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ECOLOGICAL STUDIES ON RESIEEDA PRUINOSA

DEL. GROWING IN EGYPT

Tolba, Inas A.M. and Yackob, Hanona S.
Dept. of Medicinal and Aromatie Plants, Desert- Rescarch Center, El-
Matareya, Cairo, Egypl.

Re-w'rlu prainosa Del.. family Resedaceae is an annual  herb,
collected during spring and summer of 2002 from El-
Quesyma, El Arish, and Ageba Matruh. The soil supporting the
plant was sandy loam in texture at the two layers habitat while
it was rocky sand at surface layer and sandy loam at bottom
layer at Ageba habitat.

Soil salinity at Ageba habitat was relatively higher than that
of El-Quesyma habitat. ‘The soil was slightly alkaline in
reaction at both  habitats.  Calcium ions were the major
component, while magnesium ions were the second major
component of the soil at the two habitats. Calcium, magnesium
and sodium ions were higher at the surface and bottom layers at
Matruh than that at El-Quesyma habitat. Sulphate content was
higher in soil of Ageba than that of El-Quesyma. Bicarbonates
were the major anion component ol the soil at Ageba, while
chlorides were the major anion component of the soil of El-
Quesyma  habitat. The vegetation analysis at El-Quesyma
habitat revealed that the dominant species was Zygophyllin
albim while. Reseda pruinosa Del. represent the 2" dominant
species in spring and 6™ dominant  species in - summer.
Meanwhile, the dominant species at - Ageba  was  Reseda
priinosa Del in spring and 3" dominat species in summer. It
was lollowed by Alhagi mawrorum, Artemisia herba  alba,
Asphodelus  microcarpus and - Urginea maritima. in - spring.
Concerning  the eco-physiological studies it was found that
R.pruinosa Del, stored water inits tissues (o overcome the dry
weather conditions, where its moisture content was higher at
spring than that at summer at the (wo habitats. The total-
soluble and insoluble carbohydrates, total nitrogen and total
lipids were slightly higher at Ageba than that at EI-Quesyma
habitat, where it reached its maximum values during spring and
its unimum values during summer at the two studied areas.
The total ash content, acid and water insoluble ash and crude
fiber were slightly higher at EI-Quesyma than that at Ageba
habitats, where it reached its maximum values during summer
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and its minimum values during spring at the (two investigated
areas due to the imcrease in total ion accumulation as a result of
increasing soil morsture stress conditions.

Concerning the active constituents it was found that the
percentages of total flavonoids, total alkaloids, total saponins
and total tannins were higher during spring than summer. Also
it was revealed that the active constituents of the plant were
higher at Ageba than that at EI-Quesyma habitats.

Keywords: Resedaceae. ecological studies, climatic facfors, metablolic
products, active constituent.

Family Resedaceae is a hmted family, it contains only 6 genera and 75
species distributed in the world. Some members of the family are herbs
while the others are shrubs (Ghazanfar 1994). Family Resedaceae was found
to be serving as a source of many type of glycosides. Schraudolf (1965)
found that the plants belonging to family Resedaceae contain glycosides
mostly as glucobrassicin specially in seedling stage. Reseda is the most
important genus in this family because it is not only rich with phenolics and
glycosides as a whole but also rich with flavonoid glycosides.

In Egypt many plants of this family are used in folkmedicine as
antimicrobial remedies. where crude preparations of such plants are used in
different forms for oral and external local applications to treat microbial
infections. Among the disorders (reated are anti- inflammatory, analgesic
activities and in external hemorrhoidal treatment (Susplugas ef al., 1993).
The plant under investigation Reseda pruinosa Del. can be classified
taxonomically as follows according to (Tackholm, 1974).

Division © Angiospermae
Class - Dicotyledoneae
Sub class . Archichlamydeae
Order - Rhoedales
Famly . Resedaceae
Genus . Reseda

Specics . Pruinosa

The plants belonging to this family are herbs or shrubs with alternate
stipulate leaves and bisexual zygomorhplic flowers in racemes; sepals 4-8,
petals 0-8, stamens 3-40, ovary of 2-6 carpels; gynoccium and androccium
placed on a short “androgynophore™ which is expanded on one side into a
prominent disc; fruit a capsule. rarely berry or of free 1-seeded carpels.

