J. of Plant Production, Mansoura Univ., Vol. 11 (9):855-860, 2020

Journal of Plant Production

Journal homepage: www.jpp.mans.edu.eg
Available online at: www. jpp.journals.ekb.eg

Effect of some Treatments to Reduce the Injury of High Temperature on

Sweet Pepper Grown in Late Summer Season
El-Gazzar, T. M,; E. A. Tartoura; M. M. Nada® and Madiha E. Ismail

Veget. and Flor. Dept., Fac. of Agric., Mansoura Uni., Egypt.

n

Cross Mark

ABSTRACT

Two field experiments were carried out at a private farm located in Khelala Village, Bilgas District,
Dakahlia Governorate, Egypt, during the two successive summer seasons of 2018 and 2019 to investigate the
effect of some treatments which reduce the injury of high temperature on sweet pepper grown in late summer
season. Three different levels of shading (50, 63 and 75%), three different planting distances (30, 40 and 50 cm)
and two foliar spray rates of potassium silicate (750 and 1500 ppm) and control treatment were investigated.
Nine treatments were arranged in a randomized complete block design with three replications. The results show
that shading at 75% is the superior treatment for plant height, leaf area, fresh and dry weights/plant, fruit set
percent, falling flowers percent, fruit physical characteristics i.e, fruit length, diameter and flesh thickness and
fruit chemical characteristics i.e, N, P and K%, VC and TSS compared to other treatments. As for planting
distances treatments, all parameters values pronouncedly improve with an increase distances of planting, where
the values are the best for distance 50 cm. Also, the values of vegetative, flowering, yield and its components
significantly increase with foliar application of 1500 ppm potassium silicate. Meanwhile, the control treatment
gives the lowest values for all parameters. According to the obtained results, individual treatments as shading
level (75%), planting distance (50 cm) and foliar application with potassium silicate (1500 ppm) were beneficial
to improve the growth, fruit quality and yield of sweet pepper plants grown in late summer season.
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INTRODUCTION

Sweet pepper (Capsicum annuum L.) plant belongs to
family Solanaceae. It is cultivated in almost all parts of the world
as an essential fruit vegetable. It has occupied an essential rank in
Egyptian agriculture because of its high income and nutritional
values for human health (Ghoname et al. 2010). Temperature
plays a significant role in both plant growth and productivity,
where heat stress is affecting the productivity and adaptation of
cultivated plants (Erickson and Markhart, 2001). According to
Saha et al. (2010), high temperature decrease fruit-set in sweet
pepper. The suitable temperature favorable for the sweet pepper
growth is between 20 and 25°C. When the temperature exceeds
32°C or falls below 15°C, growth and yield usually decreases.
Exposing sweet peppers to environmental stresses during the
flowering and fruiting period may lead to abscission of flower
buds and flowers. Abdel-Mawgoud et al. (1995) found that
increasing shade led to increase of pepper fruit yield when 40%
shade is used. Moderate shading could enhance the
photosynthesis, thus increase yields and quality through
improved efficient water use and carbohydrate supply (Shahak et
al. 2008). The shading decreased the unmarketable yield of
sweet pepper (Lopez-Marin et al. 2012). Shading is one of the
solutions to overcome the effects of high temperature (Sivakumar
et al. 2017). Potassium silicate (K2SiOs) is a source of highly
soluble K and Si so it is used in agricultural purposes as a silicon
amendment source and has used of supplying small amounts of
potassium help to improve the quality of yield (Tarabih et al.
2014). Potassium silicate enhances vegetative criteria of potato,
yield components and essential macronutrients concentration like
N, Pand K (Salimetal. 2014). Planting distance is of the essential
aspects of the production system of various crops. Suitable
planting distance ensures best growth and development of plant,
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thus maximum yield of the crop. The sweet pepper yield has been
found to be dependent on the number of plants per unit area of
soil (Islam et al. 2011).

Considering the above facts, the purpose of this study
was to identify the role of some treatments such as net shading
technology at the rate of (50, 63, 75 %), planting distance (30,
40 and 50 cm) and different levels foliar spray of potassium
silicate (750 and 1500 ppm) in reducing the injury of high
temperature on growth and fruit quality for sweet pepper crop
in late summer season.

