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ABSTRACT

The present study was designed to investigate the effects of two different soil
conditioners (polyacrylamide {(PAM) at 0.0, 0.1 and 0.2% with or without sewage sludge
compost (SSC) at 0.0, 12.5 and 25.0%) on the dry weight basis of soil under two imrigation
frequencies (IF) regime; i.e., oncefweek or once every ten days on the growth of Manzanillo
olive seedlings cultivated on sandy soil. This research was carried out during 2003and 2004
at El-Sabahia Experimental Station in Alexandria.Generally, the incorporated PAM at 0.1-
0.2% combined with SSC at 12.5% into the sandy soil, under the IF regime of once/ 10days
enhanced most of plant growth indices; i.e., growth rate, trunk cross sectional area, leaf
area, leaf dry weight, root dry weight, total dry weight, leaf carbohydrates and N% in jeaves.
While the incorporated PAM at 0.1-0.2% combined SSC at 25.0% under the same IF (once/
10days), enhanced the produced top dry weight and leaf chlorophyll. The content of K in the
leaves was increased by the split incorporating of SSC at 12.5% under IF regime of once/
10days, while that of P was enhanced by the incorporated PAM at 0.1% together with SSC
at 12.5% under the IF regime of oncefweek application. As a general, the incorporated PAM
and SSC, singly or combined, enhanced most of plant growth indices, comparing with the
control under any regime of IF. All the used treaiments did not significantly affect the leaf
proline content.

INTRODUCTION

Olive is considered one of the important fruit crops in Egypt. The
Spanish cv. Manzanillo is the most important commercial variety in the
world (Hartamnn and Papaioannou, 1971). Manzaniilo is early ripening
cultivar, good for table olives and for oil production and a heavy bearer
(Bailey, 1961).

Cultivation on arid sandy soil requires large quantities of water. The
low water holding capacity of this soil causes rapid infiltration and deep
percolation below the root zone. For a high crop production, especially ‘on
the sandy soils, the physio-chemical properties of these soils must be
modified. The addition of conditioners to such soils enhanced their
properties, leading to increasing the efficiency of the used water and
fertilizers. Lentz et al. (2001) found that treating the soil with anionic
polyacrylamide (PAM) led to reducing the runoff, preventing soil nutrients
losses, and decreasing the:leached amounts of organic and inorganic
solutes, especially that of N and P. Also, Grula et al. (1994) cleared that
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PAMs are xenobiotic polymers consisting of covalently linked carbon atoms
(CHx-CH>), unilike the anhydrobonds of many biological polymers. Although
the carbon chains are resistant to microbial breakdown, field observation
suggest that polyacrylamides can stimulate the growth of microorganisms.
PAMs can provide nitrogen (as ammonia) for several species of
Pseudomonas isolates from soil. Similarly, Kay-Shoemake et al. (2000)
stated that PAM contains amide- N and PAM application to soil has been
correlated with increasing- activity of soil enzymes such as urease and
amidase, involved in N cycling. Also owing to increasing population and the
consequent need of Agriculture expansion, the utilization of every source of
organic matter is necessary (Riad, 1982).

Sewage siudge (a native soil conditioner) has been used for many
years on soil. It can be beneficially applied to different soils with a range of
crops. There are many studies revealed that sludge caused improvements
in chemical and physical properties of soil and subsequently plant growth
(Amoozegar, 1994, Smith et al., 1994, Darwish et al., 1996 and Frossard et
al., 1996).

El-Keiy (1983) found that the application of composed sewage
sludge to the sandy soils cultivated with different crops results in a salinity
increase at the highest rate of application which did not reach the hazard
limits to crops. In addition, N, P, K, Fe, Mn, Zn and Ca contents increased
with increasing rate of sludge addition. Also, the water holding capacity
increased with increasing rate of sludge application. As a results of sludge
application trace elements were taken up by plants and accumulated in the
roots with amounts transferred to other plant parts being small enough in
leaves and fruits to be considerably less than toxic (Ei-Kiey, 1983 and
Darwish et al., 1997). In addition, no phytotoxic effects due to.
contamination of the composed materials with heavy metals, irrespective of
the level incorporation into soil (Smith, 1993). Wallace and Wallace (1986a)
found that applying the combinations of organic source and PAM gave
additive and synergistic effect on the growth of tomato and wheat plants.
Similarly, increasing the water holding capacity of PAM-treated soil reduces
the frequency and total amount of irrigation required for several crops.
Where, Tripepi et al. (1991) cleared that the irrigation frequency (daily or
once every 3 or 5 days) significantly affected all plant growth indices and
stomatal parameters. The seedlings of some plants when irrigated daily,
grew the most and had the highest stomatal conductance and transpiration.
Although polymer-amended medium had more water than medium without
polymer (hydrogel) at all measured tensions, this moisture was retained in
the expanded gel rather than being available for plant uptake at higher
tensions. '
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So, the present study was designed to investigate the effect of two
soil conditioners (polyacrylamide andfor sewage sludge compost) and
irrigation frequency on the growth and some leaf chemical composition of
Manzanillo olive seedlings grown in sandy soil.

