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ABSTRACT

The morphological, epidermal and anatomical chaeastof two wild Datura taxa leaves grown in Sanaity were
investigated. Morphologically; the shape, apex, gmarbase, texture, size and venation of laminaevetudied. The
epidermal characters including the properties oidepmal cells (shape, size & frequency), stomatgpprties (type
of stomata complex, size, frequency, index ana)athd type of trichomes were determined. Anatoliyi¢he
characters of mesophyll and main midrib were ingased. The lamina morphological characters of the two
studied Datura taxa leaves (shape, base, apex,imaexture and type of venation) as well as epitrcharacters
including the properties of epidermal cells (lengtize and frequency), stomata properties (sizefeagliency) &
type of trichomes and the anatomical characterigkiness of Mesophyll and number of abaxial colgnta layers

in the midrib) shows a high significant in taxonomalue for the separation between the two studdedura taxa.
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INTRODUCTION

The genudDatura Linn. comprises about 10 species distributed mainly épital and warm temperate regions,
especially tropical American and Austra]lg, only 3 species are known from Yem@&atura metel, D. innoxia &
D. stramonium2] and only 2 species datura taxaso far recorded from Sana'a governor&tejnnoxia & D.
stramoniun3 , 4]

Few studies have been done on the morpholodical 6, 7] epidermal8, 9] and anatomicdB] features oDatura
taxa leaves.

However, no attempts seem to have been made toadgdhe taxonomical significance of those featurasrefore,
the present study aims to investigate the morplcdb@nd anatomical features as well as epidereaiufes of
Daturataxa leaves in Sana'a city and to evaluate tiggiifcance as key characters for differentiation.

MATERIALS AND METHODS

Fresh samples dbatura taxa were collected from different localities iarfa'a city during the May 2015 to August
2015 (Table 1) and identified according to Chaugha}, Wood[7] & Collenette[10] and compared with samples
from the Herbarium of the Faculty of Science Sahaidversity. For leaf morphology at least five ®ven matured
and well expanded leaves were investigated to detter leaf architecture characters of each spewiesh were
based on the terminology of (Approaches to ideratfon of Angiosperm leaf remain) Dilchg@rl]. The characters
described were leaf petiole and lamina featuree (shape, apex, base, margin, texture & venation).

To study the epidermal characters fresh maturedvesitl expanded leaves of tHeatura taxa were cut at the
median portion, the specimens were soaked in corated Nitric acid for 2 to10 hrs depending ontireure of the
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leave. The appearance of the air bubbles indichiedeadiness of epidermises to be separated. arhples were
then transferred to Petri dish containing water waiitth the use of fine forceps and dissecting neghiée upper
(Adaixal) and lower (Abaxial) epidermis were sepada These were then cleaned with camel hair birustater
[12]. The two epidermal layers (Adaxial & Abaxial) mestripped and stained with Saffranin, Excesssias
rinsed off with clean water and mounted in glycemlclean slides then covers by cover sJii&). The slides were
observed by using Leica (ATC 2000) microscope temaine lamina epidermal (adaxial & abaxial) chéees of
each species which were based on the terminolo®jldfer[11]. The characters determined were stomata complex
features (stomata type, size & frequency); epidenek features (shape, size & frequency) and Taiohs features
(Type & frequency). Photographs of lamina epideriffislaxial & Abaxial) characters were taken by Canon
(IXUS255 HS) digital camera. The stomata frequempygdermis cell frequency and trichome frequencyevaased
on average obtained from observation of 10 micredield with an area 625frat x 200, the stomata index (SI)
was calculated using the formula of Salisb[ir¥]; SI= [S \ (S+E)] x 100, where S= No. of stomatamarea of
625unf & E= No. of epidermal cells in an area of 625ufthe stomata ratio (SR) was helpful in defining tipe

of leaf. It is the ratio of the number of stomata the abaxial epidermis to the number of stomateaadaxial
epidermis, if SR>1 the leaves are classified ashéstgpmatic, if 0.1<SR<1 as hypoamphistomatic an8iRk0.1 as
hypostomatic[15]. The stomata size (length x width); epidermal site (length x width) and guard cells area
(length x width x Franc'os constant which is 0.785%ere based on average obtained from observafictD
individual, by the help of ocular micrometer catited with stage micrometer (value of 400x locufaalsdivision

= 0.25 pum) and Image j program.

