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ABSTRACT 
 

This investigation was undertaken to study the effects of different soil 
application of some biostimulants fertilizers on some vegetative growth, fruiting 
parameters and fruit quality as well as leaf nutrient content of "Anna" apple trees 
budded on MM106 rootstock grown under El-Kanater Horticultural Research Station 
conditions during 2013 and 2014 consecutive seasons. 

The obtained data displayed obviously that all treatments in this study resulted 
in a positive increase in all investigated vegetative growth measurements i.e., shoot 
length, number of leaves/shoot, leaf dry weight and leaf area. Furthermore, fruiting 
parameters (fruit set %, tree yield in kg and yield increment (%) in relation to the 
control) were increased when trees treated with all studied treatments in the two 
experimental seasons. Moreover, fruit quality including both fruit physical 
characteristics i.e., fruit weight, volume, firmness, height, diameter and fruit shape 
index and fruit chemical properties such as TSS %, acidity % and TSS/acid ratio were 
improved by subjected trees to different biostimulants treatments as compared with 
the control. In addition to that, leaf nutrient contents of some macro-elements (N, P 
and K) and some micro-nutrients (Fe, Zn and Mn) were improved from the standpoint 
of statistic by all investigated treatments as compared the control during both 2013 
and 2014 seasons of study. 

In general, it could be concluded that, all investigated biostimulants treatments 
under study exhibited a significant and beneficial influences on most of parameters 
and characters of "Anna" apple fruit trees. However, the Humic acid treatment was 
the most effective for increasing both vegetative growth and fruiting parameters as 
well as improving majority of fruit quality and leaf nutrient contents of "Anna" apple 
trees. 

 

INTRODUCTION 
 

Apple is considered one of the major and most important deciduous 
fruit trees cultivated in Egypt. Increasing and improving both productivity and 
quality of apple fruits to fulfill locally demands as well as reducing either 
production costs or environmental pollution are the great important aims of 
researchers. 

Nowadays, biofertilization of various fruit trees has called the attention 
of research workers as an alternative to chemical fertilizers. Biofertilization is 
very safe for human, animal and environmental to get lower pollution and 
reduce soil salinity via decrease using mineral fertilization as well as save 
fertilization costs. 

Biofertilizers are the most importance for plant production and soil as 
they play an important role in increasing vegetative growth on apple. Also, 
Fathi et al. (2002); Eissa-Fawzia (2003) and Kabeel et al. (2008) showed 
that, all biofertilizers (Nitrobeine, Phosphorene, Biogein, Rhizobacterien and 
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Humic acid) are highly beneficial to increase microbial and mycrohizal activity 
a plant growth bio-stimulant, an active soil enhanced and very effective in 
improving nutritional status of trees through promote nutrient uptake 
(chelating agent)  as well as increased crop yield of apple, apricot seedlings, 
peach and pear trees. 

In addition, Nitrobeine has greater amount of synbiotic and non 
synbiotic bacteria responsible for fixation of nitrogen by atmosphere and 
application of it achieved the following merits: (a) Decrease the amount of 
mineral nitrogen by 25 % (Abd El-Fattah, 1998) and save half the normal 
field rate of inorganic nitrogen fertilizer. (b) Increase both the availability of 
various nutrients by plant and resistance of plants to root disease (Ahmed et 
al., 1997) (c) Reduce salinity problems and the environmental pollution 
produced by the application of chemical fertilizers. 

Therefore, the main objective of this investigation is to study the most 
effective fertilization treatments of different biostimulants fertilizers through 
studying their impact on vegetative growth measurements, leaf mineral 
content and both fruit productivity and quality of "Anna" apple trees. 
 

MATERIALS AND METHODS 
 

The present investigation was carried out at El-Kanater Horticultural 
Research Station, Kalyubia Governorate, Egypt, during two successive of 
2013 and 2014 seasons, on six year-old apple trees. "Anna" cv., budded on 
M.M. 106 rootstock, planted at 3.5 x 3.5 meters apart, grown in a clay loamy 
soil and flood irrigation was used. Trees were carefully selected healthy, 
nearly uniform in growth vigour and received regularly the same cultural 
practices used in that district. The different investigated treatments in this 
study were as follows: 
1- Control (untreated treatment)  
2- Rhizobacterine (Rhiz.) (100 gms) + humic acid (30 cm)/tree. 
3- Nitrobeine (Nit.) (100 gms) + humic acid (30 cm)/tree. 
4- Phosphorine (Phos.) (50 gms) + humic acid (30 cm)/tree. 
5- Microbeine (Mic.) (100 gms) + humic acid (30 cm)/tree. 
6- Humic acid (30 cm)/tree. 

