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ABSTRACT 

 
The pres en t  s tud ies  were carried  ou t  in  the experimental farm belonging  to  the Facu lty  o f 

Agricu ltu re, Mans oura Univers ity  to  evaluate the populat ion  dens ity  o f the main  mealybug  s pecies  

at tacking  mango  t rees  (Mangi fera  ind ica  L.), and  their the s eas onal act iv ity  o f the main  as s ociated  

p redatory ins ects . A ls o the in teract ion  between  these insect  pests and their as sociated p redatory ins ects  

in  two  s uccessive years 2013/14 and  2014/15. The h ighes t  peak of Icerya  aegyp t iaca  was  recorded  in  

the firs t  week of November 2013 (67 ind iv .) during  the firs t  year and  in  the fourth  week of Sep tember 

2015 (59 ind iv .) during  the s econd  year. Icerya  seychel larum recorded  the h ighes t  peak in  the th ird  

week of November 2013 during  the firs t  year and  in  the  firs t  week of November 2014 in  the s econd  

year and  represented  by 496 and  516 ind iv ., res pect ively . W hile, the h ighest peak of Planococcus ci t ri  

was  found  in  the th ird  week of Ju ly  2014 (156 ind iv .) and  in  the fourth  week of Sep tember 2015 (281 

ind iv .) during  the two  s ucces s ive years , res pect ively . Moreover,  the ob tained  res u lts  s howed  that  

Macnol licoccus h irsu tus  had the h ighest peak in  the fourth week of August 2014 (191  ind iv .) during  the 

firs t  year and  in  the s econd  week of  Augus t  2015 (227 ind iv .) in  the s econd  year.  

 The h ighes t peak of Rodolia cardinal is  in  the firs t  week of November 2013 and  repres en ted  by  

84 and  93 ind iv . fo r the two  s uccessive years  2013/14 and  2014/15, res pect ivel y . Chrysoperla  carnea  

had  the h ighest  peak in  the s econd  week of Augus t  2014 (37 ind iv .) in  the firs t  year and  in  the end  of 

the s econd year (43 ind iv .). W hile, the h ighest peak of Nephus includens  was found  in  the s econd  week 

of Augus t  2014 (22 ind iv .) an d  in  the s econd  week of Sep tember 2015 (29 ind iv .) fo r the two  

s ucces s ive years , res pect ively . Meanwhile, the h ighes t  peak of Scymnus coccivora  s howed in  the 

s econd  week of Augus t  2014 and  2015 fo r the two  s ucces s ive years  and  repres en ted  by  29 and  25 

ind iv ., res pect ively .  

The h ighes t average number o f the main  p redatory ins ects  were recorded  in  au tumn and  s ummer 

s eas ons and  were co incided with  the h ighest  average number o f the mealybug  s pecies  during  the two  

s uccessive years 2013/14 and  2014/15. A  h igh ly  posit ive s ignifican t  effect  were recorded  between  the 

h ighes t abundant  o f the mealybug  s pecies  as  I. seychel larum and  P. ci t ri  and  the h ighes t  abundant  

p redatory  ins ects  as  R. card ina l is  and  C. carnea  during  the two  s ucces s ive years .  
 

 

INTRODUCTION 

 
In  Egypt , Mango  (Mangi fera  ind ica  L.) is  

cons idered  the s econd  importan t  t rop ical fru it  

after bananas  (El.Said  2006), and  cons idered  the 

king  of fru it s  hav ing  delicious  tas te, cap t ivat ing  

flavor with  mult ifarious  co lor and  excellen t  

s ource o f nu t rit ive values  (A lam et  a l . 2006).  

The d ifferen t  mealybug  s pecies  are very  

in ju rious  ins ect  pests at tacking mango  t rees cause 

s erious  damage, in  add it ion , p roduce large 

amounts  o f the honeydew upon which  s aprophyt ic 

fung i develops , which  in terferes  with  

pho tos yn thes is  a nd  res p irat ion  and  finally  

affect ing  quan t ity  and  quality  o f the fru it s  and  

caus es  economic los s  in  the crop  (El-Das h  1997, 

Badawy et  a l . 2000, El-s aid  2006 and  Mogahed  

and  Abbas  2003).  

