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Abstract: This study was conducted to investigate the biology of Common Pandora in Tell-

matha coast. Species of (Pagellus erythrinus L., 1758) were caught in Tellmatha using long-

line during the period from April 2017 to August 2017. A total of 80 mature female speci-

mens were examined for fecundity and gonadosomatic index study. The fecundity of the fish 

ranged from 1177.7 to 5818.18 eggs with an average value of 3512.09 eggs. The relationship 

between fecundity and gonad weight was most significant (r= 0.9775) than that of fecundity 

with other factors. The relations between fecundity and total length and body weight are line-

ar. The regression equation are i) Log10F=4.6248+2.1379Log10TL, ii) 

Log10F=2.7203+1.4081Log10TW, iii) Log10 F= 0.5063+3.8624 Log10 Gw r = 0.8818. The 

spawning period started in June and continued until October. This data shows that the stock of 

the Common pandora of Tellmatha coast is being exploited in the limit. It would be desirable 

to take measures to protect the spawning stock and recruits, for example by introducing a 

closed season or various changes in fishing patterns. 

Keywords: Common pandora (Pagellus erythrinus), Gonads, Fecundity and Gonadosomatic 

index. 

INTRODUCTION 

The common pandora, Pagellus erythrinus 

(Linnaeus, 1758), which belongs to the fami-

ly Sparidae, is a valuable species for aqua-

culture and fisheries. The species has a rela-

tively wide distribution, inhabiting the Black 

and Mediterranean seas and from Norway to 

Angola (Bauchot and Hureau, 1986). The 

depth range of the common pandora varies 

generally between 20-100 m and 320 m down 

in various habitats (Bouchot, 1987; Ozaydın, 

1997; (Tosunoğlu, Akyol, Metin, Tokaç, & 

Ünsal, 1997), Stergiou and (Hoşsucu & 

Çakır, 2003; Stergiou & Moutopoulos, 2001) 

have all conducted studies on population 

characteristics of the species inhabiting the 

Aegean Sea. Depending on size, common 

pandora is widely distributed from shallow 

coastal waters to 300 m depth. (Livadas, 

1989; Mytilinéou, 1989; Orsi Relini & 

Romeo, 1985; J. Pajuelo & Lorenzo, 1998; 

Papaconstantinou, Mytilineou, & Panos, 

1988; Somarakis & Machias, 2002; 

Vassilopoulou, Mytilineou, & 

Papaconstantinou, 1986);Spedicato et al, 

2002). Furthermore, (Relini and Romeo 

1985) have researched the biological charac-

teristics of the species from different seas. 

(Valdés et al., 2004) reported that the com-

mon pandora is a suitable species for aqua-

culture in the Mediterranean and that the cor-

rect determination of the species spawning 

period is also very important.  

The common pandora is of commercial im-

portance and has been captured by gill or 

trammel nets, longline, and trawl in İzmir 

Bay. This Sparidae is well known and appre-

ciated also in the Japanese markets which 

have been importing large quantities of 

https://doi.org/10.54172/mjsc.v33i4.311
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.311&amp;domain=pdf&amp;date_stamp=2008-08-14
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Mediterranean pandora for many years (To-

miyama, 1974). The result is that this Spari-

dae is currently severely overfished in sever-

al Mediterranean countries (Ghorbel, 1996; J. 

M. G. Pajuelo, Nespereira, & Mata, 1996).  

Signs of overexploitation of the species 

standing stock have been reported in diverse 

Mediterranean geographical sub-areas 

(GSAs) (Abella, Colloca, Sartor, & Mannini, 

2010; Gurbet, Akyol, & Yalcin, 2012; 

Jarboui, Ghorbel, & Bouain, 1998; Mehanna, 

2011; Vassilopoulou et al., 1986). The cur-

rent conservation legislation on fisheries sets 

the minimum size limit for this species at 150 

mm TL (EU Regulation 1967/2006). Also in 

Algerian waters, this length is the same 

(J.O.R.A.D.P, 2004; (Valdés et al., 2004), 

and they reported that the common pandora is 

a suitable species for aquaculture in the Med-

iterranean and that the correct determination 

of the species spawning period is also very 

important.  

Spawning period, sex-ratio, GSI, length at 

first maturity and length-weight relationship 

were studied in different regions such as Ae-

gean sea (Hoşsucu & Çakır, 2003; Metİn, 

İlkyaz, Soykan, & Kinacigil, 2011). The main 

objective of this study was to determine 

spawning period, fecundity, and gonadoso-

matic index of the Common Pandora in Tell-

matha Libyan Sea. The findings were com-

pared with previous studies and discussed 

from the perspective of a sustainable fisheries 

policy. 

To date, there is no information published on 

the biology of this Sparid in Tellmatha coast. 

Nevertheless, a number of studies were con-

ducted, for instance (Motaref, 2014) in Ain 

El-Ghazala Gulf of eastern Libya.  

MATERIALS AND METHODS 

A total of 80 common pandora samples were 

collected by  bottom trawl (mesh:40mm) 

from Tellmatha Coast (32°4253.86ʹN; 

20°56ʹ47.01E) (Figure 1), between depths of 

30 and 100 m by R/V Egesüf (26.8 m length, 

463 HP engine and 110 gross weight) from 

April  2017 to August  2017. A commercial 

bottom trawl was used for sampling. The 

cod-end used featured a knotless diamond 

shape and was made of polyamide (PA) ma-

terial with 22 mm stretched mesh size net-

ting. Fish samples were brought to the la-

boratory and total length (L) was measured to 

the nearest millimeter in the natural body po-

sition. Total weight (W) and gonad weight 

(Wg) was measured to the nearest 0.01 g, and 

sex was recorded. 

The spawning period was established with 

monthly variations of the gonadosomatic in-

dex (GSI) from the equation GSI = [Wg / (W 

– Wg)] × 100, where Wg is the gonad weight 

(g), and W is the total weight (g) of fish 

(Ricker, 1975). 

 
Figure (1). Sampling area. 

 

Statistical analysis: The relationship be-

tween each paired parameters was calculated 

by using regression  

RESULTS AND DISCUSSION 

Fifty gravid females were collected randomly 

for the study of fecundity of P. erythrinus. 

Data showed that a fish with a mean total 

length of 22.4 cm and a mean total weight of 
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135.40 g produces 3512.09 eggs in an aver-

age (table1).  

Table: (1).Mean fecundity counts of various length 

ranges of P. erythrinus 

 

Class 

interval 

Total 

length 

(cm) 

Body 

weight 

(g) 

Gonad 

weight (g) 

Fecundity 

16.0- 

18.0 18 72.245 0. 63 1177.7 

18.0-

20.0 19.6 90.72 2.19 2997.44 

20.0-

22.0 21 122.65 3.03 3420.63 

22.0-

24.0 23.4 138.79 3.75 3635.32 

24.0-

26.0 24.8 168.64 4.68 4023.25 

26.0-

28.0 27.5 219.34 6.51 5818.18 

Average 22.4 135.40 3.495 3512.09 

The highest fecundity  5818.18 was observed 

in a fish having a total length of  27.5 with a 

total body weight of 219.34 g, and the mini-

mum fecundity 1177.7eggs was found in a 

fish with a total length of 18 cm and a total 

body weight of 72.24 g. This study revealed 

that older fish were more fecund than young-

er fish. 

The correlation coefficient, regression equa-

tion, and the significance of fecundity corre-

lation with total length, body weight and ova-

ry weight of P. erythrinus are given in Table 

2. 
Table: (2). Correlation coefficient, values of regres-

sion coefficient, values of intercept of correlation with 

total length, body weight, and gonad weight. 

Relationships 
Correlation 

coefficient 

Value of 

regression(b) 
Values of 

intercept(a) 

Fecundity(F) and  

Total length(TL) 
0.8909 24487 90587 

Fecundity(F)and  

Total weight(TW) 
0.9126 13676 3550.2 

Fecundity(F)and 

gonad weight(GW) 
0.9775 2301.2 3845.1 

Correlation coefficient reveals that the varia-

tion of fecundity with ovary weight is highly 

correlated (r=0.9549) than that of total length 

(r= 0.7906) and body weight(r=0.9126). Sim-

ilar finding was also observed for liza parsia 

by (Rheman, Islam, Shah, Mondal, & Alam, 

2002) P. erythrinus by  Ben Smida and Hdhri  

(2014).   

 
 
Figure(2). The Relationship between Total length and 

Fecundity of P. erythrinus   A). anti-log and  B). log.  

The fecundity in relation to different pa-

rameter Fecundity (F) and total length 

(TL) relationship:  (Fig. 2 a, b) Shows the 

total length and fecundity relationship in anti-

log and log forms respectively. The study re-

vealed the following equations: 

F= 90578-24487  TL        r=0.8909 

Log10 F= 4.62818+2.1379 Log10 TL   r = 

0.7917 

Or, F=0.2659 TL 
3.0303
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Where,    F= Fecundity, TL= Total Length. 

Fecundity and total body weight relation-

ship: The relationship between the fecundity 

and body weight of P. erythrinus are of linear 

type (Fig.3 a, b). The relationship of fecundi-

ty against body weight produced a regression, 

which can be stated as follows:  

F= 3550.2-13676TL        r=0.9126 

Log10 F= 2.7203+1.481 Log10 Tw r = 0.8176 

Or, F=9.3567 Tw  
1.2037  

      

Where,    F= Fecundity, TW= Total weight. 

 

Figure (3). Relationship between Body weight and 

Fecundity of P. erythrinus a). Anti-log and B) log 

Fecundity and gonad weight relationship: 
The scatter diagram of fecundity and ovary 

weight suggested a linear relationship be-

tween the variables (Fig. 4A) It could be seen 

from Fig. 4B that a straight line through the 

origin would fit the point well showing the 

direct proportion between the number of eggs 

and gonad weight of the fish. Similar find-

ings were also observed by earlier studies 

(Rheman et al., 2002) on Liza parsia.  

F= 1723.3 -1728 GW        r=0.9775 

Log10 F= 0.5063+3.8624 Log10 Gw  r = 

0.8958 

Or, F=1634 Gw  
0.6455

  

 
 
Figure (4). Relationship between Gonad weight and 

fecundity of P.erythrinus , A). anti-Log and B).Log.  

 

Gonadosomatic index: Gonadosomatic in-

dex indicates gonadal development and ma-

turity of fish. It increases with the maturation 

of fish and declines abruptly thereafter 

(parameswarn et al., 1974). The gonadoso-

matic index varied between 2.26 to 3.89, it 

also produced two highest peaks in July 

(2.38) and the lowest was in April (1.07). 

(Fig .5), (Table 3). 
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Table (3). Month-wise gonadosomatic index of P. erythrinus. females 

Month Total length Total weight Gonad weight Mean *GSI 

April 14.5-23.5 34.51- 195.2 
0.4– 2.86 

1.49 

0.591– 4.230 

1.07 

May 19- 27.5 81.08- 219.34 
0.6 – 4.5 

2.5 

0.925– 3.211 

1.98 

June 18.5- 26.0 85.24- 242.59 
0.9 – 6.8 

2.75 

1.23– 3.258 

2.25 

July 24.3- 29.1 115.36- 323.69 
1.3 – 6.8 

2.95 

2.263– 3.894 

2.38 

August 18.2- 28.2 78.66-388.9 
0.6 – 2.20 

1.21 

0.36– 2.20 

1.39 
          *GSI =Gonadosomatic Index 

 
Figure (5). Monthly fluctuation in the gonadosomatic 

index of the berried P. erythrinus. 

 

Therefore, the fish spawn for several months 

with two spawning peaks. Similar findings 

were also observed by (Mahdi, Talet, & 

Boutiba, 2018)  in western Algeria. The evo-

lution of mean GSI for males and females 

shows similar patterns. The monthly values 

of GSI ranged between 0.13 and 3.80 in fe-

males and from 0.11 and 2.38 in males. From 

May to July the mean values reached the 

highest values, a second peak was observed 

in October. Those values were low from No-

vember to April. In different areas of Medi-

terranean Sea such as: Bay of Monastir 

(Valdés et al., 2004); (Ben Smida., 2014); 

(Mahdi et al., 2018), Gulf of Tunis (Zarrad, 

Cherif, Gharbi, Jarboui, & Missaoui, 2010), 

Gulf of Gabès (Ghorbel, 1996), Southern 

Portugal (Coelho et al.,  2010), and Canary 

Islands (J. Pajuelo & Lorenzo, 1998), the 

Common pandora have the same behavior 

and generally spawns in spring/summer, a 

second spawning period in autumn has also 

been reported by some authors (Dieuzeide et 

al. 1955; Ghorbel & Ktari 1982; 

(Vassilopoulou & Papaconstantinou, 1990). 

In the relationship between the fecundity and 

gondosomatic index (GSI) (fig.6), the GSI 

values increase with the maturation and fe-

cundity of fish. 

The GSI values of females were usually 

higher than those of males. The highest val-

ues occurred in August for females and in 

September for males, and spawning periods 

are noted. The peaks in April, August, and 

October show that the spawning period of 

this species is long (April-October) Ünsal, 

1984; Özaydın, 1997 (Hoşsucu & Çakır, 

2003; Mahdi et al., 2018). Spawning occurs 

between May-September according to many 

studies (Larrañeta 1964; Girardin and Qui-

gnard, 1985;(Livadas, 1989; J. Pajuelo & 

Lorenzo, 1998; Papaconstantinou et al., 

1988). This information might be helpful for 

the proper management of P. erythrinus. 

 
Figure (6). Relationship between Gonadosomatic in-

dex and fecundity of P.erythrinus  
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CONCLUSION 

At the light of this first data about the repro-

ductive cycle of P.erythrinus in Tellmatha 

cost in eastern Libya, we conclude that there 

is a significant difference between males and 

females P.erythrinus with a predominance of 

females. The spawning period extends from 

May to July with a second peak in October.  
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Abstract: In Libya, municipal and agricultural wastes are increasing each year leading to dis-

posal problems. The use of municipal and agricultural wastes, particularly the natural poly-

mers as compost are well known and the making of new products is receiving greater atten-

tion by researchers. The aim of this work was to study the thermal properties of biodegradable 

films which prepared from the reaction of PVA with lignin at a mass ratio of 1:2, 2:2, 3:2, and 

4:2 respectively. Prepared biodegradable films used in this study have been thermally charac-

terized by thermogravimetry (TGA) and differential scanning calorimetry (DSC) techniques. 

The results showed that the polymer blends were moderately thermally stable and the pre-

pared PVA-lignin blended film may be potentially suitable as an eco-friendly packing materi-

al. 

Keywords: Thermal; Properties; lignin; polyvinyl alcohol 

INTRODUCTION 

The use of biologically derived polymers (bi-

opolymers) is emerging as an important com-

ponent of economic development. By trans-

forming forest and agricultural feedstocks, 

new renewable, biodegradable, and biocom-

patible materials (biomaterials) are being 

produced. Emerging applications for biopol-

ymers range from packaging to industrial 

chemicals to medical implant devices and 

drug delivery to computer storage media. In 

addition to producing green materials with 

unique physical and functional properties, the 

processes used to create bio-based materials 

lead to new manufacturing opportunities that 

minimize energy consumption and waste 

generation (Mohanty, Misra, & Drzal, 2005). 

Owing to its biodegradability, renewability, 

abundance, and low cost, lignin is considered 

to be a good candidate as a functional filler 

and reinforcement for a variety of polymers. 

Several studies have shown that the use of 

lignin or lignin derivatives can improve the 

mechanical and thermal properties of the pol-

ymeric materials (Kubo & Kadla, 2003; Xu, 

Ren, Wang, Sun, & Fang, 2013). Polyvinyl 

alcohol (PVA) is a nontoxic, highly polar, 

water-soluble, and biodegradable polymer 

which has been used in blends and compo-

sites with various polymers (Li, Lin, Zhuo, & 

Luo, 2013). PVA is widely used for packag-

ing purposes, as an emulsifier, and as a sizing 

and coating in textile and paper industries 

(Chiellini, Corti, D'Antone, & Solaro, 2003).  

A study conducted by  (Tian et al., 2017) 

showed that the lignin nanoparticles were 

able to interact with the PVA macromolecu-

lar chains through hydrogen bonding and rad-

ical-scavenging reactions and also provide 

good interfacial adhesion between lignin and 

poly (vinyl alcohol). The use of lignin with 

PVA has been reported to form miscible 

blends and provide good thermal and me-

chanical performance, which has been at-

tributed to the formation of strong intermo-

lecular hydrogen bonds between the hydroxyl 

https://doi.org/10.54172/mjsc.v33i4.310
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.310&amp;domain=pdf&amp;date_stamp=2008-08-14


Al-Mukhtar Journal of Sciences 33 (4): 372-382, 2018 

 

© 3208 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

ISSN:  online 2617-2186           print 2617-2178 

274 

groups of PVA and lignin (Korbag & 

Mohamed Saleh, 2016; Tian et al., 2017). 

The objective of this study was to investigate 

the thermal properties of a lignin/PVA blend 

system using thermogravimetric analysis 

(TGA) and differential scanning calorimetry 

(DSC).  

MATERIALS AND METHODS 

The materials used in this paper are polyvinyl 

alcohol with molecular weight Mw = 205,000 

purchased from Sigma-Aldrich, Germany, 

lignin, acetic acid, and distilled water.  

Preparation of Films  : Polyvinyl alcohol 

films were prepared using a casting method 

of aqueous polymer solutions. In order to im-

prove the solubility of lignin, drops of acetic 

acid were added each half an hour and the 

solution was kept at pH 4 during the stirring 

and heating of the mixture at 80 °C for two 

hours. After that, various amounts of the 

PVA-lignin blends 1:2, 2:2, 3:2 and 4:2 were 

added respectively. The mechanical mixing 

was performed in a temperature range of 60–

70 °C for 6 h. Finally, the mixture was 

poured into Petri dishes to make films. All 

films were kept for 1 h at 25 °C temperature 

and then oven dried at about 50 °C for 24 h. 

After drying, the films were peeled from the 

Petri dishes and stored in desiccators at room 

temperature. 

TGA Analysis: The thermal degradation be-

haviors of polymer films and sample powders 

were studied using a Thermal Analyzer, 

Manufacturer and model: Mettler Toledo 

TGA/SDTA 851, fitted with Fourier Trans-

form Infrared (Mettler Toledo). The samples 

of approximately 10 mg were placed into 

platinum pans and then heated from 50 to 900 

°C at the heating flow rate of 10 °C. min
-1

in 

nitrogen gas at the flow rate of 30 ml min
-1

. 

DSC Analysis: The compositional analysis 

and thermal stabilities of all polymer films 

and sample powders were studied and per-

formed on a Perkin-Elmer Pyris-1 Differen-

tial Scanning Calorimetry (DSC). The sam-

ples of approximately5 mg were placed in 

aluminum pans and then heated from -50 to 

150 °C at the heating flow rate of 10°C. min
-1

 

in nitrogen gas at the flow rate of 20ml min
-1

. 

RESULTS AND DISCUSSION 

TGA was used to investigate the thermal sta-

bility and degradation of pure PVA, lignin 

and PVA-lignin films. This analysis com-

prised various stages of moisture removal and 

weight loss as a result of heating. The PVA 

(black color curve in Fig.1) showed 8.60 % 

weight loss attributed to water removal in the 

first stage of heating which started at about 

30 °C followed by thermal stability in the se-

cond stage. The most significant loss of about 

47 % weight exhibits the decomposition of 

the side chain of PVA beginning at 209°C. In 

the third stage, the weight loss of 29 % 

showed the decomposition of the main chain 

of PVA which was detected at 392 °C.   

The last stage started at 498 °C, and the 

weight loss was 12 % which was attributed to 

the release of carbon dioxide. It can be clear-

ly seen that the major weight losses were ob-

served at about 76 wt % in the range of 200-

450 ºC which corresponded to the structural 

decomposition of PVA. This result was in 

agreement with (Othman, Azahari, & Ismail, 

2011; Su et al., 2013). The initial thermal de-

composition behavior of lignin (brown color) 

started at 29°C with 13% weight loss due to 

water removal. The second stage of the de-

composition appeared at 139 °C and showed 

a weight loss of 12 % due to the elimination 

of residue water. The third decomposition 

stage began at 295 °C with a weight loss of 

about 26 % which was attributed to volatile 

carbon dioxide. The last decomposition stage 

was started at 644 °C with 14 % weight loss 

due to volatization of large amounts of car-

bon monoxide, and carbon dioxide generated 

by the breaking of the side chains.  
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This is in good agreement with results report-

ed by (Hussin, Rahim, Ibrahim, & Brosse, 

2013; Tejado, Pena, Labidi, Echeverria, & 

Mondragon, 2007). 

 
  
Figure: (1). TG-FTIR Thermogram of Pure Poly (vi-

nyl alcohol), Lignin, and PVA-Lignin Films 

Thermal decomposition behavior of four rati-

os 1:2, 2:2, 3:2 and 4:2 PVA-lignin blended 

films are shown in Fig. 1. The initial thermal 

decomposition behavior of 1:2 PVA-lignin 

film (dark blue color) started at 30 °C with 20 

% weight loss due to water removal in the 

film. The second stage of decomposition ap-

peared at 230 °C and showed a weight loss of 

6 % due to the elimination of residual water. 

Third, fourth, and fifth decomposition stages 

showed an almost similar weight loss of 6 %, 

5 %, and 7 % respectively, this is due to the 

decomposition of the main chains in the 

blended film. These stages were noticed at a 

range from 333.59 °C to 571.07 °C.  

The last decomposition stage started at 785 

°C with 23 % weight loss due to volatiliza-

tion of large amounts of carbon monoxide 

and carbon dioxide generated by the breaking 

of the side chains in PVA-lignin film. This 

film has six stages which may be due to the 

amount of lignin added to the blended film is 

larger than the amount of polyvinyl alcohol. 

TGA results showed that a PVA-lignin com-

posite suppresses the thermal stability of 

PVA and there was intermolecular interaction 

between PVA and lignin as shown in Fig. 1. 

It is noted that, introducing lignin to the sys-

tem decreases the thermal stability of PVA 

(Othman et al., 2011). 

The initial thermal decomposition behavior 

of 2:2 PVA-lignin film (light blue color) 

started at 30 °C with 6 % weight loss due to 

water removal from the film. The second 

stage of decomposition appeared at 145 °C 

and showed the highest weight loss of 47 % 

exhibiting the decomposition of the main 

chains in PVA-lignin film. The third decom-

position stage started at about 384 °C and 

showed a 10 % weight loss due to the de-

composition of the side chain in the blended 

film. The fourth decomposition stage started 

at about 419 °C with 14 % weight loss due to 

volatilize gaseous generated the breaking of 

the side chains in PVA-lignin film. The final 

decomposition stage started at about 478 °C 

with 17 % weight loss due to volatilization of 

large amounts of carbon monoxide and car-

bon dioxide, which was generated by the 

breaking of the side chains in PVA-lignin 

film. This film has five stages, which may be 

due to the equal ratio of the blended film. 

The result in Fig. 1 showed that the thermal 

stability of the blends are slightly decreased 

due to the amount of lignin added to the 

amount of polyvinyl alcohol in the blended 

film, and also lignin was poorly dispersed in 

the PVA matrix. Therefore, the thermal sta-

bility of the blends was moderately thermally 

stable (Othman et al., 2011).  

When the amount of polyvinyl alcohol is in-

creased, the initial thermal decomposition 

behavior of 3:2 PVA-lignin films (violet col-

or) started at 30 °C with 9 % weight loss due 

to water removal from the film. The second 

stage of decomposition observed at 196 °C 

and showed the highest weight loss of 51 % 

which exhibits the decomposition of the main 

chains in PVA-lignin film. The third decom-
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position stage started at about 389 °C and 

showed a 30 % weight loss due to the de-

composition of the side chain in the blended 

film. Fourth and last decomposition stage 

started at about 495 °C with 14 % weight loss 

due to volatilization of carbon monoxide and 

carbon dioxide which was generated by the 

breaking of the side chains in PVA-lignin 

film. This film has four stages which may be 

due to the high ratio of polyvinyl higher than 

the ratio of lignin in the blended film. It can 

be clearly noted that the major weight loss 

was observed at about 80 wt % in the range 

of 200-550ºC corresponding to the structural 

decomposition of PVA - lignin.  

The thermal stability of the reaction film has 

decreased due to the amount of polyvinyl al-

cohol added which was higher than the 

amount of lignin so the thermal stability of 

the film was lower than the stability of the 

PVA film. While when the amount of polyvi-

nyl alcohol is increased, the initial thermal 

decomposition behavior of 4:2 PVA-lignin 

films (green color) started at 30 °C with 8 % 

weight loss due to water removal from the 

film. The second stage of decomposition was 

observed at 193 °C and showed the highest 

weight loss of 52 % which exhibits the de-

composition of the main chains in PVA-

lignin film. The third decomposition stage 

started at about 392 °C and showed a 29 % 

weight loss due to the decomposition of the 

side chain in the blended film. Fourth and last 

decomposition stage started at about 499 °C 

with a 13 % weight loss due to volatilization 

of carbon monoxide and carbon dioxide gen-

erated by the breaking of the side chains in 

PVA-lignin film. It can be clearly noted that 

the major weight loss was observed at about 

80 wt % in the range of 200-550 ºC which 

corresponded to the structural decomposition 

of PVA-lignin. The four blended films 

showed similar thermal decomposition be-

havior where all films showed a small mass 

loss in first decomposition stage and then 

more significant weight loss observed in se-

cond decomposition stage due to the decom-

position of the main chains in PVA-lignin 

film. TGA results showed that the thermal 

stability of the composite films was slightly 

improved when lignin was incorporated with 

PVA. These results were in agreement with a 

study reported by (Tian et al., 2017). The re-

sult showed that all blends are moderately 

thermally stable.  

In Fig .(2) the PVA-lignin blended films and 

PVA film exhibited a fast weight loss in the 

vicinity of 285 °C and 350 °C respectively. 

The peak at around 285 °C of 2:2 blended 

films was short and broad. However, the oth-

er peaks around 350 °C of films had a similar 

behavior and they were long and sharp. The 

obtained results were in agreement with other 

works reported by (Su et al., 2013; Xu et al., 

2013). 

 

  
Figure (2). DTG Thermogram of Pure Poly (vinyl 

alcohol), lignin, and PVA-Lignin Films. 

 

DSC is the technique used to determine the 

quantity of heat either absorbed or released 

when substances undergo physical or chemi-

cal changes. PVA is one of the partially crys-

talline polymers exhibiting both the glass 

transition temperature, Tg (characteristic of 

amorphous phase) and melting isotherm, Tm 

(characteristic of crystalline phase).  

In Fig. (3), curve (a) shows the change of the 

thermal transition of pure PVA.  The DSC 

curve of the Pure (PVA) showed one Tg ap-
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peared at 52 °C while the sharp peak of crys-

tal temperature observed at 191 °C and ∆H of 

crystallization was 45 J/g while the DSC 

curve of lignin showed one Tg which ap-

peared at 65 °C. 

DSC curves of the four films showed nearly 

similar behavior. When the film ratio con-

tains 1:2 PVA-lignin, the crystallization tem-

perature decreased which observed at 186 °C, 

giving a small peak due to the blending of 

polyvinyl alcohol with lignin. The ∆H of 

crystallization is reduced to 21 J/g. While 

when the film ratio contains 2:2 PVA-lignin, 

the crystallization temperature decreased and 

observed at 188 °C given a broad peak due to 

the blending of polyvinyl alcohol with lignin. 

The ∆H of crystallization is reduced to 

19.128 J/g.   

 

 

Figure (3). DSC thermogram of pure poly (vinyl al-

cohol), lignin, and PVA-Lignin films. 

 

When the blend ratio contains 3:2 PVA-

lignin, the crystallization temperature de-

creased and observed at 188 °C given a broad 

peak due to the blending of polyvinyl alcohol 

with lignin and the amount of polyvinyl alco-

hol is larger than the amount of lignin in the 

blended film. The ∆H of crystallization is re-

duced to 14 J/g. While when the film ratio 

contains 4:2 PVA-lignin, the crystallization 

temperature decreased and observed at 177 

°C given a broad peak due to the blending of 

polyvinyl alcohol with lignin, and the amount 

of polyvinyl alcohol is larger than the amount 

of lignin in the blended film.  

The ∆H of crystallization reduced to 10.19 

J/g. It can be concluded that the higher the 

crystallization temperature (Tc) value, the 

more stable the molecules are, and that can 

be clearly seen in Fig. (3). PVA has more 

stable molecules than PVA-Lignin blended 

film. Fig. 3 showed that the crystallinity of 

PVA-lignin composites decreased slightly 

over the pure PVA due to the incorporation 

of the amorphous lignin. Disrupted hydrogen 

bonding network and new hydrogen bonds 

were formed between lignin and PVA matrix, 

leading to less crystalline regions formed in 

the composite films. Therefore, the blending 

with lignin reduced the crystallinity of the 

PVA fraction.  

It is well known that in homogenized blends, 

the melting temperature shifts to the lower 

side. Melting enthalpy (ΔHm) and crystalli-

zation enthalpy (ΔHc) also showed a decreas-

ing value with the incorporation of lignin, 

this indicates that there is an interaction be-

tween PVA and Lignin which has interrupted 

the crystallization of PVA. These behaviors 

showed the cumulative effects of PVA upon 

hydrolysis and also the reorganization in the 

degradation process. This finding has been 

supported by the results of other researchers 

(Jiang, Qiao, & Sun, 2006; Orts et al., 2007; 

Othman et al., 2011; Sarti & Scandola, 1995; 

Thakore, Desai, Sarawade, & Devi, 2001). 

CONCLUSION 

In this paper, the thermal behavior of 

PVA/lignin blends was studied. It appears 

that lignin is able to form hydrogen bonds 

with a semicrystalline and crystalline poly-

mer, even though the blend system is slightly 

miscible. However, the blending with lignin 

reduced the crystallinity of the PVA fraction. 

TG and DSC analyses of polyvinyl alcohol 
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and lignin blends suggest that the blends 

were moderately thermally stable and also 

suggest intermolecular interactions between 

polyvinyl alcohol and lignin chains are fa-

vored. As a result, PVA/lignin blends may be 

useful for membrane and packaging applica-

tions. 
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  ية لمزيج البولي فينيل الكحول والمجنينالخواص الحرار 

 محمودمستورة ابريك و  محمد صالح ، سالمةإغريبيلحنان ، *عيسى قرباج

 ، جامعة بنغازي، الكفرة، ليبياوالعموم  قسم الكيمياء، كمية الآداب

 8102ديسمبر  9/ تاريخ القبول:  8102أبريل  82تاريخ الاستلام:  
Doi:https://doi.org/10.54172/mjsc.v33i4.310  

 

تييزداد النفايييات البمدييية والزراعييية كييل عييام ممييا يييلدي دلييى لميين م.يياكل عنييد الييتلم  من ييا  دن اسييتلدام  ليبيييا،فيي   المستتتخمص 
ولاصة البيوليمرات الببيعيية كسيماد معيرود جييدام، وعمميية تصينيت منتجيات جدييدة تاميى با تميام أكبير  والزراعية،النفايات البمدية 

ميين جانييب البيياالين  ال ييدد ميين  ييدا العمييل  ييو دراسيية اللييوا  الارارييية للح.ييية القابميية لمتامييل الايييوي والتيي  تييم تا ييير ا ميين 
عميييى التيييوال   الفيييلام القابمييية لمتاميييل البيوليييوج   ::8و ،8:2 ،8:8 ،8:0تفاعيييل البيييول  فينييييل الكايييول ميييت المجنيييين بمعيييدل كتمييية 

(  النتياج  بينيت أن الميزي  المكيون مين البيول  DSC( و TGAالمستلدمة في   يدا الدراسية تيم توصييف ا ارارييا باسيتلدام تقنييات  
 صديقة لمبيجة كمواد تعبجة  فينيل الكاول والمجنين متوسب الاستقرار اراريا وقد يكون مناسبا للاستلدام

  بول  فينيل الكاول لجنين؛ لوا ؛اراري؛  :المفتاحيةالكممات 
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Abstract: The present study was carried out to investigate the biodiversity, abundance and 

seasonal fluctuation of ground beetles on Massa region from June 2015 to October 2016. The 

beetles were collected using 20 pitfall traps which were operated on a weekly basis, a total of 

2867 specimen representing two families Carabidiae and Tenbrionidae and 10 genera (Blaps 

polychresta, Zophosis punctata, Pimelia interpunctata, Blaps nitens, Adesmia dilatata, 

Scaurus vicinus, Tentyria cyrenaica, Laemostenus complanatus, Ditomus cilpeatun and Akis 

costitubera were recorded. Overall diversity was 81% and 83% Simpson's scale and Shan-

non's scale respectively. The highest index; 0.116841 (Simpson's index) and   0.36693 (Shan-

non's index) was found in species Z.  punctata. Results showed the influence of temperature 

on A. costitubera,  B.  polychresta and  D. cilpeatun with the A. costitubera  being a better 

predictor,  addition to constant of  A. costitubera  Beta =0.818 ; constant of A. costitubera and  

B.  polychresta Beta = 0.625 and 0.53 and  constant of A. costitubera , B. polychresta and D.

cilpeatun  Beta = 0.629 , 0.335 and 0.191. The results concluded the importance of using eco-

logical indexes in studying the abundance and seasonality of ground beetles fluctuated during 

different seasons. 

Keywords: Ground beetle, Biodiversity, Abundance, seasonal fluctuation. 

INTRODUCTION 

Beetles are endopterygotes; they undergo 

complete metamorphosis, a biological pro-

cess by which an animal physically develops 

after a birth or hatching, undergoing a series 

of conspicuous and relatively abrupt changes 

in its body structure. Males may fight for fe-

males in various ways, and such species tend 

to display marked sexual dimorphism. Bee-

tles play an important role in ecosystems. 

Prominent epigeal examples are the Tenebri-

onidae that play an important role as primary 

Decomposers (J. R. Henschel, Grohmann, 

Siteketa, & Linsenmair, 2010). Different bee-

tles are beneficial for us, Carrion beetles feed 

on dead and decaying material and help in 

decomposition cycle. Scientific literature on 

beetles of Pakistan already reported by (Rafi 

et al., 2010) on tiger beetle,(Sultan et al., 

2008) on tortoise beetle, (Darilmaz & 

Ahmed, 2009) on (Coleoptera: Dytiscidae). 

Soil beetles may play important roles in the 

ecosystem through their activities as preda-

tors, herbivores, and scavengers (Brussaard, 

1997). 

 Herbivorous beetles may cause crop damage 

and yield loss while, in contrast, predatory 

beetles can perform as biological control 

agents against the crop pests (Kalshoven, 

1981). Scavenger beetles comminute and de-

compose soil organic matters. In agro-

ecosystems, beetles are often exposed to soil 

tillage, chemical pesticide, inorganic fertiliz-

https://doi.org/10.54172/mjsc.v33i4.296
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.296&amp;domain=pdf&amp;date_stamp=2008-08-14
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er applications, and monoculture planting 

system. Tillage could damage beetle micro 

niches and foraging sites while insecticide 

could toxify them. Meanwhile, monoculture 

system could in one hand limit food access 

for a number of species but on the other hand 

allow excessive exploitation for only few 

other species of herbivorous beetles. In Lib-

ya, there is not much detailed information 

about Coleoptera in El-Jabal Alakhdar and 

their diversity and abundance. Thus, the ob-

jectives of this study were to investigate bee-

tles population diversity in Massa region, 

recognition of seasonal fluctuation, and de-

scribe the abundance of species and its rela-

tionship in the community by using diversity 

indices. 
  

MATERIALS AND METHODS 

Study site 

The site of study is an area of 10 hectares lo-

cated very close to Massa region, which is lo-

cated in the west of Al-Bayda city (Libya) be-

tween latitude 32°45' north and longitudes 21° 

37' east, and at an altitude of 495 meters above 

sea level. The area is characterized with  forest  

trees such as, Cupressus sempervirens L., 

Ceratonia siliqua L., Pistacia lentiscus L., 

Phillyrea latifolia L., Arbutus pavarii, Olea 

europaea (hoffimg&link), Rhamnus lycioides 

L. Jahandez, Erica multiflora L., Globularia 

alypum linn., Cistus parviflorus Lam. And Cal-

icotome villosa (Poir.) link. 

Sampling  

The studies were performed between June 2015 

and October 2016. In 2015, the collection of 

beetles started from June until October, and in 

2016 started from April and until October, 

where there is an activity of beetles. About 20 

pitfall traps were used in the site separated by 

10 m distance, and checked once a week.  Each 

trap was a glass cup of 8 cm in diameter and 

15cm in depth with a small amount of soil in 

the bottom filled with bait to attract the insects. 

The collected specimen killed by using Ethel 

acetate. Collected specimens were identified by 

labels and according to field data, and separat-

ed to different taxa to count the number of each 

species caught.  

