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ABSTRACT 
This investigation was carried out during the two successive 

seasons of 2006 and 2007 to investigate the effect of potassium 
nitrate, garlic extract and onion extract on bud break, growth, yield 
and some chemical constituents of "Anna" apple (Malus sylvestris, 
Mill) variety. The trees were grown in loamy sand soil, and sprayed 
with six treatments (potassium nitrate 10%), garlic extract (20%), 
onion extract (20%), potassium nitrate (5%) mixed with garlic 
extract (10%) ,potassium nitrate (5%) mixed with onion extract 
(10%) and control. Generally, it was found that all studied growth 
parameters, date of flower bud break, percentage of bud break, fruit-
setting, fruit weight, fruit size, fruit number/tree, yield/tree (kg) and 
some chemical constituents of leaves (total chlorophyll, total 
carbohydrates, total protein, nitrogen, phosphorous and potassium 
contents) and some chemical constituents of fruits (total soluble 
solids (T.S.S.), T.S.S/ acid ratio, vitamin C, water content %, total 
free amino acids, total carbohydrates, total sugars and reducing 
sugars) were increased with the application of the different 
treatments. The best results were obtained from the treatments of 
potassium nitrate at 5% mixed with onion extract at 10%, potassium 
nitrate at 5% mixed with garlic extract at 10% and potassium nitrate 
at 10%. On the contrary, the same treatments decreased total acidity 
and total phenols in fruits as compared to the control. It could be 
recommended to use potassium nitrate at 5% in combination with 
onion extract or garlic extract at 10% for improving bud break, 
growth, yield and chemical constituents of apple trees or fruits. 

 

Key Words: apple (Malus sylvestris, Mill), potassium nitrate, garlic extract, 
onion extract, bud break, growth, yield, chemical constituents. 

 

INTRODUCTION 
         Dormancy in deciduous fruit trees is a physiological syndrome occurring 
annually to enable plants to survive cold winters. Entrance into dormant state 
occurs in late summer and fall. Deciduous trees require low winter 
temperatures to overcome dormancy and grow in the following spring. 
Induction and release of buds from dormancy are linked to structural and 
metabolic modification occurring on the bud level (Ramina et al., 1995). 
     Several chemicals can be used to induce bud break of deciduous fruit trees 
in areas lacking sufficient chilling units. Nitrogenous compounds such as 
potassium nitrate have a synergistic effect on bud break, growth, yield and 
some chemical constituents of many fruit trees (Kuden et al., 1997 on apricot 
trees; Jackson et al., 1997 and El-Shewy et al., 1999 on apple trees). 
     Garlic and onion extract have been widely used for stimulating bud break 
in various fruit species. In this respect, Botelho and Muller (2007a) study the 
effect of garlic extract at different concentration on bud break of "Royal Gala" 
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apple trees compared with the effects of the conventionally used hydrogen 
cyanamide (H2CN2) immediately after winter pruning, different treatments 
were sprayed at dormant bud stage using a hand sprayer. All treatment showed 
similar effects compared with hydrogen cyanamide (H2CN2) alone, achieving 
80% bud sprouting, whereas the control attained 18% bud sprouting. The 10% 
garlic extract + 2% mineral oil treatment was superior to the other treatments, 
reaching 95% bud sprouting at 50 days after treatment and advancing bloom.    

      The beneficial effect of garlic and onion extract on bud break, growth, 
yield and some chemical constituents of different fruit species were studied by 
several workers (Kubota et al., 1999; Kim et al., 2000a & b; Kubota et al., 
(2000) and Botelho et al., (2007) on grape trees; Botelho and Muller (2007a 
& b) on apple trees).  

MATERIALS AND METHODS 
         This study was carried out during the two successive seasons of 2006 
and 2007 in the orchard of the Horticulture Farme of Faculty of Agriculture, 
Fayoum University in an attempt to break dormancy of "Anna" apple variety 
(Malus sylvestris, Mill) grafted on Malling-Merton 106 (MM 106) root stock. 
The trees were 10 years old when experiment started and grown in loamy sand 
soil. Trees were selected in November, 2005 a uniform as possible for spray 
treatments.  

The experiment involved the following treatments  
1- Control (spraying with tap water)     
2 Spraying with potassium nitrate at rate 10%    
3- Spraying with garlic extract at rate 20%    
4 Spraying with onion extract at rate 20%     
5- Spraying with potassium nitrate at rate 5%+ garlic extract at rate 10%       
6- Spraying with potassium nitrate at rate 5%+ onion extract at rate 10%        

The physical and chemical characters of the orchard soil was determined 
according to Wilde et al., (1985) and the results are shown in Table (1). 

