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Abstract

The comparative anatomy and pollen morphology of pondweed ( Monochoria hastata
(L.) Solms var. hastata) and water hyacinth (Eichhornia crassipes (Mart.) Solms) that found in
the same habitat were studied. For anatomy, paraffin method was examined of the transverse
section on leaf blade, petiole and peduncle. The leaf blade surfaces were peeled to study the
epidermal layers. The result showed there was difference in quantity of chlorenchyma in leaf
blade, petiole and peduncle between M. hastata and E. crassipes: M. hastata were higher than
E. crassipes (35.65%5.74, 6.78+0.28 and 6.3420.1 %/mm? respectively vs 23.95+0.44, 3.82+0.37
and 1.000.28 %/mm? respectively). Also, there were higher number of palisade mesophyll
layers on M. hastata (6—8 layers) than on the E. crassipes (4—6 layers), and there were higher
of stomata density on M. hastata (129.33+5.98 stomata/mm?) than on E. crassipes (115.07+
2.52 stomata/mm?). However, M. hastata showed equal or lower in the number of aerenchyma
layers in mesophyll (1 layer) than on E. crassipes (1-3 layers). In addition, the above three
parts (leaf blade, petiole and peduncle) of M. hastata and the leaf blade of E. crassipes showed
typical and raised stomata, and the crystal accumulation, while the petiole and peduncle of E.
crassipes were only showed the typical stomata and there was crystal accumulation. Later,
acetolysis method was used to study pollen morphology. It was found that both species’ pollen
was monad, bilateral symmetry, heteropolar, monosulcate and oblate shape. However, there
was difference in pollen size and exine sculpturing between these two species. M. hastata was
medium to large (33-56 um) and granulate, while E. crassipes was large (59-84 ym) and

rugulate.

Keywords: Alien species, Aquatic plant, Palynology, Plant tissue
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azna waaldow SanSwadan1Iaaaduns
wnnthaludnausn 3senananlaingwan
thnlufuandranuit sradusaunanasie-
duluunasiualagne ag19lsAaNansume
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nanfinuluiiodaruly waziutanen
§oAARBINL Qaisar ef al. (2005) TINLNT
azﬁmwﬁﬂgﬂLﬁmﬁn’miuﬁalﬂ'almulu Mu
lu uazfusaaan
IMNHANITANBIAN B UENIIN Y-
AP EASI0IRTTIRBITAA WUANHULAL
Fwnu ldun wuithnluuuusngeninszdu
ieifatwAavasosduuesunwly Fnns
muluiudlofasnuuaisedinamalng lay
ﬁLﬁ'aﬁuﬁaﬁwLﬁmlﬁwiuﬂwsﬁyﬁgﬂmm%a
2a3uHuly FaAARBINLTIBNUUY Leegood
(2008) lusrumuluuasiutanan Usznau-
G2BLaLTIANILAZNAYIa &1L AL I IUINNN
nezanufaRdnENe SWSLANBoRALANAII®
2819 TALA% lalA F1wInaaaLTIANTluEIU
@19 9 Tafisimandnly Awudludneu
Tnedvsuaunnninludnausn
MIanE MM eInamaasvaIng
lusudruaynsninuis Sdadinauazlal
Hndfon 1iosanidnaanicudan uale
ﬁaﬁ;ﬁuwumwm‘mﬂuﬁﬁaaﬁﬂmﬁ'ﬂwm:ma
mudmamaninug lWiuans M IgmgIu
Sngn Hesanansmenan1einiamaas
lasumstmualiiduanaspwmansswgni-
MaEas @9lu3N891w Va9 Narayan and Kaliap-

pan (2014) 138w ameniinaaasian-
dravasucnluduundua (M. vaginalis) Laz
wnav'lny (M. hastata) f‘éal,ﬂuﬁ"ﬁaguvl,wsslu
1A Insldadnanitssnaludszna
Sudn Wwendneoifizaofuii uazurilym
anuauaulunITzysiafNTINKIL (iden-

tification of powdered drugs from the leaves)

