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ABSTRACT  
 

This study was conducted during two successive growing seasons of 2013/2014 up to 
2014/2015 at the Experimental Orchard of the Horticulture Research Satiation at El-Kanater El-
Khyreia, Kalubia Governorate, Egypt, on Loquat tree (Eriobotrya japonica, Lind.) cv. Emanual as a 
trial to enhance tree fruiting, fruit quality and fruit storability. Selected Loquat trees were foliar 
sprayed at full bloom and three weeks later (after fruit set) with silicon as potassium silicate (K2SiO3) 
at 1.0 and 2.0 % (v/v) and water sprayed as control treatment were applied twice a year. 

Results indicated that the tested potassium silicate treatments enhanced all studied 
measurements i.e. fruit set %, fruit retention %, No. of fruit per cluster and fruit weight per cluster and 
fruit quality expressed as average fruit weight, fruit size, fruit dimensions (length and diameter), fruit 
pulp (thickness, weight and pulp %), fruit firmness and fruit colour, total soluble solids (TSS)%, total 
acidity (TA) %, TSS/TA ratio, total sugars and vitamin C. with the superior effect for 2 % potassium 
silicate treatment  

In addition, results showed that pre harvest foliar sprays with K2SiO3, were effective in 
improving fruit quality during cold storage at 0 C for eight weeks and at prolonging fruit shelf life 
room conditions for six days (marketing). Also, pre harvest sprays of potassium silicate reduced 
decayed fruits %, weight loss % and maintained fruit firmness and peel colour, increased TSS and 
TSS/TA, while total acidity was relatively decreased. 

 
Key words: Loquat, potassium silicate, foliar spray, fruiting aspects, fruit quality, storability, cold 

storage, marketing. 

 
Introduction 

 
Loquat (Eriobotrya japonica, Lindl.) originated in China and spread to many countries. The 

average area of loquat cultivated in Egypt doubled from 12 ha in 1989 to 32 ha in 1993. The total 
Loquat cultivated area of Egypt was about 112 ha in 2013, produced 1421 tons. (Economic Affairs 
Sector, 2013). 

Local market of Egypt is suffering from the shortage in Loquat fruit supply through duration of 
early spring (late Marsh up to early May). Loquat fruits ripen during this period under Egyptian 
conditions. Consequently good post harvest storage practice can play an important role for facing such 
shortage in order to meet the demand of Egyptian consumers. Moreover, the lake of competition from 
other fruit species makes attempts for improving and spreading loquat species and becomes easier. On 
the other hand, enhancement of some loquat fruit marketability traits may be making loquat fruits 
more acceptable by Egyptian consumers (Bakry 2001). Raising Loquat productivity could be 
considered as a real reason that leads to the extension of cultivated loquat area. 

 Silicon is one of the abundant elements in the lithosphere and the most abundant element in soil 
next to oxygen, comprises 28% of its weight and 3-17% in soil solution (Epstein, 1999). It is most 
commonly found in soils in solution form as Silicic acid (H4SiO4) and absorbed by plants as Silicic 
acid (Ma and Takahashi, 2002). Moreover, silicon plays an important role in increasing and enhancing 
withstanding of fruit crops to biotic and abiotic stresses, photosynthesis, nutrient and water uptake, 
plant pigments and all cell division (Epstein 1999 and Ma 2004). Previous studies exhibited that using 
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all sources of silicon was very effective in improving yield and fruit characteristics of different fruit 
crops (Al-Wasfy, 2014, El-Khawaga and Mansour, 2014, and Abd El-Wahab, 2015). 

Potassium silicate is a source of highly soluble potassium and silicon. It is used in agricultural 
production systems primarily as a silica amendment and has the added benefit of supplying small amounts 
of potassium. In many horticultural crops, an adequate potassium nutrition also contributes in enhancing 
tree yields, fruit size, fruit colour, soluble solids, ascorbic acid concentrations, shelf life and also improved 
and shipping quality (Kanai et al., 2007). 

Loquat fruit has a short shelf life and its quality deteriorates rapidly after harvest (Akhtar et al., 
2010). Fruit decay and fruit mechanical damage lead to browning are the prime marketability 
problems of loquat after harvest (Ding et al., 2002).  

The use of suitable post harvest storage practice may repair the senescence processes and 
lengthen fruit shelf life. Cold storage is one of the most effective post harvest technologies that allow 
the preservation of the quality of fruits and vegetables, from the harvest until the shelf-life and the 
consumers consumption (Bourne, 2006). 

Therefore, the present study aimed to investigate the effect of potassium silicate sprays on tree 
productivity, fruit quality and storability of loquat fruit.  

