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oL 'ABSTRACT .

This study aimed to find cut the morphelogical and analomical differences
between leaves in 3 genera of Solanaceae, namely; Sofanum tuberosum L. ( potato},
Capsicum annuum L. ( pepper) and Datura stramonium \.. {datyra).

) The follawing morphological characters of leaves were studied for each genus
during two successive seasons . number of leaves/ plant; leaf area/ piant and fresh
and dry weights of Ieavesi plant.

*  The anatomical studies revealed that the petiole in the cross sections was half
circular in ‘'shape in Solanum and Datura and reniform in shape in Capsicum. The
number of vascular bundles were 3 in the petiole of all studied genera, where the
median one was the largest and bicollatral type, while the others were small and also
bicollatral. Concerning the structure of lamina, it was found that, the mesophyll
consisted of one layer of palisade tissue, and some layers of spongy tissue ranging
between 5-7 rows in all studied genera. It is evident from the print of the lower surface
of the lamina, the stomata were anomocytic type in the 3 studied genera, Trichomes
on the lower epidermis differed in the three genera; being multicelivlar unisenate in
Solanum, glandular and multicellular uniseriate in Dalfura, while in Capsicum it was
difficult to observe any type of hairs.

@ : NTRODUCTION

Family Solanaceae is one of the most important economic families of
the flowering plants, with about 90 genzra and 2000 species. Plants are
distributed in the tropical and temperate regions mainly in Central and South
America.The family “includes several important genera, e.q. Solanum,
Capsicum and Datura. Plants are mostly herbaceous, though some are soft
wooded shrubs orf small trees, with alternate, simple or compound leaves
which are often softly hairy; without stipules, (Cobley, 1976} and ( Pritishakla
~ and Misra, 1979). Three genera were chosen for this work, to disclose their
different- morphological and anatomical characteristics in the lgaf. The 3
genera are:

- Solgnum tuberosum L. ( potato), is an annual, herbacecus and
succulent plant. it spreads now through all paris of the world, especiaily in
regions having a temperate climate. Leaf is compound with netted venation.
Tubers are rich in starch and vitamins B and C and used for human food and
livestock feed. .

Capsicum annuum L7 ( pepper), is an annual to biennial herb, it is
grown in subtropical and trepical areas from the southern United States to the
northern parts of South America. It is one of the maost important and widely
distributed vegetable crops in Egypt, especially under tunnel nowadays. Leaf
is. simple -with netted venation. Fruits of hot pepper contain Capsaicin (2%),
therefore if is used as a condiment and for rheumatism treatment by external
application as it irritates and reddens the skin
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Datura stramonium L. ( datura), is an annual or perennial shrub. It is
widely distributed in Middle East and Sudan and is grown in Egypt as an
important medicinal plants. Leaf is simple with netted venation. The fruit, is
often called thorn-apple or mad-apple. lLeaves are rich in alkaloids:
Hyosyamin, Hyosin and Atropine, which are used for medical treatments of
respiration, digestive and nerviace systems and as eye drops, (Robins ef al,,
1992).

MATERIALS AND METHODS

The current investigation was carried out in a field experiment at the
Experimental Station, Faculty of Agriculture, Cairc University, Giza, during
two successive seasons; (2002 and 2003), to compare the morpholagical and
anatomical differences, between 3 genera of family Sclanaceae; Solanum
tuberosum L. Capsicum annuum L. and Datura stramonium L.

Tuber seeds of potato, cv. Spunta, were obtained from the Co-
operative Society of Potato Growers, Egypt. While seeds of pepper, cv.
Anahiam, were secured from the Vegetable Research Department,
Agricultural Research Center.Seeds of datura cv. Stramonium were procured
from the Experimental Station of Medicinal Plants, Facuity of Pharmacy,
Cairo University, Giza.

The layout of the experiment was a randomized complete block design,
in three replicates per genus.The type of soil of the experimental field was a
loamy clay soil.