Reseda species are annual or perennial herbs or shrubs with frutescent base.
Flowers white or yellow in a terminal raceme. Perianth 4-8 merous, upper
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petals cleft or parted. Stamens 10-40 inserted upon a floral disc inside
periarth. Fruit of 3-4 toothed capsule with gaping mouth, open even before
sceds ripen.
The medicinal values reported for certain members of Resedaceae which
have been reviewed in the literature, stimulated us to carry out the present
study. The reviewed literature showed that nothing was traced concerning R.
pruinosa Del. as far as our aware. So it was decided to carry out ecological
and eco- physiological studies of R. pruinosa Del. growing naturally .in
Egypt (o investigate the conditon under which R. pruinosa Del. can live and
survive.

MATERIALS AND METHODS
Ecological studies

Ecological studies of R. pruinosa Del. were done in two selected
localities; El-Quesyma (North Sinai) and Ageba at Marsa Matruh (North
Western Coast), during the growth seasons, spring and summer (2002).
Climatic factor

The mean values of climatic factors for both investigated habitats
were obtained from the Meteorological Department of Egypt.

Edaphic factors

Soil samples were collected for physical and chemical analysis from
soil supporting Reseda pruinosa Del. at two depths (0-20 and 20-40cm).
Soil physical properties (granuleometric analysis)

Soil texture was determined by sieve shaker method (Jackson 1967).
The soil moisture content was determined at two depths (0-20 and 20-40cm)
using the method described by Rowell {1994).

Soil chemical properties

Determination of soil soluble salts involved an estimation of anions
and cations in 1:5 soil solution; which was prepared according to Piper
(1947).

Anions: carbonates. bicarbonates, chloride und sulphate ions were
determined according to the method described by Jackson (1962) and
Brower and Zar (1984).

Cations: sodium and potassium ions werc measured using flame
photometer according to Rowell (1994). Calcium and magnesium were
measured by titration against EDTA (Brower and Zar. 1984).

The hydrogen ion concentration of the soil was measured using
electric pH meter. Electrical conductivity (E.C.) of the soil was measured by
electrical conductivity meter (Rowell, 1994).

Vegetation (community) analysis

The structure of vegetation of R. pruinosa Del. was analyzed
sociologically according to procedures described by Braun- Blanquet (1964).
The component species in the community were listed counted in a series.of

20 quadrates, 10x10m eich. The species area relationship was then deduced.
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The frequency index, frequency class and frequency liagram were compiled
and calculated according to Ambasht (1986). The inportance of component
species was determined by computation of density and relative density.
Eco-physiological studies

The over ground parts of the plants used in the present investigation
were obtained from El-Quesyma (El-Arish) and \geba (Matruh) during
spring and summer (2002).
Determination of water content

It was estimated according to the metho.! described by Rowell
(1994) during spring and summer seasons.
Metabolic products

The total soluble and insoluble carbohyd::ies in the plant were
determined according to Chaplin and Kennedy (1994). The total nitrogen
and protein contents were determined according to James (1995) and the
total lipid were d=termined according to Christie (1932).
Determination of certain pharmacopoeial constanis

The total ash content, acid and water insoluble ash and crude fiber
contents were determined according to Askar and Treptow (1993).
Active constituents
Preliminary phytochemical screening:
It includes, test for lavonoids (Wall er al., 1954). test lor alkaloids (Woo et
al., 1977), test for saponin and tannins (Balbaa, 1980).
Determination of total flavonoid (%):
The total flavonoids (as quercetin) of R.Pruinosa Del. at the two studied
habitats were determined by spectrophotometerically method described by
Karawya and Aboutable (1982).
Determination of total alkaloids (%):
The total alkalod of R. pruinosa Del. at the two studied habitats were
estimated using two methods the acid- base titration and the gravimeteric
methods as described by Balbaa (1986) and Woo er /. (1977).
Determination of total saponin (%):
Saponin content of R. pruinosa Del. at the two localities were determined
according to Balbaa (1986).
Determination of total tannins (%):
The total tannins was estimated according to Makks: and Googchild method
(1996).