For the anatomical studies leaf lamina were cudnall samples each sample were fixed in formaletiaacid-
alcohol solution for two days. After removing thecétive by distilled water, they were dehydratedhwethyl
alcohol solution of 30%, 50%, 60%, 70%, 85%, 90%a 400% before being embedded into paraffin anticse
by using a rotary microtome. The sections werensthiin a Saffranin O/Fast Green combination [16je T
anatomical characters (structure of the laminajdamepidermis and midrib) were examined by using& ¢ATC
2000) microscope and by utilizing the availabletamacal literatures of Fahfi7] and Esall8]. Photographs of
the leaf sections were taken by Canon (IXUS255 di§ijal camera.

The thickness of the Mesophyll was measured byh#ip of ocular micrometer calibrated with stage rovceter
(value of 400x locular small division = 0.25 pmydadmage j program, in addition to that the thiciaes the
Midrib was measured by the help of ocular micrometdibrated with stage micrometer (value of 10Qacular
small division = 1 um) and Image j program.

Table 1: Locality and Date of Collection of the tw investigatedDatura taxa

Coordinates

Date Location Elevation Taxa
Longitude Latitude
May Datura innoxia
2015 1 44°11'16.3"E  15°21'49.7"N  2271m asl. &
Datura stramonium
June 2 44°11'41.5"E  15°21'16.8"N  2266m asDatura stramonium
2015 3 44°11'13.9"E  15°22'07.8"N  2269m asl. Datura innoxia
July . .
Datura innoxia
2015 4 44°11'42.8"E  15°20'38.2"N  2275m asl. &
Datura stramonium
August Datura innoxia
5 44°11'20.3"E  15°21'55.1"N  2313m asl. &
2015 Datura stramon@um
6 44°12'23.3"E  15°20'1.44"N  2280m asl.Datura stramonium

The taxonomical value of quantitative leaf morplgatal, epidermal and anatomical features were deted by T.
test using Graph Pad Prism 6.01 program, if P-evélu< 0.05 then the quantitative leaf featuredgsificantly
different.

RESULTS AND DISCUSSION

Morphological Analysis:
Table 2 &3 and Figure 1 demonstrate the main mdagical properties of the studidédhtura taxa leaves

The leaf architecture shows kind of difference atpe
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Lamina is, ovate — lanceolate, asymmetrical, cedas, grey green, pubescent, with a Campotodromous
(Brochidodromous) venation ( secondary veins joittggbther in a series of prominent arches, neveritating at

the margin), up to 15.7 x 9.6cm, acute at apexang to sinuate at margin, oblique, asymmetrichhae irDatura
innoxia, while it is ovate, asymmetrical, chartaceoud]oydsh green, glabrescent, with a Craspedodromous
venation (secondary veins terminating at the margup to 16.9 x 11.7 cm, acute to acumenate ex,agoarsely
dentate to lobed at margin, oblique, asymmetritddase inDatura stramonium,leaves of Datura innoxia and
Datura stramoniunare petiolate leaves with a normal petiole.

Identification key to the studiedDatura taxa leaves based on their morphological characters

+ Lamina ovate — lanceolate, coriaceous, Grey grpebescent, Campotodromous venation, repand totsiraia
0Tz U0 [T T Daturainnoxia.

- Lamina ovate, chartaceous, Yellowish green, glatemts Craspedodromous venation, coarsely dentdtbéal at
(00T 1o [T T Datura stramonium.

Epidermal Analysis:
Table 2 & 3 and Figure 2 shows the main epiderrhatacters of the studiddhtura taxa leaves as clarified by light
microscope.

Epidermis cell shape is rectangular with undulak wall in Datura innoxiaandD. stramonium(Figure 2). The
mean of epidermal cells size is largest in the mdlaurface oD. stramonium(22.9 umM) and the smallest mean of
epidermal cell size (11p@nwas recorded in the abaxial surfaceDofinnoxia furthermore, the highest mean of
epidermal cells density was found in the abaxiafase ofD. innoxia (335 epidermal cell /625 |fnfollowed by
175 epidermal cell / 625 |fran the adaxial surface 8. innoxig while the lowest mean of epidermal cells density
(93 epidermal cell / 625 panwas recorded on the adaxial surfacelfstramoniun(Table 3).

Amonotetracytic (four cells enclosing guard celbimirregular and variable pattern) and anisodiiegle ring of 3
cells -2 larger & 1 smaller- enclosing the guardisfestomata complex types were occurred in thexiatland
abaxial surface db. innoxiaandD. stramonium(Table 2 & Figure 2) and this agrees with whateBadier[8] and
Hameed & Hussairf9] recorded.
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Figure 1: General Morphological Characteristic ofDatura taxa Studied Leaf.