MATERIALS AND METHODS
Two field experiments were carried out at a private
farm located in Khelala Village, Bilgas District, Dakahlia

Governorate, Egypt, during the two successive late summer

seasons of 2018 and 2019 to study the response of sweet

pepper (Capsicum annuum L cv Kortoba) to some treatments,
which reduce the injury of high temperature.

There are nine treatments under experiment as following;

e T1- Shading (50 %).

e T,- Shading (63 %).

® Ts- Shading (75 %).

o T~ Distance between cultivated plants is 30 cm.

o Ts- Distance between cultivated plants is 40 cm.

o Tg- Distance between cultivated plants is 50 cm.

e T~ Potassium silicate (Citrocap 37.5% KzSiOs) is foliar
applied at rate of 750 ppm, for three times after 15, 25 and
45 days from transplanting.

o Tg- Potassium silicate is foliar applied at rate of 1500 ppm,
for three times after 15, 25 and 45 days from transplanting.
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o Tg- control (untreated plant; no shading, no foliar spray and
30 cm planting distance).

Before planting, surface soil samples (0-30 cm) were
collected from the experimental area and analyzed as a routine
work according to Dewis and Fertias (1970) as shown in Tablel.
The monthly mean temperature and relative humidity during
growth period in 2018 and 2019 seasons are presented in Table 2.
Table 1. Some characteristics of the experimental soil

during 2018 and 2019 seasons.

. . Seasons
Soil properties 5018 2019
C. Sand 2.7 29
. F. Sand 19.0 19.2
Particle size distribution (%) Silt 260 255
Clay 52.3 52.4
Textural class Clay
EC dSm™” 155 150
pH™ 8.25 8.20
CaCO3 % 2.29 227
OM% 117 1.10
FC% 36.0 36.0
SP% 72.0 72.0
COs - e
. 1 HCOz~ 0.80 0.75
Soluble anions, meq L cr 8.90 870
SO4~ 5.30 5.55
Ca™* 5.80 5.90
. 1 Mg** 2.50 240
Soluble cations, meq L K+ 310 320
Na* 3.60 3.50

Table 2. The monthly mean temperature and relative
humidity during growth period in 2018 and

2019 seasons.
Temperature Relative humidity
2018 2019 2018 2019
Months . . ¢ c c P
E £ § 838 £ § 3 E g 8 £ 8
SS2s3sSss3s =% 2

Jan. 18 11 15 16 8 12 8 51 69 89 51 70
Feb. 20 11 16 18 10 14 85 51 68 87 48 68
Mar. 22 12 17 20 10 15 86 45 66 85 45 65
Apr. 24 13 19 22 12 17 85 45 65 86 47 67
May 29 22 26 28 20 24 84 42 63 85 44 65
Jun. 33 22 28 31 19 25 83 42 63 85 43 64
Jul. 35 23 29 34 22 28 84 42 63 86 44 65
Aug. 34 24 29 32 22 27 83 41 62 83 43 63
Sep. 31 21 26 29 18 24 83 40 62 85 41 63
Oct. 28 19 24 26 18 22 84 43 64 84 44 64
Nov. 22 13 18 22 12 17 85 44 65 86 47 67
Des. 19 11 15

Data from Ministry of Agricultural (Agriculture Extension
services).

Nine treatments were arranged in a randomized
complete block design with three replications. The experimental
plot contained 5 ridges of 3 m long and 0.85 m wide thus making
an area of 12.75 m?. All agricultural operations were performed
according to the traditional local agriculture management
practices. Uniform sweet pepper seedlings (30 days old) were
transplanted carefully on the 24" of June in the north side of the
ridge and distance were 30 cm between plants for all treatments
except treatment Ts (40 cm apart) and treatment Te (50 cm apart)
in both seasons of the study. The plants were irrigated using drip
irrigation system, where the irrigation was carried out every two
days during the growing season. During soil preparation,
farmyard manure was applied at the rate of 20 m? fed™. The
chemical fertilizers were used as recommended by Egyptian

Ministry of Agricultural. Other cultural practices; such as plant
protection against weeds, diseases and insects; were performed
whenever they were thought to be necessary as recommended for
commercial sweet pepper production. Plant samples were
collected for vegetative growth characteristics measurements.
Fruits of sweet pepper were harvested when reached full size of
edible maturity, where the harvesting started on August 24 (after
60 days from transplanting) and continued until October 24.
Number of pickings was 18 in each season.

Data Recorded.

