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ABSTRACT 

 
This study was conducted during the two consecutive 

seasons 2003 and 2004 by using three commercial cultivars 

of young mango trees, namely Ewaise, Zebda and Alfonse 

grown in pots in the open field. The study aimed at 

determining the effect of Ethrel (or ethephon) on floral 

induction of young mango trees, correlating some nutritional 

factors to ethylene in terms of their influence on floral 

induction, and finding out a safe mean of manipulating 

flowering of mango trees. The treatments included the use of 

Ethrel (48% of stock solution) at 0.5%, 1% and 1.5% (V/V) 

in addition to the control. Trees were sprayed to the run off 

during the period prior to the floral induction. Spray was 

done twice in the last week of November and at the middle of 

December in both seasons. The completely randomized 

block design was used where each treatment was replicated 

four times and each tree represented one replication. 

Applied Ethrel concentrations were effective in floral 

induction in young mango trees of the three used cultivars 

while in the control plants there was no floral induction. 

Ethrel at 1% resulted in significantly greater number of 

panicles as compared with Ethrel at 0.5% or 1.5%. The 

panicle length increased as the concentration of Ethrel 

increased. All used Ethrel concentrations were not effective 

in increasing leaf area when compared with the control in 
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both seasons. Ethrel spray at 0.5% and 1% caused a 

significant increase in fresh weight of the vegetative growth 

when compared with the control. Among used Ethrel 

concentrations, Ethrel at 1.5% was the most effective in 

increasing such weight. In case of the dry weight of the 

vegetative growth, the trend of results was similar to that 

obtained with the fresh weight where the highest dry weight 

was obtained with Ethrel at 1.5%. Ethrel spray at 1.5% 

caused a significant increase in the fresh weight of the root 

system in the three used cultivars as compared with Ethrel 

spray at 0.5%, 1% or the control. Similar trend of results 

was obtained with the dry weight of the root system since 

Ethrel at 1.5% gave the highest dry weight of the root 

system in the three cultivars. Ethrel spray at all used 

concentrations led to a significant increase in nitrogen 

content in the leaves as compared with the control while 

there was no significant difference among the three Ethrel 

concentrations in terms of their nitrogen content. There was 

a negative relationship between Ethrel concentration and 

phosphorus content in the leaves. Ethrel increased the ability 

of leaves to accumulate more potassium when compared 

with the control. As the used Ethrel concentration increased, 

there was a parallel increase in total carbohydrate in the 

leaves of the three cultivars. It was found that the ability of 

Ethrel to induce flowering in young mango trees did not 

correlate to the C/N ratio in the leaves. As for the cultivar 

effect, it was found that the three used cultivars did not 

significantly vary in the number of formed panicles. This 

trend was consistent in both seasons. The thickness of the 

panicle at the base in Ewaise was greater than that found in 

Zebda which in turn was greater than that of Alfonse. The 

panicle length in Alfonse was greater than that found in 

Ewaise and Zebda. The leaf area values of Ewaise and 

Zebda were larger than that found in Alfonse in both 

seasons. According to the analysis of the interaction between 

the treatments and cultivars, it could be recommended to 

spray Ethrel on Ewaise at 0.5% and to spray Ethrel at 1% 

on Zebda and Alphonse to induce flowering.  
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INTRODUCTION 

 

Mango is one of the most popular fruit in the world. Mangoes are 

now widely available as fresh fruit and in the form of frozen and processed 

products, not only in the tropics and subtropics but also year round in North 

America, Japan and Europe. The latest available statistics estimated the 

production of mangoes in Egypt to be 380,000 metric tons (FAO, 2005) 

planted in 35000 hictar (84296 feddans) in many regions of Egypt. The last 

few years have witnessed a massive and impressive increase in mango 

production due to its exportation into new growing regions. Since flowering 

and fruit set are the most critical events that occur after establishment of a tree 

crop, it is very important to control and manipulate the timing and intensity of 

flowering. In relatively young mango trees, the load of panicles determines 

the yield of fruits. Understanding and manipulating flowering has been the 

prime interest of scientists all over the world. The main problem is the lack of 

basic information on the flowering process. There have been tremendous 

efforts to elucidate the mechanism of flowering, but obtained information still 

controversial . Understanding the basic factors affecting flowering would 

benefit mango producers in terms of extending both the flowering and crop 

production season. Several new approaches to the study of mango flowering 

have been made in recent years (Chacko, 1991; Cull, 1991; Kulkani, 1991; 

Whiley et al., 1991 and Daverport, 1993). Several factors have been involved 

in floral induction of mangoes. These factors were classified into 

environmental, hormonal, or nutritional. Ethylene has been considered as one 

of the hormonal factors that influence mango flowering (Davenport and 

Núñez-Elisea, 1990). The involvement of ethylene in inducing flowering of 

mango trees was early observed during the twentieth of the last century when 

Wester (1920) and Gonzales (1923) found that the exposure of such trees to 

smoke from burning leaves stimulated the flowering of mango in Philippines. 

