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FIELD experiment was carried out in two consecutive seasons on

S-year-old grapefruit trees grown at a spacing of 4m by 5m at
Toshka Research Station, South of Egypt to study the impact of
environment friendly weed management practices on grapefruit growth
and yield. Five treatments were tested to evaluate their effectiveness on
suppressing weeds, maintenance soil moisture, promoting tree
vegetative growth and yield of ‘Star Ruby’ grapefruit (Citrus paradisi):
T1: hand weeding (used as the control); T2: weed flaming; T3: soil
cover using weed residues; T4: cultivating Egyptian clover (Trifolium
alexandrinum) as a cover crop; and T5: cultivating fenugreek
(Trigonella foenum) as a cover crop. The treatments were used in a
completely randomized experimental design. Weed number and fresh
weight, tree canopy volume, yield and root distribution and soil
moisture were measured. Results indicate that: sot! moisture under the
three types of soil cover (T3, T4 and T5) was significantly higher than
for the control. In addition, weed abundance was significantly higher
for contro! than for T2, T3, T4 and TS5, respectively. Higher yield and
larger tree canopy volume were recorded in T4 followed by T2, the
least weed number resulted in T2 while T3 showed the higher root
density. Based on these data and that of economic study it is
recommended to use the weed flaming to manage weeds in organic
grapefruit orchards and/ or cultivating cover crops for better yield and
tree growth.

Keywords: Weed control, Citrus paradisi, Flaming, Cover crop, Yield,
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Toshka region 1s a new area, located South of Egypt, recently reclaimed and
cultivated with the horticultural crops using the organic agriculture techniques.
The region is characterized by a hot-dry summer and a warm winter. Grapefruit
(Citrus paradisi) is one of the desirable fruits in Europe, therefore, it is a
promising crop to be exported due to its nutritional value and the contents of pink
and red pigments such as lycopene having beneficial antioxidant activity (Lee,
2000).
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On the other hand, Toshka is known by the widespread of annual, perennial and
wild plants and weeds which are considered a major problem n horticultural
orchards. Thus, there is a need for weed management. The problem is more serious in
organic orchards since the use of chemical herbicides is not allowed (EC, 1991a).

Most organic farmers rely on multiple tactics for weed management.
Ecological weed management practices promote weed suppression rather than
weed elimination by enhancing crop competition and phytotoxic effects on weeds
(Kimberly, et al., 2006). '

The use of flamers could become an economical method of weed control for
organic farming, providing a non-chemical method of controlling weeds and
pests. [t may also be more economic than the alternative herbicides as it also has
no farm worker hazard, reentry period, or necessity for a pesticide license.
However, the speed of flaming varies greatiy; as they affected by the type of
flamer, application rate, and climate (Ithaca, 2002). '

Moreover, minimum tillage and natural and living mulches are used to
regulate surface soil temperatures and reduce loss of soil moisture (Miles, ef al.,
2005), improve soil quality, and suppress weed activity. Organic mulches
suppress weeds, add organic matter to the soil during decomposition, thus
increasing nutrients, soil porosity, water holding capacity, microbial populations,
and cation exchange capacity of the soil. In this respect, straw and plant residue
mulches are commonly used in organic horticultural operations (Sustainable
Agriculture Network, 1998).

In addition, soil mulching with organic materials such as municipal yard
waste, wood chips, weeds residues, straw, hay, sawdust and newspaper blocks
light thus preventing weed germination and growth (Smith, er al,, 2000). As an
example, rice straw mulch offers a practical and reliable means of conserving soil
water and regulating soil temperature and it is likely to have advantageous effects
on vegetative growth and yield of cultivated plants (Karaye and Yakubu, 2006).

This paper reports on experiments carried out with the aims of evaluating the
effect of five practical ways to manage weeds on soil moisture and on yield of *Sta
Ruby’ grapefruit trees (Citrus paradisi).

Material and Methods
Experimental field
This experiment was conducted in two consecutive seasons (2005-2006 and
2006-2007) and carried out at the experimental farm of Toshka Research Station,
located south of Egypt, 193 m above the sea level, at a latitude of 22° 227 0~
North and a longitude of 31° 37 60°" East.