Tuber seeds of potato were sown on 1* February, 2002 and 2003 in 3
plots, each consisted of 8 rows, 4 meters long and 70 cm in width. Whole
potato tubers, weighing 45-60 g, were sown in hills and covered with soil.

Pepper seeds were sown on 1% February, 2002 and 2003 in warm
seed beds in lines and were transplanted to the field on April 1%in replicates
comprised 6 rows, 4.5 meters long and 65 cm in width,

Datura seeds were cultivated on 1% April, 2002 and 2003, in plots 2 x 3
meters with 6 rows gach and 50 cm. apart. Seeds were disseminated in hills
spaced 50 cm, 3-4 seeds per hill. Plants were thinned to 1 plant per hill after
1 month.

Studied morphological characters: &
Fifteen plants, five planis from each of the three replicates, were

assigned  for the morphological characters, at 15 days intervals in both

seasons.

1. leaf description at the age of 45 days.

2. Average number of leavas / plant at different ages.

3. Average leaf area (cm?) / plant, using the “Leaf Area Meter".

4. Average fresh and dry weights (g.), of leaves / plant at different ages.
Samples were dried in an electric oven at 70°C till constant weight,

{almost 48 hours).
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Anatomical studies:

1. Specimens were taken from plants of the second season at 2 ages, 45 and
€0 days, and were taken from the middle of petiole and the middie of the
lamina including the midrib. Specimens were killed and fixed for at least 48
hours in F.AA. ( 10 mi formalin, 5 mi glacial acetic acid, 85 m! ethy! alcohcl
70% ). Materials were washed in 50% ethyl alcohol and dehydrated in 2
normal butyl alcohol series, embedded in paraffin wax (melting point 52-54°
C). Transverse sections, 20 p thick, were cut using a rotary microtome and
stained with crystal violet / erythrosine combination, and mounted in
Canada balsam, (Willey, 1871). Counts and measurements (p) of the
different tissues were taken, and averages of 10 readings from 5 slides
were calculated.

2. Prints of stomata of leaves were made, using an adhesive, {o detect the
type of stomata in each genus.

3. A peel was taken from abaxial surface of the leaf to examine types of
epidermal hairs.

&

Statistical analysis: ;

Morphological data were subjected to dsfferent methads of statistical
analysis according to computer software designed for statistical analysis

(MSTAT, 1986).

- RESULTS AND DISCUSSION

Morphological studied:

1. Solanum tuberosum L. (potata)
a. Leaf shape:

First leaves arising above the cotyledons, were simple, whnle later
leaves were pinnately compound, alternate with 7-8 ovate leaflets. Each leaf
had an odd, large terminal leaflet. Margins were entire. Many smaller
secondary or tertiary leaflets were found growing between the primary
ieaflets. The young leaflets were densely pubescent bearing hairs of
multicellular_uniseriate type. The leaflets were green and net-veined as
ilustrated in Fig. (1,3).. The description of leaves is in harmony with that of
Hayward (1938), Pushkarnath (1978) and Cutter (1992).

b. Average number of leaves per plant:

Data concerning averages of number of leaves per plant at different
ages throughout the two growing seasons are given in Tabie (1).

{tis evident that the increase in number of leaves was significant at all
stages in the first season, where the maximum number of leaves per plant at
the age of 105 days, reached 131.0 feaves/ plant. At the final sampling date,
at the age of 120 days, a significant decrease in number of leaves was
present.-being 76.2 leaves. This decrease should be expected due to the
defoliation at this age. The highest increase occurred between the ages 75-
80 days as it increased from 60.4 to 110.6 leaves! plant.
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In the second season, significant increases were present at all ages,
except at the stages 30-45 days, as the increase was insignificant. The
maximum number of leaves was achieved at 105 days, 123.8 leaves/ plant.
The highest increase occurred between the ages 75-90 days as it increased
from 52.8 to 94.2 leaves/ plant. A significant decrease in number of leaves
was present in the last stage, 120 days, being 69.2 leaves/ plant. The
percentage increases in number of leaves per plant from the age of 30 days
to the age 105 days throughout the growing season, were 1719.4 and 1983.3
% in the first and second seasons; respectively.