All treatments were applied on mid-February during both seasons. 
Eighteen trees were devoted and the complete randomized design was used 
whereas, each treatment was replicated three times and every replicate was 
represented by a single tree. On each tree four main scaffold (branches) well 
distributed around the periphery (one branch on each direction) were tagged 
and the following parameters were determined. 
1- Vegetative growth. 

 Four main branches nearly similar in diameter were selected around 
the tree and tagged to measure the length of new shoots which developed on 
these branches. These measurements were conducted twice, firstly on third 
week of April and repeated secondly on mid-August when growth ceased 
then, shoot length increase was estimated as following equation: 
 

Shoot length increase =Shoot length on (mid August)–Shoot length on (3
rd
 week of April) 
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Also, on mid-August leaves of tagged shoots on each tree were 
counted and recorded then the average number of leaves/shoot was 
estimated and leaf area (cm

2
) was measured by using portable leaf area meter 

[Moedl: YMI-A20110122-1]. In addition, samples of thirty mature leaves were 

collected and oven dried at 70 C till constant weight then, leaf dry weight in (gm) 
was recorded. 
2- Fruiting parameters: 
    Fruit set (%). 

Number of flowers at full bloom and the initial number of fruits at the 
end of blooming stage on the labeled limbs in all treatments were counted 
and recorded then the percentage of fruit set was calculated as the following 
equation as follows: 

 

                         Number of fruitlets 

Fruit set (%) = ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  x 100         ـ
         Total No. of flowers at full bloom 
 

Tree yield (kg/tree and increment % in relation to the control). 
The average yield as kg/tree, for each treatment was recorded at the 

picking time. Furthermore, yield increment percentage in comparison the 
control for each treatment was calculated to the following equation: 

  

yield/treatment - yield/control 
Yield increment (%) = ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ  x 100 

yield/control 
 

3- Fruit quality: Samples of ten fruits from each replicate were collected at 
harvesting time and the following properties were determined as follows. 

Fruit physical properties: including fruit weight (gm), fruit volume (ml
3
), 

fruit dimensions (fruit height and fruit diameter in cm), fruit shape index (fruit 
height/fruit diameter ratio) and fruit firmness (Ib/inch

2
) was measured by 

using pressure tester with 7/18 plunger (Magness and Taylor, 1925). 
Fruit chemical properties: 

- Total soluble solids (TSS %): Handy refractometer was used to determine 
the TSS % in fruit juice according to the method described in AOAC 
(1985). 

- Fruit titratable acidity (%): Fruit juice acidity % as malic acid (gm/100 gms 
fruit juice) was measured according to the method described by Vogel 
(1968) and AOAC (1985). 

- TSS/acid ratio: TSS/acid ratio was estimated by dividing the total soluble 
% over total acidity %. 

4- Leaf mineral content: Leaf contents of some macro elements (N, P and 
K) and some micro nutrients (Fe, Zn and Mn) were determined. The 
following procedures were used: 

-  Total N was determined by modified micro-Kjeldahl method as described 
by Pregl (1945). While P determination was carried out colormeterically 
according to Murphy and Reily (1962). Moreover, K, Fe, Zn and Mn were 
determined using Atomic absorption spectrophotometer (3300) according 
to the method described by Jackson and Ulrish (1959) and Chapman and 
Pratt (1961). 
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All the obtained data during the two seasons of study were subjected 
to analysis of variance method according to Snedecor and Cochran (1990). 
Meanwhile, differences among means were compared using Duncan's 
multiple range tested at probability of 5 % level (Duncan, 1955). 

 

RESULTS AND DISCUSSIONS 
 

Vegetative growth measurements:  
With respect to the vegetative growth measurements under study i.e., 

shoot length (cm), number of leaves per shoot, leaf dry weight (gm) and leaf 
area (cm

2
) in response to the investigated treatments, data tabulated in Table 

1 revealed obviously that, all biostimulants fertilizer treatments under study 
increased generally all the studied vegetative growth parameters in both 
2013 and 2014 seasons of study as compared with untreated trees (control), 
which was statistically the inferior as exhibited the shortest shoot, the least 
number of leaves per shoot; the lightest dry weight of leaves and the smallest 
leaf area.  
 