Biodiversity index 

Shannon and Simpson biodiversity indices 

were used to assess the habitat preference of 

the ground beetles. α-diversity ( The diversity 

of species within a community or habitat ). 

Simpson’s index: D=Σ pi², Shannon's indices 

of diversity and evenness: H'= -Σ (Pi In Pi), 

Equitability or evenness: H'/ In S. where, D= 

diversity measure, S= number of species, pi= 

proportion of individuals belonging to species.  

Statistical analysis 

One way ANOVA was used to analyze data to 

determine differences in beetle abundance 

(P<0.005). If ANOVA results showed signifi-

cant differences, mean numbers were separated 

by Tukey’s Protected Least Significant Differ-

ences (LSD, P < 0.05).  t-Test was used to 

compare between the mean numbers of abun-

dance of species among the years 2015 and 

2016. Analysis was run on a SPSS Statistical 

package programme (SPSS Version 17). 

RESULTS 

A total of 2867 specimens of beetles repre-

senting two families were captured by pitfall 

traps in Massa region and identified during the 

two sampling years 2015-2016. Tenebrionidae 

beetles formed the dominant group in our in-

vestigation, comprising 93.8% of all individu-

als, whereas Carabid beetles and other Cole-

optera formed 6.2% of all individuals (Table 

1).  The beetles collected by pitfall traps were: 

Blaps polychresta (Forskd 1775), Zophosis 

punctuate Brulle 1832, Pimelia interpunctata 

kluy 1830, Blaps nitens Laporte de catelenau 

1884 , Adesmia dilatata (Klug 1830), Scaurus 

vicinus Solire 1838,Tentyria cyrenaica Schus-

ter 1919, Laemostenus complanatus (Dejean 

1828), Ditomus cilpeatun Bonelli 1810 and 

Akis costitubera Marseul 1883. The species 

Zophosis punctate recorded the highest num-

ber of all collection (34%). Followed by the 

species Akis costitubera (18.52), Tentyria 

Cyrenaica (13.32), and Blaps polychresta with 
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(9.034%). 

 
Table (1). Overall abundance of beetle species collect-

ed by pitfall traps in Massa region through the years 

2015 and 2016. 

Species 
No. of  

individuals 
% 

Tenebrionidea 

Blaps polychresta (Forskd 1775) 

Zophosis punctuate Brulle 1832 

Pimelia interpunctata kluy 1830 

Blaps nitens Laporte de catele-

nau 1884 

Adesmia dilatata (Klug 1830) 

Scaurus vicinus Solire 1838 

Tentyria cyrenaica Schuster 

1919 

Akis costitubera Marseul 1883 

 

259 

981 

120 

196 

70 

151 

382 

531 

 

 

:31449 

453293 

532967 

739475 

335527 

633779 

243435 

293632 

:438:2 

Carabidae 

Laemostenus complanatus (De-

jean1828) 

Ditomus cilpeatun Bonelli 1810 

 

149 

29 

 

632:82 

231226 

733197 

 

The Beetles abundance during the year 

2015 

The analysis of Varian's at (P<0.005) of data 

collected during 2015 revealed significant dif-

ferences in their abundance in each month of 

the following species: Zophosis punctuate, 

Pimelia interpunctata,  Blaps nitens,  Adesmia 

dilatata, Akis costitubera and Laemostenus 

complanatus, and their activities recorded 

fluctuation in their numbers from one month 

to another. While the species belonging to 

Blaps polychresta, Scaurus vicinus, Tentyria 

cyrenaica, and Ditomus cilpeatun showed no 

significances in their  abundance between the 

months and all species showed significant dif-

ferences in their numbers through each month. 

 

The Beetles abundance during the year 

2016 

The analysis of Varian's at P<0.005 of data 

collected during 2016 revealed significant dif-

ferences in their abundance between the 

months recorded, the species Zophosis punc-

tuate, Pimelia interpunctata, Blaps niten, 

Adesmia dilatata, Scaurus vicinus, Akis cos-

titubera and Ditomus cilpeatun, and their ac-

tivities recorded fluctuation in their numbers 

from one month to another. While the species 

belonging to  Blaps polychresta, Tentyria cyr-

enaica, Laemostenus complanatus showed no 

significances in their  abundance between the 

months, and the species showed significant 

differences in their numbers in May, June, Ju-

ly, and September and no significant differ-

ences in their abundance through  April and 

October. 

 

T-test analysis to compare the abundance of 

species of Coleoptera during 2015-2016 

The t-test analysis was used to compare be-

tween the mean number of individuals during 

the years 2015 and 2016, and thus had been 

compared to every species over the two years 

period. We found that Blaps polychresta had 

no significant differences in abundance be-

tween the years (P = 0.612), while Zophosis 

punctate showed significant differences in 

abundance (P = 0.006), where the mean col-

lected beetles (34.71) during the 2016 was 

higher than (0.45) in 2015. Pimelia interpunc-

tata showed no significant differences in the 

number of species between the years (P = 

0.595). Blaps nitens showed differences in 

abundance through the years of collection (P = 

0.015), where the mean individual (5.39) dur-

ing the year 2016 was higher than the average 

sample (2.25) in 2015. The results showed no 

significant differences in the abundance of 

species Adesmia dilatata through the two 

years (P < 0.309), Scaurus vicinus recorded 

significant differences in the abundance of 

species between the two years (P = 0.007), 

where the sample mean (5.07) during 2016 

was higher than the average sample (0.45) in 

2015. The species Tentyria cyrenaica showed 

significant differences in the abundance of 

species between the years (P = 0.005), where 

the mean collected sample (12.79) during 

2016 was higher than the average sample 

(1.20) in 2015, Laemostenus complanatu rec-

orded significant differences in the abundance 

of species between the two years (P = 0.022), 

where the sample mean (4.75) during the year 

2015 was higher than the sample mean (1.93) 

during the year 2016. The species Ditomus 
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cilpeatun recorded no significant differences 

in the abundance through the two years (P = 

0.678), also the species Akis costitubera rec-

orded no significant differences in the abun-

dance of species between the two years (P = 

0.125). 

Table (2). T-test analysis to compare the abundance of species of Coleoptera during 2015-2016 

       The mean difference is significant at the 0.05 level. 

 

 

Figure (1). Seasonal abundance of dominant Coleoptera species during the season 2015 

    P<0.05     t-test 
     S.E 

    Mean 
  Std. Dev.    Mean    N    Year        Species 

    0.612     -0.511 
    0.721    3.227    4.90   20    2015 

Blaps polychresta 
    1.304    6.899    5.75   28    2016 

    0.006     -2.893 
    0.185 1   .826    0.45   20    2015 

Zophosis punctate 
    9.977    52.792    34.71   28    2016 

   0.595     -0.535 
    0.782    3.498    2.15   20    2015 Pimelia 

interpunctata     0.764    4.043    2.75   28    2016 

    0.015     -2.533 
    0.652    2.918    2.25   20    2015 

Blaps  nitens 
    0.938    4.962    5.39   28    2016 

    0.309     -1.029 
    0.352    1.572    0.95   20    2015 

Adesmia dilatata 
    0.669    3.539    1.82  28    2016 

    0.007     -2.834 
    0.312    1.395    0.45  20    2015 

Scaurus Vicinus 
    1.356    7.175    5.07  28    2016 

    0.000     -3.837 
    0.592    2.648    1.20  20    2015 

Tentyria cyrenaica 
    2.509    13.276    12.79  28    2016 

    0.022     2.362 
    0.771    3.447    4.75  20    2015 Laemostenus 

complanatus     0.845    4.472    1.93  28    2016 

    0.678     -0.418 
    0.276    1.234    0.45  20    2015 

Ditomus cilpeatun 
    0.496    2.623    0.71  28    2016 

    0.125     -1.563 
    1.207    5.400    9.00  20    2015 

Akis costitubera 
    1.703    9.012    12.54  28    2016 
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Figure (2). Seasonal abundance of dominant Coleoptera species during the season 2016 
 

Measuring abundance species by using di-

versity index: The overall diversity of beetles 

worked out on the basis of the number of bee-

tles using (Simpson, 1949) equation index of 

dominance, a value of 0.189657 was obtained 

for beetles communities in the study area from 

Massa site (Table 4). The Shannon's index val-

ue  

 

of 1.92708 was obtained. Zophosis punctala 

with values of 0.116841 (Simpson's index) and   

0.36693 (Shannon's index) was the dominant 

species. The overall beetles diversity (1-D= 

0.810342581) on Simpson's scale was 81% and 

on the Shannon's scale (H / ln S=0.83692) is 83 

%(Table 23 ). 

Table (4). Diversity indices of individual numbers of different beetle species (2015/2016). 

 Species Total Abundance  Percentage%  Pi Pi
2
 Simpson's 

Pi
2
 (ln Pi) 

Shannon's 

Blaps polychresta 259 9.033833 0.090338 0.008161 -0.21719 

Zophosis punctala 980 34.18207 0.341821 0.116841 -0.36693 

Pimelia interpuntata 120 4.18556 0.041856 0.001752 -0.13283 

Blaps  nitens 196 6.836414 0.068364 0.004674 -0.18341 

Adesmia dilatata 70 2.441577 0.024416 0.000596 -0.09064 

Scaurus 

vicinus 
151 5.266829 0.052668 0.002774 -0.15504 

Tentyria cyrenaica 382 13.32403 0.13324 0.017753 -0.26856 

Laemostenus complana-

tus 
149 5.19707 0.051971 0.002701 -0.15368 

Ditomus cilpeatun 29 1.01151 0.010115 0.000102 -0.04647 

Akis costitubera 531 18.5211 0.185211 0.034303 -0.31231 

Total 2867   D=0.189657 

1-D= 13921453692 

H =1.92708 

           D=diversity measure,pi= proportion of individuals belonging to species i, pi
2=Square pi 
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Multiple Regressions according to inde-

pendent variables: 

To investigate the contribution of the depend-

ent variable; temperature effects on the predic-

tion of the Blaps polychresta,  Zophosis, 

Pimelia, Blaps Adesmia, Scaurus, Tentyria, 

Laemostenus, Ditomus and Akis, a multiple 

stepwise regression method was used.  

Table (5). Stepwise Regression for Independent Variables and the temperature Scores 

Model 

Unstandardised 

Coffi. 

Standardised  

Coffi. T P<0.05 

B Std. Error Beta 

1- (Constant) 
Akis  costitubera 

1.445 .1481 .8181 9.761 .000 

2- (Constant) 
Akis costitubera and 
Blaps polychresta 

1.104 .1541 .6251 7.182 .000 

1.085 .2681 .3521 4.051 .000 

3- (Constant) 
Akis costitubera , 
Blaps polychresta and 
Ditomus  cilpeatun 

1.111 .1431 .6291 7.753 .000 

1.032 .2501 .3351 4.123 .000 

2.072 .7371 .1911 2.810 .007 

Model Summary 

Model R R Square Adjusted R Square 
Stand.Error of  

Estimate 

1- Akis costitubera .8181 .6701 .6631 13.865 

2- Akis costitubera and 
Blaps polychresta 

.8701 .7571 .7461 12.032 

3- Akis costitubera, 
Blaps polychresta and  

 Ditomus cilpeatun. 
.8901 .7931 .7791 11.220 

Results showed the influences of temperature 

on Akis costitubera,  Blaps polychresta and  

Ditomus cilpeatun. with the Akis costitubera  

being a better predictor,  in addition to constant 

of  Akiscostitubera  Beta =0.818 ; (P< 0.05)  

constant of Akis costitubera and  Blaps poly-

chresta  Beta = 0.625 and 0.53(P< 0.05) and  

constant of Akis costitubera , Blaps polychresta 

and Ditomus cilpeatun  Beta = 0.629 , 0.335 

and 0.191 (P<0.05) . 

DISCUSSION 

The number of invertebrates species collected 

by pitfall trap in any habitat is well correlated 

not only with species abundance but also with 

activity (Aldryhim, Mills, & Aldawood, 1992; 

Saji & Al Dhaheri, 2011). The pitfall traps 

have been considered as a reliable method for 

beetles and long-term trapping is required to 

understand the biodiversity, community com-

position, and the activity of different species in 

different climatic conditions (J. Henschel, 

Mtuleni, Pallett, & Seely, 2003). 

The present study shows for the first time the 

species abundance distribution of the beetle 

faunal diversity in Massa region. 2867 speci-

mens of beetles representing two families were 

captured by pitfall trap in Massa region, and 

identified during the two sampling years 2015-

2016. Tenebrionidae beetle formed the domi-

nant group in our investigation, comprising 

93.8% of all individuals, whereas Carabid bee-

tles and other Coleoptera formed 6.2% of all 

individuals (Table 1). This was a two-year 

study and long-term inferences may not be re-

liable. However, our results suggest that extent 

of dispersal alone may not determine popula-

tion abundance of ground beetles in habitats. 

Other factors such as variation in soil proper-

ties, micro- and macroclimatic conditions, in-

tra- and interspecific competition, predation 

and parasitism, and chemical and cultural 

treatment of the land (e.g., pesticide use and 
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tillage practices) probably affect ground beetle 

populations over time, Tenebrionidae and Car-

abidae are important groups in ecological re-

searches. They show clear associations with 

environmental parameters such as soil type and 

vegetation cover and are thus good indicators 

of environmental change (Gardner, 1991; 

Koivula, 2011). The number of beetles collect-

ed by pitfall traps on Massa site was high in 

October of 2015 (202 samples) whereas in 

2016 the number was high during the month of 

May (675 samples). 

 Annual variation in the number of ground bee-

tle species and their abundances may be ex-

pected in both temporary and permanent (Den 

Boer, 1986; Luff, 1990). However, in this 

study, the overall capture rate of ground beetles 

was quite similar between years in the species 

diversity. Some species may have highly re-

stricted activity periods, whereas others may 

extend their activity over several weeks or 

months (Koivula, 2011; Stork, 1990)  

The analysis of Varian's at (P<0.005) of data 

collected during 2015 revealed significant dif-

ferences in beetles abundance in each month 

for the following species: Zophosis punctuate, 

Pimelia interpunctata,  Blaps nitens,  Adesmia 

dilatata, Akis costitubera and Laemostenus 

complanatus, and their activities recorded a 

fluctuation in their numbers from one month to 

another. While the species belonging to Blaps 

polychrest, Scaurus vicinus, Tentyria cyrenai-

ca, and Ditomus cilpeatun showed no signifi-

cances in their abundance between the months, 

and all species showed significant differences 

in their numbers through each month. The 

analysis of Varian's at P<0.005 of data collect-

ed during 2016 revealed significant differences 

in their abundance between the month, and 

were recorded in  the species Zophosis punctu-

ate, Pimelia interpunctata, Blaps niten, Ades-

mia dilatata, Scaurus vicinus, Akis costitubera 

and Ditomus cilpeatun, and their activities rec-

orded fluctuation in the numbers from one 

month to another. While the species belonging 

to Blaps polychresta, Tentyria cyrenaica, Lae-

mostenus complanatus showed no significances 

in their abundance between different months, 

and the species showed significant differences 

in their numbers in May, July and September 

and no significant differences in their abun-

dance through April and October. Beetle spe-

cies behavior in different months suggests that 

the population of various species depends upon 

a favorable environment, including high-

quality food resources and the weather 

(Seastedt & Crossley Jr, 1983). The beetles 

showed a rich faunal diversity in Massa area, 

and the present study may help in the conserva-

tion of beetles and their habitats in El-Jabal 

Alakhdar regions. 

 

The study shows the habitat-specific occu 

rence of beetles, which may be due to food 

preferences, etc. That means the Massa 

based soil system was highly conducive to 

the survival of beetles. The family Tenebri-

onidae was represented by the heights num-

ber of species. Environmental parameters 

regulate the distribution of Tenebrionidae 

beetles (Colombini, Fallaci, & Chelazzi, 

2005). The representatives of Tenebrionidae 

presented the maximum diversity of species 

and contributed to the highest (:438:2%) 

faunistic composition, followed by Cara-

bidae (733197%). The results concluded the 

importance of using ecological indexes in 

studying the abundance and seasonality of 

ground beetles fluctuated during different 

seasons. 

 

REFERENCES 

Aldryhim, Y. N., Mills, C., & Aldawood, A. 

(1992). Ecological distribution and 

seasonality of darkling beetles 

(Coleoptera: Tenebrionidae) in the 

central region of Saudi Arabia. Journal 

of arid environments, 23, 415-415.  

Brussaard, L. (1997). Biodiversity and 

ecosystem functioning in soil. Ambio, 

563-570.  



Al-Mukhtar Journal of Sciences 33 (4): 392-39:, 2018 

 

© 3129 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

ISSN:  online 2617-2186           print 2617-2178 

288 

Colombini, I., Fallaci, M., & Chelazzi, L. 

(2005). Micro-scale distribution of 

some arthropods inhabiting a 

Mediterranean sandy beach in relation 

to environmental parameters. Acta 

Oecologica, 28(3), 249-265.  

Darilmaz, M. C., & Ahmed, Z. (2009). A new 

record for the fauna of Pakistan: 

Hydaticus leander (Rossi, 

1790)(Coleoptera: Dytiscidae). Turkish 

Journal of Zoology, 33(1), 105-106.  

Den Boer, P. (1986). What can carabid beetles 

tell us about dynamics of populations. 

Carabid Beetles. Their Adaptions and 

Dynamics. Gustav Fischer, Stuttgart, 

New York.  

Gardner, S. M. (1991). Ground beetle 

(Coleoptera: Carabidae) communities 

on upland heath and their association 

with heathland flora. Journal of 

Biogeography, 281-289.  

Henschel, J., Mtuleni, V., Pallett, J., & Seely, 

M. K. (2003). The surface-dwelling 

arthropod fauna of Gobabeb with a 

description of the long-term pitfall 

trapping project. Journal of the 

Namibia Scientific Society, 51, 65-92.  

Henschel, J. R., Grohmann, C., Siteketa, V., & 

Linsenmair, K. E. (2010). Monitoring 

tenebrionid beetle biodiversity in 

Namibia.  

Kalshoven, L. (1981). The Pests of Crops in 

Indonesia. van der Laan PA (Rev. & 

trans.) Rotschild GHL (Asssist.) PT 

Ichtiar Baru–van Hoeve: Jakarta. 

Koivula, M. J. (2011). Useful model 

organisms, indicators, or both? Ground 

beetles (Coleoptera, Carabidae) 

reflecting environmental conditions. 

ZooKeys(100), 287.  

Luff, M. (1990). Spatial and temporal stability 

of Carabid communities in a 

grass/arable mosaic. The Role of 

Ground Beetles.  

Rafi, M. A., Jürgen, W., Matin, M. A., Zia, A., 

Sultan, A., & Naz, F. (2010). Faunistics 

of tiger beetles (Coleoptera: 

Cicindelidae) from Pakistan. Journal of 

Insect Science, 10(1).  

Saji, A., & Al Dhaheri, S. (2011). Ecological 

distribution and seasonality of darkling 

beetles (Coleoptera: Tenebrionidae) in 

the western region of Abu Dhabi, UAE. 

Middle-East J. Sci. Res, 9(6), 704-710.  

Seastedt, T., & Crossley Jr, D. (1983). 

Nutrients in forest litter treated with 

naphthalene and simulated throughfall: 

a field microcosm study. Soil Biol. 

Biochem, 15(2), 159-165.  

Simpson, E. H. (1949). Measurement of 

diversity. nature.  

Stork, N. E. (1990). The role of ground beetles 

in ecological and environmental 

studies: Intercept. 

Sultan, A., Borowiec, L., Rafi, M., Ilyas, M., 

Naz, F., & Shehzad, A. (2008). Tortoise 

beetles of Rawalpindi–Islamabad, 

Pakistan and their host preferences 

(Coleoptera: Chrysomelidae: 

Cassidinae). Genus, 19(1), 93-102.  



3129, :39-392(; 5) 44هجلة الوختار للعلىم   

 

اقسم عمم الحيوان، كمية العموم، جامعة عمر المختار، البيضاء، ليبي  alibataw1957@gmail.com عمي بطاو*   

289 

 منطقة مسَّة في الأرضية لمخنافس الموسمية والوفرة حيويال التنوع
 

 عطية ومنصور سالم *بطاوعبد القادر بالحسن، عمي مسعود إيمان  

 ليبياالبيضاء،  المختار،جامعة عمر  ،قسم عمم الحيوان، كمية العموم
 

 8102ديسمبر  6/ تاريخ القبول:  8102مايو  9تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v33i4.296  

 

لمعرفتتة التستتوع الحيتتوا لمخستتاف   8106-8102ختتلال اوعتتوام  البحتتث بتتالقرا متتن مسطقتتة مس تتة أجريتتت تجتتارا  تت االمستتتخم   
وقد بيست الستائج وجود عدد من اوسواع التابعة لعتائمتي  الموسمية،و تحديد وفرتها  مسطقة مسة بالجبل الاخضراورضية المتواجدة ب
Tenebrioidae عائمتة  وCarabidae  اوستواع التاليتة:  و تيBlaps polychresta, Zophosis punctuate , Pimelia 

interpunctata, Blaps nitens , Adesmia dilatata , Scaurus vicinus, Tentyria cyrenaica, Laemostenus 

complanatus, Ditomus cilpeatun and Akis costitubera.  النىعوكاى Zophosis punctuate  اوعمى تواجتدا ختلال
كمتا ستجمت اوستواع اوختر  ,  Tentyria Cyrenaica (13.32%) و  Akis costitubera (18%) ثمن  (%34) فتترة الدراستة

 Thorectes punticollis, Aethiessa floralis, Trox granulipennis, Brosus; ولكتتن بدعتتداد قميمتتة جتتدا مسهتتا

laevigatus. 3  حصائي الإكوا أظهر التحليلANOVA   وك لكT-test  ختلافا معسويا واضحا ا (P<0.05)  بين تواجد اوستواع
 وكت لك مقيتا وك لك خلال اوشهر المختمفة وأظهرت ت ب با واضحا فتي سشتاطهاك كمتا بيستت المقتايي  البيئيتة ماتل مقيتا  سمستون 

وأوضحت الدراسة  من بين كافة اوسواع المتواجدة خلال فترة الدراسةك اوعمىسجمت  Zophosis punctuate ن الخسفساءشاسون أ
 Akis اوستواعارتباطهتا بسشتاط الخستاف  فتي مسطقتة الدراستة و خا تة   التتي متن بيسهتا درجتة الحترارة و متدلمستا  و أ مية عوامل ا

costitubera, Blaps polychresta and Ditomus cilpeatun3 ا ميتة  العوامل البيئتة وكت لك تدايرالي  واستخم ت الدراسة
 كالخساف وفرة تواجد و استخدام المقايي  البيئة في دراسة 
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Abstract: Gastroesophageal reflux disease (GERD) results from the reflux of gastric con-

tents, causing symptoms and injury to esophageal tissue. In this study, we evaluate methods of 

diagnosis of GERD and pattern of clinical, endoscopic, and histological findings in consecu-

tive individuals. Patients were referred to endoscopy unit of Thawra Teaching Hospital, Al-

Bayda-Libya for various reasons, they have Questionnaire-based assessment scales and were 

examined for the presence of reflux esophagitis, via endoscopy, and microscopic via histo-

pathology. We had  48 patients with mean age of 45.5, 30 female, 18 male. Total patients with 

microscopic esophagitis were 29 (60.4%), and without microscopic esophagitis 19 (39.6%). 

The RDQ with a score of ≥ 8 as the diagnostic criteria of GERD, is not a conclusive diagnosis 

of GERD in isolation, but is of value in determining the need for further investigation. A 

normal endoscopy does not exclude GERD when endoscopy is inconclusive, adjunctive evi-

dence from biopsy findings can add confidence for a GERD diagnosis. The finding of glandu-

lar mucosa without intestinal metaplasia in the distal 2 cm of the tubular esophagus is regard-

ed as normal but indicates a much chronic acid exposure of the lower esophagus. 

Keywords: reflux esophagitis, GERD,ERD, NERD;Gastroesophageal Reflux Disease Question      

naire (RDQ)Los Angeles classification, endoscopy, microscopic esophagitis. 

INTRODUCTION 

Gastroesophageal reflx disease (GERD) is a 

common disease. The incidence of GERD is 

rising worldwide with a prevalence of 10-33% 

(Sandhu & Fass, 2018). Chronic GERD causes 

metaplastic changes, this may lead to intestinal 

metaplasia and Barrett’s esophagus. Chronic 

reflux esophagitis is a key risk factor for the 

development of Barrett´s esophagus, which is a 

precursor lesion for esophageal adenocarcino-

ma (Lagergren & Lagergren, 2013) (Sharma, 

2009). The prevalence of Barrett’s esophagus 

among patients undergoing endoscopic exami-

nation is 1% (Pera, 2003). American College of 

Gastroenterology published guidelines for di-

agnosis of GERD on the basis of typical symp-

toms, improvement of reflux symptoms on 

empiric medical therapy with a proton pump 

inhibitor (PPI) which confirms this symptom-

based diagnosis (so-called PPI test)(Katz, 

Gerson, & Vela, 2013; Krugmann, Neumann, 

Vieth, & Armstrong, 2013).The Gastroesopha-

geal Reflux Disease Questionnaire (RDQ) is a 

6-item questionnaire that helps identify patients

with gastroesophageal reflux disease (GERD). 

(Mouli & Ahuja, 2011). Patients are asked to 

report frequency of symptoms over the past 7 

days. The symptoms suggestive of GERD in 

the RDQ included heartburn, substernal chest 

pain, acid eructation, and food regurgitation. 

Erosive Reflux Disease (ERD) is the major 

cause of inflammation and mucosal breaks of 

the squamous epithelium in the distal esopha-

gus, it is sufficient to distinguish erosive le-

sions of any degree by endoscopy. GERD in-

https://doi.org/10.54172/mjsc.v33i4.300
https://crossmark.crossref.org/dialog/?doi=doi.org/10.54172/mjsc.v33i4.300&amp;domain=pdf&amp;date_stamp=2008-08-14
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.300&amp;domain=pdf&amp;date_stamp=2008-08-14
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cludes more than half of patients that show no 

endoscopic abnormality whatsoever, the so 

called Non-Erosive Reflux Disease (NERD). 

The accurate assessment of NERD has proved 

difficult, as endoscopy does not provide any 

useful information, symptoms may be variable 

or atypical, and even prolonged monitoring of 

esophageal pH shows no abnormality in about 

one-third of patients with otherwise typical 

symptoms (Quigley, 1992), while there are no 

indications for routine esophageal biopsies in 

patients with esophageal or extraesophageal 

symptoms of gastro-esophageal reflux disease 

(J Dent et al., 1999) and the lack of a gold 

standard diagnostic test for patients without 

macroscopic lesions (NERD) makes histology 

very attractive in this group of subjects (John 

Dent, 2007). 

Aim of the study In this study, we evaluate 

methods of diagnosis of GERD correlation and 

pattern of clinical, endoscopic and histological 

findings in consecutive individuals who un-

derwent routine upper endoscopy as part ofa 

routine examination in the endoscopy unit  
 

MATERIALS AND METHODS 

patients were referred to endoscopy unit of 

Thawra Teaching Hospital, Al-Bayda-Libya 

for various reasons. Based on a standard proto-

col including, a questionnaire, patients were 

examined for the presence of reflux esopha-

gitis, macroscopic via endoscopy and micro-

scopic via histopathology. Demographic details 

of the patients were recorded including age, 

sex, smoking habits, tea, coffee and alcohol 

consumption, and concurrent medical condi-

tions including hypertension and diabetes 

mellitus. All subjects completed the detailed 

questionnaire-based assessment scales for 

(GERD) with the help of a doctor before en-

doscopy. The Gastroesophageal Reflux Disease 

Questionnaire (RDQ) score was calculated as 

the sum of scores, giving a total score ranging 

from 0 to 18. Those with a score of 8 or more 

have a high likelihood of having Gastroesoph-

ageal Reflux Disease (GERD), and those with 

less than 8 have low or no likelihood. For more 

detailed scoring information, see the reference 

in the Source section (Am Fam Physician. 

2010);(Jones et al., 2009) . 

Upper endoscopic examinations were per-

formed using a standard video upper endoscope 

(Olympus GIF series). Diagnosis and classifi-

cation of reflux esophagitis were based on the 

Los Angeles classification (Amano, Adachi, 

Katsube, Watanabe, & Kinoshita, 2001; Sami 

& Ragunath, 2013). Erosive Reflux Disease 

(ERD) is defined as GERD with esophageal 

mucosal breaks evident on routine endoscopy, 

whereas None-Erosive Reflux Disease (NERD) 

is defined as those with symptoms, but without 

mucosal breaks or erosions on endoscopy 

(Vakil et al., 2006). Endoscopic biopsies: level 

of the gastroesophageal, were defined by the 

distance from the incisor teeth. Each level had  

four biopsies at GE junction, 2 cm and 4 cm 

above. 

These samples were fixed with 10% buffered 

formalin and biopsies were stained with Giem-

sa stain in addition to hematoxylin-eosin stain. 

The term “microscopic esophagitis” refers to a 

group of histological lesions observed in pa-

tients with GERD, both Erosive Reflux Disease 

(ERD) and None Erosive Reflux Disease 

(NERD) (Fiocca, Mastracci, Milione, Parente, 

& Savarino, 2011). 

The diagnosis of microscopic esophagitis was 

based upon the presence of one or more of the 

following criteria: basal zone hyperplasia, focal 

or diffuse infiltration of the epithelium by pol-

ymorphonuclear (PMN) leucocytes, dense in-

filtration of mononuclear inflammatory cells, 

and/or an easily recognized infiltrate of neutro-

phils in lamina propria (Chandrasoma et al., 

2000). Microscopic esophagitis was further 

graded into 5 categories based on the micro-

scopic finding and length of esophageal in-

volvement. Table (1). 

 

http://www.aafp.org/afp/2010/0515/p1278.html
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Table (1). Microscopic esophagitis, (GEJ) Gastro 

Esophageal Junction)  

 No Microscopic esophagitis at GEJ 

 Microscopic esophagitis With or 

without glandular mucosa  

at GEJ 

 Microscopic esophagitis without 

Intestinal metaplasia 

at GEJ,  

extending to 

2cm above GEJ 

 Microscopic esophagitis with 

glandular and Intestinal metapla-

sia  

“short-segment Barrett’s esopha-

gus”  

at GEJ,  

extending to 

2cm above GEJ 

 Microscopic esophagitis with 

glandular and Intestinal metapla-

sia 

“long-segment, classic  Barrett’s 

esophagus” 

at GEJ,  

extending more 

than 2cm above 

GEJ 

 

Statistical analysis: The data analyzed statisti-

cally, using the Chi-Square test. All tests for 

p<0.05 and p<0.001 were considered signifi-

cant. SPSS version 17 was used for statistical 

analysis. 

RESULTS 

We have 48 patients with a mean age of 45.52 

(Std. Deviation 16), 30 female, 18 male; mean 

BMI 27% , 4 (8%) male smokers. Those with a 

Gastroesophageal Reflux Disease Question-

naire (RDQ) score of 8 or more were 18 

(37.5%), 11 (22.9%) female and 7 (14.6%) 

male without significant differences (P: 0.951). 

Taking the microscopic changes as reference, 

RDQ sensitivity was 50 %, specificity was 

79% (Kappa value as a measure of agreement 

0.267; P: 0.045). We have 13 (27%) patients 

with definite Erosive Reflux Disease (ERD) 

evident on endoscopy. Based on the Los Ange-

les (LA) classification, we have LA A six pa-

tients,  LA B four patients and LA C two pa-

tients. Taking the microscopic changes as ref-

erences for endoscopic changes, sensitivity was 

54 %, and specificity 100%, (Kappa value as a 

measure of agreement 0.412; P: 0.000). Total 

patients having microscopic esophagitis were 

29 (60.4%), 13 patients 45%  with ERD (Mi-

croscopic esophagitis with definite Erosive 

Reflux Disease) and 16 patients 55% with 

NERD (Microscopic esophagitis without defi-

nite Erosive Reflux Disease), and 19 patients 

have no microscopic esophagitis making 

39.6%. See table (2). 

Table (2). Microscopic esophagitis categories; (NERD: 

None Erosive Reflux Disease, ERD: Erosive Reflux 

Disease, GEJ: Gastro Esophageal junction) 

Microscopic esophagitis categories No (%) 

 No Microscopic esophagitis 19 (39.6%) 

 Microscopic esophagitis 29 (60.4%) 

 Microscopic plus Macroscopic 

esophagitis (ERD) 

 Microscopic without Macro-

scopic esophagitis (NERD) 

13 (45%) 

16 (55%) 

 Microscopic esophagitis 29 (60.4%) 

 Microscopic esophagitis (at GE 

junction) 

 Without Goblet cells  

 With Goblet cells 
 

 

16 (33%) 

7 (14.6%) 

 Microscopic esophagitis without 

Intestinal metaplasia at GEJ,  

extending to 2cm above GEJ 

4 (08.3%) 

 Microscopic esophagitis with 

intestinal metaplasia at GEJ,  

extending to 2 cm above GEJ  

“short-segment Barrett’s 

esophagus” 

2(04.2%) 

 Microscopic esophagitis with 

Intestinal metaplasia at GEJ, ex-

tending more than 2cm above 

GEJ 

“long-segment, Barrett’s 

esophagus” 

0(00%) 

We found that endoscopic finding has a posi-

tive correlation with histopathological findings 

and RDQ while histopathological findings do 

not correlate with RDQ see table (3). 

Table (3). correlations between RDQ, endoscopic and 

histologic picture. 
 Correla-

tions  

(Pearson) 

P Value  

*Not significant 

** Significant 

Microscopic 

Esophagitisand 

RDQ 

= 0.275  P=0.059*** 

Microscopic 

andMacroscopic 

Esophagitis  

= 0.493  P= 0.000** 

RDQand Macro-

scopic Esopha-

gitis0.217 

= 0.496         P= 0.000** 
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DISCUSSION 

GERD subjects diagnosed based on RDQ score 

of 8 or more were 37.5%, which was high 

comparaed  to other regional and international 

studies. In a review article based on 15 studies 

from 1999 to 2010, the prevalence of GERD in 

Iran had  been reported to be about 6.8% to 

33% (Delavari, Moradi, Birjandi, Elahi, & 

Saberifiroozi, 2012), and in a review article by 

El-serag et al. in 2013 the prevalence of GERD 

was 18.1%-27.8% in North America, 2.5%-

7.8% in East Asia, 8.8%-25.9% in Europe, and 

8.7%-33.1% in the Middle East based on the 

weekly occurrence of GERD symptoms. The 

GERD prevalence was 28.7% in Saudi Arabia 

(Alsuwat, Alzahrani, Alzhrani, Alkhathami, & 

Mahfouz, 2018).  

Most studies using questionnaires might have 

failed to distinguish the functional heartburn 

(Jung, 2011).  Our study sample was biased 

toward persons undergoing upper endoscopy, 

who are more likely to have more gastrointes-

tinal symptoms than the general population and 

who may have GERD symptoms more fre-

quently, it was also biased because of small 

sample size and this explains the low RDQ sen-

sitivity (50%), specificity (79%).  Up to 27% of 

our patients have positive upper gastro-

intestinal endoscopy findings, which is similar 

to other regional and international studies that 

reported up to 30% upper gastrointestinal en-

doscopy findings. (Mohamed et al 

2014)("<5.pdf>,"),(Elmas Kasap, Zeybel, 

Aşık, Ayhan, & Yüceyar, 2011). The Los An-

geles classification system is based on the de-

tection of mucosal breaks in conventional en-

doscopy (Fock, Teo, Ang, Tan, & Law, 2009). 

Upper endoscopy is considered by many as an 

insensitive test for GERD as it often yields 

normal endoscopic findings, in our study two-

thirds of patient have  normal endoscopic find-

ing.  It is also more invasive and expensive. It 

is widely used in GERD for identifying and 

grading severe esophagitis, monitoring patients 

with Barrett's esophagus, or when other com-

plications of GERD are suspected. However, 

endoscopy is the gold standard for the diagno-

sis of erosive GERD. In this study the sensitivi-

ty of endoscopy for GERD is poor, but it has 

an excellent specificity of 100% (E. Kasap, 

Zeybel, Asik, Ayhan, & Yuceyar, 2011; Rich-

ter, 1994). The term “microscopic esophagitis” 

(ME) refers to a group of histological lesions 

observed in most patients with GERD, both 

ERD and NERD.  Microscopic esophagitis 

found in 29 (60.4%), ERD (Microscopic plus 

Macroscopic esophagitis) 13 patients 45% and 

NERD (Microscopic without Macroscopic 

esophagitis) 16 patients 55% .(E. Kasap et al., 

2011). This goes with who found that histo-

pathological findings were more prevalent than 

the endoscopic changes. In symptomatic pa-

tients of GERD, when endoscopy does not 

show mucosal breaks, histopathological eval-

uation of distal esophageal mucosa may have a 

promising diagnostic value and the recognition 

of microscopic changes in NERD is important 

in some subgroups of patients (i.e., those with 

typical symptoms), and the histological diagno-

sis of GERD is generally believed to be of lim-

ited value as an initial tool for GERD evalua-

tion (McDonald, Graham, Lavery, Wright, & 

Jansen, 2015; Schindlbeck, Wiebecke, Klauser, 

Voderholzer, & Müller-Lissner, 1996).  