Table (1): Morphological characters of the leaf of Solanum tuberosum L.
during two successive seasons 2002 and 2003 ( Averages of

§ plants).
I Plant No. of Leaf area Fresh weight of | Dry weight of leaves i
age leaves {ecm?) leaves {g.) |
[ days) 11‘.* ptantzm_ 1T.‘ plant - : (g.¥ pi_anztm = ipl’.:mt o
Sgascn | season | season | season | season season season season
30 7.2 5.0 14.3 13.4 0.7 03 [ 041 | 005
45 134 11.2 299.1 | 2625 15.4 118 | 19 | 18
80 34.4 28.4 | 13049 [ 12785 | B53 582 | 102 7.5
75 60.4 528 | 21563 | 18406 | 1029 @45 | 151 | 133
30 1106 | 942 | 28598 | 24191 | 132.0 1255 | 177 | 158 |
105 | 131.0 | 1238 | 31522 | 2901.2 { 1206 1142 | 154 [ 140 |
120 | 76.2 69.2 862.1 735.2 38.4 324 | 112 | 105 |
LSD. | 45 5.9 367.8 | 3429 11.0, 171 | 1.8 { 19
| at0.0§ | TRE o Ll N

¢. Average [eaf area per plant:

values of average leaf area throughout the two consecutive seasons
are shown in Table {1).

It is clear that, significant increases in leaf area were present at the age
between 45-30 days in the first season, being 2853.8 cm? at 90 days, while in
the second one, it was between the age of 45-105 days, being 2901.2 cm? at
105 days.

Insignificant increases in leaf area were gained at the stage between
30-45 days in the first and second seasons, and at the stage of 90-105 days
at the first season. Leaf area reached maximum values of 3152.2 and 2901.2
cm? at the age of 105 days in both seasons; respectively. The highest
increase in leaf area was achieved during the stage between 45 and 60 days
in both seasons.

Significant decreases were recorded at the age between 105 to 120
days in both seasons, being 862.1 and 735.2 cm? respectively. This
decrease might be a result of normal defoliation associated with age. The
percentage increases of leaf area from the age of 30 days to the age 105
days recorded 21943.3 and 21549.3 % in both seasons; respectively.

d. Average fresh weight of leaves per plant:

Results of average fresh weight of leaves at consecutive ages
throughout the two growing seasons are given in Table (1).
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Results revealed that the increase in fresh weight of leaves/ plant was
significant until the age of 80 days in the first season and reached maximum
of 132.0 g. at the age of 90 days, while in the second one the increase was

"ingignificant at the stage of 30-45 days, being 11.8-g. at 45 days. Thereafter,
there were significant increases up to the age of 90 days, where the weight

“reached a maximum of 125.5 g.. Significant decreases in the [ast 2 stages
90-105 and 103-120 days were present in both seasons,

The highest increase in fresh weight occurred during the period from
A5 to 60 days in both seasons. The percentage increases of fresh weight of
teaves/ plant from the age of 30 days to the age 90 days recorded 187571
and 41733.3 % in both seasons; respectively.

e. Average dry weight of leaves per plant:

values concerning averages of dry weight of leaves per plant at
. different stages throughout the two successive seasons are given in Table
- (1)

< |tis evident from the results that there were significant increases in dry
-weight of leaves per plant during the stage between 30-80 days in the first
season. While in the second season the significant increases were between
45-90 days.

Maximum ,weights reached 17.7 and 159 g. at 90 days in both
seasons; respectively. At final 2 stages, 90-120 days, significant decreases
were achieved in both seasons due to the defoliation of leaves. The highest
increase in dry weight occurred during the period frum 45 to 60 days in both
seasons.The percentage increases of dry weight of leaves/ plant from the
age of 30 days to the age 90 days throughout the two growing seasons were
17600.0 and 31700.0 % in both seasons; rzspectively.

