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ABSTRACT

This investigation was carried out during the 2006 and 2007 growing seasons on a 3 year old Le-Conte
pear trees (Pyrus communis L. X Pyrus pyrifolia N. ) grafted on Pyrus betulaefolia rootstock and planted
at 5 x 5 meters apart (169 trees / faddan ) in sandy soil under drip irrigation system, at El-Kassasien
Horticultural Research Station, Ismailia Governorate. One source of organic fertilizers (compost) plus
natural rocks (rock phosphate + feldspare), with or without biofertilizers (phosphorein and biogein) plus
humic acid plus compost tea, were compared with chemical fertilization. Application of compost with
biofertilizers plus humic acid plus compost tea gave a better effect on all vegetative characteristics
(growth rate of trunk diameter, shoot diameter, shoot length, number of leaves per shoot and leaf area)
and chemical leaf constituents (leaf pigments, macro and micro elements, total carbohydrates, C/N ratio,
protein contents) and yield compared to other organic treatments. Also vegetative growth, nutritional
status and yield were significantly increased from the first till the second season indicating the
accumulation effect of organic manure plus biofertilizers plus humic acid plus compost tea. Chemical
fertilizer gave the highest vegetative and yield characteristics and leaf chemical contents compared to all
organic rates with or without biofertilizers, humic acid and compost tea in the two seasons of study.

Key words: biofertilizer, compost, compost tea , humic acid, pear, organic fertilizer.

1, INTRODUCTION micro elements P, K, Ca and Mg, and converted

Organic fertilizers improve the physical, them to soluble forms in comparison with the
chemical and biological properties of nearly all  same mixtures (compost) without natural rocks
soil types, adjusting soil pH, increasing nutrient  (El-Haggar et al., 2004).
solubility and production of the plants (Zhou et Biofertilizers are of the most importance for
al., 2001). The addition of organic manure to the  plant production and soil, as they play an
soil encourages proliferation of soil micro  important role in increasing = vegetative
organisms, increases microbial population and  characteristics (Fayed, 2005b on apple). Also,
activity of microbial enzymes, viz. dehydrogenase,  Hassan and Abou-Rayya (2003) showed that all
urease and nitrogenase (Abou-Hussein et al,  bio-fertilizers (nitrobein, phosphorein, biogein and
2002). Some investigators studied the effect of  rhizobacterien at 10, 20,730 gm per tree) were
organic manure as compared with chemical effective in improving nutritional status of Anna
fertilizer on different fruit crops Huilian et al.  apple trees. : .
(2000) on pears, Kassem & Marzouk, (2002) and Humic acid (polymeric polyhydroxy acid) was
El- Shenawy & Fayed (2005a) on grapevines, the ~most significant component of organic
Abou- Taleb, (2004) on pecans, Fayed, (2005) on  substances in aquatic systems. Humic acid is
peaches, and Fayed (2005b) on apples]. They  highly beneficial to both plants and soil; its
reported that, under organic systems, soil biotic ~ importance for increasing microbial and
life increased as a result of the plant synthesis of = mycorhizal activity, it is considered as a plant
more vitamins and sugar. Moreover, the addition growth bio-stimulant, an effective soil enhancer; it
of organic fertilizer is necessary for the best  promotes nutrient uptake (chelating agent) and
growth when compared to mineral fertilizers.  improves vegetative characteristics, nutritional
Application of natural rocks (rock phosphate +  status and leaf pigments [Eissa et al. (2007a) and
feldspare) caused the release of the macro and  Ismail et al. (2007) on Le-Conte pear trees].
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2. MATERIALS AND METHODS
This investigation was carried during the 2006
and 2007 growing seasons on 3 year old Le-Conte
pear trees (Pyrus communis L. X Pyrus pyrifolia
N.) on Pyrus betulaefolia rootstock, planted at 5
x 5 meters apart (169 trees / faddan) in a sandy
soil under drip irrigation system at El-Kassasien

Horticultural = Research Station,  Ismailia
Governorate. The experimental soil was analyzed
before starting the experiment and the data are
presented in Table (1). The pear trees under
investigation were nearly similar in size and
shape. Two rates of organic fertilizers [15 kg
compost plus natural rocks (263 g rock phosphate
+ 3kg feldspar) and 30 kg compost plus natural
rocks (526 g rock phosphate + 6 kg feldspar)]
were added in the first week of December of each
season, delivering 172.5-345, 138-248.4 and 186-
334.8 g N, P and K/tree in two rates respectivelr.
each with or without some stimulators
(Biofertilizers, compost tea and humic acid. The
stimulators were added either alone or in
combination. The organic fertilizer treatments
were compared with chemical fertilizer.

Table (1): Physical and chemical analysis of the

experimental soil
Physical % Chemical "%
character character

Field capacity 11.77 CaCOy 12.55
Available water 1.55 Organic matter 0.08

Wilting point 4.20 PH (1:25) 75
Coarse sand 67.08 Ec(mm hos/ cm) 6.14
Fine sand 9.5 Small ESP 193
Silt 0.7 Ca (mg/ 100g) 0.14
Clay 52 Mg (mg/ 100g) 0.10
Textural class Sandy Na (mg/100g) - 034
K (mg/ 100g) 0.16

HCO; (mg/ 100g) 0.17

CL (mg/ 100g) 0.30

»

The used compost and natural rocks are show in
Tables (2) and (3) respectively. Biofertilizers
(BF.) were obtained from the Ministry of
Agriculture, produced by the General
Organization for Agriculture Equalization Fund
(GOAEF). Two types of bio fertilizers were used,
namely, Phosphorein (containing phosphate
dissolvers, vesicular Arbuscular mycrohizas, and
silicate bacteria) and Biogein (a nitrogenous bio
fertilizer containing nitrogen fixation bacteria such
as Azotobacter choroccocum). The biofertilizer
were added to the wetted compost as soil
application (15 cm soil depth) in four equal doses

18

each at 30 gftree in December, March, June and
September.

Table(2):Some chemical characteristics

of the used compost
Parameter Compost

Cubic meter weight (kg) 520
Moisture % 335
Organic matter % 45.70
Otganic catbon % 254
PH (1:10) 7.40
EC 23
C/N ratio 221
Total N % 115
Total P % 0.92
Total K % 1.24
Total Mg % 0.86
Total Fe (ppm) 1990
Total Mn (ppm) 430
Total Zn (ppm) 130
Total Cu ( ppm) 30

Compost tea was added as soil application in
four doses, each at 2 liters/ tree in December,
March, June and September. Compost tea was
prepared by hand (10 kg compost + 100 liter clean
water) variable period up to 10 days and is more
akin to a compost watery extract than a brewed
and aerated compost tea.

