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Abstract: Sodium selenate (SS) at 2, 4 or 8 ppm and potassium silicate (PS) at 250, 500 or 1000 ppm were
sprayed 4 times on "Le-Conte" pear trees during 2020 and 2021 seasons (at bud swelling, at fruit set, 1 month
after fruit set and 1 month before harvest). The present results showed that, all concentrations of (SS) and (PS)
markedly increased fruit set percentage, fruit yield, relatively increase of number of fruits / tree, fruit yield,
yield efficiency, fruit shape index, fruit weight and size, TSS, total sugars, leaf content of N, P, K, S and Si and
grower net income compared with control. On the other hand, the conducted treatments decreased fruit drop
percentage, fruit firmness and juice acidity. The differences were mostly significant. Deal with storability,
the conducted treatments supported pear fruits during cold storage at 0 = 1 °C and 90 = 5 RH for 2 months
where they increased TSS and decreased fruit weight loss specially 8 ppm (SS) and 1000 ppm (PS), fruit
firmness (from 22.0 at harvest to 10.0 Ib/inch® after storage) and acidity (from 0.437 at harvest to 0.351 % after
storage) to the suitable rate. It is noticeable that, increasing the dose of (SS) or (PS) clearly gave positive effect
on pear fruits. So we can recommend pear growers to spray their trees with 8 ppm sodium selenate or 1000 ppm
potassium silicate 4 times at bud swelling, at fruit set, 1 month after fruit set and 1 month before harvest to gain
many profits of yield, fruit quality, storability, net income (for about 63560 or 58120 LE compared to 23320 LE

/ fed. For control).
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INTRODUCTION

"Le-Conte" pear is a hybrid between Pyrus communis
and P. serotina and considered the main pear cultivar
grown in Egypt. Improving yield and fruit quality without
adversely affecting the environment is a major goal of
horticulturists and could be achieved by using some
stimulants in crop production . Stimulants may contain
microorganisms, natural products or micronutrients [1].

Micronutrients are usually used singly or in various
combinations. Spraying pear and peach trees by chelated
microelements increased the elements content in leaves
[2-5].

Selenium (Se) is an essential micronutrient due to its
anticarcinogenic properties and positive influence on
human immune system. Fortification of some fruits based
on their rates of consumption and availability all year

round appears to be an effective way to supplement Se in
the human diet [6]. Currently, the effect of selenium on the
physiology of the fruit have become a hotspot for the
researchers [3, 4]. Se is rapidly converted into organic
compounds in the roots whereas Se is delivered
immediately to the xylem and translocated to leaves and
metabolized in plastids via a sulfur assimilation pathway
[7]. Kleine-Kalmer et al. [8] showed that, Se fertilization
can promote the formation of valuable plant substances
such as vitamin C and phenolic compounds in apple,
enhance plant productivity and fruit quality (TSS, sugars,
firmness and starch accumulation), hence improved their
shelf life and fruit taste [9]. Also, Se treatments resulted in
better pollen germination Lucas er al. [10], improved
photosynthesis and protected photosystem in pear, grape
and peach Feng et al. [11], inhibited ethylene production
during the pear storage period Galic et al. [12],
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subsequently delay fruit ripening, senescence and
postharvest losses as well as played an effective role in
glutathione peroxidase (as a cofactor), which is the only
known seleno-enzyme in plants that contains this trace
element [3].

Moreover, potassium silicate (K,SiO;) is a source of
soluble potassium and silica, so it could be used as
amendment in agricultural production, since it benefits
enhancing tree yield, fruit volume, color, shelf life and fruit
quality [13, 14]. In this line, Si application increased both
phenolic and flavonoid antioxidants of fruit during cold
storage so that, maintained cell membrane integrity [15].
In addition, Nasar et al. [16] showed that, "Pioneer" plum
treated by 500 and 2500 ppm K, Si O; and stored at 0°C for
28 days cleared less cell permeability due to the beneficial
effect of Si during enhancing photosynthetic activity,
improving K/Na ratio, stimulate the activity of some
enzymes as xylanase, cellulase and polygalacturonase as
well as nutrient and water uptake, plant pigments and all
cell division [17].

The aim of this work is to evaluate the potential
effects of foliar application of potassium silicate and
sodium selenate on fruit set, drop, yield, fruit quality and
storability of "Le-Conte" pear fruits during cold storage
for two months at 0°C £ 1 and 90 + 5 relative humidity
(RH).