This conclusion was further supported by other scientists (Pantastico and 

Manuel, 1978). However, a certain period of the plant age was found to be 

important to respond to smudging which was called “ripeness. This finding 

was coupled with the first successful use of ethephon (Barba, 1974) and 

others (Bondad, 1972, 1976). Available information led to the hypothesis that 

endogenous ethylene plays an integral role in the floral inductive process 

(Chadha and Pal, 1986). Numerous studies provided further evidences about 

the role of ethylene on floral induction and promotion in various mango 

cultivars (Núñez-Elisea et al., 1979; Rath and Das, 1979; Chen, 1985 and Das 
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et al., 1989). Inconsistent with the above studies, several other investigations 

reached to non-responsive results after using ethephon spray on mango trees 

especially during warm non-inductive conditions (Pandey et al., 1973; Sen et 

al., 1973; Winston and Wright, 1986). Davenbort and Núñez-Elisea (1990, 

1991) reported elevated ethylene production in mango shoot in response to 

ethephon sprays without an accompanying floral response. Experiments were 

conducted during both floral-inductive and non-inductive periods. In contrast 

to Saidha et al., (1983), they observed no increase in ethylene production rates 

prior to or during panicle development. Aforementioned revealed the 

importance of studying the role of the ethylene-releasing compound on floral 

induction of three important Egyptian cultivars of mango. Thus, the objectives 

of this study were; To determine the effect of Ethrel (or ethephon) on 

floral induction of young mango trees. To correlate the nutritional factors 

to ethylene in terms of their influence on floral induction, and to find out 

a safe mean of manipulating flowering of mango trees. 

 

MATERIALS AND METHODS 

 
This study was conducted during the two successive seasons 2003 

and 2004 using young mango trees which were 3 years old, healthy, 

Juvenile, uniform and free of defects. Three commercial mango 

cultivars were used, namely Zebda, Alphonse and Ewaise. Plants were 

grown in pots (60 cm diameter) in a sandy soil and were maintained in 

open field near Damanhour, Behera governorate. Trees were 

reproduced through vegetative propagation and were under standard 

cultural practices in terms of plant protection, irrigation, pruning and 

fertilization. Trees were treated by Ethrel (2-chloroethyl phosphonic 

acid) by spraying twice. The first spray was done at the last week of 

November while the second was at the middle of December in both 

seasons of the study. These application times considered with the 

period before floral induction as determined by Zidan et al. (1975). 

Treatments included: Ethrel at 0.5, 1 or 1.5% (volume to volume) of 

the stock solution (48%) in addition to the control (sprayed with 

water). The surfactant Tween 20 was added at 0.05% v/v. Five mature 

leaves were randomly sampled from various parts of the lateral shoots 

at the initiation of the flowering (at the end of February) in each 

season for the determination of nitrogen, phosphorus, potassium and 
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total carbohydrates according to Association of Analytical Chemists 

(A.O.A.C., 1983). Quantitative assessment of such elements was 

carried out by using automated atomic absorption apparatus. Total 

nitrogen (based on crude protein) percentage was determined by using 

the macro-Kjeldahl method (Block apparatus digester). Crude protein 

percentage was determined also by using A.O.A.C. (1983). Leaf area 

was determined by using the equation of Ahmed and Morsy (1999). 

All physical or chemical assays were carried out in triplicates. 

Assessment of floral induction was done by tagging lateral shoots on 

each young tree where the number of panicles, panicle length (cm), 

panicle thickness at the base and number of flowering panicles was 

surveyed. By the end of sampling, in the second season the fresh 

weight and dry weight of the canopy (vegetative growth) and the root 

system were determined. The completely randomized block design 

was used where each treatment was replicated four times. Each tree 

represented one replication. Statistical analysis was accomplished by 

using Costat computer software to obtain the analysis of variance 

(ANOVA). Treatment mean comparison was done by using the least 

significant difference (LSD) at 0.05 level by using the same software. 

 

 

RESULTS AND DISCUSSION 

 
I. The Treatment Factor: 

1. Floral induction and some panicle characteristics: 

The data in Table 1 indicated to the effect of various 

treatments, regardless the cultivars on floral induction and some 

panicle characteristics. The data revealed that all used concentrations 

of Ethrel were significantly effective in induction of flowering as 

compared with the control, which resulted in no floral induction in the 

three mango cultivars Ewaise, Zebda and Alphonse. However, Ethrel 

at 1% resulted in significantly higher number of panicles as compared 

with Ethrel at 0.5% or 1.5%. These trends were consistent during both 

seasons of the study except 1.5% in the second season. Moreover, 

Ethrel at 0.5 and 1.5% were equally effective in floral induction 

except with Ethrel at 1.5% in the second season that caused the 

formation of floral panicles similar to that found with Ethrel at 1.0%. 
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With regard to the thickness of the rachis at the base, it was 

found that Ethrel at 1.5% was more effective in increasing such 

thickness as compared with Ethrel at either 0.5 or 1% in both seasons. 