2. Capsicum annuum L. (pepper)
a. Leaf shape: ;

- Leaves are simple peliolate, ovate in shape, with acuminate tips and its
base is unequal sided ( inaequilaterus). The lamina has netted venation and
the margin is entire, Fig. (1.b). The description of leaves is in harmony with
that of Bailey (1958).

h. Average number of leaves per plant:

Resuits pertaining to number of leaves per plant throughout the two
growing seasons are given in Table (2).

It is evident that the increases in number of.leaves were insignificant till
the age of 60 days, reaching 22.0 and 20.0 leaves/ plant in the first and
second seasons, respectively. In the following periods, leaf numbers
recorded “'significant increases, throughout all stages in both seasons,
- recording 811.4 and 793.4 leaves/ plant, at the fast age, 150 days, in the first
and second seasons;;respectively The highest increase occurred between
the age 135-150 days in both seasons. The percentage increases in number
of leaves per plant from the age of 30 days to the age 150 days throughout
the growing season, were 10864.9 and 11567.6 % in the first and second
seasons; respectively.

%
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Table (2): Morphological characters of the leaf of Capsicum annuum L.
during two successive seasons 2002 and 2003 { Averages of

5 plants).
| Plant | No.ofleaves/ | Leaf area {(cm?/ | Fresh weight of | Dry weight of
age plant plant leaves (g.) leaves (g.)
lp
{ days) - , ; e ; Imang 1 lgnzm
$eason | season | season | season | season | season | season [season|
30 7.4 6.8 17.0 14.4 0.3 0.3 0.06 | 0.05

45 | 126 | 110 | 377 | 343 | 1.0 0.9 | 030 | 025
60 | 220 | 200 | 111.9 | 1003 | 35 | 3.3 | 1.03 | 096 |
75 | 646 | 604 | 3134 | 3023 | 7.6 74| 2.10 [ 1.94 |
90 | 180.4 | 174.4 | 28605 | 2520.2 | 291 | 273 | 841 | 7.80
105 | 272.0 | 2652 | 4450.5 | 4297.0 | 51.4 | 47.9 | 1480 | 13.52
120 | 349.4 | 341.2 | 5548.9 | 52350 | 87.3 | 81.9 | 2520 | 2268
135 | 562.0 | 5546 | 71416 | 68358 | 1326 | 1291 | 37.42 | 36.70
150 | 811.4 | 793.4 | 8393.7 | 8061.5 | 228.2 | 218.8 | 65.16 | 63.69
ILSD.atl 297 | 109 | 6228 | 2813 | 157 | 98 38 | 42 |
0.05 [ l B

.c. Average leaf area per plant:

Data of leaf area per plant at different stages throughout the two
successive seasons are illustrated in Table (2).

It is clear that up to 75 days, leaf area increased slightly and values
obtained were insignificant, reaching 313.4 and 302.3 cm? at the age of 75
days in the first and second seasons; respectively. Thereafter, significant
increases were continued at a more or less uniform rate starting from 75 days
until the end of growth season, 150 days, in both seasons; respectively. The
highest increase in leaf area was achieved during the stage between 75 and
90 days in the first and second seasons; respectively. The percentage
increases of leaf area through the growing seascn from the age of 30 days to
the age 150 days recorded 49274.7 and 55882.6 % in both seasons;
respectively.

d. Average fresh weight of leaves per plant:

Values in Table (2) show the relation between age and average fresh
weight of leaves/ plant throughout the two growing seasons.