MATERIAL AND METHODS

The present investigation was carried out during two
successive seasons (2020 and 2021) on 10 years old
"Le-Conte" pear trees grafted on Pyrus Communis
rootstock and grown on sandy soil at a private farm at km
86 of the Desert Road of Cairo Alex. The selected trees
were nearly uniform in growth vigor and spaced at (4 x Sm)
under drip irrigation system as well as subjected to the
same cultural practices. Twenty one trees were arranged
in a randomized complete block design the experiment
included seven treatments with three replicate per
treatments (one tree/replicate) . The trees were sprayed
4 times at: bud swelling (8 - 15 Feb.), at fruit set (8 - 17
March), one month after fruit set (23 Apr.) and one month
before harvest time (17 of Jun.) by the following
treatments:

* Sodium selenate (Na, Se O,) at 2 ppm (20 ml / 10

liters).

* Sodium selenate (Na, Se O,) at 4 ppm (40 ml / 10
liters).

* Sodium selenate (Na, Se O,) at 8 ppm (80 ml / 10
liters).

«  Potassium silicate (K, Si O,) at 250 ppm (12.5 ml/ 10

liters.

* Potassium silicate (K, Si O,) at 500 ppm (25 ml / 10
liters.

* Potassium silicate (K, Si O;) at 1000 ppm (50 m1/ 10
liters.

*  Control treatment sprayed with tap water.

The Following Data Were Recorded:

Fruit Set (%): Four flowering branches per trees in the
four directions were labeled to calculate fruit set
percentage, using the following equation: Number of fruit
lets x 100/Number of opened flowers.

Fruit Drop (%): The remained fruits on marked branches
were counted and recorded periodically till harvest to
calculate fruit drop percentage, as the following equation:

Number of remained fruits x 100/ Number of fruit lets.

Number of Fruits / Tree: At harvest time (1 - 15 Aug.),
number of fruits per tree were counted and recorded.

Fruit Yield (kg / tree): At harvest time the number of
fruits per tree were counted and multiplied by fruit weight
to estimate yield as kg / tree.

Relatively Increase of Fruit Yield (%): Was estimated
from the equation: Relatively increase of fruit yield
(%) = (fruit yield of treatment — fruit yield of control) x 100
/ fruit yield of control.

Yield efficiency (kg / m®): = (The yield of treatment —The
yield of control) x100/ the yield of control.

Fruit Physical Characteristics: At harvest, sixty fruits /
treatment (3 replicates) were randomly sampled to
determine the following fruit physical characteristics:

Fruit Shape Index: Fruit length / fruit diameter width.
Fruit Weight (g): Determined by weighing a sample of
fruits from each replicate and the mean fruit weight was
calculated.

Fruit Size (cm®): Using water displace meter method.
Firmness (Lb. / Inch?): It was determined from the two

sides of fruits by using a pressure tester (Advance Force
Gorge RH13, UK).
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Fruit Chemical Characteristics
Total Soluble Solids (TSS %): Was determined in fruit
juice by Abbe hand refractometer.

Total Acidity (TA%): Was determined in fruit juice as
malic acid according to A.O.A.C. [18].

Total Sugars (%): Was determined according to
Tasun et al. [19].

Leaf Mineral Content: In mid Aug. of both seasons, fifty
mature mid shoot leaves / tree were sampled, washed with
tap water then with distilled water and oven dried at 50°C
to constant weigh, ground, digested with sulphoric acid
and hydrogen peroxide for the determination of N, P, K.
Nitrogen percentage was estimated by micro-Kjeldahl
Gunning method A.O.A.C. [18]. Phosphorus percentage
was assessed colorimetically by hydroquinone method
Faster and Cornelia [20]. Potassium percentage was
estimated by flam photometer as Jackson [21]. Also,
Silicon (mg/Kg), Selenium (mg/Kg) and Sulfate (%)
elements were analyzed at Soil and Water Research
Institute as described by Soltanpour and Schwab [22].

Economical Evaluation of the Tested Treatments: The
effect of the studied treatments on economical evaluation
were illustrated as 5600 liters/ fed. of 4 sprays / season.
Chemicals, labors and constant costs were assessed for
control and treatments. Constant cost includes (electricity
for irrigation, fertilizers, pesticides, pruning and labors).

Yield price / ton: Was estimated by multiple yield of
treatment (ton / fed.) x farm gate price (8000 LE / ton).

Total cost: = Chemicals +Labors cost + Constant cost.
Net income / fed. (LE): Was assessed as yield price per
ton (LE) — total cost per fed. (LE).

Storability Study

Fruit Weight Loss (%): Was assessed as the equation =
(Fruit weight at harvest - Fruit weight after one or two
months x 100 ) / Fruit weight after one or two months.