 
Materials and Methods 

This study was conducted during two consecutive growing seasons (2013/2014- 2014/2015) on 

loquat trees (Eriobotrya japonica, Lindle.) cv. Emanuel. The experimental trees were grafted on 

Province Quince (Cydonia oblonga) rootstock and grown on loamy clay soil. The selected trees nearly 

uniform in growth vigor and subjected to the same cultural practices in the Experimental orchard of 

the Horticulture Research Station at El-Kanater El-Khayreia, Kalubia Governorate, Egypt, were 

devoted to study the influence of foliar sprays with Potassium silicate (10%KO, 25%SiO) at 1 % and 

2% (v/v) at full bloom (2ed week on Dec. in both seasons) and three weeks later (after fruit set), on 

fruiting and fruit quality and storability of Loquat.  

Nine randomly trees were divided into three groups for foliar sprays as followed:  

I-1- Foliar spray with tap water (control).  

I-2- Foliar spray with 1 % Potassium silicate (K2SiO3)  

I-3- Foliar spray with 2 % Potassium silicate (K2SiO3)  

The obtained data were handled as follows: 
 

I- Fruiting aspects. 
 

Fruit set %:  
 

In both seasons, fruit set was determined by marking twenty flowering branch ends around the 

circumference of each selected tree at full bloom and fruit set percentage was calculated. 

 

Fruit retention%:  
 

The remained fruits on marked branch ends were counted and recorded periodically till harvesting 

and fruit drop % was calculated. 
 

No. of fruit per cluster, average fruit weight per cluster were recorded in (1st week of April) at harvest 

in both seasons. 

 

II- Fruit quality. 
 

At harvest (1st week on April) of both seasons sixty fruits of each treatment (three replicates) 

were randomly sampled and transferred to the laboratory to determine fruit physical and chemical 

characteristics. 
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II-1. Fruit physical characteristics.  

 

Average fruit weight (g), fruit size (cm3), fruit dimensions (length/ diameter) (cm), fruit pulp 

thickness (cm), and fruit pulp%, were determined. 

 

* Fruit firmness (g/mm2).  

 

Fruit firmness (g/mm2) was determined by Lfra texture analyzer using a penetrating needle of 1mm 

of diameter, 10 mm in distance, and speed of 2 mm per second and the peak of resistance was recorded 

per (g/mm2). 

 

* Fruit peel color (L and h◦ values) 

 

Fruit peel colour was determined by averaging two measurements taken on two opposite points 

of each fruit equator with a Minolta colorimeter (Minolta Co. Ltd., Osaka, Japan) on the basis of the 

CIELAB color system. In this system values of (a and b) specify the green-red and blue-yellow axis, 

while Hue (h◦) determines the position of such vector.  h◦ values are calculated based on (a and b) 

values according to the following equation:  h◦ =180- tan-1 (b / a). h◦ values were determined, 

calculated and  used as an  indicator of loquat ripeness according to Mc Guire, (1992). Data of hunter 

L (ranging from black=0 to white=100) were used as surface browning indicator with out further 
conversion. 

  

II-2. Fruit chemical characteristics 

 

Fruit chemical characteristic determinations: Total soluble solids percentage (TSS %) were 

determined in fruit juice by hand Abbe refractometer. Total acidity percentage (TA %) as malic acid 

was determined in fruit juice according to Association of Official Analytical Chemists (A.O.A.C., 

1985). TSS/TA ratio: were calculated as ratio. Total sugars content were determined according to 

(A.O.A.C., 1985). Ascorbic acid (Vitamin C) (mg/100gFW) in fruit juice was determined and 

expressed as mg/100g fresh weight by using the dye 2,6-dichlorophenyl indophenols method as 

described in (A.O.A.C., 1985). 

  
III- Storability study. 

In the first week of April of 2013/2014 and 2014/2015 seasons, mature uniform loquat fruits of 

each treatment were harvested at yellow colour and directly transported to the laboratory. The selected 

loquat fruits were washed, air dried, and packed in foam dishes (10 x 10 cm size, nine fruits/foam 

dish) and wrapped with shrink film. Fruits of each treatment were divided into three replicates (30 

dishes per replicate) and stored at 0C, 85-90 % RH, for eight weeks, and for six days at room 

temperature (24±10C and RH 65-70%) as marketing. 

For physical and chemical determinations, a sample consists of 3 dishes was taken randomly from 

each replicate within each treatment at two weeks intervals during cold storage and two days intervals 

during marketing. 

Fruit firmness (g/mm2), fruit color measurements(L and Hue values), total soluble solids % (TSS), 
total acidity% (TA), TSS/total acidity ratio and ascorbic acid ,were determined as mentioned above. 
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Fruit decay (%). 

 

Decayed fruits are characterized by abnormal ripening, development of undesirable flavors, 

odors and skin darkening. These fruit disorders were counted as decayed fruits and calculated as 

decayed fruit % according to the following equation: 

Fruit decay % =(A / B) ×100.  

Where:    

A = No. of defected fruits at the time of sampling.   

B = The initial number of fruits.   

 

Fruit weight loss (%). 

