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ABSTRACT 

 

The present investigation was carried out during two successive seasons of 2002 

and 2003 on Canino Apricot trees budded on seedlings rootstock at a private orchard 

located at El-Khatatba district, Menofia Governorate Egypt. Trees were sprayed at 

full-bloom stage with boron, GA3 and active dry yeast at different concentration 

alone or in their combinations. Results showed that spraying Boron, GA3 and active 

dry yeast either singly or in combination caused a remarked promotion in leaf min-

eral status, yield and fruit quality compared with control treatment Combined appli-

cation solution of 400ppm Boric acid, 40ppm GA3 and 2% active dry yeast at full 

bloom stage gave the best results with regard to the yield and fruit quality of Canino 

Apricot. 

 

Key words: Boric acid, Gibberellic acid, Active dry yeast, Apricot cv. Canino, Fruit 

quality, Leaf mineral content. 

  

INTRODUCTION 

 

The name "Apricot" Comes from the 

Latin word "Praecoqum" which means 

early ripe. It is a number of the plum fam-

ily (Rosacae) and has the botanical name 

"Prunus armeniaca L." it was mentioned 

that apricot was known in China three 

thousand year before Christ. 

Total cultivated area reached about 

20091 feddans the fruiting area is about 

14800 feddans producing about 103070 

tons according to Statistics of the Minis-

try of Agriculture in 2003. 

Boron is an essential trace element re-

quired for optimal growth and develop-

ment of higher plants. Boron is important 

in pollen germination and pollen tube 

growth resulting in successful fruit setting 

(Stanle and Lichtenberg, 1963). 

Boron fertilizer increased B concen-

trations in flowers, promoted pollen ger-

mination, reduced the percentage of fall 

of flowers and fruits of apricots, in-

creased the percentage of fertile fruits and 

thus increased yield. Therefore, B ferti-

lizers may increased yield, particular 

when plant are grown on sandy soil with 

a low content of valiable    B as shown by 

Yogaratnam & Johnson 1982 and 

Nyomova & Brown 1997. 
Many investigators studied the role of 

GA3 on fruit set and yield of pear trees 

and found a stimulating effect on number 
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of fruits/tree and final yield (Wertheim 

et al 1973; Antognozzi & Jackson 1975; 

Embleton et al 1973; Agusti et al 1982; 

Abou Raya et al 2000 and Mostafa et al 

2001) on pear trees. 

The various positive effect of active 

dry yeast were attributed to its content of 

different nutrients, higher percentage of 

proteins, Large amount of vitamin B and 

natural growth hormones namly, cytokin-

ins. Also application of active dry yeast is 

very effective in releasing CO2 (Fergu-

son et al 1987) which improves net pho-

tosynthesis (Ferguson et al 1987; Idso et 

al 1995; Hegab et al 1997; Mansour 

1998; Attala et al 2000 and Eman et al 

2002). 

The present investigation was there-

fore undertaken to study the influence of 

spraying Boron, CA3 and active dry yeast 

alone or in combination on leaf mineral 

status, yield and fruit quality of Canino 

Apricot trees grown under sandy soil. 

 

 

MATERIAL AND METHODS 

 

 

The present investigation was carried 

out during two successive seasons of 

2002 and 2003 on Canino apricot trees 

budded on seedlings rootstock, at a pri-

vate orchard located at EL-Khatatba dis-

trict, Minufiya Governorate Egypt. 

Trees were about 8 years old planted 

at 5 × 6 meter apart in sandy soil. The 

selected trees were disease free, uniform 

in shape and size, the trees were under 

drip irrigation system and received the 

normal cultural practices usually applied 

in commercial orchard. 

A completely randomized block de-

sign was used where the following treat-

ments were involved: 

1- Control (untreated trees). 

2- Spraying boric acid solution at 

200 ppm. 

3- Spraying boric acid solution at 

400 ppm. 

4- Spraying GA3 solution at 20 ppm. 

5- Spraying GA3 solution at 40  

ppm. 

6- Spraying Active dry yeast solu-

tion at 1%. 

7- Spraying Active dry yeast solu-

tion at 2%. 

8- Spraying  solution of Boric acid 

at 200 ppm + GA3 20 ppm + ac-

tive dry yeast at 1%. 

9- Spraying solution Boric acid at 

400 ppm + GA3 40 ppm + active 

dry yeast at 2%. 