The finding of glandular mucosa without intes-

tinal metaplasia in the distal 2 cm of the tubular 

esophagus was  found in 7 (14.6%) of our pa-

tients, it is currently regarded as normal, but 

indicates a much chronic acid exposure of the 

lower esophagus. Specialized intestinal meta-

plasia with goblet cells in the esophagus, the 

lower 2 cm of the tubular esophagus “short-

segment Barrett’s esophagus”, was found in 

4.2% of our patients and also indicated  a much 

more severe acid exposure. (Csendes et al., 

1993; Jain, Aquino, Harford, Lee, & Spechler, 

1998). 

In this study we could not find any case with 

long segment Barrett’s esophagus, and this 

apparently is due to the small sample size of 
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our study. In 2008, Fan and Snyder conducted 

a retrospective study in the United States eval-

uating the medical records and endoscopic re-

ports of 4,500 patients, they reported a preva-

lence of Barrett’s esophagus of 4.4% and 1.5% 

in those with and without gastroesophageal 

reflux symptoms, respectively (Fan & Snyder, 

2009). The prevalence of Barrett’s esophagus 

was 3.77% in a Greek population undergoing 

upper endoscopy not referred for GERD. 

The histologic lesions in GERD are usually 

limited to the distal esophagus. Standard sam-

pling should include the last 2 cm above the Z 

line (2 biopsies at 2 cm and 2 biopsies on the 

esophageal side of the Z line) (Schneider NI, et 

al 2015). More proximal biopsies are less in-

formative. Endoscopy has a good correlation 

with clinical symptoms and histopathology 

findings, but no correlation was observed be-

tween clinical symptoms and histological find-

ings, see table (3). Our results are comparable 

to the literature published in 2005 in Pakistan 

(Zuberi BF, 2005). 

CONCLUSION 

The Gerd Q questionnaire with a score of ≥ 8 

as the diagnostic criteria of GERD is not a con-

clusive diagnosis of GERD in isolation, but is 

of value in determining the need for further 

investigation. Endoscopy is not a necessary 

prerequisite to therapy for typical reflux symp-

toms, but it is indicated at the first presentation 

for patients with alarm symptoms referable to 

the upper gastrointestinal tract. A normal en-

doscopy does not exclude GERD when endos-

copy is inconclusive, adjunctive evidence from 

biopsy findings can add confidence for a 

GERD diagnosis. The disease follows a rather 

benign course in most patients, the finding of 

glandular mucosa without intestinal metaplasia 

in the distal 2 cm of the tubular esophagus is 

currently regarded as normal, but indicates a 

much chronic acid exposure of the lower 

esophagus (Gyawali et al., 2018). The histolog-

ic lesions in GERD are usually limited to the 

distal esophagus, more proximal biopsies are 

less informative. 
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 الثورة التعميمي البيضاء/ ليبيا ىالمريئي بمستشف تقييم طرق تشخيص الجزر

 ²ميخائيل خراشيفينيك، ¹*، سالم محمد العوامي¹فرج الحمري محمد 

ليبيا -البيضاء -قسم الأمراض الباطنية, كمية الطب, جامعة عمر المختار   ¹ 
 الثورة التعميمي ىقسم عمم الأمراض النسيجية, مستشف 2

 2012ديسمبر  25 / تاريخ القبول: 2012يونيو  26تاريخ الاستلام: 
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صابات لأ اً مرض الجزر المريئي ناتج عن انعكاس أو ارتجاع لمحتويات المعدة مسببا أعراضالمستخمص :  ومةن  ,نسةجة المةريءوا 
 اً كافية 2يعتبر مجموع نقاط الاستبيان لأكثر من و  ,تسجيل نقاط  محسوبة ىاستبيان خاص بمرض الجزر بني عم ,طرق التشخيص

عةةاملا مسةةاعدا لت كيةةد  يءولكةةن يظةةل تنظيةةر المةةر  .مةةن أعةةراض  شةةخيص المةةرض تالاسةةتبيان خضةةا لمةةا يعانيةة  المةةريضتسةةريريا ل
أكثةةر مةةن  ,ومةةن ثةةم تحديةةد درجةةة العطةةب النسةةيجي . مةةن الدراسةةات السةةابقة يءكةةل المةةر آتالارتجةةاعي  لتالالتهةةاب الجةةزري  تشةةخيص

أو عطةب نسةيجي وقةت التنظيةر  الذين يعانون من التهاب المريء الجةزري تالارتجةاعي  لا توجةد لةديهم أيةة ت يةرات ىنصف المرض
في هةذ  الدراسةة قمنةا بتقيةيم  مجهري النسيجي مطموبا لتمك المجموعة.الأمر الذي جعل التحميل ال ,بدون ت كل  اً مريئي أً : جزر ىيسمت

, كل المريء بالمنظةار آنجموس لتقييم تأنتائج المنظارت حسب تقسيمات لوس و , جزر المريئي وأنماط  الإكمينيكيةطرق تشخيص ال
الثورة التعميمي بالبيضاء ل رض  ىر بمستشفوحدة المناظي ىن إليالمحال ىتم دراسة المرض .وكذلك نتائج التحميل المجهري النسيجي

ة مسةبقاً  إجراء منظار لعدة أسةباب حيةث تةم سةمالهم عةن طريةق اسةتبيان معةد    ,وحسةاب نقةاط الاسةتبياني مةرض الجةزر المريئةي لتقص 
د الةذين فحص المجهري للأنسةجة. عةدالمعمل ل رض ال ىنسيجية من أماكن مختمفة وترسل إلعينات  المنظار ثم تمخذ ىبعدها يجر 

ممةن وجةد  ىمةن الرجةال. مجمةوع المرضة 15مةنهم مةن النسةاء و 30 , 45.5متوسط أعمارهم ت ,مريض 42جريت عميهم الدراسة أ
ن مجمةوع نقةاط أوجةدنا  % .32.6بنسةبة ت مريضةاً  12 ة%  وبةدون ت يةرات نسةيجي60.4نسةبة تب اً مريض 22لديهم ت يرات نسيجية 

دقيقةةة.  ىفحوصةةات أخةةر  ىقيمةةة لممضةةي إلةة ويص الجةةزر المريئةةي بمفةةرد  ولكنةة  ذلتشةةخ اً دقيقةةلا يعتبةةر نقةةاط  2كثةةر مةةن أالاسةةتبيان 
ية ل رض خذ عينات نسيجأنسجة لاينفي أو لا يستبعد التهاب الجزر المريئي, وعند إضافة كل الأآك خمو فحص المنظار من توكذل

د ت يةرات نسةيجية معويةة ي بدون وجةو جود النسيج ال د  و جراء الفحص النسيجي و إعند  دقة التشخيص.  ىالتحميل ممكن أن يزيد مد
لممةريء للأحمةاض  سةفلولكنهةا تةدل عمةي تعةرض الجةزء الأسةم مةن الجةزء السةفمي مةن المةريء تعتبةر طبيعيةة 2مسةافة  ىمهاجرة عمة

 والعصارة المعدية.

 ,المريئةةةي اسةةةتبيان مةةةرض الجةةةزر, جةةةزري  الغيةةةر  يءالتهةةةاب المةةةر , الجةةةزر المريئةةةي, ئةةةيالمري التهةةةاب الجةةةزر:  الكمماااال المفتاحيااا 
 المجهري. يءالتهاب المر  ,المنظار ,نجموسأتقسيمات لوس 
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Abstract: This study aims to describe the admission pattern and outcome of patients in the pediatric 

intensive care unit (PICU) at Tobruk medical center.  We have retrospectively reviewed medical 

files of PICU over the period from January to December of 2016 for children aged from 1month-15 

years. A total of 1026 children were admitted to PICU at Tobruk medical center. Of the total, 55% 

were males and 44.9% were females with male to female ratio of 1.2: 1. Age distribution showed 

that 64% were infants (1month -1 year). Majority of admission during cold months (December, 

January, and February) had the highest admission rate. Central nervous system and respiratory sys-

tem diseases (23%, 12%) respectively were the most diseases requiring PICU admission. Congeni-

tal heart diseases 10/26 (38.4%) was the most common cause of total death. 668(65%) patients im-

proved and were discharged from ICU, and 201 (19.5%) were transferred to pediatric ward for fur-

ther management and discharged in satisfactory condition. 99 (9.6%) patients left against medical 

advice, and 32 (3%) patients transferred to more specified hospital and 26 patient died (2.5%). The 

observed difference in the mortality was with the respect to age, length of stay, and the involved 

systems. Neurological system remains a major cause for admission in ICU mainly for febrile con-

vulsion and was associated with considerable morbidity and mortality. Respiratory system was the 

second cause mainly for pneumonia, and CHD was the major cause of death. The results concluded 

that epidemiologic analysis of the pattern of patients admitted to our PICU showed different etiolo-

gies for admission. 

Key words: Pediatric intensive care unit (PICU), children and mortality, Tobruk- Libya 

INTRODUCTION 

Intensive care is predominantly concerned with 

the management of patients with acute life-

threatening conditions in a specialized unit. 

Caring for critically ill children remain one of 

the most demanding and challenging aspects of 

the field of pediatrics (Carpenter, Dobyns, & 

Lane, 2003). 

Patients are admitted to a pediatric intensive 

care unit because they require a very high level 

of monitoring of vital signs and other body 

functions. These patients may need mechanical 

ventilation invasive intravascular procedures 

and frequent attention by both the nursing and 

medical staffs (Frankel, 2004). Children having 

acute neurological deterioration, respiratory 

distress, cardiovascular compromise, severe 

infections, and accidental poisoning constitute 

the major admission to a pediatric intensive 

care unit (Jaimovich, 2004). Patients may be 

discharged or ambulated from pediatric inten-

sive care unit once the disease process has re-

versed itself and care can be provided in less 

intense environment (Frankel, 2004). 

Disease pattern in a pediatric intensive care 

unit, particularly in the early age group, is a 

sensitive indicator of the availability, utiliza-

tion, and effectiveness of mother and child 

health services in the community. Disease pat-

tern changes between different places and from 

https://doi.org/10.54172/mjsc.v33i4.293
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.293&amp;domain=pdf&amp;date_stamp=2008-08-14
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time to time even at the same place (Parkash & 

Das, 2005). Therefore, regular review of the 

disease pattern in any particular setting is im-

portant for providing better services to the pa-

tients. In the past two decades, improvement in 

life-sustaining technologies resulted in an in-

crease in the number of ICUs. Care of the criti-

cally ill patients is a resource- intensive, and 

15-20% of hospital budgets are spent on the 

ICUs. The focus on the quality and safety of 

medical care is increasing because of the high 

cost of healthcare and the potential for harm. 

There are many evaluations of mortality and 

incidence of complications, such as nosocomial 

infection in the ICUs, with an increased em-

phasis on the quality improvement efforts and 

the evaluation of outcome (Curtis et al., 2006; 

Luce & Rubenfeld, 2002; Mehta et al., 2007). 

This retrospective study was undertaken in or-

der to document the most common type of dis-

eases with which the children are admitted in 

the intensive care unit, and the outcome of this 

admission. 

MATERIALS AND METHODS 

Study design: This retrospective descriptive 

cross-sectional study was conducted from Jan-

uary to December of 2016. 

Study sitting: The PICU is a part of the pediat-

ric department (34 beds capacity), it contains 

14 beds and equipped with central oxygen sup-

ply, suction lines, infusion pumps, and conven-

tional mechanical ventilator. PICU is staffed by 

a consultant, 2seniors, and 2 resident doctors 

on duty supported by 2 trained nurses.  
Data were extracted from the patient's files 

filled by resident doctors. Extracted data in-

cluded the following: 

2- Age, sex, residency, nationality, ad-

dress, date of admission, and date of 

discharge. 

2-Clinical characteristic: provisional diagnosis, 

any interventions, and the treatments received. 

3-Relevant investigations including CBC and 

differential blood count, CSF analysis for cell 

counts and culture, blood sugar, serum calcium, 

CRP, ESR, X-ray, CT scan, and MRI..   

4-Length of stay (LOS), discharge, LAMA, 

referral to another hospital for treatment, and 

comparing the outcome between patients with 

direct admission to ICU and patients trans-

ferred to ICU from the pediatric ward with in-

creased emphasis on the quality improvement 

efforts and evaluation of outcome.  
 

Data analysis:  
Data were entered and analyzed using (SPSS) 

Version 18. Statistics like mean, median, and 

standard deviation were computed, and results 

were presented as frequency tables and figures. 

RESULTS 

A total of 5133 children were admitted to the 

pediatric department at Tobruk Medical Center 

during the study period, and 1026 were admit-

ted to pediatric intensive care unit (PICU), 

3150 admitted to pediatric ward. Males were 

565 (55 %) and females were 461 (45%). Male 

to female ratio was 1.2:1. Out of 1026, 

1005(98%) were Libyans and Non-Libyans 

children represented 21 (2%). Out of 1026, 930 

(90%) were form Tobruk and 96 (9.3%) were 

from outside Tobruk, their age ranged from 1 

month to 15 years. Of the total admitted chil-

dren, 67.4% were between (1month -1 year), 

followed by > 1-5 years (20.9%), while chil-

dren aged from 5 to 10 years and >10 years 

were (9.3%) and (2.2%) respectively. (Table 

1). 

Table (1).  Distribution of patients according to age 

Age group 
No.of pa-

tients 
% 

1month-1 year 692 67.4% 

>1 -5 years 215 20.9% 

>5 – 10 years 96 9.3% 

>10 years 23 2.2% 

Total 1026 100% 

 

We noticed that December, January, and Feb-

ruary had the highest admission rates (131, 

123, and 118 respectively). Central nervous 

system diseases (n=255, 24.8%), respiratory 
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illnesses (n=159, 15.4%), and gastrointestinal 

(n=120, 11.6%) were the most common diseas-

es requiring ICU admissions in this analysis. 

Admissions also include cardiovascular (n=68, 

7%), endocrine (n=23, 2.2%), hematology 

(n=10, 0.9%), and others (n=167, 11.9%). 

Commonest central nervous system diseases 

requiring ICU care were febrile convulsion 

(n=142/255 pts), meningitis (33/255 pts), cere-

bral palsy (n=28/255 pts), epilepsy (n=24/255 

pts), encephalitis (11/255 pts), Brain tumor 

(3/255 pts), hydrocephalus e shunt (9/255), fa-

cial palsy (4/255), and CVA (1/255). 

Respiratory diseases required ICU admission 

were pneumonia (n=83/159 pts, 52.2 %), aspi-

ration pneumonia (n=14/159 pts, 8.8%), bron-

chial asthma (n=30/159pts, 18.8%), acute 

bronchiolitis (n=17/159pts, 10.6%), whooping 

cough (n=11/159pts, 6.9%), chocking 

n=2/159pts, 1.25%), and foreign body aspira-

tion (n=2/159pts, 1.25%). 

Cardiac cases admitted include: congenital 

heart disease (n=65 pts), myocarditis (n=2pts) 

and supraventricular  tachycardia (n=1 pt).    

Regarding children with severe dehydration 

(n=57 pts), 5 of them were hypernatremic 

dehydration, and (52pts) were isonatremic 

dehydration. 

Endocrine diseases in this study were: diabetic 

ketoacidosis (n= 17pts), hypoglycemic attack 

(n=1 pts), and Hypocalcaemia (n=4 pts). 

Among hypocalcaemia, two patients had rick-

ets and one case with hypoparathyroidism, and 

they were presented with carpopedal spasm. 

The renal illnesses admitted were a chronic re-

nal failure (n=4 pts), nephrotic syndrome (n=5 

pts), congenital adrenal hyperplasia (n=1pt). 

Others include: hematology (hemophilia, 

G6PD, plastic anemia, leukemia), drowning, 

snake bite, scorpion bite, head trauma with 

convulsion, and electric shock. Poisoning in-

clude: drug ingestions (n =8 pts) ,organ phos-

phorus, hysterical (n=1pt),  

Surgical cases include (hypertrophic pyloric 

stenosis (n=6 pts), intestinal obstruction (n=4 

pts), intussusception (n=5pt), and operating 

esophageal Artesia with a gastrostomy tube 

(n=1pt). 

The outcome: 

•Most of the patients, 668 (65%), improved and 

were discharged from ICU, and 201 (19.5%) 

were transferred to the ward when they were 

not in need of intensive care or were dis-

charged home from ICU with a satisfactory 

condition. 

•32 patients (3%) were referred to another spe-

cialized hospital for further management. 

•Ninety-nine patients (9.6%) were left against 

medical advice (LAMA).  

•Twenty-six patients (2.5%) died (Figure 1). 
 

 

Figure (1). Distribution of patients according to the out-

come 

  
The commonest diseases requiring PICU ad-

mission were central nervous system diseases, 

mainly febrile convulsion disease, followed by 

respiratory system diseases 
 

DISCUSSION 

In various studies, it has been shown that inten-

sive care had a positive outcome for the vast 

majority of critically ill children. However, car-

ing for critically ill children is a challenge in 

9.6% 

65.% 

3% 

2.5% 19.5% 
LAMA

IMPROVED

REFERRAL

DIED

transfer to P.W
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developing countries, where health needs often 

outstrip available resources. Necessary equip-

ment is scarce and often is malfunctioned, and 

trained manpower is limited. Management of 

critically ill patients requires significant hu-

man, infrastructural, and financial resources 

and these resources are typically limited in 

low-income countries (Butt et al., 1990; 

Gemke, Bonsel, & van Vught, 1995; Isamade, 

Yiltok, Uba, Isamade, & Daru, 2007; Oke, 

2001; Watters, 1993).  

We noticed that infants (1 month-1 year) and 

children up to 5 years were the most vulnerable 

age groups representing the majority of admit-

ted patients to PICU, this is in consonance with 

a study documented in Cairo by (Rady, 2014). 

In a study in Bangladesh, 93.3% were below 5 

years of age (Hoque, Masud, & Ahmed, 2012). 

Another study in India found that 72.7% were 

below 5 years of age (Abhulimhen-Iyoha, 

Pooboni, & Vuppali, 2014). Male babies out-

numbered their female counterparts with a ratio 

of 1.2:1 (568 vs 465), this reflects a gender bias 

in parental health seeking behavior regarding 

their children, or alternatively there may be an 

epidemiological reason for male susceptibility 

to infection or other conditions requiring ad-

mission. The male predominance at admission 

is consistent with an Indian study where infants 

represent 31%, and 63% of them were males 

(Shah, Shah, Thapa, Shah, & Mishra, 2014). 

Similarly, in study done in Ethiopia, where 

they observed that admission of male children 

was more than that for females children (93 vs. 

77) with a male to female ratio of 1.2:1 (Abebe 

& Girmay, 2015), As well as other studies, We 

found that December, January, and February 

had the highest admission rates which is similar 

to a study in Egypt where they found that No-

vember and December had the highest admis-

sion rate (Rady, 2014), which reflects a possi-

bility of droplet infection (respiratory manifes-

tation) in winter season.  

\Neurological system was the most common 

involved system (24.6%) in total admission. 

Diseases like febrile convulsion, meningitis, 

encephalitis, and cerebral palsy were the com-

monest indications for admission in our set, 

followed by respiratory illness, which represent 

(15.5%) of the total admission, like pneumonia, 

aspiration pneumonia whooping cough, and 

acute bronchiolitis. This could be a reflection 

of disease prevalence under five years of age; 

this may be decreased by incorporating pneu-

mococcal vaccine in the national immunization 

program. The predominance of neurological 

diseases and respiratory illness at admission in 

our study is similar to studies from Egypt and 

Bangladesh  (Hoque et al., 2012; Rady, 2014), 

and another study also showed that  respiratory 

diseases 40%, followed by neurological illness 

27% were the common cause of illness in their 

PICU (Singhal, Kumar, Puliyel, Singh, & 

Srinivas, 2001). In the current study, cardio-

vascular diseases represent 4% of the total ad-

mission, and 92.5% of them had congenital 

heart disease, the most common cause of 

deaths in PICU, where in studies in India, they 

represents 41.1% and 6.5% respectively 

(Abhulimhen-Iyoha et al., 2014; Shah et al., 

2014) While in a study in Pakistan, they found 

that post cardiac surgery 34% to be the most 

common condition (Haque & Bano, 2009).  

In our study acute gastroenteritis represent 

5.5% of the total admission, this may be due to 

incorporating ROTA viral vaccine in the na-

tional vaccination program whereas in a study 

done in India diarrheal diseases were the com-

monest cause of admission 26.8% (Sharma et 

al., 2012). Out of 1026 child admitted, 

668(65%) child were improved and transferred 

to the ward or discharged home in satisfactory 

condition, and 32 (3%) child were referred to 

other specialized hospitals. The referred pa-

tients include:  children with surgical problems, 

patients for cardiac surgery, some patients need 

special investigation like bone marrow aspira-

tion and MRI, and some patients were referred 

to based on a family request in spite of the un-

necessary referral because of the lack of confi-

dence in the care provided to their children. 99 
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out of 1026 patients (9.6%) left against medical 

advice (LAMA), mainly for domestic reasons 

including the lack of caring for children, and 

the lack of confidence on the level of care pro-

vided to these children whereas in a study in 

Bangladesh they found that 6 out of 119 (5%) 

left against medical advice for the same rea-

sons(Hoque et al., 2012). 

 Twenty-six patients died during the course of 

admission, giving an ICU mortality rate of 

2.5%. This mortality rate was underestimated 

because some of the referred children were 

very sick, and some cases were received dead 

but not registered for medico-legal causes. This 

value is near to the result documented in re-

ported in India 2.6% and less than Hong Kong 

6.7%, (Choi et al., 2005; Khilnani et al., 2004).  

It is ,however, less than the overall mortality of 

16.7% recorded in other parts of India, and 

15% mortality rate documented in Brazil in 

2010, and also less than that shown in Greece 

9.7% (Costa, Delgado, Ferraro, & Okay, 2010; 

Klem, Pollack, & Getson, 1990). ICU mortality 

rate varies depending on the case age, gender, 

length  of stay and organizational aspects of the 

unit (El‐Nawawy, 2003). This study is a little 

effort to determine the pattern of admission and 

the outcome of critically ill children, and to 

help these angles by making the critical care 

more feasible. 

CONCLUSION 

Epidemiologic analysis of the pattern of pa-

tients admitted to our PICU shows different 

etiologies for admission. On the top, there were 

neurological and respiratory systems; and con-

genital heart disease was the major cause of 

death. The absence of a high-dependency unit 

at our hospital led to the admission of some 

patients who were not ill enough to require 

ICU admission. The high referral rate to special 

units like pediatric surgery and ENT unit for 

bronchoscopy may provide an argument for 

establishing pediatric surgical and ENT de-

partment. Death rate was underestimated be-

cause some patients were brought in a serious 

condition and we do not know their fate and 

some cases were received dead but not regis-

tered for medico-legal causes. 
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ة جتر ح ضرالأمت تعرضتوا التيين) ستةة 15 إلت  شتدر) معتدل دوتول الاطفتال متن عمتر توصتي  الدراستة استتددتت :المستتخم 
بأثر رجعتي  ممفات المرض لك من ولال دراسة يو  الطبي،ركز طبرق بم الأطفال طب قسم تي المركزة العةاية وحدة إل  والمحولين

 طبترق الطبتيركتز م تتي المركزة العةاية وحدة تي المقبولين الأطفال عدد بمغ حيث . 2016 ديسمبر إل  2016يةاير من الفترة من
 ٪ 64 نأ العمتري التوزيت  وأظدتر .1 :12 ث:الإةتا إلت  التيكور وبةستبة الإةتاث من 44.9من اليكور و% %55،  .طفلا 1026

التةفستي  والجدتاز المركتزي العصتبي الجدتازامتراض  ةستبة أن الدارستة بيةت .سةة( 1- شدر 1)من  الرض  من هم الكمي العدد من
 متن المركتزة، العةايتة وحتدة دوتول تتطمتب والتتي شتيوعا الأكثتر راضالأمت متن ضالامترا هتي  وتعتبتر التتوالي عمت ) 12٪ ٪،23)

الإجمتتالي  الوتيتات معتدلوديستمبر( تبرايتتر  يةتاير،)الشتتا  شتدر تصتتل  معظتم حتتالات التدوول كاةتت تتي أن اأيضت تبتين الدراستة
كتان  معةويتا.وكاةتت هتي  الإحصتاتيات موتمفتة  26 \ 9مقارةتة بالإةتاث  26 \ 17ةسبة الوتاة أعم  تي اليكور  وكاةت2.5%(26)

 ) ٪56) الكمتي العتدد متن اضتيمر  668 .(٪ 39) مريضتا 26/  10السبب الأكثر شيوعا لموتتاة حيتث كتان بامراض الومفية بالقم
 تحديتدا، أكثتر مستشتف  إلت  ) %3 ( مريضتا 32 وأحيتل الطبيتة، المشتورة بتدون غتادروا( ٪9.6 ( مريضتا 99 حتالتدم، تحستةت
الجدتاز  الومقيتة، التدتابالتشتوهات  الومقيتة، القمتبامتراض  الرتتوي الالتدتاب كتان. )٪ 2.5)الوتيات ةسبة بمعدل مريضا 26 وتوتي

 .لموتاة شيوعا الأسباب أكثروالرتوي العصبي 
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Abstract: The aim of this study was to investigate the response of broilers fed on test diets contain-

ing non-antibiotic growth promoters; Probiotic (Bio Plus 2B), Prebiotic (Techno Mos), Synbiotic, 

and medicinal herbs (Mixture of Origanum majorana, Foeniculum vulgare, and Carum carvi in ra-

tio 1:1:1), each within two dietary protein levels (normal and low), on these broiler performance. 

The study was carried out at the Poultry Research Center, Faculty of Agriculture; Alexandria Uni-

versity, Egypt. The experimental period lasted for 42 days. A total number of 500 days from Cobb 

broiler chicks, with similar average live body weight, were randomly distributed into 10 treatments. 

Each treatment comprised of 5 replicates of 10 chicks each. Ten experimental diets were formulated 

to be approximately isocaloric and cover all nutrients required for broiler throughout two stages of 

growth periods, starter diets (1 - 21) and finisher diets (22 - 42) days of age. Ten experimental diets 

were consisting of two levels of crude protein (recommended or low (85% of recommended)) and 

five feed-additive programmes (control, probiotic, prebiotic, synbiotic and medicinal plants). In 

general, feeding broiler lower crude protein levels (-10% of NRC) resulted in poorer growth per-

formance, which was partially compensated with the non-antibiotic additives. Among the additives, 

synbiotic had positively significant effects on FCR, BW. 

Keywords: probiotic, prebiotic, synbiotic , medicinal plants , Performance, Broilers , Protein  

INTRODUCTION 

Feeding on sub-therapeutic levels of antibiotics 

have been historically a common practice in 

some sectors of the commercial broiler industry 

in order to promote growth performance, pro-

tect overall flock health, and prevent diseases 

(Goodarzi, Landy, & Nanekarani, 2013). How-

ever, the repeated use of antibiotics in poultry 

diets has resulted in severe problems such as 

higher resistance of pathogen to antibiotics, 

imbalance of normal microflora in the gut, re-

duction in beneficial intestinal microflora, and 

accumulation of antibiotics residue in animal 

products and consequently increasing the nega-

tive impact on the environment (Barton, 2000; 

Hinton, Kaukas, & Linton, 1986).  

As Barton (2000) reported, the emergence of 

antibiotic resistance is closely related to the 

amount of antibiotic residues in the environ-

ment, as the resistance to antibiotics is increas-

ing due to the misuse of antibiotics as growth 

promoters (AGP) in animal feeds as well as the 

treatment of humans and animals (Goodarzi et 

al., 2013). The European Union recently has 

released a report concluding that about 25,000 

patients die each year from infections caused 

by drug-resistant bacteria, which is equivalent 

to €1.5 billion of medical healthcare costs 

(Salim et al., 2013; Ziggers, 2011). Such data 

https://doi.org/10.54172/mjsc.v33i4.298
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.298&amp;domain=pdf&amp;date_stamp=2008-08-14
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indicates the seriousness of the problem 

throughout the globe and explains why many 

countries world-wide have banned antibiotic 

usage in livestock feeds.  

Beneficial effects of dietary additives such as 

probiotics, prebiotics and organic acids, on the 

energy and protein utilization of poultry have 

been reported (Angel, Dalloul, & Doerr, 2005; 

Pirgozliev, Murphy, Owens, George, & 

McCann, 2008; Samarasinghe, Wenk, Silva, & 

Gunasekera, 2003; Yang et al., 2008). It has 

also been suggested that feed additives may be 

more efficient when low nutrient diets are fed. 

Generally, low density diets are more profita-

ble and resulted in less environmental pollution 

problems. In recent years, the high price of pro-

tein sources as well as environmental concerns 

related to high nitrogen excretion have resulted 

in increasing interest for using low protein di-

ets in poultry production (Torres-Rodriguez et 

al., 2005). Considering the positive effects of 

probiotics, prebiotics and organic acids on pro-

tein utilization, using low protein diets supple-

mented with these additives in broiler nutrition 

may be practical. In this regard, Angel et al. 

(2005) reported that feeding on low nutrient 

diets resulted in poorer performance, but die-

tary inclusion of probiotics helped the birds to 

overcome this negative effect by improving 

nutrient retention. Moreover, it has been re-

ported that probiotics, prebiotics, and organic 

acids have positive effects on the immunity 

system (Huang et al., 2007; SA, El-Sanhoury, 

El-Mednay, & Abdel-Azeem, 2008; Zulkifli, 

Abdullah, Azrin, & Ho, 2000). However, there 

are only a few comparative reports on the ef-

fects of probiotics, prebiotics and organic acids 

on performance, immunity and the intestinal 

morphology of broilers fed on different levels 

of protein. Consequently, the current study was 

designed to investigate the response of broilers 

to diets supplemented with non-antibiotic 

growth promoters (probiotic (BioPlus 2B), 

prebiotic (TechnoMos), symbiotic, and medici-

nal herbs (Mixture of Origanum majorana, 

Foeniculum vulgare and Carum carvi in ratio 

1:1:1), within two dietary protein levels (nor-

mal and low), on the Performance of Broilers. 

 

MATERIALS AND METHODS 

This study was conducted at Poultry Research 

Center, Faculty of Agriculture, Alexandria 

University. The experimental work was carried 

out at the broiler Production Unit, the current 

study was designed to investigate the response 

of broilers fed on test diets containing non-

antibiotic growth promoters (probiotic (BioPlus 

2B), prebiotic (TechnoMos), Synbiotic,  and 

medicinal herbs (Mixture of Origanum ma-

jorana, Foeniculum vulgare and Carum carvi 

in ratio 1:1:1), within two dietary protein levels 

(normal and low), on broiler performance . 

 (Probiotic (BioPlus 2B) and prebiotic (Tech-

noMos) were purchased from the local market 

which were German originated products and 

imported within the same production season, 

and the medicinal herbs (Mixture of Origanum 

majorana, Foeniculum vulgare and Carum 

carvi in ratio 1:1:1) was purchased from the 

local market, and a sample was utilized for fur-

ther chemical evaluation. 

Additives (probiotic, prebiotic and Herbs). 

All additives were commercial products in 

powder form and added to the diets according 

to the levels recommended by the manufactur-

ers. Additives and their dosages were: 

Probiotic (BioPlus 2B): 

Mixture of Bacillus licheniformis spores and 

Bacillus subitlis spores (DSM5750) in ratio 

1:1, at 1g/kg of the starter and finisher diets. 

Prebiotic, TechnoMos: 

Biological active materials from the cell wall, 

fractions of Saccharomyces cerevisiae rich in 

1,3 B-glucans and mannans 1000g, contains 

Total Glucans           24% 

B-glucans             20% 

a-glucans and free    

glucans       

 

4%  

Total mannans:           18% 
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Synbiotic: (Mixture of Probiotic and Prebiotic 

in ratio 1:1). 

Herbs: 

 (Mixture of Origanum majorana, Foeniculum 

vulgare and Carum carvi in ratio 1:1:1). 

Experimental diets 

This experiment was designed in a 2 × 5 facto-

rial arrangement with two levels of dietary 

crude protein (CP) and a four feed-additive 

programmer. The two levels of protein were 

the recommended: 230 and 200 g CP/kg for 

starter and finisher diets, respectively (Council, 

1994), and low levels: 195 and 170 g CP/kg for 

starter and finisher diets, respectively. The 

feed-additive programmer was as follows: 

1. The basal diet without any feed additive 

served as the control. 

2. The basal diet supplemented with probiotic 

(1g/Kg). 

3. The basal diet supplemented with prebiotic 

(1g/Kg). 

4. The basal diet supplemented with probiotic 

and prebiotic (Synbiotic) (1g/Kg). 

5. The basal diet supplemented with medicinal 

herb (1.5g/Kg). 

The compositions of the experimental diets are 

presented in Table 1. 

Table (1). Composition and Calculated Analysis of the basal Experimental Diets (g/kg). 

Ingredients,% 

Experimental diets 

Starter 1 to 21 Day Grower 21 to 42 day 

Recommended 

Protein 

Low 

Protein 

Recommended 

Protein 

Low 

Protein 

Yellow Corn 552.00 660.00 600.00 706.00 

Soybean Meal 44% 310.00 230.00 262.00 190.00 

Corn Gluten Meal 80.00 60.00 80.00 50.00 

Di-calcium phos-

phate 
15.00 15.00 15.00 16.00 

Lime stone 13.00 14.00 13.00 13.00 

Salt (NaCl) 3.5 4.5 3.5 3.5 

Veg. oil 20.00 10.00 20.00 15.00 

L-lysine 0.00 1.52 0.20 2.00 

DL-Methionine 1.58 2.00 1.95 2.25 

Premix * 3.00 3.00 3.00 3.00 

Total 1000 1000 1000 1000 

Calculated analysis 

Crude Protein % 
23.46 19.2 21.3 17.4 

M.E. (kcal/ kg) 3149 3156 3285 3297 

C/P 134 164 154 189 

Fat 5.8 7.20 6.4 7.8 

Crude Fiber, % 2.44 2.9 2.63 3.1 

Calcium, % 1.02 1.07 0.98 1.03 

Phosphorus 0.50 0.50 0.50 0.50 

Methionine % 0.45 0.46 0.43 0.42 

Lysine % 1.19 1.18 1.07 1.05 

* premix each kg contain vit. A (12 M.I.U.), vit. D3 (3 U.I.U.), vit. E (10g), vit. K2 (1g), vit. B1 (1g), vit. B2 (5g), vit.  B6 (1.5g), vit. 

B12 (10g), Pantathenic acid (10g), Nicotinic acid (20g), Folic acid (1000 mg), Biotin (100g), Choline chloride (500g), Copper (15g), 

Iodine (9g), Iron (35g), Manganese (66g), Zinc (66g), Selenium (30g).
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The 2 levels of CP were the (Council, 1994) -

recommended level (23 % CP, for the starter 

and %21 grower diets, respectively) or the low 

level (19 % CP for the starter and %17 finisher 

diets, respectively). 

The starter and grower diets in mash form were 

fed from 1 to 21 d and 22 to 42 d of age, re-

spectively. 

 Statistical Analysis: 

Data from all response variables were subject-

ed to one analysis of variance applying SAS 

program (SAS, 2008) using General Linear 

Model (GLM). Significant differences among 

treatment means were separated using Dun-

can’s multiple range procedure (Duncan, 1955) 

at 0.05, 0.01 and 0.001 probabilities.  

The statistical model used was as follows: 

Yijk= µ + Si + Jj+ (SJ)ij + eijkl 

Where: 

Yijk=   Observed value of the dependent varia-

ble. 

µ =  Overall mean. 

Si = Effect of protein level. 

Jj = Effect of feed additives inclusion.  

(SJ)i j= Interaction between protein level and 

feed additives inclusion. 

eijkl  =  The experimental random error.     

RESULTS AND DISCUSSION 

Performance traits: 

Live Body Weight 

The average live body weights of broilers 

throughout the six weeks experimental period 

as affected by different dietary additives under 

two levels of protein are presented in Table (2). 