 

Table (1): Chemical and physical analysis of the soil 

 

 

Depth 

Physical characteristics 

Particle size distribution  

Texture 

Bulk 

density 

g/cm
3
 

Organic 

mater 

% 

Soil moisture 

constant % 

Coarse 

sand% 

Fine 

sand % 

Silt 

% 

Clay 

% 

F. C W.P A.W 

0-30 57.24 28.99 7.07 6.60 Loamy 

Sand 

1.39 0.81 17.5 7.16 10.75 

30-60 52.87 28.98 8.86 8.37 1.41 0.74 20.1 8.74 11.77 

chemical characteristics 

 Soluble cations (meq /L) pH ECe 

(dS/m) 

Soluble anions (meq/l) 

Ca
++

 Mg
++

 Na
+
 K

+
 Cl

-
 Hco3

-
 So4

--
 

0-30 17.65 15.88 12.23 1.31 7.21 4.49 7.67 2.82 33.44 

30-60 10.20 11.81 5.01 0.62 7.45 2.63 3.65 2.95 22.46 

 

In all experiments, Phosphorous as calcium super phosphate (15.5% P2O5) 
at the rate of 200 kg/fed., was added in the orchard in the second week of 
February.  Nitrogen as ammonium nitrate (33.5% N) at the rate of 250 kg /fed. 
was added in two doses for the orchard (first dose 150 kg/fed. in the second 
week of February and second dose 100 kg./fed. before top flowering (first 
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week of April) and potassium sulphate (48% K2O) at the rate of 50 kg/fed., 
was given in two equal doses in alternative with nitrogen fertilizer. The first 
dose of fertilizer was added in (March) and the second dose given after 30 
days from the first one. The other cultural practices were followed as normal. 
The control trees were sprayed with tap water, however, potassium nitrate 
(containing 13% nitrogen and 44% potassium), garlic extract and onion 
extract were sprayed at two equal doses, the first was sprayed before the end 
of dormancy  (nearly 30

th
 of December), and the second was applied two 

weeks later with a volume of 4 L/tree for each one. Triton B as a wetting 
agent at 0.1% was added to the spraying solutions.  

Preparation  of garlic and onion extracts : 
Garlic or onion samples were ground using mortar and pestle and the 

active ingredients were extracted by ethyl alcohol (95%). The garlic or onion 
ethanol mixture was filtered and the alcohol was removed by evaporating 
under vacuum (30C

º
) using rotary evaporator, Buchi model 011. The extract 

was kept cool in refrigerator (4C
º
) until use. Garlic or onion extract was 

diluted by water to give the final concentration required (10 and 20%) directly 
before use.  
Data recorded  

A. Morphological characteristics 
      In both the two successive seasons of the study, each tree the dates of 
flower and vegetative bud opening were recorded. Number of vegetative and 
flower buds was counted when all buds were opened and the percentages were 
estimated. The dormant buds were also counted and were expressed as 
percentage from the total number of buds. The dates at which flowering 
reached 25, 50, 75 and 100 percent of the total flowers were estimated in each 
treatment. Flowers whose calyx began to extend were tagged in order to 
determine the percent of fruit set. The yield of fruits in kg/tree as well as the 
number of mature fruits/tree were recorded when fruits reached the 
commercial colour to be picked. 
     In order to determine fruit quality, 20 fruits were taken at random from 
each tree as a sample. Samples were transferred immediately to the laboratory. 
Each fruit was weighed to get the average fruit weight. Average fruit size was 
determined by emerging the fruit in a  jar containing water and receiving the 
excess water in a graduated cylinder.  

 

Chemical analysis      
Fresh and dried leaves as well as fruits (May15

th
 for chemical 

constituents & 30
th

 July for mineral elements in leaves and at harvesting, for 
fruits)  were taken to determine the following constituents: total chlorophyll 
was extracted from fresh leaves by acetone (80%) and its concentration was 
determined as mg/100g fresh weight according to Welburn and 
Lichtenthaler (1984), total carbohydrates mg/g dry weight were determined 
colorimetrically by using phenol-sulphuric acid reagent according to the 
method described by Herbert et al. (1971). Total free amino acids in fresh 
fruits were determined as mg/g fresh weight colorimetrically using ninhydrin 
reagent according to the method described by Jayarman (1981). (Total and 
reducing sugars were determined as mg/g fresh weight using 
phosphomolybdic acid reagent., total phenols in fresh fruits were determined 
as mg/g fresh weight using Folin-Denis reagent. Water content in fruits was 
determined, total soluble solids (T.S.S.) in fruits were estimated using handle 
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Refractometer model PZONr. 19877, total acidity was estimated in fruits as 
malic acids using sodium hydroxide for a known normality and 
phenolphthaline as an indicator. Total soluble solids/ acid ratio were 
calculated and vitamin C content in fruits, nitrogen %, crude protein 
percentage and phosphorus % in dry leaves were determined according to 
A.O.A.C., 1995).  Potassium was determined by Flame Photometer, Parkin–
Elmer model 52 according to the method described by Page et al. (1982).  
Statistical analysis: 

The experiment was in a complete randomized block design with 6 
treatments and 3 replicates for each treatment. One tree was used as a 
replicate. Results were statistically analyzed using the L.S.D. at probability 
level of 5% for comparisons according to (Gomez and Gomez, 1983).  