Table (3): Some components of natural rocks fertilizer

C“"::‘;“"‘ LOI| Si0, | Al02 | Fe0; | Ca0 | Mgo
Feldspar 072 | 7194 | 1392 | 009 {032 | o008
Phosphate | nil | nil mil | nil | nil | nil
?:;"”"‘“‘ KO | Na:0 | TiO, | Mo0; | PO, | CI
Feldspar 106 | 194 | 001 | 001 | 004 | 003
Phosphate nil nil nil nit | 228 |* nil

Humic acid was added as a soil application as
50 ml Actosol (2.9% humic acid + 10-10-10 NPK)
in 1 liter of water every other week from late June
till October 15"

Chemical fertilizers were added at the
recommended rate by the Ministry of Agriculture
(168, 60 and 172 g N, P and K per tree/ year,
respectively) in the first season and (315, 80 and



312g N, P, and K per tree /year, respectively) in
the second season through drip irrigation system.
The 17 treatments were replicated three times;
each-replicate was represented by 3 trees. The
same treatments were applied in the second
season.

During the two seasons the following
parameters were recorded:
2.1. -Vegetative growth
2.1.1. Growth rate of the trunk diameter (cm /
year) at 20 cm from soil surface was calculated
each year according to the following equation;
increase in trunk diameter = diameter at the season
end (October) - diameter at the beginning of the
following season (January).
2.1.2. Length and diameter of the new shoots
(cm/year): 6 new shoots were randomly chosen
per tree and their length and diameter were
measured at the end of each season.
2,1.3. Number of leaves per shoot was recorded

at the season end.

2.1.4. Leaf area: Six mature leaves were taken at
the third node from the base of the shoot for
estimating leaf area using leaf area meter (model
CL~-203, USA)
2.2, Leaf minerals composition

Macro and micro elements were determined in
the oven dried leaf sample (4-6® leaf from the
base) collected at the 2™ week of July. Leaves
were dried at 70’ for 48 h. and used for the
following analysis:
2.2.1.Total nitrogen: Total leaf (N) was
determined by the modified micro keldahl Method
as mentioned by Pregl (1945).
22.2. Total phosphorus: Total leaf P was
determined by wet digestion of plant materials by
using sulphuric and perchloric acid as
recommended by Piper (1974).
2.2.3. Total potassium: Total leaf (K) was
determined in the digested material using Zeiss
flame photometer according to the method
described by Brown and Lilliand (1946).
224, Calcium and Mg percentage, as well as Fe,
Mn and Zn contents (ppm) were determined using
an atomic absofption spectrophotometer model
305 B (Piper, 1958).
2. 3. Leaf concentration (percentage) of total

carbohydrates and proline

These were estimated according to A.O0.A.C.
(1985) and Bates et al. (1973), respectively, as
mg/100 g D.W. Moreover, C/N ratio and total
protein % were also calculated.
2.4, Leaf pigments

Representative fresh leaf samples of the same
physiological age and position (at the 4-6" leaf
from the base) were taken and photosynthetic
pigments (chlorophyll a, b and carotenoids) were
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calorimetrically  determined
Mackinney (1941).

2.5. Fruiting measurements
2.5.1. Fruit set percentage: The total number of
flowers on each limb was counted at full bloom.
The number of set fruit was counted on the same
limbs after one month from full bloom. Fruit set

percentage was calculated as follows:
Number of developing fruitlets

according to

Fruit set percentage = x 100

Total number of flower

2,52, Yield per tree: Fruits were harvested at
maturity stage (the end week of August), from
each tree of various replicates and yield was
recorded, as number and weight in kilograms.
2.6. Statistical analysis

The obtained date were tabulated and
statistically analysed according to the split plot
design (Sendecor and Cochran, 1980). The value
means were compared using LSD method at 5 %
level. The percentages were transferred to the
arcsine to find the binomial percentages according
to (Steel and Torrie, 1980).

3. RESULTS AND DISCUSSION

3.1. Growth rate of trunk diameter (cm/year)

Trunk diameter was significantly affected by
the different rates of fertilization throughout the
two seasons of the study. Table (4) show that
growth rate of trunk diameter was significantly
higher in the second season (1.96 cm) than in the
first one (1,71 cm). This might be due to their long
time or accumulative effect since the tested
treatment was applied on the same trees for the
two seasons, Also, chemical fertilizer gave the
highest trunk circumference (2.33 cm) followed
by compost2 (30 kg / tree) treatment (1.61 cm),
and then compost at compostl (15kg / tree)
treatment (1.56 cm). Interaction study between
organic rates (compost) and stimulators (BF.,
humic acid and compost tea) and the highest
significant value was compost 2 (30 kg / tree) plus
bio-fertilization plus humic acid plus compost 1
tea treatment (1.87 cm) compared with other
organic treatment. The lowest trunk circumference
was obtained from compostl without any addifion
(1.25 cm). These results are in harmony with those
reported by Li et al, (1997) on pear, Fayed
(2005b) on apple, Kabeel (2004) on peach cv.
Meet-Ghamr; El-Shenawy and Fayed (2005) on
grapevine cv. Crimson and Abd-Rabou (2006) on
mango and avocado seedlings.
3.2. Length of tl.e current year shoots

Table (4) shows that new shoot length was
significantly increased by different treatments
in the two seasons. The second season was better
than the first one (38.75 cm and 36.79 cm).
The highest new shoot length was obtained with



Table (4): Effect of organic and bio-fertilizer treatments on vegetative characters of "Le-
Conte" pear tree compared to chemical fertilization (2006 & 2007).

