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ABSTRACT 
 

The present study was conducted during two successive experimental seasons (2014 and 2015) on Fuerte avocado 

(Persea americana Mill.) at avocado orchard belonging to Horticulture Research Station at El-Kanater El-Khayira, Kalyubeia 

Governorate, Egypt. The trees were about 18-years old when this study started, planted at square system (7 meters apart), the soil 

orchard was clay loamy. The trees received the regular cultural treatments according the recommendation of Ministry of 

Agriculture and irrigated through farrow (surface) irrigation system. The objective of this study was to evaluate  the effect of 

(milagrow), nutrient compounds (potassium 10 %, phosphorus 20 %, boron 3 % and brassinolide 0.2 %), on fruit set and fruit 

retention (%), number of fruit/tree and yield as well as fruit quality of avocado tree cv. Fuerte. This study evaluated applications 

of milagrow 0 (control), 2.5, 5.0 and 7.5 g/L at different growth stages; a) swollen bud stage, b) Full bloom c) beginning of fruit 

set during 2014-2015. Results cleared that foliar applications of milagrow to avocado tree cv. Fuerte increased all fruit 

parameters. Regard to fruit set and fruit retention % trees which treated with 7.5 g/100 L produced the highest value of each. 

Regarding the yield, highest yield was obtained from treated with 5 g/100 L in comparison with other treatments followed by 

“7.5 g/100 L" and “2.5 g/100 L" while it was the lowest with "control". As well as trees which treated with 7.5g/100 L and 5 

g/100 L produced the highest number of fruits /tree while the lowest number of fruits/tree was recorded for untreated trees. 

Concerning physical properties, data proved the highest value of  fruits in their weight, dimensions and flesh/fruit weight % with 

treatment 5 g/L meanwhile the lowest fruits were on the opposite at treatment 2.5g/L and untreated trees. Regarding fat content, 

the differences between treatments did not reach the level of significance. Results indicated that if milagrow is used at swollen 

bud stage as foliar application, increased both fruit yield and improved fruit quality. Additionally, milagrow resulted in yield 

increment.  
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INTRODUCTION 
 

Avocado (Persea americana Mill.) is considered 

one of the most important tropical and subtropical fruit 

trees and botanically belongs to the family Lauraceae 

and is one of the few commercially significant members 

of the genus Persea.   

It is well known that yield and quality of "Fuerte" 

avocado fruits depended on many factors. One of the 

most vital factor which affects and plays an important 

role in this concern is spraying with some growth 

regulators.  

Many and several investigators indicated that 

spraying some fruit trees with some growth regulators at 

the different concentrations enhanced cell division, 

increased cell size and consequently increased fruit 

weight and tree yield either as per kgs or number of 

fruits per tree as well as improved the most fruit 

properties. Brassinosteroids (BR) are a group of plant 

hormones that have various effects on plant growth and 

development. Physiological functions don't appear to 

play documented role in promotion of some significant 

processes of certain plants. Natural brassinolids are 

natural plant growth promoter for all crops, which 

promotes growth, production, improves fruit quality, 

increases percentage of fruit setting, spraying before 

flowering can promote formation of flower buds during 

flowering stage can reduce flower and fruit dropping 

(Seadh et al., 2012). Effects of exogenous 

brassinosteroid applications have been studied in many 

fruit and vegetable crops, such as grape (Işçi and 

Gökbayrak 2015), pepper (Serna et al. 2012), papaya 

(Manju and Kumar 2015) and passion fruit (Gomes et 

al. 2006) with varying results. Also, the foliar 

application of macro and micro-nutrients have been 

very important role to improve fruit set, productivity 

and quality of fruit. It has also a beneficial role in 

recovery of nutritional and physiological disorders of 

many fruit trees. Various experiments have been 

conducted on foliar spray of micro-nutrients in different 

fruit crops and shown a significant response to improve 

yield and quality of fruits (Kumar and Verma 2004 & 

Lalithy et al.,2014).  