RESULTS AND DISCCUS )N

Ecological Studies
Phenology

Reseda pruinosa Del. is an annual scabrous. pruinosa herb. Lower
leaves lincar lanceolate entire, other ternate with linear lobes, capsules
longer than broad, cylindrical- clavate, usually pruiiosa. It is distributed in
sandy places in the following regions:
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The Nile valley from Cairo to Wadi Halla, the Oases of the Libyan
desert, the western mediterrancan coastal region, the red sca region, Sinai
proper (South of El-Tihdesert) Geble Elba and surrounding mountains,
situated in the south-cast corner of Egypt at the Sudan frontier (Tackholm,
1974).

It is of interest to mention that the phenology of Reseda pruinosa
Del. was largely dependent on the environmental condition associated with
its growth. During the period of investigation, it was observed that the plant
reached its maximum heights during spring 54.8 and 68.7¢cm at ElI-Quesyma
and Ageba, respectively (Tablel), while its mean minimum heights were
39.2and 54.3cm during summer in El-Quesyma and Ageba, respectively. Its
height was higher in Ageba than that of EI-Quesyma during the two seasons.

TABLE (1). Mecan values of the average heights of ten plants Reseda
pruinosa Del. at the two habitats

Seusons Mean heights (cm)
El-Quesyma Ageba
Spring 2002 54.80 68.70
S.D 4.24 4.28
Summer 2002 39.20 54.30
S.D 4.59 2.89

S.D= Standard deviation

Climatic factors

The climatic data in tables (2 and 3), represents the conditions in the
two studied arcas, which clearly indicate (hal the mean maximum
temperature was ranged between 17.2°C in January @nd 34.4°C in July at El-
Quesyma, while it was ranged between 16.3°C in January and 31.5°C in July
and Scptember at Ageba habitat. The mean minimum temperature varied
from 8.5°C in January to 22°C in August at ElI-Quesyma, while it varied
from 8.4°C in January (0 23.4°C in August at Ageba habitat.

Data indicated that the relative humidity was 62.7% in November as
minimum value and 77.0% in January as maximum value at El-Quesyma
while at Ageba habital, it was 61.0% in Oclober as minimum value and
73.7% in June as maximum value. Data also indicated that wind speed at El-
Quesyma reached its minimum of 2.8 Knot/hour in August and maximum of
5.4 knot/hour in January and December while it reached its minimum of 6.9
knot/hour in Qciober, and its maximum of 10.9 knot/hour in January at
Ageba habitat. Data revealed that the total annual amount of rainfall was
33.2 mm and 40.6 mm at El-Quesyma and Ageba habitats, respectively. R.
pruinosa Del. grows and flourishes well under condition of moderate
temperature (27.8 maximum and 14.6 minimum at 3l- Quesyma and 25.1
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maximum and. 18.6 minimum at Ageba habitat) during its vegelative
growths at May .

TABLE (2). Mecan values of climate particular for El-Quesyma region
(El-Arish) obtained from Meteorological Department of

LEegvpl. ‘

—_— I"':"p"“lu':‘ _( Relative | Water vapour | Wind speedat | Amount
it Mean | Mcan Hu% pressure H.Pa Knot Rainfal (mm)
| Max Min

{January 172 8.3 770 105 54 148
{Februar 216 KR 727 120 45 317
Mawch 241 110 677 134 50 40
Apnl 251 127 650 135 45 08

May 278 146 69.0 167 3.2 0.1
Uung Y 184 693 215 30 0

[uly 344 24 710 257 40 0

| August 336 220 6.0 259 28 0
September 333 200 0717 236 31

Octoher 29.1 151 727 209 29 09
November 267 123 627 137 34 (N
Ievember 211 99 093 16 54 88
Total 33.2

TABLE (3). Mcan values of cliamte particular for Ageba region (Marsa
Matruh) obtained from Meteorological Department of