 

The loss in mass fruit weight during cold storage (00C) was calculated as the difference 
between fruit weight at the start of storage and fruit weight at the inspection date as the following 
equation: 
Fruit weight loss % = [(A-B)/A] ×100.  
Where:  
A = The initial fruit weight.  
B = Fruit weight at the inspection date. 
 
Shelf life 
 

Sample of nine dishes of each replicate was taken out at the end of cold storage (0C) period 

and left at room temperature (24±1C and RH 65-70%) for six days. The percentage of decayed fruits 
were calculated at two days intervals and considered as an indicator of shelf life. 
 
Statistical analysis  
 

All obtained data of both seasons were statistically analyzed using randomized complete block 
design according to Snedecor and Cochran (1989). Differences among means for the specific effect of 
storage period and the tested post harvest treatments were compared using Duncan's Multiple Range test 
(Duncan, 1955) at p  0.5. The interaction effect between treatments and storage periods were 
differentiated using the Least Significance Difference (LSD) test at p  0.5.  

  
Results and Discussion 
 
1- Tree fruiting aspects. 
  

Effect of potassium silicate (K2SiO3) sprays on Loquat tree fruiting i.e., fruit set %, fruit 
retention, No. of fruit per cluster and fruit weight per cluster (g) are presented in Table, 1.  

It is clear that potassium silicate sprays significantly increased all studied fruiting 
measurements as compared to control (water spray), in both seasons. The high K2SiO3 (2 %) level was 
more effective in this concern, hence, it recorded 200.33 & 157.00 g fruit weight/cluster against 129.0 
& 90.0 g fruit weight/cluster for control treatment in the first and second seasons, respectively. 
The increase in fruit weight per cluster was explained by better fruit set and fruit retention in 
potassium silicate (K2SiO3) sprays sprays. These results are consistent with the reports of Sanchez 
(2012). 
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Table 1: Effect of potassium silicate sprays on some fruiting aspects i.e. (fruit set (%), fruit retention (%), No. 
of fruit/cluster and fruit weight/cluster) of Loquat trees cv. "Emanuel " during (2013/2014 and 
2014/2015) seasons. 

Treatments 
Fruit set 

(%) 
Fruit retention 

(%) 
No. of fruit/cluster Fruit weight/cluster 

 1st season ( 2013/2014 ) 

Tap water (Control) 38.0 C 28.0 C 6.0 C 129.00 C 
Potassium silicate (1%) 53.2 B 35.0 B 7.4 B 175.00 B 
Potassium silicate (2%) 60.8 A 40.6 A 8.2 A 200.33 A 

L.S.D. P  0.05 1.959 2.091 0.286 5.45 

 2nd season ( 2014/2015 ) 

Tap water (Control) 36.0 C 26.0 C 4.5 C 90.00 C 
Potassium silicate 1% 40.1 B 38.5 B 5.8 B 125.30 B 
Potassium silicate 2% 55.7 A 41.5 A 6.6 A 157.10 A 

L.S.D. P  0.05 1.976 2.006 0.304 5.098 

Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level. 
 
II- Fruit quality 
 
II-1. Fruit physical properties 
 

Impact of K2SiO3 foliar sprays on fruit physical properties i.e., fruit weight, size length, 
diameter and flesh pulp thickness, fruit pulp weight %, fruit firmness and skin colour. The reported 
results showed that significant positive effects were produced by K2SiO3 treatments in most fruit 
physical properties (Table, 2). There were significant increases in fruit weight, pulp weight and fruit 
colour (L. and Hue values) due to K2SiO3 foliar spray as compared with control. The high K2SiO3 (2 %) 
level was more effective treatment which induced the heaviest fruit (24.45 and 23.8 g) against 21.5 & 20.0 
g for the control treatment during the two experimental seasons, respectively, while it recorded 28.0 
and 24.8 cm3 fruit size compared with (22.9 & 21.0 cm) for the control treatment and (22.5 & 19.4 g) 
fruit pulp weight compared with 18.0 & 16.2 fruit pulp weight for the control treatment during two 
experimental seasons, respectively.  
 

Table 2: Effect of potassium silicate sprays on some fruit physical properties of Loquat trees cv. "Emanuel " 
during (2013/2014 and 2014/2015) seasons. 