Table (1): Shoot length, number of leaves/shoot, leaf dry weight and 
leaf area of "Anna" apple trees in response to organic and 
bio-fertilizers during both 2013 and 2014 seasons 

Treatments 

Shoot length 
(cm) 

No. of leaf/ 
shoot 

Leaf dry weight 
 (g) 

Leaf area 
(cm

2
) 

2013 2014 2013 2014 2013 2014 2013 2014 

Control 36.33B 37.27C 24.67C 25.67C 0.395C 0.390C 33.16 E 33.33E 

Rhiz. + H.A. 45.78A 48.53A 33.56A 35.33A 0.432A 0.457A 44.50A 43.00A 

Nit. + H.A. 45.56A 41.37B 32.11A 32.90AB 0.425AB 0.440A 39.50B 40.00B 

Phos. + H.A. 37.12B 38.17BC 27.89BC 27.00C 0.410BC 0.407BC 34.50D 34.33D 

Mic. + H.A. 39.45B 40.98BC 32.45A 31.33B 0.415AB 0.438A 37.33C 38.16C 

Humic acid 38.23B 40.98BC 30.67AB 30.67B 0.410BC 0.418B 37.33C 38.33C 

Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 

 
On the other hand, data indicated that both (Rhiz. +H.A.) and (Nit. + 

H.A.) treatments were statistically the superior and had more stimulating 
effect on vegetative growth parameters as compared to the other 
investigated treatments, where the longest shoot, the highest value of leaves 
number per shoot and the heaviest leaf dry weight as well as the largest leaf 
area were induced from them. Such trend was detected during both 2013 
and 2014 seasons of study. Additionally, the other remain treatments were 
intermediate the abovementioned two extreme. The abovementioned results 
concerning all vegetative growth measurements can be explained as the 
enhancement of tree growth by the biostimulants application may be 
attributed to the performed effect of tree growth regulating substances 
produced by the effective micro-organisms or in improving the availability and 
acquisition of nutrients from the soil which promoted the vegetative growth. 
However, Martin et al., (1989) and Jagnow et al., (1991) they stated that, the 
bacteria associated with biofertilizers produce adequate amount of IAA and 
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Cytokinins which increase the surface area per unit root length and 
enhanced the root hair branching with an eventual increase in acquisition of 
nutrient from the soil. The present results are in a complete agreement with 
those reported by many researchers Eissa-Fawzia (2003), Kabeel et al. 
(2005), Shddad et al. (2005) and El-Naggar (2009) on apricot trees; Mansour 
(1998) and Kabeel et al. (2007) on apple trees; Mahmoud and Mahmoud 
(1999) on peach trees and Abou-Grah-Fatma (2004), Wahba (2007) and 
Darwesh (2012) on persimmon trees. 
2- Fruit productivity:- 

Fruit set percentage. 
Data represented in Table 2 declared that the percentage of fruit set 

responded significantly to all studied treatments as compared to the control 
trees which was statistically the inferior as exhibited the least value of fruit 
set % during the two seasons of study. On the other hand, results showed 
that, (Humic acid), (Nit. + H.A.) and (Mic. + H.A) treatments exhibited 
statistically the highest values of fruit set % as compared to other investigated 
biostimulants treatments especially in the second season while, all biostimulants 
treatments were equally effective from the standpoint of statistic in the first 
one. The obtained data are in conformity with those previously mentioned by 
Kabeel et al. (2007) on apple trees; Kabeel et al. (2008) on pear; El-Naggar 
(2009) on apricot; Wahba (2007) and Darwesh (2012) on persimmon trees.  

Tree yield and yield increment % in relation to control. 
Data in Table 2 displayed obviously that, all used biostimulants 

treatments resulted in a significant increases in yield expressed as kg/tree as 
compared with the control. Moreover, the highest significant yield (kg/tree) 
was gained by Humic acid treatment while untreated trees (control) treatment 
exhibited statistically the lowest tree yield. Such trend was true during both 
2013 and 2014 seasons of study. Additionally, the other biostimulants 
treatments were in between the abovementioned two extents during the two 
experimental seasons. 
 

Table (2): Fruit set (%), yield (kg/tree) and yield increment % of "Anna" 
apple trees in response to organic and bio-fertilizers during 
both 2013 and 2014 seasons. 