For these considerations, the present 

investigation was carried out to study and evaluate the 

response of some fruiting parameters i.e., (fruit set %, 

fruit retention %, and either kgs or number of fruits/tree) 

and some fruit properties of “Fuerte” avocado trees 

under spraying with different rates (concentrations) of 

milagrow (BR) compound. 
 

MATERIALS AND METHODS 
 

The present study was conducted during two 

successive experimental seasons (2014 and 2015) on 

avocado cv. Fuerte (Persea americana Mill.) at avocado 

orchard belonging to El-Kanater El-Khayira, Horticulture 

Research Station at Kalyubeia Governorate, Egypt. 

The trees were about 18-years old when this 

study started, planted according square system, growing 

in clay loamy soil at 7 meters apart and flood irrigation 

was used. The trees received the regular cultural 

practices recommended by the Ministry of Agriculture 

and irrigated through farrow (surface) irrigation system.  

Twelve trees uniform in their vigor, size, shape 

and all mostly disease free, were selected for the 

investigation. The trees selected for the experiment were 

kept under the normal cultural practices. Treatments 

were arranged in a randomized complete block design 

with three replicates were used for each treatment where 

each replicate was represented by a single tree. Foliar 

millagrow (brassinosteroid (BR)) treatments used at 

swollen bud stage, full bloom and beginning of fruit set 

as follow: 
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Millagrow* (BR) 2.5, 5.0 (as a recommended ), 7.5 

g /100 liter . 

Control (Trees were sprayed with Nile water). 

Treatments were sprayed three times, the first at 

swollen bud stage, second after first spray at 15 days 

interval (b) and third one after second spray at 15 days 

interval (C). These treatments were applied at three time 

stages: a) swollen bud stage, b) (full bloom), c) 

beginning of fruit set. 

Measurements:  

- Fruit set % and Fruit retention % 

Fruit set %: Number of set fruits per branch was 

recorded one month after full bloom; 5 attached 

branches of each tree were used for this purpose. The 

percentage of fruit set was calculated using the 

following equation:  
                           Average number of set fruits / branch 

Fruit set (%) = 100 × ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ 
                            Average number of flowers/branch 
 

Fruit retention %: Number of retained fruits / branch 

was recorded at harvesting time. The percentage of fruit 

retention was calculated using the following equation: 
 

                                   Average number of retained fruits / branch 

Fruit retention (%) = ـــ ــ ـــ ــ ــ ــ ـــ ــ ــ ــ ــ ـــ ــ ــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ــ ــ ـــ ــ ــ ــ ــ ـــ ــ ــ ــ ـــ ــ ــ ــ ــــ  × 100 
                                    Average number of set - fruits/branch  
 

Yield number of fruit and yield weight (kg)/tree: 

At harvest time, total number of fruit per tree was 

collected and yield was determined as Kg/tree (total 

number of fruits/tree × average fruit weight (g). 

Fruit physical and chemical properties:  

Fifteen fruits from each treatment (three 

replicates) were collected at maturity stage to estimate 

some physical properties such as fruit weight (gm), fruit 

length (cm), diameter (cm) and flesh weight percentage. 

When fruits were reached ripe stage, fruits were cut into 

quarters and peeled, the seed coat removed and the flesh 

pooled and homogenized by a pestle. The fatty acid 

methyl esters were prepared using solution of 

methylalcohol, benzene, 2,2-dimethoxy propane, 

sulphuric acid (37:20:5:2 v/v/v/v) and n. heptane was 

used for separation of methyl esters as described 

previously (Garces and Marcha, 1993). Free fatty acids 

were identified by comparison of retention time of the 

gas chromatographic peaks with these of commercial 

free fatty acid methyl ester standards. They were 

automatically computed as a percentage by the data 

processor (Chrom-card) from the ratio of individual 

peak area to the total peaks area of fatty acids.  

Statistical analysis:  

Statistical analysis of the data was thoroughly out 

and the individual comparisons were compared by using 

the New least significant Differences (New L.S.D) 

according to (Waller and Duncan, 1969) Interaction 

studies were carried out and calculated as referred by 

(Snedecor and Cochron, 1972). 
 