A-C: Daturainnoxia leaf, A: Adaxial surface, B: Abaxial surface & C:Campotodromous
(Brochidodromous) venation; D-F:Datura stramonium leaf: D: Adaxial surface, E: Abaxial
surface & F: Craspedodromous venation.
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The largest mean of stomata size was in the abauigce ofD. stramonium(4.5unf) and the smallest mean of

stomata size (2.7 (@nwas recorded in the abaxial surfaceDofinnoxia (Table 3) on the other hand the largest
mean of guard cell area was found in the adaxidhse ofD. stramoniun{1.6pnf) and the smallest mean of guard
cell area (0.9uR) was recorded in the adaxial and abaxial surfa@ inoxia(Table 3)

All the observed stomata are small size (Tabldi8)is because, stomata whose guard cells lessltham long are
designated -small while those are more than 38qnu &re termed lardé9].

The Stomata ratio (SR) @. innoxia and D. stramoniumwere 0.54 and 0.73 (0.1<SR<1) respectively thisnsho
that leaves of the studiddatura taxa are hypoamphistomatic (leaves that have stomaboth surface, with more
on the abaxial surface than the adaxial surface)

Figure 2: Types of Stomata in the Adaxial and Abal surface ofDatura taxa leaves

A-B: Daturainnoxia leaf, A: Adaxial surface, B: Abaxial surface; C-D:D stramonium Leaf,
C: Adaxial surface, D: Abaxial surface; Am: Amonotetracytic stomata, An: Anisocytic
stomata

The highest mean of stomata density was observéleoabaxial surface @. innoxia(102 stomata complex /625
unt) whose mean of stomata index was 23.2 followe8%gtomata complex /625 |fon the adaxial surface Bf
innoxiawhose mean of stomata index was 23.9; while theshwean of stomata density (30 stomata complex /62
unt) was recorded on the adaxial surfac®ostramoniunwhose stomata index was 24 (Table 3)

Two main types of trichomes were identified in th@® Datura taxa studied leaves: glandular trichomes and non-
glandular trichomes. According to observation abband 3 morphological categories of glandulahtsimes were
recorded inD. innoxia and D. stramoniumcorrespondingly. Furthermore; . innoxia 7 and 5morphological
categories of glandular trichomes were recordedthen adaxial and abaxial surface respectively; winleD.
stramoniuml and 3morphological categories of glandular tiioks were observed, the former on adaxial surface
and the latter on abaxial surface (Table 2 & Fid)re

On the other hand, the non-glandular trichomes whssified according to their surface in two typ@sooth non-
glandular trichomes and rough non-glandular tricesnthe former occurs . innoxiaand the latter occurs iD.
stramonium Furthermore; the smooth non-glandular trichomesb rmugh non - glandular trichomes are subdivided
structurally in to 4 and 6 morphological categogesrespondingly (Table 2 & Figure 3).
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In addition to that; the 4 types of smooth non-dlaar trichomes were only observed on the adaxighse ofD.
innoxialeaf; while 4 types of rough non - glandular triohes were recorded on the adaxial & abaxial surfddz
stramoniumeaf respectively (Table 2).

Generally, the trichomes accrues on both surfacgtuafiedDatura taxa leaves with more density on the adaxial
surface than the abaxial surface (Table 3), thedsgmean of trichome density was recorded ondhagial surface

of D. innoxia (16 trichome/625 pf) followed by 8 trichome/625 pfon the abaxial surface 6. innoxia while the
lowest mean of trichome density (2 trichome /625%uwas observed on the abaxial surfaceDofstramonium
(Table 3).

Identification key to the studiedDatura taxa leaves based on their epidermal characters:

+ Presence of unicellular head with tricellular unise stalk and unicellular head with tetracelluaiseriate stalk
on the adaxial and abaxial surface of the leafsgree of smooth non-glandular trichomes on theiablsurface of
the leaf........cooeeiii Datura innoxia.

- Absence of unicellular head with tricellular wmigte stalk and unicellular head with tetracetulaiseriate stalk
from the adaxial and abaxial surface of the leefsence rough non - glandular trichomes on theiadamd abaxial
surface of the leaf...........cccooovvvneneene. Datura stramonium.
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TaTable 2: Qualitative Morphological & Epidermal Characteristics of Datura taxa studied leaves.