 

Dry yeast was activated by dissolving 

the definite amount in worm water 

(38°C), adding sugar at the same rate and 

kept over night for nearly 12 hours before 

spraying. 

Dry yeast contained 34.85% protein, 

7.55% ash, 6.54% glycogen, 2.9% fats 

and 4.92% cellulose. 

All treatments were replicated three 

times where one tree per each treatment 

was sprayed at full bloom in each season 

with solution till run off. 

Triton B as a wetting agent at 0.1% 

concentration was added to all the spray-

ing solutions  as well as tap water in the 

control. During both seasons data were 

recorded for the following parameters: 

 

1- Leaf mineral status 

 

In early June of each season samples 

of twenty leaves from middle part of 

shoot (according to Chuntanaparb and 

Cummings (1981) were selected at ran-

dom from each replicate, weighed 
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grounded and finally digested to deter-

mine the percentage of N, P and K ac-

cording to Wilde et al 1985. Determina-

tion was carried out on dry weight basis. 

 

2- Yield 

 

The yield expressed as weight of fruit/ 

tree attained the harvest stage at the end 

of May was determined in both seasons. 

 

3- Fruit physical and chemical charac-

teristics 

 

3.1. Fruit physical characteristics  

 

Sample of 20 mature fruits were taken 

from each replicate tree of each treatment 

and the following characteristics were 

determined: 

1. Average fruit weight (gm). 

2. Average fruit volume (cm
3
). 

3. Specific grafity (gm/cm
3
). 

4. Average fruit length and diameter 

(cm). 

5. Fruit shape index (L/D). 

6. Fruit firmness was determined as 

Lb/inch
2
 by using a Magness 

Taylor pressure tester 5/16 inch. 

Plunger. 

 

 

3.2. Fruit chemical characteristics 

 

1. Total soluble solids of fruit Juice  

(TSS%) was measured by using 

a hand refractometer (A.O.A.C 

1985) . 

2. Fruit acidity the percentage of to-

tal acidity in fruit juice was de-

termined as malic acid according 

to (A.O.A.C 1985). 

3. Total soluble solids / acid ratio: 

was calculated. 

Statistical analysis 

 

The obtained data were subjected to 

analyses of variance and Duncan multiple 

range test used to differentiate means 

(Duncan, 1955). 

 

 

RESULTS AND DISCUSSION 

 
 

1- Leaf N, P and K contents 

 

It is evident from the data in Table 

(1)that single or combined application of 

200 or 400 ppm boric acid, 20 or 40 ppm 

GA3 and 1 or 2% active dry yeast, signif-

icantly improved leaf Nitrogen percent-

age compared with the control in both 

seasons. 

The promotion occurred was coincid-

ed with the increase in the concentrations 

of the three studied materials. Combined 

applications of the three investigated ma-

terials were preferable than single appli-

cation of each. The highest N percentage 

were obtained with spraying boric acid at 

400 ppm + GA3 at 40 ppm + 2% active 

dry yeast in the two seasons. 

Concerning phosphorus percentage in 

leaves; results in Table (1) revealed that 

different treatments tended to increase P 

content in the leaves as compared with 

control. The increment in phosphorus% 

developed insignificant between treat-

ments in both seasons. 

As for potassium% in leaves, results 

in Table (1) cleared that it was signifi-

cantly affected by different treatments as 

compared with the control. The highest 

K% in leaves were recorded by spraying 

trees with boric acid at 200 ppm + GA3 at 

20 ppm + 1% active dry yeast in both 

seasons. 
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Table 1. Effect of foliar spraying with Boric acid, GA3 and active dry yeast on leaf min-

eral status of Canino Apricot trees during 2002 and 2003 seasons. 

 

Treatments 

N% P% K% 

2002 2003 2002 2003 2002 2003 

Control 1.96
c
 1.93

d
 0.17 0.18 2.30

g
 2.33

e
 

Boric acid at 200 ppm 2.60
b
 2.63

c
 0.19 0.20 2.46

f
 2.43

de
 

Boric acid at 400 ppm 2.66
b
 2.73

bc
 0.20 0.20 2.56

ef
 2.63

cd
 

GA3 at 20 ppm 2.83
ab

 2.86
abc

 0.20 0.20 2.66
de

 2.73
c
 

GA3 at 40 ppm 2.93
a
 2.96

ab
 0.21 0.21 2.76

cd
 2.76

bc
 

Active dry yeast 1 % 2.76ab 2.96ab 0.22 0.22 2.90ab 2.83abc 

Active dry yeast 2 % 2.76
ab

 2.96
ab

 0.22 0.22 2.90
ab

 2.83
abc

 

