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ABSTRACT

In Toshka, south of Egypt, the extremely arid conditions reflect vast areas
covered by the aeolian deposits. To control the shifting sand along Ei-Sheikh- Zayed
canal, which convey water to the newly reclaimed land, an experimental pilot area
was established . In such area, four plant species were cultivated as a sheiterbelt and
arranged in plots including different plant distributions of variable spacing. The results
achieved show that the shelterbelt plays an important role in the control of shifting
sand. The shelterbelt enhances the deposition of the aeolian sand at a reasonable
distance from the irrigation canal. The reduction percentage of shifting sand down
wind the different plots of shelterbelt varied from 70.9 to 90.8 %. The piot of four rows
of Acacia saligna and one row of Tamarix articulata as well as the plot of four rows of
Prosopis juliffora and one row of Tamarix articulata show the highest efficiency for
sand encroachment control . The above mentioned two designs are recommended for
large scale application.

Keywords: Control of shifting sand, efficiency of shelterbelts, Prosopis, Tamarix,
Acacia, Casuarina, porosity, growth characteristics , Toshka, Egypt .

INTODUCTION

At present, the development and rehabilitation of the South portion of
Egypt recieving a great attention to absorb the over population in the Nile
Vally and Delta . in such portion, the extremly arid conditions reflect vast
areas covered by the aeolian deposits (Embabi, 1998 and Embabi ,2000).

The land reclamation at Toshka ( 216000 hectars), 300 km South of
Aswan, is considering enormous terrain affected by the migration of the
shifting sand, which considered one of the major constrainis for the
development of such area . In this concern, EI-Sheikh Zayed canal, which
convey 5 million cubic meters of water /day from lake Nasser to the reclaimed
land is affected, in some locations, by shifting sand (Figure.1). Aiming of
controlling the migration of the mobile sand dunes to insure the function of
the canal and to reduce its maintenance costs, a pilot experiment was
adopted by the Desert Research Center, in collaboration with the Faculty of
Engineering, Cairo University and the Ministry of Water Resources and
lrrigation. The experimental plot includes double shelterbelts of 1km length
and 12m width for each belt. The shelterbelt contains four plant species of
different arrangements and spacing. Mann (1985) reported that the reduction
in wind speed through the plantation of shelterbelts is effective in the wind
erosion and sand movement control. Also, the same author mentioned that
the efficiency of the shelterbelt in the control of shifting sand is governed by
the height, width and porosity of the shelter. Meanwhile, the sheiterbelt could
be effective for the alleviation of the adverse climatic conditions in the arid
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land (Taichi et al.,1994). Bolds and Maranon (2001) showed that herbaceous
double row shelterbelts with larger overall density exhibit a dramatically better
average wind and turbulence intensity reduction than the single row
shelterbelt. Hegazi et al. (2001) reported that Casuarina equestifolia and
Eucalyptus camaldulensis windbreaks has an effective role in the protection
of Thompson seedless grapevine from wind damages compared with
unprotected ones. Jensen and Hajej (2001) indicated that reforestation with
species like Prosopis juliflora provides permanent protection of the road and
was viable in both financial and socioeconomic terms. (Zhang et al.,2004)
found that the planting of Arfemisia halodendron was considered to be the
most proper way for stabilizing moving sand dunes.

TOSHICA DEPRESSION

AREA SURVED { 540000 AcREsy 1 3.
SUB MAIN  meeee £
Study area®

Fig {(1): Location map of study area at Toshka.

In the experimental pilot area at Toshka, the shelterbelt was designed
to determine the efficiency of the cultivated plants for the control of shifting
sand, the proper agricultural practices and agromanagment.The resuits will
be useful for large scale application. Therefore, the present investigation
deals with monitoring and evaluation of four plant species cultivated in
various arrangements within the shelterbelt for the control of shifting sand .

