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ABSTRACT 

 
During 2010 and 2011 seasons, Hamawy apricot trees were subjected twice to three antitranspirants namely 

Vapor gard, Kaolin and green miracle each at 1.0, 2.0 and 4.0 % in addition to the control treatment. Results 
showed that foliar application of the three antitranspirants namely Vapor gard, Kaolin and green miracle at 1.0 
to 4.0 % considerably declined preharvest fruit dropping and total acidity % and improved the yield, calcium 
pectate % on distal and proximal sides of the abscission zone, fruit weight, total soluble solids %, total and 
reducing sugars, sucrose % and ascorbic acid comparing with the check treatment. The effect either in reduction 
or promotion was associated with increasing concentrations of these antitranspirants. In ascending order, 
application of Vapor gard, Kaolin and green miracle was very effective in this respect. Increasing 
concentrations from 2.0 to 4.0 % failed to show measurable effect on these parameters.Treating Hamawy 
apricot trees grown in sandy soil twice with green Miracle at 2.0 % was essential for improving the yield 
quantitively and qualitatively. 
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Introduction 

 
Under conditions of drought especially in sandy soil the continued loss of soil water deficits which can 

reduce growth and yield of Hamawy apricot trees and eventually be fatal to the trees. The conventional way of 
reducing plant water deficits is be irrigation. As Hamawy apricot trees are grown extensively on sandy soils 
with poor supplies of water during a drought, extensive irrigation is not only uneconomical but also 
impracticable. Therefore, during a drought the only means of reducing plant water deficits in Hamawy apricot 
trees is by using antitranspirants (Davenport et al., 1972). Hamawy apricot is one of the most favorite summer 
fruits in Egypt. Dropping of fruits during June month and before harvesting due to water deficits and high 
temperature in such apricot cv. considers a serious problem and the losses are usually of a very high magnitude. 
The great benefits of various antitranspirants for flowering, checking fruit drop as well as improving the yield 
quantitively and qualitatively of different fruit trees have fascinated pomologists and promoted much of the 
modern researches in this direction (Abou- Khaled et al.; 1970; Davenport et al., 1974; Yang, 1995; Glenn et 
al., 2001; Layne et al., 2002; Green et al., 2003; Jifon and Syvertsen, 2003; Glenn et al., 2003; Abd El- Kader 
et al., 2006; Wand et al., 2006; Saleh et al., 2006 and Aly- Mahmoud et al., 2010). 

The merit of this study was elucidating the effect of some antitranspirants on fruiting of Hamawy apricot 
trees grown under high temperature and drought stresses. 

 
Materials And Methods 

 
The present study was carried out during 2010 and 2011 seasons on 30 uniform in vigour 10- years old 

Hamawy apricot trees onto Balady apricot rootstock in a private orchard situated at Cairo/Fayoum, desert road 
(Km, 35) Fayoum Governorate, Egypt. The soil texture is sandy and the trees are planted at 5 × 5 meters apart. 
All the trees in this study received the local agricultural practices that already applied in the orchard. 

The present study included the following ten treatments from the three antitranspirants and the check 
treatment:- 
1- Control (which the trees sprayed with water). 
2- Spraying green miracle at 1.0 %. 
3- Spraying green miracle at 2.0 %. 
4- Spraying green miracle at 4.0 %. 
5- Spraying kaolin at 1.0 %. 
6- Spraying kaolin at 2.0 %. 
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7- Spraying kaolin at 4.0 %. 
8- Spraying vapor gard at 1.0 %. 
9- Spraying vapor gard at 2.0 %. 
10- Spraying vapor gard at 4.0 %. 

 
Each treatment was replicated three times, one tree per each. The three antitranspirants were sprayed twice 

just after fruit setting and at one month later. Triton B as a wetting agent was added to all antitranspirants at 
0.05 %. Spraying was done till runoff. Complete randomized block design was followed. 

Preharvest fruit drop % was estimated by counting the counting the dropped fruits from the middle of April 
till harvesting date (middle of May), then expressed as a percentage from the whole number of fruits retained on 
the trees at the middle of April. 