Since there was no floral induction in the control plants, no 

measurements were taken or reported for the control in Table 1. The 

general trend in this character was an increase in the thickness of the 

rachis as the concentration of Ethrel was increased.  In a similar way, 

Ethrel was effective in increasing the length of panicles of various 

mango cultivars. The results showed that a general trend of increasing 

panicle length as the concentration of Ethrel was increased. Ethrel at 

1.5% resulted in significantly longer panicle as compared with Ethrel 

at 0.5%. However, the length of panicle as compared with Ethrel at 

0.1% did not consistently vary from such length obtained with either 

Ethrel at 0.5% or 1.5%. Again, no data were reported for the control in 

this character since no floral induction occurred (Table 1).  

The reported results of floral induction as results of Ethrel 

treatments to mango trees agreed with Chacko et al., (1972 a,b); Rath 

and Das (1979); Rabelo et al., (1999) who accelerated flowering and 

fruiting of mango with Ethrel treatments. Moreover, Das et al., (1989) 

concluded that Ethrel can be used to overcome the alternate bearing 

habit of mango cultivar Langra. Furthermore, Shaban (2004) found 

that Ethrel significantly increased flowering as compared with the 

control. Regarding panicle length and thickness, these results were in 

agreement with findings of Maiti and Sen (1989), Maiti et al., (1971), 

Galila and El-Masry (1991), Mukhopadhaya (1976); El-Beltagy et al., 

(1979) and Ebeed (1989) when they applied Ethrel to mango trees, 

there was an increase in the total number of panicles and the size of 

panicles. 

2. Leaf area canopy and root system characteristics: 

The effect of various Ethrel treatments on leaf area of various 

young mango trees, regardless of the cultivars, was shown in Table 2. 

The data indicated that Ethrel at all used concentrations did not result 

in a significant increase in leaf area as compared with the control in 

both seasons. In the meantime, no significant difference in leaf area 

was found among the three used Ethrel concentrations. This trend was 

consistent in both seasons, of the study. 

Fresh weight of the vegetative growth was significantly 

affected by various Ethrel concentrations regardless the used cultivar. 
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The data in Table 2 showed that there was a significant increase in the 

fresh weight of the vegetative growth caused by Ethrel at 0.5 and 1% 

as compared with the control. Meanwhile, there was no significant 

difference between the weight of the vegetative growth (canopy) when 

Ethrel at 0.5% and 1% were compared. 

Moreover, the use of Ethrel at 1.5% resulted in a significant 

increase in the weight of vegetative growth when compared with 

either the control or the two other Ethrel concentrations, 0.5 and 1% 

during 2004 season. 

In a simple manner, results of dry weight of the vegetative 

growth took a similar trend to that obtained with the fresh weight of 

the vegetative growth. Again, all used Ethrel concentrations had a 

significant effect on such weight when compared with the control. The 

superior effect on dry weight of the vegetative growth was again 

obtained with the highest used Ethrel concentration (1.5%). The 

influence of Ethrel spray on the dry weight of the vegetative growth 

was really drastic as was shown in Table 2. For example, Ethrel at 

1.5% resulted in twice as such dry weight of the vegetative growth as 

that obtained with the control. 

With regard to the fresh weight of the root system as 

influenced by the treatments, it was found that Ethrel at either 0.5 or 

1.0% did not result in a significant increase the character when 

compared with the control. 

However, there was a general trend of greater fresh weight of 

the root system as the Ethrel concentration increased. Moreover, 

Ethrel at 1.5% caused a significant increase in the fresh weight of the 

root system as compared with all the other treatments and the control. 

Typical trend of result was obtained with the dry weight of the root 

system resulting from  other Ethrel treatments. Again, the significant 

increase in such studied character was found with Ethrel at 1.5% 

regardless of the cultivar. 

Dry weight of the root system was increasing in proportional 

to the used Ethrel concentration. The lowest value of root dry weight 

was gained with the control trees (Table 2). These results did not 

agree with Das et al., (1988) who reported that the application of GA 

or urea or Ethrel or in combination leading to increase leaf area, leaf 

number and shoot length in both “off” and “on” years shoots buds. 
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This increase was attributed to the addition of GA or urea prior to the 

spray of Ethrel. 

3. Some Macro – nutrients, total carbohydrates and proteins: 

Percentage of nitrogen in the leaf was significantly 

influenced by Ethrel treatments regardless of the sprayed cultivar 

(Table 3). The data indicated that Ethrel at various concentrations 

resulted in a significant increase in nitrogen content when compared 

with the control. Meanwhile, there was no significant difference 

among all used Ethrel concentrations in terms of their influence on 

nitrogen accumulation in the leaf. 

