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ABSTRACT 

Water stress is one of the main challenges which constrain olive cultivation in reclaimed area in 
Egypt. It can impair the growth and production performance of olives. Many investigations 
recommended spraying Lithovit to reduce the effect of water stress. We believe that we have designed 
an innovative solution to follow up the effect of spraying Lithovit (Ca CO3 & Mg CO3) on olive trees 
which exposure to different irrigation levels. Four concentrations of Lithovit were sprayed on olive 
(Olea europaea var. Manzanello) trees (0, 2, 4 and 6 g/L) under three irrigation levels (50, 75 and 100% 
of evapotranspiration for crop “ETc”) during 2017, 2018 seasons. Strong evidence of irrigation at 75% 
of ETc was found on olive growth, blooming and fruit setting. It was the best irrigation level to balance 
between vegetative growth and blooming. Moreover, there were significant variations between spraying 
Lithovit at 2 g/L and other concentrations on Blooming and fruit setting. Furthermore, the interaction 
between spraying Lithovit and irrigation levels cleared that spraying Lithovit at 2g/L and irrigation at 
75% of ETc enhanced blooming and fruit setting. On the other hand irrigation at 100% of ETc with 
spraying Lithovit at 2g/L improved the vegetative characteristics.  
  
Keywords: Olive, Manzanello, Lithovit®, Irrigation Requrements, Growth, Blooming and Water stress 

 
Introduction 

Olive tree is a strategic tree, which grow in reclaimed areas, whereas planting the other crops in 
these areas is economically feasible. The environmental conditions play a major role in olives growth 
and productivity (Lavee et al., 1990). 

Olive trees have been widely cultivated throughout the Mediterranean basin for around 5000 
years. Olives can thrive and produce in arid, semi-arid and the new reclaimed areas. As it can resist 
abiotic potentials such as drought, fluctuation in temperature, salinity, drought (Xiloyannis et al., 1999 
and Shaheen et al., 2011).  

Previous studies indicated that water stress plays a major role in olives growth and productivity 
moreover "it impairs the performance of olives growth and production" besides supplying olives with 
water requirements increase vegetative growth, blooming and yield quantity and quality. On the other 
side, vegetative growth, blooming and yield quantity and quality decrease gradually with increasing 
water stress (Lavee et al., 1990; Xiloyannis et al., 1999; Chartzoulakis et al., 2000; Asik et al., 2014 
and Tangu, 2014). 

Spraying Lithovit"Lithovit® fertilizer is natural stone which grinded in special mills and 
converted to fine powder" as foliar application leads to decompose its particles and release among other 
substances, especially calcium oxide (Ca O) and carbon di oxide (CO2) at high concentration in the 
intercellular compartment inside the leaves as well as on leaves surface which penetrate directly through 
the stomata (Kumar et al., 2013). The process of elevate CO2 in intercellular compartment and on leave 
surface lead to close stomata and photosynthesis continue efficiently due to diffused carbon dioxide 
inside the leaves, so plant decrease transpiration rate and reduce water requirement due to high drought 
tolerance (Bunce, 2003, Carmen et al., 2014 and Ainsworth and Rogers, 2007).  

Previous studies revealed that olive growth and the quality and quantity of fruits reduce gradually 
with increasing water stress. On the other hand, supplying olives with water requirements improve the 
quality and quantity of fruits and vegetative characteristics (Shaheen et al., 2011 and Asik et al., 2014). 

Thus, this study was initiated to follow up the effect of spraying Lithovit (CaCO3 & Mg CO3) 
with different levels of irrigation on Manzanello olive growth, blooming and fruit setting.  
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sand Method sMaterial 
  

This study was carried out at Wadi El-Natron in a sandy soil “Surface soil samples were taken 
and air dried for carrying out physical and chemical analysis which presented in the tables 1 and 2” of 
a private orchard at Wadi El-Natron, El Behera governorate, Egypt (30o 31' 05" N and 30o 07' 34" E). 
The experiment was started in December and continued during two successive growing seasons (2017& 
2018). It was investigated on Manzanello olive cultivar. Seventy-two bearing trees were selected and 
divided into 12 different treatments. Each treatment divided into three replicates and two trees for each 
of them. These selected trees were treated with three irrigation levels (50, 75 and 100% of ETc) and 
four concentrations of Lithovit“Lithovit® fertilizer” (0, 2, 4 and 6 g/L) were sprayed as a foliar 
application in the first week of February, May, and August. 