At harvesting date (mid. of May) when the fruits reached straw color stage both number of fruits and yield 
expressed in weight (kg.) were recorded. A sample of twenty fruits with their pedicels was taken to determine 
calcium pectate percentages in both distal and proximal sides of abscission layer (according to silver nitrate 
method as outlined by Ranganna, 1978). Also, physical and chemical characteristics of the fruits namely fruit 
weight (g.) as well as percentages of total soluble solid, total, reducing and non- reducing sugars, total acidity 
(as g malic acid/ 100 ml juice) and vitamin C content (as mg/ 100 juice) were determined according to A.O.A.C 
(1995). 

Proper statistical analysis was done according to the procedure of Snedecor and Cochran (1980) using new 
L.S.D at 5 %. 

 
Results And Discussion 
 
Effect Of Some Antitranspirants On The Percentage Of Preharvest Fruit Dropping: 

 
It is clear from the data in Table (1) that foliar application of the three antitranspirants namely green 

miracle, Kaolin and vapor gard each at 1.0 to 4.0 % significantly was accompanied with reducing the 
percentage of preharvest fruit dropping of Hamawy apricot trees rather than non- application. The reduction was 
related to the increase in concentrations of these antitranspirants. Significant differences on the percentages of 
preharvest fruit dropping were observed among the three antitranspirants as well as among the three 
concentrations of each antitranspirants namely 1.0, 2.0 and 4.0 %. However, increasing concentrations of each 
compound from 2.0 to 4.0 % failed significantly to show major effect on such percentage. In descending order, 
application of green miracle, Kaolin and vapor gard, resulted in the minimum values. From economically point 
of view, using green miracle at 2.0 % gave the lowest values (5.9 and 6.0 % in both seasons, respectively). The 
maximum values (38.9 and 40.0 %) were recorded on untreated Hamawy apricot trees. This means that the 
percentage of reduction of preharvest fruit dropping in response to application of green miracle at 2.0 % reached 
84.8 and 85.0 % in relative to the control treatment during 2010 and 2011 seasons, respectively. These results 
were true during the two experimental seasons. 

The beneficial of these antitranspirants on increasing plant water potential and accelerating cell division 
can enhance growth characters and prevent the formation of abscission zone (Davenport et al., 1974). 

These results are in agreement with those obtained by Aly- Mahmoud et al., (2010). 
 
Effect Of Some Antitranspirants On The Yield Expressed In Number Of Fruits Per Tree And Weight (kg.): 

 
It is evident from the data in Table (1) that spraying the three antitranspirants namely green miracle, Kaolin 

and vapor gard each at 1.0 to 4.0 % was significantly followed by increasing the yield expressed in number of 
fruits per tree and weight (kg.) comparing with the control treatment. The promotion was associated with 
increasing concentrations of each antitranspirants from 1.0 to 4.0. Varying types and concentrations of 
antitranspirants resulted in significant variation on the yield. Increasing concentrations from 2.0 to 4.0 % from 
each antitranspirants was accompanied with a slight and unsignificant increase on the yield. Application of 
vapor gard, Kaolin and green miracle, in ascending order was significantly very effective in enhancing the 
yield. Economically point of view, the best results with regard to yield were obtained with using green miracle 
at 2.0 % under such promised treatment yield, reached 31.5 and 31.3 kg comparing with yield produced by the 
untreated trees that reached 16.6 and 16.6 kg during both seasons, respectively. The increase on the yield due to 
application of the striked treatment over the check treatment reached 89.8 and 88.6 % during both seasons, 
respectively. These results were true during the two experimental seasons.  

The promoting effect of these antitranspirants on growth (Davenport et al., 1972) as well as their positive 
action on reducing preharvest fruit dropping surely reflected on enhancing the yield as number of fruits and 
weight (kg.). 
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These results are in agreement with those obtained by Glenn et al., (2001); Green et al., (2003) and Aly- 
Mahmoud et al., (2010). 
 
