





RESULTS AND DISCUSSION

- First experiment

4- Effect of different water resources irrigation and

soil moisture content in different two soils on

cupressue sempervirens seedlings

4 -1- Vegetative growth
4-1-1- Seedling height

The data presented in Table (9) and Fig.(1,2)obviously
cleared that the irrigation with municipal wastewater effluent in

the first season produced the significantly tallest seedlings in
average value of 32.00 cm compared to those irrigated with Nile
water in this case the seedlings were the shortest in average
value of 27.00 cm, while the seedlings which are irrigated with
drainage water resulted in the intermediate in average value of
31.20 cm. The differences between municipal wastewater
effluent and drainage water were insignificant in the first season.

In the second season the results have been taken the same
trend approximately, meanwhile municipal wastewater effluent
induced significantly the maximum height seedlings in average
of 34.28 cm followed by drainage water which gave the mean
value of 31.69 cm while Nile water irrigation produced the
minimum height in average value of 27.5 cm. The differences

among the three water resources were high significant.

The increment in height growth was 18.5 % and 15.5 %
under irrigated the seedling with municipal wastewater effluent
and drainage water with compared to Nile water in the first

RESULTS AND DISCUSSION

64



Table (9): Effect of different water resources irriagtion and soil moisture content on seedling height (cm) of
Cupressus sempervirens seedlings grown in different two soil types during 1998/1999 and

1999/2000 seasons.
- Seasons 1998-1999 1999-2000
Rummma Soil ty el 0% 60% 30% Mean 40% 60% 30% Mean
) ety 2233 32.67 3467 | 29.89bc | 2167 32.67 3767 | 30.67b
Nile soil
water m“u« 17.33 27.00 2800 | 24.11d | 20.00 2533 | 2767 | 24.33d
Mean 19.83¢ 29.84c 3134c | 27.00B | 20.83f | 29.00de | 32.67cd | 27.50C
) Hoamy 26.33 35.00 40.00 33.80a 29.00 36.00 42.00 35.702
Drainage soil
water wH_M« 24.00 29.00 3267 | 28.60c | 2333 26.67 33.00 | 27.67¢
Mean 25.17d 32.00bc 36.34ab | 31.20A | 26.17e | 31.34cd | 37.50ab | 31.69B
Municipal Loamy 26.67 34.33 37.67 | 32.89ab |  29.00 36.00 44.33 36.44a
wastewater soil
effluent .mﬂuw 24.00 31.33 38.00 | 3l.llac| 2433 33.67 38.33 32.11b
Mean 25.34d 32.83bc 37.84a | 32.00A | 26.67e | 34.8abc | 41.33a | 34.28A
Mean 23.45¢ 31.56b 35.14a 24.56c_| 31.73b | 37.17a

S.M.C. = Soil moisture content.

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5 % probability.
* Mean values in the same column within water resources followed by the same capital litters are not significant at level

of 5 % probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level

of 5 % probability.
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Fig(1) Effect of different water resources irrigation and soil moisture content on seedling height(cm) of
cupressus sempervirens seedlings grown in loamy and sandy soil during 1998-1999 season.
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Fig(2) Effect of different water resources irrigation and soil moisture content on seedling height(cm) of
cupressus sempervirens seedlings grown in loamy and sandy soil during 1999-2000 season .
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Photo (1) Effect of municipal Wastewater | drainage ang Nile
water on seedling height of Cupressus sempervirens

8rown in loamy soj at level of 8§09, soil moisture
content ,

Al = Nile water

A2 = Drainage water

A3 = Municipal waste waler.
Bl = Loamy soil

B2 = Sandy soj].

Cl =409 of field capacity

C2 =60 % of field capacity.
C3 =80 % of fielq capacity

Photo (2) cleared that scedling height of cupressus. semper‘.)ii.‘ens
plalted in sandy soil and irrigated with mumc1pz?l
wastwater grow better than that planted in loamy soil
irrigated with Nilc water .
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season, while these increases were 24.7 % and 15.2 % in the

second season, respectively.

The results were in harmony with findings of Hopmans
et al. (1990) on Eucalyptus grandis, Zekri and Koo (1993) on
citrus, Hassan et al. (1997) on Acacia Saligna and Leucaena
Leucocephala and El-Said, (1999). All of those researchers
confirmed that the using of municipal wastewater effluent and

drainage water caused the increase of seedling height.

These results may be due to increasing of macro and
microelements in the municipal wastewater effluent and drainage
water comparing with Nile water as shown in Tables (1,2,3,
and 4).

As for different two types of soil the data in the same
table indicated that, loamy soil in the first season induced
significantly the superior seedling more than those of sandy soil
when seedlings were irrigated with either Nile or drainage water
while the seedlings were irrigated with municipal wastewater
effluent did not gave significantly differences between the two
different soil. Generally the loamy soil was the best.

In the second season the results tended to a similar trend
as those obtained from the first season.

These results agreed with those obtained by Mohamed
(1993) on Nerium oleander and Adhatoda vasica. He used two
mixture of sand + clay (1:1 or 2:1) as growing media.and he
reported that the mixture of 1:1 had an effect on increasing plant
height and Radwan, (1999) on Eucalyptus incana mentioned
that 1:1 v:v mixture of sandy: clay loam soil was good media for
the seedling height.
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Regarding the effects of soil moisture on seedling height
the data in Table (9) demonstrated that the seedling height
significantly increased at 60 and 80 % soil moisture content
compared with those of 40 %.

The average values of seedling height were 35.14, 31.56
and 23.45 cm under 80, 60 and 40 % soil moisture content
respectively, in the first season while they were 37.17, 31.73 and
2456 c¢cm under 80.60 and 40 % soil moisture content,
respectively in the second one.

The reduction in height growth was 33.26 % and 10.2 %
under 40 and 60 % soil moisture content when compared to 80 %
soil moisture respectively, in the first season; while it was 34 %
and 15 % in the second season.

The herein obtained results were confirmed by those of
Czapowsky and Grant (1986) on Black spruce, Rokaia (1990)
on Ficus carica and Burman et al. (1991) on Azadirachta
indica.All of them cleared that high soil moisture content caused
an increased seedling height comparing with low soil moisture .

4-1-2- Stem diameter

Data presented in Table (10) obviously cleared that the
irrigation with municipal wastewater effluent produced the
significantly thickest stems in average value of 0.36 cm
compared to those irrigated with Nile water where, the seedling
stem was 0.30 ¢cm whereas those irrigated with drainage water
resulted in the intermediate in average value of 0.34 ¢m. in the
first season. The differences between municipal wastewater
effluent and drainage water were insignificant. In the second
season the results have been taken the same trend approximately,
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Table (10): Effect of different water resources irriagtion and soil moisture content on

Cupressus sempervirens seedlings grown in different two soil types during 1998/1999 and

stem diameter (cm) of

1999/2000 seasons.
Seasons 1998-1999 1999-2000
Vo gﬁ\ 40% 60% 80% Mean 40% 60% 80% Mean
resources SM.C.

. Loamy 0.20 0.33 0.37 0.30b 0.18 0.26 0.30 0.25¢
Nile soil

water mws.nw 024 034 0.31 0.29b 0.19 025 0.27 0.23d
{e]}

Mean 0.22d 0.34b 0.34b 0.30B 0.18f 0.26¢ 0.28¢ 0.24C

) Loamny 0.22 0.42 0.41 0.35ab 023 025 0.38 0.29b
Drainage soil

water mMs.a_« 0.26 0.35 0.39 0.33ab 0.19 0.29 0.27 0.25¢
{s]}

Mean 0.24d 0.38a 0.40a 0.34A 0.21e 0.27¢ 0.32a 0.27B
Municipal | Loamy 027 0.41 0.44 0.37a 0.28 0.33 0.44 0.34a
wastewater soil

effluent mﬂ_% 0.30 0.36 0.38 0.34ab 0.24 0.30 036 | 03lab
1
Mean 0.28¢ 0.38a 0.4la 0.36A 0.26¢ 0.33a 0.38a 0.32A
Mean 0.25b 0.37a 0.39a 0.22¢ 0.29b 0.32a

S.M.C. = Soil moisture content.

* Mean values in the same column within soil type followed by the same small li
* Mean values in the same column within water resources followed by the same capi

of 5 % probability.

* Mean values of different soil moisture content in the same raw

of 5 % probability.

tters are not significant at level of 5 % probability.
tal litters are not significant at level

followed by the same small litters are not significant at level
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meanwhile municipal wastewater effluent irrigation induced
significantly the thickest stems in average value of 0.32 c¢m
followed by drainage water which gave the mean value of (.27
cm while Nile water irrigation produced the thinnest stem in
average value of 0.24 ¢cm. The differences among the three water
resources were significant.

These results were in agreement with the findings of
Hopmanes ez al. (1990) on Eucalyptus grandis and E. saligna
and Hassan et al. (1997) on Acacia saligna and Leucaena
Leucocephala seedlings irrigated with sewage water where they
found that stem diameter increased compared with control. In
this regard the two different used soil indicated that loamy soil
induced in the first season insignificantly the thickest stem
diameter more than those of sandy soil when seedlings were
irrigated with Nile, drainage or municipal wastewater effluent.

In the second season the superior stem diameter in the
loamy soil was more than those of sandy soil when seedling
were irrigated with either Nile or drainage water while when the
seedlings were irrigated with municipal wastewater effluent, the
difference were not significant. However loamy soil was the
best.

The results were in harmony with findings of Singh and
Sharma (1984) on populus ciliata where both of them found that
stem diameter was greatest in loamy soil, Radwan, (1999) and
Shehata et al (2002) on Eucalyptus incana, reported that loamy
soil increased stem diameter compared to sandy soil.

Stem diameter in response to different levels of soil
moisture content of 40,60 and 80 % of field capacity are
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represented in Table (10) was obviously affected since the level
of 40 % soil moisture content significantly reduced it compared
to the two others levels where 80 % soil moisture content caused
the maximum increase in thickness of plant and there are no
significant differences between the two levels of 80 or 60 % soil
moisture. This fact exhibited with three different water resource.
The average of stem diameter of the plants were 0.25, 0.37 and
039 cm under soil moisture content of 40,60 and 80 %
respectively in the first season whereas they were 0.22, 0.29 and
0.32 cm in the second season irrespective the effect of both two
soil types and water resources. It means that the plants have the

thickest stem under the high levels of soil moisture content.

The previous results were in the same line of those
obtained results by Morales (1981) on Arabic coffee who
showed that the stem diameter was higher of 80 % and 90 % of
field capacity more than at 60 or 70 %, Shehata (1992) on
Cupressus sempervirens cleared that high soil moisture content
80 % of field capacity caused an increases in stem diameter
comparing with 40 %..

4-1-3- Root length

In the first season data tabulated in Table (11) showed
that the irrigation with municipal water effluent produced
significantly the longest root with an average value of 29.77cm
compared to those irrigated with drainage water which gave the
shortest root with an average of 22.39 cm, whereas those
irrigated with Nile water resulted in the intermediate in average
value of 27.08 cm. The differences between municipal and Nile

water were insignificant.In the second season the results gave the
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same trend of the first season approximately, meanwhile
municipal wastewater effluent induced significantly the longest
roots in average value of 32.78 cm followed by Nile water which
gave the mean value of 29.33 ¢m while drainage water irrigation
produced the shortest roots in average value of 25.22 cm. The
differences between municipal wastewater effluent and Nile
water were not significant.

Data presented in Table (11) show that in the first season
that the two different used soils had a pronounced effect on root
length where the seedlings grown in loamy soil and irrigated
with municipal wastewater produced significantly the longest
roots in average value of 33.26 compared to those of sandy soil
that gave average value of 26.28 c¢m. The plants irrigated with
Nile water have taken the same trend since the mean values were
30.39 and 23.77 under loamy and sandy soil respectively. The
differences between two used soil were not significant when the
plants were irrigated with drainage water. However loamy soil
surpassed than sandy soil. In the second season the results have
been taken the same trend approximately.

The former results coincided with those obtained by Singh
and Sharama (1984) on Populus ciliata, Witt (1987) on Taxus
baccata they found that root length improved by adding clay to
sandy soil and Radwan, (1999) mentioned that 1:1 v:v mixture
of sandy: clay soil was good media for root length of Eucalyptus
incana..

Concerning the effect of different soil moisture content on
root length it can be concluded from Table (11) that the levels of
40, 60 and 80 % of field capacity significantly affected root
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Table (11): Effect of different water resources irriagtion and soil moisture content on root length (cm) of

Cupressus sempervirens seedlings grown in different two soil types during 1998/1999 and

1999/2000 seasons.
Seasons 1998-1999 1999-2000
Water 40% 60% 80% Mean 40% 60% 80% Mean
resources
. Lodmy 40.33 29.17 21.33 30.39a 40.65 31.17 23.18 31.67a
Nile soil
water mﬂu« 31.33 2233 1767 | 23770 | 3640 2521 1933 | 26.98ab
Mean 36.00a 25.75b 19.50c | 27.08A | 3852a | 28.19b | 2126c | 29.33A
. Losmy 31.12 24.11 1844 | 24.56ab |  33.09 28.14 20.11 27.11b
Drainage soil
wateg mw:.nuw 25.17 19.83 15.67 20.22b 30.12 22.44 17.43 | "23.33b
01
Mean 28.15ab | 21.97b 17.10c | 22.39B | 33.60a | 25296 | 20.15c | 25.22B
Municipal Losimy 42.40 3112 2627 | 3326a | 2612 3365 | 28.14 | 3597a
wastewater soil
effluent wwm% 33.41 25.18 2024 | 2628 | 3846 28.11 2221 | 29.59%
Mean 3791a | 28.15ab 23260 | 29.77A | 4229a | 30.88b | 25.18bc | 32.78A
Mean 34.02a 25.29b 19.95¢ 38.14a | 28.12b | 22.20c

S.M.C. = Soil moisture content.

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5 % probability.
* Mean values in the same column within water resources followed by the same capital litters are not significant at level

of 5 % probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level

of 5 % probability.
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Al = Nile water

A2 = Drainage walter

A3 = Municipal wasle walter
Bl = Loamy soil

132 = Sandy soil

C1 =40 % ol held capacity
C2 =60 % of held capacity
C3 =80 % of field capacity.

Photo (3) shows development and root distribution of cupressus
sempervirens seedling irrigated at level of 40%

soil
moisture content as affected by two types of soil
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length in which the averages were 34.02, 25.29 and 19.95 cm,
respectively in the first season but in the second one they were
38.14, 28.12 and 22.20 cm consequently, regardless the effect of

different two soils and water resources.

From the above mentioned it can be resulted that when
the available water in roots media in restricting the root length of

the plants is the tallest.

Generally different water resources, soil moisture content
and  different soils obviously affected seedling growth
represented in plant height and stem diameter which significantly
increased with using municipal wastewater, drainage water in
addition to using 60 or 80 %, soil moisture content of field
capacity when the seedlings planted in loamy soil. Meanwhile,
the reduction in seedling growth was severe under drought

conditions.

This depression which occurred may be attributed to that
the increase in water stress caused a reduction in cell turgor
pressure which consequently reduced cell enlargement and cell

elongation (Brouwer, 1963).

4.1.4. Branch number/plant

The data presented in Table (12) cleared that the average
number of branches per plant increased significantly by
irrigation seedlings with municipal wastewater or drainage water
as compared with those irrigated with Nile water. Seedlings
irrigated with municipal wastewater effluent possessed the
highest number of branches 66.50 plant followed by those
irrigated with drainage water 60.00 while the lowest one 56.66

was observed in irrigated seedlings with Nile water in the first
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74.00a | 36.66C | 34334
80.33 \ 63.44b | 4

Drainage
water

Municipaj
Wastewater

- = Soil moisture content.
* Mean valyes in the same column within soi] type followed by the sam,
* Mean valyes in the same coj
of 5% probability.
* Mean valyes of differe i
of 5% probability.

ignificant at level of 5 9, probability.
are not significant ar level
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season, also the results of second season have value of 61.39 in
the seedlings irrigated with municipal wastewater effluent
followed by drainage water which gave the mean value of 55.39
while those irrigated by Nile water produced the lowest one in
average value of 47.00. The differences among the three used
water resources were significant.

These results were supported by Zekri and Koo (1993)
on citrus trees, where both of them found that the municipal
wastewater increased canopies of trees more than the trees
irrigated with well water. El-Said,(1999)found that trees of Citrus
reticulata irrigated with reclaimed wastewater had the largest

canopies as compared with Nile waterr

Regarding the effect of soil type on branches
number/plant, it can be noticed from Table (12) that the
seedlings planted in loamy soil significantly surpassed in
branches number more than those planted in sandy soil. This fact
revealed in the three water resources used in plants irrigation,
moreover loamy soil irrigated with municipal wastewater
induced significantly the highest branches number/plant in
average value of 70.77 and 62.29 in first and second season

respectively.

The obtained results of the second season have taken the
same trend and confirmed those of the first one.

It could be, also noticed from data in the same table that
municipal wastewater amended the traits of sandy soil resulting
in branches number more than those produced from loamy soil
and irrigated with Nile or drainage water as shown in first and

second season.
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These results agreed with those obtained by Farahat
(1986) on E. camaldulensis, reported that the mixture of sand +
clay + peat produced the best vegetative growth compared to
sandy soil and Mohamed (1993) on Nerium oleander and
Adhatoda vasica, reported that the mixture of 1:1 sand + clay
had an effect on increasing plant height, stem diameter and
leaves numbers.

In this respect the effect of soil moisture content on branch
number/plant as shown in Table (12). The results apparently
cleared that the decreasing of soil moisture 40 % of field capacity
significantly declined severely the branch number per plant in both
seasons . In the first season the average values were 38.50, 68.50
and 76.10 under 40, 60 and 80 % of field capacity whereas they
were 43.22, 59.28 and 61.28 under soil moisture content of 40, 60
and 80 % of field capacity respectively, in the second one,
meanwhile there are no significant differences between 60 and 80
% level of field capacity in the second season. However, 80 % soil
moisture content of field capacity was the best.

The results were in the same line with the results of
Shehata, (1992) on cupressus sempervirens who stated that
number of leaves was considerably less for seedlings treated
with exceeding levels of soil moisture stress.

4.1.5. Fresh and dry weights in(g)
4.1.5.1. Fresh weight
Tables (13 & 14) shows the effect of different water

resources irrigation, two types of soils under different soil
moisture content on the fresh weight of branches, stems and

roots of Cupressus sempervirens.
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The results indicated that the municipal wastewater
effluent in the first season produced the highest fresh weight of
branches, stems and roots (36.16, 1996 and 1493 g.)
respectively, compared with the other resources of irrigation
water. The table shows also, that there were significant
differences among the three different water resources used in
irrigation in the fresh weight of branches and stems with
exception the differences between those irrigated with Nile water
and municipal wastewater where the differences were not

significant in fresh weight of roots

In the second season the results had the same trend for
those obtained from the first season in fresh weight of the stems,
while there are no significant differences among those irrigated

with three water resources in fresh weight of roots.

The results were in accordance with Zekri and Koo
(1993) on citrus trees, they found that the municipal wastewater
increased canopies of trees more than the trees irrigated with
well water and Maurer, et al. (1995) on grapefruit trees
determined the effects of canal water and reclaimed wastewater
on growth of mature trees. They found that, the reclaimed
wastewater produced the largest canopies and trunk more than
the trees irrigated with canal water.

As for the effect of soil types the seedlings planted in
loamy soil and irrigated with municipal wastewater recorded
significantly the highest fresh weight of branches in comparison
with sandy soil. There were significant differences in the fresh
weight of branches between the two types of soils irrigated with

municipal and drainage water, on the other hand there were no
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Table (13): Effect of different water resources irriagtion and soil moisture content on fresh weight of plant organs of Cupressus sempervirens

seedlings grown in different two soil types during 1998/1999 season.

Branches Stems Roots
Wiken 40% 60% 80% Mean 40% 60% 30% Mean 40% 60% 80% | Mean
resources
Loamy 2 & & oy S 5 -
il it 17.74 25.06 34.00 25.60c 9.55 14.66 16.98 13.73d | 1585 13.03 1036 | 13.08ab
e
water me_.h“« 19.90 27.81 27.19 24.97¢ 12.70 16.10 14.65 14.48¢d | 1831 16.40 1457 | 16.43a
SOt
Mean 18.92¢ 26.43bc 30.59b | 25.28C 11.13¢ 15.38bc | 15.82bc | 14.11C | 17.08a | 14.72a< | 12.47bc | 13.75A
i < 25.42 34.96 40.87 33.75b 12.20 2038 21.19 17926 | 1230 10.20 12.77 | 11.75b
Drainage soil
waler, mg.ﬂ« 30.00 27.66 2432 27.32¢ 12.78 17.65 20.11 16.85bc | 15.81 13.73 1121 | 13.58ab
SOt
Mean 27.71bc 3131b 32.59ab | 30.54B 12.49¢ 19.02ab | 20.65a | 17.38B | 14.05ac | 11.96c | 11.99c | 12.67B
Mimicipal e 33.06 39.67 46.20 39.64a 16.39 22.25 2530 | 2131a | 13.71 17.67 18.83 | 16.70a
wastewater soil
effluent m“ﬂ« 30.99 30.18 36.87 32.68b 15.30 21.26 19.28 18.61ab | 13.86 13.93 11.69 | 13.16ab
1
Mean 32.03ab | 34.92ab 41.54a | 36.16A | 15.84bc | 21.75a | 22.29a | 19.96A | 13.78a<c | 15.84ab | 15.16a<c| 14.93A
Mean 26.18b 30.89ab 3491a 13.15b 18.72a | 19.58a 1497a | 14.17a | 13.20a

S.M.C. = Soil moisture content.
* Mean values in the same column within soil type followed by the same smail

* Mean values in the same column within water resources followed by the same capital litters are not significant at level

of 5 % probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level

of 5 % probability.

ers are not significant at level of 5 % probability.
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Table (14): Effect of differe

seedlings grown in different

nt water resources irriagtion and soil moistu

re content on fresh weight of plant organs

two soil types during 1999/2000 season.

of Cupressus sempervirens

Branches Stems Roots
Water  |Soil 40% 60% 80% Mean 40% 60% 80% Mean 40% 60% 80% | Mean
resources S.M.C.
Loamy % &
) : 17.91 27.47 35.61 27.00c 9.57 11.52 14.97 12.02¢ | 1738 22.50 1428 | 18.05a
Nile soil
water w.hsmw 2243 27.54 29.24 26.40¢ 7.46 1025 11.55 9.75d 14.60 13.92 13.84 | 14.12a
SOt
Mean 20.17¢ 27.50d 32.4350d | 26.70B 3.52d T5S8cd | 13.26bc | 10.89C | 15.99ab | 1821a | 14.06ab | 16.094
) Loamy 21.69 30.94 36.46 29.69b 12.25 16.04 17.28 15.19b | 18.15 13.55 1113 | 14.28a
Drainage soil
water m%w« 19.75 28.17 31.59 26.50c 9.66 14.74 13.06 12.49¢ 14.61 12.75 13.75 | 13.70a
sot
Mean 20.72e 29.56¢ 33.02b | 20.10B | 10.96cd 5395 | 15075 | 13848 | 16.38ab | 13.15ab | 12.44b | 13994
Municipal Loarmy 26.08 39.57 43.78 36.48a 16.18 19.66 24.12 1998 | 15.58 14.85 1321 | 14.54a
wastewater soil
effluent mu:.n“« 27.87 3423 36.85 32.98b 10.87 19.14 17.99 16.00b | 17.69 13.92 1321 | 1494a
SOl
Mean 26.97d 36.90ab 3031a | 34.73A | 13.52bc T570a | 21.06a | 17.99A | 16.84ab | 14.38ab | 1321ab | 14747
Mean 22.62¢ 31.32b 35.59a 11.00b 15.22a | 16.49a T634a | 1525ab | 13.23b

S.M.C. = Soil moisture content.

* Mean values in the same colum

* Mean values in the same colum
of 5 % probability.

* Mean values of different soil moisture content in the

of 5 % probability.

n within soil type followed by the same small litt
n within water resources followed by the same capital litt

same raw followed by the same small litters are not

ers are not significant at level of 5 % probability.
ers are not significant at level

significant at level
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significant differences between the two types of socils irrigated
with Nile water. Stems and roots fresh weight of plants irrigated
with different water resources had no significant effects due to
soil type in the first season. In the second season a similar trend
was found to that obtained from the first season, while there are
significant differences between loamy and sandy soil in fresh
weight of stems when seedlings irrigated with three water
resources.

The previously results were in the same lire of many
scientists such as El-Khateeb (1983) on E. angulosa concluded
that a mixture of peatmoss plus loam or sand had a great effect
on increasing fresh and dry. weight of stems and fresh weight of
leaves and Mohamed (1993) on Nerium oleander and Lantana
camara reported that the mixture of 1:1 had an effect on
increasing fresh and dry weight of roots, stems and leaves.

Data of fresh weight in response to different levels of soil
moisture content of 40, 60 and 80 % of field capacity are
represented in Tables (13 & 14). The fresh weight of both
branches and stems increased with increasing the soil moisture
content. Meanwhile, the fresh weight of roots decreased slightly
with the increase of soil moisture content. There were no
significant differences among the fresh weight of branches,
stems and roots at 60 and 80 % soil moisture content of field
capacity.

The former results supported by many scientists such as
Sarag (1983) detected that fresh weight of some tomato varieties
were decreased with decreasing the available soil moisture,
Rokaia (1990) on Ficus carica found that the water deficit
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decreased fresh weight of the plant portions and Burman, ef al.
(1991) on Melia azaderacht who stated that final biomass
production of seedlings was greatest at non-water stress where
the plants irrigated at field capacity at 2 weeks interval and its

due to larger increase in foliage weight.

In the second season the results gave the same trend of

those obtained in the first season approximately.

4.1.5.2 Dry weight

The results presented in Tables (15 & 16) indicated that
dry weight of branches, stems and roots of Cupressus
sempervirens were more effected by water resources; different
two soils under different soil moisture content in which the
irrigation with municipal wastewater effluent in the first season
produced the highest dry weight of branches, stems and roots in
average values of 16.12, 11.47 and 572 g respectively,
compared to those irrigated with drainage or Nile water. The
differences among different water resources were significant in
the dry weight of branches and stems but insignificant in the dry
weight of roots. Generally municipal wastewater effluent
surpassed than the two others water resources.

The results of the second season emphasized those

obtained from the first one.

The former results were coincided in the same trend of
many investigators such as Kerr and Sopper (1982) on popular
and AbouelKhair (1988) on E. conzaldulensis and El-Said
(1999) on Citrus trees. All of them found that using wastewater
increased dry weight of the whole plant.
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Table (15): Effect of different water resources irria

gtion and soil moisture content on d

seedlings grown in different two soil types during 1998/1999 season.

ry weight of plant organs of Cupressus sempervirens

Branches Stems Roots
Water 40% 60% 80% Mean 40% 60% 80% Mean 40% 60% 80% Mean
resources
Loamy ) - 5
" 7.06 11.09 13.05 10.40bc 4.60 8.85 9.26 7.57¢ 6.16 4.48 347 | 4.77a
Nile soil
water me,..”« 8.13 11.40 1021 9.91c 424 6.65 630 573 7.32 6.73 424 | 6.10a
So1
Mean 7.60c 11.24 11.63cd | 10.16C 3.22¢ 7.75b 7.78b 6.65C 6.83a 5.70b 3.65b | 543A
Loamy 8.05 15.62 15.86 13.18ab 7.60 11.45 11.98 10.34a 4.08 3.67 4.12 5.94a
Drainage soil
water uu:.ﬂ 11.72 11.25 14.68 12.55a-c 726 10.19 8.10 8.65b 6.14 5.25 8.44 5.94a
so1
Mean 9.88de 13.44b-d | [527ac | 12.86B 7.43b 1082a | 10.04a | 9.49B | 5.ilab | 4476 | 5.28ab | 4957
Municipal Lommny 12.70 19.23 2035 17.43a 9.42 13.31 1402 | 12252 | s.00 5.71 713 | 5.94a
wastewater soil
effluent mw_ﬂ« 10.77 15.16 18.48 14.80b 9.10 11.37 11.61 10.69b 6.19 5.93 4.35 5.49a
(o]}
Mean 11.74b-d | 17.19ab 19.42a | 16.12A 9.26b 12342 | 12822 | 1147A | 560ab | 5.22ab | 5.74ab | 557
Mean 9.74c 13.95a 15.44a 7.04b 10302 | 1021a 581a 533a 4.952

S.M.C. = Soil moisture content.
* Mean values in the same column within soil type followed by the same small litters are not signifi
* Mean values in the same column within water resources followed by

of 5 % probability.