MATERIALS AND METHODS

The present study was carried out during the period from 2002 to
2004.The experimental pilot area was located at the El- Sheikh Zayed canal,
faraway 50 km from lake Nasser .The layout of the experimental plot
includes, as shown in Figure (2), 1km of green shelterbelt includes double
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strlps established perpendicular to the dominant effective winds. The plant
species were cultivated on February15 ™ in 2002 year.

The distance between the shelterbelt and the canal is varied between
50 -200 m and the distance between the two strips was about 200m . Each
strip included four plant species, namely Acacia saligna, Prosopis juliflora,
Tamarix articulata and Casuarina equestifolia.

50m Strip 1 Strip 2

El- Sheikh
Zayed

| <4+—— Dominant Wind
Canal -

Plot (100 m x 12m )

200 m

Fig. (2):Layout of the experimental pilot area at Toshka.

In each strip, one year old seedlings of each plant species were
planted and arranged in ten plots. Each plot was 100m length and 12m width.
The plots were cultivated follows the following scheme :

Plot no.1 : Five rows of Tamarix articulata.
Plot no.2 : Five rows of Casuarina equestifolia.
Plot no.3 : Two rows of Tamarix articulata.
Plot no.4 : Three rows of Casuarina equesfifolia.
Plot no.5 : One central row of Tamarix articulata and four rows of Prosopis
Juliffora { two rows at each side of the central row).
Plot no.6 : One central row of Tamarix articulata and four rows of
Acacia saligna ( two rows at each side of the central row) .
Plot no.7 : Three central rows of Casuvarina equestifolia and two rows of
Tamarix articulata (ocne at each side of the central rows)
Plot no.8: Five rows of Prosopis juliflora.
Plot no.9 : One central row of Prosopis juliflora and four rows of Acacia
saligna ( two at each side of the central row ) .
Plot no.10 : five rows of Acacia saligna .
With the exception of the plots no. 3 and 4, the cultivated plant species
were planted in spaces of 3 m between plants and 3 m between rows. For
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the plots no. 3 and 4, the spaces between plants are 3 m and the spaces

between rows were 12m for the former and 6m for the later plot , respectively

.The cuitivated plants were irrigated by the brackish ground water (1980

ppm) using drip irrigation system .The climatological records of Abo Sembel

Meteorological Station, the nearest to the study area, during the growth

period is shown in (Table 1).Toshka is located within the extremely arid zone

of North Africa. Accordingly,im the study area, the average monthly
temperature vary between 16.6° in January and 17.7° in December. The rain
fall is almost nil and the relative humidity vary from 21 and 44%.The effective
wind (>5m/sec) represent values vary from 36.8% in December to 52.9% in

March of the total wind speeds. The prevailing wind directions is generally

North/South.

In order to compare the efficiency of each plot of the shelterbelt
concerning the control of shifting sand, five individuals of each species in
the plot were chosen for the determination of the following :

1- Growth parameters: Plant height, a crown cover {CC) and crown volume
(CV).Crown cover and crown volume were calculated according to the
formuta of Thalen (1979).

2- Porosity of the shelterbelt for each plot was calculated on the basis of
the percentage of total crown cover of the cultivated plant as related to
the total surface area of the plot as follows:

Porosity (%) =

100 _ [TotaIC.C of plants/plot x Total nhumber of plants /plot x 100
Total area of the plot (m?)

Table (1): Means of the climatic normal of Abo Sembel Station
during the period from 2600-2004.

: o, | Relative . Effective .
Months Air temperature{ c”) humidity Rain fall Er:ap’orat!tohn wind ( %) d'WIrtlsj .

