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ABSTRACT 
 

The present study was conducted during 2011 and 2012 seasons on "Le-Conte" pear trees. The trees 
were 12 years old, budded on Pyrus communis rootstock and grown in sandy soil, and under drip irrigation 
system in a private orchard located in new reclaimed area in Ahmed Orabi Association, Qalyoub Government - 
Egypt. Twenty four trees as uniform a possible were selected for this study; the trees were at 5 x 5 m. apart. The 
experiment aimed to study the effect of foliar spray with calcium, potassium and Liquid organic compound 
(Amino-more) on fruit quantity and quality of "Le-conte" pear trees as well as leaf N, P, k and Ca contents. The 
experiment involved the following eight treatments :Control, Spraying with 1% Calcium sulphate, Spraying 
with 1% potassium sulphate, Spraying with1% calcium sulphate + 1% potassium sulphate, Spraying with 
0.5%Amino-more, Spraying with0.5% Amino-more + 1% Calcium sulphate, Spraying with 0.5%Amino-more + 
1% potassium sulphate and Spraying with 0.5% “Amino-more” + 1% Calcium sulphate + 1%potassium 
sulphate. Results indicated that Amino-more alone or in combination with calcium or potassium reduced the 
percentage of fruit drop and total acidity (%). Also other treatments used were effective in increasing the yield 
(kg) and improved physical fruit properties such as weight, dimensions and firmness, as well as TSS, total sugar 
% were improved by different treatments used than the control. Furthermore, leaf N, P, K and Ca content were 
significantly increased by different treatments than the control. Caring out three sprays at 70% full bloom, after 
fruit set and at three weeks later with combination of 0.5% Amino-more +1% Calcium sulphate + 1% potassium 
sulphate suggested to be beneficial in improving yield, fruit quality and nutritional status of Le-conte pear trees. 
 
Kew words: Pear trees, Le-conte, calcium, potassium, organic compounds, amino acids , amino-more, yield,     

fruit quality 

 
Introduction 
 

Pear trees are placed in the Rose family (Rosaceae), subfamily Pomoideae along with apple and 
quince. The genus Pyrus is composed of about 22 species, found in Asia, Europe, and northern Africa. Two 
major species are commercially cultivated, European pear   ( Pyrus communis L. ) and Asian pear ( P. pyrifolia 
 (Burm. f.), Nak. [syn. P. serotina L.]. Le Conte is the main pear cultivar grown in Egypt resulted as a hybrid 
between Pyrus communis X Pyrus serotina. Which is one of the most important fruit trees of the world and is 
cultivated in all temperate-zone countries of both hemispheres. The total harvested area of pears fluctuated 
sharply during the last decades due to fire blight infection as it dropped from 10990 feddans at 1999 to 6960 
feddans at 2005. However, it started to increase gradually with the applications of treatments to control fire 
blight as it reached 20400 feddans at 2009 according to FAO Statistics Division, 2011. Productivity of pear 
varies in Egypt from year to year and location to another. This might be attributed to limited ovules viability and 
stigma receptivity, poor pollen germination ability, ovule abortion, excessive flower abscission and low fruit set 
(Yehia and Hassan, 2005). 

Pear fruits are considered the third in important among other deciduous fruits and the fourth among all 
fruits in the world, "Le-conte" pear is the most important pear cultivar in Egypt Behera and Alexandria 
Governorate are considered to be the first among other governorates of Egypt in pear cultivation area and 
production. 