Vedalia beet le Rodolia card ina l is  Muls an t  

(Coleop tera: Coccinellidae)  is  an  importan t  

coccinellid  p redator feeding on  mealybug s pecies  

(Ib rah im 2005 and  Awadalla 2013).  

Bio log ical con t ro l by  the us e o f the 

chrys op id  p redator Chrysoperla  carnea  has  

gained  importance which  the larvae have a 

ferocious  appet ite fo r aph ids , mealybugs , 

immature s cales , whiteflies , th rips , s p ider mites  

and  o thers pests (Saminathan  and Bas karan 1999), 

eas y  to  mas s  p roduct ion  (Elarnaouty  1991).  

Bio log ical con t ro l s t rategy  depends  on  

us ing  the natural enemies  as  on e o f the main  

ob ject ives o f the  In tegrated Pes t Management (El-

Sahn  and  Gaber 2012). The ro le o f ins ect  

p redators in  con tro lling  the mealybug  s pecies  in  

fru it  o rchards  and  effect  o f d ifferen t  hos t  p lan ts  

on  the at t ract ivenes s  o f the p redators  has  been  

s tud ied  (Abd  e l-Salam et  a l . 2013). 

Therefore, the ob jective o f the p resent  study 

was  to  determine the populat ion  dens ity  o f the 

main  mealybug  s pecies at tacking mango  t rees and  

the act iv ity  o f their as sociated p redatory  ins ects . 

As  well as  evaluate  the relat ions h ip  between  the 

mealybug  s pecies  an d  their p redatory  ins ects .  
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MATERIALS AND METHODS 

 
The pres en t s tud ies  were carried  ou t  in  the 

experimental farm belonging  to  the Facu lty  o f 

Agricu ltu re, Mansoura  University to evaluate  the 

populat ion  density o f the main  mealybug  s pecies  

at tacking  mango  t rees (Mangi fera  ind ica  L.), the 

s eas onal act iv ity o f the main  as sociated p redatory  

ins ects and  the in teract ion  between  thes e ins ect  

pes ts and their associated  p redatory  insects during 

two  s ucces s ive years  2013/14 and  2014/15.  

Five mango  t rees  o f the s ame age and  s ize 

were ch os en  and  us ed  as  rep licat ions . s amples  

were taken  b iweekly  during  the s ucces s ive years  

from the beg inn ing  of October 2013 tell the end  

of Sep tember 2015. Each  s ample con tained  100 

leaves  which  were co llected  randomly  from the 

five t rees  (twenty  leaves  from each  t ree). The 

co llected  leaves  were t aken  to  the laborato ry  in  

po lyethylene bags fo r fu rther investigat ion  o f the 

mealybug  s pecies and their as s ociated  p redatory  

ins ects . The number o f the mealybugs  and  their 

as s ociated  p redators  were iden t ificat ion  and  

counted. The predatory  insects which  observed an  

each  s ample in  s po t  clos e to  the co lon ies  o f the 

mealybugs  were co llected  by  an  as p irato r and  

counted .  

Data were analyzed  us ing one -way ANOVA 

by  Cos tat  s o ftware p rogram (2004) .  

 
RESULTS AND DISCUSSION 

  
The population dens i ty of the main mealybug 

s pecies  and their as s ociated predatory ins ects : - 

Data p res en ted  in  Fig . (1) s howed  that  the 

populat ion  density o f the main  mealybug  s pecies  

at tacking  mango  t rees  during  the firs t  year 

2013/14 at  Mans oura reg ion . I. aegyp t iaca  

recorded  two peaks o f abundance, the firs t peak in  

the firs t  week of November 2013 and  the s econd  

one in  the th ird  week of June 2014 and  

repres en ted  by  67 and  56 ind iv iduals , 

res pect ively . W hile, I. seychel larum had  four 

peaks  o f abundance in  the th ird  week of 

November 2013, in  the 8
t h

 o f May  2014, in  the 

firs t  week of Ju ly  2014 and  th ird  week of 

Sep tember 2014 and  repres ented  by  496, 245, 251 

and  292 ind iv ., res pect ively . On  the o ther hand , 

P. ci t ri  had  two  peaks , the firs t  one in  firs t  week 

of November 2013 (116 ind iv .) and  the s econd  

peak in  th ird  week of Ju ly  2014 (156 ind iv .). 