Treatments e o ek Shoot length (cm) Shoot diameter (cm)
diameter (cm/year
orpenlc | Stimalators | 2006 | 2007 | Av | 2006 | 2007 | Av | 2006 | 2007 | av
without 116 | 133 | 125 | 2760 | 2934 | 2847 | 037 | 039 | 038
—~  [|Bio-Fertitizer 135 | 161 | 148 | 3196 | 3421 ] 33.09 | 042 | 044 | 043
E Compost tea 129 | 154 | 142 | 3129 { 3278 ] 3203 041 | 043 | 042
g Humic acid 143 { 1.68 | 156 | 3296 | 3500 | 3398 | 044 | 046 | 0.45
= IBio+Tea 150 | 172 | 161 3505 [ 3707 ] 3606 | 053 | 055 | 054
§_ Tea + Humic 154 | 176 | 165 | 3561 | 3757 | 3659 | 056 } 058 | 057
§ Bio + Humic 162 | 182 | 1.72 | 3619 | 3817 | 3718 | 058 | 060 | 059
Bio+ Tea+ Humic] 170 | 195 | 1.83 | 3820 | 40.28 3928 | 067 | 069 | 068
Av 145 | 168 | 156 | 3362 | 3555 ] 3459 | 050 | 052 | 051
without 120 | 138 | 129 | 2904 | 3102 | 3003 | 041 | 043 | 042
—~  |Bio-Fertilizer 138 | 165 § 152 | 3427 | 3630 ) 3528 | 049 | 051 | 050
g Compost tea 133 | 159 | 146 | 3314 | 3542 | 3428 | 047 | 049 | 048
§ Humic acid 148 | 172 | 160 | 3490 | 3689 | 3590 | 051 | 053 | 052
S [BosTea 154 | 176 | 165 | 3650 | 3837 ] 3744 | 059 | 061 | 0.60
% Tea + Humic 160 | 181 J 170 | 3712 J 3920 | 3816 | 061 | 063 ] 062
Bio + Humic 166 { 1.88 { 177 | 3769 } 3998 | 3869 | 060 ] 0.65 | 0.63
Bio+Tea+Humic] 178 | 195 { 187 | 3880 | 4046 | 3963 | 071 | 073 | 072
Av 150 | 172 ] 161 | 3518 | 3717 | 3617 } 055 | 057 | 056
Chemical fertilizer (N, P, K) 218 | 248 | 233 | 4156 | 4352 | 4254 { 077 079 | 078
without 118 | 135 | 127 } 2832 | 3018 | 2925 | 039 | 041 | 040
Bio-Fertilizer 136 | 1.63 | 150 § 3311 | 3525 ] 3418 | 045 | 047 | 046
§ Compost tea 1.31 156 | 144 } 3221 | 3430 | 3315 | 044 | 046 | 045
8 | Humic acid 145 1 170 | 158 | 3393 | 3594 | 3494 | 047 | 049 | 048
8 IBio + Tea , 152 | 174 | 163 | 3577 {3772 | 3675 | 056 | 058 | 057
g Tea + Humic 157 | 1.78 | 167 | 3636 | 3838 | 3737 | 058 | 060 | 059
< |Bio + Humic 164 | 185 | 174 | 3694 | 3907 ) 3793 } 059 | 062 | 060
Bio + Tea + Humic 174 1 195 | 185 | 3854 | 4037 | 3945 | 069 | 071 | 070
General Av 1711 | 19 36.79 | 3875 0.61 | 0.63
L.S.D at 5% level at : ' . _
Seasons 0.08 023 0.01
compost 0.02 021 ' 0.01
Stimulators ' v 0.01 : 0.45 0.02
Seasons X Compost 0.03 - 0.39 0.02
Season X Stimulators 0.02 0.64 0.03
Compost X Stimulators 0.02 0.79 0.04
Soasons X Compost X NS 111 0.05




chemical fertilizer treatment (42.54 cm), followed
by compost 2 (30 kg/tree) treatment (36.17 cm),
then organic fertilizer compost 1 (15 kgftree)
treatment (34.59 cm). Concerning the interaction
between (compost) and stimulators (BF, humic
acid and compost tea) the data revealed that the

highest significant value was recorded for
compost 2 (30 kg / tree) plus bio-fertilization plus
humic acid plus compost tea treatment (39.63 cm)
compated with other organic treatments, while the
lowest new shoot length was obtained from
compost treatment without any addition (28.47
cm).The obtained results are in disagreement with
the finding of Fayed (2005a) on peach. Similar
results were obtained on apple by Fayed, (2005 b),
El-Shenawy and Fayed( 2005) and Ahmed ez al,,
(1997) on grapevine and Kabeel et al,, (2005) on
apricot cv. Canino and Abd-Rabou, (2006) on
mango and avocado seedlings.

3. 3. Shoot diameter (cm)

The average shoot diameter was significantly
affected by different treatments in both seasons.
Table (4) shows that shoot diameter was
significantly greater in the 2* season (0.63 cm)
than in the first one (0.61 cm). The shoot diameter
was at the highest values with the chemical
fertilizer treatment followed by the compost 2 (30
kg/tree) treatment and then the compost 1 (15
kg/tree) treatment. Interaction between organic
fertilization rates (compost) and stimulators (BF,
humic acid and compost tea) showed that the
highest significant value was recorded for
compost 2 (30 kg / tree) plus bio-fertilization plus
humic acid plus compost tea treatment (0.72 cm)
compared with the other organic treatments.
Moreover, the difference between the chemical
fertilizer treatment and the organic fertilizer plus
bio- fertilizer treatments in the first season was so
limited compared to the same treatments in the
second season. This could support the previous
finding that bio-fertilizer treatments gave their
effect at long time. These results are confirmed by
those obtained by Roan Sufeng (1998) on pear,
Kabeel (2004) and Fayed (2005a) on peach,
Ahmed et al. (1997), El-Shenawy and Fayed(
2005) and Fayed (2005b) on apple. '

3.4. Number of leaves / shoot

Data in Table (5) indicate that the number of
leaves / shoot was the significantly affected by
different treatments in-both seasons. Number of
leaves / shoot was higher in the second season
(19.95) than the first one (19.19). The highest
number of leaves / shoot was obtained with
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chemical fertilizer treatment (22.75) followed by
the compost 2 (30 kg/tree) treatment (18.55), then
the compostl (15 kgftree) treatment (17.41)
compared with the other organic treatments.
Interaction between organic fertilization rates
(compost) and stimulators (BF., humic acid and
compost tea) showed that the highest significant
value was recorded for compost 2 (30 kg / tree)
plus bio-fertilization plus humic acid plus compost
tea treatment (21.38) followed by compostl (15
kg / tree) plus bio-fertilization plus humic acid
plus compost tea treatment (21.17) compared with
other organic treatments. The lowest number of
leaves / shoot was obtained from compostl
treatment without any addition (14.56). Results of
the present study confirm the previous findings of
Roan Sufeng (1998) and Ismail et al. (2007) on
pear, Fayed (2005b) on Anna apple, El-Shenawy
and Fayed (2005) on grape

3.5, Leaf area (cm?)