Calcium is conceder as one of the most important minerals determining the quality of fruit since it is 
required for cell elongation and cell division (Burston, 1968 and Rizzi & Abruzzes, 1998). Also, Calcium has 
received a considerable attention in improving production of fruit trees not only due its relationship to 
physiological disorders, but also due to its other desirable effects like extending storage life increasing firmness 
(Eliwa et al., 1999 and Ashour, 2000) on apple and El-Shobaky and Mohamed, (2000) on citrus.  Calcium is 
perhaps the most important mineral determining the quality of fruit ,particularly in apples and pears because 
these fruits are stored for long periods of time (Faust, 1989). Early research has demonstrated that fruits with 
low Ca concentrations are more susceptible to physiological disorders such as bitter pit and cork spot (DeLong, 
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1936).  Other roles associated low Ca and fruit quality include hastened fruit senescence, increased rate of 
softening of fruit, higher respiration rates, and higher ethylene production. These characteristics of fruit quality 
are associated with the role Ca plays at the cellular level.  At this level, Ca performs a binding role with the 
complex polysaccharides and proteins forming the cell wall and within the cell in the outer cell membrane, 
lower Ca concentrations causes leakiness of the membrane (Faust, 1989). When foliar Ca applications are 
applied, the Ca sprayed on leaves and fruits enter into the tissue mostly through openings such as the calyx end, 
stomata and lenticels because the cuticle is a very strong barrier for Ca penetration (Ferguson and Watkins, 
1989).  Once inside the leaf and fruit tissues, there is very little movement of the Ca. 

Meanwhile, potassium easily absorbed and distributed through leaf tissues and plays an important role 
in growth of olive (Arquero et al. 2006). Potassium is particularly well adapted to this form of fertilization 
because soon after foliar spraying takes place, it is rapidly translocated from the leaves (Mengel, 2002). The 
main role of potassium is the activation of many enzyme systems involved in the structure of organic substances 
and in the building up of compounds such as starch or protein and also involved in cell enlargement and in 
triggering the growth of young meristematic tissues. Also, K promotes photosynthesis and transport the 
assimilates of the carbohydrates to the storage organs. Potassium is involved in many aspects of the plant 
physiology (Marschner, 1986).  

Potassium is known to be involved in energy metabolism processes, protein synthesis and sugars 
synthesis and translocation (Mengel and Kirrby, 1987). Also, potassium foliar nutrition to increase fruit set, 
yield and improve fruit quality by increasing sugar content and enhancing colour (Sharma et al. 1990) and Ezz 
and Kobbia (2000) on mango. Foliar applications of potassium nitrate have a positive effect on the quality of 
table olives and improve the leaf potassium content (Marschner, 1986). Moreover, foliar application of 
potassium nitrate increases yield and fruit quality, it also, enhances nutritional status of olive leaves (Dikmelik 
et al. 1999).   

Amino acids as organic nitrogenous compounds are the building blocks in the synthesis of proteins ,
which are formed by a process in which ribosomes catalyze the polymerization of amino acids (Davies, 1982) 
Several hypothesis have been proposed to explain the role of amino acids in plant growth.Available evidence 
suggests several alternative routes of IAA and ethylene synthesis in plants, starting from amino acids 
(Hashimoto and Yamada, 1994). In this respect, Waller and Nowaki (1978) suggested that the regulatory effect 
of certain amino acids like phenylalanine and ornithine on plant development is through their influence on 
gibberellins biosynthesis. Foliar application of the amino acids is very necessary for plants because they 
considered as precursors and constituents of proteins (Rai, 2002) which are important for stimulation of cell 
growth due to they contain both acid and basic groups and act as buffers, which help to maintain favorable pH 
value within the plant cell (Davies, 1982). Amino acids can directly or indirectly influence the physiological 
activities in plant growth and development. Moreover, the exogenous application of amino acids have been 
reported to modulate the growth, yield and fruit quality of Perlette, Red Globe and Red Roomy grapes (Khan et 
al., 2012 & Ahmed and Abd El-Hameed, 2003), Williams pears (Lihami et al., 1999) and they are used to 
improve the growth of Kronaki olive seedlings (Aml et al., 2012). Recently, more attention was paid to liquid 
organic compounds such as Amino-more was made for some purpose such as increasing fruit set, decreasing 
pre-harvest fruit drop, improving yield and fruit quality. 

The present investigation was carried out to study to investigate the effect of spraying calcium, 
potassium and Amino-more (Liquid organic fertilizer) on fruit drop, yield, fruit quality and leaf minerals content 
of "Le-conte" pear trees. 
 