In early stages 30, 45, 60 and 75 days, increases in the fresh weight of
leaves were insignificant reaching 7.6 and 7.1 g. in both seasons;
respectively. Thereafter, significant increases in fresh weight were recorded
till the age 150 days, reaching a maximum of 228.2 and 218.8 g. in the first
and second seasons, respectively. The highest increase in fresh weight of
leaves was achieved during the stage between 135-150 days in both
seasons. The percentage increases of fresh weight of leaves from the age of
30 days to the age 1580 days during the two successive seasons were
75966.7 and 72833.3 % in both seasons; respectively.

e. Average dry weight of leaves per plant:

Data concerning average dry weight (g) of leaves per plant throughout

the two successive seasons are shown in Table (2).
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Average dry weights of leaves were 0.06 and 0.05 g. at 30 days in the
first and second seasons, respectively. [nsignificant increases were present
up to the age of 75 days, reaching 2.10 and 1.94 g. in the first and second
seasons; respectively.

Thereafter significant increases started from the age of 75 days to the
end of the growing season, at the age of 150 days in the first and second
seasons, where weights recorded 65.16 and 63.69 g. in the two seasons;
respectively. The highest dry weight of leaves was reccrded during the period
135-150 days. The percentage increases of dry weight of leaves from the age
of 30 days to the age 150 days throughout the two growing seasons were
65060.0 and 127280.0 % in both seasons; respectively.

3. Datura stramonium L (Datura)
a. Leaf shape:

The leaves are simple petiolate, oblong, slightly lobed, with acute tips
and cuncate bases. Margin of the lamina is sinuate, midviens light green and
its venation is netted, Fig. (1,c). The description of leaves is in harmony with
that of Khattab et al.(2002).

b. Average number of leaves per plant:

Results in Table (3) show the relation between age and average
number of leaves / plant at the consecutive two seasons.

It is obvious that increases in number of leaves were insignificant till
the age of 75 and 60 days in the first and second season; respectively.
reaching 87.0 and 26.2 leaves/ plant. In the following periods, leaf numbers
recorded significant increases reaching a maximum of 414.4 and 406.8
leaves/ plant at the age of 120 days in the wwo seasons; respectively.
Insignificant decreases were found in the first season during the stage from
120 to 150 days, while in the second seascn, significant decreases were
present during the same stage.

The highest increase in number of leaves occurred between the age
105-120 days in both seasons.

The percentage increases in number of leaves per plant from the age
of 30 days to the age 120 days throughout the growing season, were 7300.0
and 7723.1 % in the first and second seasans; respectively.

c. Average leaf area per plant:

Values concerning leaf acea per plant at different ages throughout the
tWo successive seasons are shown in Table (3).
It is clear that there were significant increases in leaf area at the stage from
60-120 days during -the two seasons, while the earlier stage, from 30 to 60
days, there was insignificant increases in both seasons. A maximum leaf area
was recorded at the age of 120 days, where it reached 12010.0 and 11872.9
cm? in the first and second seasons, respectively. At the stage of 120-135
days, insignificant decreases were recorded in the first season, while
significant decreasas were recorded at the stage of 135-150 days. In the
second season, significant decreases were found at the stages of 120-135
and 135-150 days. The highest increases were achieved during the stage
105-120 days in both seasons. The percentage increases of leaf area from
the age of 30 days to the age 120 days through the growing season were
31925.1 and 35131.2 % in both seasons; respeclively.
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Fig. (1): Shapes of leaves of the studied genera:

a- Solarnum tuberosum 1.
b~ Capsicum annum 1.
¢~ Datura stramonium |,
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d. Average fresh weight of leaves per plant;

Results in Table {3) shows the relation between age and the averages
of fresh weight of pepper leaves throughout the two growing seasons.

It is evident from the values that, there were significant increases in
fresh weight of leaves / plant at the stages between 60-120 days in both
seasons, while the first stage, from 30 to 60 days recorded insignificant
increases. Significant decreases were recorded at the final 2 stages; 120-135
and 135-150 days in both seasons; respectively. The highest increase in
fresh weight occurred during the period from 105 to 120 days in both
seasens. The percentage increases of fresh weight of leaves from the age of
30 days to the age 120 days during the two successive seasons were
37187.5 and 40585.7 % in both seasons; respectively.

e. Average dry weight of leaves per plant:

Data concerning average. of dry weight of leaves per piant throughout
the two growing seasons are shown in Table (3).