The soil has a sandy loam texture (with 85% sand, 11% clay and 4% silt). Soil
pH is 7.85 and its electric conductivity is 0.169 ds/m. Table | gives soil content
of the main mineral elements.
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TABLE 1. Main chemical constituents of paste extract of the soil .

N I d K Cat+ Mgt  Nat Cl- S04 HCO3

.

ppm - Meq "

3600 3800 13.04 2997 070 1146 294 1290 0.3

Forty five ‘Star Ruby’ grapefrmt (Cztrus paradisi) trees S-year-old and budded
on Volkamer lemon rootstock were used The trees were planted at 4m x 5 m

(498 trees ha-1). They are uniform in vigor and have received the customary
practices for pruning, organic fertilization etc. The fertilization program was
about 1.75 kg rock-phosphate / tree / year added in December in trenches made
close to the root system around the tree canopy. In addition, on farm made tea
compost extract was applied as foliar spray at monthly intervals from November
to September. The compositions of the compost extraction tea was as follows; Ec
2.6 mm/cm, ph (7.9), NPK % were (1.6, 0.7, 1.25), Fe, Mn, Cu, Zn in ppm were
(1587, 163, 65, 22).

A micro-jet irrigation system was used (4 sprinklers per tree 150 cm from tree
trunk) to water the experimental trees and was done daily during Spring, Summer
and Autumn, and it was done every two days during Winter. Trees received 5455

m3 ha-l year'l. The irrigation water is derived from Nasser Lake; it has a ph of
8.3 and an electric conductivity of 0.179 ds/m. The chemical constituents of the
irrigation water is shown in Table 2.

TABLE 2. Main chemical constituents of the irrigation water.

SSP  SAR K Mg Ca  Na Ct €O, HCO, SO,
% Meg I
59 241 03 028 072 19 071 00 2.08 0.41

Experimental design

Five treatments were applied in a completely randomized experimental design
with three replicates and three trees per replicate. These treatments are:

T1: Hand weeding (control)

Eight workers per hectare cut weeds in the area between tree rows monthly;
the residues are taken a way of the farm.

T72: Weed flaming

A locally invented flamer was used (photo 1) to manage the growing weeds.
Flaming was carried out after irrigation and was applied 8 times per season (Jan.,
Feb., March, May, July, Sept., Nov. and Dec.). It consisted in exposing the weed

green biomass to the flames for 1 to 2 seconds. Two workers were used each
time.
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Photo 1: Lecally invented weed flamer.

T3: Weed residues mulch
The cut weed residues were put as a layer to cover the entire soil between
rows. The regrown weeds in the covered area were cut 5 times/season (Jan.,

March, June, Sept. and Dec.) and used to maintain the layer thickness to be 10 cm
above soil surface.

T4: Trifolium (living mulch) + flaming

The soil between rows was well prepared and seeds of the Egyptian clover
(Trifolium alexandrinum) were sown at the end of December 2005 at the rate of
30 kg/ha. After incorporating the cover crop into the soil in the beginning of June,
the flaming method was used to mange weeds 4 times/season (at the end of June,
Aug., Oct. and Dec.). Four workers were used.

T5: Trigonella (living mulch) + flaming

Fenugreek (Trigonella foenum) seeds were sown at the end of December
2005 at the rate of 35 kg/ha. After incorporating the cover crop into the soil in the
beginning of June, the flaming method was used to mange weeds 4 times/season
(at the end of June, Aug., Oct. and Dec.). Four workers were used.

Data were statistically analysed using the Statistical Analysis System (SAS,
V8). The effects were tested using the general Linear Model. Multiple
comparisons of means of the five treatments were performed according io
Duncan’s test (Snedecor & Cochran, 1972).