Materials and Methods 
 

This investigation was carried out in two seasons (2011 and 2012) on "Le-conte" pear trees. The trees 
were 12-year-old, budding on pyrus communis root stock and grown in sandy soil, under drip irrigation system 
in a private orchard located located in new reclaimed area in Ahmed Orabi Association, Qalyoub Government - 
Egypt. Twenty four "Le-Conte" pear trees healthy, trained in vase shape and uniform a possible was selected for 
this study the trees received the cultural practices according the recommendations of the Ministry of 
Agriculture. The trees were at 5 x 5 m. apart grown in sandy soil and under drip irrigation system; orchard soil 
analysis (according to Wilde et al., 1985) are given in Table (1). The experiment aimed to study the effect of 
foliar spray with Calcium sulphate (29% Ca) at 1% , potassium sulphate (48% K) at 1% and liquid organic 
compound named commercially “Amino-more” (a commercial compound of amino acids : Glycine, Glutamic 
acid, Valine, Aspartic acid, phynul  alanine, lysine, systten, methionine, praline, serine, threonine, Arginine, 
hydroxy lysine, hydroxy praline, Triptophan, Argenine, Thrionine, Leucine and Alanine) used at  0.5% on "Le-
conte" pear trees to improve fruit quantity and quality as well as leaf N,P, k and Ca contents. The selected trees 
divided into eight treatments including the control. The treatments were arranged in the complete randomized 
block with three replicates for each treatments and one tree per each replicate. 
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Table 1. Physical and chemical properties of the used soil: 

Character Value 

Sand (%) 87.80 
Silt (%) 7.35 
Cloy (%) 4.85 
Texture grade Sandy 
O.M (%) 0.65 
CaCO3 (%) 2.38 
EC. (1: 2.5 extract). 1.75 
PH (1: 2.5 extract). 7.88 
Total N(%) 0.18 
Available P (ppm) 11.12 
Available K (ppm) 2.33 
Available Ca % 0.05 

 
The eight treatments were applied as follows: 

1- Control (untreated trees). 
2- Spraying with 1% Calcium sulphate (29% Ca). 
3- Spraying with 1% potassium sulphate (48% K). 
4- Spraying with1% calcium sulphate + 1% potassium sulphate . 
5- Spraying with 0.5% Amino-more. 
6- Spraying with0.5% Amino-more + 1% Calcium sulphate. 
7- Spraying with 0.5%Amino-more + 1% potassium sulphate . 
8- Spraying with 0.5%Amino-more + 1% Calcium sulphate + 1%potassium sulphate. 

Spraying solution of nutrition elements (Calcium sulphate, potassium sulphate or amino more) 
prepared carefully by complete dissolving of nutrition elements in water with the addition of wetting agent 
(0.1% Triton B). Trees sprayed at early morning carefully by completely covering tree canopy with the spraying 
solution. Each tree received 4 liters of spraying solution. The experimental trees were sprayed three times with 
the previous treatments as following: 

1. First spray at 70% of full bloom. 
2.  Second spray after fruit set. 
3. Third spray after the second spray by three weeks.  

 
The following parameters were determined in the two seasons: 
Fruit drop percentage: 

 Calculated by counting the number of dropping fruits from the middle of June till the harvesting time 
(1st week of August 2011) and (2nd week of August 2012). Then expressed as a percentage from the whole 
number of fruits remained on the tree at the middle of June. 
Yield: The produced fruit yield on each replicate tree resulting from the applied treatments was expressed as 
weight of fruits in kg/ tree, which was attained at harvest stage. 
Fruits number:  number of fruits per tree was recorded at harvest time. 
 

Fruit Characteristics:  

Samples of 10 fruits from each replicate (tree); i.e. 30 fruits for each treatment was picked randomly at 
harvest to determine: 
Fruit physical properties: 

1. Fruit weight (g).  
2. Fruit height (cm).  
3. Fruit width (cm).  
4. Fruit Shape index (Height/width ratio). 
5.  Fruit firmness was determined using magness and Tylor pressure tester with 7116 inch plunger and 

recorded as (Ib/inch2).  
 