It is evident from the data in Table (5) that
organic fertilizer plus bio-fertilizer, humic acid
and compost tea treatments significantly increased
leaf area compared with the same organic fertilizer
alone in the two seasons. Also, leaf area in the
second season was higher than that in the first one.
In addition, the chemical fertilizer treatment
resulted in the greatest average of leaf area (35.13
cm?) followed by compost2 (30 kg / tree)
treatment (30.22 cm?), then compostl (15 kg /
tree) treatment (28.69 cm®). Interaction between
organic fertilization rates (compost) and
stimulators (BF, humic acid and compost tea)
showed that the highest significant value was
tecorded for compost2 (30 kg / tree) plus bio-
fertilizer plus humic acid plus compost tea:
treatment (33.90 cm?) followed by compostl (15
kg / tree) plus bio-fertilization plus humic acid
plus compost tea treatment (32.79 cm?), compared
with other organic treatments. Meanwhile, trees
receiving the organic fertilization (compost 1)
only had the lowest leaf area value (25.34 cm?).
The obtained results are in disharmony with those
reported by El-Shenawy and Fayed (2005) on
grape, Fayed (2005a) on peach, Fayed (2005b) on
apple and Hegazi et al. (2007) on olive.

3.6. Leaf mineral contents
3.6.1. Leaf nitrogen (%)

Data in Table (6) show that leaf N % was
significantly affected by the different treatments in
both seasons. The leaf nitrogen % was generally
higher in the second season (2.37%) than in the
first one (2.34%).



Table (5): Effect of organic and bio-fertilizer treatments on vegetative characters of "Le-
Conte" pear tree compared with chemical fextilization (2006 & 2007).

Treatments No. of leaves/shoot Leaf area (cm’)
organic Stimulators 2006 | 2007 | Av | 2006 | 2007 | Av

without 14,51 14.61 1456 § 25.22 25.45 25.34

’g‘ Bio-Fertilizer 15.81 16.31 16.06 | 26.92 27.26 27.09

=< Compost tea 15.64 15.54 1559 § 26.38 26.92 26.65

g Humic acid 16.38 16.68 16.53 } 28.04 28.00 28.02

‘: Bio + Tea 17.53 18.21 17.87 29.47 29.37 29.42

2 Tea + Humic 18.18 18.86 1852 | 29.65 30.02 29.84

E Bio + Humic 18.42 19.50 18.96 | 30.01 30.80 30.41

Bio + Tea + Humic 20.99 21.35 21.17 | 3215 33.43 32.79

Av 17.18 17.63 17.41 § 28.48 28.91 28.69

without 14.90 15.14 15.02 ] 26.05 26.29 26.17

? Bio-Fertilizer 16.69 17.86 17.28 § 28.95 28.48 28.72

€ Compost tea 16.60 17.47 17.03 | 28.50 28.23 28.36

g Humic acid 17.12 17.99 17.56 | 29.57 29.66 29.61

& Bio + Tea 18.81 19.88 1934 | 3044 31.60 31.02

g- Tea + Humic 19.58 20.66 20.12 § 3107 32.33 31.70

g Bio + Humic 20.28 20.99 20.64 ]| 31.59 33.01 32.30

Bio + Tea + Humic 21.08 21.68 21.38 1 33.24 34.55 33.90

Av 18.13 18.96 18.55 29,93 30.52 30.22

Chemical fertilizer (N, P, K) 22.24 23.27 2275 | 34.74 35.53 35.13

without 14.70 14.87 1478 |} 25.63 25.87 25.75

Bio-Fertilizer 16.25 17.08 16.66 | 27.93 27.87 27.90

g Compost tea 16.12 16.50 1631 | 27.44 27.57 27.50

'5 Humic acid 16.75 17.33 17.04 | 28.80 28.83 28.81

'5 Bio + Tea 18.17 19.04 18.60 § 29.95 30.48 30.21

E Tea + Humic 18.88 19.76 1932 § 3036 31.17 30.76

g Bio + Humic 19.35 20.24 1979 1 30.80 31.90 3135

% Bio + Tea + Humic 21.03 21.51 21.27 | 3269 -.33.99 33.34
General Av 19.19 19.95 31.05 31.65

L.S.D.at5% level at :

Seasons : 0.18 0.15
compost 0.17 0.14
Stimulators 0.36 0.31
Seasons X Compost 0.31 0.27
Season X Stimulators 0.50 0.44
Compost X Stimulators 0.62 0.54
Seasons X Compost X Stimulators 0.87 0.76
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Table (6): Effect of organic and bio — fertilizer treatments on leaf macro-elements (N, P and K) contents
of "Le-Conte" pear tree compared with chemical fertilization (2006 & 2007).

Treatments Nitrogen (%) " Phosphorus (%) Potassium (%)
organic | Stmalators | 2006 | 2007 | Av | 2006 | 2007 | Av |2006 2007 | Av
[ |without 216 219 | 217 | 0159 0161 | 0160 | 214 217 | 215
%  |Bio-Fentilizer 221 223 | 222 | 0170 0173 | 0172 218 224 | 221
) Compost tea 219 222 | 220 | 0164 0167 | 0166 | 217 222 | 219
g Humic acid 223 224 | 223 | 013 o176 | 0175 } 219 226 | 222
= |Bio+Tea 229 231 | 230 | 0177 0180 | 0179 | 226 231 | 228
é Tea + Humic 230 232 | 231 | 0180 0184 | 0182 {228 232 | 230
Bio + Humic 231 234 | 232 | o185 0188 | 0186 |230 233 | 231
Bio+Tea+ Humic] 239 242 | 240 | 0189 0193 | 0191 | 236 240 | 238
Av 226 228 | 227 | 0175 0178 | 0176 | 226 228 | 2.27
without 218 220 | 219 | 0163 0166 | 0165 | 216 220 | 2.18
=  |Bio-Fertilizer 226 228 | 227 | 0173 0176 | 0174 | 222 230 | 226
£ Compost tea 224 225 | 224 | 0167 0170 | 0169 | 220 228 | 224
é“ Humic acid 228 230 | 229 | 0177 0180 | 0179 | 224 231 | 227
S 1Bio+ Tea 233 236 | 234 | 0181 0184 | 0182 | 232 235 | 233
g Tea + Humic 235 238 | 236 | 0184 0187 | 0186 | 234 237 | 235
Bio + Humic 237 240 | 238 | 0188 o101 | 0189 | 235 238 | 236
Bio+Tea+Humic | 240 245 | 242 ] 0193 0196 | 0194 | 238 242 | 240
Av 230 232 | 231 | 0178 0.181 | 0180 | 228 232 | 230
Chemical fertilizer (N, P,K) | 246 253 | 249 | 0200 0203 | 0202 | 244 250 | 2.47
without 247 219 | 218 | 0161 0163 | 0.162 | 215 218 | 216
Bio-Fertilizer 223 225 | 224 Jo1mt 0174 | 0173 220 227 | 223
g Compost tea 221 223 | 222 | 0165 0168 | 0166 | 218 225 | 221
£ [Humicacid 225 227 | 226 | 0175 0178 | 0176 | 221 228 | 2.24
S IBio+ Tea 231 233 | 232 | 0179 0182 | 0181 228 233 | 230
g [Tea + Humic 232 235 | 233 | 0182 0185 | 0183 |231. 234 | 232
% [Bio + Humic | 234 237 | 235 | 018 0189 | 0187 | 232 235 | 233
Bio + Tea + Humic 239 243 | 241 | 0191 0194 | 0192 | 237 241 | 239
General Av 234 237 0182 0.187 232 236
L.S.D at 5% level at : ’
Seasons 0.003 NS 0.010
compost 0.003 0.002 0.010
Stimulators 0.006 0.004 0.021
Seasons X Compost 0.006 NS 0.018
Season X Stimulators 0.009 NS 0.030
Compost X Stimulators 0.011 NS 0.036
gfi‘::z{‘:tgﬁsc"mp"s‘ X 0.016 NS 0.051
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Also, leaf N % of the chemical fertilizer
treatment in the first season was less than that in
the second one. In the average, the chemical
fertilizer gave the highest leaf N % (2.49%),
followed by compost 2 (30 kg per tree) treatment
(2.31%), then compostl (15 kg per tree) treatment
 (2.27%). Interaction between organic fertilization
rates (compost) and stimulators (BF, humic acid
and compost tea) showed that compost 2 (30
kg/tree) + BF. + humic acid +compost tea gave the
highest leaf N %, then compostl (15 kg/tree) +
BF. + humic acid + compost tea compared with
other organic treatments. Meanwhile, trees
receiving the organic treatment only (compost 1)
had the least leaf N value. These results coincide
with those reported by Ystaas (1990) and Ismail
(2002) on pear trees, Fayed (2005 a) on peach, and
Fayed (2005 b) on apple.

