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As we observed in the fruit inspections in the station of orange for export, pest population have 
increased in yield since they abandoned organic fertilizations and adopted synthetic fertilizers. By the 
entomologists information's about the effects of fertilization types and rates on pests, a controlled trials 
were performed to elucidate there interaction. Peach fly Bactrocera zonata ( Saunder), injury level , 
characteristics changes were compared with normal synthetic fertilizers used  in the experiments. 
Orange orchards treated with potassium sulphate fertilizer applied for at least two seasons hosted fewer 
peach fly , than orchard treated with normal rate of potassium sulphate (0.3 kg./tree ) This variation 
seems to high and total content of foliar potassium sulphate in fruits in plots ,with high rates (1.5 
kg./tree). There were positive significant amount yield differences among applications. These study 
revealed that the optimum rate is ranged between 1.0 to1.5 kg./tree. The main results observed from the 
study are summarized in the decrease in the number of infected fruits with an increase in the number of 
healthy fruits and thus increase the amount of fruits for exportation processes. This study may be useful 
index in large scale screening of orange for fruit fly resistance. 
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INTRODUCTION 

Fruit flies are among the first one between 
Diptera families, including the most economically 
important. The peach fly Bactrocera zonata         
(Saunder) is one of the most injurious members of 
this family since it is highly polyphagous and 
began to replacement the medfly, Ceratitis 
capitata (Wied.) and  widely distributed . The 
oriental fruit fly Bactrocera zonata (Saunder) is 
polyphagous and infest more than 250 host 
plants. Studies on plant insect interaction suggest 
the effects of plant chemicals on host selection 
behaviour of insects (Jayanthi et al.,2008 and 

Singleton et al., 1965). Host plant resistance or its 
defence is one of the most effective tools for 
reduction insect injury. In all causes, the control of 
fruit flies depends on the using of chemical 
insecticides; non-traditional traps and sex 
attractant (Steiner, 1955; Rossler, 1989; Salem et 
al., 2013). Observations on the behaviour of fruit 
flies in nature indicated that the flies are attracted 
by and feed on bird faces and then search the 
fruits to lay their eggs. (Jacome et al.,1999). Many 
farmers did not recognize herbivorous pests as a 
problem in their orchards. The farmers attributed 
this lack of pests to preventive agricultural 
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practices such as soil management. After mating, 
the females begin egg laying which is strongly 
influenced by light intensity (Quilici, 1999). After 
the eggs are hatched, the larvae feed on the fresh 
fruit (Dhoubi et al.,1995 and Ronald et al., 1995) 
observed that the important criteria that can 
influence the percentage of infestation are the fruit 
volume; peel thickness and oily peel texture 
(Delanoue and Soira, 1962).  

 Different insects are chemical cues 
emanating from plants to orient to their food, while 
plants ward off herbivore again through use of 
chemicals (Abd El-Salam et al., 2015 and Yassen 
et al., 2015). Peel of orange fruit is the first 
defence barriers beside some chemicals in pulp 
are the main source of these important materials 
such as phenolics. Peel constitutes about 15% of 
the fruit. Higher amount of potassium is reported 
in peel than in orange pulp or foliage.   
      Agricultural pests, between them insects 
damage or destroy more than 30 percent of crops 
worldwide since 1940, when farmers began using 
chemical insecticides to control pests. By 
modifying the nutrient composition of crops, 
fertilizer practices play a role for plant defences.  
Researchers have demonstrated that high levels 
of fertilizers such as nitrogen CO (NH2)2 in plant 
tissue can decrease resistance and increase 
susceptibility to insect attacks (Smith 1978; Neely 
and Himelick 1987, Caldwell and Funk 1999, Iles 
2000). Some authors assessing the response of 
aphids and tomato moth to nitrogen fertilizer and 
Vermicomposting have documented dramatic 
expansion in pest numbers and increase in 
fertilizer rates (Abd El-Salam et al., 2015 and 
Yassen et al., 2015). Although more research is 
needed to clarify the relationships between the 
composition of peel orange from potassium       
(K2 So4) and peach fly infestations. The aim of 
these studies is to improve the coordination 
between intensity of orange fruit infestation by 
peach fly and some physical properties of fruits as 
a result of using different rates from potassium 
sulphate.    
 