Moreover, M. h irsu tus  had  two  peaks  o f 

abundance in  fourth week of October 2013 and  in  

the fourth  week of Augus t  2014 and  repres en ted  

by  146 and  191 ind iv ., res pect ively .   

The ob tained  data in  Fig . (2) recorded  the 

populat ion  density o f the main  mealybug  s pecies  

during  the s econd  year 2014/15 at  Mans oura 

reg ion . It  can  be no t iced  that , I. aegyp t iaca  had  

th ree peaks  in  the th ird  week of November 2014, 

in  the firs t  week of June and  in  the end  of the year 

(fourth  week of Sep tember 2015) and  repres en ted  

by  48, 36 and  59 ind iv ., res pect ively . A ls o , I. 

seychel larum had  th ree peaks  o f abundance and  

recorded  in  the firs t  week of November 2014 (516 

ind iv .), in  the firs t  week of June (348 ind iv .) and  

the end  of the year (387 ind iv .). Moreover, P. 

ci t ri  recorded  th ree peaks  in  firs t  week of 

November 2014 in  the th ird  week of June and  in  

the fourth  week of Sep tember 2015 and  

repres en ted  by  157, 124 and  281 ind iv ., 

res pectively. On  the o ther hand , M. h irsu tus  had  

on ly  two  peaks  on  mango t rees during  the s econd  

year 2014/15 and  repres en ted by  194 ind iv . In  the 

th ird  week of November 2014 and  227 ind iv . In  

the firs t  week of Augus t  2015.  
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Fig. (1) The population density of the main mealybug species attacking mango trees during year 2013/14 at 

Mansoura region.  
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Fig. (2) The population density of the main mealybug species attacking mango trees during year 2014/15 at 

Mansoura region. 
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 As conclusion, data arranged in Figs (1 and 2) 

indicated that, the highest peak of I. aegyptiaca was 

recorded in the first week of November 2013 (67 indiv.) 

during the first year and in the fourth week of 

September 2015 (59 indiv.) during the second year. I. 

seychellarum recorded the highest peak in the third 

week of November 2013 during the first year and in the 

first week of November 2014 in the second year and 

represented by 496 and 516 indiv., respectively. While, 

the highest peak of P. citri was recorded in the third 

week of July 2014 (156 indiv.) and in the fourth week of 

September 2015 (281 indiv.) during the two successive 

years, respectively. Moreover, M. hirsutus recorded the 

highest peak in the fourth week of August 2014 (191 

indiv.) during the first year and in the second week of 

August 2015 (227 indiv.) in the second year.  

Data arranged in Fig. (3) showed that the 

population density of the associated predatory insects on 

mango trees during the first year 2013/14 at Mansoura 

region. R. cardinalis recorded three peaks of abundance 

in the first week of December 2013, in the third week of 

May and in the end of July 2014 and represented by 84, 

37 and 53 indiv., respectively. C. carnea had two peaks, 

the first one recorded in the third week of November 

2013 (34 indiv.) and the second peak in the second 

week of August 2014 (37 indiv.). Also, N. includens had 

two peaks in the first week of December 2013 and in the 

second week of August 2014 and represented by 13 and 

22 indiv., respectively. Moreover, S. coccivora had two 

peaks in the fourth week of October 2013 (21 indiv.) 

and in the second week of August 2014 (29 indiv.).  

 

 
 

Fig. (3) The population density of the main predators inhabiting Mango trees during the first year 2013/14 at 

Mansoura region. 

