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Abstract: The reuse of agricultural drainage water in agriculture is something commendable as it is almost a
requirement strategically contributes to increase the sources of fresh water. The aim of this study is to
investigate the effect of irrigation with agricultural drainage water- providing another source of water for
irrigation leading to face water sacristy- on two different of olive cultivars` seedling (Manzanillo & Picual)
grown at Borg El- Arab city, Alexandria Government, Egypt. This work covers an application of irrigation using
five transactions of 0, 25, 50, 75 and 100% agricultural drainage water on two cultivars of olive seedlings. Effect
of irrigation process on growth (seedlings` length, branches` number, leaves` number) of both cultivars was
demonstrated in death of more than 50%, death approaches to 50% and continual alive plant for100%, 75% and
from 25-50%, respectively for irrigation transaction replicates after six months. There are no significant
differences between control (0%) and irrigation with (25-50%) agricultural drainage water. On the other hand,
changes in the protein profile of total protein (TP), peroxidase (PO) and chitinase activities in leaves of olive
seedlings could be briefed in the increase in TP content values for leaves was higher in picual cultivar of
untreated control seedlings than in manzanillo while 100% transaction both cultivars did not differ significantly.
Chitinase activity was differed significantly in manzanillo in response to different irrigation water treatments
in compare to seedlings of picual cultivar. N and K contents in leaves were significantly increased with
increasing agricultural drainage water with a value of 0.18 and 0.06% LSD (0.05), respectively, while P content
was increased gradually with increasing the drainage water a value of 0.06 % LSD (0.05), in both olive cultivars.

Key words: Agricultural drainage water  Enzymatic activity  Irrigation  Leaf mineral contents  Olive
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INTRODUCTION environment are competing with agriculture for the

In arid and semi-arid lands, water availability is the the most extensive tree crop of the Mediterranean basin
main limiting factor for crop yield productivity [1]. In these [3] and also, in Egypt, olive is one of the most important
regions, different factors as the human population growth fruits [4]. Olive trees have been traditionally cultivated in
or the increasing need for water in the preservation of the marginal  areas  with  low density under rainfall conditions

available water resources [2]. Olive (Olea europaea L.) is
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and are well known to be resistant to drought, but example: the function of Potassium (K) is transportation
irrigation can improve yield [3]. Actually, the olive has of sugars, cofactor of many enzymes, reduces
been an important element of the diet around the susceptibility to plant diseases [7]. So, any changes in
Mediterranean Basin for thousands of years, both for mineral contents of the plant may affect enzymatic
fresh consumption and for its oil [5] because of its healthy activities.
source of lipids and nutritional value of the olive stems The aim of this work is to study the effect of
from the fact that it has very little carbohydrate and is a irrigation with different levels of agricultural drainage
great source of monounsaturates [6]. This makes it a good water on growth, enzymatic activity and protein changes
element in a low-carbohydrate diet. Olives are a rich of olive cultivars seedlings 
source of polyphenols, which are critical as our body’s
defense against cancer. Polyphenols have many good MATERIALS AND METHODS
properties and these elements, which are the reason for
the taste and the smell of the olive, can also help as an This study was carried out during the period of
anti-inflammatory [6]. In the Mediterranean area, varieties February to September, 2012 on two different olive
such as Leccino, Picual, Pendolino, Arbequina, Picholine cultivars`  seedling  (Manzanello  &  Picual)  grown at
or Hojiblanca have proven to be more tolerant to cold Olive farm of City of Scientific Research and
temperatures than other varieties. Varieties such as Technological Applications (SRTA City), Alexandria,
Frantoio, Manzanillo or Barnea are considered to be Egypt. Agriculture drainage water samples for irrigation
moderately to highly sensitive to frost damage [7]. Olive were collected from Elbanjar drain, Elbanjar village,
trees are evergreen trees that have 50kg annual yield of Alexandria, Egypt.
fresh olives per tree [4] but there are many factors may
affect yield of olive trees like water stress- that shoot Transactions Irrigation using Agricultural Drainage
growth decreased with decreased water level [7]. Water:

To face water sacristy, most Mediterranean countries Collection of Agricultural Drainage Water Samples:
apply integration of wastewater recycling and reuse of the According to Standard Methods for Determination of
planning and development of water resources and made Water and Waste Water [10], agriculture drainage water
an integral part of overall environmental pollution control samples were collected in 20 liters plastic containers,
and water management strategy [8]. Presently, treated transported and preserved.
wastewater, in Jordan, is generated at 19 existing
wastewater treatment plants, treating the influent of about Chemical and Physical Characteristics for Water
88.5 million m  per year and approximately 80% of the Samples: According to Standard Methods for3

treated effluent is being reused. In most Mediterranean Determination of Water and Waste Water [10], chemical
countries, wastewater recycling and reuse has been and physical characteristics from pH, TDS, TN, PO and