Vegetative Growth: At 60, 90 and 120 days from
transplanting, three plants of each treatment were randomly
chosen to determine the number of branches, plant height (cm),
leaf area (cn?) plant® measure according to (Koller, 1972), fresh
and dry weights/plant (g). Flowering traits: Fruit set and falling
flowers percent. Quality parameters: Fruit physical characteristics
[i.e.; fruit length, diameter and flesh thickness (cm)] and fruit
chemical characteristics [ie; N, P and K (%), Vitamin C
(mg/100g) and total soluble solid (TSS) were determined at three
different stages (60, 90 and 120 days from transplanting).

Digestion of fresh fruits and plant tissues was with a
mixture of concentrated sulphoric (H2SOs) and perchloric
(HCIQ4) acids according to Gotteni et al. (1982). Total -N was
determined using Micro Kkjeldahl apparatus as described by
Jones et al. (1991). Total phosphorus was determined
spectrophotometrically by Milten Roy spectronic 120 at
wavelength 725 nm using stannous chloride reduced
molybdosulphoric blue colour method in sulphoric system as
described by Peters et al. (2003). Total potassium was
estimated by using Jenway Flame photometer, Model corning
400 according to the modified method of Peters et al. (2003).
Total soluble solids were estimated in fresh fruit juice by a
hand refractometer according to A.O.A.C (1980). Vitamin C
in fruits juice was determined according to the method
described by Mazumdar and Majumder, (2003).

Statistical analysis:

The obtained data of experiment were subjected to the
statistically analysis of variance procedure and means were
compared using the LSD method at 5% level of significance
according to Gomez and Gomez (1984).

RESULTS AND DISCUSSION
1. Vegetative Growth Characteristics:

Data illustrated in Tables 3 and 4 show the impact of
different levels of shading (50, 63, 75 %), planting distance
(30, 40 and 50 cm) and different concentrations of potassium
silicate (750 and 1500 ppm) on vegetative growth parameters
of sweet pepper plants grown expressed as fresh and dry
weight /plant, plant height, number of branches per plant and
leaves area at three different stages from transplanting (after
60, 90 and 120 days) during 2018 and 2019 seasons.

Significant variations among all investigated treatments
are recorded on all growth criteria of sweet pepper plants at
different growth stages (60, 90 and 120 days after
transplanting).Where the highest values of all growth parameters
at various growth stages are recorded with shading (75 %)
compared to the control treatment, which gives the lowest values
of all growth parameters in the both seasons, except the number of
branches/plant at period of 60 days in the first season which gives
the lowest value with shading (50 %) followed by control
treatment. Shading (63%) comes in the second order for leaves
area and plant height at all different growth stages (60, 90 and 120
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days after transplanting) as well as fresh weight/plant at two
periods only (60 and 90 days) and dry weight /plant at two periods
only (90 and 120 days) and number of branches per plant at period
of 90 days. While, spray K,SiOz at rate of 1500 ppm come in the

second order for fresh weight at period of 120 days and dry weight
at period of 60 days and number of branches/plant at two periods
(60 and120 days).

Table 3. Effect of shading, planting distance and potassium silicate foliar spray on fresh and dry weights of sweet pepper
plants at three different stages from transplanting (after 60, 90 and 120 days) in late summer season (high

temperature stress) during 2018 and 2019 seasons.

Fresh weight (g/plant) Dry weight (g/plant)
Treatments 60 days 90 days 120 days 60 days 90 days 120 days
First season (2018)
Tz Shading (50 %) 188.88 316.14 340.62 38.61 66.73 71.69
T2 Shading (63 %) 194.08 345.70 367.56 40.05 72.56 77.72
T3 Shading (75 %) 198.78 380.69 41348 42.56 80.16 86.13
T4 distance (30cm) 169.87 292.09 31331 37.66 61.32 65.87
Ts distance (40cm) 173.94 309.33 32951 37.63 64.76 70.90
Te distance (50cm) 176.78 32811 356.73 38.78 68.84 74.67
T7 (750 ppm K2SiOs) 180.44 310.84 336.42 39.63 63.90 7119
Ts (1500 ppm KzSiO3) 184.87 316.50 387.60 4042 67.13 73.81
To Untreated plant ( distance 30cm) 167.56 281.08 288.06 38.06 58.71 62.89
LSD at5% 1.81 352 8.79 0.78 0.65 178
Second season (2019)
T1 Shading (50 %) 192.40 31651 340.34 39.53 66.91 71.89
T2 Shading (63 %) 195.16 346.03 362.13 4054 7241 76.48
Ts Shading (75 %) 199.55 388.06 412.19 42.89 80.49 87.24
T4 distance (30cm) 170.68 293.69 316.44 38.12 62.05 66.61
Ts distance (40cm) 174.61 309.82 341.99 38.56 64.89 72.19
Te distance (50cm) 177.66 330.67 357.71 39.49 68.31 74.16
T7 (750 ppm K2SiOs) 179.38 307.41 345.26 40.01 65.50 7214
Ts (1500 ppm K2SiOs) 181.38 32431 380.70 40.19 67.71 72.36
To Untreated plant ( distance 30cm) 16741 281.05 289.67 37.85 59.26 63.79
LSD at5% 1.81 4.15 2.62 0.86 1.03 1.02