Egvpt.
i 1‘?‘""""""‘ ( Relanve [ Water vapour | Wind speed at | Amount Rainfal
Mot Mcan Mcan Hu' pressure H Pa Knot (mm)
Max Min
January 163 KA 730 104 109 18.5
February 190 100 71.7 115 87 25
March 203 116 697 127 9.3 0.2
Apul 20.1 13.2 623 129 8.2 37
My 251 15.6 723 17.3 78 0
{June 215 186 737 213 76 0
{uly 35 333 703 253 78 0
August ilo 234 617 235 74 0
Scptember ils N2 653 224 7.1 0
October 27.1 187 610 171 69 40
Novamber 239 144 647 141 Tl 23
{Pecember 202 109 0667 114 9.5 9.4
i Total 40.0

[-daphic factors
Physical properties of the soil

Results of granuleometric analysis of the soil supporting R. pruinosa
Del. indicated that soil is sandy loam in texture at EI-Quesyma at the two
layers. rocky sand in 0-20 ¢cm and sandy loam in 20-40 cm at Ageba region.
The mamn bulk of the soil was mixed sand at the two studied arcas (Table 4).
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TABLE (4). Granuleometric analysis of the soil supporting
Reseda pruinosa Del. at the two habitats.
Granuleometric analysis of soil fractions (mm%)
. Soil depth .
Localit Soil texture :
. cm Fine gravel |Coarse sand oFllr;ess(n)n?fls Silt 0.063- | Clay <
1-2mm | 05-1mm | mr_n' 0.25 mm | 0.063 mm
El- 0.20 Sandy loam 6.1 37.10 20.0 18.2 12.6
Quesyma 20-40 |Sandy loam 16.9 32.50 12.5 22.8 15.2
Ascba 0-20 loamy sandy 9.2 20.3 25.8 ,28.6 15.1
° 20-40 [Sandy loam 12.1 15.6 27.9 30.5 13.9

The soil moisture content (Table 5) show the seasonal variation
coinciding with the seasonally climatic factors. The values reached their
maximum in spring with rain season and their minimum in summer
associated with drought, high rates of evaporation and low relative humidity.

The soil moisture content reached its maximum value at the bottom
layer (20- 40 cm), while its minimum value was obtained at the surface
layers (0-20 c¢m), and was slightly higher at Ageba region. The data show
that there was a general trend in layers at the two seasons for increasing soil
moisture contents with increasing soil depths, which may be attributed to the
fact that surface layers of the desert soil are subjected to intense evaporation
and the deep layers are protected against evaporation (Shalaby e7 al., 1981).

TABLE (5). Mean values of five samples of soil moisture content of
Reseda pruinosa Del. at the two habitats during the growth

season (2002)
Soil moisture content %
Locality Sﬂmil:t:n r)leplh
Spring Summer
0-20 1.83 0.68
El-Quesyma s T3 o
0.28 031
= 0.11 0.07
0.14 0.15
= 0.05 0.04
Ageb 0-20 3.94 oY)
e 20-40 5.36 3.15
0.04 033
N 0.51 020
s 0.16
i 0.25 0.10

S.D= Standard deviation
Sx=Standard error
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Chemical properties of the soil
Cation contents

Calcium constituents form the major ion of the soil associated R,
pruinosa at the upper and botlom layers at both habitats. Its ion
concentration was relatively high. It ranged between 3.55 and 4.91 meq/100
g at El-Quesyma and between 14.81 and 8.20 meq/100 g at Ageba region
(Table 6). Magnesium constituents form the second major ion of the soil.
The ion concentration ranged between 2.89 and 1.52 meg/100 g at El-
Quesyma and 6.96 and 5.15 meq/100 g at Ageba region. It was observed that
Ca™, Mg™™ and Na' ions concentrations were higher at the surface and
bottom layers at Ageba than at EI-Quesyma habitat. It was also observed that

K™ was relatively low in the (wo studied habitats (Table 6).