Fruit Weight Loss (%): Was assessed as the equation =
(Fruit weight at harvest - Fruit weight after one or two
months x 100 ) / Fruit weight at harvest.

*  Fruit firmness (Lb/inch?).
Juice TSS%.

Juice acidity (%).
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Statistical Analysis: All obtained data of both seasons
were statistically analyzed (except economical evaluation)
according to Snedecor and Cochran [23]. It is noticeable
that, tables (1-5) have one factor (treatments effect) while
tables (7-10) have two factors: Factor A (Storage periods)
and Factor B (Treatments effect). The means and
interaction effect between treatments were differentiated
using LSD test at p < 0.5.

RESULTS

Effect of Sodium Selenate and Potassium Silicate on
Fruiting

Fruit Set (%): Table (1) showed that, all studied
treatments significantly increased the fruit set percentage
compared to the control during the two studied seasons.
Furthermore, increasing sodium selenite (SS) or potassium
silicate (PS) dose was parallel to increase fruit set
percentage. So, increasing SS from 2 to 4 and to 8§ ppm
significantly increased fruit set from (9.8 to 11.17 and
13.930 %) in the 1* season and from (10.3 to 12.43 and 13.7
%) in the 2™ season respectively. While, increasing PS
from 250 to 500 and 1000 ppm significantly increased fruit
set from (9.5 to 10.6 and 13.2 %) in 2020 season and from
(10.4 to 12.3 and 14.2 %) during 2021 season respectively.

Fruit Drop (%): Control treatment recorded the highest
fruit drop percentage (23.0 and 23.33 %) during the two
tested seasons respectively (Table 1). On the other hand,
all tested treatments decreased fruit drop percentages
than the control. Also, it is noticeable that, higher SS or
PS dose was accompanied by less fruit drop percentages
in the two studied seasons and SS doses were more
effective than PS ones.

Number of Fruits / Tree: Sodium selenate (SS) and
potassium silicate (PS) have significant effect on
increasing number of fruits per tree than control during
two seasons of study. In addition, increasing SS or PS
concentrations significantly induced higher number of
fruits per tree than the other treatments. In this concern,
SS treatments were more effective than PS ones (Table 1).

Fruit Yield (Kg / Tree): Table (1) and Fig. (2) revealed
that, the present treatments significantly increased
fruit yield more than control. The highest SS
concentration (8 ppm) induced the highest fruit yield
(54.2 and 44.9 kg / tree) as well as the highest PS
concentration (1000 ppm) also caused higher fruit yield
(39.2 and 47.0 kg / tree) than the control and other
treatments during 2020 and 2021 seasons respectively.
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Table 1: Effect of sodium selenate and potassium silicate on fruit set (%), fruit drop (%), number of fruits / tree and fruit yield (kg/tree) of "Le-Conte" pear
during 2020 and 2021 seasons

Fruit set (%) Fruit drop (%) Number of fruits / tree Fruit yield (kg/tree)
Treatments 2020 2021 2020 2021 2020 2021 2020 2021
Sodium selenate at 2 ppm 9.8b 10.3 ¢ 18.1b 16.6 a 2253 cd 197.0 ¢ 20.8d 22bc
Sodium selenate at 4 ppm 112b 12.4 ab 15.8¢ 152a 2353 cd 2703 b 24.1d 33.6b
Sodium selenate at 8 ppm 139a 13.7a 14.0c¢ 13.0a 517.7 a 3383 a 542a 449 a
Potassium silicate at 250 ppm 9.5b 104 ¢ 223a 21.0a 2503 ¢ 2177 ¢ 31.0c¢ 249 ¢
Potassium silicate at 500 ppm 10.6 b 12.3 ab 20.0 ab 17.7a 263.0 ¢ 275.0b 33.1c 372b
Potassium silicate at 1000 ppm 132a 142a 18.7b 16.7 a 310.3b 325.0a 39.2b 47.0a
Control 72¢ 544d 23.0a 233 a 1853 200.0 ¢ 154 16.1d

*Mean followed by the same letter (s) within the same column was not significantly different (P < 0.05; LSD test)

Table 2: Effect of sodium selenate and potassium silicate on relatively increase of fruit yield and yield efficiency (kg/m?) of "Le-Conte" pear during 2020 and
2021 seasons

Relatively increase of fruit yield (%) Yield efficiency (kg/m?)