RESULTS AND DISCUSSION 
 

I- Fruit set and Fruit retention (%). 

Data in Table (1) showed obviously that all 

sprayed treatments with milagrow (BR) resulted in a 

significant increase in fruit set % as compared to the 

control treatment which sprayed with tap water. 

Moreover trees sprayed with either 7.5 or 5.0 g/100 l of 

milagrow treatments were statistically the superior as 

exhibited significantly, the highest values of fruit set 

i.e., (83.2 % and 85.2 %) and (82.0 % and 83.0 %) 

during both seasons of study, respectively. Meanwhile, 

the opposite trend was observed with control treatment 

which was statistically the inferior as exhibited the least 

value of fruit set percentage i.e., (50 % and 52 %) in the 

two seasons of study, respectively. Furthermore, trees 

sprayed with 2.5 g/100 l level of milagrow treatment 

seemed be in between value the abovementioned two 

extents in this respect (65.2 % and 68.2 %) during both 

2014 and 2015 seasons of study, respectively. 

Concerning the fruit retention percentage, data in 

the same Table displayed clearly that, the response of 

fruit retention % was typically followed the same trend 

previously detected with the abovementioned parameter 

i.e., (fruit set %). However, all sprayed treatments of 

milagrow under study increased significantly the fruit 

retention % as compared to the control in the two 

experimental seasons. Data revealed that, the least 

significant percentage of fruit retention was always in 

concomitant to the control treatment (63.66 % and 64.6 

%) in the two seasons of study, respectively. Moreover, 

either trees sprayed with (7.5 g/100 l) at (5.0 g/100 l) of 

milagrow treatments were the most effective treatments 

regarding the increasing of fruit retention %, since they 

resulted in statistically the highest values in this concern 

(87.0 and 88.2 %) and (85.6 and 86.2 %) during both 

2014 and 2015 seasons of study, respectively. 

Meanwhile, treatment of (2.5 g/100 l) came in between 

the aforesaid two extents. On the other hand, all 

treatments of milagrow did not significantly varied as 

compared each other in their fruit retention %. Such 

trends was true during the first and second seasons of 

study.  

II- Tree productivity: 

Number of fruits/tree.  

Data in Table (2) show significant differences in 

number of fruits / tree among all treatments, the average 

of the two years show that 5 g/L treatment and 7.5 g/l 

treatment produced the highest number of fruits (144.65 

and 140.15)/tree, respectively with high significant 

difference between them, followed by 2.5 g/L treatment 

(111 fruits /tree) in comparison with "untreated trees 

( control) which produced the lowest number (94.5 

fruits/ tree). 

With regard to the tree yield as kg, data 

represented in Table (2) showed obviously that, yield as 

kg/tree was responded significantly to all used milagrow 

(BR) treatments under study. However, the greatest 

statistically value of yield as kg/tree was resulted from 

avocado trees being sprayed with milagrow (BR) at rate 

5.0 g/100 L followed by the (BR) treated at 7.5 g/100 L 

as compared to the control i.e., (30.65 and 32.23 

kg/tree) and (27.87 and 29.44 kg/tree) during the first 

and second seasons of study, respectively. Moreover, an 

opposite trend was observed with water sprayed trees 

(control) which induced significantly the least value of 
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tree yield (kg/tree) i.e. (14.70 and 14.93 kg/tree) in both 

2014 and 2015 seasons of study, respectively. On the 

other hand, trees sprayed with milagrow (BR) at rate of 

2.5 g/100 L gave intermediate values of yield as kg/tree 

(16.50 and 20.72 kg/tree) during the 1st and 2nd seasons 

of study, respectively.  