* Mean values of different soil moisture content in the same raw followed

of 5 % probability.

cant at level of 5 % probability.
the same capital litters are not significant at level

by the same small litters are not significant at level
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Table (16): Effect of different water res

ources irriagtion and s

oil moisture content on

dry weight of plant org

ans of Cupressus sempervirens

seedlings grown in different two soil types during 1999/2000 season.
Branches Stems Roots
Water |Soil 40% 60% 80% Mean 40% 60% 80% Mean 40% 60% 80% | Mean
resources S.M.C.
) Loemy 6.09 13.02 1100 | 10.04b
Nile soil
waler Sandy 571 10.19 6.95 7.62¢
soil
Mean 5.00d | 11.60bc 3.97cd 8.83C
. Loamy 620 17.79 1500 | 13.032
Drainage soil
waler mmu.nw 8.46 8.34 13.11 9.97bc 5.87
so1
Mean 733d | 13.07ab 14.10bc | 11.30B S20de | 7.10de | [128ab | 8.198B 5.60a | 5o8ab | 4.56ab
Municipal | Loamy 8.52 16.18 1863 | 13772 824 1532
wastewater soil
effluent wwmww 9.29 12.69 13.99 11.99b 9.02 7.80 11.14
Mean 890cd | 14.43ab 1531a | 12.83A 863cd | 9.68bc [ 1323a_| 10584 G.15ab | s5.55ab | 4.63b
Mean 7380 | 13.00a 13.00a S100 | 826a | 1091a 523a | 5.80a_ | 5.00a

3.M.C. = Soil moisture content.

* Mean values in the same column within so
*» Mean values in the same column within water

of 5 % probability.
* Mean values of different so
of 5 % probability.

il moisture content in the

il type followed by the same
resources followed by the

same raw followed by the sam

small litters are not signific:
same capital litters are not significant at level

ant at level of 5 % probability.

e small litters are not significant at level
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As for two different type of soils the data in the same
tables indicated that loamy soil induced significantly superior
dry weight of branches and stems more than those of sandy soil
when seedlings were irrigated with drainage and Nile water. On
the other hand there were no significant differences in dry weight
of roots between two types soil which irrigated with different
water resources in both seasons.

These obtained results were in harmony with those
obtained by El-Khateeb, (1983) on E. angulosa concluded that a
mixture of peatmoss plus loam or sand had a great effect on
increasing dry weight of stems and Mohamed (1993) on
Adhatoda rasica and Lantana camara reported that the mixture
of sand + clay (2:1) produced the best dry weight compared to
sand + clay (1:1) v:v.

Regard to the effects of soil moisture the data in Tables
(IS & 16) demonstrated that the‘dry weight of branches and
stems significantly increased at 60 and 80 compared with 40 %
soil moisture content.

In the first season the average values of dry weight of
branches were 9.74, 13.95 and 15.44 g., while the values of
stems were 7.04, 10.30 and 10.21 g under 40, 60, and 80 % soil
moisture, respectively. In the second season dry weight of
branches were 7.38, 13.00 and 13.00 g., whereas in stems the
mean values were 6.10, 8.36 and 10.9] g under 40, 60 and 80 %
soil moisture true content, respectively.

These results were supported by many authors such as
Schulte and Marshall (1983) on pinus, Rawat ef al. (1984) on
E. treticornis since they found that when soil moisture content
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was reduced by 66 % and 84 % the reduction in dry weight was
25 % and 38 %, respectively and Shehata, (2002) on Khaya
senegalensis found that dry weight was affected due to different
soil moisture and it was significantly reduced in the seedlings
treated with stressed water (40 % of field capacity) compared to
those of 80 or 60 %.

Generally, from the previous results it could be noticed
that increasing fresh and dry weights of branches and stems due
to municipal or drainage water irrigation in loamy soil, this
results may be due to increasing of organic matter in soil and
macro, micro elements in municipal wastewater effluent and
drainage water comparing with sandy soil and Nile water,
respectively. Also, soil moisture content affected the fresh and
dry weights of the different plant portions and as a result to the
water stress increased the fresh and dry weights decreased.

4.2. Survival percentage of seedlings

As shown in Table (17) it can be noticed that the survival
percentage of seedlings decreased due to municipal wastewater
effluent and drainage water irrigation where it reached 85.20 and
86.13 % in the first season while it was 88.90 and 81.50 %,
respectively, in the second one, the highest value was 92.6 %
accompanied to Nile water irrigation in two seasons; the

differences among the three water resources were insignificant.

These results were paralled with the finding of Hegg et al.
(1985) on Liriodendron tulifera and Populus deltoides who
reported that the treatment with Swine lagoon effluent of 0,20,
47, 74 and 144 cm/year insignificantly increased total mortality.
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Table (17): Effect of different water resources irri;
Cupressus sempervirens seedlings gro

1999/2000 seasons.

agtion and soil moisture content on survival percentage of
wn in different two soil types during 1998/1999 and

Seasons 1998-1999 1999-2000
Water 40% 60% 80% Mean 40% 60% 80% Mean
resources
) Loamy 88.90 100.00 100.00 | 96.30a 88.90 100.00 83.90 92.60a
Nile soil
water mu.“..nuw 77.80 88.90 100.00 | 88.90a 77.80 _ 100.00 | 100.00 | 92.60a
So1
Mean 83.35a 94.95a 100.00a_| 92.60A | 8335ab | 100.00a | 94433 92.60A
] Leanty 83.35 88.90 88.90 87.05a 66.70 \ 100.00 77.80 81.50a
Drainage soil |
water mm:.ﬂ« 77.80 ‘ 100.00 7780 | 8520a | 77.80 _ 7780 | 8890 | 81.50a
SO1
Mean 80.58ab | 94452 | 8335a | 86.13A | 73358 | 88.90ab | 83352 | S130A
Municipal Loamy 88.90 _ 100.00 7780 | 88.90a [ 77.30 \ 8890 | 10000 | 88.90a
wastewater soil
effluent mw:mw 77.80 ~_ 77.80 _ 88.90 81.50a 88.90 ‘ 100.00 77.80 88.90a
{o]
Mean 83.35a | 89.90a 83.35a | 8520A | 8335ab | 94.45a 88.90a | 88.90A
Mean 82.42b |  9277a 88.90a 79.65b | 94.45a | 88.90a

S.M.C. = Soil moisture content.
* Mean values in the same column within soil
* Mean values in the same column within wat,

of 5 % probability.

* Mean values of different soil moisture content

of 5 % probability.

type followed by the same small litters are not significant at level of 5 % probability.

er resources followed by the same capital litters are n

ot significant at leve|

in the same raw followed by the same small litters are not significant at level
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As for two different types of soil the data show that there
are no significantly differences in between when the seedlings

were irrigated with different water resources in both seasons.

Regarding the effects of soil moisture on survival
percentage, it could be observed from data that the 60 % level of
soil moisture content had always the maximum in average values
of 92.77 and 94.45 followed by 80 % soil moisture content in
average values 88.90 and 88.90 % whereas the level of 40 % soil
moisture produced the least values of 82.42 and 79.65 %
respectively. There were significant differences among both of
80, 60 and 40 % meanwhile there are no significant differences
between the first two levels. In the second season it is evident
that the survival percentage of Cupressus sempervirens seedlings
was decreased as a result to water stress and increased to

maximum with medium moisture.

The previous results were in the same line of many
investigators such as Harrington and De Bell (1984) on
Populus trichocarpa and Alnus rubra, Humphries ef al. (1982)
on Betula pendula where they found that the mortality of
seedling was markedly increased at a matric potential of (-1.6)
bars and Shehata, (1992) on Cupressus sempervirens who
reported that mortality increased by decreasing soil moisture

content.
4.3. Transpiration rate

The data presented in Table (18) and fig. (3,4) showed the

effect of different water resources, two types of soil and different

three levels of soil moisture content on transpiration rate of

Cupressus sempervirens, where in the first season there were no
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significant differences among plants were irrigated with
municipal, drainage and Nile water. The averages were 78.23,
73.48 and 73.13 mg/g fresh weight/h consequently.

From the former results it can be resulted that, the water
resources did not affect the rate of transpiration.

In the second season the results cleared that there are no
significant differences between seedlings that irrigated with
either municipal or Nile water while the significancy elucidated
between plants that irrigated with drainage water and municipal
or between Nile water and drainage water.

As for two different types of soils the data in the same
table showed in the first season that there were significant
differences between loamy soil and sandy soil when the
seedlings were irrigated with municipal, drainage or Nile water.
The average of plants planted in loamy and sandy soil and
irrigated with municipal wastewater were 80.76 and 75.70,
respectively while the transpiration rates of those plants irrigated
with drainage water were 75.63 and 71.33 then it was75.91 and
70.34 mg/g fresh weight in those irrigated with Nile water,
respectively.

In the second season the results gave the same line
approximately.

From the aforementioned results it is evident that the
plants cultivated in loamy soil transported much more than those
of sandy soil.

As for transpiration rates in response to different soil
moisture content, the results presented in Table (18) cleared that
there was a severe reduction in transpiration rate when the plants
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Table (18): Effect of different water resources irriagtion an
fresh weight/hour of Cupressus sempervirens se

1998/1999 and 1999/2000 seasons.

d soil moisture content on transpiration rate mg/g.

edlings grown in different two soil types during

Seasons 1998-1999 1999-2000
Water  |Soil ty 40% 60% 80% Mean 40% 60% 80% Mean
resources S.M.C.
) Loamy 37.42 75.14 115.17 75.91a 49.90 84.14 123.11 85.72a
Nile soil
water www.a_« 31.50 69.12 110.40 | 70.34b 44.03 78.13 119.21 80.46b
1
Mean 34.46¢ 72.13b 112792 | 73.13B | 46.97¢ S1.1ab | 121.16a | 83.09A
) Loamy 35.77 75.83 11530 | 75.63a 39.51 73.61 11935 | 77.49a
Drainage soil
water mww.a“« 32.44 70.11 111.44 71.33b 37.03 77.14 113.70 | 75.96b
1
Mean : 34.11c 72.97b 115372 | 73.48B | 38.27c 75380 | 116.52a | 76.73B
Municipal e 41.00 79.10 122.17 80.76a 45.17 84.13 12312 | 84.14a
wastewater soil
effluent m”% 38.16 75.53 113.40 | 75.70b 40.28 79.91 11535 | 78.51b
Mean 39.58¢ 7731b T17.78a | 78.23B | 42.73c §2.022 | 119.24a | 81.33A
" Mean 36.05¢ 73.18b 114.65a 32.66¢ 79516 | 118.97a

S.M.C. = Soil moisture content.

* Mean values in the same column within soil type followed by the

* Mean values in the same column within water resources followed by the s
of 5 % probability. .

* Mean values of different soil

of 5 % probability.

moisture content in the same raw followed by the same small litters ar

same small litters are not significant at level of 5 % probability.
ame capital litters are not significant at level

< not significant at level
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Fig( 3) Effect of different water resources irrigation and soil moisture content on Transpiration rate mg/g fresh
weight of cupressus sempervirens seedlings grown in loamy and sandy soil during 1998-1999 season.
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Fig( 4) Effect of different water resources irrigation and soil moisture content on Transpiration rate mg/g fresh

weight of cupressus sempervirens seedlings grown in loamy and sandy soil during 1999-2000 season.
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were grown under drought conditions 40 % of field capacity and
as the soil moisture increased to 60 or 80 % transpiration rate
increased. The differences where highly significant between the
seedlings grown under soil moisture of 80 % and those grown
under both 60 or 40 % of field capacity.

In the first season the highest value was 114.65mg/g fresh
weight/h under soil moisture content of 80 % while the lowest
was 36.05 mg/g fresh weight/h at 40 % then it was 73.18 at 60 %
of field capacity. In the second season these results had the same
trend for those obtained in the first one while the values were
118.97, 79.51 and 42.66 mg/g fresh weight/h under soil moisture
content of 80, 60 and 40 % of field capacity, respectively.

The former results were similarly to those reported by
Torres (1980) on orange, who found that water consumption by
transpiration increased with increasing soil moisture in the root
zoon, Levy (1983) on citrus macrophylla stated that sever water
stress reduced transpiration, Rawat (1985) on Eucalyptus hybrid
found that when soil moisture content is restricted transpiration
rate was reduced, Eastham ef al. (1990) on Eucalyptus grandis
stated that the ratio of transpiration rate decreased linearly with
decreasing mean soil water content and Shehata (1992) on
Cuperssus sempervirens, who reported that when soil moisture is

restricted transpiration rate was reduced.
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4.4. Effect of different water resources irrigation and soil
moisture content in different two soils on chemical
constituents:

4.2.1 Chlorophylls and carotenoides content of leaves :

The data existed in Tables (19,20) detected that
chlorophyll a,b and carotenoides content as influenced by
different water resources irrigation and two types of soils under
different soil moisture content .

In the first season the irrigation  with municipal
wastewater effluent gave the highest values of chlorophyli(a)
content followed by drainage water irrigation whereas those of
Nile water gave the lowest one .The average values of
chlorophyll(a)were 2.66,2.59 and 2.42 mg/g fresh weight as
affected by municipal, drainage and Nile water irrigation
consequently .

Chlorophyll (b)in leaves had similar trend of those
obtained from the previous results of chlorophyll (a)whereas the
averages of leaves chlorophyll (b) content were 3.56,3.40 and
3.00 mg/g fresh weight as affected by municipal, drainage and
Nile water irrigation respectively

Also, the data presented in the same table showed that
carotenoides content was more effected by different water
resources since the irrigation with municipal wastewater effluent
produced the highest value of carotenoides 1.37 mg/g fresh
weight compared to those of either Nile or drainage water in
average values of 1.24 and 1.27 mg/g fresh weight, respectively.
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Table ( 19 )Effect of different water resources irrigation and soil moisture content on Chlorophylls and

carotenoides in leaves (mg/g fresh weight) of cupressus sempervirens seedlings grown in different

tow soil types during 1998- 1999 Season.

Chlorophyll a Chlorophyll b Carotenoides
Soil
Water ohore ) 0% | 60% | 80% | Mean | 40% | 60% | 80% | Mean | 40% | 60% | 80% | Mean
resources SMC
rwwmq 263 | 264 | 228 | 252 | 344 | 329 | 278 | 3.17 |1.32 1.25 1.26 1.28
Nile varee mww% 258 | 217|218 231 | 289 | 3.03 | 253 | 282 |15 1.20 1.23 1.19
Mean 261 | 241 | 223 | 242 | 3.17 | 3.16 | 267 | 3.00 |1.24 1.23 1.25 1.24
roﬁ_q 288 | 276 | 246 | 271 | 372 | 364 | 338 | 358 |154 [126 |1.14 1.33
Drainage water mmo_n_
Mw_« 267 | 240 | 233 | 247 | 351 | 3.01 | 3.15 | 322 |1.38 1.14 1.10 121
Mean 278 | 258 | 2.40 | 259 | 3.62 | 333 | 327 | 3.40 |1.46 1.20 1.14 127
Municipal rmwmq 284 | 271|261 | 272 | 385 | 373 | 349 | 369 |1.67 |136 |1.28 1.44
wastewater m d
effluent H:« 268 | 2.80 | 2.44 | 264 | 3.56 | 341 | 331 | 343 |1.46 1.24 1.20 1.30
Mean 276 | 276 | 2.53 | 266 | 3.71 | 3.57 | 340 | 3.56 |1.57 1.30 1.24 1.37
Mean 271 | 258 | 239 | 256 | 3.50 | 335 | 3.1 | 332 |1.42 1.24 121

S.M.C =Soil moisture content
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Table ( 20 )Effect of different water resources irrigation and sgil moisture content on Chlorophylls and
carotenoides in leaves (mg/g fresh weight) of cupressus nm.s.uwwcb.mau mom&..nmmm..oi:_.:&mmowona

tow soil types during 1999- 2000 Season.

Chlorophyl] a Chlorophyll b Carotenoides
Soil
Water \ i 40% ‘ 60% | 80% \ Mean | 40% \ 60% | 80% ~ Mean | 40% ‘ 60% | 80%
resources SMC
- rmmw 2.47 3.28 \ 3.11 \ 300 | 313 | 138
Nile water mwwmw 227 3.08 ‘ 3.07 ‘ 2.80 \ 3.02 | 1.08
ﬁ Mean 2.37 \ : \ . 3.23 \ 3.09 \ 2.9 \ 3.05 | 1.23
hrmwmq 2.52 \ . \ . 3.76 | 3.66 \ 3.45 \ 362 | 174
Drainage water Sand
angy [ 233 ‘ ; \ 3.30 \ 3.45 \ 231 | 3.02 | 151
soil
Mean 2.43 \ 2.50 \ 2.26 \ 240 | 3.53 ‘ 3.55 \ 2.88 ‘ 332 | 1.63
Municipal ﬁrmw%v\ 2.76 \ 2.63 \ 2.53 ‘ 264 | 3.86 \ 3.58 ‘ 3.55 \ 3.66 | 1.90
wastewater  — Serd
effluent wnozw 2.42 \ 2.33 \ 2.31 \ 235 | 3.42 \ 3.51 \ 3.41 ‘ 345 | 159
_ Mean 2.59 \ 2.48 \ 2.42 ‘ 250 | 3.64 \ 3.55 \ 3.35 ‘ 3.56 | 1.75
~ Mean 2.46 ‘ 2.41 \ ol ) \ 236 | 3.47 \ 3.39 \ 2.77 ﬁ 331 | 154

S.M.C =Soil moisture content
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In the second season, a similar trend to those obtained
from the first season was observed , in response of chlorophyll
(a,b) and carotenoides of municipal, drainage and Nile water for
irrigation .

In general chlorophyll (b) was higher than chlorophyll
(a).The average values of chlorophyll(a) were 2.56 and 2.36
mg/g fresh weight in the first and second season while for
chlorophyll(b) they were 3.32 and 3.31 mg/g fresh weight for the
first and second season respectively.

The here above obtained results were in harmony with the
findings of Narwal ef el.(1990) and Zekri and koo (1993)
where they found that mature citrus trees irrigated with

reclaimed municipal wastewater had denser greener leaves .

As for two different types of soil the data in Tables
( 19,20 ) showed that, in the first season , chlorophyll (a,b) and
carotenoides increased to maximum in loamy soil (2.72,3.69 and
1.44 mg/g fresh weight) respectively , while the minimum values
were recorded in sandy soil (2.31,2.82 and 1.19 mg/g fresh
weight) respectively , regardless the effect of different water
resources. The results of second season emphasized those
obtained from the first one .

The results agreed with those obtained by Farahat (1986)
on Eucalyptus camaldulensis , Mohamed (1992) on Asparagus
sprengeri and Mohamed (1993) on Nerium oleander and
Adhatoda vasica where they found that the seedlings grown in
clay or mixture of sand and clay 1:1 v/v increased the
chlorophylls in leaves .
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Concerning the effect of different levels of soil moisture
content (40,60 and 80% of field capacity) on chlorophyll (a,b)
and carotenoides , the results in the same Tables (19,20) in the
first season indicated that soil moisture content of 40% of field
capacity increased chlorophyll (a,b)and carotenoides as
compared with those of soil moisture content of 80% of field
capacity . The lowest values of chlorophyll (a,b) and
carotenoides were 2.39, 3.11 and 1.21 mg/g fresh weight at 80%
and the highest values were 2.71, 3.50 and 1.42 mg/g fresh
weight at 40% soil moisture content of field capacity
respectively.

In the second season a similar trend was found to that
obtained from the first one were the highest average of
chlorophyll(a) was 2.46 mg/g at soil moisture content of 40%
while the lowest was 2.27 mg/g fresh weight at 80%.As for
chlorophyll (b) the highest value was 3.47 mg/g fresh weight
while the lowest was 2.77 mg/g fresh weight at 80%.

As for carotenoides content the lowest value was 1.41
mg/g fresh weight while the highest was 1.54 mg/g fresh weight
at 80 and 40% soil moisture content of field capacity
consequently.

In this respect , chlorophylls and carotenoides content as
influenced by different soil moisture content were in agreement
with finding of EL-Ashker (1980) on bean plants , who found
that the plants grown in high soil moisture showed decreased
concentration of chlorophyll (a) and (b) as well as carotenoides.
Meanwhile, 40% (W.H.C) increased the concentrations of all
photosynthetic pigments as compared with plants under normal
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conditions(65% W.H.C) and Shehata ,(1992) on Cupressus
sempervirens and Eucalyptus camaldulensis found that the
seedlings grown in low (S.M.C) 40% of field capacity showed
increased concentration of chlorophyll a,b and carotenoides
comparing with 80% .

4.4.2 Total carbohydrates percentage:

Table (21) showed the effect of using different water
resources, two types of soil and different levels of soil moisture
content on total carbohydrates percentage of cupressus

sempervirens seedlings.

The results indicated that in the first season the highest
total carbohydrates exhibited in shoots of seedlings irrigated with
municipal wastewater effluent in average value of 11.93 % of
dry weight compared to those irrigated with Nile water which
had the lowest in average value of 9.11% whereas those irrigated

with drainage water resulted the intermediate in average value
of 10.28% of dry weight.

The results obtained from the second season were tended
similarly to those of the first one in which the lowest average of
total carbohydrate was 10.54% resulted in the seedlings irrigated
with Nile water while the highest values were 11.00 and 10.95%
due to irrigation with municipal and drainage water respectively.

The results of total carbohydrates may be due to the
increase of chlorophyll (a,b) content in leaves of seedlings
irrigated with municipal wastewater or drainage water , Tables
(19,20) which enhanced photosynthetic rate and increased the
accumulation of carbohydrate in shoots.
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cupressus sempervirens seedlings grown in different t

moisture content on total carbohydrates% of
ow soil types during 1998- 1999 and 1999-2566 Season.

h Seasons 1998-1999 1999-2000
Soul
h Water ‘ = 40% ~ 60% \ 80% ‘ Meai 40% \ 60% j%\o
resources SMC
ﬁhmwmq 8.08 \ 10.23 j@.ﬁ ‘ 9.24 12.50 \ 11.25
Nile water \ mwmh_@ 8.75 \ 9.50 8.67 * 8.97 11.70 \‘o.: \
N Mean 8.42 ‘ 9.87 \ 9.05 ‘ 9.11 12,1 \ 10.21 \
Drainage water hrmﬁ« 13.75 \ 7.28 10.50 \ 10.51 12.03 \ 11.90 \
\ mwwuw 11.83 9.58 8.72 ‘ 10.04 11.50 \ 10.70 \
h Mean 12.79 \ 8.43 \ 9.61 \ 10.82 11.79 \ 11.31 \ 9.77 \ 10.95
Municipal N _.Mwww 14.17 \ ‘ 13.11 \
wastewater
effluent \ Sandy | .o 4 \ ‘ 10.75
soil
‘ Meas 13.30 \ 11.84 \ 10.67 \ 11.93 11.92 \ 10.96 \ 10.13 \ 11.00
Mesiti 11.50 \ 10.05 9.78 \ 11.94 10.82 9.73 \

S.M.C =So0il moisture content
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Regarding the effect of two types of soils on total
carbohydrates, data in the same table in the first season showed
that, the average of total carbohydrate ranged from 8.97 in sandy
soil irrigated with Nil water to 13.11% of dry weight, as the
loamy soil produced the highest total carbohydrates value of
13.11%, when irrigated with municipal wastewater.

In the second season, the results confirmed those of first
one while the values varied from 9.68 to 11.61% of dry weight
as the loamy soil produced the highest value of 11.61% in the
seedlings irrigated with municipal wastewater compared with
sandy soil which recorded the lowest in those irrigated with Nile

water .

The herein obtained results were in harmony with many
investigators such as EL-Tantawy,(1981)on casuarina
equesitifolia and cupressus sempervirens who reported that
soluble and non-soluble sugars increased by using clay as
growing media , also Nabil and EL-khateeb, (1991)cleared that
soluble sugars content decreased due to planting in sandy soil
and Shehata et al, (2002) on Eucalyptus incana , E-
camaldulensis and E-citriodora, they found that different
growing media were more effective on total sugars since clay or
the mixture of sand and clay 1:1 v/v significantly increased total
sugars comparable with sandy soil.

Concerning the effect of soil moisture content it can be
noticed in the first season that total carbohydrates increased with
soil moisture content 40% of field capacity and it reduced with
high soil moisture content 80% while the level of 60% was

intermediate . The averages of total carbohydrates were 11.50,
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10.05 and 9.78% of dry weight under soil moisture content 40,60
and 80%of field capacity respectively . In the second season the
results have taken the same trend where the water stress of 40%
soil moisture increased the total carbohydrates . compared to
high moisture. The highest Value was 11.94% at soil moisture
content 40% followed by 10.82% at 60% and the lowest value
was 9.73% at 80%

As regard soil moisture content as affected of total
carbohydrates, the results were in harmony with findings of
Shehat , (1992) on Eucalyptus camaldulensis, who reported that
total carbohydrates increased with reduced soil moisture content.

4.4.3.Total indoles :

In the first season the data presented in Table (22) cleared
that the average of total indoles in leaves were slightly effected
by irrigating seedlings with municipal or Nile water as compared
with seedlings irrigated with drainage water .Seedlings irrigated
with municipal wastewater effluent recorded the highest in
average value of 8.72 mg/100g dry weight followed by seedlings
irrigated with Nile water in average value of 8.36 mg/100g,
while the lowest one 7.38 mg/100g was observed in seedlings
irrigated with drainage water ,Also in the second season the
results have been taken the same trend in which the average
values were 8.63,8.39 and 7.53 mg/100g in the seedlings
irrigated with municipal , Nile and drainage water respectively.

As for the effect of different soils, it can be noticed that,
the mean value of total indoles ranged from 7.19 in the seedlings
planted in sandy soil and irrigated with drainage water to 9.06
mg/100g dry weight in those planted in loamy soil and irrigated
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Table ( 22 )Effect of different water resources irrigation and soil moisture content on total indoles(mg/100g dry

weight of cupressus sempervirens seedlings grown in different tow soil types during 1998- 1999 and
1999-2000 sason.

Seasons 1998-1999 1999-2000
Sail
Water = 40% 60% 80% Mean 40% 60% 80% Mean
resources SMC
_.Mw%.,\ 8.25 9.31 9.63 9.06 6.80 9.06 10.74 8.37
Nile water mwm% 7.01 8.14 7.75 7.63 5.70 8.99 9.05 7.91
Mean 7.63 8.73 8.70 8.36 6.25 9.03 9.90 8.39
rmwmq 6.80 3.14 7.75 7.56 5.40 8.16 9.11 7.56
Drainage water Sand
H:« 6.76 7.74 7.08 7.19 5.07 8.21 8.18 7.50
Mean 6.78 7.94 7.42 7.38 5.24 8.19 8.65 7.53
Municipal rmmﬂq 8.02 8.34 9.92 8.76 8.12 10.61 10.18 9.64
wastewater M Q
effluent H:w 8.59 8.61 8.84 8.68 4.73 8.41 9.73 7.62
Mean 8.31 8.48 9.38 8.72 6.43 9.51 9.96 8.63
Mean 7.57 8.38 8.50 5.97 8.91 9.50

S.M.C =Soil moisture content
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with Nile water in the first season. In the second season the
results were confirmed to those obtained from the first one where
the highest average of total indoles was 9.64 mg/100g correlated
with seedlings planted in loamy soil and irrigated with municipal
wastewater , while the lowest one was 7.50 mg/100g in
accompanied to those planted in sandy soil and irrigated with
drainage water .

As for the effect of soil moisture content on total indoles ,
the results pointed that total indoles in the leaves increased as a
result to soil moisture content increasing in both secasons. The
highest value was 8.50 and the lowest was 7.57 mg/100g
produced from the treatment of 80 and 40% respectively, in the
first season, whereas in second season the values were 9.50, 8.91
and 5.97 mg/100g under 80, 60 and 40% soil moisture content ,
respectively

From the former results it might be resulted that total
indoles were increased in high soil moisture content and declined
with drought conditions.

The herein obtained results were confirmed by those of
Farahat, (1990)on Myoporum, who found that total soluble
indoles concentration decreased with prolonging the irrigation
intervals, and Said,(1990)on apple found that to:al soluble
indole{ decreased in shoots of some apple rootstocks under water
stress.

4.4.4 Total phenols:

Table (23)shows the effect of different water resources
irrigation and two types of soil under different levels of soil
moisture content on total phenols in leaves of cupressus
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sempervirens seedlings. The results indicated that irrigation with
drainage water produced the highest total phenols in average
value of 7.46 mg/100g dry weight compared to those irrigated
with municipal wastewater effluent which gave the lowest value
of 6.58 mg/100g whereas those irrigated with Nile water resulted
in the intermediate in average value of 7.05 mg/100g in the first
season Also in the second season the results gave the similar
trend of first season, approximately where the lowest average of
total phenols was 5.43 mg/100 g revealed in the seedlings
irrigated with municipal wastewater while the highest average
was 7.08mg/100g in seedlings irrigated with drainage water, then
the seedlings irrigated by Nile water had the intermediate value
of 6.11 mg/100g.

With this two respect different used soils used indicated
that the average total phenols ranged from 6.46 to 7.56mg/100 g
as the loamy soil produced the highest total phenols value of
7.56mg/100g in seedlings irrigated with drainage water whereas
the lowest values resulted in the seedlings cultivated in sandy

soil and irrigated with municipal wastwater in the first season .