TABLE (6). Chemical analysis of soil associated with Reseda
Pruinosa Del. at the two halitats

Analysis of the soil saturation extract

Soil EC
Locality L‘l:];:l; PH m'(l:_:l:;hl Soluble cations (meqg/100g) Soluble anions (megq/100g)

Ca™ | Mg | Na* K* CO;” | HCOy | Cr SO~

El- 0-20 | 7.5 0.7 355 | 289 | 0.89 0.37 | Traces | 1.69 3.18 0.30
Quesyma | 20-40 | 7.7 1.3 491 |1 152 | 0.67 | 025 | Traces| 1.47 2.60 0.98

0-20 | 7.8 17 1481 6.96 | 6.13 1.50 039 | 203 | 426 1.78

Ageba |0 s0 | 79| 20 | 820|515 471 | 081 | 091 | 172 | 1205 | 3.61

Clarkson and Hanson (1980) reported that Ca™ concentration are
generally required to protect the roots of the plants from the deleterious
effects of salinity. In 1984, Imamual -Hug and Larher recorded that Ca™
lowered proline content which is an indicator for stress severity.

Ca™ has a role in the maintenance of membrane integrity, Leopold
and Willing (1984) stated that Ca™ is an important factor in the resistance of
plants to salinity. Energy which is used in osmoregulation and maintenance
respiration would be alternatively utilized for growth in the presence of Ca™.
Anion contents

The soluble carbonates were traces at El-Quesyma, while it ranged
between .39 and 0.91 meq/100g at Ageba.

Meanwhile HCOy from the major ion at Ageba ranged between 20.3
and 17.2 meq/100g while it was lower and ranged between 1.69 and 1.47
meq/100g at EI-Quesyma, chlorides ions the major anion of the soil 3.18 and
2.6 meq/100g at EI-Quesyma while it was higher 4.26 and 12.95 meq/100g
at Ageba habitat. _

The salmity at Ageba habitat was relatively high than that of El-
Quesyma, which may be due to the increase in chloride and sodium ions at
Matruh habitats. These results are in agreement with those obtained by
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Brower and Zar (1984). Generally, Cl' content increased on passing from the
rainy season 10 the end of the dry season (EI-Monayeri er al., 19806a).

It is clear from table (60) that sulphate (SO,7) contents of soil sample
in the two studied areas were relatively low. It ranged between 0.30 and 0.98
meq/100g at El-Quesyma and between 178 and 3.61 meg/100g at Ageba.
The sulphate content was higher at soil of Ageba habitat than that at El-
Quesyma habitat (Table 0). SO, was taken up by plants mostly in smaller
amounts than Cl -ions and are used for amino acid and enzyme syntheses
and for counteracting the increased CI ions accumulation (El-Monayeri et
al., 1986 a). pH value and clectrical conductivity (E.C.) of the soil. The soil
was slightly alkaline in reaction, with pH ranging between 7.5 and 7.7 and
7.8 and 7.9 for the surface and the bottom layers at El-Quesyma and Ageba
habitats, respectively (Table 6). The electrical conduclivity (E.C.) ranged
between 0.7 and 1.3 and 1.7 and 2.6 m mohs/cm at the surface and bottom
layers at EI-Quesyma and Ageba habitats respectively (Table 6).

The increase in E.C. ol Ageba soil solution than that of ElI-Quesyma
may be due to the increase in the sum of total anions and cations. The
discussion reported by Brower and Zar (1984) are in agreement with the
present data.

Vegetation analysis

Vegetation at El-Quesyma habitat (Table 7) revealed that the
dominant species was Zygophyllum album in spring and summer with
frequency index 100% and density 13.3% at spring and 15.8% al summer.

Reseda pruinosa Del. resembled the second dominant species in
spring with frequency index 100% and density 6.8% while it resembled the
sixth dominant species in summer with frequency index 65% and density
4.4%. 1t was followed by Salsola tetrandra, Artemisia herba-alba, Artemisia
monsperma and Alhagi maurartm in spring .

