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ABSTRACT 

 
A field experiment was conducted at El-Kanater Horticultural Research Station in 

the seasons of 2010 and 2011 to study the effect of three soil moisture levels (25, 50 and 
75 % depletion i.e. wet, medium and dry) and three application of potassium unit i.e., 500, 
1000 and 1500 g/tree. The obtained results indicated that water consumptive use (W.C.U.) 
ranged between 1255.5 and 934.4 mm in the first season from 1278.6 to 974.63 mm in the 
second one, corresponding to 5273.1 and 3924.5 m3/fed. in the first season and 
5370.1 to 4093.4 m3/fed. in the second season, respectively. Increase of potassium 
application slightly decreased the water consumptive use (W.C.U.). 

Monthly water use was low after dormancy, then increased to reach a 
maximum during July and August. The rates declined to reach minimum during 
October. Seasonal crop coefficient (Kc) was 0.79. The wet moisture stress level (75 % 
available water) increased all studied growth characters in the two successive 
seasons. The water use efficiency was 0.96 and 1.0 kg fruits/m3 water consumed. It was 
markedly increased with increased potassium application. 

Increasing soil moisture enhanced leaf area, fruit length, fruit weight, fruit 
size, while decreased total soluble solids, T.S.S./acid ratio and acidity. The wet 
moisture stress level (75 % available water) gave the higher yield. 

 
INTRODUCTION 

 
Apricot is one of the few temperate fruit trees not affected by 

overproduction. Most apricot trees are cultivated in Mediterranean countries, 
where drought periods are increasingly common, a fact which makes irrigation 
water the most limiting factor for apricot productivity. Although apricot is 
considered a drought resistant crop and exhibits some xenomorpic 
characteristics, such as the ability to endure water stress in the dry season 
and the loss of leaves in winter (Torrecillas et al., 1999) commercial apricot 
production depends on irrigation. For this reason, in this area the optimization 
of the use and efficiency of irrigation by means of deficit irrigation strategies 
that permit maximum yield whilst reducing water application is of great 
importance. In this sense, regulated deficit  irrigation (RDI) may offer an 
approach to saving water in some woody crops by minimizing or eliminating 
negative impacts on yield and crop revenue (Chalmers et al., 1981; Domingo 
et al., 1996; Goldhamer, 1997). On the other hand, the world faces very 
serious global warming, which will produce a general warming and significantly 
increase the evaporative demand and the irrigation requirement for crops. For 
this reason, irrigation efficiency is becoming increasingly important in arid and 
semi-arid regions with limited water resources. Therefore, it is necessary to 
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adopt specialized and efficient methods of irrigation, such as drip irrigation. In 
order to achieve the twin objectives of higher productivity and optimum use of 
water (Gercek et al., 2009). Hence, the effect of irrigation has been studied in 
various fruit species in relation to growth, fruit quality and yield (Proebsting et 
al., 1981; Caspari et al., 1994; Mpelasoka et al., 2001). According to Le et al., 
(1989) and Girona et al., (1997), timing of water deficits has important effects 
on productivity of fruit trees. On the other hand, excessive water may have 
adverse effects on fruit quality, since it increases vegetative growth, 
promoting nutritional imbalance and decreasing fruit dry mass. Consequently 
it is important to study the effect of regulated deficit irrigation RDI on apricot 
fruit quality at harvest. On the other had, fertilization is a significant factor of 
the cultural practices for the Agricultural production. In order to prepare 
fertilizer program, soil properties are as important as the cultivar and 
environmental conditions. Generally N, P and K are taken into consideration 
to prepare the program. Potassium has a special place because of its effects 
on the quality parameters, stress cropping and yield. The K content of apricot 
leaf is reported to vary from 2.26 – 4.28 % by Yalcinkaya et al., (1995) for the 
Salak and from 2.13- 3.31 by Eryuce et al., (2002) for Hacihaliloglu varieties. 
Aksoy et al., (1995) found that leaf K content change between the years as 
do the N, Ca and Mg. Das (1998) searched the relations between leaf and 
soil and uptake amounts for the same variety in this region. Potassium is 
absorbed by apricot trees in significant quantities (Huguet, 1988). There is no 
sufficient knowledge about the K and P effect on apricot growth and yield. 
Most of the researchers working on this area focused on N fertilization 
(Dimitrovski & Cevetkovic, 1981; Kotze & Villiers, 1991; Kotze & Joubert, 
1992 and Sud & Bhutani, 1994). 

So, this study aimed to determine the optimum soil moisture level 
and potassium fertilizer doses as well as their relationships and effects on 
growth, yield and fruit quality of apricot trees.  

 
MATERIALS AND METHODS 

 
The present investigation was carried out in two successive seasons 

of 2010 and 2011 in addition to a prepared season through 2009 at El-Kanater 
Horticultural Research Station, Qalubia Governorate, Egypt, on clay loamy soil 
using Apricot (Prunus armeniaca L.). The trees were 7 years old and planted at 
four meters apart. The main treatments were: 
I1: Irrigation when 25 % of available soil moisture was depleted (wet). 
I2: Irrigation when 50 % of available soil moisture was depleted (medium). 
I3: Irrigation when 75 % of available soil moisture was depleted (dry). 

 The sub-main treatments: 
K1 = 1500 gm. K2O/tree. 
K2 = 1000 gm. K2O/tree. 
K3 = 500 gm. K2O/tree. 