Treatments 
Fruit physical properties 

Weight 
(g) 

Size 
(cm3) 

Length 
(cm) 

Diameter 
(cm) 

Pulp 
thickness 

(cm) 

Pulp 
weight 

(g) 

Pulp 
(%) 

Firmness 
(g/mm2) 

Fruit colour 

L. 
value 

Hue 
value 

  1st season ( 2013/2014 ) 

Tap water (Control) 21.50 C 22.9 C 4.32 B 2.65 B 1.20 B 18.0 C 83.7 B 57.5 B 68.36 A 100.10 A 
Potassium silicate (1%) 23.65 B 25.1 B 4.60A 2.73AB 1.50 A 20.2 B 85.4A 58.5 A 66.00 C 94.00 C 
Potassium silicate (2%) 24.45 A 28.0 A 4.62 A  2.84 A 1.49 A 22.5 A 85.0 A 59.1 A 67.00 B 96.00 B 

L.S.D. P  0.05 0.627 1.891 0.215 0.158 0.231 0.769 0.712 0.953 0.273 1.239 
  2nd season ( 2014/2015 ) 

Tap water (Control) 20.00 C 21.0 C 4.30 B 2.55 B 1.00 B 16.2 C 81.0 B 55.7 B 67.32 A 97.80A 
Potassium silicate (1%) 21.60 B 22.9 B 4.43 AB 2.60AB 1.25 A 17.8 B 82.4 A 56.7 A 64.00 C 95.00 C 
Potassium silicate (2%) 23.80 A 24.8 A 4.66 A 2.74  A 1.20 AB 19.4 A 81.5 B 57.4 A 66.00 B 96.00 B 

L.S.D. P  0.05 0.66 1.899 0.231 0.179 0.206 0.684 0.732 0.919 0.223 0.967 
Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level.  

 
The tested treatments significantly maintained the progress of fruit colour in both seasons 

compared with control. 
The highest values of other fruit physical properties (fruit length, diameter, thickness pulp % 

and firmness were by Loquat trees sprayed with K2SiO3 at 1 and 2 %. The treated showed significant 
increases than control treatment without significant affect between the two potassium silicate levels in 
both experimental seasons. 
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The obtained results in this respect go in line with those reported by Kaluwa et al. (2010) on 

‘Hass’ avocado. Stamatakis et al. (2003) reported that, application of silicon with higher 

concentration resulted in more firmness of tomato fruits. Moreover, Darshani and Dilshan (2015) 

revealed that fruit firmness, weight and size of tomato fruits cv. Maheshi were significantly increased 

duo to 50 and 100 mg/L Si applied at the growth or flowering stage. Also, Badran et al. (2015) found 

foliar spray of seaweed extract at 4% with Silicon at 0.5 % was the promising treatment to increase height, 

diameter of fruit, fruit weight, pulp weight and total soluble solids as well as sugars content. Moreover, 

Hanumanthaiah et al., (2015) reported that foliar application of potassium silicate at 2 ml L-1/plant at 15 

days interval recorded highest pulp peel ratio of banana fruits. 

 
II-2. Fruit chemical properties 

 
Effect of K2SiO3 sprays on fruit chemical properties i.e., TSS, TA, TSS/TA ratio, total sugars 

and vitamin C content is showed in Table, 3. 

 

II-2.1. Fruit total soluble solids (TSS) 

 
It is obvious that the tested potassium silicate treatments significantly increased fruit TSS as 

compared with control (water spray) in both seasons, but no significant differences were shown 

between the tested treatments at the first season. 1% potassium silicate (K2SiO3) sprays induced 

highest values 12.34 % and 13.9% compared with control 10.2% and 11.0 % in both season 

respectively. 

 

II-2.2. Fruit total acidity (TA %). 

 

All tested treatments significantly reduced fruit acidity compared with control in both seasons 
without significant differences between them in the first season. 1% potassium silicate (K2SiO3) 
sprays induced the lowest values 0.81% & 0.84% compared with 0.90% & 1.2% for the control 
treatment in both seasons, respectively. 

Darshani and Dilshan (2015) found that A significantly lower percentage of total acidity 
(TA %) was observed in ‘Thilina’ treated with 50 or 100 mg/L Si irrespective of the stage of plant. 
Hanumanthaiah et al., (2015), observed that the decrease in acidity might be due to increase in the total 
soluble solids. Similar observations were made by Bhavya (2010) on Bengaluru blue grapes. The 
increase in total soluble solids in the berries leads to decrease in acidity content. 
 

II-2.3. TSS/TA ratio 

 

TSS/TA ratio was positively affected by K2SiO3 spray treatments (1 and 2 %) in both seasons, 
K2SiO3 (1 %) treatment excreted the highest values 15.49 and 16.0 TSS/TA ratio compared with 
control treatment (11.32 and 9.17) TSS/TA ratio in the first and second season, respectively without 
significant differences between the two level of K2SiO3.   

  

II-2.4. Fruit total sugars (%) 

 
It's obvious from Table, 3 that potassium silicate spray treatments significantly increased fruit 

total sugars content. 1% potassium silicate treatment induced the highest values 7.8, 9.1% compared 
with control (6.5 %, 7.32%) the first and second seasons, respectively, without significant differences 
between the two levels of potassium silicate treatments. 

The obtained results are in accordance with those reported earlier by Bhavya (2010) an 
Bengaluru blue grapes, and Hanumanthaiah et al., 2015) on banana. They reported that application of 
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Silicon and potassium helped in synthesis of more sugars in the fruit and thus helped in increasing 
total soluble solids. 
  