Insignificant increases were recorded in dry weight from the age 30 to
60 days, being 0.17 and 0.15 g. at the age of 30 days, 4.2 and 3.6 g. at the
age of 60 days in the 1% and 2™ seasons; respectively. Thereafter,
significant increases were present until the age of 120 days in both seasons,
then significant decreases were detected at the final 2 stages from 120 to 150
days. The highest increase in dry weight of leaves was achieved during the
stage 105-120 days in both seasons. The percentage increases of dry weight
of leaves from the age of 30 to 120 days throughout the two growing seasons
were 36782.3 and 39500.0 % in both seasons; respectively.

Table (3): Morphological « characters of the leaf of Datura stramonium L.
during two successive seasors 2002 and 2003 { Averages of §

_plants). A TP
[Plant [ No. of leaves / | Leafarea (cm?) r]—Fresh weight of | Dry weight of l
| age ptant i' -ant [ leaves (g.) l leaves (g.) |
|( days) . |l gk ! plant ’ { plant __,
l [ 1% & | i e B 3 ol BT S Vi

| | season season | season | sedson_lhg.gasonlseason season!seasorﬁ
30 | 56 52 | 375 | 837:4 08 -] 07 | 047 0.5 |
164’ | 134 | 2843 | 2463 | 126 | 89 | 25 | 17 1r
30.8-1-262- | 10410 | 9475 | 208 | 187 | 42 | 36
| 87.0 | 780 | 3137.0 [ 28332 | 769 | 682 [ 154 | 139
184.8 | 179.8 | 5711.0 | 5247.6 | 1234 | 1183 | 265 | 2503
105 | 255.0 | 246.2 | 7862.0 | 7562.7 | 173.6 | 1655 | 383 36.8 |
120 | 4144 | 4068 112010.0| 118729 298.3 | 2848 | 627 50.4 |
| 135 .1 3914 | 3646 [10710.0| 80748 | 1752 | 1681 | 398 | 37.4
| 150 | 321.8 |.275.0- [ 4857.0.| 36652 | 881 831 20.4 19.6
LSD. | 892 305 | 14230-f 7738 | 383 | 295 Ls.z 4.2

/8t 0.05 - o I

Anatomical studies of the foliage.leaf
1. structure of the peticle:

Table (4)and Fig, (2.3, b and ¢} show that, the petiole was half-circular
in shape in potato and datura and reniform in shape in pepper.

|
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The petioie was bounded by an epidermis of a uniseriate layer covered
with a thin layer of cuticle. The averages of thickness of upper epidermis
were 37.5, 16.3 and 12.5 p, while the lower ones were 27.5, 25.0 and 12.5
in potato, pepper and datura; respectively.

The ground tissue, consisted mainly of parenchyma cells, with 3-4,
chlorenchymatous tissue and 3-5 layers of angular collenchyma were found.
Three vascular bundles were embedded in the ground tissue, and the median
one in the 3 genera was the largest and bicollateral, while the others were
small. The average numbers of xylem rows in the median bundles were 43.0,
24,5 and 34.7 rows, and their average numbers of vessels were 103.7, 74.7
and 68.7 vessels, in potato, pepper and datura; respectively. The averages of
length of the central bundles were 339.6, 246.3 and 296.3 y, and their widths
were 2783.3, 933.7 and 1378.7 y in the same sequence.

The averages of thickness of xylem in the central bundles were 87.5,
84.0 and 113.7 . The averages of external phloem thickness were 39.6, 26.9
and 44.8 p, while the internal ones were 32.5, 43.7 and 26.3 u, in the same
previous order. On the other hand, the length averages of the central bundles
zone were 26417, 11413 and 1978.7 u, and their widths were 4254.2
1591.3 and 2312.5 y, in the same order stated before.

The present results on the structure of the peticle were in harmony with
those obtained by Metcaife and Chatk (1957).

