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ABSTRACT 
 

The present investigation aims to evaluate efficacy of adding some ammonium compounds to Conserve (GF-120) when 

used at different concentrations, (0.5, 1.0, 2.0 and 3.0% (wt./vol.) on attraction of the Mediterranean fruit fly (MFF). These 

compounds included; ammonium acetate (AA), Di-ammonium phosphate (DAP) and ammonium carbonate (AC). The 

relationship between attraction flies and pH values of the bait solution was also investigated. Field experiments were carried out 

at Dakahlia Governorate during October 2017 at Guava and Citrus orchards. The obtained results indicated a positive relationship 

between concentrations of all tested ammonium compounds and the number of attracted flies to GF-120 concentrations. Also, 

there were positive responses between pH values and the attracted flies (females, males or total). Females responded significantly 

more than males to pH values. Additions of 3% DAP or 2-3% AC to GF-120 enhanced its attraction to Ceratitis capitata, 

potentially increasing the bait's efficacy in applying integrated pest management programs for C. capitata. 
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INTRODUCTION 
 

Tephritid fruit flies are serious insect pests to many 

fruits and vegetables (Khattak et al., 1997). Fruit flies 

(Diptera: Tephritidae) include approximately 4,500 species 

distributed all over the world (White and Elson-Harris, 

1992; Tan and Nishida, 1998). Adult tephritid fruit fly 

females require protein sources for egg production.  

Ammonia and its derivatives serve as volatile cues to 

locate protein-rich food (Piñero et al., 2017). 

The female-targeted system normally consists of 

traps baited with a liquid solution consists of protein and 

fermenting sugar (Epsky et al., 1999). The protein 

hydrolyzate preparations (food attractants) were previously 

used as a bait in McPhail traps (Steyskal, 1977), and they 

captured a large number of both males and females of MFF 

(Saafan 2005). Food-baited traps are important component 

of fruit fly management programs that are neither sex- nor 

species specific (Epsky et al., 2014). 

GF-120™ (Naturalyte, Dow Chemical) is a product 

that is registered for use in tree fruit production and uses an 

‘attract and kill’ approach. It is sugar-based bait containing a 

low concentration of spinosad (0.02% w/w). Benefits of GF-

120 include the very low dose need (1.5 L/2.33 Fedan) and 

that it degradable in a short time causing no residues on the 

crop (OEHHA 2016). GF-120 NF (Dow AgroSciences, 

Indianapolis, IN) (GF-120) has been the most frequently 

tested bait against subtropical, tropical, and temperate fruit 

flies (e.g. Vargas et al., 2002; Prokopy et al., 2003 and Barry 

& Polavarapu, 2004). Field applications of GF-120™ 

showed no adverse effect to honey bees (Rendon et al. 2000) 

with minimal or no influence to natural enemies (Burns et al. 

2001; Michaud 2003). 

GF-120 is a modified, more concentrated and 

marketed version of Solbait originally developed for 

controlling Anastrepha and Ceratitis flies (Burns et al., 2001 

and Moreno & Mangan, 2003). The frequent testing of this 

bait is due to its effectiveness against representative 

tephritids, ease of use, low spray doses needed, and its safety 

to the environment. GF-120 contains 0.02% spinosad 

(wt/vol), an insecticide derived from fermentation of the 

bacterium Saccharopolyspora spinosa Mertz and Yao that 

has a high safety profile (Dow AgroSciences 2006) when 

mixed with 1% ammonium acetate as an attractant (Thomas 

& Mangan, 2005). Bait sprays using GF-120 became the 

primary tool for area-wide control and suppression of 

tephritid fruit flies in the Hawaiian Islands (Vargas et al., 

2008).  

Researches conducted by (Barry & Polavarapu 2004; 

Yee & Chapman 2005; Yee 2006; Pelz-Stelinski et al. 2006) 

indicated that GF-120 is not or slightly attractive to 

Rhagoletis flies, therefore enhancing the attraction is needed. 

Since ammonia is associated with protein-rich foods, the 

logical choice of materials that could upgrade attractive are 

ammonia producer compounds (Hodson 1948). 

A Significant effect of adding AA to GF-120, 

regardless of the amount added, for Bactrocera cucurbitae 

(Coquillet) and Bactrocera dorsalis (Hendel) was recorded, 

in case of C. capitata a significant positive relationship 

between relative amounts of AA in the bait and the numbers 

of responded females was noted (Pin˜ero et al. 2011). 

