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ABSTRACT 

 
Nine ammonium compounds (ammonium acetate, ammonium carbonate, 

ammonium hydroxide, di-ammonium phosphate, ammonium tartrate, ammonium 
chloride, ammonium oxalate, ammonium citrate and ammonium benzoate) were 
evaluated as lures for the peach fruit fly, Bactrocera zonata (Saunders) (PFF) in 
guava orchard at Mansoura district, Dakahlia governorate, Egypt. Four concentrations 
(1, 2, 3 and 4%) of each compound were evaluated during the period from 11th till 
26th of October 2006. Statistical analysis indicated that ammonium acetate traps lures 
significantly higher numbers of PFF adults than the other tested compounds. The 
lowest efficiency was recorded in traps baited with ammonium chloride followed by 
ammonium oxalate, ammonium citrate and ammonium benzoate. All tested 
compounds except ammonium tartrate attracted the higher numbers of the PFF 
females than males with no significant difference. 

Trap catches (at all tested concentrations) indicated that, as the time passes 
the efficiency of ammonium carbonate and ammonium citrate (at 4% concentration) 
significantly increased, while the efficiency of ammonium chloride and ammonium 
benzoate significantly decreases. With respect to the other tested compounds or 
concentrations, the attractiveness of PFF adults not affected by the time. Each 
increasing in the dose of ammonium compounds (ammonium carbonate, ammonium 
hydroxide and ammonium citrate) attracted a considerable higher number of PFF 
adults, while increasing the concentration of the other tested compounds, the 
attracted number was reduced. 

 

INTRODUCTION 

 
Fruit trees are mostly infested with many pests which affect their 

productivity. Fruit flies are the most destructive pests since they infest the 
fruits directly causing a great damage to them. Peach fruit fly (PFF), 
Bactrocera zonata (Saunders) and (Diptera : Tephritidae) is one of the most 
serious pests of fruits (White and Elson-Harris, 1994). 

It has proved to be a destructive pest in every country where it had 
been established (Narayana & Batra, 1960 and Kapoor & Agarwal, 1982). 
Available and succession of host fruit coupled with enormous fecundity of the 
insect have caused its rapid increase and dissemination over the country 
resulting considerable damage to horticultural crops. 

In Egypt, B. zonata became a serious pest in the last decade 
attacking a wide range of fruits that differ in their ripening time stage all over 
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the year. It is a polyphagous insect attacking 40 species of fruit and vegetable 
crops as well as wild host plants of Families: Euphorbiaceae, Lecytidaceae 
and Rhomnaceae (Syed et al., 1970). 

The efficiency of many attractants (olfactory, food and sex attractant 
compounds) was evaluated against PFF by several authors (Gopaul and 
Price, 1999; Hanafy et al., 2001; Amin, 2003 & 2008; Saafan, 2005a&b and 
Afia, 2007). 

Two objectives of using the attractants, the first one, using the 
attractants for detecting and monitoring the peach fruit fly (PFF) populations, 
the second one, for fruit flies control. 

So, the present investigation aims to evaluate the efficacy of some 
ammonium attractants as lures for detecting and monitoring the adult 
populations of peach fruit fly, B. zonata in guava orchards. 

 
MATERIALS AND METHODS 

 
Nine ammonium compounds (ammonium acetate, ammonium 

carbonate, ammonium hydroxide, di-ammonium phosphate, ammonium 
tartrate, ammonium chloride, ammonium oxalate, ammonium citrate and 
ammonium benzoate) were evaluated under field conditions. Each 
ammonium compound was investigated by using four concentrations (i.e. 1, 
2, 3 and 4%). 

To evaluate the efficacy of ammonium compounds as olfactory 
attractants for PFF adults, an experiment was carried out in an area of about 
two feddans cultivated with guava (Psidium guajava) in the experimental farm 
of the Faculty of Agriculture, Mansoura University at Mansoura district, Egypt 
during the period from 11th till 26th of October 2006. 

The modified Nadel traps (described by Hanafy et al., 2001) were 
used in this experiment; by putting about 200 ml of each concentration of 
each ammonium compound in the trap. Each treatment was replicated five 
times. All prepared traps were distributed in a completely randomized design. 
The traps were hanged at about 1.5 meters on the trees. 