Treatments 2020 2021 2020 2021

Sodium selenate at 2 ppm 38.6cd 389¢ 1.04d 1.14¢
Sodium selenate at 4 ppm 62.1¢c 112.1b 1.21d 1.68 b
Sodium selenate at 8 ppm 2623 a 176.1 a 271 a 225a
Potassium silicate at 250 ppm 103.9 be 55.0c¢ 1.55¢ 1.25¢
Potassium silicate at 500 ppm 133.6b 137.7b 1.66 ¢ 1.86 b
Potassium silicate at 1000 ppm 169.3 b 1955a 1.97b 235a
Control - - 0.77 e 0.81d

*Mean followed by the same letter (s) within the same column was not significantly different (P = 0.05; LSD test)

Table 3: Effect of sodium selenate and potassium silicate on fruit shape index (Length/Width), fruit weight (g), fruit size (cm?) and fruit firmness (Lb/inch?)
of "Le-Conte" pear during 2020 and 2021 seasons

Fruit shape index (Length/Width) Fruit weight (g) Fruit size (cm?) Fruit firmness (Lb/inch?)
Treatments 2020 2021 2020 2021 2020 2021 2020 2021
Sodium selenate at 2 ppm 1.19d 1.15¢ 97.8b 114.8 ¢ 127.5b 164.6d 22.6b 23.0a
Sodium selenate at 4 ppm 1250 1.15¢ 102.0b 127.8 ab 1942 a 2054 a 223D 21.8 abc
Sodium selenate at 8 ppm 130a 1.29a 1049b 133.9 ab 1942 a 209.2 a 21.1d 20.5¢
Potassium silicate at 250 ppm 1.19d 1.13 ¢ 124.0a 120.0 abc 1982 a 1942abc  228b 22.8a
Potassium silicate at 500 ppm 1.18d 1.20b 124.6 a 135.6a 199.2 a 199.6 ab 223b 22.5ab
Potassium silicate at 1000 ppm 1.22¢ 128 a 1259 a 1429 a 202.2a 208.8 a 22.0 be 22.4 ab
Control 1.29a 1.15¢ 829¢ 80.4d 116.3 ¢ 157.1d 249a 233a

*Mean followed by the same letter (s) within the same column was not significantly different (P = 0.05; LSD test)

Relatively Increase of Fruit Yield: Relatively increase of
fruit yield than control was similar to the increase of SS
from 2 to 4 and 8 ppm as well as the increase of PS dosage
from 250 to 500 and 1000 ppm (Table 2).

Yield Efficiency (kg/m?: Control treatment showed
the least fruit yield efficiency (0.77 and 0.81) (Table 2).
Increasing the dosage of SS or PS significantly
increased fruit yield efficiency where 8 ppm SS
resulted in (2.71 and 2.247 kg) fruits per m* of
planting distance as well as 1000 ppm PS caused
(1.97 and 2.35 kg) per m’ of planting distance more
than the other treatments in two studied seasons
respectively.

Effect of Sodium Selenate and Potassium Silicate on
Fruit Physical Characteristics

Fruit Shape Index (Length / Width): Increasing SS or PS
dosage increased fruit shape index. That is mean pear fruit
have longer length than width. Hence, fruit shape index
can be concept as a marker to the present treatments
effects (Table 3 and Fig. 1).

Fruit Weight (g) and Size (cm’): The present treatments
significantly caused heavier and larger pear fruits than
control. Also, increasing SS or PS dosage get more fruit
weight and size specially PS treatments (Table 3). On the
other hand, control treatments induced less fruit weight
and size in the two studied seasons respectively (Fig. 1).

230



Am-Euras. J. Agric.

& Environ. Sci., 22 (4): 227-237, 2022

Sodium selenate (55) 8 ppm

™

& Potassium silicate (PS) 1000 PPAM

Fig. 1: Effect of Sodium Selenate and Potassium Silicate on fruit of "Le-Conte" pear

Fruit Firmness (Lb / inch®: Table (3) showed that,
control treatment get higher fruit firmness than both of SS
or PS concentration. Meanwhile, higher SS or PS dosages
get less fruit firmness at harvest time (21.1 and 20.5) and
(22.0 and 22.4 1b/incht ).

Effect of Sodium Selenate and Potassium Silicate on
Fruit Chemical Characteristics

Fruit Juice TSS (%) and Acidity (%): It is noticeable
that, control treatment clearly induced less TSS and
higher acidity in pear fruit juice in the two studied
seasons than the present treatments respectively
(Table 4). Meanwhile, increasing SS or PS dosage
markedly increased TSS while decreased acidity juice
content than control and lower concentration. However,
higher TSS and lower acidity means better fruit taste.