Treatments 
Fruit set (%) Yield (kg/tree) Yield increment (%) 

2013 2014 2013 2014 2013 2014 

Control 11.65B 11.60C 27.33D 24.83D 0.001D 0.0001E 

Rhiz. + H.A. 13.85A 14.32B 32.33B 34.83AB 18.29B 25.70C 

Nit. + H.A. 14.59A 15.94AB 32.33B 34.83AB 18.29B 40.27B 

Phos. + H.A. 13.32AB 14.30B 30.00C 32.83C 9.70C 32.22D 

Mic. + H.A. 14.30A 16.14A 32.33B 34.00BC 18.29B 40.27B 

Humic acid 14.77A 14.64AB 34.33A 36.00A 25.64A 44.98A 

Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 

 
With respect to the yield increment % as compared to the control, data 

in the same Table showed clearly that, the response typically followed the 
same trend previously detected with the average tree yield estimated as kg 
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per tree especially in the first season. However, the greatest percentage of 
yield increment over the control was always in concomitant to the treated 
trees with Humic acid treatment. On the contrary, treated trees with (phos. + 
H.A) treatment was the least effective biostimulants treatment regarding the 
response of both tree productivity parameters (yield and yield increment %) 
in the two seasons of study. Moreover, the other remain biostimulants, 
treatments were intermediate as compared to those of both abovementioned 
two extents. Such trend was detected during both the first and second 
seasons of study for both aforesaid parameters. The present results are in 
agreement with those previously reported by Kabeel et al. (2005), Shddad et 
al. (2005) and El-Naggar (2009) on apricot trees; Kabeel et al. (2007) on 
apple trees and Kabeel et al. (2008) on pear trees, Abou-Grah-Fatma (2004), 
and Sharaf et al. (2012) on persimmon trees.  
3- Fruit quality. 

Fruit physical properties. 
Fruit weight and fruit volume. 

With respect to the fruit weight (gms) and fruit volume (ml3) as 
influenced by different tested biostimulants treatments under study, data 
tabulated in Table 3 revealed clearly that, both studied characters were 
increased by all investigated soil applied treatments of biostimulants. 
However, those increase were significant (except as for Rhiz. + H.A. 
treatment) as compared to the control treatment during both the first and 
second seasons of study. Moreover, it could be noticed that, the heaviest 
weight of fruits (142.6, 140.8 and 137.8 gms) and (143.1, 143.0 and 139.1) 
were obtained from (Humic acid), (Nit. + H.A.) and (Mic. + H.A.) treatments in 
the two seasons, respectively. Meanwhile, all abovementioned treatments 
were equally effective as compared to each other from the standpoint of 
statistic. Furthermore, results concerning fruit volume followed nearly the 
same trend previously detected with fruit weight, where the greatest fruit 
volume was induced from (Humic acid), (Nit. + H.A.) and (Mic. + H.A.) 
treatments, respectively. While, differences between them were insignificant. 
Contrary to that, control treatment was induced significantly the lightest 
weight and the smallest volume of fruit, during both 2013 and 2014 seasons. 
Such trends were true throughout two seasons of study.  

The present results are in accordance with those previously mentioned 
by Mansour (1998), Fathi et al. (2002), Shaddad et al. (2005), Kabeel et al. 
(2008); El-Naggar (2009) and Sharaf et al. (2012) on some deciduous fruit 
trees. 

Fruit firmness. 
Obtained data in Table 3 displayed clearly that both biostimulants soil 

applied treatments of (Phos. + H.A.) and (Humic acid) increased fruit flesh 
firmness and induced fruits heaving firmer flesh texture as compared to the 
other investigated treatments with no significant between each other 
whereas, both aforesaid treatments were equally effective from the 
standpoint of statistic during both the first and second seasons of study. On 
the other hand, the opposite trend was detected with (Nit. + H.A.) treatment 
which resulted statistically in increasing flesh softness of "Anna" apple fruits 
as compared with any other tested treatments under study during the two 
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experimental seasons. In addition, the other remain treatments including 
control treatment were in between the abovementioned two extents. Such 
trend was true during both 2013 and 2014 seasons of study.  

The concerned results were supported by findings of several 
researchers Akl et al. (1997) on grapevine, Kabeel et al. (2008) on pear, El-
Naggar (2009) on apricot trees; Abou-Grah-Fatma (2004) and Sharaf et al. 
(2012) on persimmon trees.  
 

Table (3): Fruit weight, fruit volume and fruit firmness of "Anna" apple 
trees in response to organic and bio-fertilizers during both 
2013 and 2014 seasons. 

Treatments 

Fruit weight  
(g.) 