The obtained results from the second season were n
similar nearly to those of the first one .

Regarding total phenols as affected by different soil
moisture content it can be observed the increasing in phenolic
compounds with drought conditions, in the first and second
seasons . The highest value was 7.65mg/100g and the lowest was
6.46 mg/100g produced from the treatment of 40 and 80%
respectively, while the level of 60% soil moisture content was
induced the intermediate 6.99 mg/100g in the first season. In the
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n total urmzo_mwaso\;:m
Yo cight of cupressus sempervirens seedlings grown iu different tow soil types during 1998- 1999 anq

TOOO Anna~

1777=4UUU Sason.

1998-1999
Soil
Water \ P 40% 60% 80% Mean
resources SMC
- BT 7.02 7.81 7.39
% soil
Nile water | Sandy 7.10 6.38 6.66 6.71 . ’ :
\ Mzan 7.23 \ 6.70 \ 728 \ 7.05 6.42 \ 6.34 \ 5.57 \ m.:lg
7.61
Drainage water
N, Mean . \ : \ 6.20 \ 7.46 ‘ 7.37 \ 6.98 \ 6.91 \ 7.08 \
Municipal
wastewater
effluent
N Mean 7.28 \ 6.52 \ 5.94 \ 6.58 6.37 \ 5.43 \ 4.49 \ 5.43 \
Mean 7.65 6.99 6.46 6.72 6.25 5.65

S.M.C =Soi] moisture content
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second season the value were 6.72,6.25 and 5.65 mg/100g under
40,60 and 80% soil moisture content consequently, irrespective
the effect of water resources and soil types .

From the above mentioned results it can be concluded that
phenolic compounds accumulated in leaves of the plants
subjected under water deficit conditions in roots media .

These results were in agreement with findings of many
investigators such as EL-Said, (1990) on apple rootstocks
indicated that soluble phenoles content increased in shoots under
water stress and Shehata,(1992) on cupressus sempervirens who
stated that total soluble phenols content was markedly increased

in seedlings which were grown under drought treatments.

4.4.5. Macro elements percentage in the leaves, stems and

roots

4.4.5.1 Nitrogen and phosphorus percentage :

Table (24,25) show the effect of different water resources
irrigation and two types of soil under different soil moisture
content on Nitrogen and phosphorus percentage in leaves, stems

and roots of cupressus sempervirens

In the first season, the results evident that ,leaves
nitrogen(N) and phosphorus (p) content exceeded in the
seedlings irrigated with municipal or drainage more than that of
Nile water ,the values of N% obtained from drainage water were
similar to those of municipal wastewater approximately in which
the mean values were 1.50 and 1.58% while mean value was
1.28% in the seedlings irrigated with Nile water. The values of
phosphorus were 0.21,0.17 and 0.14% when seedlings irrigated
with municipal, drainage and Nile water respectively.
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(o of dry weight) in plant portions of Cupressus sempervirens grown in two soil types dur
N P

Leaves Stems Roots Leaves Stems Roots
MMM& mgm_&n 40% [60% [80% [mean [40% [60% [80% Tc. 40% [60% [80% |mesn [40% [60% |s0% \a:.. 40% |60% [30% a..z 40% |60% (80% |mean
e roﬁ_« 1.40 |1.50 T.S 1.43 10.83 [1.20 |1.20 T.s 1.10 1130 [137 |1.26 [0.15 |0.16 _c.; T.; 0.14 T.G T.: T.: 0.12 T.a _oa 0.14
waer mﬂuw 1.10 | 110 T.: 1.12 {080 |0.80 [0.70 T.d 0.73 [0.87 [1.03 |0.88 |o.12 TZN T.: _o.: 0.10 T.: T.z T.: 0.10 T.: 0.12 [0.11
mean 125 130 T.Ne TNm 0.82 [1.00 [0.95 _98 0.92 [1.09 [1.20 |1.07 |0.13 T.: _o._m T: 0.12 T.a T._u _e.: 0.11 _.:.,. 0.14 [0.13
) —’_..MM“Q 1.70 __.uc __.me _—.mq 1.27 (130 (130 [1.12 130 [ 1.23 T.&ﬂ T.uu 0.18 ‘e._.\ _o._w _o._m 0.14 ‘Q._m ‘c; T._m 0.15 ‘o_m 0.14 Tv._a
_nuﬂ“,“w m“hv\ 137 T.uc T.g TLN 1.00 Tu.oc 0.97 10.97 |1.10 | 137 T.uu ‘_.na 0.14 Tv._m _o.; 0.16 |0.11 T.—N _QLN \o._u 0.11 \o: _o_N ‘o._u
mean __.u.. 1.40 |1.55 T% 1.14 T.s T.: 1.05 |1.20 |130 |1.40 Tuc 0.16 [0.17 [0.18 |0.17 |0.13 T.: 0.14 T.: 0.13 _o.; T_u T.a
Mnicipal E»uq 1.70 |1.60 |1.80 T.é 130 T.ﬁ 1.53 __.a 140 |1.46 [1.54 __.s 020 (026 [0.25 |0.24 [0.14 T.; 0.19 ?.: 0.18 _ﬁo ‘o.; T.;
effluent _ mn.“« 1.20 |1.80 |1.40 T.S 0.97 |1.17 [1.27 T.; 121 (140 |1.43 (135 0.15 [0.17 019 [0.17 |o.16 T.: 0.15 T.G 0.16 T.: ?.a 0.14
mean 145 (1.70 T‘S T.uu 114 132 [1.40 T.N_w 1.30 |1.43 T.&w 1.40 10.17 [0.22 (022 0.21 j0.15 _o.—m _e.:‘o._m o:\c.: ‘c_m 0.17

Mean 141 |1.47 T.& _ 103|114 T.a _ 115 |127 Tk 0.15 [0.17 [0.18 ‘ 0.13 T.: T.a \ 0.14 T.a T.:

S.M.C = Soil moisture content
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Table (25 ) Effect of different water resources irrigation and soi
(% of dry weight) in plant portions of Cupressus sempervirens grow

] moisture content on Potassium and Magnesium content
n in two soil types during 1999-2000 season.

N P
Leaves Stems Roots Leaves Stems Roots
Wat Soil type
£t 10% |60% |80% |mean |40% |60% |80% | mean |40% |60% |80% |mean | 0% 60% |80% |mean |40% [60% [80% |mean |40% [60% |80% |mean
resources mz_n
_.Sm“.__« 123 | 123 [1.70 | 139 |o96 |0.83 [136 | 1.05 |116 [133 |130 | 123 | 0.14 |0.16 | 0.20 |0.17 10.12 012 |0.13 012 o1 |03 |0.16 |0.13
Nile =~
water S d
H% 127 | 107 | 130 [ 121 |081 |1.16 {088 | 095 093 |1.06 |1.10 | 1.03 0.11 |0.13 0.16 | 0.13 0.10 | 0.11 |0.11 |0.11 |o0.10 [0.13 |0.14 |07
mean 115 |11s [ 150 |130 {089 | 100 112 | 100 [105 |115 |1.20 | 113 | 002 |0.14 1018 015 |0.11 0.2 |0.12 {02 |oa1 |03 [0.15 |0.15
r%ﬂ« 176 | 156 [1.70 | 167 [ 110 [ 1.46 135 | 130 [130 | 143 143 [ 142 J 015 |0.18 | 0.22 | 0.18 0.18 |0.17 |0.19 {018 [0.13 |0.14 |0.17 |0.15
Drainag
e walet wH% 100 | 170 | 096 |122 | 113 [0.96 [130 | 112 [116 |123 | 130 | 123 | 0.13 | 0.15 | 0.17 | 0.I5 0.11 |0.15 |0.18 |0.13 [o.11 |0.13 |0.15 |0.13
mean 136 | 163 133 |14s |11z |21 [133 | 121 {123 |133 | 137 133 | 0.14 | 0.15 | 0.19 | 0.17 0.15 | 0.16 |0.19 |0.16 [0.12 [0.12 |0.16 |0.14
_.HM__Q 173 170 | 186 | 176 | 143 | 133 {140 | 139 133 | 140 |1.46 [1.40 |.0.17 |0.19 |023 | 020 |0.22 020 021 [021 |03 015 |0.18 |0.15
‘ﬂhnﬂi\ﬂnn m Q
r effluent H_:« 157 | 163 | 1.60 | 147 | 100 [ 123 |1.43 | 125 130 |1.23 |1.46 |133 | 013 |0.15 |0.19 | 0.16 0.6 |0.18 |0.18 |0.17 |o0.11 [0.14 |0.17 |0.14
mean 155 | 157 | 173 |16z |127 | 128 142 | 132 [132 |132 | 146 | 137 | 015 |0.17 | 021 |0.18 10.19 0.19 |020 [0.19 |0.12 |0.13 |0.16 |0.15
Mean 139 | 145 | 1.52 1.09 |1.16 | 129 120 |1.27 | 134 0.14 |0.16 |0.19 0.15 |0.16 |0.17 0.12 |0.13 |0.16

S.M.C = Soil moisture content
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In the second season, the results have taken the same
trend but the values of nitrogen and phosphorus were different
where they were 1.30,145 and 1.62% for nitrogen and 0.15,0.17
and 0.18% for phosphorus in the seedlings irrigated with Nile
,drainage and municipal wastewater respectively .

Results of nitrogen and phosphorus in stems and roots
content have taken the similar trend as those obtained from
leaves nitrogen and phosphorus content in both seasons.

The results were in agreement with the findings of
Maurer et al (1995).They reported that leaves of red blush
grapefruit trees contained more N and P when irrigated with
reclaimed wastewater compared with tap water and EL-Said,
(1999)on citrus trees who found that the concentrations of N and
P tended to increase by using sewage effluent irrigation
compared with Nile water .

Regarding the effect of two kind of soils, it car be noticed
from Tables(25,25)that nitrogen and phosphorus leaves ,stems
and roots increased in loamy soil more than sandy soil in the
seedlings irrigated with Nile .drainage or municipal wastewater
.The results apparently cleared that, the seedlings cultivated in
sandy soil and irrigated with municipal wastewater contained a
high N and P in leaves ,stems and roots than those obtained from
loamy soil and irrigated with Nile water It is evident that sandy
soil traits were enhanced and amended due to irrigation with
municipal wastewater.

These results agreed with those obtained by Mohamed
(1993) on Adhatoda vasica who mentioned that ,leaf nutrients N
and P increased with the mixture of sandy: clay(1:1),compared to
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sand :clay(2:1),Radwan (1999) and Shehata et al. (2002) on
Eucalyptus sp. They reported that 1:1 mixture of sandy: clay soil
was the most effective media for increasing the percentage of N
and P in leaves .

As for the effect of different soil moisture content it can
be concluded from Tables (24,25)that the values of N and P leaf
,stem and root content were the highest in the seedlings irrigated
,at level of 80% soil moisture content followed by that of 60%
while 40% soil moisture content resulted in the least one .These
results were emphasized for that obtained in the second season
regardless the effect of different water resources and soil types .

The a forenamed results were in harmony with those
obtained by EL-Ashry er al. (1998)on strelitizia plants |,
Shehata ,(2002) on Khaya senegalensis .All of them confirmed
the herein obtained results where they reported that take up of

the Nutrient elements increased with increasing soil moisture .

4.4.5.2. Potassium and Magnesium percentage:

Data presented in Tables (26,27) obviously cleared in
both season, that the results of potassium and magnesium
percentage in leaves, stems and roots have taken produced the
same trend as those of nitrogen and phosphorus content ,but the
values in the first season of potassium (K) and magnesium (Mg)
were different where they were 0.55,0.65 and 0.68% for K and
1.36,1.46 and 1.50% for Mg in plant leaves irrigated with Nile,
drainage and municipal waste water respectively .In the second
season, the recorded results were similar to those obtained from
the first one .
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Potassium and magnesium percentage in stems and roots
of seedlings increased markedly with irrigation by municipal
wastewater while that irrigated by drainage water recorded the
medium values then the seedlings irrigated with Nile water had
the least values in both seasons.

As for the affected of two kind of soils the content of K
and Mg in leaves, stems and roots it might be resulted that loamy
soil produced high level of both K and mg more than those of
sandy soil in the first and second season .this fact exhibited in
the seedlings irrigated with used different water resources,
moreover the seedlings planted in loamy soil and irrigated with
municipal wastewater recorded the superior values compared
with the two others .It can be also observed that ,the seedlings
irrigated with municipal wastewater and planted in sandy soil
resulted in an increases the content of K and Mg in the plant
portions more than those planted in loamy soil ,which irrigated
with Nile water ,meaning that the using municipal wastewater in
irrigation ameliorated the properties and increased K and mg in
sandy soil.

Concerning the effect of different levels of soil moisture
content on potassium and magnesium percentages, it can be
concluded that the both of them increased to maximum value
with increasing soil moisture content and adverse effect appeared
with deficit water in soil. These results revealed with using the
three water resources in irrigation ,it means that ,high level of
soil moisture associated in increasing K and Mg in leaves ,stems
and roots . The obtained result from the second season tended to
similarity to those obtained from the first one approximately.
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Table (26 ) Effect of different water resources irrigation and soil moisture content on Potassium and Magnesium content
(% of dry weight) in plant portions of Cupressus sempervirens grown in two soil types during 1998-1999 season.

K Mg
Leaves Stems Roots Leaves Stems Roots
Soil ty
Water 40% |60% |80% |mean |40% |60% [80% |mean 40% |60% |80% |mean |40% [60% |80% |mean {40% |60% |80% |mean |40% (60% |80% |mean
resources <
S.M.C
romvﬂw_\ 054 |0.58 |0.66 |0.59 |0.58 |0.76 [0.70 |0.65 {0.37 |0.42 |0.56 [0.45 |1.25 |1.45 |1.62 |1.47 |1.03 | 1.12 |1.40 |1.18 |L1I 1.23 {139 [1.24
Nile water 5 ;
vw“.__« 0.41 |0.54 |0.59 [0.51 |0.53 |0.58 [0.60 |0.57 {0.30 [0.35 |0.50 [0.38 |1.10 |1.30 |1.46 |1.29 {1.00 |1.22 |1.38 |1.20 {1.04 |L10 |1.29 |L14
mean 0.48 |0.56 |0.63 |0.55 |0.56 |0.63 [0.65 |0.61 [0.34 |0.39 |0.53 [0.42 |1.18 | 138 |1.54 | 136 [1.02 |1.17 |1.39 |1.19 |1.08 |L.17 |1.34 | L19
. rca«:v\ 0.52 |0.70 |0.73 |0.65 |0.60 |0.69 |0.75 |0.68 |0.45 [0.51 |{0.63 |0.53 |1.32 |1.50 |1.68 1.50 | 1.1 {136 |1.48 |1.31 |1.33 [1.41 [1.01 [1.58
Drainage soil
water
Sandy soil {0.60 [0.70 |0.63 |0.64 0.58 [0.56 |0.66 [0.60 |0.39 |0.44 |0.56 |0.46 |1.31 |1.53 [1.42 |1.42 |1.09 |1.27 | 141 [1.25 |1.23 | 131 |L73 |1.42
mean 0.56 |0.70 |0.68 |0.65 |0.59 |0.63 |0.71 |0.64 |0.42 |0.48 [0.60 |0.50 132 |1.52 [1.55 |1.46 | 1.1 [132 |1.45 |1.28 |1.26 |1.36 |1.87 | 1.50
e rmwﬂé 0.66 |0.72 [0.77 |0.72 |0.68 |0.77 |0.80 |0.75 |0.53 |0.57 [0.71 |0.60 |1.30 |1.55 [1.71 |1.52 | 1.2 [130 |1.40 |1.30 |1.35 |1.51 |1.58 |1.48
wastewater Sandy
effluent soil 0.52 [0.68 [0.70 |0.63 |0.64 |0.68 |0.71 |0.68 [0.48 |0.50 |0.64 |0.54 |1.40 |1.50 |1.56 |1.49 |1.18 |1.35 |1.57 |1.37 |1.37 |1.61 |1.91 1.63
mean 059 |0.70 0.74 |0.68 |0.66 |0.73 |0.76 |0.72 |0.51 |0.54 [0.68 |0.57 |135 |1.53 |1.64 |1.50 |1.19 133 |1.49 |1.34 |1.36 |1.56 | 1.75 |1.56
Mean 0.54 |0.65 |0.68 0.60 |0.66 |0.71 0.42 |0.47 |0.60 1.28 [1.48 [1.58 1.10 {127 | 144 1.24 |1.36 | 1.65

S.M.C = Soil moisture content
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Table (27 ) Effect of different water resources irrigation and soil moisture content on Potassium and Magnesium content
(% of dry weight) in plant portions of Cupressus Sempervirens grown in tws soil types during 1999-2000 season.

K Zm
Leaves Stems Roots Stems Roots

w.

RMMV o 60% | 80% \ mean | 40% \ 60% | 80% \ mean | 40% \ 60% $0% \ 60% ‘ 80% ‘ mean | 40% | 60% | 30% | mean
i ~ L 0.68 ‘ 0.91 \ 0.74 | 0.50 ‘ 0.53 \ 0.60 ‘ 0.54 | 0.40 h 0.4 ‘ 0.48 1.28 ‘ 130 ‘ 1.50 _ 136 [ 130 | 141 | 161 | 148
Nile
water =

N 0.49 ‘ 0.68 ‘ 0.67 _ 0.61 | 0.42 ‘ 0.49 _ 0.53 & 0.48 | 036 ‘ 0.40 ‘ 0.44 L1 *
mean 7 _ 0.68 ‘ 0.79 ‘ 0.68 | 0.46 ‘ 0.51 ‘ 0.57 \ 0.51 ‘ &
‘ 0.62 ‘ 0.82 ‘ 0.81 \ 0.75 | 0.59 \ 0.66 ‘ 0.71 “ 0.65

Drainage

water “ Sandy soil ‘ 0.49 ‘ 0.78 N 0.85 ‘ 0.71 | 0.48 ‘ 0.57 ‘ 0.60 \ 0.55
mean \ 0.56 ‘ 0.80 ‘ 0.83 \ 0.73 | 0.54 \ 0.62 \ 0.66 \ 0.60
Loamy |\ o4 ‘ 082 | 0.98 | 0.85 | 0.51 ‘ 0.78 \ 0.79 ‘ 0.79

Municipal soil

waslcwater

cfMuent \ mHuw \ 0.62 “ 0.80 \ 0.4 \ 0.75 | 0.42 ~ 0.48 \ 0.63 ‘ 0.51

mean “ 0.68 ‘ 0.81 ‘ 0.91 ‘ 0.80 | 0.47 * 0.63 \ 0.71 ‘ 0.60
Mean \ 0.60 ‘ 0.76 “ 0.84 ‘ 0.49 ‘ 0.56 \ 0.65 ‘

S.M.C = Soil moisture content
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The former results were in agreement with those obtained
by Farahat ,(1990) on myoporum and Shehata, (2002) on
Khaya senegalensis Both of them reported that ,high level of
soil moisture content increased K and Mg in all organs of plant
while low level of soil moisture reduced it.

4.4.5.3 Calcium and Sodium percentage :
The data existed in Tables (28.29) show the effect of

different water resources and different soil moisture content on

Calcium and Sodium percentage of cupressus sempervirens

seedlings grown in different two soil types.

In the first season ,the results cleared that ,leaves calcium
(Ca) content increased in the seedlings irrigated with municipal
or drainage more than that of Nile water, the values of Ca%
obtained from drainage water were similar to those of municipal
wastewater approximately in which the mean values were 0.54
and 0.52% while mean value was 0.44% in seedlings irrigated by
Nile water. While leaves Na content exceeded in seedling
irrigated with drainage more than municipal or Nile water, the
value of Na were 0.59,0.57 and 0.46 when seedlings irrigated
with drainage , municipal and Nile water consequently.

In the second season, the results have taken the same
trend as those obtained from first one .

Also ,stems and roots Ca content of seedlings increased to
maximum value with irrigation by municipal wastewater while
that irrigated by drainage water produced the medium values

then Nile water had the last one in both seasons .

Stems and roots Na content declined in seedlings irrigated
by Nile water, but increased with drainage water
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Table (28 ) Effect of different water resources irrigation and soil moisture content 5a Caicium and Sodium content
{% of dry weight) in Plant portions of Cupressus sempervirens s seedlings grown in two soil types during 1998-1999 season.

_ Ca 4 Na
_ ‘ Leaves Stems Stems Roots
Wiates Soil type
40% (60% |80% |mean 40% [60% [80% |mean 40% |60% (80% |mean 40% (60% [80% |mean
r.o.““_« T:S T.& T.ﬁ T.& ‘ Tk 0.47 033 ?No T.ﬁ T.S 053
Nile water
mH_w_: _c..s T.b Tue T.c 0.33 T.: \ 0.49 T..: 031 [0.27 TNA 0.27 [0.29 ‘

mean

o
B
, soil
Drainage

0.46 T.uu ‘e..r. 0.28 ‘o.& \c.mu ‘o. 032 ‘Puu ‘o.Nm ‘o.Nw 0.31

038 ?.uc \o.no Tbu 0.38 \

|
@ o [t [0 o [ Jow Jom

0.55 ?qu 034 T.nm ‘e.uq Nohc 034 \

b2 oo Jos
= [er e
o Ju [ox
5 Joz o
:fo o
o Joss
3t o Jos
 [o oo
EE
o0

water Sandy soil T..ﬁ ‘ 0.46 Tu« \ 0.44 |0.41 T...o \ T..s 0.61 T.& T.S ‘ 0. 0.61 ‘ 0.55 ‘
mean ‘ 0.59 ‘ 0.51 \ 0.46 \ 0.52 [0.44 \ 0.50 \ ‘ 0.50 [0.63 N 0.92 ‘98 T.& 0.60 \ 0.54 ‘ 0.64 \ 0.59 [0.36 \ 0.29 _ 0.28 \ 0.32 |0.36 \
Loamy 1o &3 |0.55 0.52 [0.57 {037 |0.61 ‘ 0.62 [1.09 |1.05 [0.86 |1.00 [o.56 |0.51 |0.47 0.51 1037 (031 [0.29 [032 {036
Municipal soil
effluent \ mwm.n_q \ 0.52 % 0.52 \ 0.50 ‘ 0.51 [0.48 ‘ 0.54 \ \ 0.53 [0.86 \ 0.93 ‘ 0.86 ‘ 0.88 0.64 |0.60 ?.S ‘ 0.62 |03s ‘ 0.29 \ 0.26 \ 0.32 [0.33 \
mean 0.58 T..ﬂ T.& Tﬂ 0.52 ‘oua \ \ 0.99 TS T.& ?.E 0.60 Tu« T& T.% 036 Tuo ‘ﬁm T.: 035 \
Mean T& \ 0.50 ‘ 0.45 \ 0.41 \ 0.52 ‘ \ 0.75 ‘ 0.88 ‘ 0.91 \ 0.57 h 0.53 T:ﬂ \ 035 ‘ 0.29 \ 0.27 \ 034 \ 031

S.M.C = Soil moisture content
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Table (29 ) Effect of different water resources irrigation and soil moisture content on Calcium and Sodium content
(% of dry weight) in plant portions of Cupressus sempervirens grown in two soil types during 1999-2000 season.
Ca Na
Leaves Stems Roots Leaves Stems Roots
Soil type -
Wauer 40% |60% |80% |mean {40% |60% |80% |mean 40% |60% |80% |mecan |40% [60% [80% |mean [40% [60% |80% | mean 40% |60% [80% |mean
fesonrees S.M.C
A Loamy o7z |0.25 [023 |0.23 |0.42 |0.48 |0.60 |0.50 |0.77 |07 |0.93 0.86 |0.50 |0.47 [028 |0.41 |038 |034 {033 |035 [039 035 |032 |036
N Ty soil 021 |0.18 |0.20 |0.19 [0.38 [0.41 [0.52 [0.43 [0.84 [0.87 [0.90 080 044 |0.43 040 [0.42 J032 028 10.35 | 028 033 | 0.9 027 {030
mean 022 |022 1022 022 |0.40 |0.4s |0.56 |0.47 [0.71 |0.87 |0.92 [0.83 Jo.47 |0.45 [0.34 041 [035 031 [029 [032 1036, 1032 1030 |45
A Loamy soil |0.50 |0.41 |0.26 |0.39 |0.42 053 |0.55 [0.50 [0.70 [0.95 [0.98 088 [0.79 |0.50 044 |0.48 |0.40 043 |0.42 | 042 | 043 | 036 0.35 | 038
D | amdysoil |0.42 035 021 |032 [0.44 [050 [0.52 [0.49 [069 [0.92 082 [0.81 J0.50 040 [033 041 039 1031 028 | 033 036 1030 | 051 032
mean 0.46 1038 1024 |036 |0.43 |0.52 |0.54 |0.50 [0.70 |0.94 |0.90 0.85 Jo.50 [0.45 [039 045 [0.39 037 |035 | 038 040 1033 1033 |05
T Loamysoit |0.57 |0.50 0.5 |0.54 |o.52 056 |0.59 |0.56 078 |0.97 |1.02 |0.92 052 041 [039 |04 035 039 027 [ 030 |0.40 [034 |030 |035
s“%mwﬁa. Sandy soil |0.44 |039 |0.50 |0.44 |0.50 [0.52 [0.56 [0.53 [0.80 [0.96 |1.01 [0.92 |0.48 |0.46 |0.37 [0.44 028 |0.27 025 | 027 |03 0.29 |0.26 | 029
mean 051 1045 |05 |0.49 |0.51 |0.54 |0.58 [0.55 [0.78 |0.97 |1.02 [0.92 |0.50 [0.44 |038 |0.44 [032 [028 [0.26 | 029 037 032 |0.28 032
Mean 039 |035 [033 0.45 |0.50 |0.56 0.73 |0.93 |0.95 0.49 |0.45 |0.37 035 [032 |030 038 |03z |0.30

S.M.C = Soil moisture content
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From the above mentioned results it can be observed that
roots gave the highest values of Calcium compared to leaves or
stems, whereas leaves Na content have the maximum values
compared to stems or roots in the first and second season .

These results were in accordance with Maures er al.
(1995) on redblush grape fruit trees, reported that leaves
contained more Na , N , P and K when irrigated with reclaimed
Wwastewater compared with tap water.

Regarding the effect of two used soil it can be noticed that
in Tables(28,29)calcium and sodium in leaves ,stems and roots
increased in the seedlings cultivated in loamy soil more than
sandy soil when they were irrigated with Nile ,drainage or
municipal wastewater .The results apparently cleared that the
seedlings planted in sandy soil and irrigated with municipal or
drainage contained a high Ca and Na in plant portions more than
those obtained from loamy soil and irrigated with Nile water
smeaning that sandy soil have more Ca and Na due to the
irrigation by drainage or municipal water .

These results were supported by Change et e/ (1991) on
Deutzia gracilis and Cornus alba , found that,growing media had
an effect on leaf nutrients which increased (N,P,K,Ca,Mg and
Na)with increasing compost levels in growing media and
Mohamed, (1993) mentioned that Jeaf nutrients (N,p.K,Ca and
Na) increased with the mixture of sandy and clay (1: I )compared

to sandy : clay(2:1)for Nerium oleander and Lantana camera.

Concerning the effect of different levels of soil moisture
content ,it can be concluded from Tables(28,29)that, the values
of Ca and Na leaves content were the highest in the seedlings
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irrigated at levels of 40% soil moisture content followed by that
of 60% while 80% soil moisture content resulted in the least one
.Conversely ,stems and roots (Ca)content had the adverse effect.
On the other hand the values of Na in stems and roots were the
lowest in the seedlings irrigated at level of 80% but 40%
recorded the highest values then 60% were the intermediate in

both season.

These results were in agreement with the findings of
Farahat, (1990) on Shinus molle,and Shehata, (1992) on
cupressus sempervirens and Eucalyptus camaldulensis. Both of
them stated that ,Jlow level of soil moisture content increased Ca

in leaves compared to high level of soil moisture content .

4.4.6. Some micro and heavy metals (ppm)in leaves ,stems and roots:

4.4.6.1 Zinc and manganese :
Tables (30,31) and Fig.(5,6) showed the effect of using

different water resources, two types of soil and different levels of

soil moisture content on Zinc (Zn)and manganese (Mn) ppm in

leaves, stems and roots of cupressus sempervirens seedlings.