The pH value in the mixture plays an important role 

in attracting fruit flies. Fewer fruit flies are attracted to the 

mixture as the pH becomes more acidic. Hydrolyzed 

protein is not effective over time as the pH drops from its 

initial state of 8.5 (IAEA, 2003). The addition of 1-10% 

borax to 10% NuLure solution increased its pH, which 

corresponded directly with an increase in a number of C. 

capitata female trapped in field trials (Heath et al., 1994).  

The pH also may affect amounts of consumed 

baits; however, there was a significant difference in 

attractiveness of B. cucurbitae when the PH of Buminal 

solutions ranged between 3 and 6 (Hu et al., 1999 and 

Rousse et al., 2005). 

 The objectives of the present study were to 

determine attractively of GF-120 to the Mediterranean fruit 

fly either alone or when ammonium acetate, di-ammonium 

phosphate or ammonium carbonate were added at different 

concentrations, moreover to determine the relationship 

between the number of attracted flies and pH value of the 

bait solution. 
 

MATERIALS AND METHODS 
 

The present experiments were carried out in guava 

(Psidium guajava L.) and navel orange (Citrus sinensis L.) 

orchards located in the experimental farm of Mansoura 

University, Mansoura district (31.03ºN, 31.04ºE). The area 

was about (seven feddans) cultivated with guava and about 

(eight feddans) cultivated with navel orange. The 
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experiments were carried out during the period from the 9
th
 

till 20
th
 of October 2017 in guava and from the 20

th
 till 31

th
 

of October 2017 in navel orange orchards. 

1.Used chemicals: 

GF-120 (Conserve 0.024% CB from Dow 

Agrosciences, England) in addition to Ammonium 

compounds. Three local ammonium compounds from El-

Naser for Drugs and Chemicals Co., were selected in the 

present study; Ammonium acetate [CH3COONH4], Di-

ammonium phosphate [(NH4)2 HPO4] and Ammonium 

carbonate [(NH4)2 CO3. 

GF-120 was preparing at the concentration of 5% 

(vol./vol.) and used alone or mixed with ammonium 

compounds. Each ammonium compound was added to 

GF-120 with the four concentrations of 0.5, 1.0, 2.0 and 

3.0% (wt./vol.). 

2. Field experiments: 

The modified Nadel traps (described by Hanafy et 

al., 2001) were used in this experiment. Five traps (as 

replicates) for each treatment were distributed randomly 

where the distance between every two adjacent traps was 

about 20 meters to avoid the interaction among lures. All 

traps were hanged at a height of 2 meters above ground in 

a shaded place of trees. Traps were inspected every 2 days 

along a period of 12 days of hanging without renewal of 

the bait solution. Captured flies were collected, counted, 

inspected, (as females & males) and number of attracted 

flies per trap per day (FTD) were calculated. 

All above mentioned treatments were carried out in a 

guava orchard and repeated again in navel orange orchard. 

3. Determination of pH value: 

50 ml of each tested treatments was transferred to 

Laboratory. pH s value of these samples were measured by 

Jenway 3510 pH meter. 

4. Statistical analysis: 

Data collected in this experiments were analyzed 

using analysis of variance (ANOVA) followed by Least 

Significant Difference (LSD). The probability of 0.05 or 

less was considered significant. All statistical analysis was 

done with (CosStat, 1990),. in addition to the regression 

analysis was done to the obtained data. 
 

RESULTS 
 

 Data represented in Table (1) showed that GF-

120+3.0% DAP (mean FTD was 15.81) followed by GF-

120+2.0% DAP (FTD = 13.77) and GF-120+3.0% AC 

(FTD = 11.96) were the highest effective treatments in 

attracting MFF flies in guava orchard with significant 

differences between them. On the contrary, the lowest 

effective treatments were those of GF-120+1.0% AA (FTD 

= 1.98) and GF-120 alone (FTD = 2.81) with no significant 

difference between them. 