2. structure of the lamina:

Table (4) and Fig. (3.2, b and c) show the cross sections of the lamina
of the 3 genera. The upper and lower epidermal layers were covered with thin
cuticle. The measurements of thickness of the upper epidermal layers were
18.8, 12.5 and 21.3 y , while the lower ones were 18.8, 11.3 and 150 u in
polato, pepper and datura; respectively. Measurements of mesophyll
thickness were 197.4, 255.2 and 245.4 4, in the same order. The palisade
tissue consisted of one layer in the 3 studied genera. Measurements of
lamina thickness were 231.4, 274.3 and 276.4 y in potfato, pepper and
datura; respectively. This description agrees with that given by Cutter (1992).

Measurements of palisade tissue thickness were 90.0, 108.7 and 126.3
u in potato, pepper and datura, respectively. The palisade tissue was
extended through the midrib region underlying the upper epidermis, in genus
Capsicum. Measurements of thickness of spongy tissue were 112.5, 1425
and 113.7 y, in the same order stated before. Measurements of thickness of
midrib bundle were 232.5, 150.0 and 287.5 L.

On the other hand, measurements of external phioem thickness of the
midreib bundle were 27.3, 22.0 and 39.6 y, while the internal ones were 37.8,
40.2 and 38.5 y, in potato, pepper and datura; respectively. Averages of
xylem thickness of the midrib bundle were 84.0, 81.9 and 105.0 , in the
same sequence. The average numbers of xylem rows in the midrib bundie
were 25.8, 15.5 and 19.6 rows, and their average numbers of vessels were
52.0, 46.5 and 48.6 vessels, in the same order stated before.

It is evident from the print of the lower epidermis of the lamina that, the
stomata type was anomocytic in the 3 studied genera, Fig. (4.a, b and c).
Fig. (5.a and b) show the different types of epidermal hairs extend to form
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mufticellular uniseriate and glandular hairs in potato and datura; respectively.
While in pepper, it was difficult to detect any type of hairs.

The present resuits on the structure of the lamina in potato were in
harmony with those stated by Hayward (1938) and Cutter (1992). While the
results concerming the structure of the lamina in datura were in harmeny with
those obtained by El-Sayed (1978), Anozia and Lwu (1989) and Khattab et al.
(2002). Results concerning the structure of the petiole in pepper and datura
were in harmony with those stated by Metcalfe and Chalk (1957).

Table {4): Means of measurements (u) and counts of different tissues of
petiole and leaf of Solanum, Capsicum and Datura (Averages

of 10 readings).
Petiole | Lamina !
Characters | Genera | Characters | Genera |
- | Solanum]| Capsicum | Datura] { Selanum | Capsicum | Datura |
Upper epidermis i ! Upper epidermis I B {
fickness (1) 375 183 | 123 L thickness (u) | 188 } 125 | 213 |
[Lower epidermis 1 Lower epidermis | I {
{thickness W) 275 25 . 125 thickness {u) 18.8 ! 1.3 | 16.0
{rNo. of vascular | Mesophyll thickness 1} ‘
Pund@fpenma 3 3 { 3 {u) 1974 | 2552 | 2454
{No. of xylem rows of 21 | Palisade layer T 7y
entrat bundte 43.0 24.5 l 34.7 ! thickness (1) | 900 | 1087 126.3
INo. of xylem vessels | 1 Spongy tissue % {
;bf central bundie 1037 i 747 | 68.7 \L thickness {u ) [ 12,5 i 1425 | 1137
] L } Lamina thickness {u) L 2314 1 2743 2764
{Central bungle ‘r —\f Midrib bundle | T l
thickness (d) 3398 248.3 296.3 } thickness (u) J 2325 :L 150.0 ) 287.5 l
] { Midrib bundle region } [ ) i
Central bundfe widtn | 27833 833.7 13?8,?% dimensions. -Length { 1225.0 i 6550 1225.0 ‘
(1N} {1} Width (u) 1337.5 ! 582.5 1712.5 {
Xylem thickness of External phioem i —}
fcentral bunde (v ) 875 | 810 {1137 ticknessofmidib | 273 i 20 | 96 }
_ bundie () | } {
[External piioem Internat phtoem I e
bhickness of cenvral | 306 | 269 | 448 | shicknessofmidio | 378 | 403 | 385
bundle (u) bundle ()
Internal phicem Xylem thickness of
ithickness of central 25 437 285 midib bundie (p) 84.0 81.9 105.0
lbundle {p )
Dimensions of central No. of xylem rows ol
bundle zone. central bundie 25.8 15.5 195
HLeagth (P ) 268417 | 11413 19787 No. of xylem vessels o
Width () 42542 | 15913 [2M25 cantral bundie 52.0 45 5 48.8
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Fig. (2 ): Transactions of the leaf petiole of 3 genera of Solanaceae