WMax [Min | Aver | (%) | ‘mm} [{mmimonth) | (g iceqy | directio
January 22.0 [11.1] 166 43 - 12.0 39.2 N
February | 23.4 [124] 17.9 36 - 13.1 47.6 N
March 282 [3183] 223 30 - 16.1 52.9 N.w
April 342 1216 279 25 - 19.3 50.5 N
May 376 1262 319 21 - 23.9 48.1 N
June 379 | 27.0] 324 21 - 25.1 45.5 N
July 39.9 | 281 340 22 - 243 42.8 N
August 360 (286 343 23 - 227 51.5 N
September| 37.9 [26.7] 323 26 - 23.7 50.2 N
October 344 (239 29.2 30 - 19.8 48.5 N
November | 28.6 1 17.5| 23.1 38 - 13.4 40.6 N
December | 23.5 | 11.9( 17.7 44 - 10.7 36.8 N

3- The quantities of the blown sand derived from the prevailing direction
was determined using of the sand collectors that previously designed by
Bagnoid {1941).

For the determination of the efficiency of each plot of the two strips of
shelterbelt, twenty two units of Bagnold sand coliectors were fixed and
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oriented to the prevailing wind direction (North).The distribution of the sand

collectors was as follows:

- Two units were fixed at the wind- ward side at a distance of 30 m from the
shelterbelt .

- Twenty units were fixed at the down wind of each plot of both strips of the
shelterbelt. The distance between sand collectors and the cuitivated
plants were 20 m .

The efficiency of plants of each plot as regard the control of shifting
sand was determined on the basis of the reduction percentage of the
accumulated sand in each sand collector unit located at leeward side
compared to the accumulated sand in the collectors located at the wind-
ward side of the shelterbelt .

Statistical analysis
Correlation coefficient and Confidence limits was estimated according

to {(Harvey, 1987).
RESULTS AND DISCUSSION

1- Growth characteristics of the cultivated piants.
The results of the growth parameters are shown in (Table 2):

1-1- Tamarix articulata.

In both strips of the shelterbelt, Tamarix stands showed variable
differences as regard the growth parameters at the initial stage of cultivation
( Summer 2002 ). Plant height, crown cover, and crown volume varred
between 79 and 153cm, 0.34 and 2.10cm® and 0.26 and 2.14m°
respectively. The above mentioned growth parameters showed mcreasmg
trend during the study period ( from Summer 2002 to Winter 2004).The
ultimate records of various growth parameters values mcreased from 168.3 to
290.0 cm, from 1.15 to 4.67m” and from 1.60 to 9.02 m? for plant height,
crown cower and crown volume, respectively

On the basis of crown volume records, the growth of Tamarix plants at
the end of study period was about 2.5 folds when compared with their growth
at the initial stage .

1-2- Casuarina equestifolia.

In Summer 2002, the initial records of plant height, crown cover and
crown voiume varied between 81 and 123cm , 0.23 and 0.81 m® and 0.12
and 0.59 m®respectively. Such growth parameters increased during the
study period .

In Winter 2004 ,the records of the above mentioned growth parameters
increased from 230.0 to 326.6 cm for plant height ,from 1.63 to 3.84m? for
crown cover and from 3.35to 8.35 m’ for crown volume. On the basis of
records of the crown volume, the growth of stands at the end of study period
is 16 folds as compared to the growth at the initial stage .
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Table (2):Growth parameters of the plant species cultivated in different plots.(February,2002)