 

Data illustrated in Fig. (4) showed that the 

population density of the predatory insects inhabiting 

mango trees during the second year 2014/15 at 

Mansoura region. It can be noticed that, R. cardinalis 

recorded three peaks of abundance in the third week of 

November 2014, in the third week of June and in the 

fourth week of September 2015 and represented by 93, 

61 and 67 indiv., respectively. C. carnea had also three 

peaks of abundance in the first week of December 2014 

(32 indiv.) in the third week of June (29 indiv.) and in 

the end of September 2015 (43 indiv.). While, N. 

includens had two peaks of abundance in the beginning 

of December 2014 (16 indiv.) and in the second week of 

September 2015 (29 indiv.). Moreover, S. coccivora had 

two peaks of abundance in the third week of November 

2014 and in the second week of August 2015 and 

represented by 17 and 25 indiv., respectively.  
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Fig. (4) The population density of the main predators inhabiting mango trees during the first year 2014/15 at 

Mansoura region. 

 

As a conclusion data obtained in Figs (3 and 4) 

showed that, the highest peak of R. cardinalis in the first 

week of December 2013 and third week of November 

2014 and represented by 84 and 93 indiv. for the two 

successive years 2013/14 and 2014/15, respectively. C. 

carnea had the highest peak in the second week of 

August 2014 (37 indiv.) in the first year and in the end 

of the second year (43 indiv.). While, the highest peak 

of N. includens recorded in the second week of August 

2014 (22 indiv.) and in the second week of September 

2015 (29 indiv.) for the two successive years, 

respectively. Meanwhile, the highest peak of S. 

coccivora showed in the second week of August 2014 

and 2015 for the two successive years and represented 

by 29 and 25 indiv., respectively.  

These results are agreement with those of Sayed 

(2008) and Bakry (2009) who found that, I. 

seychellarum had three peaks of abundance annually in 

May, August and October during two years of 

investigation on mango trees. Ghanim et al. (2013) 

studied the population density of common mealybug 

species attacking mandarin trees. They found that, the 

highest peak of P. citri on October while, I. 

seychellarum and I. aegyptiaca were recorded in 

September during the two years of study. Also, they 

found that the highest average number of R. cardinalis 

and N. includens were found in summer during the two 

seasons. Abdel-Salam et al. (2013) found that P. citri 

attractive to guava trees followed by mandarin and I. 

seychellarum attractive to persimmon trees followed by 

guava, ficus and mandarin as a host plants. Fahad 

(2015) found that, R. cardinalis as predator associated 

with I. seychellarum on mango trees had three peaks 

annually and the highest peak in the beginning of 

October for the two successive years.  

The relationship between the main mealybug species 

and their associated predatory insects:-  

As shown in Table (1) data indicated that the 

seasonality average number of the main mealybug 

species and their associated predatory insects during the 

first year 2013/14. It can be noticed that, the highest 

average number for I. aegyptiaca and I. seychellarum 

were recorded in autumn and represented by 51.0±4.11 

and 405.7±30.02 indiv., respectively. While, the highest 

average number for P. citri and M. hirsutus were 

recorded in summer during the first year and 

represented by 103.1±12.67 and 138.6±17.90 indiv., 

respectively.  

Regarding to the predatory insects, the highest 

average number of R. cardinalis, C. carnea and S. 

coccivora were recorded in autumn and coincide with 

the highest average number of I. aegyptiaca and I. 

seychellarum and represented by 69.5±5.02, 26.3±2.17 

and 14.3±1.89 indiv., respectively. On the other hand, 

N. includens had the highest average number in summer 

and coincide with the highest average number the 

highest number of P. citri and M. hirsutus and 

represented by 11.0±2.47 individuals.  
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Tab. (1) Seasonality average number of the main mealybug species and predatory insects during the first year 

2013/14. 

Insects Autumn Winter Spring Summer Annualy Ave. 