Fruit volume  
(cm

3
) 

F. firmness 
 (Ib/inch

2
) 

2013 2014 2013 2014 2013 2014 

Control 124.4C 118.6C 115.0C 116.7C 12.00A 11.65B 

Rhiz. + H.A. 128.2B 126.3B 118.7C 118.3C 11.06B 11.51B 

Nit. + H.A. 140.8A 143.0A 130.0AB 132.7AB 10.69C 10.93C 

Phos. + H.A. 136.7A 137.7A 127.5B 129.0B 12.30A 12.43A 

Mic. + H.A. 137.8A 139.1A 131.7AB 131.7AB 11.17B 11.75B 

Humic acid 142.6A 143.1A 135.5A 135.0A 12.16A 12.47A 
Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 

 

Fruit dimensions (fruit height and fruit diameter). 
Regarding the effect of various investigated biostimulants treatments 

on fruit dimensions (fruit height and fruit diameter in cm). it is quite evident 
from data presented in Table 4 that, fruit height was increased significantly 
by all studied biostimulants soil applied treatments as compared to the 
control treatment which showed the least significant value in this respect 
during both 2013 and 2014 seasons of study. Whereas, the highest 
significant values of fruit height resulted from trees subjected to both (Humic 
acid) and (Nit. + H. A.) treatments, respectively, while the differences were 
insignificant between the two aforesaid treatments as compared to each 
other in the two seasons of study. On the other hand, other treatments were 
responded in between to both abovementioned extents from standpoint of 
statistic. Considering the fruit diameter, data in the same Table indicated 
that, all investigated treatments under study followed approximately a similar 
trend to that abovementioned and detected with fruit height during both the 
first and second experimental seasons. 

The obtained results are in harmony with those stated by some 
investigators Mansour (1998) and Kabeel et al. (2007) on apple trees; Fathi 
et al. (2002), on apple and peach trees, Eissa-Fawzia (2003), Shddad et al. 
(2005), Kabeel et al. (2005) and El-Naggar (2009) on apricot fruit and Abou-
Grah-Fatma (2004) and Sharaf et al. (2012) on persimmon trees. 
Fruit shape index. 

Regarding the fruit shape index (fruit height/fruit diameter ratio), data in 
the abovementioned Table indicates obviously that, the trend was not so firm 
to be the same during both 2013 and 2014 seasons of study. However, 
"Anna" apple trees treated with all biostimulants soil applied treatments 
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under study induced fruits exhibited the greatest value in their fruit shape 
index as compared to the control. Moreover, it could be noticed that, the 
control treatment resulted the least value of fruit shape index in the two 
seasons of the experimental work. 

The present results are in harmony with those previously reported by 
Mansour (1998), Fathi et al. (2002) and Kabeel et al. (2007) on apple and 
peach; Eissa-Fawzia (2003), Shddad et al. (2005), Kabeel et al. (2005) and 
El-Naggar (2009) on apricot and Sharaf et al., (2012) on persimmon trees. 
 

Table (4): Fruit diameter, fruit height and fruit shape index of "Anna" 
apple trees in response to organic and bio-fertilizers during 
both 2013 and 2014 seasons. 

Treatments 
Fruit height (cm) Fruit diameter (cm) F. shape index 

2013 2014 2013 2014 2013 2014 

Control 6.39D 5.83D 6.40C 6.09D 0.998B 0.957B 

Rhiz. + H.A. 6.80C 6.93B 6.46C 6.68BC 1.052A 1.037AB 

Nit. + H.A. 6.68C 6.53C 6.84A 7.00A 1.073A 1.039A 

Phos. + H.A. 6.87AB 7.27A 6.42C 6.45C 1.004AB 1.038AB 

Mic. + H.A. 6.90B 7.33A 6.54BC 6.54BC 1.050A 1.120A 

Humic acid 7.28A 7.47A 6.78AB 6.83A 1.040A 1.020AB 
Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 

 
Fruit chemical properties. 
Fruit juice TSS (%). 

With regard to the effect of biostimulants investigated fertilizer 
treatments on Juice TSS % of "Anna" apple fruits, tabulated data in Table 5 
revealed obviously the positive relationship between fruit juice TSS % and all 
soil applied fertilization treatments under study whereas, TSS % was 
responded significantly to the different biostimulants treatments as compared 
to the control during both the first and second seasons of study. Moreover, 
providing apple trees with (Humic acid and Mic. + H.A.) treatments treatment 
exhibited the richest fruits in their content of TSS % and produced fruits with 
the highest values in this respect. Furthermore, the opposite trend was 
observed with the untreated trees treatment, such subjected to control trees 
which produced the fruits lower in their fruit juice TSS %. Meanwhile, the 
other investigated biostimulants treatments were in between the 
abovementioned two extents during both 2013 and 2014 seasons of study.  
Fruit juice acidity (%). 