MATERIALS AND METHODS

The present investigation was conducted in 2003 and 2004 growing
seasons using one- year old Manzanillo olive seedlings (Olea europea, L.).
Manzanillo olive transplants were raised from stem cuttings taken from
mature trees grown in the experimental station of the Faculty of Agriculture
in Alexandria. At the beginning of each growing season; mid-March, olive
seedlings were singly planted in pots of 25 cm diameter filied with 3.5 Kg of
sandy soil. The chemical and physical properties of the used soil are
presented in Table (1). The experimental seedlings were held in the
greenhouse of El-Sabahia Experimental Station in Alexandria. Before the
commencement of the treatments, the plants were irfigated with tap water
and during this period of adaptation, all seedlings seemed healthy, vigorous
and well established. ‘

Two soil conditioners; polyacrylamide (PAM) and Sewage sludge
compost (SSC) and two regimes of imrigation frequencies (IF) were the
chosen factors in this study. The air dried sewage sludge compost (SSC)
as a native soil conditioner (brought from the eastern sewage refinery plant
in Alexandria). The chemical analysis of the used sewage sludge was done
according to the technique of Black (1965) and presented in Table (1).

The PAM and SSC were used at three different levels; i.e, 0.0
{control), 0.1 and 0.2% PAM (Choudhary et al.,, 1998) and 0.0 (control),
12.5 and 25.0% SSC (El-Kiey, 1983) on the soil weight basis. Each amount
from the previous levels was uniformly mixed with the soil of planting singly
or combined (Wallace and Wallace, 1986a). The plants were set under the
field conditions. The first time of irrigation was practiced by adding 500 mil
of water to allow the dry PAM to solubolize and then was allowed to dry for
24 hr before imrigation again to keep the polymer in the bulk of the pot
medium {Bowman et al., 1990).

On May 7, 2003, the regime of irrigation frequency was started. Two
irrigation frequencies were used, i.e., once/week or once every ten days
using the same amount of water. The amount of the used water was 12.0
or 9.0 Liplant/season was used during the once/week or once every ten
days of irrigation frequencies, respectively (Tripepi et al., 1991).

The diluted water soluble fertilizer of 19 N: 19 P05 : 19 K;O was
added at the rate of 100 ppm N, one week after the commencement of the
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experiment { on May 14, 2003) (Lentz et al., 2001). Also Ca-EDTA (14%
Ca), MgS04.7H20 (9.5% Mg) and Fe-EDTA (14.0% Fe) were sprayed on
the plant foliage at 100,75 and 50 ppm of Ca, Mg and Fe, respectively,
starting three weeks from the beginning of the experiment (on 28 May,
2003), at three-week intervals (Bowman et al., 1990). _

The experiment was terminated after 180 days in both seasons. The
following parameters were determined in the two successive seasons.
I-Vegetative growth:

Growth rate: of each plant was calculated using the following equation:
final length -initial length
Growth rate = initial length

Trunk cross sectional area: was measured at the soil surface, and
the trunk cross sectional area of each seedling was calculated

For leaf area determination, 10 mature leaves were taken from the
sixth nodes from the base of one year old shoots, cleaned and drawn on a
graph paper. The area of each leaf was measured by counting the square
to the nearest cm?.

Total, leaves, top and root dry weight of individual seedlings was
determined at the end of the experiment in both seasons.

ll-Leaf chemical analysis:

1- Leaf total chiorophyll content. was determined by using MINOLTA
CHLOROPHYLL METER SPAD-502 (Minolta camera., LTD JAPAN)
according to the method described by Yadava (1986).

2- Leaf total carbohydrate was determined as percent on dry weight basis
according to Dubois et al. (1956).

3- Leaf free proline content determination was done according to Bates et
al. (1973).

4- Leaf N, P and K contents were determined in the oven-dried leaves at
70°C. A sample of 0.3 g was digested with sulphuric acid by hydrogen
peroxide according to Evenhuis and Deward (1980). Nitrogen was
determined colourimetrically according to Evenhuis (1976), phosphorus
was determined by using spectrophotometer (Murphy and Rily, 1962)
and potassium was determined by Flamphotometer (Cheng and Bray,
1951).

The experimental layout for the two seasons at the same date and site

was designed to provide complete randomized blocks in Spiit Split Plot
Design containing four replicates. Each replicate contained eighteen
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treatments and two pots were used as a plot for each treatment. Analysis
of variance was calculated according to Snedecor and Cochran, (1990).

RESULTS AND DISCUSSION
1. Vegetative growth:

In general, using PAM and/or SSC at any level alone or combined
with each other at any IF level led to improve the recorded vegetative
growth data, compared with the control treatment during the two
experimental seasons (Table 2 and 3)

1- Growth rate:

Data in table (2) indicate that the growth of Manzanillo ohve'
seedlings was noticeably influenced by incorporating the sandy soil with
polyacrylamide (PAM) combined with sewage sludge compost (SSC) at the
rate of 0.2 and 12.5% respectively with the irrigation frequency (IF) of the
higher intervals (once every ten days), comparing with the other treatments
during the two seasons. This result may be due to the synergistic effect of
PAM (0.2%) and SSC (12.5%) on increasing the availability of nutrients,
especially N via enhacing the activity of soil enzymes (urease and
amidase), which involved in N cycling (Kay-Shoemake et al.,2000).
Besides, the influence of PAM on reducing the leached amounts of

NH; and NO; (Bress and Weston, 1993), especially under the higher

intervals of irrigation (once/ 10days). Thus, the biosynthesis of proteins,
DNA and RNA would be enhanced leading to more initiation and division of
the apical meristem cells, consequently the plant height and growth
increased. (Azzam, 19§83 and Pill and Jacono, 1984).
2- Trunk cross-Sectional area:

The data generally revealed that the stem cross-sectional area
(cm ) of the experimental seedlings tended to respond positively to the
addition of PAM and SSC at 0.2 and 12.5%, respectively under the regime
of IF of once/ 10days, comparing with the other treatments during the two
seasons, with one exception in the second season (Table 2). This resutlt
may be due to a well- developed and formed root system under the regime
of IF of higher intervals {once/ 10days) (Huzulak and Matejka, 1997).
Besides, increasing the availability and translocation of nutrients due to the
synergistic effect of PAM and SSC (Wallace and Wallace, 1986a), the
biosynthesates accumulation would be increased, thus the lateral and
longitude division of stem branch cells would be increased, consequently,
the branch diameter could be increased. Similar trend of resuits was found
by Cox {1995).
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3- Leaf area: '

The maximum expansion of the produced leaves of olive seedlings
was obtained by amending the soil with PAM at 0.2 % singly or combined
with SSC at 12.5% under IF regime at once/ 10days, comparing with the
other treatments, with one exception in the second season (Table 2). This
result may be due to the increase in leaves number and / or size or both of
them. Similar trend of results was stated by Tripepi et al. (1991).

4- Leaf dry weight:

Data of the two seasons in Table (2) showed that the production of
the heaviest leaves dry matter was obtained by adding either the highest
rate of 8SSC (25.0%) with using the lower IF regime (once/week) or the
medium one (12.5%) combined with PAM at 0.2% with using the IF regime
of once every ten days, comparing with the other treatments. This results
may be attributed to the reduction of the dissolved organic matter (DOM)
molecules under the IF of once/ 10days (Lu and Wu, 2001). Thus
enhanced the efficiency of PAM which serves as a nitrogen source
(Barvenik, 1994) and accelerates the mineralization of nutrients, especially
N of the used SSC and reduces the competition between plants and
microorganisms for inorganic N. besides, enhancing the physio-chemical
properties of sand and eventually increased the uptake of nutrients
(Bowman et al., 1990). Similar trend of results was cieared by Johnson
(1984), Wallace and Wallace (1986b), Callaghan et al. (1988) and
Woodhouse and Johnson (1991) on different plants.

5- Top dry weight:

As general, data in Table (3) indicated that the heaviest top dry
weight was obtained by adding either the highest rate of SSC (25.0%) with
the IF regime (once/week) or PAM at 0.1% either alone or combined with
SSC at rate of (25.0%) with the IF regime once every ten days, comparing
with the other treatments. These results may be related to that using PAM
and / or SSC at suitable rates led to an increase in branches diameter or
length or both, consequently the top dry weight could be increased. Similar
trend of results was found by El-Kiey (1983) and Klock-Moore (2000).

6- Root dry weight ,

As general, the rate of PAM at 0.1% combined with SSC at 12.5%
with the IF regime of once/10days gave the heaviest roots dry matter as
compared with the other treatments during the two seasons, with one
exception in the second season (Table 3). The previous resuit may be due
to that PAM and SSC act simuitaneously under the IF of once/10days on
enhancing the phsico-chemical properties of the used sand; ie.
redistributing soil pore size, leading to retaining moisture longer with weli
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aeration (Lentz et al., 2001), hence the growth of root hairs would be
enhanced, thus the roats size or length,or both of them could be increased.
Similar trend of results was cleared by Tripepi et al. (1991) on birch
seedlings and Huzulak and Matejka (1997) on wheat plant. Moreover, ‘as
resuttofPAMtreatmentoouldbeinterpretedonthebasnsofroot

aggregation around the gel fragments of PAM. Woodhouse and Johnson
(1991) pointed out that root aggregation allowed good contact of root with
the moisture source in the polymer and played a major part in increasing
the dry weights and water use efficiency of olive seediings grown in
polymer treated growing system.
7- Total dry weight

The heaviest total dry weight was given by amending of the sandy

soil with PAM combined with SSC at rate of 0.2 and 12.5%, respectively
with the IF of the higher intervals (once every ten days), comparing with the
other treatments during the two seasons (Table 3). The results obtained
here are in harmony with the findings of Johnson (1984), Wallace and’
Wallace (1986b), Callaghan et al., (1988) and Woodhouse and Johnson
{(1991). They reported that PAM; as an effective soil polymer, combined
high water amounts with minimal high-tension binding force. They stressed
that a significant proportion of the polymer — absorbed water was available
to the growth processes, since young trees survival, establishment and final.
dry weights were all higher in the polymer — treated soils.