Percentage of phosphorus in the leaf was also affected by 

Ethrel treatments (Table 3). The data indicated that Ethrel at 0.5% 

resulted in a significant increase in phosphorus content as compared 

with the control. However, Ethrel at 1% and 1.5% led to lower 

phosphorus content than the control and Ethrel at 0.5%. As the 

concentration of Ethrel increased, the accumulation of phosphorus 

decreased significantly. The lowest percentage of phosphorus was 

obtained with Ethrel at 1.5% 

Potassium content data in the leaves as influenced by various 

Ethrel treatments are shown in Table 3. The data revealed that 

potassium increased in the leaves as the sprayed Ethrel concentration 

increased. The highest potassium content was obtained with Ethrel at 

1.5%. All Ethrel concentrations led to a significant increase in 

potassium as compared with the control. The lowest percentage of 

potassium in the leaves was found in the control. Thus, Ethrel spray 

increased the ability of mango leaves to accumulate more potassium 

relative to the control. 

With regard to total carbohydrates in the leaves as influenced 

by various Ethrel concentrations regardless the cultivar (Table 3), the 

results indicated that Ethrel-treated leaves had significantly higher 

amount of carbohydrates than that found in the control leaves. 

Furthermore, the higher concentration of Ethrel gave the greater 

amount of carbohydrates in leaves. Thus, Ethrel at 1.5% led to loading 

more carbohydrates in the leaves than that occurred by Ethrel at 1.0 or 

0.5%. However, there was no significant difference between the total 

carbohydrates in the leaves of the control and Ethrel-treated plants at 

0.5%. 
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The effect of various Ethrel concentrations on the C/N Ratio 

in the leaves of young mango trees was calculated from the data of 

percentage of nitrogen and that of total carbohydrates. The data 

indicated that there was no significant difference among Ethrel-treated 

plants in terms of their C/N ratio. Even the control plants did not show 

any significant difference from all Ethrel treatments. Thus, it appeared 

that the variations in the ability to induce flowering in young mango 

trees did not correlate to the ratio of carbohydrates to nitrogen in such 

woody plants. 

Percentage of protein was also influenced by various Ethrel 

treatments, regardless the variations in the cultivars. The data in Table 

3 provided evidence that there was a significant increase protein 

content in the leaves as a result of Ethrel treatments. As the Ethrel 

concentration increased, the percentage of proteins also increased 

compared with the control during 2004 season. However, no 

significant difference was found in the percentage of proteins when 

comparing the effect at 1.0% and 1.5%. 

The above results agreed with Shaban (2004) who indicated 

to an increase in total carbohydrates, nitrogen, phosphorus and 

potassium as a result of Ethrel treatment to young mango trees.. Even 

amino acids had an increase with spraying Ethrel. 

However, Surayanarayana (1980 b) found a pronounced 

decrease in amino acids content at flower bud formation in mango.  

Avilan, (1971) reported that leaves of mango cultivar Kent showed 

highest minerals contents before flowering, and then it was fell during 

flowering and fruit formation. 

Obtained results were in line with Sanyal and Mitra, (1999), 

as they concluded that leaves and shoot phosphorus and potassium 

contents may play some role in induction of flowering in mango 

cultivars Himsagar, Langra and Baramasia as phosphorus and 

potassium decreased gradually from October to December, however 

leaves in the off year contained lower amount of phosphorus and 

potassium than those in the on year.  Shaban (2004) and Pandy et al., 

(1973), Suryanarayana (1980a) reported that C/N ratio increased with 

application of Ethrel during the period of flower bud differentiation. 
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II. The Cultivar Factor: 

1. Floral induction and some panicle characteristics: 

In terms of the effect of the variations in cultivar on floral 

induction, the data in Table 4 proved that the three used cultivars, 

namely Ewaise, Zebda and Alphonse did not vary in the number of 

panicles per plant. This trend was consistent during both seasons of 

study. Thus, variations in cultivars, in this study, did not contribute to 

the obtained number of panicles per plant. 

However, variations in cultivars led to a significant variation 

in the thickness of rachis at the base of the panicle. As shown in Table 

4, panicles of Ewaise were thicker at their base than Zebda panicles. 

However, thickness of the rachis at the base in Zebda panicle was still 

significantly greater than that of Alphonse. Thus, Alphonse panicle 

had the smallest thickness at the base in the studied cultivars. 

The length of panicles was also affected by the variations in 

cultivars. It was found that Alphonse panicle was significantly longer 

than that of Ewaise and Zebda in both seasons. This might explain the 

reason for the smallest thickness of rachis at the base in Alphonse 

panicle. Moreover, the length of panicle in Ewaise and Zebda did not 

significantly vary in both seasons (Table 5). 

2. Leaf Area and Some Characteristics of the Canopy and Root 

System: 
The data in Table 5 demonstrated the effect of variations in 

cultivars on some vegetative and root characteristics. The data 

indicated that leaf area could be influenced by the cultivar factor. Leaf 

area of Ewaise and Zebda did not vary in both seasons. However, both 

Ewaise and Zebda leaves had significantly larger leaf area than that of 

Alphonse. These results were consistent in both seasons. 