The results indicated that in the first season leaves (Zn)
and (Mn)content exceeded in seedlings irrigated with municipal
water or drainage water more than that of Nile water, the values
of Zn ppm obtained from drainage water were similar to those of
municipal wastewater approximately in which the mean values
were 18.62 and 17.54 ppm while mean value was 13.16 ppm in
leaves of seedlings irrigated with Nile water, whereas the mean
values of Mn were 59.61 and 49.07 and 33.35 ppm in seedlings
irrigated with municipal ,drainage and Nile water respectively .
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Table (30) Effect of different water resources irrigation and soil moisture content on Zink and Manganese content (ppm)
in plant portions of Cupressus sempervirens seedlings grown in two soil types during 1998-1999 season

Zn Mn
Leaves Stems Roots Leaves Stems Roots
Soil ty
”e.”nnﬂ 40% | 60% | 80% | mean | 40% | 60% | 80% | mean | 40% | 60% | 80% | mean | 40% | 60% 80% | mean | 40% | 60% | 80% | mean | 40% | 60% | 80% | mean
S.M.C
ro“._“_w 12.8 [13.45 |15.16 | 13.8 |23.30 (26.76 |38.00 {2935 |23.25 (28.12 (28.04 [26.47 | 26.7 |40.00 53.00 | 33.9 |30.30 [40.21 [60.00 | 43.5 1133 |[115.0 [116.6 |114.9
Nile
water m“h..“w. 115 | 133 [12.72 | 12.5 [22.44 |32.87 (28.91 [28.07 |21.60 (25.00 (3030 |25.63 |21.40 [38.00 39.00 | 32.8 |31.00 [38.70 [53.12 | 40.1 [101.6 [1133 [111.6 1083
mean 12.15 {1338 [13.94 |13.16 |22.87 (39.82 |33.46 (28.71 |22.43 (26.56 [29.17 |26.05 |24.05 |39.00 [37.00 3335 130.65 [39.40 [56.56 | 42.2 |107.5 [114.2 [114.1 |111.9
_...“““_% 1659 | 185 |213 | 18.8 |26.65 (40.12 |36.43 [35.40 [25.11 [30.66 [33.40 |29.72 4830 |51.70 56.00 |52.00 | 433 |50.00 |60.70 | 51.3 [110.0 |136.6 [200.0 |148.8
Drainage
water m““.._.w. 15.18 |15.56 (18.09 |16.28 |22.60 [36.70 |41.63 [33.64 [18.94 (27.17 (31.08 |25.74 |40.44 |46.64 (51.00 46.13 [40.12 [46.18 [55.91 | 41.4 |101.7 |143.3 [136.6 |127.2
mean 15.89 (17.03 |19.70 |17.54 [26.13 |38.41 |39.03 [34.52 |22.05 [28.92 (32.24 |27.73 |4437 |49.17 53.65 |49.07 [41.71 (48.09 |58.31 |49.37 {105.8 [139.9 |168.3 |137.9
- . F“““.v. 13.90 | 20.8 [22.92 |19.22 | 383 [43.10 |40.00 [40.47 [28.40 (35.00 [37.14 [33.51 |55.00 |61.60 76.70 |64.40 [46.70 |66.70 |76.70 |63.37 |191.6 |235.0 |108.3 |178.3
wastewater Sandy
effluent soil 12.92 {19.00 {19.79 |17.30 {33.18 [38.33 |37.77 [36.43 |27.15 (28.97 [33.05 [29.72 151.00 |53.06 60.41 |54.82 [42.81 [60.17 [71.19 |58.06 |175.0 [170.0 |131.6 |158.8
mean 13.44 |19.90 (21.44 |18.62 |35.74 [40.72 |38.89 [38.45 |27.78 (31.99 [35.09 [31.62 |53.00 5733 |68.56 |59.61 |44.81 |63.44 |73.75 |60.71 |183.3 [207.0 [119.9 [168.5
Mean 13.82 [16.77 |18.36 28.25 |36.31 |37.12 24.08 |29.16 (32.17 40.5 | 485 |53.07 39.04 (5033 (62.94 132.2 |152.2 (134.1

S.M.C = Soil moisture content
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Table ( 55) Effect of different water resources irrigation and soil moisture content on Calcium and Sodium (

in plant portions of A/bizzia lebbeck seedlings grown in two soil types during 1998-1999 season .

% of dry weight)

Ca Na
Leaves Stems Roots Leaves Stems Roots
W, Soil type
ater 0% |60% 180% |mean [40% |60% |80% |mean [40% 60% |80% |mean |40% [60% [30% |mean [40% |60% [80% |mean |40% 60% |80% |mean
resources SM.C
_.o,ﬁw 047 10.91 1097 10.78 10.39 |0.40 [0.55 |0.45 [0.60 [0.51 (032 [0.47 f0.16 [0.20 [0.24 |0.19 |0.10 [0.13 |0.14 |0.13 |0.28 0.27 |0.23 |0.26
Nile water Sand ;
uwﬂ:« 049 0.87 097 10.77 10.29 10.28 |0.33 |0.30 [0.56 [0.52 (030 [0.46 |0.15 [0.13 [0.19 |0.16 |0.09 [0.07 |0.13 |0.09 |0.27 021 [0.15 [0.21
mean 0-48 089 10.97 10.78 034 10.34 |04 1038 [0.58 [0.52 {0.31 [0.47 fo.16 {017 0.2 [0.17 [0.10 |0.10 |0.15 |o.11 0.28 (024 [0.19 |0.24
rmwﬂ__é 084 ]1.04 11.02 10.96 10.45 10.57 044 |0.48 [111 [0.53 (046 [0.70 [0.21 [0.25 [0.33 |0.26 |o.15 [0.20 |0.15 |0.16 |0.30 029 029 [0.29
Drainage
WAET | Sandy soil [0.55 |1.21 {1.00 10.92 [0.25 10.36 [047 036 |0.84 [0.53 [0.39 [0.58 031 [0.17 [0.24 |0.18 |o.11 |0.12 0.12 {0.12 025 [021 [0.21 |0.2s
mean 0-70 | 113 101 10.94 10.35 |0.47 (046 |0.42 [0.98 [0.53 (043 [0.64 [0.17 |021 [029 [0.22 |0.13 |0.16 |0.14 |0.14 |o.28 025 [0.25 [0.26
o Loamy 1674 {0.86 |1.01 |0.87 [037 [0.51 |0.61 |0.49 0.92 10.84 10.85 [0.87 [0.19 |0.18 |032 [0.23 |0.10 [0.10 [0.19 |0.13 |0.25 |0.29 |0.30 |0.28
unicipal soil
efMuent mM_% 0-67 10.80 102 10.83 10.22 |0.20 [0.45 |0.29 [0.67 |0.83 [0.60 [0.70 [0.15 [0.16 [0.17 [0.16 |0.10 0.1t |0.11 0.1t Jo21 |27 027 [0.25
mean 0-71 |0.83 |1.02 10.85 10.30 |0.36 [0.53 10.39 |0.80 [0.34 [0.73 [0.79 [0.17 |0.17 |0.24 {020 o.10 [0.11 [0.15 |0.12 [0.23 |0.28 029 [027
Mean 0.63 [0.95 |1.00 033 {0.39 [0.48 0.78 |0.63 |0.49 0.17 [0.18 |0.25 0.11 |0.12 |0.14 026 [0.25 [0.24

S.M.C = Soil moisture content
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respectively .Also ,stems Ca and Na percentage of seedlings
increased to maximum value with irrigation by drainage water
while that irrigated by municipal wastewater gave the medium
values then the Nile water had the last one.

In the second season .the results have taken the same
pattern as those obtained from first one .On the other hand roots
Ca and Na content produced the highest values when seedlings
irrigated with municipal wastewater in average value of 0.79%
for Ca and 0.27% for Na .followed by those irrigated with
drainage water in average values of 0.64% for Ca and 0.26% for
Na whereas the seedlings irrigated with Nile water recorded the
lowest one in average values of 0.47% and 0.24% for Ca and Na
consequently.

In the second season a similar trend to those obtained from
the first season was observed.

These results were in accordance with Maures ef al.(1995)
on red blush grapefruit trees reported that leaves contained more
Na when irrigation with reclaimed wastewater compared to with
tap water .

Regarding the effect of two used soils it can be noticed that
in Tables (55,56) Ca and Na in leaves, stems and roots increased
in the seedlings cultivated in loamy soil more than sandy soil
when they were irrigated with Nile, drainage and raunicipal
wastewater .

Concerning the effect of different levels of soil moisture
content, it can be concluded from Tables( 55,56) that the values
of Ca and Na leaves and stems content were the highest in the
seedlings irrigated at levels of 80% followed by that of 60%
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(K,Mg,Na)with increasing compost levels in growing media and
Mohamed,(1993)mentioned that, leaf nutrients (N,K,Mg and
Ca) increased with sand : Clay (I:1)compared to sand :clay
(2:1)for Nerium oleander and lantana camara.

As for the effect of different soil moisture content it can be
concluded from Tables (53 ,54) that ,the values of K and Mg leaf
and stem were the highest in seedlings irrigated at levels of 80%
moisture content followed by that of 60% while 40% soil
moisture content resulted in the least one while the adverse effect
occurred in root k and Mg content. These results were
emphasized for that obtained in the second season regardless the
effect of different water resources and soil types.

These results were supported by Shehata »(2002) on Khaya
Senegalensis .who reported that ;high level of soil moisture
content increased K in leaves of plant while low level of soil

moisture reduced it.

4.4.5.3 Calcium and Sodium percentage :

Tables (55 ,56) showed the effect of using different water
resources, two types of soil and different levels of soil moisture
content on Calcium (Ca) and sodium (Na) percentage of A/bizzia
lebbeck seedlings .

The data indicated that in the first season the highest Ca
and Na percentage exhibited in leaves of seedlings irrigated with
drainage water in average values of 0.94% for Ca and 0.22% for
Na compared to those irrigated with Nile water which had the
lowest in average values of 0.78% for Ca and 0.17% for Na
whereas irrigated with municipal wastewater resulted the
intermediate in average values of 0.85 and 0.20 % for Ca and Na
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Table ( 54 ) Effect of different water resources irrigation and soil moisture content on Potassium and Magnesium
(% of dry weight) in plant portions of Albizzia lebbeck seedlings grown in two soil types during 1999-2000 season .

K Mg
Leaves Stems Roots Leaves Stems Roots
Wat Soil type
Hex 40% |60% |80% |mean |40% |60% |80% |mean |40% |60% |80% |mean |40% |60% |80% |mean [40% [60% [80% |mean [40% |60% |30% |mean
resources m.l\—n
SH,,W 119 |1.40 |1.66 |1.42 1118 [1.25 [1.92 [1.45 |1.77 |1.55 147 |1.60 J1.21 134 {130 |1.28 {1.03 [1.10 [1.22 | 112 |1.11 |0.91 |0.85 0.96
Nile water Sand 110
andy 1143 141 (141|132 fLin 9 (134 121|153 116 | T {125 |1.06 112 123 114 |0.98 |1.00 |1.30 {1.09 {0.96 |0.75 [0.98 |0.80
mean 116 1141 Tise {137 Jias {122 {163 |1.33 |1.65 |1.36 [1.27 |1.43 J1.14 |1.25 {127 |1.21 |1.01 [1.05 |1.26 |1.10 |1.04 |0.83 |0.77 |0.88
_.M“_.q_; 147 1165 1168 |1.60 |1.22 |1.84 {198 |1.68 |1.80 | 1.17 [1.61 | 171 J142 |14 {145 [ 134 |10 {107 {131 119 |1.06 | L.11 |1.00 |1.06
Drainage
water | Sandy soil [131 |136 |1.62 |1.43 [1.18 |1.75 [1.38 |1.44 | 161 [1.42 [1.34 146 [1.20 [1.31 |1.40 | 130 | 114 |1.03 |1.26 | 1.14 |0.91 0.89 0.80 10.86
mean 139 |1.51 |1.65 |1.52 |1.20 |1.80 {1.68 [1.56 |1.71 |1.57 |1.48 |1.58 J1.31 [1.23 |1.43 {132 [ 112|110 [1.29 [1.17 [0.99 10.99 |0.90 |0.96
. Loamy |5 |173 [1.82 [1.69 1122 [1.83 {191 |1.65 {193 [1.58 [1.18 [1.56 |1.32 |1.38 [1.53 | 141 f117 [132 | 45 | 131 |1.19 [1.00 | 1.03 |1.07
Municipal soil
1 {
e | S\ 1ar |1s3 [1.66 153 118 [172 159|150 |72 {131 126 143 |112 |17 142 [130 J101 {107 131|113 J101 098 |1.02 | 100
mean 146 1163 1174 |1.61 1120 |1.78 [1.75 |1.58 |1.83 [1.45 |1.22 [1.50 J1.22 [1.38 |1.48 |1.36 |1.09 [1.20 |1.38 |1.22 [1.10 |0.99 |1.03 |1.04
Mean 136 [1.52 |1.64 1.18 |1.60 |1.89 1.73 | 146 |1.32 122 [1.28 |1.39 1.07 | 112 131 1.04 0.94 {0.90

S.M.C = Soil moisture content
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Table (53 ) Effect of different water resources irri
weight) in plant portions of A/bizzia le.

gation and soil moisture content on Potassiu
bbeck seedlings grown in two soil types duri

m and Magnesium (% of dry
ng 1998-1999 season .

K Mg
Leaves Stems Roots Leaves Stems Roots
Soil
M””_n_”na ype 0% 60% |80% |mean |40% 60% (80% |mean |40% |60% |80% |mean | 40% 60% |80% |mean [40% [60% |80% |mean |40% |60% |80% |mean
S.M.C
- rowmw 1.09 1130 | 1.56 | 132 1 0.95 | 1.04 | 1.06 | 102 | 1.49 | 1.05 | 1.00 | 118 | 111 | 1.43 115 | 133 )1 095 [ 1.00 | 1.03 | 099 | 1.1 | 0.93 E:T.&
N1le
water
mw“uw LO3 | LIT | 131 | 1.15 | 0.86 | 0.99 | 1.03 | 0.96 [ 1.21 | 1.00 | 0.97 | 1.06 | 1.00 LI3 1136 | 116 | 1.00 | 1.04 | 1.07 | 1.04 | 0.97 | 0.85 | 0.73 | 0.85
mean 106 | 121 | 144 | 124 1 0.91 | 1.02 | 1.05 | 0.99 [ 135 | 1.03 | 0.99 | 1.12 | 1.06 | 1.28 141 | 1.25 1 0.98 | 1.02 | 1.05 | 1.01 | 1.04 | 0.89 o.d“o.s
Drainage _.Huq 137 [ 155 | 1.58 | 1.50 | 1.07 | 1.14 | 1.81 | 134 | 1.69 | 1.35 | 130 | 1.45 | 132 145 | 154 | L4 [ 104 | 122 | 127 | 117 | 119 | 101 a.wa_ 1.06
water
mwnuw 121 | 126 | 151 | 133 | 1.00 | 1.08 | 123 | 1.10 | 1.11 | 105 _.8__.8 122 | 140 [ 149 | 137 | 110 | 111 | 1.24 | 1.15 | 1.00 | 0.96 93‘92
mean 1.29 Z__ﬁm L41 | 104 | 111|152 | 122 14 | 12 —.:T.Nm 127 | 143 | 152 | 141 [ 1.07 | 117 | 1.26 | 1.16 | 1.10 | 0.99 | 0.88 | 0.99
_.Mnﬂw 124 | 1.63 | 1.67 [ 1.58 [ 111 | 1.73 | 1.87 | 1.57 | 1.81 | 1.09 _.35 132 ) 143 | 155 [ 173 | 157 [ 130 | 141 | 133 | 135 | 120 | 1.10 | 0.89 | 1.00
"Municipal
‘wastewater mg&
cffluent 8:« 139 [ 146 | 1.45 | 143 [ 0.07 | 1.66 | 149 | 1.41 [ 1.50 | 1.06 | .01 | .19 | 134 150 | 1.61 | 148 [ 1.06 | 1.13 | 1.44 | 121 | 1.05 | 1.00 | 0.87 | 0.97
mean 142 | 1.55 | 1.56 [ 1.51 [ 1.09 | 1.70 | 1.68 | 1.49 | 1.66 | 1.08 :x__ha 139 | 1.53 | 1.67 | 153 [ 118 | 127 | 139 | 128 | 1.13 | 1.05 | 0.92 | 1.03
Mean 126 | 139 | 1.51 1.01 | 127 | 142 147 | 11 _.3‘ 124 | 141 | 1.53 1.08 | 1.15 | 1.23 1.09 | 0.98 | 0.36

S.M.C = Soil moisture content
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1.53,1.41 and 1.25% when seedlings irrigated with municipal
,drainage and Nile water respectively.

In the second season ,the results have taken the same trend
but the values of K and Mg were different where they were
1,61,1.52 and 1.37% for K and 1.21,1.32 and 1.36% for Mg in
the seedlings irrigated with Nile ,drainage and municipal

wastewater respectively.

Results of K and Mg in stems and roots have taken the
similar trend as those obtained from leaves K and Mg content in
both seasons .

The results were in agreement with the findings of
Hopmans et al.(1990) on Eucalyptus grandis and Maurer et al
(1995) on blush grape fruit trees .They reported that leaves
contained more K and Mg when irrigated with municipal
wastewater compared with tap water .

Regarding the effect of two used soil it can be noticed from
Table(53,54 )That K and Mg leaves ,stems and roots increased in
loamy soil more than sandy soil in the seedlings irrigated with
Nile, drainage or municipal wastewater. The results apparently
cleared that ,the seedlings cultivated in sandy soil and irrigated
with municipal wastewater contained a high K and Mg in leaves,
stems and roots than those obtained from loamy soil and
irrigated with Nile water. It is evident that sandy soil traits were
enhanced and amended due to irrigation with municipal

wastewater effluent.

These results were in accordance with chong ef al .(1991)
on Deutzia gracilis and cornus alba ,they found that growing
media had an effect on leaf nutrients which increased
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of sandy: clay soil was the most effective media for increasing
the percentage of N and P in leaves compared to sand: clay (2:1).

Concerning the effect of different levels of soil moisture
content on N and P percentage it can be concluded that both of
them increased to maximum value with increasing soil moisture
content while the opposite effect appeared with deficit water in
soil, it means that ,high level of soil moisture associated in an
increasing N and P in leaves, stems and roots .

The obtained results from the second season tended to
similarity to those obtained from the first one approximately .

The a forenamed results were in harmony with those
obtained by EL- Ashry ef al . (1998) on strelitizia plants,
Shehata, (2002)on Khaya Senegalensis .All of them confirmed
the herein obtained results where they reported that uptake of the
Nutrient elements increased with increasing soil moisture .
4.4.5.2 Potassium and Magnesium percentage :

The data existed in Table ( 53 , 54) show the effect of
different water resources and different soil moisture content on

Potassium (K) and Magnesium (Mg) percentage of Albizzia
lebbeck seedlings grown in different two soils types.

In the first season, the results evident that Jleaves K and Mg
percentage exceeded in the seedlings irrigated with municipal or
drainage water more than that of Nile water, the values of K%
obtained from drainage water were similar to those of municipal
wastewater approximately in which the mean values were 1.51
and 1.41% while mean value was 1.24 % in the seedlings
irrigated with Nile water, whereas the values of Mg were
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irrigated with Nile, drainage and municipal wastewater
consequently.

Results of N and P in roots percintage tended to take the
same line of those results obtained from N and P content in
stems in both seasons nearly.

The results were in harmony with those obtained by
Maurer ef al (1995) they reported that leaves of red blush
grapefruit trees contained more N and P when irrigated with
reclaimed wastewater compared with tap water and
EL-Said, (1999) on citrus trees who found that the concentration
of N ,P tended to increase by using sewage effluent irrigation

compared with Nile water .

Regarding the two used soil affected the content of N and P
in leaves ,stems and roots it might be resulted that loamy soil
produced high level of both N and P more than those of sandy
soil in the first and second seasons, this fact exhibited in the
seedlings irrigated with used different water resources, rnoreover
the seedlings planted in loamy soil and irrigated with municipal
wastewater recorded the superior values compared with others
Also, it can be observed that ,the seedlings irrigated with
municipal wastewater and planted in sandy soil resulted in
incremented the percentage of N and P in the plant portions more
than those planted in loamy soil which irrigated with Nile water,
meaning that the using municipal wastewater in irrigation

ameliorated the properties and increased N and P in sandy soil .

These result agreed with those obtained by Mohamed,
(1993) on lantana camara, Radwan, (1999) and Shehata et al.
(2002) on Eucalyptus Spp All of them reported that 1:1 mixture
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g il types during 1999-2000 season .
N P
Leaves Stems Leaves Stems Roots

W. Soil type
ater 40% 160% 80% |mean [40% |60% |goos mean 60% 80% |mean [40% |60% |809% |mean 40% [60% |80% |mean
resources MZO

roﬂww 263 [2.80 [2.87 [2.77 [2.44 EEN.& Eﬂp; 009 fo.1 0.2 fo.10 [0.12 Jo1s [o.16 0.14
Nile water Sand

H:« 247 12.57 12,60 |2.55 196 [2.41 |2.66 0.07 10.09 |0.11 [0.09 [0.10 [0.13 0.12 [0.11

0.08 \o._o \o.: \o.oo

0.11 \c._a xo._& ‘o.a

Drainage
water

0.18 10.17 [0.19

0.11 [0.13 \o._u

2.72 \N.mm T.oo

0.15 \o._m T.:

3.03 [3.07 |3.47

E 2 3.00 [3.21
soil

Municipal
wastewater
effluent

0.16 1020 [0.22 [0.19

0.13 [0.17 [0.19 0.16

0.12 [0.14 [0.14

0.15 |0.12

.91 4
qu T.o& T.ua

312 1237 \N.mo T.oo T.w&

0.22 \o,uu \o.uq \o.n.m

0.14 \o;u \o.mo T.:

0.12 T._u \o._u \o._u

mean
Mean T..G T.mu T.oo

]

22 [ oo

o o]

0.14

0.10 \o._u

0.12 \Q.I \o._u \

S.M.C = Soil moisture content
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Table ( 51) Effect of different water resources irrigation and soil moisture content on Nitrogen and Phosphorus(% of dry
weight) in plant portions of Albizzia lebbeck seedlings grown in two soil types during 1998-1999 season

N P
Leaves Stems Roots Leaves Stems Roots
W Soil type
i 40% |60% |80% |mean |40% [60% |80% |mean |40% |60% |80% |mean |40% [60% |80% |mean |40% |60% |80% |mean |40% |60% |80% |mean
resources msn
Swﬂﬂ 23 | 2.9 |3.10 |2.77 |2.10 |2.40 |2.40 |230 [1.90 [2.00 | 23 |2.07 Jo.12 [0.18 [0.19 |0.16 [0.07 |0.08 {0.06 |0.07 {0.10 |0.12 |0.14 |0.12
Nile water S
H:« 21 127 129 |257 1147 |2.20 |2.11 [1.93 [1.83 |1.70 [1.90 |1.81 Jo.11 |0.15 [0.17 |0.14 [0.05 |0.07 [0.08 |0.06 [0.09 |0.10 |0.11 |0.10
mean 22 |28 |30 [267 |1.79 |230 |2.26 [2.11 |1.87 | 1.85 |2.10 |1.94 Jo.12 [0.17 |0.18 |0.15 [0.06 |0.07 [0.07 |0.06 [0.10 |0.11 |0.13 |0.11
rmwmq 29 |31 |35 |3.17 |2.50 |2.50 {2.90 |2.63 |2.00 |2.11 |2.51 |2.21 J0.20 [0.23 [0.27 |0.23 [0.08 |0.07 |0.09 [0.08 [0.I1 |0.12 |0.14 |0.11
Drainage
water | Sandysoil | 2.8 |3.00 | 2.6 [2.80 |2.31 217 |2.80 [2.43 |1.93 |220 (230 |2.14 |0.18 |0.19 022 |020 |0.07 |0.07 |0.09 |0.07 [0.08 |0.11 [0.14 |0.11
mean 29 |3.05 |3.05 |2.98 |2.41 |234 (285 |253 [1.97 |2.16 |2.41 |2.17 [0.19 [0.21 |0.25 |0.21 |0.07 |0.07 |0.09 |0.07 |0.10 |0.11 |0.14 |0.12
unicioal | E2™Y 1335|330 [3.70 {345 |2.73 |2.81 |293 |2.82 230 | 245 |2.73 |2.49 [025 |0.28 030 028 |0.11 0.19 |0.18 10.16 J0.11 |0.13 |0.13 0.13
P soil
waslewater Sand:
cffluent 3:« 3.40 330 |3.00 |3.23 |2.51 |2.56 |2.80 |2.62 |2.21 232 |2.40 |2.31 |o.21 |0.23 0.28 [0.24 |0.10 [0.13 |0.16 [0.13 0.10 |0.12 |0.13 |0.12
mean 338 (330 |335 334 |2.62 |2.69 |2.87 [2.72 |2.26 |2.39 |2.57 |2.40 |0.23 |0.26 |0.29 |0.26 |0.11 |0.16 |0.17 [0.14 |0.11 |0.13 |0.14 |0.13
Mean 2.81 [3.05 [3.13 2.27 |2.44 |2.66 230 [2.13 |236 0.18 |0.21 |0.24 0.08 |0.10 [0.11 0.10 |0.12 [0.14

S.M.C = Soil moisture content
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4.4.5. Macro elements percentage in the leaves ,stems and roots.

4.4.5.1. Nitrogen and phosphorus percentage :

Tables ( 51, 52 ) showed the effect of using different water
resources ,two types of soil and different levels of soil moisture
content on Nitrogen (N)and Phosphorus (P)percentage leaves,
stems and roots of A/bizzia lebbeck seedlings .

The result indicated that in the first season leaves (N)
and (P)percentage increased in seedlings irrigated with
municipal or drainage water more than that of Nile water, the
values of N% obtained from municipal waste water and drainage
water were 3.34 and 2.98% respectively while mean value was
2.67% in leaves of seedlings irrigated with Nile water, whereas
the mean values of P were 0.15,0.21 and 0.26% in seedlings
irrigated  with Nile ,drainage and municipal wastewater,
respectively .

In the second season, the results have taken the same trend,
meanwhile the values of N and p were different they were
3.12,2.81 and 2.66% for N and 0.25,0.23 and 0.17% for P in
seedlings irrigated with Nile ,drainage and municipal wastewater
respectively .

As for N and P% in stems of seedlings increased markedly
with irrigation with municipal wastewater since the value was
2.72% for N and 0.14 for P while that irrigated with drainage
water recorded the values of 2.53,0.07% for N and P
respectively, then the stem of seedlings irrigated with Nile water
had the last value of 2.11% for N and 0.06% for P in the first
season. In the second season the values were 2.51,2.70 and
2.74% for N and 0.09,0.10 and 0.17% for P in the seedlings
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In this regard the two different used soil indicated that in
the first season, the average total phenoles ranged from 6.56 to
7.47 mg /100 g as sandy soil produced the highest total phenols
value of 7.74 mg/100 g in seedlings irrigated with Nile water
whereas the lowest values resulted in the seedlings cultivated in

loamy soil and irrigated with municipal wastewater .

The obtained results from the second season were in
similar to those of the first one.

Regarding total phenols as affect by different soil moisture
content it can be observed increasing in phenolic compounds
with drought conditions ,in both seasons .The highest value was
7.87 and the lowest was 6.76 mg/g dry weight produced from the
treatment of 40 and 80% respectively ,while the level of 60%
soil moisture content was induced the intermediate 7.20 mg/100g
dry weight in the first season. In the second season the values
were 8.32,7.66 and 7.24 mg/100 g under 40,60 and 80% soil
moisture content consequently, irrespective the effect of water
resources and soil types.

From the above mentioned results it can be concluded that
phenolic compounds accumulated in leaves of the plants
subjected under water deficit conditions in roots media .These
results were in agreement with findings of many investigators
such as EL-Said,(1990) on apple root stocks indicated that
soluble phenolic compounds increased in shoots under water
stress and Shehata, (1992)on cupressus sempervirens and
Eucalyptus camaldulensis ,who stated that total soluble phenol
content was markedly increased in seedlings which were grown
under drought treatments.
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on Total phenoles mg/100g dry
weight of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999

Water resources \ Soil type
SMC

1999-2000

Nile water

Mean 8.22 \ 7.66 ‘ 7.28 \ 7.72 8.82 \ 8.29 \ 7.8 \

ﬁ Drainage water

Mean

Municipal
wastewater effluent

\’ Mean 7.42 \ 6.88 \ 6.51 ‘ 6.93 7.73 ‘ 7.28 \ 6.06 \ 735

F Mean Nﬁ w.wo‘r.wm \ L 8.32 7.66 \ 7.24 \ IL

S.M.C =Soil moisture content
* Mean values in the same column within soi] type followed by the same smal] litters are not significant at level of 5% probability.

ot significant at level of 5% probability.
are not significant at level of 5% probability.
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The highest value was 12.76 and the lowest was 7.58 mg/100g
dry weight produced from the treats of 80 and 40% soil moisture,
respectively ,in the first season, whereas in second season the
values were 12.69.11.69 and 8.18 mg/100g under 80,60 and 40%
consequently, irrespective the effect of water resources and soil
type .

From the former results it might be resulted that total
indoles were increased in high soil moisture content and declined

with drought conditions.

The former results were confirmed by those of
Farhat,(1990)on myporum, who found that total indoles
concentration decreased with prolonging the irrigation intervals
and EL-Said,(1990) on apple, who reported that soluble indoles
decreased in shoots under water stress.