Fruit chemical properties: 

1. Total soluble solids percentage (T.S.S. %) was measured fruit juice by hand refractometer, total acidity 
percentage in fruit juice was determined as malice acid according A.O.A.C. (1985).  

2.  The percentage of total acidity was determined as in fruit juice was measured as malic acid according to 
A.O.A.C. (1985). 

3. T.S.S/acid ratio.  
4. Total sugar (%) was determined using the colorimetric methods as described by Forsee (1938). 
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Leaf minerals content (N, P, K, Ca ): 

Leaf sample consisting of thirty leaves from non-fruiting tagged shoots were collected for each 
replicate in 2nd week of August from the middle portion of the current season growth, (Chmtonaparb & 
Cumming, 1981) washed with tap water then with distilled water oven dried at  70 ºc till constant weight, 
ground and described.  

The experiment followed complete randomized block design, treatments application was eight 
treatments. Results of the measured parameters were subjected to computerized statistical analysis using 
MSTAT package for analysis of variance (ANOVA) and means of treatments were compared using LSD at 0.05 
according to Snedecor and Cochran (1990). 
 

Results and Discussion 
 
Fruit drop percentage: 
 

Data presented in Table (2) indicated that all treatments decreased fruit drop percentage significantly 
than the control calcium sulphate as foliar spray was less effective in reducing fruit drop. Similar results were 
obtained by Eliwa et al., (2003) on Costata persimmon. Moreover, the combined application of Amino-more at 
0.5% + Ca at 1% + K at 1% gave the lowest values of fruit drop percentage were recorded (7.6 & 6.3%) in both 
seasons respectively. On the other hand, control gave the highest values (25.6 & 23.8%) in the two seasons 
respectively. Other treatments gave in between tables. These results are in line with those obtained by Ahmed et 
al. (1996) who worked in Ca and Gil et al., (1994) who worked on K. 

   
Table 2. Preharvest fruit drop%, number of fruit/tree and yield of "Le-conte" pear trees as influenced by different studied treatments during (2011 and 2012) 

seasons.  

                                                                      Characters 

Treatments 

Preharvest 

 fruit drop (%) 

No. of  

fruit / tree 

Yield / tree 

2011 2012 2011 2012 2011 2012 

Control 25.60 23.80 179.69 181.01 31.50 32.31 
Calcium sulphate at 1% 23.30 20.30 184.43 183.20 35.32 36.11 
Potassium sulphate at 1% 14.60 13.60 186.30 185.90 47.18 48.26 
CaSO4 at 1% + K2SO4 at 1% 12.10 11.80 184.17 185.12 31.46 41.30 
Amino-more at 0.5% 12.30 12.33 186.30 183.30 41.60 41.40 
Amino-more at 0.5% + CaSO4 at 1% 18.20 16.30 187.11 188.28 48.30 50.10 
Amino-more at 0.5% + K2SO4 at 1% 9.10 8.10 205.77 207.63 56.30 58.20 
Amino-more at 0.5% + CaSO4 at 1% + K2SO4 at 1% 7.60 6.30 208.32 213.68 58.60 63.10 
 L.S.D at 5% 1.7 1.8 5.3 5.5 1.6 1.8 

 
Yield and Number of fruits per tree: 
 

It could be easily observed from data presented in Table (2) that all treatments increased number of 
fruits/tree and yield/tree than the control. The best results in this respect was obtained with spray Amino-more at 
0.5% plus calcium sulpahte at 1% plus potassium sulphate at 1% which gave the highest number of fruits/tree 
(208.32 & 213.68) in both seasons respectively. Also, the highest values of yield/tree were recorded (58.60 & 
63.10kg) in the two seasons, respectively. Significant differences were observed between all studied treatments. 