On another hand, Table (1) showed that GF-120 

alone and GF-120+AA3.0% exhibited approximately the 

same trend attraction allover the 12 days of study. When 

adding 0.5,1.0 &2.0 %AA the ability to attraction started to 

decrease after 6 days of hanging traps. When adding all 

concentrations of di-ammonium phosphate or ammonium 

carbonate to GF-120, the  ability to attraction decreased 

after 2 days. Although the decreasing of attraction in the 

cases of DAP2.0 or AC3.0% after 2 days, it was the 

significantly highest effective treatments at the second half 

of study’s period (from 6 to 12 days). 

So, it could be noticed that adding DAP to GF-120 at 

ratios of 3.0 & 2.0% and AC at a ratio of 3.0% increased its 

attraction by 5.63, 4.90 and 4.26 folds, respectively in 

comparison with GF-120 alone. 

 

Table 1. Mean number of MFF flies per trap per day (FTD) attracted to GF-120 either alone or added with 

ammonium acetate, di-ammonium phosphate or ammonium carbonate at different concentrations 

within 12 days in guava orchard at Dakahlia governorate.  

Treatment 
FTD ± SD after (days) 

Mean 
2 days 4 days 6 days 8 days 10 days 12 days 

GF-120 2.13±0.75 2.75±0.65 3.00±0.71 3.00±0.91 3.13±0.48 2.88±0.48 2.81±0.49 
GF-120+0.5%AA 3.25±0.87 4.25±0.65 4.88±0.95 3.88±1.11 1.63±1.11 0.75±0.29 3.10±0.72 
GF-120+1.0%AA 2.00±0.41 2.25±0.50 3.88±1.44 2.50±0.71 0.88±0.25 0.38±0.47 1.98±0.51 
GF-120+2.0%AA 4.63±1.18 5.13±0.63 6.00±2.41 5.38±0.48 3.00±1.00 1.38±0.75 4.25±0.79 
GF-120+3.0%AA 6.00±0.58 5.25±1.32 4.38±0.48 5.00±0.71 5.88±1.11 5.13±0.85 5.27±0.65 
GF-120+0.5%DAP 5.25±1.75 4.50±0.41 4.00±0.82 2.13±0.63 0.88±0.48 1.38±0.25 3.02±0.49 
GF-120+1.0%DAP 20.13±3.54 10.50±2.04 5.00±1.29 3.75±1.19 1.63±1.11 1.38±0.48 7.06±1.16 
GF-120+2.0%DAP 38.38±1.95 16.25±1.03 6.38±0.65 8.13±0.74 7.00±1.12 6.50±0.79 13.77±0.74 
GF-120+3.0%DAP 53.38±2.36 19.75±1.19 6.50±1.22 6.75±0.50 4.13±0.63 4.38±1.60 15.81±0.62 
GF-120+0.5%AC 28.63±2.63 16.13±0.95 5.25±1.44 3.13±1.55 1.25±0.50 1.00±0.91 9.23±0.74 
GF-120+1.0%AC 22.38±1.44 15.00±0.71 5.00±0.00 1.63±0.75 1.38±0.48 1.75±0.87 7.85±0.44 
GF-120+2.0%AC 16.63±0.63 9.75±0.65 6.25±0.65 3.75±0.29 2.50±1.22 2.88±0.85 6.96±0.25 
GF-120+3.0%AC 21.63±2.56 14.88±0.63 11.13±1.11 9.38±2.25 7.00±0.91 7.75±1.71 11.96±0.97 
LSD (p=5%) 2.70 1.41 1.67 1.49 1.26 1.30 1.02 
F 283.33 151.95 11.68 20.33 25.87 26.81 156.09 
P < .001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
 

In case of navel orange, the highest effect of all 

treatments was recorded after 6 days of hanging traps except 

those of GF-120+0.5% AC (after 4 days) and GF-120+3.0% 

AC (after 8 days). After that, all of the tested treatments 

decreased sharply till the end (Table, 2). The highest 

effective treatment in attracting MFF flies in navel orange 

was noticed in of GF-120+2.0% AC (mean FTD was 6.67) 

followed by GF-120+3.0% DAP (FTD = 5.56) with 

significant differences between them (Table, 2). On the 

contrary, the lowest effective treatments were those of GF-

120 alone (FTD = 1.58) and GF-120+AA1.0% (FTD = 

1.60) with no significant difference between them. So, 

adding ammonium carbonate to GF-120 at a ratio of 2.0% 

increased its attraction by 4.22 folds; while adding di-

ammonium phosphate at a ratio of 3.0% increased attraction 

of GF-120 by 3.52 folds in comparison with GF-120 alone. 
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Table 2. Mean number of MFF flies per trap per day (FTD) attracted to GF-120 either alone or added with 

ammonium acetate, di-ammonium phosphate or ammonium carbonate at different concentrations 

within 12 days in navel orange orchard at Dakahlia governorate.  