 

RESULTS:  
A- Date of flower bud break: 
       Data presented in Table (2) clearly indicated that spraying apple trees 
with all the tested substances hastened the beginning of flower bud break as 
compared to the control. This earliness reached about  31 and 29 days for 
potassium nitrate at 10%, 25 and 22 days for garlic extract at 20%., 27 and 28 
days for onion extract at 20%, 28 and 25 days for potassium nitrate at 5% 
mixed with onion extract at 10%. and 38 and 38 days for potassium nitrate at 
5% mixed with onion extract at 10% over the control in both seasons, 
respectively. 
        As regards to the effect of the tested substances on 50% bud break, the 
present results clearly show that all treatments hastened 50 % bud break as 
compared to the control. This earliness reached about  35 and 36 days for 
potassium nitrate at 10%, 31 and 31days for garlic extract at 20%, 30 and 31 
days for onion extract at 20%., 34 and 37 days for potassium nitrate at 5% 
mixed with onion extract at 10%. and 40 and 38 days for potassium nitrate at 
5% mixed with onion extract at 10% over the control  in both seasons, 
respectively.  
 

Table (2): Effect of potassium nitrate,  garlic and onion extract treatments on 
time of flower bud opening in "Anna" apple trees. 

Treatments 

Date of flower bud opening 

Beginning 25% 50% 75% End 

Flowering 

period (No. 

of days) 

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 

Control 15/3 17/3 19/3 20/3 1/4 3/4 7/4 7/4 10/4 9/4 26 25 

Potassium nitrate10% 12/2 16/2 16/2 18/2 24/2 26/2 1/3 2/3 8/3 12/3 24 24 

Garlic extract 20% 18/2 23/2 20/2 24/2 1/3 3/3 10/3 12/3 13/3 19/3 23 24 

Onion extract 20% 16/2 17/2 20/2 20/2 1/3 2/3 5/3 6/3 9/3 12/3 21 23 

KNO3 5%+Garlic 10% 15/2 20/2 18/2 21/2 26/2 25/2 3/3 6/3 10/3 14/3 23 22 

KNO3 5%+Onion 10% 5/2 7/2 8/2 10/2 20/2 24/2 22/2 26/2 25/2 1/3 20 22 
 

B-Percentage of bud break: 
        Data presented in Table (3) clearly show that all treatments gave a high 
percentage of flower bud break compared with the control. The maximum 
increases were recorded with potassium nitrate at 5% mixed with onion or 
garlic extract at 10% which recorded 12.56 and 11.33% in both seasons over 
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the control for potassium nitrate plus onion extract and  9.32 and 10.94%  for 
potassium nitrate plus garlic extract, respectively.  

 

C- Yields and its components:  
       Data in Table (3) indicated that all the tested substances increased apple 
yield and its components (fruit-setting, fruit weight, fruit size and fruit 
number) as compared to the control trees. Such trend was true during the two 
studied seasons. The maximum increases were recorded with potassium nitrate 
at 5% mixed with onion extract at 10% and potassium nitrate at 5% mixed 
with garlic extract at 10% which recorded 6.97 and 5.91 for fruit-setting, 33.86 
and 33.28% for fruit weight, 26.52 and 25.47% for fruit size, 6.72 and 5.23% 
for fruit number and 42.82 and 40.22% for apple yield/tree in the first season, 
respectively over the control trees. Moreover, in the second season such 
increases were 7.13 and 6.42 for fruit-setting, 32.05 and 30.91% for fruit 
weight, 25.26 and 25.05% for fruit size, 5.56 and 5.30% for fruit number and 
39.32 and 37.81% for yield/tree, over the control level, respectively. 

 

Table (3): Effect of potassium nitrate, garlic and onion extract treatments on the  
percentage of bud break, fruit setting, Fruit weight (gm), Fruit size(CC

3
), 

total number of fruits/tree and yield/tree in "Anna" apple trees. 

Treatments 

Bud 

break % 
Fruit set% 

Fruit weight 

(gm) 

Fruit size 

(CC3) 

Total number 

of fruits / tree 

Yield per 

tree (Kg) 

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 

Control 79.6 78.33 13.13 13.18 84.63 86.28 95.00 95.64 154.79 153.56 13.10 13.25 

Potassium 

nitrate10% 
86.30 86.70 18.31 19.13 111.62 112.70 118.10 119.10 161.98 160.57 18.08 18.09 

Garlic extract 

20% 
84.60 84.36 16.13 16.58 111.15 112.16 117.60 118.00 157.61 156.91 17.51 17.59 

Onion extract 

20% 
86.60 86.30 18.15 18.25 107.14 108.43 116.00 117.11 158.20 158.01 16.95 17.13 

KNO3 

5%+Garlic 10% 
86.95 86.90 19.04 19.60 112.80 112.95 119.20 119.60 162.90 161.70 18.37 18.26 

KNO3 

5%+Onion 10% 
89.60 87.21 20.10 20.31 113.29 113.94 120.20 119.80 165.20 162.10 18.71 18.46 

L.S.D at 5% 2.24 2.66 1.39 1.42 1.12 1.13 1.56 1.63 2.89 2.93 1.04 1.05 
 

C- Chemical constituents of leaves: 
1- Total chlorophyll, total carbohydrates and total protein  

