuusluiiaenfiudsluasaranslnuwadonls
asonles (KOH) eududu 5% sunindudnluiivesla nudretudnluluudluamsazarsnansend
(Clorox® mududy 5% Hunan 5-10 Wil whésensasansesnanntuiiedeseinauliayenn
(Anudasan Promsing et al., 2016) uitluasavgmelindasganssaiuuulduas (Carl Zeiss Axio Lab A,
Germany) Tideusiafendasiufinnim CANON EOS1100D #merfidswens 400 wh (400X) arwemiuiniy
(Stomatal Length) mu38ue9 Sawides et al. (2012) azianueniuiniuiesisas 20 Unlu 91w 10 Tu
Tngusagludnunanauazay druanunuiikiuresuinlu (Stomatal Density) sefufl 1 mseaduns T
nUntussaglurinisdne 10 sunus 91w 10 Tu Tensusazluimnanauaznu
’JNLLN‘umwmaa%wvdmﬁmymﬁ (Completely Randomized Design: CRD) LagATITANNLUTUTIU
M9adA (ANOVA) LilevaapumiuiusUsiuuazianimansvnaasieriade + maainadouinnsgiu (S.E)
denuinderuuansnstumsadfegadifoddy WnswSsudieuanadslnedd Duncan’s Multiple Range

Test (DMRT) #iszsupnuidesiu 95 wWesidus

3. NAN5ITBUALI T

deiSsuitsudnungmedagruinenadiu Tu we sen vesinuuss wiudl uazarulwdu (Figure 1)
wuhdduesiioia 3 siadifeudosdmmuaziisnsensenainde srduvemsudlaifiow drufnuveaazan
Inauvuunaqudidu @uihugudnandduvesaulwduiivunelugiiign (Table 1) sesasnAeinuvesuas
waull dnluvesinuues weudl uavanlwduwdulude Lufifululaulufauiuiuddu dndnuusdugm
Fne1du 9 vesluiimnuuansnaty (Fisure 2 A-Q) Tastamzguilu dnuwsddusus (Eliptio) Yaneuvay
(Acute) veuludniluidos (Serrate) wazilvuunagu winsuilugudeu (Spathulate) Uaeau (Obtuse) veuly
uu (Crenate) wazlsifivuunmgu druandnduluguly (Ovate) Umeluan (Obtuse) veuluiFeu (Entire) uagdl
gutnequ uenndimstaisssvedluvemauiuazaulnauduuunseiiu  (Opposite) druifnuvsadu
siadefissshuuuiuseudes (Whorl) Wefinrsanvuelunuirfisis 3 vlefinnunfaasaruenuansig
fuegailtdydfynneana (Table 1) é’awudwﬁﬂLLmaqﬁﬁﬁuﬁiwmﬁqm (304+0.10 M5.413.) dunsuiiuazaiy

IndusivunenunluldunnanaiussvuafiuilutosnnEnkyes
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Figure 1 Morphological Characteristics of Rice Paddy Herb, Brahmi and Giant Bacopa.

Table 1 Stem and Leaf Measurements of Rice Paddy Herb, Brahmi and Giant Bacopa.

y Leaf Characteristics”
Plants Stem @ (mm) >
Width (mm) Length (mm) Area (mm°)
Rice Paddy Herb 3.47+0.10a 10.70+0.51b 28.87+2.17c 304.00+17.29b
Brahmi 3.18+0.08a 8.80+0.20a 19.57+0.26b 172.55+5.88a
Giant Bacopa 4.82+0.25b 16.15+0.43c 12.44+0.55a 199.65+6.97a

Y The numbers followed by the same letters in the same column are not significantly different in the
Duncan's Multiple Range Test (DMRT) level of 5%.