3.6.2. Leaf phosphorus (%)

Data in Table (6) indicate that the various
fertilization treatments almost showed non-
significant effect on leaf P % in the first and
second seasons. Also leaf P % in the chemic.l
fertilizer treatment was statistically equal in the
two seasons. The chemical fertilizer gave the
highest leaf P % (0.202%) followed by compost 2
(30 kg per tree) treatment (0.180%), and then
compost 1 (15 kg per tree) treatment (0.176%).
Interaction between organic fertilization rates
(compost) and stimulators (BF, humic acid and
compost tea) showed non-significant -effect
between organic fertilization treatments. These
results are in line with those obtained by Hassan
and Abou-Rayya (2003), Fayed (2005 a) on peach
and Fayed (2005 b) on apple.

3. 6. 3. Leaf potassium (%)

Data in Table (6) reveal that leaf K % was
significantly increased in the combined treatments
of biofertilizers, humic acid and compost tea in
both seasons. Moreover, the leaf K % was
significantly higher in the second season (2.36%)
than in the first one (2.32%) . In addition, the
chemical fertilizer treatment gave the highest leaf
K % (2.47%), followed by compost 2 (30 kg per
tree) treatment (2.30%), then compost 1 (15 kg per
tree) treatment (2.27). Interaction between organic
rates (compost) and stimulators (BF, humic acid
and compost tea) showed that compost 2 (30
kg/tree) + BF. + humic acid +compost tea gave the
highest leaf potassium % (2.40%), then compost 1
(15 kg/tree) + BF. + humic acid + compost tea
(2.38%), compared with other organic treatments.
Meanwhile trees receiving the organic fertilization
treatment (compost 1) only 'had the least leaf
potassium value (2.15%). These results are in line
with those obtained by El- Haggar et al., (2004),

Fayed (2005 a) on peach, Fayed (2005 b) on,
apple, and Hegazi et al. (2007) on Picual olive
tree.

3. 6. 4. Leaf calcium and Magnesium (%)

Data concerning leaf Ca and Mg % (Table 7)
indicate that a pronounced increase in leaf Ca and
Mg % was recorded due to all organic
fertilization treatments plus biofertilizer plus
humic acid plus compost tea in combination or
each alone in the two seasons. The second season
was better than the first one. Also, the chemical
fertilizer gave the highest leaf Ca and Mg content
followed by compost 2 (30 kg per tree) treatment,
then compost 1 (15 kg per tree) treatment.
Interaction between organic fertilization rates
(compost) and stimulators (BF, humic acid and
compost tea) showed that compost 2 (30 kg/tree) +
BF. + humic acid +compost tea gave the highest
leaf Ca and Mg, then compost 1 (15 kg/tree) + BF.
+ humic acid + compost tea compared with other
organic treatments. Meanwhile, trees receiving the
organic treatment only had the lowest leaf Ca and
Mg values. These results are in contrast with those
obtained by El-Morshedy (1997) on sour orange
seedlings, Mahmoud and Mahmoud (1999), Fayed
(20052) on peach, and Fayed (2005b) on apple.

3. 6. 5. Leaf Fe, Zn and Mn (ppm)

Leaf concentration of Fe, Zn and Mn was
significantly affected by the different fertilization
treatments in both seasons (Table 8). Leaf Fe, Zn
and Mn of the different fertilization treatments
increased significantly with increasing the
application rate and high level gave the highest
value of the different nutrients. Meanwhile, the
chemical fertilizer treatment increased leaf
concentration of Fe, Zn and Mn (114.7 ppm for
Fe, 54.0 ppm for Zn and 55.3 ppm for Mn),
compared to all organic fertilizer treatments with
or without bio fertilizer plus humic acid plus
compost tea. However, the interaction between
organic fertilization rates (compost) and
stimulators (BF, humic acid and compost tea)
showed that compost 2 (30 kg/tree) + BF. +
Humic acid +compost tea gave the highest leaf
concentration of Zn, Fe and Mn, then compost 1
(15 kg/tree) + BF. + humic acid + compost tea,
compared with other organic treatments. The
lowest leaf contents of Fe, Zn and Mn were
obtained from compost 1 treatment without any
addition. These results are in contrast with those
obtained by El-Morshedy (1997), Mahmoud and
Mahmoud (1999), Hassan and Abou-Rayya
(2003), Fayed (2005b) on apple, Sharma and
Bhutani (2000) Fayed (2005a) on peach, and
Kassem El-Seginy (2002) on peach.