Boric acid 200 ppm +  

GA3 20 ppm + yeast 1% 
2.93

a
 3.03

a
 0.23 0.23 3.00

a
 3.03

a
 

Boric acid 400 ppm +  

GA3 40 ppm + yeast 2% 
2.96

a
 3.06

a
 023 0.23 2.96

ab
 3.00

ab
 

 

Means having the same letters (s) in each column are insignificantly differ at a level of 5% 

 

 

2- Yield  

 
Data presented in Table (2) cleared 

that yield as weight (kg) of fruits per tree 

was significantly affected by different 

treatments than that of control in the two 

seasons. The highest yield were recorded 

from trees sprayed with Boric acid at 400 

ppm + GA3 at 40 ppm + active dry yeast 

at 2% in both seasons. Meanwhile, the 

lowest yield was recorded from the con-

trol treatment trees. 

3- Fruit physical and chemical charac-

teristics 

 

3-1- Fruit characteristics 

 

It is evident from the data given in 

Table (2) that fruit weight and volume 

were significantly increased by different 

treatments as compared with the control 

trees, during both seasons of such study. 

The heaviest and largest fruit was ob-

tained by spraying boric acid at 400 ppm 

+ GA3 at 20 ppm + active dry yeast at 2%  
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Table 2. Effect of foliar spraying with Boric acid, GA3 and active dry yeast on yield, 

fruit weight, fruit volume and specific grafity of Canino Aprioct trees during 

2002 and 2003 seasons. 

 

Treatments 

Yield kg/tree 

Fruit weight 

(gm) 

Fruit volume (cm3) 

Specific 

grafity 

2002 2003 2002 2003 2002 2003 2002 2003 

Control 23.45f 22.80c 26.89d 25.10c 26.87e 24.83d 0.99 1.00 

Boric acid at 200 ppm 29.01cd 26.91b 30.27c 29.71b 29.44de 27.50cd 1.02 1.07 

Boric acid at 400 ppm 30.84ab 29.02a 29.39cd 32.29b 30.55cd 31.67bc 0.96 1.02 

GA3 at 20 ppm 27.77de 26.40b 29.53cd 32.47b 28.89de 32.50bc 1.01 0.99 

GA3 at 40 ppm 29.43bc 28.92a 33.55ab 38.97a 33.60b 39.17a 1.02 1.03 

Active dry yeast 1% 27.30e 26.14b 31.57bc 32.88b 31.53bcd 32.50bc 0.99 1.20 

Active dry yeast 2% 29.09cd 28.59a 32.00bc 31.60b 33.20bc 32.50bc 0.96 0.97 

Boric acid 200 ppm + GA3 

20 ppm + yeast 1% 

30.18abc 29.11a 32.47bc 33.02b 32.27bc 33.33b 1.00 0.98 

Boric acid 400 ppm + GA3 

40 ppm + yeast 2% 

30.98a 29.27a 35.73a 38.20a 36.33a 42.00a 0.98 0.89 

 

Means having the same letters (s) in each column are insignificantly differ at a level of 5% 

 

in both seasons. The values were (35.73, 

38.2gm) for fruit weight and (36.33, 42.0 

cm
3
) for fruit volume in the first and sec-

ond seasons, respectively. On the other 

hand control treatment gave the lowest 

fruit weight and volume since they were 

(26.89, 25.1 gm) and (26.87 – 24.83 cm
3
) 

in both seasons, respectively. 

Specific grafity was not affected  sig-

nificantly by different treatments and 

there was no constant trend due to differ-

ent treatment in the two seasons. 

 

3- Fruit dimension, shape index and 

firmness 

 

Data in Table (3) revealed that, fruit 

length was not affected significantly by 

different treatments in the first season. 

Meanwhile, in the second one  treatments  
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Table 3. Effect of foliar spraying with Boric acid, GA3 and active dry yeast on fruit 

length, fruit width, fruit shape index and fruit firmness on Canino Apricot trees 

during 2002 and 2003 seasons. 