The traps were tested every 3 days (as intervals) along a period of 15 
days. Captured females and males of B. zonata were counted and recorded 
as CTD (capture/trap/day). 

Statistical analysis was done as one way ANOVA and means 
separated was conducted by using L.S.D. at the probability of 5% (CoStat, 
1990), in addition to the regression analysis was done. 

 
RESULTS 

 
As shown in Figures (1 and 2), trap tests indicated that the peach 

fruit fly, Bactrocera zonata (Saunders) adults showed different degrees of 
preference for the different tested ammonium compounds. Ammonium 
acetate attracted the highest numbers of B. zonata at all tested 
concentrations. Ammonium carbonate, ammonium hydroxide, di-ammonium 
phosphate and ammonium tartrate ranked the second group and recorded 
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the moderate level of attractiveness with significantly different from 
ammonium acetate, while ammonium chloride and ammonium oxalate lured 
relatively low numbers of PFF adults. Ammonium citrate and ammonium 
benzoate represented another group that was significantly less preferable. 
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Figure (1): Mean CTD of the total captured females and males of B. 

zonata over 15 days by all concentration of the tested 
ammonium compounds in guava orchards at Mansoura 
district (for total, L.S.DP=5% = 1.35). 

 
With respect to the tested concentrations of each ammonium 

compound, data illustrated in Figures (2) indicated that at 1% concentration, 
di-ammonium phosphate, ammonium tartrate, ammonium oxalate and 
ammonium benzoate exerted the highest efficiency. While, ammonium 
acetate exhibited the highest attractant at 2 and 1% concentration; CTDs 
reached 13.16 and 11.16 adults followed by di-ammonium phosphate (9.69) 
and ammonium tartrate (8.73). On contrary, the highest efficiency of 
ammonium carbonate and ammonium hydroxide against PFF adults was 
recorded at 4% concentration (CTDs = 8.07 adults). Statistical analysis 
indicated that there were no significant differences between the 
attractiveness of ammonium acetate at 1, 2 and 4% concentrations as well as 
between all tested concentrations of ammonium carbonate and ammonium 
hydroxide. 

On the other hand, the obtained data indicated that, B. zonata 
females showed different degrees of preference for the different tested 
ammonium compounds. However, all of the tested ammonium compounds 
(except ammonium tartrate) attracted females more than males with no 
significant difference (Figures, 1 and 2). PFF males showed relative 
preference for ammonium tartrate (at 1, 2 and 3% concentrations) in 
comparison with females. 
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Figure (2): General CTD (capture/trap/day) of B. zonata for the four 

concentrations (1, 2, 3 and 4%) of the tested ammonium 
compounds over 15 days in guava orchard (L.S.D = 2.59 for ♀ 

& = 2.26 for ♂ & = 4.69 for total). 
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Regression analysis between the CTD and the concentrations of the 
tested compounds obviously indicated that di-ammonium phosphate had an 
adverse relationship between trap catches and concentrations. However, the 
CTDs decreased significantly as the concentration increased (Table, 1), while 
the captured flies by the rest of tested compounds did not affected by the 
concentration. 
 
Table (1): Regression analysis (b-regression coefficient) for the 

captured adults (CTD) of B. zonata on ammonium 
concentrations. 

Ammonium compound 
Females Males Total 

b P b P b P 

Ammonium acetate 
Ammonium carbonate 
Ammonium hydroxide 
Di-ammonium phosphate 
Ammonium tartrate 
Ammonium chloride 
Ammonium oxalate 
Ammonium citrate 
Ammonium benzoate 

-0.55 
0.12 
0.21 
-0.95 
-0.03 
-0.22 
-0.21 
0.60 
-0.45 

0.414 
0.795 
0.692 
0.020 
0.958 
0.612 
0.641 
0.170 
0.298 

-0.62 
0.00 
0.10 
-0.97 
-0.19 
-0.15 
0.01 
0.75 
-0.28 

0.369 
0.990 
0.647 
0.032 
0.740 
0.666 
0.986 
0.212 
0.369 

-1.17 
0.12 
0.31 
-1.91 
-0.22 
-0.37 
-0.20 
1.35 
-0.73 

0.375 
0.861 
0.667 
0.026 
0.848 
0.628 
0.811 
0.191 
0.321 

 
To evaluate the potentiality of the tested compounds (as lures for 

PFF) against time, regression analysis has been done between the CTD and 
time (days). 