The beneficial effect of there nutrients on improving the nutritional status of the trees and reducing pre-
harvest fruit dropping surely reflected on improving the yield. These results are parallel to those of Raese et al., 
(1995) and Gobara (1998) who worked on Ca and K. 
 
Fruit physical properties: 
 

Results of various fruit properties as affected by different studied are presented in Table (3) for the two 
seasons 2011 and 2012. Results obtained on fruit weight and dimensions were affected significantly by different 
treatments. As fro the effect of calcium foliar application data in the same table showed that calcium spray alone 
slightly increase both fruit weight and dimensions. The obtained results agree with those of (Eliwa et al., 2003) 
on Costata persimmon.Also, data indicated that potassium spray alone or combined with Amino-more increase 
fruit weight and dimension. These results go in line with those reported by Kilany & Kilany (1991) who 
mentioned that spraying potassium significantly increased polar cross diameter of apple fruit. Fruit shape index 
(H/W) ratio did not differ significantly among all treatments used in both seasons of study. 
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Concerning fruit firmness data in Table (3) showed that spraying calcium or potassium spray alone or 

combined with Amino-more significantly increased fruit firmness than control.Also, Amino-more alone has 
significant effect in this connection. These results are in harmony with those found by Ashour (2000) who 
indicated that both calcium and potassium increase fruit firmness of Anna apple. 

 
Table 3. Fruit physical properties of Le-Conte pear as influenced by different treatments during (2011 and 2012) seasons  

                 Characters 

 

Treatments 

Fruit weight 

(g) 

Fruit height 

(cm) 

Fruit width 

(cm) 

Shape index  

(height/width) 

Fruit firmness  

(Ib/inch2) 

2011 2012 2011 2012 2011 2012 2011 2012 2011 2012 

Control 175.30 180.50 7.90 7.50 6.50 6.20 1.22 1.21 12.33 12.80 
Calcium sulphate at 1% 191.50 197.10 8.50 8.30 6.90 6.60 1.23 1.26 12.90 13.10 
Potassium sulphate at 1% 253.30 259.60 9.80 9.50 9.10 8.30 1.08 1.14 13.11 13.53 
CaSO4 at 1% + K2SO4 at 1% 212.30 223.10 10.10 9.90 9.30 8.60 1.09 1.15 13.25 13.66 
Amino-more at 0.5% 223.30 228.60 10.30 10.11 9.21 9.33 1.12 1.08 13.32 13.35 
Amino-more at 0.5% + CaSO4 at 1% 258.10 266.10 8.90 8.50 7.20 6.70 1.24 1.27 13.10 13.23 
Amino-more at 0.5% + K2SO4 at 1% 273.60 280.30 10.10 9.50 8.30 7.10 1.22 1.34 13.50 13.58 
Amino-more at 0.5% + CaSO4 at 1% + K2SO4 at 1% 281.30 295.30 10.50 10.70 8.60 8.30 1.22 1.23 14.20 14.63 
 L.S.D at 5% 3.6 2.9 0.3 0.2 0.3 0.4 N.S N.S 0.88 0.79 

 
Fruit chemical properties: 

 
As shown in Table (4) it was noticed that foliar spraying of Ca, K and Amino more caused a positive 

effect on chemical quality of "Le-conte" pear fruits. Spraying either carried out singly or in combination 
significantly improved such chemical quality in terms increasing the percentage of T.S.S as well as T.S.S/acid 
ratio and total sugar % but reducing the total acidity compared with control. 

Moreover, treatment of Amino-more at 0.5% plus calcium sulphate 1% plus potassium sulphate 1% 
gave a highest values in this respect. These results in true in the two seasons. Similar results concerning the 
affect of Ca and K on improving the quality of pome fruit were obtained by Gil et al. (1994); Gobara (1998); 
Ahmed et al (1996). Also, Ashour (2000) reported that calcium and potassium spray increased T.S.S but 
reduced the content of total acidity of Anna apple.  

 Table 4. Fruit chemical properties of "Le-conte" pear as influenced by different treatments during (2011 and 2012) seasons.  