 
Table 1: Analysis of mechanical dry sieving of the orchard experimental soil 

Texture Depth 
1-2 
mm 

Coarse 
sand 

Medium 
sand 

Fine sand 
Very fine 

sand 
Silt + 
Clay 

Sandy soil 0-60 cm 7.5191 15.3507 38.1163 32.182 6.4756 0.3563 

 
Table 2: Chemical analysis of the orchard experimental soil 

Ca++  Mg++ Na+ K+ CO3
-- HCO3

- Cl- SO4-- PH EC TDS 
 meq/ L 

7.6 
dS/m mg/L 

25.988  2.518 5.218 0.383 Nil 0.42 30.389 4.828 3.34 2333.4 

 
The following table presented chemical analysis of irrigation water sample, which taken from a 

well after two hours of starting operating. 
 
Table 3: Analysis of irrigation water sample 

EC TDS PH Ca++ Mg++ Na+ K+ CO3
-- HCO3

- SO4
-- Cl- 

μS/cm Mg/l 
7.7 

Cations  meq/l Anions  meq/l 
1617 641.5 1.638 1.467 8.696 0.077 0.799 2.599 0.262 7.668 

 
Climatic data 

Meteorological data were investigated before conducting the experiments by using climwatt and 
cropwatt programs to calculate reference evapotranspiration and showed in tables 4 and 5. 
ETc calculated as follow: 

ETc = ETo × Kc 
ETc: crop evapotranspiration  
ETo: reference crop evapotranspiration 
Kc: crop coefficient 
 
Table 4: Meteorological data and ETo in El Behera governorate 

 Min Temp. Max Temp. Humidity Wind Sun Rad 
Eff. 
rain 

ETo 

Month °C °C % km/day hours MJ/m²/day mm mm/day 
Jan. 5.2 19.8 52 207 7.8 13.9 1 2.86 
Feb. 6.6 21.8 44 242 8.6 17.1 1 3.89 
Mar. 9.6 24.8 39 277 8.9 20.1 1 5.19 
Apr. 13.8 30.7 31 277 9.3 22.8 1 6.95 
May 17.5 34.5 29 268 10.3 25.3 0 8.05 
June 20.3 36.9 31 277 11.2 26.9 0 8.84 
July 21.3 37.1 36 225 11.1 26.5 0 8.01 
Aug. 21.4 36.8 38 207 10.8 25.3 0 7.48 
Sep. 19.4 34.4 43 216 9.9 22.1 0 6.50 
Oct. 16.2 30.3 46 216 9.1 18.3 0 5.15 
Nov. 10.6 25.5 51 181 8.4 14.9 0 3.55 

Dec. 6.6 20.7 55 199 7.9 13.3 0 2.79 
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Table 5: Kc and ETc. in El-Behara, by using climwatt and cropwatt programs and FAO 56 

 
First season Second season 

Kc  
ETc  

mm/day 
Kc  

ETc  
mm/day 

January 0.50 1.43 0.50 1.43 
February 0.50 1.945 0.50 1.945 
March 0.65 3.3735 0.65 3.3735 
April 0.68 4.69125 0.60 4.17 
May 0.68 5.43375 0.55 4.4275 
June 0.68 5.967 0.50 4.42 
July 0.70 5.607 0.45 3.6045 
August 0.70 5.236 0.45 3.366 
September 0.70 4.55 0.45 2.925 
October 0.70 3.605 0.65 3.3475 
November 0.70 2.485 0.65 2.3075 
December 0.70 1.953 0.65 1.8135 