It is clearly shown that no significant differ-

ences in body weight could be detected in ini-

tial body weight at day one of age. The interac-

tion effect between the different additives and 

the two levels of protein started to show at two 

weeks of age with the probiotic and synbiotic 

treatments under the recommended level of 

protein having the highest body weights with a 

5.1 and 2.6% increase compared to the control 

treatment under the recommended protein level 

(p ≤ 0.001), respectively. Lowest live body 

weight was observed with the prebiotic treat-

ment under the low level of protein with a re-

duction of 21.7% compared to the control 

treatment under the recommended level of pro-

tein and 7.5% compared to the control treat-

ment under the low level of protein (p≤ 0.001). 

These effects were sustained to the end of the 

experimental period. At 6 weeks of age, the 

highest body weights were observed under the 

herb, synbiotic and probiotic treatments under 

the recommended level of protein with 4.9, 4.7 

and 4.5% increases compared to the control 

treatment under the recommended level of pro-

tein, respectively (p≤ 0.05). At the end of the 

experiment period, the lowest body weight was 

observed with the probiotic treatment under the 

low level of protein with a reduction of 4.49% 

compared to the control treatment under the 

recommended level of protein, and 1.4% com-

pared to the control treatment under the low 

level of protein (p≤ 0.05). 

Effects of different levels of protein on live 

body weight regardless of feed additives are 

presented in Table (2). After only one week of 

treatment, the effect of low protein level was 

observed and sustained until the end of the ex-

perimental period. Low protein levels signifi-

cantly reduced live body weight by 5.5, 19.4, 

24, 39, 45.8 and 43.6% compared to the rec-

ommended protein treatment throughout the 6 

weeks experimental period, respectively 

(p≤0.001).  

Effects of different feed additives on live body 

weight regardless of protein levels are present-

ed in  Table (2). Different feed additives effects 
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started to show from the second week of age. 

By the end of the experimental period, different 

feed additives increased live body weight to 

reach 103, 102, 105 and 103% of control val-

ues with the probiotic, prebiotic, symbiotic, 

and herb treatments, respectively (p≤0.05). 

(SM Kabir, 2009; Torres-Rodriguez et al., 

2007) reported that administration of probiotic 

to turkeys increased the average daily gain and 

market body weight, representing an economic 

alternative to improve turkey production. How-

ever, (Aksu, Esenbuga, & Macit, 2006; SM 

Kabir, 2009) used Saccharomyces cerevisiae as 

a dietary probiotic to assess performance and 

found no overall weight gain difference. Probi-

otic is a generic term, and products can contain 

yeast cells, bacterial cultures, or both that stim-

ulate microorganisms capable of modifying the 

gastrointestinal environment to favor health 

status and improve feed efficiency (Dierick, 

1989; SM Kabir, 2009). Several studies report-

ed that probiotics have beneficial effects on 

growth performance (Apata, 2008; Awad, 

Ghareeb, Abdel-Raheem, & Böhm, 2009; 

Dizaji, Hejazi, & Zakeri, 2012; SML Kabir, 

Rahman, Rahman, Rahman, & Ahmed, 2004; 

Khaksefidi & Ghoorchi, 2006; Kralik, 

Milaković, & Ivanković, 2004; Mountzouris et 

al., 2007; Sen et al., 2012; Shim et al., 2010; 

Solis de los Santos et al., 2005). 
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Table (2). Effect of protein level and non- antibiotic feed additives and their interaction on  body weight at different ages of broilers. 

 

 

Protein level 

 

Additives 

 

Body weight 

 d 1 

Body  

weight 

 d 7 

Body weight d 

14 

Body weight  

d 21 

Body weight d 

28 

Body weight 

d 35 

Body weight 

d 42 

Interaction Effect 

 

 

Recommended 

Control 40.36 ± 0.61 169.36 ± 2.28 438.20
b
 ± 7.47 838.28

b
 ± 8.54 1438.88

b
 ±14.06 2060.84

ab
 ± 36.66 2508.48

c
 ± 59.45 

Probiotic 40.32 ± 0.46 164.28 ± 2.18 460.68
a
 ± 6.77 880.24

a
 ± 12.70 1486.28

a
 ± 17.57 2066.80

ab
 ± 34.26 2621.12

a
 ± 28.03 

Prebiotic 40.40 ± 0.38 170.60 ± 2.60 444.84
ab

 ± 4.50 815.68
b
 ± 14.79 1411.44

b
 ± 13.13 2005.46

b
 ± 36.89 2556.58

b
 ± 29.22 

Synbiotic 40.32 ± 0.39 169.84 ± 2.37 449.64
a
 ± 8.16 856.28

ab
 ± 14.78 1474.80

a 
± 17.32 2051.72

ab
 ± 22.81 2625.96

a
 ± 31.26 

Herb 40.84 ± 0.54 167.44 ± 2.96 443.80
ab

 ± 8.19 857.88
ab

 ± 12.53 1487.76
a
 ±16.59 2119.96

a
 ± 38.73 2630.52

a
 ± 40.63 

 

 

Low 

Control 40.72 ± 0.68 158.40 ± 1.29 371.08
c
 ± 6.69 662.32

c
 ± 6.14 924.00

c
 ± 13.40 1169.12

c
 ± 28.36 1445.28

de
 ± 39.96 

Probiotic 40.50 ± 0.57 159.62 ± 1.16 347.62
de

 ± 6.09 648.12
cd

 ± 12.2 877.83
d
 ± 14.03 1100.50

d
 ± 24.95 1425.46

e
 ± 63.23 

Prebiotic 40.48 ± 0.40 158.08 ± 1.60 343.32
e
 ± 5.18 641.80

cd
 ± 9.79 874.44

d
 ± 15.31 1104.68

d
 ± 26.13 1478.56

d
 ± 31.61 

Synbiotic 39.64 ± 0.52 161.16 ± 1.22 362.68
d
 ± 5.97 654.40

cd
 ± 8.70 880.00

d
 ± 17.00 1085.21

e
 ± 16.57 1493.08

d
 ± 34.05 

Herb 40.88 ± 0.52 157.6 ± 5.422 376.88
c
 ± 5.62 620.96

d
 ± 8.06 894.60

d 
± 20.09 1121.28

cd
 ± 33.12 1456.32

de
 ± 46.75 

Main Effects of Protein Level 

 

Protein  

Recommended 40.44 ± 0.21 168.30
a
 ± 1.11 447.43

a
 ± 3.21 849.67

a
 ± 5.98 1459.8

a
 ± 7.46 2061.40

a
 ± 15.44 2588.79

a
 ± 17.98 

Low 40.44 ± 0.24 158.98
b
 ± 1.20 360.41

b
 ± 2.86 645.50

b
 ± 4.22 890.27

b
 ± 7.31 1116.54

b
 ± 11.96 1459.75

b
 ± 19.63 

Main Effects of Feed Additives 

 

 

Additives 

Control 40.54 ± 0.45 163.88 ± 1.52 404.64
ab

 ± 6.90 750.30
abc

 ± 13.60 1181.44
a
 ± 38.01 1614.98

a
 ± 67.70 1976.88

b
 ± 83.81 

Probiotic 40.40 ± 0.36 162.01 ± 1.28 405.30
ab

 ± 9.32 766.55
a
 ± 18.89 1188.27

a
 ± 45.30 1593.51

ab
 ± 72.84 2035.49

ab
 ± 92.63 

Prebiotic 40.44 ± 0.27 164.34 ± 1.76 394.08
b
 ± 8.00 728.74

c
 ± 15.21 1142.94

b
 ± 39.63 1545.88

b
 ± 68.68 2006.57

ab
 ± 80.65 

Synbiotic 39.98 ± 0.32 165.50 ± 1.45 406.16
ab

 ± 7.97 755.34
ab

 ± 16.73 1177.40
a
 ± 44.15 1578.33

ab
 ± 71.13 2071.08

a
 ± 84.87 

Herb 40.86 ± 0.37 162.56 ± 3.13 410.34
a
 ± 6.85 739.42

bc
 ± 18.46 1191.18

a
 ± 44.28 1620.62

a
 ± 75.66 2043.42

ab
 ± 89.29 

ANOVA 

S. O. V         

 Pr × Add  NS NS *** * * * * 

Protein (Pr) NS *** *** *** *** *** *** 

Additives (Add)  NS NS * * * * * 
a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P ≤ 0.05) 

NS= Non- significant.  ( * P ≤0.05)      (** P ≤0.01 )    (*** P ≤0.001). 
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Live Body Weight Gain 

The body weight gain of broilers throughout 

the six weeks experimental period as affected 

by different dietary additives under two levels 

of protein are presented in Table (3).                 

There were no significant differences in body 

weight gain from day one till the first week of 

age. During the second week of age, the high-

est body weight gain was observed with the 

probiotic treatment under the recommended 

level of protein with an increase of 10.3% 

compared to the control treatment under the 

same level of protein (p≤0.01). Lowest body 

weight gain at the same age was observed with 

the prebiotic treatment under the low level of 

protein with a decrease of 31.1% compared to 

the control treatment under the recommended 

level of protein, and 12.9% compared to the 

control treatment under the low level of protein 

(p≤ 0.01). At 6 weeks of age, the highest body 

weight gain was observed under the synbiotic 

treatment under the recommended level of pro-

tein with 4.9% increase compared to the con-

trol treatment under the same level of protein, 

(p≤ 0.05). At the end of the experiment period, 

the lowest body weight gain was observed with 

the control treatment under the low level of 

protein with a reduction of 43% compared to 

the control treatment under the recommended 

level of protein (p≤ 0.05). Overall the whole 

experimental period, the highest body weight 

gain was observed with the herb treatment un-

der the recommended level of protein, and the 

lowest with the probiotic treatment under the 

low level of protein (p≤ 0.05).  

  Effects of different levels of protein on body 

weight gain regardless of feed additives are 

presented in Table (3). After only one week of 

treatment, the effect of low protein level was 

observed and sustained to the end of the exper-

imental period. Low protein level significantly 

reduced body weight gain to reach 93, 72.6, 

70.5, 40, 37.7 and 69.2% of the recommended 

protein treatment values throughout the 6 

weeks experimental period, respectively 

(p≤0.001). Over all the experimental period, 

the gain under the low level of protein was 

lower than the gain obtained with the recom-

mended level of protein by 44% (p≤0.001).  

Effects of different feed additives on body 

weight gain regardless of protein levels are 

presented in Table (3). Different feed additives 

did not show significant effects except at the 

end of experimental period. By 6 weeks of age, 

different feed additives increased body weight 

gain to reach 137, 127.5, 135.6 and 117% of 

control with the probiotic, prebiotic, symbiotic, 

and herb treatments, respectively (p≤0.001). 

Over the whole experimental period, the high-

est gain was obtained with the synbiotic treat-

ment (p≤0.01). 
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Table (3). Effect of protein level and non- antibiotic feed additives and their interaction on body weight gain at different ages of broiler

 

Protein  

 

Additives 

 

Body weight 

gain d 1-7 

Body weight 

gain d 7-14 

Body weight 

gain d 14-21 

Body weight gain 

d 21-28 

Body weight 

gain d 28-35 

Bodyweight gain 

d 35-42 

Body weight gain Over 

All 

Interaction Effect 

 

 

Recommended 

Control 129.0 ± 2.22 268.84
ab

 ±7.65 400.08
b
 ± 9.18 600.60

b
 ±16.55 621.96

a
 ± 33.96 446.48

c
 ± 35.55 2468.12

c
 ± 59.60 

Probiotic 123.96 ± 2.40 296.40
a
 ± 7.13 419.56

a
 ± 11.49 606.04

b
 ± 24.08 580.52

b
 ± 32.03 554.32

ab
 ± 27.74 2580.80

ab
 ± 28.14 

Prebiotic 130.20 ± 2.64 274.24
ab

 ± 4.98 370.84
c
 ± 16.76 595.76

b
 ± 17.11 588.66

b
 ± 33.11 551.12

ab
 ± 34.15 2516.21

b
 ± 29.09 

Synbiotic 129.52 ± 2.20 279.80
ab

 ± 7.19 406.96
b
 ± 14.63 618.20

a
 ± 16.78 576.92

b
 ± 26.03 568.92

a
 ± 32.80 2585.64

ab
 ± 31.32 

Herb 126.60 ± 2.76 276.36
ab

 ± 8.07 414.08
a
 ± 14.18 629.88

a
 ± 19.81 632.16

a
 ± 41.84 510.56

b
 ± 23.62 2589.68

a
 ± 41.02 

 

 

Low 

Control 117.68  ± 1.42 212.68
c
  ± 6.74 291.24

d 
 ± 10.70 261.68

c
  ± 13.69 245.12

c
  ± 20.38 276.16

g
  ± 29.40 1404.56

e
  ± 40.10 

Probiotic 121.70  ± 2.25 193.58
d
  ± 7.82 293.16

d 
 ± 14.86 228.45

d
  ± 14.63 218.70

d
  ± 20.28 434.87

c
  ± 46.03 1389.01

f
  ± 59.82 

Prebiotic 117.60  ± 1.51 185.24
d
  ± 4.96 298.48

d
  ±12.56 232.64

d
  ± 17.17 230.24

cd
  ± 16.06 373.88

e
  ± 23.17 1438.08

ed
  ± 31.62 

Synbiotic 121.52  ± 1.30 201.52
d
  ± 6.08 291.72

d
  ±11.77 225.60

d
  ± 14.75 208.58

e
  ± 12.76 407.87

d
  ± 28.10 1453.50

d
  ± 33.89 

Herb 116.80  ± 5.47 219.20
c
  ±6.02 244.08

e 
 ±10.83 273.64

c
 ±21.66 226.68

d
  ± 17.32 335.04

f
  ± 20.33 1415.44

ed
  ± 46.85 

Main Effects of Protein Level 

 

Protein  

Recommended 127.85
a 
 ± 1.10 279.12

a 
 ± 3.22 402.30

a
  ± 6.13 610.09

a 
 ± 8.47 600.13

a 
 ± 15.0 526.08

a 
 ± 14.23 2548.35

a
  ± 18.03 

Low 119.04
b 
 ± 1.27 202.51

b 
 ± 3.01 283.66

b 
 ± 5.66 244.53

b 
 ± 7.54 226.06

b 
 ± 7.82 364.65

b 
 ± 14.32 1420.10

b
  ± 19.24 

Main Effects of Feed Additives 

 

 

Additives 

Control 123.34  ± 1.53 240.76 ± 6.44 345.66
 
 ± 10.44 431.14  ± 26.44 433.54  ± 33.29 361.32

c  
 ± 25.87 1936.34

b
  ± 83.87 

Probiotic 122.85  ± 1.63 246.04 ± 9.07 357.65
 
 ± 12.99 421.10  ± 30.66 403.30  ± 32.24 495.81

a  
 ± 27.71 1997.06

ab
  ± 91.85 

Prebiotic 123.90  ± 1.75 229.74 ± 7.24 334.66
  
 ± 11.58 414.20  ± 28.57 405.79  ± 31.49 460.69

ab 
 ± 23.96 1966.14

ab
  ± 80.65 

Synbiotic 125.52  ± 1.39 240.66 ± 7.27 349.34
  
 ± 12.41 421.90  ± 30.14 396.51  ± 30.28 490.04

a  
 ± 24.39 2031.12

a
  ± 84.81 

Herb 121.70  ± 3.11 247.78 ± 6.44 329.08
  
 ± 15.01 451.76  ± 29.30 429.42  ± 36.62 422.80

b 
 ± 19.87 2002.56

ab
  ± 89.35 

ANOVA 

S. O. V         

 Pr × Add  NS ** ** * * * * 

Protein (Pr) *** *** *** *** *** *** *** 

Additives (Add)  NS NS NS NS NS *** * 
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Feed Intake 

The feed intake of broilers throughout the six 

weeks experimental period as affected by dif-

ferent dietary additives under two levels of pro-

tein are presented in Table (4). Effects of dif-

ferent additives under the two levels of protein 

fluctuated throughout the experimental period 

with the control group under the recommended 

protein level consuming highest amounts of 

food. By the end of the experimental period, 

the lowest feed was consumed by the herb 

treated group under the low level of protein 

representing 46% of feed consumed by the 

control group under the recommended level of 

protein, and 71% of feed consumed by the con-

trol group under the low level of protein 

(p≤0.001). Over all the experimental period, 

the highest amount of food was consumed by 

the control treatment under the recommended 

level of protein and the lowest by the probiotic 

treatment under the low level of protein 

(p≤0.001).  

Effects of different levels of protein on feed 

intake regardless of feed additives are present-

ed in Table (4). After only one week of treat-

ment, the effect of low protein level was ob-

served and sustained to the end of the experi-

mental period. Low protein level significantly 

reduced feed intake to reach 83, 86, 87, 74, 58 

and 58% of the recommended protein treatment 

values throughout the 6 weeks experimental 

period, respectively (p≤0.001). Over the whole 

experimental period, the low protein groups 

consumed 68% of the feed consumed by the 

recommended protein groups (p≤0.001). 

Effects of different feed additives on feed in-

take regardless of protein levels are presented 

in Table (4). At the end of the experimental 

grower period (35-42 d), different feed addi-

tives of probiotic, prebiotic, symbiotic or herbs 

reduced the amount of feed intake to reach 94, 

85, 85 and 85% of that of the control group, 

respectively. Over all the experimental period, 

the highest amount of feed was consumed by 

the control group and the lowest was by the 

probiotic groups. 

  The improvement in growth performance and 

feed efficiency of broiler chickens fed diet 

supplemented with different strains of probiot-

ics (Awad et al., 2009; Awad, Ghareeb, & 

Böhm, 2010; SML Kabir et al., 2004; 

Mountzouris et al., 2007; Sen et al., 2012) are 

supposed to be induced by the cumulative ef-

fect of probiotic action including the improve-

ment of feed intake and digestion (Shim et al., 

2010), increased digestive enzyme activity and 

decreased ammonia production (Jin, Ho, 

Abdullah, & Jalaludin, 2000; Sen et al., 2012), 

maintenance of beneficial microbial population 

(Fuller, 1989), and alteration of bacterial me-

tabolism (Jin et al., 2000; Sen et al., 2012). 
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Table (4). Effect of protein level and non- antibiotic feed additives and their interaction on Feed intake of broiler at different ages of broiler 

protein Additives 
Feed intake (g)  d 

1-7 

Feed intake (g) d 

7-14 

Feed intake (g) 

d 14-21 

Feed intake (g) d 

21-28 

Feed intake (g) d 

28-35 

Feed intake (g) 

d 35-42 

Feed intake (g) 1-

42d 

Interaction Effect 

 

 

Recommended 

Control 173
a 

284 497
a
   807

a 
961

a 
1072

a 
3794.06

a 

Probiotic 170
a 

 270 466
ab 

 724
bc 

857
b 

1008
b 

3494.08
c 

Prebiotic 174
a 

 271 471
ab 

764
b 

841
b 

969
c 

3472.40
c 

Synbiotic 172
a 

  268 468
ab 

730
bc 

869
b 

967
c 

3474.25
c 

Herb 160
b 

 264 459
ab 

822
a 

910
ab 

1028
b 

3644.11
b 

 

 

Low 

Control 142
cd 

245 449
b 

597
c 

609
c 

698
d 

2740.10
d 

Probiotic 158.
b 

237 410
c
  539

d 
482

d 
646

e 
2280.90

g 

Prebiotic 149
c 

232 406
c 

576
cd 

504
d 

543
f 

2408.25
e 

Synbiotic 129
d 

228 399
c 

537
d 

493
d 

545
f 

2330.10
f 

Herb 128
d 

224 390
c 

591
c 

487
d 

493
f 

2313.25
f 

SEM  1.7 0.8 1.6 2.7 3.8 6.4 8.7 

Main Effects of Protein Level 

 

Protein  

Recommended 170
a
 271

a
 472

a
 769

a
 887

a
 1009

a
 3575.68

a 

Low 141
b
 233

b
 410

b
 568

b
 515

b
 584

b
 2415.46

b 

SEM  0.82 1.07 1.64 2.94 4.11 9.71 18.06 

Main Effects of Feed Additives 

 

 

Additives 

Control 157.500
c
 264.500

a
 473.000

a
 702.000

b
 785.000

a
 885.000

a
 3267.03

a 

Probiotic 164.183
a
  253.959

b
 438.448

b
 633.571

d
 673.734

d
 830.877

b
 2899.83

c 

Prebiotic 161.500
b
 251.500

cb
 438.500

b
 670.000

c
 672.500

d
 751.653

c
 2940.20

cb 

Synbiotic 150.500
d
  248.000

cd
  433.500

c
 633.500

d
 681.000

c
 756.000

c
 2902.05

c 

Herb 144.000
e
 244.000

d
 424.500

d
 706.500

a
 698.500

b
 760.500

c
 2978.50

b 

SEM  2.21 3.11 4.56 14.41 26.67 34.13 85.69 

ANOVA 

S. O. V         

Pr  × Add *** NS *** *** *** *** *** 

 Protein (Pr)  *** *** *** *** *** *** *** 

Additives (Add)  *** *** *** *** *** *** *** 

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P ≤ 0.05) 

             NS= Non- significant.  ( * P ≤0.05)      (** P ≤0.01 )    (*** P ≤0.001). 
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4. Feed conversion ratio 

The feed conversion ratio of broilers through-

out the six weeks experimental period as af-

fected by different dietary additives under two 

levels of protein are presented in Table (5). By 

the end of the experiment period, synbiotic 

treatment showed the best feed conversion ratio 

under both protein levels (p≤0.05), whereas the 

worst was attributed to the low protein control 

treatment followed by the normal protein con-

trol treatment. It was noticed that different 

treatment improving effect was more profound 

under the low protein diet compared to their 

effect under the recommended protein diet. 

Feed conversion ratio under the recommended 

protein level improved by 28, 26, 30 and 21% 

and by 49, 48, 53, and 47% under the low pro-

tein diet with the probiotic, prebiotic, synbiotic 

and herb treatments, respectively. This comes 

in good agreement with previous findings, in 

general, these additives have proved to be most 

effective under conditions of stress, possibly 

the presence of unfavorable organisms, ex-

tremes in ambient temperature, diseases, 

crowding and poor management (Midilli et al., 

2008) or in this case low protein diet. Over the 

whole experimental period, the worst feed con-

version ratio was attributed to the low protein 

control and the best to the synbiotic treatment 

under the recommended protein level although 

without a significance.  

Effects of different levels of protein on feed 

conversion ratio regardless of feed additives 

are presented in Table (5). During the six 

weeks experimental period, low protein groups 

had the worst feed conversion ratio compared 

to the recommended protein groups except for 

those at periods. Over the whole experimental 

period for groups fed on low protein diets, their 

feed conversion ratio was worse by 23% com-

pared to those fed on recommended protein 

levels (p≤0.001).  

Effects of different feed additives on feed con-

version ratio regardless of protein levels are 

presented in Table (5). By 6 weeks of age, dif-

ferent feed additives improved feed conversion 

ratio by 39, 38, 42 and 35% compared to con-

trol with the probiotic, prebiotic, synbiotic and 

herb treatments, respectively (p≤0.001). Over 

all the experimental period, the synbiotic 

groups had the best feed conversion ratio. 

As a feed additive, probiotics has a good im-

pact on the poultry performance (Stavric and 

Kornegay, 1995;(Rowghani, Arab, & 

Akbarian, 2007). Mechanisms by which probi-

otics improve feed conversion efficiency in-

clude alteration in intestinal flora, enhancement 

of growth of nonpathogenic facultative anaero-

bic and gram-positive bacteria forming lactic 

acid and hydrogen peroxide, suppression of 

growth of intestinal pathogens, and enhance-

ment of digestion and utilization of nutrients 

(SM Kabir, 2009). Therefore, the major out-

comes from using probiotics include improve-

ment in growth, reduction in mortality (SM 

Kabir, 2009; Kumprecht & Zobac, 1998), and 

improvement in feed conversion efficiency, 

which are consistent with the findings of Tor-

tuero and Fernandez (Tortuero & Fernandez, 

1995) who observed an improvement in feed 

conversion efficiency as supplemented diet 

with probiotic with the supplementation of 

probiotic to the diet (SM Kabir, 2009). 
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Table (5). Effect of protein level and non- antibiotic feed additives and their interaction on Feed conversion ratio at different ages. 

 

protein 

 

Additives 

 

Feed conver-

sion (g) d 1-7 

Feed conver-

sion (g) d 7-14 

Feed conver-

sion (g) d 14-21 

Feed conversion 

(g) d 21-28 

Feed conver-

sion (g) d 28-35 

Feed conversion 

(g) d 35-42 

Feed conversion 

(g) Over All 

Interaction Effect 

 

 

Recommended 

Control 1.34 ± 0.02 1.08  ±0.03 1.25
cd

 ± 0.02   1.36
c
   ± 0.03 1.68

c
  ± 0.11 2.70

b
 ± 0.19 1.55  ± 0.03 

Probiotic 1.38 ± 0.02 0.92 ± 0.02 1.13
e
 ± 0.03 1.25

c
     ± 0.07 1.77

c
  ± 0.28 1.92

d
 ± 0.09 1.35  ± 0.01 

Prebiotic 1.35 ± 0.02 0.99 ± 0.01 1.34
c
 ± 0.07 1.30

c
   ± 0.03 1.52

d
  ± 0.08 1.99

cd
 ± 0.18 1.39  ± 0.01 

Synbiotic 1.33 ± 0.02 0.97 ± 0.02 1.20
d
 ± 0.06 1.20

c
   ± 0.03 1.59

d
  ± 0.08 1.90

d
 ± 0.17 1.34  ± 0.01 

Herb 1.28 ± 0.02 0.97 ± 0.03 1.13
e
 ± 0.03 1.33

c
   ± 0.04 1.67

c
  ± 0.16 2.13

c
 ± 0.11 1.41  ± 0.02 

 

 

 

Low 

Control 1.20  ± 0.01 1.18  ± 0.04 1.59
a
 ± 0.06 2.41

b
 ± 0.11 3.05

a
  ± 0.32 3.13

a
 ± 0.26 1.98  ± 0.03 

Probiotic 1.29  ± 0.01 1.25  ± 0.04  1.55
ab

 ± 0.15 2.62
ab

 ± 0.19 2.56
b
  ± 0.22 1.59

e
  ± 0.10 1.67  ± 0.03 

Prebiotic 1.27  ± 0.01 1.27  ± 0.03 1.42
b
 ± 0.06 2.88

a
 ± 0.26 2.47

b
  ± 0.18 1.60

e
 ± 0.10 1.69  ± 0.03 

Synbiotic 1.06  ± 0.01 1.15  ± 0.03 1.41
b
 ± 0.05 2.62

ab
 ± 0.16 2.60

b
  ± 0.18 1.47

e
 ± 0.09 1.62   ± 0.03 

Herb 1.14  ± 0.04 1.04  ± 0.02 1.69
a
 ± 0.09 2.49

b
 ± 0.19 2.47

b
  ± 0.20 1.63

e
 ± 0.12 1.67  ± 0.04 

Main Effects of Protein Level 

 

Protein  

Recommended 1.33
a
  ± 0.01 0.99

b
   ± 0.01 1.21

b
  ± 0.02 1.29

b
   ± 0.02 1.65

b
  ± 0.07 2.13

a
 ± 0.07 1.41

b
 ± 0.01 

Low 1.19
b
  ± 0.01 1.18

a
   ± 0.01 1.53

a
  ± 0.04 2.60

a
  ± 0.08 2.63

a
  ± 0.10 1.89

b
 ± 0.08 1.73

a
 ± 0.02 

Main Effects of Feed Additives 

 

 

Additives 

Control 1.27
b
 ± 0.01 1.13

ab
 ± 0.02 1.42  ± 0.04 1.89  ± 0.09 2.37  ± 0.19 2.91

a
 ± 0.16 1.77

a
  ± 0.04 

Probiotic 1.34
a
 ± 0.01 1.08

ab
 ± 0.03 1.33  ± 0.08 1.92  ± 0.14 2.16  ± 0.18 1.76

b
 ± 0.07  1.51

b
  ± 0.02 

Prebiotic 1.31
ab

 ± 0.01   1.13
a
 ± 0.02 1.38  ± 0.04 2.09  ± 0.17 2.00  ± 0.12 1.79

b
 ± 0.10  1.54

b
  ± 0.02 

Synbiotic 1.20
c
 ± 0.02 1.06

bc
 ± 0.02 1.30  ± 0.04 1.91  ± 0.13 2.09  ± 0.12 1.69

b
 ± 0.10  1.48

b
   ± 0.02 

Herb 1.21
c
 ± 0.02   1.00

c
 ± 0.02 1.41   ± 0.06 1.91  ± 0.12 2.07  ± 0.14 1.88

b
 ± 0.08 1.54

b
  ± 0.03 

ANOVA 

S. O. V         

 Pr × Add  NS NS * * * * NS 

Protein (Pr) *** *** *** *** *** * *** 

Additives (Add)  *** *** NS NS NS *** *** 

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P ≤ 0.05) 

            NS= Non- significant. ( * P ≤0.05)      (** P ≤0.01 )    (*** P ≤0.001.) 

 



Al-Mukhtar Journal of Sciences 66 (4): 603-633, 2018 

 

© 3002 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

ISSN:  online 2617-2186           print 2617-2178 

318 

CONCLUSION 

 There is a worldwide attempt to reduce antibi-

otic use in animal production as it cause an in-

crease in microbial resistance to antibiotics, 

and also residues in animal products can be 

harmful to consumers (Jin, Ho, Abdullah, & 

Jalaludin, 1998; Wang & Gu, 2010). Therefore, 

the need for alternative techniques for poultry 

production is increasing and the contribution of 

probiotics may be considerable (Patterson & 

Burkholder, 2003; Wang & Gu, 2010). 

 

Based on the gained results, it can be conclud-

ed that the addition of synbiotic in broilers 

chicken diet has a significant  influence on 

productive performance and the final body 

weight. It could be concluded, under conditions 

of the current study, that synbiotic showed sig-

nificant effects on the performance of broiler 

chickens. Further research is still in need to 

verify current results. 
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Abstract: Urinary Tract Infections (UTIs) are predictable bacterial infections which occur 

frequently especially during infancy. The aim of the present study was to evaluate the etiology 

and antimicrobial resistance patterns among infants and children who approached our hospital 

for the treatment of UTIs. In this observational study which was carried out from January 

2009 to December 2010.  Two hundred and  six (206) urine samples, which were collected 

from children admitted to Benghazi Children’s Hospital (Nephrology department) with sus-

pected UTIs, were studied. Demographic characteristics, etiological agents, and antimicrobial 

resistance were  evaluated. 58 patients (28.2%) had a positive urine culture, and the majority 

of UTIs were occurring in females. The most common presenting symptoms were fever, dysu-

ria, and abdominal pain. The most common isolated pathogen was Escherichia coli (67.2%), 

followed by Klebsiella pneumonia (20.7%), Pseudomonas aeruginosa  (3.4%), Proteus mira-

bilis (3.4%), Klebsiella oxytoca (1.7%), Enterobacter casseliflavus (1.7%) and Enterobacter 

cloacae (1.7%). In the current study, most of the infected cases were females, and fever was 

the most common presenting symptom. All isolated bacteria were highly sensitive to Mero-

penem (98.1%), Imipenem (96.3%), Amikacin (96.2%), Cefoxitin (81.1%), and Ciproflaxacin 

(80%) , and had a high resistance rate to Ampecillin (89.1%) and Cephalothin (60.4%). This 

phenomena may be contributed to the frequent useage and miss-use of  antibiotics without  

medical prescription. 

Keywords: Urinary tract infection, urine culture, Antibiotic susceptibility 

INTRODUCTION 

Urinary tract infection (UTI) is defined by the 

presence of multiplying organisms in the uri-

nary tract, which is usually sterile  (Svanborg 

& Godaly, 1997). UTI  is a term applied to a 

variety of clinical conditions ranging from 

asymptomatic presence of bacteria in the urine 

to severe infection of the kidney with resultant 

sepsis (Tanagho, 2008). UTI may be caused by 

any pathogen that colonizes the urinary tract 

(eg, Bacteria, Fungi, Parasites, and Viruses). 

UTI of  bacterial infection affects any part of 

the urinary tract (Alinea & Mantaring III, 

2002). Its clinical spectrum ranges from 

asymptomatic to severe infection inflammatory 

markers due to a colonization of the urinary 

tract like bacteriuria, pyuria, or  an infection of 

the upper urinary tract consisting of the kidney 

and its pelvis, which is known as pyelonephri-

tis. Infection of the lower tract may involve the 

bladder (cystitis), urethra (urethritis), or pros-

tate (prostatitis), the genital organ that sur-

rounds and communicates with the first seg-

ment of the male urethra, because all portions 

of the urinary tract are joined by a fluid medi-

um. Infection at any site may spread to involve 

other areas of the system (Elder, 2004);Ryan, 

https://doi.org/10.54172/mjsc.v33i4.308
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K.J. 2004). Clinical symptoms of UTI usually 

include frequent dysuria, abdominal pain, back 

pain, fever, and urgency. Repeated infections 

may even cause complications leading to renal 

scarring, it may also signify an underlying ana-

tomic abnormality (Zorc, Kiddoo, & Shaw, 

2005). Follow-up urine cultures may be needed 

to definitively diagnose a UTI (Svanborg & 

Godaly, 1997). The current study concern is 

about UTI caused by  bacteria, which is con-

sidered the most common bacterial infections 

among children and the most frequent cause of 

hospital admissions and outpatient consulta-

tions in pediatric practice (Alinea & Mantaring 

III, 2002; Elder, 2004). Presence of more than 

100,000 cfu/ml after doing a urine culture, a 

patient is considered suffering from UTI re-

gardless of symptoms, or as the growth of a 

known bacterial pathogen more than10,000 

cfu/ml in association with a positive dipstick 

or urinalysis (Zorc, Levine, et al., 2005). 

Common bacterial pathogens include gram-

negative species such as Escherichia coli, 

Klebsiella, Proteus, and gram-positive organ-

isms, including group B streptococci, Entero-

coccus spp., and Staphylococcus aureus. The 

objective of our study was to investigate the 

most common bacteria, antibiotics susceptibil-

ity, resistance patterns, and generate a basis for 

the empiric antibiotic treatment of childhood 

UTI in our region.  

MATERIALS AND METHODS 

In this study, data are belonging to the urinary 

culture of 206 consecutive children with the di-

agnosis of UTI. Patients were selected among 

children who admitted to the Department of 

Nephrology in Benghazi Children Hospital, Lib-

ya ( the main big  referral Pediatric  hospital in 

the Estrean part of Libya , about 350 beds capac-

ity). The time frame for the current estimates 

was from January 2009 to December 2010 and 

age for the studied cases was between four days 

(4 days) to fifteen years (15 years). Their files 

were reviewed retrospectively. Data about, gen-

der, age,  symptoms, urinalysis, urine culture re-

sults were included. 

Before any antimicrobial agent is given, urine 

sampling must be performed. Approximately 50 

ml urine samples which were taken from urine 

bag, by suprapubic aspiration of urine, or mid-

stream urine after standard cleaning of the geni-

tal area were sent to the laboratory within thirty 

minutes (Kayaş, Yolbaş, Ece, Kayaş, & 

Kocamaz, 2011). Dipsticks and microscopes are 

commonly used for urinalysis. Most dipsticks 

test for nitrite, leukocyte esterase, and using 

Multisticks of Medi-Test combi 10
®
SGL. A dip-

stick test that is positive for leukocyte esterase 

and nitrite is highly sensitive for UTI (Roberts, 

2011; Whiting et al., 2006). A test that is nega-

tive for leukocyte esterase and nitrite ruled out 

UTI (Whiting, P.; Westwood, M.; Bojke, L.; et 

al. 2006). Then; 15 ml urine samples after 3000 

rpm of a centrifuge in the centrifuge tube for 5 

minutes were investigated. A drop of the sample 

from the sediment of dipped part of the tube for 

bacteria, leukocyte, and epithelial cells was ex-

amined using a microscope under a high power 

field (Kayaş et al., 2011). The presence of more 

than 5 WBCs/HPF indicates pyuria. Microscopy 

is used to detect pyuria and bacteriuria. Bacteriu-

ria alone has a higher sensitivity than pyuria 

alone, although if both are positive, there is a 

high likelihood of having UTI (Whiting et al., 

2006). 

The classical definition of UTI was the presence 

of more than 10
5
 colony-forming unit (CFUs) 

/ml and the presence of any CFU/ml of the or-

ganism isolated from a suprapubic bladder aspi-

ration. While Less than 10
4
 (CFUs) /ml is not 

significant, 10
4
–10

5
(CFUs) /ml is  a doubtful 

significance (Cheesbrough, 2006). In addition, 

the presence of two or more types of microor-

ganism or the presence of bacteria less than 

10
3
/ml was accepted as contamination (Kayaş et 

al., 2011). 