Data in Table 5 showed clearly the effect of biostimulants investigated 
treatments on fruit juice total acidity % . it indicates that, the highest total 
acidity % was always in concomitant to such produced by trees treated with 
treatment of (Phos. + H.A.) in both seasons of study, where this treatment 
resulted in the greatest values of fruit juice total acidity % as compared to the 
other treatments. On the other hand, the remain biostimulants treatments 
increased generally fruit juice total acidity % as compared to the control 
during both seasons of study whereas, these increases were so little to reach 
the level of significance especially in the second season of study. 
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TSS/acid ratio: 
As for the effect of biostimulants soil applied treatment on TSS/acid 

ratio, its quite evident from data in the same Table that, providing apple trees 
with the (Humic acid), (Mic. + H.A.), (Rhiz. + H.A.) and (control) soil applied 
treatments were resulted in the highest values of TSS/acid ratio from the 
standpoint of statistic with insignificant differences between each other in the 
first season only. Meanwhile, this trend was observed with the treatment of 
(Mic. + H.A.) in the second one. On the other hand, the opposite trend was 
detected with that trees subjected to (Phos. + H.A.) treatment which induced 
statistically the least values of TSS/acid ratio in apple fruits during the first 
and second of experimental seasons compared to other biofertilizer 
treatments. 

Obtained results with respect to the response of investigated fruit 
chemical properties to studied biostimulants treatments are supported by the 
findings of many researchers Fathi et al. (2002) and Kabeel et al. (2007) on 
peach and apple; Eissa-Fawzia (2003), Kabeel et al. (2005), Shddad et al. 
(2005) and El-Naggar (2009) on apricot and Abou-Grah-Fatma (2004) and 
Sharaf et al. (2012) on persimmon trees. 

Regarding the increasing "Anna" apple productivity (tree yield and yield 
increment % in relation to the control) and improving fruit quality might be 
attributed to the increment of the amount of metabolites synthesized by the 
tree which in turn accelerate tree growth and resulted in improving total yield. 
On the other hand, it could be explained these data at the biostimulants were 
used in this investigation contains many groups and strains of micro-
organisms which play a vital and important roles in orientation and 
translocation of metabolites from leaves into the productive organs.  
 

Table (5): TSS, acidity and TSS/acid ratio of "Anna" apple trees in 
response to organic and bio-fertilizers during both 2013 and 
2014 seasons. 

Treatments 
TSS (%) Acidity (%) TSS/acid ratio 

2013 2014 2013 2014 2013 2014 

Control 12.22C 11.38F 0.515D 0.428B 23.73AB 26.59B 

Rhiz. + H.A. 12.73AB 12.67D 0.543AB 0.497B 23.84A 25.49C 

Nit. + H.A. 12.78A 13.00B 0.543AB 0.500B 23.54B 26.00BC 

Phos. + H.A. 12.66B 12.20E 0.556A 0.600A 22.77BC 20.33D 

Mic. + H.A. 12.82A 13.12A 0.527B-D 0.450B 24.33A 29.16A 

Humic acid 12.78A 12.91C 0.518CD 0.447B 24.67A 28.88B 
Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 
 

4- Leaf mineral content. 
Leaf macro elements (N, P and K) content. 

Regarding the leaf N, P and K content, data tabulated in Table 6 
obviously indicate that, trees subjected to (Humic acid), (Mic. + H.A.), (Nit. + 
H.A.) and (Rhiz. + H.A.) treatments exhibited generally the highest 
statistically values of leaf nitrogen content with insignificant differences 
between them during both 2013 and 2014 seasons whereas, the richest 
leaves in phosphorus content was statistically with both (Phos. + H.A.) and 
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(Rhiz. + H.A.) soil applied treatments in the two seasons of study. However, 
the richest and the highest value of leaf potassium content was statistically 
inclose relationship with trees treated with (Humic acid) treatment through 
the first and second seasons of study. On the other hand, all stimulants 
investigated treatments exhibited a considerable and significant increase in 
leaf N, P and K content as compared to the control treatment which resulted 
significantly in the poorest and the least values of N, P and K contents in 
leaves. Moreover, the other remain treatments exerted statistically an 
intermediate values in this concern.  
 