elemental analysis of K, Na, Ca, Mg were examined for
resources and made an integral part of overall agricultural drainage water samples twice a month during
environmental pollution control and water management the period of irrigation as shown in Table 1. 
strategy. Presently, treated wastewater, in Jordan, is
generated at 19 existing wastewater treatment plants, Applied Transactions: Five transactions of irrigation
treating the influent of about 88.5 million m  per year and (fresh water (0% as a control), 25%, 50%, 75% and 100%)3

approximately 80% of the treated effluent is being reused using agricultural drainage water were applied of the two
[8]. Also, Tunisia is one of the very few countries that different olive cultivars` seedlings (Manzanello & Picual)
have elaborated and implemented a national policy for with age of one year. the experiment was laid out in
wastewater reuse in agriculture [9]. In case of wastewater factorial experiment in complete randomized with five
reuse especially agriculture drainage water in olive replicates in each transaction. Irrigation was applied twice
cultivating, mineral contents of irrigated waste water may every week from transplanting date up to eight months. 
affect the yield percentage- that leaf N, Cu, Mn, Fe, Pb
and Na contents increased with increasing salinity of Growth Measurements: At the 1  week after
irrigated wastewater. In other hands, this increase was transplanting, shoots length and leaves number were
accompanied with a decrease in K and Mg contents [8]. determined for all transactions with their replicates and
This reflects importance of minerals for plant itself- for calculate the average values.

4

integrated in the planning and development of water
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Table 1: Average values of chemical and physical characteristics for agriculture drainage water samples used in olive cultivars transactions

pH TDS (ppm) TN (ppm) PO  (ppm) K  (ppm) Na  (ppm) Ca  (ppm) Mg  (ppm)4
- + + ++ ++

7.80± 0.01 450.00±0.11 17.00±0.45 8.30±0.06 5.50±0.02 76.00±0.64 56.34±0.20 90.00±0.34

Biochemical Analysis Peroxidase activity = OD 436nm / mg protein.
Total Protein Content: The protein content was
determined in both leaves and roots of olive seedlings in Chitinase Assay
all last transactions. In order to quantify the total protein Preparation of Colloidal Chitin: The substrate colloidal
content, 1.0 g from fresh samples of every root and leaves chitin was prepared from chitin powder according to the
samples was homogenized in 2 ml 0.1 M phosphate buffer method described by Ried and Ogryd-Ziak [14]. Twenty
pH 7.0 in mortar. The homogenate was centrifuged at five grams of chitin was milled, suspended in 250 ml of
10,000 rpm 4°C for 15 min and the supernatant used as the 85% phosphoric acid (H PO ) and stored at 4°C for 24 h,
protein source. The total protein was determined then blended in 2 liters of distilled water using a warning
spectrophotometrically at 595 nm with Bradford reagent blender and the suspension was centrifuged. This
according to the method described by Bradford [11]. washing procedure was repeated twice. The colloidal
Bovine serum albumin (BSA, 0-50 mg/ml) was used as chitin suspension in the final wash was adjusted to pH 7.0
standard and the unknown concentration of the protein with (1N) NaOH, separated by centrifugation and the
was calculated by the trend line equation from the slope pelleted colloidal chitin was stored at 4°C.
of the curve.

Resistance-Related Enzymes Assay: Sample Preparation: determination was carried out according to the method of
This experiment was conducted to monitor the induction Boller and Mauch [15], 1 ml of the supernatant by
of some resistance- related enzymes in the two olive dinitrosalicylic acid using 1 ml of 1% colloidal chitin in
cultivars. The homogenized roots and shoots were rinsed 0.05 M citrate phosphate buffer (pH 6.6) in test tubes, 1 ml
with the same volume of 10 mM sodium phosphate buffer of enzyme extract was added and mixed by shaking. One
(pH 6.0) and filtered with a 0.2 mm nylon filter into a ml of 1% colloidal chitin in 0.05 M citrate phosphate buffer
centrifuge tube. The tissue extracts were centrifuged at (pH 6.6) in test tubes, 1 ml of crude extract was added and
12,000 rpm for 20 min at 4°C. The supernatant was used mixed by shaking. Tubes were kept in water bath at 37°C
for the enzymatic activity assay. The experiment was for 60 minutes, then cooled and centrifuged before
performed with 5-7 replications. Molecular weight of the assaying. Reducing sugar was determined in 1 ml of the
enzymes;  peroxidase, polyphenoloxidase, Catalase and supernatant by dinitrosalicylic acid [16]. Optical density
Phenylalanine  ammonia-lyase  were determined using was determined at 540 nm. Chitinase activity was
SDS-PAGE according to Laemmli [12]. Preserved samples expressed as mM N-acetylglucose amine equivalent
were treated with acetone 1: 4 (v/v) and kept at -20°C released / gram fresh weight tissue/ 60 minutes.
overnight. These samples were centrifuged (18000 Xg) at
–1°C for 15 min and the supernatant was then dried at Determination of Leaf Mineral Contents: Leaf mineral
room temperature and suspended in the sample buffer. contents just Na and Ca and K were determined in ppm