Treatment 
FTD ± SD after (days)  

2 days 4 days 6 days 8 days 10 days 12 days Mean 

GF-120 0.85±0.25 1.28±0.38 4.13±0.48 0.88±0.25 0.88±0.48 1.50±0.41 1.58±0.12 

GF-120+0.5%AA 1.10±0.26 1.65±0.39 7.00±1.41 2.13±1.11 1.00±0.71 1.00±0.41 2.31±0.63 

GF-120+1.0%AA 1.15±0.19 1.73±0.29 3.88±1.55 1.38±0.48 0.88±1.18 0.63±0.49 1.60±0.31 

GF-120+2.0%AA 1.55±0.60 2.33±0.90 12.50±0.71 3.88±1.44 0.88±0.85 0.50±0.71 3.60±0.28 

GF-120+3.0%AA 1.25±0.38 1.88±0.57 6.88±1.65 1.88±1.79 1.75±0.86 0.88±0.48 2.42±0.47 

GF-120+0.5%DAP 1.35±0.25 2.03±0.38 6.88±0.48 1.50±2.67 1.13±0.63 1.00±1.08 2.31±0.88 

GF-120+1.0%DAP 4.30±0.58 6.45±0.87 13.13±2.93 3.63±2.01 1.63±1.10 0.75±0.64 4.98±0.94 

GF-120+2.0%DAP 4.80±0.49 7.20±0.73 9.00±1.47 1.38±1.70 0.88±0.75 0.38±0.47 3.94±0.81 

GF-120+3.0%DAP 5.15±0.44 7.73±0.67 12.38±2.17 2.00±1.58 5.25±0.65 0.88±1.03 5.56±0.57 

GF-120+0.5%AC 4.65±0.79 6.98±1.18 5.13±0.85 1.50±1.22 1.88±0.63 0.63±0.25 3.46±0.58 

GF-120+1.0%AC 3.35±0.50 5.03±0.75 16.13±1.49 1.25±1.55 1.13±1.03 0.50±0.00 4.56±0.81 

GF-120+2.0%AC 1.25±0.25 1.88±0.38 22.63±3.09 8.75±2.60 4.25±0.95 1.25±0.86 6.67±1.00 

GF-120+3.0%AC 2.25±0.68 3.38±1.02 1.63±1.03 16.63±1.25 3.63±1.31 1.25±0.50 4.79±0.56 

LSDp=5% 0.67 1.01 2.41 2.42 1.27 0.90 0.94 

F 49.01 49.01 47.64 23.74 10.93 1.14 23.07 

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
 

As illustrated from Fig. (1), it can be concluded that 

adding di-ammonium phosphate or ammonium carbonate to 

GF-120 resulted in higher efficacy in attracting MFF adult 

flies; where the general means of FTD for all tested 

concentrations of both were 9.92 and 9.00 in guava orchard, 

which were 4.20 and 4.87 case of navel orange. On the 

contrary, when adding ammonium acetate to GF-120 it 

showed a relatively low efficiency in attracting this pest.  

The general mean of FTD for all concentrations of 

ammonium acetate reached 3.65 and 2.48 in guava and 

navel orange orchards, respectively. With respect to GF-120 

alone, the general mean of FTD was 2.81 and 1.58 in guava 

and navel orange orchards. 

 

 
Fig. 1. The general mean of FTD of MFF all over 12 days 

by GF-120 alone or with adding ammonium 

compounds (at all concentrations) in guava and 

navel orange orchards. 
 

 
Fig. 2. The relationship between concentrations of ammonium compounds added to GF-120 and its efficiency 

in attracting MFF flies under field conditions of guava and navel orange orchards. 
 

Data illustrated in Fig. (2) show the relationship 

between concentration of ammonium compounds added 

to GF-120 and its efficiency in attracting MFF flies. 

