J. of Plant Production, Mansoura Univ., Vol. 15 (72):835 - 841, 2024

Journal of Plant Production

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

Effect of Irrigation Intervals and Some Anti-transpirants on Productivity

and Storability of Sweet pepper

Amira A. Abo Elmakarm?; Nada A. Mostafa?; Walaa M. E. Swelam®*and A. E. Abd El-Basir*
Post-harvest and Handling Vegetables Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

2Agric. Botany Dept. Fac. Agric., Mans. Univ., Egypt.
3Veget. and Flori. Dept. Fac. Agric., Mans. Univ., Egypt

)

Cross Mark

“Self-Pollination Vegetables Crops Research Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

ABSTRACT

Water availability is one of the most important factors which limits vegetable crops productivity, so it is
necessary to change/modify irrigation practice that enable plants to adapt/overcome the limited water. Therefore,
the main objective of the current investigation is to assess the effects of irrigation intervals and some anti-
transpirants i.e., magnesium carbonate, kaolin, sorbitol and gelatin on sweet pepper performance during the seasons
of 2021 and 2022. The experimental findings showed that all irrigation intervals and anti-transpirants significantly
affected all studied parameters. Irrigation every 6 days gave the highest values of all parameters except for total
chlorophylls, carotenoids, anti-oxidative enzymes activity which recorded the best values when plants irrigated
every 14 days. Also, all studied parameters responded positively to all applied anti-transpirants, while leaf
transpiration, weight loss, post-harvest decay percentage, respiration rate, and chilling injuries responded
negatively. The maximum values of Malondialdehyde, 2,2-Diphenyl-1-picrylhydrazylradical scavenging activity,
cell membrane stability, and number of fruits were obtained when plants irrigated every 6 days and sprayed with
either kaolin or sorbitol. Additionally, either irrigation every 10 or 14 days and spraying with magnesium carbonate
or kaolin increased fruits yield. Irrigation every 14 days and spraying with gelatin recorded the best values of total
chlorophyll pigments, carotenoids, anti-oxidative enzymes activity, ascorbic acid, acidity, total soluble solids,
calcium, and potassium contents in sweet pepper fruits. Conversely, the maximum values of leaf transpiration,
respiration rate, and chilling injuries were recorded with all irrigation intervals in the absence of anti-transpirants.
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INTRODUCTION

Sweet pepper, (Capsicum annum L.) is one of the
most popular vegetable crops in Egypt and worldwide.
According to FAOSTAT (2023) sweet pepper production was
37 million tons and the total cultivated area was 2 million
hectares in the year 2022. Fruits have important economic and
medical values and they are consumed as fresh, cooked or
spices. Also, fruits contain wide range of antioxidants as
carotenoids, ascorbic acid and phenolic compounds (Marin et
al., 2004). Water is considered an essential factor for sweet
pepper and other crops growth. The appropriate irrigation water
amount improves nitrogen use efficiency, biomass,
photosynthetic assimilation, and growth as well as fruits yield
(Duetal., 2017 and Kabir etal., 2021). In contrast, water deficit
inhibits plant growth and decreases crop yield (Hu et al., 2010).

Anti-transpirants are one of the means that reduce
the intensity of water loss and maintaining a relative fullness
suitable for growth and improving metabolic processes (Del
Amor et al., 2010). There are three classes of anti-transpirants
differed in their action i.e., stomata-closing or metabolic,
reflective, and film-forming anti-transpirants (Mphande et al.,
2020). Metabolic anti-transpirants include substances which
have either hormones or hormone-like effects, acting on
guard cells by causing partial stomatal closure (Abd Allah et
al., 2018). Reflective anti-transpirants function depends on
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modifying both gas exchange and leaf temperature which
consequently affects transpiration rate (Glenn, 2012).
Therefore, magnesium carbonate (MgCQs), Kaolin
(Aluminum silicate), sorbitol, and gelatin were studied.
Magnesium carbonate (MgCQs) is an anti-transpirant which
enhances plant physiology and growth and induces stomatal
closing (Zakaria et al., 2019). Exogenous application of
magnesium  carbonate  enhanced  protein  content,
photosynthetic pigments and reduced transpiration rate
(Punetha and Trivedi, 2018 and El-Sharkawy et al., 2022).
Kaolin application to leaf surfaces reflects ultraviolet and
infrared rays, thus reducing the transpiration process whereas,
as a natural white material allows light and gaseous exchange
necessary for the photosynthesis process to pass through
(Creamer et al., 2005) and also preserves freshness, reduces
water loss, and shrinkage of fruits under cold storage
conditions. Sorbitol (low molecular weight) is one of the most
important alcoholic sugars produced by photosynthesis. It has
a major role in plant growth, improving quality, and it
accumulates in response to environmental stresses as a
defense mechanism. In addition, sorbitol helps to overcome
free radicals resulted from exposure to oxidative stress under
storage conditions, and thus fruits shelf-life under low
temperatures (Al-Azzawi and Al-Shammari, 2022). Gelatin
defined as a combination of proteins and peptides which
derived from the partial hydrolysis of collagen and contains
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18 amino acids (Gelatin Manufacturers Institute of America,
2012). External application with gelatin enhanced plant
performance of pepper, cucumber, tomato, and broccoli
(Wilson et al., 2018).

