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Table (1) Dimensions of epidermal cells and stomata in leaves of Verbenaceae .

Taxa Epidermal cells Stomata
upper Lower Upper Lower wrWﬁm
Length | width Length width Length width Type Length width Type
Verbena x 60.50+13.60 | 28.75+7.11 41.00+5.16 | 24.29+2.81 | 30.29+1.89 | 21.294+2.56 A 23.86+2.34 | 19.71+1.89 A E
hybrida .
Lantana camara 60.34+8.87 26.25+7.03 | '49.00+3.76 24.48+1.27 - - - 29.00+2.55 | 20.33+1.80 A E M..
Phyla canescens | 59.25+11.16 | 40.50+14.31 | 62.20+13.03 | 27.00+7.87 26.86+2.27 | 21.00+1.29 | AHp | 25.33+2.13 | 20.56+1.13 AP E w
Phyla nodiflora 47.29+10.98 29.43+6.68 35.71+10.86 | 18.0043.16 | 26.43+1.40 | 20.29+1.89 | D,P.A | 25.33+2.87 | 21.00+1.73 | D,P,A E
Duranta repens 49.5549.21 24.00+6.77 31.50+7.21 15.88+2.64 - - - 24.00+2.45 | 16.50+1.35 A E
Vitex agnus- 23.67+4.55 11.67+2.07 18.50+3.44 11.00+2.16 - - - 20.67+1.94 | 19.89+2.32 A C
castus
Clerodendrum 47.50+5.66 33.90+4.95 36.71+4.68 | 28.58+6.08 - - - 37.29+5.82 | 25.00+1.73 A E
inerme

A = Anomocytic , D = Diacytic , P = Paracytic, lIp = Hemiparacytic ,C = Circular



Table (2) : Stomatal index for leaf epidermis , density of epidermal cells and stomata, and undulation.

Taxa Stomatal Index No. of epidermal cells per mm” No.of stomata per mm® Undulatior
Up .ep Lo.ep Mean Up .ep Lo. ep Up .ep Lo. ep Up .ep Lc
Verbena x 13.89 19.96 16.93 826.67+140.82 821.33+205.73 183.33437.41 | 204.80+92.19 C-S U
hybrida
Lantana camara - 21.68 - 708.20+295.65 1051.33+351.55 - 317.40+58.49 | C-Und C-
Phyla canescens 19.75 17.54 18.65 682.67+38.75 795.43+81.34 168+33.12 | 169.14+30.43 St-C S
Phyla nodiflora 22.89 37.59 30.24 952+40.27 563.20+77.07 282.67+37.41 | 339.20+86.46 St-C S
Duranta repens - 14.32 - 10.38.55+106.64 1650.29+206.44 - 276138.01 St-C Sin
Vitex agnus- - 12.73 - 3712.334322.13 3413.35+408.80 - 498+64 St C
castus .
Clerodendrum - 9.70 - 887+47.32 1136.00+60.22 - 122+7.66 St St
inerme .

Up. %‘u upper epidermis, Lo .ep. = __oé.on epidermis , St = straight , C = Curved , Und =Undulate



Table (3) : Density and dimensions of hairs in leaves of Verbenaceae

Taxa Upper Epidermis Lower Epidermis
Glandular hairs Eglandular hairs Glandular hairs Eglandular hairs
No.per mm® | Dimen sions No.per mm® | Dimensions | No.per mm? | Dimen sions | No.per mm? Dimen sic
Verbena x 2.40+0.89 27.80x27.20 12.50+3.42 - 366.67x29.33 18.00+3.73 33.25x28.29 50.33+5.57 363.25x25
hybrida +1.92+2.28 +214.07+12.71 +12.29+9.93 +157.11+1¢
Lantana 2.22+1.07 31.50x29.20 7.56+1.90 179.05x39.10 12.08+1.31 29.86x27.32 5.88+2.28 224.20x30
camara +2.08+2.13 +53.84+3.16 +4.46+4.28 +23.39+8.
Phyla | 9.00+2.76 19.50x17.50 6.50+1.00 253.00x44.44 31.71+5.71 19.80x18.70 7.60+0.89 275.00x44
canescens +2.20+1.31 +53.34+5.29 +3.77+4.03 +51.2747.
Phyla nodiflora | 58.40+10.14 21.17x18.22 26.40+4.32 224.44x48.88 | 67.20+8.79 22.17x19.83 26.80+3.63 291.25x45
+3.43+1.72 +49.02+10.01 +3.4343.19 +92.96+17
Duranta repens | 96.00+32.00 24.33x23.00 - - 42.67+18.48 | 28.33x27.83 - -
+13.65+12.17 +2.81+2.79
Vitex agnus- 88.00+30.64 32.00x31.14 | 2713.60+331.32 23.88x8.20 5.60+1.67 37.14x36.00 | 3712.00+323.82 82.00x8.
castus +3.10+2.73 +5.26+2.39 +3.08+1.73 +2.94+2.
Clerodendrum 10.89+1.76 56.25x48.33 - - 22.40+6.69 52.00x48.10 - -
inerme +5.38+1.46 +8.22+7.53