~ Table (7): Effect of organic and bio~fertilizer treatments on leaf macro-elements (Ca and
Mg) contents of "Le-Conte" pear tree compared to chemical fertilization

(2006 & 2007)
. Treatments Calclum (%) Magnesium (%)
organlc | gymalators 2006 | 2007 | Av | 2006 | 2007 | Av
without 137 139 | 138 | 0134 0137 | 0136
E Bio-Fertilizer 147 148 | 148 | 0139 0140 | 0139
s  |Composttea 1.44 145 | 145 | 0138 0139 | 0138
v |Humic acid 1.49 151 | 150 | 0140 0144 | 0.142
= |Bio+Tea 1.53 1.55 154 | 0143 0146 | o0.144
’é Tea + Humic 1.54 156 | 153 | 0145 0148 | 0.146
E Bio + Humic 1.57 159 | 158 | 0147 0154 | 0.150
Bio + Tea + Humic 1.63 1.65 164 | 0152 0158 | 0.155
Av 1.51 152 | 151 | 0142 0146 | o0.144
without 1.39 1.41 139 | 0137 | 0138 | o138
’g Bio-Fertilizer 1.48 150 | 149 | 0141 | 0142 | 0142
»  |Composttes 1.46 147 | 145 | 0139 | 0141 | o0.140
S |Humic acid 1.51 153 | 152 | 0142 | 0146 | o0.144
S IBio+ Tea 153 1.57 155 | 0146 | 0.148 0.147
g Tea + Humic 1.59 159 | 159 | 0147 | 0149 | o0.148
§ Bio + Humic 1.61 162 | 161 | o1s0 | 01s7 | oi1s3
Bio + Tea + Humic 1.66 169 | 167 | 0154 | o161 | 0157
Av 1.53 155 | 154 | 0145 0148 | 0.146
Chemical fertilizer (N, P, K) 1727 1760 | 1743 | 0170 0173 | 0172
without 1.38 140 | 139 | 0135 0137 | 0137
Bio-Fertilizer 1.47 149 | 148 | 0140 0142 | o0.41
§ Compost tea 145 146 | 145 | 0138 0140 | 0.39
E Humic acid 1.50 152 | 151 | 0141 0145 | 0.143
% IBio+Tea 1.56 156 | 156 | 0144 0147 | 0.145
o [Tea + Humic 1.56 157 | 156 | o146 0148 | 0147
g Bio + Humic 1.59 161 160 | 0148 0155 | 0.151
< |Bio + Tea + Humic 1.64 1.67 | 165 | 0153 0159 | 0156
General Av 1587 1611 0152  0.156
L.S.D at 5% level at :
Seasons « 0.005 0.007
compost 0.002 0.003
Stimulators 0.017 0.001
Seasons X Compost 0.002 NS
Season X Stimulators NS 0.001
Compost X Stimulators - 0.029 0.001
soasons X Compost X NS 0.002
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Table (8): Effect of organic and bio—fertilizer treatments on leaf micro elements contents of "Le-
Conte" pear tree compared to chemical fertilization (2006 & 2007).

_.Jreatments Fe (ppm) v Zn (ppm) Mn (ppm)
organie 1 Stimolators | 2006 | 2007 | Av | 2006 | 2007 | Av | 2006 | 2007 | Av
without 81.7 840 | 828 | 392 403 | 398 406 420 | 413
) Bio-Fertilizer 870 893 | 882 | 418 425 | 421 435 446 | 440
g Compost tea 85.0 873 | 862 § 407 412 | 409 424 441 | 433
g Humic acid 88.0 90.0 | 89.0 | 423 429 | 426 446 457 | 45.1
= Bio + Tea 90.3 917 | 91.0 | 430 441 | 435 454 469 | 461
§. Tea + Humic 92.7 933 | 930 | 438 455 | 447 460 481 | 471
§ Bio + Humic 95.3 957 | 955 | 449 470 | 459 468  49.1 | 480
Bio + Tea + 980 997 | 988 | 468 484 | 476 | 486 511 | 498
Av 89.8 914 | 976 | 428 440 | 434 447 455 | 456
without 83.3 860 | 847 | 400 410 | 405 413 428 | 40
g Bio-Fertilizer 89.0 910 | 847 | 424 433 | 428 444 454 | 449
Compost tea 86.3 89.0 | 900 | 413 421 | 417 432 450 | 441
§° Humic acid 90.0 920 | 877 | 431 438 | 434 453 463 | 458
g Bio + Tea 92.0 947 | 910 | 443 452 | 448 462 417 | 470
& Tea + Humic 94.3 967 | 933 | 463 467 | 465 471 493 | 482
8 Bio + Humic 967 1000 | 955 | 475 480 | 417 479 499 | 489
Bio + Tea + 1010 1050 | 983 § 483 494 | 488 503 521 | 512
Av 91.6 943 | 929 | 441 49 | 445 457 413 | 465
Chemical fertilizer (N, P, K) 1130 1163 [ 1147] 533 547 | 540 545 561 | 553
without 825 850 | 83.8 | 396 407 | 402 410 424 | 417
Bio-Fertilizer 88.0 902 | 89.1 | 421 429 | 425 440 450 | 445
E Compost tea | 857 882 | 870 | 410 417 | 412 428 446 | 43.7
T [Humicacid 89.0 91.0 | 90.0 | 427 434 | 431 450 460 | 455
5 Bio + Tea 91.2 932 | 922 | 437 447 | 442 458 473 | 466
E Tea + Humic 93.5 950 | 943 | 451 461 | 456 466 487 | 417
!::: Bio + Humic 96.0 979 | 970 | 462 475 | 469 474 495 | 485
< |Bio+Tea+Humic] 995 1001 | 998 | 476 489 | 483 } 495 516 | 506
General Av 981  100.7 467 419 483 500
L.S.Dat5% level at : .
Seasons 0.7 0T 0.2
compost 0.7 0.6 ‘ 04
Stimulators 0.4 0.3 0.3
Seasons X Compost NS NS NS
Scason X Stimulators NS NS - 0.4
Compost X Stimulators 0.7 0.4 0.5




Table (9): Effect of organic and bio-fertilizer treatments on leaf protein, carbohydrate C/N ratio and

proline contents of "Le-Conte" pear tree compared to chemical fertilization (2006 & 2007).