In the form of potassium sulphate divided in two doses in mid 
February and mid April as soil application. Irrigation treatments started after the 
trees received the winter irrigation at February, i.e., from swelling stage. Irrigation 
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water was practiced when the moisture content reached the desired soil 
moisture level in each treatment. 

For planning irrigation, soil moisture content was estimated 
gravimetrically at four depths; 0-15, 15-30, 30-45, 45-60 cm. and computed on 
oven dry basis, periodically every two days. 

The experiment design was split plot (3 main plots irrigation x 3 
subplots potassium fertilization) with 3 replicates for each treatment and 3 
trees for each plot. The soil texture in El-Kanater was clay loam soil. Physical 
and chemical properties of the soil are illustrated in Table (1), the field 
capacity, the permanent wilting percentage, the available water and bulk density 
were determined as soil content shown in Table (2), while, Table (3) shows the 
meteorological data in the district, during the two seasons of the study. 
 
Table (1): Physical and chemical properties of the soil. 

Parameter Value Parameter Value 

Particle size distribution (%):  EC (dS/m, soil paste extract) 1.1 

Clay                     % 31.4 (saturation percent) 67.5 

Silt                       % 33.5 
Cations and anions in soil paste 
extract (mmolc/L):  

 

Fine sand            % 34 Na+ 4.1 

Coarse sand        % 1.1 K+ 0.41 

Texture class Clay loam Ca++ 3.07 

CaCO3 g / kg 35.9 Mg++ 2.63 

Organic matter g / kg 17 CO3
= 0 

* Available K mg / kg 191.9 HCO3
- 3.85 

* Available P mg / kg 9.33 Cl- 3.7 

pH (1: 2.5 w/v soil  water 
suspension) 

7.9 SO4
= 2.66 

* Extracts of NH4 – acetate (for K), and sodium bicarbonate (for P). 

 
Table (2): Field capacity wilting point, available water and bulk density 

of soil at various depths. 

Depths 
Field capacity 

(F.C.) % by weight 
Wilting point 

(WP) % by weight 
Available water 

(AW) % by weight 
Bulk density (BD) 

g./cm3 

0-15 37.9 18.1 19.8 1.27 

15-30 36.1 17.6 18.5 1.30 

30-45 33.5 16.9 16.6 1.31 

45-60 32.5 16.2 16.3 1.34 

FC: moisture at 33 kPa moisture tension. WP: moisture at 1.5 MPa moisture tension. AW = 
FC – WP. 

 
Characters studied: 
A- Water relations parameters: 

Actual evapotranspiration (C.U.) was estimated from the soil 
sampling and calculated according to technique used by the Ministry of 
Agriculture, Egypt, using the formula: 

               Q2 – Q1 
C.U. = D x Bd x ـــــــــــــــــــــــــــ 

               100 
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Where: 
D = the irrigation soil depth; Bd = bulk density of soil (g./cm3); Q2 = the 
percentage of soil moisture two days after irrigation; Q1 = the percentage of 
soil moisture before next irrigation. 

Soil samples for moisture determination were taken from each 15 cm 
depth from the upper 60 cm layer by a regular augur. The samples were 
immediately weighed and dried in an electric oven to a constant weight at 105 

C. Percentage of soil moisture content at the four depths was calculated on 
oven dry basis. The amount of water consumed in each irrigation was 
obtained from the difference between soil content after irrigation and before 
the next one.  
1. Seasonal water consumptive use: 

The seasonal water use values were obtained from the sum of water 
consumptive use for all irrigation per treatment, from February until October 
in each season. 
2. Monthly evapotranspiration: 

Monthly values were obtained from daily water use multiplied by the 
number of days in one month. 
3. Water use efficiency (W.U.E.): 

The production of apricot fruits by one cubic meter of irrigation water 
(fruit yield in kg/feddan/m3 water consumed/feddan), as affected by different 
treatments was calculated by the following equation (Vites, 1965):  

               Fruits yield (kg)/feddan 
W.U.E = ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  

        Seasonal ET (m3/water consumed) /feddan 
 
Table (3): Meteorological data for the district during 2010 and 2011 

seasons. 
Season 2010 2011 

Month T. max T. min. W.S R.H S.S S.R R.F T. max T. min. W.S R.H S.S S.R R.F 

Feb. 25.0 11.5 1.5 57.7 11.0 354 6.1 22.9 11.3 1.3 56.7 11.0 354 0.7 

Mar 27.1 13.9 1.9 60.0 11.8 441 0.0 24.8 11.9 1.8 57.3 11.8 441 0.4 

Apr 29.6 16.0 1.8 52.3 12.8 419 0.0 28.4 18.5 1.4 51.0 12.8 519 0.4 

May 33.9 19.2 1.7 49.0 13.5 585 0.0 32.8 18.7 1.7 50.3 13.5 585 0.1 

Jun 37.0 22.7 1.6 51.3 13.9 627 0.0 35.2 21.7 2.0 54.7 13.9 627 0.0 

Jul 36.3 23.9 1.8 67.0 13.8 613 0.0 37.3 23.5 1.9 58.7 13.8 613 0.0 

Aug 38.3 25.3 1.8 60.7 13.1 577 0.0 3.5 23.9 1.6 61.5 13.2 577 0.0 

Sep 35.8 23.5 2.1 59.0 12.2 512 0.0 35.5 22.7 0.9 58.0 12.2 512 0.0 

Oct 33.8 21.5 1.9 59.0 11.3 417 0.0 33.0 20.3 1.0 59.3 11.3 417 0.0 

Where: T. max., T. min. = maximum and minimum temperatures C; W.S.= wind speed 
(m/see); R.H. = relative humidity (%); S.S. = actual sun shine (hour); S.R. = solar radiation 
(cal/cm2/day). RF = rainfall (mm/month). 
[Data were obtained from the agrometeorological Unit at SWERI, ARC] 