Data illustrated in Figure (3) showed the regression of the 
attractiveness of each tested ammonium compounds to PFF adults over 15 
days in guava orchards. 

Regression analysis illustrated that the potentiality of the tested 
ammonium compounds varied according to the compound and concentration. 
However, the efficiency of all concentrations of ammonium carbonate and 
ammonium citrate (at 4% concentration) significantly increased by the time. 
On the contrary, the efficiency of ammonium chloride (at 4% concentration) 
and ammonium benzoate (at 4% concentration) significantly decreased by 
the time (Figure, 3). 

With respect to the other tested compounds or concentrations, the 
attractiveness for PFF adults not affected by the time. 

From above mentioned results it could be concluded that, the lowest 
concentration (1%) of di-ammonium phosphate, ammonium carbonate, 
ammonium tartrate, ammonium hydroxide, ammonium oxalate and 
ammonium benzoate is the best concentration for catching PFF adults, while 
the best concentration of ammonium acetate and ammonium chloride was 
2%. On contrary, the highest efficiency of ammonium citrate was recorded at 
4% concentration. 
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Figure (3): Stability of 1, 2, 3 and 4% concentrations of the tested 

ammonium compounds in their attraction of B. zonata adults 
(females + males) over 15 days in guava orchards during 
October 2006. 
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The relationships between the time (in days) and the CTDs of these 
ammonium compound traps are described statistically as follow : 
Ammonium carbonate concentrations : 

At 1% : CTD = 0.75 + 0.79 D     &    At 2% : CTD = -3.35 + 1.02 D 
At 3% : CTD = -2.37 + 0.96 D    &    At 4% : CTD = 0.74 + 0.81 D 

Ammonium tartrate concentrations : 
At 1% : CTD = -0.13 + 0.99 D     &    At 2% : CTD = -0.17 + 0.49 D 
At 3% : CTD = 1.30 + 0.67 D      &    At 4%  : CTD = 0.55 + 0.71 D 

Ammonium acetate concentrations : 
At 1% : CTD = 9.39 + 0.20 D     &    At 2% : CTD = 7.96 + 0.58 D 
At 3% : CTD = 7.56 + 0.01 D     &   At 4%  : CTD = 11.88 - 0.31 D 

 
DISCUSSION 

 
The present study indicated that PFF adults (male and female) 

exhibited positive response to all tested ammonium compounds. So, 
ammonium compounds successfully attracted fruit flies; these compounds 
can be used in monitoring populations of fruit flies (Hafez and Ezzat, 1967; 
Jones, 1987 and Mohamed, 2002) and can be used in mass trapping as a 
part of integrated control of fruit flies (Saafan, 2001). 

The tested ammonium compounds showed differences in their 
attractiveness toward peach fruit fly, B. zonata with time. However, the 
highest efficiency of di-ammonium phosphate, ammonium chloride and 
ammonium chloride was recorded earlier (after 3 days), while, the highest 
efficiency of ammonium acetate, carbonate, tartrate and citrate was recorded 
after 15 days. This difference in time may be due to the complete ionization of 
inorganic salts. However, the ammonia emission rate of inorganic ammonium 
salts is more than that of organic salts. 

In Egypt, Hanafy et al. (2001), Saafan (2005 a & b) and Afia (2007) 
mentioned that females were more attracted to ammonium compounds than 
males for MFF and PFF. In addition to Delrio and Orto (1989) (in Sardinia) 
stated that ammonium acetate attracted a high proportion of females. In the 
present study, the females were more attracted to all tested ammonium 
compounds than males with no significant differences between the two 
sexes. 

According to Hanafy et al. (2001), di-ammonium phosphate was the 
best compound for attracting PFF in comparison with the other tested 
compounds. The obtained results illustrated that ammonium acetate and 
ammonium carbonate proved to be the best compounds for attracting PFF 
adults. However, these compounds exhibited the highest attractions and their 
potentiality had increased with time. 

It could be suggested that the present results may be used in 
integrated pest management control programs to obtain ammonium 
compounds (ammonium acetate and ammonium carbonate) attracted the 
highest numbers of PFF by using the lowest concentrations (1 or 2%) and 
their potentiality along lasted time (15 days). In Fayoum governorate, Amin 
(2003) found that the concentration 3% of di-ammonium phosphate was the 
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superior followed by 2 and 1% according to the total catch number of PFF 
adults. The variation between these results and those of the present may be 
attributed to the variation of climatic factors in the two areas. 

