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Genetic Variation Within F2 Populations for Some Crosses of 
Broad Bean (Viciafaba L.) 

A.F. Ibrahim**,A.M. El-Gamal* and S.M. Abd-Allah** 
*Plant Production Department, Faculty of Agriculture (Saba Basha), Alex. University 
**Horticulture Research Institute, Agriculture Research Center, Egypt 

 

ABSTRACT: The present investigation was carried out during the winter seasons of 2013-

2014 and 2014-2015 under field conditions at Sabahya Horticultural Research Station, 
Alexandria Governorate, Egypt. Plant materials for this study were consisted of 4 parents and 5 
second generations, produced from self pollination F2, from five crosses occurred among four 
cultivars of  broad bean (Vicia faba L).The obtained results reflected, generally, all genotypes 
were showed highly significant differences for all the studied characters. This concept indicated 
that the evaluated populations differed in their genetic potential with respect to these traits. The 
mean squares for the parents F2 and PvsF2were significant for most of the studied characters. 
The obtained data, showed that the parent p1; gave the highest mean values for the following 
traits: flowering date (day), plant height (cm), pod length (cm), pod weight (gm, number of 
seeds/pod and seeds weight per pod (g). Heritability estimates were high in flowering date 
(days), fruiting date (days), height of the first flowering nod (cm), number of branches / plant, 
pod weight (gm), number of seeds / pod, seeds weight / pod (gm), number of pods / plant and 
total seeds yield / plant. The relationships were significant and positive between flowering date 
and fruiting date (days), height of the first flowering nod (cm), height of the first flowering 
pod(cm), number of pods / plant, and total fresh  yield / plant which affect on  total yield of broad 
bean. Regarding path analysis the direct effect of Flowering date (days) date, height of the first 
flowering pod (cm), plant height (cm) and number of branches / plant seemed to be close to 
correlations between them and seed yield so, it may indicate a true relationship and direct 
selection through these traits may be effective for improving seed yield of faba bean.  
Key words: ViciafabaL.,F2 generation, heritability, genetic advance, correlation coefficient and 

path analysis.  

INTRODUCTION 
Broad bean (Vicia faba L.) is one of the main crops grown for seed in 

Egypt. It is widely considered as a good source of protein, starch, cellulose and 
minerals in developing countries and for animals in industrialized countries 
(Chaieb et al., 2011). In addition, faba bean have bacteria root ganglia which is 
one of the most efficient fixers of the atmospheric nitrogen and hence, can 
contribute to sustain or enhance total soil nitrogen fertility through biological N2-
fixation (El-Refaey et al., 2006). Broad bean is a self-pollinating plant with 
significant levels of outcross and inter-cross, ranging from 20% to 80% 
depending on genotype and environmental effects. Grain legume crops are 
important to the economy of Egypt and provide a balanced protein component 
in the mainly cereal diets of the people (Abd-Allah and Tolba, 2009). Egyptian 
production of faba bean in 2013 was 192,096tons produced from 
138,000hectars as reported by FAO (2013).The promising segregating 
populations make it possible to select lines with superior performance. 
Heritability is considered one of the most important estimates to express relative 
genetic variability whether in broad or narrow senses. Therefore, heritability 
estimates provide values of relative importance of genetic components to 
phenotypic variation and is useful in predicting the expected genetic advance 
from selection in segregating populations. The low heritability and consequent 
limited genetic advance for yield in response to selection had led many 
scientists to search for characters which are associated with yield but which are 
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more highly heritable (Cengiz, 2004). Moreover, the choice of the most efficient 
breeding program mainly depends upon the type of gene action controlling the 
genetic behavior of most agronomic and economic characters. Nevertheless, for 
obtaining a clear picture of genetic mechanism of broad bean populations, the 
absolute value of variances must be partitioned into its genetic components. 
Hence, exploitation of the genetic components could encourage improvement of 
yield potential and its components in faba bean plants (Ghareeb and Helal, 
2014). Analysis of genetic relationships in crop species is an important 
component of crop improvement programs, as it provides information about 
genetic diversity to be used in plant breeding programs (Ullah et al., 2010). 
Knowledge of genetic variation and relationships between accessions or 
genotypes is important as it helps to: (1) understand the genetic variability 
available and its potential use in breeding programs (2) choose genotypes to be 
given priority for conservation (Toker, 2009). This knowledge is essential and 
critical importance in establishing managing and ensuring a long – term success 
of crop improvement programs. The genetic improvement of various traits, 
which depends on the nature and magnitude of genetic variability, and 
hybridization, which plays a critical role for obtaining the new recombination and 
releasing new materials, will help the breeders to identify the best combinations 
to be crossed and exploit heterosis or build up the favorable fixable genes 
(Ghareeb and Helal, 2014).The objectives of the present study are to: 1) study 
the genetic variation inF2segregated generation of some crosses of broad bean, 
2) measure the heritability in the broad and narrow sense, and 3) calculate the 
correlation coefficients among traits of populations. 

MATERIALS AND METHODS 
The present investigation was carried out during the winter seasons of 

2013-2014 and 2014-2015 under field conditions at Sabahya Horticultural 
Research Station, Alexandria Governorate, Egypt. Plant materials for this study 
were consisted of the second generation of five crosses occurred among four 
cultivars of broad bean (Viciafaba, L) produced from self pollination (Abd Allah 
and Tolba, 2009). The parental cultivars were two Spanish cultivars named  as 
Reina mora (P1) and Luz de otono (P2), one local cultivars named Giza planka 
(P3), and a selected line Equadols cv. (Sabaaty) [P4], originated from selection 
and improving of broad bean which was obtained from the local market of 
Alexandria. The colours of mature seeds of all the studied genotypes are white 
except that of cultivar "Reina mora'' is pink. Seeds of the 4 parental cultivars 
and five F2 of crosses (9 entries) were sown on November 5th during 2013-2014 
and 2014-2015 winter seasons. The nine entries were, randomly, distributed on 
a randomized complete blocks design with 3 replicates. The seeds were sown 
in hills spaced 40 cm apart at the rate of one seed per hill. The other normal 
agricultural practices for faba bean production, i.e., irrigation, fertilization, weeds 
and pests control were practiced as recommended in the district. 

Recorded measurements 
The following traits were determinate as the mean of all plants per entry 

flowering date and fruiting date (days) were determined as the number of days 
from  sowing to the first flower opening and fruiting set, respectively height of 
the first both of flowering node and pod (cm) were measured in centimeter, 
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plant height (cm) and number of branches / plant all fresh pods were used from 
each entry to measure the following pod specifications; pod length (cm), pod 
width (cm), pod weight (g), net weight % which measured as a ratio between 
pod weight and seed weight. At harvest, all plants were used from each entry to 
record the following characters, number of seeds/pod, seeds weight /pod (g), 
number of pod/plant, total seeds yield (g/plant), dry seeds and total, fresh pods 
yield (g/plant) fresh seeds. Three random samples, 100 seeds each, were used 
from each entry for determination of protein content according to AOAC (2000) 

Statistical procedures 
Data of the studied characters were, statistically, analyzed, using a 

combined analysis of variance for both evaluated seasons according to Herbert 
et al., (1955). Differences between means measured Duncan multiple range. 
Heritability in broad sense was calculated as illustrated by Falconer (1989), 
using the following formula: 

�����������	 �� ����
 �����(���� ) =  ������� ��������(���)
�h����	��� ��������(���� ) × 100 

The estimates of broad-sense heritability were used to predict 
effectiveness of selection as genetic advance (GA) at specific selection intensity 
(20%) in the four F2 broad bean populations as illustrated by Falconer(1989) 
using the following formula: 

GA= i"�h���	��� ��������(���� ) × ����������	������
�����(���� ) 

Coefficient of variation; whereas, the genotypic and phenotypicco efficient 
of variation (GCV, PCV) were estimated according to the procedure outlined by 
Burton (1952) as follows: 

�#$ =  %(���)
������� &��� ('̅) × 100 ��
 �#$ =  

"����

������� &��� ('̅) × 100 

Coefficient of correlation (r) between various pairs of characters 
(calculated over both evaluated seasons) according to Dospekhove (1984).In 
the path diagram (Figure 1), the doubled-arrowed lines indicate mutual 
association as measured by correlation coefficients rij the single arrowed lines 
represent direct influence as measured by path-coefficient Pix, and h represents 
residual factors. 
 

P16 + r12 P26 + r13 P36 + r14 P46 + r15 P56 = r16 

r12 P16 + P26 + r23 P36 + r24 P46 + r25 P56 = r26 

r31 P16 + r32 P26 + P36 + r34 P46 + r35 P56 = r36 

r41 P16 + r42 P26 + r43 P36 +P46 + r45 P56 = r46 

 r51P16 + r52 P26 + r53 P36 + r54 P46 +P56 = r56 

 

Fig. (1): Path diagram with 5 predictor variables "X1" to "X5" and the 
response variable X6. The variable "h" is the remainder portion or 
residual. (1-R2)½ 
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Each normal equation represents a partitioning of correlation coefficient 
of a predictor variable with the response variable into the component terms, the 
direct effect or path coefficient for that predictor variable and two indirect 
effects, each involves the product of a correlation coefficient between two 
predictor variables and the appropriate path coefficient in accordance with the 
path diagram. 

Table (1): Monthly mean weather data recorded during the experimental 
period from November 2013 to May 2014 and November 2014 to May 
2015 at location of the study according to meteorology unit of 
Sabahya horticulture research station at Alex. Governorate.   

 

Months 
Soil  

temperature 
[°C] 

Wind 
 speed 
[m/sec] 

Air temperature 
[°C] 

Relative 
humidity 

[%] 

Dew  
Point [°C] 

min max 

2
0
1
3

 - 2
0

1
4

 

11/2013 14.7 1.1 14.7 15.8 60.6 6.5 

12/2013 13.8 1.1 13.6 14.7 48.4 4.1 

1/2014 13.4 1 12.8 13.9 72.9 9.9 

2/2014 14.3 1.1 14.5 15.5 73.2 10 

3/2014 16.3 1.3 16.8 17.8 74.6 11 

4/2014 18.4 1.6 18.8 19.6 74.7 13 

5/2014 22.2 1.4 22.6 23.5 79.9 18 

2
0
1
4

 - 2
0

1
5

 

11/2014 13.4 1.1 13.2 14.5 62.6 5.9 

12/2014 13.4 1.3 13.6 14.4 49.3 3.3 

1/2015 13.3 1.2 12.9 13.9 75.9 8.5 

2/2015 13.6 1.1 13.3 14.4 76.1 9 

3/2015 17.1 1.4 16.1 16.9 77.5 12 

4/2015 20.3 1.7 17.2 18.2 76.7 13 

5/2015 25.1 1.5 21.3 22.2 77.9 17 

 
RESULTS AND DISCUSSION 

Data in Table (2) showed that mean squares of both years, were highly 
significant for flowering date, height of the first flowering nod, height of the first 
flowering pod, plant height, number of branches / plant, pod weight and number 
of pods / plant, but seeds weight / pod was significant only, indicating 
differences between both seasons concerning those traits only. These findings 
may reflect the more or low, different environment conditions between both 
years of the study as shown in Table (1). Similar trend, of these results were 
found by Chaieb et al. (2011) significant genotypes’ mean squares were 
detected for all traits. Also significant genotype differences by season 
interaction mean squares were obtained for height of the first flowering nod, 
number of branches / plant, pod weight, seeds weight / pod, number of pods / 
plant and total fresh yield / plant. Sharifi and Aminpana (2014) reported that the 
tested faba bean genotypes varied from each other and ranked differently from 
season to another, regarding these traits. The parental cultivars were, 
significantly, different in all traits (Table 2), indicating the wide diversity between 
the parental materials used in this study. However F2’ mean squares were 
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found, herein, to be significant for all studied traits. Mean squares for parents 
versus crosses and parents versus crosses by season as indicator for average 
segregations overall F2crosses were significant for all studied traits (Table 1). In 
this regard, El-Refaey et al. (2006) reported that mean squares of parents vs. 
crosses were highly significant for all seeds yield traits except number of seeds 
/ pod. El-Hosary (1984) found that significant year's means squares were 
detected for all traits number of seeds / pod. Mean squares for genotypes, 
parents and hybrids were highly significant for all traits. Significant parents vs. 
hybrids mean squares were shown for all traits. Data in Table (3) showed that 
the parent P1 followed by F2 of cross 2×1 were the earliest genotypes for both 
flowering and fruiting set dates. They gave the lowest more value of height of 
the first flowering nod and the first flowering pod (cm). Moreover, cultivar Reina 
morahad the highest mean values for plant height, pod length, pod weight, 
number of seeds / pod and seeds weight / pod. However, parent P4 scored the 
highest mean values for number of branches/plant, pod width and number of 
pods / plant. Parent P2 (cultivar Luz de otono) had the highest mean values for 
total seeds and fresh yields / plant (g).The results obtained, generally, showed 
that the estimated coefficient of variation (CV%), variance and somewhat 
ranges for all studied traits of the derived populations were found to be lower 
and narrower relative to those of the F2 populations. Similar trends, more or low 
of those results of Barri and Shtaya (2013), they reported that the ranges 
become narrow in parents because the parents more homogeneity and the F2 
population have more segregations which may be the main reason to the 
coefficient of variation become more. 

 
Table (2). Mean squares for the studied traits of the four parents and five F2 of 

some broad bean, calculated from the combined data over both 2013/ 
2014 and 2014 / 2015 winter seasons. 

 

S.O.V. D.F. 

Earliness 

Flowering date 
(days) 

Fruiting date  
(days) 

Height of the first 
flowering nod  

(cm) 

Height of the first 
flowering pod 

(cm) 

Blocks 2 55.7 72.2 0.9 8.1 

Years(Y) 1 572.6** 1.7 466.0** 1079.8** 

Genotypes 8 598.7** 779.0** 368.8** 510.0** 

GxY 8 81.2 113.1 35.7* 154.4 

Parent(P) 3 730.3** 902.0** 322.6** 409.0** 

F2 4 433.7** 402.9** 357.5** 1186.0** 

P vs F2 1 2003.8** 2380.1** 1234.5** 2134.3** 

Error 34 34.2 59.4 12.9 92.8 

To be continued 
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Cont., 

S.O.V. D.F. 

Growth attributes Characteristics of fresh pods 

Plant height 
(cm) 

Number of 
branches / plant 

Pod length  
(cm) 

Pod width  
(cm) 

Blocks 2 116.8 1.2 1.6 0.003 

Years(Y) 1 4605.3** 17.4** 0.2 0.007 

Genotypes 8 1719.3** 43.9** 25.5** 0.232* 

GxY 8 595.5 3.2* 6.7 0.040 

Parent(P) 3 1922.3** 49.5** 29.4** 0.265** 

F2 4 3739.0** 17.1** 15.6** 0.176** 

P vs F2 1 7970.9** 131.2** 86.3** 0.732** 

Error 34 153.2 1.4 4.0 0.045 

 
 

S.O.V. D.F. 

Fresh yield of pods and its components 

Pod 
 weight 

 (g) 

Net 
 weight 

(%) 

Number  
of seeds / 

pod 

Number  
of pods / 

plant 

Total fresh  
yield of pods/ 

plant 

Blocks 2 0.4 2.6 0.4 14.1 11390.7 

Years(Y) 1 156.1** 13.6 0.2 127.5** 6427.9 

Genotypes 8 126.5** 55.1** 12.5** 516.4** 170201.6** 

G x Y 8 10.3* 9.3 1.3 64.7** 57843.3** 

Parent(P) 3 90.8** 40.9** 14.1** 596.1** 214186.8** 

F2 4 149.4** 77.5** 5.5** 288.6** 167577.3** 

P vs F2 1 414.7** 176.1** 36.7** 1591.8** 610260.4** 

Error 34 4.2 14.1 1.1 11.9 15487.6 

 

S.O.V. D.F. 

Seed yield and its components 

Seeds weight 
 / pod(g) 

Total seeds yield 
 / plant (g)dry weight 

Protein content  
(%) 

Blocks 2 0.2 677.1 7.4 

Years(Y) 1 6.5* 2156.7 0.7 

Genotypes 8 18.4** 15572.9** 15.9* 

G x Y 8 2.8** 1534.1 6.0 

Parent(P) 3 14.7** 16887.1** 19.4* 

F2 4 13.3** 10907.4** 16.3* 

P vs F2 1 47.9** 46334.8** 58.9** 

Error 34 0.9 1197.1 5.3 

*, ** Significant at 5% and 1% levels of probability, respectively. 
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Genotypic and phenotypic variance' values presented in Table (4) 
revealed that the large portion of genotypic variance for flowering date, fruiting 
date, height of the first flowering nod, plant height, number of branches / plant, 
pod width, pod weight, number of seeds / pod,  seeds weight / pod, number of 
pods / plant and total seeds yield / plant. The coefficient of genotypic (GCV) and 
phenotypic (PCV) variability may serve as a reference point for breeders who 
try to detect genotypic difference of the most important economic characters. It, 
also, makes selection of forms with valuable genotypes more effective (Abd El-
Salam and Marie 2002). Values of genotypic and phenotypic coefficient of 
variances (GCV and PCV) showed that the characters: flowering date, fruiting 
date, height of the first flowering nod, number of branches / plant, pod weight, 
number of seeds / pod, seeds weight / pod, number of pods / plant, and total 
seeds yield / plant, demonstrated low differences between values of both GCV 
and PCV. The differences between GCV and PCV were large for the rest of 
other studied characters, indicating that these characters are affected by the 
environmental conditions.  The same trend, more or low, of these results was 
found by Ghareeb and Helal (2014), who found that values of (GCV) and (PCV) 
were, nearly, equal to flowering date, fruiting date, height of the first flowering 
node. Differences between (GCV) and (PCV) values were low for height of the 
first flowering pod and plant height. Mohamed and Abd-El-haleem (2011) found 
that characters which expressed nearly equal values for GCV and PCV: plant 
length, flowering and pod width. On the other hand, the differences between 
GCV and PCV values were low for net weight and protein content, and they, 
also, reported that these results make selection for quantitative characters more 
effective owing to these characters were large dependent on ratio between the 
levels of the genotypic and phenotypic variability within the population. So, the 
characters which have equal or approximate ratio for GCV and PCV values, the 
selection would be effective. 

 Heritability percentage (h2%)in the broad sense is presented in Table (3) 
specifies the proportion of the total variability that is due to genetic variance, 
were high for flowering date, fruiting date, height of the first flowering nod, 
number of branches / plant, pod weight, number of seeds / pod, seeds weight/ 
pod, number of pods/ plant and total seeds yield / plant. Moderate values for 
pod length, pod width and total fresh yield / plant, while low values were noticed 
in the rest of characters. Similar results were found by many researchers as 
Mohamed and Abd-El-haleem (2011) and Soleiman and Ragheb (2014), who 
found high heritability values for number of branches / plant, pod weight and 
total seeds yield / plant. Cengiz (2004) found high broad-sense heritability in net 
weight and moderate values in flowering date, fruiting date and height of the 
first flowering nod and reported that the low broad-sense heritability may be 
reflect the high effect of the environmental conditions. The results of Prakash 
and Ram (2014) illustrated that the highest values of heritability were number of 
seeds / pod, seeds weight / pod and total yield / plant. However, it should be 
mentioned that in stating any value of heritability of a character, it must be 
related to the particular population in which it was estimated and under what 
particular condition, as illustrated. So, it can be concluded from data that the 
character which possessed high broad sense heritability combined with 
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relatively high ratio for genetic coefficient of variability and genetic advance 
might be rapidly improved by selection (Ibrahim, 2012). 

Table (4).Values of genotypic and phenotypic (GCV & PCV), heritability 
and genetic advance over two years of the study (2013/2014 and 
2014/2015 winter seasons). 

Traits 

 
Coefficient of 

variability 

 
Heritability, 

% 
 

 
Genetic  
Advance 

 GCV PCV 

Flowering date(days) 7.6 10.1 55.9 972.0 

Fruiting date (days) 6.9 8.9 60.3 1145.0 

Height of the first flowering nod (cm) 10.5 13.6 60.4 810.5 

Height of the first flowering pod(cm) 8.6 16.0 28.7 577.0 

Plant height (cm) 6.3 11.6 29.4 1039.5 

Number of branches / plant 14.0 16.4 72.9 311.2 

Pod length (cm) 6.0 9.5 40.4 157.7 

Pod width (cm) 5.5 8.4 43.2 16.5 

Pod weight (g) 14.2 18.0 62.5 487.3 

Net weight (%) 4.1 6.8 37.5 236.7 

Number of seeds / pod 14.3 18.1 62.5 151.4 

Seeds weight / pod(g) 13.9 17.8 60.7 175.9 

Number of pods / plant 15.7 18.8 70.3 1018.4 

Total seeds yield / plant (g)DW 12.5 15.7 63.7 5405.6 

Total seeds yield / plant (g)FW 12.6 19.8 40.3 12167.2 

Protein content (%) 2.6 5.3 23.6 87.2 

 
Correlation values among pairs of characters for all cross combinations 

are illustrated in Table (5). Flowering date (days) showed a significant positive 
correlation with fruiting date, height of the first flowering nod, height of the first 
flowering pod, number of pods / plant, and total fresh yield / plant. On the other 
hand, pod length, net weight, number of seeds/ pod, and seeds weight/ pod 
exhibited significant negative correlation with flowering date. Meanwhile, fruiting 
date exhibited significant positive correlation with height of the first flowering 
pod, number of branches, number of pods / plant, and total fresh yield / plant, 
and negative correlation with pod length, pod weight, number of seeds / pod, 
and seeds weight / pod. Height of the first flowering node showed positive 
correlation with height of the first flowering pod. Height of the first flowering pod 
explained positive correlation with number total fresh yield / plant. Plant height 
(cm) exhibited significant negative correlation with number of branches / plant, 
total seeds yield / plant, total fresh yield / plant and protein content %. Number 
of branches / plant exhibited significant positive correlation with number of pods 
/ plant, total fresh and seeds yields / plant and negative correlation with pod 
length, number of seeds / pod and seeds weight / pod. However, Pod length 
showed positive correlation with pod weight, number of seeds / pod and seeds 
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weight / pod and significant negative with number of pods / plant. Pod weight 
showed significant positive correlation with number of seeds / pod and seeds 
weight / pod. Total fresh yield / plant, exhibited significant positive correlation 
with pod weight, number of pods / plant and total seeds yield / plant and 
significant negative correlation with number of seeds / pod. Protein content (%) 
showed significant positive correlation with net weight %, total fresh and seed 
yields / plant. Number of seeds / pod showed significant negative correlation 
with seeds weight / pod, number of pods / plant, total fresh and seed yields / 
plant. Number of seeds/pod and pod length with pod weights which were 
significant positive correlated. These findings may suggest that number of 
pods/plant and pod weight showed to be the first concern for improving yield of 
faba bean. In this regard, Ulukan et al. (2003) stated that positive and significant 
relationships were determinate statistically between pod length and plant height, 
between first pod height and plant height, between pod number/plant and plant 
height, between pod number and 1st pod height, between grain number and 
first pod height, between biological yield and pod length,and between biological 
yield and first pod height. Similar, more or less, results were obtained by 
Gyanendra et al. (1993) and Chaieb et al. (2011).It could be noted that, from 
Table (6), the direct effect of flowering date, height of the first flowering pod, 
plant height and number of branches / plant seemed to be close to correlations 
between them and seed yield. Results indicate a true relationship and direct 
selection through these traits may be effective for improving seed yield of faba 
bean. It worth mentioning that the residual effect for seed yield/plot was low. 
Such result indicated that this character may depend on the most of the studied 
traits, thus, it may not be needed to investigate more attributes affecting seed 
yield in faba bean. Ulukan et al. (2003) reported that grain number pod could be 
a useful selection criterion because jointed or bilateral relations with this 
character have been given almost biggest value. Kuraczyk et al. (1989) 
indicated that seed yield structure was studied by path analysis of 18 yield 
characteristics of faba bean varieties, number of pods/ plant and number of 
seeds from the main stem in var. major had the most significant effect on seed 
yield. Katiyar and Singh (1990) stated that in 40 indigenous and exotic strains 
positive and significant association among grain yield and number of pods/ 
plant.……………………………………………………
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Table (6).Direct effects (Diagonal, under line) and indirect effects of some 
studied traits onseed yieldof broad bean genotypes. 

Character 
Flowering 

date 
(days) 

Fruiting 
date 

 (days) 

Height of the 
first flowering 

pod(cm) 

Plant 
height (cm) 

Number of 
branches / 

plant 

Total 
effect 

Flowering date 
(days) 

0.2729 0.0994 0.2306 0.3351 -0.3580 0.5800 

Fruiting date 
(days) 

0.2320 0.1170 0.2464 0.4432 -0.4585 0.5800 

Height of the 
first flowering 

pod(cm) 
0.1992 0.0912 0.3159 0.2486 -0.2450 0.6100 

Plant height (cm) -0.0846 -0.0480 -0.0727 -1.0810 0.4962 -0.7900 

Number of 
branches / plant 

0.1556 0.0854 0.1232 0.8540 -0.6281 0.5900 

Residual effect = 0.3127 
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Biological and Chemical Techniques for Integrated Control of 
the Spiny Bollworm, Earias insulana (Boisd.) (Lep., Noctuidae) 
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 Noha A. M.  El-Habal2  

1- Plant Protection Dept., Fac. Agric. (Saba Basha), Alex. Univ., P.O Box 21531-Bolkly, 
Alex., Egypt 

2- Plants Protection Institute, Agriculture Res. Station, El-Sabahia, Alexandria             . 
 

ABST RACT: Field experiments were carried out during the cotton seasons of 2103 and 

2014 in a private farm at Abo-Homos District, El-Behaira Governorate to evaluate the efficiency 
of the release of the parasitoid Trichogramma evanescens alone or in different combinations 
with different insecticides on the mean numbers of the cotton spiny bollworm (Earias insulana) 
(Boisd) larvae, in addition to their effect on seed cotton yield and economic loss. The obtained 
results indicated that the treatmental combination of the parasitoid T. evanescens+ Radiant

®
 

gave the lowest infestation level (1.22 larvae/75 bolls) as compared with the untreated check 
(17.61 larvae/75 bolls) during the cotton season of 2013. Meanwhile, T. evanescens+ Pleo

®
 

gave the highest seed cotton yield (8.98 ken / fed.), versus the lower one of the untreated check 
(4.31 ken / fed.). Also, the treatmental combination of T. evanescens+ Fertilizer (Novatic slop 
48

®
) + different insecticides (Oshin

®
, Nomolt

®
 and Pestban

®
) gave the lowest loss of cotton bolls 

(10.00%) and more or less higher  cotton yield and loss of bolls in comparison to the untreated 
check (4.31ken / fed. and 49.20%, respectively) during the same cotton season of 2013.  

 During the cotton season of 2014, the performed combination of Trichogramma evanescens+ 
Fertilizer + consequential insecticides (Oshin

®
, Nomolt

®
and Radiant

®
) gave the lowest larval 

infestation (0.50 larvae/75 bolls ) as compared with the untreated check (17.33 larvae/ 75 bolls). 
By the end of 2014 cotton season, the treatment of T. evanescens + (Pleo

®
, Challenger

®
 and 

Pleo
®
) gave the highest seed cotton yield of 9.43 ken / fed.  and the lowest loss of cotton bolls 

(6.50%) in comparison  to the untreated check (4.14 ken and 48.50%, respectively ). It could be 
concluded that all the performed treatments of the release of T. evanescens in combinations 
with the tested insecticides showed the best integration for bollworms control and recorded 
higher yield and lower loss value than those of the untreated check.  
Key words: Spiny bollworm, Integrated Control, Trichogramma evanescens, Insecticides, 

Seed Cotton yield and loss.  
 