 
Table 6: Irrigation water quintets, dates and intervals in El-Behera governorate 

Month 
First season Second season 

Irrigation 
requirement 

Irrigation 
duration 

Irrigation 
interval 

Irrigation 
requirement 

Irrigation 
duration 

Irrigation 
interval 

 L/ day hours/ day dayes L/ day hours/ day dayes 

January 23.32 0.25 9 23.32 0.25 9 

February 31.72 0.34 6 31.72 0.34 6 

March 55.02 0.60 4 55.02 0.60 4 

April 76.51 0.83 3 68.00 0.74 3 

May 88.61 0.96 2 72.20 0.78 3 

June 97.31 1.06 2 72.08 0.78 3 

July 91.44 0.99 2 58.78 0.64 3 

August 85.39 0.93 2 54.89 0.60 4 

September 74.20 0.81 3 047.7  0.52 4 

October 58.79 0.64 3 54.59 0.59 4 

November 40.53 0.44 5 37.63 0.41 5 

December 31.85 0.35 6 29.57 0.32 7 

 
Data of the following parameters were recorded: 
 
Vegetative growth characteristics 
Five uniform shoots were randomly selected on four main branches of each tree and labeled to record 
vegetative growth measurements.  
 
Shoot length (cm)  

Shoots length measured for the twenty shoots which selected after the growing seasons of each 
replicated tree. The length of each shoot “between the points of new growth initiation to the tip of the 
shoot” was measured at the first week of March and at the last week of November and the difference 
between these two observations was designated average shoot length. It measured by a ruler and 
expressed in centimeters (cm). 

 
Number of shoots per meter 

The average number of new shoots per meter of each replicated tree was counted at the last week 
of November. 

 
Leaf area (cm2) 

Samples of 20 adult leaves/ treatment were randomly taken from the middle portion of each year’s 
growth of selected shoots to determine leaf blade area at the last week of November, according to 
equation described by Ahmed and Morsy, (1999) and cited after Shaheen et al., (2011). 
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Leaf area= 0.53 (leaf length x leaf width)+ 1.66 

 
Blooming and fruit setting 

 
Number of inflorescences per shoot: 

Average number of inflorescences per shoots was calculated for the selected shoots for each 
replicated tree. 
 
Number of perfect flowers per inflorescence: 

Twenty inflorescences at the middle portion of the select shoots were randomly selected from inner 
and outer portion of the tree canopy to determine the number of perfect flowers per inflorescence. 

 
Sex expression: 

Sex expression calculated according the next equation 
 

Sex expression= 
Number of perfect flowers 

x 100 
Number of total flowers 

 
Initial fruit set  

Initial fruit set was calculated after twenty days of pollination according the next equation. 
 

Initial fruit set= 
Number of Initial fruit 

x 100 
Number of perfect flowers 

 
Statistical analysis 

Results of this study were exposed to proper statistical analysis of variance for a split plot design 
with two factors “irrigation treatments were allocated as main plot and spraying Lithovitas sub plot” 
using statistix computer program (Anonymous, 2008) with three replicates. Each replicate’s value was 
the average of two trees values. Duncan’s multiple range tests were used to compare between means. 
Alphabetical letters in the column are significantly different at (0.05) level (Duncan, 1955). The same 
trees were used throughout both of experimental seasons. 

 
Results 
 
Vegetative growth 
 
Shoot length 

Data in table (7) appear the significant effects on the values of shoot length of Manzanello olive 
cultivar due to different Lithovit and irrigation levels in both seasons. 

Spraying Lithovit at 6 and 2 g/L exhibited the highest shoot length values of Manzanello (19.5 & 
17.2 cm) olives compared with the other treatments in the first and second seasons, respectively. In 
addition, 100% of ETc irrigation achieved the highest significant values of shoot length of Manzanello 
(24.2 & 21.9 cm) olive cultivar compared with the other treatments in the first and second seasons, 
respectively. 

Concerning the interaction between spraying Lithovit and irrigation, it's quite clear that spraying 
Lithovit at 6 & 2 g/L with irrigation at 100 % of ETc had the maximum values of shoot length of 
Manzanello (30.7 & 24.0 cm) olive cultivar compared with the other treatments in the first and second 
seasons, respectively. 