ANB I FUFIUTNG TS

Wnaulng (M. hastata): SNoLTU
ANeIH LﬂuLi%LﬁﬂLﬁU’J (monad) {31914
L1 oblate ﬁ‘ﬂg’a (polarity) WUU heteropolar
FNNUINT (symmetry) LWLUAIWLNY (bilateral
symmetry) T8310@ (aperture) 3?1]% 1 Fa91da
agﬁﬁwu"u&a (monosulcate) 8RN LWHITITH
Han (exine) ﬂszﬂauﬁmq%uﬂauﬂamﬁmu
wnAdawiaidnnia 1 luaseu (granulate)
(1319 2, MWA 5-N,) FAAASBINUTILI%
189 Ghosh and Karmakar (2017) fifinunin
vasaannnau insludszsinaduide na1afe
L33 I19UDY oblate FUNATULLEIUI
F0310aLUU monosulcate LAZAIAAILLIWHNTH
WUL granulate LEwE T RIRWLNIANEN
Faugwinesuvesdnauinedasin uaz

g9l NN ENAN B BENIRZLA LA NR D

A1919 2 WU UAN NI INNVDILIT

FRAND The FUNINT L) padiile e (lunsew)* Falkal] AANHNIH
I Wnis P W E (P/E) TUHBAN (exine)
wnauing a8 bilateral heteropolar ~ monosulcate ~ 25.63+1.43 49.82+1.73  oblate granulate
(M. hastata)
ANALTIN a8 bilateral heteropolar ~ monosulcate ~ 39.79+1.47 70.70+2.06  oblate rugulate

(E. crassipes)

MAELNG *P = ANULNIUNUAULLIT (polar view) E = mwmaLmummtuuﬁuquﬁgm (equatorial view)
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¥ . Wha B BN FA0AY Sl A 5 961

=

NN 5 ANBIRNWEFIWINGIYDILIINNEDIIANTIAEBLANATAUULULADINTIA (SEM) N) Uaz 2) Knay

1ne (Monochoria hastata (L.) Solms var.hastata) @) W8z J) ANALTIN (Eichhornia crassipes (Mart.)

Solms)

9aNTIAUBIANATAU HNALTIN (E. crassipes):
snwaizdmgIwinesg Wwsgndsdze
LYY oblate ﬁ‘ug’s LY heteropolar RNUNHT
wundutnsuaziiteaazli 1 ﬁadLﬂﬂaé‘ﬁ‘
fuda (A1319 2, NINT 5-A) FaaARBINL
ﬁ'ﬂwm:maaLi%w°ﬂmumaﬁﬁLﬁuﬁ'aaﬂwaa1ﬂ
Uszinad8Ud Anuindsuuiasuuuaudig
uazTa9LalLy monosulcate (El-Amier, 2015)

INNIANBUIBIINABNHNAL TN
lutlszinaduide Ghosh and Karmakar (2017)
WAZEWIZALUINN Simpson (1987) WU1 L3tk
fitauiazis 2 doadanenwia uasiianume
EJ’]’J@\’]&ILLWJLLHWIJ% (dizonosulcate) agglsh
N NMeNuIdivasaiuiuy pero-
blate HILANAIIIINNANTANBAASIAAWL
ammUuuwﬁu"ﬁguuanmaanqjm"’nml"ﬁ'nﬁ
anwazidwdusuinnii 1 luasew nszane

drliidluszdoy (ugulate) (01319 2, NMWT 5-
J) ROAARBINUTENIUYEY Ghosh and Karmakar
(2017) UATALEINUTIBIUDDI Simpson (1987)
Wz El-Amier (2015) 151 BITHINTBHNAL
mwﬁaammuuwﬁfa*ﬁguuaﬂLﬂuﬂugﬂmaﬂéa
29naw dgnunieninnia 1 luasau (verru-
cate) LazLUUITHY (psilate) fi9 granulate @14
AU

NMNNAMIANNEUFIWING LI UVBI
Amvssesnhia wuindsnwaiauiuni leud
Lﬂ%Lif]{lLLaEl’J #3U919u00 oblate flaauuy
heteropolar FNNNATUULANUTN Uazditeada
U3 1 ﬁaaLﬂﬂagﬁ@Tﬁum% agdlsnany aqe-
AU UBHIITHRENT AW LANATI T N
TOLAU S'ﬁawmmﬂmmu granulate Wa2 rugulate
Tunnaulnauazinausin aNa1aL U9

LIRS NIAAINUWILNKIY (polar view; P)