Table 4. Effect of shading, planting distance and potassium silicate on plant height, Number of branches/plant and leaves
area of sweet pepper plants at three different stages from transplanting (after 60, 90 and 120 days) in late
summer season (high temperature stress) during 2018 and 2019 seasons.

Treatments Plant height (cm) Number of branches/plant Leaves area (cnv)
60 days 90days 120days 60days 90days 120days 60days 90days 120 days
First season (2018)
T1 Shading (50 %) 86.08 127.32 134.92 447 7.45 8.18 1.46 2.10 2.62
T2 Shading (63 %) 91.90 135.27 142.83 5.37 848 8.79 163 232 2.88
Ts Shading (75 %) 94.37 139.84 147 .39 591 8.76 9.87 1.78 2.60 2.98
Ta distance (30cm) 80.65 98.20 104.52 491 6.52 7.86 135 1.90 2.32
Ts distance (40cm) 81.22 100.95 106.71 5.25 7.35 8.32 155 1.95 241
Te distance (50cm) 84.34 104.87 11127 5.63 7.75 9.05 1.76 2.16 251
T7 (750 ppm KzSiOs) 81.78 102.97 106.34 5.19 7.28 841 148 211 2.49
Ts (1500 ppm KzSiOs) 83.29 103.74 11133 5.38 751 9.14 159 2.16 2.75
To Untreated plant ( distance 30cm) 74.02 96.68 104.13 484 6.29 7.75 1.38 1.88 2.30
LSD at5% 0.65 131 2.82 0.34 0.25 0.27 0.07 0.11 0.10
Second season (2019)

T1 Shading (50 %) 92.44 129.54 139.33 453 744 8.28 144 211 271
T2 Shading (63 %) 95.61 135.66 146.94 515 843 9.08 1.63 233 2.88
Ts Shading (75 %) 98.07 144.96 155.62 5.85 8.88 9.80 181 261 3.01
Ta distance (30cm) 83.16 10241 109.45 481 6.60 797 135 191 2.32
Ts distance (40cm) 85.34 105.29 111.73 532 7.22 8.38 156 1.96 242
Te distance (50cm) 88.55 106.99 11457 547 7.56 9.46 179 220 254
T7 (750 ppm K2SiOs) 85.61 104.43 111.66 5.64 7.28 8.44 1.46 211 250
Ts (1500 ppm KzSiOs) 86.94 106.07 11351 5.22 744 9.15 159 2.16 2.76
To Untreated plant ( distance 30cm) 79.13 98.07 105.16 4.80 6.44 7.81 141 1.89 231
LSD at5% 2.26 243 2.10 0.45 0.32 0.60 0.05 0.04 0.07

2. Fruit Setting and Falling Percent:

Listed data presented in Table5 show the values of fruit
setting and falling (%) of sweet pepper plants as influenced by
different treatments of shading (50, 63 and 75 %), planting
distance (30, 40 and 50 cm) and potassium silicate (750 and
1500 ppm) during both seasons. The plants sprayed with
potassium silicate at a rate of 1500 ppm give higher fruit
setting % in the both studied seasons followed by plants
cultivated at a distance of 50 cm (T6) while the lowest values
of fruit setting % are realized with shading at 50%. In the first
season, the less falling % is recorded when distance between

cultivated plants is 50 cm followed by plants sprayed with
potassium silicate at a rate of 1500 ppm, while the less falling
% in the second season is recorded at 1500 ppm K:SiOs
followed by plants cultivated at a distance of 50 cm (T6). On
the other hand, the highest values of falling % in both seasons
are recorded with shading at 50%.