4.4.4.Total phenoles:

In the first season data presented in Table (50)obviously
cleared that the irrigation with Nile water produced the highest
total phenoles in average value Of 7.72 mg/100g dry weight
compared to those irrigated with municipal wastewater effluent
which gave the lowest value of 6.93 mg/100g whereas those
irrigated with drainage water resulted in the intermediate in
average value of 7.17 mg/100 g. In the second season the similar
trend of first season, approximately where the lowest average of
total phonies was 7.35 mg/100g revealed in the seedlings
irrigated with municipal wastewater while the highest average
was 8.31 mg/100g in seedlings irrigated with Nile water ,then the
seedlings irrigated with drainage water had the intermediate
value of 7.47 mg/100 g dry weight.
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Table ( 49 )Effect of different water resources irrigation and soil moisture content on Total Indoles (mg/100g dry weight)

of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

Season 1998-1999 1999-2000
Soil type
Water resources i 40% 60% . 80% Mean 40% 60% 80% Mean
. rmwmq 7.48 10.21 12.82 10.17 8.67 12.21 13.40 11.43
Nile water Sand
M_:« 7.06 10.30 12.03 9.80 7.78 10.04 11.79 9.87
Mean 7.27 10.26 12.43 9.98 8.23 11.13 12.60 10.65
Drainage water rmwmq 7.61 11.27 12.92 10.6 8.41 12.33 12.93 11.22
| mw%v\ 7.50 10.00 11.30 9.6 8.50 10.77 11.73 10.33
Mean 7.56 10.64 12.11 10.10 8.46 11.55 12.33 10.78
. Loamy 8.30 14.20 14.46 12.32 8.56 13.22 13.48 11.75
Municipal soil
tewater effluent
RS R Sandy | 753 1117 13.04 | 1058 7.17 1153 | 1281 10.50
Mean 7.92 12.69 13.75 11.45 7.87 12.38 13.15 11.13
h Mean 7.58 12.20 12.76 8.18 11.69 12.59

S.M.C =Soil moisture content
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mg/100g dry weight followed by those irrigated with drainage
water in average value of 10.10 mg/100g whereas the

Lowest values, was observed in seedlings irrigated with
Nile water .Also in the second season the results tended to take
the same line approximately, in which the average value were
11.13,10.78 and 10.65% of dry weight in the seedlings irrigated
with municipal ,drainage and Nile water respectively.

The herein obtained results were coincided with those of
EL-Said,(1999) on citrus reticulata ;who found that total indoles
increased in leaves when trees irrigated with sewage water

compared to Nile water .

In this respect, the effect of the two different used soils it
can be noticed that in the first season, the mean value of total
indoles ranged from 9.60 in the seedlings planted in sandy soil
and irrigated with drainage to 12.32 mg/100g dry weight in those
planted in loamy soil and irrigated with municipal wastewater, it
is evident that the seedlings planted in loamy soil and irrigated
with municipal wastewater induced the maximum values of

indoles compounds .

In the second season, the results were the same line of
those obtained from the first one where the highest average of
total indoles was 11.75 mg /100g correlated with seedlings
planted in loamy soil and irrigated with municipal wastewater
.while the lowest one was 9.87 mg/100g in accompanied to those
planted in sandy soil and irrigated with Nile water

As for the effect of soil moisture content on total indoles,
the results pointed that total indoles in the leaves increased as a

result to soil moisture content increased in both season.
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moisture 80% of field capacity and it reduced with low soil
moisture content 40% while the level of 60% was intermediate
.The average of total carbohydrates percentage were 11.17,12.29
and 12.44% of dry weight under soil moisture content 40%,60
and 80% of field capacity respectively. In the second season the
results have taken the same trend where the water stress of 40%
soil moisture content decreased the total carbohydrates compared
to high moisture .the highest value was 13.00% at 80% soil
moisture followed by 12.94 at 60% and the lowest value was
10.87% of dry weight at 40% soil moisture content. It may be
due to that when the plants were exposed to water stress, stomata
were closed at day and night and this may be resulting in limiting
C0, which associating in reducing the photosynthesis
subsequently reducing total carbohydrates Bastide er al
(1993).The a forenamed results were in harmony with those
obtained by EL-Ashry ef al(1998) on Stirilitzia plants showed
that total carbohydrates gradually increased by decreasing soil
moisture stress and Shehata, (2002) on Eucalyptus Spp who
found that total carbohydrates was higher at 80% soil moisture
content of field capacity than 40%.

4.4.3 Total indoles :

Table (49) shows the effect of different water resources
irrigation and two types of soils under different soil moisture
content on total indoles of A/bizzia lebbeck. The results indicated
that in the first season, the average total indoles increased by
irrigation seedling with municipal or drainage water as compared
with seedlings irrigated with Nile water. Seedlings irrigated with
municipal wastewater gave the highest in average value of 11.45
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Table ( 48 )Effect of different water resources irrigation and soil moisture content on Total carbohydrate % of
Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Soul ty,
Water resources ° m”n 40% 60% 80% Mean 40% 60% 80% Mean
Loamy 11.72 13.753 12.00 12.49 9.70 12.25 14.51 12.15
) soil
Nile water Sand
H:« 10.17 10.00 9.16 9.78 11.17 10.33 11.11 10.87
Mean 10.95 11.88 10.58 11.14 10.77 11.29 12.81 11.51
rmw_%« 10.92 12.90 15.83 13.22 10.50 14.33 13.88 12.90
Drainage water Sand
sz\ 10.32 11.40 10.88 10.87 11.42 12.00 12.50 11.97
e 10.62 12.15 13.36 12.05 10.96 13.17 13.19 12.44
. Loamy 12.83 13.77 14.42 13.67 11.42 14.70 12.95 13.02
Municipal soil
tewater effluent
vasiewsler effuent | Santy 1 1105 11.90 12.33 11.76 11.00 14.01 12.90 12.64
Mean 11.94 12.84 13.38 12.72 11.21 14.36 12.93 12.83
Mean 11.17 12.29 12.44 10.87 12.94 13.00

S.M.C =Soil moisture content
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irrigation induced the highest total carbohydrates in average
value of 12.83% followed by drainage water which gave the
mean value of 12.44% while Nile water recoded the lowest in
average value of 11.51% of dry weight.

The former results were in agreement with those of
El-Said, (1999) on citrus reticulata, who reported that the trees
irrigated with sewage wastewater produced the highest total
carbohydrates in shoots compared to Nile water.

Concerning the effect two types of soil on total
carbohydrates, data in the same table showed that in the first
season, the average total carbohydrates ranged from 9.78 to
13.67% of dry weight, as the loamy soil produced the highest
total carbohydrates

In the second season, the results confirmed those of first
one where the values ranged from 10.87 to 13.02% of dry
weight as the loamy soil recorded the highest value of 13.02% in
the seeding irrigated with municipal wastewater compared with
sandy soil which produced the lowest in those irrigated with Nile
water .

The herein obtained results were in harmony with many
investigators such as Nabil and EL-Khateeb, (1991)who
cleared that soluble sugars content decreased due to planting in
sandy soil and Radwan, (1999) on Eucalyptus incana . who
found that different growing meidia were more effective on total
sugars since clay or mixture of sand and clay 1:1 v/v increased
sugars comparable with sandy soil.

As for the effect of soil moisture content it can be noticed
in the first season that total carbohydrates increased with soil
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while the lowest was 4.38 mg/g fresh weight at 80%. As for
chlorophyll(b) the highest value was 5.52 mg/g fresh weight
while the lowest value was 5.05 mg/g fresh weight at 80%

As for carotenoides content the lowest value was 2.17 mg/g
fresh weight while the highest was 2.53 mg/g fresh weight at 80
and 40% soil moisture content of field capacity consequently.

In this respect the results of chlorophylls and carotenoides
content as influenced by different soil moisture content were in
agreement with findings of EL-Ashker, (1980) on bean plants,
who found that the plants grown in high soil moisture showed
decreased concentration of chlorophyll (a,b) as well as
carotenoides. meanwhile 40% (W.H.C) increased the
concentrations of all photosynthetic pigments as compared with
plants under normal conditions( 65% W.H.C) and Shehata,
(1992) on aucalyptus camaldulensis ,who found that the
seedlings grown in low (S.M.C)40% of field capacity showed
increased concentration of chlorophylls and carotenoides
compared with 80% .

4.4.2. Total carbohydrates percentage :

Data presented in Table (48) obviously cleared that the
irrigation with municipal wastewater effluent produced in the
first season the highest total carbohydrates in stems of seedlings
in average value of 12.72% of dry weight compared to those
irrigated with Nile water where, the total carbohydrates
percentage was 11.14% of dry weight, while those irrigated with
drainage water resulted in the intermediate in average value of
12.05%. In the second season the results have taken the same

line approximately, meanwhile municipal wastewater effluent
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As for two different type of soils the data in Tables (46,47)
showed that, in the first season, chlorophyll (a,b) and
carotenoides increased to maximum in loamy soil (4.73,5.81 and
2.33 mg/g fresh weight), while the minimum values were
recorded in sandy soil (4.26,5.25 and 2.08 mg/g fresh weight)
respectively, regardless the effect of different water resources.
The results of second season emphasized those obtained from the
first one .

The results agreed with those obtained by Farahat, (1986)
on Eucalyptus camaldulensis | Mohamed,(1992)on Asparagus
sprengeri and Mohamed,(1993) on Nerium oleander and
Adhatoda vasica where they found that the seedlings grown in
clay or mixture of sand and clay 1:1 v/v increased the
chlorophyll in leaves.

Concerning the effect of different levels of soil moisture
content (40,60 and 80% of field capacity) on chlorophyll (a,b )
and carotenoides ,the obtained results in the same tables (46,47)
in the first season indicated that soil moisture content of 40% of
field capacity increased chlorophyll (a,b) and carotenoides as
compared with those of soil moisture content of 80% of field
capacity.

The lowest values of chlorophyll (a,b) and carotenoides
were 4.37,5.36 and 2.10 mg/g fresh weight at 80% and the
highest values were 4.67,5.72 and 2.31 mg/g fresh weight at 40%
soil moisture content of field capacity respectively.

In the second season a similar trend was found to that
obtained from the first one were the highest average of
chlorophyll (a) was 4.57 mg/g at soil moisture content of 40%
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Table (47 ) Effect of different water resources irrigation and soil moisture content on chlorophylls and carotenoides content of
leaves of Albizzia lebbeck (mg/g fresh weight) seedlings grown in different two soil types during 1999-2000 season.

Chlorophyll a Chlorophyll b Carotenoides
Water Seilty 400 o " 3
0% | 60% | 80% | Mean | 40% | 60% | 80% | Mean | 40% | 60% | 80% | Mean
resources SMC
rmwh%« 4.58 452 430 4.47 5.38 5.21 5.10 5.23 2.44 231 2.10 2.28

Nilewater | Sandy | 438 | 421 | 420 | 420 | 528 | s16 | 407 | 484 | 229 | 218 | 209 | 219 =
Mean 4.48 437 | 425 | 434 5.33 519 | 459 | 5.03 237 | 225 | 210 223 =

rmmﬂ_é 4.63 4.68 442 4.58 5.67 5.66 4.56 5.63 2.63 2.45 221 2.43 B

Drainage water Sand m

andy 1 4.44 4.53 4.32 4.43 5.41 5.55 4.43 5.13 2.46 2.40 2.10 2.32 %)

soil m

Mean 454 | 4.6l 437 | 451 5.54 5.61 500 | 538 255 | 243 | 216 2.38 2

~Z

Municipal J%« 487 | 474 | 464 | 475 5.75 569 | 566 | 570 275 | 253 | 228 252 Q

wastewater Sond Q

effluent H% 4.53 444 | 442 | 446 5.63 5.55 548 | 5.55 258 | 231 2.19 236 ANn

%

Mean 4.70 459 | 437 | 461 5.69 562 | 557 | 5.63 267 | 242 | 224 2.44 =

o)

Mean 457 | 452 | 438 | 449 5.52 547 | 5.05 535 253 | 237 | 217 2

>

SMC-= soil moisture content



h Chlorophyll a Chlorophyll b Carotenoides 1‘
Soil ty]
h Water \v L 409 ‘ 60% | 80% ‘ Mean | 40% \ 60% | 80% * Mean | 40% ‘ 60% | 80% \ 3351‘
resources SMC
RM? 4.65 _ 4.66 \ 4.30 \ 4.54 5.52 \ 5.37 ‘ 5.22 \ 537 2.2 ‘ 2.14 ‘ 2.09 _ N.a‘\
Nile water mww% 4.40 ‘ 419 ‘ 4.20 _ 426 | s68 ‘ 5.05 _ 5.01 ‘ 525 | 2.04 » 2.10 \ 2.10 R M.oml‘
Mean 4.53 \ 4.43 ﬁ 4.25 \ 4.40 5.60 “ 5.21 ‘ 5.12 \ 531 2.13 \ 2.12 \ 2.10 \ N._NJ\
Woe.wq 4.90 \ 4.78 \ 4.48 \ 4.72 5.81 \ 5.75 ‘ 5.56 _ 5.71 243 \ 2.15 S 2.10 ‘ N.BQ
Drainage water wwom
H:w 4.55 _ 4.50 \ 4.22 ‘ 4.42 5.60 ~ 5.38 “ 598 \ 5.40 2.27 N 2.03 ‘ 2.00 “ N.:j
Mean 4.73 \ 4.64 ‘ 435 \ 4.57 5.71 \ 5.57 \ 5.40 \ 5.56 235 \ 2.09 \ 2.05 \ N.Zf_
Municipal memq 4.80 ‘ 4.77 \ 4.62 \ 473 | 594 _ 5.80 ‘ 5.68 ‘ 5.81 2.56 \ 2.24 \ 2.19 ‘ N.&Jh
wastewater m Q
effluent ‘ H:w 4.70 ‘ 4.63 \ 438 ‘ 4.57 5.73 \ 5.63 ‘ 5.42 \ 5.59 2.35 ‘ 2.13 \ 2.11 _ N.NOQ
h Mean 4.75 ‘ 4.70 \ 4.50 \ 4.65 5.84 ‘ 5.72 \ 5.55 \ 5.70 2.46 \ 2.19 ‘ 2.15 N 2.26
h Mean 4.67 ‘ 4.59 _ 4.37 \ 4.54 5.72 \ 5.50 \ 5.36 ‘ 5.52 231 ‘ 2.13 \ 2.10 ‘ Q

SMC= soil moisture content
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In the first season the irrigation with municipal wastewater
effluent gave the highest values of chlorophyll (a)content
followed by drainage water whereas those of Nile water gave the
lowest one. The average values of chlorophyll(a) were 4.65,4.57
and 4.40 mg/g fresh weight as affected by municipal, drainage
and Nile water irrigation consequently .

Chlorophyll (b) produced the similar trend for those existed
in obtained results from the previous results of chlorophyll (a)
whereas the averages of leaves chlorophyll(b) content were
5.70,5.56 and 5.31 mg/g fresh weight as affected by municipal
,drainage and Nile water respectively.

Also ,the data presented in the same table showed that
carotenoides content was more effected by different water
resources since the irrigation with municipal wastewater effluent
produced the highest value of carotenoides 2.26 mg/g fresh
weight compared to those of either Nile or drainage water in
average values of 2.12 and 2.17 mg/g fresh weight respectively.

In the second season, a similar trend to those obtained from
the first season was observed, in response of chlorophyll(a,b)
and carotenoides to municipal ,drainage and Nile water for
irrigation.

The here above obtained results were in harmony with the
findings of Norwal et al,(1990), Zekri and koo ,(1993) where
they found that mature citrus trees irrigated with reclaimed
municipal wastewater had denser greener leaves and EL-
said,(1999) on Egyptian mandarin reported that using of sewage
water for irrigation causing increase of total chlorophyll in

leaves .
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water, 56.78 and 49.58% in Nile water under loamy and sandy
soil, respectively .

In this respect the effect of soil moisture content on leaf
water relative turgidity it can be noticed that as soil moisture
increased the turgidity increased and the opposite occurred under
drought conditions. This may be refer to that as soil moisture
content increased the water uptake increased and it resulted in
cell enlargement consequently increasing in water relative
turgidity .The differences were significant among the plants
treated with 80,60 and 40% sojl moisture content in both
seasons. The highest value was 63.49 and 67.33 in the plants
under soil moisture of 80% in the first and second season
;respectively while the treatment of 40% sojl moisture gave the
lowest value (44.94 and 45.30%)

These results were in harmony with findings of
Shehata,(1992) on Eucalyptus camaldulensis who reported that
as soil moisture increased the turgidity increased and adversely
effect under drought conditions.

4.4. Effect of different water resources irrigation and soil

moisture content in different two soil on chemical

constituents:

4.4.1. Chlorophylls and carotenoides content of leaves:

Tables (46,47) show the influence of different water
resources irrigation , two types of soils under different soil
moisture content on chlorophyll (a, b) and carotenoides .
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Turgidity %
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Loamy soil
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Fig( 13) Effect of different water resources irrigation and soil moisture content on Leaf water relative turgidity %

of Albizzia labbeck seedlings g

8

ﬂ.h-ﬂMAOI
\
l

rown in loamy and sandy soil during 1998-1999 season.
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Fig(14 ) Effect of different water resources irrigation and soil moisture content on Leaf water relative turgidity %
of Albizzia labbeck seedlings grown in loamy and sandy soil during 1999-2000 season.
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Table ( 45 )Effect of different water resources irrigation and soil moisture content on Leaf water relative turgidity
Y% of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Soil type
Water resources o 40% 60% ‘ 80% Mean 40% 60% \ 80% ‘ Mean
iwwmq 48.67 52.33 ‘ 61.33 56.78 a 50.33 56.67 ‘ 73.33 _ 60.11a
Nile water Sand
‘ H:« 41.10 48.33 _ 59.30 49.58 b 43.12 50.11 ‘ 65.11 ﬁ 52.78 b
Mean 44.89 cd ‘ 50.33bc | 60.32abc | S3.18A | 46.73cd | 5339b “ 69.22 a \ 56.45 A
hrmmww 48.60 _ 59.33 ‘ 67.18 _ 58.37a 48.31 \ 57.15 \ 65.17 ‘ 56.88a
Drainage water Sand
H:« 42.15 _ 50.22 ‘ 60.16 \ 50.84 b 40.17 \ 53.11 ﬁ 61.83 _ 51.70 b
Mean ’ - -
4538¢c | 54.78bc | 63.67ab | S461A | 4424 c _ 55.13b ‘ 63.50 ab \ 54.29 A
. Loamy 49.00 ﬁ 59.67 _ 69.67 ‘ 59.45a 47.80 56.33 71.41 58.51a
Municipal soil
ffluent
.ﬁsﬁasmazgg mwm_% 40.12 ‘ 53.17 ‘ 6327 | 52196 | 4211 5115 “ 67.12 ‘ 53.46 b
‘ Mean 44.56 cd ‘ 56.42ab | 6647a | 5582A | 44.96cd | 53.74 ab ‘ 69.27a | 55.99 A
h Mean 4494c | 53.84b ‘ 63.49a 4530c | 54.09b ‘ 67.33a

S.M.C =Soil moisture content

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at leve] of 5% probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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84 .67 at medium soil moisture of 60% of field capacity .In the
second season these results had the same trend for those obtained
in the first one ,the values were 133.16,83.95 and 37.87 mg/g
fresh weight /h at soil moisture content of 80,60 and 40% of field
capacity respectively .

The former results were similarly to those reported by
Eastham ef al,(1990) on Eucalyptus grandis who stated that the
ratio of transpiration rate decreased linearly with decreasing
mean soil water content and Shehata, (1992) on Eucalyptus
camaldulensis, who reported that when soil moisture restricted

transpiration rate was reduced.

4.3.2. leaf water relative turgidity %:

Data presented in Table (45) and Fig.(13,14)cleared that in
the first season there were no significant differences among
plants were irrigated with municipal, drainage and Nile water.
The averages were 55.82,54.61 and 53.18% consequently.

From the aforementioned results it can be resulted that, the
water resources did not affect on leaf water relative turgidity
percentage .In the second season, these results had the same

trend for those obtained in the first one.

Data presented in the same table show that in the first
season the two different used soils had a pronounced effect on
leaf water turgidity where the seedlings grown in loamy soil and
irrigated with municipal wastewater produced significantly the
highest water turgidity in average value of 59.45% compared to
those of sandy soil that gave average value of 52.19%. The
plants irrigated with drainage or Nile water have taken the same

trend since the mean values were 58.37 and 50.84 in drainage
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Fig(12 ) Effect of different water resources irrigation and soil moisture content on Transpiration rate mg/g

fresh weight of A/bizziz lebbeck seedlings grown in loamy and sandy soil during 1999-2000 seasons.
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Table (44 )Effect of different water resources irrigation and soil moisture content on transpiration rate mg/g fresh
weight/hour of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1555-2000
Soil type
Water resources svc 40% 60% 80% Mean 40% 60% 80% Mean
rmwmé 49.9 93.26 14826 | 97.14a 47.44 97.11 135.51 | 102.35a
Nile water Sand
. 8:« 38.10 90.42 136.10 | 8821b 37.70 91.24 126.16 | 85.03b
Mean 4400c | 91.84a | 142.18a | 92.68A | 42.57c | 94.18a | 130.84a | 93.69 A
) Loamy 36.79 75.90 13240 | 84.03b 39.07 75.17 113.77 | 82.67b
Drainage water soil
Sandy . o
s 33.17 72.75 133.01 80.00 ¢ 35.15 69.90 128.12 | 77.72¢
Mean 3498c | 74.03b | 13621a | 82.10C | 37.11c | 72.54b | 13095a | 8020C
. Loamy | 4403 95.15 141.00 | 93.39a 40.53 90.16 148.14 | 92.94a
Municipal soil
t t
wmstepatar eifluen mw%w 33.87 81.12 125.18 | 80.10¢ 30.82 80.14 127.19 | 79.38b
Mean 38.95¢c | 88.14a | 133.1a | 86.75B | 3570c | 85.15a | 137.70a | 86.16B
Mean 3931c | 84.67b | 137.1a . 37.87c | 83.95b | 133.16a

S.M.C =Soil moisture content

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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Table (43 )Effect of different water resources irrigation and soil moisture content on Survival percentage of
Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Soil ty
Water resources “ﬂn 40% 60% 80% Mean 40% 60% 80% Mear
rmwmq 100.00 100.00 100.00 | 100.00a | 100.00 100.00 100.00 100.00
Nile water Sand
8:« 77.80 100.00 100.00 | 92.60a | 100.00 100.00 100.00 | 100.00a
Mean 88.90a | 100.00a | 100.00a | 96.30A | 100.00a | 100.00a | 100.00a | 100.00 A
rmmmq 77.80 100.00 100.00 | 92.60a 88.90 100.00 100.00 | 96.30a
Drainage water Sand
wﬁw_w 98.50 100.00 98.50 99.00 a 77.80 100.00 100.00 | 92.60 ab
Mean 88.15 100.00 99.25 95.80 A | 8335b | 100.00 100.00 | 94.45 AB
. Loamy 98.50 100.00 98.00 99.00 a 77.80 98.00 100.00 | 91.93ab
Municipal soil
ter effluent
PRSiCRlEREIENsY mwaa,w 77.80 77.80 8850 | 8136a | 77.00 98.90 | 100.00 | 88.90b
Mean 88.15b 88.9b 93252 | 90.18A 77.40 98.50 100.00 | 3943 A
Mean 88.40b | 9630a | 97.50a 86.90b | 99.50a | 100.00a

S.M.C =Soil moisture content

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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khaya senegalensis stated that dry weight was affected owing to
different soil moisture and it was significantly reduced in the
seedlings irrigated with stressed water 40% of field capacity
compared to those of 80 or 60%.

4.2.Suvival percentage of seedlings:

The data presented in Table (43) showed the effect of
different water resources, two types of soil and the threz levels of

soil moisture content on survival percentage of Albizzia lebbeck,
seedlings where in the first season, the differences among the
three water resources were insignificant, also it can be noticed
that the survival percentage of seedlings slightly decreased due
to municipal or drainage water irrigation where it reached 90.18
and 95.80% while it was 90.43 and 94.45% respectively in the
second one, The highest values were 96.30 and 100%
accompanied to Nile water irrigation in both seasons.

The former results supported by Hegg et al, (1985) on
lirioden drontulifera and populus deltoides they reported that the
treatment with Swine lagoon effluent of 0 , 20 , 47, 74 and 144
cm/year insignificantly increased total mortality.

Regarding the effect of different types of soil the data show
that there were no significant differences in between when the
seedlings were irrigated with different water resources in both
season. However loamy soil was the best .

As for the effects of soil moisture on survival percentage, it
could be observed from data that 80% level of soil moisture
content gave the maximum average values of 97.50 and 100%
followed by 60% soil moisture with average values of 96.30 and
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weight of stems,Radwan,(1999) and Shehata er al,(2002)
reported that the mixture of (1:1) v/v sand+clay had an effect on
increasing dry weight of roots, stems and leaves compared to
(2:1) viv.

Concerning the effect of different levels of soil moisture
content the data in Tables (41,42)demonstrated that the dry
weight of leaves ,stems and roots significantly increased at 60 or
80% soil moisture compared with those of 40%

The average values of dry weight of leaves and stems were
8.92, 8.25 and 6.97 for leaves and 5.10,4.59 and 3.60 g for stems
while the values of roots were 7.15,6.79 and 5.99g under 80,60
and 40% soil moisture in the first season, respectively

In the second season, the dry weight of leaves and stems
were 7.88,9.42 and 10.25 for leaves and 5.73,6.62 and 7.22g for
stems while in rootswere as in roots the mean values were
5.73,6.63 and 7.33g under 40,60 and 80% soil moisture content,
respectively.

Generally, from the former results it could be noticed that
increasing fresh and dry weights of leaves ,stems and roots due
to increasing of organic matter in loamy soil and elements in
municipal or drainage water comparing with Nile water
respectively. Also soil moisture content affected the fresh and
dry weight of the different plant potions and as a result to the
water stress increased the fresh and dry weight decreased.

These results were paralleled with the findings of Rawat et
al (1974) on E.treticornis since they found that when soil
moisture content was reduced 66% and 84% the reduction in dry
weight was 25% and 38% respectively and Shehata, (2002) on
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The differences among three water resources were significant in
dry weight of leaves and stems, but insignificant in dry weight of
roots. Generally municipal wastewater effluent surpassed than
the two others water resources.

The results of the second season emphasized those
obtained from the first one .

These results were in agreement with the findings of Kree
and Sopper (1982) on popula, Abouelkhair, (1988) on
Eucalyptus camaldulensis and EL-Said, (1999) on citrus trees
All of them found that using of wastewater increased dry weight

of the plant portions.

Regarding the effect of two different types of soils, the data
in the same Tables indicated that loamy soil induced superior dry
weight of leaves ,stems and roots more than those of sandy soil
when seedlings were irrigated with different water resources
The differences between loamy and sandy soil irrigated with
drainage or municipal were insignificant, but there were
significant differences between two types of soil which irrigated
with Nile water .

In the second season the results tended to a similar trend as
those obtained from the first one .

Also, it can be observed in the same tables that, using of
municipal or drainage water for irrigation amended and
enhanced the properties of sandy soil so that it had given a good
results rather than loamy soil which irrigated by Nile water.

The former results coincided with those obtained by
EL-Khateeb, (1993) on E.angulosa who states that a mixture of
peatmoss plus loam or sand had a great effect on increasing dry
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Table ( 42 )Effect of different water resources and soil moisture content on dry weight (gm) of
Albizzia lebbeck seedlings grown in different two soil types during 1999- 2000 Season .

Leaves Stems Roots

/. Soil type

Water 40% 60% 80% | Mean | 40% 60% 80% | Mean | 40% 60% 80% Mean
resources SMC

rmm,_; 6.90 7.78 9.19 | 7.96bc | 4.24 5.08 560 | 4.98bc | 6.00 6.40 7.17 6.52b
DNllerwater mwm% 749 | 685 | 757 | 730bc | 451 | 491 | 470 | 470d | 504 | 650 | 725 | 6.26bc
Mean 720e | 73le | 839d | 7.63C | 4384 | 4.99¢ |5.15b 484C | 552c | 645b | 721a | 6398
rmwmq 8.46 10.14 | 10.52 | 9.70ab | 6.23 7.08 9.00 | 7.44b | 5.13 6.32 7.55 | 6.33ch

Drainage water Sand
H:« 7.42 8.94 9.99 3.78b 5.33 6.67 6.84 | 6.35bc | 6.12 6.66 7.14 6.64b
Mean 7.94e | 9.84d | 1025cd | 9.24B | 5.88b | 6.88bc | 7.92ab | 6.89B | 5.62b | 649 | 7.34a | 6.43B

Municipal 7.65 9:35 11.56 12.35 11.09a 7.60 8.46 8.83 8.30a 593 6.88 7.75 6.85ab
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wastewater

effluent 7.72 7.62 10.66 11.84 | 10.04ab | 6.24 758 8.33 7.37ab | 6.12 7.00 7.12 6.75b
Mean 8.49c | 11.11ab| 12.10a | 10.57A | 6.92b | 8.00ab | 8.58a 7.84A | 6.03bc 6.94 7.44a 6.80B
Mean 7.88c 9.42b 10.25a 5.73¢ 6.62b 7.22a 5.73¢ 6.63b 7.33a

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.
* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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Table (41 )Effect of different water resources and soil moisture content on dry weight( g ) of Albizzia lebbeck seedlings
grown in different two soil types during 1998- 1999 Season .