 
4. Apricot trees evapotranspiration estimated by Penman Monteith 

formula (ET crop).  
Penman Monteith method was used to calculate ET crop for apricot 

trees in the district during 2010 and 2011 seasons of study using CROPWAT 
model (Smith 1991). 
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                0.408 Δ(Rn – G) + γ [900/(T + 273] U2 (es-ea) 
ETo = ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  
                           Δ + γ (1 + 0.34 U2) 

ETo  = reference evapotranspiration, mm/day 
 Rn  = net radiation (MJm-2d-1) 
G = soil heat flux (MJm-2d-1)  

Δ  = slope vapor pressure and temperature curve (kPaC-1)  
γ  = psychrometric constant (kPa °C-1).  
U2  = wind speed at 2 m height (ms-1).  
es-ea  = vapor pressure deficit (kPa).  
T  = mean daily air temperature at 2 m height (°C).  

5. Crop coefficient: 
Crop coefficient (KC) value was used for quantifying crop water use. 

It was calculated from the equation: KC = ETc / ETo; where ETc is ETe/ETo 
the actual water consumptive use and ETo is the reference (potential 
evapotranspiration). The ETo value was calculated using the atmospheric 
conditions data prevailing at El-Kanater district.   
B. Vegetative growth measurements: 

Some growth parameters were studied. Through determining both 
the average shoot length, number of leaves per shoot and leaf area. 
C. Fruiting parameters: 

Average yield per tree for each treatment was determined at 
harvesting time during the two seasons of study.  
7.1. Fruit quality: 

Samples of twenty fruits from each replicate at harvest were randomly 
collected and the following characters were determined as follows: 
7.1.1. Physical properties:  

Fruit weight, fruit size, length, diameter and firmness (Ib/inch2) by 
using pressure tester. 
7.1.2. Chemical properties: 

Total soluble solids in fruit juice was determined using hand 
refractometer, fruit juice acidity was measured according to A.O.A.C. (1985) and 
Vogel (1968).  
D. Leaf nutrient composition: 

Leaf samples were collected then washed with tap water followed by 
distilled water to remove any residues that might affect the results 

(Labanauskas 1966), fresh weight was determined and oven dried at 70 C till a 
constant weight then weighed and ground for analysis. 
E. Methods of analysis: 
9.1. Soil physical analysis: 

Particle size distribution was conducted using the pipette method 
according to Piper (1950). Soil moisture constant was determined using the 
pressure membrane apparatus, considering the saturation percent "SP" at 
KPa tension, field capacity "FC" at 33 KPa (0.33 bar) tension and wilting point 
difference between FC and WP (Stackman 1966). 
9.2. Soil chemical analysis: 
1- Salinity of soil saturation extraction was measured in terms of electric 

conductivity (EC) in dS/m. 
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2- Cationic and anionic composition of the saturation extract of the soil were 
determined according to the standard methods described by Jackson 
(1973).  

- Ca++ and Mg++ were measured by titration with versenate and Na+ and K+ were 
measured by flame photometer. 

- CO3
-- and HCO3

- were measured by titration with HCL. 
- SO4

-- was calculated by subtraction.  
1- Soil pH was determined in the soil water suspension (1: 2.5 w/v soil water) using 

a glass-electrode pH meter. 
9.3. Plant analysis: 

Total nitrogen was determined by the micro-kjeldahl method Pregl 
(1945). Total phosphorus was determined in concentrated acid digest and 
measured using a spectrophotometer (Spectronic 20) to the method described 
by Murphy and Reily (1962). Total potassium content was determined in the acid 
digest using Atomic Absorption Spectrophotometer method for plant analysis are 
cited in Jackson and Ulrish (1959) and Chapman and Pratt (1961).  
F- Statistical analysis 

All the obtained data during this study were statistical analyzed using 
the analysis of variance according to Snedecor and Cochran (1980) means were 
compared L.S.D. multiple test at 0.05 level.  

 
RESULTS AND DISCUSSION 

 
1- Seasonal water consumptive use: 

Evapotranspiration is the combination of two processes; evaporation and 
transpiration. Evaporation is the direct vaporization of water from the soil 
surface and/or from plant surfaces. Transpiration is the flow of water vapor 
from the interior of the plant to the atmosphere (Jones et al., 1984).  

Seasonal water consumptive use (i.e. w.c.u. or ETa.) by apricot trees was 
gradually decreased as water stress increased, in both seasons. As it 
registered 1255.5, 1172.0 and 940.2 mm. in the first season and 1278.6, 
1199.00 and 974.6 mm. in the second one for wet, medium and dry water 
regime levels, respectively, corresponding to 5273.1. 4922.4 and 3948.8 
m3/fed., in the first season, and 5370.1, 5035.8 and 4093.4 m3 water/fed., in 
the second season, respectively. Table (4) showed that such result might be 
reasonable, since more frequent irrigation period provide high evaporation 
opportunity from the relatively wet rather than dry soil surface (Doorenbos & 
Pritt, 1984; Devit et al., 1994 and Levitt et al., 1995). Abdalla et at. (1990) 
found that, the highest CU occurred when irrigation was done upon reaching 
a moisture of 70 to 80 % of the field capacity. 
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Table (4): Seasonal water consumptive use (mm.) for apricot trees as 
affected by soil moisture regimes and potassium 
application. 