@ o

anwarduguinervesmenits 3 via Wuneninel dnduides 5 nau (Figure 2 D-F) Tnensuiluazaiu

3

v v v o
o

Indufinduidesens 3 ndu du 2 ndu dunduiissis 5 ndvvesinuasiIviiy dudnvasndunenien
fudunaen (ubulan Tnefllaundurenvesaulnduiidan Fwieaindn 2 wieidudivdesedisinou
(Figure 2 G-) Uanendumenueniduuan 5 wan inasnaifnediundunensiua 4 §u o1 2 du &u 2 ) uay
fSdlvegmilonendu dawshundinisesnaeniinusiudniesde Anuvswaraiulndusensenuliaen
Tu uazglaween diunsuiinenoonianizeenlyu @1UIUINTOILIAUTENDUTBINDNLANANNNAY (Table 2)
InMsAnyLUTsuiisudnuarmsduguinevesasy Tu wazaen vewdnuues weull wazarulwau
WU @OARABIAUNITANYIVBY Deyuan et al. (1998); Gettys & IIl (2018); Sudhakaran (2020) wag Brugger
(2021) fifipsdnuuzmstaiiosveduinuesifinnuunnieniifineinwedtng TneannsAnwaded
TunueainsdnsesedusuuBssiousouds (whorl) Tuvasfifiuesee Anuiludnuussiinsdnses

voslunuunssiudnu (opposite) (Brugger, 2021) Ws Brugger (2021) nanInsdnisessveslufnuyes
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annsonuldiuuuidsaio warwuuasetudu dndnuarmedugingfiannsodundnuvesoanan
aulwduuaznsudlidauitande nduides fev 3 wlndindudes 5 ndu vestnuussivnavesnduidos
Tn&iAsaftuiis 5 ndu winduifisvemsuiuazamilndud 2 vuin Ao nduidssen 3 ndu nduidissdu 2 ndu
Fsmonndesiunsduuntes Deyuan et al. (1998) luvmsiidnwailliuonaulnduuasnsuiifiegluana
weanulade drrunavluvesaulnduiivy uiarduuazluremsuiilafivy WuRerdunsAneives Gettys &I
(2018) uaw Sudhakaran (2020) augnsy ogslsfnu Gettys & Il (2018) Hespnuiduildihvesaulnay

! ! a o o b9

uvvazlifivues WeRarsanvuinvesdusis o awlnduivuelugnimsuiiegfidedidgy uniuaue

o w

voslunsuiiienniaulndueesiiudfgy

Figure 2 Morphological Characteristics of 3 plants: A-C Leaf of Rice Pa

e v X n

ddy Herb, Brahmi and Giant

Bacopa, respectively. D-F Sepal of Rice Paddy Herb, Brahmi and Giant Bacopa, respectively. G-I: Petal
and Stamen of Rice Paddy Herb, Brahmi and Giant Bacopa, respectively. (St=Stamen)
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Table 2 Flower Features Measurements of Rice Paddy Herb, Brahmi and Giant Bacopa.

Flower Lengthl/
Plants
Sepal (mm) Petal (mm) Stamen (mm) Pistil (mm)
Rice Paddy Herb 8.43+0.49b 13.56+0.52c 4.07+0.28b 10.18+0.46¢
Brahmi 6.69+0.20a 7.44+0.23a 2.98+0.26a 557+0.12a
Giant Bacopa 8.46+0.14b 11.35+0.27b 5.82+0.20c 8.04+0.12b

YThe numbers followed by the same letters in the same column are not significantly different in the

Duncan's Multiple Range Test (DMRT) level of 5%.

MnMsAnySeuiieudnuaenaneinavewesinuues  wsull  wazalnduainnsaenialui
suvuagiuanudUInlulnnegegansedansenensialy . neRdlumuuuidwudinludesndi