3. Fruit Physical and Chemical Characteristics:

Data presented in Tables 6, 7 and 8 reflect the effect of
different treatments of shading (50, 63,75 %), planting
distance (30, 40 and 50 cm) and potassium silicate (750 and
1500 ppm) on some fruit physical characteristics i.e; fruit
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length, diameter and flesh thickness and some fruit chemical

characteristicsi.e; N, P and K (%), vitamin C and TSS of sweet

pepper plants at three different stages from transplanting (after

60, 90 and 120 days) during both seasons.

Table 5. Effect of shading, planting distance and potassium
silicate on fruit setting (%) and falling percent of
sweet pepper plants in late summer season (high
temperature stress) during 2018 and 2019 seasons.

Treatments Fruit setting % Flower falling %
First season (2018)
T1 Shading (50 %) 19.81 80.19
T2 Shading (63 %) 20.22 79.78
T3 Shading (75 %) 20.61 79.39
Ta distance (30cm) 20.97 79.03
Ts distance (40cm) 2181 78.19
Te distance (50cm) 22.29 77.71
T7 (750 ppm K2SiOs) 21.88 78.12
Ts (1500 ppm KzSiOg) 2231 77.96
To Untreated plant (distance 30cm) 20.30 79.70
LSD at5% 0.66 0.61
Second season (2019)
T1 Shading (50 %) 20.13 79.87
T2 Shading (63 %) 20.52 79.47
Tz Shading (75 %) 20.92 79.08
Ta distance (30cm) 21.19 78.81
Ts distance (40cm) 21.96 78.04
Te distance (50cm) 22.41 77.59
T7 (750 ppm K2SiOs) 22.00 78.00
Ts (1500 ppm K2SiO3) 22.45 77.55
To Untreated plant (distance 30cm) 2043 79.57
LSD at5% 0.66 0.65

Significant variations among all investigated treatments
are recorded on all quality parameters of sweet pepper plants at
different growth stages (60, 90 and 120 days after transplanting).
In the first season, the highest values of all aforementioned quality
traits at various growth stages are recorded with shading (75 %),
while the control treatment gives the lowest values of all
aforementioned quality traits in the both seasons. Spraying K;SiOs
at rate of 1500 ppm come in the second order for fruit diameter at
two periods (60 and 90 days) and fruit flesh thickness at period of
60 days aswellas fruit length at period of 60 days. While, shading
(63%) comes in the second order for both fruit diameter and flesh
thickness at period of 120 days and fruit length at two periods
(90 and 120 days). On the contrary, the planting distance 50 cm
come in the second order for fruit flesh thickness at period of 90
days. The trend was somewhat similar during the both seasons.
Also, the planting distance 50 cm come in the second order for all
fruit chemical characteristics i.e; N, P and K (%), vitamin C and
TSS of sweet pepper plants at three different stages from
transplanting (after 60, 90 and 120 days) during both seasons.

Generally, high temperature stress has been strongly
affected by shading level, where shading causes to reduce heat
stress, thus increasing growth and fruit quality parameters of sweet
pepper, where solar radiation decrease with increase of shading
levels. Also, shading leads to improve falling percent and fruit
setting % of sweet pepper plants. In this concern, many authors
proved that shading affected growth and fruit quality parameters
of sweet pepper (Ombodi et al. 2015 on sweet pepper; Masabni et
al. 2016 on tomato and Semida et al. 2017 on cucumber).

Table 6. Effect of shading, planting distance and potassium silicate as foliar spray on average fruit length, diameter and
flesh thickness of sweet pepper at three different stages from transplanting (after 60, 90 and 120 days) in late
summer season (high temperature stress) during 2018 and 2019 seasons.