INTRODUCTION 
 In Egypt, the spiny and pink bollworms are the key pests of cotton (Amin 

and Gergis, 2006). The Egyptian bollworm Earias insulana (Boisd) 
(Lepidoptera: Noctuidae) is considered to be the most serious and destructive 
insect-pest of cotton bolls (Hussein et al., 2002).This injurious insect-pest is 
most damaging on irrigated cotton in drier countries, particularly in Egypt, 
Sudan, Israel, Pakistan and North India. Its name is being derived from the 
characteristic bristles or spines which are found on larvae. The initial damage to 
the cotton crop by the spiny bollworm occurs in early stages of plant growth. 
The larva enters near the terminal bud and then burrows down inside the main 
stem causing the death of the main stem growing point. This is not generally 
serious for the side branches which grow in compensation and producing a 
bushy plant with a large yield potential, despite fruiting in this case may be 
delayed. On older cotton this pest feeds in buds, flowers and bolls. It tends to 
be an internal feeder and is more commonly found in bolls (Reed, 1977). 
Alternative host plants (okra, maize [in Egypt] and other Malvales) play an 
important role in the carryover of Earias spp to cotton (Saini and Singh, 2002; 
Bhatti et al., 2007; Mirmoayedi and Maniee, 2009). 
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In Egypt, it is noticed that cotton cultivated area decreases annually and 

in the last five years, farmers do not prefer to cultivate cotton because of the 
high costs of both cotton pest control and cotton hand picking, accompanied 
with the low price of seed cotton yield that does not cover the costs of cotton 
production (Aziz, 2011). Moreover, the government has decided to stop cash 
subsidies to farmers and spinners (USDA Foreign Agricultural Service, 2015) 
Damage to cotton crop by insect pests throughout the world results in a 
significant yield loss each year (Al-Ameer et al., 2010) and therefore many 
authors investigated the effect of the chemical techniques by evaluating certain 
individual insecticides as well as their combined action on the spiny bollworm 
(El-Basyouni, 2003; Younis et al., 2007; Mirmoayedi et al., 2010; Elgohary, 
2014). The control of cotton insect pests remains an unabated challenge 
(Johnstone, 2006).  
        

The egg parasitoids, Trichogramma spp are common biological control 
agents that have been successfully used in biological control programs for a 
variety of lepidopteran pests. Trichogramma species are being used widely in 
IPM programs on many important insect-pests including the spiny bollworm 
Earias insulana (Boisd.) (Li, 1994). 
       

The combined effect of the chemical and biological measures was also 
investigated (Mirmoayedi and Maniee, 2009; El-Bassiuony, 2012; Saad et 
al., 2015). It would be desirable if any potential insecticide could be used in 
good combinations with some beneficial biological control agents under the 
concept of integrated pest management program. With a proper planning and 
timing of application of insecticides together with the release of known biological 
control agents, it might result in the best means of insect-pests integrated 
control. This also would give a great deal of contributions to the farmers in 
terms of reducing the cost of crops production whilst in the same time 
increasing the profit margins as well as reducing the toxic remains (pollutants) 
in the plants or the environment. 

 
The present study was conducted to evaluate certain biological and 

chemical treatmental techniques that can be used together for integrated control 
of the spiny bollworm, Earias insulana (Boisd.) (Lep.: Noctuidae) by releasing 
the parasitoid Trichogramma evanescens in combinations with different 
chemical treatments (insecticides) to measure their effect on the occurrence or 
incidence of the spiny bollworm (Earias insulana); yield and loss of cotton due 
to insect infestation. 

 

MATERIALS AND METHODS 
Field Experiments 

Field experiments were carried out in a private farm at Abo-Homos 
District, El-Behaira Governorate, during two successive growing cotton seasons 
of 2103 and 2014. The experimental area of half feddan was cultivated with 
cotton variety "Giza86" on May, the 27th and the 15th during both the following 
seasons, respectively. The effect of different inspected treatments (programs or 
combinations) against the spiny bollworm was studied to select the best 
program that can be recommended for its integrated control management. The 
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area was arranged in randomized complete block design with three replicates 
(7X6 m) for each treatment (7X18m).  

The release of parasitoid Trichgramma evanescens 
The release of parasitoid Trichgramma evanescens was started 60 days 

after sowing.The parasitoid was released as pupae within the parasitized 
Sitotroga cerealella eggs at a rate of 23100-26400 parasitoids/feddan. The 
release of the parasitoid was applied in the field using a device to protect them 
from the predators and unfavorable weather conditions. To decrease the labor 
cost, the device which consists of thick paper card (8x12cm) was modified; as it 
was folded to make a closed container (8 x 6 cm). Three cards of the 
Angoumois grain moth Sitotroga cerealella eggs (1x1cm) containing parasitoid 
pupae (about 350-400 pupae/card) of three different stages of development (1, 
2 and 3 days before adults emergence) were glued in this container with a total 
number of 1050-1200 parasitoids / 3 cards. 

 
The cards were hanged manually before the sunset on the lower plant 

canopy at a distance of about 50 cm above the ground. Each feddan required 
about 22 cards; though the rate of releasing comprised 22 paper cards/feddan/ 
release (2cards/2kerat). In the first season, five releases were carried out while 
in the second season of 2014, six releases were done. The distance between 
the release points was 10 m and started 5 m apart from the edges of the field. 
When the infestation level arrived 3%, the tested insecticides (that have been 
selected for the spiny bollworm) were applied to decrease the infestation of the 
spiny cotton bollworm E. insulana. 
 
Tested compounds 

All agrochemicals used in the course of the present study were supplied 
by Shora Chemical, Egypt and they were: 
A- Pesticides: 
1. Flutolanil (Moncut® 25%WP) is a fungicide which has been used for seeds 

treatment before sowing at the rate of 3g/kg seeds. 
2. Dinotefuran (Oshin ® 20 % SG) is a systemic insecticide and it was used for 

controlling cotton sucking insects; sprayed early during the vegetative growth 
(250 g/feddan). 

3. Teflubenzuron (Nomolt15% SC) (an insect growth regulator, I.G.R.) was used 
for controlling the cotton leaf worm; sprayed during the vegetative growth 
(100 ml/feddan). 

4. Diflubenzuron (Demeron® 10% E.C.) an insect growth regulator (I.G.R.) that 
has been used for controlling the cotton leafworm cotton during the 
vegetative growth (200 ml/feddan). 
The following insecticides were used for controlling the spiny bollworm E. 
insulana: 

5. Profenofos (Teliton® 72% EC) (an organophosphorous insecticde) (750 
ml/feddan). 

6. Pyridalyl (Pleo® 50% EC) (100 ml/feddan). 
7. Spinetoram (Radiant® 12% SC) (35 ml/feddan). 
8. Chlorpyrifos (Pestban® 48% EC)(an organophosphorous insecticide)(1 

liter/feddan). 
9. Chlorfenapyr (Challenger® 36% EC) (120 ml/feddan). 
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B- Fertilizers: 
1. Novatic slop 48® was added with irrigation water (17 kg/feddan) before 

flowering. 

C- Herbicides: 
1. Pendimethalin (Stomp Exstra® 45.5% CS) (1.5 liter/feddan) is an herbicide 

and it was applied for all the performed treatments to control weeds after 
sowing (pre-emegence). 

 
Tested compounds were sprayed using a knapsack sprayer (CP3) at rate 

of 100 liters/feddan. Mean numbers of spiny bollworm larvae/75 bolls (25 bolls 
/replicate) were estimated immediately before the first spray and then every 
week throughout the period of experiment. All the different performed 
treatments (combinations) are summarized in Table (1). 

 

Determination of cotton yield 
 In each treatment, ripened open bolls from forty cotton plants were 

collected to determine the cotton yield / plant and from which, the total yield 
/feddan was relatively calculated as follows: 
 

        Yield = plant yield (g) × No. of plants per fed (45000) = kg/fed. =Ken. /fed.,           
                                       1000                                             157.5 
where a kentar (ken.) of seed cotton = 157.5 kg and fed. = feddan = 4200m2 
 
Cotton yield loss 

The potential yield losses at the end of each cotton season and the 
economic loss percentages were determined according to Hosny et al. (1967).  
 
Statistical analysis 

All data were subjected to one-way analysis of variance (ANOVA) 
followed by Duncan multiple range test (Duncan, 1955 ) to determine the 
significant differences among treatments mean values at 0.05 probability level. 
 

RESULTS AND DISCUSSION  
The efficiency of releasing the beneficial parasitoid Trichogramma 

evanescens alone or combined with the application of different insecticides on 
the mean numbers of the cotton spiny bollworm (E. insulana) larvae/75 bolls, 
yield and cotton loss during  two consequent growing cotton  seasons of 2013 
and 2014 is investigated.  

Season of 2013 
Data in Table (2) indicated that all run treatments induced significant 

effect on the population of the spiny bollworm larvae expressed as means 
numbers of larvae / 75 bolls and compared with the untreated check (control). It 
is obvious that the lowest infestation rate by the spiny bollworm was recorded 
using the treatment of T. evanescens + Radiant® (T2) with 1.22 larvae/75 bolls, 
followed by the treatment of T.evanescens+ Ferttilizer + (Oshin®, Pestban®) 
(T5) with 1.61 larvae/75 bolls as compared with the untreated check which 
recorded a highest mean value of 17.61 larvae/ 75 bolls. 
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It was noticed that there were no significant differences between the 
treatments of T. evanescens + one insecticide) (T1, T2, T3) and T9 (three 
sequential insecticides).Therefore, to reduce the environmental pollution, it is 
recommended to release the parasitoid T. evanescens combined with the 
cheapest insecticide of each of the three effective ones (Pleo®, Radiant® or 
Pestban®) to obtain the same efficiency for controlling the spiny bollworm.  

       
These above presented results are in agreement with those of Gergis et 

al. (2001) who found that the program of releasing the parasitoid Trichogramma 
evanescens with one insecticide spray achieved the highest rate of reduction of 
the spiny and pink bollworms. Moreover, El-Bassiuony (2012) proved that the 
release of the parasitoid Trichogramma evanescens with one spray of 
spinotram when the infestation level increased up to 3% was the most effective 
against bollworms. 

  
It could be also concluded that all our performed and run treatments were 

effective in reducing the larvae of the spiny bollworm as compared with the 
highest mean number of 17.61 larvae/75 bolls (untreated check). 

  
The results illustrated in Table (3) show that the highest attained yield 

(8.98ken./fed.) has been recorded for the treatment of T. evanescens + Pleo® 
(T1); that yield was as twice as that of the control, followed by the less higher 
yield  resulted from T2 (8.23 ken./fed.) (T. evanescens + Radiant®). All the 
performed combinations achieved more or less high cotton yield (5.03-
7.97ken./fed.) as compared with that low yield of control (4.31ken. /fed.). 

 
The assigned loss of cotton bolls of control due to the infestation of spiny 

bollworm compared with the recorded loss of the parasitoid+ each of the tested 
insecticides in the different suggested treatments is represented in Table 
(4).Herein, T6 and T1 showed merely similar lower percentage of cotton loss 
(10.00 and 10.30). Vice versa, the control treatment recorded the highest 
percentage of loss that has been calculated by 49.20% ; that loss was as five 
times as that of T1 and T2. This result indicates the importance of using the 
profitable and efficient biological and chemical techniques combined together 
for the integrated control of the spiny bollworm E. insulana. 

 
Again, all the performed treatments of the parasitoid combined with the 

tested insecticides or using certain insecticides alone were effective in reducing 
cotton loss during the season of 2013. 

 
Season of 2014 

The detected infestation level with the spiny bollworm during the cotton 
growing season of 2014 was expressed as the mean number of larvae/75 bolls. 
Data presented in Table (5) reveal that all run treatments induced significant 
effects on the population of the spiny bollworm larvae compared with the 
untreated check. The treatment of T. evanescens + Ferttilizer + (Oshin®, 
Nomolt® and Radiant®) (T11) was the most effective treatment on the spiny 
bollworm which decreased the inspected number of the spiny bollworm larvae 
up to 0.50 larva/ 75 bolls as compared with the untreated check which recorded 
the highest mean number of 17.33 larvae/ 75 bolls. 
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Table (3): Effect of Trichogramma release and application of tested 
insecticides on seed cotton yield during the season of 2013  

Treatment  
Weight of seed 

cotton /40 
plant (g) 

Weight/plant 
(g) 

Weight/plant 
(kg) 

Weight/fed. 
(kg) 

Cotton 
yield/fed 

(Ken) 
T1 1257.60 31.44 0.0314 1414.80 8.98a* 

T2 1152.00 28.80 0.0288 1296.00 8.23b 

T3 1040.00 26.00 0.0260 1170.00 7.43d 

T4 910.40 22.67 0.0228 1026.00 6.50e 

T5 704.00 17.60 0.0176 792.00 5.03f 

T6 712.00 17.80 0.0178 801.00 5.08f 

T7 1008.00 25.20 0.0252 1134.00 7.20d 

T8 1116.00 27.90 0.0279 1255.50 7.97bc 

T9 1060.00 26.50 0.0265 1192.50 7.57cd 

Control 603.20 15.08 0.0151 678.60 4.31g 
*Means followed with the same letter(s) (in a column) are not significantly different at 0.05 level 
of probability. 

It is also noticed that all the performed treatments (15 treatments) were 
effective in controlling the spiny bollworm in the field, nevertheless, the 
treatment of releasing the parasitoid T. evanescens alone (T9) was not so 
effective as the other performed treatments, whereas the mean number of the 
spiny bollworm larvae was as high as 14.50 larvae/75 bolls was merely close to 
the highest recorded mean for the control treatment (17.33 larvae/ 75 bolls). 
The means numbers of larvae recorded for the rest of the other conducted 
treatments were less than 1.50 larvae/ 75 bolls and ranged between 0.62 and 
1.41 larvae/75 bolls (T10 and T12, in respect). 
 

In general, it could be concluded that the treatment of cotton fields with 
the parasitoid Trichogramma as individual release was not sufficient to 
suppress the bollworms infestation, whereas, satisfactory results were obtained 
when the parasitoid releases were integrated with certain tested pesticides. 
Hence, higher reduction in the spiny bollworm population and greater cotton 
yields were achieved with this integration. In this respect,  
Salman et al. (2014) reported that the effect of the parasitoid T. evanescens 
treated alone against the spiny bollworm population was slight. On the other 
hand, El-Heneidy et al. (2004) showed that the release of Trichogramma 
evanescens achieved significant reductions in the percentages of bollworms' 
infestation comparing with those areas treated with different insecticides at the 
same working sites. Contrarily, Abd El-Hafez et al. (2005) reported the 
insignificant differences between the bollworms infestations in Trichogramma 
and/or insecticide-treatments during two seasons of growing cotton.  
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Data presented in Table (6) exhibit the effect of the different performed 
and suggested treatments combining the release of the parasitoid T. 
evanescens and the application of different insecticides on seed cotton yield. 
The treatment of T. evanescens + (Pleo®, Challenger®, Pleo®) (T4) recorded the 
highest seed cotton yield (9.43ken./fed) compared with the untreated check 
(4.14 ken./fed), followed by  T10 (F. + T. evanescens +  Oshin®,  Nomolt®,  
Pleo®) (9.28 ken./fed)  and both of T5 (T. evanescens +(Oshin®, Nomolt®, 
Pleo®)) and T11 (F.+ T. evanescens+ [Pleo®, Challenger®, Pleo®])  which 
showed the same amount of yield that reached 9.14 ken./fed. Trichogramma 
evanescens alone (T9) gave the lowest seed cotton yield (4.31 ken./fed.) and 
this yield value was so close to that of the untreated check treatment (4.14 
ken./fed.).   

 
The percentages of cotton bolls loss were varied due to the application of 

different combined treatments (Table 7). Noticeably, as T4 and T10 recorded 
the higher yield values, they also recorded lower loss percentages of cotton 
bolls (6.50 and 7.50%). The recorded loss percentage of cotton bolls in control 
treatment was as high as nearly half of the all formed bolls of the grown plants 
(48.50%). Meanwhile, the recorded percentage of loss for T9 (T. evanescens 
alone) was as high as 33.71% and that loss value was higher than those of the 
other performed treatments. The percentage of loss in case of the release of the 
parasitoid T. evanescens alone was about two third (⅔) of that of control 
treatment and this means that the release of the parasitoid alone was not so 
efficient for controlling the spiny bollworm E. insulana. Nevertheless, Abd El-
Rahman et al. (2008) found that five releases (17600 adult females in 2waves / 
feddan / release) in two weeks intervals successfully suppressed cotton 
bollworm infestation to be one fourth to one third of that of the untreated cotton 
fields. 
    

In general, it could be concluded that the treatment of cotton fields with 
the parasitoid Trichogramma  alone was not entirely sufficient to suppress the 
spiny bollworm infestation, whereas, satisfactory results can be obtained when 
the parasitoid releases are integrated with certain pesticides. Hence, higher 
reduction in the spiny bollworm population, greater cotton yield and less loss of 
cotton bolls can be achieved with this integration. 
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         Table (6): Effect of Trichogramma release and the application of different 

insecticides on cotton yield during the season of 2014 

 

Treatment 
Weight of 

seed cotton/ 
40 plants (g) 

Weight/plant 
(g) 

Weight/plant 
(kg) 

Weight/fed. 
(kg) 

Seed Cotton 
yield/ ed. 

 (Ken) 

T1 1140.00 28.50 0.0285 1282.50 8.14ef 

T2 1104.00 27.60 0.0276 1242.00 7.88f 

T3 1084.00 27.10 0.0271 1219.50 7.74f 

T4 1320.00 33.00 0.0330 1485.00 9.43a 

T5 1280.00 32.00 0.0320 1440.00 9.14ab 

T6 1264.00 31.60 0.0316 1422.00 9.03ab 

T7 1272.00 31.80 0.0318 1431.00 9.08ab 

T8 1284.00 32.10 0.0321 1444.50 9.17ab 

T9 604.00 15.10 0.0151 679.50 4.31g 

T10 1300.00 32.50 0.0325 1462.50 9.28ab 

T11 1280.00 32.00 0.0320 1440.00 9.14ab 

T12 1204.00 30.10 0.0301 1354.50 8.60cd 

T13 1128.00 28.20 0.0282 1269.00 8.06ef 

T14 1112.00 27.80 0.0278 1251.00 7.94f 

T15 1160.00 29.00 0.0290 1305.00 8.28de 

Control 580.00 14.50 0.0145 652.500 4.14g 

   *Means followed with the same letter(s) (in a column) are not significantly different at   0.05   
level of probability. 
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ABSTRACT: Three infected faba bean (FB) plant cultivars (susceptible and resistant to 
Botrytis fabae Sard.) were pretreated with three tested biological inducers (Trichoderma viride, 
Talaromyces stipitatus and Verticillium lecanii). Disease index (DI) and disease severity (DS) 
were significantly reduced as a result of all treatments, Giza 40 showed less reduction 
compared with the infected and uninfected control. Later on activities of peroxidase (POD) and 
polyphenol oxidase (PPO), two infected bean cultivars were increased significantly compared 
with control. Treatment with the tested biological inducers resulted in significant increase in 
POD enzyme activity early at 24 hrs after inoculation of both susceptible (Giza 40) and resistant 
(Sakha2) cultivars with B. fabae, compared with the treated control. Moreover,T. stipitatus 
bioinducer recoded the highest POD activity values in all the tested cultivars. PPO enzyme 
activity significantly increased when pretreated resistant cv (Sakha2) with T. stipitatus and 
suceptible cv (Giza 40) with V. lecanii, compared with the other tested treatments. Increases in 
PPO activity were early observed in all treatments, except for T. stipitatus-Giza 40cv treatment. 
Increases and accumulation of reactive oxygen species (ROS), mainly superoxide (O2

·-) were 
detected at early stages (24 hrs) after inoculation due to  pretreatment  with V. lecanii, 
compared to untreated control of Giza 40 and treated control of Sakha2, gaving the same 
results. At the meantime, it was found that pretreatment of Giza 40 and control with T. stipitatus 
significantly increased and accumulated levels of (O2

·-) at late stages (72 hrs) after inoculation. It 
was also noted that all treatments resulted in significant increase and accumulation of O2

.-, 
except for Giza 40 cv, which showed pronounced decrease in O2

.- levels. In spite of the increase 
and accumulation of hydrogen peroxide (H2O2), detected in all treatments 72 hrs after 
inoculation, however, pretreated control of Giza 40 cv showed early increase and accumulation 
of H2O2 24 hrs after inoculation. Positive relationship between accumulated of H2O2 and the 
time elapsed after inoculation was observed in all the tested treatments. 
Keywords: bio-agents inducers, faba bean, Botrytis fabae, Trichoderma viride,  Talaromyces 

stipitatus, Verticillium lecanii, disease index (DI), disease severity (DS), peroxidase 
(POD), polyphenol oxidase (PPO),superoxide (O2

·-) and hydrogen peroxide (H2O2). 
 

INTRODUCTION 
Faba bean (Vicia faba L.) is subjected to many abiotic and biotic stresses 

that seriously compromise the final yields (El-Hendawy et al., 2010). Among  
the biotic stresses, the chocolate spot disease caused mainly by Botrytis fabae 
Sard, and to some extent B. cinerea Pers. is one of the most economically 
important diseases that damage the foliage, limit photosynthesis activity, and 
reduce FB production (Torres et al.,2004). Chocolate spot is one of the most 
important diseases infecting FB in Egypt.  In Morocco, Nile Delta or African 
regions, losses in yield due to chocolate spot disease can reach 60-80% among 
susceptible cultivars and up to 34% among tolerant cultivars (Bouhassan et al., 
2004, and Sahileet al.,2008). Chocolate spot, which is incited by the 
necrotrophic plant pathogen Botrytis fabae Sard., is one of the devastating 
diseases of FB (Vicia faba L.) production worldwide (Rhaïem et al., 2002, and 
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Torres et al., 2004), including Egypt (Abo-Hegazy et al., 2012,Abou-Zeidet al., 
1990, Khalil and Harrison, 1981). The pathogen attacks all of the aboveground 
parts of the FB plant, thereby causing chocolate-colored lesions that may 
spread quickly around the infection site, killing the tissue above the lesion (Bou-
hassan et al., 2004). In Egypt, yield losses exceed 20-25% (Khalil et al., 1993) 
and may reach 100% under severe epidemic conditions (Bouhassan et al., 
2004, and Torres et al., 2004). The deployment of resistant FB varieties is an 
efficient strategy for controlling the disease and promoting the development of 
sustainable agriculture (Bouhassan et al., 2004, and Rhaïem et al., 2002). 
However, only limited studies exist on the defense responses of the FB×B. 
fabae interaction (Sillero et al., 2010, and El-Komy, 2014).The results of El-
Komyet al. (2015) indicated that the chocolate spot pathogen induced lipid 
peroxidation and the production of reactive oxygen species, peroxidase (POD), 
and polyphenol oxidase (PPO) in leaf tissue during the FB×B. fabae interaction. 
The production of these defense compounds in leaves was not static but 
governed in time and extent by physiological maturity. 

 

Plants defend themselves against fungal infection through the activation 
of complex defense responses (Dangl and Jones, 2001). One of the earliest 
these responses is the rapid generation of reactive oxygen species (ROS), 
which includes superoxide anion (O2

-), hydroxyl radical (OH•-) and hydrogen 
peroxide (H2O2) (Patykowski and Urbanek, 2003). There are numerous studies 
demonstrating the production of these free radicals in plants as an initial 
response to microorganisms, both pathogenic and non-pathogenic (Bolwellet 
al., 2002, Garcia-Limoneset al., 2002, and Gill and Tuteja, 2010). ROS may 
have multiple effects on defense responses, including direct antimicrobial 
action, lignin biosynthesis, phytoalexin production and the triggering of systemic 
acquired resistance (Bradelyet al., 1992,Lamb and Dixon, 1997,Laloiet al., 
2004,and Peng and Kuć, 1992). Nevertheless, the excess ROS causes 
oxidative damage, leads to lipid peroxidation and damages macromolecules 
such as pigments, proteins, nucleic acids and lipids (Apel and Hirt, 2004). To 
limit oxidative damage, plants have a defense antioxidative system to modulate 
the cytotoxic effects of these free radicals, which include enzymes such as 
superoxide dismutase (SOD), peroxidase (POX), ascorbate peroxidase (APX) 
and catalase (CAT) (Mittler, 2002). However, the role of ROS in the defense 
mechanism against necrotrophic fungi (e.g., Botrytis spp.) remains controversial 
(Asselberghet al., 2007). Some studies have demonstrated a positive effect of 
ROS on plant resistance (Malolepsza and Urbanek, 2000, and Unger et al., 
2005). In contrast, other studies have demonstrated that the level of ROS 
accumulation in plant tissues was proportionally correlated with the 
aggressiveness of the necrotrophic pathogens (Govrin and Levine, 2000, Mayer 
et al., 2001, and von Tiedemann, 1997).  
 

The aim of this study was to identify reliable biological inducers 
pretreatments on FB resistance against chocolate spot. In this regard, the 
disease severity and the accumulation levels of POD and PPO enzymes as well 
as O2

.-, H2O2, were investigated in, resistant Sakha 2 and susceptible Giza 40 
FB cvs. 
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MATERIALS AND METHODS 
 
Sources of cultivars 

Three FB cultivars (Giza 40, Nubaria 1 and Sakha 2) were used 
throughout this investigation. These cultivars were obtained from Agricultural 
Research Center (ARC), Giza, Egypt, Nubaria Agriculture Research Centre, (El-
Beheira) and Sakha Agriculture Research Centre (Kafr-El Sheikh). 

 
Sources of fungal isolates 

Botrytis fabae isolate (F3) were used throughout this study. Two 
biological inducer agents, including T. viride and T. stipitatus were obtained 
from the stock cultures from Laboratory of Plant Pathology, Agriculture Botany 
department at Agriculture Faculty (Saba-Basha), Alexandria University, 
whereas one fungal isolate, V. lecanii (Zimmerman) were obtained from Alaska, 
USA and EMCC Number: 919TM (Egypt microbial culture collection).  
 

Experiments assay 
FB seeds of Sakha 2 and Nubaria 1 resistant cvs and the susceptible cv 

Giza 40 were surface-sterilized with 1% sodium hypochlorite for 30 second and 
then rinsed in sterile distilled water and dried under a sterile air stream, and 
then were sown in plastic pots under greenhouse conditions. 
 

The bio-based resistance inducerisolatesT. viride, T. stipitatusand V. 
lecanii were cultivated on potato dextrose agar medium (PDA) at 25oC and 
maintained at 4 oC.Suspensions of bio-inducerswas prepared in sterile distilled 
water from 7-days-old-culture on PDA (Rojo et al., 2007). The fungal inoculum 
was harvested by flooding the culture with sterile distilled water (SDW) (10 ml), 
and then rubbing the culture surface with a sterile glass rod. The concentration 
of bio-inducers was adjusted to 1.0E07 spores/ml by dilution and direct counting 
using a haemocytometer (Emiko et al., 2008, andAbd El-Rahman and 
Mohamed, 2014). 