Growth parameters Six months after Twelve months after Eighteen months after Twenty four months
cultivation cultivation cultivation after cultivation
Plant j Crown | Crown Plant | Crown { Crown Plant | Crown | Crown | Plant | Crown | Crown
height| cover | volume | height | cover volume | height | cover |volume| height | cover | volume
Plant species (em) | (m*) {m? {em) {m? (m?) {cm) )y { m) | em | im*) | (mY
Strig 1
Plof1-1 5 rows Tamarix 119 0.34 0.26 129 0.68 0.58 153 1.16 1.18 168.3 1.73 1.94
Plot 1-2 |5 rows_Casuaring 122 0.33 0.27 192 1.04 1.33 251 215 3.59 309.0 1.63 3.35
Plot1-3 |2 rows Tamarix 123 1.10 0.90 159 1.14 1.20 218 247 3.60 216.7 245 3.54
Plot 1-4 |3 rows Casuarina 81 0.23 0.12 209 0.70 0.94 246 1.88 310 293.4 2.98 585
Plot 1-5 |4 rows Prosopis (bs) 150 258 2.50 207 3.39 487 218 162 6.14 200.0 469 9.08
1 row_Tamarix (cent.) 107 0.83 0.59 150 .88 0.87 167 1.89 2.10 208.7 1.16 1.80
Plot 1-6 |4 rows Acacia {bs} 218 3.18 4.61 262 3.60 6.28 265 579 10.23 273.3 6.64 121
1 row_Tamarix (cent.) 132 1.10 1.36 170 1.38 1.56 193 177 2.27 215.0 1.15 1.34
Plot 1-7 |2 rows Tamarix (bs) 144 1.24 0.90 169 1.35 1.52 190 2,02 3.590 206.7 2.98 4.10
arows Casuarina (cent)| 110 0.81 0.59 197 1.23 1.61 213 1.53 2.50 230.0 2.45 3.75
Plot 1-8 |5 rows Prosopis 130 1.21 1.63 150 1.83 1.82 215 4.60 6.60 203.3 3.26 4.41
Plot 1-9 |4rows Acacia {bs} 147 3.03 296 232 3.14 4.86 245 3.86 6.38 286.7 6.15 1.74
1 row_Prosopis (cent) 118 1.85 114 167 2.08 3.42 273 4377 8.68 286.6 3.63 6.93
Plot1-10 |5 rows Acacia 157 31.27 342 204 3.60 3.53 252 4,18 6.98 268.3 a7 5.64
Strip 2 ‘
Plot 2-1 |5 rows Tamarix 115 110 0.85 124 1.69 1.38 140 1.70 1.58 2017 1.84 2.47
Plot 2-2 |5 rows Casuarina 86 0.40 0.22 195 1.24 1.61 285 2.34 4,45 326.6 3.84 8.35
Plot 2-3 [2 rows Tamanix 132 1.89 1.66 162 1.97 212 211 3.14 4,41 246.8 3.83 8.29
Plot 2-4 |3 rows Casuarina B6 0.33 018 225 1.03 1.54 275 1.71 3.14 3117 2.95 8.12
Plot 2-5 |4 rows Prosopis (bs) 213 3.03 429 257 312 5.34 323 6.94 14.92 3767 6.61 16.59
1 row Tamarix (cent.) 153 2.10 2.14 170 222 2,51 228 2.70 4.10 290.0 4.67 9.02
Plot 2-6 |4 rows Acacia (bs) 215 273 g 272 312 565 273 578 10.51 283.3 559 10.55
1 row Tamanx {cent) 136 1.44 1.30 143 1.47 1.40 190 1.64 2.09 170.0 2.03 2.30
Piot 2-7 |2 rows Tamarix {bs) 79 114 0.60 263 1.20 2.10 265 316 6.21 166.7 2.88 3.20
drows Casuarina (cent)| 123 0.65 0.53 173 1,30 2.27 207 2.38 3.29 283.3 2.73 5.15
Plot 2-8 |5 rows Prosopis 139 253 2.34 142 31 2.94 277 4.67 8.02 291.7 4.89 8.56
Plot 2.9 |drows Acacia {bs) 135 330 2.95 212 3.99 5.65 275 4,63 B8.48 2007 4.73 219
1 row Prosopis (cent) 154 3.00 3.08 177 314 3.40 300 3.22 6.43 2684.7 3.10 5.09
Plot2-10 [5 rows Acacia 218 3.03 4.40 229 3.57 6,10 264 4.51 8.13 288.4 4.16 7.99

cent=central row bs=both sides of the central rows
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1-3 -Prosopis juliflora.

The development of different growth parameters of prosopis plants
shown in Table (2) elucidates that from Summer 2002 to Winter 2004, the
plant height increased from 118 and 213 cm to 203.3 and 376.7cm .
Meanwhlle the crown cover and crown volume developed from 1.21 and
3.03 m? to 3.10 and 6.61m? and from 1.14 and 4.29 m® to 4.41 and 16.59 m®,
respectively .