     With regard to the fresh weight of the vegetative growth, it was 

found that Zebda and Alphonse had similar vegetative growth. 

However, Ewaise cultivar had significantly smaller weight of the 

vegetative growth than that found in Zebda and Alphonse. Even the 

dry weight of the vegetative growth of Ewaise cultivar tended to be 

smaller than that of Zebda and Alphonse but the difference was not 

significant (Table 5(. 

Fresh weight of the root system took a different trend from 

that found with the fresh weight of the vegetative growth. The results 

showed that there was no significant difference among the three used 
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cultivars in their fresh weight of the root system. In a similar manner, 

the data revealed that the dry weight of the root system did not 

significantly vary among the three cultivars. However, it was 

noticeable that either the fresh or dry weight of Zebda cultivar was 

relatively higher than that found with Ewaise and Alphonse cultivars. 

The effect of variations in cultivars found in this study in 

terms of its effect on the leaf area or some characteristics of the 

canopy and root system agreed with the studies of Sharma (1999) on 

Dashehari and Langra mango Cultivars; and Ahmed (2002) on 20 

cultivars included Ewaise, Zebda and Alphonse cultivars. They all 

observed great variations in the leaf area of studied cultivars 

3. Some Macro-nutrients, Total Carbohydrates, and Proteins: 
Nitrogen, phosphorus and potassium content in the leaves of 

the three used cultivars seemed to be affected by cultivar differences 

(Table 6). It was found that Alphonse leaves had significantly higher 

nitrogen content than Zebda and Ewaise. 

Moreover, Ewaise leaves had significantly lower nitrogen 

content as compared with that found in Zebda leaves. Similar trend of 

results was found with phosphorus content in the leaf where Alphonse 

leaves again had significantly more phosphorus than Ewaise and 

Zebda leaves. 

The smallest amount of phosphorus was obtained in Zebda 

leaves when compared with Ewaise and Alphonse leaves (Table 6(.  

The data in Table 6 indicated to the variations in potassium 

content in the leaf as influenced by various Ethrel concentrations. The 

data showed that Zebda and Alphonse leaves were able to accumulate 

significantly lower amount of potassium as compared with Ewaise. 

However, there was no significant difference between potassium 

content in the leaves of Zebda and Alphonse. 

Percentage of total carbohydrates, however, was not 

influenced by the variations in cultivars since all the three cultivars 

did not significantly vary in their percentage of carbohydrates. 

From the calculations, the data revealed that the C / N ratio 

significantly varied among the studied cultivars. Even though there 

was no significant difference between Zebda and Alphonse in such 

ratio. The C/N ratio in the leaves of Ewaise was significantly greater 

than that found in Zebda or Alphonse leaves. Since the percentage of 

total carbohydrates did not significantly vary among the three studied 
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cultivars, the main effect of the C / N ratio was attributed to the 

variations in nitrogen content among these three cultivars (Table 6).  

Since the percentage of nitrogen in the three cultivars did not 

correlate to the leaf area or the dry weight of the vegetative growth 

and three cultivars did not significantly vary in the dry weight of the 

root system, it could be suggested that the variations among cultivars 

were genetically controlled. Furthermore, variations in C/N ratio 

between Ewaise as compared with Zebda and Alphonse did not 

suggest a critical role for such ratio since the three cultivars did not 

significantly vary in the number of panicles (Table 4(.  

III. The Interaction Between treatments and Cultivars: 

Floral induction and some panicle characteristics as 

influenced by the interaction between treatments and cultivars were 

shown in Table 7. The data indicated that Ethrel treatment at 1% on 

Alphonse resulted in significantly higher panicle induction as 

compared with other treatments on other cultivars. The second 

positive interaction was obtained when Ethrel at 1.0% was applied to 

Zebda young mango trees. None of the control plants of any used 

cultivars was able to induce panicles. The effect of Ethrel at 1% on 

panicle induction in Ewaise trees was similar to the effect of Ethrel at 

1.5% on panicle induction whether in Ewaise, Zebda or Alphonse. 

Moreover, Ethrel influence on panicle induction in Ewaise even at 

0.5% did not significantly vary from the effect of the same compound 

but at 1.5% on Ewaise, Zebda or Alphonse. Thus, with regard to 

panicle induction, the best economic combination for Ewaise was 

Ethrel at 1.5 %, or Ethrel at 1.0% for Zebda and Alphonse (Table 7(.  