 

Forty days after sowing, the growing plants were sprayed until dropping 
with an individual spore suspension of the tested bio-inducers (T. viride, T. 
stipitatus and V. lecanii), at concentration 1.0E07spores/ml on lower leaf 
surface (first and second leaves). Tween20was added to spore suspension at 
concentration of 0.03%. Four days later, plants were sprayed with bio-inducers, 
with spore suspension of the tested pathogen at concentration (2.5E05 
spores/ml). Control plants were sprayed with pathogen spore suspension only 
(without bio-inducers), whereas, plants sprayed with distilled water only were 
used as untreated non infected control. All cultivated pots were covered with 
polyethylene bags for 24 hrs under greenhouse conditions. Each treatment was 
represented by four pots served as a replicates. Disease severity was 
calculated using the devised scale of Bernier et al. (1993). Chocolate spot 
symptoms, appeared 7 days after inoculation, were scored as disease index 
(%) and disease severity (%) assessed according to Bernier et al. (1984) as 
follows: 
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Disease severity �DS
% =
Σ�NPC x CR


NIP x MSC
� 100 

Where: 
NPC = No. of plants in each class rate  
CR = Class rate  
NIP = No. of infected plants  
MSC = Maximum severity class rate 

Disease index �DI
% =
number of infected plants

total number of examined plants
� 100 

Preparation of samples for physiological and biochemical experiments 
After inoculation of plants with B. fabae, entire leaves (fourth and fifth) of 

each individual plant were collected and pooled at each sampling time (24, 48 and 
72 hrs) and frozen in liquid nitrogen and kept at -80Co. These samples were then 
used for the preparation of total leaf homogenates required for enzymes assays. 
 

Determination of enzymes activities 
For determining enzyme activities of peroxidase (POD)and polyphenol 

oxidase (PPO)in plants, 0.5 g leaf material was homogenized at 0-4˚C in 3 ml of 
50 mM TRIS buffer (pH 7.8), containing 1 mM EDTA-Na2 and 7.5% 
polyvinylpyrrolidone (24, 48 and 72, hrs) after inoculation. The homogenates were 
centrifuged (12,000 rpm, 20 min, 4˚C), and the total soluble enzyme activities 
were measured spectrophotometrically in the supernatant (Hafez, 2010). All 
measurements were carried out at 25˚C, using the model UV-160A 
spectrophotometer (Shimadzu, Japan). This enzyme assays were tested three 
times. Each experiment was replicated three times. 

Peroxidase (POD) activity 
Peroxidase (POD) activity was directly determined of the crude enzyme 

extract according to a typical procedure proposed by Hammerschmidt et al. 
(1982). Changes in absorbance at 470 nm were recorded every 30 sec intervals 
for 3min. Enzyme activity was expressed as increase in absorbance min-1 g-1 fresh 
weight. Each experiment replicated three times. 

 
Polyphenol oxidase (PPO) activity 

Polypheno loxidase(PPO)enzyme assays in plants was prepared as 
described above in peroxidase (POD) activity assay. Activity of polyphenol 
oxidase (PPO) was determined according to the method described by Malik and 
Singh (1980). Changes in the absorbance at 495 nm were recorded every 30 sec 
intervals for 3 min. Enzyme activity was expressed as increase in absorbance min-

1 g-1 fresh weight. Each experiment was replicated three times. 
 

Determination of reactive oxygen species (ROS) 
For determining of reactive oxygen species (ROS), all the fresh leaves 

(fourth and fifth leaves) were collected at different time intervals (24, 48 and72 
hrs) following inoculation. Superoxide O2

·-and hydrogen peroxide (H2O2) were 
visualized as a purple coloration of nitro blue tetrazolium (NBT) and a reddish-
brown coloration of 3, 3-diaminobenzidine (DAB), respectively. It was measured 
at different time intervals (24, 48 and 72 hrs) following inoculation. Leaves of the 
susceptible (Giza 40), pretreated with V. lecanii and T. stipitatus were vacuum 
infiltrated with 10 mM potassium phosphate buffer (pH 7.8) containing 0.1 w/v % 
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NBT (Sigma–Aldrich, Steinheim, Germany) according to Ádám et al. (1989) or 
0.1 w/v % DAB (Fluka, Buchs, Switzerland). NBT- and DAB-treated samples 
were incubated under daylight for 20 min and 2 hours, respectively and 
subsequently cleared in 0.15 w/v % trichloroacetic acid in ethanol: chloroform 
4:1 v/v for 1 day (Hückelhovenet al., 1999). Cleared samples were washed with 
water and placed in 50% glycerol prior to evaluation. Discoloration of leaf discs 
were photographed and resulted by NBT or DAB staining was quantified using a 
ChemiImager 4000 digital imaging system (Alpha Innotech Corp., San Leandro, 
USA). This test was repeated three times. Uninfected leaves of susceptible 
cultivar Giza 40 were used as control (C1).In addition, non-pretreated infected 
FB leaves of both susceptible (Giza 40) and resistant (Sakha 2) cultivars were 
used also as control. 

 
Statistical analysis 

The experimental design was factorial in completely randomized design 
with four repetitions. The obtained data were subjected to analysis of variance 
according to Gomez and Gomez (1984). Treatment means were compared by 
Duncan’s Multiple Range Test (Duncan,1955). All statistical analysis was 
performed using analysis of variance technique by means of “MSTATC” 
computer software package. 

 
RESULTS AND DISCUSSION 
Effect of bio-inducer pretreatment on disease reduction 

Comparing with the untreated infected and untreated non-infected 
control, considerable reduction in DI and DS percentages were recorded when 
bio-agent inducers used to predispose FB plants to confront and control 
chocolate spot disease caused by B. fabae, as illustrated on Table 1 and 2. T. 
stipitatus and V. lecanii were superior in their effects by recording the lowest DI 
values of chocolate spot disease (Table1), while T. viride, was the less 
effective. Differences in DI % between Nubaria 1 and Sakha 2 cvs were 
insignificant; however, their DI% values were significantly lower, compared to 
untreated infected control (C2). Results of DI% of infected controls shown in 
Table (1) confirmed that both Sakha 2 and Nubaria 1 cvs were resistant against 
the disease, where DI% were 43.75 and 37.50%, respectively, whereas Giza 40 
was highly susceptible (DI% was 81.25%). 

 

The same trend of DS values was noticed in Table (2)where differences 
between Sakha 2 (3.33%) and Nubaria 1 (4.578%) cvs were insignificant. 
However, DI% values both of them were significantly lower than the susceptible 
Giza 40 (16.25%). Differences in DS% among the three tested bio-agent 
inducers treatments (V. lecanii T. stipitatus &T. viride) were insignificant within 
each cultivar. Moreover, Differences in mean values of DS% among the tested 
bio-inducers were insignificant.  Pretreatment with the tested bio-inducers 
before inoculation of the tested cvs with B. fabae resulted in sound significant 
reduction in DS% values, compared to untreated inoculated control (C2). In 
addition, the highest reductions in DS% in pretreated plants were detected in 
the resistant Sakha 2 and Noubaria 1 cvs.  These findings were in harmony with 
results obtained by Haggag et al. (2006), who reported that T.flavus and T. 
harzianum reduced chocolate spot disease severity on FB. According to this 
study, lower disease severity values were recorded in plants pretreated with T. 
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flavus and T. harzianumbio-inducers (1.2-6.4% and 2.4-12,5%, respectively, 
compared to control (32.6%)(Ermias et al., 2013). 
 

 
Table (1): Effect of treatment with the tested bioinducers on brown spot 

disease incidence (DI %), in different faba bean cultivars.  
 

Treatments 
(T) 

Disease Incidence (DI %) 
Cultivars (C) 

Giza 40 Sakha 2 Nubaria 1 Average 
T. viride 62.50 ab 25.00 cde 12.50 de 33.33 B 

T. stipitatus 31.25 cd 31.25 cd 18.75 cde 27.08 B 

V. lecanii 43.75 bc 37.50 bcd 37.50 bcd 39.58 B 

C2 81.25 a 43.75 bc 37.50 bcd 54.17 A 

C1 0.00 e 0.00 e 0.00 e 0.00 C 

Average 43.75 A 27.50 B 21.25 B  

LSD 0.05 (T)= 14.2                 (C)= 11.01(T x C)= 24.61 
 
Where: C1= untreated non-inoculated control; C2= untreated inoculated control; Giza 40= 
susceptible cultivar; and Sakha2 and Nubaria 1= resistant cultivars; and T. viride, T. 
stipitatus and V. lecanii= Bio-agent inducers. 

 
 

Table (2): Effect of treatment with the tested bioinducers on brown spot 
disease severity (DS %), in different faba bean cultivars. 

 

Treatments 
(T) 

Disease Severity DS% 
Cultivars ( C ) 

Giza 40 Sakha 2 Nubaria 1 Average 
T. viride 9.028 c 2.777 d 1.390 d 4.398 B 

T. stipitatus 5.555 cd 4.863 cd 2.085 d 4.168 B 

V. lecanii 4.170 cd 4.170 cd 4.170 cd 4.170 B 

C2 62.50 a 4.863 cd 15.24 b 27.54 A 

C1 0.00 d 0.00d 0.00 d 0.00 C 

Average 16.25 A 3.335 B 4.578 B  

LSD 0.05 (T) = 2.988       (C) =   2.315(T x C)= 5.176 

 
Where: C1= untreated non-inoculated control; C2= treated inoculated control; Giza 40= 
susceptible cultivar; and Sakha2 and Nubaria 1= resistant cultivars; and T. viride, T. 
stipitatus and V. lecanii= Bioagent inducers. 

 
These observations on the effect of pretreatments with bio-inducers on 

DS% of both susceptible (Giza 40) and resistant (Sakha 2) cvs proved that 
various responses towered reduction of DI and DS%. Moreover, current findings 
revealed that V. lecanii and T. stipitatus were more efficient in reducing DI and 
DS than T. viride, similar results were obtained by El-Komy (2014) on the 
reactions of the two FB cultivars expressing different levels of resistance 
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against to B. fabae, Nubaria (resistant) and Giza 40 (susceptible) cultivars, 
using whole plant assays to avoid responses induced by wounding and not 
associated with the infection. For both cultivars, there was significant increase 
in disease severity over time. The progress of the disease symptoms evolved 
slowly on resistant cultivar but occurred at a much greater rate on the 
susceptible cultivar. However, disease severity was significantly lower for 
Nubaria cv than for Giza 40 cv, regardless of the time elapsed after inoculation. 
These results were in agreement with those of Abo-Hegazy et al. (2012), who 
confirmed the resistance of Nubaria cv and the susceptibility of Giza 40 cv. to 
infection by B. fabae. The lowest levels of disease severity recorded in the 
leaves of Nubaria 1 and Sakha 2 cvssuggest that resistance events that delay 
tissue colonization after fungal infection play a role in the FB x B. fabae inter-
action (Hanounik and Maliha, 1986,and Hanounik and Robertson, 1988).  

 
Effect of pretreatment on oxidative enzymes activity: 
Peroxidase activity (POD) 

Results recorded in Table 3 showed that peroxidase activity values 
significantly affected according to the tested cultivar, bio-inducer and time 
elapsed after inoculation. Pretreatment of faba bean plants with the tested bio-
inducers before inoculation with B. faba resulted in insignificant changes in POD 
enzyme activities during the first day after inoculation (Table 3). Moreover, 
differences in POD activity values among all the tested treatments during the 
first 24 hours period after inoculation were insignificant. 

 

After 48 hours of inoculation, sound significant differences in POD 
activities were detected in both resistant (Sakha 2) and susceptible (Giza 40) 
faba bean cultivars, pretreated with the tested T. stipitatus bio-inducer, 
compared with untreated non inoculated (C1) and inoculated (C2) control. 
Moreover, increase in POD activities was significantly higher in resistant Sakha 
2 cv than susceptible Giza 40 cv (0.1997 and 0.1245, respectively). 
Pretreatment with the bio-inducer V. lecanii resulted in insignificant differences 
in POD activities throughout all the tested periods, compared with control. 
According to the mean values of POD activities of the three tested time periods, 
pretreatment with T. stipitatus significantly increased POD activities in both 
resistant and susceptible cvs (0.0573 and 0.0800, respectively); however, 
differences between the two bio-inducers were insignificant. 

 

Therefore, according to data recorded in Table 3, it could be concluded 
that the bio-inducer T. stipitatus proved to be effective in increasing POD 
activities in both tested resistant and susceptible cvs during the second day 
after inoculation. Moreover, increase in POD activitiies induced by T. stipitatus 
two days after inoculation was higher in the resistant than the susceptible cv.  

 

Our findings indicate the positive relationship between resistance of faba 
bean against chocolate leaf spots and peroxidase activity. These findings were 
in line with those reported by Ride (1983) and Tarrad et al. (1993), who found 
that increase in peroxidase activity enhance lignification in response to 
chocolate spot infection which may restrict the fungal penetration. Moreover, 
Nawar and Kuti (2003) concluded that peroxidase activity is considered as a 
preliminary indicator for resistance of broad beans to chocolate spot disease. 
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Table (3): Changes in peroxidase enzyme (POD) activities in resistant 
and susceptible faba bean cultivars pretreated with the 
tested bioagent inducers and inoculated with B. fabaeat 
different periods following inoculation. 

 

Cultivars 
(C) 

Treatments 
(T) 

Peroxidase activity 
(absorbance min-1 g-1 fresh weight) 

Time after inoculation (P) 

24 hrs 48 hrs 72 hrs Average 
  C x T x P- average C x T- average 

Giza40 C1 0.0052  c 0.0168  c 0.0173  c 0.0131  B 
 C2 0.0147  c 0.0103  c 0.0061  c 0.0104  B 
 T. stipitatus 0.0276  c 0.1245  b 0.0198  c 0.0573  A 
 V. lecanii 0.0271  c 0.0207  c 0.0130  c 0.0203  B 
Sakha2 C1 0.0102  c 0.0173  c 0.0111  c 0.0129  B 
 C2 0.0138  c 0.0152  c 0.0041  c 0.011  B 
 T. stipitatus 0.0086  c 0.1997  a 0.0316  c 0.08  A 
 V. lecanii 0.0216  c 0.0078  c 0.0069  c 0.0121  B 
LSD0.05 0.0519 0.0299 

  C x P – average C- average 
Giza40  0.0186  b 0.0431  a 0.0140  b 0.0253 
Sakha2  0.0135  b 0.0600  a 0.0134  b 0.029 
LSD0.05 0.022 NS 

  T x P – average T- average 
 C1 0.0077  b 0.0171  b 0.0142  b 0.013  B 
 C2 0.0142  b 0.0128  b 0.0051  b 0.0107  B 
 T. stipitatus 0.0181  b 0.1621  a 0.0257  b 0.0687  A 
 V. lecanii 0.0244  b 0.0142  b 0.0099  b 0.0162  B 

LSD0.05 0.0367 0.021 
P - average 0.0161  B 0.0515  A 0.0137  B  
LSD0.05 0.0184  

 
Where: C1= untreated non-inoculated control; C2= untreated inoculated control; Giza 40= 
susceptible cultivar; and Sakha2 and Nubaria 1= resistant cultivars; and T. viride, T. stipitatus 
and V. lecanii= Bioagent inducers. 
 

Data obtained throughout this investigation showed the positive role of 
bio-inducers, inparticular T. stipitatusin decreasing disease severity and 
enhancement of peroxidase activity, and hence induction of resistance. The role 
of oxidative enzymes such as peroxidase could be explained as an oxidation 
process of phenol compounds to oxidized products (quinones) which may limit 
the fungal growth (Vance et al., 1980, and Tarradet al., 1993), oxidation of 
polymerization of hydroxycinnamyl alcohols to yield lignin (Fry, 1982, and 
Cvikrová et al., 2006), production of free radicals and hydrogen peroxide which 
are toxic to many microorganisms (Peng and Kuc, 1992), and makes the cell 
wall more mechanically rigid by cross-linking matrix polysaccharide and 
glycoprotein molecules and consequently inhibit cell wall degrading enzymes of 
the pathogen (El-Komy et al., 2015). 
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Polyphenol oxidase (PPO) activity 
Pretreatment of faba bean plants of resistant cv Sakha 2 with T. stipitatus 

and V. lecanii  resulted inpronounced increase of PPO enzyme activities after 
24 hrs of inoculation (0.0226 and 0.0087, respectively) (Table 4), compared to 
inoculated control (C2) (0.0060). Moreover, enzyme activity was much higher in 
T. stipitatus pretreatment than that of V. lecanii. Meanwhile, differences in 
enzyme activity between susceptible Giza 40 cv and infected control were 
insignificant during the first 24 hrs after inoculation. After the second day of 
inoculation, significant increase in PPO activities in susceptible cv, pretreated 
with T. stipitatus and V. lecanii, compared with control, however, increase was 
higher in V. lecanii treatment (0.0040 and 0.0275, respectively). On the other 
hand, T. stipitatus was more effective in increasing PPO activities (0.0050), 
whereas PPO activity in V. lecanii treatment was insignificant, compared to the 
other tested treatments. 

After 72 hrs of inoculation, differences in PPO activity values between 
bio-inducer-pretreated Giza 40 plants and control were insignificant. However, 
pretreatment of resistant Sakha 2 plants with T. stipitatus significantly increased 
PPO activities, compared to control. These results suggest that the expression 
of phenoloxidizing enzymes can be associated with the resistance to B. fabae. 
Nawar and Kuti (2003) also reported that PO activity could be used as a 
biomarker to evaluate the resistance reactions in FB plants against chocolate 
spot disease.  

Peroxidase and polyphenol oxidase catalyzes the oxidation of phenolic 
compounds to quinones (antimicrobial compounds) (El Komy et al., 2015),  
involved in IAA biosynthesis Endogenous reactive oxygen species (ROS) such 
as superoxide (O2

.-) and hydrogen peroxide (H2O2) were stimulated significantly 
early after natural infection consequently, later on activities of catalase (CAT), 
peroxidase (POX) and poly phenol oxidase (PPO) were significantly increased 
compared with the control(Hafez et al., 2014). 
 

Effect of pretreatment on ROS production 
Level of Hydrogen peroxide (H2O2) 

The obtained data of Table 5 and Figure 1 showed that the activities of 
hydrogen peroxide (H2O2) varied significantly according to the tested bio-inducer 
and time elapsed after inoculation. Generally, according to the mean values of 
H2O2 of each time interval, it was evident that the lowest H2O2 level (15.58) was 
obtained directly after inoculation, increased by time, reaching maximum levels 
72 after inoculation (31.01).  
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Table (4): Changes in polyphenol oxidase enzyme (PPO) activities in resistant 
and susceptible faba bean cultivars, pretreated with the tested 
bioagent inducers and inoculated with B. fabaeat different periods 
following inoculation. 

 

Cultivars 
(C) 

Treatments 
(T) 

Polyphenol oxidase activity 
(absorbance min-1 g-1 fresh weight) 

Time after inoculation (p)  

24 hrs 48 hrs 72 hrs Average 
  C x T x P-average C x T- average 
Giza40 C1 0.0087 bc 0.00193 c 0.0030 c 0.0045 B 
 C2 0.0012 c 0.0013 c 0.0044 bc 0.0022 B 
 T. stipitatus 0.0010 c 0.0040 bc 0.0020 c 0.0023 B 
 V. lecanii 0.0025 c 0.0275 a 0.0010 c 0.0103 AB 
Sakha2 C1 0.0030 c 0.0025 c 0.0025 c 0.0027 B 
 C2 0.0060 bc 0.0016 c 0.0036 bc 0.00381 B 
 T. stipitatus 0.0226 ab 0.0050 bc 0.0040 bc 0.0105 AB 
 V. lecanii 0.0087 bc 0.0019 c 0.0030c 0.0045 B 
LSD0.05 0.00164 0.009 
  C x P – average C- average 
Giza40  0.0069 b 0.0057 c 0.0053 c 0.0060 
Sakha2  0.0085 a 0.0092 a 0.0028 d 0.0068 
LSD0.05 0.0009 NS 
  T x P – average T- average 
 C1 0.0098 ab 0.0218 a 0.0065 b 0.0127 A 
 C2 0.0058 b 0.0022 b 0.0027 b 0.0036 B 
 T. stipitatus 0.0036 b 0.0013 b 0.0040 b 0.0029 B 
 V. lecanii 0.0118 ab 0.0045 b 0.0030 b 0.0064 AB 
LSD0.05 0.0116 0.006 
P - average 0.0077 A 0.0071 A 0.0041 b  
LSD0.05 0.0018  
 

Where: C1= untreated non-inoculated control; C2= untreated inoculated control; Giza 40= 
susceptible cultivar; and Sakha2 and Nubaria 1= resistant cultivars; and T. viride, T. stipitatus 
and V. lecanii= Bioagent inducers. 
 
Table (5): level of hydrogen peroxide (H2O2) in faba bean resistant and 

susceptible cultivars pretreated with the tested bio-agent inducers 
and inoculated with B. fabae at different periods following 
inoculation. 

 
Treatments 

(T) 

Level of  hydrogen peroxide (H2O2 ) Arbitrary units 
Time after inoculation (P) 

24 hrs 48 hrs 72 hrs Average 
C1 11.16 e 18.51 de 24.67 bcd 18.11 C 
C2 24.24 bcd 24.45 bcd 39.21 a 29.30 A 
C3 14.59 e 25.11 bcd 32.82 ab 24.17 B 
T.stipitatus 14.32 e 20.04 cde 30.40 b 21.58 BC 
V. lecanii 13.59 e 19.82 cde 27.97 bc 20.46 BC 
Average 15.58 C 21.58 B 31.01 A  
LSD0.05 T = 4.56              P= 3.53                 T X P=   7.9  

 

Where: C1= untreated non-inoculated control of susceptible cv Giza 40; C2= untreated 
inoculated control of Giza 40; C3= untreated inoculated control of resistant cv Sakha 2, T. 
stipitatus and V. lecanii= bioagent inducers. 
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Figure (1): Brown discoloration (using DBA pigment) of hydrogen 

peroxide (H2O2) in both resistant and susceptible faba bean 
cultivars pre-treated with the tested bio-agent inducers and 
inoculated with B. fabaeat different periods following 
inoculation. 

 

Where: C1= untreated non-inoculated control of susceptible cv Giza 40; C2= untreated 
inoculated control of Giza 40; C3= untreated inoculated control of resistant cv Sakha 2, T. 
stipitatus and V. lecanii= bioagent inducers. 

 
This was true in both untreated inoculated controls of both resistant and 

susceptible cvs (C1 and C2) and inoculated plants pretreated with the tested bio-
inducers. Differences in H2O2 levels between the two tested bio-inducers T. 
stipitatus and V. lecanii during the three tested time periods were statistically 
insignificant. Hydrogen peroxide levels were higher in untreated inoculated 
control of susceptible Giza 40 cv (C2), compared to that of resistant Sakha 2 cv 
(C3), particularly in the first and third tested time periods (Table 6 and Figure1).  

 
The obtained results indicated that the oxidative burst activities, which 

significantly varied among FB cultivars, are considered an essential process in 
defence mechanism. The higher levels of ROS accumulation were positively 
correlated with susceptibility of FB leaf tissues to infection with the necrotrophic 
fungus B. fabae, and significantly varied in intensity and induction timing 
according toFB resistance levels. These findings assured conclusions of many 
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published papers (von Tiedemann, 1997, Govrin and Levine, 2000, Mayer et al., 
2001 and Schouten et al., 2002) 

 

Moreover, pretreatment with the tested bio-inducers, T. stipitatus and V. 
lecanii, significantly increased the ROS level early, as a result, induction of the 
antioxidants occurred later, and accordingly the fungal growth was suppressed. 
These conclusions were in agreement with those reported by El-Komy (2014), 
who demonstrated that the accumulation of these defense responses was in-
duced significantly in both cultivars upon infection with B. fabae compared with 
non-inoculated controls. He also found that resistant cultivar showed weaker 
necrotic symptom expression, less ROS accumulation, a lower rate of lipid 
peroxidation and higher activity of the enzymatic ROS scavenging system 
compared with susceptible cultivar. 

 

In the present study, a significant increase in H2O2 generation in both FB 
cultivars was observed in response to B. fabae  inoculation, compared with non-
inoculated plants. Moreover, the greatest accumulation of H2O2 detected in the 
susceptible cultivar Giza 40, indicated that production of higher levels of ROS is 
positively correlated to the susceptibility of FB leaf tissues to infection with B. 
fabae. These findings confirmed the findings of many researchers (Garcia-
Limones et al., 2002, Mellersh et al., 2002, and El-Komy, 2014). However, 
Govrin and Levine (2000) and Shi et al. (2011) showed that the inoculation of B. 
cinerea induced an oxidative burst in Arabidopsis, and the aggressiveness of 
this pathogen was directly dependent on the level of ROS accumulation. As a 
result of early stimulation of ROS, disease severity (%) and disease symptoms 
were suppressed. This perhaps attributed to the inhibiting or killing action of 
ROS to the fungal pathogen early after infection, therefore, there was no 
chance for the pathogen to grow or propagate (El-Zahaby et al., 2004, Hafez, 
2010, and Hafez et al., 2014). 

 
Level of superoxide (O2

.-)using (NBT) 
Data in Table 6 and Figure 2 showed significant increase in Levels of 

superoxide (O2
.-) in untreated non inoculated faba bean plants of susceptible cv at 

the first and second day periods (38.33), however, significant drop was detected 
after the second and third day periods (14.76 and 27.55, respectively). 

 
Pretreatment with T. stipitatus significantly reduced O2

.- level after 24 hrs of 
inoculation (14.10), compared to control, however, O2

.- levels gradually increased 
to reach maximum values (35.24) after the third day period. On the other hand, 
O2

.- level in V. lecanii treatment showed significant increase after the first day 
(23.13), sudden drop after the second day (17.84), and then reaching maximum 
levels 72 hrs after inoculation (26.44). According to Figure(1& 2), H2O2 and O2

·-

levels were decreased due to the effect of pretreatment with both of the tested 
bio-inducers. 

 

According to O2
.- level mean values of the three tested periods, O2

.- level 
in T. stipitatus treatment was higher than that of V. lecanii (24,01 and 22.47, 
respectively). Moreover, maximum levels of O2

.- were obtained 72 hrs after 
inoculation (Table 6and Figure2).The results of the present investigation 
indicated that the bio-inducers pretreatments increased the ROS level early 
within 72 hrs after inoculation, as a result, induction of the antioxidants was 
occurred later, and accordingly the fungal growth was suppressed.  



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

  

ــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 614     
   Vol. 20(4), 2015 

 

These results were in great similarity with those obtained by Hafez et al. 
(2014), who concluded that the endogenous reactive oxygen species (ROS) 
such as superoxide (O2

.-) and hydrogen peroxide (H2O2) were stimulated 
significantly early after natural infection consequently, later on activities of 
catalase (CAT), peroxidase (POX) and poly phenol oxidase (PPO) were 
increased significantly compared with the control. Mohamed et al. (2007) and 
Mohamed, et al. (2012) reported that peroxidase has different functions in 
different defense mechanisms. 
 
Table (6): level of superoxide (O2

.-)by using NBT in faba bean resistant and 
susceptible cultivars pretreated with the tested bio-agent 
inducers and inoculated with B. fabae at different periods 
following inoculation.  