Statistical Analysis: Data were expressed in 

Percentage. A frequency table (Crosstabs proce-

dure) is used to create contingency tables, which 

describe the interaction between two categorical 

variables. 
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RESULTS 

A total of 206 files were reviewed, 129 (62.6%) 

of the cases were females and 77 (37.4%) were 

males. The urine culture in this study showed, 

no growth culture result was observed in 

91(44.2%) of urine samples of the patients, 

28.2% (58 of 206 patients) showed positive 

urine culture. However, contaminated growth 

observed in nine patient urine samples  (4.4%), 

while non significant growth result were only  

2.4% (5 of 206 patients), and not done urine 

culture 20.9% (43 of 206 patients). (Table 1) 

Total female cases included in this study (129 

of 206 total children) 34.9% (45 of 129females) 

showed a positive urine culture, 38.8% (50 of 

129 females) had a negative urine culture, 

19.4% (25 of 129 females) urine culture not 

done, 3.9%(5 of 129 females) had contaminated 

urine culture and 3.1% (4 of 129 females) urine 

culture showed non significant growth. While, 

16.9% (13 of 77 males) had a positive urine cul-

ture, 53.2% (41 of 77 males) had a negative 

urine culture, 23.4% (18 of 77 males) urine cul-

ture not done, 5.2% (4 of 77 males) had con-

taminated urine culture and 1.3% (1 of 77 

males) had non significant growth of urine cul-

ture (Table 2). 

 
Table (1): Distribution of patients according to urine cul-

ture result 

Urine culture No. (%) 

Contaminated 9 (4.4%) 

Negative 91 (44.2%) 

Not done 43 (20.9%) 

Non significant growth 5 (2.4%) 

Positive 58 (28.2%) 

Total 206 (100%) 

 

Table (2): Distribution of patients according to gender and urine culture  results  

 Urine culture 

Total 
Gender Contaminated Negative Not done 

Non significant 

growth 
Positive 

Male 4 41 18 1 13 77 

 5.2% 53.2% 23.4% 1.3% 16.9% 100.0% 

Female 5 50 25 4 45 129 

 3.9% 38.8% 19.4% 3.1% 34.9% 100.0% 

Total 9 91 43 5 58 206 

 4.4% 44.2% 20.9% 2.4% 28.2% 100.0% 

 

According to age groups the results showed that  

in group 1 (<1 year), positive urine culture was 

41.0% (16 of 39 patients), this rate was similar 

with negative urine culture, and 12.8%(5 of 39) 

culture not done ,5.1% (2 of 39 contaminated 

culture result, non significant growth not detect-

ed in this age group. In group 2 (2-4 years) result 

showed negative urine culture 46% (23 of 50 

patients),24% (12 of 50 patients) urine culture 

not done, non significant growth 6% (3 of 50 

patients) and contaminated growth 2% (1 of 50 

patients). Third group (5-7years): Negative urine 

culture 37% (17 of 46 patients), not done urine 

culture 21.7% (10 of 46 patients), non significant 

growth 0% (0 of 46 patients) and contaminated 

growth 8.7% (4 of 46patients). 

Whereas, the results showed that the age range 

from group 4 (8-10 years) showed negative urine 

culture in 44.7% (17 of 38 patients), not done 

urine culture 23.7% (9 of 38 patients), non sig-

nificant growth 2.6% (1 of 38 patients) and no 

contaminated growth was detected, Fifth group(≥ 

11years): Negative urine culture 54.5% (18 of 33 

patients), not done urine culture 21.2% (7 of 33 

patients), non significant growth 3.0% (1 of 33 

patients) and contaminated growth 6.1% (2 of 33 

patients). (Table 3). 
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Table (3): Distribution of patients according to age and urine culture results 

 Urine culture 

Total   Age/year Contaminated Negative Not done Non significant 

growth 

Positive 

≤1 2 16 5 0 16 39 

 5.1% 41.0% 12.8% 0% 41.0% 100.0% 

2-4 1 23 12 3 11 50 

 2.0% 46.0% 24.0% 6.0% 22.0% 100.0% 

5-7 4 17 10 0 15 46 

 8.7% 37.0% 21.7%  0% 32.6% 100.0% 

8-10 0 17 9 1 11 38 

 .0% 44.7% 23.7% 2.6% 28.9% 100.0% 

≥11 2 18 7 1 5 33 

 6.1% 54.5% 21.2% 3.0% 15.2% 100.0% 

Total 9 91 43 5 58 206 

 4.4% 44.2% 20.9% 2.4% 28.2% 100.0% 

 

Results showed that the most common clinical 

finding was fever 57.8% (119 of 206 patients), 

while the lowest clinical manifestation was ur-

gency 5.3% (11 of 206 patients), followed by 

frequency 11.7% (24 of 206 patients), loin pain 

18% (37 of 206 patients), changing color of 

urine 29.1% (60 of 206 patients), abdominal pain 

31.1% (64 of 206 patients), vomiting 33.5% (69 

of 206 patients) and dysuria 47.1% (97 of 206 

patients) (Table 4). 

Table (4): Distribution of patients according to the clinical 

manifestations with Urinary Tract Infection 

Symptoms 
Yes No. 

Total 
No. % No. % 

Fever 119 57.8 87 42.2  

Dysuria 97 47.1 109 52.9  

Urgency 11 5.3 195 94.7  

Frequ  ency 24 11.7 182 88.3  

Loin pain 37 18 169 82  

Change Color 

of Urine 

60 29.1 146 70.9  

Abd. Pain 64 31.1 142 68.9  

Vomiting 69 33.5 137 66.5  

Total     206(100%) 

 

This study showed that WBCs in urine more 

than 5 cells/hpf reached 86.2% (50 of 58 pa-

tients), and WBCs in urine less than 5 cells/hpf 

reached 1.7% (1 of 58 patients),while 12.1% of 

the cases (7 of 58 patients) WBCs were not 

checked in the urine before cultured (Table 5). 

Table (5): Distribution of patients according to positive 

urine culture and WBCs in urine 

WBC 
Yes No Total 

No. % No. % No. % 

<5/ 

hpf 
1 1.7% 76 51.4% 77 37.4% 

>5/ 

hpf 
50 86.2% 44 29.7% 94 45.6% 

Not 

done 
7 12.1% 28 18.9% 35 17.0% 

Total 58 100.0% 148 100.0% 206 100.0% 

 

Current study showed that the most causative 

agent of UTI was E.coli with 39 isolates (97.2%) 

from all bacteria isolated, followed by  Klebsiel-

la pneumonia, 12 isolates (20.7%), Pseudomo-

nas aeruginosa, 2 isolates (3.4%), and Proteus 

mirabilis, 2 isolates (3.4%). The lowest causative 

agents of UTI was for  Enterococcus casselifla-

vus, Enterobacter cloacae, and Klebsiella oxyto-

ca with only 1 isolate each (1.7%), (Table 6). 

Table (6): Distribution of patients according to the type of 

bacteria isolated from urine. 

Type of Bacteria No. % 

E.coli 39 67.2% 

Enterobacter cloacae 1 1.7% 

E.casseliflavus 1 1.7% 

klebsiellaoxytoca 1 1.7% 

Klebsiella pneumonia 12 20.7% 

P. aeruginosa 2 3.4% 

Proteus mirabilis 2 3.4% 

Total 58 100.0% 
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Table 7, showed the sensitivity pattern of bacte-

ria isolated from patients in UTI to different an-

tibiotics used in children hospital-Benghazi. The 

antibacterial effect of  antibiotics showed the 

highest activity against most bacteria isolated in 

this study was Meropenem reach to (98.1%), fol-

lowed by Imipenem (96.3%), Amikacin 

(96.2%).Cefoxitin (81.1%). Some antibiotics had 

similar effect like Gentamicin, Nitrofurantoin 

and Ciprofloxacin showed (80%). Cefepime 

(71.7%). Aztreonam (71.2%), Piperacillin, 

Tazobactam (69.2%). Cefotaxime, Cefuroxime 

showed(66.7%),Trimethoprim/Sulfamethoxazole 

(50%), Amoxicillin/Clavulanate (35.7%), lowest 

antibacterial effect showed by Cephalothin 

(15.1%)  followed by Ampicillin (10.9%) only.  

Table7.

Table (7): Distribution of the patients according to susceptibility of antibiotics 

 

DISCUSSION 

Urinary Tract Infection, especially in early 

childhood, if not treated with suitable antibiot-

ics, can cause serious problems such as hyper-

tension and renal failure and continues to be a 

very important health problem with high mor-

bidity and mortality rate in developing coun-

tries, and high influence on health costs in most 

countries.  

In the present study, urine analysis was con-

ducted in all 206 cases. Among all urine analy-

sis, overall infection rate was 28.2% while 

44.2% presented no growth of microorganisms. 

Similar results were observed by (Bay & 

Anacleto Jr, 2010), who reported that the UTI 

rate reached (30%), while the rate of infection 

in this study was slightly higher compared to  

 

the infection reported by (Barros et al., 2011) 

which was only (14.8%). This discrepancy may 

be due to many factors such as patient and hos-

pital characteristics, and criteria used for diag-

nosing. The factors that influence UTI include 

host factors and agent factors. Host factors are 

the resistance of host to infection, these include 

local and systemic resistance of host. Agent 

factors include the dose of bacterial contamina-

tion and pathogenicity.  

In the current study, most of the infected cases 

were females. Similar results were observed by 

(Barros et al., 2011; Bay & Anacleto Jr, 2010), 

who reported that, according to results, the fe-

male sex was the most affected. This may be 

due to their shorter urethra which provides an 

easy access of bacteria to the bladder. 

Susceptibility of antibiotics 
Sensitive Resistance Intermediate Total 

No. % No. % No. % No. % 

Amikacin 53 96.2 3 1.9 3 1.9 53 100 

Gentamicin 44 80 7 12.7 4 7.3 55 100 

Imipenem 52 96.3 3 1.9 3 1.9 54 100 

Meropenem 52 98.1 3 1.9 - - 53 100 

Cephalothin 8 15.1 32 60.4 33 24.5 53 100 

Cefuroxime 36 66.7 37 31.5 3 1.9 54 100 

Cefoxitin 43 81.1 9 17 3 1.9 53 100 

Cefotaxime 36 69.2 36 30.8 - - 52 100 

Cefepime 38 71.7 35 28.3 - - 53 100 

Aztreonam 37 71.2 34 26.9 3 1.9 52 100 

Ampicillin 6 10.9 49 89.1 - - 55 100 

AmoxicillinClavulanate 21 35.7 22 39.3 34 25 56 100 

PiperacillinTazobactam 36 69.2 31 19.2 6 11.5 52 100 

TrimethoprimSulfamethoxazole 28 50 27 48.2 3 1.8 56 100 

Nitrofurantoin 41 80 3 6 7 14 50 100 

Ciprofloxacin 44 80 8 14.5 3 5.5 55 100 
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 This study showed that the increasing of age 

was slightly identified as a specific risk to UTI. 

(Hansen, 1976; Rodriguez-Encarnacion, 2012; 

Whiting et al., 2006) found in the first few 

months of life that infants are at a higher risk 

for UTI. This susceptibility has been attributed 

to the incompletely developed immune system. 

The study showed that fever was the most 

common presenting symptom accounting for 

57.8% of patients. Similar studies by (Bay & 

Anacleto Jr, 2010; Kayaş et al., 2011) reported 

that the most common complaints of children 

were fever, dysuria, vomiting, and abdominal 

pain. The overall bacterial growth in urine 

WBC >5 rate reached 86.2% among patients 

during this study period, this indicates the pres-

ence of infection. Similar results were observed 

by (Gordon, Waxman, Ragsdale, & Mermel, 

2013; Simerville, Maxted, & Pahira, 2005).  

E.coli was the predominant bacteria isolated in 

this study. The E.coli reached 67.2% of all iso-

lated bacteria. Similarly, (Younis, Quol, Al-

Momani, Al-Awaisheh, & Al-Kayed, 2009) 

reported that E. coli was determined to be the 

predominant microorganism with 71% in pa-

tients. In addition, a study by (Ipek, Bozaykut, 

Arman, & Sezer, 2011) showed that the highest 

UTI rate was for E.coli (81.7%). Another study 

by (Rodriguez-Encarnacion, 2012) reported 

that E. coli remained the most important bacte-

ria responsible for UTI (75%). (Kayaş et al., 

2011) also found that the most frequent micro-

organism was E.coli (63.08%). E. coli, a com-

mon nosocomial contaminant epidemics, have 

been traced to many items in the hospital envi-

ronment. Thus, the results of our study indicat-

ed that the presence of Escherichia coli as the 

etiological agent and as a major uropathogen in 

children had not been changed.  

All species were tested for susceptibility to an-

tibiotics using the disc diffusion method and 

BD phoenix system. The study of sensitivity 

test to antibiotics showed that all bacteria were 

sensitive to Meropenem (98.1%), Imipenem 

(96.3%), Amikacin (96.2%), Cefoxitin 

(81.1%), and Ciproflaxacin (80%). Similar 

studies showed that all bacterial growth were 

sensitive to Amikacin, Imipenem, Ciprofloxa-

cin and Gentamicin (Barros et al., 2011; Kayaş 

et al., 2011; Rodriguez-Encarnacion, 2012). 

The present  study showed a high resistance 

rate to Ampicillin (89.1%) and Cephalothin 

(60.4%), this phenomena may be contributed to 

the frequent and miss-use of the antibiotic 

without medical prescription. This result was in 

agreement with that reported by (Ipek et al., 

2011; Kayaş et al., 2011; Rodriguez-

Encarnacion, 2012). 

 Multiple drug resistant (MDR) bacterial infec-

tions are being increasingly reported from all 

parts of the world. Multi- resistant microbes are 

an important cause of hospital-acquired infec-

tion. Infections associated with such organisms 

can pose a serious threat to vulnerable patients. 

Generally, making a frequent use of antimicro-

bial agents result in a great likelihood of  re-

sistance and multi-drug resistance. 
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 الإصابة بعدوى المسالك البولية عند الأطفال في مستشفى بنغازي للأطفال

الاوجلي محمدسامية و*  ²العبيدي جبريل ،¹الناصر عثمان  عبد
3

 

  ، ليبيا ، بنغازيمستشفى بنغازي للأطفال، قسم الأحياء الدقيقة 1 
 ليبيا ،بنغازي، جامعة بنغازي البشري، كمية الطب الأطفال،قسم طب  2

 ، بنغازي ، ليبيا، جامعة بنغازي كمية الصحة العامة  3

 2018ديسمبر  2/ تاريخ القبول:  2018سبتمبر  27تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v33i4.308  

 

 خاصررة  رر  سررن طفررالد  الأمرررال شرريونا لرالأ أكثرررمرن البكتيريررة ك النراجم نررن العرردو  يعتبرر مرررل الت رراب المسررال :المستتتصم 

هررءلاء  الحيويررة لررد هرر ا الجررراثيم لممضررادات  وأنمرراط مقاومررةالمرررل هرر ا الدراسررة تقيرريم الجررراثيم المسررببة ل رر ا  تسررت د  .الرضررانة
الفتررة  وأجريرت  ر قائمرة نمرى الملاح رة  يرة. هر ا الدراسرةالمسرالك البول الت راب مرن معرلاجل دخموا المستشفى والرضع ال ين الأطفال

تم جمع ا من الأطفال    مستشرفى بنغرازي للأطفرال )قسرم  بول ( نينة206تم دراسة ) حيث 2010إلى ديسمبر  2009من يناير 
 المسررببة لممرررلوامررل المسررالك البوليررة. تررم تقيرريم الخصررائا الديموعرا يررة والع مصررابون بالت رراب ن ررمأمشررتب   الرر ين أمرررال الكمررى(

 28.2) بالت راب المسرالك  مرن إجمرال  الحرالات مصرابونطفرلاا  58 نوجرد أ الحيويرة، مضراداتالجراثيم المسرببة لممررل لم ومقاومة
مقارنرة بالرر كور تحردث  ر  اانراث.  (UTIsالمسرالك )حرالات الت راب  وكانرت عالبيررة إيجابيرة، لردي م البرول نترائ  تحاليرل مزرنرة٪( 
ا هرر  الحمررى ونسررر البررول والألررم البطنرر . وكرران أكثررر مسررببات ا المرررل نرررالأ أكثررر نأ كمررا مرررل المعزولررة شرريونا هررو لشرريونا

Escherichia coli (67.2)٪يميرر  الالت رراب الرئرروي ، Klebsiella(20.7٪) Pseudomonas aeruginosa (3.4٪) ،
Proteus mirabilis (3.4%)،  Klebsiellaoxytoca (1.7٪) ،Enterobacter casseliflavus (1.7  )٪ و

Enterobacter cloacae (1.7 )٪. ( و السريفالوثين  89.1)الممرضرة المعزولرة ناليرة المقاومرة للأمبسريمين  الجرراثيمكانت  و٪
  Meropenem (98.1٪)  Imipenem (96.3٪) ،Amikacin (96.2 ٪) ،Cefoxitin رحساسرة لمغايرة لر، و ٪( 60.4)
 .Ciproflaxacin(80٪)و  (81.1٪)
 
 .مقاومة المضادات الحيوية مزرنة،تحميل  البولية،: ندو  المسالك مفتاحيةكممات الال
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Abstract: Allergy is a complex condition that results from different causative factors and different 

kinds of reactions, which caused by vibrant interactions ranged from genetic predisposition, envi-

ronmental factors, food reaction, animals, insects, to a dysfunctional immune system. A public con-

cern has grown in response to the increasing prevalence of allergy and related atopic conditions. 

Although the underlying mechanism of the true causes of allergy is complicated due to insufficient 

data and variable methodologies, Immunoglobulin E (Ig E) is commonly accepted as a specific in-

dex for allergic diseases among many indices used to test allergy. The aim of the study was to per-

form analysis of food allergens, inhalatory allergens, and other allergens types in patients diagnosed 

with an allergy by testing specific IgE to understand the risk factors, prediction, preventing, and de-

termine the treatment. The results showed that specific IgE serum levels are significantly higher in 

patients sensitized to D. pteronyssinus and D. farinae allergens. However, more data and studies are 

needed to investigate the local allergens that cause allergy. 

Keywords: Immunoglobulin E (Ig E), house dust mite (HDM), atopic dermatitis. 

INTRODUCTION 

Allergic diseases are a health concern for pa-

tients and practitioners that can affect the quali-

ty of life and are potentially life-threatening. 

The genetic, epigenetics and environmental 

risk factors are increased, creating more obsta-

cles in the prevention and treatment strategies 

(Mastrorilli, Caffarelli, & Hoffmann-

Sommergruber, 2017). At pathophysiological 

level allergies are a complex interaction of epi-

thelial, mucosal, immune system, exposure and 

microbial in some cases. 

The diagnosis of allergy mainly depends on the 

medical history, sensitivity test, and an oral 

food challenge. Recently, more specific and 

accurate methods are introduced for allergy 

diagnosis such as specific IgE, basophil activa-

tion tests, and DNA methylation signature 

(Bordon, 2017). 

Allergic diseases include hay fever, food aller-

gies, atopic dermatitis, allergic asthma, and an-

aphylaxis (Guillet, 2000).  Hay fever or allergic 

rhinitis affects about 26% in the UK, it's a 

long-term case that has a considerable negative 

impact on quality of life and costly in health 

care (Porteous et al., 2013). 

Food allergies are common, and their preva-

lence has been increased up to 10% in the last 

two decades (Jhamnani et al., 2018). Many 

foods can induce food allergy. However, cer-

tain foods are more likely to produce a more 

severe reaction than others; the most common 

accused foods include cow’s milk, egg, peanut, 

tree nut, soy, wheat, fish, and shellfish. Milk 

https://doi.org/10.54172/mjsc.v33i4.305
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.305&amp;domain=pdf&amp;date_stamp=2008-08-14
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and egg allergy more common in childhood 

whereas peanut and tree nut allergy can occur 

during childhood or adulthood (Sicherer & 

Sampson, 2018). 

There are hundreds of different allergens that 

can cause clinical symptoms of asthma and it is 

hard to identify which allergen has the most 

potential to cause clinical symptoms of asthma. 

House dust mite (HDM) is the most common 

type of allergen causing allergic asthma, D. 

pteronyssinus, D. farina, and Blomia tropicalis 

are the main sources of HDM allergens. Diag-

nosis of allergy includes skin prick testing, 

specific serum IgE testing, and oral food chal-

lenges (Jang et al., 2009). Many risk Factors 

such as family history of atopy and asthma are 

the main risk factors for the progress of a food 

allergy. Other factors including vitamin D defi-

ciency and obesity also could be provokers for 

food allergy (Bordon, 2017; Boyce et al., 

2011).   

In general, allergies are IgE-mediated reaction 

that manifested symptoms ranged from pruritus 

to anaphylactic shock, and usually appear with-

in minutes or delay for several hours from in-

gesting or contact of allergen (Fleischer et al., 

2012). Symptoms are varied and affecting dif-

ferent systems, which include respiratory tract 

that leads to sneezing, congestion, rhinorrhea, 

wheezing, and laryngeal edema. Gastrointesti-

nal symptoms include nausea, vomiting, ab-

dominal pain, and diarrhea. Skin symptoms 

include urticaria, angioedema, flushing, or pru-

ritus.  Tachycardia and  hypotension as   cardi-

ovascular symptoms (Burks et al., 2012). It is 

important to distinguish between allergy occur-

ring due to food and the case of food intoler-

ances. Food intolerances can include lactose 

intolerance and  fructose intolerance. Hista-

mine intolerance is nonimmunologic conditions 

due to foods that contain or cause a release of 

histamine, for instant, alcoholic beverages, ripe 

cheese, tomato, and smoked or processed meats 

(Fleischer et al., 2012; Zukiewicz-Sobczak, 

Wroblewska, Adamczuk, & Kopczynski, 

2013). Food intolerances cannot be detected by 

traditional allergy testing, which includes IgE 

testing or skin prick testing (SPT) (Michael, 

2011). 

 

Treatment strategies are directed to strict 

avoidance of allergen and instant treatment of 

sensitivity reaction. Patients and parents of 

children with a food allergy should be educated 

to avoid allergens, read food content, and be 

alert for cross-contamination of food (Henson 

& Burks, 2012). 

The aim of this study is to recognize the aller-

gens that lead to allergic diseases using the 

quantitative method. 

MATERIALS AND METHODS 

This study was conducted at the outpatient clin-

ic in Al-Beida, Libya. Samples were collected 

from 83 patients; 43 patients were females and 

40 patients were males. All subjects consented 

to provided assent for the study, and they were 

suffering from different types of allergies. The 

samples were tested by using polycheck
®
 aller-

gen diagnostic test kit (Atopic 20-I). The test is 

based on enzymatic immunoassay for the quan-

titative measurement of allergen-specific IgE in 

serum. Each well of polycheck cassette con-

tains allergens and standards. Allergen-specific 

IgE bind to the corresponding allergen after 

incubation of the patient’s serum. Non-bound 

component serum was removed by washing. 

The anti-IgE- antibody was bound to allergen 

IgE complex, and the unbound was washed out. 

Enzyme-labeled anti-ligand binds to the im-

mune complex. The substrate solution was 

added, which is specifically bound to the en-

zyme and convert the colourless substrate to a 

dark colour. The generated colour is propor-

tional to the respective allergen-specific IgE 

concentration in a patient’s serum. The results 

were interpreted by using biocheck imaging 

software.  

Statistical differences between different groups 

were analyzed via single factor analysis of var-

iance (ANOVA), followed by a non-parametric 

method and a calculation of median. Statistical 

significance was only presented when p is 
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≤0.05. Statistical analyses were performed us-

ing the GraphPad Prism software. 

RESULTS 

According to study data, the females percent-

age was (51.81%), and males percentage was 

(48.19%). The average age of the subjects was 

40.2 years old and ranged from 19 to 59 years 

of age (Table 1). The participated patients have 

one or more allergies type, such as allergic 

asthma, allergic rhinitis, and food allergy.Skin 

prick test was considered positive if the diame-

ter of the wheal is >3 mm. The specific IgE test 

was considered significant if the specific IgE 

levels are >0.35 kU/L. The cut-off value of 

specific IgE testing is 0.35 - 101 kU/L. In this 

analytical statistic calculation, data valued 

<0.15 kU/L were considered as 0 kU/L, while 

data valued >100 kU/L were considered as 101 

KU/L. 

 

The results showed that the highest allergen 

sensitizations were caused by Dermatophago-

ides pteronyssinus and Dermatophagoides fa-

rina, which affected about 28.92%  of allergic 

tested patients. About 15.66% of subjects were 

showed sensitization to Birch-Oak mix where 

the lowest allergen sensiti-zation was caused 

by Chicken-meat (4.82%), with the exclusion 

of sensitization to pork, which was (0%), since 

pork meat is forbidden in Libya and this is in-

dicated the high sensitivity of test (Figure 1). 

These percentages represented the subjects that 

show clear antibody concentrations (>3.5 

kU/L) to extremely high antibody concentra-

tions (>100 kU/L). It appeared that specific IgE 

levels varied widely among subjects. The ma-

jority of sensitized patients, for most allergens, 

ranged from clear to very strong category. 

Nevertheless, about 19 patients showed ex-

tremely high antibody concentrations to Der-

matophagoides pteronyssinus and Derma-

tophagoides farinae, which were the highest 

levels of IgE and beyond the machine’s detec-

tion range. Analysis of the difference of specif-

ic IgE serum levels was done by comparing the 

median value and by using a non-parametric 

test. The analysis showed that the house dust 

mite (HDM) is the most common type of aller-

gen causing sensitization of tested patients with 

higher levels of specific IgE serum, which 

showed a statistical significance. 

Table (1). Characteristic of subjects (n= 83) 

Sex (male), n (%)  40 (48.19) 

Sex (female), n (%) 43 (51.51) 

Age (years), mean (SD)  40.2 (12.04) 

Allergen prevalence, n (%)  

Chicken-meat 4 (4.82) 

Flour mix 6 (7.32) 

Bakers - Yeast 7 (8.43) 

D.pteron+D.farinae 24 (28.92) 

Birch -Oak mix  13 (15.66) 

Grass-Mix 9 (10.48) 

Cladosp.herb+Altern.altern. 5 (9.24) 

Total-IgE 80 (96.39) 

 
Figure (1). Distribution of specific IgE serum level.  

 

Table(2). Quantitative specific IgE serum level: The 

results are represented as median, data were analysed by 

using Kruskal-Wallis statistic test, * P < 0.05, 

****P<0.0001 and (ns) represents non-significant. 

Allergen type Median  P-value* 

Chicken-meat 0.34  ns 

Flour-Mix 0.28 ns  

Bakers-Yeast 0.29 ns 

D.pteron+D.farinae 4.90 ****  

Cladosp.herb+Altern.altern. 0.41 ns 

Birch-Oak Mix 0.33 * 

Grass-Mix 1.00 ns 

Total-IgE 38.50 **** 
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DISCUSSION 

 

From the result of this study, we found that the 

highest allergens prevalence was caused by the 

exposure to house dust mite (HDM) (28.92%), 

which is represented in the results by the D. 

pteronyssinus and D. farinae. Our data were 

consistent with previous studies that stated a 

large number of allergen is responsible for res-

piratory allergy disease. However, a huge body 

of literature showed that D. pteronyssinus and 

D. farina are the most common allergens or 

risk factors that lead to allergic respiratory dis-

eases. A study in the United States using the 

immunoassay method found that around 38% 

sensitization in allergic rhinitis patients were 

caused by D. pteronyssinus and D. farinae 

(Zhao et al., 2017). Another study in Indonesia  

showed that D. pteronyssinus allergen preva-

lence is as high as 77.3%, followed by D. fari-

nae (69.6%) (Hannaway & Roundy, 1997). 

The results of this study showed that specific 

IgE serum levels, which is quantitively meas-

ured, is significantly higher in patients sensi-

tized to D. pteronyssinus and D. farinae aller-

gens, followed by Birch-Oak Mix (Table 2). 

Furthermore, the measurement of specific IgE 

levels could not be done with absolute number. 

Patients with IgE levels below the detection 

limit (<0.15 kU/L) were considered 0 kU/L, 

while the IgE levels above the detection limit 

(>100 kU/L) were calculated as 100 kU/L. 

 In view of the limitation of using skin prick 

test and the lack of accuracy of finding the al-

lergen by using skin prick test, the quantitative 

measurement of specific IgE levels is very sen-

sitive in measuring the IgE levels compared to 

skin prick test. 

Grass pollen is one of the most important aller-

gen sources worldwide and causes severe res-

piratory symptoms especially in allergic pa-

tients. Data from this study showed around 

(15.66%) of patients are sensitive to Birch- 

Oak mix, and about 10.54% have a sensitivity 

toward Grass-Mix. Although these percentages 

weren’t that high, they have a huge impact on 

subjects health, since the released pollen from 

both Birch- Oak mix and Grass-Mix exacerbate 

allergic sensitization because they transport 

allergens. These allergens provoke an allergic 

reaction leading to inflammation. Moreover, 

pollen grains increase the release of bioactive 

lipids and enzymes that activate human neutro-

phils and eosinophils (Traidl-Hoffmann et al., 

2003). 

In general, serum total IgE is believed to reflect 

IgE production levels in the body. Our data 

showed that about (96.36%) ( Table 1) of tested 

patients revealed an increase in total IgE 

ranged from a strong to extreme levels.  Alt-

hough the measurement of total IgE is still ac-

cepted as a tool for the assessment of allergic 

diseases, it is important to take in our consider-

ations that the increase in total IgE level could 

not be reflected only by the hypersensitivity 

disorder, it may be involved in the pathogene-

sis of other diseases. This may explain why the 

data showed a very high percentage of total IgE 

compared to specific-IgE of allergens. Moreo-

ver, this high percentage could be due to other 

allergens that not detected by the polycheck 

cassette that was used in our study (Atopic 20-

I). On the other hand, it has been well docu-

mented that the total IgE level has a role in the 

development of asthma (Park, Lee, & Kho, 

2016). 

In view of statistical analysis, the median value 

of specific IgE levels in subjects ranged from 

0.28– 4.90 kU/L. The highest median value in 

this study was caused by D. pteronyssinus and 

D. farinae sensitization (Table 2). This number 

was not that high, considering negative or class 

0 patients were also taken into account in the 

statistical analysis. On the other hand, the high-

est number that can be measured by the ma-

chine is limited to 100 kU/L. Thus, the median 

value of specific IgE levels in this study did not 

represent the actual IgE levels in the subject. 

CONCLUSION 

In summary, this study seeks to clarify the 

causes of allergies using quantitative serum 

specific IgE levels. The identification and the 

elimination of allergens is essential to avoid the 
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triggers of allergic episodes in susceptible indi-

viduals, as well as to help in the prognosis of a 

proper treatment.  
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اعي المضاد لمحساسية في استخدام القياس الكمي لمجموبيولين المنبأمراض الحساسية  في مسبباتالتحقيق 
 ، ليبياالبيضاء ،مصل الدم

 3سالمة بيانكوو  2 ، منير الشريف*¹عبدالسلام الفويرس
  ليبيا ،جامعة عمرالمختار،البيضاء،كمية الصيدلة، قسم عمم الأدوية والسموم ¹

 ليبيا البيضاء،، جامعة عمر المختار،كمية الطب البيطرى،  راض والتشريحقسم عمم الأم ²
  ليبيا-، البيضاءمركز الرازي لمتحاليل ³

 

  2018 ديسمبر 11/ تاريخ القبول:  2018 أكتوبر 8تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v33i4.305  

 

وكييكلك عامييل فيياعلات الحيوييية الت ميين ةع مختمفييامييو أالحساسييية  ييل حاليية معقييدة تييمجم عيين عوامييل مسييببة مختمفيية و المستتتخم:   
 كمتيجيية لخمييل  ييل . ويمكيين أن تمشييح الحساسييية، والحيوامييات ، والحشييرات  ءالغييكا حساسيييةو الاسييتعداد الييورا ل ، والعوامييل البي ييية ، 

مين  عمي  زييادة امتشيار الحساسيية والظيروف الاستشيرا ية المرتبطية بهيا. عمي  الير م كمتيجةالمخاوف العامة  زادتالجهاز المماعل. 
 E (Ig E)الجموبييولين الممياعل  يبقي ييتم  مي إلا أ الأسباب الحقيقية لمحساسية بسبب عدم كفاية البيامات. معر ةآلية  وصعوبة تعقيد

 حدييدوت لأمراض الحساسية بين العديد من المؤشرات التل تستخدم لاختبيار الحساسيية. الهيدف مين الدراسية  يو تحمييل  عال كمؤشر
لحساسية الاستمشاق و ير ا من أمواع الحساسية  ل المرض  اليكين تيم تشخيصيهم ساسية الغكا ية والمواد المسببة المواد المسببة لمح

أن مسييتويات   ييكا الدراسيية لفهييم عوامييل الخطيير والتمبييؤ والوقاييية والعييلاج. أظهييرت متييا   IgEبالحساسييية عيين طريييق اختبييار محييددة 
المرضي  اليكين تيم  ليدى ك يير مين أعمي  بشيكل ممحيوظ D. farinae allergenو  D. pteronyssinusبيي الخيا   IgEمصيل 

 .المحمية عن طريق المهيَّجات راسات لمتحري عن مسببات الحساسيةزلما بحاجة إل  المزيد من البيامات والدما  حصهم، ومع كلك

 .بل بار الممزل، التهاب الجمد التحت ، عث  (Ig E)المماعل  جموبيولينال:  الكممات المفتاحية
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Abstract: Aflatoxins are considered the most carcinogenic, mutagenic and teratogenic substances 

found naturally in foods and feeds. These metabolites cause liver damage to humans and to most 

experimental animal species tested. This study was conducted to assess the level of contamination 

of spices such as caraway, mixed spices, cinnamon, black pepper, red pepper and cumin sold in 

Tripoli market with poisons aflatoxins. The results of this study showed that the highest contamina-

tion of Afla B1 was in black pepper samples (12.1 ± 0.7 µg/kg) and the lowest contamination was 

in mixed spice samples (3.4 ± 0.2 µg/kg). The highest contamination of Afla B2 was in cumin sam-

ples as 10.2 ± 0.1 µg/kg, whereas the highest contamination of Afla G1 and G2 were also found in 

cumin samples 12.12 ± 0.09 and 7.6 ± 0.1 µg/kg, respectively. The contaminations of spices with 

aflatoxins were in various concentrations.

Keywords: Aflatoxins; Spices; Tripoli; Libya. 

INTRODUCTION 

Foods are exposed to certain species of fungi 

that secrete organic compounds as their metab-

olites that are mostly poisonous for humans, 

animals and other microorganisms 

(Abdulkadar, Al-Ali, Al-Kildi, & Al-Jedah, 

2004). The most important recorded fungi as 

toxin producers are Aspergillus, Fusarium and 

Penicillium species that produce various kinds 

of toxins (Agaoglu, 1999). The most important 

myotoxins are aflatoxins, ochratoxins, zeara-

linon and others (Akiyama, Goda, Tanaka, & 

Toyoda, 2001). These toxins are highly toxic 

compounds that cause many kinds of diseases 

including cancers (Bircan, 2005). Aflatoxins 

are natural and very toxic to the human being 

(Songsermsakul & Razzazi-Fazeli, 2008). Afla-

toxins are occurring carcinogenic substances 

and recognized as hepatotoxic and carcinogen-

ic agents to humans and capable of inducing 

liver cancer and cirrhosis (Trombete, Santos, 

Direito, Fraga, & Saldanha, 2014).Fungi have 

the capability to grow on all foods without an 

exception, whether their moisture content was 

high or low (although fungi growth requires 

moisture) (El-Kady, El-Maraghy, & Mostafa, 

1995). Fungi grow on crops in the field and 

after crop harvest and during storage (Erdogan, 

2004). Fungi also grow within wide range of 

temperatures (15-35 ºC) and causes the damage 

to these commodities due to what they exposed 

to from physical (in shape, texture, color, aro-

ma, and taste) and chemical (due to the fungal 

consumption of nutrients so lowering the food 

content of organic matter) (Fazekas, Tar, & 

Kovacs, 2005).  

That did not necessarily mean that every fun-

gus infected commodity is producing aflatoxins 

because fugal growth needs conditions differ-

ent from that needed to produce toxins such as 

the moisture of the infected commodity, medi-

um temperature, medium content of oxygen, 

and other required conditions (Garrido, Jodral, 

& Pozo, 1992; Romagnoli, Menna, Gruppioni, 

& Bergamini, 2007). However, not every fun-

gus has the genetic capacity to produce aflatox-

ins even if belongs to one species known with 

aflatoxins production due to the differences 

between the isolated strains from the same spe-

https://doi.org/10.54172/mjsc.v33i4.309
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.309&amp;domain=pdf&amp;date_stamp=2008-08-14
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cies which are accompanied with differences in 

the capability of toxin (s) production according 

to the genetic capacity (Hazir & Coksoyler, 

1998). The same aflatoxins also may be pro-

duced by more than one of toxic fungal species 

(Macdonald & Castle, 1996), which indicates 

the similarity of genetic capacity between fun-

gal species.Many studies have been conducted 

concerning about public health for safety and 

to determine maximum aflatoxin levels for 

food and feed. The maximum levels for afla-

toxins in various nuts, grains, dried figs, and 

milk are in the range of 0.5 to 15 µg/kg (a 

µgram is one millionth [1×10−6] of a gram) 

(WHO, 2018). 