The effect of treatments and cultivars interaction on panicle 

length was also shown in Table 7. The data indicated that Ethrel at 

0.5% resulted in significantly higher panicle length in Alphonse 

cultivar than that found with Ethrel at 0.5% in Ewaise and Zebda 

cultivars. The effectiveness of Ethrel at 0.5% on increasing panicle 

length was similar to that obtained with Ethrel at 1.0 and 1.5% in 

Alphonse. Moreover, it did not vary from that obtained with Ewaise 

and Zebda but at higher concentrations. Thus, with regard to panicle 

length, increasing Ethrel concentration to 1.5% did not result in added 

advantage in Ewaise, Zebda or Alphonse since the difference between 

1% and 1.5% in panicle length was not significant. The data also 

indicated that the best efficacy was gained with Ethrel at 0.5% on 
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Alphonse while the lowest was gained with Ethrel at 0.5% on Ewaise 

and Zebda (Table 7(. 

Panicle thickness was also affected by the interaction 

between treatment and cultivar. It was shown that Ethrel at 0.5% 

resulted in similar panicle thickness to that found with Ethrel at 1% 

and 1.5% in Ewaise cultivar and did not significantly vary from 

panicle thickness in Zebda at 1% and 1.5%. Furthermore, panicle 

thickness at the base of the rachis with Ethrel at 0.5% was 

significantly higher than that found in Alphonse at all used Ethrel 

concentrations. In addition, Ethrel concentration increased when 

spraying Alphonse did not make any significant difference in terms of 

panicle thickness at the base of the rachis (Table 8). 

The data in Table 9 indicate the interaction between 

treatments and cultivars and its effect on some characteristics of the 

shoot and root system of young mango trees. Fresh weight of the 

vegetative growth in the control of all cultivars did not significantly 

vary. Moreover, Ethrel at 1.5% applied to Ewaise resulted in a 

significant fresh weight of the vegetative growth when compared with 

the control. Similarly, such increase in weight in all Ethrel 

concentrations with Zebda and Alphonse was higher than that found in 

the control and Ewaise. Thus, the use of the lowest Ethrel 

concentration was as effective as the highest concentration in terms of 

its effects on such character. 

With regard the fresh weight of the root system as influenced 

by the interaction between treatments and cultivars (Table 9), the data 

revealed that Ethrel at 0.5% caused the formation of a root system in 

Zebda that did not significantly vary from the fresh weight of the root 

system obtained with Ethrel at 1.5% in Ewaise and Alphonse. It was 

also clear that all Ethrel concentrations had the same effectiveness on 

the fresh weight of the root system only in the case of Zebda cultivar, 

however, in Ewaise as the concentration of Ethrel decreased, there 

was a significant reduction in the fresh weight of the root system 

while the control had the lowest weight. Similar situation was found in 

Alphonse where even Ethrel at 0.5% was significantly more effective 

than the control in such character. It was also found Ethrel treatment 

to young mango trees at all used concentrations were effective in 

increasing the fresh weight of the root system in all cultivars when 

compared with the control of each control. 
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The effect of the interaction between the treatments and 

cultivars on the dry weight of the vegetative growth was shown in 

Table 9. It was clear that Ethrel at 1.5% with Ewaise cultivar resulted 

in significantly greater weight than the control. However, reduced 

Ethrel concentrations of other cultivars such as Zebda and Alphonse 

were effective in increasing such characters. There was also a general 

trend of reduced dry weight of the vegetative growth in the control of 

the three cultivars. Moreover, no control was superior over the others 

in such character. 

The dry weight of the root system was also influenced by the 

interaction between treatments and cultivars (Table 9). The data 

revealed that Zebda responded the most to Ethrel application in terms 

of the increase in such character. Even Ethrel at 0.5% in Zebda was as 

effective as Ethrel at 1.5% in Ewaise and Alphonse on increasing the 

dry weight of the root system. Moreover, such character values were 

similar when comparing Ethrel effect at 0.5% in the three cultivars. 

The dry weight of the root system in the control of Zebda was also 

greater than that of Ewaise and Alphonse. In general the responses of 

the root and shoot systems to Ethrel spray were not similar for various 

used cultivars. 

Leaf area as influenced by the interaction between treatments 

and cultivar in both seasons was shown in Table 10. It was obvious 

that no combination between treatment and cultivar was superior in 

leaf area. Increasing Ethrel concentration to 1.5% did not make a 

difference when compared with the control of all cultivars in terms of 

the obtained leaf area. In all used cultivars, no one had the advantage 

of larger leaf area as a result of treatments by various Ethrel 

concentrations (Table 10). These above trends were consistent in both 

seasons of the study. 

The effect of interaction between treatments and cultivars on 

some micro-nutrients, total carbohydrates and proteins was shown in 

Table 11. Ethrel at all used concentrations had a similar effect on 

nitrogen accumulation in the leaves when Ewaise and Zebda were 

compared. However, higher content of nitrogen was found in 

Alphonse leaves sprayed with Ethrel at 1.0 or 1.5% as compared with 

the two other cultivars at all concentrations. The concentration of 

Ethrel did not correlate to the content of nitrogen. The nitrogen 

content in Ewaise and Alphonse leaves was similar to that found in 
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Ethrel sprayed Ewaise trees with either 1.0% or 1.5%. No specific 

pattern could be concluded for the nitrogen content in the leaves of the 

three cultivars whether they were sampled from the control or Ethrel-

treated plants. 