II-2.5. Ascorbic acid 
 

Table, 3 illustrates that all the two tested potassium silicate  treatments significantly increased 
fruit ascorbic acid content as compared with control in both seasons. K2SiO3 at both concentrations 
were effective in this respect without significant difference between K2SiO3 levels in the first season. 
K2SiO3 at 2 % was more effective in this concern (4.48 and 4.69 mg/100 g f.w.) as compared with 
control (3.2 and 3.5 mg/100 g f.w.) in the first and second seasons, respectively  

These results are confirmed by those mentioned earlier by El-Gioushy (2016) who revealed that 
potassium silicate spray at 0.20% increased significantly all fruiting measurements of Washington 
navel orange as compared to control. Moreover, Ibrahim and Al-Wasfy (2014) who reported that 
using of K2SiO3 improved yield and fruit quality of Valencia orange trees. Besides, Ahmed et al., 
(2013) on Hindybisinara mango trees. Gad El-Kareem (2012), on date palm and Roshdy (2014), on 
banana they cleared the importance of using silicon sources on growth and fruiting aspects of mango 
and date palm. On the other hand, Stamatakis et al., (2003) reported that pre harvest application of Si 
increased tomato fruits TSS and vitamin C contents. 
 

Table 3: Effect of potassium silicate sprays on some fruit chemical properties of Loquat trees cv. "Emanuel " 

during (2013/2014 and 2014/2015) seasons 

Treatments 
T.S.S. 
(%) 

Total acidity 
(%) 

TSS/acid 
Ratio 

Total sugars 
(%) 

Vitamin C  
(mg/100g f.w) 

  1st season ( 2013/2014 ) 

Tap water (Control) 10.20 B 0.90 A 11.32 B 6.50 B 3.20 B 
Potassium silicate (1%) 12.34 A 0.81 B 15.49A 7.80 A 4.00A 
Potassium silicate (2%) 12.24 A 0.82 B 14.95 A 7.60 A 4.48 A 

L.S.D. P  0.05 0.476 0.059 0.893 0.65 0.542 

  2nd season ( 2014/2015 ) 

Tap water (Control) 11.00 C 1.20 A 9.17 C 7.32 B 3.50 C 

Potassium silicate (1%) 13.90 A 0.84 C 16.00 A 9.1 A 4.13 B 

Potassium silicate (2%) 12.71 B 0.97 B 13.00 B 8.60 A 4.69 A 

L.S.D. P  0.05 0.429 0.065 0.867 0.63 0.549 
Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level. 

 

The current findings regarding the promoting effects of silicon on growth and fruiting of fruit crops 
are in harmony with those obtained by Gad El-Kareem (2012) on mango cv. Taimour, Al-Wasfy (2014), 
on falme seedless grape, El-Khawaga (2014) on Superior grapevines, El-Khawaga and Mansour (2014) on 
Naval orange, Gad El-Kareem et al. (2014) on Zaglhoul date palm, Eshmawy  (2015) on Saeidy date 
palm , Abd El-Wahab (2015) on Succary mango and Badran et al. (2015) on date palm they found that 
Spraying “Zaghloul” and “Samany” date palm(Phoenix dectylifera L.) inflorescences grown in new 
reclaimed soil under Assuit conditions with different sources of potassium silicate at different 
concentrations had a positive effect on fruit set, yield and fruit quality.   

 

III- Effect of potassium silicate foliar sprays on fruit quality of loquats during cold storage at 0 
0C for 8 weeks. 
 
III-1. Physical and chemical characteristics 
 
III-1.1. Decayed fruits (%) 
 

Data reported in Table, 4 showed that fruit decay% was significantly increased as the duration of the 
cold storage period increase. Potassium silicate (K2SiO3) treatments cleared much lower values of decayed 
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fruits percentage, especially at 2.0 % (6.45 and 6.56 %), as compared with untreated control (10.3 and 10.5 
for the first and second seasons, respectively. 

The interaction effect of storage period and Potassium silicate treatments showed high reductive 
effect on fruit decay percentage in both seasons. The obtained results were similar to those reported by 
Tarabih et al., (2014) on Anna apple. 

 
III-1.1. Fruit weight loss percentage (WL)  
 

The fruit weight loss (%) of loquat fruits was significantly increased with the advancement of 
storage period under all tested treatments including control treatment (Table, 4). Control fruit 
treatment exhibited higher fruit weight loss (%) (3.62 and 4.04 %). However, the tested pre harvest 
treatments induced reductive effect on fruit weight loss (%) as compared with control, especially at 
the high level of Potassium silicate (2.0 %) which recorded  2.42% and 2.48% weight loss (%) 1st and 
2nd seasons, respectively. The interaction effect of storage period and Potassium silicate treatments 
was significant and the high WL 7.2 and 7.6 % was obtained in control fruits at the end of storage 
period for the first and second seasons, respectively.      