 

Treatments 
( T) 

Level of Superoxide ( O2
.-)  Arbitrary units 

Time after inoculation (P) 

24 hrs 48 hrs 72 hrs Average 
C1 38.33 a 27.55 cde 14.76 i 26.88 A 
C2 16.52 hi 25.33 def 28.20 cd 23.35 BC 
C3 25.77 cde 20.48 fgh 30.83 bc 25.69 AB 
T. stipitatus 14.10 i 22.69 efg 35.24 ab 24.01 ABC 
V. lecanii 23.13 def 17.84 ghi 26.44 cde 22.47 C 
Average 23.57 B 22.78 B 27.09 A  
LSD0.05  T = 2.752           p = 2.131                 T X p = 4.766                                         

 
Where: C1= untreated non-inoculated control of susceptible cv Giza 40; C2= untreated 
inoculated control of Giza 40; C3= untreated inoculated control of resistant cv Sakha 2, 
T. stipitatus and V. lecanii= bioagent inducers. 
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Figure (2): Purple discoloration (using NBT pigment) of superoxide (O2

.-) 
in both resistant and susceptible faba bean cultivars pre-
treated with the tested bio-agent inducers and inoculated with 
B. fabae at different periods following inoculation. 

 

Where: C1= untreated non-inoculated control of susceptible cv Giza 40; C2= untreated 
inoculated control of Giza 40; C3= untreated inoculated control of resistant cv Sakha 2, T. 
stipitatus and V. lecanii= bioagent inducers. 
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ABSTRACT: The present research was carried out during the season of 2014 for controlling 

the white garden snail, Theba pisana (Muller) under laboratory conditions by using some chemical 
fungicides (Copper sulfate 50%, Copper hydroxide 53.8% and Benalaxyl) with three concentrations 
(0.5, 0.25 and 0.125%) for each insecticides as spraying lettuce leaves and baits. The results 
showed that, in all concentrations, the mortality rates increased by the time and most mortality 
achieved over seven days post fungicides treatments, for the white garden snail, Theba pisana 
(Muller) by concentrations of 0.5%, 0.25% and 0.125%, in respectively for both treated spraying 
lettuce leaves and baits. 

Spraying lettuce leaves of copper sulfate 50 % were achieved mortality percentages 64, 57 
and 38 for concentrations (0.5, 0.25 and 0.125%), respectively while baits were achieved mortality 
percentages 52, 48 and 24 for the same concentrations after 7 days, in this respect. The 
corresponding LT50 (day) values were 5.21, 6.08 and 9.27 for spraying lettuce leaves and 7.03, 6.96 
and 9.70 for baits at tested concentrations of 0.5%, 0.25% and 0.125%. Copper hydroxide 53.8% 
achieved mortality percentages 48. 32 and 17 for the same concentrations in spraying lettuce 
leaves but in baits achieved 28, 21 and 13 for the same concentrations after 7 days, respectively, 
corresponding to LT50 (day) values were 8.46, 8.59 and 10.27 for spraying lettuce leaves and 10.27, 
9.31 and 11.32 for baits at its tested concentrations of 0.5%, 0.25% and 0.125%, in respect. Also. 
benalaxyl achieved mortality percentages 62, 34 and 16 for the same concentrations in spraying 
lettuce leaves but in baits the mortalities achieved 54, 30 and 11 for the same concentrations after 7 
days, in respect, corresponding to LT50 (day) values of 6.24, 9.56 and 22.20 for spraying lettuce 
leaves while for baits the values were 7.04, 8.56 and 15.21 at its tested concentrations. 

Key words: Fungicides, Toxicity, White garden snail and control of land snails. 

 
INTRODUCTION 

The terrestrial gastropods are economic pests attacking several types of 
plants, vegetables, horticultural plants, field crops and other plants. These animals’ 
pests have chewing mouth parts and attack the plant parts (Godan, 1983 and 
Ghoneim,2006) 

 
In Egypt, the land mollusca species are serious economic land pests 

attacking plants especially the northen coastal areas. This damage includes 
leaves, flower, fruits and stems of the agricultural plantations (Ryder and Bowen, 
1977). Recently, these pests appeared to cause wide spread damage in field and 
orchards in many Governorates of Egypt. Moreover, the land snails require 
moisture conditions and they feed at night when the enough requirements of the 
moisture and temperature are suitable particularly during winter and spring 
seasons (El-Okda, 1980; Eshra, 2004; Ghoneim, 2006 and Eshra, 2013). 

 
According to the damage caused by the land snails as well as their effect to 

decrease the agricultural yield quality, the control of these pests attracted the 
attention of many investigators. The investigators applied different methods for the 
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land snails’ control. These methods involved agricultural practices, the application 
of inorganic and organic pesticides, fungicides and others (El-Okda, 1980; El-
Okda et al. 1990; El-Shahaat et al., 1995; Moran et al., 2004; Eshra, 2004; El-
Shahaat et al., 2005; Eshra, 2013 and Eshra et al., 2015) 

 
The present investigation aims to study the molluscicidal activity of some 

fungicides on the white garden snail, Theba pisana (Muller) under laboratory 
conditions. 

 

MATERIALS AND METHODS 
 
Snail collection 

Adult white garden snail, Theba pisana (Muller) order: Pulmonata, family: 
Helicideae were collected during the spring season of 2014 from some agricultural 
regions in Alexandria and El-Beheira Governorates and transferred into glass (60 × 
40 × 40) to the laboratory for testing the fungicides efficiently at conditions of 25 ± 
2̊C and 65 ± 5 % RH. The aquaria were tightly covered with cloth netting and the 
snails were daily fed on lettuce leaves for one week for acclimatization under 
laboratory condition priestly experiments snails were staved for 48 hrs before 
assays. 

 
Fungicides used 

Copper sulfate 50% (Cupral 50%® WP), Copper hydroxide 53.8% (Kocide 
2000. 53.8%) and Benalaxyl (Galben copper®) with three concentrations (0.5, 0.25 
and 0.125%). These fungicides sprayed on the land snails with the same 
concentrations(0.5. 0.25 and 0.125%) and the obtained baits was colored using an 
aqueous solutions of these fungicides.  The chosen substances were wheat bran (fine 
fraction) and fine fraction of sawdust in a mixture of (1:1 w/w). The obtained baits was 
coloured using an aqueous solution of a blue paint substance (0.5%) as colour 
attractant for gastropods (El-Okda et al., 1989). 
 
Laboratory molluscicidal activity of certain fungicides  

The laboratory work was carried out in sealed plastic vessels (22 × 15 × 10 cm) 
with five replicates, each contain 10 snail individuals. The tested of treatments were 18 
(9 for spraying lettuce leaves and 9 for baits) plus untreated check as control. The 1

st
 

treatment was carried out to evaluate the efficiency of Copper sulfate 50 % with 3 
concentrations 0.5, 0.25 and 0.125% using the technique of lettuce leaves which have 
been sprayed with this fungicide. The 2

nd
 treatment included Copper hydroxide 53.8 % 

with the same concentrations 0.5, 0.25 and 0.125% and using the same technique of 
lettuce leaves which have been sprayed with this fungicide and baits. Also, the 3rd 
treatment included Benalaxyl with the same concentrations 0.5, 0.25 and 0.125% and 
using the same technique of lettuce leaves which have been sprayed with this 
fungicides and baits. 

 
Moreover, in the previously carried out tests, the killed snails’ individuals were 

removed daily and the accumulative mortality effects were recorded after 1, 3, 5 and 7 
days after treatments. The mortality percentages were corrected using Abbott’s 
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formula (Abbott, 1925) and then exposed to the angular transformation. Also, the 
lethal time (LT50) for 50% mortality was estimated. 

 
RESULTS AND DISCUSSIONS 
 The efficiency of some copper fungicides against the white garden snail, Theba 
pisana (Muller) was determined by feeding snails on sprayed lettuce leaves under 
laboratory conditions. The obtained results are shown in Table (1) and Fig (1), the 
calculated mortality values percentage as commutative effect up to 7 days after treatment, 
gradually increased with time. The deduced mortality values comprised 64, 57 and 38% 
after 7 days from feeding snails on the treated leaves with copper sulfate 50 % fungicide 
at the concentrations of 0.5%, 0.25% and 0.125%, respectively. The corresponding LT50 
(day) values were 5.21, 6.08 and 9.27. The estimated % mortality values for the lower 
efficient copper hydroxide 53.8% amount to 48, 32 and 17 %, respectively, 
corresponding to LT50 (day) values of 8.46, 8.59 and 10.27 at its tested concentrations 
of 0.5%, 0.25% and 0.125%, in respect. 

 
While the tested concentrations of benalaxyl fungicide (0.5%, 0.25% and 

0.125%) gave mortality values of 62, 34 and 16% corresponding to the calculated LT50 
(day) values of 6.24, 9.56 and 22.20, in respect. 

 
Table (1). Toxicity of some fungicides sprayed against the white garden 

snail,Theba pisana (Muller) under laboratory conditions. 
 

Concentrations 
% 

% Mortality as cumulative effect  after* 
LT50 (day) 

0-1 day 0-3 day 0-5 day 0-7 day 

C
o

p
p

e
r 

s
u

lf
a
te

 5
0
 

%
 

0.5 8.0 34.0 42.0 64.0 5.21 (4.39-6.24) 

0.25 0.0 27.0 35.0 57.0 6.08 (5.28-7.02) 

0.125 0.0 18.0 24.0 38.0 9.27 (7.12-12.21) 

C
o

p
p

e
r 

h
y
d

ro
x
id

e
 

5
3
.8

 %
 0.5 2.0 3.0 18.0 48.0 8.46 (6.92-10.41) 

0.25 0.0 1.0 6.0 32.0 8.59 (7.34-10.06) 

0.125 0.0 0.0 4.0 17.0 10.27 (7.75-13.65) 

 
B

e
n

a
la

x
y
l 0.5 0.0 12.0 28.0 62.0 6.24 (5.63-6.92) 

0.25 0.0 11.0 25.0 34.0 9.56 (7.35-12.56) 

0.125 0.0 7.0 12.0 16.0 22.20 (10.20-51.39) 

* Each value is corrected by Abbott’s Formula and is an average of 5   replicates (each contain 10 

snail individuals). 
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Fig. (1). Toxicity of some fungicides sprayed against the white garden snail, 
Theba pisana (Muller) under laboratory conditions. 

 
Also, the results in Table (2) and illustrated in Fig. (2). showed that. the 

toxicity of prepared poison baits of certain tested fungicides against the white 
garden snail, Theba pisana (Muller). The commutative % mortalities values 
amounted to 52, 48, 24, 28, 21, 13, 54, 30 and 11 after 7 days of feeding on the 
prepared baits of copper sulfate 50 %, copper hydroxide 53.8% and benalaxyl, 
respectively. These results corresponded to LT50 (day) values of 7.03,  6.96, 9.70, 
10.27, 9.31, 11.32, 7.04, 8.86 and 15.21 for copper sulfate 50 % in concentrate 
(0.5, 0.25 and 0.125), copper hydroxide 53.8% in concentrate (0.5, 0.25 and 
0.125%)  and benalaxyl in concentrate of (0.5, 0.25 and 0.125%), in respect. 

 
From these findings it could be seen that the highest toxicity effect was 

revealed for copper sulfate 50% bait (0.25% and 0.5%) and benalaxyl bait (0.25% 
and 0. 5%) followed by copper hydroxide 53.8 % baits (0.25%), copper sulfate 50% 
bait (0.25%), copper hydroxide 53.8% baits (0.5%), copper hydroxide 53.8% baits 
(0.125%) and benalaxyl baits (0.125%), while the remaining fungicides gave less 
efficacy. 

 
Remarkably, from the above mentioned results it could be revealed that the 

applications of inorganic salts (particularly copper compounds) either by foliar 
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sprays of lettuce leaves or baits were effective against the white garden snail, 
Theba pisana (Muller). 

 
Our results agree to a great extent with those obtained by El-Wakil and 

Mesbah (1995), those evaluated the low concentrations of copper sulfate solutions 
(0.25, 0.5, 1.0 and 1.5 g/liter water) for three times for each tested concentration on 
the infestation rate of the white garden snail, Theba pisana (Muller) snails in Vicia 
faba L. Results showed a significant decrease in the numbers of counted snails 
among different treatments. The concentration of 1.0 and 1.5 g/liter water exhibited 
the highest effects in decreasing the same percentage number of snails at the end 
of experiment by 96.56%, besides the determined significant differences in the 
productivity of different treated plants. In particular the concentration of 1.5 g/liter 
water copper sulfate solution gave the highest productivity of plants and decrease 
in the number of occurring snails. Also, Speiser and Kistler (2002) found that 
pellets containg 1.0% iron phosphate reduced leaf loss of lettuce, increased the 
number of marketable lettuce heads and reduced numbers of the slug, Arion 
lustanicus. 
 

Moran et al. (2004) found that copper hydroxide gave promising efficiency 
against land gastropoda. Also, copper compounds such as oxides and salts are 
effective repellents (Godan, 1983). Copper complex compounds containing mainly 
copper silicates, which has been registered in Australia for management of land 
snails, has been demonstrated to have significant repellency (Davis et al.. 1996). 
Baits of kocide 2000, copper hydroxide (5% cu) and acrobat copper (5% cu) gave 
37% mortality after 5 days of application in apple orchard (El-Shahaat et al., 
2009).  

 
Results of Abo El-Ftooh (2012) showed that the percentages of mortalities 

of the snail, M. cantiana depended on concentration and exposure time. Higher 
concentration of the tested pesticides gave the higher percentages of the mortality. 
Generally, the pesticides, selecron® 72%, cidial® 50% and copper sulfate® 1% 
exhibited the higher mortality %, while pesticides of galben "cʺ ® 46% recorded the 
lower mortality %. Also, the results showed that the application of selecron® 72% 
and cidial® 50% were important to control land snail, and enhancing yield. 

 
 Eshra (2014) reported that copper hydroxide was the most toxic compound 

against E. vermicalata followed by methomyl and urea fertilizer after 72 hrs of 
evaluation were LC50 values were 3.31%, 3.75% and 40.88%, respectively. 
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Table (2). Toxicity of some fungicides baits against the white garden snail, Theba 
pisana (Muller) under laboratory conditions. 

 

Concentrations 
% 

% Mortality as cumulative effect  after* 
LT50 (day) 

0-1 day 0-3 day 0-5 day 0-7 day 
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p
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lf
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te

 5
0
 

%
 

0.5 3.0 6.0 38.0 52.0 7.03 (5.97-8.31) 

0.25 0.0 0.0 22.0 48.0 6.96 (6.41-7.57) 

0.125 0.0 0.0 18.0 24.0 9.70 (7.65-12.34) 

C
o

p
p

e
r 

h
y
d

ro
x
id

e
 

5
3

.8
 %

 0.5 0.0 3.0 12.0 28.0 10.27 (7.79-13.63) 

0.25 0.0 0.0 4.0 21.0 9.31 (7.58-11.45) 

0.125 0.0 0.0 3.0 13.0 11.32 (7.75-16.61) 

 
B

e
n

a
la

x
y
l  

0.5 0.0 6.0 17.0 54.0 7.04 (6.31-7.86) 

0.25 0.0 1.0 21.0 30.0 8.86 (7.30-10.80) 

0.125 0.0 0.0 8.0 11.0 15.21 (8.31-28.30) 

* Each value is corrected by Abbott’s Formula and is an average of 5 replicates (each contain 10 
snail individuals). 
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Fig. (2). Toxicity of some fungicides baits against the white garden snail, Theba 

pisana (Muller) under laboratory conditions. 
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Population Fluctuation and Determination of The Economic Injury 
Level and The Economic Threshold for The Sugarbeet Fly, Pegomia 

hyo-scyami Curtis, in Nobaria Region, El-Behaira Governorate, 
Egypt. 
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Kandil ** 
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ABESTRACT :  Experiments were conducted in a private farm cultivated with sugarbeet crop 

(Top cv.) for the two successive seasons of 2013/2014 and 2014/2015 to determine the economic 
damage threshold levels of Pegomia hyo-scyami Curtis (Diptera: Anthomyidae) under field 
conditions in Nobaria region, El-Behaira Governorate, Egypt. The results showed that the 
relationship between the yield of sugarbeet and the infestation of sugarbeet fly, Pegomia hyo-
scyami Curtis (Pegomyia mixta Vill.) was negative, which is means that an increase in larvae 
numbers caused a decrease in roots yield and vice-versa.  

In both seasons, Pegomyia hyo-scyami Curtis larvae registered two seasonal peaks of 
abundance that occurred in February and March. 

The determined economic threshold level for Pegomia hyo-scyami Curtis was 19 larvae / 
plant and the economic injury level was 22 larvae / plant in the first season. But the values were 21 
larvae / plant and 22 larvae / plant, in respect, in the second season.  
Key words: Sugarbeet (Beta vulgaris L.), sugarbeet fly, Pegomia hyo-scyami Curtis, Pegomyia mixta 

Vill., Economic threshold (ETs), the economic injury level (EILs) and roots yield. 

 

INTRODUCTION 
Sugarbeet (Beta vulgaris L.) is considered to be the second crop for sugar 

production in Egypt after the sugarcane crop (Saccharum officinarum L.) since 
1982. The area under cultivation has been estimated by 16,000 feddans that 
participated in 2.5 % of the total production of sugar. Whereas, in 2013 the 
cultivated area increased upto 423,000 feddans with 53.10 % sugar. Therefore, 
Sugarbeet crop became the first source of sugar production in Egypt (El-shafei, 
2014) 

The gap between consumption and production of sugar was 5000 tons 
(Afifi, 2001). Thus, increasing the area and yield of sugarbeet were important 
goals of the ministry of agriculture. The importance of this crop is not only to 
produce sugar, but also to use its diets in feeding animals due to the high nutritive 
value of sugarbeet leaves. In addition, sugarbeet thrives well in poor, saline, 
alkaline and calcareous soils, especially in the newly reclaimed soils. 

However, the average yield of sugarbeet was 20.3 tons / feddan that could 
be increased upto 40 tons / Fed. It is well known that the high yield of any crop is 
the final goal. Pests’ infestation is the main limiting factor, which affect the yield 
quantitatively as well as qualitatively. 

Sugarbeet plants attract more than 150 insect species and mites. The 
sugarbeet fly, Pegomia hyo-scyami Curtis (Pegomyia mixta Vill.) is one of the most 
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serious insect pests of sugarbeet plants (Zarif and Hegazi, 1990 and Cooke and 
Scott, 1993), so sugar beet growers frequently apply chemical compounds with 
little knowledge of pest numbers and economic levels. Development of a pest 
management strategy requires establishment of an economic injury levels (EILs) 
and an economic threshold (ETs) which relate yield losses and insect control 
expenses to pest infestation level (Luckmann and Metcalf, 1975). For the 
important of economic levels in insect pests’ controls, several researchers 
investigated economic levels of some insect pests attacking sugarbeet fields 
(Cooke and Scott, 1993; Bassyouny, 1998 and Mesbah, 2000).  

The present investigation aimed to study the population fluctuation of the 
sugarbeet fly, Pegomia hyo-scyami Curtis (Pegomyia mixta Vill.), assessment of 
quantitative, as well as, qualitative yield losses and determination of the economic 
injury level (EILs) and the economic thresholds (ETs) for the considered insect pest 
during 2013/2014 and 2014/2015 seasons in Nobaria region, El-Behaira 
Governorate. 

 
Such objectives could be considered as prerequisite steps for initiating the 

so-called integrated pest management “IPM”. 
  

MATERIALS AND METHOD 
The study site 

An area about 157.5 m2 included in a private farm in Nobaria region, 84 Km 
South West of Alexandria city, cultivated with sugarbeet (Top cv.) for the two 
successive seasons of 2013/2014 and 2014/2015. 
 
Experimental design  

The experiments were carried out to study the population fluctuation and 
determine both the economic injury levels (EILs) and the economic thresholds (ETs) 
for the sugarbet fly, Pegomia hyo-scyami Curtis. The experimental area was 
subdivided into 15 plots (replicates) of 10.5 m2 (3×3.5 m), each representing the 
four cardinal directions. Weekly samples (reading) of 3 plants / replicate were 
chosen, randomly, to record the number of larvae of the assigned insect pest. All 
plants received the same agricultural practices throughout the course of this study, 
with no insecticidal sprays. 

 
Determination of the economic injury levels and the economic thresholds 
(EILs and ETs) of Pegomia hyo-scyami Curtis infesting sugarbeet plants 

Both the EILs and ETs were determined according to the techniques of 
(Sherief et al., 2009 and Amal, 2013) as follows: 

 
Values of yield per plant were characterized with the straight line equation: 

Ŷ= a + bx (Golden, 1960): where, Ŷ = expected yield, a = intercept, b = slope of 
the regression line and x = the number of (Pegomia hyo-scyami Curtis and 
designing the regression line by Chi - Ӽ2 to calculate both the economic threshold 
(ET) and the economic injury levels (EIL). The populations of the insect pest were 
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done and the simple correlation coefficient (r) was calculated between any two 
characters (x and y), each with number of observations as follows:  

 
Ŷ = a + bx  

 
 

 

Ӽ2 = 
∑x× pi – (∑x× p`) 

P` × q` 
                                                 
                     

Pi = 
x 

R 
       x = mean number of larvae. 

 R= size of sample (mean number of leaves during the growing season). 
 

P` = 
∑ p 

                                q` = 1 – p` 
n 

            n = number of plants in replicates. 
 
 

 
r = 

 

 
(∑xy   - 

 

 
(∑x) (∑y) 

 
 
) 
 

 n 
 

 

(∑x2    - 
(∑x)2 

) (∑y2 - 
(∑y)2 

)  
n n 

 

RESULTS AND DISCUSSION 
 
Population fluctuation of Pegomia hyo-scyami larvae in sugarbeet fields during 
the first season of 2013/2014 

Results revealed that sugarbeet plants were attacked by the sugarbeet fly 
under field conditions during the first season of 2013/2014. The listed results in 
Table (1) elucidated the seasonal fluctuations of Pegomia hyo-scyami Curtis on 
sugarbeet plants during the first season of 2013/2014. Results showed that 
Pegomia hyo-scyami Curtis larvae have been occurred throughout the period from 
late December till mid-April on sugarbeet plants during the first season, but in the 
second season larvae were noticed from late December till the 2nd week of April 
(Table 3), this extended period might be due to the environmental factors. The 
seasonal fluctuations of the insect population density, Pegomia hyo-scyami Curtis, 
referred to two peaks during the both seasons.  

 
In the first season of 2013/2014, the first appearance of 6 larvae / 15 sample 

on the 4th week of December. Two peaks were achieved on the 2nd week of 
February and mid-March in the first season with means of 54 and 46 larvae / 15 
replicates, respectively, followed by a considerable decline in the mean larval 
populations (Table 1).  

a = ӯ - bx` 

    
b = 

 
∑xy - (∑x) (∑y) 

n 

(∑x2 - 
(∑x)2 

n 
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Determination of the economic injury level and the economic threshold for 
Pegomia hyo-scyami infesting sugarbeet plants during the first season of 
2013/2014 

 
As seen in Table (2) and illustrated in Fig (1), the obtained data evaluated 

that during the season of 2013/2014, upto 19 larvae / plant were observed. The 
value (5.18) of Ӽ2 expressed  insignificant yield reduction that ranged from 2.4 to 
2.5 kg / plant as a result of no change in the infestation rate of 19 larvae / plant, 
while the χ2 value (21.12*) became significant as the numbers reached 22 larvae / 
plant. In other words, when number of individuals / plant reached 22 (EILs) 
significant drop in yield occurred and the value before 19 could be considered as 
an economic threshold (ET). The relationship between the yield and the infestation 
was negative, with a coefficient r = -0.9214 and coefficient regression b = -0.0758. 

 
Table (2). Economic injury level (EILs) of Pegomia hyo-scyami Curtis larvae / 

sample infesting sugarbeet (Top cv.) under the field conditions at 
Nobaria region during the first season of 2013/2014. 

  
Ӽ 2 

Table 
Ӽ 2 = (Ʃx x pi – 

Ʃx x p`) / p` x q` 
X x P P 

Size 
sample 

Modified Yield 
(Kg)  

Number 
of larvae / 
replicate  

Number 
of plant 

5%  
˄  

    =X/R R Y  Y  X  
3.84 0.00 11.250 0.750 20 2.49 2.6 15  1 
5.99 3.14 18.050 0.950 20 2.18 2.5 19 2 
7.82 5.18 18.050 0.950 20 2.18 2.4 19 3 
9.49 21.12 24.200 1.100 20 1.96 1.9 22 4  

11.07 236.36 28.800 1.200 20 1.80 1.8 24 5 
12.59 -100.65 31.250 1.250 20 1.73 1.8 25 6 
14.07 -61.23 33.800 1.300 20 1.65 1.7 26  7 
15.51 -51.42 36.450 1.350 20  1.58 1.7 27 8 
16.92 -47.91 39.200 1.400 20 1.50 1.4 28 9 
18.31 -46.86 42.050 1.450 20 1.43 1.2 29 10 
19.68 -48.48 48.050 1.550 20 1.27 1.0 31 11 
21.03 -51.93 54.450 1.650 20 1.12 0.8 33 12 
22.36 -55.04 57.800 1.700 20 1.05 0.8 34 13 
23.69 -57.99 61.250 1.750 20 0.97 0.7 35 14 
25.00 -86.31 115.200 2.400 20  -0.02 0.6 48  15 

         22.90 415  Sum  

   
r = -0.9214                                      a = 3.6263                                      b = -0.0758  
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Ŷ = -0.0759x + 3.6264
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Fig (1). Regressing yield (Kg) against number of Pegomia hyo-scyami Curtis 
larvae / sample infesting sugarbeet (Top cv.) under the field 
conditions at Nobaria region during the first season of 2013/2014. 

 
 

Population fluctuation of Pegomia hyo-scyami larvae in sugarbeet fields during 
the second season of 2014/2015 
 

In the second season of 2014/2015, the first appearance of 9 larvae / plant 
corresponded to the 4th week of December. Two peaks were observed at late 
February and mid-March, which represented by 42 and 41 larvae / 15 samples, 
respectively, with considerable decline in larval populations afterwards (Table 3). 
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Determination of the economic injury level and the economic threshold for 
Pegomia hyo-scyami infesting sugarbeet plants during the second season of 
2014/2015 

 
Data listed in Table (4) and Fig (2) cleared that during the season of 

2014/2015 insignificant reduction occurred in yield from 2.1 to 2.0 kg / plant as a 
result of increasing the number of larvae / plant from 20 to 21 while, when the 
number of larvae per plant raised upto 22, the Ӽ2 value (65.55*) witnessed 
significance. In other words, when number of larvae / plant reached 22 (EIL) 
significant drop in yield occurred and the value before 21 could be taken as an 
economic threshold (ET). The relationship between the yield and the infestation 
was also negative, similar to the first season, with a coefficient r =  - 0.9860 and 
coefficient regression b = -0.1178. 
 
 
Table (4). Economic injury level (EILs) of Pegomia hyo-scyami Curtis larvae / 

sample infesting sugarbeet (Top cv.) under the field conditions at 
Nobaria region during the second season of 2014/2015. 