On the basis of the records of the crown volume, the growth of prosopis
juliflora at the end of the study period is about 3.8 folds as compared to the
growth at the initial stage.

1-4- Acacia saligna

Plant height show an increasing trend from 135 to 218 c¢m at the initial
stage of growth during Summer 2002 to 268.3 and 291.7 cm at the end of the
study period { Winter 2004 ) .Concerning the crown cover in Summer 2002,
the recorded values varied from 2.73 to 3.18 m® while it reached 3.71and
6.64 m® in winter 2004 Crown vclume at the initial stage of growth varied
from 2.96 and 4.61 m® and reached to 5.64 and 12.1m° at the end of the of
the study period (Winter 2004 ) .

On the basis of crown volume records ,the growth of the Acacia
stands at the end of study period was about 2.5 folds as compared to the
initial stage.

The results obtained, so far, elucidates that the study has been
menticned that plant species gave superiors growth behavior in hyper arid
conditions of the study area. For this reason, such plant species are
commonly used for the establishment of shelterbelts and windbreaks in arid
and semi arid regions (Kaul,1985 and Draz and El-Maghraby, 1997) .

2- Porosity of the cultivated shelterbelts.

The porosity of cultivated plots is controlled by the growth
characteristics of different plant species and spacing between the plants in
each plot.

However, data in (Table 3) indicate that the porosity of different plots of
various arrangements of the trees species showed obvious variable
differences.

After six months of cultivation the porosity varied from 52.4 to 83.0%
and from 56.2 to 77.1% for the first and second strips, respectively. The plot
of five rows of Casuarina equestifolia and the plot of 2 rows of Tamarix
articufata in both sectors of the shelterbelt, showed the higher values of
porosity. The lower values were detected for both strips in the plots of the
4rows of Acacia saligna and trow of Tamarix articulata and the plot of 4 rows
of Prosopis juliflora and 1row of Tamarix articulata.

The recorded values for both plots varied from 52.4 to 58.1% and from
56.2 to 58.3%, respectively. The values of porosity in the different plots of
both strips steadily decreased during study period. The ultimate recorded
values showed that the higher porosity were detected in the plot of 2 rows of
Tamarix articulata and the plot of 4rows of Acacia saligna and 1 row of
Prosopis juliflora. The recorded values 56.8 and 46.0% for the first strip and
49.8 and 41.2% for the second one .
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Table (3):Accumulation of shifting sand as affected by different combinations of tree species
cultivated as shelterbelt for sand encroachment control.

Porosity (%) Six months from Twelve months from Eighteen months from Twenty four months
cultivation cultivation cultivation from cultivation
Porosity Sand Porosity Sand Porosity Sand Porosity Sand
(%) accumulation (%) accumulation (%) accumulation (%) accumulation
Plant species {(gfcm width} fem width) (g/cm width) {gfcm width)
Strip 1
wind open side of the 1¥ belt - 620.5 - 278 - 448 - 306.0
Plot 1-1 5 rows_Tamarix 76.0 264 74.8 109 50.2 199 37.9 129.0
Plot 1-2 S rows Casuarina 81.6 270 73.6 52 49.8 78 38.2 74
Plot 1-3 2 rows_Tamanix 83.0 352 82.9 42 67.0 83 56.8 102
Plot 14 3 rows Casuarina 67.0 244 65.0 39 455 64 34.2 56
Plot 1-5 4 rows Prosopis (bs) 58.1 189 58.0 37 44.1 58 33.0 45
1 row Tamarix (cent.)
Plot 1-6 4 rows Acacia (bs) 52.4 153 521 28 39 48 28.1 44
1 row_Tamarix (cent)
Plot 1-7 2 rows Tamarix (bs) 74.6 257 738 ag 48.8 77 371 53
3 rows Casuvanina (cent.)
Plot 1-8 5 rows Prosapis 62.2 226 61.0 41 41.0 61 30.2 51
Plot 1-9 4rows Acacia (bs) 676 254 656 45 471 70 48,0 55
1 row_Prosopis {(cent)
Plot 1-10__ [5 rows Acacia 68.0 242 60.2 45 46.2 &5 35.2 46
Strip 2
Plot 2-1 5 rows Tamarix 75.9 384 75 140 48.9 192 35.9 ag
Piot 2-2 5 rows Casuaring 76.0 339 73.9 47 48.3 77 37.0 42
Plot 2-3 2 rows Tamarix 77.1 391 75.9 98 60.1 78 49.8 61
Plot 2-4 3 rows Casuarina 59.2 294 59.1 81 41.9 66 30.1 39
Plot 2-5 4 rows Prosopis (Ds) 58.3 227 573 33 39.1 44 289 n
1row Tamarix (cent.)
Plot 2-6 4 rows Acacia (bs) 56.2 148 55.8 32 ars 42 26.1 28
1 row_Tamarix (cent.)
Plot 2-7 2 rows Tamarix (bs) 64.0 I 636 51 44.8 57 336 40
3 rows Casuarina (cent.)
Plot 2-8 5 rows Prosopis 58.8 232 56.2 47 40.6 54 29.9 38
Plot 2-9 4rows Acacia (bs} 67.1 247 65.9 46 431 58 412 40
1 row__Prosopis {cent)
Plot 2-10 |5 rows Acacia 59.3 239 58.3 42 426 53 31.8 42