          Data presented in Table (4) clearly showed that, during the two 
successive seasons of the study, all treatments increased the concentrations of 
leaf constituents (total chlorophyll, total carbohydrates, total protein) as 
compared to the control. The best results were observed when apple trees were 
sprayed with potassium nitrate at 5% mixed with onion extract at 10% and 
potassium nitrate at 5% mixed with garlic extract at 10%   which recorded 
3.19 and 3.19% for total chlorophyll, 16.81 and 16.77% for total 
carbohydrates and 1.44 and 1.44 for total protein in the first seasons and 7.73 
and 7.73% for total chlorophyll, 17.08 and 17.00% for total carbohydrates and 
1.18 and 1.12 for total protein in the second seasons over the control plants, 
respectively.  
2- Nitrogen, phosphorus and potassium concentrations in leaves:  
    Data presented in Table (4) revealed that, leaves of apple trees contained 
higher concentrations of nitrogen, phosphorus and potassium under foliar 
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spray with any of the treatments than the control. The maximum increases 
were obtained when potassium nitrate at 5% mixed with onion extract at 10% 
as well as potassium nitrate at 5% mixed with garlic extract at 10% which 
recorded 0.23 and 0.23 for nitrogen, 0.05 and 0.04 for phosphorous and 0.03 
and 0.06 for potassium in the first seasons and 0.18 and 0.18 for nitrogen, 0.05 
and 0.04 for phosphorous and 0.06 and 0.06 for potassium in the second 
seasons respectively as over the control trees.  

 

 Table (4): Effect of potassium nitrate, garlic and onion extract treatments on 
chemical contents of leaves  in "Anna" variety. 

Treatments 

Total 

chlorophyll 

mg/g.f.w 

Total carbohy 

drate mg/g. 

d.w 

Total protein 

% 
N % P % K % 

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 

Control 1.88 1.81 76.20 76.15 10.56 11.00 1.69 1.76 0.20 0.21 1.52 1.50 

Potassium 

nitrate10% 
1.93 1.94 88.10 89.01 11.94 12.06 1.91 1.92 0.24 0.24 1.53 1.55 

Garlic extract 

20% 
1.93 1.92 87.09 86.60 11.68 11.56 1.87 1.85 0.23 0.22 1.52 1.51 

Onion extract 

20% 
1.93 1.94 88.06 87.15 11.93 12.06 1.91 1.92 0.24 0.29 1.53 1.54 

KNO3 

5%+Garlic 10% 
1.94 1.95 88.98 89.10 12.00 12.12 1.92 1.94 0.24 0.25 1.54 1.56 

KNO3 

5%+Onion 10% 
1.94 1.95 89.10 89.16 12.00 12.18 1.92 1.94 0.25 0.26 1.55 1.56 

L.S.D at 5% 0.04 0.08 1.11 1.20 0.23 0.22 0.04 0.04 0.01 0.01 N.S N.S 
 

D- Chemical constituents of fruits: 
      Data of Tables (5 and 6) clearly showed that spraying apple trees with any 
of the tested substances significantly improved the chemical constituents of 
fruits (total soluble solids (T.S.S.), total acidity, T.S.S/ acid ratio, vitamin C, 
water content %, total free amino acids, total carbohydrates, total sugars, 
reducing sugars, total phenols) as compared to the control trees. Such trend 
was true during the two seasons of the study. The maximum increases were 
recorded with potassium nitrate at 5% mixed with either onion or garlic extract 
at 10%  which recorded 1.5 and 1.5 for total soluble solids, 5.24 and 4.84 for 
T.S.S/ acid ratio, 34.51 and 32.74% for vitamin C, 3.30 and 3.01 for water 
content, 16.94 and 15.96% for total carbohydrates, 20.66 and 19.84% for total 
sugars, 30.27 and 28.19% for reducing sugars and 27.07 and 24.86% for total 
free amino acids in the first seasons respectively, as compared to the control 
trees, and 1.38 and 1.26 for total soluble solids, 4.92 and 4.58 for T.S.S/ acid 
ratio, 31.30 and 29.56% for vitamin C, 4.9 and 4.51 for water content, 17.09 
and 14.74%  for total carbohydrates, 20.09 and 18.59% for total sugars, 30.30 
and 28.78% for  reducing sugars and 31.31 and 30.76% for total free amino 
acids in the second seasons, respectively, as compared to the control trees. On 
the other hand, the data in Table (5) also showed a marked decrease in total 
acidity and total phenols concentrations in fruits when trees were treated with 
any of the tested substances comparing with the control trees.  
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Table (5): Effect of potassium nitrate, garlic and onion extract treatments on 

chemical fruit quality of "Anna" apple fruits. 

Treatments 
TSS % Acidity % 

TSS/Acidity 

ratio 

Vitamin C 

mg/100 ml 

juice 

2006 2007 2006 2007 2006 2007 2006 2007 

Control 11.30 11.40 1.05 1.05 10.76 10.85 1.13 1.15 

Potassium nitrate10% 13.10 12.60 0.88 0.87 14.26 14.36 1.48 1.48 

Garlic extract 20% 12.55 12.60 0.92 0.91 13.58 13.84 1.45 1.48 

Onion extract 20% 12.75 12.60 0.90 0.89 14.16 14.15 1.49 1.46 

KNO3 5%+Garlic 10% 12.80 12.66 0.82 0.82 15.60 15.43 1.50 1.49 

KNO3 5%+Onion 10% 12.80 12.78 0.80 0.81 16.00 15.77 1.52 1.51 

L.S.D at 5% 0.05 0.07 0.04 0.05 0.89 0.89 N.S N.S 

 
Table (6): Effect of potassium nitrate, garlic and onion extract treatments on 

some chemical composition of "Anna" apple fruits. 