Leaves Stems Roots
Soil ty
Water " 40% | 60% | 80% | Mean | 40% | 60% | 80% | Mean | 40% | 60% | 80% | Mean
resources SMC
rmwmq 639 | 6.69 | 732 | 6.80b | 3.44 | 471 | 480 |432b| 612 | 725 | 7.15 | 6.84b
Alera Santy | 595 | 621 | 643 | 619¢| 302 | 376 | 417 | 368 | 511 | 619 | 633 | 587¢
Mean 6.17g | 6.45eg | 6.88fg | 6.50C | 3.28 ¢ | 4.24de | 4.49de | 4.00C | 5.62¢ | 6.72b | 6.74b | 6.36B
rmmﬁ 773 | 820 | 828 |8.07ab| 3.60 | 458 | 485 | 434a | 615 | 722 | 730 |68%
Drainage water Sand
MM:« 636 | 8.18 | 9.0l |7.85bc| 332 | 441 | 461 |4.llbc| 556 | 628 | 7.11 | 6.32b
Mean 7.40ef | 8.19cd | 8.65¢ | 7.96 B | 3.46¢d | 4.50be | 4.73ab | 4.23B | 5.86bc | 6.75 | 7.20a | 6.61B
Municipal 7.65 7.65 | 1049 | 11.65 [ 9.93ab| 4.12 | 508 | 6.18 | 5.13a | 652 | 693 | 7.55 | 7.00a
wastewater
effluent 7.72 7.72 | 9.71 | 10.83 | 9.42ab| 4.03 | 5.00 | 596 | 500a | 648 | 687 | 7.48 | 6.94a
Mean 7.68de | 10.10b | 11.24a | 9.68A | 4.08bc | 5.04ab | 6.07a | 5.06A | 6.50bc | 6.90b | 7.52a | 6.67B
Mean 697c | 825b | 8.92a 3.60 | 4.59b | 5.10a 5.99c | 6.79b | 7.15a

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.
* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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camara, Radwan, (1999) and Shehata er al/ (2002) on
Eucalyptus incana. All of them reported that the mixture of
(1:1)v/v sand + clay had an effect on increasing fresh and dry
weight of roots, stems and leaves compared to sandy soil .

Data of fresh weight in response to different levels of soil
moisture content of 40,60 and 80% of field capacity are
represented in Tables (39,40).The fresh weight of both leaves
and roots increased with the increasing of soil moisture content .

Where fresh weight stems increased slightly with increase
soil moisture .However there were no significant differences in
fresh weight of stems at 60 or 80% soil moisture content of field
capacity .

In the second season the results gave the same pattern of
those obtained in the first one .

These results were in harmony with obtained by Rokaia ,
(1990) on Ficus carica found that the water deficit decreased
fresh weight of the plant portions, Burman et al, (1991)on Melia
azaderacht and Shehata , (2002)on Khaya senegalensis
;reported that fresh weight of plant portions was greatest at 80%
soil moistur content of field capacity compared to with 40%.

2.1.6.2. Dry weight

As shown in Tables (41,42) dry weight of leaves ,stems and
roots of Albizia lebeck were more effected by water resources,
different two soils and different soil moisture content in which
the irrigation with municipal wastewater effluent in the first
season produced the heaviest dry weight of leaves, stems and
roots in average values of 9.68,5.06 and 6.67 g . respectively,
compared to those irrigated with drainage or Nile water .
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Table (40 ) Effect of different water resources and soil moisture content on fresh weight (gm) of
Albizzia lebbeck seedlings grown in different two soil types during 1999- 2000 Season .

Leaves Stems Roots ‘
Water Soil ty 5 5 o o o ,
40% 60% 80% | Mean | 40% 60% 80% | Mean | 40% | 60% | 80% | Mean
resources SMC
rmwmq 1751 | 19.88 | 21.98 | 19.79b | 13.20 | 14.60 | 1622 | 14.67c | 1449 1532 | 2000 | 16.57a g
Nilersales mwm.m« 17.65 | 1746 | 1804 | 17.71c | 1254 | 1446 | 13.64 |1355cd| 1270 | 1500 | 17.18 | 14.960 ‘
Mean 17.52¢ | 18.67de | 20.01de | 18.75C | 1287c | 14.53c | 14.95c | 14.11C | 13.60¢ | 15.12ab 18.59a | 15.77A v
rmwmq 2161 | 2576 | 2448 | 23.95b | 1542 | 17.84 | 2043 | 17.89 | 1407 | 1640 | 2117 | 17213
Drainage water Sand
H_:w 1871 | 2091 | 2576 | 21.79¢ | 15.06 | 1829 | 17.90 | 17.08c | 11.40 14.11 | 1867 | 14.73b Q
Mean 20.16de | 23.33bc | 25.12b | 22.87B | 15.24c | 18.06b | 19.16b | 17.50B | 12.74c 1526ab | 19.92a | 15.97A “
Municipal 7.65 [ 2038 | 2843 | 3054 | 2645a | 1917 | 2051 | 32.17 | 20952 | 13.93 1462 | 19.01 a.dﬂ
wastewater
effluent 772 | 23.14 | 2887 | 2583 | 24.59a | 1701 | 1936 | 21.55 | 1931b | 12.01 16.11 | 1740 | 15.71 L
Mean 21.76ed | 28.65a | 28.19a | 26.90A | 18.09b | 19.94ab | 22.36a | 20.31A | 12.97c | 15.19b | I 8.20a | 1 m.aﬂ
Mean 19.83c | 23.55b | 24.44a 15.40b | 17.51a | 18.82.a 13.26c | 15.19b | 18.90a ‘

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.
* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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Table (39 )Effect of different water resources and soil moisture content on fresh weight (gm) of
Albizzia lebbeck seedlings grown in different two soil types during 1998- 1999 Season .

Leaves Stems Roots
Soil type
Water ° 40% 60% 80% | Mean | 40% 60% 80% | Mean | 40% 60% 80% Mean
resources SMC
Loamy | 1504 | 1795 | 18.95 | 18.04 3 52 3 3
e ; 95 ] 18.04c | 9.39 11.10 | 11.52 | 1067c | 1431 | 16.08 | 18.83 | 16.41b
Nile: water mww% 1566 | 1618 | 17.18 | 1634d| 9.79 11.08 | 11.17 | 10.68c | 1241 | 13.61 | 18.06 | 14.69¢
Mean 16.45d | 17.06cd | 18.07¢c | 17.19C| 9.59e | 11.09bc | 11.35bc | 10.68C | 13.36¢ | 14.84bc | 18.45a | 15.55B
rmwmq 1836 | 2027 | 21.17 | 1993b| 1045 | 11.69 | 11.80 | 11.31a | 15.01 | 17.91 | 19.44 | 17.45
Drainage water Sand
H:w 1694 | 21.05 | 1927 |19.05bc| 1037 | 1055 | 11.44 | 10.79b | 12.77 | 1434 | 16.19 | 15.43b
Mean 17.65d | 20.66c | 2022¢ | 19.51 B | 10.41de | 11.12a | 11.62a | 11.05B | 13.89bc | 16.13b | 17.82a | 16.00AB
Municipal 7.65 1955 | 2450 | 2698 | 23.64a| 1085 | 12.16 | 12.60 | 11.87a | 1450 | 18.80 | 19.01 | 17.44a
wastewater
- effluent
772 | 19.05 | 23.19 | 26.65 | 22.97a| 1059 | 11.80 | 12.02 | 11.47b | 13.11 | 15.18 | 16.10 | 14.80b
Mean 19.30cd | 23.85d | 26.76a | 2330 A | 10.72b | 11.98a | 12.31a | 11.67A | 13.80bc | 16.99a | 17.55a | 16.12A
Mean 17.80c | 20.68b | 21.68a 1024b | 11.40a | 11.76a 18.68c | 15.99b | 17.94a

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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between those irrigated with drainage and municipal wastewater
were not significant in fresh weight of roots. In the second
season, the results had the same trend for those obtained from the
first season in fresh weight of leaves and stems, while there are
no significant differences between those irrigated with drainage
and Nile water in fresh weight of roots.

As for the effect of soil types the seedlings planted in
loamy soil and irrigated with municipal wastewater recorded
significantly the highest fresh weight of leaves in comparison
with sandy soil. There were significant differences in fresh
weight of leaves between the two types of soils irrigated with
municipal and Nile water, on the other hand there were no
differences between the two types of soils irrigated with drainage
water .Stems and roots fresh weight of plants irrigated with
different water resources had significant effects due to soil type
with exception those irrigated with Nile water in fresh weight of
stems .

In the second season a similar trend was found to those
obtained from the first one, meanwhile there are no significant
differences between loamy and sandy soil when irrigated with

municipal wastewater in case of fresh weight of roots.

Also, It can be noticed from data of the same tables that
municipal and drainage water amended the traits of sandy soil
which resulted heavy fresh weight of leaves and stems more than
those produced from loamy soil and irrigated with Nile water as

shown in first and second season.

The former results were coincided in the same trend of
many investigators such as Mohamed, (1993) on lantana
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The results agreed with those obtained by Radwan, (1999)
on Fucalyptus incana who mentioned that 1:1 v/v mixture of
sandy: clay soil was good media for leaf area

Regarding the effect of soil moisture on leaf area the data
in Table (38)demonstrated that the leaf area significantly
increased at 60 and 80% soil moisture content compared with
those of 40%

The average values of leaf area were 115.18,131.10 and
140.32 ¢cm” under 40,60 and 80%, respectively in the first season
while they were 110.10,121.50 and 126.50 in the second one .

The herein obtained results were in accordance by those of
Myers and Landsperg (1998) on Eucalyptus maculata,
Shehata , (1992) on Eucalyptus camaldulensis, observed that
high soil moisture 60% of field capacity caused an increase in
leaf area compared to 40 %.

4.1.6.Fresh and dry weights in (g):
4.1.6.1 Fresh weight
The data existed in Tables (39,40) detected that fresh

weight as influenced by different water resources irrigation and

two types of soil under different moisture content

In soil the first season, the results indicated that the
municipal effluent produced the heavest fresh weight of leaves,
stems and roots (23.30,11.67 and 16.12 g.),respectively
compared with the other resources of irrigation water .The same
table shows also, that there were significant differences among
the three different water resources with exception the differences

RESULTS AND DISCUSSION

149



Table ( 38 )Effect of different water reso
Albizzia lebbeck seedlings grow

urces irrigation and soil moisture content on leaf area (cm?®) of
n in different two soil types during 1998-1999 and 1999-2000 seasons.

\ season

1998-1999

1999-2000
_! Soil type
Water resources e 40% “ 60% \ 80% “ Mean 40% \ 60% ‘ 80% ‘ Mean
rmwmq 107.40 \ 120.30 \ 147.80 h 12520b | 102.80 \ 108.80 \ 116.8 Too.aog
Nile water Sand
‘ Mmzv. 99.17 \ 121.10 \ 119.20 \:u._f 102.10 ‘ 106.10 \ 110.2 Tom.sn
h Mean 103.30bc | 120.70b | 133.50a % 119.20 C EN.SE\ 107.40 UL 113.50 b _ 107.80 C
. R!roe.é 121.40 \ 131.20 \ 173.40 | 132.00a | 116.40 ‘ 118.30 \ 133.10 ‘_B.Su
Drainage water soil
\ mwm% 116.80 \ 134.70 ‘ 136.80 | 129.40b | 1118 \ 118.90 \ 123.10 T:.oov
‘! Mean 119.10 b \ 132.90a | 140.10a | 130.70B | 114.10b \ 118.60 b N 128.10ab | 120.30 B
. Loamy [ 1006 \ 142.70 ‘ 14550 | 141.50a | 117.60 \ 140.40 149.30 \:m.mom
Municipal soil
t
WasEwaIEr Clihien mwao% 110.20 \ 136.10 ~ 149.20 \ 131.80b | 109.70 \ 136.20 ‘ 126.30 ‘ 124.10b
ﬁ Mean 123.15b ‘ 139.40ab | 147352 | 136.15AB | 113.60b \ 138.30 ab _S.womi 129.90 A
h Mean 115.18¢ | 131.10b ‘ 14032 a 110.10¢c | 121.50 b \ 126.50 a

S.M.C =Soil moisture content
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136.15 cm? compared to those irrigated with Nile water in this
case the seedlings were smallest in average value of 119.20 cm?
while the seedlings which are irrigated by drainage water
resulted the intermediate in average value of 130.70 cm?. The
differences between municipal wastewater effluent and drainage
water were insignificant.

In the second season the results have taken the same trend
approximately, since municipal waste water effluent induced
significantly the maximum leaf area of 129.90 cm? followed by
drainage water which gave the mean value of 120.30 cm? while
Nile water irrigation produced the minimum leaf area in average
value of 107.80 cm’. the difference among the three water
resources were significant .

The herein obtained results in harmony with Maurer ef al
(1995) on grapefruit trees and EL-Said,(1999) on citrus trees
found that using of sewage water was casing the increase of leaf
area .

As for two different types of soil the data in the same table
indicated that, in the first season, loamy soil induced
significantly the superior leaf area more than those of sandy soil
when seedlings were irrigated with either drainage or Nile water
. The differences between two different soils were significant .

In the second season the results tended to be a similar trend
as those obtained from the first one , but seedlings that were
irrigated with Nile water had no significant differences between
the two different soil. However the loamy soil was the best.
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loamy soil irrigated with municipal wastewater induced
significantly the highest leaves number/plant in average value of
8.00 and 6.44 in the first and second season respectively.

The obtained results of the second season have taken the
same trend and confirmed those of the first one.

It can be , also noticed from data of Table (37) that the
municipal wastewater amended the traits of sandy soil resulting
in leaves number more than those produced form sandy soil and
irrigated with Nile or drainage water as shown in first and
second seasons.

Regarding the effect of soil moisture content on leaves
number /plant as shown in Table (37).the results apparently
cleared that the decreasing of soil moisture 40% of field capacity
significantly declined the leaves number in both seascns .In the
first season the average values were 4.45, 6.61 and 7.33 under
40,60 and 80% of field capacity while they were 4.28,5.85 and
7.39 leaves /plant in the second season respectively.

The results were in the line with the results of Shehata,
(1992) on Cupressus sempervirens, who stated that number of
leaves was considerably less for seedlings treated with exceeding
levels of soil moisture stress .

4.1.5 Leaf area:

The data existed in Table (38) detected that leaf area as
influenced by different water resources irrigation and two types
of soils under different soil moisture content .

In the first season the irrigation with municipal wastewater
produced the largest significantly leaf area in average value of
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Table ( 37 )Effect of different water resources irrigation and soil moisture content on number of leaves of
Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Sotl type
Water resources - 40% 60% 80% Mean 40% 60% 80% Mean
rmwm< 4.33 733 8.00 6.55b 4.67 633 8.67 6.66 a
Nile water Sand :
8:« 3.67 4.67 6.00 4.78 ¢ 4.00 4.33 533 4.55¢
Mean 4.00 b 6.00 a 7.00 2 567C 434c 533b 7.00a 5.61C
. Loamy 4.33 8.67 8.33 7.11a 5.00 6.67 9.00 6.89 a
Drainage water soil
mm_% 4.67 483 5.80 5.10b 3.66 4.75 6.33 491 ¢
Mean 45b 6.5a 6.83 a 6.10 B 433c 571b 767a 590 B
. Loamy 5.67 8.67 9.67 8.00 a 433 7.00 8.00 6.44a
. Municipal soil .
ffluent
WASEWESE SLILEH mww% 4.00 6.00 6.67 5.56b 4.00 6.00 7.00 5.66 b
Mean 4.84b 733a 8.17a 6.78 A 417¢ 6.50a 750 a 6.05 A
Mean 4.45c 6.61b 733a 428 ¢ 585b 7392

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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pressure which consequently reduced cell enlargement and cell
elongation (Brouwer, 1963) and (Shehata, 1992).

4.1.4 Number of leaves:

As shown in Table (37) it is evident that the average
number of leaves increased significantly by irrigation seedlings
with municipal wastewater and drainage as compared with Nile
water. Seedlings irrigated with municipal wastewater effluent
possessed the highest number of leaves in average to 6.78
followed by those irrigated with drainage water 6.10 while the
lowest one 5.67 was observed in those irrigated with Nile water
in the first season, also the results of second season elucidated
that seedlings irrigated with municipal wastewater effluent
Produced the highest value of 6.05 followed by drainage water
which gave the mean value of 5.90 while those irrigated by Nile
water produced the lowest one in average value of 5.61. The
differences among the three used water resources were
significant .

These results were supported by Zekri and Koo , (1993)
on citrus trees, where both of them found that the municipal
wastewater increased canopies of trees more than the trees
irrigated with well water and EL-Said, (1999) found that trees of
citrus reticulata irrigated by reclaimed wastewater had the
largest canopies as compared with Nile water .

In this respect the effect of soil type on leaves
number/plant, it can be noticed from Table (37) that the
seedlings planted in loamy soil significantly surpassed in leaves
number more than those planted in sandy soil. This fact revealed

in the three water resources used in plants irrigation, moreover
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4.1.3 Root length

The data presented in Table (36) obviously cleared that the
irrigation with municipal wastewater effluent in the first season
produced significantly the longest root with an average value of
26.51 cm compared to those irrigated with drainage which gave
the shortest root with an average of 19.38 cm, whereas those
irrigated with Nile water resulted the intermediate in average
value of 24.34 cm. The differences between municipal and Nile
water were insignificant .In the second season the results
produced the same trend as those obtained from the first one
approximately, meanwhile municipal wastewater effluent
irrigation induced significantly the longest roots in average value
of 28.71 cm followed by Nile water which gave the mean value
of 25.52 ¢cm .while drainage water irrigation produced the
shortest roots in average value of 21.01 cm. The differences
between municipal wastewater effluent and Nile water were not
significant.

As for two different types of soil the data in the same table
indicated that , in the first season, the two different used soils
had pronounced effect on root length where the seedling grown
in loamy soil and irrigated with municipal wastewater produced
significantly the longest roots in average value of 30.15 cm
compared to those of sandy soil that gave average value of 22.87
cm.The plants irrigated with either Nile or drainage water have
taken the same trend since the mean values were 28.01,21.56 and
20.66, 17.20 cm under loamy and sandy soil respectively. The
differences between two used soils were significant when the
plants were irrigated with three different water resources.
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wastewater effluent. In the second season the results were
confirmed to those obtained from the first one where the highest
average of stem diameter was 0.38 cm correlated with seedlings
planted in loamy soil and irrigated with municipals wasts water ,
while the lowest one was 0.25 cm in accompanied to those
planted in sandy soil and irrigated with Nile water .The
differences were significant

The previous results were in the same line of these obtained
results by Singh and Sharma(1984) on populus ciliata, they
found that stem diameter was greatest in loamy soil, Radwan,
(1999) and Shehata ef al (2002) on Eucalyptus incana.. They
found that loamy soil increased stem diameter comparing with
sandy soil.

In this regard the effect of different soil moisture content
on stem diameter it can be concluded from Table(35)that the
levels of 40,60 or 80% of field capacity significantly effected on
stem diameter in which the averages were 0.25, 0.32 and 0.37
cm, respectively, in the first and second season nearly

The differences among the three levels of soil moisture

were significant in two seasons.

The results were in accordance with findings of Morales
(1981) on Arabic coffee who showed that the stem diameter
were higher in 80% and 90% of field capacity more than at 60%
or 70%, Shehata, (1992) on Eucalyptus camaldulensis cleared
that high soil moisture content (80%) of field capacity caused an
increased stem diameter compared to 40%.
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Table (35 )Effect of different water resources irrigation and soil moisture content on stem diameter (cm)
of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Soil type
Water resources e 40% 60% 80% Mean 40% 60% 80% Mean
Loamy 0.23 0.31 034 0.29 ¢ 0.22 0.34 0.35 0.30 ¢
’ soil
Nile water Sand
ww:« 0.19 0.27 0.35 027¢ 0.21 0.25 0.29 0.25d
Mean 02le 029cd | 035ab | 029C 022f | 030de | 0.32de 0.28C
nmmﬂw 0.27 0.35 0.38 033b 0.25 0.37 0.42 0.35b
Dritiags water mwmn_q 0.27 0.29 035 020¢ 0.24 0.28 031 028 ¢
Mean 027d 0.32 be 0.37a 031B 025f | 033cd | 036bc | 031B
. Loamy 0.29 0.39 0.39 035a 0.30 0.39 0.46 0.38a
Municipal soil
WastewaS S mwwm« 027 0.30 0.38 0.31b 0.27 0.36 0.38 0.33b
Mean 0.28d 0342 0.382a 0.35 A 029 e 0.37b 0422 0.36 A
Mean 0.25¢ 0.32b 037a 0.25¢ 0.33b 0.37a

S.M.C =Soil moisture content

* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.

* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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The results agreed with those obtained by Rokaia, (1990)
on Ficus carica, Burman et al.(1991) on Azadirachta indica and
Shehata , (1992)on cupressus sempervirens where they cleared
that high soil moisture 80%. of field capacity caused an
increased seedling height comparing with 40%.

4.1.2. Stem diameter

Data presented in Table (35) showed that in the first season
the irrigation with municipal wastewater effluent gave
significantly the thickest stems in average value of 0.35 cm
compared to those irrigated with Nile water where , the stem
diameter was 0.29 ¢cm , whereas drainage water resulted in the
intermediate in average value of 0.31 cm. The differences among
the three water resources were significant .

In the second season the results have been taken the same
trend approximately. The thickest stems in average value of 0.36
cm due to municipal wastewater followed by drainage water
which gave the mean value of 0.31 cm while Nile water
irrigation produced the thinnest stem in average value of 0.28,
also the differences among water resources were significant.

The former results were similarly to those reported by
Hopmanes et al.(1990) on Eucalyptus grandis and E . saligna
and Hassan et al .(1997)on Acacia saligna seedlings irrigated
with sewage water where they found that stem diameter

increased compared with control.

Concerning the effect of two difterent used soils indicated
that loamy soil induced in the first season significantly the
thickest stem diameter more than those of sandy soil when
seedlings were irrigated with Nile , drainage or municipal
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All of those researchers confirmed that the using of municipal
wastewater effluent and drainage water caused the increase of
seedling height.

Regarding the effects of two different types of soil, the data
in the same table and Fig.(9,10) indicated that loamy soil
induced significantly the superior seedling more than those of
sandy soil when seedlings were irrigated  with municipal,
drainage and Nile water. Generally the loamy soil was the best.

In the second season the results tended to a similar trend as
those obtained from the first season .

The results were in harmony with findings of Mohamed,
(1993)on Adhatoda Vasica, .He reported that the mixture of 1:1
had an effect on increasing plant height, Radwan, (1999),0on
Eucalyptus incana,and Shehata, (2002) on Eucalyptus sp. They
mentioned that 1:1 v/v mixture of sandy: clay loam soil was
good media for the seedling height.

As for the effects of soil moisture on seedling height the
data in Table(34) and Fig.(9,10) demonstrated that the seedling
height significantly increased at 60 or 80% soil moisture content
compared with those of 40%.

The average value of seedling height were 26.17,21.95 and
16.60 cm under 80,60 and 40% soil moisture content
respectively, in the first season while they were 30.61,26.44 and
19.83 c¢m in the second one.

The reduction in height growth was 36.57 and under 40%

and soil moisture content compared to 80% soil moisture in the
first season ,while it was 35.22 in the second one.
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Photo (4) Effect of different water resources on seed ling height of

Albizzi(f lebbeck planted in loamy soil and irrigated at
level of 80 % soil moisture content .

Al - Nile water

A2 = Draimage waler

A3 = Municipal waste waler.
B1 = Loamy soil.

32 = Sandy soil

Cl =440 %0 of hield capacity
C2 = 60 % of ficld capacity
'3 - 80 % ol hield capacity

Photo(5) Effect of different water resources on seedling height of
Albizzia labback planted in sandy soil and irrigated at
level of 80% soil moisture content.
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height (cm)
height (cm)

Nile water drainage water municipal wastewater drainage water municipal wastewater

Loamy soil Sandy soil

Fig(9) Effect of different water resources irrigation and soil moisture content on seedling height(cm) of
Albizzia a lebbeck seedlings grown in loamy and sandy soil during 1998-1999 season.
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Fig(10) Effect of different water resources irrigation and soil moisture content on seedling height(cm) of
Albizzia lebbeck seedlings grown in loamy and sandy soil during 1999-2000 season .
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Table (34 )Effect of different water resources irrigation and soil moisture content on seedling height (cm)
of Albizzia lebbeck seedlings grown in different two soil types during 1998-1999 and 1999-2000 seasons.

season 1998-1999 1999-2000
Soil type
Water resources e 40% 60% 80% Mean 40% 60% 80% Mean
H.MM? 15.33 20.33 23.67 19.78 b 18.33 26.33 31.67 25.44 b
Nile water Sand .
H:« 13.67 15.01 19.33 16.00 ¢ i7.33 23.00 26.00 2.11¢c
Mean 14.50 ¢ 17676 | 21.50ab | 17.89C | 17.83e | 24.67cd | 28.83b | 23.78C
Drainage water rwwﬂw 1867 24.67 2900 | 2345a | 2067 27.00 3267 | 26.78b
mwwmw 15.67 21.00 24.67 20.45b 18.00 24.67 26.33 23.00 ¢
Mean 16.17¢ 22.84 26.84b | 2195B | 1933¢ | 2583c | 29.50b | 25.00B
Municipal rmwﬂw 18.67 28.00 32.00 2622a | 2233 29.33 3567 | 29.11a
wastewater m Q
effluent H:w 16.00 22.67 28.33 2233 b 22.33 28.33 31.33 2733 b
Mean 1734c¢ | 2533a | 3017a | 2428A | 22.33d | 28.83b 33.50 | 2822A
Mean 1660c | 21.95b | 26.17a 1983¢c | 2644b | 306la

S.M.C =Soil moisture content
* Mean values in the same column within soil type followed by the same small litters are not significant at level of 5% probability.

* Mean values in the same column within water resources followed by the same capital litters are not significant at level of 5% probability.
* Mean values of different soil moisture content in the same raw followed by the same small litters are not significant at level of 5% probability.
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Second Experiment

4-_Effect of different water resources irrigation, two types of

soils and different soil moisture content on Albizzia lebbeck

seedlings:
4-1- Vegetative growth:

4-1-1 Seedling height:

The data presented in Table (34) and Fig.(9,10) show the
effect of different water resources irrigation on seedling height

during two seasons.

In this respect the highest significant values of such data
were obtained from Albizzia lebbeck seedlings irrigated with
municipal wastewater effluent (24.28 cm)followed by those
irrigated with drainage water (21.95 cm).On the other hand the
lowest increasing value was obtained from seedlings irrigated
with Nile water (17.89 cm) in the first season. while seedling
height declined, from (28.22 cm)when the seedlings irrigated
with municipal wastewater to (25.00 ¢m) in seedlings treated
with drainage water whereas by plants irrigated with Nile water
gave the shortest length (23.78 cm) in the second season .

The height growth increment in 35.72% and 22.70% in the
seedlings irrigated with municipal wastewater effluent and
drainage water over to those irrigated with Nile water in the first
season, while these increases were 18.70% and 5.13% in the
second season, respectively .

The herein obtained results were compared by those of
Zekri and Koo (1993) on citrus tree, Hassan et al.(1997) on
Acacia saligna and Leucaena Leucaeng and EL-Said,(1999).
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The results were emphasized for that obtained in the second
season regardless the effect of different water resources and soil
types

These results were in harmony with those obtained by
EL-Nashar, (1985) on Navel orange, EL-Ashry ef al (1998)on
strelitzia plants all of them reported that uptake of the nutrent
element and some heavy metals i.e Cu ,Cd, Ni, Co and pb

increased with increasing soil moisture content.

4.4.6.3 Copper and cobalt :

As for copper (cu) and cobalt (Co) content it tissues of
plants i.e roots, stems and laves were found as traces specially in

the roots accompanied with municipal wastewater irrigation .
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respectively, it is evident the ability of the trees as a filtrates to
lead ion from soil irrigated with municipal wastewater at least
under these study .

The herein obtained results were confirmed by those of
Abd EL-Sabour, et al. (1995) on lemon and Mandarin trees
Hassan et al. 1997),on leucaena leucocephala  and
EL-Said, (1999) on citurs trees. All of them stated that ,the
concentrations of Zn, Mn, Fe and pb tended to increase in shoots

b

and leaves by using sewage water irrigation compared with Nile
water.