The obtained results are generally in line with 

those found by Mussig (2005) who found that BRs are 

known to facilitate pollen tube growth and decreased 

flowers drop in pomegranate. In this respect, El-

Sharkawy and Osman (1992) indicated that increase in 

fruit set and reduced flowers drop may be due to the 

effect of cytokinins and auxins through preservation of 

loss of protein material in middle lamella according to 

Kachave and Bhosale (2007) on grape and Abubakar et 

al. (2013) on pomegranate. Furthermore, the foliar 

application of macro and micro nutrients have very 

important role in improving fruit set, productivity and 

quality of fruits. It has also a beneficial role in recovery 

of nutritional and physiological disorder on foliar spray 

of micro-nutrients in different fruit crops and shown 

significant response to improve yield and quality of 

fruits (Kumar and Verma 2004 and Lalithy et al., 2014). 

These results are in parallel with those of Gabr et al., 

(2011) revealed that BRs and Dormex treatments 

significantly increased the yield of "Canino" apricot 

trees 

 

Table 1. Effect of different doses of Milagrow on fruit set and fruit retention % of avocado trees cv. "Fuerte " 

during 2014 and 2015 seasons. 

Characters 

Treatment 

Fruit set % Fruit retention % 

1
st
 2

nd
 Average 1

st
 2

nd
 Average 

Control 50.00 52.00 51.00 63.66 64.60 64.13 

2.5 g/100 L 65.20 68.20 66.70 76.67 80.60 78.63 

5.0 g/100 L 82.03 830 82.52 85.67 86.20 85.93 

7.5 g/100 L 83.20 85.20 84.20 87.00 88.20 87.6 

L.S.D. at 5 % 3.26 3.46 ------- 12.57 13.54 ------ 

 

Table 2. Effect of different doses of Milagrow on number of fruits/tree and yield (kg)/ tree of avocado trees cv. 

"Fuerte " during 2014 and 2015 seasons.  

Characters 

Treatment 

No. of fruit/tree Yield/tree (kg) 

1
st
 2

nd
 Average 1

st
 2

nd
 Average 

Control 94.00 95.30 94.50 14.70 14.93 14.82 

2.5 g/100 L 110.00 112.00 111.00 16.50 20.72 18.61 

5.0 g/100 L 143.00 146.30 144.65 30.65 32.23 31.44 

7.5 g/100 L 136.00 144.30 140.15 27.87 29.44 28.66 

L.S.D. at 5 % 3.56 4.48 -------- 3.92 4.05 ----- 

 

Fruit physical properties.  

Data in Tables (3 & 4) showed that there are 

significant differences in fruit weight, fruit dimension 

and flesh weight (%) between the tested treatments, the 

average values of the two seasons show that fruits 

which treated with 5.0 g/100 L were superior among the 

tested trees in weight, dimensions and flesh (%,) 

comparison with the other treatments. As for fruit 

weight could be arranged descending as follows: 5.0 

g/100 L (217 gm as average of two seasons), 7.5 g/100 

L (207.84 gm) and 2.5 g/100 L (182.5 gm) then fruits of 

untreated trees (control) which were the lightest in 

weight (156.36 gm).  

With regard to fruit dimension data in the same 

Table revealed the same trends were observed on fruit 

weight, i.e. fruits which treated with 5.0 g/100 L were 

longest and widest diameter (11.2 × 6.12 cm), and trees 

treated with 7.5g/100 L ranked to second highest length 

(10.77 cm) but had the narrowest diameter (6.2 cm.). 2.5 

g/100 L and untreated trees, fruits ranked the third and 

fourth degree for both length and diameter (10.47 × 5.55 

cm) and (9.87 × 5.39 cm,) respectively. 
 

 

Table 3. Effect of different doses of Milagrow on fruit weight (g), fruit length and fruit diameter (cm) of avocado trees 

cv. "Fuerte " during 2014 and 2015 seasons.  