Regarding the phosphorus content in leaves of the three 

cultivars as influenced by the interaction between treatments and 

cultivars, it was found that Ewaise and Alphonse had higher content of 

phosphorus when Ethrel at 0.5% was compared with other Ethrel 

concentrations in the three cultivars. Thus, Ethrel at relatively lower 

concentration (0.5%) was more effective than Ethrel-treated leaves at 

1.0 or 1.5% when comparing Ewaise results with Zebda and 

Alphonse. Moreover, Zebda leaves, in general, had relatively lower 

phosphorus content as compared with Ewaise and Alphonse leaves. 

The effect of the interaction between treatments and cultivars 

on potassium content in the leaves of the three cultivars of mango was 

shown in Table 11. The data indicated that the three mango cultivars 

in the control plants varied in their ability to accumulate potassium 

where Ewaise and Alphonse had significantly higher potassium 

content that found in Zebda. However, the application of Ethrel at 

various used concentrations led to a significant increase in potassium 

content in the leaves of Zebda. Moreover, increasing the concentration 

of Ethrel did not make a significant difference in the amount of 

potassium in Zebda leaves. On the contrary, higher content of 

potassium was obtained  in Ewaise leaves as the concentration of 

Ethrel reached to 1.5%. In Alphonse, only 1% of Ethrel needed to 

achieve the highest content of potassium. Thus, Alphonse leaves were 

more responsive to Ethrel treatment in terms of their ability to 

accumulate potassium as compared with Ewaise and Zebda. In 

general, Zebda and Alphonse leaf content of potassium responded in a 

considerable way to Ethrel treatment and achieved their greatest 

potential in that aspect at 1% concentration . 

The interaction between treatments and cultivars also affected 

the total carbohydrates in mango leaves. The data in (Table 11) 

provided evidence that increasing Ethrel concentration to 1% or 1.5% 

caused a significant increase in total carbohydrates of the leaves in the 

three used cultivars as compared with the control. Moreover, as the 

concentration of sprayed Ethrel increased, more carbohydrates 

accumulated in the leaf tissues in the three used cultivars. 
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All used concentrations of Ethrel caused a significant 

increase in total carbohydrates as compared with the control in Zebda 

leaves. Moreover, Ethrel at 1% on Zebda resulted in a similar 

percentage of total carbohydrates as compared with that found with in 

Ewaise or Alphonse leaves at the same concentration. Thus, Ethrel 

spray at 1% or 1.5% made a significant contribution to increasing total 

carbohydrates in the young mango trees when compared with the 

control. 

With regard to the percentage of proteins in the leaves as 

influenced by the interaction between treatment and cultivars (Table 

11). It was evident that Ethrel at the three used concentrations did not 

significantly affect the percentage of proteins as compared with the 

control in Zebda. However, Ethrel spray at 1% on Alphonse resulted 

in the highest percentage of proteins in the leaves. Moreover, Ethrel at 

1% or 1.5% resulted in significantly higher protein content than that 

obtained in the controls of the three cultivars. The increase in protein 

percentage was not in proportion to the increase in Ethrel 

concentrations in the three cultivars. However, the trend of increasing 

protein content as the concentration of Ethrel increased was clear in 

Ewaise. 
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 الملخص العربى
 

 

تاثير االيثريل على حدوث التكشف الزهرى فى ثالث اصناف تجارية من 
 اشجار المانجو صغيرة السن

 
 1, , أحمد سعيد الصباغ2, أيمان محمد شكرى1كريم محمد فرج

 , دمنهور. 33627قسم البساتين )فاكهة(, كلية الزراسة بدمنهور, جامشة االسكندرية ص ب  2
 ين , وزارة التضامن االجتماسى , دمنهور.مديرية التمو  3

 
باستتتت دام ارتتتجار متتتانجو  3115,  3114اجريتتتذ  تتترة الدراستتتة  تتت   ستتتامى 

صغيرة السن لث ث اصناف تجارية و  ى زبدة و الفونس و سويس , و الناميتة فتى اصتص 
كبيتترة ت تتذ  تتروف ال فتت  المفتتتو , و تل صتتذ ا تتداف الب تتث فتتى دراستتة تتتاثير االيثريتت  

فتتون ( سلتتى التكرتتف الز تتر  فتتى تلتت  االرتتجار , و كتترل  دراستتة الش قتتة بتتين انتتتا  )االثي
االيثيلين و الشوام  الغرائية من نا ية تاثير ا سلى التكرف الز ر  باالضافة لتوفير طريفة 
امنة للمزراسين للت كم فى از ار تل  االرجار صغيرة السن, و قد ارتملذ المشام ذ سلتى 