Cent=central row

bs=both sides of the central rows
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The lower values fluctuated between 28.1 and 30.2% and between
28.9 and 29.9% for the plots of 4 rows of Acacia saligna and 1 row of
Tamarix articulata and 5 rows of Prosopis juliflora, respectively.

The reduction of porosity by time is a reflection of the changes of trees
shape,width,height and density during the growth period (Mann, 1985).

In the current investigation , the type of correlation between the
porosity and sand accumulation was calculated. The results indicate that,
such correlation is not significant. The { r ) values for both strips were 0.53
and 0.50,respectively. Such results indicate that the relationship between the
porosity and sand accumuiation is not linear.

"The highest efficiency of the shelterbelt is attained as the porosity
reached ( 40-50%). The highest or lowest porosity decreases the efficiency of
shelterbelts” (Nageli, 1946).

3- The efficiency of various arrangements of plant species on the
control of shifting sand.

The efficiency of each plot of the two strips was expressed by the
reduction percentage of periodical cumulative amounts of the collected sand
by Bagnold sand collectors at the leeward side compared to that of the wind-
ward side. The reduction of percentage of each plot of the second strip was
considered the efficiency of each plot of the shelterbelt (first and second
strip).

After six months of cultivation, the efficiency of the plots of the first and
second strips increased from 43.3 to 75.3% and from 37.0 to 76.1%,
respectively (Table 4). The highest efficiency was attained in the plots
cultivated with 4 rows of Acacia saligna and 1 row of Tamarix articulata
followed in descending order by the plot cultivated with 4 rows of Prosopis
juliflora and 1 row of Tamarix articulata. The reduction percentage of the
collected sand at the leeward side of both plots of the two strips of
sheiterbelt were 45.1 and 76.1% for the former and 64.5 and 63.4 for the
later plot . The lowest efficiency plots of both strips were those cultivated with
2 rows of Tamarix articulata, 5 rows of Casuarina equestifola and 5 row of
Tamarix articulata.

The efficiency of the plots to control the shifting sand are recorded
during the study periods . After twenty four months of cultivation, data in
Table(4) show that the reduction percentage of the collected sand at the lee
side of first and second strips increased as compared with the initia! period.
The values obtained increased from 57.8 to 85.6 % and from 70.9 to 90.8%,
respectively .

The confidence limits show that the plot of 4 rows of Acacia saligna and
1 row of Tamarix articufata and the plot of 4 rows of Prosopis julifiora and 1
row of Tamarix articulata were a superior quality as regard the efficiency for
sand encroachment control. For both plots, reduction percentage of the
collected sand at leeward side in the first and second strips of the shelterbelt
varied from 85.6 to 90.8% and from 85.3 to 89.9%, respectively.