The higher weight loss (%) in the control fruits was attributed to water leakage and higher 
respiration rate. However Potassium silicate - treated fruits showed lower weight loss (%) might be 
due to the suppression of the transpiration and respiration rates of fruits by closing the stomata. These 
observations are in agreement with those mentioned by Tarabih et al. (2014) on Anna apple. Who 
found that a significant changes were observed in potassium silicate (K2SiO3) foliar spray at 0.3% 
represented in reduction of fruit weight loss and decay %. 

 
III- 1-3. Fruit firmness (g/mm2) 
 

Table, 4 shows that firmness of loquat fruits exhibited high significant decrease by extending 
storage period and tested treatments during cold storage in both seasons. 2.0 % Potassium silicate 
treated fruits showed the highest value (48.78 and 49.40 g/mm2 of fruit firmness) than other 
treatments in both seasons. Fruit firmness of control treatment showed faster fruits softness (46.84 and 
45.40 g/mm2) than other treatments in both seasons. The higher fruit firmness in Potassium silicate 
treated fruits may be due to the reduction of enzymatic activities degrading the cell wall and 
membrane by suppressing the ethylene production. These results are in agreement with those reported 
by Darshani and Dilshan (2015) they revealed that fruit firmness of tomato cv." Maheshi" was 
significantly increased due to Si 50 and 100mg/L applied at the beginning of growing season and at 
flowering stage. Also a significant lower fruit total acidity content was observed. Moreover, Tarabih 
et al. (2014) on Anna apple, revealed that potassium silicate (K2SiO3) spray at 0.2% gave a higher 
fruit firmness. 

 
III-1.4. Fruit peel color 
 

Table, 5 indicates  that  pre harvest  treatments  delayed  the  advancement of  fruit colour,  the  
lightness  (L  value)  and  the  hue  angle  (h◦value) decreased  during storage in all the tested 
treatments. Potassium silicate 1% and 2% sprays significantly induced a lower reduction of(L and h◦ 
value) compared with control in both seasons. 

Potassium silicate treatments effectively decreased ethylene production   in fruit and noticeable 
decrease metabolic activity which delays fruit senescence process. These results are in agreement with 
those reported by Tarabih et al., (2014) on Anna apple. They reveled that the hue angle value 
increased with the progress of potassium sililcate concentration. 
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Table 4: Effect of potassium silicate spray treatments on decay (%), weight loss (%), fruit firmness of loquat trees cv. "Emanuel" cold stored at (0 ºC) of during 2013/2014 & 
2014/2015 seasons. 

 Decay (%) Weight loss (%) Firmness (g/mm2) 

Treatments Storage period (week) Storage period (week) Storage period (week) 
0 2 4 6 8 Mean 0 2 4 6 8 Mean 0 2 4 6 8 Mean 

  1st season ( 2013/2014 ) 

Tap water (Control) 0 9.0 10.50 14.0 18.0 10.30A 0 2.8 3.7 4.4 7.2 3.62A 57.7 52.2 49.2 42.6 32.5 46.84C 
Potassium silicate (1%) 0 5.5 7.00 10.5 13.1 7.22B 0 2.0 2.6 3.6 4.2 2.48B 57.0 53.4 47.0 44.0 38.4 47.96B 
Potassium silicate (2%) 0 4.7 6.25 9.3 12.0 6.45C 0 1.9 2.2 3.5 4.5 2.42B 56.0 54.5 52.2 42.1 39.1 48.78A 
Mean 0.00E 6.40D 7.92C 11.27B 14.37A   0.00E 2.23D 2.83C 3.83B 5.30A   56.90A 53.37B 49.47C 42.90D 36.67E   

L.S.D. P  0.05 T= 0.311 P= 0.401 T x P= 0.694 T= 0.084 P= 0.108 T x P= 0.188 T= 0.674 P= 0.870 T x P= 1.506 

  2nd season ( 2014/2015 ) 

Tap water (Control) 0 8.5 11.00 14.0 19.0 10.50A 0 3.1 4.0 5.5 7.6 4.04A 55.7 51.0 49.5 40.3 30.5 45.40B 
Potassium silicate (1%) 0 4.2 8.50 10.4 13.2 7.26B 0 2.7 2.9 3.8 4.6 2.80C 56.7 53.5 50.4 43.6 40.3 48.90A 
Potassium silicate (2%) 0 3.5 7.40 9.2 12.7 6.56C 0 2.2 3.9 3.6 4.8 2.90B 55.7 53.6 53.0 43.9 40.8 49.40A 
Mean 0.00E 5.40D 8.97C 11.20B 14.97A   0.00E 2.67D 3.60C 4.30B 5.67A   56.03A 52.70B 50.97C 42.60D 37.20E   

L.S.D. P  0.05 T= 0.235 P= 0.303 T x P= 0.526 T= 0.079 P= 0.102 T x P= 0.176 T= 0.705 P= 0.910 T x P= 1.576 

Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level. 
 