        Potassium application 
 
Depletion available water % 

K1 K2  K3 Average 

  Season 2010 

I1 1245.3 1256.5 1264.7 1255.5 

I2 1157.2 1175.1 1183.7 1172.0 

I3 911.2 946.1 963.4 940.2 

Average 1104.6 1125.9 1137.3  

  Season 2011 

I1 1243.5 1290.6 1301.6 1278.6 

I2 1193.8 1197.9 1205.3 1199.0 

I3 959.6 972.8 991.5 974.6 

Average 1132.3 1153.8 1166.1  

I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 50 
% of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 

 
2- Monthly water consumptive use: 

Daily water consumptive use by apricot trees was the lowest at winter 
months under the different treatments Fig. 1. It began to rise during end of 
March, then. ET value gradually increased to reach its maximum at early 
summer during July. This might be due to the increase in growth during summer 
months afterwards, temperature increment or both. The daily consumptive 
use. again, gradually decreased. Such pattern was attained by apricot trees, 
regardless of factors studies (water regime or Potassium treatments). 
Weagand (1962) pointed out that, the drying rate of bare soil is positively 
related to the water content and relatively related to lime, and that a drying front 
advances into the soil linearly. Ibrahim (1981) concluded that the increase in 
evapotranspiration by maintaining soil moisture at a high level is attributed to 
excess available water in the root zone . 
4. Water use efficiency: 

Water use efficiency, is used to show the Kg. fruit yield production per 
unit area over water unit required in evapotranspirtion. It appears from Fig. 2 that 
this trait was markedly profitable under the medium soil moisture stress level 
(50%), as it registered 1.0 and 0.96 Kg. fruit yield/m3 of irrigation water in the first 
and second seasons, respectively. Whereas the dry treatment produced the least 
value 0.86 and 0.83 Kg. fruit yield/m3 irrigation water in both season successively. 
This means that apricot trees favors medium watering and high production prefers 
medium soil moisture than lower and high watering. It is also clear that, under dry 
conditions (I3) increasing K1 fertilization successfully increased water use efficiency 
(1.01 and 0.96 kg/m3) than K2 or K3 (0.76 and 0.74 kg/m3) through both seasons, 
respectively. 
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Fig. 1. Monthly water consumptive use (Eta in mm) by apricot trees 

under different water regime levels. 
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 50 
% of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 
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Fig. 2. Water use efficiency (kg fruit/m3 water) for apricot trees as affected 

by soil moisture regime and potassium applications. 
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 50 
% of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 
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5- Crop coefficient (Kc): 
Crop coefficient was calculated as the ratio of the previous two 

measurements throughout its growth cycle. The values were calculated 
according to the daily potential evapotranspiration estimated by Penman 
Monteith method using CROPWAT model (Smith 1991) and water consumptive 
use obtained from medium soil moisture level combined with KI potassium 
treatment, to estimate the amount of water required to meet 
evapotranspiration of apricot trees. Data in Table (5) revealed that mean 
seasonal crop coefficient of Apricot trees was 0.79 during the two seasons 
attained its highest value (0.82), in July. Then, it gradually decreased until it 
reached its lowest value at March (0.75). Doorenbos & Pruitt (1984) and Levitt et 
al., (1995) on different crops suggested that Kc values would provide a method of 
adjusting the water use rates to compensate for variation in climatic conditions at 
influence evaporative demand. 
 
Table (5): Actual and Potential ET (mm/day) for apricot trees during the 

two seasons of study. 
  Season Mar. Apr. May Jun. Jul. Aug. Sep. Oct. 

Actual ET 
mm/day 

2010 3.01 4.25 5.03 6.00 6.00 5.46 4.65 3.60 

2011 3.17 4.35 5.23 6.05 5.89 5.53 4.71 3.65 

Mean 3.09 4.30 5.13 6.03 5.94 5.50 4.68 3.62 

Potential ET 
mm/day 

2010 3.80 5.10 5.90 7.60 7.40 6.60 6.10 4.50 

2011 4.40 5.60 6.70 7.30 7.10 7.00 6.10 5.20 

Mean 4.10 5.35 6.30 7.45 7.25 6.80 6.10 4.85 

Kc 0.75 0.80 0.81 0.81 0.82 0.81 0.77 0.75 

 
Some vegetative growth and fruiting parameters: 
1. Vegetative growth: 

Results of Table 6 showed that, growth parameters decreased with 
reduction in both irrigation and potassium rate. 
1.1- Shoot, length and No. leaves/shoot:    

The main effect of irrigation treatments showed that I1, I2 and I3 gave 
shoot length of (63.28-64.50). (57.21-60.07) and (45.88 -49.48) cm in both 
seasons, respectively indicating that regardless of application, more water was 
associated with increased shoot length. However, the highest shoots was 
given by K1 and the lowest was by K3. The same trend was observed with 
number of leaves/shoot 31.76, 28.98 and 24.53 for I1, I2 and I3 in 2010 
season, respectively. 
1.2- Leaf area: 

Data in Table (6) significantly showed longer apricot leaves parallel to 
increased irrigation water rate and K application rate through the two studied 
seasons but the differences did not attain to significant between K1 and K2 in 
the 1st season as well as K2 and K3 in the 2nd season. The interaction between 
irrigation rate and K rate markedly showed that wet irrigation rate (I1) 
significantly increased leaf area under different potassium rates while medium 
and dry irrigation rate (I2 & I3) significantly increased leaf area with K1 than both 
K2 and K3. 
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Table (6): Effect of soil moisture regimes, potassium application and 
their interaction between them on shoot length (cm), 
number of leaves/shoot and leaf area (cm2) during 2010 
and 2011 seasons. 