161



J. Res. Unit Sci. Technol. Environ. Learning Vol. 10 No. 2 (2019)

uazUNULFUGUIFaT (equatorial view; E) 784
quﬂmam”ﬂ@uvlmﬂﬂ'@ﬁmmmﬁﬂﬂ'jwﬁﬂmum’]
(P/E = 25.63+1.43/49.82+1.73 Wz 39.79+1.47/
70.7022.06 28I0NAU N ULAZENAUTIN ANY
f191) anwmzinaniaansaltyszlosian
A@Anenemaas (Morgan et al., 2014) ldaudie
° A A &
MIunNTiavaIUuNTaInITVaINI 90
MWV Pal and Karmakar (2013) WU
Lizgmaaw”nmuvlmml,a:ﬁ'ﬂmm'n WuwiNTa1ns
Ao a £ A 3 3 A o
NFE1AVINITHA Apis mellifera TILTULNRS
wingthpipfisayluszuufing
mia@ﬂtymmi;mwwmam”ﬂ@mmw
v & > 6 1
lasnslginauruduemisdgdadeonals
WANIZEN BWNTIZHANIANEIWLI L auny
nniuiinsazauuaafonaansiaalugy
2 & = = =2 & 2
VINANNINANIUITNUAZNANIUUNS Tandin
anandummguaimuialaiialule (Massey
et al.,1993; Noonan and Savage, 1999) 814’3
AanuluuIsvaad Inyang et al. (2015) WU
HnauTnginsdanuimadaszuuiing lag
muﬁﬁmﬁ,wam”ﬂmumuﬂuﬁagmﬁ'waa
F1RINVVWIALAN (periphyton) N1 100 Tha
AU Lol unIINN Tz AU aNTLIU b ULARY
ﬁumuﬂummmﬁgné’mfﬁﬂ AIBWBNITA
USurRnausngIninluunasinlasnis
° A '
ildudsgdiadudnnmaianniis u ns
° a o v o A A
WNratIMwuasinaur lWltniniNewaa
fJaluaNuineaINTIN (Masaka and Ndhlovu,
2007) 18lugaawnssuawialng gu n13
a a . A v
naglwanaa (xylitol) Faduaslianumniu
uWnNui1a1a (Bhattacharya et al,, 2015) lian
=3 ) a a 6 (=) 6 2
mmil,l,ﬂigmﬁuwamnmemLW@iuLﬁlmmmau-
levasninausn (Soodsang, 2016)
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asduan1sve
AMNMSANBIANBIULNIINNBIANA-
AEASAIAAAVINIVBINNAL NG WazHNAL-
771 Iudanvaswsinly Muly waziugtaasn
ugasnsmzianiiaune laud Juaisedan
FAUIBUIN LLazwumnluﬁﬁﬁwmei,aqaﬂiﬂ
ilofaduiy snwafAfinnuuaneanuesng
Tataw bawd Wnaulnanwuisasaaatssdun
(chlorenchyma) lusuaasuduly Muwly uas
fMutanandavinnuiauas 35.65¢5.74 6.78+
0.28 Lag 6.3420.19 6amTHINALUAT MUSIAL
faasuunnINvasinauTI F9dUsu
Saeay 23.95+0.44 3.82+0.37 WA 1.00+0.28
AOANTITARLNAT ANUEIAU SIUIUTHUNE-
iwaluuiulusasinaunafanumu 6-8 54
LT8S BITINUIUTHINNNINBIENAUTIN AT
4-6 Tumad wazaunwwsnlnluasdn
aulnevinny 129.33+5.98 Unludaaning
faawas JemnminuesinauTnis 115.07+
252 Inludaaisfafwas luameiny
warssdunluunuluvesinausanios 1 5%
LIRS FIUVDINNAUTINNUY 13 THLTAE
wananinudunsstnlufszaudoa iy
ilaLfiaduiin LLazqandﬂLﬁaLﬁa‘fuﬁ's SRt k!
nmsszaunanglidulunnaiusasdnaulng
wazwunaAngUuristanizuniuly Ty tae
ﬁnmummuwﬁngmﬁuLLa:EULLmlunnmu
Mulunaziusessnvasnnauanwulinly
Wgsgduuuiden Ae Unlufiszauidany
o oTuin
ANHIENNIFUIIWININVDILIDBUFA
ANMUSLAKITINAK WL Li%maaﬁ'ﬂ@uvlm

wazrnaurLdusgnas davanesuuui
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419 72 \IMIANHUELUY heteropolar 1789
\Wauuy monosulcate LLazﬁE‘ﬂi’mLL‘uu oblate
agslsfiann wusnwamru1slsznsindany
LANANINWITRINNTFITHA N1 ANAL
Inofisgawanansiislng (33-56 lunvau)
L8 H8aaBUWHTILUY granulate T medi
Anaurnfisuuwialng (59-84 luasan)
WATTAIAMULUNIILLY NAMTANBIEINNTD
’l,fiza_ql"nﬁmaaﬁw% 2 wiia ldnFusiues
weuly fuly fugeaan wazism Geazin

Uszlamiunnuwisunngrvassaly

naansInlsend

202009 0.07.3u7NN Dozwasd lu
MITIAFDATIIMUANUTFURLL U398
f'?l@i”%’unuaﬁfuagumﬁ’i’mmmuﬂi:mmﬁu
Te16NITugANRUIIUIR (LTt Y-
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