Peroxidase (PO) Activity: Peroxidase activity was Dispersion ICP, Teledyne Technologies Co., Hudson,
determined spectrophotometrically using guaiacol as a U.S.A. NPK percentages were determined: N determined
common substrate for peroxidases as described by Putter using micro-Kjeldahl equipment-Behr Model, Germany, P
[13].  The  homogenate  consists of 0.2 ml supernatant, determined using ammonium molybdate method according
was incubated with 1 ml of 0.1 M sodium acetate buffer to Page et al. [17].
(pH 5.2), 0.2 ml 1% guaiacol and 0.2 ml 1% H O  at 25°C for2 2

5 min and then measured at 436 nm. Na-acetate buffer pH Statistical Analysis: Data were subjected to statistical
5.2 was used as blank. Enzyme activity was calculated analysis according to Snedecor and Cochran [18] and the
from the change in absorbance and was expressed as treatment means were compared by using LSD test at 0.05
enzyme unit/mg protein as the following equation: level of probability.

3 4

Determination of Chitinase Activity: Chitinase

and converted into percentage using Prodigy High
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RESULTS AND DISSCUSION Chitinase Activity: Results presented in Fig. 2 showed

Biochemical Analysis seedlings than that of manzanillo. However chitinase
Total ProteinContent and Peroxidase Activity: As shown activity was differing significantly in manzanillo in
in Fig. 1 peroxidase activity was the same in the two response to different treatments in comparison to
cultivars. However protein activity in leaves was higher in seedlings of picual cultivar.
picual than in manzanillo seedlings with control plants.
Seedlings of both cultivars subjected to treatments of Growth Characteristics
25% of agricultural drainage water showed no significant Shoots Length and Leaves Number: Data presented in
differences in protein activity. Manzanillo seedlings Figs. 3 and 4 showed that average leaves number of both
treated with 50% agricultural drainage water showed cultivars was increased gradually with increasing
higher protein activity than picual ones. On the other irrigation drainage water form untreated control seedlings
hand, picual irrigated with 75% agricultural drainage water to 25% and/or 50% at the beginning of the experiment on
showed higher protein activity than manzanillo seedlings. February until September, 2012. However, irrigation
Finally both cultivars did not differ significantly in this with75% and 100% agricultural drainage water decreased
respect for seedlings irrigated with 100% agricultural average leaves number after one month of the treatments
drainage water. Recent studies discussed that manzanillo until the 1  September. Recent data confirm that olive
cultivar were more sensitive in activities catalase, cultivars may have a high capacity to recover from water
ascorbate peroxidase and nicotinamide adenine stress with its different composition [20, 21]. Most results
dinucleotide phosphate (NADPH) oxidase significantly suggest that larger amounts of water provided in a more
varied depending environmental conditions like cold and concentrated  fashion  improve  recovery from water
related cold-acclimation stage and the cold-hardiness stress. This is in agreement with those obtained by
level of the cultivars. Activities of the three antioxidative Ferna´ndez et al. [22], who reported that severe water
enzymes and total soluble proteins (TSP) were higher in stress conditions lead to a lack of response in absorption
this stage [19]. This may reflect sensitivity of manzanillo when full irrigation is restarted; this is due to emboli in the
for 75% and 100% irrigation levels. roots preventing any significant xylem flow.

that chitinase activity was higher in untreated picual

st

Fig. 1: Protein and peroxidase activity in leaves of two olive cultivars in response to irrigation with agricultural drainage
water

Fig. 2: Chitinase activity in leaves of two olive cultivars in response to irrigation with agricultural drainage water



World Appl. Sci. J., 30 (4): 413-419, 2014

417

Fig. 3: Effect of irrigation with agricultural drainage water on average leaves number of picual cultivars

Fig. 4: Effect of irrigation with agricultural drainage water on average leaves` number of manzanillo cultivars

Fig. 5: Effect of irrigation with agricultural drainage water on average shoots` length of picual cultivars

Fig. 6: Effect of irrigation with agricultural drainage water on average shoots` length of manzanillo cultivars
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Table 2: Effect of irrigation with agricultural drainage water on leaf mineral contents of seedlings of two olive cultivars
Manzanillo Picual
--------------------------------------------------------------------------- -------------------------------------------------------------------

Irrigation drainage water % N% P% K% Ca% Na% N% P% K% Ca% Na %
Control 1.53 0.26 0.51 1.33 0.91 1.37 0.23 0.59 1.19 1.13
25 1.59 0.26 0.59 1.21 1.01 1.46 0.25 0.61 1.12 1.17
50 1.67 0.30 0.69 1.08 1.27 1.51 0.29 0.70 1.03 1.30
75 1.82 0.31 0.71 0.98 1.31 1.63 0.30 0.78 0.92 1.42
100 1.86 0.30 0.68 0.98 1.43 1.66 0.34 0.81 0.95 1.49
LSD 0.05 0.18 NS 0.06 0.14 0.11 0.17 0.06 0.08 0.09 0.19
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