Total Sugars (%): Table (4) clearly showed that sodium
selenate (SS) and potassium silicate (PS) treatments

increased total sugars in the juice of pear fruits than
control. It is also noticeable that total sugars markedly
increased in the 2™ seasons than the 1* one may be as a
result of the agreement effect of the present treatments,
as well as sodium selenate was more effective than
potassium silicate.

Effect of Sodium Selenate and Potassium Silicate on Leaf
Mineral Content: Table (5) showed that, the present
effectively increased N, P and K
concentrations than control respectively. Also, increasing
the dosage of sodium selenate (SS) was reflected in higher
N, P, K, leaf content than the other treatments as well as
potassium silicate PS respectively. Meanwhile, increasing
the dosage of SS markedly increased sulphur leaf content
while increasing the dosage of PS clearly increased silicon
leaf content. Adversity, the analysis sets could not
assess the differences of selenium element in the present
samples.

treatments
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Table 4: Effect of sodium selenate and potassium silicate on TSS (%), acidity (%) and total sugars (%) of "Le-Conte" pear fruit during 2020 and 2021 seasons

TSS (%) Acidity (%) Total sugars (%)

Treatments 2020 2021 2020 2021 2020 2021

Sodium selenate at 2 ppm 12.8b 12.7 abc 0.395b 0.338 a 5.255d 6.190 ¢
Sodium selenate at 4 ppm 13,0b 12.8 ab 0.376 be 0.315 ab 5.640 ¢ 6.225 ¢
Sodium selenate at 8 ppm 134a 129 a 0.372 be 0.272d 6.743 a 6.891 a
Potassium silicate at 250 ppm 12,3 ¢ 13.0a 0.403 b 0.314 ab 4.674 £ 5236
Potassium silicate at 500 ppm 13,0b 13.0a 0.307d 0.288 abed 4929 ¢ 5.972d
Potassium silicate at 1000 ppm 133a 13.0a 0.300d 0.203 d 6.363 b 6.555b
Control 11.0d 12.0d 0.432a 0.360 a 339¢g 4.803 f

*Mean followed by the same letter (s) within the same column was not significantly different (P < 0.05; LSD test)

Table 5: Effect of sodium selenate and potassium silicate on leaf mineral content of "Le-Conte" pear during 2021 season

Treatments N (%) P (%) K (%) S (%) Se (mg/kg) Si (mg/kg)
Sodium selenate at 2 ppm 2.15b 0.17b 1.96 ¢ 0.10 b <02a 20.0 ¢
Sodium selenate at 4 ppm 24b 0.191 ab 2.03 be 0.11 ab <02a 20.0 ¢
Sodium selenate at 8 ppm 3.09a 0.227 ab 2.29 ab 0.13a <02a 20.0c
Potassium silicate at 250 ppm 22b 0.174 b 2.09 be 0.10b <02a 23.0b
Potassium silicate at 500 ppm 2.47 ab 0.221 ab 2.29 ab 0.10b <02a 283 a
Potassium silicate at 1000 ppm 2.53 ab 0.273 a 241 a 0.10b <02a 289 a
Control 1.88b 0.168 b 1.88 ¢ 0.10b <02a 20.0c

*Mean followed by the same letter (s) within the same column was not significantly different (P < 0.05; LSD test)

Table 6: Effect of sodium selenate and potassium silicate spray on economical evaluation of "Le-Conte" pear fruit during 2021 season

Spraying No. of Chemicals Labors Chemicals + labors Constant cost Total cost Fruit yield Farm gate Yield price Net
Treatments rate /fed.(L) application/fed cost/fed. (LE) cost/fed (LE) cost/fed (LE) (LE/fed) /fed (LE) (ton/fed.) price/ton (LE) /ton (LE) income (LE)
Sodium selenate at 2 ppm 5600 4 4200 500 4700 2500 7200 4.58 8000 36640 29440
Sodium selenate at 4 ppm 5600 4 8400 500 8900 2500 11400 6.08 8000 48640 37240
Sodium selenate at 8 ppm 5600 4 16800 500 17300 2500 19800 10.4 8000 83360 63560
Potassium silicate at 250 ppm 5600 4 2800 500 3300 2500 5800 5.87 8000 46960 41160
Potassium silicate at 500 ppm 5600 4 5800 500 6100 2500 8600 7.41 8000 59280 50680
Potassium silicate at 1000 ppm 5600 4 11200 500 11700 2500 14200 9.04 8000 72320 58120
Control 5600 4 500 500 2500 3000 3.29 8000 26320 23320