MATERIALS AND METHODS 

The experimental area chosen to carry this 
evaluation is conducted in Menofyia Governorate. 
Field evaluations were conducted in citrus (Citrus 
sinensis var. navel orange) orchard. The 
experimental area was about 3 feddans, 15 years 
old, during two successive years 2016 and 2017. 
Normal fertilization per one feddan (160 trees) a 
year is 500 kg. nitrogen and 50 kg. Potassium 
sulphate. The rates of potassium fertilization used 

approximately are 0.3 kg.; 0.6 kg. ; 1.0 kg. 1.5 kg. 
and 2 kg./ tree. The area under the experiments 
(3 feddans , about 480  trees ) was divided into 5 
plots. All the agronomic practices such as land 
preparation, organic fertilization were prescribed 
by farmers. Each plot received one rate from the 
different rates used. Some morphological and 
physiological characteristics of fruits were studied 
to know the fruit peel thickness. To assess the 
level of infestation which can be related with the 
potassium sulphate rates we are needed to study 
the previous characters. The inspection of fruits 
begins at the beginning of mature or ripening 
stage (yellow colour) of fruits at the same time of 
fly activities to search the preferable fruits. For 
confirming the extent of infestation status of the 
navel orange variety, 150 randomly selected fruits 
were harvested and brought to laboratory and 
keep in cages for ripening. They were dissected 
on full ripening. The percentage of infestation was 
calculated. The data were subjected to analysis of 
variance (ANOVA), with critical difference (CD) 
(P= 0.05) as the test criterion (Little and Hills 
1978). To determine the really infestation, 150 
fruits / plot were collected randomly at the time of 
harvest weekly,  from  mid Aug. ( the fruit peel 
begin to change to yellow colour) to harvest time  
(1st Oct.), 150 fruits from each plot is done on 
trees with different cardinal exposures. east;  
west; north ; south and centre  of the parcel to be 
sampled. The thickness of fruit peel is estimated 
using a calliper (pagulmetro digital). Three 
measures (top; middle; lower) have been made 
for each fruit (150 fruits / plot). The percentage of 
infestation and the average number of punctures 
per fruit were observed and recorded. Other 
parameters such as fruit thickness type and 
puncture sites for egg laying were recorded. Once 
at time of harvest the fruit samples (150 fruits / 
plot) were taken directly and weighed individuals.       
Data recorded were statistically analysed using F 
Test. The means were compared according to 
Duncan's multiple range tests (Duncan's multiple 
range tests, 1955).  
 
RESULTS  

The attraction of substance of focal origin 
Tephritid flies has been studied by some authors ( 
Pinero et al., 2003; Robacker et al., 2000; Aluja 
and Pinero 2004 and Thomas, 1998).    

The growth and reproduction of insects is 
frequently limited by the nutritional quality of their 
hosts and generally increases as the potassium 
sulphate content of the plant increases  
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Table (1): The relationship between the assessment of changes in the rate of potassium fertilization and the percentage of peach fly in 
citrus orchards (season  2016) 

 
 

Table (2): The relationship between the assessment of changes in the rate of potassium fertilization and the percentage of peach fly in 
citrus orchards (season 2017)  

 

Fertilization 
Rates /tree 

(Kg.) 
 
 

Mean peel thickness 
(mm.) /150   fruits /plot 

Number of fruit punctures 
/ 150  fruits /plot 

Peel texture 
 /150 fruits 

 /plot 

% of infestation 
/150 fruits /plot 

Ripenig 
 date 

Mean weight/ 
fruit  

(150 fruits /plot) 

Mean diameter 
 /fruit mm. 

Top Middle Lower Avg. ±SE Top Middle Lower Avg. ±SE Thick Skin 
Failing 

Punctures 
Really 

punctures 
Avg.±SE    

0.6 3.0 2.9 2.7 2.9± 0.01 2.0 4.0 1.0 2.3± 0.03 50 68 8.0 8.2 8.1± 0.01 12 Sept. 138.3± 0.03 70.0± 0.03 

                 

1.0 4.1 3.3 2.9 3.4± 0.01 1.0 3.0 1.0 1.7± 0.03 65 85 7.5 8.1 7.8± 0.01 31 Sept. 147.8± 0.02 77.3± 0.01 

1.5 4.0 3.4 2.8 3.4± 0.02 2.0 2.0 1.0 1.7± 0.02 82 100 7.0 6.3 6.7± 0.02 25 Sept. 198.3± 0.05 82.9± 0.04 