 

The main objectives of this study were: (i) to 

survey the levels of Aflatoxins in Libyan spices 

by applying a HPLC method; (ii) to evaluate 

the differences regarding co-occurrence and the 

level of concentrations. To the best of our 

knowledge, this is the first survey concerning 

the presence of aflatoxins in Libyan Spices, 

collected from different local markets in Tripo-

li, Libya. 

MATERIALS AND METHODS 

In this research, a total of 154 samples of 

crushed spices (caraway, mixed spices, cinna-

mon, black pepper, red pepper, and cumin) 

were collected from private markets at Tripoli 

city. Samples were collected randomly and put 

into LDPE bags. Sample weight at collection 

was 100-200 g and information about sample 

name, weight, and date of collection were rec-

orded on each bag. Samples were transferred 

under suitable conditions and stored at 4-20 ºC 

until tests were carried out to assess the kinds 

of aflatoxins (Martins, Martins, & Bernardo, 

2001).The assessment steps began with sub-

sampling, preparation and blending of 25 g 

subsample, extraction with methanol: water 

(70:30) mixture and filtration through Watman 

no 4-filter paper. The resulted filtrate was 

passed through immune affinity column and 

eluted with methanol 100%. Quantitative as-

sessment was carried out on HPLC chromato-

graph with the following technical specifica-

tions: The HPLC equipment was a Shiseido 

(SI-2) system with 3023 pump, 3023 auto -

injector and fluorescence detector set at 360 

nm for excitation and 460 nm for emission. A 

Capcellpack C18 column (4.6- 250 mm, 5µm 

particle size, Shiseido, Japan) was used. The 

mobile phase was distilled water: methanol: 

acetonitrile (65:25:10) with a flow rate of 1 

ml/min. The recovery experiments were carried 

out in samples which, the four aflatoxins were 

not found, with the concentration of 7 µg/ kg 

for each aflatoxin (B1, B2, G1 and G2) and 

stored for 12 hours at room temperature, prior 

to the extraction procedure.   
 

Statistical Analysis: The results from aflatox-

ins analyses were subjected to statistical analy-

sis using GenStat (Release 8.1, Rothamsted 

Experimental Station, and UK). Analyses of 

variance were run to evaluate the average of 

readings, and standard deviation was also cal-

culated for each individual toxin.  

RESULTS 

Spices are considered as agricultural crops that 

might expose to the fungal infection especially 

with aflatoxins producing fungi. In this re-

search, aflatoxins were assessed and the results 

in table (2) showed that the highest contamina-

tion of Afla B1 was in black pepper samples 

(12.1 ± 0.7 µg/kg) and the lowest contamina-

tion was in mixed spice samples (3.4 ± 0.2 

µg/kg).  

Table:(1). Average recovery rate (± sd) for total afla-

toxins (B1, B2, G1, and G2) that were added to spice 

samples at a concentration of 7 µ/kg. 
 

Sample 
Average recovery rate (%) 

Afla B1 Afla B2 Afla G1 Afla G2 

Caraway 81±3 82±5 85±2 77±3 

Mixed 

spices 
83±5 86±3 81±6 75±5 

Cinnamon 79±4 84±2 79±4 73±6 

Black pep-

per 
80±3 78±4 78±5 71±6 

Red pepper 83±6 80±3 81±3 72±4 

Cumin 84±2 85±4 79±3 70±5 
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The highest contamination of Afla B2 was in 

cumin samples as 10.2 ± 0.1 µg/kg, whereas 

the highest contamination of Afla G1 and G2 

were also found in cumin samples 12.12 ± 0.09 

and 7.6 ± 0.1 µg/kg, respectively. The contam-

ination concentrations were different from 

spice to another. 

 

Table:(2). Average concentrations (± sd) and positive 

samples within the different kinds of spices. 

Sample 
Positive 

samples 

Average concentration of afla-

toxins (µg/kg) 

Afla B1 Afla B2 Afla G1 

Caraway 24 (5) 7.1 ± 0.1 4.9±0.08 2.4 ± 0.9 

Mixed 

spices 
29 (4) 3.4 ± 0.2 1.9±0.04 1.2±0.03 

Cinnamon 22 (6) 6.4±0.06 2.5±0.03 3.1 ± 0.8 

Black 

pepper 
31 (4) 12.1±0.7 7.8±0.09 3.4±0.08 

Red pep-

per 
27 (4) 5.2 ± 0.2 4.4±0.08 2.2±0.06 

Cumin 21 (6) 10.2±0.2 9.8 ± 0.1 2.1±0.09 

DISCUSSION 

Aflatoxins occur in nature, but four aflatoxins 

B1, B2, G1 and G2 are dangerous to humans 

and animals as they have been found in all ma-

jor food crops (WHO, 2018). Aflatoxins are 

considered the most carcinogenic, mutagenic 

and teratogenic substances found naturally in 

foods and feeds. Fungal toxins are highly toxic 

compounds cause many kinds of diseases in-

cluding cancers and mutagens (Bircan, 2005). 

This paper studied the levels of aflatoxins in 

Libyan spices applying a HPLC method to 

evaluate the differences regarding co-

occurrence and the level of contamination. 

The results demonstrated that aflatoxins were 

present in various concentrations in the differ-

ent kinds of spice samples as a result of the 

growth of the productive fungi and the availa-

bility of suitable moisture and temperature for 

fungal growth, which agrees with (A Zinedine 

et al., 2006; Abdellah Zinedine et al., 2007). 

The results in this survey showed that the con-

centration of aflatoxins is in the range of the 

standard for aflatoxins as set by WHO. The 

concern about aflatoxins due to their important 

role as a source of disease outbreaks associated 

with food consumption is increasing and more 

studies should be carried out in Libya. 

CONCLUSION 

The contaminations of spices sold in Tripoli 

local markets with aflatoxins B1, B2, G1, and 

G2 were found in various concentrations. 

Therefore, regular monitoring of spices is 

strongly recommended. This study contributes 

to increasing the knowledge of Libyan public 

to ensure safety and quality of food.  
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 ليبيا طرابمس، آلفا، وتموثها بسمومالتوابل في السوق المحمي 

 نجمي أحمد منصور الصاوط 

 قسم التقنيات الحيوية, جامعة الزيتونة, ترهونة, ليبيا

 8172 ديسمبر 9/ تاريخ القبول:  8172أكتوبر  71تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v33i4.309  

 

الاطعمررة والافررلاذه هررر    الموجررودة طبيعيررا تررريطفرررات تعتبررر الاتلاتوكسررين مرررن أكاررر المررواد المسررببة لمسررررطان والالمستتتصم: : 
لتقييم مستوى تموث فناصرر التوابرل  الدراسة ه  , أجرت ات تجارب المختبراتنواع حيوانأالايضات تسبب تمذ الكبد لمبشر ومعظم 

و التوابرل المختمطرة تري ليبيرا , ركرويرة لتري تبراع تري السروم المحمري بطررابمس او , G2و  G1و  B2و  B1الاتلاتوكسرينات بسموم 
تي فينات الفمفل  كان B1لأتلاتوكسين لتركيز  ه نتائج الدراسة أظهرت أن أفمى( الكمون  ووالقرتة والفمفل الاسود والفمفل الاحمر 

 8ه1±  :ه9قرررل مسرررتوى لمتمررروث كررران تررري فينرررات التوابرررل المختمطرررة بتركيرررزوأن أ / كجرررم ميكروجررررام 1ه1±  :ه78بنسررربة الاسرررود 
 أفمرىنمرا يه برام / كجرمميكروجر0.1±10.2الكمرون بنسربة كان تي فينات  B1لاتلاتوكسينبامتموث ل زتركي ه أفمىرام / كجمجميكرو 

فمرى  رام / كجرمميكروجر0.1±7ه1و 0.09±12.12تي فينات الكمرون بنسربة  أيضا كان G1 and G2لاتلاتوكسينتركيز لمتموث با
 مختمفةه كان بتركيزات G2و  G1و  B2و  B1نستنتج من الدراسة أن تموث التوابل بالاتلاتوكسين التواليه 

 ليبياه طرابمس, التوابل, ,لفاآسموم  :المفتاحيةالكممات 

https://doi.org/10.54172/mjsc.v33i4.309
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 (DEMنموذج الارتفاع الرقمي )استخدام بدراسة بعض المتغيرات المورفومترية 
 ليبيا – لوادي حبون

سيف الإسلام محمد أحمدو  أشرف محمد مصطفي, *محي الدين محمد الخبولي
 البيضاء، ليبيا، قسم التربة والمياه، جامعة عمر المختار

8102ديسمبر  30/ تاريخ القبول:  8102أغسطس  3 تاريخ الاستلام:

Doi:https://doi.org/10.54172/mjsc.v33i4.291 

 أجريررليعتبررر وادي حبررون مررن أحرروا  انوديررة بم طقررة الجبررل انخضررر اليبيرراع ذال ال  رراط الزراعرري الك يرر  حيرر   المستتتخم: :
رقميررة لمسررتجمم الميرراه  –، وكررذلب ب رراء قاعرردم معمومررال مكا يررة لمررواديتحديررد بعرر  الخ رراور المورةومتريررة   هررد بهررذه الدراسررة 

لم طقررة الدراسررة وتحديررد  الطبرروغراةيو تررم إجررراء التحميررل  DEMباسررتخدام بيا ررال الارتتاعررال الرقميررة  قرررارلرردعم وخدمررة متخررذي ال
ومستجمم  لمواديحدود مستجمم مياه وادى حبون وة مه عن بقية مستجمعال اندوية المحيطة به ،  م أجرى التحميل المورةومترى 

اتجاه الميل الساود، طول المجرى الماوي، ميل المجرىع، وقد أظهررل ال تراو   مياهه لتحديد خ او ه المختمتة االمساحة، المحيط،
تحرررل مسرررتجمم امسرررتجمم جزوررريع وأن مسررراحة هرررذه  39وأ ررره يحتررروى عمررر   8كرررم 33.8978أن المسررراحة الكميرررة لممسرررتجمم تبمررر  

تررر وعرضرره كيمررو م .08.5 حررواليويبمرر  طررول المسررتجمم  8كررم 8.56إلرر   8كررم 1.1383المسررتجمعال الجزويررة تراوحررل مررا بررين 
ل م مرر  وأوضررحل الخ رراور ال رركمية لممسررتجمم أ رره يميررل للاسررتطالة ب ررتة عامررة ويظهررر ةرري  ررك ،كررم33.93كرم ومحيطرره 8.93

حير  ي ت رر ال  راط الزراعرري  يأ رره مسرتجمم م بسرط ةري جزوره الج رروب بي مررا أوضرحل خ راور التضراريس ،قمتره ةري اتجراه البحرر
تحميرل  ربكة  و أظهرر ،م ه والذي يسود به غطاء  باتي طبيعري مرن غابرال البحرر المتوسرط الي مبي ما  ديد التضرس ةي الجزء ال

 ،كرم 06.70مر   ي يبرويسرالمجررى ال طرول كرم وأن30.73ة قد بمغل اليالإجم امجرى ماوي وأن أطواله 39توى عم  التعري  أ ه يح
ة أن تكراريرة المجراري الماويرة م ختضرةري ةتررم ق ريرم، و  هذا يع ي أن المياه ت ل إلر  الم ر   و  حو  مستقيمةكذلب أن مجاري ال

مما يقمل من ةرر الجريان داخل مجاري انودية.

.، وادي حبون، ليبياةالرقمي، المورةومتري ظم معمومال جغراةية،  موذج الارتتاع  :المفتاحيةلكممات ا

لمقدمةا

المؤسرس الحقيقري لمدراسرال  عHorton, 1945ايعتبرر هورترون
المورةومتريرررررررررررة نحررررررررررروا  الت رررررررررررري ، وهرررررررررررو مرررررررررررن أ رررررررررررهر 

وا ي ررره متيررردم ومطبقرررة الهيررردرولوجيين ةررري تمرررب التتررررم ولا ترررزال ق
الرررغم مررن التعررديلال الك يرررم والطررر  انحررد    حترر  ا ن عمرر

رررررررررال رررال، أم رررررررررررررررررررالترررررري ت اولررررررل م ررررررل هررررررذا ال رررررروع مررررررن الدراسرررر
تعرد  .(Strahler, 1954, 1957; Stralher, 1964)سرتريمر

، الجيومرةولوجيررررةالقياسررررال المورةومتريررررة أحررررد أهررررم التطبيقررررال 
بأ رررره عمررررم قيرررراس الخ رررراور اله دسررررية  ويعررررر  المورةررررومتري

لسررررررررررررطج انر  ال اتجررررررررررررة عررررررررررررن  ظررررررررررررام التعريررررررررررررة ال هريررررررررررررة 
 .ع8115االغامدي،

أ رره يمكررن اسررتخدام سررتة ع ررر  إلرر  Chorleyع 0757اأ ررار 
وأن هرذه المقراييس  مقياساً مورةومترياً لدراسة أي مستجمم مياه،

خ اور ةي دراسة مستجمعال المياه، وهري  تغطي أهم  لا 
امترررداد مسرررتجمم الميررراه و ررركمه والمرررذان يحرررددان مقررردار الكميرررة 
المستقبمة من التساقط والإ رعاع ال مسري، والتضراريس ومجمرل 

 حدار وهي ةي مجموعها تحدد سرعة الجريان، وك اةة  بكة الا
ة، وهررذه الخ ررراور ةرري مجممهرررا ميررعالمجرراري والترري تحررردد التا

تعكرررس التررروازن برررين  ررروع ال رررخر وب يتررره والظررررو  الم اخيرررة. 

https://doi.org/10.54172/mjsc.v33i4.291
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.291&amp;domain=pdf&amp;date_stamp=2008-08-14
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  ة لحسررا  الخ رراور المورةومتريررة عمرروتعتمررد الطررر  الكميرر
خدام   القيرررراس المبا ررررر مررررن الخررررراوط الك توريررررة و باسرررررتاوررررطر 

وحردي اً  عStralher, 1964امجموعرة مرن المعرادلال الرياضرية
 ,Arc GIS, TOPAZمثلمباسرتخدام برمجيرال الحاسررررررررررو  

WMSاEl-Behiry, Shedid, Abu-Khadra, & El-

Huseiny, 2006)ع.8101علاجي، ؛ 

ن وسرراول التحميررل المورةررومتري قررد برردأل تأخررذ مكا رراً هامرراً ةرري إ
المختمتة وتحل محل وساول  والبحو  الجيومرةولوجيةالدراسال 

يخرررررتر بتحميرررررل  خا رررررة ةيمررررراالتقميديرررررة  التو ررررري  الي وأسررررر
 والسرررررتوح وانحررررروا  وان هرررررار أويرررررة ال هر   ررررربكال الت رررررري 

 والعمميررال المررؤ رم ل السرراحميةوان رركاأ رركال الإرسررا  الرممرري 
 ع.0779ةيها امحسو ،

تعتبر القياسال المورةومتريرة قاعردم بيا رال كميرة ضررورية ني 
الدي اميكيررة  الجيومرةولوجيررةدراسررة تهررد  إلرر  ت ررميم ال مرراذج 

ن هررا ترروةر القياسررال الضرررورية لر رركال انرضررية الترري تجعررل 
مرررررن ال احيرررررة  ةت رررررميم ال مررررراذج الرياضرررررية و المعمميرررررة م اسرررررب

كبير برين خ راور ال ربكة الماويرة  ظراً للارتباط الالتطبيقية، و 
الهيدرولوجية نحوا  الت ري  و  الجيومرةولوجيةالخ اور و 

ةإن دقة التحميل المورةومتري تساعد ك يراً ةري استق راء العديرد 
و الهيدرولوجيرررررررررة نحررررررررروا   الجيومرةولوجيرررررررررةمرررررررررن البيا رررررررررال 

 يرررررر مرررررن الدراسرررررال المما مرررررة الك عميرررررهالت رررررري  كمرررررا دلرررررل 
 ع.8118ابوروية،

 Digital Elevation Models مروذج الارتتراع الرقمري يعرد 
المكو ررررررررال انساسررررررررية ن ظمررررررررة المعمومررررررررال  حرررررررردأ ع DEMا

لاست تاج الخوار المتعمقة  عميهاالجغراةية والقاعدم التي يعتمد 
بطبوغراةية الوديان واستقراء المعمومال عرن تضاريسرها وعمميرة 

لمحاكام الهيدرولوجية لجريان مياه انمطار باستخدام مجموعرة ا
المعطيرال الرقميرة لحسرا    من الطراو  التحميميرة المطبقرة عمر

ة كحرررررردود ررررررررررررول والمعرررررالم السطحيرررررررررررررررررررررررقررررريم الارتتاعرررررال و المي
 ,.Burrough et alا ة الت رري ررررررررانحروا  الماويرة و بك

1996 ; Blaszczynski, 1997, ع Jurgen and 

Colombo, 2003;Wise, 2000; Selvan and 

Rashid,2012; ; ،8112العرزاوي; Akawwi, 2013; Al-

husban and Makhamreh,2015 Radwan et al. 

 ع.2017

الموسرمية  والهيدرولوجية لروديةتكتس  الدراسال المورةومترية 
أهميررررررة بالغررررررة لارتباطهررررررا بمجررررررالال ت ميررررررة الم ررررررادر الماويررررررة 
وم ررررروعال الت ميررررة الزراعيررررة والرعويررررة خا ررررة ةرررري الم رررراط  

 والبيوررة الحديررةذال المررورد المرراوي المحرردد  ةررةجاال رربه و الجاةررة 
التق يررال الحدي ررة  الجغراةيررة مررنتعتبررر  ظررم المعمومررال . واله رة

ن إدارم الميراه  التي يمكن توظيتها ةي الدراسال المورةومترية، وا 
داخرررل مسرررتجمعال ميررراه انوديرررة الجاةرررة مرررن العمميرررال المهمرررة 

ة الموجرودم ةري يريعالميراه والمروارد الطب عمر والضرورية لمحتراظ 
هررذه المسررتجمعال، حيرر  يكررون الغررر  م هررا اسررتدامة ال ظررام 

 البيوي والمجتمم الإ سا ي.  

المورةومتريررررة تحديررررد بعرررر  الخ رررراور  تهررررد  الدراسررررة إلرررر 
رقميرررة  –حبرررون، وكرررذلب ب ررراء قاعررردم معمومرررال مكا يرررة  لررروادي

 .لمستجمم المياه لدعم وخدمة متخذي القرار

 المواد وطرق البحث

ميرراه وادي  امسررتجممم م طقررة الدراسررة ةرري  ررمال قريررة بطررة تقرر
ع وتبمرررر  0حبرررونع بالجبرررل انخضررررر  رررمال  رررر  ليبيررررا  ررركل ا

وقررررد تررررم تحديررررد الإحرررردا يال الجغراةيررررة  8كررررم 33.86مسرررراحتها 
لحرررردود م طقررررة الدراسررررة وكا ررررل مح ررررورم بررررين خطرررري عررررر  

 80.175 رررررررمالًا وخطررررررري طرررررررول  درجرررررررة 38.963و 38.563
ب مرروذج الارتترراع الرقمرري  تررم الاسررتعا ةاً.  رررق درجررة 80.090و

(DEM)  مرررن وكالرررة التضررراء  عميرررهالمتح رررلNASA  بدقرررة
 ./http://glcf.umd.edu/data/landsat اً مترررر  31أرضرررية 

ال رربكية  وت قرريج البيا ررالتررم ت ررميم قاعرردم البيا ررال  ررم إدخررال 
 وتحميرررل لمبيا رررالمعالجرررة  وتمرررل عمميرررة، والاتجاهيررة والو رررتية

م رل  وممحقاتره التحميميرة ARCGIS 10.1بر رام   ةرررررررررررررررررربواسط
3D Analyst tools, Analysis tools, Spatial 

Analyst tools. 
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 م طقة الدراسة. .(1شكل )

تحديرررررد اتجاهرررررال  و لتحديرررررد بعررررر  الخ ررررراور المورةومتريرررررة
اتجاهررررال تجمررررم ميرررراه الجريرررران  الميرررراه تحديرررردسرررريان ت ررررري  

 ط جريرررران الميرررراه داخرررل مسررررتجمم الميرررراه،السرررطحي، تحديررررد خررر
تحديررد  قرراط تحديرد أحرروا  ال رر  الرويسررية وتحررل الرويسرية، 

 ات ررال المسررتجمعال وارتبررراط تحررل المسرررتجمعال مررم بعضرررها
، تحديررد  قرراط  ررر  الميرراه لكررل حررو  مررن انحرروا  الربع 

تحديررررررد  قطررررررة خررررررروج الميرررررراه مررررررن و   Sub-Basinال ررررررغيرم 
 Arc Hydro toolsاسرتخدام أدام بواسرطة  المستجمم بالكامرل

 ,Merwadeاعبر عدم خطوال بالترتير  كمرا وردل بواسرطة 

، كررررررررذلب بعرررررررر  ال رررررررري  الرياضررررررررية لمجموعررررررررة مررررررررن ع2010
الخ ررررراور المورةومتريرررررة حيررررر  تح رررررم ا عمررررر  العديرررررد مرررررن 
المخرجررال الجدوليررة و الرسررومية و الخررراوط الرقميررة  ررم الورقيررة 

 لمورةومترية لم طقة الدراسة.لمعديد من المتغيرال ا

 والمناقشة النتائج

 حبون:بعض خصائ: مستجمع وادي 

أمكررررن إ ترررراج خريطررررة  :(DEM)نمتتتتوذج الارتفتتتتاع الرقمتتتتي  
الارتتاعررررررال لم طقررررررة الدراسررررررة مررررررن  مرررررروذج الارتترررررراع الرقمرررررري 

ع مسررررراحال م ررررراط  0ا ويوضرررررج جررررردولع 8ا ع  ررررركلDEMا
ون، حير   جرد الارتتاعال المختمتة ةي مستجمم ميراه وادي حبر

ن ارتترررراع يتررررراوح بررررري عمرررر أن القرررردر انكبررررر مررررن الرررروادي يقررررم 
مسررررررررراحة  إجمرررررررررالي% مرررررررررن  87.70ع م ويم رررررررررل 361-311ا

 مستجمم مياه الوادي.

 م اط  الارتتاعال داخل مستجمم مياه وادي حبون( 1جدول )

 ال سبة المووية ا%ع ع8كماالمساحة مترعاالارتتاع

1 – 61 1.0910 1.6 

100 – 51  1..66. 0.28 

010 – 061 0.3838 3.05 

060 – 811 3.318 7.73 

810 – 861 5.6133 02.77 

860 – 311 2.7808 85.13 

310 – 361 01.8351 87.70 

360 – 392 8.7535 2.56 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 

 

وذج ع مرررن  مررر3ترررم اسرررتخلار الميرررل ال ررركل ا :Slopeالميتتتل 
حيرر  وجررد أن الميررل السرراود هررو أقرررل  DEMالارتترراع الرقمرري 

 نويتبرراي المسرراحة، إجمررالي% مررن  55.52% وب سرربة  01مررن 
الميررل برررين تحرررل مسرررتجمعال م طقررة الدراسرررة حيررر  يترررراوح مرررا 

ع بي مررا تررزداد القيمررة 35% ةرري تحررل مسررتجمم رقررم ا0.87بررين 
جرردول % ا 08.37لت ررل إلرر  ع 0ب رردم ةرري تحررل مسررتجمم ا

إلر  طبيعرة م طقرة  ىلتباين ال ديد ةي  دم الميل يعرز وهذا ا ع8
ويساهم هذا الميل ةي تحديد  قاط خروج مياه الجريران  الدراسة،

 السطحي من هذه المستجمعال.
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 الميل بمستجمم مياه وادي حبون.( 2جدول )

 ال سبة المووية ا%ع ع8كمالمساحة ا الميل ا%ع

1 – 01 88.238 55.52 

<01  – 81 2.9830 86.39 

< 81– 31 8.8383 5.66 

< 31– 31 33031. 0.85 

< 31– 61 1.1120 1.18 

<61  1.1120 1.18 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 

 

 

 

 الارتفاع تمستجمع وادي حثون.( 2شكم )

 

 الميل بمستجمم مياه وادي حبون.( 3شكل )

تررررررم اسررررررتخلار  :Aspectرض اتجتتتتتتال الميتتتتتتل لستتتتتتط  ا   
اتجاهال الميول لسطج انر  من  مروذج الارتتاعرال الرقميرة 

DEM  ع اتجاهررررررال الميررررررول 3ع و رررررركل ا3جرررررردول اويوضررررررج
ن أسرررتجمم ميررراه وادي حبرررون، حيررر  يتضرررج لسرررطج انر  لم

% وهرررذا 87.05اتجاهرررال الميرررول السررراودم  حرررو ال رررمال ب سررربة 
 سة.يتت  مم اتجاه الميل العام لم طقة الدرا

الميرررررررل السررررررراود أن معظرررررررم تحرررررررل  ع اتجررررررراه3يوضررررررج جررررررردول ا
المستجمعال ةي م طقة الدراسة تميل  احيرة ال رمال مبا ررم أو 
ال ررمال ال ررررقي أو ال ررمال الغربررري وهرررذا يعكررس الاتجررراه العرررام 
لمميررل ةرري م طقررة الدراسررة والترري تميررل ب ررتة عامررة ةرري اتجرراه 

تري تميرل تجراه ال الم راط  الج وبيرةال مال، إلا أن ه اب بع  
يمترررر  ةيهررررا  تررررييتترررر  مرررم اتجرررراه حركررررة الميررراه وال ال رررر  وهررررذا

المجرررى الرويسرري لمرروادي حيرر  تتحرررب الميرراه مررن الغررر  وةرري 
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اتجررررراه ال ررررررر  ويرررررررتبط طررررررول المجررررررى المرررررراوي بطررررررول تحررررررل 
 المستجمم ب تة عامة.

 
 وادي حبون ميول لسطج انر  داخل مستجمماتجاهال ال( 3جدول )

 %عاالمووية ال سبة  ع8كممساحة اال اتجاه الميل

 87.05 7.7713 ال مال

 85.30 7.1083 ال ر 

 88.99 9.2113 الج و 

 80.95 9.3681 الغر 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 

 

 

 

 وادي حثون. ميول نسطح الأرض داخم مستجمعاتجاهات ان( 4شكم )

أوضررحل  ترراو   :Flow Directionاتجتتال ستتريان الميتتال  
ع أن اتجرراه 6وال رركل اع 3الجرردول ا الميرراه حسرر اتجرراه سررريان 

حركرررة الميررراه الرويسررري هرررو إلررر  ال رررمال ب رررتة عامرررة ا رررمال 
%  33.89 مال غربيع وب سربة ت رل إلر   – مال  – رقي 

يتم ررر  مرررم الاتجررراه العرررام  اوهرررذ الدراسرررة،مسررراحة م طقرررة  مرررن
الروادي ةري اتجراه البحرر  م ر   لطبوغراةية الم طقة حي  يوجد 

م طقة الدراسة   طة ةي تجمم المياه  أراضين معظم إ . مالا
 8كرررم 30.7819حيررر  تبمررر  مسررراحة مسرررتجمعال حركرررة الميررراه 

 المستجمم.% من مساحة  73.07وب سبة 

 اتجاه سريان انمياه داخم مستجمع مياه وادي حثون( 4جدول )

 مووية ا%عال سبة ال ع8كمالمساحة ا اتجاه السريان

 02.56 5.3223  مال

 06.09 6.075  مال  ر 

 80.96 9.3376 ال ر 

 7.19 3.0120  ج و   ر 

 6.79 8.1330 ج و 

 6.09 0.9913 ج و  غر 

 03.99 3.9098 غر 

 01.36 3.6203  مال غر 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 

 Flow Accumulationتجمع السريان لمميال 
ع تجمرم سرريان لمميراه والمسراحال 5ع و ركل ا6يوضج جردول ا

ن معظررم الم طقررة تتميررز بقرريم لكررل قيمررة ويتضررج مررن الجرردول أ
 73.07ع حيررر  تم رررل Pixelsبيكسرررل ا 3739قرررل مرررن أتجمرررم 

 وادي حبون.ب% من المساحة الكمية لمستجمم مياه انمطار 
 

 جمع مياه وادي حثونتجمع انسريان نهمياه داخم مست( 5جدول )

 ال سبة المووية ا%ع ع8كمالمساحة ا مجمم السريان

3739 30.7819 73.07 

038 0.1578 3.08 

39 1.3219 0.00 

03 1.0033 1.33 

39 1.3219 0.00 

37 1.3713 0.03 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 
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 وادي حبون. مم مياههال السريان لمستجاتجا( 5شكل )

 

 
 وادي حبون. ه والمساحال لمستجمم مياهتجمم السريان لمميا( 6شكل )

 الخصائ: المورفومترية لحوض وادي حبون: 

المساحية:الخصائ:    
تعتبررر مسرراحة مسررتجمم الميرراه مررن : مستتاحة مستتتجمع الميتتال

أهرررررررم الخررررررروار المسررررررراحية المسرررررررتخدمة ك يررررررررا ةررررررري ال مررررررراذج 
دم ةي حسرا  الك يرر مرن المقراييس المهمرة الهيدرولوجية وتستخ

م رررل ك اةرررة الت رررري  لممسررراحة وغيرررر ذلرررب وهررري تعرررد العامرررل 
الرويسي المحدد لكميرة الميراه الم  ررةة ةري مسرتجمم الميراه إذا 
كا رررل جميرررم العوامرررل انخررررى  ابترررة م رررل خ ررراور ال رررخور 
والب يرررة الجيولوجيرررة والغطررراء ال بررراتي والظررررو  الم اخيرررة وهرررذا 

 يادم كمية انمطار.يع ي ز 

 33.8978أظهرررل ال ترراو  أن المسرراحة الكميررة لممسررتجمم تبمرر  
تحررل مسرررتجمم امسررتجمم جزوررريع  39وأ ررره يحترروى عمررر   8كررم

وأن مسرررررراحة هررررررذه المسررررررتجمعال الجزويررررررة تراوحررررررل مررررررا بررررررين 
ع 5كمررا يتضررج ةرري جرردول ا 8كررم 8.5652إلرر   8كررم 1.1383
زويرررة مرررا ع وقرررد تراوحرررل مسررراحال المسرررتجمعال الج9و  ررركل ا

ع الرررذي يقرررم ةررري 08لتحرررل مسرررتجمم رقرررم ا 8كرررم 8.5652برررين
 8كرررررم 1.1383الجرررررزء ال رررررمال الغربررررري لممسرررررتجمم الرويسررررري، 

ع الواقررررم ةرررري م ت رررر  المسررررتجمم الرويسرررري، 86لحرررو  رقررررم ا
وبهررذا يعتبررر مسررتجمم ميرراه وادي حبررون مررن المسررتجمعال ذال 

تمقراه مرن يرادم مرا يع ي ز ية الكبيرم  سبياً، وكبر المساحة المساح
 مياه انمطار.

كيمررو  08.63 حرروالييبمرر  طررول المسررتجمم  :المستتتجمعطتتول  
طررررول والررررذي تم ررررل ةرررري   أق رررر نمررررا برررريقررررد تراوحررررل متررررر و 

كرررم، وأقرررل  3.11ع و الرررذي بمررر  طولررره 07مسرررتجمم ميررراه رقرررم ا
، كرم 1.02ع 83طول بين المستجمعال الجزوية مسرتجمم رقرم ا
جمم أ ررررره يميرررررل وأوضرررررحل  تررررراو  الخ ررررراور ال ررررركمية لممسرررررت

للاستطالة ب تة عامة ويظهر ةي  كل م مر  قمتره إلر  اتجراه 
زمرررن التركيرررز ةررري   ويرررؤ ر طرررول المسرررتجمم عمرررسررراحل البحر.

جمم تأخررررذ وقترررراً المسررررتجمم إذ إن الميرررراه الترررري يسررررتقبمها المسررررت
بسرررب  ضرررياع جرررزء م هرررا   قطرررة الم ررر     طرررويلًا لمو رررول إلررر
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غذية الخزان الجوةي ةي بالتبخر والتسر ، ويتيج ةر ة كبيرم لت
 ي أن احتمال حدو  التيضان قميل. المستجمم، وهذا يع 

كميررة  عمرر يررؤ ر عررر  المسررتجمم  :الميتتالعتترض مستتتجمع 
التمقرررررري مررررررن التسرررررراقط والجريرررررران والتسررررررر  وكممررررررا زاد عررررررر  

يررررزداد الجريرررران  وبالترررراليالحررررو  زاد مررررا يتمقرررراه مررررن التسرررراقط 
كررم، 8.93و ، ي ررل عررر  مسررتجمم ميرراه حبررون  حرريالسررطح

أي أك رررر مررن أربعرررة  3.69العررر   إلرر وبمغررل  سرربة الطرررول  
زيرررادم زمرررن  بالتررراليأضرررعا  وهرررذا يع ررري اسرررتطالة الحرررو  و 

إلر  أي و رول الميراه   Time of Concentration التركيرز
الرويسررري ةررري أوقرررال مختمترررة ويرررزداد عرررر  مسرررتجمم  ىالمجرررر 

جا بيرررة حبرررون ةررري أعرررلاه بسرررب  عمميرررال التعريرررة التراجعيرررة وال
هررذه الم طقررة ن هررا  عمرر ل رردم الا حرردار وزيررادم كميررة انمطررار 

 م. 392 إل وت ل  عاليةم طقة ذال ارتتاعال 

يبمر  محريط مسرتجمم ميراه وادي حبرون  :انعيته محيط مستجمع  
 ىوهررذا الطررول لمسررتجمم ميرراه يوضررج مررد، كررم 33.93 حرروال 

 رره أ  إلرررج خررط تقسرريم الميرراه المحرريط بالمسررتجمم بالإضرراةة تع رر
يعكس مساحته الكبيرم. وتباي ل محيطال المستجمعال الجزوية 

ع والرذي 08طول محيط ةي تحل مستجمم رقم ا  أق  نما بي
كرم، وأقررل طرول محريط ةري مسررتجمم  03.03بمر  طرول محيطره 

 كم. 0.12ع إذ بم  86رقم ا

  الشكمية:الخصائ: 
م تعبرر عرن امترداد مسرتجمم الميراه مقار رة مر  :الاستطالةنسبة 

ع ويكون ال كل أقرر  0 – 1ا نما بيال كل المستطيل وتتراوح 
لممسررتطيل ع ررد الاقترررا  مررن ال ررتر، وت ررل ةرري وادي حبررون 

 ،حرررد مرررا إلرر ع أي أن مسررتجمم الميررراه يميررل للاسرررتطالة 1.63ا
ي ةرري  ررخور ويرجررم ذلررب لطبيعررة ال رردع أو الا كسررار الطررول

الرررررروادي ي طبرررررر  مررررررم ال رررررردع  ىالم طقررررررة ولررررررذلب ةررررررإن مجررررررر 
 لجيولوجي ةي م طقة الدراسة.ا

اقترررا  وابتعرراد  رركل مسررتجمم  ىتوضررج مررد الاستتتدار :نستتبة 
ويكرون ال ركل أقرر   ع0-1ا نمرا بريويترراوح  ،المياه عن الداورم

سريادم  عمر  دل  يع وا ختا  ال سبة 0ع دما تقتر  االداورم  إل 
ة ذال التعريررة التراجعيررة االرروادي اليررالرويسرري والرتبررة الت ىالمجررر 
 إلر مرحمة ال با ع، وو رمل هرذه ال سربة ةري وادي حبرون  ةي
مسررتجمم بعررد  عمرر ع وتعتبررر هررذه  سرربة قميمررة جررداً وترردل 1.88ا

مررن الاسررتطالة أك ررر، والسررب  ةررري  هالميرراه عررن الاسررتدارم وقربرر
 . ىالتعرية التراجعية وتعمي  المجر  ذلب سيادم عمميال

خررلال  تررم تحديررد أ رركال مسررتجمعال الميرراه مررن الشتتكل:معامتتل 
 : ةاليالمعادلة الت

 : ع Gregory and Walling ،0795ا   
Rf = A / L2   

 .طول مستجمم المياه Lالمياه، مساحة مستجمم  Aحي : 
 عمر ا تظرام عرر  مسرتجمم الميراه  ىي   معامل ال كل مد
، وهررري ت رررل ةررري وادي الم ررر    إلررر امترررداد طولررره مرررن الم برررم 

 ررررغر  عمرررر  وترررردل ،وهرررري  سرررربة م ختضررررة 1.88 إلرررر حبررررون 
المسرراحة مقابررل الطررول، ممررا يجعررل الحررو  يقتررر  مررن  رركل 
الم مررر  ويتررريج ةر رررة جيررردم لتجمرررم الميررراه ع رررد قاعررردم الم مررر  

 حدو  التيضان. احتماليةوا ختا  

يعال  هذا المعامل بع  السمبيال  (:معامل التفمط  )الانبعاج
مكا يررررة وجررررود هررررر ةرررري معرررردل الاسررررتدارم وذلررررب لعرررردم االترررري تظ
تتخرررذ ال ررركل الرررداوري تمامررراً أو تكرررون تامرررة الاسرررتدارم أحررروا  

قر أو ال ررركل انحررروا  تأخرررذ عرررادم القطرررم ال رررا ولكرررن معظرررم
 ا تية:المعادلة  ويستخرج منهميجي، الكم ري أو ال كل الإ

 معامل التتمطج االا بعاجع = 
 ع8*مساحة الحو  اكم3مربم طول الحو  اكمع/   

مجاريره  عدادم أوزيادحو  تدل القيم الم ختضة عم  تتمطج ال
مكرران مررا م رره دون سررواه، ةرري حررين ت ررير  وأطوالهررا ةرريانوليررة 

حي  وجد أ ه لوادي حبون يبمر  القيم المرتتعة إل  عكس ذلب، 
 .وهو يعتبر من القيم الم ختضة 0.06

 التضاريسية:الخصائ: 
وهو يرتبط بم اخ وجيولوجية و وعية ال رخور  التضرس:نسبة 

ةررري حرررو  الت رررري  لمسرررتجمم الميررراه وتررردل درجرررة التضررررس 
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 ,Maidmentا بسرررراط مسررررتجمم الميرررراه ا عمرررر الم ختضررررة 

م/كرم وهري قيمرة  87.39ع، وقد و مل ةي وادي حبرون 1993
أن  عمرررررر م ختضررررررة وذلررررررب لكبررررررر مسرررررراحة المسررررررتجمم وترررررردل 

ن حوضرره وغالبرراً هررذا الجررزء ي جررزء مررو  المسررتجمم المرراوي قررد س رر
سررررربل مرررررن معادلرررررة  الرررررذي يسرررررتخدم ةررررري الزراعرررررة.  ،0795اح 

Gergory and Willingع 
Rh = Hm / L 

 طول مستجمم المياه Lالكمي، التضرس  Hmحي  

بمغررررل التضررررراريس ال سرررربية لممسرررررتجمم  النستتتتتبية:التضتتتتاريس 
  رررراط عمميررررال التعريررررة  إلرررر وي ررررير الارتترررراع ال سرررربي  2.336

م رررة الجيولوجيرررة السرررابقة والتررري سررراهمل ةررري ت ررركيل خرررلال انز 
 سطج مستجمم وادي حبون.