Potassium application 
 
Depletion available 
water % 

Shoot length (cm) 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

 2010 season 2011 season 

I1 64.43 63.00 62.40 63.28 67.40 65.00 61.10 64.50 

I2 60.30 57.20 54.13 57.21 65.33 59.13 55.73 60.07 

I3 50.00 46.10 41.53 45.88 54.23 48.87 45.33 49.48 

Average (B) 58.24 55.43 52.69 - 62.30 57.70 54.10 - 

L.S.D. at 5 %   
Irrigation (A) 2.52  2.35  
Potassium (B) 2.52  2.35  
A x B 4.37  4.063  

 No. of leaves/shoot 

I1 34.33 31.53 29.40 31.76 33.13 31.60 29.20 31.31 

I2 29.47 29.13 28.33 28.98 30.27 29.40 28.00 29.22 

I3 25.60 25.03 22.97 24.53 26.13 25.77 24.27 25.39 

Average (B) 29.80 28.57 26.90 - 29.84 28.92 27.16 - 

L.S.D. at 5 %         
Irrigation (A) 1.410  1.762  
Potassium (B) 1.410  1.762  
A x B 2.439  3.052  

 Leaf area (cm2) 

I1 55.93 55.36 55.22 55.5 55.23 54.03 53.27 54.18 

I2 54.92 54.47 50.01 53.13 53.17 51.0 50.30 51.49 

I3 45.10 43.69 42.50 43.78 45.03 42.27 40.30 42.53 

Average (B) 51.98 51.17 49.26 - 51.14 49.10 47.96 - 

L.S.D. at 5 %         
Irrigation (A) 1.010  1.240  
Potassium (B) 1.010  1.240  
A x B 1.751  2.147  

I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 50 
% of available soil  
moisture was depleted (medium) and I3: Irrigation when 75 % of available soil moisture 
was depleted (dry).; 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 

 
2- Yield components: 

Yield components Tables (7 & 8) include fruit set %, fruit yield per 
tree and per feddan as well as number of fruits per tree. However, the 
present results showed a slight increase of fruit set percentage parallel to the 
increment of irrigation rate from I3 (7.99 and 7.00 %) to I2 (8.30 and 7.39 %) 
to I1 (8.55 and 7.69 %) as well as go with the increment of potassium 
application from K3 (7.58 and 7.15 %) to K2 (8.48 and 7.46 %) to K1 (8.77 and 
7.47 %). Meanwhile, better interaction was noticed with wet and medium 
irrigation rates under high K rate in 2010 and 2011 seasons of study, 
respectively. 

Concerning fruit yield/tree or feddan the data revealed clear decrease 
in fruit yield with the decrease of irrigation rate from wet to medium to dry. 



Eid T. A. et al. 

 632 

The same pattern of decrease was noticed with the decrease of potassium 
from 1500 to 1000 to 500 gm K2O/tree. So apricot trees produced the highest 
fruit yield under wet irrigation rate and high K interaction. 
 
Table (7): Effect of soil moisture regimes, potassium application and 

their interaction between them on fruit set (%),yield (kg/tree) 
and (ton/fed.) during 2010 and 2011 seasons. 

Potassium application 
 
Depletion available water 
% 

Fruit set (%) 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

 2010 season 2011 season 

I1 8.92 8.89 7.82 8.55 7.86 7.82 7.40 7.69 

I2 8.83 8.53 7.53 8.30 7.44 7.46 7.26 7.39 

I3 8.54 8.02 7.39 7.99 7.11 7.10 6.80 7.00 

Average (B) 8.77 8.48 7.58 - 7.47 7.46 7.15 - 

L.S.D. at 5 %         
Irrigation (A) 0.176  0.170  
Potassium (B) 0.176  0.170  
A x B 0.305  0.295  

 Yield (kg/tree) 

I1 27.26 25.59 25.20 26.15 27.90 26.77 25.07 26.58 

I2 25.44 25.08 22.60 24.39 25.90 24.98 23.80 24.89 

I3 19.84 18.82 17.15 18.60 20.02 18.59 16.16 18.26 

Average (B) 24.10 23.16 21.81 - 24.61 23.45 21.67 - 

L.S.D. at 5 %         
Irrigation (A) 1.53  1.904  
Potassium (B) 1.53  1.904  
A x B 2.44  3.298  

 Yield (ton/fed.) 

I1 5.72 5.37 5.38 5.49 5.86 5.62 5.27 5.58 

I2 5.34 5.27 4.76 5.12 5.44 5.25 5.00 5.23 

I3 4.17 3.95 3.60 3.91 4.20 3.91 3.39 3.83 

Average (B) 5.08 4.86 4.58 - 5.17 4.92 4.55 - 

L.S.D. at 5 %         
Irrigation (A) 0.251  0.302  
Potassium (B) 0.251  0.302  
A x B 0.435  0.522  

I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 
50 % of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 

 
Meanwhile, wet irrigation rate significantly increased number of 

fruits/tree (728 and 756) in the two seasons of study, respectively compared 
with the other two irrigation rates. Also, high potassium level significantly 
increased number of fruits/tree (693 and 732). So the highest number of 
fruits/tree were achieved with the interaction wet irrigation with high K level 
(750 and 767) through 2010 and 2011 seasons, respectively. Such finding may 
prove that adequate water supply for apricot trees is an important factor for 
maximizing its production. Kramer (1977) stated that water stress reduced 
photosynthesis by closure of stomata which decrease the supply of CO2. Also, 
water stress the capacity of the protoplasm to carry on photosynthesis. Bielorai et 
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al., (1984) and Goren et al., (1994) found that low water application produced a 
lower yield. 