2.0 4.2 3.0 2.8 3.3± 0.03 3.3 1.0 2.0 2.1± 0.01 90 120 6.0 5.5 5.8± 0.02 4 Oct. 201.7± 0.04 89.9± 0.02 

                 

0.3 (Cont.) 3.8 2.9 2.7 3.1± 0.03 3.0 3.0 2.0 2.7± 0.01 30 60 7.8 8.5 8.2± 0.03 10 Sept. 115.3± 0.05 64.6± 0.05 

Avg. ±SE 3.8 3.2 2.8 3.3± 0.05 2.1 2.5 1.3 2.0± 0.2 71.8 93.3 7.1 7.0 7.3± 0.5 - 171.5± 16.5 80.0± 4.2 

Fertilization 
Rates /tree 

(Kg.) 

Mean peel thickness (mm.) 
 /150 fruits /plot 

Number of fruit punctures 
 /150  fruits  / plot 

Peel texture 
 /150 fruits 

 /plot 

% of infestation 
 /150 fruits /plot 

Ripening 
 date 

Mean weight  
/fruit  

(150 fruits 
/plot) 

Mean 
 diameter / 
Fruit mm. 

Top Middle Lower Avg. ±SE Top Middle Lower Avg. ±SE Thick Skin 
Failing 

 Punctures 
Really 

punctures 
Avg. ±SE    

0.6 4.0 3.1 2.5 3.2± 0.03 3.0 3.0 2.0 2.7± 0.04 40 45 7.7 7.5 7.6± 0.05 15 Sep. 132.1± 0.06 69.3± 0.04 

1.0 4.5 3.4 2.7 3.5± 0.04 2.0 4.0 1.0 2.3± 0.04 60 59 6.7 6.0 6.4± 0.03 25 Sep. 139.4± 0.06 72.6± 0.02 

1.5 4.5 3.4 2.7 3.5± 0.03 1.0 2.0 1.0 1.3± 0.05 60 66 5.0 5.7 5.4± 0.03 25. Sep. 185.0 ± 0.0 77.4± 0.03 

2.0 4.5 3.0 2.9 3.5± 0.04 1.0 2.0 1.0 1.3± 0.04 65 72 4.1 5.5 4.8± 0.04 1 Oct. 211.0 ± 0.03 81.6± 0.02 

0.3 (Cont.) 3.9 3.0 2.5 3.1± 0.05 4.4 3.0 3.7 3.7± 0.03 40 39 8.0 7.8 7.9± 0.03 17 Sept. 121.7± 0.05 66.8± 0.05 

Avg. ±SE 4.4 3.2 2.7 3.4± 0.08 1.8 2.8 1.8 1.9± 0.0 56.3 60.5 5.9 6.2 6.1± 0.6 - 166.9± 18.8 75.2± 2.7 
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 Increased fruit potassium concentration is a near 
universal response of peach fly to potassium 
fertilization. 
The results reported in Tables (1 and 2) show 
that, the rate of fruit attacked differs from one rate 
of fertilizer to another. The peel thickness of fruits 
increased with the increase of fertilizer rates. The 
minimum peel thickness recorded at a rate of        
0.3 kg. / tree (3.1 mm.) while the high peel 
thickness (3.5 mm.) observed in plots received a 
rate of 1.0; 1.5 and 2.0 kg. /tree k2So4. The 
statistical analysis show that no significant 
differences between the rate of 1.0; 1.5 and 2.0 
kg. / tree (Table 1, season 2016). The same trend 
observed in (Table 2, season 2017) with no 
significant differences. Also, the adults prefer to 
lay eggs in the middle zone of fruits due to less 
thick.  The average number of fruit punctures 
decrease with the increasing fertilization rates. 
The average number of punctures per fruit ranged 
between 1.3 to 2.7 (Table 1, season 2016), as 
well as in (Table 2, season 2017). The main 
number of punctures observed in the fruit middle, 
ranged between 2.0 to 4.0 /fruit (Table 1); while it 
ranged between 1.0 to 4.0 (Table 2) according to 
potassium sulphate fertilizer rates.  