Characters 

Treatment 

Fruit weight (g) Fruit length (cm) Fruit diameter (cm) 

1
st
 2

nd
 Average 1

st
 2

nd
 Average 1

st
 2

nd
 Average 

Control 156.00 156.67 156.34 9.40 10.33 9.87 5.27 5.50 5.39 

2.5 g/100 L 180.00 185.00 182.50 10.10 10.83 10.47 5.50 5.60 5.55 

5.0 g/100 L 214.00 220.00 217.00 11.03 11.36 11.20 6.00 6.23 6.12 

7.5 g/100 L 204.00 211.67 207.84 10.50 11.03 10.77 6.16 6.23 6.20 

L.S.D. at 5 % 26.71 25.20 -------- 0.719 1.08 ------ 0.57 0.56 ----- 

 

In this respect, Gabr et al. (2001) on apricot, 

revealed that the increment of fruit weight, volume, length 

and diameter values were linearly related to the BRs 

concentration on the spraying solution. Moreover, 

brassinolide stimulate elongation and cell division 

(Kauschmaun et al., 1996). The fruit growth induced by 

brassinolide has been related to promote photosynthesis 

accumulation in fruits or an increase in RNA and DNA 

content, polymerase activity and protein synthesis (Krizek 

and Mandava 1983) and (Li & Chory 1999). Moreover, 

Wang et al. (2004) reported that brassinolide increased 

fruit weight of orange. Besides, Symons et al. (2006) 
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showed that increases in endogenous brassinosteroids 

levels, but not indole- 3-acetic acid (IAA) or GA levels, are 

associated with ripening of nonclimacteric fruits. Also, 

they verified that application of brassinosteroids on grape 

berries promoted ripening. 

Chemical properties 

Fat (%) 

Results in presented in Table (4) show the 

average of the two years of fat (%) in the fruit. There is 

significant differences in fruit fat content among the all 

tested treatments. In general fruit fat content was low in 

fruits which treated with 7.5 g/100 L (26.50 %) and high 

in 5.0 g/100 L (26.67 %) treated trees. The increase in 

flesh weight (%) obtained in Table (4) due to applied 

Milagrow at 5 or 7.5 g/100 L did not led to any 

significant increase in fat %. 

 

Table 4. Effect of different doses of Milagrow on flesh weight (%) and fat (%) of avocado trees cv. "Feuert " 

during 2014 and 2015 seasons. 

Characters 

Treatment 

Flesh weight (%) Fat (%) 

1
st
 2

nd
 Average 1

st
 2

nd
 Average 

Control 79.00 79.00 79.00 26.56 26.63 26.6 

2.5 g/100 L 82.00 82.30 82.15 26.56 26.67 26.62 

5.0 g/100 L 83.00 83.60 83.30 26.67 26.67 26.67 

7.5 g/100 L 83.00 83.30 83.15 26.53 26.5 26.5 

L.S.D. at 5 % 0.40 0.40 ------ 0.53 0.48 ------- 

 
CONCLUSION 

 

From the obtained results it could be concluded 

that spraying avocado trees cv. Fueret with Milagrow at 

different doses 5 g/100 L or at 7.5g/100 L were the most 

effective for increasing the fruit set (%), fruit retention 

%, number of fruits/ tree, the yield (kg)/tree. All tested 

treatments failed to increase fat (%) in the fruit. 
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 تأثير الرش بالميلاجرو على المحصىل وجىدة ثمار الأفىكادوا صنف "فيىريت"
 ساميت صلاح حسني و  محمذ فاروق عبذ الفتاح الخىلى  , فريذ سعذ عيذ قاسم 

 مركز البحىث الزراعيت  –الاستىائيت  قسم ابحاث الفاكهت 
 

محطة بحٌث البساايْ  بمشرعة  "فٌْرّت"علَ الأفٌكادً صنف  4102، 4102أجزّت الدراسة الحالْة خلال مٌسمِ 

متااز بالنظاااو المزباا   7عاااو ًمنشرعااة علااَ مسااافا   01، محافظااة القلٌْبْااة، موااز، ًكاجاات الأغاا ار يبلاا  بالقنااا ز الرْزّااة

ًيعامااب بالمعاااملا  البسااتاجْة المٌصااَ بيااا  بقااا لتٌصااْا  ًسار  ًالتزبااة  مْْااة خ ْ ااة ًياازًٍ بااالزُ السااطحَ  ال مااز ، 

بزاساْنٌيّد % باٌرً     3% فٌسا ٌر    41% بٌياساٌْو    01ًاليدف م  ىذه الدراسة يقْْم يأحْز المْلاجزًا   الشراعة.