Characters Datura taxa Datura innoxia Datura stramonium
a Shape Ovate — Lanceolate Ovate
B Texture Coriaceous Chartaceous
g Colour Grey green Yellowish green
§ © Surface Pubescent Glabrescent
& E Venation Campotodromous Craspedodromou
(i < Apex Acute Acute to Acumenatg
(=]
° Margin Repeand to Sinuate Coarsely dentate t
o Lobed
S ] . Oblique-
§ Base Oblique- asymmetrical asymmetrical
Petiole Normal petiole Normal petiole
Ad Amonotetracytic Amonotetracytic
Type of stomata & Anisocytic & Anisocytic
P Ab Amonotetracytic Amonotetracytic
& Anisocytic & Anisocytic
Unicellular head with unicellular stalk ﬁg deszen':t F',Dr;e;::tt
Unicellular head with bicellular uniseriate stalk ﬁg i:gzgzt g?j::;t
. L L Ad Present Absent
5 Unicellular head with tricellular uniseriate stalk. v Prosent Absent
=}
2 | Unicellular head with tetracellular uniseriate ktal Ad Present Absent
a Ab Present Absent
]
Bicellular head with unicellular stalk. A Eresert Fbsent
8 Multicellular head with unicellular stalk. A Eresent fbsent
B
5 Multicellular head with bicellular uniseriate stalk Ad Present Absent
S ” Ab Present Absent
s | g Smooth, bicellular uniseratp Ad Present Absent
ol 8 with a round apical cell. Ab Absent Absent
‘_é’ E s Smooth, tricellular, uniseratg Ad Present Absent
5| o 8 with a round apical cell. Ab Absent Absent
2 z (% Smooth, tricellular, uniseratg Ad Present Absent
w =3 with a long round apical cell. | Ab Absent Absent
= Smooth, tricellular, uniseratg Ad Present Absent
= with an obtuse apical cell. Ab Absent Absent
% Rough, simple unicellular Ad Absent Absent
B gh, simp ) Ab Absent Present
%’ Rough, simple uniserate Ad Absent Present
S gh, simp ) Ab Absent Absent
z Rough, bicellular uniserate Ad Absent Present
5 with a hooked apical cell. Ab Absent Absent
3 Rough, bicellular uniseratg Ad Absent Present
e with a long acute apical cell. [ Ab Absent Present
Rough, tricellular, uniseratg Ad Absent Present
uniserate with an acute apichl
cell. Ab Absent Present
Rough, tetracellular, uniserafeAd Absent Absent
withalong hooked apical cell.| Ab Absent Present
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Table 3: Quantitative CharacteristicsDatura taxa studied Leaves