 
Mealybug 
species 

I. aegyptiaca 51±4.11a 15.7±3.46c 35.1±5.04b 28.3±3.99b 32.5±3.15 

I. seychellarum 405.7±30.02a 94.5±21.64c 201±16.06b 233.9±16.25b 232.5±23.59 

P. citri 87.3±9.7b 18.8±5.07c 68.9±10.75b 103.1±12.67a 70.8±7.83 

M. hirsutus 92.5±18.3b 2±2.04c 5.6±4.1c 138.6±17.9a 60.6±13.24 

 
Associated 
predator 

R. cardinalis 69.5±5.02a 20±5.84c 22.6±4.24c 39.6±4.1b 37.4±4.42 

C. carnea 26.3±2.17a 11±3.18b 6.6±1.93c 20.4±3.99a 15.9±2.07 

N. includens 7.7±1.53b 3±1.29c 0.9±0.60d 11±2.47a 5.7±1.11 

S. coccivora 14.3±1.89a 0.7±0.50b 0.4±0.30b 13.7±3.55a 7.3±1.66 

Means followed by the same letters in horizontal rows are not significantly difference 0.05 level of probability (Duncan's Multiple Range Test)  
 
 

The obtained data in Table (1) indicated that, the 

lowest average number of the mealybug species were 

coincided with the lowest average number of the 

predatory insects and were recorded in winter season 

during the first year of the study.  

Data illustrated in Table (2) showed that, the 

highest average number for I. aegyptiaca and I. 

seychellarum were recorded in autumn season during 

the second year of the study and represented by 

35.0±3.78 and 450.0±23.85 indiv., respectively. 

Meanwhile, the highest average number for P. citri and 

M. hirsutus were recorded in summer season and 

represented by 190.3±24.73 and 178.3±15.93 indiv., 

respectively. Statistical analysis revealed that, a highly 

significant differences were obtained for each mealybug 

species or each predatory insects between the different 

seasons during the two successive years. 

 

Tab. (2) Seasonality average number of the main mealybug species and predatory insects during the second 

year 2014/15. 

Insects Autumn Winter Spring Summer Annualy Ave. 

 
Mealybug 
species 

I. aegyptiaca 35±3.78a 7.7±1.28c 21.3±3.5b 30.1±6.66a 23.7±2.88 

I. seychellarum 450±23.85a 137.2±21.02c 257±31.58b 300.4±19.6b0 285.6±24.39 

P. citri 121.2±9.67b 41.7±9.6c 19.6±10.88c 190.3±24.73a 113.2±13.08 

M. hirsutus 150.2±12.73a 11.2±7.72b 9.4±8.17b 178.3±15.93a 88.0±16.59 

 
Associated 
predator 

R. cardinalis 76.3±6.00a 24.8±6.03c 31.1±8.77c 51.9±4.33b 45.7±4.95 

C. carnea 22.3±3.17a 5.8±2.38c 14.4±3.62c 28.1±3.61a 17.9±2.26 

N. includens 10.3±1.33a 2.8±1.38b 0.14±0.15b 14.7±3.37a 7.03±1.51 

S. coccivora 12.3±1.5a 0.33±0.34b 0±0b 14.1±3.17a 6.7±1.57 
Means followed by the same letters in horizontal rows are not significantly difference 0.05 level of probability (Duncan's Multiple Range Test) 
  

 

  As a conclusion, the obtained data in Tables 

(1 and 2) indicated that, the highest average number of 

the main predatory insects were recorded in autumn and 

summer seasons and were coincided with the highest 

average number of the mealybug species during the two 

successive years 2013/14 and 2014/15.  