  
Ӽ 2 

Table 
Ӽ2 = (Ʃx x pi – 

Ʃx x p`) / p` x q` 
X x P P 

Size 
sample 

Modified 
Yield 
(Kg)  

Number 
of larvae / 
replicate  

Number 
of plant 5% ˄  

      =X/R R  Y Y  x 
3.84  0.00 16.200 0.900 20 2.46  2.6 18  1 
5.99  0.36  18.050 0.950 20 2.34  2.5 19 2 
7.82  0.54  18.050 0.950 20 2.34  2.4 19 3 
9.49  2.11  20.000 1.000 20 2.22  2.1 20  4 

11.07  8.93  22.050 1.050 20 2.10  2.0 21 5 

12.59  65.55  24.200 1.100 20 1.99  1.9 22  6 
14.07  -58.74  28.800 1.200 20  1.75  1.7 24 7 
15.51 -41.90  31.250 1.250 20 1.63  1.7 25 8 
16.92  -39.50  33.800 1.300 20 1.51  1.5 26 9 
18.31  -40.03  36.450 1.350 20 1.40  1.4 27 10 
19.68  -43.94  42.050 1.450 20 1.16  1.0 29 11 
21.03  -47.49  45.000 1.500 20 1.04  1.0 30 12 
22.36  -50.91  48.050 1.550 20 0.93  0.8 31 13 
23.69  -58.25  57.800 1.700 20 0.57  0.7 34 14 
25.00  -64.14  61.250 1.750 20  0.45  0.6 35 15 

         23.90 380 Sum 

 
r = -0.9860                          a = 4.5787                                 b = -0.1178 
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Fig (2). Regressing yield (Kg) against number of Pegomia hyo-scyami Curtis 
larvae / sample infesting sugarbeet (Top cv.) under the field 
conditions at Nobaria region during the second season of 2014/2015. 

 
The obtained findings of the present study were in harmony with the findings 

of others such as Youssef (1994) and Ebieda (1997) who stated that Pegomia 
mixta was commonly found in sugarbeet more than other crops, causing a 
considerable reduction in yield. In this respect, Bassyouny (1998) found that the 
late plantation of sugarbeet in October was severely attacked by Pegomia hyo-
scyami Curtis. 

 
El-Khouly (2006) showed that the abundance of Pegomia mixta was 

associated with the reliable occurrence of their natural enemies. He also, referred 
that three seasonal peaks of Pegomia mixta were recorded and declared that the 
initial appearance of Pegomia mixta survivors occurred in April 2005 and 2006.  

 
Mohisen (2012) stated that larvae of Pegomia mixta attacked sugarbeet 

plantations from November until late February, and reached its maximum 
abundance during spring i.e. from March to May in Kafr El-sheikh governorate. El-
Desssouki et al. (2014) mentioned that larvae of Pegomia mixta recorded three 
peaks of seasonal abundance in both seasons (2011 and 2012) during late 
December, early February and mid-March in the first season of 2011 and during 
mid-December, late January and mid-March in the second season of 2012. 

 
Accordingly, all the earlier results on of Pegomia hyo-scyami Curtis 

populations were in accordance with those obtained in this study, in the sense that 
the pest abundance occurred in February and March. 
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Toxicity of Chlorantraniliprole and Lufenuron Against the Cotton 
Leafworm Larvae in Relation to Their Effects on AST, ALT and ALP 

Enzymes Activity 

Saad1, A. S. A., E. H. M. Tayeb1, Wafa H. Hegazy 2 and 
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ABSTRACT: The toxicity of chlorantraniliprole (an anthranilic diamide) and lufenuron (an insect 

growth inhibitor) against the 2
nd

 and 4
th
 instar larvae of the cotton leafworm, Spodoptera littoralis 

(Boisd.) was investigated. The in vivo effects of chlorantraniliprole and lufenuron on the activity of 
each of aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline 
phosphatases (ALP) activities of the S. littoralis 4

th
 larval instar were also assessed. The bioassay of 

the 2
nd

 instar larvae revealed that chlorantraniliprole (LC50 = 0.009, 0.005 and 0.003 mg/l) was 
approximately as 234.3, 206.2 and 226.3 fold more toxic than lufenuron (LC50 = 2.019, 1.031 and 
0.679 mg/l) after three different exposure periods (48, 72 and 96 hrs, respectively).  Concerning the 
4

th
 instar larvae, chlorantraniliprole (LC50 = 6.645, 0.028 and 0.006 mg/l) was approximately as 2.01, 

105.36 and 226.3 fold more toxic than lufenuron (LC50 = 13.37, 2.95 and 1.87 mg/l) after 48, 72 and 
96 hrs of exposure, respectively. In vivo effect of chlorantraniliprole and lufenuron enhanced the 
activity of AST and ALT and that enhancement was concentration and time of exposure dependent. 
Both chlorantraniliprole and lufenuron inhibited ALP activity; which was also concentration and time 
of exposure dependent. Based on the obtained results, chlorantraniliprole and lufenuron would be 
involved within the current foliar insecticide applications used for controlling S. littoralis in cotton 
fields.   
Keywords: Spodoptera littoralis, chlorantraniliprole, lufenuron.    

 
INTRODUCTION 

The cotton leafworm (CLW), Spodoptera littoralis (Boisd.) is one of the most 
destructive agriculture lepidopterous insect-pests. In Egypt, it can attack numerous 
economically important crops throughout the year (Hatem et al., 2009). The 
chemical control of S. littoralis has been extensively reported especially in relation 
to cotton in Egypt (Abo-El-Ghar et al., 1986). Extensive use of insecticides, 
multiple generations of CLW per annum and the availability of host crops, all over 
the year have contributed to the development of resistance in this insect-pest to 
many insecticide groups (Abo Elghar et al., 2005; Abou-Taleb, 2010). Therefore, 
searching for an effective alternatives and/or pest control strategies is needed to 
avoid the increase of the selection pressure of the insect population to insecticides 
and provide adequate crop protection for sustainable food, feed and crops of fiber 
production. This need is met in part by the insecticide chlorantraniliprole, which has 
a novel mechanism of action and can be applied as an alternative insecticide for 
managing CLW (Bentley et al., 2010). 

  
Chlorantraniliprole is discovered by DuPont; it is also known as rynaxypyr 

(Bentley et al., 2010). Studies have shown that chlorantraniliprole has exceptional 
insecticidal activity on a range of lepidopteran pests and many other orders, such as 
Coleoptera, Diptera, Isoptera and Hemiptera (Sattelle et al., 2008; Lahm et al., 
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2009). Chlorantraniliprole activates the unregulated release of internal calcium 
stores leading to Ca2+  depletion, feeding cessation, lethargy, muscle paralysis and 
finally insect death (Lahm et al., 2005). It blocks the feeding of lepidopteran larvae 
rapidly; the feeding cessation time being equivalent to that of nerve agents. 
Accordingly, it was ranked as the fastest-acting insecticide for lepidopteran control 
(Hannig et al., 2009). In addition, the low ecotoxicology to non-target organisms 
such as birds, fish, mammals, earthworms and many other arthropods (Lahm et al., 
2007; Larson et al., 2012) and no cross-resistance with other older classes of 
chemistry (Cao et al., 2010; Sial et al., 2010; Wang et al., 2010) make it an 
excellent pest management tool.  

 
It is critically important to establish the susceptibility of insects to newly 

developed insecticides before their widespread use. Therefore, the aim of this work 
was to assess the insecticidal activity of chlorantraniliprole compared to lufenuron 
against the 2nd and 4th larval instars (laboratory strain) of the cotton leafworm. The 
in vivo effects of chlorantraniliprole and lufenuron on certain enzymes activities 
[aspartate aminotransferase (AST), alanine aminotransferase (ALT) and alkaline 
phosphatases (ALP)] of the 4th instar larvae of the cotton leafworm (laboratory 
strain) were also investigated. 

 

MATERIALS AND METHODS 
Experimental insect:  

A laboratory strain of the cotton leafworm, Spodoptera littoralis larvae used 
for testing the evaluated insecticides was reared under the laboratory conditions of 
25±2 ºC and 65±5 % RH according to Eldefrawi et al. (1964). 
 
Tested insecticides: 

Chlorantraniliprole (Coragen® 20% SC) was provided by DuPont Agricultural 
Chemicals Ltd.). Lufenuron (Match®5% EC) was supplied by Syngenta. 
 
Bioassay studies: 

 Toxicity of the formulated chlorantraniliprole (Coragen® 20% SC) and 
lufenuron (Match®5% EC) against 2nd and 4th instar larvae of S. littoralis laboratory 
strains was evaluated. Homogenous pieces of castor oil leaves were dipped in a 
series of chlorantraniliprole or lufenuron concentrations for 10 sec., held vertically to 
allow excess solution to drip off and dried at room temperature. Treated pieces of 
castor oil leaf were transferred to a plastic cups, and an appropriate and fixed 
number (10 larvae per cup) of starved larvae were added. Each concentration was 
replicated four times. Mortality percentages were recorded after 24, 48, 72, 96 hrs 
of treatment. Mortality counts were recorded and corrected according to Abbott 
equation (Abbott, 1925) and subjected to probit analysis (Finney, 1971). 
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Biochemical studies 
In vivo effect of chlorantraniliprole and lufenuron on AST and ALT activities of 
4th instar larvae of S. littoralis (Lab. strain)  
Tissue preparation: Starved 4th instar larvae of S. littoralis laboratory strain were 
fed on castor oil leaves dipped in chlorantraniliprole and lufenuron solution at 1/10 
LC50, ½ LC50 and LC50. Larvae fed on untreated castor oil leaves were used as 
control. Suitable numbers of total larvae of each treatment were collected after 96 
hrs post-treatment. These larvae were homogenized (1:10 w/v) in glass distilled 
water (pH=7) using glass homogenizer. The homogenate was centrifuged at 5000 
rpm for 30 min at 4ºC using IEC-CRU 5000 cooling centrifuge. The supernatant was 
used for the estimation of AST (Aspartate aminotransferase), and ALT (Alanine 
aminotransferase) activities. 
 
Enzyme assay: Activity of both enzymes AST and ALT was measured according to 
the method of Reitman and Frankel (1957), using Diamond Diagnostic kit 
(Diamond Co. Egypt). In this method, 100 µl of enzyme source was added to 500 µl 
of 100 mM phosphate buffer of pH=7.2 containing 80 mM L-aspartate as a 
substrate for AST or 80 mM D-L-alanine as a substrate for ALT, and 4 mM ά-

ketoglutarate. This mixture was incubated for 30 min at 37˚C. After that, 500 µl of 

developing color reagent (4 mM 2, 4-dinitrophenylhydrazine) was added and the 
solution was incubated for 20 min at room temperature. Lastly, 5 ml of 0.4 N NaOH 
was added then mixed and left at room temperature for five min. An assay mixture 
without enzyme source was used as the blank and the absorption was measured at 
the wave length of 546 nm using spectrophotometer (Milton Roy Spectronic 601). 
AST and ALT specific activities were determined as IU/mg protein/hr and calculated 
as a percentage of control.  
 

In vivo effect of S. littoralis (Lab. strain) 4th instar larvae ALP activity by 
chlorantraniliprole and lufenuron 
Tissue preparation: Starved laboratory strain 4th instar larvae of S. littoralis were 
fed on castor oil leaves dipped in chlorantraniliprole and lufenuron solution at 1/10 
LC50, ½ LC50 and LC50 plus the untreated larvae which have been used as control. 
Midguts were collected, after 96 hrs post-treatment, excised, repeatedly washed 
with ice-cold saline solution (0.9% NaCl) to remove foodstuff. These midguts were 
homogenized (1:10 w/v) in 100 mM phosphate buffer (pH= 9.8), using glass 
homogenizer. The homogenate was centrifuged at 5000 rpm for 30 min at 4ºC 
using IEC-CRU 5000 cooling centrifuge. The supernatant was used for ALP 
(alkaline phosphatases) activity estimation. 

 
Enzyme assay: Activity of ALP was determined according to the method of Dgkc 
(1972), using Diamond Diagnostic kit (Diamond Co. Egypt). In this method, 20 µl of 
the enzyme source was added to 1000 µl of 0.9 M diethanolamine buffer (pH 9.8) 
containing 0.6 mM magnesium ions and 1 mM p-nitrophenyl phosphate, then mixed 
in the cuvette, incubated for 30 seconds in the spectrophotometer (Milton Roy 
Spectronic 601), using a stopwatch simultaneously and the reading was done again 
after exactly 1, 2 and 3 minutes at 405 nm. ALP specific activity was determined as 
IU/mg protein/hr and calculated as a percent age of control. 
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Statistical analysis: Data was subjected to analysis of variance (ANOVA) (CoStat 
Statistical Software, 1990). The standard deviation (SD) of four replications was 
calculated. Means were compared with each other using Student-Newman Keuls 
(SNK) test (LSD at P < 0.05). 
Insecticides relative potency was calculated as the following equation: 

 

RESULTS: 

Toxicity of chlorantraniliprole and lufenuron against the 2nd and 4th larval 
instars of S. littoralis  

Toxicity of chlorantraniliprole and lufenuron against the 2nd and 4th larval 
instars of S. littoralis by leaves dipping technique (mixing the insecticide with food) 
after different exposure times is shown in Tables 1 and 2. Regarding the 2nd instar 
larvae, chlorantraniliprole (LC50 = 0.009, 0.005 and 0.003 mg/l) was approximately 
234.33, 206.20 and 226.33 fold more toxic than lufenuron (LC50 = 2.019, 1.031 and 
0.679 mg/l) after 48, 72 and 96 hrs post-treatment, respectively (Table 1). 

 
Table (1): Toxicity of chlorantraniliprole and lufenuron against 2nd instar 

larvae of S. littoralis after different exposure times 

Insecticide 
Exposure 
time (hrs) 

LC50 (mg/l) 
(95% CL) 

(Lower-Upper) 

LC25 (mg/l) 
(95% CL) 

(Lower-Upper)

LC10 (mg/l) 
(95% CL) 

(Lower-Upper) 
Slope ± SE 

Relative 
potency at 
LC50 level 

Chlorantraniliprole 

48 
0.009 

(0.008 – 0.013) 
0.004 

(0.003 - 0.005) 
0.002 

(0.001 - 0.003) 
1.84 ± 0.27 234.33 

72 
0.005 

(0.005 - 0.006) 
0.002 

(0.002 - 0.003) 
0.001 

(0.001 - 0.002) 
2.03 ± 0.18 206.20 

96 
0.003 

(0.003 - 0.004) 
0.002 

(0.001 - 0.002) 
0.001 

(0.0005 - 0.009) 
1.92 ± 0.19 226.33 

Lufenuron 

48 
2.109 

(1.806 – 2.471) 
0.886 

(0.682 - 1.073) 
0.406 

(0.274 - 0.540) 
1.79 ± 0.17 1.00 

72 
1.031 

(0.859 – 1.24) 
0.373 

(0.277 - 0.469) 
0.149 

(0.093 - 0.21) 
1.53 ± 0.15 1.00 

96 
0.679 

(0.599-0.809) 
0.255 

(0.183-0.327) 
0.106 

(0.064-0.152) 
1.59 ± 0.147 1.00 

 
 

 
Table (2): Toxicity of chlorantraniliprole and lufenuron against 4th instar larvae 

of S. littoralis after different exposure times 

Insecticide 
Exposure 
time (hrs) 

LC50 (mg/l) 
(95% CL) 

(Lower-Upper) 

LC25 (mg/l) 
(95% CL) 

(Lower-Upper)

LC10 (mg/l) 
(95% CL) 

(Lower-Upper) 
Slope ± SE 

Relative 
potency at 
LC50 level 

Chlorantraniliprole 

48 
6.645 

(1.27 – 177.8) 
0.025 

(0.008 - 0.07) 
0.0002 

(0.0001 - 0.00025) 

 
0.28 ± 0.03 

 
2.01 

72 
0.028 

(0.02 - 0.04) 
0.005 

(0.003 - 0.007) 
0.0009 

(0.0004 - 0.002) 
0.87± 0.08 105.36 

96 
0.006 

(0.005 - 0.008) 
0.001 

(0.001 - 0.002) 
0.0003 

(0.0001 - 0.0006) 
0.99 ± 0.1 311.67 

Lufenuron 

48 
13.37 

(10.73 – 21.78) 
6.90 

(5.92 – 7.96) 
3.80 

(2.36 – 4.72) 
2.35± 0.50 1.00 

72 
2.95 

(2.55 – 3.39) 
1.35 

(1.04 – 1.64) 
0.667 

(0.442 - 0.889) 
1.98 ± 0.19 1.00 

96 
1.87 

(1.62 – 2.12) 
0.991 

(0.741- 1.20) 
0.559 

(0.535-0.747) 
2.45 ± 0.303 1.00 
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Concerning the treated 4th instar larvae, chlorantraniliprole (LC50 = 6.645, 
0.028 and 0.006 mg/l) was approximately 2.01, 105.36 and 311.67 times more toxic 
than lufenuron (LC50 = 13.37, 2.95 and 1.87 mg/l) after 48, 72 and 96 hrs post-
treatment, respectively (Table 2). 

  
In vivo effect of chlorantraniliprole and lufenuron on AST activity of S. 

littoralis 4th instar larvae  
The in vivo effects of chlorantraniliprole and lufenuron on S. littoralis AST 

activity after different exposure times are presented in Tables 3 and 4. It is clear 
that, the activity of AST is increased with the increase of chlorantraniliprole and 
lufenuron concentrations and as will as the increase of the exposure time. The AST 
activity reached to its highest levels after 96 hrs of exposure, where it was 190.1% 
as compared to control at the concentration of 0.006 mg/l (Lc50) of 
chlorantraniliprole (Table 3). In the case of lufenuron, AST reached to the highest 
activity (316.2% as compared to control) after 96 hrs at 1.870 mg/l (Lc50) (Table 4).  

   
In vivo effect of chlorantraniliprole and lufenuron on ALT activity of S. 

littoralis 4th instar larvae  
In vivo effects of chlorantraniliprole and lufenuron on ALT activity of S. 

littoralis 4th instar larvae after different exposure times are presented in Tables 5 
and 6. It is clear that the exposure of CLW 4th instar larvae to different tested 
concentrations of chlorantraniliprole or lufenuron after different exposure times 
resulted in the increase of the ALT activity. When the 4th instar S. littoralis larvae 
were exposed to chlorantraniliprole at 0.006 mg/l for an exposure period of 96hrs, 
ALT activity was 173.4% as a percentage of control (Table 5).  The activity of ALT 
was 221.1% as that of control (100%) when CLW 4th instar larvae were exposed to 
lufenuron at concentrations of 1.870 mg/l (Table 6). 

 
In vivo inhibition of alkaline phosphatase (ALP) activity of S. littoralis 4th 
instar larvae by chlorantraniliprole and lufenuron at different exposure times  

In vivo inhibition of ALP activity within treated S. littoralis 4th instar larvae by 
chlorantraniliprole after different exposure times was investigated (Table 7). When 
S. littoralis larvae were treated with chlorantraniliprole at concentrations of 0.0006, 
0.003 and 0.006 mg/l, ALP activity was 92.7, 81.8, and 68.2% as a percentage of 
control (100%), respectively after 48 hrs of exposure. ALP activity after 72 hrs of 
exposure was 78.1, 61.6, and 50.5% of that of control at the same concentrations, 
respectively. After 96 hrs of exposure, the ALP activity was 68.2, 59.5 and 47.3% of 
that of control at the same concentrations, respectively. The in vivo inhibition of ALP 
activity of S. littoralis 4th instar larvae treated with lufenuron was also investigated 
after different exposure times (Table 8).  
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Table (3): In vivo effect of chlorantraniliprole on the AST activity of S. littoralis 
4th instar larvae after different exposure times 

Insecticide 
concentration  

(mg/l) 

Activity after different exposure times (hrs) 

48 72 96 

S.A
*
 ± SD 

Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

  0.0000 (control) 670.9
c
 ± 12.9 100.0 ± 1.92 580.4

d
 ± 16.1 100.0 ± 2.77 571.7

d
± 11.2 100.0 ± 1.96 

0.0006 775.2
b
± 22.3 115.5 ± 3.32 687.7

c
 ± 26.6 118.5 ± 4.58 608.0

c
± 21.0 106.3 ± 3.67 

0.0030 803.7
b
 ± 36.5 119.8 ± 5.44 742.0

b
± 36.2 127.8 ± 6.23 686.7

b
± 26.3 120.1 ± 4.60 

0.0060 843.4 
a
± 44.7 125.7 ± 6.66 823.8 

a
± 41.3 141.9 ± 7.11 1086.8

a
± 30.9 190.1 ± 5.40 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter(s) are 
not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 

 
Table (4): In vivo effect of lufenuron on the AST activity of S. littoralis 4th 

instar larvae after different exposure times 

Insecticide 
concentration  

(mg/l) 

Activity after different exposure times (hrs) 

48 72 96 

S.A* ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

 0.000(control) 860.9d  ± 32.4 100.0 ± 3.8 490.6c  ± 36.3 100.0 ± 7.4 381.7d ± 11.2 100.0 ± 2.9 

0.187 885.2c  ± 52.5 102.8 ± 6.1 497.8c ± 6.7 101.5 ± 1.4 468.0c ± 0.0 122.6 ± 0.0 

0.935 981.7b  ± 26.7 114.0 ± 3.1 552.1b ± 46.2 112.5 ± 9.4 596.7b ± 6.3 156.3 ± 1.7 

1.870 1153.4a ± 34.3 134.0 ± 4.0 654.9a ± 51.3 133.5 ± 10.5 1206.9a ± 30.9 316.2 ± 8.1 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter are 
not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 

 
Table (5): In vivo effect of chlorantraniliprole on the ALT activity of S. littoralis 

4th instar larvae after different exposure times 

Insecticide 
concentration 

(mg/l) 

Activity after different exposure times (hrs) 

48 72 96 

S.A* ± SD 
Activity 
(%) ± SD 

S.A ± SD 
Activity 
(%) ± SD 

S.A ± SD 
Activity 
(%) ± SD 

 0.0000(control) 465.1c ± 27.4 100.0 ± 5.9 414.5d± 18.7 100.0 ± 4.6 381.8d± 22.0 100.0 ± 5.8 

 0.0006 592.4b ± 19.8 127.4 ± 4.3 510.8c± 10.5 126.9 ± 2.6 451.9c± 15.4 118.4 ± 4.0 

0.0030 622.5b ± 12.5 133.9 ± 2.9 600.6b±9.7 118.9 ± 1.9 520.5b± 9.6 136.4 ± 2.5 

0.0060    805.1a   ± 9.2 173.2 ± 2.0 746.5a± 3.2 147.8 ± 0.6 661.7a ± 9.4 173.4 ± 2.5 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter are 
not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 
 

Table (6): In vivo effect of lufenuron on the ALT activity of S. littoralis 4th 
instar larvae after different exposure times 

Insecticide 
concentration  

(mg/l) 

Activity after different exposure times (hr) 

48 72 96 

S.A* ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

 0.000 (control) 555.7c± 33.2 100.0 ± 6.0 518.0d± 38.7 100.0 ± 7.5 431.5d± 32.3 100.0 ± 7.5 

0.187 765.1b ± 29.8 137.7 ± 5.4 602.1c± 30.5 116.2 ± 5.9 593.2c± 25.6 137.5 ± 5.9 

0.935 799.5b± 22.5 143.9 ± 4.0 747.1b±29.7 144.2 ± 5.7 671.6b± 19.9 155.6 ± 4.6 

1.870 878.2a± 19.2 158.0 ± 3.5 899.5a± 13.2 173.6 ± 2.5 953.9a ± 11.1 221.1 ± 2.6 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter are 
not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 
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Table (7): In vivo effect of chlorantraniliprole on the ALP activity of S. littoralis 
4th instar larvae after different exposure times 

Insecticide 
concentration 

(mg/l)  

Activity after different exposure times (hr)  

48 72 96 

S.A ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

 0.0000 (control) 943.9a± 22.9 100.0 ± 2.4 880.4 a ± 26.1 100.0 ± 3.0 817.7a± 11.2 100.0 ± 1.4 

0.0006 875.2b± 42.3 92.7 ± 4.5 687.7b ± 6.6 78.1 ± 0.7 558.0b± 0.0  68.2 ± 0.0 

0.0030 771.7c± 16.5 81.8 ± 1.7 542.0 c± 36.2 61.6 ± 4.1 486.7c± 6.3  59.5 ± 0.8 

0.0060   643.4d± 24.7 68.2 ± 2.6 444.8  d± 41.3 50.5 ± 4.7 386.8d± 30.9  47.3 ± 3.8 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter (s) 
are not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 

 
Table (8): In vivo effect of lufenuron on the ALP activity of S. littoralis 4th 

instar larvae after different exposure times. 

*S.A = Specific activity (IU / mg protein / hr). Numbers within the same column followed by the same letter are 
not significantly different according to Student-Newman Keuls (SNK) test (LSD0.05). 

 
When S. littoralis larvae were treated with lufenuron at concentrations of 

0.187, 0.935, and 1.870 mg/l, the ALP activity was 77.03, 69.43 and 54.76% of that 
of control, respectively, after 48 hrs of exposure. ALP activity after 72 hrs of 
exposure was 65.0, 36.4, and 10.1% (as percentages of control), at the same 
concentrations, respectively. After 96 hrs of exposure, ALP activity was 59.3, 35.8, 
and 15.2 % of that of control at the same concentrations, respectively. From these 
data it could be concluded that the inhibition of ALP by chlorantraniliprole and 
lufenuron is concentration and time dependent. 

 

DISCUSSION 

Many insect pests present an ongoing battle between the grower’s ability to 
control the pest and the pest’s ability to resist the available control methods. The 
discovery of new, novel insect control agents for use against insect pests has 
served as a focal point for insecticide research for more than five decades, since 
the insects were actually conquered for the first time about 55 years ago. Because 
there are several problems resulted from the intensive use of synthetic insecticides, 
trends in pest management now are emphasis on methods of controlling insect 
pests apart from it. Chlorantraniliprole is an example for searching about new 
compounds with high activity in insect control and low ecotoxicity.  

In the present study, experiments were conducted to evaluate the 
susceptibility of S. littoralis to chlorantraniliprole and lufenuron. The carried out 
bioassay enhances the understanding of differential toxicity of these compounds 

Insecticide 
concentration ( 

mg/l )   

Activity after different exposure times (hr) 

48 72 96 

S.A*  ± SD 
Activity (%) 

± SD 
S.A ± SD 

Activity  
(%) ± SD 

S.A ± SD 
Activity  
(%) ± SD 

0.000 (control) 1172.4a ± 8.7 100.0 ± 0.7 1048.8a± 16.6 100.0 ± 1.6 1086.6a ± 1.2 100.0 ± 0.1 

0.187 672.0b± 26.5 77.03 ± 3.0 681.7b± 5.6 65.0 ± 0.5 644.0b± 2.0 59.3 ± 0.02 

0.935 605.7c± 16.9 69.43 ± 1.9 382.1c ± 26.5 36.4 ± 2.5 388.7c± 5.3 35.8 ± 0.49 

  1.870 477.7d± 14.2 54.76 ± 1.6 106.4d± 31.3 10.1 ± 3.0 165.2d± 19.9 15.2 ± 1.83 
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against the insect. From the data obtained in this study, it is obvious that 
chlorantraniliprole exert high toxicity against the 2nd and 4th larval instars of S. 
littoralis. The toxicity is increased as the concentration rates and exposure time 
increased while decreased as the insect instars increased. Temple et al. (2009) 
stated that Rynaxypyr® (chlorantraniliprole) demonstrated very good activity at 
relatively low rates against all three tested major caterpillar pests of cotton in their 
study, including tobacco budworm, bollworm, and fall armyworm. Because of the 
high insecticidal activity of Rynaxypyr® (chlorantraniliprole), Lahm et al. (2007) 
mentioned that Rynaxypyr® (chlorantraniliprole) could be an excellent option for 
resistance management strategies as an additional class of chemistry and mode of 
action for management of lepidopteran pests in cotton. Also, they declared that the 
high degree of mammalian safety, relatively low use rates compared to standard 
insecticides (pyrethroids, organophosphates, and carbamates), long residual 
properties, and broad spectrum of activity against lepidopteran pests will make 
chlorantraniliprole an excellent control option in an overall integrated pest 
management system.  