The vegetation analysis at Ageba habitat (Table 8) revealed that the
dominant species was Reseda pruinosa Del. with frequency index 100% and
75% and density 7.9% and 5.2% in spring and summer, respectively. It was
followed by Alhagi  maurarum, Artemisia  herba-alba,  Asphodelus
microcarpus and Urginea maritima in spring .

Egyptian J. Desert Res., 53, No.2 (2003)
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TABLE (7). Floristic composition of 20 quadrates (10x10m)

representing Reseda pruinosa Del. community studied

in El-Quesyma during 2002.

Scasons
Species Spring Summer
Tol | g, | Frc. | Do, [RD9%| 70| Ry | Fre. | D%. [RD.%
No. No.

Zygophyllun album 260 | 100 5 133 | 21.0 | 315 100 5 15.8 | 29.5
R.e‘\ eda .pruium'rr Del 135 100 S (_"8 I 0'_0 88 65 4 4.4 8.3
Salsola tetrandra 105 | 100 5 53 | 85 | 137 | 100 5 6.9 | 129
Artemisia herba- alba 85 95 5 43 6.9 ('-:’- 70 4 3.1 5.8
Artemisia monosperma 1o { 95 5 [ 35 |89 9 85 5 48 | 89
Alhagi mauornm 140 85 4 7 I3 ] 8 65 4 43 8.0
Launaca spinosa 50 75 4 25 | 41 46 75 B 23 4.3
Asphaodelus tenuifolius 75 00 3 38 | ol 53 50 3 27 5.0
Hyoscyanus muticus 85 50 3 43 | 69 75 40 3 3.8 7.1
Astragallus spinosus 03 50 3 32 | 59 23 30 2 1.2 22
Suaeda fiutticosa 45 | a0 [ 3 [ 233729 |30 | 2 | 15|28
Salvia lanigera 38 |40 | 3 [ 3117|252 |09 16
Hclrlu.\)'lmr ._\'('«v).pn rium 33 40 3 1.7 27 30 15 3 15 29
Astragallus tribuloides 15 20 > 08 13 15 20 2 0.8 15

Fr9%=Frequency %
Fr.C.=Frequency Class
D%=Dcnsity%
R.D.=Rclative Density

TABLE (8). Floristic composition of 20 quadrates (10x10m)

representing Reseda pruinosa Del. community studied
in Ageba during 2002.

Seasons
o Spring, Summer
Species -

ol i | B | D%, 2" Feoe | B | Do, | 2
Reseda prainosa Del I85 1100 ) 5 | 79 | 175103 | 75 4 5.2 | 157
Alhagi maurorum 165 | 95 5 83 [ 183 ] 115] 70 4 58 [ 17.6
Artemisia herba-alba 97 | 95 5 149|108 78 | 80 4 39 | 11.6
Asphodelus microcarpus 65 | 85 5 |33)72] 50| 80 4 | 25|76
Urginea maritima 87 | 80 4 44 | 97 | 75 70 4 38 | 11.5
Limoniwm wbiflorum 46 | 75 4 23 | 5.1 | 23 | 40 3 1.2 | 35
Limonitm angustifolitun 63 | 70 4 32 7.0 | 44 50 3 22 | 67
Noaca mucronata 55 | 50 3 28 | 6.1 | 47 | 40 3 24 | 7.2
Polygonwum equisetiforme 36 | 50 3 1.8 | 40| 19 | 35 3 09 | 29
Echinopus spinosissimuniy 25 | 45 3 13 ] 28 | 21 45 3 1.0 | 3.2
Salvia aegyptiaca 21 30 2 L[ 24| 12 20 2 06 | 1.8
Suacda [ruticosa 40 | 25 2 2 4.5 30 15 1 1.5 | 46
Stachys acgyptiaca 25 25 2 1.3 ] 28 17 15 1 09 | 2.6
Thymelaea hirsiia 14 15 1 07 | 1.0 14 15 1 07 | 2.1
Capparis spinosa 7 15 | 04 | 08 7 15 | 04 | L1

Fr%=Frequency%
Fr.C.=Frequency Class
D%=Density %
R.D.=Relative Density
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Eco-physiolgoical studies

The present work attempted to study the water content, the
metabolic and active constituents of ability for adapting itself to severe
conditions of the desert habitats. The investigated materials were collected
during the growth season 2002 in the two natural habitats, EI-Quesyma and
Ageba habitats.