 
Tab. (3) Simple correlation coefficient between mealybug species and their associated predatory insects on 

mango trees during years 2013/14 at Mansoura region 

Predators 

Mealybug species 

I. aegyptiaca I. seychellarum P. citri M. hirsutus 

r P r P r P r P 

R. cardinalis 0.745*** 0.0001 0.813*** 0.0001 0.576** 0.0021 0.492* 0.0107 

C. carnea 0.522** 0.0063 0.563** 0.0027 0.529** 0.0055 0.567** 0.0025 

N. includens 0.209
ns

 0.3055 0.250
ns

 0.2179 0.461* 0.0179 0.625*** 0.0006 

S. coccivora 0.365
ns

 0.0664 0.549** 0.0037 0.571** 0.0023 0.841*** 0.0001 

* Significant with varied degrees  
r correlation coefficient  
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P probability  

The obtained data in Table (3) showed that the 

simple correlation coefficient between the different 

mealybug species attacking mango trees and their 

associated predatory insects at Mansoura region during 

the first year 2013/14. It can be noticed that, a highly 

positive significant effect were recorded between the 

mealybug species and predatory insects. Only N. 

includens showed a positive insignificantly effect with I. 

aegyptiaca and I. seychellarum and predator S. 

coccivora with I. aegyptiaca.  

 

Tab. (4) Simple correlation coefficient between mealybug species and their associated predatory insects on 

mango trees during years 2014/15 at Mansoura region 

Predators 

Mealybug species 

I. aegyptiaca I. seychellarum P. citri M. hirsutus 

r P r P r P r P 

R. cardinalis 0.809*** 0.0001 0.916*** 0.0001 0.593** 0.0014 0.690*** 0.0001 

C. carnea 0.838*** 0.0001 0.678*** 0.0001 0.833*** 0.0001 0.681*** 0.0001 

N. includens 0.674*** 0.0002 0.490* 0.0110 0.828*** 0.0001 0.813*** 0.0001 

S. coccivora 0.568** 0.0025 0.547** 0.0038 0.739*** 0.0001 0.933*** 0.0001 
* Significant with varied degrees  

r correlation coefficient  
 
 

P probability 

The arranged data in Table (4) revealed that, a 

highly positive significant effect were recorded between 

the mealybug species and their associated predators on 

mango trees during the second year. Only predator N. 

includens with I. seychellarum showed a positive 

significant effect during the second year.  

As a conclusion, the obtained data in Tables (3 

and 4) indicated that, a highly positive significant effect 

were recorded between the main and the highest 

abundant of the mealybug species as I. seychellarum 

and P. citri and the main predatory insects as R. 

cardinalis and C. carnea during the two successive 

years 2013/14 and 2014/15. 

These results are in agreement with those of 

Copland et al. (1993) they recorded that, the searching 

behavior of Nephus reunioni on different host plants 

infested with P. citri and found that, the predator was 

most active on citrus as host plants. El-Serafi et al. 

(2004) found that, R. cardinalis and C. carnea were the 

associated predators with the mealybug species infesting 

guava trees. Abdel-Mageed (2011) found that, the most 

common predator associated with the pink hibiscus 

mealybug M. hirsutus was S. coccivora and observed 

with relatively high numbers on hibiscus and exhibited 

three peaks of abundance in both years of study 2006 

and 2007. Abdel-Salam et al (2013) recorded that, R. 

cardinalis, C. carnea and N. includens were the main 

predators associated with the mealybug species 

attacking fruit orchards. Mohamed (2013) found that R. 

cardinalis, C. carnea, N. includens and Exochomus 

falvipes were associated with mealybug species 

attacking grapes vine trees at Mansoura district.  
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فى منطقة  المصاحقة لها الحشرية هامفترساتيقي التى تهاج  نشجار الماوجى وهم  نوىا  الق  الد لأ يةدالكثافة العد

 المنصىرة 

 ** عقدالقديع عقدالحميد غاو و*هماجر سمير صالح عىض الله  
 جامعة دمياط  –كلية الزراعة  –* س  الحشرات الإ تصادية 

 جامعة المنصىرة  –كلية الزراعة  –* س  الحشرات الإ تصادية *

 
ِ انذساصت فٗ انًزسعت انبحثيت انخابعت نكهيت انزساعت  لأْى إَٔاع انبك  يتدانكثافت انعذجايعت انًُصٕسة  ٔرنك نخمذيش  –أجشيج ْز