     
Results obtained with both AST and ALT enzymes revealed that the 

exposure of S. littoralis 4th instar larvae to different concentrations of 
chlorantraniliprole and lufenuron at different exposure times resulted in an increase 
in the activity levels of these enzymes. The determined changes in the AST and 
ALT activity levels in the 4th instar larvae of S. littoralis following different periods of 
sub-lethal and lethal chlorantraniliprole and lufenuron exposure suggested that S. 
littoralis exhibited adaptive elevation in the activity levels of both the 
aminotransferase enzymes, thereby probably aiding gluconeogenesis through 
transamination of glucogenic amino acids to meet the energy demand under 
chlorantraniliprole and lufenuron toxicity. These data is in accordance with the 
arrived at results by other authors. Ramaswamy et al. (1999) reported that the 
activity levels of AST and ALT enzymes were elevated when the fish Sarotherodon 
mossambicus had been exposed to sub-lethal (3 mg/l) and lethal (25 mg/l) 
concentrations of the carbamate insecticide carbaryl. Radwan et al. (1992) reported 
that the possible mechanism involved in the elevation of AST and ALT levels may 
be due to the tissue damage, as a result of the increased synthesis and/or the 
decreased metabolism of both enzymes. 

 
Alkaline phosphatases (LPs) are classically described as homodimeric 

nonspecific metalloenzymes which catalyze phosphomonesterase reactions 
(Trowsdale et al., 1990). Phosphatases have been included in the list of detoxifying 
enzymes of insecticides; mostly of organophosphorus (Oppenoorth, 1985), 
however, fenvalerate and cypermethrin resistant larvae of Helicoverpa armigera 
showed higher activities of esterases, phosphatases and methyl paraoxon 
hydrolase compared with susceptible larvae (Srinivas et al., 2003). In the present 
study, chlorantraniliprole and lufenuron inhibited ALP activity. Based on the toxicity 
of chlorantraniliprole and lufenuron against the laboratory strain and the in vivo 
inhibition of ALP activity, chlorantraniliprole and lufenuron could be usefully 
incorporated and used for developing a more effective management program for S. 
littoralis. 
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ABSTRACT: Anethum graveolens (Dill) is one of the most important pharmaceutical 

plants of Fam. Apiaceous on most addition, fertilization is one of the productivity of the given 
plant their fine,   Two field experiments were conducted at the experimental farm of the Faculty 
of Agriculture (Saba-Basha), Alexandria University during both seasons, 2013/2014 and 
2014/2015 to study the effect of vegetative growth, chemical composition of dill (A. graveolens). 
The applied experiment design was randomize complete blocks design with three replicates. 
The main results stated that (1) the fertilization treatments differently, affected the mean values 
of all studied characters, and differently affected the mean value of all studied characters.(2) the 
application of 5m

3
of organic manure + A-Mycorrhizal,  significantly resulted in increased plant 

height, fresh and dry weight as well as chlorophyll a and b contents, chemical composition of 
(N,P and K%) and Vitamin C content, as well as essential oil percentage. The conclusion from 
the present investigation revealed that the application of 5m

3
 organic manure + bio- fertilization 

(Mycorrhizal) led to the highest growth characters and chemical composition of dill plants. 

Keywords: Organic fertilizer, biofertilizer, vegetative growth, chemical composition 

INTRODUCTION 
Anethum graveolens L. (Dill) fam: Apiaceaeis one of the important 

pharmaceutical plants the part used of dill is the herb produced from the whole 
over ground part of the plant, the seeds. Flowering top, or leaves combine well 
with a variety of foods. Dill seed oil is used as a flavoring agent by food 
industries before the introduction of the now much more popular dill herb oil 
(Rashed, 2002). 

 
Fertilization is one of the most important factors- limiting- the productivity 

of plants, the intensive use of expensive mineral fertilizers, in-recent years; 
results in environmental pollution problems. However, chemical fertilizers, at 
extremely high rates for a long period, decreased the potential activity of 
microflora and the stability of soil organic matter (Hussein, 1995). Additionally, 
organic manures are in the form of compost or animals manures. 

Farmyard manure (FYM) and green manure (organic materials) are 
generally added to soils to improve their physical and chemical properties. They 
enhance the soil fertility by their composition of macro- and microelements, 
amino and organic acids, sugars and organic matter (Hammam, 1996). 
Furthermore bio-fertilization is an important factor being used to produce 
products without some mineral fertilizer that cause environmental pollution 
problems, and high rates of it; lead to decrease the potential activity of 
microflora and the mobility of organic matters. Hence, the inoculation of dill 
seeds with A-Mycomhizal was found to be capable of fulfilling the requirements 
of N content in the plant and induce pronounced increases in plant growth and 
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biological yield of dill and other crops (Harridy and Amara, 1998; Gad, 
2001;Rashed, 2002 and Mohamed and Abdou, (2004)  

This research, however, is an attempt to find out the best fertilization 
treatments (organic, bio- and chemical fertilization) on vegetative growth and 
chemical composition of dill plants (Anethum graveolens, L.). 

MATERIALS AND METHODS 
Two field experiments were carried out at the Experimental farm of the 

Faculty of Agriculture (Saba- Basha), Alexandria University, at Abees region, 
Alexandria, Egypt, during both growing seasons of 2013/2014 and 2014/2015 to 
study the effect of organic, bio and chemical fertilization on vegetative growth 
and chemical composition of Anethum gravelens, L. (dill) Plants. The 
experimental design was randomized complete block design with three 
replicates. The dill seeds were sown on November 10th and 15thduring both 
growing seasons. The plots area of each was 4 square meters (2.0 x2.0m2) with 
3 rows; the distance between the rows was 50cm and 10cm between plants. 

 
The chemical fertilizers as ammonium sulphate (20.5%,N), calcium 

superphosphate (15.5,% P2O5) and potassium Sulphate were applied (48% 
K2O) at the rates of (100, 100 and 50kg/fed, respectively), which are the 
recommended dose. The used bio-fertilization of seed treatment with A-
Mycomhial spores, A-Mycorrhizal inoculation was prepared and added as 
described by Radwan (1996). local strain of Glomus macrocarpum was 
obtained from Plant Production, Dept. Fac. of Agric. (Saba-Basha), Alexandria 
Univ., Alex., Egypt. The organic fertilization (Sheep manure) was applied at the 
three rates of 5,10 and 15m3/fed, which were applied through the soil 
preparation before sowing. The recommended doses of NPK were divided in 
two equal parts, the first one was applied one month after sowing and the 
second one was applied after both irrigations. 

The tested treatments were conducted as follows:- 
 

T1 : NPK-control (100: 100: 50 kg/fed, respectively) 

T2 : 5m3 organic manure/fed 

T3 : 10m3  organic manure/fed 

T4 : 15m3 organic manure/fed 

T5 : Mycorrhizae  

T6 : 5m3 organic + Mycomhizae 

T7 : 10 m3 organic + Mycomhizae 

T8 : 15 m3 organic + Mycomhizae 

T9 : ½ NPK + Mycomhizae 

T10 : ½ NPK + Mycomhizae + 10m3 organic manure 
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The physical and chemical characteristics of the experimental soil, and 
the used sheep manure compositions are given Tables (1 and 2). The soil was 
analyzed according to be methods described by Pageetal. (1982). 

 

Table (1).The physical and chemical properties of the experimental soil in 
2014/2015 and 2015/2016 seasons. 

 

Soil properties 
Value 

2013/2014 2014/2015 

Particle size distribution (%) 

Sand  

Silt 

Clay 

Soil Mixture 

 

15.70 

41.30 

43.00 

Clayloam 

 

14.90 

42.10 

43.00 

Clay loam 

Chemical properties 

pH (1 : 1) 

EC (1 : 1),dS/m 

Soluble cations (1 : 1) (Cmol/Kg soil) 

 K+ 

 Ca2+ 

 Mg2+ 

 Na+ 

Soluble anions (1 : 1) (Cmol/kg soil) 

CO=
3 + HCO-

3 

CL- 

SO=
4 

Calcium carbonates(%) 

Organic matter (%) 

Total Nitrogen (%) 

Available phosphorus (mg/kg) 

Available K (mg/kg) 

 

7.80 

2.30 

 

1.00 

4.25 

3.30 

8.30 

 

2.80 

11.50 

0.50 

7.70 

1.00 

0.49 

3.90 

162.30 

 

7.90 

2.20 

 

0.98 

4.30 

3.20 

8.20 

 

2.70 

11.70 

0.49 

7.80 

0.90 

0.50 

4.10 

171.10 

Also, the chemical analysis of the organic manure was carried out according the method of 
Jackson (1967). 
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Table (2). Analysis of the applied organic manure (sheep manure). 
 

pH 7.50 

Organic matters (OM,%) 31.72 

Organic carbon(OC,%) 18.40 

Total N (%) 2.30 

Total P (%) 1.20 

Total K (%) 1.50 

C : N ratio 8 : 1 

 

At harvest dates of February 8 and 10 during both seasons, guarded 
plants were, randomly, taken from each plots and the following characteristics 
were recorded: 

1- Plant height (cm) 
2- Fresh and dry weights of aerial parts /plant  
3- Chlorophyll (a) and (b) mg/g fresh weight were determined in fresh herbs 

samples of the fifth leaf from top at harvest and after 3 days for dill using the 
method described by Moran (1982). 

4- The essential oil percentage was determined in the dried herb according to 
British pharmacopoeia (1963). 

5- Phosphorus was determined colorimetrically using the method described by 
Jackson (1967) and potassium was estimated using flame photometer 
method according to Richards (1954).  

6- Vitamin (C) content was determined in filtered juice samples and expressed 
as a ascorbic mg acid /100 ml/fresh juice as described by A.O.A.C. (1965) 

7- The N,P and K contents were determined in the acid digested solution which 
was prepared according to Hack et al., (1985) using mixture of  hydrogen 
peroxide and sulfuric acid ( 4 : 10). 

8- Element extraction with made on a known weight of dried samples (0.2 mg).  
  

The obtained data, statistically, analyzed using ANOVA and L. S.D. 
values were calculated to test the differences between means of the studied 
treatments according to Gomez and Gomez (1984). 
 

RESULTS AND DISCUSSION 
I. Vegetative growth 

The obtained results presented in table (3) cleared that fertilizer 
treatments exhibited a significant effect on all estimated traits during both 
seasons. Application of T6 treatment (5m3 height organic manure /fed + A-
Mycomhizal) significantly, increased plant height (cm), fresh weight (g), dry 
weight (g) in both seasons. It could be concluded that this positive effect on 
growth characters in response to sheep manure levels, may be attributed to 
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increasing meant ration in plant tissues (Opera and Sigebu, 1996). Also, 
Inoculation A-mycomhizal may increase the synthesis of endogenous 
phytohormones, i.e. IAA, GAs and CKs which play an important role in 
formation of a big active root system which allow more nutrients uptake. The 
previous results agree, more or less, with the findings of Gad (2001) on 
Anethum gravolens, Abdel –latif (2002) on Caruimcarvi, Kandeel et al., (2001) 
and Mohamed and Abdu (2004) on Foeniculum vulgare. 

 
II. Chlorophyll and Vitamin C Contents 

Data in Table (4) showed that the treatment (T6) application 5m3Organic 
manure + brofertilizer (Mycomhizal) resulted in the highest Chlorophyll a, b and 
Vitamin C content, as compared to the other treatments in both seasons. The 
least Chlorophyll a, b and Vitamin C contents was obtained with application of 
1/2 NPK +Mycomhizal + 10m3 (26 and 27mg/g fresh weight) in chlorophyll a, 
(11.72 and 11.90 mg/g fresh weight)in chlorophyll b and (65.58 and 
66.10mg/100ml juice) for Vitamin C content in both season, respectively. 

 
The increase in chlorophyll (a) by using 5m3 Organic manure and 

Mycomhizal (biofertilizer) may be due to Mg element from organic fertilizer, also 
microbiological processer can change unavailable forms of nutrients into 
available ones in absence of chemical fertilization (Subb Rao, 1982) Also, the 
addition of 5m3 organic manure + Mycomhizal to the soil increased Vitamin (C) 
content in the plant juice. This may be due to the increment of biological. Which 
processes which help in solubilization of mineral nutrient Synthesis of Vitamins, 
amino aceds auxins and gibberellins, which stimulate growth as well as the 
Vitamins contents of juice (Sprenat, 1990). These results are similar to those of 

Hammam (1996) and Gomaa and Abo Aly (2001) in anise plants. 

III. Chemical composition and essential Oil  
The data in Table (5) showed that all treatments of fertilization affected 

chemical composition (N, P and K%) and oil essential (%)  content in both 
seasons. It is clear from the obtained data, that the highest mean values of 
chemical composition (N, P and K%) and oil essential (%). content, resulted 
from the treatments of (T6) [5m3] organic  manure /fed + A-Mycouhizal in both 
seasons. 
 

The increment of chemical composition (N,P and K%), and essential oil 
(%) of plants, herb using the treatment of organic manure + (biofertilizer) A-
Microbial may be attributed to increase in the occupancy root zone of plant as a 
results of adding fertilization treatments which reflected on nutrient uptake by 
plants and confirm the previous of vegetative growth. Similar results, more or 
less were obtained by Kandeel et al. (2001) and Abou El-Magedet al. (2008) on 
fennel Rashed (2002) on Anethum gravolens. Likewise, the results showed 
significant differences for organic manure +Biofetilizer in the both seasons, 
which gave the greatest values for all chemical composition. We could 
concluded  from this study that using a combination of 5m3 organic manure with 
bio-fertilizer ( Mycorrhizal) has led to obtain the highest mean values of the 
vegetative growth, chemical composition in addition dill oil percentage. 
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فى الموسم با�لف فدان المساحات المزروعة بالحاص�ت المختلفة فى ا�راضي الجديدة بالنوبارية  ) ١(جدول 
                  ٢٠١٣/٢٠١٤الزراعى 

  
  البيــــــــان

  حقلـــي  خضـــر  فاكـھـة

  %  مساحة
  مساحة
  شتوي

%  
  مساحة
  صيفي

%  
  مساحة
  شتوي

%  
  مساحة
  صيفي

%  

  ١٠٠  ١٩٠,٤  ١٠٠  ٢٦٠,٤  ١٠٠  ١٦١,٤  ١٠٠  ١٦٠,٥  ١٠٠  ٥٠٠,١  النوبـــــــارية إجمالى
  ١٥,٦  ٢٩,٧  ٩,٢  ٢٤  ١٥,٤  ٢٤,٩  ١٤,٨  ٢٣,٨  ٢١,٧  ١٠٨,٧  البســـتان

  ٢٥,٥  ٤٨,٥  ٢٢,٤  ٥٨,٣  ٢١,٩  ٣٥,٤  ١٧,٦  ٢٨,٢  ٢٧,٤  ١٣٧  غرب النوبارية

  ٤١,١  ٧٨,٢  ٣١,٦  ٨٢,٣  ٣٧,٤  ٦٠,٣  ٣٢,٤  ٥٢  ٤٩,١  ٢٤٥,٧  إجمالى المنطقتين

�
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 � 1��ff.4�
 ������� ������RSLT/RSLZ.  
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ff�� ��
ff�=6� �ff ���� �ff? !�ff������
�ff���
  �ff�4� +TV % +TT,M % A 	ff��� �ff�� �ff�$ �ff?  ��
ff�=6 �ff�
 �fff ���� �fff? !�fff����� ��
ff��� �fff �
��4�� &�ff#.  !ff3�3�� D�� � fff� �fff? �fff�4�RL%  +L],T % � ��fff. � ���fff��

 �f�4� + �
�f���
� �f ���� �f? !�f����� ��
f�� ��
f�=6 �f� ,����.�� �? � 3 ��ZL,W %+ RV,]  % �f�$ �f?
� �
��4�� &�#� � ���� �? !������ ��
�� ��
�=6 �� A 	��� ��� .  

  
وبارية فى الموسم بالنبالفدان المساحات المزروعة بالخيار والفلفل فى ا�راضي الجديدة ) ٢(جدول      

                      .                ٢٠١٣/٢٠١٤الزراعي 

  البيـــــان
  فلفـــل  خيـــــــار

مساحة 
  شتوى

%  
 مساحة
  صيفى

%  
مساحة 
  شتوى

%  
مساحة 
  صيفى

%  

  ١٠٠  ٤٦٠٥  ١٠٠  ٤٢٥٠  ١٠٠  ٦٦٧٠  ١٠٠  ٢٨٠٠  النوبـــــــارية
  ١٣,٣  ٦١١  ٢٠  ٨٥٠  ٣٣  ٢٢٠٠  ٣٥,٧  ١٠٠٠  منطقة البســـتان

  ١٨,٣  ١١٢  ٢١  ١٧٠  ١٥,٨  ٣٤٨  ١٤  ١٤٠  الشعراوى
  ٩,٥  ٤٤٠  ٥,٦  ٢٤٠  ١٣,٨  ٩٢٠  ٣,٦  ١٠٠  منطقة غرب النوبارية

  ٢٦,٨  ١١٨  ٤١,٧  ١٠٠  ٣٣,٩  ٣١٢  ٣٦  ٣٦  أبو بكر الصديق
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 �fff�4 X�
fff���� ,�4fff��� K"fff>9� �fff� 
 &
fff���� �fff� �fff �
���R,\ +L,V]  ;fff�$Ffff 4= fff� !fff�� ����
fff�� � ���fff��� 
 ���)����& ����� ��� � .  

  .لدى زراع العينة الميدانية بالنوبارية جنيهبا�لف متوسط تكاليف انشاء الصوبه ) ٣(جدول      
      

  البيــــان
  (*)قيمة ا�ھـــ�ك السنـوى  العمر ا:فتراضي  متوسط سعر الوحده

  ٢م٣٦٠  ٢م٥٤٠  للوحده  ٢م٣٦٠  ٢م٥٤٠

  ٠,٣٣  ٠,٥١  ٢٠  ٦,٥  ١٠,٢  ھيكل معــدنى
  ٠,٤٣  ٠,٦٣  ٣  ١,٣  ١,٩  غطاء ب�ستيـك
  ٠,٤١  ٠,٦  ١٠  ٤,١  ٦  مواسير رئيسيـة
  ٠,١٣  ٠,٢  ٦  ٠,٨  ١,٢  شبكة رى د اخلية

  ٠,٣٨  ٠,٥٦  ٥  ١,٩  ٢,٨  سمـــــاده
  ١,٦٨  ٢,٥  -  ١٤,٦  ٢٢,١  اAجمالــــى

 (*) �ff� 
 &ff��� �ff��� � 1	�ff(�� �ff� ����ff? 
ff�3��� ��ffN4 '
ff4����� �ff ���� 1	ff��� �ff 
�4 !ff� ��� %ff � �	ff�� + �4	ff���� + K"ff>9�
 ������ =L,R\  +S,]Z  ;�$F 4=.  

�
44
��	: ��� '
4
 � �� '���� '��=� �
��4�
� � 4�	 ��� �4 ��� D���� �
 ���0� '��
�.  
  

�����	� ��� �	 7���5 /�����: ; �
�� � 
��� F��f��� �f=�� 
f�?� !�f����� 5
f�4� f4� D���f��� ;4f���� �f������ D�
 !f� �ff? D���ff�� � ff� 
f< $��ff�84� !�	ff= � ff� � +)Z ( F��ff��� �ff� %ff����� �ff���� 1�f #����� �ff��
G�� ; �
ff���� �ff� !f�

 �=��� ;
4�"� 1
8#��� ��������)+�
.>  ,	=� �
 (��� �
4��+  �� 	�=!f3�3��(.  �f ���� ; �
f���� 'f#�� �f �
 �
 (��)1� �� F��� (���$  ��4� �� 
LS,]L  4=F/�R ,��G����A 	f��� ��� ��$  �f�4 !fG�� 1	
f ��� +LT,] %

 �ff= �( �ff� ,����ff.��+  �ff ���� ; �
ff���� '	�� 
ff�4 �)F��ff� 1� #ff� ( �ff? A 	ff��� �ff�� �ff�$ �ff�4�LL % �ff4�
��
�,����.�
. '����� 	
� �)>  �f��
G�� ; �
���� � ��4�� � �>0� � f� �f�4� �f��$� �f4	$ � 	f�LR,Z % +],T % �f�

 ; �
ff���� �ff ������F��ff� 1� #ff���� 1�ff ���� .�ff ���� ; �
ff���� 'ff<3(4� 	ff
�/�R  �ff�4� �
ff (�� �ff8#��� 5
ff�4�� 	ff4�
WV,T % +WV,V % &�ff��� �ff� G� �ff� 1� #ff���� 1�ff ���� �
�ff���� �ff? +]L,\%+ ]L,R % &�ff��� �ff� G� �ff�

 1� #���� 1� ���� �?�f �
��4�� &�B�f��
G�� ; �
f���� � �f�4�� �f �>�� 'f#�� 
f�� +  �f�4 1
f8#��� �f������TT,T % +
R\ %� ���� �� � �
��4�� &�B� �
����� �� !� �? .   

  
 %ff����� �ff���� �ff ���� ; �
ff���� 'ff#�� !ff3�3�� gff(  
ff� ?�F��ff�  �ff�4� �ff� 
 �ff��$ 1�ff ��LR,VT  +LR,L\ 

F 4=  ,��G����A 	��� ��� ��$  1� #���� 1� ���� � ������ �? ��4 '#�� 1	
 ��� +RZ,W % +RR,W  % �4�
��
 �fff= �( ,	ff� 
ff��� G��,����ff.�� . �ff�4� �fff��$� �ff4	$ � 	ff� �fff��
G�� ; �
ff���� 'fff#�� 	ff
�LR,\ % +W,W   % �fff�


��4� !�� � ���� ; �
���� .� ���� ; �
���� '<3(4��/�R  �f�4� !f3�3�� �8#��� 5
�4�� 	4�]L,\  % +]L,M  %
 &�f��� �f� G� �f� 1� #f���� 1�f ���� + �
�f���� �f?]\,R  % +]\,T % 1� #f���� 1�f ���� &�f��� �f� G� �f� �f?

 ��4 1
8#��� ������� ���
G�� ; �
���� � ��4�� � �>�� '#�� 
�� +� �
��4�� &�BRR,R% +LV,W % �? � ���� ��
� �
��4�� &�B� �
����� �� !�  .  
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فلفل داخCل وخCارج الصCوب من محصولى الخيار وال جنيهمتوسط تكاليف زراعة المتر المربع  بال) ٤(جدول    
     لدى زراع العينة الميدانية  بالنوبارية

                                                                       ������� ������RSLT/RSLZ.   

الزراعة والمنطقة نوع  
والتكاليف العدد  

  (*)خيار

  زراعة أنفاق مغطاه  ٢م٣٦٠ صوبه  ٢م٥٤٠صوبه   

 بستان
  شعراوى

غرب نوبارية 
  أبو بكر

بستان  
  شعراوى

  غرب نوبارية 
  أبو بكر

  التكاليف
بستان 
  شعراوى

  غرب نوبارية
  أبو بكر

  -  -  -  ٦  ٨  ١٣  ١٢  عدد الصوب
  ٠,٥  ٠,٧٥  فدان/ تكاليف ثابتة  ٠,٨٤  ٠,٨٤  ١,٢٥  ١,٢٥  صوبه/ تكاليف ثابتة

  ١,٥  ١,٥  فدان/ تكاليف متغيرة ٩,٨٣ ٨,٧٧  ٩,٥٦  ٨,٢٥  صوبه/ تكاليف متغيرة
  ٢  ٢,٢٥  فدان/ إجمالى التكاليف  ١٠,٦٧  ٩,٦١  ١٠,٨١  ٩,٥  صوبه/ إجمالى التكاليف

    -  للزيادة%   ١١  -  ١٣,٨  -  للزيادة% 
 ٧٥  ٦٦,٧  المتغيرة من الكلية%   ٩٢,١  ٩١,٣  ٨٨,٤  ٨٦,٨  المتغيرة من الكلية% 

  فلفل

  -  -  -  ٣  ٥  ٨  ٤  عدد
 ٠,٣  ٠,٤  فدان/ تكاليف ثابتة  ٠,٨٤ ٠,٨٤  ١,٢٥ ١,٢٥  صوبه/ تكاليف ثابتة

  ١,٥  ١,٤  فدان/ تكاليف متغيرة ١١,٣٩ ٩,١٣  ١٠,٩  ٨,٤٩  صوبه/ تكاليف متغيرة
  ١,٨  ١,٨  فدان/ إجمالى التكاليف  ١٢,٢٣  ٩,٩٧  ١٢,١٥  ٩,٧٤  صوبه/ إجمالى التكاليف

  -  -  للزيادة%     -    -  للزيادة% 
  ٨٣,٣  ٧٧,٨  ة من الكليةالمتغير%   ٩٣,١  ٩١,٦  ٨٩,٧  ٨٧,٢  المتغيرة من الكلية% 

 (*)D��� 		� �� �
f (RS  +LM �f �
��4�� &�fB� �
�f���� �f? &f ����� �f��  + ��� !f3�3M  +LL �f �
��4�� &�fB� �
�f���� �f? 
& ����� ���  + � ��	3�� 1
8#��� ������� �? =ZSSS �R      

 �

��	:  �4�
� � 4�	 ��� �4 ��� �
 ���� '��
���� '
4
 � �� '���� '��= ������� ������ � �
�RSLT/RSLZ.  
  