Treatments Fruit diameter (cm) Fruit flesh thickness (cm) Fruit length (cm)
60days 90days 120days 60days 90days 120days 60days 90days 120days
First season (2018)
T1 Shading (50 %) 455 5.89 6.06 0.31 034 0.32 8.77 10.30 1057
T2 Shading (63 %) 4.76 5.98 6.60 0.32 0.36 0.34 8.89 10.65 10.80
Ts Shading (75 %) 5.10 6.41 6.46 0.36 042 0.36 921 11.27 11.23
Ta distance (30cm) 4.25 553 417 0.24 0.31 0.24 794 8.85 6.38
Ts distance (40cm) 4.69 5.66 453 0.27 0.35 0.28 8.19 9.18 6.76
Te distance (50cm) 4.98 5.87 4.93 0.34 0.38 0.31 8.86 9.92 7.16
T7 (750 ppm K2SiOs) 4.77 5.77 4.93 0.33 0.36 0.24 842 9.87 6.71
Ts (1500 ppm K2SiO3) 4.99 6.13 5.02 0.35 0.37 0.29 9.02 10.24 7.02
To Untreated plant ( distance 30cm) 422 5.39 4.08 0.23 0.29 0.23 7.71 8.74 6.24
LSD at5% 0.15 0.24 0.17 0.03 0.04 0.04 0.30 021 0.25
Second season (2019)

T1 Shading (50 %) 4.62 5.90 6.12 0.30 034 0.32 8.83 10.54 10.85
T2 Shading (63 %) 4.76 6.00 6.10 0.32 0.35 0.35 891 10.82 10.93
Ts Shading (75 %) 5.16 6.62 6.49 0.36 041 0.36 9.45 1153 11.34
Ta distance (30cm) 431 551 421 0.23 0.32 0.25 8.15 8.95 6.57
Ts distance (40cm) 4.63 5.60 4.47 0.27 034 0.26 8.50 9.35 6.99
Te distance (50cm) 5.02 5.86 4.92 0.35 0.37 0.29 9.17 9.90 7.35
T7 (750 ppm K2SiOs) 4.30 5.73 4.93 0.31 0.34 0.27 8.84 9.93 6.84
Ts (1500 ppm K2SiO3) 4.87 6.03 5.03 0.34 0.38 0.29 9.20 10.18 7.09
To Untreated plant ( distance 30cm) 429 531 418 0.21 0.28 0.22 7.89 8.88 6.50
LSD at5% 0.18 0.16 0.16 0.04 0.05 0.04 0.27 0.19 0.27

Competition for available water and mineral nutrients
from the soil and light is greater at high plant population densities
and these environmental factors, especially light intensity,
stimulate the process of photosynthesis which, in turn, positively
affected the vegetative growth parameters of sweet pepper plants.
Increasing the ability of sweet pepper plants to absorption of sail
nutrients due to planting distance positively affect all fruit quality
parameters. The result of the present study for this character is in
agreement with the findings of Islam et al. (2011) on sweet
pepper; Edgar et al. (2017) on green pepper and Lihiang and
Lumingkewas (2017) on maize.

Also, the role of silica is analogous to lignin in that it is
a compression-resistant structural component of cell walls
(Gaafar, (2017). Many researchers reported that silicon
increased resistance of plants to environmental stresses (Satish
etal. 20170n chilli; Abd Elwahed, 2018 on tomato and Taheri
and Haghighi, 2018 on the pepper). Most of Si absorbed by the
plant is deposited in the leaf, in the tissues of the epidermis and,
more precisely, in the cell walls (Agarie et al. 1998 on rice)
which may beneficially be reflected on falling percent and fruit
setting (%) of sweet pepper plants.Similar results were found
by Jia et al. (2011) who showed that silicon material increase
vitamin C and soluble solids of strawberry and eggplant.
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Table 7. Effect of shading, planting distance and potassium silicate as foliar spray on N, P and K (%) of sweet pepper
fruits at three different stages from transplanting (after 60, 90 and 120 days) in late summer season (high

temperature stress) during 2018 and 2019 seasons.