ٔكزنك انخذاخم بيٍ ْزو الآفاث انحششيت  حبت نٓاانًصا انحششيت ٓايفخشصاحانًاَجٕ ٔانُشاط انًٕصًٗ لآْى  انذليمي انخٗ حٓاجى أشجاس
 .3102/3102ٔ  3102/3102ٔانًفخشصاث انحششيت انًشحبطت بٓا خلال صُخٗ انذساصت 

فشداً( خلال انضُت الأٔنٗ ٔالاصبٕع  76) 3102صجم انبك انذليمي انًصشٖ أعهٗ رسٔة نهخعذاد فٗ الأصبٕع الأٔل يٍ َٕفًبش 
 فشداً( خلال انضُت انثاَيت.  25) 3102انشابع يٍ صبخًبش 

خلال انضُت الأنٗ ٔالاصبٕع الأل يٍ َٕفًبش  3102هخعذاد فٗ الأصبٕع انثانث يٍ َٕفًبش صجم انبك انذليمي انضيشلاسو رسٔة ن
صبٕع انثانث بيًُا كاَج أعهٗ رسٔة نبك انًٕانح انذليمي كاٌ فٗ الأفشداً( عهٗ انخٕانٗ.  207&  257خلال انضُت انثاَيت بًعذل ) 3102

فشد( عهٗ يذاس صُخٗ انذساصت عهٗ انخٕانٗ. علأة عهٗ رنك  380) 3102فشد( ٔالأصبٕع انشابع يٍ صبخًبش  027) 3102يٍ يٕنيّ 
ٗ رسٔة صجم  ٍ  نهخعذاد فٗ الاصبٕع انشابعبك انٓبضكش انذليمي أعه فشد( خلال انضُت الأٔنٗ ٔفٗ الأصبٕع انثاَٗ  050) 3102أغضطش ي

 خلال انضُت انثاَيت.  5فشداً  336) 3102يٍ أغضطش 
ٍ َٕفًبش  ٗ الأصبٕع الأٔل ي ٗ حعذاد ف فشداً خلال صُخٗ انذساصت عهٗ  52&  82ٔكاٌ ) 3102أظٓش انًفخشس أبٕانعيذ فيذانيا أعه

ٗ رسٔة حعذا ٍ أغضطش انخٕانٗ. صجم انًفخشس أصذ انًٍ الاخضش أعه ٗ ي ٗ الأصبٕع انثاَ ٔفٗ َٓايت فشد( فٗ انضُت الأٔنٗ  26) 3102د ف
فشد(  33) 3102أعهٗ رسٔة حعذاد فٗ الأصبٕع انثاَٗ يٍ أغضطش  N. includensفشد. بيًُا صجم انًفخشس  22انضُت انثاَيت بًعذل 

ٍ صبخًبش  ٗ ي ٗ انذساصت عهٗ انخٕانٗ 35) 3102ٔالأصبٕع انثاَ كاَج  S. coccivora. بيًُا أعهٗ رسٔة حعذاد نًفخشس فشداً( خلال صُخ
  .فشداَ عهٗ انخٕانٗ( 32ٔ  35خلال صُخٗ انذساصت ) 3102ٔ 3102فٗ الاصبٕع انثاَٗ يٍ أغضطش 

ٌ فٗ فصهٗ انخشيف ٔانصيف ٗ يخٕصظ نخعذاد انًفخشصاث انحششيت كا ٌ أعه ٔكاٌ رنك يخزايُاً يع أعهٗ يخٕصظ  أظٓشث انُخائج أ
ٗ انذساصت.حعذاد لإَٔ ٍ إَٔاع انبك ٔلذ صجهج  اع انبك انذليمي خلال صُخ ٗ ٔفشة عذديت ي ٍ أعه انُخائج ٔجٕد فشٔق عانيت انًعُٕيت ٔيٕجبت بي

يثم أبٕ انعيذ فيذانيا ٔ أصذ انًٍ خلال صُخٗ  ٔفشةانذليمي يثم انبك انذليمي انضيشلاسو ٔبك انًٕانح انذليمي ٔأْى انًفخشصاث انحششيت 
 انذساصت. 