 
Shoots number/ meter 

Table (8) clarifies the significant effects on shoots number / meter values of Manzanello olive 
cultivar among spraying Lithovit and irrigation levels in the first and second seasons. 

Spraying Lithovit at 6g/L concentration optimized the values of shoots number/ meter of 
Manzanello (27.71 & 36.67) olive cultivar compared with the other treatments in the first and second 
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seasons, respectively. Besides, irrigation at 100% of ETc revealed the highest significant values of new 
shoots number/ meter of Manzanello (26.66 & 34.75) olive cultivar compared with the other treatments 
in the first and second seasons, respectively. 

Concerning the interactions, it is quite clear that spraying Lithovit at 6 g/L and irrigation at 100% 
of ETc maximized shoots number/ meter values of Manzanello (31.00 & 42.67) and Manzanello (30.67 
& 29.00)olive cultivars compared with the other treatments in the first and second seasons, respectively. 
 
Table 7: Effect of irrigation and spraying Lithovit levels on shoot length of Manzanello olives during 

2017 and 2018 seasons 
Parameter Shoot length (cm) 

Treatments 

2017 2018 

Lithovit rate Irrigation 
Mean 

Lithovit rate Irrigation 
Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

s 

100% 
18.5 21.4 26.2 30.7 24.2 21.3 24.0 23.2 19.0 21.9 

d c b a A b a a c A 

75% 
13.4 18.3 18.4 18.6 17.2 15.8 17.6 15.9 15.6 16.2 

e d d d B d c d d B 

50% 
6.3 8.2 8.2 9.1 8.0 7.3 9.9 10.4 11.6 9.8 
g fg fg f C g f ef e C 

Lithovit Mean 
12.2 14.4 15.3 17.0  13.7 16.7 14.1 13.5  

C B B A  B A B B  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 
 

Table 8: Effect of irrigation and spraying Lithovit levels on shoots number /meter of Manzanello olives 
during 2017 and 2018 seasons 

Parameter Shoot number/meter  

Treatments 
2017 2018 

Lithovit rate Irrigation 
 Mean 

Lithovit rate Irrigation 
 Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

s 

100% 
20.33 26.33 29.00 31.00 26.66 28.00 32.00 39.33 42.67 34.75 

e c b a A d-f c b a A 

75% 
17.67 22.00 26.83 27.67 23.54 25.67 26.00 31.67 38.33 30.42 

f e c bc B e-g ef cd b B 

50% 
13.77 18.33 20.87 24.47 17.77 22.00 25.00 28.66 29.00 26.17 

g f e d C g fg c-f c-e C 

Lithovit Mean 
17.26 22.22 25.57 27.71  25.22 27.67 32.22 36.67  

D C B A  D C B A  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% 
level. 

 
Leaf area (cm2) 

Data in table (9) expose the significant effects on leaf area of Manzanello olive cultivar due to 
different Lithovit spray and irrigation levels in the first and second seasons. 

Spraying Lithovit at 6 g/L concentration increased leaf area values (4.45 & 5.72 cm2) olive 
cultivar compared with the other treatments in the first and second seasons, respectively. Likewise, 100 
% of ETc irrigation recorded the highest significant leaf area (4.58 & 6.13 cm2) olives compared with 
the other treatments in the first and second seasons, respectively. In addition, the interaction clears that 
trees which sprayed with Lithovit at 6 g/L and irrigated at 100 % of ETc maximized leaf area values 
(4.83 & 6.80 cm2) olive cultivar compared with the other treatments in the first and second seasons, 
respectively. 

 
Blooming and fruit setting 
 
Inflorescences number/ shoot 

As shown in table (10), the values of inflorescences number of Manzanello olive cultivar were 
significantly affected by all treatments in the first and second seasons.  
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Spraying with Lithovit at 2 g/L gave the highest values of inflorescences number of Manzanello 
(6.88 & 5.39) olives compared with the other treatments in first season and second seasons, respectively. 
Likewise, irrigation at 75% of ETc significantly increased perfect flowers of Manzanello (6.41 & 6.04) 
olive cultivar compared with the other treatments in the first and second seasons, respectively.  