Characters - - Datra taxa - P- Value
D. innoxia D. stramonium
& [ Length cm Min (Mean +SD) Max 4.1(9.8445)1591 6.9(11.9+3.7)16.9 0.438
3 | Width cm Min (Mean +SD) Max 2.768 (6.5+2.7)9.¢ 4.3(8.8+2.8)11.7 0.2157
3 | Size unfMin (Mean +SD) Max 11.3 (73 +55.2) 1503 30.1@18+ 62) 198.4| 0.3151
. . . Ad 1.3(3.9+1.3)6.5 2.4 (5.5+1.8) 11 < 0.00p1
Epidermis cells Length pm Min (Mean +SD) Max b 73(39208)58 1.6 (5.122.1)10.2 0.001h
. . ; . Ad 1.3 (3+1.3)6.6 2.2(4.1+1.3)8 0.000p
Epidermis cells Width pm Min (Mean +SD) Max v 15(28+08)54 1.8(38:13)74 00001
. . . . Ad 1.2(12.5+9.5)42.9 6.2(22.9+10.6) 49.L €001
Epidermis cells Size pAMin (Mean +SD) Max v 4211 £4.3) 22.6 2.9(202 12)47.9 < 000
Frequency of Epidermis cells in an Area of 625um | Ad | 129 (175 +41.4) 287 85(93 +6) 104 < 0.0001
Min (Mean £SD) Max Ab | 300 (335 +21.6) 372 112(131 +14.1) 15D 00D
. Ad 1.4 (1.9+0.4)3 1.6 (2.6+0.5) 3.5 < 0.0001
Guard cells Length pm Min (Mean +SD) Max v 11(1.7203)2.2 1.5 (2.4 +05)34 Z0.00p1
m
o ) . Ad 0.4(0.6+0.1) 0.8 0.6(0.8+0.2) 1.2 < 0.0001
=3 Guard cells Width um Min (Mean +SD) Max b 0.3 (0.6 20.2) 0.9 0.4(0.7 20.2)1 0.0076
3 . Ad 0.4 (0.940.3)1.7 0.8 (1.6+0.5) 3.2 < 0.0091
% | Guard cells Area pgMin (Mean +SD) Max v 0.3(0.920.4)L5 0.5(1.40.6) 2.6 <0.0001
. . Ad 15(38+11)5.7 2.7(5.2+1.4)9.2 < 0.0001
Stomata complex Size paMin (Mean £SD) Max b 13(2.7208)42 1.8 (4.5:1.8) 8.4 ~0.00b1
Frequency of Stomata in an Area of 625°um Ad 48 (55 +9.2) 80 24 (30 £3.5) 34 < 0.0001
Min (Mean £SD) Max Ab 72 (102 +14.4) 122 30( 41 £5.4) 48 < 0.00p1
Stomata ratio - 0.54 0.73 -
) ) Ad | 21.8(23.9 +1.7) 27.5 20.3 (24 +1.9) 26.2 036
Stomata index Min (Mean £SD) Max Ab | 18.7 (23.242.6) 25.9] _ 19.6(23.6 £2.1)27 ] 0.7203
Frequency of Trichome in an Area of 625um Ad 7 (16 +5) 25 3(5%1.3)7 < 0.00011
Min (Mean +SD) Max Ab 1(8+4.7) 15 1(2+0.8)4 0.0029
Z| Layers of Palisade parenchyma 1 1 -
= § Layers of Spongy parenchyma 5(5.9+0.7)7 .5 40.5) 6 0.2183
S| Mesophyll thickness pum Min (Mean +SD) Max 1P7(2 + 2.8)20 9.8(13.1 + 2.2)15.5 <0.0001
. Ad 4 (4.4+0.5) 5 5(5.6 +1.1) 8 0.0161
= Number of Collenchyma Layers Min (Mean +SD) M b 2(2.2 £0.4)3 3(33:05)4 0.0001
o . Ad 5(6.2+1.1)8 6 (8+1.7)10 0.0163
= M
= Number of Paranchyma Layers Min (Mean +SD) M 5D 6(7.220.7)8 7 (8 £1.3)10 01324
Midrib thickness Min (Mean +SD) Max - 48.2 (614869.3 52.1(74.5+ 20.4) 111)8  0.044p

Ad: Adaxial surface of the leaf, Ab: Abaxial sudaaf the leaf, SD: Stander Deviation.
Significantly different (P < 0.05)
Ad: Adaxial surface of the leaf, Ab: Abaxial sudaaf the leaf
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Type I: Glandular Trichomes (A-G):

A-  Unicellular head and unicellular stalk.

B-  Unicellular head with bicellular uniseriatelkta
C-  Unicellular head with tricellular uniseriatetst
D-  Unicellular head with tetracellular uniseriatalk.
E- Bicellular head with unicellular stalk.

F- Multicellular head with unicellular stalk.

G- Multicellular head with bicellular uniseriatekk.

Type II: Non-glandular Trichomes (H-Q):

H-  Smooth, bicellular uniserate with a round apazsl.

I- Smooth, tricellular, uniserate with a roundcapcell.

J- Smooth, tricellular, uniserate with a longndwapical cell.
K- Smooth, tricellular, uniserate with an obtupéal cell.

L-  Rough, simple unicellular.

M- Rough, simple uniserate.

N-  Rough, bicellular uniserate with a hooked alpiei.

O-  Rough, bicellular uniserate with a long acyial cell.

P-  Rough, tricellular, uniserate with an acuteabpcell.

Q Rough, tetracellular, uniserate with a long hemblpical cell.

Figure 3: Types of Trichomes inDatura spp.
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Anatomical Analysis:
Table 3 & Figure 4 lllustrate the main anatomidaamacters of the twBatura taxa studied leaves as clarified by
light microscope.

The transverse section of the two Datura taxa stlldiaves (Figure 4) shows the presence of cuiitleoth adaxial
and abaxial surface, the adaxial and the abaxideepis composed of uniseriate oval to rectangesdis.

Although the transverse section of the tivatura taxa studied leaves confirms that the leaves ram the type
bifacial (Dorsiventral). The mesophyll iD. innoxia consist of one layer of elongate of Palisade pdArgma
arranged like a row of stakes without air-space &idayers of irregular Spongy parenchyma witlews &ir-space;
while in D. stramoniumit composed of one layer of elongate Palisadengéisana arranged like a row of stakes
with a few air-space and 5-6 layers of irregulaoiByy parenchyma with air-space.