*Constant cost includes: Electricity for irrigation, fertilizers, pesticides, pruning and labors.
**Yield is the mean of the two studied seasons (ton / fed). There are 210 trees / fed.
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Fig. 2: Effect of 2, 4, 8 ppm SS and 250, 500, 1000 ppm PS on "Le-Conte" Pear fruit yield and net income per Fed
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Fig. 3: Effect of 2, 4, 8 ppm SS and 250, 500, 1000 ppm PS on the average of fruit weight loss (%) of "Le-Conte" pear
during cold storage for two months in 2020 and 2021 seasons

Effect of Sodium Selenate and Potassium Silicate Spray
on Economical Evaluation: Table (6) showed that, spray
rate was 5600 liter per fed. for 4 applications during each
season. Labor cost per fed. was 500 LE while chemicals
cost differed with treatments. Constant cost includes:
electricity for irrigation, fertilizers, pesticides, pruning and
labors which estimated by 2500 LE / fed. fruit yield
differed with treatments. Assess farm gate price with
8000 LE per ton get yield price so get the net income
which showed that, all studied treatments increased the
net income than control. Also increasing the dosage of
both sodium selenate (SS) and potassium silicate (PS)
clearly increased the net income where 8 ppm SS get 63560
LE while 1000 ppm PS get 58120 LE than the other
treatments and control . Hence, sodium selenate was more
effective for net income than potassium silicate (Fig. 2).

Effect of Sodium Selenate and Potassium Silicate on
"Le-Conte" Pear Fruit During Cold Storage

Fruit Weight Loss (%): The present storage of pear
fruits at 0°C £ 1 and 90 + 5 (RH) for two months are clearly
affected by sodium selenite (SS) and potassium silicate
(PS) treatments (Fig. 3). However, higher dose of SS or PS
led to lower weight loss percentages in the two studied
seasons respectively than less dose concentration.
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Meanwhile, higher fruit quality (fruit weight, size, TSS and
total sugars) resulted from higher concentrations of SS
and PS (Tables 3, 4) led to lower weight loss percentages
in pear fruits comparable with lower dose of SS and PS.
It is noticeable that, control treatment has less weight loss
may be because of less fruit size with higher firmness.

Fruit Firmness (Lb/ Inch?): Sodium selenate at 2, 4 or
8 ppm and potassium silicate at 250, 500 or 1000 ppm
clearly maintained pear fruit firmness than control
throughout cold storage (Table 7). However, sodium
selenite at 2 ppm in 2020 season as well as potassium
silicate at 250 ppm in 2021 season were the most effective
than the other concentration. Fruit firmness significantly
decreased throughout cold storage from (22.6 to 19.1 and
7.8 Lb/inch?) in the 1% season and from (22.4 to 18.8 and
8.2 Lb / inch® ) in the 2™ season respectively. As for the
interaction effect, after 2 months of cold storage the
present treatments supported pear fruit firmness than
control.

Juice TSS (%): The present data (Table 8) showed
that, TSS of pear juice significantly increased with
increasing the period of cold storage from harvest
(Zero time) to after one month as well as after two months
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Table 7: Effect of sodium selenate and potassium silicate on fruit firmness (Lb/inch?) of "Le-Conte" pear during cold storage in 2020 and 2021 seasons

Storage period (Month)

0 Time (at harvest) 1 Month 2 Months Mean (A)
Treatments 2020 2021 2020 2021 2020 2021 2020 2021
Sodium selenate at 2 ppm 22.6 be 20.7 b-d 21.8 be 19.7 de 86¢g 78¢g 17.7 A 16.1 C
Sodium selenate at 4 ppm 22.3be 23.0 ab 19.1 d-f 18.5 ef 00g 77 ¢ 16.8 AB 16.4B
Sodium selenate at 8 ppm 21.1bd 21.8 a-c 19.3 d-f 18.1 ef 83¢g 80¢g 162 B 16.0 B
Potassium silicate at 250 ppm  22.8 b 22.5 ab 20.2 c-e 20.8 b-d 7.1 gh 82¢g 16.7 AB 172 A
Potassium silicate at 500 ppm ~ 22.3 be 22.4 ab 17.9 ef 19.8 c-e 8.2 gh 88¢g 16.1 B 17.0 AB
Potassium silicate at 1000 ppm  22.0 bc 22.8 ab 18.2 ef 18.0f 7.5 gh 9.0g 10.0 B 16.6 BC
Control 25.0a 235a 172 f 16.7 f 59h 77¢g 159B 16.0 C
Mean (B) 22.6 A 224 A 19.1 B 18.8B 7.8C 82C - -
*Mean followed by the same letter (s) within the same column was not significantly different (P = 0.05; LSD test).
** Factor A (Storage periods) and Factor B (Treatments effect).
Table 8: Effect of sodium selenate and potassium silicate on TSS (%) of "Le-Conte" pear juice during cold storage in 2020 and 2021 seasons