 ���*���	 /������	 
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�������� ; �
��� � ��4�� � �>0� �$
 ��4� � ���4 ���$ "G�  �
 (��\R % +��� ��$ F ��� 1� #��� F����
�\S,] % 1� ����� 1� #��� � ������

 ����.��� ��� ��$ �� ���, . ��4� F�
���� ; �
��� � ��4�� � �>0� 
�� � ZL,T % +ZS,T % 1� ���� &���� �?
,����.��� ��� ��$ �� ��� . 
���� G�� �4�
�� � � ���
� 1� #��� ������ '�_� ; �
��� � ��4�� � �>0� '	�� 
�4 �

1� ���� F����� �? .�� ; �
��� � ��4�� � �>0� D
3��� 2��  
��
������ :�4�
�� 1� #��� &���� �? '  1� ���
�
 :"�� ���4�
� 2����� '�_�� ��
���� �� . :"� ; �
��� � ��4�� � �>0� '	�� -
8#��� ������� �?�  ��

�
����
� �4�
�� � �
��4�� &�B �? '�_�� '
��������)Z],] % +LT,V( % � ��4�� � �>J� ���4�
� 2����� +
 F�
���� ; �
���)TV.(%   

  
   � ���4 ���$ "G�  F ���� �? '
�������� ; �
��� � ��4�� � �>0� �$ � �� !3�3�� !����� A���  
� ?�

 ��4�\R,Z % +\S,V  ; �
��� � ��4�� � �>0� 
�� �  +1� ���� &���
� �4�
�� � � ���
� 1� #��� F����
�
 ��4� F�
����\L,V % +ZS,R %� ��$ �� ��� 1� ���� &���� �?,����.��� �� . � ��4�� � �>0� '	�� 
�4 �

1� ���� F����� �? 
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�� � � ���
� 1� #��� ������ '�_� ; �
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�� ; �
��� :�4�
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����
� �4�
�� � �
��4�� &�B �? '
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والمغطاه فى لمحصولى الخيار والفلفل بالصوب  جنيها�ھمية النسبية  لبنود التكاليف المتغيرة  بال) ٥(جدول  
  .٢٠١٣/٢٠١٤الموسم الزراعى 

 

  نوع الزراعة والمنطقة
  للبند%          

  خيار

  زراعة أنفاق مغطاه  ٢م٣٦٠ صوبه  ٢م٥٤٠صوبه   

  غرب نوبارية  بستان  غرب نوبارية  بستان  غرب نوبارية  بستان
  أبو بكر  شعراوى  أبو بكر  شعراوى  أبو بكر  شعراوى

  ٤٨,٨  ٤٨,٦  ٥٢  ٥٠,٨  ٥٠,٨  ٥٠,٤  مستلزمات إنتاج
  ٣٢,٦  ٣٦  ٣٧,١  ٣٩,٧  ٤٠,٣  ٤١,٣  عمالة
  ١٣,٦  ١٢  ٨,١  ٧,٨  ٦,٦  ٦,٤  آ:ت
  ٥  ٣,٤  ٢,٨  ١,٧  ٢,٣  ١,٩  أخرى

  ٦٠٠٠  ٦٠٠٠  ٣٥٣٩  ٣١٥٧  ٥١٦٢  ٤٤٥٥  (*)إجمالى تكاليف متغيرة 
  فلفل

  ٤٤,٦  ٤١,٦  ٥٠,٦  ٥٢,٤  ٤٨,٦  ٣٨,٤  مستلزمات إنتاج
  ٤٠  ٤٠,٨  ٣٧,٤  ٣٦,٥  ٤٠,٢  ٥١,٦  عمالة
  ١٢,٢  ١٣,٨  ٩,٤  ٨,٦  ٨,٦  ٨,٤  تآ:

  ٣,٢  ٣,٨  ٢,٦  ٢,٥  ٢,٦  ١,٦  أخرى

  ٦٠٠٠  ٥٦٠٠  ٤١٠٠  ٣٢٨٧  ٥٨٨٦  ٤٥٨٥  (*)إجمالى تكاليف متغيرة 

 (*)�	 ����� %�: �
�� !� ����6��
 ) !	
��	=<===>? * ( �&	�' /�����>? !�  ��
")<.(  

�

��	: 	 ��� �f4 ��� �
 ��f�� '��
��f�� '
4
 � �� '���� '��= �f������ �f����� �f?  �f �
��4�
� �f 4�RSLT  /
RSLZ.  

"� �? �������� ��
���
� �4�
�� 1
8#��� A
340
� ������ 	4� ��	3�� 1� #���� ; �
���� ��
�=6 	�� 	
�  ��
1� #���� 1� ���� &���� .  

      �f4 !f�� 1�f #���� ; �
f���� ��
f�=6 '�	�f3� � f� � @
���� � �4���� � ��� ��� �)> � � �f��� � f� &�f��� �f� D
1	� ��� !���� !��.  

 ���444�2	� 7�444��A	 ��)444����:   !�	fff= � fff� )V (�fff� ��	fff3�� 5
fff�4� 8fff���� D
fff3���  &�fff� �fff? !fff3�3��� �
fff (��
 Kf�) %f=�  	f
� + � = �(�
f� �f4�
�� � ��G������$ �f 	
� ��� f� �?�f� �f�� �� 	f� �f� ��f�
4��� '
f ���� �?
f<� d f��

 5
ff�49� '
����ff�� �
ff? 
ff< �� + '
ff���
���� '
ff �83�
� ��
ff��� 	ff4� '�	ff ���� �?
ff<s� ;�ff���� ���ff� �)ff�� +
 &�ff��
� �ff<(�� �ff���� �ff? � ff��(���� 7���(�
ff� �4
��ff��� �ff�� ���=ff.� � ��G�ff���� ,	ff� &�ff��� 	�	ff�$ 1�ffG�

) ��ff����  � = �ff(�� �ff ��
BF��ff� 1	ff���(S )ff> �ff� 5
ff�4�� �ff=� �ff�� �� !ff�-  Off�� d ff�  &�ff��� � ��G�ff���� 7�
���=�� A���� �? % ��� �$ ^�
4�� ���� � ���� �
��� ��� !�����S  ��4 ����G����� A�� 	
�V,] +Z,M  �8

 1� ���� &���
� 1� #���� + �
����
� ��= �(�� A�� 
�4 � ��4V,L +Z,R  �8 1� #f���� 1�f ���� &�f��
��
f (�� 
) �fff�4 !ffG�� 1	
ff ���LL.\%  1�fff ���� &�ff��� �ff? +LV,W %1� #ff��� &�fff��� �ff? .(�ff?�  Xfff�� 1
ff8#��� �fff������

 �ff�4 ��	ff3�� 5
ff�4� 8ff����LL,\  +LS,\  �ff8 �ff �
��4�� &�ffB �ff?�
�ff����� ) �ff�4 !ffG�� 1	
ff ���M,\ % . 'ff#���
$ 8ff���� �ff�4 �ff8�� �
�ff�L\SS+LVSSFff 4= �ff? �ff� !ff� &�ff� � = �ff(��� � ��G�ff���� &ff ����� �ff��  + ��ff�4 

LZ\S  +LZSS F 4= �? � !�� �� �������8#�-
 �� ��G����  ��� = �(� ������� ���.  
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لدى بالصوب والزراعة المغطاة لخيار والفلفل للطن من ا جنيهبالوا�سعار بالطن نتاج Aمتوسطات ا) ٦(جدول 
    .  زراع العينة الميدانية بالنوبارية

  

  نوع الزراعة والمنطقة
     ا:نتاج لمتوسط%  

  خيار

  زراعة أنفاق مغطاه  ٢م٣٦٠ صوبه  ٢م٥٤٠صوبه   

  غرب نوبارية  بستان  غرب نوبارية  بستان  غرب نوبارية  بستان
  أبو بكر  شعراوى  أبو بكر  شعراوى  أبو بكر  شعراوى

  ١١,٥  ١٠,٥  ٤,٩  ٤,٢  ٦,٨  ٦,١  )طن( متوسط ا:نتاج

  ١٤٥٠  ١٤٠٠  ١٥٥٠  ١٥٠٠  ١٦٥٠  ١٥٠٠  )طن/ جنيه(متوسط ا�سعار
  فلفل

  ١٠,٢  ٩,٢  ٤,٧  ٤  ٦,٩  ٥,٦  )طن( متوسط ا:نتاج
  ١٦٥٠  ١٦٠٠  ١٨٠٠  ١٧٠٠  ١٨٥٠  ١٧٥٠  )طن/ جنيه(متوسط ا�سعار

�

��	:  ������� ������ � �
��4�
� � 4�	 ��� �4 ��� �
 ���� '��
���� '
4
 � �� '���� '��=RSLT/RSLZ.  
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f�4� 8f���� Xf�� �f � + �
f (�
� �f4�
�� �f�
� �3f��
��F��fff� �fff�4 1�fff ����V,M+\,V �fff8  �fff �
��4�� &�fffB �fff? �
�fff����� +Z,W  +Z  �fff8�
�fff����� �fff �
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متوسط صافى اAيرادات لمحصولى الخيار والفلفل داخل وخارج الصوب لدى زراع العينة الميدانية ) ٧(جدول 
  .٢٠١٤/ ٢٠١٣النوبارية للموسم الزراعى 

  

  البيــــــان
  صافى اAيرادات بالجنيه  يها�يرادات الكلية بالجن  التكاليف الكلية بالجنيه

  مغطى  ٢م ٣٦٠ص  ٢م ٥٤٠ص  مغطى  ٢م ٣٦٠ص  ٢م٥٤٠ص  مغطى  ٢م ٣٦٠ص  ٢م٥٤٠ص

  خيار
  ٦٧٠٠  ٢٣٠٣  ٣٤٤٥  ١٤٧٠٠  ٦٣٠٠  ٩١٥٠ ٨٠٠٠ ٣٩٩٧ ٥٧٠٥  الشعراوى/ خريج

  ٨٠٥٥  ٣٢١٦  ٤٨٠٨  ١٦٦٧٥  ٧٥٩٥  ١١٢٢٠ ٨٦٢٠ ٤٣٧٩ ٦٤١٢  أبو بكر/مستثمر

  فلفل
  ٦٣٤٠  ٢٦٧٣  ٣٩٦٥  ١٤٧٢٠  ٦٨٠٠  ٩٨٠٠  ٨٣٨٠ ٤١٢٧ ٥٨٣٥  الشعراوى/خريج 

  ٧٤٣٠  ٣٥٢٠  ٥٦٢٩  ١٦٨٣٠  ٨٤٦٠  ١٢٧٦٥  ٩٤٠٠ ٤٩٤٠ ٧١٣٦  أبو بكر/مستثمر
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/ ٢٠١٣داخل وخارج الصوب فى النوبارية  للموسم الزراعى والفلفل لزراع الخيار  دوال ا:ربحية) ٨( جدول 
٢٠١٤.   

  
٢ ـــــر  الــــدالة  دوال اAربحيــــة

  ف  

                       ٥٤٠:الخيار ص
  الشعراوى                                

  
  أبو بكر                                

  ١ـه ٢ص٢٨,٦–  ١ـص ه١٨٠,٢+  ٣٦٢,٦=  ١رھـ
        )٥,٨)*          (٤,٣)     (١,٩*(  

  ٢ه ٢ص ٢١,٤ –٢ص ه ١٦٠,٤+  ١٤٥,٦=  ٢رھـ
      )٦,٢)*          (٥,١)      (١,٩*(  

٠,٨٤  
  
٠,٩٥  

١٢,٥  
  
١٨,٨  

  ٣ـھ ٢ص ١٠,١+  ٣ص ھـ ٩١,٧ - ١٦٩,٧=  ٣رھـ الشعراوى                                        ٢م٣٦٠: ص
       )٤,٦)*          (٣,٥)   ( ١٠,٩*(  

١٠,٩  ٠,٦٨  
  

  ٤ص ھـ ٢ص١٤,٩ -٤ص ھـ ١٤٥,٧+  ٣٦٦+ = رھـ  أبو بكر                               
        )٥,٥)*            (٣,٩)    (٠,٧*(  

١٣,٣  ٠,٨٤  

  ٥ه ٢ص ١٠,٨ + ٥ص ه١٦٢,٨+  ٤٩٧= ٥رھـ  الشعراوى     مغطى                   
      )٤,٩)*          (٣,٥)    (١,٤*(  

١١,٣  ٠,٦٥  
  

  ٦ھـ ٢ص ٧,٢+  ٦ص ھـ١١٨ -  ٤٧٢,٣=  ٦رھـ  أبو بكر                                
       )٤,٤)         (٣,٨)     ( ١,١(  

١٦,٩  ٠,٦٨  

الشعراوى                      ٢م٥٤٠: الفلفل ص 
                              

  أبو بكر                                 
    

  ٧ھـ ٢ص ١,١٣+  ٧ص ه ٩,٩+  ٢١٠,٤=  ٧ رھـ
        )٥,٦)*          (٣,٩)    (١,٤*(  

  ٨ه ٢ص ١,٤٥+  ٨ص ه ١٤,١+  ١٤٥,٦=  ٨رھـ 
        )٦,٤)*         (٤,٨)     ( ١,١*(  

٠,٦٨  
  

٠,٩٥  

١٣,٤  
  

١٨,٨  

  ٩ھـ ٢ص ١,٠٥+  ٩ص ھـ ٦,٢+  ١٦٩,٧=  ٩رھـ   ىالشعراو                 ٢م٣٦٠: ص
       )٥,٨)*        (٣,٥)     ( ١,١*(  

١١,٠٢  ٠,٧٦  

  ١٠ھـ ٢ص ٢,٣ – ١٠ص ھـ ١٥,٨+  ٣٦٦,٢=  ١٠رھـ  أبو بكر                                
       )٦,٢)*           ( ٣,٨)     (١,٢  *(  

١٤,٨  ٠,٦٨  
  

  ١١ھـ ٢ص ٠,٩١+  ١١ص ه١١,٩+  ١٥٨,٦= ١١رھـ  الشعراوى  مغطى                     
      )٦,٤)*          (٤,٢)      (١,٦*(  

١٠,٦  ٠,٦٨  
  

  ١٢ھـ ٢ص ١,٢٢+  ١٢ص ھـ ١٨,٩+  ٢٧٢,٣=  ١٢رھـ  أبو بكر                               
       )٨,٦)*          (٥,٢)     ( ١,٨*(  

١٢,٣  ٠,٦٤  
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 ��4� �=��� �)> 	�� 	
�Z\,R  % +\L  % �f�4�� + �
 (�� ���3�� 1� N4� �4�
��\W,\  % +\L,L  %
A��  ��� + !3�3�� D���P� ,$ �N���� �=��� �)> E
��J� !3�3�� �$ �
 (�� 7���.  

  
1
ff8#��� �ff������ ��ff�4�
� 
ff��  	ff�? �ff=��� �)ff> Xff�� ��	ff3�� �ff�4� �ff� 
 �ff���LT,V  +L\,L + �
ff (�� �ff8 

 ��4�LR,]  +LT,M �� �8��� �
 ( A 	��� ��� ��$� ,����.�� D��� ,	� !3�3 . �f�4� �f=��� �)> 	�� 	
�RM,\ 
 % +TL,T  % �ff�4�� + �
ff (�� �ff��3�� 1�ff N4� �ff4�
��TM,L  % +TV,T  % Aff��  �ff�� + !ff3�3�� D���ff P� ,$ff> �)

!3�3�� �$ �
 (�� 7��� �N���� �=���.  
  

والزراعة الصوب بلOرباح بالطن للخيار والفلفل  ةلمعظماللتكاليف و ةيوالمدن ةيالفعلم احجا�) ٩(جدول  
  .٢٠١٤/ ٢٠١٣للموسم الزراعىالمغطاة 

  

  البيــــــان

  الخيار

  مغطى  ٢م ٣٦٠ص  ٢م٥٤٠ص 

  حجم
  فعلى

  حجم
  مدنى

حجم 
  معظم

  حجم
  فعلى

  محج
  مدنى

  حجم
  معظم

  حجم
  فعلى

  حجم
  مدنى

  حجم
  معظم

  خريج
  ١٣,٦  ٧,٥  ١٠,٥  ٦,١  ٣,١  ٤,٢  ٨,٨  ٤,٦  ٦,١  الشعراوى
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  .مؤشرات الكفاءة ا:قتصادية المرتبطة بإنتاج الخيار والفلفل بالعينة الميدانية بالنوبارية) ١٠(جدول 

  

 البيان
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ABSTRACT: The greenhouse is one of the vertical expansion of the exploitation 

of the agricultural area with a maximum methods possible vertically to give a big 
production of the same unit area of land ، and rationalizing the use of irrigation water ،
and if you use varieties hybridize high productivity of crops to double production and 
finally get an early production in the non-traditional dates for some crops vegetables 
and hard-to-production where the exposed land ،which achieves particularly in the 
area of export major benefits. Were selected 40 graduate and investor working or 
renting a greenhouse or more in the new land ،and distributed agricultural evenly on 
the villages of El Shaarawy and Abu Bakr. The research Recommended: 
 
1- Cultivation of high-yield hybrids types of cucumbers, peppers and tunnels to 

compensate for higher production costs and obtain an adequate return. 
2- Determine the quality of nylon importer of plastic and towards spending and 

characterized by fish and purity by the Ministry of Agriculture. 
3- Supervision of the Ministry of Agriculture and give law enforcement officers on the 

importing companies of pesticides ،seed and fertilizer in order to move away from 
the indiscriminate importation of materials unfit to use. 

4-The establishment of centers for agricultural information needs of the other 
countries of imports of greenhouse products  ) One  - specification ( provide 
information to farmers and researchers. 
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  )مليون طن(               الغذائية الرئيسية فى الوطن العربىالمتاح ل�ستھ�ك من السلع ) ١(جدول رقم    
  السنة                  

  سلعةال
  متوسط

٢٠١٢-٢٠٠٧  
٢٠١٤  ٢٠١٣  

نسبة المساھمة فى إجمالى 
  )%( المتاح ل�ستھ�ك 

  ٢٠,٣  ٥٨,٢  ٥٣  ٥٣,٩  القمح والدقيق
  ٨,٢  ٢٣,٧  ٢١,٩  ٢٢,٤  الذرة الشامية

  ٣,٩  ١١,٢  ١٠,٧  ٩,٧  ا/رز
  ٧,٤  ٢١,٢  ٢٠,٩  ١٥,٥  الشعير

  ٣,١  ٩  ١٠,٣  ٨,٣  حبوب أخرى
  ٤٢,٩  ١٢٣,٢  ١١٦,٨  ١٠٩,٨  مجموعة الحبوب

  ٥,٢  ١٤,٩  ١٤,١  ١١,٧  البطاطس
  ٠,٨  ٢,٤  ٢,٢  ٢,٣  البقوليات
  ١٧,٣  ٤٩,٧  ٤٩,٧  ٥٠,٧  الخضر
  ١١,١  ٣١,٨  ٣١  ٣٠,٧  الفاكھة

  ٣,١  ٨,٨  ٨,٨  ٩,٨  السكر المكرر
  ٢,٢  ٦,٢  ٦,٣  ٥,١  الزيوت والشحوم

  ٤,٣  ١٢,٤  ١١,٤  ١٠,٤  جملة اللحوم
  ٢,٢  ٦,٤  ٦,٢  ٥,٧  اللحوم الحمراء
  ٢,١  ٦  ٥,٣  ٤,٧  اللحوم البيضاء

  ١,٥  ٤,٤  ٤,٢  ٣,٩  ا/سماك
  ٠,٧  ٢  ١,٨  ١,٧  البيض

  ١١  ٣١,٦  ٣١,٧  ٣٤,٨  ا/لبان ومنتجاتھا
  ١٠٠  ٢٨٧,٤  ٢٧٨,١  ٢٧٠,٩  ا=جمالى

���
��:  ����
��� ���(��� ���
��� ��8(���– 
����� 
������ 	
�� -�.�, ���#�  P ./01 .  
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  متوسط نصيب الفرد من المتاح ل�ستھ�ك من السلع الغذائية فى الوطن العربى )٢( جدول رقم           
  )سنة/ جرامكيلو(                                                                                       

  السنة             
  

  السلعة

  متوسط
٢٠١٢ - ٢٠٠٧  

  متوسط العالمىال  ٢٠١٤  ٢٠١٣

  ٦٧,٣  ١٤٩,٩  ١٣٦,٥  ١٣٨,٨  القمح والدقيق
  -  ٦٠,٩  ٥٦,٣  ٥٧,٦  الذرة الشامية

  ٥٧,٥  ٢٨,٩  ٢٧,٧  ٢٤,٩  ا/رز
  -  ٥٤,٥  ٥٣,٩  ٤٠  الشعير

  ٣٢  ٣٦,٨  ٣٦,٣  ٣٠,٢  البطاطس
  -  ٥,٩  ٥,٦  ٥,٩  البقوليات
  ١٣٦  ١٣٩,٣  ١٢٧,٩  ١٣٠,٦  الخضر
  ٧٤  ٨٢,٩  ٨٠  ٧٩,٢  الفاكھة

  ٢٥,٣  ٢٥,٨  ٢٢,٧  ٢٥  السكر المكرر
  ٢٢,٨  ١٥,٣  ١٦,٣  ١٣,٢  الزيوت النباتية
  ٤٢,٨  ٣١  ٢٩,٥  ٢٦,٧  مجموعة اللحوم
  -  ١٦,٧  ١٥,٩  ١٤,٧  اللحوم الحمراء
  -  ١٤,٤  ١٣,٦  ١٢  اللحوم البيضاء

  ٢٠  ١١,٢  ١٠,٨  ١٠  ا/سماك
  -  ٤,٩  ٤,٧  ٤,٣  البيض

  ١٠٩  ٨٩,٧  ٨١,٧  ٨٩,٧  ا/لبان ومنتجاتھا
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  )مليار دو�ر(قيمة العجز فى مجموعات السلع الغذائية فى الوطن العربى      ) ٣(جدول رقم      
  

  السلعية المجموعات

٢٠١٤  ٢٠١٣  ٢٠١٢  

  القيمة
المساھمة فى 
قيمة الفجوة 

(%)  
  القيمة

المساھمة فى 
قيمة الفجوة 

(%)  
  القيمة

المساھمة فى 
قيمة الفجوة 

(%)  

  ٦٥,٧٠  ٢٢,٤٤  ٦٤,٩٠  ٢٢,٣٠  ٥٧,٩٠  ٢١,٢٦  :مجموعة الحبوب
  ٢٧,٦٠  ٩,٤٣  ٢٨,٨٠  ٩,٩١  ٢٨,٦٠  ١٠,٥١  القمح والدقيق-١
  ١٤,٢٠  ٤,٨٤  ١٤,٦٠  ٥,٠١  ١٢,٩٠  ٤,٧٢  الذرة الشامية-٢
  ١١,٧٠  ٤  ٩,١٠  ٣,١٢  ٧,٤٠  ٢,٧٠  ا/رز-٣
  ١١,٨٠  ٤,٠٤  ١١,٩٠  ٤,٠٩  ٨,٤٠  ٣,٠٩  الشعير-٤
  ٠,٤٠  ٠,١٣  ٠,٥٠  ٠,١٦  ٠,٧٠  ٠,٢٤  الذرة الرفيعة والدخن-٥

  ٢,١٠  ٠,٧٣  ٢,١٠  ٠,٧٣  ٢,٢٠  ٠,٨١  مجموعة البقوليات
  )٨,٥٠(  )٢,٨٩(  )٧,٧٠(  )٢,٦٤(  )٦,١٠(  )٢,٢٥(  مجموعة الخضر

  )٠,٥٠(  )٠,١٧(  )٠,٤٠(  )٠,١٣(  )٠,٠٣(  )٠,٠١(  البطاطس
  )٣,٤٠(  )١,١٦(  )٢,٨٠(  )٠,٩٥(  )١,١٠(  )٠,٣٩(  مجموعة الفاكھة

  ٧,١٠  ٢,٤٣  ٧,١٠  ٢,٤٣  ٩,١٠  ٣,٣٣  )المكرر(السكر 
  ١٣,١٠  ٤,٤٧  ١٣,٤٠  ٤,٥٩  ١٣,٤٠  ٤,٩٣  مجموعة الزيوت النباتية

  ٢١,٧٠  ٧,٤٣  ٢١,٤٠  ٧,٣٧  ٢١,١٠  ٧,٧٥  مجموعة اللحوم
  ١٢,٧٠  ٤,٣٣  ١٢,٥٠  ٤,٢٩  ١٢,٩٠  ٤,٧٢  لحوم حمراء
  ٩,١٠  ٣,١٠  ٩  ٣,٠٨  ٩,٧٠  ٣,٥٦  لحوم دواجن

  )١,٩٠(  )٠,٦٦(  )١,٦٠(  )٠,٥٦(  )٠,٢٠(  )٠,٠٨(  ا/سماك
  ٠,٣٠  ٠,٠٩  ٠,٣٠  ٠,١٠  ٠,٢٠  ٠,٠٨  البيض

  ٤,٣٠  ١,٤٧  ٣,٣٠  ١,١٣  ٣,٥٠  ١,٢٩  ا/لبان ومنتجاتھا
  -  ٣٤,١٨  -  ٣٤,٣٦  -  ٣٦,٧١  قيمة الفجوة
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  (%)مساھمة الدول العربية فى قيمة الفجوة الغذائية   ) ٤(جدول رقم 
  السنة

  الدولة
  

  ٢٠١٤ - ٢٠١٢متوسط الفترة   ٢٠١٤  ٢٠١٣  ٢٠١٢

  ١٩,٩٩  ٢١,٥٢  ١٧,٦١  ٢٠,٨٣  السعودية
  ١٩,٠٧  ١٧  ١٩,٨٨  ٢٠,٣٣  مصر

  ١٣,٢٠  ١٣,٨٣  ١٢,٠٩  ١٣,٦٨  اCمارات
  ١٢,٠٧  ١١,٣٩  ١٣,٧١  ١١,١٠  الجزائر

  ٣,٥٥  ٣,٨٥  ٣,٧١  ٣,٠٩  تالكوي
  ٣,٢٩  ٣,٦٤  ٣,٠٤  ٣,١٩  ا/ردن
  ٢,٧٨  ٣,٣٠  ٢,٨٨  ٢,١٧  العراق

  ٣,٠٢  ٣,٢٣  ٢,٩٦  ٢,٨٦  قطر
  ٣,١٩  ٣,١٩  ٣,١٢  ٣,٢٧  لبنان
  ١,٧٧  ١,٨٢  ١,٩٤  ١,٥٥  عمان

  ٠,٩٦  ١,٢٣  ١,٣٨  ٠,٢٦  السودان
  ١,٤٨  ١,٠٨  ١,٦٧  ١,٦٨  تونس

  ٠,٩٥  ٠,٨٧  ٠,٧٣  ١,٢٥  البحرين
  ٠,٤٨  ٠,٥٤  ٠,٤٩  ٠,٤٢  فلسطين
  ٠,٥٧  ٠,٥٠  ٠,٥٦  ٠,٦٤  الصومال
  ٠,٤٢  ٠,٤٣  ٠,٣٩  ٠,٤٥  جيبوتى

  ٠,٣٠  ٠,٣١  ٠,٢٩  ٠,٣١  موريتانيا
  ٠,٨٢  ٠,٢٠  ٢,٠١  ٠,٢٥  المغرب
  ١٢,٠٩  ١٢,٠٧  ١١,٥٤  ١٢,٦٧  أخرى

  ١٠٠  ١٠٠  ١٠٠  ١٠٠  ا=جمالى
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  )مليون طن(     تطور إنتاج مجموعة المنتجات الحيوانية والسمكية فى الوطن العربى ) ٥(جدول رقم      

  السنة                  
  السلعة

  ٢٠١٤  ٢٠١٣  ٢٠١٢ - ٢٠٠٧متوسط الفترة 
،  )٢٠١٢-٢٠٠٧(سط معدل التغير بين متو

٢٠١٤  

  ١٠,٦  ٥,٢  ٥,١  ٤,٧  اللحوم الحمراء
  ٣١,٣  ٤,٢  ٣,٩  ٣,٢  لحوم الدواجن

  ١٥,٤  ٤,٥  ٤,٣  ٣,٩  ا/سماك
  ١٨,٨  ١,٩  ١,٨  ١,٦  البيض

  ١,٢  ٢٦,٢  ٢٦,١  ٢٥,٩  ا/لبان ومنتجاتھا
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  تطور كميات وقيم الصادرات والواردات العربية من السلع الحيوانية والسمكية ) ٦(جدول رقم 
  )مليار دوCر: القيمة(، ) يون طنمل: الكمية(                                                                   

  المجموعات السلعية

  الواردات  الصادرات

متوسط الفترة 
٢٠١٣ -٢٠٠٧  

٢٠١٤  
  متوسط الفترة 

٢٠١٣ -٢٠٠٧  
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  القيمة  الكمية  القيمة  الكمية  القيمة  الكمية  القيمة  الكمية
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  ١,٣  ١٢,٦  ١,١  ١٢,٥  ٠,٩٨  ٥,٨٥  ٠,٥١  ٤,٩٥  *ا/غنام والماعز
  ٥,١  ١,٥  ٣,٣  ١,١  ٠,٥٢  ٠,١٦  ٠,٢٣  ٠,١٠  اللحوم الحمراء
  ٤,٢  ٢  ٢,٩  ١,٦  ٠,٣٦  ٠,١٢  ٠,١٨  ٠,٠٩  لحوم الدواجن

  ٢,٤  ١  ١,٦  ٠,٨  ٢,٧٠  ٠,٩١  ٢,٣٧  ٠,٨٢  ا/سماك
  ٠,٣  ٠,٢  ٠,٢  ٠,١  ٠,٢٢  ٠,١١  ٠,٢٠  ٠,٠٨  بيض المائدة

  ٧,٢  ١١,٥  ٥,٧  ١١,٨  ٦,٤٣  ٥,١٠  ٢,٣٥  ٣,٥٣  ا/لبان ومنتجاتھا
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  ألف طن         .٢٠١٣ -٢٠٠٤إقتصاديات اللحوم الحمراء فى مصر خ�ل الفترة من ) ٧(جدول رقم 

  %اتىنسبة اCكتفاء الذ  الميزان  الواردات  الصادرات  المتاح ل�ستھ�ك  اCنتاج  السنة

٨٤,٤٥  ١١٥,٦٨  ١١٦,٤٨  ٠,٨٠  ٧٤٤,٠٣  ٦٢٨,٣٥  ٢٠٠٤  
٧٧,٨١  ١٩١,٣٢  ١٩٢,٣٠  ٠,٩٨  ٨٦٢,٠٥  ٦٧٠,٧٣  ٢٠٠٥  
٨٠,٠٧  ١٩٢,٢٢  ١٩٢,٩٤  ٠,٧١  ٩٦٤,٤٠  ٧٧٢,١٨  ٢٠٠٦  
٧٣,٣٧  ٢٥٥,٧٠  ٢٥٦,٧٥  ١,٠٥  ٩٦٠,٣٦  ٧٠٤,٦٦  ٢٠٠٧  
٧٤,٥٥  ٢٥٥,٧٠  ٢٥٦,٧٥  ١,٠٥  ١٠٠٤,٥٤  ٧٤٨,٨٤  ٢٠٠٨  
٨٥,٦٦  ١٣٥,٨٦  ١٣٦,٠٧  ٠,٢١  ٩٤٧,٣٦  ٨١١,٥٠  ٢٠٠٩  
٨٢,٠٨  ١٧٧,١٤  ١٧٨,٦١  ١,٤٧  ٩٨٨,٦٤  ٨١١,٥٠  ٢٠١٠  
٧٨,٥٠  ٢١١,٤٠  ٢١٢,٣٠  ٠,٩٠  ٩٨٤,٤  ٧٧٣  ٢٠١١  
٧٤,٤٠  ٢٨٠,١٠  ٢٨١,٧٠  ١,٦  ١٠٩٣,٤  ٨١٣,٣٠  ٢٠١٢  
٧١,٧٠  ٣١٤,٦٠  ٣١٤,٩٠  ٠,٣٠  ١١١٠,٥٠  ٧٩٥,٩٠  ٢٠١٣  

  ٧٨,١٣  ٢١٢,٩٧  ٢١٣,٨٨  ٠,٩١  ٩٦٥,٩٧  ٧٥٣  المتوسط

   ���
��: ��! ����
��� ���(��� ���
��� ��8(��� 
� :��	� :– ������� ��A��D�� ��4���2� ������ (����� – ��
$�� ����>   .  
  