Treatments 

Water 

content % 

Total 

carbohydrates 

mg/F.W 

Total sugars 

mg/g F.W 

Reducing 

sugars mg/g 

F.W 

Total free 

amino acids 

mg/g F.W 

Total phenols 

mg/g F.W 

2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 2006 2007 

Control 77.60 76.50 141.60 145.10 85.61 87.10 55.50 56.10 1.81 1.82 0.45 0.47 

Potassium nitrate 

10% 
79.88 80.26 156.6 159.60 100.60 102.60 68.60 69.10 2.20 2.30 0.31 0.28 

Garlic extract 20% 79.60 80.20 150.10 152.50 90.10 91.20 60.61 63.15 1.99 1.98 0.35 0.36 

Onion extract 20% 79.20 79.90 151.10 152.30 91.60 92.30 61.20 62.20 1.97 1.98 0.36 0.37 

KNO3 5%+Garlic 

10% 
80.61 81.01 164.20 166.50 102.60 103.30 71.15 72.25 2.26 2.38 0.30 0.28 

KNO3 5%+Onion 80.90 81.40 165.60 169.90 103.30 104.60 72.30 73.10 2.30 2.39 0.28 0.27 

L.S.D  at 5% 1.15 1.26 2.95 2.99 1.01 1.05 1.11 1.09 0.06 0.08 0.3 0.04 

 

DISCUSSION 
         Spraying apple trees with any of the tested treatments (potassium nitrate 
at 10%, garlic extract at 20%, onion extract at 20%, potassium nitrate at 5% 
mixed with either garlic or onion extract at 10%) resulted in vigorous plant 
(tree) growth as well as high productivity with good fruit quality. Treatments 
increased the measured growth characters . This was due to the fact that these 
treatments resulted in more availability of macronutrients (N, K and S) to 
plants. Enhancement of growth parameters with N application would be 
expected since nitrogen is of extreme importance to plants. It is a constituent 
of many important substances within plant cells such as protoplasm, in 
addition to amino acids, nucleic acids, protein and chlorophylls (Salisbury 
and Ross, 1992).The high levels of endogenous auxin and gibberellins were 
found in those plants sprayed with high N fertilizer (Rajagopal and Rao, 
1974), which encourage cell division and cell elongation, increases leaf 
number and produce a sufficient assimilation area for maximum rate of 
photosynthesis (Greenwood and Hunt, 1986). Moreover, Mengel and 
Kirkby (1987) reported that, the role of K in metabolism, growth and yield 
formation can be characterized by two major function: as an activator of 
enzymes and as K

-
 ions are very mobile within the plant as well as within a 
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cell are transported through biological membranes with high rate and 
specificity. More than 60 enzymes are known to require K

+
 as an activator. 

The high mobility of K
+
 on photosynthesis phloem loading and phloem 

transport …etc. Such important physiological roles enable potassium to 
perform its functions, which lead to an increase in various vegetative growth 
and yield, Also, Kubota et al., (1999) investigated the active substances in 
garlic which is responsible for breaking bud dormancy in grapevines. The 
compounds were identified as diallyl mono-, di-, tri-, and tetra-sulfides, but 
only trace amounts of dimethyl mono- and di-sulfides were present. Exposure 
to volatiles of diallyl di- and tri-sulfides was the most effective treatment in 
promoting bud break, irrespective of the concentration and the duration of 
exposure. However, the effects of dimethyl sulfide and diallyl sulfide on 
budbreak varied among the concentrations and the duration of exposure. These 
results indicate that the active substances in garlic, responsible for breaking 
bud dormancy in grapevines, are sulfur- containing compounds with an allyl 
group (CH2CHCH2), particularly dially disulfide. Moreover, garlic and onion 
extract used in this study, have an improving effect on vegetative growth 
parameters. This may be attributed to the essential role of these substances in 
the  synthesis of some amino acid and consequently, formation of growth 
regulators especially auxin, and ethylene.  
    Also, the favorable effect of the used substances on date of flower bud 
opening may be due to their stimulation effect of natural gibberellin. In this 
connection Luna et al. (1993) and Subha-Drabandhu (1995), concluded that 
the induction of flowering could be correlated with a natural rise in gibberellin 
which promote flower formation in plants by either facilitating the formation 
of flowering hormone in the leaves or expressing it in the growing buds. 
Gibberellins also may be a primarily responsible for bolting which may be 
essential for the formation of the floral stimulus in leaves. Moreover, Subha- 
drabandhu (1995) and Nashaat (1996) reported that some different spray 
treatments may break dormancy by decreasing  ABA content in buds. 
      The improving effect of potassium nitrate, garlic extract and onion extract 
on yield and its components was mainly attributed to its positive action on 
enhancing growth parameters (Table 2) and photosynthetic pigments of plant 
leaves (Table 4). In this respect, Skene (1969) reported that when a bud opens 
and attains the shape of a shoot, its tip acts as a strong sink for metabolites and 
thus being interception center for photosynthates and nutrients results in 
earlier start of the bloom. 