 

REFERENCES 

 
Afia, Y. E. (2007). Comparative studies on the biology and ecology of the two 

fruit flies, in Egypt Bactrocera  zonata (Saunders) and Ceratitis capitata 
(Wiedemann). Ph. D. Thesis, Faculty of Agriculture, Cairo University, 
301pp. 

Amin, A. A. (2003). Studies on the peach fruit fly, Bactrocera  zonata 
(Saund.) and its control in Fayoum Governorate. M. Sc. Thesis, Fac. 
Agric., Fayoum University. 127pp.  

Amin, A. A. (2008). Ecological and biological studies on the peach and 
Mediterranean fruit flies in Fayoum governorate. Ph. D. Thesis, Fac. 
Agric., Fayoum University. 225pp. 

CoStat Software (1990). Microcomputer program analysis Version 4.2, 
CoHort Sofware, Berkeley, CA. 

Delrio, G. and S. Orto (1989). Attraction of C. capitata (Wied.) to sex  
pheromones, trimedlure, ammonium and protein bait traps. J. App. 
Ent., 77 (12): 69-73. 

Gopaul, S. and N. S. Price (1999). Local production of protein bait for use in 
fruit fly monitoring and control. Food and Agricultural Research Council, 
Réduit, Mauritius, 117-122. 

Hafez, M. and M. A. Ezzat (1967). Dos the Mediterranean fruit fly, Ceratitis 
capitata (Wied.) occurs in the New Valley in UAR. J. Agric. Res., 45: 
97-101. 

Hanafy, A. H.; A. I. Awad and M. Abo-Sheasha (2001). Field evaluation of 
different compounds for attracting adults of peach fruit fly Bactrocera  
zonata (Saunders) and Mediterranean fruit fly, Ceratitus capitata 
(Wied.) in guava orchards. J. Agric. Sci. Mansoura Univ., 26 (7): 4537-
4546. 

Jones, O. T. (1987). The use of behaviour modifying chemicals in the 
integrated pest management of selected fruit species. Proc. II Intern. 
Symp. Fruit Flies/Crete Sept. 1986, pp451-458. 

Kapoor, V. C. and M. L. Agarwall (1982). Fruit flies and their increasing host 
plants in India. Proc. CEC/IOBC Intern. Symp. Athens/Greece, 16-19, 
November,1982, pp.252-257.  

Mohamed, A. M. (2002). Seasonal abundance of the peach fruit fly, 
Bactrocera  zonata (Saunders) with relation to prevailing weather 
factors in Upper Egypt. Assuit J. Agric. Sci., 33 (2): 195-207. 

Narayana, E. S. and H. N. Batra (1960). Fruit flies and their control. Indian 
Coun. Agric. Res., 1-68. 

Saafan, M. H. (2001). Integrated control of the Mediterranean fruit fly, 
Ceratitis capitata (Wied.) in guava orchards in Egypt. Egyptian J. Agric. 
Res., 79 (1): 37-46. 



J. Agric. Sci. Mansoura Univ., 33 (12), December, 2008 

 

 8973 

Saafan, M. H. (2005 a). Field evaluation of some attractants for attracting the 
adults of Mediterranean fruit fly, Ceratitis capitata (Wiedemann) and 
peach fruit fly, Bactrocera zonata (Saunders) in citrus orchards. 
Egyptian J. Agric. Res., 83 (3): 1141-1156.   

Saafan, M. H. (2005 b). Field evaluation of some attractants for attracting the 
adults of fruit flies. Egyptian J. Agric. Res., 83 (4): 1625-1634. 

Syed, R. A.; M. A. Ghani and M. Murtaza (1970). Studies on the tephritids 
and their natural enemies in West Pakistan. III. Dacus zonatus 
(Saunders) (Diptera: Tephritidae). Tech. Bull. Comm. Wel. Inst. Biol. 
Cont., 13: 1-6. 

White, I. M. and M. M. Elson-Harris (1994). Fruit flies of economic 
significance: their identification and bionomics. CAB International with 
ACIAR. p 601 + addendum. 