 

Treatments 

Fruit length (cm) Fruit width (cm) 
Fruit shape 

index 

Fruit firmness 

Lb/inch2 

2002 2003 2002 2003 2002 2003 2002 2003 

Control 3.67 3.35c 3.60c 3.33c 1.01 1.00 12.17c 13.17c 

Boric acid at 200 ppm 3.77 3.70abc 3.78b 3.58b 0.99 1.03 14.67b 15.50a 

Boric acid at 400 ppm 3.77 3.67abc 3.82ab 3.65ab 0.98 1.00 15.83a 16.03a 

GA3 at 20 ppm 3.77 3.65abc 3.77bc 3.67ab 0.99 0.99 15.77a 15.87a 

GA3 at 40 ppm 3.83 4.00a 3.94a 3.86a 0.96 1.03 15.53a 15.90a 

Active dry yeast 1% 3.69 3.58bc 3.667bc 3.70ab 1.00 0.96 14.67b 14.83b 

Active dry yeast 2% 3.82 3.52bc 3.66bc 3.51bc 1.04 0.99 14.60b 14.63b 

Boric acid 200 ppm + GA3 

20 ppm + yeast 1% 
3.80 3.75ab 3.76bc 3.58b 1.00 1.04 14.40b 14.43b 

Boric acid 400 ppm + GA3 

40 ppm + yeast 2% 
3.68 3.73ab 3.80ab 3.75ab 0.96 0.99 14.67b 14.80b 

Means having the same letters (s) in each column are insignificantly differ at a level of 5% 

 

 

significantly affected fruit length The 

highest fruit length were recorded by 

spraying GA3 at 40 ppm since it was 

3.83, 4.0 cm in both seasons, respective-

ly. 

As fruit diameter, results in the same 

Table cleared that, all treatments had in-

creased fruit diameter as compared with 

the control in the two seasons. 

Spraying GA3 at 40 ppm showed the 

highest fruit diameter (3.94cm in the first 

season and 3.86cm in the second one). 

Fruit shape index (L/D) ratio was not 

affected significantly by different treat-

ments and there was no clear trend devel-

oped for treatments in both seasons of 

study. 

Fruit firmness values in Table (3) 

proved that all treatments significantly 

increased fruit firmness in the two sea-

sons when compared with the control. 

However, spraying boric acid at 400 ppm 

recorded the highest fruit firmness fol-

lowed by GA3 at 20 or 40 ppm in the first 
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and second seasons, respectively. On the 

other hand, control treatment recorded the 

lowest fruit firmness value, during both 

seasons of such study. 

 

 

Fruit chemical characteristics 

 

Total soluble solids% 

 

Data presented in Table (4) show that 

all treatments affected significantly 

TSS% in fruit juice in both seasons as 

compared with those of the control. The 

highest TSS% was obtained by spraying 

trees with boric acid at 400 ppm in both 

seasons. Meanwhile, the lowest TSS% 

was recorded due to control treatment. 

As for total acidity% of fruit juice it 

was decreased significantly by different 

treatments as compared with those the 

control. The lowest total acidity% (fruit 

juice was recorded when trees were 

spraying with active dry yeast at 1% in 

both seasons. While the highest total 

acidity% was recorded for the control 

treatment since it was 2.03% in both sea-

sons. 
 

Table 4. Effect of foliar spraying with Boric acid, GA3 and active dry yeast on TSS%, acidity% 

and TSS/acid ratio of Canino Apricot trees during 2002 and 2003 seasons. 

 

Treatments 

TSS% Acidity % TSS/acid 

2002 2003 2002 2003 2002 2003 

Control 14.43c 14.17c 2.03a 2.03a 7.10b 6.98c 

Boric acid at 200 ppm 15.63a 15.77a 1.89bcd 1.91bc 8.26a 8.24a 

Boric acid at 400 ppm 16.03a 16.00a 1.89bcd 1.92bc 8.45a 8.30a 

GA3 at 20 ppm 14.90b 14.90b 1.94bc 1.96b 7.68ab 7.59b 

GA3 at 40 ppm 15.03b 14.97b 1.95b 1.96b 7.71ab 7.63b 

Active dry yeast 1% 15.60a 15.73a 1.86d 1.89c 8.37a 8.29a 

Active dry yeast 2% 15.80a 15.87a 1.92bcd 1.90bc 8.23a 8.34a 

Boric acid 200 ppm + GA3 20 

ppm + yeast 1% 
15.70a 15.87a 1.88cd 1.91bc 8.35a 8.31a 

Boric acid 400 ppm + GA3 40 

ppm + yeast 2% 
15.80a 15.87a 1.92bcd 1.90bc 8.21a 8.34a 

Means having the same letters (s) in each column are insignificantly differ at a level of 5% 
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Regarding the TSS/acid ratio, it was 

affected significantly by different treat-

ments. The highest TSS/acid ratio was 

recorded by spraying boric acid at 400 

ppm in the first season, while spraying 

active dry yeast at 2% alone or in combi-

nation with boric acid at 400 ppm + GA3 

at 40 ppm recorded the highest TSS/acid 

ratio in the second seasons. 