Effect Of Some Antitranspirants On The Percentages Of Calcium Pectate In The Proximal And Distal Sides Of 
The Abscission Zone Of The Fruits: 

 
Data in Table (2) obviously reveal that foliar application of the three antitranspirants namely green miracle, 

Kaolin and vapor gard each at 1.0 to 4.0 % significantly was followed by increasing calcium pectate percentage 
in both the proximal and distal sides of the abscission zone of the fruits rather than the check treatment. The 
promotion on calcium pectate was associated with increasing concentrations of each antitranspirants. 
Significant differences on calcium pectate were observed among the three antitranspirants. Varying 
concentrations had significant effect on calcium pectate except between the higher two concentrations of each 
antitranspirants (2.0 and 4.0 %). In ascending order, application of vapor gard, Kaolin and green miracle was 
effective in promoting calcium pectate. The minimum values were detected on untreated trees. Spraying 
Hamawy apricot trees twice with green miracle at 2.0 % from economical point of view gave the highest values. 
These results were true during 2010 and 2011 seasons. 

The effect of these antitranspirants on increasing calcium in the proximal and distal sides of the abscission 
zone of the fruits was mainly attributed to their positive action on with standing the various stresses surrounded 
the trees such as water stress and higher temperature (Davenport et al., 1972). 

These results are in harmony with those obtained by Glenn et al., (2001) and (2003).    
 
Effect Of Some Antitranspirants On Some Physical And Chemical Characteristics Of The Fruits: 

 
It is clear from the data in Tables (1& 2& 3) that spraying the three antitranspirants namely vapor gard, 

Kaolin and green miracle at 1.0 to 4.0 % significantly improved fruit weight and vitamin C content and had no 
significant effect on total soluble solids, total, reducing and non- reducing sugars and total acidity comparing 
with the check treatment. There was a gradual promotion on fruit weight and vitamin C content with increasing 
concentrations of each antitranspirants. Application of green miracle, Kaolin and vapor gard, in descending 
order was significantly very favourable in enhancing fruit weight and vitamin C content. Increasing 
concentrations of each antitranspirants from 2.0 to 4.0 from statistical point of view failed to show significant 
promotion on fruit weight and vitamin C content. The best results with regard to fruit weight and vitamin C 
content were obtained with using green miracle at 2.0 %. These results were true during the two experimental 
seasons. 

The beneficial of these antitranspirants on increasing plant water potential and stimulating cell division and 
growth characters could result in enhancing growth of fruits. 

These results are in harmony with those obtained by Glenn et al., (2001) and (2003).    
As a conclusion, for alleviating the adverse effects of water stress and higher temperature during summer 

seasons on increasing preharvest fruit dropping and for promoting the yield of Hamawy apricot trees, it is 
suggested to foliar application of green miracle as antitranspirant at 2.0 % twice. 
 
Table 1: Effect of some antitranspirants on the percentage of preharvest fruit dropping, yield and fruit weight (g.) of Hamawy apricot trees  
              during 2010 and 2011 seasons. 

 
Treatment 

Preharvest fruit drop % No. of fruits/ tree 
2010 2011 2010 2011 

Control 38.9 40.0 281.0 284.0 
Green miracle at 1.0 %. 7.0 7.3 350.0 356.0 
Green miracle at 2.0 %. 5.9 6.0 380.0 387.0 
Green miracle at 4.0 %. 5.7 5.8 381.0 388.0 
Kaolin at 1.0 %. 15.0 14.0 330.0 338.0 
Kaolin at 2.0 %. 9.2 10.6 355.0 364.0 
Kaolin at 4.0 %. 9.1 10.0 356.0 365.0 
Vapor gard at 1.0 %. 21.0 20.0 296.0 304.0 
Vapor gard at 2.0 %. 18.0 17.5 307.0 318.0 
Vapor gard at 4.0 %. 17.9 17.3 308.0 319.0 
New L.S.D at 5 % 1.1 1.3 4.0 4.2 
Character Yield/ tree (kg.) Fruit weight (g.) 
Control 16.6 16.6 59.0 58.5 
Green miracle at 1.0 %. 27.3 27.1 78.0 76.0 
Green miracle at 2.0 %. 31.5 31.3 82.9 80.8 
Green miracle at 4.0 %. 31.6 31.4 83.0 81.0 
Kaolin at 1.0 %. 32.2 23.1 70.3 68.2 
Kaolin at 2.0 %. 26.3 26.5 74.0 72.9 
Kaolin at 4.0 %. 26.3 26.6 74.0 73.0 
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Vapor gard at 1.0 %. 18.6 19.2 62.9 63.0 
Vapor gard at 2.0 %. 20.6 21.2 67.0 66.6 
Vapor gard at 4.0 %. 20.7 21.3 67.1 67.0 
New L.S.D at 5 % 1.6 1.3 3.1 3.2 

 
Table 2: Effect of some antitranspirants on calcium percentage on proximal and distal sides from abscission zone, total soluble solids %  
              and total sugars % in fruits of Hamawy apricot trees during 2010 and 2011 seasons. 