The interaction between irrigation levels and Lithovit showed that the highest values of 
inflorescences number were noticed with 75% of ETc irrigation with spraying Lithovit at 2 g/L of 
Manzanello (7.83 & 7.17) olive cultivar compared with the other treatments in the first and second 
seasons, respectively. 
 
Table 9: Effect of irrigation and spraying Lithovit levels on Leaf area (cm2) of Manzanello olives during 

2017 and 2018 seasons 
Parameter Leaf area (cm2) 

Treatments 
2017 2018 

Lithovit rate Irrigation 
 Mean 

Lithovit rate Irrigation 
 Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

s 

100% 
4.27 4.51 4.70 4.83 4.58 50.33 6.12 6.28 6.80 6.13 
d-f b-d ab a A c-e a-c ab a A 

75% 
3.65 3.99 4.14 4.32 4.03 4.62 7.75 5.23 5.55 5.04 
hi fg ef c-e B e-g d-g d-f b-d B 

50% 
3.30 3.67 4.01 4.21 3.80 4.13 4.14 4.53 4.80 4.40 

j h fg d-f C g g fg d-g C 

Lithovit Mean 
3.74 4.06 4.28 4.45  4.70 5.00 4.35 5.72  

D C B A  C BC AB A  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 

 
Table 10: Effect of irrigation and spraying Lithovit levels on inflorescence number/shoot of 

Manzanello olives during 2017 and 2018 seasons 
parameter Inflorescence number per shoot 

Treatments 
2017 2018 

Lithovit rate Irrigation 
 Mean 

Lithovit rate Irrigation 
 Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

s 

100% 
4.97 7.63 6.73 5.83 6.29 3.65 6.68 5.60 5.42 5.33 

d a b c A d a bc c A 

75% 
3.30 7.83 7.30 7.20 6.41 3.30 7.17 7.07 6.63 6.04 

f a ab ab A de a a ab A 

50% 
3.22 5.17 4.13 6.37 3.98 1.62 2.32 2.22 2.31 2.12 

f cd e f B f ef ef ef B 

Lithovit Mean 
3.83 6.88 6.06 5.47  2.86 5.39 4.96 4.79  

D A B C  C A AB B  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 

 
Perfect flowers / inflorescence 

Table (11) indicates that perfect flowers of Manzanello olive cultivar were significantly affected 
with all treatments in both seasons . 

Spraying with Lithovit at 2 g/L showed the highest values of perfect flowers of Manzanello (14.94 
& 7.86) olive cultivar compared with the other treatments in the first and second seasons, respectively. 
Additionally, 75% of ETc irrigation significantly increased perfect flowers of Manzanello (13.91 & 
5.15) olive cultivar compared with the other treatments in the first and second seasons, respectively . 

The interaction between irrigation levels and Lithovit concentrations showed that the best values 
of perfect flowers were noticed with spraying Lithovit at 2 g/L and 75% of ETc irrigation level of 
Manzanello (17.03 &10.26) olives compared with other treatments in the first and second seasons, 
respectively. 

 
Sex expression 

Data presented in table (12) indicate that spraying Lithovit at 4 &2 g/L gave the highest significant 
values of sex expression (83.45 & 70.48 %) with non-significance between it and 2 g/L (82.65 %) 
compared with other treatments in the first season. Besides, the highest significant value of sex 



Middle East J. Appl. Sci., 9(4): 1047-1056, 2019 
EISSN: 2706 -7947    ISSN: 2077- 4613                                             DOI: 10.36632/mejas/2019.9.4.20 

1053 

expression was gained by 75 & 100% of ETc irrigation level (77.76 & 68.25%) in the first and second 
seasons, respectively. 

Concerning the interaction, it's obvious that trees which received 4 g/L of Lithovit and 100% of ETc 
irrigation have the highest significant sex expression (91.55 %) compared with other treatments in the 
first season while trees which received 4 g/L of Lithovit and 75% of ETc irrigation have the highest 
significant sex expression (76.92%) in the second season. 
 