On the other hand, potassium application at K1 significantly increased 
fruits number per tree than potassium soil application, while the significances did 
not touch the potassium treatment when yield was determined as kg./tree. 
These results were true in both seasons of study. The obtained data are in 
lime with those of Sobral et al., (2000) on orange trees. They suggested that 
potassium application increased fruit weight and yield per tree.  
3. Physical and chemical properties: 
3.1- Physical fruit properties: 

Physical fruit properties included fruit weight (g.) and size (cm3), 
firmness (Ib/inch2 and dimensions (Tables 8 & 9). Wet and medium irrigation 
treatments included similar fruit weight in 2010 season (36.22 and 35.36 g.).  
 

Table (8): Effect of soil moisture regimes, potassium application and 
their interaction between them on number of fruit/tree, fruit 
weight (g.) and fruit volume (cm3) during 2010 and 2011 
seasons. 

Potassium  
application 

 
Depletion available 
water % 

Number of fruit/tree 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

  2010 season 2011 season 
I1 750 700 733 728 767 750 750 756 
I2 700 699 667 689 760 750a 730 747 
I3 630 610 600 613 670 650 650 657 
Average (B) 693 670 667 - 732 717 710 - 
L.S.D. at 5 %         
Irrigation (A) 10.8  11.3  
Potassium (B) 10.8  11.3  
A x B 18.5  19.6  
  Fruit weight (g.) 
I1 37.43 36.48 34.73 36.22 36.40 36.00 33.53 35.31 
I2 36.17 35.87 34.03 35.36 34.07 33.38 32.00 33.15 
I3 31.47 30.83 28.47 30.26 30.00 28.60 24.87 27.82 
Average (B) 35.02 34.39 32.41 - 33.49 32.66 30.13 - 
L.S.D. at 5 %         
Irrigation (A) 1.352  1.265  
Potassium (B) 1.352  1.265  
A x B 2.341  2.191  
  Fruit volume (cm3) 
I1 37.0 36.0 34.0 35.7 38.00 36.10 33.70 35.90 
I2 34.0 33.7 32.0 33.2 35.07 34.10 32.53 33.90 
I3 29.0 29.0 28.3 28.8 29.57 28.70 25.30 27.90 
Average (B) 33.3 32.9 31.4 - 34.20 32.90 30.50 - 
L.S.D. at 5 %                 
Irrigation (A) 1.33  1.21   
Potassium (B) 1.33  1.21   
A x B 2.31  2.09   
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 
50 % of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 

 
So high and medium potassium applications produced similar fruit 

weight (K1 and K2) through the two studied seasons. Then, dry irrigation rate 
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(I3) and low K treatment significantly reduced fruit weight. Hence, the highest 
fruit weight was achieved by the interaction I1K1, I1K2 and I2K2 while the 
lowest fruit weight was produced with I3K3. 

Fruit size significantly decreased when irrigation rate decreased from 
wet (35.7 and 35.9 cm3) as well as potassium application was decreased. So, 
the largest fruits were produced by the interaction I1K1 (37.0 and 38.0 cm3) in 
the two seasons of study, respectively.  
 
Table (9): Effect of soil moisture regimes, potassium application and 

their interaction between them on fruit firmness (Ib/inch2), 
fruit length (cm.) and fruit diameter (cm) during 2010 and 
2011 seasons. 

Potassium  
application 

 
Depletion available  
water % 

Fruit firmness (Ib/inch2) 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

  2010 season 2011 season 
I1 10.30 9.83 8.30 9.48 11.25 10.33 9.50 10.30 
I2 10.14 9.50 8.20 9.28 11.17 10.25 9.33 10.25 
I3 10.20 9.00 8.00 9.07 11.00 10.00 9.17 10.06 
Average (B) 10.21 9.44 8.17 - 11.14 10.19 9.33  
L.S.D. at 5 %         
Irrigation (A) 0.310  0.255  
Potassium (B) 0.310  0.255  
A x B 0.536  0.441  
  Fruit length (cm.) 
I1 4.30 4.26 4.25 4.27 4.17 4.13 4.10 4.13 
I2 4.26 4.25 4.23 4.25 4.17 4.12 4.10 4.13 
I3 4.02 3.97 3.86 3.95 3.84 3.63 3.70 3.72 
Average (B) 4.19 4.16 4.11 - 4.06 3.97 3.97  
L.S.D. at 5 %         
Irrigation (A) 0.084  0.071  
Potassium (B) 0.084  0.071  
A x B 0.145  0.122  
  Fruit diameter (cm.) 
I1 4.04 4.04 3.99 4.03 4.02 4.00 3.95 3.99 
I2 4.00 4.03 3.97 4.00 4.03 3.97 3.97 3.99 
I3 3.93 3.88 3.83 3.88 3.70 3.59 3.64 3.64 
Average (B) 3.99 3.98 3.93 - 3.92 3.85 3.85  
L.S.D. at 5 %         
Irrigation (A) 0.055  0.045  
Potassium (B) 0.055  0.045  
A x B 0.095  0.077  
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 
50 % of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 