                                                  Characters 

 

Treatment 

T.S.S 

(%) 

Total acidity  

(%) 

T.S.S / acid 

ratio  

Total sugars  

(%) 

2011 2012 2011 2012 2011 2012 2011 2012 

Control 12.00 12.50 0.452 0.426 26.55 29.34 8.80 7.30 
Calcium sulphate at 1% 12.60 12.80 0.389 0.375 32.39 34.13 9.01 8.30 
Potassium sulphate at 1% 13.20 13.55 0.315 0.310 41.90 43.70 10.10 10.00 
CaSO4 at 1% + K2SO4 at 1% 13.73 13.81 0.310 0.309 44.29 44.69 10.51 10.01 
Amino-more at 0.5% 13.23 12.90 0.320 0.330 41.34 39.09 10.13 9.90 
Amino-more at 0.5% + CaSO4 at 1% 13.10 13.50 0.330 0.321 39.70 42.06 9.63 9.73 
Amino-more at 0.5% + K2SO4 at 1% 14.50 14.85 0.306 0.304 47.39 48.85 11.10 11.30 
Amino-more at 0.5% + CaSO4 at 1% + K2SO4 at 1% 15.30 15.50 0.302 0.303 50.66 51.15 11.50 11.86 
 L.S.D at 5% 0.4 0.5 0.033 0.031 4.33 3.30 0.6 0.7 

 
Leaf minerals content: 
 

Data in Table (5) clearly show that the effect of spraying Ca, K and Amino-more on leaf N, P, K and 
Ca content of Le-conte pear.Nitrogen content in the leaves was affected significantly in the two seasons. 
Spraying calcium or potassium alone or combined with Amino-more increase nitrogen content in the leaves that 
those of the control. However, the differences were highly significant in both seasons. Also, Amino acid alone 
or combined with calcium or potassium improved N percentage in the leaves father than those of the control or 
other treatments.Redounding phosphorus data in Table (5) revealed that did not differ significantly among all 
treatments in both seasons.As for calcium and potassium content, results showed that both calcium and 
potassium spray increase calcium and potassium content compared with those of control. On the other hand 
Amino-more at 0.5% plus calcium 1% plus potassium 1% gave the highest values in this respect. 

The obtained results are in accordance with those of by Abd El-Migeed (2002) on Washington Naval 
orange trees who found potassium foliar sprays enhanced the levels of N,P and K in the leaves. Moon et al., 
(2002) working on permission CV. Fryu trees, they reported that calcium contents of leaf increased by spraying 
liquid calcium.  
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Table 5. Nitrogen, phosphorous, potassium and calcium percentage in leaves of "Le-conte" pear as influenced by different treatments during (2011 and 2012) 

seasons.  

                                        Characters 

 

Treatment 

N (%) P (%) K(%) Ca (%) 

2011 2012 2011 2012 2011 2012 2011 2012 

Control 2.16 2.23 0.120 0.123 1.10 1.16 1.19 1.21 
Calcium sulphate at 1% 2.25 2.27 0.123 0.125 1.20 1.23 1.53 1.56 
Potassium sulphate at 1% 2.50 2.48 0.121 0.123 1.43 1.47 1.44 1.48 
CaSO4 at 1% + K2SO4 at 1% 2.53 2.50 0.124 0.124 1.48 1.51 1.58 1.56 
Amino-more at 0.5% 2.59 2.61 0.125 0.126 1.43 1.53 1.63 1.58 
Amino-more at 0.5% + CaSO4 at 1% 2.63 2.64 0.125 0.125 1.45 1.47 1.76 1.78 
Amino-more at 0.5% + K2SO4 at 1% 2.69 2.71 0.126 0.127 1.65 1.63 1.68 1.71 
Amino-more at 0.5% + CaSO4 at 1% + K2SO4 at 1% 2.75 2.79 0.127 0.128 1.71 1.69 1.88 1.91 
 L.S.D at 5% 0.28 0.26 N.S N.S 0.23 0.21 0.33 0.36 
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