IL. Leaf chemical analysis

1- Total leaf chlorophyli content
The highest content of total chlorophyll was obtained by adding

PAM and SSC together.in combination at 0.1 and 25.0%, respectively with
the IF of once / 10days as compared with the other treatments during the
two seasons (Table 4). This result may be attributed to the influence of
PAM which acts simultaneously with SSC on enhancing the availability of
nitrogen, magnesium and leaf water potential, especially under the IF
regime of once/10days, leading to enhancing the metabolic process and
biosynthesis of green pigments (Barvenik, 1994). Consequently, the total
chlorophyll content couid be increased. Slmllar results was found by Zeid
and Askar, (1987).
2- Leaf total carbohydrates
: As general, the addition of PAM at 0.1 or 0.2% combined with the
medium rate of SSC (12.5%) with using the IF of once every ten days, gave
the highest leaf total carbohydrates, comparing with the other treatments
during the two seasons (Table 4). These resuits might be attributed to the
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effect of the soil conditioners in supplying young treated trees by adequate
amounts of water than those grown in media free from PAM (Bevacque and
Meltano, 1994 and Al-Harbi et al., 1999). Noteworthy, such conditions
would tend to diminish the magnitude of metabolic changes that occurred in
the different carbohydrate fractions under drought conditions. Besides, the
influence of PAM in increasing the concentration of leaf N and Mg might
also participate in interpreting this result. Hellal (1998) reported that both
these nutrients positively affect the leaf chlorophyil content and
consequently the carbohydrates synthesis.
3- Leaf free proline content

Data of the two seasons in Table (4) cleared that all used
treatments (IF and PAM and/or SSC) did not significantly affected leaf free
proline content of Manzanillo olive seedlings. These results may be as a
result of PAM treatment which could be interpreted on the basis of the
capability of PAM in increasing the water holding capacity of the soil and
increasing water availability to olive seedlings (Silberbush et al., 1993).

4- Leaf mineral content:
a- Leaf nitrogen content
Data of the two seasons in Table (5) cleared that the highest
percentage of nitrogen content (N%) in the leaves of Manzaniilo olive
seedlings was given by the IF regime at once/ 10days with adding PAM at
0.2% singly or combined with SSC at 12.5%, comparing with the other
treatments, with one exception in the second season. These results may

be due to that PAM reduced the leached amounts of N as NH and less

asNO, , especially under the IF of once/10days (Bress and Weston,

1993), serves as a nitrogen source (Grula et al., 1994) and improves the
conditions of soil which enhanced the decomposition rate of SSC (Wallace
and Wallace, 1986a) with increasing the activity of soil enzymes such as
urease and amidase (Kay-Shoemake et al.,2000), thus nitrogen
availability and translocation would be increased consequently the N% in
the leaves could be increased. Similar trend of results was stated by Abed
et al. (1981), Azzam (1985), Johnson and Veltkamp (1985). Silberbush et
al. (1993) reported that large amount of water absorbed by PAM materials
(80-85%) stored in vacuoles within its matrix. Diffusion of water into the
soil solution would render water available to olive seedlings. Undoubtedly,
increasing available soil moisture would ultimately increase nutrients
absorption and translocation by olive seedlings.
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b- Leaf phosphorus content

Data of the two seasons in Table (5) showed that the highest
percentage of phosphorus (P%) in the leaves was obtained by adding
PAM at 0.1% and SSC 12.5% in combination with using the IF regime
once/week compared with the other treatments. This result may be due to
that the moderate dose of SSC (12.5%) may contain less amounts of
metals, especially Fe and Al, which their presence in the bulk of medium
may be reduced under the influence of lower imigation regime,
(once/week), also PAM may act on chelating some, thus their precipitating
effect on P would be reduced. Besides, PAM may accelerate the
decomposition of SSC (Barvenik, 1994) and keeps it in the medium bulk
(Lentz et al., 2001), thus the availability and absorption of P would be
enhanced. Consequehtly the content of P in leaves could be increased.
Similar trend of results was found by Bjorneberg et al. (2000}, they stated
that P loss was reduced when PAM and surface residues were used
individually and to a greater extent when used together.
C- Leaf potassium content

The highest percentage of potassium content in the leaves was found
by the split addition of the medium rate of SSC (12.5%) under the IF
regime once/ 10days comparing with the other treatments during the two
seasons (Table 5). This result may be probably due to that SSC contains
high level of potassium, with respect to the reduction of the leached K
under the irrigation frequency regime of higher intervals (once/ 10days),
consequently the absorbed amount of k would be increased. Thus the
content of K% could be increased. Similar results were found by El-Kiey
(1983) and Klock-Moore (2000).

Table (1): Some chemical and physical properties of the used soil and

sewage sludge.
Variable ¢ __Sail Sewage Sludge

Ec {ds/m™) 2.02 (1:1, soil:water) 2.59 (1:10, soil:water)
pH i} 7.78 (1:1, soilbwater)  7.44 (1:10, soil:water)
Total carbonate (%) 175 5.53
Organic matter (%) 043 ) 38.8
N gkg 1.6 166
Pz0s g/kg 0.4 45
K20 glkg 28 10.8
Particle size distribution:
Sand (%) : _ : 97.38 -
Sit (%) 223 -
Clay (%) 0.39 -
Water holding capacity (%) (WMY) 10.46 : 16.65

Vol, 11 (4). 2006 727




8ZL 9002 () 11 1°A

Table(2): Effect of polyacrylamide {PAM), sewage sludge compost {S5C) and irrigation frequency (IF) on the growth
rate, trunk cross sectional area, [saf area and leaf dry weight of Manzanillo olive seedling during 2003 and
2004 seasons.