Table (4) : Anatomical characters of leaf blade in Verbenaceae .

Diameter of

Taxa Lamina Leaf epidermis thickness pm | Number of | Palisade Diameter of Number Spong layer Cuti:
thickness pm upper Lower rows of layer palisade layer | of rows of | thicknes um- | spongy layer
palisade thickness ym | cells ym spongy cells ym
layer layer
Verbena xhybrida | 190.11+8.21 24.00+4.04 18.29+3.45 2-3 88.43+15.47 | 15.09+7.54 2-4 49.57+6.13 17.00+3.38 6.80
Lantana camara 223.33+12.11 | 24.50+1.73 18.75+5.86 2-3 91.25+11.09 | 16.40+3.15 3-4 92.60+8.11 30.25+6.96 5.57
Phyla canescens 312.00+56.75 | 22.00+2.12 17.75+1.71 34 101.75+11.1 | 23.17+3.76 4-6 125.00+26.7 | 30.67+4.04 5.16
8 0
Phyla nodiflora 576.20+38.47 | 25.00+3.56 26.14+2.54 4-5 300.50+21.6 | 14.00+2.00 4-5 268.50+47.2 | 37.83+12.97 | 4.19
0 9
Durania repens 228.33+2.89 12.88+1.84 12.25+3.40 1-2 84.33+8.14 11.67+2.27 5-6 93.13+6.57 19.38+3.74 4.80
Vitex agnus-castus | 164.17+18.76 | 12.13+1.03 12.80+1.92 2-4 61.75+8.26 9.50+1.38 2-3 52.80+14.65 | 10.50+1.29 3.36
Clerodendrum 427.50+34.31 | 25.60+3.65 22.00+4.12 2-3 240.50+24.5 : 28.75+8.54 5-6 180.40+23.0 | 26.80+3.42 5.25
inerme 2 4 ~
. o~
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Table (5) Anatomical characters of mid — rib and petiole in Verbenaceae (in micrometer)

Taxa Shape | Thickness of Lengthof | Number of Number of Petiole
of mid-rib Wood arms | Wood arms in | vesselsinthe | shape | No.of Length of
mid-rib the mid-rib arm v.b*. wood arm
Verbena x hybrida | Strongly | 672.50+26.29 | 95.83+20.29 |, 22.50+2.38 8.17+1.47 | Crescent 5 118.33+18.45
ercet
Lantana camara | Strongly | 832.40+79.50 | 94.57+10.94 | 33.75+7.80 4.50+1.29 | Ovate 5 153.05+2.45
. ercet _
| Phyla canescens Semiflat | 486.67+80.83 | 131.25+8.54 15.5740.55 3.4340.53 Crescent 3 47.30+7.10 | .
' Phyla nodiflora Flat | 716.67+125.83 | 26.67+4.16 7.86+1.95 4.33+0.58 | Crescent 3 63.00+9.09 |
Duranta repens Erect | 450.00+58.31 | 73.67+14.99 11.80+2.28 4.25+0.50 Ovate 1 145.10+15.41
Vitex agnus-castus | Strongly | 803.75+38.16 | 87.03+7.16 19.25+0.96 4.20+0.84 Circular 3 143.00+15.72
erect : ,
Clerodendrum inerme | Erect | 985.60+23.80 | 111.67+24.83 | 14.67+2.08 5.50+1.29 Cardiac 3 113.40+13.69