العام للموازين السلعية للحوم الحمراء فى مصر خ�ل الفترة من الزمنى معادCت اCتجاه  )٨(جدول رقم 
٢٠١٣ -٢٠٠٤.  

R  المعادلة  المتغير التابع
2 

F   معدل التغير(%)  

  ٢,٤  **١٦,٣٩  ٠,٦٧  ھـس ١٧,٥٤+  ٦٥٦,٥٦= ١ص  اCنتاج
  ٣,٣  **٢٧,١٠  ٠,٧٧  ھـس ٣٠,٥٨+  ٧٩٧,٧٩= ٢ص  المتاح ل�ستھ�ك

  ٦,٣  **٥,٠٨  ٠,٣٩  ھـس ١٣,٠٥+  ١٤٢,١٠= ٣ص  الواردات
  ٦,٣  **٥,٠٩  ٠,٣٩  ھـس ١٣,٠٤+  ١٤١,٢٤= ٤ص  الفجوة
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  %الذاتى نسبة اCكتفاء  الميزان  الواردات  الصادرات  المتاح ل�ستھ�ك  اCنتاج  السنة

١٠٠,٠١  )٠,١٠(  ٠,٤٧  ٠,٥٧  ٨٧٥,٩٠  ٨٧٦  ٢٠٠٤  
١٠٠,٠٣  )٠,٣٠(  ٠,٠٣  ٠,٣٣  ٨٧٥,٧٠  ٨٧٦  ٢٠٠٥  
٩٩,٩٩  ٠,٠٩  ٠,٢٠  ٠,١١  ٦١٦,٠٩  ٦١٦  ٢٠٠٦  
٩٨,٦٦  ٨,٩٨  ٩,٠٤  ٠,٠٦  ٦٦٨,٩٨  ٦٦٠  ٢٠٠٧  
٩٨,٤٢  ٨,٩٨  ٩,٠٤  ٠,٠٦  ٥٦٨,٤٨  ٥٥٩,٥  ٢٠٠٨  
٩٧,٢١  ١٩,١١  ٢٣,٦٩  ٤,٥٨  ٦٨٤,١١  ٦٦٥  ٢٠٠٩  
٩٤,٥٣  ٣٨,٤٦  ٤٧,٦٢  ٩,١٦  ٧٠٣,٤٦  ٦٦٥  ٢٠١٠  
٩٦,١٠  ٣٢,٥٠  ٣٤,٩  ٢,٤٠  ٨٤١,٥٠  ٨٠٩  ٢٠١١  
٩٣,٥٠  ٦٠,١٠  ٦٠,٩٠  ٠,٨٠  ٩١٩,١٠  ٨٥٩  ٢٠١٢  
٩٤,٨٠  ٤٧,١٠  ٤٧,٥٠  ٠,٤٠  ٩٠٦,١٠  ٨٥٩  ٢٠١٣  
  ٩٧,٣٠  ٢١,٤٩  ٢٣,٣٤  ١,٨٥  ٧٦٥,٩٤  ٧٤٤,٤٥  المتوسط

أعداد  – كتاب السنوى ل�حصاءات الزراعية العربيةال –المنظمة العربية للتنمية الزراعية  جمعت وحسبت من :المصدر
  .متفرقة
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ء فى مصر خ�ل الفترة من للحوم البيضاالعام للموازين السلعية  الزمنى معادCت اCتجاه) ١٠(جدول رقم 
٢٠١٣ -٢٠٠٤.  

R  المعادلة  المتغير التابع
2 

F  
معدل التغير 

(%)  

  م.غ  **١٠,١١  ٠,٧٤  ھـ ٢س ١٤+  ١ھـس ١٤٢,٣٧ – ١٠٠٩,٩١= ١ص  المتاح ل�ستھ�ك
  ٧٦,٧  **٤٦,١٧  ٠,٨٥  ھـس ٦,٩٩+  ١٥,١٠= ٢ص  الواردات

  **٥٣,٩١  ٠,٨٧  ھـس ٠,٧٦ – ١٠١,٥١= ٣ص  نسبة اCكتفاء الذاتى
-٠,٨  
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  )ألف طن:الوحدة(             .٢٠١٣ - ٢٠٠٤/سماك فى مصر خ�ل الفترة إقتصاديات ا) ١١(جدول رقم 
  

  %نسبة اCكتفاء الذاتى  الميزان  الواردات  الصادرات  المتاح ل�ستھ�ك  اCنتاج  السنة

٧٩,٦٢  ٢٢١,٣٧  ٢٢٦,٣٩  ٥,٠٢  ١٠٨٦,٤٠  ٨٦٥,٠٣  ٢٠٠٤  
٨٢,٥١  ١٨٣,٤٠  ١٨٨,٥٢  ٥,١٢  ١٠٤٨,٤٣  ٨٦٥,٠٣  ٢٠٠٥  
٨٠,٠٦  ٢٢١,٥١  ٢٢٥,٨٨  ٤,٣٧  ١١١٠,٨١  ٨٨٩,٣٠  ٢٠٠٦  
٨٢,٣٦  ٢١٥,٩٦  ٢٢٠,٣٥  ٤,٣٩  ١٢٢٤,٠٢  ١٠٠٨,٠٦  ٢٠٠٧  
٨٣,٣٣  ٢١٣,٦٢  ٢٢٠,٣٥  ٦,٧٣  ١٢٨١,٢٥  ١٠٦٧,٦٣  ٢٠٠٨  
٨٩,٠٧  ١٦٠,٠٤  ١٦٧,٧٩  ٧,٧٥  ١٤٦٤,٨٣  ١٣٠٤,٧٩  ٢٠٠٩  
٨٨,٩٠  ١٦٢,٨٨  ١٨٢,٢٨  ١٩,٥٠  ١٤٦٧,٦٧  ١٣٠٤,٧٩  ٢٠١٠  
٨٩,١٠  ١٦٧,٤٠  ١٧٨,٢٠  ١٠,٨٠  ١٥٢٩,٥٠  ١٣٦٢,٢٠  ٢٠١١  
٨٠,٧٠  ٣٢٨,٢٠  ٣٤٠,٢٠  ١٢,١٠  ١٧٠٠,٢  ١٣٧٢  ٢٠١٢  
٨٧,٨٠  ١٩١,٣٠  ٢٠٣,٣٠  ١٢,١٠  ١٥٦٦  ١٣٧٤,٧٠  ٢٠١٣  

  ٨٤,٢٦  ٢٠٦,٥٧  ٢١٥,٣٣  ٨,٧٩  ١٣٤٧,٩١  ١١٤١,٣٥  المتوسط

أعداد  – الكتاب السنوى ل�حصاءات الزراعية العربية –جمعت وحسبت من المنظمة العربية للتنمية الزراعية  :المصدر
    .تفرقةم

  

 - ٢٠٠٤فى مصر خ�ل الفترة من لLسماك العام للموازين السلعية  الزمنى معادCت اCتجاه) ١٢(جدول رقم 
٢٠١٣.  

R  المعادلة  المتغير التابع
2 

F   معدل التغير(%)  

  ٦,٤  **٨٢,٨١  ٠,٩١  ھـس ٧٠,٤٧+ ٧٥٣,٧٦= ١ص  اCنتاج
  ٥,٤  **٨٨,٨٠  ٠,٩٢  ھـس ٧٢,٠٤+  ٩٥١,٦٩= ٢ص  المتاح ل�ستھ�ك

  ١٤  **٨,٦٩  ٠,٥٢  ھـس ١,١٦+ ٢,٤٢= ٣ص  الصادرات
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  )ألف طن: الوحدة(  .   ٢٠١٣ - ٢٠٠٤ل الفترة من إقتصاديات البيض فى مصر خ�) ١٣(جدول رقم 
  

  %نسبة اCكتفاء الذاتى  الميزان  الواردات  الصادرات  ستھ�كالمتاح ل�  اCنتاج  السنة

١٠٠,٦٧  )٢,٠٨(  -  ٢,٠٨  ٣٠٨,٧٢  ٣١٠,٨٠  ٢٠٠٤  
١٠٠,٦٩  )٢,١٤(  ٠,٠٥  ٢,١٩  ٣٠٨,٦٦  ٣١٠,٨٠  ٢٠٠٥  
١٠٠,١٣  )٠,٢٥(  ٠,٠٥  ٠,٣٠  ١٩٣,٨٠  ١٩٤,٠٥  ٢٠٠٦  
١٠٠,٠٢  )٠,٠٥(  -  ٠,٠٥  ٢٩٢,٥٥  ٢٩٢,٦٠  ٢٠٠٧  
١٠٠,٠٢  ٠,٠٥  -  ٠,٠٥  ٢٩٤,٧٤  ٢٩٤,٧٩  ٢٠٠٨  
٩٩,٩٤  ٠,١٦  ٠,١٧  ٠,٠١  ٢٧٥,١٣  ٢٧٤,٩٧  ٢٠٠٩  
٩٩,٩٦  ٠,١١  ٠,١٥  ٠,٠٤  ٢٧٥,٠٨  ٢٧٤,٩٧  ٢٠١٠  
١٠٠,٨٠  )٢,٢(  ٠,٦٠  ٢,٨٠  ٢٨٦,٢٠  ٢٨٨,٥٠  ٢٠١١  
١٠٠,١٠  ٠,٤٠  ٠,١٠  ٠,٥٠  ٢٩٧,٥٠  ٢٩٧,٩٠  ٢٠١٢  
١٠٠,١٠  ٠,٤٠  ٠,١٠  ٠,٥٠  ٢٩٥,٦٠  ٢٩٥,٩٠  ٢٠١٣  
  ١٠٠,٢٤  ٠,٥٦  ٠,١٧  ٠,٨٥  ٢٨٢,٨٠  ٢٨٣,٥٣  المتوسط
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  ٢٠١٣ -٢٠٠٤ ةلفترالعام للموازين السلعية للبيض فى مصر خ�ل ا الزمنى معادCت اCتجاه) ١٤(جدول رقم  
  

R  المعادلة  المتغير التابع
2 

F   معدل التغير(%)  

  .م.غ  *٨,٣٣  ٠,٥١   ھـس ٢٥,٣٨ – ٢٤٠,٦٧= ١ص  اCنتاج
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  ألف طن        .٢٠١٣ -٢٠٠٤إقتصاديات ا/لبان ومنتجاتھا فى مصر خ�ل الفترة من ) ١٥(جدول رقم    
  

  %نسبة اCكتفاء الذاتى  الميزان  الواردات  الصادرات  المتاح ل�ستھ�ك  اCنتاج  السنة

٨٦,٢٩  ٦٩٧,٨١  ٧٥٤,٥٢  ٥٦,٧١  ٥٠٩٠,٨١  ٤٣٩٣  ٢٠٠٤  
٨٧,٦٧  ٨٠١,٦١  ٩٥٢,٤١  ١٥٠,٨٠  ٦٥٠٠,٦١  ٥٦٩٩  ٢٠٠٥  
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العام للموازين السلعية لLلبان ومنتجاتھا فى مصر خ�ل الفترة من  الزمنى معادCت اCتجاه) ١٦(جدول رقم 
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R  المعادلة  المتغير التابع

2 
F   معدل التغير(%)  

  *٧,٣٥  ٠,٤٨   ھـس ٨٩,٧١ -٩١٣= ١ص  اCنتاج
- ٩٣,٧  

  ٣,٢٠  **١٠,٧٢  ٠,٥٧  ھـس٣,٢٤+  ٨٠,٧٢= ٢ص  نسبة اCكتفاء الذاتى

0/./��)� ����; ��)��� **           .تعنى متغير الزمن: ھـ س      * ���(�� ;���� �(��/,/l  
���
��:  
� :��	� :��! :�(��� %�
 7��!)0l.(  

 � *��������������  
 :������ [*��( %6> ��� ���)�6'���
��� M:  

 *4��
��� @�����:   
����� %�	��� 
� ?�!$�� %!	 ����� 
� ?
�$�� 7�A F�
�	.//1 P ./0+  7����J,+% 
 �' D�U�> :��
���� ?���� <(� %!(� ��� V��(�� ?���� 
� #
�> 7���� ������� ?����� ��.  �' ���
� <�
�8> �� ��

 
���
).//J.( �'6 ���(�� �	��� ���� �'��n�� #��C�� �:  
P � :�8)�	��� Q) M��!���� <��A :�!�=��� 
��!��� ���	� :���	��� <������. 
P  ��
�)  �)
 5��� <C�	 
� 
=E� Q) 7�A��� 
�� M
R��� '$(��� 
�� 
���!�� Q�� 
��
��� 
� ����� ')�(�

 QR����� 
!�� <��A 
����� ) <��!�� 
!��(.  
P � �)���� � <=��	�� :������ � M��!��� X�
��� � <*���� �� 7������ Q�� 
��
���� 
��
����� F����� 
 � <��

 
�L!�� 
�'�� 
����� 
���
��� 7�A� M���
� �� S
����� 5��� :��
��� Q) <�)�E�� <�
��� � Q)�E�� ������
<� v�A
�� V���� 
)��� %�� <��	 Q) 
���	�� m�' Q��. 

P  
����E @���� 
� 
���	�� <�'��� <��	� 7*��� 
)��� 
����� 
��
��� <�'�� [��
� [�(� <��	� <���� 
�)��
 � 
����� 
��
��� :�����!� ��E
� � T*���� � � M�
�� � 
!(��� 7$� � 5�E��� %��
��� 
��! Q�� V������


��E�� X��. 
*G����� 4�.���� @�����: ����!��� <(E�� %� ��� 
!����� <��(� Q) Q�
��� 7��C�  7E�R� ��(6  ����� 5������

��� 
�	 � M
��E 7E�R�� 
*��A Q�" <� :�B Q)  �!(�� ����� ��	  T�C	� ��
�
���� Q�� 
!����� V��(�ٕ� <��
�
 ������ ��(6� ?��!�� v
	� ?
��A� :��?  'AY� 
> 5!� Q(!���� V��(O� ���E�� ?��!�� 
��L� Q) 
=Y� 7����

Q) 
������ 
��� �F�� V��(W� :�C�	 ���! ?
�
U��� Q���� @���� �'6 T�C	�� �U�� Q��� [��(
� S> 
��5!�� �������� �� Q�" X��� %	� 
� Q*��(�� [�(��� 7���� F���(�� %�� 
�� :�E�E�  Q�� <�� 7E�� 7����

 Q6� 
!����� <��
�� �����B� �������� '�$(�)��! :�E�E +<�'��  ����� + �	�	� �*�� =
!����� <��(�  �!( (

��B� �������� @
� Q) 7�A S> 
> ��	 ) ?
��A� 7R) ��" ;�Y�
!����� <��(� Q.  

*1�
���: ?���� 
� �	��� ��*�'��� ?�!$�� ��!���� �����B� 
��	��� �	> �E���� V��(W� ���(�  ���� 9:��
����
� ��!��(W� ������ 
> �" 
�� �) ��*���� :�	����� #���" 
� %&
��  
� ��*���� :�	����� M'6 �� 5��(��

M����� .��(� :����� %6> 
�	 
E���
�� �) ��E���� ?�
=�� �  ?
��R 9).//J( ��� ���):  
�����J� ��?��
��: ��
R��� 
���E�� 
� ������ ��" ��E���� ?�
=�� #��� V��	� ��	  <���	� ��� ?
�=E %���� %��C��

:������W� ��!� %�� 9�$��A� ��R(> 
� #��C�� �'6 �)�E�� �������� ;��R
" ���! ��!� %�� ��" �)�UW��  ;��
�=��	�� ����� ��� ��
���� ��($�� ������� 
�)�� %��� 9 ��	��� [*��( T�����  %��A��" ��(C� ��� 
=Y� ���



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

 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 688     
   Vol. 20(4), 2015 

 

 

�������� 
������ ��� �8)�	��� ������ 5���B� .��'�  :��!��� �) 7���� ������ ��($�� 
���E�� 5�
��  
�C�
��E���� ?�
=�� �$��A��� (  :��(����– �*���P ������ :� (��	���� ���C�� ;������ ��� ��'� .  
����
��J� ��?��
��: #��C�� ���(� �) D�����> D�
�(� 
���� 5��(� ?�*�) 7���� 
���*W� 
�)��  
�C�  
� F���

V��(W� %8(� ��!���(E� 
��	� �> 
��=��W� �) ������ T�
� . 
�C� ��E  D���	� ����� :������� ��(��) 
$�– 
 5E
�–  :�E
	�– ?��!>P :����� :���> ...M
�&�(  ������ V��(W� :������� ��� ��E
�!�� %��
�� X$A�


�(���� ���R�� 7=� ����� #��C� ����!	> @��Ar� ����� 5E�
�� ������ ��!
�A��� ���A���� ��
	��� 
�������� 
����� ����(� D�C�� ��'� ����
���.Adams(2000).  

  
������ ��?��
����#������ � : �) :
=E ��	  ���� ?
�	� V��(" 
� �!����� ����B� 5�
�� ?
6�8 ?
�AB� ?
�$��
�������� ������ �$��U� 
���L� T���B� �) ?
�	��� V��(" X$A(" .��" ����B� X
��� �'6 ��" �)�UW��  
�=E

�( @���� ���
� ����� 
� ��(L� �6����� ��'� ���$��� @���� 7���� 
��!�  ��� 7��	���� ���(��� �) �A�
���
��' 5����� <(� ���$�� ?���� ��" ;�Y� ��� M��� ��(� ���$�� ���( 
� �	�� ��(��A�� ������� �) �C*�) ���(�. ��'�

��� F�UC��  
�C� ��� 
=Y� ���� 5�
���� ����� ��� ���C��� ���R� �� �!����� ����B� 5�
�� �����  V��(W�
$�� �E�������A �$�� �������� ���� ���� � .����� ��" �)�UW�� �'6  %����W� ?
�
U� 
�
�����

��� :�C$��� '�$(� 
��U 
�E�W ����� �������� :�$�������  �	��� TC	� ���� 
��� @
R� <!� 7�E>
%��$(> 
�
�����.  

  
 ������� ��?��
��: ��� W� ?���� 
�� 7�	� ���� :������� %6> 
> 
��� �) :
�	(" 
�� �) �E���� V��(

9������ �(�(�C�� 
�& ����� 9��&����� F����ٕ� :�
�	��� @�$!� .V��(W� ?�����  
�C� ��'�  %����" ����
� �E����

������� �C������ :���B�� ?��!B� %��A��r� 
�������  ����E ������ �!	� ���� ����� ���R ���A� ��(�(�C��

� m���� �C) ��(������	�) �� ��(� 
�
���� ?
����� ����Z� . ��(�(�C�� 
�& T
���� ����� �(�� ):���(���� 
�*��
�E�� T����� ��
R	�� :�������� (:�
�	��� @�$!� @�� ��" �)�UW�� �'6  �> �(�
���� ������ �) �������W

��� ������� 
�=n� 5(!�� 9���
��� �> ���(��� W�� :�
�	��� ��!��("%���� V��( . :�F�
!W� '�A�"  
�C� ��E

� �	�� ������ :�
�	���� �!�������� �*����E�� ������."  

  
*�K'�����
� 	�K����: �(t� 
t� X$A(t� 
t�� Qt) �t���!�(�� 
�t��B� 
t� �
t$�� 5�t�( �t���� 
> �t!�  9;
tA> �t�"

��� �tt������� 5tt���� �tt� 5tt��(�� � 
�tt��B� #�tt�� Qtt) 
�tt���� 7�tt�� 
> �tt�E9�tt�  #�tt��W� �tt�" S�Ytt� S'tt�� 
tt�B�
�������� V��(W� 
�� ?��!���� ?�!$�� Q) 
������  �!
�� 9'� �� �t�'�� ��� D���� 
=> �� �!�(��� :����	�� 
��


���	�� 9  �t�(� ;
tA> 5t(��! ��t(�) ��U
� T�� ���� %�	��� 7E�R� ��" �)�U���� 
t���� S't��� 7tC(��� Tt���� �t�
 @*�8��� %6> 
� 
t���� ?
��t��� :�t�
���� �t�
�A��� :�!�
�t��� 5���t�� 
�t!�(��� 
��t� 7����� �� ?���) 9��C������

�t��!��� �E�
� �> ������� �E�
� ��" 
���B� 7C(� ?�
�� . 7tC(� ?�
t���� :�t�
��� 
�t��B� �(�t�� 7���t�� 
�t	 Qt)
�t���!�(�� 
���B� .���t��� �tE�
� 
t� V�t�(W� T��t(� �t�� 
t����� �t$�8��� M't6 �t��6> 
t� �t��� Qt��� 
�t�B� 
t� �

 �ttt$�8��� M'ttt6 ?F�ttt$E 
ttt� 7ttt��C��� Qttt) %�ttt�� V�ttt�(W� T��ttt(� Xttt�� Qttt) T
ttt��� F�ttt�� 7tttC(�� :�ttt*) #�ttt$�
� 
� �ttt�	
������ ��C������.  



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

 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 689     
   Vol. 20(4), 2015 

 

 

 :�!�(��� 
� 
���� ��(�E� �
8( ����!�(�� 
���Z� ������ ��C������ @*�8��� 
� 
���� S'��� 
��A��� ��� 
 ?
�t�� :�
t�$� �t�� ?�
t���� 
��tA��� V��	� Q��� @���� ���
���<t�� %�t�� �t��  :���t��� ?���t� �t��!� �tE�
� F�tR("

 ��
����E������� ��" 
���B� 5���(� :����� 7���� v�A <!�� 
��
����� 
��� �����
� �(������.  

;���
��  
��A��D�� ��
���� ������� �
L�
�� 9 �� ;�(��� 5��E�����
��� ����
��� :�F��	 9 ��
$�� ����>  .  

��
���� ������� �
L�
�� ��A��D�� )7C/>(  9 
�B� #�U�>��
��� �*�'���.  
�
�
 	�'�� ��5A )7CCM( 9 ��
��� 
����� ��(���	�� :�!�(��� ?
�!�� T����� �����	� ���
�9 9M�
��E� ����
 

 ���
��� ������� %��9  ���
��� ���E9 ���!��
�(E��� �. 
@�N���= 8��'%  ��5A)7CCM( 9 ��
 
6 1�
��� O����� <���= �������?= 9  
���!�� ����
 9 
�� ����!

 G�R9  ���
��� ���E9 %�� � �������Q��
��. 
P�� �
L�
���
����� ����� �
L�
� �A��D��� �� )7C/>( 9 ��� :����� 
�
C�'F�. 

Adams, Richard. H(2000)P Self Targeted subsidies, The Impact of The Egyptian food 
subsidy system – World Bank. – April 2000. 

 
Summary 

  
Study of Arab food security  

 (Case Study: Egyptian Food Security for Animal and Fishery 
Products) 

  
Dr. Rihan Mohamed Attia 

Researcher  in Agricultural Economics Research Institute 

             

ABSTRACT: Despite the increase in the total available for consumption of 
food commodities in the Arab world by 3.3% in 2014 to reach about 287.4% 
million tones. And In spite of the increase in the average per capita available for 
consumption of food commodities in 2014, this average remains lower than at 
the global level, animal and fish products, and vary the contribution of Arab 
countries in the value of the Arab food gap, according to counter population and 
levels of entry, Patterns of consumer habits prevailing there, the next volume of 
natural and agricultural resources available and efficiently used. And that five 
Arab countries (Saudi Arabia, Egypt, United Arab Emirates, Algeria, Kuwait) 
contributes about 67.9% of the total value of the total Arab food gap. Egypt and 
ranks second in contributing to this gap ratio, and The following are the most 
important findings and recommendations of the economics of animal and fish 
products in Egypt during the period from 2004- 2013: 

• Red meat: it shows the increasing size of the gap of red meat during the 
period from 2004- 2013 at a rate of 6.3% in order to increase consumption at 
a rate faster than the increase in production resulting in increased imports as 
well. 

• White meat and eggs: There are problems correspond to the breeder in the 
poultry industry, though it could not confront and overcome to lead to big 
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losses and problems are endless where success depends in poultry 
production continuity achieve levels carefully selected for quality. 

• Fish: fish production and the development of one of the main pillars to meet 
the food gap and reduce the increase in imports, and despite the breadth of 
water bodies in Egypt, but the production capacity does not fit with these 
massive bodies of water. 

• Milk and dairy products: The average per capita milk and dairy products in 
Egypt decline from year to year, and the development of the dairy sector rate 
is not commensurate with the increasing demand, which leads to a 
continuous dilation in the gap between production and consumption, due to 
the small holdings produced may have a negative impact on animal feed. 
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