Trunk cross sectional area

Growth rate (em?) Leaf area {cm?) . Leaf dry waight (9)
PAM SSC 2003 2004 2003 2004 2003 2004 2003 2004
(%) (%) IF IF iF IF IF IF IF IF

Once/ Once/ Once/ Once/ Once/ Once/ Oncef Once/ Once/ Once/ Once/ Once/ Once/ Once/ Once/ Oncel
week 10days week 10days week 10days week 10days week 10days week T0days week 10days week 10days

0.0 00 083 05 065 081 05 058 059 054 267 264 283 283 104 8.7 104 100

125 066 073 . 081 085 066 065 085 066 318 278 325 284 113 113 118 16

250 082 072 08 084 070 066 072 075 302 282 303 285 120 118 124 119

Mean 070 087 077 077 062 063 065 0656 296 275 304 284 111 109 118 112

01 00 070 079 074 081 061 080 084 057 293 281 350 320 113 117 109 120

125 077 O0RQp 075 087 060 068 052 067 298 278 341 275 117 121 109 121

250 065 073 075 085 081 084 062 065 3.07 291 303 295 118 110 115 10§

Mean 0.7 077 075 084 061 063 059 063 299 283 33 297 115 116 114 118

0.2 00 088 072z 072 082 063 087 064 068 330 355 331 362 112 121 105 118

125 065 083 079 088 058 074 065 074 337 35 3181 360 116 123 112 124

250 069 059 079 082 059 065 0688 069 335 310 319 318 113 115 105 11.8

Mean 067 075 077 084 060 069 066 070 334 341 337 347 113 120 107 120

Ls Mean 069 073 076 082 061 065 063 066 310 300 324 313 113 115 111 118
.S.D.0,08 for:

PAM 0.02 0.03 NS 0.03 0.12 0.07 0.3 0.3
88C 0.02 0.03 0.04 0.03 NS 0.07 0.3 0.5
IF 0.05 0.04 0.03 NS NS 0.06 NS 0.2
F 0.03 0.02 0.07 0.05 0.20 0.30 0.5 0.5
0.03 0.02 NS NS 0.17 0.10 04 0.4

0.03 0.02 NS 0.04 NS 0.10 0.4 0.4

= NS NS NS NS 0.18 NS 0.7
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Table(3}: Effect of polyacrylamide (PAM), sewage sludge compast (SSC} and irrigation frequency (IF} on
the top, root and total dry weight of Manzanllle olive seedling duting 2003 and 2004 seasons.

Top dry weight {g) Root dry welght (g Total dry welght (g)
PAM  SSC _2008 2004 2003 2004 7003 2004
IF IF IF E iF IF

(%) 0%) Oncaf Orce/ Once/ Once/ Once/ Oncef Once/ Oncel Oncel Once/ Once/ Oncef

week 10days  week 10days  week 10days week 10days week 10days week 10doys

0.0 00 494 445 50.0 48.1 228 2.2 245 . 228 72.0 85.7 74.5 709
125 © 452 56.4° 83.0 50.0 20.8 285 274 358 75.0 829 90.4 4.5

25.0 59.1 454 656 808 320 38.2 209 - 325 911 81.6 985 3.3

Mean . 512 48.8 58.5 56.0 281 28,0 27.3 3037 784 78.7 888, 8.3
0.1 0.0 54.9 854 50.3 85.8 24.7 228 a3 34.5 79.6 88.3 834 0.3
12.5 52.8 52.8 0.5 '58.0 338 370 338 38.0 86.8 89.8 84.3 86.0

250 - 417 48.1 50.6 61.2 331 38.0 334 332 74.8 82.1 B840 ©  G44

Mean 498 548 50.5 583 30.5 320 334 352 80.3 88.7 83.9 pae
0.2 0.0 §1.1 56.1 48.4 55.8 26.8 258 346 354 778 81.0 81.0 21.2
12.5 43.6 57.0 57.0 57.7 259 337 318 306 745 9225 88.8 87.3

25.0 50.5 53.8 53.8 534 276 282 35.0 38.0 78.1 78.1 88.8 914

Mean 501 55.6 524 55.8 26.8 20.2 338 w7 76.8 84.2 80.2 93.3
Mean 50.4 53.1 54.1 57.6 28.5 207 3.5 344 78.8 825 85.8 911
L.S.D.nogfoﬂ
PAM 26 1.9 1.3 15 40 23
§8C 28 1.9 1.3 1.5 40 2.3
IF 2.1 10 10 12 a3 0.7
PAM x SSC 4.6 3.0 22 2.5 7.0 4.0
PAM x {F 22 2.2 NS NS 57 33
S5CxIF 2.2 22 1.8 21 57 2
_PAM=SSCxIF NS NS 3.1 NS NS HS

6ZL 9007 (M) 11 IOA
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Table(4): Effect of polyacrylamide (PAM), sewage sludge compost (SSC) and Irrigation fraquency ([F) on
the leaf chlorophyll, carbohydrates and proline content of Manzanlilo olive seedling durlng 2003
and 2004 seasons,

Leaf chiorophyll (mg/100g fresh Leaf frae proline contants (mg/g dry
weight) Leaf total carbohydrates (%) welhi)
PAM ° SSC 2003 2004 2003 2004 2003 2004
(%) (%), IF IF IF IF IF - {F

Once/ Oncel Once/ Once/ Once/ Once/ Once/ Once/ . Once/ Once/ Once/ Oncel

week  10days week . 10days week 10dsys week 10days week 10days  week  10dsys

0.0 0.0 471 48.8 497 48,8 8.52 8.01 8.08 7.82 13.3 13.3 13.1 13.1
125 . 578 59.3 583 6t5 8.08 13.03 1135 1111 134 13.0 13.2 13.0