The lowest efficiency was attained in the plots cultivated with 5 rows of
Tamarix articulata and 2 rows of Tamarix articufata. This results may be
attributed to the low growth rate of the Tamarix articulate as well as the high
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porosity during study period. Hagen and Skidmore (1971)reported that the
porosity of shelterbelt is one of the main factors that determine the efficiency
of shelterbelts and windbreaks.

On the other hand, it could be mentioned that the combination of mare
than one species in the shelterbelt is more effective in the control of shifting
sand compared to the single species. Brandle ( 1995 ) indicated that the
species composition is among the factors that control the efficiency of
shelterbelts in reducing wind speed and altering microclimate.

Table (4): Reduction percentage of the shifting sand as affected by the
shelterbelt of various plant arrangements .

Shelterbelts efficiency (%)| Reduction percentage of the shifting sand
Six Twelve | Eighteen | Twenty four
months months months months
from from from from
Plant species cultivation | cultivation |cultivation| cultivation
Strip {1
Plot 1-1 |5 rows Tamarix 57.4 60.8 55.6 57.8-
Plot 1-2 |5 rows Casuarina 56.5 81.3 82.6 75.8 -
Piot 1-3 |2 rows Tamanx 43.3 84.9 81.5 66.6 -
Plot 1-4 |3 rows Casuanna 60.7 86.0 85.7 85.0 +
Plot 1-5 |4 rows Prosopis (bs) 69.5 86.7 871 85.3+
1 row Tamanx (cent.)
Plot 1-6 |4 rows Acacia (bs) 75.3 90.0 89.3 85.6+
1 row Tamarix (cent.)
Plot 1-7 |2 rows Tamarix (bs) 58.6 86.0 828 82.7+
3 rows Casuarina (cent.)
Plot 1-8 |5 rows Prosopis 63.6 85.3 86.4 83.3+
Plot 1-9 |4rows Acacia (bs) 59.1 83.8 84.4 82.0+
1 row Prosopis {cent)
Plot 1-|5 rows Acacia 61 83.8 855 85.0+
10
Confidence limits - - - 78.93
Strip (2)
Plot 2-1 {5 rows Tamarix 38.1 49.6 57.1 70.9 -
Plot 2-2 |5 rows Casuarina 45.1 83.1 828 86.3+
Plot 2-3 |2 rows Tamanx 37.0 64.7 82.4 80.1 -
Plot 2-4 |3 rows Casuvarnina 52.6 70.9 853 87.2+
Plot 2-5 |4 rows Prosopis (bs) 63.4 88.1 80.2 §9.9+
1 row Tamarix {cent.)
Plot 2-6 {4 rows Acacia (bs) 76.1 88.4 90.6 90.8+
1 row Tamarix {cent.)
Plot 2-7 |2 rows Tamarix (bs) 46.4 816 87.3 86.9+
3 rows Casuarina {cent.)
Plot 2-8 |5 rows Prosopis 62.6 831 87.9 87.6+
Plot 2-9 |4rows Acacia (bs) 60.2 83.4 87.1 86.9+
1 row Prosopis {cent)
Plot 2-15 rows Acacia 61.5 85.0 88.1 86.3+
10
Confidence limits - - - 85.3+2.7
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CONCLUSION AND RCOMMENDATION

in view of the results given, the shelterbelts could play an important
role in the control of shifting sand at EL-Sheikh Zayed canal. The shelterbelt
enhance the deposition of the aeolian sand at a reasonable distance from the
irrigation canal . The reduction percentage of shifting sand down wind the
different plots of sheiterbelt varied from 70.9 to 90.8 % . The plot of four rows
of Acacia saligna and one row of Tamarix articulata as well as the plot of four
rows of Prosopis juliflora and one row of Tamarix articulata show the highest
efficiency for sand encroachment control . The above mentioned two designs
are recommended for large scale application.
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