Storage period (Month)

0 Time (at harvest) 1 Month 2 Months Mean (A)
Treatments 2020 2021 2020 2021 2020 2021 2020 2021
Sodium selenate at 2 ppm (A) 124 ¢ 127 13.7b 13.7 de 148 a 14.7 be 13.6 B 13.7C
Sodium selenate at 4 ppm 12.7¢ 12.8 f 13.8b 13.8 de 14.8a 14.8 a-c 13.8 AB 13.8 A-C
Sodium selenate at 8 ppm 12.8 ¢ 129f 13.8b 13.8 de 149a 14.9 a-c 13.8 AB 139 AB
Potassium silicate at 250 ppm  12.8 ¢ 13.0f 13.8b 13.5¢ 14.8a 145¢ 13.8 AB 13.7C
Potassium silicate at 500 ppm 129 ¢ 13.0f 139b 14.0d 15.0a 15.0 ab 13.9 AB 14.0 AB
Potassium silicate at 1000 ppm 12.9 ¢ 13.1f 14.1b 14.1d 150a 15.1a 14.0 A 14.1 A
Control 11.1e 11.0b 11.9d 122¢g 128 a 13.1f 119¢ 12.1D
Mean (B) 125C 126 C 13.6 B 13.6B 14.6 A 14.6 A - -

*Mean followed by the same letter (s) within the same column was not significantly different (P < 0.05; LSD test)

** Factor A (Storage periods) and Factor B (Treatments effect).

Table 9: Effect of sodium selenate and potassium silicate on fruit juice acidity (%) of "Le-Conte" pear during cold storage in 2020 and 2021 seasons

Storage period (Month)

0 Time (at harvest) 1 Month 2 Months Mean (A)
Treatments 2020 2021 2020 2021 2020 2021 2020 2021
Sodium selenate at 2 ppm (A)  0.404 a-e 036a 0.362 b-g 0.28 be 0221 0.27 be 0.329 AB 0.303 A
Sodium selenate at 4 ppm 0.426 a-d 0.30 be 0.343 c-g 0.27 be 0.237 i 0.29 be 0.335 AB 0.287 A
Sodium selenate at 8 ppm 0.449 a 0.33 ab 0.339d-g 0.26 be 0.29 f-i 0.247 ¢ 0.359 A 0.279 AB
Potassium silicate at 250 ppm 0421 a-c 0.36a 0.341 c-g 0.257 ¢ 0.22 1 0.277 be 0.327 AB 0.299 A
Potassium silicate at 500 ppm  0.414 a-¢ 0.28 be 0.336 d-g 0.29 be 0.277 g-i 0.27 b-e 0.342 AB 0.281 AB
Potassium silicate at 1000 ppm  0.437 ab 0.36 a 0.366 a-f 0.294 be 0.25 hi 0.28 be 0.351 AB 0311 A
Control 0.36 b-g 0.267 be 0.329 e-h 0.257 ¢ 0.233 i 0.237 be 0.307 B 0.254 B
Mean (B) 0.416 A 0322 A 0.345 B 0273 B 0.247C 0.267 B - -

*Mean followed by the same letter (s) within the same column was not significantly different (P = 0.05; LSD test)

** Factor A (Storage periods) and Factor B (Treatments effect)

during 2020 and 2021 seasons. It is also noticeable that,
increasing the dose of sodium selenate to 8 ppm increased
TSS percentages as well as increasing the dose of
potassium silicate to 1000 ppm compared with control and
the other treatments. However, potassium silicate at
1000 ppm after two months of cold storage recorded the
highest TSS interaction during the two studied seasons.
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Juice Acidity (%): The present results (Table 9) showed
that, sodium selenate (SS) at 8 ppm induced higher acidity
percentage in the 1% season and lower percentage in the
2" season. Also, potassium silicate (PS) at 1000 ppm
resulted in higher acidity percentages in the two studied
seasons compared with control and the other
concentration. On the other hand, acidity percentages



Am-Euras. J. Agric. & Environ. Sci., 22 (4): 227-237, 2022

significantly decreased with increasing storage period
from harvest (Zero time) to one month and to two months
of cold storage, this is clear the effectiveness of cold
storage of pear fruits. As for the interaction effect, SS at
2 ppm and PS at 250 ppm caused the lowest acidity
percentage after 2 months of cold storage. It is noticeable
that, acidity percentage clearly were lower though the
2" season than the 1% season may be as a result of the
aggregate effect of the present treatments. Meanwhile,
increasing SS or PS dosage markedly increased TSS while
decreased acidity juice content. The balance of TSS and
acidity in fruits improves the fruit taste [9].