The promotive effect of potassium nitrate, garlic extract and onion 
extract on chlorophyll formation might be attributed to their enhancing effect 
on the nutritional status of apple trees. Also the increase of total chlorophyll 
by spraying with N and K may be due to that N and K play an important role 
for stimulating chlorophyll synthesis enzymes which can be reflected on the 
formation of chlorophyll molecule. Moreover, the stimulating effect of 
potassium nitrate, garlic extract and onion extract as foliar spray on total 
carbohydrates concentrations in leaves of sprayed trees may be directly or 
indirectly due to certain enzymes which activate the anabolic processes 
leading to the accumulation of these substances. The increase of all mentioned 
constituents by foliar N application may be due to that certain enzymes may be 
activated as a result of these treatments leading to the accumulation of such 
substances. The increase of macronutrients (N, P, and K) and protein content 
were supported by the results of El-Shewy et al., (1999) on apple trees. In this 
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connection Tromp (1970) found that there was a decrease in the nitrogen 
concentration of the woody tissues in the spring, particularly in the bark 
tissues of shoots. This might be attributed to the movement of nitrogenous 
compounds from the bark and wood to the developing flower buds and 
growing points. Moreover, the stimulating effect of potassium nitrate, garlic 
extract and onion extract on physical characters (fruit weight and size) and 
chemical fruit characters (T.S.S, total acidity, vitamin C, total carbohydrates, 
total sugars, reducing sugars, total free amino acids and total phenols) was 
mainly attributed to its positive action on enhancing growth parameters (Table 
2) and photosynthetic pigments of plant leaves (Table 4). Concerning the 
effect on T.S.S. and acidity in fruits, the results showed that all treatments 
increased T.S.S. significantly and decreased the total acidity. This increase in 
T.S.S. may be due to the increase in synthesis of carbohydrates and its 
accumulation in the developing fruits of the treated trees. In this connection, 
Boghdadi (1964) mentioned that sugars represented about 70% of the total 
soluble solids (T.S.S) in apple fruits and the increase in sugars lead to increase 
in T.S.S. He also added that the increase in cellular sap lead to decrease in 
acidity as a result of dilution of the organic acids. Moreover Dame et al. 
(1956) and Mann and Singh (1990) on pear, found that the increase in T.S.S. 
may be due to rapid conversion of starch, and the decrease in total acids 
content with advancement of ripening period may be due to that the acids are 
converted into soluble solids. The increase in vitamin C may be due to that 
fruits synthesize ascorbic acid from hexose sugars and hence the adequate 
supply of these precursors would greatly depend on the photosynthetic activity 
(Mapson, 1970). In this connection George et al. (1990) suggested that water 
and nutrients may also be mobilized to the growing points at the expense of 
the developing fruits. Also, Ahmed (1995) found that large "Anna" apple 
fruits had significantly higher reducing and total sugars as well as lower starch 
and non-reducing sugars than small sized fruits. Moreover, Dame et al. (1956) 
found that the increase in accumulation of T.S.S. and sugars during maturation 
has been related to accumulation of glucose, sucrose and higher levels of 
fructose in "Bartlett" pear.  On the other hand, Mann and Singh (1990) found 
that the total phenols content (as tannic acid) decrease during ripening period. 
The reduction in phenolic content during ripening process may be attributed to 
its hydrolysis to different components such as sugars, acids and other 
compounds (Gangwar, 1972). 

   Finally, from the results of the present investigation, it could be concluded 
that the application of potassium nitrate, garlic extract or onion extract greatly 
increased growth and apple yield as well as improved apple quality and its 
chemical constituents. The constituents of these substances participate in the 
different metabolic processes which increased syntheses of chlorophyll, 
carbohydrates, total free amino acids, and absorption of essential nutrients, so 
that the use of potassium nitrate, garlic extract  and onion extract could increase 
apple productivity with high fruit quality.  

 

 

 

 

 

 



EFFECT OF POTASSIUM NITRATE, GARLIC AND ONION…………..    91 

Fayoum J. Agric. Res. & Dev., Vol.22, No.1, January, 2008 

 
REFERENCES 
Ahmed, E. Z. (1995): Effect of Gibberellin, Cycocel, Calcium and Boron, 

fruit size and position within tree canopy on quality and mineral 
content of Anna apple fruits during storage. Ph. D. Thesis, Alexandria 
Univ. 

A.O.A.C. (1995): Official Methods of Analysis of the Association of Official 
Agricultural  Chemists. 16

th
 ed., Washington D.C., USA. 

Boghdadi, H. A. (1964): Principles of fruit production . Dar El-Maerif, Cairo, 
Egypt, 3

rd
 ed., pp. 663-667. 

Botelho, R. V. and Muller, M. M. L. (2007a): Evaluation of garlic extract on 
bud dormancy release of "Royal Gala" apple trees. Australian Journal 
of Experimental Agriculture 47 (6) 738-741 

Botelho, R. V. and Muller, M. M. L. (2007b): Garlic extract as alternative 
on bud dormant break of apple trees cv. Fuji Kiku. Rev.  Bras. Frutic., 
Vol. 29, No. 1,p. 37-41.  