Soil analysis

Soil samples were taken three times (December, April and August) each season.
Samples were taken horizontally at a distance 150 cm from tree trunk and vertically
at a depth of (0 — 30 cm) from soil surface. Dimensions of the used auger cylinder

were 5 cm radius and 25 cm height.
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The samples were initially weighted and then dried at 105 °C till constant
weight. Soil moisture content was calculated according to the following formula:

Soil moisture % = (Wi-Wd/Wd) *100%

where Wi initial weight, Wd: dry weight.

Weed parameters

Weed number/0.25m” and fresh weight (g) were obtained by taking two samples
of (0.5m*0.5m) using quadrates located 150 cm from tree trunk per each replicate in
April, Aug. and December of each season.

Vegetative growth and generative attributes of grapefruit trees

Trees canopy volume (m3) was calculated in the beginning and at the end of
each growing season according to the equation: [Canopy volume = 0.5236 x
canopy height x canopy diameter square} according to Turell (1965). The yearly
increment was calculated.

In addition, ten shoots of the current spring flush, randomly distributed around
the tree canopy, were tagged. Number of leaves per shoot were counted and leaf

area (cm?) was determined, in samples of 10 mature leaves were taken in
September from the middle locations of non frutting shoots of the previous
autumn flush, using a leaf-area meter (model CI- 203, USA). The same labeled
shoots were used to calculate fruit set percentage as follows: (number of set
fruitlets/number of flowers) x 100.

Leaf mineral contents

Samples of mature leaves were taken in September from the middie locaiions
of non fruiting shoots of the previous autumn flush. Samples were dried at 70 °C
and finely ground and digested in a mixture of perchloric: sulphuric acid (1:3
v/v). The following determinations were carried out: total nitrogen (%) using
Kjeldahl method (Naguib, 1969), phosphorus (%) by ascorbic acid method
(Watanabe and Olsen, 1965), potassium using the photometric method (Brown
and Lilliand, 1946).

Tree root distribution

At the end of the experimental period, root density (in g/em’ of soil) was
determined at 100, 150 and 200 cm distance from the tree trunk and at (0-30 cm)
depth in the four tree directions. The average was calculated.

Yield

The yield (in tons/ha) was theoretically calculated as = (average fruit weight x
average fruit number/tree x 400 tree/ha).

Results and Discussion
Soil Moisture content

The soil moisture content of the tested treatments is shown in Fig. 1
Treatments effect was significant in both seasons. The lowest value was

obtained from the hand weeding treatment while the highest soil moisture
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content was recorded for the weed residue mulch in December and August
measuring dates in both seasons. These results can be explained by the fact that
mulching the soil with weed residues reduces soil surface temperature thus
resulting in preventing soil water evaporation (Moody et al., 1963).
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Fig. 1. Soil moisture percentages in December (A), April (B) and August (C) in both
experimental seasons.
Means followed by the same letter are not significantly different at P =0.03
(Duncan test) .

Moreover, decomposing of weed residues increase soil organic matter and
enhances soil micro-fauna. In general, covering soil surface with living mulch
increases soil moisture content (Lapointe, 2003). The increment in April was better
than in December and August in both seasons. These results can be due to in
December the vegetative growth of the living mulch was too low while in August the
living mulch was incorporated and the soil was flamed. The lowest soil moisture
content was obtained with the control treatments and the weed flaming treatments in
both seasons.
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Weed parameters