* v.b =Vascular bundle




Taebl (6) : Anatomical characters of stem in Verbenaceae

Taxa Shape Epidermis Cortex Phloem Length of wod | Pith diameter | Stem diameter | Pith/ | No.of
thicknesspm | thicknessum | thickness pm arm pm um um stem vb
diamter
Verbena x Quadrangular 18.00+3.92 76.75+11.64 53.404+7.40 48.674+6.50 680.00+57.88 1020.00+58.74 0.67 Cont.
hybrida '
Lantana camara | Quadrangular 18.754+2.99 101.50+19.80 34.25+2.99 96.67+23.37 822.5+66.02 1162.50+221.26 0.71 Cont
Phyla canescens Circular 26.40+3.05 338.50+33.34 | 40.67+8.14 40.33+6.68 618.00+60.17 1585+121.45 0.39 Cont
Phyla nodiflora Circular 33.00+3.56 255.50+6.66 50.83+3.97 75.50+9.85 1127.50+54.39 | 2063.33+136.50 0.55 Cont
Durantarepens | QOvoid- ILTI4L11 | 1762943130 | 52.50+12.82 61.25+6.24 | 2190.00+671.00 | 2550.00+919.24 | 0.86 | Cont
a
polyganal : . Q
Vitex agnus- Quadrangular 13.7543.5 113.33+11.06 78.40+10.14 127.57+17.62 | 1241.50+102.45 | 1857.50+385.26 0.76 Cont
castus ) §
Clerodendrum Semi-quad 19.40+1.95 126.40+8.12 53.75+10.90 116.75+15.65 | 1632.50+119.27 | 2345.50+151.77 0.70 Cont
inerme rangular

v.b = Vascular bundle, Cont. = Contineous
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. 1 : upper (A) and lower (B) leaf epidermis of some species of
Verbenaceae (Scale bar=0.5mm)

Fi

(1]

Fig. 2 :Types of hairs in some species of Verbenaceae (Scale bar
0.5mm).
a. Aglandular hairs .
b. Glandular hairs

Fig 3 : Tranverse sections of leaf blades of some species of
Verbenaceae (scale bar = 0.5 mm) .

Fig 4 : Tranverse sections of petioles of some species of
Verbenaceae .
~ "(scale bar =0.5 mm) .

Fig 5 : Tranverse sections of stems of some species of Verbenaceae

(scale bar = 0.5 mm) .
Fig.(1,3,4,5)

1. Verbena x hybrida

2. Lantana camara

3. Phyla canescens

4. P. nodiflora

5. Duranta repens

6. Vitex agnus-castus

7. Clerodendrum inermis

...Chlorenchyma
Collechyma
Parenchyma
Phloem
Xylem
Sclerenchyma

Plate 1
a — Upper epidrmis of Clerodendrum inerme
b - Upper epidrmis of Pyla canescens
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¢ — Lower epidrmis of Lantana camara

d - T.S. of Pyla canescens leaf

e — Mid-rib of Vitex agnus- castus

f- Mid-rib of Lantana camara

.8 — Petiole of Vitex agnus- castus

h - Petiole of Clerodendrum inerme

i- T.S. of Lantana camara stem

j =T .S.of Clerodendrum inerme stem

k—-T.S.of Vitex agnus- castus-stem
(Scale bar = 0.5 mm )
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COMPARATIVE ANANTOMICAL STUDY OF SOME
SPECIES OF THE FAMILY VERBENACEAE IN IRAQ

‘Taha Y. Al-Edany

Department of Plant Protection,
College of Agriculture , University of Basrah

SUMMARY

Anatomical features of cuticle, epidermis, leaves , petioles and stems of seven
species belong to six genera of Verbenaceae were studied , these are Verbena x
hybrida Vilm. , Lantana camara L., Phyla canescense (Kunth) Greene, P.
nodiflora (L.) Greene , Duranta repens L., Vitex agnus-castus L. and
Clerodendrum inerme (L.) Gaertn.

Some of these features were of significant taxonomic value on the genenc
and specific level , they are stomata , kinds and density of glandular and non-
glandular hairs as well as thickness of cuticle , leaf blade and shape of stem
--section .

Key for identification of species based on epidermal and trichome characters
was provided .
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