Botelho, R. V.; Pavanello, A. P.; Pires, E. J. P.; Terra, M. M. and Mullr, 
M.M.L. (2007): Effect of chilling and garlic extract on bud dormancy 
release in Cabernet Sauvignon grapevine cuttings. Am. J. Enol. Vitic. 
58; 402-404.                                                                                      

Dame, C.D.; Lonard, S. J.; Luh, B. S. and G. L. Mansh (1956): The 
influence of ripeness on the organic acids, sugars and pectin of canned 
Bartlett pears. Fd. Techn. Champing 10: 23-33. 

El-Shewy, A.A.; Ibrahim, A.A.; Zeid, F.A. and El-Yazal, M.A.S. (1999): 
Effect of some dormancy breaking compounds on chemical 
composition of leaves and buds of some apple cultivars. II-Chemical 
composition vegetative and generative buds. Annals of Agric., Sci., 
Moshtohor 87 (4): 2279-2306. 

Gangwar, B.M. (1972): Biochemical studies on growth and ripening of 
guava. Indian Food Packer, 26: 13-15. 

Gomez, K.A. and Gomez, A.A. (1983): Statistical Analysis Procedure of 
Agricultural Research. John Wiley and Sons, New York, pp. 25-30. 

George, A.P.; R.J. Nissen; Lioyed, J. and K. Richens (1990): Factors 
affecting fruit quality of low chill stone fruit in subtropical Australia. 
Acta. Hort., 279: 559-564.  

Greenwood, D. J. and J. Hunt (1986): Effect of nitrogen fertilizer on the 
nitrate contents of field vegetables grown in Britain. J. Sci. Food 
Agric., 37: 373 – 383 .   

Herbert, D.; Phipps, P.J. and Strange, R.F. (1971): Determination of total  
carbohydrates. Methods in Microbian, 5 (B): 209-244. 

Jayarman, J. (1981): Laboratory Manual in Biochemistry, Wiley Eastern 
Limited New York, pp. 61-73. 

Jackson J.E.; Barritt, B.H, and Kappel, F. (1997): Branch induction using 
hydrogen cyanamide and Promalin. Acta-Horticulturae, No. 451, 679- 
681. 

Kim, S.; Kim, S.H.; Kim, S.K. and Kim, S.H. (2000a): Effects of Allium, 
Merit Blue, and soluble P-K formulae on budbreak in differentially 
chilled "Campbell Early" grapevines. Journal of the Korean Society for 
Horticultural Science. 2000, 41: 3, 265-268. 

 
 



Morsi, M.E. and Mohamed A. Seif El-Yazal                                         92 

Fayoum J. Agric. Res. & Dev., Vol.22, No.1, January, 2008 

 
Kim, S.K.; Kim, S.H.; Lee-Young, C.; Kim, S.K.; Kim, S.H. and Lee, Y.C. 

(2000b): Effects of anaerobiosis and subsequent treatments with Merit 
Blue and Allium formulae on budbreak in 'Campbell Early' and 
'Muscat Bailey A' grapevine cuttings. Journal of the Korean Society for 
Horticultural Science. 41: 3, 269-272. 

Kubota, N. and Miyamuki, M. (1992): Breaking bud dormancy in 
grapevines with garlic paste. Journal of the American Society for 
Horticultural Science. 117: 6, 898-901. 

Kubota, N.; Yamane, Y.; Toriu, K.; Kawazu, K.; Higuchi, T. and 
Nishimura, S.(1999): Identification of active substances in garlic 
responsible for breaking bud dormancy in grapevines. Journal of the 
Japanese Society for Horticultural Science. Nov., 68 (6): 1111-1117. 

Kubota, N.; Matthews, M.A.; Takahagi, T. and Kliewer, W.M. (2000): 
Budbreak with garlic preparations: effects of garlic preparations and of 
calcium and hydrogen cyanamides on budbreak of grapevines grown in 
greenhouses. American Journal of Enology and Viticulture. 2000, 51: 
4, 409-414. 

Kuden, A.B.; Son-L; Kuden, A. and Dennis-FG (1997): Dormancy 
breaking experiments on apricot . Acta. Horticulture. No. 441, 153-
157. 

Luna, V.; Soriano, M.D.; Bottini, R.; Sheng, C.; and R.P. Pharis (1993): 
Levels of endogenous gibberellins, abscisic acid, Indole 3 acetic acid 
and naringenin during dormancy of peach flower buds. Acta Hort., 
329: 165 -267. 

Mann, S. S. and B. Singh (1990): Some aspects on development physiology 
of patharankh pear. Acta. Hort., 279: 155-158. 

Mapson, L.W. (1970): Vitamins in fruits. In The Biochemistry of fruits and 
their production. Vol. 1, Ac Hulme. Ed . Academic press. New York. 

Mengel, K. and Kirkby, E.A. (1987): Principal of plant nutrition .4
th

 Ed.                              
International potash Institute. Pern, Switzerland ,pp.687. 

Nashaat, E.M.A. (1996): Bud break, yield, fruit quality and some endogenous 
compounds of flame seedless grape vines and sultani fig trees in 
relation of dormex spray. M. Sc. Thesis, Univ. of Alexandria. 

Page, A. I.; Miller, R. H. and Keeny, D. R. (1982): “Methods of Soil 
Analysis”. Part II. Chemical and Microbiological Methods. 2

nd
 Ed. 