According to observation the mesophylln innoxiais thicker then the mesophyll. stramoniumwith average
thickness 17.2 um and13.1 um correspondingly aisd abrees with type of leaf texture i innoxiaand D.
stramonium(Table 2 & 3 and Figure 4).

On the other hand the midrib in the transversei@edtf the twoDatura taxa studied leaves consist of cuticle on
both adaxial and abaxial surface, adaxial and aba&yidermis composed of uniseriate oval to reatkamgcells
followed by adaxial and abaxial collenchymapPininnoxiathe adaxial layers and the abaxial layers of oclgma
consist of 4 -5 layers & 2-3 layers, while [h stramoniumthere is 5-8 adaxial layers and 3- 4abaxial laydrs
collenchymas (Figure 4).

The main vascular bundle in the transverse secidhe twoDatura taxa studied leaves is surrounded by adaxial
and abaxial layers of parenchymaOninnoxiathere is 5-8 layers of adaxial paranchyma and l&y&rs of abaxial
parenchyma, while iD. stramoniumthere is 6-10 layers of adaxial paranchyma and (7 layers of abaxial
paranchyma.

According to observation the thickness of Bnestramoniunmidrib is much thicker than the midrib Bf innoxia,
with averageahickness 74.5 pm and 61 um respectively (TableRgure 4).

Identification key to the studiedDatura taxa leaves based on their Anatomical characters:

+ In the Midrib section of the leaf the adaxial anoldal collenchyma consist of 4 - 5 and 2- 3 taye
FESPECHIVEIY.....coei e Daturainnoxia.

- In the Midrib section of the leaf the adaxial afmedal collenchyma consist of 5 -8and  3- 4 layespectively
..................................................................... Datura stramonium.

The results, proved that leaf architecture charaare good taxonomic markers in plant identificatiand
classification. The laminar shape, base, apex, imangd texture are the most useful morphologicaratters in
separating the two studied species from each offieo; this study shows that the type of venati®mam important
diagnostic character in distinguishing betweentiee species morphologically.

Epidermal characters have potential for taxononse as additional taxonomic charact§28]. The result of
examining the epidermal cells shows that the lengjte and frequency of epidermal cells vary frowm leaf of one
species to another among the genera.

The results shows that size of stomata is taxoraligianportant and can be used in designation betwbe two
studied taxa, on the other hand stomata complex ityfghe twoDatura taxa, was amonotetracytic and anisocytic;
this is in agreement with observations recordedSmjereder|[8] and Hameed & Hussalf].
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Figure 4: Transverse section oDatura taxa studied leaf blade.

o o s B
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A-D: Datura innoxia leaf blade, A: Midrid, B: Mesbyll, C: octahedral shaped crystals, D: crystal-dan
E-H:Datura stramonium blade, E: Midrid, F: Mesophy&: octahedral shaped crystals, H: crystal-sand
epl: adaxial epidermis, ep2: abaxial epidermis, pdaxial parenchyma layers, p2: abaxial parenchyroh: adaxial collenchyma layers, , c2: abaxialleathyma
layers, pa: palisade parenchyma layer, s: sponggpehyma layers,cyl: octahedral shaped crystalg; cyystal-sand

Stomata frequency shows a taxonomical significatiabse of its variation which is observed amonghtieetaxa
(Table 3). The stomata ratio in the two studiecatabarify that the leaves are from the hypoamphisiic type
(Table 3) while stomata index is approximately shene; thus it does not provide an additional diatiadeature in
distinguishing between the two studiedtura species.

According to the result, Trichomes type presenssgaificant epidermal diagnostic character in tlfetentiation
between the two studiddaturataxa (Table 2).

The anatomical study shows that there is a relsliipnbetween the thickness of mesophyll and typeafftexture,
D. innoxialeaves are Coriaceoushile D. stramoniumare Chartaceous and timesophyll in the transverse section
of D. innoxialeaves is much thicker than threesophyll in the transverse sectiondf stramonium

On the other hand the midrib. stramoniunieaf is much thicker than the midrib Bf innoxialeafand that is due to
number of collenchyma and parenchyma layers.

CONCLUSION
According to the results the lamina morphologidadracters as well as epidermal characters andrihi®mical

characters of the two studiddhtura taxa leaves shows a high significant in taxonowdtue for the separation
between the two studiddatura taxa.
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