 
Fruit firmness also significantly decreased as irrigation rate decreased 

from wet (10.21 and 11.14 Ib/inch2) to medium (9.44 and 10.19 Ib/inch2) to 
dry (8.17 and 9.33 Ib/inch2) in 2010 and 2011 seasons, respectively. There 
was significant decrease of fruit firmness when high K level (K1) decreased to 
medium K level (K2) while no significant differences were noticed between 
medium and low potassium rates. The interaction effect showed K1, K2 and 
K3 in the same irrigation rate. 
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Fruit dimensions (length and diameter) have the same trend where 
significantly decreased with dry irrigation rate (3.88 and 3.64 cm as well as 
3.95 and 3.72 cm) while there were not significant differences between wet 
and medium irrigation rates (I1 and I2), respectively. Also, there were not 
significant differences between K2 and K3 treatments. However, there was not 
differences between K treatments within the same irrigation rate. 
3.2- Chemical fruit properties: 
Total soluble solids: There was quite evident that dry moisture treatments (I3) 
significantly produced fruits rich in juice total soluble solid content (12.0 & 11.22 
%) as compared with those produced by medium (11.72 & 10.56 %) and wet 
(11.17 & 10.33 %) soil moisture treatments in the first and second seasons, 
respectively. Furthermore, potassium application significantly succeeded in 
enhancing fruit T.S.S. Moreover, Table (10) revealed that the interaction between 
soil moisture content and potassium application exerted that wet soil moisture 
with K1 potassium in the first studying season proved to be the most effective 
combination in enhancing fruit total soluble solids content. The differences 
between this treatment and the others reached to significant level in most cases. 
 
Table (10): Effect of soil moisture regimes, potassium application and 

their interaction between them on total soluble solids 
(TSS) %, total acidity (%) and TSS/acid ratio during 2010 
and 2011 seasons. 

Potassium application 
 
Depletion available  
water % 

Total soluble solids (TSS) % 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

 2010 season 2011 season 
I1 12.50 11.00 10.00 11.17 10.50 10.50 10.00 10.33 
I2 12.33 11.50 11.33 11.72 10.83 10.83 10.00 10.56 
I3 12.50 12.00 11.50 12.00 11.67 11.50 10.50 11.22 
Average (B) 12.44 11.50 10.94 - 11.00 10.94 10.17 - 
L.S.D. at 5 %         
Irrigation (A) 0.297  0.230  
Potassium (B) 0.297  0.230  
A x B 0.514  0.399  
 Total acidity (%) 
I1 0.913 0.950 1.080 0.981 0.937 0.950 0.997 0.961 
I2 1.021 1.007 1.163 1.064 0.937 0.997 1.093 1.009 
I3 0.913 0.817 1.010 0.913 0.913 0.937 0.987 0.946 
Average (B) 0.949 0.924 1.087 - 0.929 0.961 1.026 - 
L.S.D. at 5 %         
Irrigation (A) 0.095  0.071  
Potassium (B) 0.095  0.071  
A x B 0.164  0.122  
 TSS/acid ratio 
I1 13.69 11.51 9.26 11.49 11.21 11.05 10.03 10.76 
I2 12.09 11.42 9.74 11.08 11.56 10.86 9.15 10.19 
I3 13.69 14.69 11.39 13.26 12.78 12.27 10.64 11.90 
Average (B) 13.16 12.54 10.13 - 11.85 11.39 9.94 - 
L.S.D. at 5 %         
Irrigation (A) 0.664  0.615  
Potassium (B) 0.664  0.615  
A x B 1.149  1.066  
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 
50 % of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 
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Total acidity content: Table (10) pointed out that in the fist and second 
seasons, dry soil moisture treatment decreased but with no significance fruit total 
acidity content than both medium and wet soil moisture treatments. 

As for the interaction between irrigation regimes and potassium 
application, data demonstrate that medium soil moisture treatments with K3 in the 
first and second seasons had the upper hand on increasing fruit total acidity 
content of apricot trees. 
T.S.S./acid ratio: It is obvious from Table (10) that fruits produced under tested 
irrigation regimes I1 and I3 during 2010 and 2011 seasons induced statistically 
similar effect while lowest with I2 on fruit TSS/acid ratio. Furthermore, the lowest 
ratio was that of K3 as follows 10.13 and 9.94, respectively. There was an 
interaction caused by K fertilization; under conditions of I2, K3 (9.74 and 9.15). 
4. Leaf mineral composition: 

Table (11) showed data of apricot leaf mineral composition (NPK). 
The present results showed significant increase in leaf N content in the two 
seasons of study with wet treatment (1.93 & 1.83 %) as well as leaf P in the 
second season only (0.29 %) than both medium and dry treatments. Contrary, 
leaf K content was significantly higher with dry irrigation treatment (1.460 & 
1.473%). 
 

Table (11): Effect of soil moisture regimes, potassium application and their 
interaction between them on nitrogen (%),phosphorus (%) 
and potassium (%) during 2010 and 2011 seasons. 