Treatments Protein (%) Carbohydrate (%) C/N ratio ""“““;.‘;‘vﬂ."““ 8
—E_é Stimulators 2006 | 2007 | Av | 2006 |2007| Av ]2006(2007| Av 2006|2007 Av
i \

without 852 869 | 8600 911 9.96| 953 [420 4.55| 437 [0.16 0.14 (0.15

'g Bio-Fertilizer 885 895 {890] 971 1070 1020 438 479 | 458 {o0.18 o0.16 | 0.17

5 [Compost tea 873 887 |880] 9.60 1037 9.98 | 436 4.67| 452 017 0.16|0.16

v |Humic acid 898 904 {9.01] 979 1095 1037 | 438 487 463 |0.19 0.17|0.18

= |Bio + Tea 931 943 |937] 1021 11.42) 1081 {445 494 470 | 019 0.18|0.19

§, Tea + Humic 937 952 |9.44) 1028 1162 1095 {447 500 473 Jo21 020020

g Bio + Humic 9.48 9.64 |956] 1037 11.78] 11.07 [ 448 5.03 | 475 J022 021|021

Bio+Tea + Humic | 993 10.14 |10.04] 11.08 12.69] 11.88 | 463 523 | 493 023 022|023

Av 9.15 929 |922f 1001 11.18] 1059 | 442 489 | 465 [0.19 0.8 | 0.18

without 875 868 |868) 921 1020] 970 [4.22 4.63| 443 [0.17 0.15]0.16

E Bio-Fertilizer 925 920 {9.20] 1003 10.12| 1057 | 443 488 | 4.66 {0.18 017 {0.18

Compost tea 9.08 9.05 |9.05] 988 1096| 10.42 | 440 486 | 463 |0.18 0.16|0.17

g Humic acid 9.37 932 |932] 1021 1127|1072 | 447 490 | 469 {020 0.18 | 0.19

Bio + Tea 977 967 |967] 1044 11.86| 11.15 448 502 | 475 022 0.19 | 0.20

} Tea + Humic 989 980 |9.80] 1067 12.12( 1139 | 453 509 481 |022 020021

Bio + Humic 1002 993 |9.93] 1094 12.24{ 1159 {460 5.09| 485 J0.23 021022

Bio+ Tea + Humic 1033 10.19 [10.19] 1136 12.85| 12.10 | 472 5.24 | 498 |0.24 023 | 0.24

Av 9.40 9.56 |9.48] 10.34 11.57| 10.95 | 448 496 | 472 | 021 0,19 | 0.20

Chemical fertilizer (N, P, X) 11041 10.81 [10.61] 12.40 13.35] 12.87 | 5.00 528 | 5.14 J0.27 026|027

without 863 8.68 |8.65[ 916 10.08] 9.62 | 421 459 | 440 [0.16 0.14 | 0.15

g Bio-Fertilizer 9.05 9.07 {9.06] 987 10.41] 10.14 § 440 483 | 461 [0.18 0.16 | 0.17

Compost tea 891 896 [893) 974 10.66] 1020 438 476 | 457 017 o0.16]0.16

~§ Humic acid 918 918 (9.8} 1000 11.11] 1055 {4.42 488 | 465 {019 0.17]0.18

S IBio+Tea 954 955 |954] 1032 11.64| 1098 | 446 498 | 472 020 0.18]0.19

é" Tea + Humic 9.63 966 | 9.64]10.52 11.87| 11.19 f 450 504 | 477 021 020|020

% |Bio+Humic 975 978 |9.76 | 10.65 12.01| 1133 | 454 506 | 4.80 022 021|021

Bio + Tea + Humic ]10.13 10.16 |10.14] 11.22 12.77{ 11.99 {467 523 | 495 023 022|022
General Av 9.65 9.88 1091 12,03 464 504 023 021

L.S.D at 5% level at :

Seasons ‘ 0.006 0.18 NS NS
compost 0.037 0.13. 0.058 003 .
Stimulators 0.006 0.28 0.018 NS
Seasons X Compost NS 0.24 NS NS
Season X Stimulators 0.003 0.39 NS " NS
Compost X Stimulators 0.004 0.48 0.032 NS
Seagons X Compost X 0.005 0.68 NS NS
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Table (10): Effect of organic and bio~fertilizer treatments on leaf pigments contents of "Le-Conte" pear
tree compared to chemical fertilization (2006 & 2007).

Treatments C""'m",'eg};‘“ Chloroplyl &) jow/s fresh Carotene
organie Stimulators  |2006| 2007 | Av 2006 |2007| Av 2006 (2007 Av
without 061 056 | 059 | 050 051 051 052 054 053
% |Bio-Fertilizer 064 064|064 053 055| 054 0.56 061 058
g Compost tea 063 061062 | 052 054] 053 0.54 058 | 0.56
g Humic acid 065 065| 065] 054 056 055 0.57 0.63 | 0.60
= IBio+Tea 068 072070 ] o061 063] 062 0.64 072 | 0.68
|- S ro— 069 074 071 ] 062 065| 063 0.65 0.73 | 0.69
& IBios Humic 070 076 | 073 | o064 067 065 0.67 0.74 | 0.70
Bio+ Tea+ Humic }0.74 082|078 | 070 075| o7 0.72 079 | 0.75
Av 067 069 | 068§ 058 060 059 0.60 0.66 | 0.63
without 062 059|060 ] 051 052 051 0.53 055 | 054
2 |Bio-Fertilizer 066 068 | 067} 057 059 058 0.60 0.66 | 0.63
g Compost tea 065 066| 065] 055 057| 056 0.59 0.64 | 0.61
é’ Humic acid 067 070 | 068 | 059 062 060 0.62 0.70 | 0.66
S IBio+ Tea 071 078074 065 070| 067 0.68 075 | 071
g- Tea + Humic 072 080|076 | 067 071 069 0.69 076 | 0.72
€ |Bio + Humic 073 081077 o069 073 om 0.72 078 | 0.75
Bio+ Tea + Humic J0.75 083 ] 079 ] 070 077| 073 0.73 0.80 | 0.76
Av 069 073 ] 071 ] 061 065]| 063 0.64 0.70 | 0.67
Chemical fertilizer (N,P,K)  J078 088 | 083 ] 073 082| 077 0.75 0.85 | 0.80
without 061 058 060 | 051 052 051 0.51 054 | 053
Bio-Fertilizer 065 066 | 065 | 055 057 056 0.58 063 | 0.60
&l Compost tea 064 064 | 064 | 054 o056] 055 0.57 0.61 | 0.58
Sl Humic acid 066 068 | 067 | 057 059 058 0.60 0.66 | 0.63
5o + Tea 069 076 | 073 | 063 067 065 0.66 0.73 | 0.69
| Tea + Humic 071 077|074 ] o065 068 067 0.67 074 | 0.70
ffBio + Humic 072 079 076 | 067 070 069 0.70 0.76 | 0.73
<[Bio + Tea + Humic 074,082) 078 ] 07 076] 073 071 0.79 | 0.75
General Av 0.71 0.76 064 069 0.66 0.73
L.S.Dat5% level at : :
Seasons ' 0003 : 0.003 0.003
compost 0.003 ~ 0,003 0.003
Stimulators 0.007 0.007 0.066
Seasons X Compost ~ 0.006 0.006 0.006
Season X Stimulators 0.009 0,009 | 0.009
Compost X Stimulators 0.011 0.011 0.011
Seasons en  ComPost 0.016 0.016 0.016




Table (11): Effect of organic and bio—fertilizer treatments on fruit set and yield of "Le-
Conte" pear tree compared to chemical fertilization (2006 & 2007).