Fig. 2 shows the effect of weed management treatments on the weed number and fresh
weight in April, August and December. The results showed significant differences in both
experimental seasons. The highest weed number per 025 m~ was obtained in the hand
weeding treatment (control). Compared to the control, all treatments caused weed number
reduction at all measurement dates. By the time, the flaming treatment severely decreased
number of weeds per 0.25 m* . The least values of weed number and weed fresh weight were
obtained when soil surface mulched with weed residues and living mulch treatments. These
results may be due to the weed residues mulch prevent sunlight to reach soil surface as well
as the competition between the living mulch and the weeds which reduced weed seeds
germination and/or growth. With flamers, weeds are usually not burned, rather the operation
proceeds at a speed such that surface vegetation is merely scorched, and essential enzymes
are denatured, which disables the plants’ metabolism. Weeds then wither and succumb over
a period of several hours, without actually burning up. This conserves the plant residues as
an organic matter and ground mulch for the soil (Ithaca, 2002). However, the difference
between the two living mulch crops followed by flaming was not significant.
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Fig.2. Weed number and weed fresh weight (g) in April (A), August (B) and
December (C) in both experimental seasons.
Means followed by the same letter are not significantly different at P =0.05
{Duncan test). -
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These results indicate that when flamers are used, the soil is not disturbed,
therefore new weed seeds aren’t brought to the surface resulting in weed
abundance. The weeds still look normal right after flaming, remaining green and
still standing. After a few minutes to a few hours the thermal destroys plant
cellular material, coagulating plant proteins, thus disabling respiration and normal
plant functioning and thus weeds start to wilt and die. In the case of perennial
weeds, the weeds grow back after 3 to 4 weeks therefore the mode of action is
depending on the continual application to consume the reserved nutrients in the
roots and other weed parts under the soil surface (Hewitt et al., 1998).

Vegetative growth attributes of grapefruit trees

Table 3 shows significant differences between treatments in the case of tree
canopy volume and leaf area in both seasons while the differences were significant in
the first season only in the case of leaves number per shoot. In addition, the leaf N and
K content showed significant differences in both experimental seasons while leaf P
content showed insignificant differences between the treatments in both seasons. The
obtained results can be explained by the fact that soil mulch increases soil moisture
and reduces soil pH which enhance the nutrients uptakes (Bagayoko, 2000, Xiong et
al., 2008, Datta, and Singh, 2007).

The obtained results showed an improvement in the tree vegetative growth due to
the reduction in weed competition on soil nutrition and moisture (Tucker et al, 1997).

TABLE 3. The effect of weed management treatments on the vegetative parameters
of the grapefruit trees.

Treatment Tree Leaf | Leaf | Mineral leaf content (%)
canopy area No./
volume | (cm® | shoot N p K
increment
(m’)

First season (2005-2006)

Hand weeding (control) 0.35 33.00 | 25.00 1.63 0.26 1.50
Weed flaming 0.50 38.00 | 31.00 | 1.50 0.26 1.53
Weed residues mulch 0.60 40.00 { 33.00 | 1.57 0.25 1.90
Trifolium mulch +
Flaming 1.00 4400 | 3200 { 2.70 0.26 2.27
Trigonella mulch +
Flaming 0.90 4000 | 30.00 [ 2.80 0.27 2.27
LSD 0.05 0.05 1.77 4.71 0.47 N.S 0.41
. Second season (2006-2007)
Hand weeding (control) 0.36 3600 | 2567 | 1.80 0.26 1.57
Weed flaming 0.57 42.00 | 3133 | L.77 0.26 1.70
Weed residues mulch 0.65 44.67 | 32.33 | 1.60 0.26 1.97
Trifolium mulch + Flaming 1.04 4733 | 3133 ) 3.00 0.25 2.30
Trigonella mulch + Flaming 1.02 41.67 | 30.00 | 297 0.27 2.27
LSD 0.05 0.11 3.08 N.S 0.37 N.S 0.37
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Fruit set andyield =

Fruit set percentage data (Fig. 3} shows statistically 51gn1ﬁcant differences
among treatments in both experimental seasons. The least values resulted from
the control treatment while the highest values were obtained from the use of weed
residues and living mulch without significant differences among them. Therefore,
it can be said that the reduction in weed density reduces the competition between
weeds and the trees, which positively impmves fruit set.

In mntrmy yield d.tfferent:as between treatments were statistically
insignificant in both expenmental seasuns
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(contral) residues mulch + mulch -+
mulch Flaming Flaming
o Fruit set, first season @ Fruit set, seasond season

{ m yield/hal/ton, first season l;l ‘t’[eld.thaftun second seasun

Fig. 3. Fruit set ("e) and yield (tons/ha) in both experimental seasons.
Means followed by the same letter are not significantly different at P =0.05
{Duncan test).