Potassium application 
 
Depletion available water 
% 

Nitrogen (%) 

K1 K2 K3 
Average 

(A) 
K1 K2 K3 

Average 
(A) 

 2010 season 2011 season 
I1 2.00 1.90 1.90 1.93 1.90 1.80 1.80 1.83 
I2 1.93 1.90 1.80 1.88 1.83 1.80 1.70 1.78 
I3 1.90 1.80 1.80 1.83 1.80 1.73 1.70 1.74 
Average (B) 1.94 1.87 1.83 - 1.84 1.78 1.73 - 
L.S.D. at 5 %         
Irrigation (A) 0.077  0.084  
Potassium (B) 0.077  0.084  
A x B 0.134  0.145  
 Phosphorus (%) 
I1 0.300 0.297 0.260 0.286 0.310 0.297 0.263 0.290 
I2 0.307 0.280 0.257 0.281 0.300 0.280 0.257 0.279 
I3 0.297 0.300 0.240 0.279 0.303 0.293 0.250 0.282 
Average (B) 0.301 0.292 0.252 - 0.304 0.290 0.257 - 
L.S.D. at 5 %         
Irrigation (A) 0.010  0.010  
Potassium (B) 0.010  0.010  
A x B 0.017  0.017  
 Potassium (%) 
I1 1.52 1.37 1.22 1.37 1.50 1.37 1.24 1.37 
I2 1.55 1.40 1.30 1.42 1.57 1.41 1.30 1.43 
I3 1.62 1.45 1.30 1.46 1.64 1.47 1.31 1.47 
Average (B) 1.56 1.41 1.27 - 1.57 1.41 1.29 - 
L.S.D. at 5 %         
Irrigation (A) 0.063  0.045  
Potassium (B) 0.063  0.045  
A x B 0.110  0.077  
I1: Irrigation when 25 % of available soil moisture was depleted (wet), I2: Irrigation when 
50 % of available soil moisture was depleted (medium) and I3: Irrigation when 75 % of 
available soil moisture was depleted (dry). 
K1 = 1500 gm. K2O/tree; K2 = 1000 gm. K2O/tree; K3 = 500 gm. K2O/tree. 
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Concerning potassium treatments, data revealed that, high K rate 
significantly increased leaf N content (1.94 & 1.84 %) than the other two K 
rates. While, P and K leaf content significantly decreased as K rate 
decreased. So, the highest leaf mineral composition was noticed with the 
interaction wet irrigation rate at high K rate (I1K1 = 2.0  1.9 % N as well as 
0.30 & 0.31 % P) but from the interaction dry irrigation rate at high K rate (I3K1 = 
1.62 and 1.64 % K) through the two successive seasons, respectively. 

Present results are in conformity with those being previously reported 
by Awasthi et al., (1997); Jianguo et al., (1998) on apple; Fernandez et al., 
(1996) and Liu et al., (1998) on olive; Nassef (2000); and Kabeel (2004) on 
peach; Eissa (2003) and Shadda et al., (2005) on apricot trees. 
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تأأير المحتوتأألرلمحا أألربلحوتارأأعللرت أأعلاسيأأالمحرلتو أأ لولاوأأبلستأألللتويأأل ل
ل"روس سل"لليفوتلجلدةلرتوالمحتشتش

لو  نل**لتوتدل**،لشعرونأرللجاةللإرامه ولإرامه ولا د*ل،لفو تعلأوتدل واق
ل**لتعهدلرولثلمحر وت نللللل*لتعهدلرولثلملأامضبللمحت وه

لاتيل–محج زةلل–تارزلمحرولثلمحزاما عل
 

، 0202تم إجراء هذه التجربة فى محطة بحوث البساتين بالقناطر الخيريةة خة م موسةمى 
، 02مسةتويا  لممحتةوا الرطةوبى لمتربةة  ننةد نقةى محتةوا التربةة بنسةبة  3لدراسة تأثير  0200
، 222معةةد   تسةةميد بعنلةةر البوتاسةةيوم   3( رطةة ، متوسةةط، جةةاك وأةةذل  تةةأثير % 52، 22

المنةةعرف فةةى ىرا ةةى ة( نمةةى النمةةو والمحلةةوم وجةةودة ثمةةار المشةةم  جم/شةةجر 0222، 0222
 طميية.

تةةر فةةى ممميم 002232 – 43939ته   المةةاء تةةراون بةةين سةةىظهةةر  النتةةان  ىن معةةدم ا
 – 230934ىا مةةةةا يعةةةةادم تةةةةر فةةةةى الموسةةةةم الثةةةةانى ممميم 005737 – 459373الموسةةةةم اووم و 

/ الفدان فى الموسم الثانى، أما ىن 3م 235230 – 924339فى الموسم اووم و / الفدان 3م 205330
 عيادة التسميد بالبوتاسيوم قمم بنسبة بسيطة معدم استه   المياه.

معدم استه   المياه الشهرا أان منخف اً بعد خروج اوشجار مةن السةأون ثةم عاد حتةى 
 ىأتةوبر.ولم ونمى نسبة خ م شهرا يوليو وىغسطس ثم نقى حتى ولم ىقم نسبة خة م شةهر 

مةاء متةان(  % 52حيث وجد ىن معاممة الةرا الرطة    Kc = )2354معامم المحلوم لممشم   
 – 2347أفةاءة اسةتخدام مةاء الةرا عاد  أم لفا  النمو والمحلوم فى موسمى الدراسة. وأان  

 ماء را أما عاد  هذه الأفاءة بعيادة معدم التسميد البوتاسى.أجم ثمار لأم متر مأع   032
عاد  مساحة الورقةة وىبعةاد الثمةرة وحجمهةا ومحلةوم الثمةار لأنهةا  ةة رطوبة التربعياد

     نسبة المواد اللمبة الذانبة الأمية والحمو ة والنسبة بينهما. قمم 

ل
لقوولرتور ولمحروث

 

لجوتععلمحتسيلاةل–رو علمحزاماعللاردلمحعو لوجوزرلو نأ.دل/ل
لحزاما هتارزلمحرولثلمل  دلموتدلاردلمحووفظأ.دل/ل