250 604 80.5 62.8 80.3 1007 1335 11.51 12,32 13.0 13.0 13.0 128

Mean 55.0 55.5 56.9 559 9.22 1148  10.31 10.42 131 131 131 128
S0 0.0 58.3 625 55.1 61.2 9.20 13.22 9.38 10.87 13.2 129 12.9 131
125 58.8 63.0 52.9 63.7 1049 1510 5.80 14.01 13.0 12.8 13.0 129

250 552 850 595 66.0 1000 1448 921 11.31 130 128 130 129

Maan 57.4 63.5 55.8 ¥ 9,90 14.27 0.48 12.08 13.1 12.8 1289 . 1289
0.2 0.0 61.6 59.2 57.7 63.0 1045 1275 1058 1139 13.0 13.2 13.0 13.0
125 59.0 829 80.8 858 935 1477 952 15.58 130 13.2 129 129

250 5.7 57.4 58.2 80.5 1087 13.08 8.05 11.74 13.0 12.8 13.0 129

Mesan 504 59.8 58.8 63.1 10.26 13.52 8.71 12.90 13.0 13.0 129 12.9
Mean 57.3 59.6 867.2 61.2 9.79 13.09 9.83 11.79 13.1 13.0 12.9 129
L.8.D.0.05 for:
PAM 08 09 0.55 084 NS NS
§5C 0.8 08 0.55 0.64 NS NS
IF 08 o7 0.45 0.52 NS NS
PAM x SSC 14 1.6 0.95 1.1 NS NS
PAM x |F 1.1 1.3 0.78 0.91 NS NS
SSCxIF 11 13 0.78 0.91 NS NS
PAMxSSCxIF 19 NS 1.35 1.57 NS NS

(eyseq eqes Uy e ) 'say MY APV °f
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Tabie(S): Effect of polyacrylamide (PAM), sewage sludge compost (SSC) and irrigation frequency (IF) on
the leaf mineral content of Manzaniilo ollve seedling during 2003 and 2004 seasons.

Leaf nitrogen content (%) Leaf phosphorus content (%) Leaf potassium content (%)
2003 2004 2003 2004 2003 2004
PAM  8SC IF IF IF IF IF IF

() B oncer Once’r Onoe! Oncs! Oncel Once/ Onc/ Oncel Once/ Once! Once/ Oncel

week 10days . week 10days wesk 10days week 10days week 10days week 10days

0.0 ¢.0 1.66 1.83 1.82 1.82 0.41 0.12 0.15 0,12 1.56 1.82 1.70 1.51
125 217 1.77 2.24 1.83 025 0.17 0.21 0.22 1.80 1.98 1.88 203
250 2.0t 1.81 2.02 1.94 021 . 022 0.19 0.23 1.77 1.88 1.87 1.54
Mean 185 174 2.03 1.93 0.19 017 0.18 0.19 1.71 1.78 1.82 1.83
0.1 0.0 1.92 180 = 249 2.19 0.18 0.13 0.17 0.18 1.82 1.869 1.80 1.73
125 1.97 1.77 240 1.74 0.27 0.1% 0.25 0,18 1.89 1.77 1.72 183
250 2.08 180 2.02 194 0.26 0.12 024 0.14 1.80 1.72 1.87 1.82
Mean 1.98 1.82 2.30 1.98 024 013 0.22 0.18 1.77 1.73 1.83 1.68
0.2 0.0 220 2.54 230 261 0.13 0.1 0.14 0.14 1.82 1.82 1.85 1.82
125 2.36 2.58 260 2.59 0.13 AL 0.23 0.23 1.75 1.81 1.789 1.80
25.0 2.34 2.00 2,18 2.17 0.12 0.12 046 - 010 1.67 1.70 1.70 1.77
Mean 233 240 2.38 248 013 0.13 0.18 0.15 1.75 kAl 1.78 41.80
Mesan 2.08 1.80 2.23 212 0.19 0.14 0.19 0.18 1.74 1.74 1.1 1.76
L.S.D.0.08 for; . .
PAM 0.12 0.07 0.03 NS NS NS
8§SC NS 0.07 0,03 0.03 0.03 NS*
IF NS 0.06 0.03 0.03 NS NS
PAM x S5C 0.20 0.30 NS 0.06 0.06 o1
PAM x |F 017 0,10 0.05 NS 0.05 01
SSCxIF NS 0.10 NS NS 0.05 NS
PAMxSSCxIF NS 0.18 NS NS NS NS

(eyseq eqes dM3Y 2e ) Sy LAY APV I



J. Adv. Agric. Res. ( Fac. Agric. Saba Basha)

REFERENCES

Abed, F. M.; M. Y. Tayel and A. A. El-Hady (1981). The influence of soil
conditioners on nutnents uptake Egypt. J. Soil Sci. Sp. Issue, PP.
43-50.

Al-Harbi, A. R.; A. A. AI-Omran, A. A. Shataby and M. I
Choudhary(1999). Efficiency of ahydrophilic polymer decliries
with time in greenhouse experiments. Hort. Sci,, 34(2): 223-224.

Amoozegar, A. (1994): Selected characteristics of soil and lime treated
sewage sludge mixtures for once/week landfilt cover. Annual
Meeting for Soil Sci., Soc. Amer. Nov. 13-18, Seatle, Washington,
USA.

Azzam, R. A. (1983). Polymeric conditioner gels for desert soils. Commun.
Soil Sci. Plant Anal., 14(8).739-760.