There was positive relationship between concentrations 

of all ammonium compounds and the attraction of GF-

120. Di-ammonium phosphate exhibited the highest 

response to the increase of its concentration. Each 1% 

increase of di-ammonium phosphate, ammonium 

carbonate and ammonium acetate increased the FTD 

value of  GF-120 in guava orchard by 4.88, 2.04 and 

0.90, respectively; while, in navel orange orchards, 

these FTDs reached 1.17, 1.14 and 0.39, respectively. 

The obtained data showed that all of the tested 

compounds caused increasing number attracted females 

than males (Fig., 3). In guava orchard, the highest sex 

ratio (females: male) was recorded with GF-120 + 0.5% 

DAP (2.45 females/ one male) followed by the  GF-

120+0.5% AA (2.10) and GF-120+ 3.0% AC % (2.05). 

On the contrary, the lowest sex ratio was recorded with 

GF-120 alone (1.08 females/one male) followed by GF-

120+1.0% AA (1.33) and GF-120+ 3.0%  AA (1.38). 
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Fig. 3. Sex ratio (as No. of females/ 1male) of attracted 

MFF flies to GF-120 either alone or added with 

different concentrations of ammonium acetate, 

di-ammonium phosphate and ammonium 

carbonate in guava and navel orange orchards. 
 

 
Fig. 4. Effect of added ammonium compounds to GF-

120 on PH value on fresh and old solutions in 

guava and navel orange orchards. 
 

With respect to navel orange orchard, GF-120+2.0% 

AC and GF-120 +3.0% AC exhibited highest sex ratio; 

where, these treatments attracted induced sex ratio of 14.16 

and 10.43 (Fig., 3). On the contrary, GF-120 alone, GF-

120+0.5% DAP and GF-120+0.5% AA exhibited the sex 

ratio (2.04, 2.25 and 2.36). 

Moreover, it can be noticed from Fig. (3) that sex 

ratio was obviously higher in navel orange that in guava 

orchards at all of the tested treatment. 

Relationship between added ammonium compounds 

to GF-120 and PH values is illustrated in Fig. (4). The pH of 

freshly prepared bait (at the beginning) and at the end (old) 

of each experiment (12 days) were determine. PH value in 

freshly prepared baits ranged between 4.51 and 8.01 

recorded by GF-120 and GF-120+3.0% AC, respectively 

Fig.( 4). While these values in old baits ranged between 3.92 

noticed with GF-120 and 6.62 with GF-120+3.0% AC in 

guava orchard.  In case of  PH values in old baits in navel 

orange orchard  its, ranged between 3.69 with GF-120 and 

7.21 with GF-120+2.0%AC Fig.( 4). 

The relationship between pH values and FTDs 

among all of the tested treatments is illustrated in Fig. (5). 

There were positive responses between pH value and the 

attracted flies (females, males or total). Females were more 

significantly responded to pH value than males in guava and 

navel orange orchards. The mathematical relationships 

revealed that each an increase in pH by a value of one  in 

fresh and old solutions  induced an increase in the FTDs (as 

total) by 3.17 and 4.95 in guava orchard; while, in navel 

orange orchard, these FTDs reached 1.27 and 1.20, 

respectively. 

DISCUSSION 
 

The present study indicated that the addition of DAP 

or AC to GF-120 maximized the attraction of MFF. On the 

contrary, adding ammonium acetate to GF-120 showed a 

relatively low efficiency in attracting this pest.  Piñero et al., 

2015 mentioned that enhanced the attraction of protein baits 

to C. capitata by adding AA, which more important for 

females than for males and hence potentially increased the 

bait’s efficacy for fruit fly monitoring and control. Our 

finding are in agreement with Yee (2007), who mentioned 

that GF-120 + 10% AC was more attractive to apple maggot 

fly than GF-120 +10% AA, proposing that, AC released 

more ammonia than AA. Sticky yellow panel traps baited 

with GF-120 + 10% AC attracted more apple maggot flies 

than those baited with GF-120 + 10% AA or GF-120 alone 

in the field. Fly attraction and feeding were greater for GF-

120 + 10% or 2.5% AC or AA than GF-120 alone on apple 

leaves (Yee, 2007). Duration of cherry fruit fly feeding on 

GF-120 bait were enhanced by adding 5% AA reaching 73.4 

± 21.0 s compared with 6.8 ± 5.7 s using standard GF-120, 

fly visits to GF-120 were enhanced with 5% AA which 

lasted an average of 337.6 ± 72.6 s, compared with 50.3 ± 

36.4 s for standard GF-120 in a field.(Pelz-telinski et al. 