كامرررل  عمررر بتطبيررر  قيمرررة الوعرررورم  هوجرررد أ ررر الوعتتتور :قيمتتتة  
وهري قيمرة مرتتعرة تردل  0.78 حبرون بمغرلمستجمم ميراه وادي 

 ال ررماليوعررورم سررطج مسررتجمم الميرراه خا ررة ةرري الجررزء  عمرر 
 راط ي بهرا وتركرز ال م ه مما يقمل من ةرر الاسرتخدام الزراعر

 :التاليةمعادلة الح سبل من الزراعي ةي الجزء الج وبي. 
HD = (Hm. D) / L 

طررررول  Lك اةررررة الت ررررري ،  Dالتضرررررس الكمرررري،  Hmحيرررر  
 مستجمم المياه

معرردل تقطررم مسررتجمم الميرراه  إلرر وهررو ي ررير  :النستتيجنستتبة   
 Chorley and Kennedy( 0790)وح س  من معادلة 

Rt = ∑ Nu / P 

 .محيط مستجمم المياه Pعدد الرواةد ةي الرتبة،  Nuحي  

وهرري  1.23بمغررل  سرربة ال سرري  ةرري مسررتجمم ميرراه وادي حبررون 
مقاومرة  إلر وي رير  ،إن ال سي  خ رن عم  سبة م ختضة تدل 

ال خور لعمميال التعرية بالرغم من أ ها من ال خور الجيريرة 
 ال ررماليوقررد يمعرر  الغطرراء ال برراتي الك يرر  خا ررة ةرري الجررزء 

من مستجمم المياه دوراً هامراً ةري ت ظريم حركرة المراء ةيقمرل مرن 
برررالرغم مرررن   ررراطها ةرررري  الحرررراليعمميرررال التعريرررة ةررري الوقرررل 

المراحرررل انوليرررة لتكررروين مسرررتجمم الميررراه وانوديرررة التررري تجرررري 
 ةيه.

 بع  خ اور تحل مستجمعال وادي حبون.( 6جدول )

رقم تحل 
 المستجمم

 ع8كمالمساحة ا
يط المح
 عkmا

طول المجرى 
 عkmالماوي ا

0 1.3572 3.51 1.79 

8 1.7662 5.55 0.63 

3 0.3550 9.18 0.52 

3 8.6675 7.02 1.91 

6 1.3997 3.75 1.23 

5 1.9732 3.52 0.83 

9 1.2333 3.52 3.16 

2 1.2383 6.31 1.77 

7 1.8015 3.15 1.31 

01 0.0285 9.81 0.82 

00 8.6237 01.12 3.31 

08 8.5652 03.03 1.36 

03 8.8003 7.63 1.82 

03 1.3572 3.03 0.35 

06 1.7981 5.08 3.39 

05 1.3222 3.51 1.82 

09 1.7210 9.81 0.12 

02 1.3985 3.38 1.39 

07 1.1798 8.05 3.11 

81 0.1815 5.31 0.96 

80 1.2287 6.88 1.82 

88 1.6013 3.25 1.79 

83 1.3509 3.52 1.69 

83 0.3621 9.81 1.02 

86 1.1383 0.12 1.65 

85 1.3536 3.38 0.69 

89 0.5820 5.23 1.55 

82 1.9995 6.88 1.72 

87 1.5196 3.75 1.30 

31 0.0331 5.31 1.22 

30 1.6627 3.03 8.33 

38 1.3997 3.75 1.22 

33 1.9871 6.88 1.35 

33 0.3130 6.73 0.33 

36 1.3318 3.83 0.89 

35 1.2858 3.52 1.97 

39 1.5377 6.13 1.97 
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مستجمم المياه الرويسي لوادي حبون والتحل المستجمعال  (7شكل )
 .الجزوية

يعررررررد التكامررررررل الهمبسررررررومتري مرررررررن  الهمبستتتتتتومتري:التكامتتتتتتل 
المعاملال المستخدمة لتم يل التترم الزم يرة التري قطعتهرا الردورم 

العلاقررة بررين  تكامررل ومررن خررلالالتحاتيررة ةرري انحرروا  ال هريررة 
ذ إن الزيرررررادم ةررررري ، إوتضررررراريس الحرررررو المسررررراحة الحوضرررررية 

 وا خترررررا  ةررررريالمسررررراحة يراةقهرررررا زيرررررادم ةررررري ك اةرررررة ال رررررر  
 تضاريس الحو . 

يمكن الح ول عم  معدل التكامل الهمبسومتري من خلال 
 ا تية:المعادلة 

/ تضاريس ع8كمامساحة الحو   التكامل الهمبسومتري =
 عماالحو  
طبقررررل معادلررررة التكامررررل الهمبسررررومتري عمرررر  م طقررررة وبعررررد أن 

 ،1.1719الدراسررة اتضررج أن ال ترراو  كا ررل م ختضررة إذ بمغررل 
ومسرراحة الحررو  وزيررادم الا حرردار وأ رره ممررا يع رري  ررغر عمررر 

 تية.احتال ةي بداية دورته اللا يز 
 

 انجصريف:انخصهئص انخطية نشبكة 

ي تتكررون  رربكة ت ررري  الررواد :انتتما  رتتتو وواتتمال ممتتهر  
ع، ومررن  ترراو  تحميررل الرتررر  2مجرررى كمررا ةرري  رركل ا 39مررن 

وانطرررررررررررررروال ةرررررررررررررري  رررررررررررررربكة ت ررررررررررررررري  وادي حبررررررررررررررون تبعرررررررررررررراً 
 جررد أن مسررتجمم الميرراه ي رر    عStrahler, 1957الطريقررة
ع، وهررذا ي ررير 2ع ا  ركل 9أ رره مرن الرتبررة ال ال رة جرردول ا عمر 
ري  المراوي بمسرتجمم الميراه، حير  عدم تطور  بكة الت  إل 
كررم، وطررول 06.70الرويسرري لمسررتجمم حبررون  ىن طررول المجررر إ

كرم حير  تتكرون الرتبررة 33.03 المجراري لجميرم رتر  المسررتجمم
% مرن رترر  65.31وت رركل مرا  سرربته  ىمجرر  931مررن   انولر

ع وهي ةي معظمهرا أوديرة ق ريرم جرداً ولا 9المستجمم، جدول ا
ةررري   ررراط  ررربكة الت رررري   ةاعميتهرررار عرررددها عرررن مررردى يعبررر
 لماوي.ا

 نشثكة تصريف وادي حثون وأطوال الأوديةرتة ( 7جدول )

 ال سبة المووية % عدد المجاري الرتبة

0 931 65.31 

8 868 07.80 

3 069 00.79 

3 53 3.22 

6 77 9.63 

 ArcGisعهى تروامج  ا  مه حساب انثاحث اعتماد انثياوات:مصذر 

 

ت ررل تكراريررة المجرراري الماويررة ةرري  المائيتتة:تكراريتتة المجتتاري 
قمررررة  عمرررر وهرررري قيمررررة م ختضررررة ترررردل  0.12 إلرررر وادي حبررررون 

 وبالترراليأعررداد المجرراري ةرري مسررتجمم الميرراه بال سرربة لمسرراحته 
ا ختررا  ةرررر  إلرر قمررة أطوالهررا، وت ررير التكراريررة الم ختضررة 

ةررري مجررراري  الجريررران داخرررل مجررراري انوديرررة وأن معظرررم المررراء
الميرراه  إلرر انوديررة يختررزن ةرري التربررة أو يتسررر  خررلال ال ررقو  

 ةي مرحمة مبكرم من ال ض .الجوةية وأن الوادي مازال 

وهررري تعبرررر عرررن العلاقرررة برررين عررردد المجررراري  :التشتتتع نستتتبة 
 :ةالي، وتم حسابها تبعاً لممعادلة التمتتاليتينالماوية ةي رتبتين 

Rb = Nu / Nu+1 

عرردد الرواةررد ةرري  Nu+ 0لرواةررد ةرري الرتبررة، عرردد ا Nuحيرر  
 . ةاليالرتبة الت
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 سررربة الت رررع  لمسرررتجمم ميررراه وادي حبرررون قرررد بمغرررل  وجرررد أن
وهي تدل عم  قمرة تقطرم الحرو  وزيرادم كميرة الت رري   1.9

رى الرويسرررري لمسررررتجمم الميرررراه، الترررري ت ررررل مبا رررررم إلرررر  المجرررر
ات رال ذلب لق ر طول انودية الترعيرة وعردم ت رعبها و  ىويعز 
 الرويسي.  ىها بطريقة مبا رم بالمجر معظم

 ع0736ا Horton ترررم حسرررابها مرررن معادلرررة :التصتتتريفكثافتتتة 
 ة:اليالت

k 
الطرررررول الكمررررري لممجررررراري الماويرررررة ةررررري كرررررل الرتررررر   Luحيررررر  
 المختمتة

Ak المساحة الكمية لمستجمم المياه. 
 وهررري 8كم/كرررم 0.88وجرررد أن ك اةرررة الت رررري  ةررري وادي حبرررون

 سبة م ختضة  ظرراً لق رر طرول مجراري انوديرة وأن الحرو  
ن المسرررتجمم أمرحمرررة ال ضررر  الطبررروغراةي و  إلررر لرررم ي رررل بعرررد 

مازال يعم  ويوسم حوضه، وهذا ما يتت  مم بقيرة الخ راور 
 الخطية ل بكة الت ري . 

ي رررل معامرررل التعررررج لمسرررتجمم   :الطبتتتوفرافيمعامتتتل التعتتترج 
 Schammت رر ي   رروم  عمر  وب رراءاً  0.38ميراه وادي حبررون 

 ا تقاليررررةن مسررررتجمم ميرررراه حبررررون ي رررر   بأ رررره ذو مجرررراري إةرررر
Transitional  المجرراري الم تظمررة والترري  إلرر  رره سرري تقل إأي
 إلرر قرر  أع، أي إن مجرراري الحرو  0.6عرجهرا ايبمر  مؤ رر ت

 الم ر    إلر ن الميراه ت رل أالاستقامة من التعرج، وهذا يع ري 
حرردو   احتماليررةاب عوامررل تقمررل مررن ه رر ن  أةرري ةترررم ق رريرم إلا 

التيضرران ةرري الحررو  م ررل طررول الحررو  و رركمه وقمررة ك اةررة 
الزراعي المك   ةري الجرزء الج روبي م ره  الت ري  والاستخدام

 إلرر ، بالإضرراةة ال ررماليوالغابررال الطبيعيررة الك يتررة ةرري الجررزء 
الطبيعة ال خرية الجيرية المت ققة الساودم ةي م طقة الدراسرة، 

تسررراهم ةرري ةقرررد جرررزء مررن ميررراه الجريرران السرررطحي داخرررل والترري 
 المياه الجوةية عبر ال قو  والتوا ل.  إل مجاري انودية 

 

 
 مجاري الأودية انرئيسية نشثكة تصريف وادي حثون.( 8شكم )

 
 رتة الأودية نشثكة تصريف وادي حثون.( 9شكم )
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 :حبونالخصائ: الهيدرولوجية لمستجمع ميال وادي 
 كما يمي: Jatonالمعادلة المعدلة لجاتون   :يزالتركزمن 

iSTC 3.76 
مسرراحة المسررتجمم المرراوي، معرردل  Sزمررن التركيررز،  TCحيرر  

 .عiاالا حدار 
سراعال وهرو  5.97حرو  وادي حبرون  عمر بم  زمن التركيرز 

كرررم وبمغرررل 33.03ذ بمررر  طولررره إوقرررل طويرررل لطرررول الحرررو  
 عمر ة تردل اليرهي  سبة عو  1.63  سبة الاستطالة ةي الحو 
 ال كل المستطيل لمحو .

وادي  عمرر بمغررل سرررعة الجريرران   الستتطحي:ستترعة الجريتتان 
حيرر  إن سرررعة الجريرران  عاليررةم/  وهرري قيمررة  1.038حبررون 

كرررررم 08.63تزيرررررد بزيرررررادم الا حررررردار وطرررررول المسرررررتجمم إذ بمررررر  
 أقررررررر رج المجرررررراري حيرررررر  كا ررررررل درجررررررة تع رررررر إلرررررر بالإضرررررراةة 
ه العوامررل تررؤدي لزيررادم سرررعة و ررول الميرراه كررل هررذ للاسررتقامة،
 .لمم    

بمر   عJaton,1980امعادلرة جراتون وبتطبي  : الفيضان معامل
ة إلىرروهررذا يع رري احتم 83.02معامررل التيضرران ةرري وادي حبررون 
الرويسرري لمرروادي ويعررود ذلررب  ىحرردو  جريرران سررريم ةرري المجررر 
  ةي المستجمم.  وللارتتاع تكرارية مجاري الرتبة ان

   طريقة تالبول باستخداميتم حسابها  :التدفق قمة
Q = K C Aⁿ Rf Ff 

    . ابل K ،  / 3الت ري  مقمة التدة  أو  Qحي  
  C  معامل الت ري  ويحس  من مجموعC1+C2+C3   

  .معامل لتحديد طبيعة الم طقة C1حي    
   C2  م طقة الت ري ا حدار معامل. 

C3    معامل ال كل لم طقة الت ري. 
 ، /3م 333.85حي  ي رل التردة  ةري مسرتجمم وادي حبرون 

ن الحررو  ي ررر  كميرررال كبيرررم مررن الميررراه أ إلررر وهررذا ي ررير 
ع ررررررد  قطررررررة الم رررررر ، وذلررررررب كممررررررا زادل مسرررررراحة الحوضررررررية 

زيررادم  وبالترراليلمحررو  زاد كميررة مررا يسررتقبمه مررن ميرراه انمطررار 
  ما ي رةه من المياه.

 ستنتاجالا

ن يميررل للاسررتطالة ب ررتة عامررة  سررت   أن مسررتجمم وادي حبررو 
جزوه  وي بسط ةيعم   كل م م  قمته ةي اتجاه ساحل البحر 

 ال رررررماليبي مرررررا يكرررررون  رررررديد التضررررررس ةررررري الجرررررزء  ،الج ررررروبي
الماويرررة إلا أ هررا تعتبرررر  لممجرراري الإجمرراليالطرررول  وبررالرغم مررن

 الررواديلممسررتجمم ممررا يجعررل  الإجماليررةقميمررة بال سرربة لممسرراحة 
، كرررذلب أن حوضررره ال يعمررر  مجرررراه ويوسرررمغيرررر  اضررر  ومررراز 

أن  وهرذا يع ريرج مجاري الحو  أقر  إل  الاستقامة من التع ر
ةي ةترم ق يرم، وأن تكرارية المجراري  المياه ت ل إل  الم    

 مما يقمل من ةرر الجريان. م ختضةالماوية 
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Abstract: The Habboun Valley is considered one of the valleys in Al-Jabal Al-Akhdar area, 

Libya, with an intensive agricultural activity. This study was carried out with the aim of iden-

tifying some of the morphometric properties of the valley, as well as building a spatial-digital 

database of the watershed to support and serve decision makers using DEM data. The topo-

graphic analysis was carried out for the study area and the boundaries of the Wadi Habboun 

watershed were determined and separated from the rest of the surrounding catchments. The 

morphometric analysis of the valley and its watershed was conducted to determine its differ-

ent characteristics (area, Perimeter, the length of the watercourse, the slope of the stream). It 

showed that the total area of the catchment is 34.2792 km
2
 and that it contains 37 Sub-

catchment. The area of these catchments ranged between 0.0324 to 2.65 km
2
. The length of 

the catchment is about 12.53 Km and its width is 2.74 Km and its perimeter is 43.74 Km. It 

tends to elongate in general and appears in the shape of triangle summit in the direction of the 

sea, while characteristics of the topography showed that it is a flat plank in its southern part, 

where agricultural activity is widespread, while it is highly concentrated in the northern part 

which occupied mostly with Mediterranean forests. The results of the analysis of the identifi-

cation network showed that it contains 37 waterways and their total length reached 41.94 km 

and the length of the main stream of the 15.91 Km, as well as the streams of the basin straight 

and this means that the water reaches downstream in a short period of time and the frequency 

of the waterways is low and thus, reduces the chances of runoff within the valleys. 
 

Keywords: GIS; Digital Elevation Model; Morphometric; Wadi Habboun; Libya. 
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4152-5791لمفترة محددات الطمب عمى العمالة في القطاع الزراعي في ليبيا 

  (DOLSالديناميكية )دراسة تطبيقية باستخدام طريقة المربعات الصغرى 

  ²وفاطمة محمد الجويفي ¹عمي سهام يوسف
 ليبيا-، سبهاجامعة سبها–كمية الزراعة  –قسم الاقتصاد الزراعي ¹

 ليبيا -، البيضاء جامعة عمر المختار-قتصاد الا كمية-الاقتصادقسم  2

2304ديسمبر  00تاريخ القبول:  / 2304 نوفمبر 03 الاستلام:تاريخ 

Doi:https://doi.org/10.54172/mjsc.v33i4.292 

 ، 2302-0531 لمفتتتتر  فتتي القطتتتاع الزراعتتي فتتتي ليبيتتاالعمالتتتة  ستتتتهدفل الدراستتة تقتتتدير أمتتم العوامتتل المتتتؤ ر  عمتت  إالمستتتخم: :
 ،تكامتل متتترك بتين متايترال الدراستةلمتأكتد متن وجتود علاقتة   Gregory Hansenهجيتة من اعتمتد البحت ولتحقيق مدف الدراستة 

طريقتتتتة المربعتتتتال الصتتتتار  الديناميكيتتتتة طة تطبيتتتتق استتتتبو  ،تقتتتتدير نمتتتتوت  مقتتتتدرال التكامتتتتل المتتتتتزامن لمعلاقتتتتة فتتتتي المتتتتد  الطويتتتتلو 
(DOLS) حصتتالية بتتين إود علاقتتة موجبتتة  تال دلالتتة لتت  وجتتوأتتتارل نتتتالد الدراستتة إ ،نحتتدار التكامتتل المتتتتركإطتترق  أحتتدونهتتا ك

عمت  الطمتع عمت   تأ ير عكستي لمستتو  متوستط ارجتور الحقيقيتةستخدام في قطاع الزراعة، و  ابل والإال الرأسماليمستو  التكوين 
صتتادر  والتتتي يتتتير إلتت  القتترارال الوالتتت   يجتتابي لتت ت  التتتأ ير الإكمتتا أوضتتحل قتتيم المتايتتر الصتتور  فتتي النمتتو ، العمالتتة الزراعيتتة

،  والصتناعة كالزراعتة الإنتاجيتة القطاعتال فتي العمتل إلت  الزالتد  العمالتة وتتجيع الإدار  الجهاز في العاممين عدد بخفض تقضي
ستتيعاع الطمتع ستت مارال جديتد  لاإوخمتق  ،ستت مارال الحاليتةستخمصتة ضترور  التوستع فتي الإوأوصل الدراسة في ضوء النتالد الم

 وضع سياسة للأجور يكون من تأنها زياد  الطمع عم  العمل.و  ،الةالإضافي من العم

سمالي ال ابل، التكامل المتترك.التكوين الرأجور، ، ارالعمالة الزراعية، الناتد الزراعي :لكممات المفتاحيةا

لمقدمةا

المتعمقتتتتتة  قتصتتتتتاديةالمحتتتتتاور الا الاقتصتتتتتاديةتناولتتتتتل النظريتتتتتة 
بهتتدف إحتتدا  تتتوازن  ،التتةالعتترض والطمتتع عمتت  العم بتقتتديرال

والطمتع عمت   ،العترض والطمتع عمت  القتو  العاممتة بين جانبي
العمالتتتة الزراعيتتتة متتتو طمتتتع متتتتتق متتتن الطمتتتع عمتتت  منتجتتتال 

العمالتتتة الزراعيتتتة متتتن أمتتتم عناصتتتر  دوتعتتت ،ارراضتتتي الزراعيتتتة
          (. 2302الإنتا  اللازمة لزياد  الناتد الزراعي )محمد وآخترون 

ل بهتتتا جتماعيتتتة التتتتي متتتر  والاالاقتصتتتادية لتايتتترال اإلتتت  ا ونظتتتر  
متتتن تطبيتتتق سياستتتة التتتر م عمتتت  و  ،ليبيتتتا ختتتلال العقتتتود الستتتابقة

 ،منتاك عتدم تتوازن فتي ميكتل ستوق العمتل فتنن التنمية الزراعية
كفتاء  استتخدام عنصتر العمتل البتتر  فتي  انخفاض فضلا  عن

التتتتة ن عتتتتدد العمإ ،(0552، )ارربتتتتا الزراعتتتتي الميبتتتتي القطتتتتاع 
متتن  كتتان أك تترحيتت   ؛زراعيتتة فتتي ليبيتتا فتتي انخفتتاض مستتتمرال

٪ متتتتتتن الستتتتتتكان الميبيتتتتتتين يعممتتتتتتون فتتتتتتي الزراعتتتتتتة وتربيتتتتتتتة  33
 0512ا لتقريتتر أعدتتت  البع تتة إلتت  ليبيتتا فتتي عتتام الحيوانتتال وفق تت

. كما أكتد (Al-chukhucka ،2003 ؛0512 المتحد ،)ارمم 
Metz (2332 أنتت  قبتتل عتتام )ة بنستتب الزراعتتةأستتهمل ، 0514

، ووفرل المواد الخام لمقطتاع ٪ من الناتد المحمي الإجمالي03
، عمتت  التتتر م متتن أن ارراضتتتي عي والتجتتار  والصتتتادرالالصتتنا

 0732٪ متتتتن مستتتتاحتها الكميتتتتة 2الزراعيتتتة فتتتتي ليبيتتتتا لا تتعتتتتد  
 مميون كيمومتر مربع.

انخفتتض عتتدد القتتو  العاممتتة فتتي الزراعتتة بتتتكل كبيتتر متتن لقتتد  
٪ فتتي عتتام 03إلتت   0520فتتي عتتام العمالتتة ٪ متتن إجمتتالي 13

https://doi.org/10.54172/mjsc.v33i4.292
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v33i4.292&amp;domain=pdf&amp;date_stamp=2008-08-14
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ويعتتتتتز  تلتتتتتك بتتتتتتكل أساستتتتتي إلتتتتت  مجتتتتتر  المتتتتتزارعين  ،0525
المحميتتتين والقتتتو  العاممتتتة إلتتت  المنتتتاطق الستتتاحمية لمبحتتت  عتتتن 

بحمتتتتول عتتتتام و (. Allan، 0540وظتتتتالف فتتتتي القطتتتتاع العتتتتام )
، لم يكتن بالإمكتان الحفتاظ عمت  الإنتتا  الزراعتي الميبتي 0524

عمتتت  و  ،خاصتتتة متتتن تتتتونس ومصتتتروبرجيتتتة، بتتتدون العمالتتتة الخا
اعتمتد الإنتتا  الزراعتي الميبتي فتي التتمال الاربتي  سبيل الم ال

بتتتتتكل كبيتتتتر عمتتتت  العمالتتتتة المهتتتتاجر  التونستتتتية، فتتتتي حتتتتين أن 
الإنتا  الزراعي في تمال ترق ليبيا كتان يعتمتد إلت  حتد كبيتر 

     (. Allan، 0540عمتتتتتتتتتت  العمتتتتتتتتتتال المصتتتتتتتتتتريين المهتتتتتتتتتتاجرين )
( أن ليبيتتا تعتتاني متتن نقتتص كبيتتر فتتي 2333) ادقالصتتأوضت  و 

 التتنقص الواضتت  فتتتي فضتتتلا  عتتنمتتتا  ،القتتو  العاممتتة الزراعيتتة
ستتتتتتتخدام عناصتتتتتتر الإنتتتتتتتا  االكفتتتتتتاء  الإنتاجيتتتتتتة والمهتتتتتتار  فتتتتتتي 

الحدي تتتة، والطمتتتع عمتتت  القتتتو  العاممتتتة يتتتزداد بمعتتتدل أقتتتل متتتن 
ومعتتتدل العاممتتتة فتتتي الميتتتادين ارختتتر   ،معتتتدل النمتتتو الستتتكاني

متتتتن المجمتتتتوع الكمتتتتي لمقتتتتو   نخفتتتتض نصتتتتيع الزراعتتتتةا  وعميتتتت
% متتن 42، وتصتتل نستتبة العمالتتة ارجنبيتتة إلتت  حتتوالي العاممتتة

 إجمالي العمالة الزراعية.

منتاك العديتد متن العوامتل التتي تتؤ ر عمت  الطمتع عمت  كما أن 
ومستتتتتاحة ارراضتتتتتي  ،ارجتتتتتور :متتتتتن أممهتتتتتا ،العمالتتتتتة الزراعيتتتتتة

وتتتتير بعتتتض الدراستتال التتت   ،الكميتتتة ستتت مارالوالا ،المزروعتتة
الميبيتة قتد  العمالتة الكميتةالعمالة الزراعيتة فتي  ن نسبة مساممةأ

 (. 2302انخفضل خلال الفتر  ارخير  )محمد وآخرون 

 الزراعية؛ لمعرفةا دراسة محددال العمالة جد   المهممن إن     
ستتتتراتيجال مناسبتتتتتة لتعزيتتتز إولوضتتتع  ،حركتتتة العمالتتتة الزراعيتتتة

هدف متتتتتت  ستتتتتتوستتتتتوف ت (2300وأختتتتترون،Devi)عمتتتتتتالةنمتتتتتو ال
 العمالتتة الزراعيتتةتحديتتد العوامتتل المحتتدد  لمطمتتع عمتت   الدراستتة
 .(2302- 0531خلال الفتر  ) في ليبيا

تراجع ارمميتة يتهد القطاع الزراعي في ليبيا  :مشكمة الدراسة
ولقتتد كتتان  العمتتل،ة العمالتتة الزراعيتتة فتتي ستتوق النستتبية لمستتامم

 ير عمتت  ميكتل ستتوق العمتتل فتتي التتأ نفط دورٌ كبيترٌ لاكتتتاف التت
التايتترال الاجتماعيتتة والمتم متتة فتتي زيتتاد   فضتتلا  عتتن ليبيتتا،فتتي 

الجامعي عمت  حستاع التعمتيم والتوسع في التعميم  السكان،دد ع
ا ستتمبية عمتت  تتتوازن ستتوق لقتتل تمتتك المتايتترال آ تتار  قتتد أ التقنتتي،
 د  إل  ارتفاع معدلال البطالة ، وأالعمل

تقتتتدير دالتتتة الطمتتتع عمتتت  العمالتتتة الزراعيتتتة فتتتي  :دف البحتتتثهتتت
 .المؤ ر  عميهاومن  م تحديد العوامل  ،القطاع الزراعي

 منهجية الدراسة 

بتتتتتار استتتتتتقرارية البيانتتتتتال اتتتتتتتممل منهجيتتتتتة الدراستتتتتة عمتتتتت  اخت
وتحميتتل  الموستتع،فيميتتع بيتترون وديكتتي فتتولمر  اختبتتار باستتتخدام

كمتا  Gregory Hansenة التكامتل المتتترك باستتخدام منهجيت
 Dynamic) الديناميكيتتةطريقتتة المربعتتال الصتتار   اعتمتتد

Ordinary Least Square Method) (DOLS.) 

 الدراسات السابقة

تتستتتم الدراستتتال فتتتي مجتتتال المتتتوارد البتتتترية الزراعيتتتة فتتتي ليبيتتتا 
بالندر  ممتا يعطتي أمميتة بح يتة وتطبيقيتة لمدراستال الحاليتة فتي 

(. وبتتتكل عتتام منتتاك العديتتد متتن 2304،  )التتتبامتتتا المجتتال 
الدراستتتتال التتتتتي تناولتتتتل العوامتتتتل المتتتتؤ ر  عمتتتت  الطمتتتتع عمتتتت  

ومت  المتايترال  مختمفة،وقد أدرجل متايرال  الزراعية،العمالة 
ونتتتكر متتن متتت  الدراستتال عمتت   أختتر .تختمتتف متتن دولتتة إلتت  

 Kandilov (2017)و Kandilov دراستتة الم تتال:ستتبيل 

ع عمت  العمالتة الزراعيتة فتي الولايتال المتحتد  لتقدير دالة الطمت
وارجتر  والمكاستع، للأجور،ارمريكية لتقييم تأ ير الحد اردن  

 الزراعيتتة، وبينتتلبالستتاعة، والستتاعال ارستتبوعية عمتت  العمالتتة 
نتتتالد الدراستتة ان مرونتتة الطمتتع بالنستتبة لمحتتد اردنتت  للأجتتور 

هتتتتا ليتتتتانوس ومتتتتت  الدراستتتتة أكتتتتدل دراستتتتة قتتتتام ب ستتتتالبة.كانتتتتل 
( لمتحقيتتتتتق فتتتتتي تتتتتتأ ير الحتتتتتد اردنتتتتت  للأجتتتتتور لمعمتتتتتال 0532)

إلتتتت   0513التتتتزراعيين فتتتتي الولايتتتتال الجنوبيتتتتة ارمريكيتتتتة متتتتن 
الحتتتتد اردنتتتت  للأجتتتتور  إن إدختتتتالحيتتتت  أ بتتتتتل النتتتتتالد  0525

لمعمتتتتال التتتتزراعيين تعمتتتتل عمتتتت  تقميتتتتل متتتتن فتتتترص العمتتتتل فتتتتي 
إن ( عمتتتت  2300وأختتترون،Devi) الزراعتتتة.  وأكتتتدل دراستتتتة

النتتتاتد الزراعتتتتي متتتن المحتتتتددال المهمتتتتة لمطمتتتع عمتتتت  العمالتتتتة 
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منطقة البنجتاع الواقعتة بتين الهنتد وباكستتان حيت   الزراعية في
الطمتتتع  (2300يتتتؤ ر بتتتتكل ايجتتتابي. تناولتتتل دراستتتة )عيستتت ،

-0533عمتتتت  العمتتتتل فتتتتي قطتتتتاع الزراعتتتتة فتتتتي الجزالتتتتر لمفتتتتتر  
النتتالد وقتد أكتدل  الصتار ،باستخدام طريقة المربعال  2331

التأ ير الإيجابي لكل من زياد  الناتد الزراعي والمتاير الوممي 
 العمالتة،المتم ل في البرنامد الوطني لمتنمية الريفية عم  حجم 

وأجتتتر   العمتتتل.والعلاقتتتة العكستتتية بتتتين ارجتتتور والطمتتتع عمتتت  
( دراستة قياستية لمطمتع عمت  العمالتة 2302)النعيمي و محسن،

ربيتة ، متدفل إلت  قيتاس أ تر نصتيع الزراعية في  تلا  دول ع
الفتترد متتن النتتاتد المحمتتي الإجمتتالي وحجتتم الستتكان عمتت  القتتو  
العاممتتة الزراعيتتة فتتي كتتل متتن التتيمن ، ستتوريا والستتعودية ، وقتتد 
بينتل نتتتالد الدراستة التتتي استتتخدمل طريقتة المربعتتال الصتتار  
العلاقتة الستتالبة بتتين نصتيع الفتترد متتن النتاتد المحمتتي الإجمتتالي 

ع عمتت  القتتو  العاممتتة فتتي التتيمن ممتتا يتتدل عمتت  الاتجتتا  والطمتت
لعاممتتة  وعتتدم المستتتمر فتتي تنتتاقص حصتتة القطتتاع متتن القتتو  ا

، امتتتا فتتتي المممكتتتة العربيتتتة الستتتعودية فقتتتد  معنويتتتة حجتتتم الستتتكان
أتارل النتالد إل  عدم معنوية نصيع الفرد من الناتد المحمي 

يتتتتتتتتة الإجمتتتتتتتالي  وأكتتتتتتتتدل  وجتتتتتتتود علاقتتتتتتتتة عكستتتتتتتية  تال معنو 
يتة فتي إحصالية بين حجتم الستكان والطمتع عمت  العمالتة الزراع

بأن  عنتد إدختال ارستاليع الحدي تة   السعودية وقد تم تفسير تلك
 في الإنتا  الزراعي فان تلك يقمل من الطمع عم  العمالة.  

وبالنستتتبة إلتتت  ستتتوريا فقتتتد أكتتتدل النتتتتالد وجتتتود علاقتتتة طرديتتتة 
صتتيع الفتترد متتن النتتاتد وتال معنويتتة إحصتتالية بتتين كتتل متتن ن

المحمتتتي الإجمتتتالي وحجتتتم الستتتكان عمتتت  الطمتتتع عمتتت  العمالتتتة 
( بتقتدير الطمتع عمت  عنصتر 2302زبيحة ،)الزراعية. وقامل 

متتتن ختتتلال  2301-0553العمتتتل الزراعتتتي فتتتي الجزالتتتر لمفتتتتر  
نمتتتتوت  لدالتتتتة القيمتتتتة المضتتتتافة الخطيتتتتة و يتتتتر الخطيتتتتة وتلتتتتك 

تحديتتتتتتتد أمتتتتتتتم  دفالصتتتتتتتار  بهتتتتتتتباستتتتتتتتخدام طريقتتتتتتتة المربعتتتتتتتال 
الدراستة إلت  انت   العاممة، وتوصتملالمتايرال المؤ ر  في القو  

المضتافة  مم لا  بالقيمةتوجد علاقة عكسية بين الناتد الزراعي 
بتتتتتين العلاقتتتتتة طرديتتتتتة  الزراعيتتتتتة، بينمتتتتتاوالطمتتتتتع عمتتتتت  العمالتتتتتة 

( تتم 2332وعطتا ) لتتحاتةالزمن والعمالة. وفي دراستة  عنصر

ر العمل البتر  في الزراعتة المصترية تقدير الطمع عم  عنص
طبقتتا لممتتنهد ال نتتالي وتلتتك بتقتتدير نمتتات  التترب  والتكتتاليف متتن 

وتبتين وجتود علاقتة  المتستامية والمو اريتميتة دجتلاس-كوعنوع 
عكسية بين أجر العامل الزراعي وعدد العمال، كما تبين وجود 

 .بين عنصر  رأس المال والعمل لصال  العمل إحلالي علاقة 

إمتتتا عمتتت  صتتتعيد الدراستتتال المحميتتتة فهنتتتاك دراستتتتين : ارولتتت  
دور العمالتة الزراعيتة ( بعنتوان )2333دراسة الصادق ومحمد )

( والتتتتي فتتتي خطتتتط التنميتتتة الاقتصتتتادية فتتتي الجماميريتتتة الميبيتتتة
متتتدفل إلتتت  دراستتتة  تتتتأ ير المتايتتترال الاقتصتتتادية عمتتت  الطمتتتع 

متتتتتن ختتتتتلال   ، 2333-0540العمالتتتتتة الزراعيتتتتتة ختتتتتلال الفتتتتتتر  
تقدير نموت  قياسي ،وتبتين متن نتتالد البحت  أن زيتاد  إنتاجيتة 
العامتتتل الزراعتتتي بمقتتتدار دينتتتار واحتتتد تتتتؤد  إلتتت  زيتتتاد  الطمتتتع 
عمتتت  العمالتتتة الزراعيتتتة بحتتتوالي عامتتتل زراعتتتي واحتتتد وأن زيتتتاد  
قيمتتتة الإنتتتتا  الزراعتتتي بمقتتتدار مميتتتون دينتتتار تتتتؤد  إلتتت  زيتتتاد  

بمقتتتتدار ألفتتتتي عامتتتتل، وأ بتتتتتل  الطمتتتتع عمتتتت  العمالتتتتة الزراعيتتتتة
الدراستتتة  أن إنتاجيتتتة العامتتتل تحتتتتل المرتبتتتة ارولتتت  متتتن حيتتت  
التتتتتأ ير عمتتتت  الطمتتتتع عمتتتت  العمالتتتتة الزراعيتتتتة، ويميتتتت  المستتتتتو  
التكنولتتتتوجي متتتتن حيتتتت  التتتتتأ ير عمتتتت  أجتتتتر العامتتتتل الزراعتتتتي. 