 

DISCUSSION AND CONCLUSIONS 

 
The general positive effects of apply-

ing active dry yeast on growth, nutritional 

status of trees and productivity could be 

attributed to its content of different nutri-

ents, higher percentage of proteins, large 

amount of vitamin B and the natural plant 

growth hormone mainly cytokinins. In 

addition, application of active dry yeast 

was very effective in releasing CO2 

which reflected on improving net photo-

synthesis (Larson et al 1962; FAO, 

1971; Ferquson et al 1987 and Idso et al 

1995).  

The same authors suggested that vari-

ous positive effects of applying active dry 

yeast on growth, nutritional status of trees 

and productivity could be attributed to is 

content of different nutrients and higher 

values of vitamins, specially vitamin B 

which plays a key role in improving 

growth and controlling the incidence of 

fungi diseases. In addition, respect active 

dry yeast was found to improve the nutri-

tional status, yield and fruit physical and 

chemical properties of Anna apple trees 

(Mansour, 1998). Moreover, Attala et al 

2000 found that applying dry yeast as a 

biostimulant at the rate 2.48 gm/L had a 

beneficial effect on fruit set and fruit drop 

which had an impact on yield and fruit 

quality of Le conte pear trees. 

The positive effect of GA3 on weight 

and volume of pear fruit in the same line 

with those obtained by Higazi et al 1983. 

In additions, Abou Raya et al 2000 

found that pear trees sprayed with 10 ppm 

GA3 at full bloom increased fruit weight 

and size. In this respect Mostafa et al 

2001 found that spraying Le conte pear 

trees with 50 ppm GA3 increased N, P 

and K in leaves, increased yield and im-

proved fruit quality as well as (weight, 

volume, dimensions and TSS. 

Moreover, Boron is important in pol-

len grain germination and pollen tube 

growth resulting in success full fruit set-

ting (Stanle and Lichtenberg, 1963). 

In addition, Yang et al 1999 found 

that apricot trees fertilization with boron 

promoted pollen germination increased 

the fertility percentage and this increased 

yield. In this respect Eman et al 2002 

found that boric acid at 0.1% spray on 

Annona flowers increased percentage of 

fruit set and retention, and significantly 

increased fruit quality. 

From the abovementioned results it 

could be concluded that Canino Apricot 

trees grown under sandy soil conditions 

greatly respond to foliar spraying with 

boric acid at 400 ppm in combination 

with GA3 at 40 ppm + active dry yeast at 

2% once at full bloom, where it increased 

N, P and K% in the leaves in both sea-

sons, increased yield (kg/tree), and im-

proved fruit weight and volume.  
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تم إجراء هذه الدراسة  الة م سمسةس  

علةة  جاةةجشر ساةةس   ةة    2003،  2002

كةةش و م سوممسةة  علةة  م ةةم الساةةس  ال لةةد  

س و ةةة  ةسةةةشم فةةة  سةرعةةة  الش ةةة  ت ةةة  فةةة  

 سحشفظ  الس مفو . –الالوشو   

مفوهش تم ر  األاجشر ف  سرحل  األةهشر 

الكشسم  شل مرمن محسض الج رولوك مكذلك 

السورة الجشف  ال او   تركوةات سالتلف  ال

س فردة جم ف  سالشلوو مل د جظهرت ال تشئج 

الستح م علوهش جن الر  الفرد  جم 

الساترك  شل مرمن محسض الج رولوك

مالالسورة الجشف  ال او  قد جد  إل  تحسون 

سحتم  المرق  سن الم ش ر مالسح مم 

 مجمدة الثسشر مذلك  شلس شر    مدم الر . 

  ـج  شل س ـم ال تشئـمكش ت جفض

شر ل    الساس  ـمدة الثسـمم مجــللسح 

ن حسض ـ  الر   سالشلوو ســكش و م ه

  السلومن س  ـةء فــج 400ة ـال مروك  تركو

جةء ف   40حسض الج رولوك  تركوة 

السلومن س  الالسور الجشف  ال او   تركوة 

 % ف  سرحل  اإلةهشر الكشسم.2
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