 
                                                           استجابة ذبابة ثمار الخوخ لبعض مركبات الأمونيوم كمنبهات شمية

  و   شش                                                                      عبدددل السدددتار ابدددراليم عبدددل الكدددريمش ب لبيدددو مامدددول شدددنوش ب مامدددول السددديل النجدددار
                     نبيل مامل على غانمشش  

              امعة المنصورة ج  –            لية الزراعة  ك  –                      قسم الاشرات الاقتصالية         ش 
              وزارة الزراعة  –                     مركز الباوث الزراعية   –                   اوث وقاية النباتات          شش معهل ب

 

               جامعةة المصوةور    –                                                                أجريت هذه الدراسة ببستان الجوافة بالمزرعة البحثية لكلية الزراعةة 
                                                                                        حافظة الدقهلية . حيث تم تقييم تسعة مركبات أموصيوم )وهى أموصيوم أسيتات , أموصيوم كربوصةات  م  –

    يةةةوم                                                         أموصيةةةوم فوسةةةأات , أموصيةةةوم تةةةارترات , أموصيةةةوم كلوريةةةد , أموص                           , أموصيةةةوم هيدروكسةةةيد , دا 
                                                                                 أوكسةةا ت , أموصيةةوم سةةترات , أموصيةةوم بصةةزواتت وذلةةر باسةةتيدام أربعةةة تركيةةزات مةةن كةة  مركةة  

  .      2002           أكتوبرلعام     22    الى     11                 ت يلا  الأتر   من  % 4  ,    3  ,    2  ,    1     )وهى 
                         ات كةةان العلةةى كأةةاج  بدرجةةة                                                وقةةد أو ةةت التحليةة  ا حوةةامى أن المركةة  أموصيةةوم أسةةيت

  ن  أ                                                                                  معصويةةة فةةى جةةذ  الحلةةرات الكاملةةة لذبابةةة ثمةةار اليةةول مقارصةةة ببةةاقى المركبةةات . بيصمةةا وجةةد 
   تت                                                                                   المركبةةات )أموصيةةوم كربوصةةات , أموصيةةوم هيدروكسةةيد , دا  أموصيةةوم فوسةةأات وأموصيةةوم تةةارترا

   .         ى الجةذ ت                      كبات ايتلافات معصويةة فة           ً           ً                                  جذبت تعداداً عالى صسبياً من هذه الآفة )و  يوجد بين هذه المر
     سا ت                                                                                  كما وجد أن أق  كأاج  فى جذ  هذه الحلرات كاصت فى حا ت أموصيوم كلوريد , أموصيوم أوك

    يةوم                                                                                   , أموصيوم سترات وأموصيوم بصزوات . مةن صاحيةة أيةر  وجةد أن كة  هةذه المركبةات )ماعةدا أموص
   اث                                   ايتلافةات معصويةة بةين تعةداد كة  مةن ا صة                                             تارتراتت جةذبت ا صةاث أكثةر مةن الةذكور ولكةن بةدون 

                   والذكور المصجذبة .
          مةن المركة     % 4                                                            أو حت الصتامج أن ك  تركيزات المركة  أموصيةوم كربوصةات والتركيةز 

       لتركيز                                                                                   أموصيوم سترات زادت كأاجتها فى الجذ  بمرور الوقت . بيصما بمرور الوقت اصيأ ت كأاج  ا
   هةا          أثر كأاجت                                             وم بصزوات . أما باقى المعاملات الميتبر  فلم تت                                 من المركبين أموصيوم كلوريد وأموصي   % 4

                                                ً              فى جذ  الحلرات الكاملة لذبابة ثمار اليول معصوياً بمرور الوقت .
    بةات                                                                           ومن صاحية أير  وجد أصه توجد علاقة عكسية بةين الكأةاج  وزيةاد  التركيةز فةى المرك

       وكسةا ت                           أموصيةوم كلوريةد , أموصيةوم أ                                                        أموصيوم أسيتات , دا  أموصيةوم فوسةأات , أموصيةوم تةارترات , 
   مةن                                                                                     وأموصيوم بصزوات حيث يصيأض معد  الجةذ  اليةومى للموةيد  بزيةاد  تركيةز المةاد  . بيصمةا كة 

  .      لتركيز        بزياد  ا                                                                            المركبات أموصيوم كربوصات , أموصيوم هيدروكسيد وأموصيوم سترات ازدادت كأاجتها
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