 1.6%  جم /  جم(  تى 59يزاذ من مركب االيثري  )تركيزة االصلى است دام ث ثة ترك
% باالضافة للكنترو  و تم رش االرجار مرتين فى الفترة السابفة ل دوث التميز 2.6,  2, 

الز تتر  )فتتى االستتبور اال يتتر متتن نتتوفمبر و الررتتة الثانيتتة فتتى منتصتتف ديستتمبر فتتى كتت  
ست دمة فشالة فى ا داث التكرف الز ر  فى موسم( , و قد كانذ ك  تركيزاذ االثيري  الم

تلتتت  االرتتتجار, بينمتتتا لتتتم يكتتتن  نتتتا  ا  تكرتتتف فتتتى ارتتتجار الكنتتتترو  ل صتتتناف الث ثتتتة 
% ستتدد يكيتتر متتن الشناقيتتد الز ريتتة 2المستتت دمة, و قتتد نتتتس ستتن استتت دام االثيريتت  بتركيتتز 

ستم  ال امت   % من نفس المركب , و كانذ  نا  زيتادة فتى2.6,  1.6بالمفارنة بتركيز  
الز ر  كلما زاد تركيز االثيري  , كما زاد طو  الشنفود الز ر  بزيادة التركيتز المستت دم 
من االيثري  لكنة لم يؤثر مشنويا سلى مسا ة الورقة فى ك  الموسمين, و قتد نتتس ستن رش 
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% زيادة مشنوية فى الوزن الطاز  للمجمور ال ضتر  للنبتاذ 2او  1.6االثيري  بتركيز  
% فكتان تتاثيرة مشنويتا سلتى التوزن الطتاز  2.6المفارنة بالكنترو , امتا االيثريت  بتركيتز ب

% , 2,  1.6للمجمتتور ال ضتتر  بالمفارنتتة بتتالكنترو  و كتترل  بتتا  متتن تركيتتز  االيثريتت  
كما كان اتجاة النتتائس فتى  التة التوزن الجتاف للمجمتور ال ضتر  ل رتجار مرتابها لمتا تتم 

% التى  تدوث 2.6ليه من نتتائس التوزن الطتاز  لهتا, كمتا اد  االيثريت  بتركيتز الت ص  س
زيادة مشنوية فى الوزن الطاز  و الجتاف للمجمتور الجترر  ل صتناف الث ثتة و بالمفارنتة 

 %.2,  1.6بالكنترو  و بتركيز  
كما اد  رش االيثري  بتركيزاته الم تلفتة التى  تدوث زيتادة مشنويتة فتى تركيتز 

جين فتتى االوراب بالمفارنتتة بتتالكنترو  , بينمتتا لتتم يكتتن  نتتا  فتترب مشنتتو  بتتين  تترة النيتتترو
التركيزاذ من نا ية تاثير ا سلى م تو  النيتروجين, بينما كانذ الش قة سكسية بين تركيز 
االيثري  و م تو  الفوسفور فى االوراب , اما بالنسبة لشنصر البوتاستيوم فلفتد زادذ نستبته 

االيثريتت  و بالتتتالى ففتتد ادذ المشاملتته بااليثريتت  التتى زيتتادة قتتدرة اوراب متتز زيتتادة تركيتتز 
المتتتانجو سلتتتى تتتتراكم سنصتتتر البوتاستتتيوم و رلتتت  بالمفارنتتتة بتتتالكنترو , كمتتتا زادذ كميتتتة 
الكربو يدراذ فى االوراب فى االصناف الث ثة بزيادة تركيز االثيريت  , كمتا اتضتن انته لتم 

   سلى ا داث التكرف الز ر  فى تل  االرجارتكن  نا  س قة بين قدرة االيثري
وبين نسبة الكربو يدراذ الى النتروجين , و بالنسبة لتاثير الصتنف فلتم ت تلتف  

االصناف الث ثة مشنويا فى سدد الشناقيد الز رية لك  نباذ  ت   موستمى الدراستة, و كتان 
ة, و التتر  ستم  ال امت  الز تر  فتتى الصتنف ستويس اكبتتر متن رلت  ال تتاص بالصتنف زبتد

بدوره كان اكبر من سم  ال ام  الز ر  سند الفاسدة فى الصنف الفونس, اما اطو  سنفود 
ز ر  فكان للصنف الفونس بالمفارنة بك  من ستويس و زبتدة, بينمتا اوضت ذ الدراستة ان 
المستتا ة الورقيتتة لكتت  متتن الصتتنفين ستتويس و زبتتدة كانتتذ اكبتتر مشنويتتا بالمفارنتتة بالصتتنف 

الموسمين  وبناءا سلى التفاس  بين تاثير المشتام ذ و الصتنف , فانته يمكتن  الفونس فى ك 
% للصنف 1.6التوصية باست دام اإليثري  ررا سلى ارجار المانجو الصغيرة السن بتركيز 

    % سلى ارجار الصنفين زبدة و الفونس ال داث التكرف الز ر .     2سويس, او بتركيز 
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