Table (6): Leaf N, P and K contents of "Anna" apple trees in response to 
organic and bio-fertilizers during both 2013 and 2014 
seasons. 

Treatments 
N (%) P (%) K (%) 

2013 2014 2013 2014 2013 2014 

Control 2.22D 2.20B 0.34D 0.34D 1.41D 1.36D 

Rhiz. + H.A. 2.52AB 2.50A 0.37AB 0.38AB 1.58C 1.79B 

Nit. + H.A. 2.90A 2.70A 0.34D 0.35CD 1.63C 1.50C 

Phos. + H.A. 2.40C 2.20B 0.39A 0.39A 1.89B 1.76B 

Mic. + H.A. 2.90A 2.70A 0.36B-D 0.33B-D 1.78C 1.72BC 

Humic acid 2.90A 2.70A 0.36B-D 0.36BC 2.04A 1.89A 
Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 
 

Leaf micro-nutrients (Fe, Zn and Mn) content. 
Considering the leaf (Fe, Zn, Mn and Cu) contents, data in Table 7 

displayed clearly that, there are a positive relationship between biostimulants 
treatments and leaf micro-nutrients under study. Moreover, leaf Fe, Zn and Mn 
contents were significantly responded to the effect all biostimulants treatments 
while, leaf micro-nutrient contents were increased as compared to the control. 
However, the highest leaf Fe, Zn and Mn contents were exhibited from trees 
treated with (Humic acid) treatment in the two seasons of study whereas, the 
opposite trend was observed with the control treatment which had the lowest 
leaves in Fe, Zn and Mn contents during both the first and second seasons of 
study. In addition to that, the other remain biostimulants treatments were in 
between as compared to the abovementioned two extents. Such trend was 
detected during both 2013 and 2014 seasons of study.  
 

Table (7): Leaf Fe, Zn and Mn contents of "Anna" apple trees in 
response to organic and bio-fertilizers during both 2013 and 
2014 seasons. 

Treatments 
Fe (ppm) Zn (ppm) Mn (ppm) 

2013 2014 2013 2014 2013 2014 

Control 205.0D 209.5D 35.40D 37.45D 120.3D 119.8D 

Rhiz. + H.A. 232.4C 237.9C 35.80D 37.85D 122.1D 121.6D 

Nit. + H.A. 231.2C 237.4C 39.40C 41.40AB 133.0BC 131.0C 

Phos. + H.A. 245.3B 249.8B 41.30AB 42.50A 135.2B 134.7B 

Mic. + H.A. 242.2B 247.8B 40.40C 40.50BC 134.2B 145.2A 

Humic acid 290.0A 295.5A 42.40A 39.50C 146.1A 133.0BC 
Rhiz = Rhizobacteriene   Nit. = Nitrobene  Mic. = Microbene 
Phos. = Phosphorene   H.A. = Humic acid. 
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Obtained results regarding the response of leaf some macro and 
micro-nutrient contents to investigated treatments under study are in 
accordance with those previously mentioned by Boutros et al. (1987), and 
Izquierdo et al. (1993) on citrus, Haggag et al. (1995) on guava, Ahmed et al. 
(1997) on grapevine, Abou-Grah-Fatma (2004) and Darwesh (2012) on 
persimmon trees; Rathi and Bist (2004) and Kabeel et al. (2008) on pear, 
Shddad et al. (2005) and El-Naggar (2009) on apricot fruit trees. 

Obtained results regarding the leaf nutrient content, it could be explained 
as the promoting effects of biostimulants on the nutritional status of the leaves 
could be related to the role of the biostimulants under study in improving the 
availability nutrients and to tree modifications of root growth, morphology 
and/or physiology through hormonal exudates of biofertilizers bacteria resulting 
in more efficient absorption of available nutrients, Jagnow et al. (1991).   
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رعأأاإضي أأسضى أأنضد وعأأيضيد ع وأأياضي أأيضوضد تأأير إضافأأالأسضدة أأعضوضد وفأأي سضيد   
ضةش اإضد تفاحضووفض"آوا"

ض اعضضع عيضضعختاإضضيض   يضابإده مضد و اإضض,ضع عضضع عضضعإ ن
ضعوإض–د   زوضض–عإكزضد ب يثضد زإدى سضض–عوهضضب يثضد ب ات نض