However, the least vield resulted from the control treatments while both weed
residues and the use of living mulch followed by flaming treatments gave the
highest yield in comparison with the flame treatments alone. The flame
treatments resulted in higher yield comparing to the control. These results give an
indicator that all the weed management treatments reduce the weed competition
with the experimental trees which lead to yield increment.

Tree root distribution

Fig. 4 shows the root distribution (Rd) at 100, 150 and 200 cm from tree trunk
at the depth of (0-30 cm). Statistical analysis showed no significant differences
between the tested treatments on Rd at 100 cm distance from tree trunk while
there were significant differences at 150 and 200 cm. Root density at 150 cm was
htgher*- compared with the other two distances from tree trunk. This can be
Expta%ed by the previous soil moisture results and the fact that the roots extended
seekific for the area with higher soil molstttt‘ﬁ (Dasberg,-1992). The lowest root
den_s_  at 150 em resulted from the control treatment compared with the flaming
treatment that has a reasonable root density value due to the renewable weeds that
compete with tree roots. The results obtained from the living mulch were higher
than for the control and the flaming treatments due to the less number of weeds
and the better soil moisture. However, the values obtained from the weed residues

Fgypt. 1 'Hort. Vol. 36, No.1 (2009)
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mulch were higher than the values obtained from the living mulch. This can be
due to the competitiveness between the living mulch and the tree roots on the
irrigation water and nutrients (Paolillo et al., 1999).

Second season 2006-2007
o a
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= .
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1 £
(' 3 g &
':,‘:-v,..-
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Hend weeding Weed flaming Weed residues  Trifolium muich Trigonella mukch
(controf) matlch + Flaming + Flaming

‘[ Rd at 100 cm from tree trunk B Rd at 150 cm from tree trunk @ Rd at 200 cm from tree trunk

Fig. 4. Effect of weed management strategies on root density in the 2006-2007 seasons
Means followed by the same letter are not significantly different at P =0.05
(Dugrcan test) .

Table 4 indicates treatment intervals and Table 5 summarizes total cost of one
hectare of grapefruit trees under Toshka conditions. The results show that hand
weeding has the highest cost followed by the two living mulch treatments. The
most economical treatment was the use of weed residues followed by that of
weed flaming.

TABLE 4. Treatment intervals during the experimental year .

Jan. | Feb. | March | April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. |
Treatments J : i
| Hand 5 {
weeding v ' '
(control)

| flaming

[ Weed

| residues
mulch

| Trifolium

mulch +

Flaming

Trigonella

i mulch + ;

| Flaming
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TABLE 5. Total cost of weed management per hecfare of grapefruit trees under
Tashka conditions, South Egypt .

Initial preparation cost | Final cost

No.of | Labor iTetal cos¢ No.of [Total cost{ Treatmt | Total Total
Treatments labor/ ha{ fee/day {(in Euro)labor per] each | intervals |cost/treat| cost/vear

(A) [|(InEuro)] AB |treatmt] interval | /year | mt/year |(in Euro)

(B) {T1) (C) {{inEurc}| (D) BCD | (T1+T2)
BC (12)
Hand
weeding 8 2 16 8 16 12 162 208
{control)
Weed 8 2 16 2 4 8 32 48
flaming
Weed
residues 8 2 16 3 6 5 30 46
mulch
Trifolium
mulch + 8 2 16 4 8 9 72 88
Flaming
Trigonella
mulch + 8 2 16 4 8 9 72 88
Flaming
Recommendations

The use of weed residues as soil mulch can economically be used particularly
at the infested orchards with high biomass of weeds whereas flaming works are
relatively well for controlling annual weeds, but perennials may grow back
rapidly after flaming or hand weeding therefore the application needs to be
repeated (Storeheter, 1994). Meanwhile, the living mulch can be used In
particular to give additional income as well as enhancing the soil properties of the
orchards.

In contrary, flamers have disadvantages effect as they could ignite and burn
mulches or other flammable materials. They are best being used following
irrigation, or when there is dew on the vegetation surface to impede combustion
of weeds.