Water content

Table (9) indicate that the percentage of waler content of R.
pruinosa reached its maximum values (38.6 and 56.3%) in spring and its
minimum values (22.8 and 31.5%) in summer at El-Quesyma and Ageba
habitats, respectively. It was observed that the percentage of water content of
R. pruinosa Del. was slightly higher'in plants growing at Ageba habitat than
at El-Quesyma habitat.

Data also indicated that the percentage of water content of R.
pruinosa Del. was higher in spring than in summer at the two habitats.
TABLE (9). Mean value of water content in ten plants of R. pruinosa

Del. at the fwo habitats.

Ilem - Scasons El-Quesyma Ageba
Walter content % Spring 38.6 56.3
Summer 22.8 315
S.D 1.98 0.70
1.98 2.12

S.D= Standard deviation

During spring, as the soil moisture is more avaliable and other
climatic and edaphic factors favour less evapotranspiration and more dilution
of soil solution, desert plants accumulate high amounts of carbohydrate and
nitrogenous compounds (El-Monayeri ef al., 19806a).

Metabolic products
Total -, soluble -, and insoluble - carbohydrates %

It is clear from table (10) that the percentages of total, soluble and
insoluble carbohydrates of R. pruinosa Del. at spring were higher than that at
summer at Ageba, while insoluble carbohydrate at summer was higher than
that at spring. Data indicated that the total, soluble and insoluble
carbohydrates were slightly higher at Ageba than that of El-Quesyma
habitats.

El-Monayeri er al. (1981) stated that the decline in total
carbohydrates concentration as a result of increasing water stress may be
attributed to the decrease in photosynthesis associated with the increase of
respiration rate in different plants.

Total nitrogen

Data presented in table (10) indicated that the percentage of total
nitrogen of R. pruinosa Del. reached its maximum values of 0.98 and 0.76%
in spring and its minimum values of 0.80 and 0.72% in summer at Ageba
and El-Quesyma habitats, respectively. Data also indicated that the total
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nitrogen contents were slightly higher at Ageba than ElI-Quesyma habitat, the
high amounts of total nitrogen content is mainly due to high metabolic rates
of R. pruinosa as a result of high water resources of the soil during spring
months than during the dry periods, which accounts to Stocker’s assumption
(1960).
Total lipids
The total lipid contents of R. pruinosa reached i’s maximum value
of 3.41 and 2.06% in spring and minimum value of 2.57 and1.87% in
summer at Ageba and El-Quesyma habitats, respectively (Table 10). The
increase of lipid content during spring may be due (o the increase of
carbohydrates concentration which converted o lipid by oxidation reaction
(El-Monayeri ¢t al., 1981).
TABLE (10). Mean value of total -, soluble -, and insoluble -
carbohydrates, total nitrogen and total lipids of Reseda
pruinosa Del. at the two habitats.

Item Scasons El-Quesyma Ageba
Total carbohydrates /100 dry wt. | Spring 1.08 1.46
Summer 0.89 1.17
Soluble carbohydrates ¢/100 dry | Spring 0.82 0.97
wiL Summer 0.58 0.78
Insoluble carbohydrates Spring 0.20 0.49
/100 dry wi. Summer 031 0.39
Total nitragen % Spring 0.76 0.98
Summer 0.72 0.80
Total lipids % Spring 2.06 341
Summer 1.87 2.57

Certain pharmacopoeial constants
Data presented in table (11) indicated that the total ash, acid and

water insoluble ash and crude fibers contents of R. pruinosa Del. were less at
Ageba habitat than those at EI-Quesyma habitat which may be attributed to
the high moisture content at Ageba habitat than that of El-Quesyma habitat.
The increase of ash content in the two habitats during summer may be due to
the increase in total ion accumulation as a result of increasing soil moisture
stress (El-Monayeri ¢/ al., 1981). Total ash content of the plant material as
well as the individual minerals of Na, CLLK, Mg and Ca increased in tissues
with the increase of soil moisture stress, which coincides with the dry hot
season (El-Monayeri et al., 1986b).