Table 11: Effect of irrigation and spraying Lithovit levels on perfect flowers number of Manzanello 

olives during 2017 and 2018 seasons. 
Parameter Number of Perfect flowers / inflorescences 

Treatments 
2017 2018 

Lithovit rate Irrigation 
 Mean 

Lithovit rate Irrigation 
 Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

s 

100% 
9.50 14.67 13.80 6.93 11.23 5.84 7.75 7.06 5.66 6.58 
ef bc bc g B e bc cd ef B 

75% 
10.60 17.03 15.40 12.60 13.91 5.90 10.26 8.67 7.76 8.15 

de a ab cd A e a d bd A 

50% 
7.93 10.57 9.30 7.37 8.80 4.76 7.39 6.23 5.49 5.97 
fg de ef fg C f c de ef C 

Lithovit Mean 
9.34 14.09 12.84 8.97  5.50 8.47 7.32 6.30  

C A B C  D A B C  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 
 

Table 12:  Effect of irrigation and spraying Lithovit levels on sex expression of Manzanello olives 
during 2017 and 2018 seasons 

Parameter Sex expression (%) 

Treatments 

2017 2018 
Lithovit rate Irrigation 

 Mean 
Lithovit rate Irrigation 

 Mean 0 g/L 2 g/L 4 g/L 6 g/L 0 g/L 2 g/L 4 g/L 6 g/L 

Ir
ri

ga
ti

on
 l

ev
el

 

100% 
70.88 83.93 91.55 54.85 75.29 61.92 66.84 63.62 58.02 68.25 

de b a f ab f d e g a 

75% 
67.42 86.23 83.48 73.92 77.76 56.87 73.39 70.68 76.92 67.11 

e b b cd a g b c a a 

50% 
70.33 77.79 75.33 66.71 72.54 85.34 71.20 66.54 67.49 62.60 

de c cd e b g bc d d b 

Lithovit Mean 
69.45 82.65 83.45 65.16  59.04 70.48 66.95 67.47  

b a a c  c a b b  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 
 

Initial fruit set 
Table (13) illustrates that spraying Lithovit at 2 g/L gave the highest values of initial fruit set of 

Manzanello (3.69 & 2.67) olive cultivar compared with the other treatments in the first and second 
seasons, respectively . 
 

Table 13: Effect of irrigation and spraying Lithovit levels on initial fruit set of Manzanello olives during 
2017 and 2018 seasons 

Parameter Initial fruit set (%) 

Treatment 

2017 2018 
Lithovit rate Irrigation 

 Mean 
Lithovit rate Irrigation 

 Mean 0g/L 2g/L 4g/L 6g/L 0g/L 2g/L 4g/L 6g/L 

Ir
ri

g
at

io
n

 l
ev

el
s 

100% 
2.17 3.49 3.62 1.89 3.09 1.68 2.47 2.23 1.93 2.08 
c-e a-d a-d de B g bc de f B 

75% 
2.57 4.42 4.32 4.60 3.77 2.03 2.92 2.54 2.40 2.72 
bc a ab a A ef a bc cd A 

50% 
1.28 3.15 2.58 1.41 2.34 1.15 2.61 2.08 1.68 1.88 

e a-d b-e e C h bc ef g C 

Lithovit Mean 
2.01 3.69 3.51 2.63  1.96 2.67 2.28 2.01  

C A A B  C A B C  
Means followed by the same letter/s in each row, column or interaction are not significantly different at 5% level. 
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Moreover, irrigation with 75% of ETc significantly increased initial fruit set of Manzanello (3.77 
& 2.72) olives compared with the other treatments in the first and second seasons, respectively . 

The interaction between irrigation and spraying Lithovit levels showed that the highest values of 
initial fruit set were noticed with 75% of ETc irrigation levels and spraying with Lithovit at 6 & 2 g/L 
for Manzanello (4.60 & 2.92) cultivar compared with the other treatments in the first and second 
seasons, respectively. 
 