N%

P% K%

Treatments 60days 90days 120days 60days 90days 120days 60days 90days 120 days
First season (2018)
T1 Shading (50 %) 174 1.79 1.56 0.163 0.124 0.104 242 241 211
T2 Shading (63 %) 231 2.26 2.02 0.193 0.156 0.133 2.62 2.65 242
T3 Shading (75 %) 2.76 255 234 0.212 0.174 0.160 2.79 2.76 2.70
T4 distance (30cm) 1.86 194 1.64 0.173 0.131 0.111 2.46 245 2.20
Ts distance (40cm) 2.16 213 1.89 0.183 0.149 0.126 259 254 2.39
Te distance (50cm) 258 246 219 0.200 0.161 0.149 2.72 2.68 2.60
T7 (750 ppm K2SiOs) 2.06 2.03 1.79 0.177 0.138 0.120 252 254 219
Ts (1500 ppm KzSiO3) 242 2.36 210 0.197 0.152 0.141 2.64 264 249
To Untreated plant ( distance 30cm) ~ 1.53 1.70 1.39 0.156 0.111 0.098 2.34 235 2.02
LSD at5% 0.05 0.04 0.06 0.006 0.004 0.005 0.06 0.05 0.04
Second season (2019)
T1 Shading (50 %) 178 176 157 0.169 0.124 0.104 241 248 2.10
T2 Shading (63 %) 2.36 2.27 2.00 0.196 0.157 0.134 2.63 273 243
Ts Shading (75 %) 2.77 2.57 2.35 0.218 0.175 0.161 2.80 285 2.70
T4 distance (30cm) 191 1.96 1.65 0.170 0.131 0.112 243 250 219
Ts distance (40cm) 2.19 214 1.89 0.192 0.150 0.127 254 2.61 2.37
Te distance (50cm) 2.63 247 2.20 0.208 0.161 0.149 271 2.73 2.61
T7 (750 ppm K2SiOs) 211 2,04 1.80 0.182 0.138 0.120 250 2.66 222
Ts (1500 ppm KzSiO3) 248 2.36 212 0.203 0.153 0.141 2.63 2.72 253
To Untreated plant (distance 30cm)  1.54 171 1.39 0.151 0.112 0.100 2.33 2.39 2.02
LSD at50 0.05 0.05 0.04 0.006 0.004 0.004 0.05 0.04 0.05

Table 8. Effect of shading, planting distance and
potassium silicate as foliar spray on VC and
TSS of sweet pepper fruits at three different
stages from transplanting (after 60, 90 and 120
days) in late summer season (high temperature
stress) during 2018 and 2019 seasons.

Vitami? C Total soluble solid
(mg 100g™ fruit) (TSS %)
Treatments 60 9 120 60 90 120
days days days days days days
First season (2018)
T1 Shading (50 %) 112.33 12357 10843 5.68 6.35 6.51
T2 Shading (63 %) 120.28 13553 122.00 5.89 6.67 6.83
T3 Shading (75 %) 130.88 144.77 12950 6.03 6.86 7.07
Ta distance (30cm) 11303 12840 112.00 5.76 6.43 6.53
Ts distance (40cm) 12108 13240 11837 5.86 6.59 6.58
Te distance (50cm) 12428 14350 128.70 598 6.84 6.91
T7 (750 ppm K2SiOs)  118.69 130.17 114.43 576 6.54 6.67
Ts (1500 ppm K2SiOs) 122,72 139.60 12543 592 6.75 6.82
To Untreated plant
(dlistance 30cm) 10847 12350 105.70 5.63 6.26 6.37
LSD at5% 305 161 228 007 004 011
Second season (2019)
T1 Shading (50 %) 113.37 12493 108.87 6.16 6.35 6.52
T2 Shading (63 %) 127.27 135.17 12237 6.39 6.68 6.84
T3 Shading (75 %) 13557 145.67 12950 6.68 6.88 7.08
Ta distance (30cm) 11763 129.33 113.00 6.25 243 6.54
Ts distance (40cm) 121.17 13430 118.10 6.41 260 6.73
Te distance (50cm) 133.00 145.23 130.00 6.66 6.83 6.96
T7 (750 ppm K2SiOs)  121.97 13150 11423 6.35 6.55 6.69
Ts (1500 ppm K2SiOs) 130.10 140.63 127.03 6.57 6.75 6.92
To Untreated plant
(distance 30cm) 11457 12450 10750 6.13 6.28 6.39
LSD at5% 254 226 332 010 004 004
CONCLUSION

According to the obtained results, all investigated
treatments positively affected on sweet pepper plants grown in
late summer season. The highest values of most quality traits
of sweet pepper at various growth stages are recorded with
shading (75 %) followed by the planting distance 50 cm, while
the lowest values are with untreated plants. Generally, the
improvement of plant gradually increases with increase of

shading levels. The planting distance leads to declining
competition between plants for available water and mineral
nutrients from the soil. Foliar application of potassium silicate
significantly enhances plant status. It can be concluded that,
shading at the level of 75% may be beneficial to improve the
growth of sweet pepper plants and obtain the highest fruits
quality under high temperature stress.
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