2006). 

Among pH values of 4.5, 6.5 and 8.5 for protein bait 

and borax, the highest numbers of C. capitata  attracted  to 

McPhail traps was recorded at pH 8.5. (Paiva  and Parra  

2013). Amounts consumed may be affected by the baits pH. 

Hu et al. 1999 when tested sucrose bait at different PH 

values (3.0-10), found that  PH 6.4 stimulate feeding 

response of apple maggot fly. 

Bait protein pH, may strongly affect trap efficacy 

(Epsky et al. 1993). The chemical composition of the bait 

may change by dead flies and modify its attraction, while 

living flies might emit attractive or repulsive volatiles 

(Rousse et al., 2005). Heath et al. (1994) showed that the pH 

of a NuLure +1.0% borax solution could be considerably 

increased after 7 d of field use.  

The increase in the sex ratios of all treatments in 

navel orange in comparison with guava orchards may be 

attributed to that guava fruits are more attractive for females 

to deposit their eggs when compared with navel orange fruits 

or may be due to the fact that the evaluation in navel orange 

was carried out at the beginning of crop maturity where fruit 

are less suitable for egg deposit and females could be more 

attracted to food sources, while in guava fruit were full rapid 

, many fruit fallen were and most flies (male and or females) 

are newly emergence and therefore flies attracted to food 

sources than egg deposit.   

Application of these results for partial bait sprays 

with GF-120 would require further field experiments. In 

conclusion, overall results indicate the attraction of GF-120 

to C. capitata can be maximize with adding DAP or AC. 
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Fresh                                                                                       Old 

Fig. 5. The relationship between pH value (in fresh and old solutions) and FTDs among all of the tested 

treatments in guava and navel orange orchards. 
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 كباث الأمىويىم(  لجرب ذبابت فاكهت البحس المتىسط بإضافت بعض مس  GF-120تحسيه كفاءة الكىوسسف )
 مصطفى مهسان المتىلي

 مسكز البحىث الززاعيت –معهد بحىث وقايت الىباتاث 
 

%( على كفاءج 0.5ّ 0.5, 0.5,  5.0ذِذف ُزٍ الذساسح إلى ذقيين ذأثيش إضافح تعض هشكثاخ الأهًْيْم إلى هشكة الكًْسشف ترشكيزاخ )

ذساسح لالرجاسب  ّذطشقدلاخ الأهًْيْم ّثٌائي فْسفاخ الاهًْيْم ّكشتًْاخ الأهًْيْم. خ الوشكثاخ  الجزب لزتاتح فاكِح الثحش الورْسط. ّشولد 

 0502رجاسب حقليَ في هحافظح الذقِليح خلال شِش أكرْتش الأجشيد العلاقح تيي ذعذاد الزتاب الوٌجزب ّالأس الِيذسّجيٌي للوعاهلاخ هْضع الذساسح. 

أظِشخ الٌرائج ّجْد علاقَ هْجثَ تيي الرشكيزاخ الوسرخذهَ لوشكثاخ الأهًْيْم الوضافَ للكًْسشف على فعاليح . في حقْل الجْافح ّالثشذقال أتْسشٍ 

الوٌجزب جارتيرَ لزتاتح فاكِح الثحش الورْسط هقاسًح تالكًْسشف هٌفشداَ .أيضا ذلاحع ّجْد اسرجاتح هْجثح تيي قيوح الأس الِيذسّجيٌي ّالزتاب 

 % كشتًْاخ0-0ّ أهًْيْم الأ ثٌائي فْسفاخ% هي 0إضافح أى الإًاز أكثش اسرجاتح عي الزكْس. ّقذ خلصد الٌرائج إلى  )الزكْس ّالإًاز( ّكاًد

 .الوركاهلح للأفَ الوكافحح تشاهج فى إلى الكًْسشف يوكي أى يزيذ هي فعاليح الجزب لزتاتح فاكِح الثحش الورْسط هوا يشفع هي كفاءج الجزب هًْيْمالأ