a) Solanum tuberqsum L. (X 17.6)
b) Capsicum annuum L. (X 26.0)

Details: u ep: upper epidermis; col: collenchyma; ou ph: outer phloem; xy:
xylem; in ph: inner phloem and | ep: lower epidermis.
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Fig. (2 ) cont
(c) Datura stramonium L. (X274}

Details: u ep: upper epidermis; la bu: jateral bundle; g t : ground tissue;

ou ph: outer phloem; xy: xylem, in ph: inner phloem; me bu: median
bundle and 1 ep: lower epidermis.
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col

Fig. (3 ): Transactions of the lamina of

a) Solanum tuberosum L. {X 32)
b) Capsicum anmuaem L. (X 50)

Details: ri: trichomes; u ep: upper epidermis; col: colienchyma;
pal t: palisade tissue; spo t: spongy tissue; ou ph: outer phloem;
xy: xylem: in ph: inner phloem and | ep: lower epidermis.
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Fig. ¢3):Cont. :
c) Datura stramonium (X 25).

Details: u ep: upper epidermis: pal t: palisade tissue:
spo U spongy tissue: col: collenchyma: ou ph: outer
phloem: xy: xylem: in ph: inner phloem and 1 ep: lower
cpidermis. '
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(b)
© sl
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Fig. (4 ): Anomocytic stomata type of leaves (X 263):
a- Solanum tuberosum L.

b- Capsicum annuum L.
c- Datura stramonium L.
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Fig. (5): Different types of hairs (X 166):
a) Multicellular uniseniate hairs in Solanum fuberosum L.

b) Multicellular uniseriate and multicellular glandular hairs
in Datura stramontum L.
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CONCLUSION

From the prior results, the following could be concluded:

Al the end of the growing stage for each genera, (120 days for
Solanum and 160 days for both Capsicum and Datura) results showed that,
Capsicum was the highest in number of leaves/ plant; leaf area/ plant, and
the fresh and dry weight/ plant in both seasons. On the contrary, Solanum
was the lowest in the same characters.

The shape of the petiole differed, being half-circular in Solanum and
Datura and reniform in shape in Capsicum. Solanum petiole had the thickest
upper and lower epidermis and Datura petiole was the lowest. Concerning to
- the median bundie of the petiole, Sofanum was the thickest and widest, with
largest number of xylem rows and vessels, while Datura petiole has the
thickes’. xylem and external phloem in median bundle, and the highest in
length and width of central bundle zone. On the other hand, Capsicum petiole
was the lowest in number of xylem rows of central bundie, central bundie
thickness and width, thickness of xylem and external phloem of the central
bundie, and length and width of central bundle region.

Measurements of lamina revealed that Datura was the highest in
thickness of lamina, palisade tissue, thickest midrib bundie, dimensions of
midrib bundle region and xylem and external phicem of the midrib bundle.
Sofanurm was the lowest in thickness of lamina and palisade layers thickness,
while Capsicum was the lowest in midrib bundle thickness, dimensions of
midrib bundle region, and thickness of xylem and external phioem of the
midrib bundle.

Thus, the studied morphological and anatomical characters revealed
the differences between the three genera which could be useful in any
further taxonomic studies.
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