The results presented in Tables 1 and 2 show 
that the peel texture layer increased with the 
increased of potassium rates. The strength and 
hardness of orange peel increases with increasing 
fertilization rates. The peel texture layer is the 
principal carrier for the ability of female to lay 
eggs. On the other side, there are significant 
differences between the actual injury and the 
unsuccessful injury. These real infections 
decreased with the increasing fertilization rates. 
There were no significant differences between the 
rates of fertilization 0.3; 0.6 kg. / tree in the 
incidence rate. The phenotype differences 
between the potassium rates of 0.3; 0.6 and 
between 1.0; 1.5 and 2 kg. /fed. on the proportion 
of infestation. There is inverse relationship 
between the increase of fertilization rates and the 
beginning of the ripening time, the low rate of 
infection and the parallel with the low 
temperatures in the experimental area, leads to 
reduced insect activity in laying eggs. The same 
observation is agreement by (Katsoyannos 1986) 
according to whom, fruit flies females are 
attracted by yellow spheres while the orange 
green are less attractive. Results from (Tables 1 
and 2) revealed that, the percentage of really 
infestation decreased with the increase of fertilizer 
rates, while this relation between the two items is 
vice versa.  

Data in (Tables 1 and 2) shows that the 
average diameter of orange fruits ranged from 
69.3 mm. to 81.6 mm. compared with 66.8 mm. in 
control; while it with general average diameter of 
75.2 mm. (season 2016). The data recorded in 
(Table 2, season 2017) shows some differences 
between each diameters compared with the 
control, the diameters ranged between 70.0 mm. 
to 89.9 mm, while in control was 64.6 mm; while it 
with general average diameter of     80.0 mm. The 
illustrated data clearly and directly influence on 
fruit weights. For example, the average weight / 
fruit ranged from 132.1 g. to 211.0 g. compared 
with 121.7 g. in control (Table 1, season  2016 ), 
while in (Table 2, season  2017 ) shows that the 
fruit weights ranged from 138.3 g. to 201.7 g. 
compared with 115.3 g. in control plots. The last 
observation recorded, clearly indicated that the 
use of potassium sulphate with a rate of     1.5 
and 2.0 kg. delay the maturing time and reduce 
the population density of the target insect.  
Concerning the effect of fertilization on yield, 
(Tables 1and 2) shows that the average fruit 
weights ranged between 166.9 g. to 171.5 g.; 
respectively. Finally, there is a positive 
relationship between the thickness of the peel and 
the number of fruit punctures from the peach fly 
and the changes in the potassium rates 
fertilization. 
 
 DISCUSSION 

From the data recorded about the estimation 
of fruits infestation by the rate of fruits attacked 
and the number of attack per fruit, it is clearly that 
the orange fruits were infested at low rates of 
fertilization. This is probably due to, maybe beside 
the effect of fertilization types there are another 
parameters such as, essential oil content of the 
texture peel and the nature of volatile substances 
that could play a significant role in the attraction or 
repulsion of the peach fly (Dhoubi et al.1995). 
Many authors suggested that visual recognition of 
the citrus trees by the flies depends on the fruit 
shape and colour (Thierry et al. 1999, Salem et al. 
2017). The entomologists attributed these 
conclusions to some reasons such as, the oily 
texture peel or low temperature occur during the 
ripening time or decrease the moisture content. 
The data revealed that the nutritional quality of 
trees plays a great role in their resistance to 
different pests. Potassium element in the plant as 
a worker in the plant, where the transfer and 
storage of food from the leaves to the fruits 
shows, that the increase in the size and weight of 
the fruits leads to an increase in yield. A key role 
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was proposed for potassium element in resistance 
of citrus to peach fly infestation during ripening 
time. Earlier observation on different parts of 
citrus have indicated that peel and texture pulp 
are the first defence with increase in fruit qualities 
varying in other parts. Based on the finding from 
literature, it was hypothesized that penolise may 
inhibit fruit fly attacks.    

This research shows  that through appropriate 
management of the canopy  of  citrus trees and 
fruits that if populations of peach fly in the orchard 
citrus can be maintained at minimum levels peach 
fly populations can suppressed , reducing the 
reliance on chemical pesticides. Relationship 
between parameters infection and physical or 
chemical characteristics of orange fruits, 
performed a matrix correlation between the 
parameters of infestation and characteristics of 
the fruits. From previous correlation, the results 
indicated that the rate of fruit attacked is 
correlated with the increasing rate of potassium 
element fertilizer.      

CONCLUSION 
There is a positive relationship between the 
thickness of the peel and the number of fruit 
punctures from the peach fly and the changes in 
the potassium rates fertilization. 
. 
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