Amer. Soc. Agron., Madison, Wisconsin, USA. 
Rajagopal, V. and I. M. Rao (1974): Changes in the endogenous level of 

auxin and gibberellin like substances in the shoot apices of N- deficient 
tomato plant. Aust. J. Bot., 22: 429 – 435.  

Ramina, A.; Colauzzi, M.; Masia, A.; Pitacco, A.; Caruso, T.; Messina, R. 
and G. Scalabrelli (1995): Hormonal and climatological aspects of 
dormancy in peach  buds. Acta Hort. 395: 35-45. 

Salisbury, F. B. and C.W. Ross (1992): The photosynthesis, transpiration 
compromise. In: Plant Physiology, pp. 66-92. Wadsworth Pub. Comp. 
California USA. 

Skene, K. G. M. (1969): A comparison of the effects of cycocell and tipping 
on fruit set Vitis vinefra L. Aust. J. Bio. Sci. , 22: 1305 – 1311. 

Subha-drabandhu, S. (1995): Induction of bud break in apple trees that              
received insufficient chilling by hydrogen cyanamide. Acta Hort., 409: 
171-178. 



EFFECT OF POTASSIUM NITRATE, GARLIC AND ONION…………..    93 

Fayoum J. Agric. Res. & Dev., Vol.22, No.1, January, 2008 

 
Tromp, J. (1970): Storage and mobilization of nitrogenous compounds in 

apple trees with special reference to arginine. In physiology of trees 
crops., Eds. L.C. Luckwill and C.V. cutting, 14: 3-59. Academic Press, 
Londone and New York. 

Welburn, A.R. and Lichtenthaler, H. (1984): Formula and program to 
determine total caroteniods and chlorophyll a and b of leaf extracts 
different solvents. In Advances in photosynthesis Research (Sybesma 
C.Ed.) Vol., II pp. 9-12, Mortinus Njihoff Dr. W. Junk publishers, the 
Hague 

Wilde, S.A.; Corey, R.B.; Lyer, J.J. and Voigt, G.K. (1985): Soil and Plant 
Analysis For Tree Culture, 3

rd
 Ed. Oxford IBLT Publishing Co., New 

Delhi: 9-100  
 

 تفتح البراعم والنمو  الثوم والبصل على كل من نترات البوتاسيوم ومستخلص تأثير
 لأشجار التفاحوالمحصول والمحتوى الكيماوي 

 

 ومحمد احمد سيف اليزل** *محمد السيد مرسى
 مصر - جامعة الفيوم - كلية الزراعة -* قسم البساتين 

 هصر –جاهعة الفيوم  –كلية الزراعة  – النبات الزراعى** قسن           
 

م فى تربة رملية طميية بمزرعة التجاار  6002 و 6002 أجرى هذا البحث خلال موسمين متتاليين
بكلية الزراعة بالفيوم لدراسة تأثير رش النباتات بنترات البوتاسيوم ومستخلص الثوم والبصل على تفتح البراعم 

ى)نترات ـبساااتة معااااملات وهااا الآشاااجار تااام رش .لآشاااجار التفاااا  والنماااو والمحصاااول والمحتاااوى الكيمااااو 
%+ مساااتخلص 5 و نتااارات البوتاسااايوم %60% ومساااتخلص البصااال60% ومساااتخلص الثاااوم00البوتاسااايوم

 .بالإضافة الى الكونترول )الرش بالماء فقط( %(00%+ مستخلص البصل5% و نترات البوتاسيوم00الثوم
كل صافات النماو )ميعااد تفاتح الباراعم الزهرياة ونسابة أوضحت النتائج المتحصل عليها بصفة عامة أن         

تفااتح البااراعم( وايضااا المحصول/شااجر  و صاافات المحصااول )نساابة العقااد ووزن الثماار  وحجاام الثماار  وعاادد 
وبعاا   (البروتيناااتو)الكلااوروفيلات الكليااة والكربوهياادرات الكليااة  الثمااار( والمكونااات الكيماويااة لاا ورا 

بوتاسيوم( وأيضا محتاوى الثماار مان الماواد الصالبة الذائباة الكلياة ونسابةالمواد  –فسفور – نالعناصر )نتروجي
الصلبة الذائبة الكلياة/ الحموضاة وفيتاامين ا والكربوهيادرات الكلياة والساكريات الكلياة والمختزلاة وا حماا  

لى أعلى القيم للقياسات الساابقة المختلفة, وتم الحصول ع تا مينية الحر  الكلية قد زادت نتيجة الرش بالمعاملا
+ مساااتخلص  %5 نتااارات البوتاسااايوم وأ% 00+ مساااتخلص البصااال %5عناااد اساااتخدام نتااارات البوتاسااايوم

% وعلى العكس من ذلك أدى الرش باستخدام نفاس المعااملات ىلاى تنااقص 00و نترات البوتاسيومأ %00الثوم
 نة بالكنترول. محتوى الثمارمن الحموضة الكلية والفينولات الكلية مقار

وهكذا نوصى باستخدام نترات البوتاسيوم او مستخلص البصل اومستخلص الثوم سواء بصور  منفارد  او       
متحد  مع نترات البوتاسيوم رشا على الاشجار لتحسين تفتح البراعم والنماو الخضار  والمحصاول والمكوناات 

 .لآشجار التفا  الكيماوية