T = Potassium silicate treatments. 
P = Storage period (weeks). 
T x P = Interaction between potassium silicate treatments and storage period. 
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Table 5: Effect of potassium silicate spray treatments on fruit colour (L & h ͦ values) of loquat trees cv. "Emanuel" cold storage at (0 ºC) during 2013/2014& 2014/2015 

seasons. 

Character L* value h value 
 Storage period (week) Storage period (week) 

Treatments 0 2 4 6 8 Mean 0 2 4 6 8 Mean 

  1st season ( 2013/2014 ) 

Tap water (Control) 66.4 65.3 63.8 62.0 60.0 63.50C 98 97.1 94.8 82 80.0 90.38B 
Potassium silicate (1%) 66.0 65.0 64.0 63.0 62.0 64.00B 97 96.3 92.3 88 85.7 91.86A 
Potassium silicate (2%) 65.0 65.5 64.5 63.8 63.0 64.36A 96 95.0 92.0 88 87.0 91.60A 

Mean 65.80A 65.27B 64.10C 62.93D 61.67E   97.00A 96.13B 93.03C 86.00D 84.23E   

L.S.D. P  0.05 T= 0.327 P= 0.422 T x P= 0.730 T= 0.406 P= 0.524 T x P= 0.907 

  2nd season ( 2014/2015 ) 

Tap water (Control) 68.2 66.1 64.4 62.8 59.2 64.14C 96 94.0 92.0 81 80.0 88.60C 
Potassium silicate (1%) 67.0 66.8 64.6 63.4 62.0 64.76B 95 94.8 91.0 86 84.0 90.16A 
Potassium silicate (2%) 67.5 66.67 65.2 63.6 63.0 65.19A 95 93.2 88.0 87 84.0 89.44B 

Mean 67.57A 66.52B 64.73C 63.27D 61.40E   95.33A 94.00B 90.33C 84.67D 82.67E   

L.S.D. P  0.05 T= 0.340 P= 0.439 T x P= 0.759 T= 0.455 P= 0.588 T x P= 1.018 

Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level. 

T = Potassium silicate treatments. 
P = Storage period (weeks). 
T x P = Interaction between potassium silicate treatments and storage period. 
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III-1.5. Shelf life 
 

Fig. 1. shows that prolonging storage period; increased the decay percentage of loquat fruits 
and a reduction of the shelf life. Moreover Potassium silicate  treatments extended shelf life by 
reducing decayed fruits and extended shelf life of loquat fruits, potassium silicate was effective 
methods of extending the shelf life. Hanumanthaiah et al., (2015) found that the shelf life of the fruits 
was increased when stored at room temperature was positively influenced by foliar and soil 
application of silicon. The similar observation was reported by Bhavya (2010) in Bengaluru blue 
grapes. Babak and Majid Rahmei (2011) they mentioned that the use of silicon increased vase life of 
carnation as it lowered the ethylene production and silicon formed complexes with organic 
compounds in the cell wall of epidermal cells therefore, increased their resistance in degrading 
enzymes. 

 

Fig. 1: Effect of potassium silicate foliar spray treatments on loquat shelf life at room temperature 
(24±1C and RH 65-70%). 

III-2. Fruit chemical characteristics 

 
III-2.1. Total soluble solids TSS % ( ) 
 

Table, 6 shows that slight increase was observed in TSS content of all treatments. However 
fruits were treated with Potassium silicate at 2.0 % had the highest values 12.77 and 14 37 at the end 
of storage period and the lowest values (10.58 and 11.31%) were recorded in control in both seasons, 
respectively. Lower TSS values in Potassium silicate -treated fruits may be attributed to a reduced 
hydrolysis of soluble starch . 

 
III-2.2. Total acidity % (TA) 
 

Table, 6 indicates that changes in TA were significantly decreased by prolonging the storage 
period under all treatments during cold storage. The lowest total acidity values observed in Potassium 
silicate -treated fruit especially 1 % 0.78 and 0.80 % and the maximum total acidity values were 
recorded in control (0.86 and 0.99 %) in both seasons respectively. It is matter of fact that fruit taste is 
mainly made up of sugars and acids combination. It has been suggested that total acidity decreases in 
fruits as a result of breakup of acids to sugars during respiration (Ball, 1997). 
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Table 6: Effect of potassium silicate spray treatments on total soluble solids (TSS) %, total acidity (TA %), TSS/ acid ratio and Vit. C (mg/100g f.w.) of loquat cv. 
"Emanuel" during cold storage (0 ºc) during 2013/2014& 2014/2015 seasons. 

Treatments 
TSS (%) Total acidity (%) TSS/acid ratio Vitamin C (mg /100 g f.w.) 