Regarding the effect of two types of soil it can be noticed
from Table (30,31)that leadoff leaves ,stems and roots increased
in loamy soil more than sandy soil in the seedling irrigated with
Nile ,drainage and municipal wastewater in the first and second
season although the increment of pb in loamy and sandy soil
there is no problems were observed on seedlings during the
study, Abd EL-Naim and EL-Awady(1989)on citrus trees.
studied the effect of irrigation with sewage water during the
three years of study on heavy metals content in sandy soil and
plants .They found that, the concentration of elements (Zn, Cu
Mn, Cd Ni ,Fe and pb) in sandy soil and plants ,were not toxic
;N0 nutritive or morphological problems were observed on the
plants during the study .

As for the effect of different soil moisture content it can
be concluded from Tables(32,33) that the values of lead (pb) of
leaves, stems and roots content were the highest in the seedlings
irrigated at levels of 80% soil moisture content followed by that
of 60% while 40% soil moisture content resulted in the least one
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and slightly transported to the shoots of seedlings that irrigated
with drainage or municipal wastewater.

In this respect, the two soil types affected the content of
Fe in leaves ,stems and roots where seedlings planted in loamy
soil performed the high level of Fe more than sandy soil, this fact
reveled with the three different water resources.

As for the effect of different soil moisture content, it can
be noticed from Tables (32,33)that in the first season, the values
of Fe"" leaves stems and roots content were the highest in
seedlings irrigated at level of 80% soil moisture followed by that
of 60% while 40% resulted in the least one .In the second season
the results have taken the same line of those obtained from first
one.

Regarding the ion of lead (pb),data presented in the same
Tables (32,33)showed that in the first season, lead(pp) in leaves
increased in the seedlings irrigated with municipal or drainage
water more than that of Nile water where the mean values were
8.25,7.26 and 6.59 in the seedlings irrigated with municipal
wastewater ,drainage water and Nile water respectively .

The values different in second season, in they were 7.39.
9.11 and 11.00 ppm in the seedlings irrigated with Nile ,drainage

and municipal wastewater consequently.

Results of pb in stems and roots content were in parallel
to those obtained from leaves pb content in both season.

From a forementioned results ,it can be observed that the
values of roots pb content were the highest values of pb followed
by stems while the leaves pb content recorded the lowest one in

seedlings irrigated by municipal ,drainage or Nile water
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Fig( 7 ) Effect of different water resources irrigation on Iron(ppm) content in plant organs of Cupressus
sempervirens seedlings during 1998-1999 and 1999-2000 seasons.
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Fig( 8 ) Effect of different water resources irrigation on Lead (ppm) content in plant organs of Cupressus
sempervirens seedlings during 1998-1999 and 1999-2000 seasons.
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Table (33) Effect of different t water resources irrigation and soil moisture content on Iron and Lead content {ppm)
in plant portions of Cupressus Sempervirens seedlings grown in two soil types during 1999-2000 season
Fe Pb
Leaves Stems Roots Leaves Stems Roots
ﬁu“”na 40% | 60% | 80% 40% | 60% | 80% 0% To.\. 80% 40% Tﬂ. 80% | mean [40% | 60% | 80% 40% | 60% | 80% * mean
p
il rou....“w Tuc % 1483 | 88 N 109 ‘ 115 | 104 Ta T 745 [10.11 {1038 [10.76 (10.42 |12.18 |13.01 _as ___Z«.
e
water Sand
“.:« _ “ __Nu 100 \:m ‘_ﬁ TG _ ‘ Tmm. 7.00 T.G 7.80 _Eu 10.00 Tcz Tra —S.; 11.05 T_: T:m 1132
mean _ ‘ _amq 94 TGL 121 ‘_oe.m 187.5 __Sm Temm Te@ 7.00 Tb T,mm _Eo 10.06 Tﬁm “5& Tﬁo 11.62 TNS _z.& \5.8
ﬁr“u& 209 \ 225 ‘ TSL 123 ‘ 130 ﬁ 151 Tuﬁ 230 ‘ ‘ _ 911 19.71 19.93 985 [11.12 [11.27 ‘:.& T.Ne 13.17 \G.S Tu.: Tuc
Drainage
water ‘ m“_”_: 170 Td _ ‘ 120 Tt Tmc T.:u _ ‘ T_mq 8.15 (840 |937 [8.64 |11.01 T_.: TZL:.& :._L:ua\:um \:uu
mean 189.5 ‘ 201 _ TN_N 121.5 Tu_.m Tmo.m T.ﬁu 2185 \ ﬁ 251.5 Tu.ﬁ 8.63 T.? T.& T.: 11.07 \:uc T_% \:.Ne 12.66 ‘: 98 \a 15 _:.8
Municipal _.._.“u; 141 TS \ TMS 100 _:N TS T:Z \ ‘ \ :.:TT: 11.47 [13.09 TP&TZ_ \_.ﬁm 13.80 _ Tfs T...E
wastewate
r eMuent m“....h« 119 T.: * Tum 105 ‘_: T: T: T ‘ T& 10.17 Toh 10.91 [10.53 :ueTN.S TNS TN% :8\ _:8 ﬁa.ﬁ.
mean 130 Tﬁ T&h _z? 102.5 ‘:...m Ta.m To.w 187.5 ‘ * T:.w 10.67 _5.3 TS T_.S 12.80 \a 03 Tﬁ T.S 1335 T.ﬁ_ Tﬁm T.ﬁ_
Mean ‘ 147 _;N.q ‘_Ba _ 106 Tz.m h 129 _ 197.8 Tcﬁ Tu.q * 8.77 T.; T.S \ 1131 ‘:,3 T:: \ 12.54 Tta Ttu ‘

S.M.C = Soil moisture content
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Table (32) Effect of different water resources irri
in plant portions of Cupressus sempe,

gation and soil moisture content on Iron and Lead content (ppm)
rvirens seedlings grown in two soil types during 1998-1999 season

127

Fe Pb
Leaves Stems Roots Leaves Stems Roots
w Soil type
ater 40% | 60% | 80% |mean 60% | 80% 60% | 80% |mean | 40% | 60% | 80% |mean | 40% | 60% | 30% mean | 40% | 60% | 30%
resources
S.M.C
ro“”_% 115 | 127 130 | 124 100 | 117 | 133 [116.6 | 180 | 193 195 (1893 16.16 |6.88 |7.14 6.73 |8.15 (8.70 [8.75 |8.53 [9.12 9.67 [10.11 | 9.63
Nile water
Sandy soil | 100 | 109 119 [109.3 | 90 112 117 1063 [ 170 | 175 | 175 (1733 6.01 [6.41 |6.93 |6.45 |7.11 740 (7.71 |7.41 |9.08 [9.15 |9.83 935
mean 107.5 | 118 [124.5 [116.6 | 95 1145 | 125 T:.m 175 184 185 Tm_b 6.09 |6.65 |7.04 [6.59 |7.63 8.05 [ 823 [7.97 |9.10 |9.41 |9.97 42
ﬁ Loamy soil | 203 | 153 | 250 [229.3 | 130 155 | 160 T.&b 250 | 270 (275 ‘Nmm 7.15 | 7.70 |7.83 |7.56 |9.15 9.17 |9.73 [9.35 [9.83 [10.11 |10.52 10.2
Drainage
water Sandy soil 190 | 208 | 215 (2043 | 105 | 130 153 Tnou 195 | 200 | 210 |201.7 |6.82 |6.91 7.14 1696 |7.40 |8.03 [8.17 |7.87 8.66 |7.70 |8.21 | 8.19
mean 196.5 |221.5 232.2 [216.8 [117.5 |142.5 156.5 Tum.w 222.5 | 235 (2425 (233.4 |6.99 | 731 7.49 |7.26 |8.28 (8.60 [8.95 |8.61 9.25 891 |937 | 9.17
Hnicioni ﬁ_..e-:._w.uo: 121 133 144 [132.7 | 110 120 | 128 (1193 | 185 | 190 | 210 195 18.10 |8.63 |8.91 [8.55 9.19 [9.63 |9.90 |9.57 [11.13 1135 11.60 |1136
Municipa
wastewater
eMuent Sandy soil | 117 | 115 123 (1183|100 | 110 | 125 [111.7 177 | 181 183 180 17.83 |7.94 |8.08 |7.95 7.85 [8.12 | 830 |8.09 [10.61 [11.00 (1122 10.9
mean 119 | 124 (1335 (1255 | 105 | 115 126.5 [115.5 | 181 185 |196.5 [187.5 1 7.97 |8.29 850 1825 [8.52 (888 [9.10 |8.83 10.87 |11.18 [11.41 | 11.6
Mean 141 |154.5 |163.5 1058 | 124 | 136 192.8 (201.1 | 208 7.02 [7.42 |7.68 8.14 [8.51 (8.76 9.74 [9.83 [10.75

S.M.C = Soil moisture content
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The values of Mn in whole plant have taken the same
trend as those obtained from the values of Zn in both season.

These obtained results were in parallel with those
obtained by EL-Nashar,(1985)on Navel orange trees who found
that Mn and Zn tended to accumulate with different degrees in
leaves of orange with the prolonged sewage water utilization,
and EL-Ashry et al.(1998)on stirilitzia plants , reported that
uptake of the nutrient elements increased with increasing soil

moisture content .
4.4.6.2. Iron and leade :

The data presented in Tables ( 32,33) and Fig.(7,8)
obviously cleared that in the first season ,Iron (Fe) in leaves

severely exceeded in the seedlings irrigated with drainage water
more than that of municipal or Nile water .The mean values of
Fe were 216.80,12.5 and 116.70 ppm in the seedlings irrigated
with drainage ,municipal and Nile water respectively .In the
second season, the results declared the same line approximately
.meanwhile the values of leaves Fe'" content were different
where they were 221.2,146.40 and 135.70 ppm in the seedlings
irrigated with drainage ,municipal or Nile water consequently .

Results of Iron (Fe) in stems and roots content have taken
the similar trend as those obtained from leaves, Fe content in
both seasons.

Also ,it can be observed that the roots , Fe content had an
excessive values followed by leaves then the stems gave the
minimum values in the seedlings irrigated with different water

: : ++ .
resources ,meaning the iron of Fe' was concentrated in roots
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The previous results were in harmony with the findings of
EL-Gazzar,(1996) on cotton ,Hassan et al. (1997) on Acacia
saligina and Selem et al. (2000) on citrus trees. All of them
stated that using sewage water effluent caused the increase of
micro elements viz, Fe, Ma, Zn and Pb in plants compared to
Nile water .

Regarding the effect of two kind of soils it can be
observed from Tables (28,29) that Zinc and manganese leaves,
stems and roots content increased in loamy soil more than sandy
soil in seedlings irrigated with different water resources.

It is worthily noticeable that the seedlings cultivated in
sandy soil and irrigated with municipal waste water resulted an
increases in the content of both Zn and Mn in leaves ,stems and
roots more than those planted in loamy soil but irrigated with
Nile water ,this fact exhibited that using municipal wastewater in
irrigation ameliorated the properties and increased some
microelements i.e Zn and Mn in sandy soil in both seasons.

As for the effect of soil moisture content on leaves, stems
and roots Zinc and Mnganese content ,the results pointed that Zn
and Mn in all plant portions increased as a result to excessive
soil moisture content in both seasons. In the first season the
highest values of Zinc in leaves ,stems and roots were
18.36,37.12 and 32.17 ppm at 80% soil moisture content while
the lowest values were 13.82,28.25 and 24.08 at 40% while the
level of 60% soil moisture induced the intermediate
(16.77,36.31 and 29.16 ppm)in leaves ,stems and roots
regardless the effect of different water resources and soil types .
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In the second season , the results have taken the same
trend, meanwhile the values of Zn and Mn were different they
were 13.71,15.32 and 15.98 ppm for Zn and 53.62,57.44 and
59.72 for Mn in the seedlings irrigated with Nile ,drainage and
municipal wastewater , respectively

Regarding Zn and Mn ppm content in stems of seedlings
increased markedly with irrigation with municipal wastewater
since the value attained the maximum 38.45 ppm for Zn and
60.71 ppm for Mn while that irrigated with drainage water
recorded the medium values of 34.52 and 49.37 ppm for Zn and
Mn, respectively .Then the stem of seedlings irrigated with Nile
water had the last value of 28.71 ppm for Zn and 42.22 for Mn in
the first season. The values of second season were 29.95 ,34.61
and 36.81 ppm for Zn 59.43,68.30 and 71.32 ppm for Mn in the
seedlings irrigated with Nile, drainage and municipal wastewater

consequently .

Results of Zn and Mn in roots content tended to take the
same line of those results obtained from Zn and Mn content in
stems in both seasons nearly .

From the former results it can be noticed that the stems
Zn content have the maximum values followed by the roots then
the leaves recorded the minimum values in the seedlings
irrigated with the three water resources ,it is evident that Zn
content concentrated much more in the stems than leaves and
roots while conversely roots Mn content had the maximum
values and leaves had the minimum values whereas the stems
were induced the intermediate in the seedlings irrigated with
Nile ,drainage or municipal water .
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Table (56 ) Effect of different water resources irrigation and soil moisture content on Calcium and Sodium (% of dry
grown in two soil types during 1999-2000 season .

weight) in plant portions of Albizzia lebbeck seedlings

Ca Na
Leaves Stems Roots Leaves Stems Roots
W Soil type
ket 40% |60% |80% |mean |40% |60% |80% |mean [40% [60% [80% |mean [40% [60% [80% |mean |40% |60% 80% |mean [40% [60% |80% | mean
resources SM.C
romwﬂw 038 10.76 |0.87 |0.67 |0.30 [0.32 |0.55 [0.39 {0.66 (0.59 |0.52 [0.59 {0.16 |0.20 |0.20 [0.19 |0.13 |0.16 |0.15 |0.14 0.26 |0.21 {0.25 | 0.24
Nile water
Sandy soil |0.41 |0.69 [0.58 [0.56 [0.28 [0.31 [0.36 (031 [0.58 |0.54 |0.46 |0.53 {0.15 |0.17 [0.18 |0.16 |0.13 |0.12 |0.12 0.12 {0.25 {0.22 |0.22 | 0.23
mean 0.40 10.73 10.73 0.62 10.29 |0.32 |0.46 (035 [0.62 [0.57 |0.49 [0.56 |0.16 |0.19 {0.19 [0.17 |0.13 [0.14 |0.14 |0.13 |0.26 0.22 {0.24 | 0.24
Drainage Loamy soil {0.57 |0.73 [0.97 |0.75 [0.35 [0.46 |0.57 [0.46 [1.00 [0.59 |0.46 |0.68 [0.24 |0.28 [0.34 |0.28 0.19 |0.15 |0.16 [0.16 |0.24 [0.23 [0.29 | 0.25
water
Sandy soil |0.50 |0.96 |0.86 |0.68 [0.30 |0.42 |0.51 |0.41 |0.93 [0.54 [0.41 [0.62 J0.19 [0.20 |0.22 [0.20 |0.12 |0.14 [0.13 |0.14 |0.28 0.26 [0.23 | 0.26
mean 0.54 10.71 [0.92 [0.72 10.33 |0.44 |0.54 [0.43 [0.97 |0.57 |0.44 |0.65 |0.22 |0.24 [0.28 |0.24 [0.16 [0.15 |0.15 |0.15 |0.26 |0.25 | 0.26 0.25
Loamy soil |0.45 {0.79 |0.93 |0.72 [0.39 |0.38 [0.37 |0.38 |1.01 |0.81 [0.70 |0.84 |0.14 [0.15 [0.28 [0.19 [0.13 {0.14 [0.27 |0.18 |0.27 0.28 10.24 | 0.26
énnihnnﬂ
effluent Sandy soil | 0.44 |0.74 |0.85 |0.69 [0.37 |0.35 |0.35 |0.35 |0.97 [0.80 |0.54 [0.77 |0.20 |0.14 |0.16 [0.17 |0.10 [0.14 |0.11 |0.11 |0.26 0.27 [0.23 | 0.25
mean 0.45 10.77 |0.90 (0.71 {038 [0.37 [0.36 [0.37 |0.99 |0.81 |0.62 |0.81 J0.17 [0.15 [0.22 |0.18 |0.12 |0.14 |0.19 |0.14 {027 |0.28 |0.24 0.26
Mean 0.46 [0.73 |0.85 0.33 [0.37 |0.45 0.86 |0.65 |0.52 0.18 {0.19 (0.23 0.14 |0.14 [0.16 0.26 [0.25 [0.24

S.M.C = Soil moisture content
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while 40% soil moisture content resulted in the least one.
Conversely, roots Ca and Na percentage had the adverse effect in
both seasons.

These results were in agreement with the findings of
Farahat, (1990) on Myoporum, who found that long irrigation
intervals decreased N, Na and Ca in the leaves and branches but

increased them in roots .

4.4.6_Some micro and heavy metals(ppm) in leaves , stems

and roots :
4.4.6.1 Zinc and Manganes :

The data present in Table(57, 58) and Fig.(15,16)shows
the effect of different water resources and soil moisture content
on Zinc (Zn)and Manganese (Mn) in plant portions of Albizzia
lebbeck seedlings grown in two soil types .

In the first season, the results indicated that leaves (Zn) and
(Mn) content increased in seedlings irrigated with municipal or
drainage water more than that of Nile water, the values of Zn
ppm obtained from drainage water more similar to those of
municipal wastewater nearly in which the mean values were
22.84 and 19.90 ppm while the mean value was 1632 ppm in
leaves of seedlings irrigated with Nile water, whereas the mean
value of Mn were 71.98,66.48 and 58.91 ppm in seedlings
irrigated with municipal ,drainage and Nile water, respectively.

In the second season, the results have taken the same trend
;meanwhile the values of Zn and Mn were different they were
29.58,24.84 and 20.72 ppm for Zn and 80.55,74.28 and 62.11 for
Mn in the seedlings irrigated with municipal, drainage and Nile
water consequently.
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Table ( 57 ) Effect of different water resources irrigation and soil moisture content on Zinc and Manganese(ppm)
in plant portions of Albizzia lebbeck seedlings grown in two soil types during 1998-1999 season .

Zn Mn
Leaves Stems Roots Leaves Stems Roots
W Soil type
aler 0% | 60% |80% |mean |40% |60% [80% [mean |40% [60% |80% [mean |40% |60% |80% |mean |40% |60% [80% |mean |40% |60% |80% |mean
resources m.(—n
Nile rowmw 15.10 |17.80 [20.01 [17.64 1630 [14.15 [1733 |15.93 |18.03 |24.70 |27.19 [23.21 [56.70 |61.72 [6330 |60.57 [45.43 [47.39 [43.46 |45.40 [113.2 |113.1 (8521 |103.8
1
water mﬂm< 13.10 115.17 [16.77 |15.01 {11.60 [1331 [15.45 [13.45 |17.01 |20.61 [21.18 [19.60 |50.89 [60.13 [60.73 |5725 [4531 [42.47 |41.93 (4324 [111.2 [138.1 |120.4 [1232
mean 1410 116,49 [1839 |1632 [13.95 |13.73 1633 |14.69 |17.52 |22.66 [24.19 |21.45 |53.80 [60.93 [62.02 [58.91 [45.33 |44.93 |42.70 |4432 [112.2 [125.6 |102.8 |113.5
- rHﬂ« 18.60 123.73 |23.92 [22.08 |20.44 [23.40 |25.14 [22.99 |20.00 |26.07 |31.03 |25.70 [61.76 |6833 |76.17 |68.74 | 4.51 |46.70 |63.27 |50.16 [145.7 |138.6 | 62 |140.2
o
WAET | S ndy soil [15.11 |18.18 [19.87 [17.72 [16.12 |21.55 [22.44 [20.04 [21.93 2317 [27.13 |22.41 [56.15 [67.41 [69.12 6423 [35.77 |40.93 |50.70 |42.47 |101.1 |183.1 |160.1 |148.1
e 16.36 12096 |21.90 [19.90 [18.28 |22.48 [23.79 |21.51 |18.47 |24.62 [29.08 |24.06 [58.93 {67.87 |72.64 |66.48 [38.14 [43.82 [46.99 4631 [123.2 [160.9 [148.1 |144.1
Municipal _.Moﬁq 2330 |26.17 |31.58 |27.02 |23.13 |26.53 |31.60 |27.09 |27.00 [28.00 |23.00 [2933 |61.70 |78.50 |85.46 |7522 [50.00 [5831 |48.43 |52.22 [151.4 [1683 [138.2 |152.6
effluent mwu% 16.15 |16.70 |23.12 |18.66 [20.61 |24.01 |26.23 |23.62 |14.81 |25.81 [25.82 |25.48 [58.44 |71.60 |76.18 |68.74 [46.70 {5035 |45.18 |47.41 [135.2 |178.1 [100.2 |137.8
mean 19.72 |23.14 |2735 |22.84 [21.87 |25.27 |28.92 |2535 |25.91 |26.91 |29.41 |27.41 |60.07 |75.05 |80.82 |71.98 |48.35 |54.33 |46.76 49.82 [143.3 [173.0 |119.2 |1452
Mean 16.89 [19.63 |22.55 18.03 [20.49 [23.03 20.63 |24.73 |27.56 57.60 |67.95 |71.82 43.94 |47.70 |48.82 1262 |153.2 |123.4

S.M.C = Soil moisture content
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Table (58 ) Effect of different water resources irrigation and soil moisture content on Zink and Manganese(ppm)
in plant portions of Albizzia lebbeck seedlings grown in two soil types during 1999-2000 season .
Zn Mn
Leaves Stems Roots Leaves Stems Roots
W. Soil type
aer 40% |60% (80% |mean |40% |60% |80% |mean |40% 60% |80% |mean [40% |60% |80% |mean [40% |60% 80% |mean |40% |60% [80% |mean
resources SM.C
il Loamy 12001 [24.10 |25.13 |23.08 [1832 [19.17 2035 | 1928 |22.08 |25.23 33.17 |26.31 [60.17 (66.61 |71.60 (66.13 |35.00 (2833 |35.93 [33.09 [100.0 |122.1 |97.70 | 1066
iie
water San [1517 [18.70 |21.18 |1835 |13.62 [1533 [17.47 [15.47 |18.01 |20.70 2433 |21.05 [S3.14 |58.27 |62.86 |S8.10 [26.92 [38.18 [41.60 [35.57 [86.85 |117.8 |66.31 |90.50
mean [7.59 2140 |23.16 |20.72 [15.97 |17.25 [18391 |17.38 [20.08 22.96 |28.75 |23.93 [56.67 |62.44 [67.23 |62.11 [30.96 |33.26 |38.77 3433 |93.43 119.1 (82.28 |98.55
PMQN”Q 19.63 |30.16 [36.03 |28.61 [21.45 (24.44 (27.18 24.36 [30.70 |22.33 (24.77 (25.93 |68.92 |75.45 84.29 (7622 [41.15 (5330 [48.71 |47.72 135.0 |157.1 |118.4 164
Drainage
water Sandy soil [17.40 (21.66 |24.19 |21.08 [15.11 [20.70 22.63 |19.48 [25.15 [24.70 (25.43 (25.09 |64.27 7552 {7724 |72.34 {3330 (38.90 [43.14 | 38.4 115.8 |145.6 [97.10 [119.5
mean 18.92 125.91 (30.11 |24.84 [1828 [22.53 |24.91 21.92 (27.93 |23.52 [25.10 (25.51 |66.60 |75.49 80.77 |74.28 |37.23 |46.10 |45.93 |43.08 125.4 |151.4 [107.7 |128.2
|
Municipal | 0™ 12463 [34.19 [41.90 [33.41 |26.15 |29.18 |32.53 |29.29 |23.30 30.08 34.09 129.16 170.71 |87.62 (94.58 (8430 |40.60 |50.43 |55.61 |48.43 |146.7 |1483 |170.0 |155.0
wastewater
efuent | S 1260 |25.19 [29.48 2576 |15.12 {1924 |23.40 |1925 |23.36 24.90 128.15 24.80 166.56 |79.72 (84.20 (76.81 |38.60 |43.51 |56.72 |46.28 |1382 |155.0 |165.9 |152.8
mean 362 |29.69 3544 129.58 120.64 2421 27.97 |2427 [22.33 (27.49 (3112 |26.98 |68.61 [83.67 8939 [80.55 |39.61 |96.97 |55.94 |47.51 lnezs 1516 [167.6 |153.9
Mean 19.91 [25.067 (29.57 1830 (2134 (23.93 23.44 (24.66 (2832 63.96 |73.87 |79.13 35.93 |42.11 [46.88 120.4 {1410 [119.2

S.M.C = Soil moisture content
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In this respect Zn and Mn ppm content in stems and roots
of seedlings exceeded with irrigation by municipal wastewater
while that irrigated by drainage water recorded the medium
values then the seedlings irrigated with Nile water had the last
values in both seasons.

From the former results it can be noticed that the roots Zn
and Mn content more than leaves or stems in the seedlings
values of irrigated with three water resources in the first season
but in the second season conversely leaves Zn content had the
maximum value and stems had the minimum values whereas the
roots were induced the intermediate in the seedlings irrigated
with municipal wastewater .

The previous results were in harmony with the findings of
EL-Gazzar ,(1996) on cotton, Hassan et al. 1997) on Acacia
saligina and Selem et al.(2000)on citrus trees. All of them stated
that, using sewage water effluent caused the increase of micro
elements viz Fe, Mn ,Zn and pb in plants compared to Nile
water.

Regarding the effect of two used soil it can be observed
from Tables ( 57 , 58 ) that Zn and Mn leaves ,stems and roots
increased in loamy soil more than sandy soil in seedlings
irrigated with different water resources |

It is worthily noticeable that the seedlings cultivated in
sandy soil and irrigated with municipal wastewater resulted an
increases in the content of both Zn and Mn in leaves, stems and
roots more than those planted in loamy soil but irrigated with
Nile water ,this fact exhibited that using municipal wastewater in
irrigation changed the properties and increased some micro
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elements i.e Mn, Zn in sandy soil in the first season. In the
second season the results recorded a similar to those obtained
from first one approximately.

The obtained results were in parallel with those obtained by
Abd EL-Aal et al .(1991) and Abu—Seeda ef al (1992).All of
them reported that, using of sewage water irrigation in sandy soil
increased micronutrients (Zn, Mn, Fe and Cu) compared to fresh
water .

As for the effect of soil moisture content on leaves ,stems
and roots Zn content, the results pointed that Zn in all plant
portions increased as a result to excessive soil moisture content
in both seasons. In the first season the highest value of Zn in
leaves ,stems and roots were 22.55,23.03 and 27.56 ppm at 80%
soil moisture content while the lowest values were 16.89,18.03
and 20.63 ppm at 40% then the level of 60% soil moisture
content was the intermediate (19.63,20.49 and 24.73 ppm)
regardless the effect of different water resources and soil types.

Leaves, stems Mn content have taken the same trend of
those obtained from the values of Zn in the first and second
seasons, but the highest values of Mn in roots were 153.20 and
141.00 ppm at 60% soil moisture while the lowest values were
123.40 and 119.20 ppm at 80% in both season respectively.

The former results were in accordance  with
EL-Nashar, (1985) on Navel orange trees who found that Mn
and Zn tended to accumulate with different degrees in leaves of
orange with prolonged sewage water utilization and EL-Ashry
et al.(1998) on strelitizia plants, they found that uptake of the
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nutrient elements increased with increasing soil moisture
content.

4.4.6.2 Iron and lead

The results presented in Tables (59 , 60 ) and Fig.(17,18)
indicated that in the first season leaves Iron (Fe™ ) content

increased to the maximum value in the seedlings irrigated with
drainage water more than that of municipal or Nile water where
the mean values of Fe™ 175.8 ppm while mean values were
161.5 and 116.8 ppm in seedlings irrigated with municipal and
Nile water consequently.

In the second season the results declared the same line
nearly, meanwhile the values of leaves Fe™ content were
different where they were 103.9, 175.7 and 129.9 ppm in the
seedlings irrigated with Nile ,drainage and municipal wastewater
respectively.

Also, stems and roots Fe'" content of seedlings increased to
maximum value with irrigation by drainage water while that
irrigated by municipal wastewater recorded the medium values
then Nile water had the last one in both season.

While leaves lead (pb) content exceeded in seedlings
irrigated with municipal wastewater more than drainage or Nile
water ,the values of Pb were 7.00 , 5.11 and 3.39 ppm when
seedlings irrigated with municipal ,drainage and Nile water in
the first season respectively.