Azzam, R. A. (1985). Tailoring polymeric gels for soil reclamation and
hydropoincs. Commun. Soil Sci. Plant Anal., 16(10): 1123-1138.

Bailey, L. H. (1961). The standard Cyclopedia of Horticulture. Vol. 11:
1414-1415.

Barvenik, W. {1994). Polyacrylamide characteristics related to soil
applications. Soil Science, 158:235-243.

Bates, L. B.; R. P. Waldern and 1. D. Teare (1973). Rapid determination of
free proline for water stress studies. Plant and Soil. 39:205-207. -

Bevacqua, F. and J. Mellano (1994). Crop response to sewage sludge
compost. A preliminary report Cal:fom:a Agric., 47. 22-24. Hort.
Abst., 64:49

Bjornerberg, L.; Alase, K. and Westermann, T. {2000). Controlling
sprinkler imigation runoff, erosion and phosphorus loss with straw
and polyacrylamide. Transaction of the ASAE, 43:1545-1551.

Black, A. (1965). “Methods of soit anaiy5|s Am. Soc. Argon., Madison,
Wisconsin, USA.

Bowman, D.; Richard, E. and Paul, L. (1990). Fertilizer salts reduce
hydration of polyacrylamide gels and affect physical properties of
gel-amended container media. J. Amer. Soc. Hort. Sci., 115:382-
386.

Bress, W. and Weston, A. {(1993). Influence of gel additives on nitrate,
ammonium and water retention and tomato growth in sioiless
medium. HortScience, 28: 1005-1007.

Callaghan, T. V.; H. Abdelnour and D.K. Lindley (1988). The
environmental crisis in the Sudan: The Effect of water absorbing
synthetic poly'mers on tree germination and early survival. J. And
Enviro., 14 301-317.

-

Yol. 11(4).2006 732



3. Adv. Agric. Res. ( Fac. Agric. Saba Basha)

Cheng, L. and Bray, R.-(1951). Determination of Ca and Mg in the soil and
plant material. Soil Sci., 72: 449-458.

Choudhary, i.; Al-Omran, M. and Shalaby, A. (1998). Physical properties
of sandy soil affected by soil conditioner under wetting and drying
cycles. Sultan Qaboos University journal for Scientific Research-
Agricultural Sciences, 3: 69-74.

Cox, A. (1995). Palletized sewage sludge as a fertilizer for containerized
plants: Plant growth and nitrogen losses. J. Plant nutrition, 18:
2783-2795. _

Darwish, O. H.; Hanna, L. F.; Maatouk, M. A.,, Ahmed, F. F. and
Mohamed, G. A. {(1996): enhancing the availability of phosphorus
as rock phosphate for Red Roomy grape vines by some materials.
1- effect on soil properties, growth and nutritional status of the
vines. The Fourth Arabic Conf. for Hort . Crops. El-Minia, Egypt,
March 1996, pp. 921-966.

Darwish, O. H.; F. F. Ahmed and G. A. Mohamed (1997). Fate of heavy
elements in sludge when applied o fruit trees. Alex. J. Agric. Res.
42(1):159-169.. '

Dubois, M.; K.A. Gilles; J.K. Hamilton; P.A. Robers and F. Smith.
(19566). Colormetric methods for determination of sugars and

. related substances. Analyt. Chem., 28:350-356.

El-Kiey, Z. (1983). Effect of sewage sludge application on soil properties
and plant growth. Ph.D. Thesis, Faculty of Agriculture, University
of Alexandria, Alexandria, Egypt.

Evenhuis, B. (1976). Nitrogen detemunatlon Dept. Agric. Res. Royal
Tropical Inst. Amsterdam.

Evenhuis, B. and P.W. DeWaard (1980). Principles and practices in plant
analysis. FAO. Soil Bull.,38(1):152-163.

Frossard, E.; Sinaj, S.; Zhang, L. M. and Morel, J. L. (1996): The fate of
sludge phosphorus in soil piant systems. Soil plant systems. Soit
Sci. Amer. J. 60: 1248-1253.

Grula, M.; Huang, L. and Sewekk, G. (1994). Interaction of certain
polyacrylamide with soil bacteria. Soil Science, 158: 291-300.

Hartmann, H. T. and P. Papaioannou (1971). Olive varieties in California.
Calif. Agric. Exp. Stn. Bult. 720.

Helial, H. M. (1998). Magnetic techniques.
www.wsdot.wa.gov/eesc/enviromental/htm.

Huzulak, J. and Mate]ka, F. (1997).irrigation timing by means of simple
model of canopy water regime. Soils and Fert. Abst., 60: 5992,

Vol. 11 (4). 2006 733




J. Adv. Agric. Res. { Fac. Agric. Saba Basha)

Johnson, M. S. (1984). Effects of soluble salts on water absorption by gel-
forming soil conditioners. J. Sci. Food Agric., 35: 1063:1066.

Johnson, M. 8. and C. J. Veltkamp (1985). Structure and functioning of
water-storing agricultural polyacrylamide. Journai of the Science
of Food and Agriculture, 36: 789-793.

Kay-Shoemake, L.; Westood, E.; Kilpatrick, L. and Harris, K. (2000).
Exchangeable ammonia and nitrate from different nitrogen
fertilizer preparations in polyacrylamide-treated and untreated
agricultural soils. Biology and fertility of soils, 31: 245-248.