 
Treatment 

Ca- pectate on proximal side Ca- pectate on distal side 
2010 2011 2010 2011 

Control 4.27 5.00 5.30 5.41 
Green miracle at 1.0 %. 6.00 6.70 7.00 7.11 
Green miracle at 2.0 %. 6.44 7.50 7.45 7.56 
Green miracle at 4.0 %. 6.46 7.52 7.46 7.57 
Kaolin at 1.0 %. 5.22 6.11 6.25 7.25 
Kaolin at 2.0 %. 5.55 6.50 6.60 7.60 
Kaolin at 4.0 %. 5.56 6.53 6.63 7.63 
Vapor gard at 1.0 %. 4.60 4.90 5.66 6.66 
Vapor gard at 2.0 %. 4.90 5.22 5.99 7.00 
Vapor gard at 4.0 %. 4.92 5.23 6.00 7.03 
New L.S.D at 5 % 0.21 0.23 0.25 0.24 
Character T.S.S % Total sugars % 
Control 12.7 12.8 8.6 8.8 
Green miracle at 1.0 %. 12.7 12.8 8.6 8.5 
Green miracle at 2.0 %. 12.5 12.6 8.5 8.4 
Green miracle at 4.0 %. 12.4 12.5 8.5 8.4 
Kaolin at 1.0 %. 12.7 12.6 8.6 8.6 
Kaolin at 2.0 %. 12.5 12.5 8.5 8.5 
Kaolin at 4.0 %. 12.5 12.5 8.4 8.4 
Vapor gard at 1.0 %. 12.7 12.6 8.6 8.4 
Vapor gard at 2.0 %. 12.6 12.5 8.5 8.4 
Vapor gard at 4.0 %. 12.5 12.5 8.4 8.3 
New L.S.D at 5 % N.S N.S N.S N.S 

 
Table 3: Effect of some antitranspirants on some chemical and chemical characteristics of the fruits of Hamawy apricot trees during 2010  
             and 2011 seasons. 

 
Treatment 

Reducing sugars % Sucrose % 
2010 2011 2010 2011 

Control 3.29 3.31 5.31 5.49 
Green miracle at 1.0 %. 3.37 3.40 5.23 5.10 
Green miracle at 2.0 %. 3.35 3.38 5.15 5.02 
Green miracle at 4.0 %. 3.33 3.36 5.17 5.04 
Kaolin at 1.0 %. 3.33 3.35 5.27 5.25 
Kaolin at 2.0 %. 3.32 3.35 5.18 5.15 
Kaolin at 4.0 %. 3.30 3.33 5.10 5.07 
Vapor gard at 1.0 %. 3.30 3.30 5.30 5.10 
Vapor gard at 2.0 %. 3.29 3.30 5.21 5.10 
Vapor gard at 4.0 %. 3.27 3.28 5.13 5.02 
New L.S.D at 5 % N.S N.S N.S N.S 

Character 
Total acidity % Ascorbic acid (mg/ 100 ml/ 

juice) 
Control 0.400 0.401 9.1 9.4 
Green miracle at 1.0 %. 0.411 0.412 11.1 11.4 
Green miracle at 2.0 %. 0.418 0.416 11.7 12.1 
Green miracle at 4.0 %. 0.418 0.416 11.8 12.1 
Kaolin at 1.0 %. 0.405 0.405 10.5 10.9 
Kaolin at 2.0 %. 0.407 0.406 10.9 11.3 
Kaolin at 4.0 %. 0.410 0.409 11.0 11.4 
Vapor gard at 1.0 %. 0.402 0.402 9.6 9.9 
Vapor gard at 2.0 %. 0.405 0.403 9.9 10.3 
Vapor gard at 4.0 %. 0.406 0.407 9.9 10.4 
New L.S.D at 5 % N.S N.S 0.3 0.3 
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