TABLE (11). Certain pharmacopocial constants of’ R. pruinosa Del. at

the two habitats.

ltem (%) Scasons El-Quesyma Agceba
X Spring 14.5 12.5
A} couert Summel 174 14.0
e Spring 33 29
Acid- hle as b
cid-insoluble ash Summer 45 4.0
it . Spring 93 74
Water- insoluble ash Simimer 18 7.0
Crude fiber content ﬁ"““g 27.65 23.50
Summer 31.01 26.97
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Active constituents
Preliminary phytochemical screening .

The preliminary. phytochemical screening of R. pruinosa Del. at the
two habitats indicated that the plant contained [lavonoids, alkaloids,
saponins and annins as active constituents.

Total flavonoids %

The percentage of total flavonoids were illustrated in table (12).
Data indicated that the percentages of total flavonoids were 1.64 and 1.03%
at El-Quesyma and 2.00 and [.30% at Ageba during spring and summer,
respectively. Data also indicated that the percentages of (otal flavonoids at
the two habitats were higher during spring than summer.

The natural plants produce different kinds of natural secondary
metabolites during their metabolism, where the natural secondary
compounds vary according to environmental conditions. Some of these
compounds have an essential role in growth and development but the
majority of them are involved in chemical defence systems, which protect

plants from herbivores and microbial infection (Michael, 1997).
' In spring months the metabolic rate increases the total nitrogen and
total carbohydrates increase as a result of high water resources of the soil
than autumn months (Stocker, 1960). '
TABLE (12). Percentages of total flavonoids, alkaloids, saponins and
total tannins of Reseda pruinosa Dcl. during the period
of investigation (2002).

Item (%) Seasons Ll-Quesyma Agcba
] : Spring 1.04 2.00
Total flavonaids Summer 1.03 1.30
g Spring 0.19 0.36
Total alkalaids Summer 0.17 0.22
. Spring 7.70 8.57
Total sagonins Summer 5.04 6.78
. Spring 9.33 7.63
Totl tannins Summer 7157 7.03

Total alkaloids

The total alkaloids of R. pruinosa Del. at the two localities were
illustrated in table (12). Data indicated that the percentages of total alkaloid
were 0.19 and 0.17% at El-Quesyma and 0.36 and 0.22% at Ageba during
spring and summer, respectively. It is well known that the amount of
alkaloids in plant is small, so the differences appear as a very small amount.
Data indicated that the total alkaloids at the (wo habitats were relatively
higher during spring than summer. Alkaloids are poisonous agents protecting
the plant against insects and herbivores, so during growth and development
of plants alkaloids are uscd as defensive agents and concentrated near the
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surface regulatory growth factors and they are capable of supplying nitrogen
or other elements to the plants (Balbaa, 19806).
Total saponins

The total saponins at the two habitats were illustrated in table (12).
Data indicated that the percentages of total saponin of R. pruinosa Del. were
7.70 and 5.64% at EI-Quesyma and 8.57 and 6.78% at Ageba in spring and
summer, respectively. Saponins at the two habitats were higher during spring
than summer. Saponin are toxic to animals, so accumulation of them in
plants are defensive against herbivory especially on the surface (Balbaa,
1980).

Total tannins %

The total tannins of R. pruinosa at the two habitat were illustrated in
table (12) indicated that the percentages of the total tannins were 9.33 and
7.57% at EI-Quesyma and 7.63 and 7.03% at Ageba in spring and summer,
respectively.

Data indicated that the percentages of (otal tannins at the two
habitats were higher during spring than summer. Tannins serves as a
protective to the plant during certain stages of growth.

Tannins inhibit the growth of many fungi (Balbaa, 1986). Tannins
play a role in protecting the plants against grazing animals as they cause
increase of the excretion of saliva and thus decrease the palatability and rate
of digestion in animals (Michael, 1997).
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