( لتقدير دالة الطمع عم  2302وال انية دراسة محمد وآخرون )
نتتتالد  (، بينتتل2300-0540) ليبيتتا لمفتتتر فتتي  العمالتتة الزراعيتتة

إنتاجيتتتتتة العامتتتتتل الزراعتتتتتي  لكتتتتتل متتتتتنالدراستتتتتة التتتتتتأ ير الستتتتتمبي 
الايجتتتابي لمنتتتاتد  العمالتتتة، والتتتتأ يروارجتتتور عمتتت  الطمتتتع عمتتت  

تبتتتين متتتن معتتتاملال الانحتتتدار الجزلتتتي ان  عميهتتتا كمتتتاالزراعتتتي 
المرتبتتتتة الاولتتتت  متتتتن حيتتتت   الزراعتتتتي يتتتتأتي فتتتتيمتايتتتتر النتتتتاتد 

فتتي التتتأ ير عمتت  الطمتتع فتتي العمالتتة الزراعيتتة  مميتتة النستتبيةار
فتتي المرتبتتة ال ال تتة  العامتتل ويتتأتييميتت  فتتي المرتبتتة ال انيتتة أجتتر 

  .وارخير  إنتاجية العامل

وللن اتتركل معظم الدراسال في تركيزمتا عمت  أمميتة ارجتور 
وعلاقتهتتا العكستتية بمستتتو  الطمتتع عمتت  العمالتتة الزراعيتتة ، إلا 

ت  الدراستتتال لتتتم تكتتتن مجمعتتتة عمتتت  دور النتتتاتد الزراعتتتي أن متتت
والتتتتت  كتتتتان معنتتتتو  فتتتتي بعتتتتض الدراستتتتال و يتتتتر معنتتتتو  فتتتتي 
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وقتتد يعتتود الستتبع فتتي تلتتك إلتت  عوامتتل متعتتدد  ،بعضتتها ارخر
الاقتصتتتادية الهيكميتتتة،والتايرال التتتتي  الاختتتتلالالمنهتتتا طبيعتتتة 

ان الورقتتتتة البح يتتتتة أدنتتتتا  تختمتتتتف تحتتتتد  فتتتتي الطمتتتتع الكمتتتتي .
تخدامها لمنمتتات  الحدي تتة فتتي تقتتدير العلاقتتة بتتين المتايتترال باستت

حيتت  إن معظتتم الدراستتال الستتابقة استتتخدمل طريقتتة المربعتتال 
( دون إجتتتتتتتتتتتتتتتراء اختبتتتتتتتتتتتتتتتار الاستتتتتتتتتتتتتتتتقرارية  OLSالصتتتتتتتتتتتتتتتار  )

(Stationarity) ( وان  يتاع الاستتقرارية يجعتل متن،OLS  )
     ير مناسبة لمتقدير.

 الإطار النظري ونموذج الدراسة 
ن الطمتتع عمتت  العمتتل طمتتع متتتتق أبتتين النظريتتة الاقتصتتادية ت

derived demand هم متتتن الطمتتتع عمتتت  الستتتمعة التتتتي يستتت
ن منتاك أالعديد من الدراسال إلت   لوأتار  إنتاجها،العامل في 

التتتأ ير الستتمبي والإيجتتابي عمتت  متتتا  العوامتتل تالمجموعتتة متتن 
 ومن أمم مت  العوامل: الطمع.

ن منتتاك علاقتتة طرديتتة نلقتتانون أوكتتن فتتالإنتتتا : وفقتتا  حجتتم-0
الطمتع   فزيتاد الاستتخدام،بين النتاتد المحمتي الإجمتالي ومعتدل 

المحمتتتتتتي والختتتتتتارجي عمتتتتتت  الستتتتتتمع والختتتتتتدمال المنتجتتتتتتة داختتتتتتل 
ارتفتتتاع ارربتتتا   وعميتتت  ،الاقتصتتتاد تتتتؤد  إلتتت  ارتفتتتاع ارستتتعار

لتت  ارتفتتاع مستتتويال الإنتتتا  متتن إيتتؤد   ، ومتتتاالكميتتة لممنتتتأ 
يتتتتنعكس تلتتتتك عمتتتت  ارتفتتتتاع الطمتتتتع عمتتتت  و  ،الختتتتدمالالستتتتمع و 
نتتت  لا يوجتتتد اتجتتتا  عتتتام أإلا  (،0552)التتتترع وآختتترون، العمالتتتة

 ابتتتتل يؤكتتتتد متتتتت  العلاقتتتتة الطرديتتتتة بتتتتين زيتتتتاد  النتتتتاتد المحمتتتتي 
 الإجمالي والاستخدام بتكل آلي.

ايتتر ن التأيتتة تتتتير النظريتتة الاقتصتتادية إلتت  ارجتتور الحقيق-2
مت  الاستتخدام وتلتك ع اؤ ر سمب  يحقيقية في مستويال ارجور ال

: أ تتتتتتتر الإحتتتتتتتلال (2334)طاقتتتتتتتة وحستتتتتتتن، متتتتتتتن ختتتتتتتلال أ تتتتتتترين
(Substitution Effect و )أ(  تر التوستع Scale Effect) )

فزيتتاد  ارجتتور الحقيقيتتة متتع  بتتال الإنتتتا  وارستتعار تتتؤد  إلتت  
إحتتلال عنصتتتر  يتتدفع المنتتتد إلتت  ومتتتا ،ارتفتتاع تكتتاليف العمتتل

: متتتا أ تتتر التوستتتع فيتكتتتون متتتن أ تتترينأ ،العمتتتلرأس المتتتال محتتتل 
ع زيتاد  الإنتتا  ارول مو زياد  الكمية المطموبة من العمل بسب

ن ارتفتتتتاع إحيتتتت   ؛وال تتتتاني أ تتتتر  ستتتتالع ،ومتتتتو تو أ تتتتر موجتتتتع
نقتتتص  ، ومتتتتا يترتتتتع عميتتت ارجتتتور يتتتؤد  إلتتت  ارتفتتتاع ارستتتعار

ص الكمية المطموبة متن العمتل ومن  م نق ،الطمع عم  الإنتا 
 (. ان تأ ير ارجور يكون بمجمم  سالب  إأ  )

د ن زيتتتاد  التكتتوين الرأستتمالي يعتتتإ التكتتوين الرأستتمالي: حجتتم-0
ن زيادتتت  تعنتتي نومتتن  تتم فتت ،المحتترك ارساستتي لمتنميتتة الزراعيتتة

إلا  ،وخمق فرص العمتل ،نتا وزياد  الإ ،من الاست مارال امزيد  
عمتت  متتا إتا  ن أ تتر التكتتوين الرأستتمالي عمتت  الاستتتخدام يعتمتتدأ

كانتل طبيعتتة العلاقتة بتتين العمتل ورأس المتتال علاقتة تبادليتتة أو 
د لمنمتتتتتتو ل تتتتتتمتتتتتتن الاستتتتتتت مار مو  امنتتتتتتاك جتتتتتتزء   أن اكمتتتتتت تكامميتتتتتتة،

 ولكنتتتتتت   يتتتتتتر قتتتتتتادر عمتتتتتت  خمتتتتتتق فتتتتتترص عمتتتتتتل ،الاقتصتتتتتتاد 
 .(2302)المصب ،

 النموذج القياسي وطريقة التقدير
 توصيف نموذج الدراسة

والدراسال السابقة فان  تم  خلال النظرية الاقتصاديةمن  
توصيف النموت  الرياضي لمحددال الطمع عم  العمالة 

 الزراعية في ليبيا كارتي:
tLNL
= 

f ( tLNGDP
, tLNW

, tLNK
,
 D) 

 حي  ان
الطبيعي المو اريتمصياة  ل: تم  LN  

العاممين في قطاع الزراعة د: عد  tLNL  
tLNGDPالمحمي الإجمالي الحقيقي في قطاع  د: النات

  (2303الزراعة )بأسعار عام 

tLNW  متوسط ارجر الحقيقي لمفرد في قطاع الزراعة :
  (2303)بأسعار عام 

(2303عام  )بأسعارابل التكوين الرأسمالي ال  : tLNK  

D:  التتتتتي تقضتتتتيالمتايتتتتر التتتتوممي التتتتت  يتتتتتير إلتتتت  القتتتترارال 
 العمالتتتتة وتتتتتتجيع الإدار  الجهتتتتاز فتتتتي العتتتتاممين عتتتتدد بخفتتتتض
   . والصناعة كالزراعة الإنتاجية القطاعال في العمل إل  الزالد 
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 Time Seriesاختبتتتتار استتتتتقرار السنستتتتل الزمنيتتتتة 

Stationary Test 
 التكامتل دراستة عنتد المهمتة التتروط أحد الاستقرارية دراسة دتع

 وتكمتتن أمميتهتتا ،قياستتيةل متتتاك عتتد  و يابهتتا يستتبع المتتتترك
 ،الزمنيتتتتة السمستتتتمة استتتتتقرار عتتتتدم أو استتتتتقرار متتتتن التحقتتتتق فتتتتي
ومتتتتتن الاختبتتتتتارال  تحديتتتتد رتبتتتتتة التكامتتتتتل المتتتتتترك لممتايتتتتترالو 

 فتتتتتتتتتتتتتتولر ر ديكتتتتتتتتتتتتتتيالمهمتتتتتتتتتتتتتتة فتتتتتتتتتتتتتتي متتتتتتتتتتتتتتتا المجتتتتتتتتتتتتتتال اختبتتتتتتتتتتتتتتا
وتأختتتت معادلتتتة ، "Augmented Dickey-fuller"الموستتتع،

 (:Gujarati،1995)التاليالتقدير التكل 

tjt

m

ttt ea    1 

إلتتتتت   tإلتتتتت  ال ابتتتتتل، و  aو إلتتتتت  الفتتتتترق ارول ، وتتتتتتتير 
تم تتل عتتدد فتتتترال التبتتاطؤ والتتتتي  mوالزمنتتتي،  الاتجتتا عامتتل 

  Akaikeيتتم تحديتتدما وفقتتا  رحتتد معتتايير المعمومتتال وأممهتتا  
فرضتية  اختبتار ويجتر   Schwarz(Herman,2003) و

السمستتة  استتتقرارالعتتدم القالمتتة  بوجتتود جتتتر الوحتتد  ) أ  عتتدم 
ومقارنتهتتتتا  ( المحستتتتوبة لممعممتتتتة  ADFبنيجتتتتاد )الزمنيتتتتة ( 

،فتاتا كانتل ( الحرجة عند مستو  معنويتة معتين  ADFبقيمة )
القيمتتتتة المحستتتتوبة أقتتتتل متتتتن القيمتتتتة الحرجتتتتة تتتتترفض الفرضتتتتية 
العدميتتتتة أ  ان السمستتتتمة الزمنيتتتتة مستتتتتقر  ،أمتتتتا اتا لتتتتم تتتتترفض 

فرضية العدم عندما تأخت الفروق حت  يتم الوصول إل  سمسمة 
 )اختبتار فيميتع بيترون   ارختبتار الستابق يضاف إل،و مستقر .

Philips and Perron)   يأختتت  ومتتو اختبتتار  يتتر معممتتي
 حيتت  اعتمتتد عمتت  ،بنظتتر الاعتبتتار التبتتاين التتترطي للأخطتتاء

، ويتطمتتع DFو  ADFلاختبتتار  نفستتها التوزيعتتال المحتتدود  
tttتقدير المعادلة التالية: PPاختبار    10 

 نفس القيم الحرجة التي يستخدمها اختبار PP ختبارويستخدم ا

ADFطبيتتتتتتق اختبتتتتتتار . ولتGregory Hansen  لمتكامتتتتتتل
 تحديتتتتتد رتبتتتتتتة المتتتتتتترك لممتايتتتتترال محتتتتتل الدراستتتتتتة ينباتتتتتي أولا  

ن جميتتع أوتلتتك لمتأكتتد متتن  ؛التكامتتل المتتتترك لهتتت  المتايتترال
ولتحديتتتد رتبتتتتة التكامتتتتل  ،I(1)الرتتتتتع  المتايتتترال متكاممتتتتة متتتن 

وديكتتتي ( PPتايتتترال ستتتوف نستتتتخدم اختبتتتار فيميتتتع بيتتترون )لمم
 (ADFالمعدل ) فولر

ومتتتن ختتتلال نتتتتالد اختبتتتار الاستتتتقرارية والمتحصتتتل عميهتتتا      
ل المعتد ديكتي فتولرو  (PP)بالاعتماد عم  اختبار فيميتع بيترون

(ADF)  ن جميع المتايرال  يتر مستتقر  فتي المستتو  أ يتض
وقتتد كانتتل نتتتالد الاختبتتارين ، روق ارولتت وقتتد استتتقرل عنتتد الفتت

 (.0كما مو واض  في الجدول رقم ) كمتما مة، وتل

 نتالد اختبار جتر الوحد  .(5(جدول

Variable المستىي Exogenous الفرق الأول 
Exogenous   درجةةةةة ل امةةةة

 السلسلة
TEST 

tLNL 

-0.95074 

) 0.2990(( 
NON 

-5.92595 

( 0.0000) 

Constan 
(1)I PP 

-0.961836 

)0.2945( 
NON 

-5.929793 

(0.0000 ) 

Constan 
(1)I ADF 

tLNGDP 

-0.49077 

( 0.4970) 
NON 

-5.24668 

( 0.0001) 

Constan 
(1)I PP 

   -37122220 

( 0.4738) 
NON 

   -17022201 

( 00001) 

Constan 
(1)I ADF 

tLNW 

    -3.04391 

( 0.1339) 

Constant, Linear 

Trend 

-9.84543 

( 0.0000) 

Constan 
(1)I PP 

0.945288  

(0.9052) 
NON 

-9.553869 

(0.0000) 

Constan 
(1)I ADF 

tLNK 

-1.395702 

( 0.1489) 
NON 

-6.441619  

( 0.0000) 

Constan 
(1)I PP 

    -1.302655  

(0.1747) 
NON 

-6.700519 

(0.0000) 

Constan 
-3.196411 ADF 
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 Gregory Hansen اختبار التكامل المشترك ذي العتبات
عنتتد تقتتدير علاقتتة انحتتدار بتتين عتتدد متتن المتايتترال فتتي صتتور 

ن تكتتتتون علاقتتتتة أفمتتتتن الممكتتتتن  ،سلاستتتتل زمنيتتتتة  يتتتتر مستتتتتقر 
بستتتبع أن ؛ در  بينهمتتتا عبتتتار  عتتتن علاقتتتة زالفتتتةالانحتتتدار المقتتت

وأن تكتون العلاقتة  ،التاير في المتايرال قد يكون بستبع التزمن
، علاقتتة ستتببية لوليستت ،ارتبتتاطبتتين المتايتترال علاقتتة اقتتتران أو 

جراء الانحدار في صور  فروق لكل واحد قد يؤد  إل  فقدان  وا 
ولتلك ظهرل فكر  التكامل المتتترك  ،خصالص المد  الطويل

المتتتتد  بتتتتين المتايتتتترال  يتتتتر  التتتتت  يتتتتتير إلتتتت  علاقتتتتة طويمتتتتة 
زياد  في خطتأ أو أنها تعني وجود طريقة تعديل تمنع ال ،مستقر 

 .علاقة المد  الطويل

ل لمكتتتتتتف عتتتتتن علاقتتتتتة التكامتتتتتل توجتتتتتد العديتتتتتد متتتتتن الاختبتتتتتارا
: اختبتتتتتار انجتتتتتل ك بتتتتتين السلاستتتتتل الزمنيتتتتتة متتتتتن أممهتتتتتاالمتتتتتتتر 

 ،0534لستتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتنة Engel& Granger_جرانجتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتتر
، 0553 لستتتتتتتتتتتتنة Johanssen-Juseliusجومانسن_جيستتتتتتتتتتتتمس

و  2330فتي ستنتي  طتُورروالتت   0551لسنة  ARDLنموت  
)المستتتتخدم فتتتي متتتت   Gregory Hansen ، واختبتتتار2331

 0552Gregory andحيتتتت  اقتتتتتر  كتتتتل متتتتن ) الدراستتتتة(

Hansen,  ) ( استتتخدام أستتموع متطتتور لاختبتتارالADF, 

Zα, Zt  التي تكون صالحة في( في حالة اختبار التكامل و  

حتتتد الانحرافتتتال فتتتي أ تحتتتو الفرضتتتيال البديمتتتة التتتتي قتتتد  حالتتتة
 متج  التكامل. 

، و ADFالاختبتتارال المقترحتتتة متتي توستتتعة لاستتتخدام اختبتتتار 
( لاختبتار التكامتل وتلتك بتدون أ  قيتود عمت  Zα, tاختبارال ) 

متتتت  و  ،يحتتتد  عنتتتد  متتتتا النتتتوع متتتن الانحتتترافالتتتزمن التتتت  قتتتد 
لبديمتتة فتتي حالتتة اختبتتار الفرضتتية االاختبتتارال مبنيتتة عمتت  فكتتر  

متتتتن ميتتتتز  و .(No Cointegrationالتتتتتي مفادمتتتتا )التكامتتتتل و 
ن  يكتتف عتن المقتاطع الهيكميتة أ Gregory Hansenاختبار 

وقد اقتتتتر  فتتتي كتتتتفها. والتتتتي فتتتتمل اختبتتتارال التكامتتتل ارختتتر 
وبالاعتمتتاد عمتت   0552 ستتنة Hansenو Gregoryمتتن كتتل 

ومتتي عمتت  الموستتع أربعتتة نمتتات   منهجيتتة واختبتتار ديكتتي فتتولار

 :(Gregory & Hansen,1996) التاليالنحو 

tttttt

ttttt

tttt

tttt

ttty

ty

ty

y

























,543210

3210

3210

210

 

نإ :حي 
tyالعمالتة و العامل التابع ومو في دراستتنا يم لt 

الخطةةةةةة   εtو ،المستتتتتتتقمة المتجتتتتتت  التتتتتتت  يتضتتتتتتمن العوامتتتتتتل

الأبةةة  , t   ن أكمتتتا المتغ ةةةر اليةةةىر ,t تم تتتل المتايتتتر
 :صفر وفقا للآتي واحد أويأخت القيمة  الوممي حي 

0, tIf t and 
1, t  if t  

النموت   ا وموالنموت  ارك ر تيوع   تم تقديروفي مت  الدراسة 
بواقي  استقراري اختبارال لمتأكد من   لا ةاستخدام  الرابع، وتم
 (2014Miyazaki, & Hamori6,)ومي التقدير 

              ADF،aZ،tZ 

لاختبتتتار ا ( ووفق تتت2متتتن ختتتلال النتتتتالد التتتوارد  فتتتي جتتتدول رقتتتم )
Gregory Hansen فرضتتتية العتتتدم نالمتتتتترك فتتتن لمتكامتتتل 

 ناحيتت  يوجتتد اختبتتار  ؛دم وجتتود تكامتتل متتتتركلعتت مرفوضتتة؛

(ADF,Zt)  ل تؤكتد وجتود تكامتل بتين أصل  لا ة اختبارا من
ومتتتتي    0543متتتع مقطتتتع ميكمتتتي واحتتتد ومتتتو ستتتنة  المتايتتترال

التي صتدرل فيهتا مجموعتة متن القترارال  0542قريبة من سنة 
وتتتتتتجيع  ،د العتتتتاممين فتتتتي الجهتتتتاز الإدار تقضتتتتي بخفتتتتض عتتتت

العمالتتتة الزالتتتد  إلتتت  العمتتتل فتتتي القطاعتتتال الإنتاجيتتتة كالزراعتتتة 
 والصناعة. 

لتكامتتتتتتتتل  Gregory Hansenنتتتتتتتتتالد اختبتتتتتتتتار  .(2الجتتتتتتتتدول ر تتتتتتتتم)
 المتاير التابع )العمالة(المتترك

المقطع  القيم الجدولية
 الهيكمي

القيمة 
 الإحصالية

 الاختبار
03% 1% 0% 

-5.02 -5.28 -5.77 1980 -5.09 ADF 

-5.02 -5.28 -5.77 1980 -5.16 Zt 

-

48.65 

-

53.58 

-

63.64 
1980 -32.29 Zα 

Notes: The order of lag length is selected by using the AIC. ** 

indicates statistical significance at the 10% level. The critical values 
are from Gregory and Hansen (1996a).  
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العن تتتتة فتتتتي المتتتتدى الطويتتتتل باستتتتتخدام طريقتتتتة  تقتتتتدير-3
 (:  (DOLSالمربعات الصغرى الديناميكية 

مةةا موةةمى    ( Watson and Stock ,2003) لقتتد اقتتتر  

  DOLS  OLS)بمنهج ةة المربعةاا اليةغري الذمنام   ةة 

Dynamic  ) وتتضتتمن المنهجيتتة إضتتافة فةةع لمل ةةة الت ةةذمر
رال حاليتتة وماضتتية ومستتتقبمية لممتايتترال )المتكاممتتة تكامتتل تايتت

متي طريقتة معمميت  تعتد و إل  معادلة التكامل المتتترك متترك(
متتتتن أحتتتتد  الطتتتترق و ارك تتتتر قتتتتو  بستتتتبع أدالهتتتتا فتتتتي العينتتتتال 
صاير  الحجم، إت تستعمل مت  الطريقة لتقدير العلاقة التوازنيتة 

متكاممتة متن درجتال طويمة المد  لمنظام التت  يحتو  متايترال 
تعتمتتد متتت   ،حي مختمفتتة لكنهتتا مازالتتل متكاممتتة تكتتاملا متتتتركا

  (Lags and Leads) الطريقة عم  قيم الإزاحتال والتبتاطؤال 
 (.   2302عبد الرزاق و الجبور  )

تبتتتتتتارال انحتتتتتتدار التكامتتتتتتل ( نتتتتتتتالد اخ0يبتتتتتتين الجتتتتتتدول رقتتتتتتم )و 
 :تيةار التي تتير إل  أمم النقاطسالفة التكر و المتترك 

 نتالد تقدير نموت  انحدار التكامل المتترك .(3)الجدول ر م 

 DOLS المتايرال

 الاحتمال المعامل 

tLNGDP 
0.073160 0.3040 

tLNK 
0.152096 0.0000 

tLNW 
-0.657522 0.0000 

D 0.590518 0.0000 

C 9.943428 0.0000 

Adjusted R-squared 0.969688  

حصتتتالية بتتتين إتظهتتتر نتتتتالد التقتتتدير وجتتتود علاقتتتة تال دلالتتتة و 
 الزراعتة،سمالي ال ابتل والتتتايل فتي قطتاع أمستو  التكوين الر 

ن زيتتتتتتاد  التكتتتتتتوين الرأستتتتتتمالي إأ   37012ت بماتتتتتتل المرونتتتتتتة إ
% تتتؤد  إلتت  زيتتاد  استتتخدام القتتو  العاممتتة 033ال ابتتل بنستتبة 

 %.012قطاع الزراعي بنسبة في ال

 اعكستتتي   اكمتتتا يتبتتتين أن لمستتتتو  متوستتتط ارجتتتور الحقيقيتتتة تتتتأ ير  

بمعنت  أن زيتاد  ارجتتور  الزراعتي،عمت  الاستتخدام فتي القطتتاع 
% تتتتتؤد  إلتتتت  تخفتتتتيض الاستتتتتخدام فتتتتي 033الحقيقيتتتتة بنستتتتبة 

ن المتايتتتتر أويتضتتتت  كتتتتتلك  %.213القطتتتتاع الزراعتتتتي بنستتتتبة 
يعنتتتي أن  ايجتتتابي، ومتتتتاية ولتتت  أ تتتر حصتتتالإالتتتوممي تو دلالتتتة 

العتتتتاممين فتتتتي  دالقتتتترارال الصتتتتادر  والتتتتتي تقضتتتتي بخفتتتتض عتتتتد
يجتتتتابي عمتتتت  الاستتتتتخدام فتتتتي إالجهتتتتاز الإدار  كتتتتان لهتتتتا أ تتتتر 

ولكتن  ،متا النتاتد الزراعتي فمتم ت بتل معنويتت أ ،القطتاع الزراعتي
نمتا متتا المتايتر قتد لا يتؤ ر بمفترد   متا لا يعنتي عتدم أمميتت  وا 

 بقية المتايرال مجتمعة. النموت  مع ر في ولكن يؤ 

 الجتدول في والوارد  الوحد  لمبواقي جتر اختبار نتالد تؤكد كما
 يعنتتتتتي ان ممتتتتتا 3730 دلالتتتتتة بمستتتتتتو  مستتتتتتقر  انهتتتتتا( 5) رقتتتتتم

 زالف. ليس الانحدار

  DOLS  اختبار جتر الوحد  لبواقي معادلةنتالد  (.1) جدول ر م

C
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-
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(0.0005) 

-

5.503986 
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 والتوصيات النتائج

ن العوامتتتل المتتتؤ ر  فتتتي الاستتتتخدام فتتتي أتوصتتتمل الدراستتتة إلتتت  
قيقيتتتتتة والتكتتتتتوين الرأستتتتتمالي رجتتتتور الحالقطتتتتاع الزراعتتتتتي متتتتتي ا

 تتتر كمتتتا أن الاستتتتخدام فتتتي القطتتتاع الزراعتتتي يكتتتون أك ،ال ابتتتل
متتتن التايتتتر فتتتي رأس المتتتال  حساستتتية تجتتتا  التايتتتر فتتتي ارجتتتور

وعمي  ينباي وضع سياسة للأجتور يكتون متن تتأنها  المستخدم،
زيتتاد  الطمتتع عمتت  العمتتل وتخفتتيض البطالتتة، وضتترور  التوستتع 

ت مارال جديتتتتد  لاستتتتتيعاع ال الحاليتتتتة وخمتتتتق استتتتفتتتتي الاستتتتت مار 
 ضافي من العمالة.الطمع الإ
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 المراجع

( الاصتتلا  الاقتصتتاد  2302ستتالم ومحستتن تتتعفل ) ،النعيمتتي
والتكيتتتف الهيكمتتتي فتتتي الزراعتتتة العربيتتتة )دراستتتة حالتتتة 

( 23دول مختار (،مجمتتتتتتتتتة زراعتتتتتتتتتة الرافتتتتتتتتتدين مجمتتتتتتتتتد)
 .00-24( ص0العدد)

القياستية لمطمتع عمت  العمتل  ( النمتجتة2300تتقبقع ) عيس ،
 الاجتماعيتتةفتتي الجزالتتر ،مجمتتة اركاديميتتة لمدراستتال 

 . 33ص  (2) والإنسانية،عدد

( دور العمالتتة الزراعيتتة 2333الصتتادق، خالتتد ويحيتت  محمتتود )
في خطط التنمية الاقتصتادية فتي الجماميريتة الميبيتة، 

( 00مجمتة جامعتة المنصتور  لمعمتوم الزراعيتة، مجمتتد )
 (.0العدد)

( ارمتتتتتتتن الاتتتتتتتتالي أبعتتتتتتتاد  0552ارربتتتتتتتا ، صتتتتتتتال  ارمتتتتتتتين )
ومحدداتتتتتت  وستتتتتبل تحقيقتتتتت  ، الهيلتتتتتة القوميتتتتتة لمبحتتتتت  
العممي ، الجزء ال اني ، دار الكتتع الوطنيتة بناتاز ، 

 ليبيا.

( تقتتتدير الطمتتتع عمتتت  العمتتتل لمقطتتتاع 2302بستتتمة ) زبيحتتتة،
رسالة ماجستير  ير منتور   2301-0553الزراعي 

الاقتصتتتتتادية والعمتتتتتوم التجاريتتتتتة وعمتتتتتوم  .كميتتتتتة العمتتتتتوم
التستتتتتتيير ،جامعتتتتتتة العربتتتتتتي بتتتتتتن مهتتتتتتد  ،أم البتتتتتتواقي 

 ،الجزالر.

( العوامتتتتتل المتتتتتؤ ر  عمتتتتت  كفتتتتتاء  2304التتتتتتبا ، عبتتتتتدالرازق ) 
 –عنصتر العمتل البتتر  فتي القطتاع الزراعتي الميبتي 

خضتتتتتتر. رستتتتتتالة دكتتتتتتتورا  ،  يتتتتتتر منطقتتتتتتة الجبتتتتتتل ار
دار  ارعمتتال الزراعيتتة ، جامعتتة . الاقتصتتمنتتتور  اد وا 

 الإسكندرية.

( 2300المطيتتف حستتن تتتومان ) عبتتدالزمتتر  و  حستتن، عمتت  عبتتد
تحميتتتتتل العلاقتتتتتة التوازنيتتتتتة طويمتتتتتة ارجتتتتتل بنستتتتتتعمال 

اختبارال جتر الوحد  وأسموع دمد النمات  المرتبطة 
العمتتوم الإقتصتتادية   ARDLتاتيتتا ونمتتات  الإبطتتاء ))

 –(. كميتة الإدار  والاقتصتاد 02)المجمد التاسع العدد 
 جامعة باداد. 

( دراستتة مقارنتتة 2302عبتتد التترزاق،  كنعتتان و أنستتام الجبتتور  )
فتتتتتي طرالتتتتتق تقتتتتتدير إنحتتتتتدار التكامتتتتتل المتتتتتتترك متتتتتع  

 -المجمة العراقية لمعموم الاقتصتادية  -تطبيق عممي 
 (.00العدد )–السنة العاتر  

( 2302)  موستتتتت ، موستتتتت  وارمتتتتتين الفيتتتتتتور حمتتتتتد، ستتتتتعد و م
دراستتتتتة قياستتتتتية لتتتتتدور العمالتتتتتة الزراعيتتتتتة  فتتتتتي تنميتتتتتة 

 -0540القطتتتتتاع الزراعتتتتتي فتتتتتي ليبيتتتتتا ختتتتتلال الفتتتتتتر  )
 (.2(  ، مجمة آفاق اقتصادية  العدد )2300

( اقتصتتتاديال العمتتتل،دار 2334طاقة،محمتتتد وحستتتن عجتتتلان )
 .13ار راء لمنتر والتوزيع ص

  عنصتر ( تقدير الطمع عم2332تحات ،عماد وسهر  عطا ) 
العمتتتل البتتتتر  فتتتي الزراعتتتة المصتتترية طبقتتتا  لممتتتتنهد 
ال نتتتتتتتتالي، المجمتتتتتتتتة المصتتتتتتتترية ل قتصتتتتتتتتاد الزراعتتتتتتتتي، 

 (| القامر 2( عدد )04المجمد)

،الطمتتع عمتت  العمتتل ومرونتتال )0552التتترع، منتتتر وآختترون )
الإحتتتتتلال فتتتتتي ستتتتتوق العمتتتتتل ارردني،مجمتتتتتة أبحتتتتتتا  

 .040(، ،ص0( عدد)03مجمد) اليرموك،

( العوامتتل المتتؤ ر  فتتي 2302د والمرعتتي محمتتد  )عمتتا المصتتب ،
الطمتع عمت  العمالتتة فتي بعتض التتدول العربيتة ختتلال 

 ،مجمتتتتة الباحتتتت  الاقتصتتتتاد  .2300-0553الفتتتتتر  
 02.،ص2عدد  ،2دمجم
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Abstract: The aim of the study is to estimate the important factors affecting the workforce in the 

agriculture sector in Libya between 1975 to 2014 and to achieve the aim of the study,  the 

Gregory Hansen methodology was used to ensure that there is a cointegration relationship 

between the study variables and also to estimate the model of the capabilities of the simultaneous 

integration of the relationship in the long term by applying the squares method (DOLS) because 

it's one of the ways of regression joint integration7The results of the study indicate that there is a 

statistically significant relationship between the level of fixed capital formation and the use of 

labor in the agriculture sector, and the reverse effect of the average real wages on demand labor. 

The values of the dummy variable in the model showed positive effect. The study recommends 

the necessity to expand the current investments and create new investments to accommodate the 

additional demand for labor, as well as the development of a wage policy that would increase the 

demand for labor. 

 
Keywords: Agricultural labor, agricultural output, wages, fixed capital formation, joint 
integration. 
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 المنحق
 جدول البيانات المستخدمة في التحميل القياسي

 tL  tLGDP  tK  tLW * D 

1975 4.892845 6.597239 5.034018 8.02088 0 

1976 4.949664 6.730318 5.261597 7.988707 0 

1977 4.975528 6.550317 5.328893 7.985822 0 

1978 4.996018 6.632788 5.371534 8.075449 0 

1979 5.010782 6.692659 5.315342 8.242834 0 

1980 5.032527 6.832611 5.317211 8.558789 1 

1981 5.089535 6.960182 5.416523 8.67756 1 

1982 5.120452 6.984417 4.884258 8.651907 1 

1983 5.152757 7.121522 4.735279 8.576438 1 

1984 5.222513 7.081859 4.6297 8.453765 1 

1985 5.175613 7.121522 4.161805 8.475685 1 

1986 5.184051 7.001101 3.72275 8.153498 1 

1987 5.192418 6.842425 3.859948 8.239908 1 

1988 5.230031 6.914549 3.832135 8.185248 1 

1989 5.254865 6.9849 4.254504 8.179609 1 

1990 5.240674 7.022558 4.79951 8.250602 1 

1991 5.244373 7.16324 3.268388 8.243872 1 

1992 5.276036 7.141859 4.247503 8.226464 1 

1993 5.303749 7.105531 5.539589 8.149778 1 

1994 5.328294 7.102129 5.265385 8.238933 1 

1995 5.359327 7.118338 4.969001 8.11828 1 

1996 5.390793 7.129421 5.065386 8.225747 1 

1997 5.389426 7.193296 5.305512 8.233526 1 

1998 5.415983 7.198806 4.433391 8.167074 1 

1999 5.446173 7.169253 4.070612 8.14687 1 

2000 5.476314 7.199042 4.456804 7.891317 1 

2001 4.728666 7.241823 4.088793 9.172101 1 

2002 4.678864 7.278183 3.009792 8.55859 1 

2003 4.625473 7.313017 2.528823 8.65939 1 

2004 4.692694 7.358798 2.448623 8.603265 1 

2005 4.76168 7.432451 2.952252 8.577402 1 

2006 4.834192 7.526251 2.950668 8.62217 1 

2007 4.343355 7.565253 1.24521 9.003904 1 

2008 4.303619 7.589197 0.929514 8.994202 1 

2009 4.262238 7.613375 1.326691 9.092527 1 

2010 4.204257 7.605007 1.147822 9.164162 1 

2011 4.158452 6.433192 0.482353 9.152904 1 

2012 4.09392 6.303071 0.672771 9.178498 1 

2013 4.042632 6.135402 -0.14273 9.242563 1 

2014 3.98857 5.924574 -0.22707 8.949922 1 

UNCTAD  ،   : مركز البحو  الاقتصادية بنااز ، تقرير مصرف ليبيا المركز ، أعداد مختمفة، البنك الدوليالمصدر 
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