References

Bagayoko, M., Alvey, S., Neumann, G. and Buerkert, A. (2000) Root-induced increases
in soil pH and nutrient availability to field-grown cereals and legumes on acid sand:
soils of Sudano-Sahelian West Africa. Plant and Soil. 225 (1-2). 117-127

Brown, J. O. and Lilliland, O. (1946} Rapid determination of potassium and sodium

piant material and soil extracts by flame photometry. Proc Amer Soc. Hort Sci . 48,
341- 346.

Dasberg, S. (1992) Irrigation management and citrus production. Proc Int. Soc. Soc.
Ciwrriculure 31 7307-1310. hutp:/ wwe. acadenicjournals. org/ AJB- PDI pdf 20006
2 Feb:Karave % 20and®%20 Yakubu pdf.

Egvpt. 4 Hort Vol. 36, No i {2009)



12 RA. ABDEL-AZIZ AND L. AL-BITAR

Datta, M. and Singh, N.P. (2007) Growth characteristics of multipurpose tree species,
_crop productivity and soil properties in agroforestry systems under subtropical humid
climate in India. J. Forestry Res. 18 (4), 261-270.

EC (1991a) Council Regulation (EEC) No 2092/91 of 24 June 1991 on organic production
of agricultural products and indications referring thereto on agricultural products and
l[oodstuffs. Official Journal of the European Communities, 1198 (22.7.91), 1-15.

Hewitt, M., Bullen, K. and George, D. (1998) Comparison of three weed control
methods: chemical, flame and hot water. University of Queensland, Gatton College,
Lawes, Qld. 4345. http.//www.regional. org.av/aw/asa/1998/6/3 1 Shewitt htm

Ithaca, N, Y. (2002) A commercial organic apple production system for New York. Prog.
Rep. Toward Sustainability Foundation, Cornell University. www. organic.cornell edu

Karaye, A.K. and Yakubu, A.L (2006) Influence of intra-row spacing and muiching on
weed growth and bulb yield of garlic (A/fium sativum L..) in Sckoto, Nigeria. Afiican J
Brotechnol. 8, 260-264.

Kimberly, D.T., Michael, G.B., David, J.S., Shannon, M.S. and Thomas, W.R. (2006)
Altered weed reproduction and maternal effects under low-nitrogen fertility. Weed Sci
54, 847-853.

Lapointe, S.L. (2003) Leguminous cover crops and their interactions with citrus and
Ddiaprepes abbreviatus (coleoptera: curculionidae). Florida Entomologist, 86 (1),
80-85.

Lee, H.S. (2000) Objective measurement of red grapefruit juice color. J Agric. Food
Chem. 48, 1507-11.

Miles, C., Kolker, K., Reed, J. and Gail, B. (2005) Alternatives to Plastic Mulch for
Organic  Vegtable Production. (Last date of consulting Jfune 20, 2006).
http. “agsyst wsu.edu'AlternativeMulchReport)s pdf

Moody, J.E., Jones, JN. Jr. and Lillard, J.H. (1963). Influence of Straw Mulch on Soil
Moisture, Soil Temperature and the Growth of Comn. Seif Sei. Soc. Am. J. 27.700-703.

Naguib, M.L. (1969) Colorimetric determination of nitrogen components of plant tissucs.
Bull. Fac. Agric, Sci., Cairo Univ., 43,1

Paolillo, A.M., Schelbeerg, J.M., Parsons, T.A. and Morgan, K.T. (1999) Water and
nitrogen status modify root growth of two citrus rootstock seedlings. Proc. Fla. Stare
Hort Soc. 112, 18-22.

Smith, R.T., Lanini, W., Gaskell, M., Mitcheil, J.S., Koike, T. and Fouche, C. (2000)
Weed management for organic crops. University of California Division of Agnculwre
and Natural Resources, Publication 7250. (Last date of consuiting June 20, 2006}
http:#anrcatalog ucdavis. edu/pdfi7230, pdf.

Snedecor, G.W. and Cochran, W.G. (1972) "Statistical Methods", 6" ed. lowa State
Univ., Ames, Towa, USA.