N o

AUAN LwadaNdl nwmwﬁlugﬂﬁ’u (Figure 3 A-C) ImEJsTﬁLmmﬁmwmmLmumﬂlwmﬁqﬂ (Table 3) 5998911
fo  wsufuazaulndy  uazalwdudmnuenvesinluinniign  sesasn  Aefnuvesnazwadl 1l
Wisuilsuaumuuiukazuaniuvemsuiuavanulnduiidnuaedofuluionly  Taefiviidiang
vwiwvestinlugendt dnagfiawnuinluéndy (Chiwapreecha et al., 2018) wirnuealuualiuunneg
Fluifauunwivvesluinniigauazsinnaunluliuandsannsufiuazalndy dmiuAnwinisnie
Smailerdenglus i (Fisure 3 D-F) vasitania 3 wllanudn fidoserme (Air Space) Beowifureseulug
fulaedduanilnduiivesenmavunslvg)iies 1 $u dufhuvsuazwsufifidosornmavualng 1 fuglu
§éu uazdosormAvadngn 1 Fudhuuenddu Wefinnsaniodourazduesddiu (Fisure 3 G-H) wut
wadlofimesNavesaulnduiivuialvgjuniian (Table 3) sosaunfensuiiuazsinuauss audiu Tnsflead
efinesladvumdnniivadnoaninuanadnisinn  duvewaulndusarnsuiiifuneaiasiulyl

Faudlaiouiuinwes  @uruinwasnoaasAuIveseulndy wsull  wardnwuesdanuwansneiy

Table 3 Anatomical Characteristics Measurements of Rice Paddy Herb, Brahmi and Giant Bacopa.

Stomatal Anatomical Characteristics (mm)"

Plants Density

( o) Guard Cell Length | Epidermis Collenchyma | Parenchyma
stomata/mm

Rice Paddy Herb | 86.17+1.23a 0.035+0.0006ab | 0.04+0.002c | 0.11+0.011c |0.37+0.014bc

Brahmi 65.40+1.58b 0.031+0.0006ab | 0.08+0.006b | 0.27+0.030b [0.33+0.021c

Giant Bacopa 64.63+2.01c 0.041+0.0005a | 0.12+0.018a | 0.49+0.071a |0.65+£0.093a

"The numbers followed by the same letters in the same column are not significantly different in the

Duncan's Multiple Range Test (DMRT) level of 5%.
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Figure 3 Anatomical Characteristics of 3 plants: A-B Surface features of lower epidermis with stomata
of Rice Paddy Herb, Brahmi and Giant Bacopa, respectively. Stem Cross Section of Rice Paddy
Herb (D-G), Brahmi (E-H) and Giant Bacopa (F-I), respectively. (Ep = Epidermis, Co =
Collenchyma, Pa =Parenchyma)
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maiugnssuluiivusiazedn  wazidudndeyanilvddgyfiannsathunlifinsanswdunsduuniunsding

G’ﬁuaﬂéﬂiﬁﬁm (Promsing et al., 2016; Chiwapreecha & Thaima, 2019; Khonkayan et al, 2019)

4. a3d

nsldnwuensduginerduundnuess waud uazandlndu Weinnsanandfunasluanansold
yuitunaquadu Lesmndwuromsuilifvn daudnuossaranilndufoutnaqudidy andusuundn
wvssuazanlndusednuarguiily fhuveduguivarouwen veuludnitudes duanilwauluzuly vae
Tuay veuludey Wefinrsananaenaunsaldnduidsssuuninuvesesnainfiesn 2 sdnld lnednuvesd
suanduEssn 5 naulndifeeiu drunsufivavanulnduiinduidosen 3 ndu du 2 ndu s WS
wazaulndulamedusnalaundunen lnelaundunennsulidvaesdiuarulndudenn mnldanyugnianie
Fanarmansanunsaldsiuututetenasuunanulndueenandnuusasnsull  Insdduaulnduiives
omAalvgiies 1 $u dudhusaynsufifiesennivunalng 1 fudnilugdu wasdeserniauunn
Endn 1 Susuuenddu antildiiledonsaasduniefnnuyinwesddusuundnusseanainsui Tne

HnLvgaililodanoalasfunpgatnLau

5. AnfnssuUsenA

4

myiNeasalidisgalamed  lagldsuaruewnssianaagineimansuasmalulad  uazaud

Uszanunulassniseyineiugnssuiiy  dlndaaSunsSeuiuasuinsinns  wninendensigalay

paensal lunssusunylduanlvianueumseianuiuaziesodioinenaans
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