ض

ضث بلرتذيضد حذح ا  بيباذحرل  بثض ضذث  بيبرللذث  لذ  أجرى هذا   بحثذب حفذدر در تذث رذالإضر   اذرضث   راذ -
ح ا قضرترل  بني   ببارى  كابك قضرترل   لإيذرر  اذلرل جذ دل  بلإيذرر  يثرذ ى  ب رقذث يذص  ب نراذر 

  بنريضث رثذل رذر ر ينط ذث يثطذث حثذ ب  601 بغا ئضث  شجرر  برلرح انر "آنر"  بيط  يث  ل  أال 
 .3062، 3062يضص يررربضضص  بحتررضص حرب نرطر  ببضرضث بلال ي ت

 ب د أشررل  بنررئج  بيرثال  لضفر أص كل  بي ريلال  بيبرحذرل ضذ  هذال  بدر تذث أدل تبذ  رذالإضر تضجذرح  بكذل  -
 – بذذ  ص  بجذرر بل رقذذث  – ذدد    ر //نيذذ  باذرى  –قضرتذرل  بنيذذ   بباذرى  بيدر تذذث لطذ ل  بنيذذ  

 –يثاذذ ل  بشذذجرل حذذربكج   -يتذذرثث  ب رقذذثذ. كذذابك ضذذسص  ب ضرتذذرل  بلإيرضذذث ل بنتذذحث  بيئ ضذذث ب  ذذد  بلإيذذرر 
  د دل نرضجذث ي ريلذث  ذحي ريلث  بكنرر ل ل بي ررنذثذ ب ضردل ض   بنتحث  بيئ ضث بليثا ل بكل ي ريلث ي ررنث 

 ربي ريلال  بيبرللث رثل  بدر تث ض  ي تي   برجرحث.ح  شجرر 
أشررل  بنررئج تب  أص الرل ج دل  بلإيرر   بر  شيلل كل يذص  باذلرل  بطحض ضذث بللإيذرر يلإذل ل  ص  ثجذ    -

يذذرر يلإذذل ي ريذذل شذذكل  بلإيذذرلذ   باذذلرل  بكضير ضذذث بللإ – ررلذذرو  قطذذر  بلإيذذرل  –اذذلاحث  بلإيذذرل  – بلإيذذرل 
 كذذابك  بنتذذحث حذذضص كذذل  –كلضذذث  بنتذذحث  بيئ ضذذث بلثي اذذث  ب – باذذلحث  با ئحذذث  بكلضذذث ل بنتذذحث  بيئ ضذذث بليذذ  د 

ينفيذذرذ قذذد رثتذذنل تثاذذرئضرم نرضجذذث ي ريلذذث   شذذجرر حربي ذذريلال  بيبرللذذث يذذص  بيباذذحرل  بثض ضذذث رثذذل 
  بدر تث  ابك  ند ي ررنرفر حي ريلث  بي ررنث ل بكنرر لذ.

 –تذذذل ر  بل  –هذذذا  حر اذذذرضث تبذذذ  أص يثرذذذ ى  ب رقذذذث يذذذص  ب نراذذذر  بغا ئضذذذث تذذذ     بكحذذذرى ل بنرذذذر جضص  -
 ذ قد رثتنل  ل   بيتذر ى   ثاذرئ  نرضجذث   اذرضث بينجنض  – ب نك  – بح ررتض  ذ أ   باغرى ل بثدضد 

، 3062  برجرحذثلي ذريلال  بيبرحذرل تا  يذر ق رنذل حي ريلذث  بي ررنذث ل بكنرذر لذ بذلال ي تذي  ب   راضث
 يص هال  بدر تث. 3062

ث  بيبرحرل رثذل  ضليباحرل  بثضب   ارضث   راضث كل ي ريلال حالث  ريث ضيكص   شررل تجيرلام تب  أص  -
 برلذرح   شذجرر  لإيذرر بدر تث أدل تب  رذالإضر ل ي ن ضذث  يلضذدل  لذ  ي رذ   ب ضرتذرل   باذلرل  بيدر تذث 

"آنر"  ب د كرنل  بي ريلث حثيا  بفض يضك ه  أضاذل  أكلإذر  بي ذريلال ض ربضذث ضذ   ضذردل كذل يذص  ب ضرتذرل 
يرضث  أضارم رثتضص غربحضث الرل ج دل  بلإيرر  كابك يثر ضرل  ب رقث يذص  ب نراذر  بغا ئضذث  ببارضث   بلإ

  شجرر  برلرح انر "آنر".
 