In the second season the results recorded the similar trend
of those obtained from the first one approximately.
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Table (59 ) Effect of different water resources irrigation and soil moisture content on Iron and lea

Albizzia lebbeck seedlings grown in two soil types during 1998-1999 season .

d(ppm) in plant portions of

Fe Pb
Leaves Stems Roots Leaves Stems Roots
Water Soil type
reSouRcas Sipics 40% (60% |80% [mean |40% (60% |80% |mean [40% |60% |80% [mean | 40% |60% 80% |mean [40% [60% |80% |mean [40% |60% 80% |mean
Loamy
il soil [100-0 [137.0 [140.0 125.7 [110.0 |135.0 |151.0 |132.0 [195.0 |200.0 [230.0 (2083 | 3.01 [3.44 |3.89 |3.45 |6.11 |638 |6.76 | 6.42 6.18 [7.01 |7.40 |6.86
water Sandy 0 -
soil | 900 1090 [1250 |108.0 |100.0 |119.0 |132.0 [117.0 [187.0 [193.0 200.0 [1933 | 3.00 |3.19 |3.80 |333 |6.00 |6.44 | 635 |6.16 505 [5.17 [5.75 532
mean 95.00 [123.0 [132.5 [1168 |105.0 [127.0 [141.5 1245 [191.0 [196.5 [215.0 [2008 | 3.00 (332 |385 [339 |6.06 |6.26 |6.16 | 629 | 562 6.09 |6.58 |6.09
Loamy 1,750 [159.0 [197.0 |189.7 |157.0 |185.0 |197.0 |179.7 |245.0 |256.0 263.0 |254.7 7.50
g o } ; ; ; ] ; 1 ; ] g ; L7501 571 1593 |558 |7.02 [7.27 | 7.48 729 |7.17 |7.60 | 774
water Sandy
soil | |140:0 [163.0 [183.0 |162.0 |129.0 |154.0 |159.0 |147.3 |200.0 225.0 |248.0 |2243 | 4.15 [440 537 464 |7.01 [713 |7.70 | 728 | 6.5 6.36 |6.55 | 635
mean 1585 |179.0 [190.0 |175.8 |143.0 |169.5 |178.0 |163.5 [22.50 (240.5 |255.5 [239.5 | 463 [5.05 |5.65 [5.11 |7.07 | 720 | 7.59 |7.29 | 666 698 |7.15 |6.93
. Loamy
Municipal soil | |!51:0 [163.0 [190.0 /168.0 [130.0 |147.0 [173.0 |150.0 [210.0 [230.0 (251.0 (2303 | 7.17 | 7.41 |7.82 |7.47 [9.09 |9.44 |9.61 | 938 |7.80 791 |8.40 |8.04
wastewater MN:QV\
effluent soil | |130-0 [148.0 [187.0 1550 [113.0 (1310 (137.0 [127.0 [190.0 |195.0 |209.0 (198.0 | 6.17 |6.52 [691 |653 [8.50 |62 |8.93 |8.68 |6.90 7.11 [8.09 | 737
mean 1405 |155.5 |188.5 |161.5 |121.5 |139.0 1550 |138.5 [200.0 (212.5 [230.0 2142 | 6.67 [6.97 |737 [7.00 |880 [9.03 |927 |9.03 |75 7.51 (825 [7.71
Mean 131.3 |152.5 (1703 123.2 |145.1 [158.1 204.5 |216.6 |233.5 4.77 | 512 | 562 7.13 | 7.50 |7.81 6.54 |6.68 |7.33

S.M.C = Soil moisture content
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Table (60) Effect of different water resources irrigation and soil moisture content on Iron and lead(ppm)in plant portions of
Albizzia lebbeck seedlings grown in two soil types during 1999-2000 season .

Fe Pb
Leaves Stems Roots Leaves Stems Roots
W Soil type
ater 40% |60% |80% |mean [40% |60% [80% |mean |40% [60% [80% |mean |40% |60% |80% |mean |40% |60% |80% |mean |40% |60% |80% |mean
- S“mw 104.0 {125.0 {133.0 [120.7 [107.0 [117.0 [132.0 [118.7 [176.0 [185.0 | 193 [184.7 |2.16 |2.88 |3.14 |2.73 [4.15 |4.70 |4.75 | 453 |4.12 |67 511 |4.63
le
water Sandy
anY 6300 [91.00 (107.0 [87.00 | 95.0 123.0 [119.0 {1123 [162.0 [137.0 | 157 | 152 |2.01 |241 |293 [245 [3.11 [3.40 |371 (341 | 408 | 415 |483 [435
mean 83.50 |108.0 [120.0 (103.9 |101.0 [120.0 [152.5 [115.5 |169.0 |161.0 | 175 |168.3 |2.09 [2.65 |3.04 |2.59 |3.63 |4.05 |4.23 |3.97 |4.10 |4.41 | 497 |4.49
— rwnﬂ_q 166.0 |184.0 |200.0 |183.0 [129.0 [154.0 [159.0 [1473 [196.0 |248.0 | 250 [2343 }3.15 [3.70 |3.83 |36 [5.15 |5.17 |573 | 535 |483 |51 |ss2 |sas
e water Sandy
oY [151.0 [169.0 (1840 [168.0 [123.0 [147.0 [152.0 |140.7 [187.0 [221.0 | 238 (2153 |2.82 |291 [3.14 [296 [2.96 [3.40 |403 417 |466 |270 [321 |32
S 158.5 [176.5 |192.0 [175.7 [126.0 [150.5 [155.5 |144.0 [191.5 |234.5 [248.5 [242.8 | 2.99 | 331 |3.49 |3.26 |4.28 [4.60 | 4.95 |4.61 |425 |3.91 |437 |433
o _.qu 115.0 [144.0 [163.0 [140.7 [120.0 [131.0 [137.0 {129.3 [183.0 [210.0 | 231 | 208 |4.10 |4.63 | 491 | 455 |5.19 [563 |5.90 |557 |6.13 {635 |6.60 |636
wastewater Sandy
et anY 1000 [121.0 [137.0 [1193 [115.0 |128.0 1400 [127.7 [145.0 1660 | 187 | 166 338 |394 |4.08 395 [385 |412 |430 [4.09 |561 {600 |622 594
mean 107.5 {138.5 {150.0 |129.9 [113.8 [129.5 [138.5 [126.8 [164.0 [188.0 | 209 | 187 |3.97 |4.29 |4.50 [425 |4.52 |4.88 |5.10 |4.83 |587 |6.18 |6.41 [6.15
Mean 116.5 |139.0 [154.0 113.6 (1333 [139.8 174.8 |194.5 |210.8 3.02 [3.42 |3.68 414 451 |4.76 474 |4.83 |5.75

S.M.C = Soil moisture content
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Fig(17 ) Effect of different water resources irrigation on Iron (ppm) content in plant organs of
Albizia lebbeck seedlings during 1998-1999 and 1999-2000 seasons.
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Fig( 18 ) Effect of different water resources irrigation on Lead (ppm) content in plant organs of
Albizia lebbeck seedlings during 1998-1999 and 1999-2000 seasons.
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Stems and roots Pb content increased with municipal or
drainage water in both seasons.

Also, it can be observed in the same tables and
Fig.(17,18)that the roots Fe™ content had an excessive values
followed by leaves then stems produced the minimum values in
the seedlings irrigated with drainage or municipal wastewater
;meaning that ion of Fe™ concentrated in roots and slightly
transported to the shoots that irrigated with drainage or
municipal wastewater .On the other hand, it can be noticed that
the values of stems Pb content were the highest values followed
by roots while the leaves Pb content recorded the lowest one in
the seedlings irrigated with different water resources in the first
season, meanwhile in the second season roots Pb content gave
the highest value followed by stems and leaves when the
seedlings irrigated with municipal waste water.

The herein obtained results were confirmed by those of
Abd EL-Sabour et al. (1995)on lemon and mandarin ftrees,
Hassan et al. (1997) on Leucaena Leucocephala, El-Said,(1999)
on citrus trees. And Selem et al.(2000) on some plants .All of
them stated that the concentration of Zn , Mn Fe and Pb tended
to increase in shoots and roots by using sewage wastewater
irrigation compared to Nile water .

Regarding the effect of two used soil it can be observed
from Table (59,60) that Fe™ and Pb in leaves, stems and roots
increased in loamy soil more than sandy soil in seedlings
irrigated with three water resources in the first and second
seasons. Although the increment of Fe and Pb in loamy and
sandy soil did not cause any problems in seedlings  growth
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during this study in agreement with. Abd EL-Naim and
EL-Awady (1989) on citrus trees, who studied the effect of
irrigation with sewage water during the three years of study on
heavy metals content in sandy soil and plants where they found
that the concentration of elements (Zn, Cu, Mn ,Cd ,Ni, Fe and
Pb) in sandy soil and plants ,were not toxic, no nutritive or
morphological problems were observed on the plants during the
study.

In this respect, the effect of different soil moisture content,
it can be noticed from Tables (59, 60) that in both season, the
values of Fe ""and Pb leaves, stems and roots content were the
lowest in seedlings irrigated at 40% soil moisture followed by
that of 60% while 80% resulted in the highest one .

The former results were in harmony with those obtained by
El-Nashar, (1998) on Navel orange who reported that uptake of
the nutrent elements and some heavy metals i.e Cu, Cd, Ni, Co
and Pb increased with increasing soil moisture content.

4.4.6.3 Copper and Cobalt :

As for copper (Cu) and cobalt (Co) content in tissues of
plants i.e roots, stems and leaves as affected by municipal or
drainage water irrigation were found as traces specially in the
roots accompanied with municipal wastewater irrigation .
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5- Effect of different water resources irrigation and soil

moisture content on physical and chemical properties

of two used soil types cultivated with cupressus

sempervirens and Albizzia lebbeck for one year :

5.1. Physical properties

5.1.1. Organic matter %

Data presented in Table ( 61, 62,63 and 64 ) showed that
the organic matter % increased in loamy and sandy soil due to

the irrigation with municipal waste water compared to those
irrigated with Nile water, whereas those irrigated with drainage
water resulted the intermediate. It seems that the municipal
wastewater was more effective in enriching soils with the
organic matter than drainage or Nile water .

Concerning the effect of soil moisture conten: it can be
noticed that organic matter % increased with high soil moisture
content (80% of field capacity ) specially with municipal
wastewater irrigation and it was reduced with low soil moisture
content (40% of field capacity) then 60% was intermediate.
Similar results were obtained by Abdel-Reheem ef al (1986)who
concluded that the accumulation of soil organic matter was
connected with increasing the intervals of sewage water
irrigation, EL-Tabey,(1993) indicated that ,the continuous use of
sewage effluent for irrigation increased organic matter specially
in the surface of sandy soil layer and EL-Sebaey,(1995) who
found that ,using the agricultural drainage water for soil
irrigation led to increase its content of organic matter compared
to Nile water.
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Table (61 ) Effect of different water resources and soil moisture content on some physical and chemical properties of

loamy soil cultivated with Cupressus sempervirens seedlings for one year at the end of experiment .

F.C'; " Ec Soluble Cations Meq/L Soluble Anions Meg/L Total | Total

Treatments | 0. M Bar, | C3C03 | P dsm! = = " " - - — soluble | soluble
Ca Mg Na K Cos | HCos | CL Sos4 N% P%

A B, C 1.30 | 39.77 | 2.05 727 | 0.70 | 4.33 3.39 1.63 | 0.22 - 3.15 | 320 | 2.55 | 0.067 | 0.032
A B C; 1.31 39.77 | 2.03 7.23 0.70 4.35 341 1.66 | 0.23 - | 3.19 3.27 | 2.60 | 0.068 | 0.032
A B C; 1.31 39.78 | 2.02 722 0.68 4.35 3.45 1.73 0.24 - 3.20 3.38 2.63 | 0.068 | 0.034
A1 B, Cy 1.31 39.78 | 2.06 7:31 0.71 4.37 3.73 2.12 0.23 - 3.27 | 4.00 | 3.12 | 0.069 | 0.036
AiBs Cs 1.32 | 39.79 | 2.06 7.32 0.73 4.40 3.74 2.22 0.25 - 3.31 4.12 3.30 | 0.070 | 0.039
A1 B C; 1.33 | 39.81 | 2.05 7.32 0.73 441 3.75 2.37 | 0.26 - 332 | 4.18 3.37 | 0.070 | 0.041
A B3 C 1.34 | 39.83 | 2.04 7.01 0.71 4.26 3.75 2.23 0.24 - 3.20 4.09 | 3.03 | 0.080 | 0.035
A1 B C 1.35 | 39.85 | 2.02 7.00 | 0.69 | 424 | 3.77 | 227 | 024 - 322 | 413 | 3.10 | 0.090 | 0.036
A1 B3 G 1.37 | 39.87 | 2.02 6.88 0.68 | 422 | 3.85 | 231 0.26 - 326 | 415 | 3.17 | 0.010 | 0.037

A= Loamy soil

B = Nile water

B, = Drainage water
B3 = Munici pal wastewater

O. M = Organic Matter.
E.C = Electrical Conductivity.

Meg/L = Millie equivalent per Liter.

Ci1 =40 % Soil moisture content of field Capacity.
C;2=60 % Soil moisture content of field Capacity.
C3 =80 % Soil moisture content of field Capacity.
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Table ( 62 ) Effect of different water resources and soil moisture content on some

physical and chemical properties of loamy soil

cultivated with Albizzia Lebbeck seedlings for one year at the end of experiment. .
F.CYs . B Soiubie Cadons Meq/L Soluble Anions Meq/L _ Total | Total
Treatments | O.M Baro, | CaCos | P dsm”! - = " - = - — soluble | soluble
Ca Mg Na K Co; | HCos | CL Sos N% P%

A B, C, 1.31 39.77 | 2.03 7.25 0.70 4.30 3.40 175 0.21 - 3.02 325 2.55 | 0.068 | 0.032
A B C; 1.31 | 39.77 | 2.03 7.23 0.70 | 4.31 3.41 1.83 0.22 - 3.02 | 3.30 | 2.61 | 0.068 | 0.033
A B, C; 1.32 | 39.78 | 2.01 7.20 0.67 4.32 3.46 1.92 0.22 - 3.05 3.42 2.62 | 0.069 | 0.033
A B, C, 1.34 | 39.80 | 2.05 7.30 0.72 433 3.71 2.40 0.22 - 3.25 4.01 3.10 | 0.069 | 0.038
A B; G 1.34 | 39.82 | 2.04 7.32 0.73 4.35 3.71 2.48 0.25 - 327 | 4.11 3.31 0.070 | 0.040
A1B,C; 1.35 | 39.81 2.05 7.32 0.73 4.37 3.75 2:51 0.25 - 3.30 4.18 3.46 | 0.070 | 0.041
A1B;C 1.34 | 39.86 | 2.02 7.00 0.70 423 3.77 2:33 0.23 - 3.5 4.10 3.08 | 0.090 | 0.035
A1B; G, 1.36 | 39.86 | 2.01 6.83 0.68 4.23 3.80 237 | 0.24 - 3.20 4.11 3.18 0.10 0.037
AB3 G 1.37 | 39.91 2.00 6.83 0.68 4.21 3.83 2.44 0.26 - 3.22 4.13 3.22 0.10 0.038

A= Loamy soil

B = Nile water

B = Drainage water

B3 = Munici pal wastewater

O. M = Organic Matter.

E.C = Electrical Conductivity.
Meq/L = Millie equivalent per Liter.

Ci=40% of field Capacity.
C2=60% of field Capacity.
C3=280% of field Capacity.
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5.1.2 Field capacity %

Data in the same Tables ( 61 , 62,63 and 64 ) reveal that
the field capacity of two soil types planted with cupressus

sempervirens or Albizzia lebbeck have taken the same trend as
those of organic matter% where ,irrigation with sewage
municipal wastewater was associated in a remarkable increases
in maximum water holding capacity. Moreover, increasing
periods of irrigation with sewage wastewater caused an increase
in maximum water holding capacity. (Khalil 1990 and
Bialkiewicz ef al .1991) found that, the irrigation with sewage
water increased the field water capacity of the soils and the
quantity of water available for the plants .

5.1.3 Calcium carbonate %

Data in Tables ( 61, 62,64 and 64 ) indicated that the highest
calcium carbonate % ( CaCOs) in two types of soil were found

during using agricultural drainage water in irrigation while the
lowest values were observed in municipal wastewater specially
at level of 80% soil moisture content .

These results were in harmony with the findings of
EL-Tabey, (1993)who found that the continuous use of sewage
water for irrigating at EL-Gabal EL-Asfar sandy soil caused
decreasing CaCO3% specially at above surface layer.
5.2.Chemical properties

5.2.1. soil reaction (P")

Data presented in Tables ( 61 ,62,63 and 64 ) obviously
cleared that irrigating loamy or sandy soil cultivated with

cupressus sempervirens or Albizzia lebbeck seedlings by
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Table (63 ) Effect of different water resources and soil moisture content on some physical and chemical properties of
sandy soil cultivated with Cupressus sempervirens seedlings for one year at the end of experiment.

E.CY u Ec Soluble Cations Megq/L ‘ Soluble Anions Meq/L ﬁ Total | Total
Treatments | 0. M wmm.xu. CaCoz | P Aerarl r - { soluble | soluble
i _ | _ | _ T _ Ca™ _ Zwi‘ Na” ‘ K* _ Cos \Inou.\ CL” % mo»I:J\ N% P%
~! A;B, C, \ 0.20 \ 22 ‘ 0.85 ‘ 7.28 \ 0.89 \ 4.83 \ 1.11 ~ 3.85 | 0.33 - N 220 | 5.02 | 330 | 0.019 ‘ 0.006
\l A B G, ‘ 0.20 \ 22 ‘ 0.83 \ 7.17 ‘ 0.89 \ 4.83 ‘ 1:22 \ 3.95 ‘ 0.34 ‘ - ‘ 225 \ 5.10 \ 3:33 \ 0.019 \ 0.006
\ A;B, C; \ 0.21 5 22 \ 0.83 \ 217 ‘ 0.88 ‘ 4.85 \ 125 \ 4.00 \ 0.35 ‘ - \ 2:29 \ 5.21 \ 3.34 \ 0.021 \ 0.007
h\yNwN C \ 0.20 ‘ 22 \ 0.85 \ 7.28 \ 0.90 \ 4.85 \ 1:27 ‘ 4.81 ‘ 0.34 \ - \ 2.38 \ 5.40 \ 3.40 \ 0.022 \ o.oo.wl\
A;B; G, \ 0.21 \ 23 \ 0.87 ‘ 7.28 \ 0.91 \ 4.86 ‘ 1.28 \ 5.15 \ 0.35 \ - \ 241 \ 5.60 \ 3.47 \ 0.022 \ 0.008
A; B, C;
0.21 23 0.87 7.32 0.92 4.87 1.31 5.37 | 036 - 2.60 5.63 3.50 | 0.022 | 0.009
A;B;C \ 0.21 \ 23 \ 0.85 \ 7.10 \ 0.89 ‘ 4.82 \ 1.12 \ 4.00 \ 0.36 \ - \ 2.35 \ 5.10 \ 3.37 \ 0.022 \ 0.008
ﬁ..fwu C, ‘ 0.22 \ 23 \ 0.84 \ 7.08 \ 0.88 ‘ 4.82 \ 1.24 \ 4.10 \ 0.37 \ - ‘ 2.36 \ 517 \ 3.40 \ 0.023 \ 0.010
AB3C; 0.23 \ 23 \ 0.83 ‘ 7.08 \ 0.88 ‘ 4.85 1.26 \ 420 | 039 - 241 529 | 343 \ 0.024 \ o.oﬁ
Az = sandy soil C1=40% Soil moisture content of field Capacity.
B = Nile water C2=60% Soil moisture content of field Capacity.
B; = Drainage water C3=80% Soil moisture content of field Capacity.

B; = Munici pal wastewater

O. M = Organic Matter.

E.C = Electrical Conductivity
Meq/L = Millie equivalent per Liter..
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Table ( 64 ) Effect of different water resources and soil moisture content on some physical and chemical properties of
sandy soil cultivated with A/bizzia Lebbeck seedlings for one year at the end of experiment.

F.Cl/s u B Soluble Cations Megq/L Soluble Anions Meg/L Total | Total
Treatments | O-M | 5o/ CaCos | P st soluble | soluble
Ca™ | Mg™ | Na" | K° | Co; |HCos | CL” | Sos~ | N% P%
A;B, C 0.20 22 0.84 7.2 0.89 | 4.90 1.10 3.86 | 033 - 228 | 5.02 | 3.33 | 0.019 | 0.006
A; B, C; 0.20 22 0.82 7.1 0.89 4.90 1.21 397 | 034 - 2.30 | 5.10 3.36 | 0.017 | 0.007
A;B; Cs 0.21 22 0.82 7.1 0.87 491 1.25 4.01 0.34 - 2.31 523 3.36 | 0.020 | 0.007
A; B> C,
0.20 22 0.85 7.2 0.89 4.92 1.26 4.83 0.36 - 2.40 5.44 3.41 0.022 | 0.007
A; B, C; 0.20 23 0.86 72 0.90 4.93 1.28 5.18 0.36 - 244 | 561 3.48 | 0.022 | 0.008
A; B, Cs 0.21 23 0.86 7.4 0.92 4.95 1.31 5.38 0.37 - 2.61 5.68 3.50 | 0.023 | 0.009
A;B;C, 0.21 23 0.85 7.08 0.89 4.89 1.11 4.02 | 036 - 237 | 5.11 3.37 | 0.023 | 0.008
A;B; C; 0.23 23 0.84 7.07 0.88 491 1.25 4.12 | 037 - 237 | 5.17 7.40 | 0.023 0.01
A;B; Cs 0.23 23 0.84 | 7.06 | 0.88 | 4.92 128 | 422 | 039 - 241 530 | 3.44 0.24 | 0.011
A2 = Sandy soil C1=40% of field Capacity.
B1 = Nile water C2=60% of field Capacity.
B2 = Drainage water C3 =80 % of field Capacity.

B3 = Munici pal wastewater

0. M = Organic Matter.

E.C = Electrical Conductivity.
Meg/L = Millie equivalent per Liter.
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municipal water resulted in shifting of soil P values towards the
slight acidity such a change is probably due to decornposition of
the organic matter which accumulated in the irrigated soils in
relatively higher a mounts than in the virgin  ones
Decompositions rate of organic matter results in releasing some
organic acids besides of the dissociating microorganisms
produce co, during exhalation which upon dissolution in water
forms H,CO; and consequently causes decline in soil P" (Sadik
et al .1987).

5.2.2 Soil salinity (E ¢)

Tables (61,62,63 and 64) showed the effect of different
water resources and three levels of soil moisture content on soil

salinity (E C) of loamy and sandy soil planted with cupressus
sempervirens and Albizzia lebbeck seedlings the reduction in E C
was found when two soil types irrigated with Nile water while
the adverse effect occurred in drainage water .on the other hand
municipal wastewater gave the intermediate values in particular
at high soil moisture content (80 %of field capacity).The
previous results had the same trend for those obtained by Sadik
et al .(1987) who found that continuous application of sewage
water to the soil was generally associated with reduction of the
soluble salt in the soils content as reflected in (E C) values which
were pronounced by prolonging the period of application of
sewage water and EL-Samanoudi ,(1992) reported that using
the drainage water for soil irrigation led to increase in soil E C
compared to Nile water .

RESULTS AND DISCUSSION

211



5.2.3. Ions content of the studied soils :

The data existed in Tables (61,62,63 and 64) show the effect
of different water resources and soil moisture content on lons

content of the loamy or sandy soil which were cultivated with

cupressus sempervirens or Albizzia lebbeck .

The results apparently cleared that ,the loamy or sandy soil
irrigated with drainage water contained a high Ca, and Na more
than those irrigated with municipal or Nile water

Concerning the effect of different levels of soil moisture
content ,it can be concluded that the values of Ca, and Na
content were the highest in two soils at 80% soil moisture
content when irrigated with drainage water while Ca, content
was decreased only by increasing soil moisture content specially

in loamy soil irrigated with municipal wastewater .

Also ,it can be observed in the same tables that loamy or
sandy soil irrigated with municipal wastewater contained a high
Mg and K followed by that irrigated with drainage water
whereas the Nile water gave the low content of Mg and K in
both soils .

As for the effect of soil moisture content ,it can be noticed
from Tables ( 61,62,63 and 64, ) that the values of Mg and K
content were the highest in two soils irrigated at levels of 80%
soil moisture content followed by that of 60% while 40%
resulted in the least one .

As for anions content in two soil types were affected with
different water resources and soil moisture content ,it can be
resulted that the irrigation with drainage water produced the
highest bicarbonate ,chlorides and sulphate compared to those
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irrigated with Nile water which gave the lowest one whereas
those irrigated with Nile water gave the lowest one whereas
those irrigated with municipal wastewater resulred in the
intermediate.

Regarding anions as affected by different soil moisture
content it can be observed increasing in all a nons with high soil
moisture content while the adverse effect occurred with drought
condition.

5.4.4.Total soluble Nitrogen and Phosphrus %

Tables ( 61,62,63 and 64) show the effect of different water
resources irrigation and different soil moisture content on total
soluble Nitrogen (N) and Phosphorus ( P) % in loamy and sandy

soil which were planted with cupressus sempervirens or Albizzia
lebbeck ,the results evident that Total soluble N and P %
exceeded in loamy or sandy soil irrigated with municipal or
drainage water more than Nile water .

Regarding the effect of different levels of soil moisture
content on total soluble N and P % it can be concluded that, both
of them increased to maximum value with increasing  soil
moisture content and adverse effect appeared with deficit water
in soil regardless different water resources .

The former results were coincided with many investigators
such as EL-Nennah er al . (1982), Fawzy, (1986) and Khalil,
(1990)Abd El-maksound (1993).All of them found that
Jrrigation sandy soil with sewage water led to an increase in
total and soluble N,P and K content in soil .
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5.4.5 Some micro and heavy metals of the studied soils.

Tables (65,66) showed the effect of using different water
resources and different soil moisture content on total micro and
heavy metals in loamy or sandy soil cultivated with cupressus

sempervirens or Albizzia lebbeck seedlings .

The results indicated that Fe,Co and pb exceeded in loamy or
sandy soil irrigated with drainage or municipal wast water more
Nile water whereas Mn ,Cu and Zn increased with irrigation by
municipal wastewater since the values attained the maximum
while that irrigated with drainage water recorded the medium
values then loamy or sandy soil irrigated with Nile water had the

lowest values .

As for the effect of soil moisture content it can be noticed
that total Fe,Mn ,Cu,Zn ,Co and Pb increased with soil moisture
content at level of 80% field capacity and it declined with low
soil moisture content 40% while the level of 60% was

intermediate .

Generally the effects of irrigation with municipal or
drainage on heavy metals accumulation in soil and plants
(cupressus sempervirens-Albizzia lebbeck ) were studied in
Egypt. The results indicated that the concentration of Fe,Mn ,Cu
,Zn,Co and pb in irrigation water samples were lower than the
maximum  permissible limits .(National Academy of
Engineering 1972).

The a forenamed results were inharmony with those obtained
by Meshref et al .(1989) on lemon and mandarin trees, Ibrahim
et al . (1992) on citrus trees and. Hassan ef al.(2002) on Albizzia
lebbeck and Taxodium distichum .All of them studied the effects
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Treatments

Bi= Nile water,
Bz = Drainage water.
B; = Munici pal wastewater.

O_MA.O

% of field Capacity.
C2=60% of field Capacity.
C3=80% of field Capacity.

56. E 40.06
ESI

56.23 E 40.11
57.22 E 40.15

40.66
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Table ( 66 ) Effect of different water resources and soil moisture content on total micro and some heavy metals
(PPM) of two soil types cultivated with Albizzia Lebbeck seedlings for one year at the end of experiment.

Soil type Loamy soil Sandy soil
Treatments
Fe Mn Cu Zn Co Pb Fe Mn Cu Zn Co Pb
Heavy metals
B, C 3356 155.70 | 28.00 122.00 1.10 22.18 3252 56.19 17.04 40.03 1.13 24.17
B, C; 3358 156.70 | 28.03 128.00 1.13 22.30 3253 56.20 17.06 40.06 1.14 24.19
B, G5 3369 156.73 28.08 136.10 1.15 22.37 3253 56.22 17.16 40.10 1.15 13
B, C, 3390 157.63 28.40 130.00 1:15 22.61 3258 56.22 17.17 40.11 1.18 24.28
B, C; 4110 157.81 28.48 132.00 1.17 22.73 3260 57.25 17.18 40.20 1.20 24.28
B, C; 4115 158.01 28.55 141.00 1.22 22.81 3262 5727 17.20 40.41 1.22 24.30
B; C, 3375 158.02 | 28.63 125.17 1.11 22.25 3255 56.37 17.20 40.25 1.16 24.22
B; C; 3390 158.28 | 28.66 141.00 1.18 22.25 3258 57.40 17.21 40.60 1.18 24.26
B; C; 4050 158.33 28.71 145.00 1.20 22.37 3260 57.58 17.23 40.68 1:19 24.26
B = Nile water. Ci1=40% of field Capacity.
B, = Drainage water. C2=60 % of field Capacity.

B3 = Munici pal wastewater.

C3; =80 % of field Capacity.
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of prolonged irrigation with Sewage water on heavy metals
accumulation in- soil, where, representative soil samples were
collected and analyzed for Mn ,Zn, Cu, Cd, Ni, Co and Pb, the
samples were lower than the permissible limits.
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