Storage period (week) Storage period (week) Storage period (week) Storage period (week) 
0 2 4 6 8 Mean 0 2 4 6 8 Mean 0 2 4 6 8 Mean 0 2 4 6 8 Mean 

 1st season ( 2013/2014 ) 

Potassium silicate 1% 12.3 12.6 12.8 12.9 13 12.7A 0.81 0.80 0.78 0.77 0.75 0.78B 15.23 15.75 16.41 16.75 17.33 16.30A 4.0 3.8 3.4 3.0 3.3 3.5B 

Potassium silicate 2% 12.2 12.7 12.9 12.9 13.1 12.8A 0.82 0.80 0.78 0.78 0.76 0.79B 14.93 15.88 16.54 16.54 17.24 16.22A 4.5 4.0 3.8 3.5 3.6 3.9A 

Control(tap water) 10.2 10.3 10.6 10.8 11.0 10.6B 0.9.0 0.88 0.86 0.86 0.80 0.86A 11.33 11.7 12.33 12.56 13.75 12.33B 3.2 3.0 2.7 2.3 2.6 2.8C 
Mean 11.6C 11.9BC 12.1AB 12.2AB 12.4A  0.84A 0.83B 0.81C 0.80C 0.77D  13.83D14.44C15.09B15.28B16.11A  3.9A 3.6B 3.3C 2.9E 3.2D  

L.S.D. P  0.05 T= 0.263 P= 0.389 T x P= 0.586 T= 0.007 P= 0.010 T x P= 0.016 T= 0.357 P= 0.461 T x P= 0.798 T= 0.093 P= 0.120 T x P= 0.208 

 2nd season ( 2014/2015 ) 

Potassium silicate 1% 12.7 13.0 13.1 12.2 13.4 12.9B 0.84 0.82 0.08 0.78 0.76 0.80C 16.55 17.32 18 18.59 19.34 17.97A 4.2 4.1 3.8 3.4 3.4 3.8B 

Potassium silicate 2% 13.9 14.2 14.4 14.5 14.7 14.4A 0.97 0.91 0.86 0.81 0.79 0.87B 13.1 14.29 15.23 15.12 16.96 14.94B 4.7 4.5 4.4 4.2 4.1 4.4A 

Control(tap water) 11.0 11.2 11.4 11.4 11.53 11.3C 1.2 0.98 0.95 0.94 0.88 0.99A 9.17 11.43 12 12.13 13.11 11.57C 3.5 3.2 3.1 2.8 2.6 3.0C 

Mean 12.5C 12.8BC 13.0AB 12.7BC 13.2A  1.00A 0.90B 0.87C 0.84C 0.81D  12.94D14.34C15.08B15.28B16.47A  4.1A 3.9B 3.8C 3.5D 3.4E  

L.S.D. P  0.05 T= 0..250 P= 0.322 T x P= 0.558 T= 0.023 P= 0.030 T x P= 0.052 T= 0.304 P= 0.393 T x P= 0.681 T= 0.073 P= 0.095 T x P= 0.165 

Means within each column followed with the same letter (s) are not significantly different at p ≤ 0.05  level. 
 
T = Potassium silicate treatments. 
P = Storage period (weeks). 
T x P = Interaction between potassium silicate treatments and storage period. 
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III-2.2. TSS/total acidity ratio     
 
Table, 6 shows that the lower values of TSS/ total acidity ratio 12.33 and 11.57 were observed 

in control fruit treatment. On other hand, potassium silicate-treated fruits had the lowest values of 
TSS/total acidity without significant differences between the two potassium silicate concentrations. 

  
III-2.3. Ascorbic acid (Vit. C) 
 

Results in Table, 6 indicated that values of ascorbic acid content were significantly decreased 
by prolonging the storage period under all treatments during cold storage. Potassium silicate 
treatments had significant effect on values of Vit. C. However, 2.0 % Potassium silicate -treated fruits 
maintained   

References higher Vit. C content 3.88 and 4.38 as compared with control 2.76 and 3.04 in both 
seasons, respectively.  

These positive effects of tested treatments on fruit chemical characteristics are in agreement 
with those obtained by Hanumanthaiah et al., (2015). They reported that the quality parameters of 
banana cv. Neypoovan viz., fruits acidity, total soluble solids, shelf life, reducing sugar, non-reducing 
sugars and pulp peel ratio of the fruit were significantly enhanced by foliar and soil application of 
silicon. Moreover, Tarabih et al., (2014) on Anna apple, they revealed that potassium silicate can be 
used to delay ripening, keep quality and control disease. 

   
Conclusion   
 

Thereupon, foliar sprays of loquat trees with Potassium silicate at1.0 % and 2.0 % at full 
bloom and three weeks later (after fruit set), is a preferable trial for enhancing fruiting aspects,  fruit 
quality, storability and shelf life of loquat fruits. 
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