Discussion 
Results show that growing seasons affected on olive growth, blooming and fruit setting due to 

alternative bearing. The values of shoot length, number of shoots, leaf area and horticultural fruit set in 
the second season were higher than those in first seasons and vice versa for perfect flowers, 
inflorescences no., sex expression and initial fruit set. 
 
Effect of irrigation levels on olive growth, blooming and fruit setting 

Results indicate that water stress is a vital factor limiting olive cultivation in Mediterranean basin; 
also it can impair the performance of olives growth, blooming and fruit setting.  

Concerning vegetative growth, applying irrigation at 100% of ETc stimulated vegetative growth 
and increased shoot length, shoots number in the first and the second seasons. Moreover, leaf area was 
increased in second season. Irrigation at 50% of ETc led to decrease shoot length, shoots number and 
leaf area in the both seasons. These results agree with Arzani and Arji, (2000), Guerfel et al. (2009) , 
Shaheen et al. (2011) and Dobiea et al. (2019).  The negative effect of prolonged water stress may lead 
to reduce the plant-cell’s water potential and turgor pressure which affects the rate of cell expansion 
and ultimate cell size. Drought doesn’t only affect physiological processes but also biochemical 
processes. Thus, drought stress caused reduction in vegetative growth parameters. 

Blooming and fruit setting were affected by different irrigation levels. The most promising level 
“75% of ETc” showed the highest values of perfect flowers, inflorescences number/ shoot and initial 
fruit set in the first and the second seasons in addition to sex expression in second season. Irrigation at 
100% of ETc increased vegetative growth, which led to decrease blooming and fruit setting. Moreover, 
prolonged water stress “50% of ETc” led to decrease vegetative, assimilation of the leaf so it impaired 
blooming and fruit setting. These results are in harmony with Lavee and wonder (1992), Bignami et al. 
(1995), Wu-ShuBiao (2002), Vrhovnik (2004), Rapoport et al. (2011) and Dobiea et al. (2019). 

 
Effect of spraying Lithovit on olives growth, Blooming and fruit setting 

Concerning vegetative growth, results indicate that spraying Lithovit (6 g/L) Stimulated 
vegetative growth and increased shoots number, leaves area in the first and the second seasons in 
addition to shoot length in the first season. These results agree with Abd El-Aal and Eid, (2018) and 
Dobiea et al. (2019). 

 Regarding blooming, spraying Lithovit (2 g/L) gave the highest values of perfect flower, sex 
expression, initial fruit set and horticultural fruit set. These results agree with Abdelghafar et al. (2016) 
and Dobiea et al. (2019).  

These parameters could be improved because of enhancing physiological, biological, 
assimilation and dissimilation process, because of elevated CO2 in intercellular compartment and on 
leave surface which lead to close stomata, decrease transpiration rate and enhance photosynthesis in 
addition to water use efficiency according to Kumar et al. (2013). Also, spraying Lithovit may play an 
effective role because of its components (Abdel Nabi et al., 2017 and Ghatas et al., 2018). Physiological 
and chemical analysis will clarify the actual reason of these effects.  

 
Conclusion 

At the end of this research we recommend application of spraying Lithovit at 2 g/L to increase 
perfect flowers, sex expression, initial fruit set and horticultural fruit set of Manzanello olives. 
Furthermore, irrigation at 75% of ETc was recommended to balance between vegetative, blooming and 
productivity. Moreover, it showed the highest significant values of perfect flowers, inflorescences 
number and initial fruit set.  
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Concerning the interaction between irrigation and spraying Lithovit it could be concluded that 
perfect flowers, initial fruit set improved and showed the highest values by spraying Lithovit at 2 g/L 
with irrigation at 75 % of ETc. 

Moreover we could utilise the variance effect of different irrigation levels and spraying Lithovit 
concentrations to reduse the hardness of alternative bearing, via spraying 2 g/L of Lithovit and 75% of 
ETc irrigation level in the OFF year. On the other hand we recommend spraying Lithovit at 4 or 6g/L 
with 100% of ETc irrigation level to improve the aspects of vegetative growth in the ON year. 

Finally, we caution against exposing olive trees to severe water stress (50% of ETc).  
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