Lgypt. J Hort Vol. 36, No.l (2009)



IMPACT OF WEED MANAGEMENT PRACTICES ON SOIL MOISTURE ... 13

Storeheier, J. K. (1994} Basic investigations into flaming for weed control. Acta hort.
(ishs) 372, 195-204.

Sustainable Agriculture Network (1998) "Managing Cover Crops Profitabh” 2" ed..
Sustainable Agriculture Network. USDA National Agriculture Library. Beltsvitle. MD.
LUSA.

Tucker, D.P., Erickson, C.G. and Morgan, K.T. (1997) Middies management methods
in ctirus affect sotl moisture retention and vegetation species. Proc. Fla. State Hort.
Soc. 100, 39-43,

Turetl, F.M. (1965) Comparative nocturnal thermal budgets of large and small citrus
trees. Lcology 46, 25-34,

Watanabe, F.S. and Olsen, S.R. (1965) Test of an ascorbic acid method for determining
phosphorus in water and NaHCO; extracts from soil. Soil Sci. Soc. Am. Proc., 29, 677-
678.

Xiong D, Xiuju B., Weihong Z., Fucun Y. and Lifeng Z. (2008) Effects of plastic-fiim
mulching and nitrogen application on forage-oriented maize in the agriculture-animal

husbandry ecotone in North China. Frontiers of Agriculture in China. 2 (3). 266-273.

{Received 13/1/200G:
accepted 23/3/2009)

Lgypr. J Hort Vol 36. No.1 (2009)



14

R.AABDEL-AZIZ AND L. AL-BITAR

sadll A Agh) o Jhiliall dadia Claaes gany
Chg B cal a9y b dibe Gyt sl Jladl Jeesas
A ‘US“:"J:

N REA PR RPN
-l el G S e - il Gpa e ¢ gl By and
el ¢ gl plae ¢ By gumadide ) M Al T peas

i 0 pee Dig b e et o e (e g b Adia & el oy gal
Ay pae wagia o SSg Sisay dane (F e 4x5 Dliles o as ) i
gl e Jlildal Aa8lSa) Al Abacall CMalaalt s alasiul 00 Al jal
sei JG e W B0 ailll CBlalae 0 LS A3 g 8 padh J geanas
_)L;..E‘)’J}..a;&ll_gd)u:a.“ M‘Mchﬁ‘hﬁ_)wbb\&;hn&uwl
On oildall (sl sl (TV) 10y o) e ciiia g B el
e o pm Aa o I GaGRD G ya ((T2) ¢ (A1) el Cighea
panpll Ae 3 (T4)e Sidbdadl ciilae sladluls sl (T3) ¢ gl pladiily
£Q'§J'L£\.:.ﬂ d.aa_“ LJ_)}M} ‘ui'ﬁu_-.ﬂ Jae u.u\es ‘;3' . J.T‘u\)m.h eb’ Q_:L‘:;l ra.ﬁ.a..a)
Gabael 8 5 45l Aygha s sl pogeadd) psiy Jsvanall GladYl paa
My J g sl & el bl O alee SN Cinl Ay gl S A T Ay 5
MJMLJ hJPJASl U’EZ\L.SJ EA'C\S k] i..u.u J,LS\ J_,_):ui}'l ‘L’Lnb.n CJ-I-::.C'.
Jymana Jeb of milill o el g s il e TS ¢ T TV T2 Cdlaall
lalaall W) B T4 aldeddl e Jgemall o3 8 jadYaas 33305
St T Alebeadt Ciiaa 8y T2 aldaall b Gildall 2ae J8 < T2

sl ddis

sl 1ALl ety LYY Al e g Al N s3e Lo ol

b Ciildadl Aa8Sal Gl ahaatiul adle ol Aa s M ELISN iy e

Jralae del gl Ay gmell Aot 50 bl Ae ) ual S0 al Gl
B g 5 e Sl e gl e

Cla gl gl g el ¢ ilial) Aa8Kh - ABLECH cilalgll
ol gad ¢ Jseanadl dpkadill i alas < agllall o gl

Egypt. .} Hort Vol. 36. No.1 {2009)