الخماار ًالنسابة الميٌّاة للتسااعد ًعادد الخماار لةاب غا ز  ًمحواٌل اليا ز  باالةْلٌ جازاو ًأّ اا  عقاد%  علَ كاب ما   1.4

 7.2ً  2.1، 4.2، 1ًكاجات معادي  اافاافة   ًا  صنف فٌْر  .المحوٌل مقدرا بالط  ًكذلك ص ا  جٌد  حمار الأفٌكاد

  بداّاة عقاد الخماار. ً لاك خالال 3  مزحلة يمااو التشىْاز، 4  مزحلة اجت اخ البزاعم، 0لتز  فَ مزاحب مرتل ة ًىَ:  011جم/

إلااَ سّاااد  كااب  .  ًلقااد أغااار  النتاااتح المتحوااب علْيااا أ  معاااملا  الاازر بمزكاا  المْلاجاازً أد 4102ً  4102مٌساامِ 

 7.2ًخاصة التِ يام رغايا بمعادل  القْاسا  المتحوب علْيا ً لك فْما ّتعلق بالنسبة الميٌّة لةب م  عقد الخمار ًيساعد الخمار

ًأًفحت النتاتح أّ اً أ  أعلَ محواٌل يام الحواٌل علْاو ما  معاملاة  لتز ماء حْج س لت أعلَ القْم لةب منيما.  011جم/

 4.2لتاز حام  011جام/ 7.2لتز ماء مقارجة بالمعاملا  الأخزٍ ّلِ  لك معاملاة الازر بمعادل  011جم/ 2رر الأغ ار بمعدل 

 7.2ًم  الناحْاة الأخازٍ فاا  الأغا ار التاَ رغات بمعادل  لتز، بْنما أظيز  معاملة المقارجة  الةنتزًل  أعب القْم. 011جم /

ْ  أ  أعب عدد م  الخمار لةب غ ز  كاا  مزيبطااً بالأغا ار لتز أعطت أعلَ عدد م  الخمار لةب غ ز  فِ ح 011جم / 2جم ً

ًفْما ّتعلق بالرٌاص الطبْعْة فا  النتاتح أظيز  أ  أعلَ القْم لٌس  الخمار ًأبعادىا ًكاذلك النسابة  ال ْز معاملة  الةنتزًل .

فَ حْ  أ  أعب الخمار ًسجاً جاتح عا   لتز ماء. 011جم/ 2لخمز  كا  مزيبطاً بالمعاملة التِ رغت بمعدل الميٌّة للحم إلَ ًس  ا

لتز ماء ًكذلك الأغ ار ال ْز معاملة  الةنتزًل . ًفْما ّرتص بمحتاٌٍ الخماار ما  الادىٌ  فاا   011جم/ 4.2المعاملة بمعدل 

اخ ايختلافا  بْ  المعاملا  لم يوب إلاَ مساتٌٍ المعنٌّاة. كاذلك أغاار  النتااتح إلاَ أ  اساترداو المْلاجازً فاِ مزحلاة اجت ا

البزاعم رغاً علَ الأغ ار أدٍ إلَ سّاد  محوٌل الخمار ًيحسْ  ص ا  جٌد  الخمار، إفافة إلَ أ  مزك  المْلاجازً ّعتباز 

 أحد المزكبا  الٌاعد  لشّاد  المحوٌل. 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

                                                           

* Millagrow commercial name of Brassinolide (BR) 2% registered by No. 7239 in Ministry of Agriculture which of potassium 10%, 

phosphorus 20%, boron 3% and brassinolide 0.2 % in their solutions contains. 