Treatments Fruit set (%) Yield/tree (kg)
organle | gymulators | 2006 | 2007 Av 2006 | 2007 Av
without 8.28 9.67 8.97 15.57 17.35 16.46
g Bio-Fertilizer 9.59 10.74 10.17 18.50 20.15 19.33
) Compost tea 9.40 9.97 9.69 17.78 18.95 18.36
»n  {Humicacid 10.05 10.94 10.50 19.37 20.75 20.06
= |Bio + Tea 11.09 11.69 11.39 23.67 25.01 24.34
E. Tea + Humic 11.46 12.59 12.02 24.71 25.79 25.25 .
Bio + Humic 12.03 13.07 12.55 25.42 26.82 26.12
Bio + Tea + 14.12 14.57 14.35 29.12 30.48 29.80
Av 10.75 11.66 11.20 21.77 23,16 22.47
without 9.10 9.29 9.19 16.86 19.42 18.14
g Bio-Fertilizer 10.40 1139 10.90 20.85 22.97 2191
Compost tea 9.95 10.33 10.15 19.52 22.10 20.81
§' Humic acid 10.75 11.38 11.06 22.73 24.42 23.57
S |Bio+Tea 12.60 13.44 13.02 26.20 27.88 27.04
% Tea + Humic 13.42 13.74 13.58 27.30 28.72 28.01
Bio + Humic 13.76 14.35 14.05 28.14 29.95 29.05
Bio + Tea + 14.96 15.18 15.07 30.73 32.81 31.77
Av 11.87 12.39 12.13 24.04 26.03 25.04
Chemical fertilizer (N, P, K)] 15.97 16.53 16.25 34.85 37.88 36.37
without 8.69 9.48 9.08 16.21 18.38 17.29
Bio-Fertilizer 9.99 11.06 10.52 19.67 21.56 20.61
Compost tea 967 . 10.15 9.91 18.65 20.52 19.58
. Humic acld 10,40 11.16 10.78 21.05 22.58 21.81
‘" Blo + Tea 11.84 12.56 12,20 24.93 26.44 25.68
E Tea + Humic 12,44 13.16 12.80 26.00 2725 |. 26.62
Z  |Blo+Humic 12.89 13.71 13.30 26.78 28.38 27.58
Bio+Tea + 1454 1487 | 1470 | 2092 3164 | 3078
General Av T 1286 13.52 26.89 . 29.02
L.S.D at 5% level at :
Seasons 0.13 0.13
compost 0.12 0.12
Stimulators 0.24 0.26
Seasons X Compost 0.22 0.22
Season X Stimulators 0.36 0.36
Compost X Stimulators 0.45 0.45
Seasons X Compost X 0.63 0.63
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3.7. Leaf total carbohydrates, proteins,
proline and C/N ratio

Data presented in Table (9) reveal that total
carbohydrates, C/N ratio and total proteins were
significantly increased by the addition of
biofertilizer, humic acid and compost tea to
organic manures. Proline showed an opposite
trend. Moreover, due to the organic fertilization,
leaf chemical contents (except proline) were
higher in the second season than in the first one,
while proline had an opposite trend. In addition,
chemical fertilization resulted in the highest leaf
content of all determined components, followed
by compost 2 (30 kg per trec) treatment, then
compost 1 (15 kg per tree) treatment. Interaction
between organic rates (compost) and stimulators
(BF, humic acid and compost tea) indicated that
compost 2 (30 kg/tree) + BF. + humic acid
+compost tea gave the highest leaf chemical
contents compared to other organic treatment.
The lowest leaf chemical contents were obtained
from compost 1 without any addition. Concerning
leaf proline. concentration the chemical fertilizer
gave the highest level compared to organic
fertilization treatments. These results go in parallel
with those of Ahmed et al. (1997), Mahmoud and
Mahmoud (1999), Huilian ez al. (2000) and Fayed
(2005b) on apple, Eissa et al, (2007a) on pear,
and Eissa et al., (2007b) on peach.
3.8. Leaf pigments

It is quite evident as shown from the data in
Table (10) that leaf pigments (chlorophyll &, b and
carotenoids) were significantly affected by the
different treatments in both scasons. The  leaf
pigments concentrations were generally higher in
the second scason than in the first onme. The
chemical fertilizer gave the highest leaf pigment,
followed by compost2 (30 kg per tree) treatment,
and then compostl (15 kg per tree) treatment.
Interaction between the two main factor
fertilization (organic and chemical) and bio
fertilizer stimulants concerning- leaf pigment
concentrations were statistically significant. The
highest leaf pigment concentrations were obtained
with the chemical fertilizer, followed by compost
2 (30 kg per tree) +biofertilizer +humic acid
+compost tea treatment, and then compost 1 (15
kg per tree) + Dbiofertilizer +humic acid.
Meanwhile, trees receiving the organic treatment
(compost 1) only had the lowest leaf pigments
value. These results are in line with those obtained
by Ismail (2002) and Kabeel et al, (2005), Fayed
(2005a), Fayed (2005b), Hegazi et al., (2007) and
Eissa et al. (2007a) on pear, apple, peach and
Picual olive, respectively.
3.9. Fruit set and yield

Data depicted in Table (11) indicate that fruit

set percentage on spurs and yield (kg/tree) were
significantly improved by adding organic fertilizer
and stimulators in the two seasons of study.
Moreover the fruit set and yield were
significantly higher in the second season than the
first one. In addition, the chemical fertilizer
treatment gave the highest value, followed by
compost 2 (30 kg/tree) then compost 1 (15
kg/tree) treatment. Interaction between organic
rates and stimulators showed that compost
2(30kg/tree) +biofertilizer+humic acid +compost
tea gave the highest fruit set and yield, then
compost 1 (15 kgftree) +biofertilizer+humic
acid+compost tea, compared with other organic
treatment. These results are in harmony with those
reported by EL-Hagger ef al. (2004), Fayed
(2005a) on peach, and Fayed (2005 b) on apple
They recorded the stimulating effect of organic
sources and rates of biofertilizers on growth rate
of trunk diameter, leaf mineral contents, total
carbohydrate, leaf pigments and yield. Chemical
fertilizer increased proline content; this may be
due to the increased chemical salinity of the soil.
Conclusion and recommendation

Application of compost with biofertilizer plus

humic acid and compost tea on Le-Conte pear trees
gave better effect on vegetative characteristics,
chemical leaf constituents (leaf pigments, macro
and micro elements, total carbohydrates, C/N ratio ,
and protein contents)and yield.
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