DISCUSSION

The present study aimed to test the effect of sodium
selenate (SS) at 2, 4 or 8 ppm as well as potassium silicate
(PS) at 250, 500 or 1000 ppm spray for 4 times at: bud
swelling, fruit set, one month after fruit set and one month
before harvest time. We recorded the present data: fruit
set percentage, fruit drop percentage, number of fruits per
tree, fruit yield (kg / tree), relatively increase of fruit yield
against control (%), fruit yield efficiency (kg / m®), fruit
physical characteristics (shape index, fruit weight, size
and firmness), fruit chemical characteristics (TSS, acidity
and total sugars), storability study for 1 or 2 months at
0°C £ 1 and 90 £ 5 (RH) to study fruit weight loss (%),
firmness, TSS and acidity, leaf chemical analysis (N, P, K,
S, Se and Si) as well as economical evaluation by estimate
farm gate price and net income against total costs.

The present results illustrated that, fruit set
percentage, fruit yield, fruit firmness, fruit shape index and
TSS of fruit juice were about similar with both sodium
selenate (SS) and potassium silicate (PS). However, SS
treatments markedly increased number of fruits per tree
and lowered fruit drop percentage. On the other hand, PS
treatments clearly increased: relatively increase of fruit
yield, fruit yield efficiency, fruit weight and size, net
income per fed. while reduced fruit juice acidity.
Meanwhile, increasing the dosage of SS or PS increased
fruit set percentage, fruit yield, relatively increase in fruit
yield, fruit yield efficiency, number of fruit per tree, fruit
weight and size, fruit shape index, TSS and the net income
per fed. while decreased fruit drop percentage, fruit
firmness and fruit juice acidity. Moreover, 8 ppm of SS
1000 ppm of PS positively increased pear fruit
led to better storability feature
(less fruit weight loss with higher TSS). However,

and

quality subsequently

Liu et al. [24] showed that, spraying sodium selenate (SS)
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at 5 mg™" increased the content of K, S and Se and
improved the storage properties of pear fruit where it
promote the absorption of NPK in the leaves. Also,
Kleine-Kalmer et al. [8] stated that, fertilization with Se
can promote the formation of valuables plant substances
such as some phenolic compounds in apple, enhance
plant productivity and fruit quality (firmness, TSS, sugars
and starch accumulation). In this respect, Das et al. [25]
said that, exposure to Se increased both reducing and
non-reducing sugars in the rice seedlings accompanied
with an increase in the activities of sugar metabolizing
enzymes like sucrose synthase and sucrose phosphate
synthase. Also, Se treatments resulted in better pollen
germination Lucas et al. [10], increased photosynthesis
and protected photosystem in pear, grape and peach
Feng et al. [11], delayed fruit ripening improved the shelf
life and pear fruit taste Mosa et al [9], as well as
postponed senescence and postharvest losses in weight,
firmness, TSS and acidity [3, 26, 6, 12].

The beneficial effects of silicate (Si) were suggested
through enhancing photosynthetic activity, improving K
/ Na ratio stimulate the activity of some enzymes as well
as nutrient and water uptake, plant pignents and cell
division [17]. Also, Kanai et al. [13] and Al-Wasfy [14],
mentioned that, Si treatments enhanced fruit yield,
volume, color, quality and shelf life. Mditshwa ez al. [15]
said that, Si applications increased both phenolic and
flavonoid antioxidant during cold storage so that,
maintained cell membrane integrity, where "Pioneer" plum
treated by 500 — 2500 ppm of K, SiO; and stared at 0°C for
28 days cleared less cell permeability [16]. Meanwhile,
Zayan et al. [27], Okba et al. [28] and Pavanello ef al. [29]
stated that, foliar application of potassium silicate
improved leaf content of Si, increased fruit yield, quality,
crop value with higher net income of "Desert red" peach
as well as "Canino" apricot yield, fruit color, weight, size
and firmness with high tolerance during storage.

So, we can recommend "Le-Conte" pear growers to
spray their trees 4 times (at bud swelling, fruit set, one
month after fruit set and one month before harvest time)
by sodium selenate (Na, Se O,) at 8 ppm or potassium
silicate (K, Si O;) at 1000 ppm to increase fruit yield,
quality (at harvest and after cold storage) and net income.
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