Klock-Moore, A. (2000). Comparison of Salvia growth in seaweed
compest and bicsolids compost. Compost Science and Utilization
8: 24-28.

Lentz, D.; Sojka, E.; Robbins, W.; Kincaid, C. and Westermann, T.
(2001). Polyacrylamide for surface imigation to increase nutrients
use efficiency: and protect water quality. Communications in Soil
Science and Plant Analysis, 32:1203-1220.

Lu, H. and Wu, L. (2001). Spectrophotometric determination of
polyacrylamide in water containing dissolved organic matter. J.
Agric Food Chem., 49:4177-4182.

Murphy, J. and J.R. Riley {1962). A modified single solution method for
determination of phosphorus in natural water. Anal. Chem. Acta.
27:31-36.

Pill, W.G. and C. G. Jacono (1984). Effects of hydrogel incorporation in
peat-lite on tomato growth and water relations. Commu. Soil Sci.
Plant Anal., 15(7). 799-810.

Riad, A. (1982). Potential sources of organic matter in Egypt. FAQC soils
Bulletin. 45:22-25.

Silberbush, M. E. Adar and Y. De Malach {1993). Use of an hydrophilic
polymer to improve water storage and availability to crops grown
in sand dunes. 1.-Corn irrigated by trickling. Agric. Water Mange.,
23:303-313.

Smith, R. (1993). Sewage sludge and refuse composts as peat alternatives
for conditioning impoverished soils: effects on the growth
response and mineral status of Petunia grandiflora. Soit and Fert.
Abstr., 56:6537. '

Smith, S. R.; R. B, Harrison and |. Zabo Wski, (1994). Copper, Zinc,
molybdenum, cadmium and lead in the soll and crops in the
Fraser Valley (B.C.) Canada. Amer. Soc. Soil Sci., meeting. Nov.
13-18, Seattle, Washington, USA.

Snedecor, G.W. and Cochran, G.W. (1990). Statistical methods. 7" Ed.,,
lowa state Univ. press, Amer., lowa, USA.

Vol. 11 (4). 2006 734



J. Adv. Agric. Res. ( Fac. Agric. Saba Basha)

Tripepi, R.; George, W.; Dumroese, K. and Wmny, . {1991). Birch
seedlmgs response to imigation frequency and hydrophilic polymer
amendment in a container medium. J. Environ. Hort,, 9: 119-123.

Waltace, A. and Wallace, G. (1986a). Additive and Synergistic effects on
plant growth from polymers and organic matter applied to soil
simultaneously. Soil Science, 111: 336-342.

Wallace, A. and Wallace, G. (1986b). Effects of soil conditioners on
emergence and growth of tomato, cotton and lettuce seedlings.
Soil Sci., Vol. 141, No.(5).

Woodhouse, ]. and M. S. Johnson (1991). Effect of super absorbent on
survival and growth of crop seedhngs Agric. Water Mangement
20:63-70. .

Yadava, U.L. (1986) ‘A rapid and non destructure method to determine
chlorophyll in intact leaves. HortScience, 21.1449-1450.

Zeid, A. and Askar, F. (1987). Effect of sewage sludge applied to soil on
crop yields and some soil chemical and physical properties. J.
Agric. Res., Tanta Univ., 13(2):489-504.

S50 (800 CBEA gal o g 9 4R a8

Ol e JalS ) Glag
40K Ll bl Cygay ddaas
BVEC TEES RUTHC B SPERN T RUIEY)

2O ol Ly B 0 Clinas 9o hiliin (o g5 45 Cind Llad a0 Ciana
Jle % Yo, ¢ 1Y,0 (hia Clysiuae die Lgigy Jilaad pe % ¥ 6 0N ._,M‘_,li,;mm
F s (S50 iy (5B S (5 ALY cpellas a3 Sy Adlad B 055 el
ool By Adey Ty 5 b Ao jiad 5 gl e e g DY ga) e ol 3 pde US55
LYot 4 Y -T&&.W’thwuﬂ@uJﬁmﬂla

ool LS sl aal paiski oSy

Vol. 11 (4).2006 735




_J. Adv. Agric. Res. ( Fac. Agric. Ssba Basha)

gsﬁ&sygjfmms(%ne)me(% \).ud.‘ﬂul_*l&‘lui )
: dﬁxﬁw@u“wﬁnJJMWm%ul
e‘—:“p&t)-a.ﬂflhu-ﬁ(%")ﬂde(% 21) il ot did wd -,
&Mwéaﬂ'wmwa—dtm-ﬂmwuuql

M 5 sk JS 55 (58 Al a3 (% 17,0) slaad o (% ¢ \')muj,gud-r
G Glad (500 5 i pgl Rabiad 5 ok s abuae By 5 CIOEN 3a) Jona 535 )
| wwﬂi‘J—thJﬂ‘uww-*Jhsmmu#M%J

e 333 ¥ ol 5 JS55e s ol a3 % VY,0 S i 5 slaadl bl -
\)chﬂumﬂﬂwwwighﬂwxﬂuﬂﬂwdx‘ﬂ
i t_,,..ldss,.._,.,l‘.m h(%\te)sl..l,(%
elwuiwmului(h-hﬂsjt«hﬂ)shdeulﬂwuﬁhw -
(S (55 e U a3 (g SN) Abaleay A4l il

ol e FosN 5 5ma o Ysina | il asiedd COUY pyaad 5y ol -

"Vol. 11 (4).2006 736