Hence, the objective of the present experiment is
to study the impact of irrigation intervals and some anti-
transpirants such as magnesium carbonate, kaolin, sorbitol,
and gelatin on biochemical components, productivity as well
as fruits nutritional value and storability of sweet pepper.

MATERIALS AND METHODS

This work was carried out to evaluate the effects of
irrigation intervals (6, 10, and 14 days), some anti-transpirants
such as magnesium carbonate (MgCOs), kaolin (aluminum
silicate), sorbitol, gelatin and their interactions on sweet
pepper plants. Pots experiments were conducted in the
experimental farm, Faculty of Agriculture, Mansoura
University, Dakahlia Governorate, Egypt in the two summer
seasons 2021 and 2022.

The experimental treatments were arranged in a split
plot in a complete randomized block design. Irrigation
intervals (6, 10 and 14 days) were randomly arranged in the
main plots, while foliar treatments of anti-transpirants (as a
foliar spray) i.e., of magnesium carbonate (500ppm), kaolin
(500ppm), sorbitol (500ppm), gelatin (500ppm) plus the
control (spray with tap water) were randomly arranged in the
sub plots. All applied foliar substances were mixed with
tween 20 (0.05%) and sprayed after 30 days from
transplanting for four times with 10 days intervals in both
growing seasons.

Sweet pepper seedlings (var. California wonder) were
planted on 19th May 2021 and 2022 seasons in pots (40 cm
diameter, 40 cm height, and contain 10 kg soil). Some physical
and chemical properties of the experimental soil were analyzed
according to the methods described by Dane and Topp (2020)
and Sparks et al. (2020) and presented in Table (1). All
agricultural practices were conducted as recommended by the
Ministry of Agriculture and Soil Reclamation

Table 1. Some physical and chemical properties of the experiment soil

Sand (%)  Silt(%) Clay(%)  Texture N(mg/kg)

P(mg/kg) K(mg/kg) CaCos pH Organic matter (%)

50.00 40.00 10.00 loam 40.25

8.00 19830 113 845 0.85

Recorded data: the following measurements were taken:

Biochemical components:

Leaves were collected after

transplanting to determine:
Malondialdhyde (MDA): was measured according to
Murshed et al. (2008) method.

Leaf transpiration: was calculated according to Gong et al.
(2018).

Radical scavenging activity percentage (DPPH): was
measured using the protocol of Brands-Willims et al. (1995).
Cell membrane stability percentage: was estimated
according to Blum and Ebercon (1981) method.

Yield parameters:

Harvesting at the green/yellow stage started after 90
days from transplanting. Both number of fruits /plant and total
yield (g/plant) were measured.

Storage parameters:

Fruit samples (250 g) from the last picking (the fourth
one) were collected, and cool-stored in perforated paper bags
at (7°C and 95% relative humidity) for two weeks. After
storage period, the following measurements were performed
on stored fruits:

Total chlorophylls and carotenoids: were estimated
according to Lichtenthaler (1987) method.

Weight loss (%): the percentage of loss in weight was
calculated according to AOAC (2007) follows:

Weight loss (%) = loss in weight at the sampling date/ the
initial weight of the fruits x100.

Post-harvest decay (PDP%b): was calculated according to
the following equation as described by EL-Mougy et al.
(2012).

PDP (%) = number of fruits with decay symptoms/number
of total fruits x100.

Respiration rate: was measured according to Jacxsens et al.
(1999) method.

Chilling injures was determined by method of Wang and Qi
(1997).

Catalase enzyme activity: was estimated by the method of
Blackwell et al., (1990).

70 days from

Peroxidase enzyme activity: was measured by the method
described by Elavarthi and Martin (2010).

Ascorbic acid was estimated according to Freed (1966)
method.

Total soluble solid percentage was measured by Atomic
Absorption Spectrophotometer according to the method of
AOAC (2012).

Titratable acidity percentage was measured according to
Mitcham et al., (1996).

Total Calcium percentage was estimated according to
Jackson (1973) method.

Total potassium percentage: was determined according to
Smith (1979).

Statistical analysis:

Data were analyzed by analysis of variance using
COSTAT software and the least significant differences at 5%
was calculated according to Gomez and Gomez (1984) to
compare differences between means.

RESULTS AND DISCUSSION

Results
Effect of irrigation intervals, anti-transpirants, and their
interactions on biochemical components in sweet pepper
leaves

Table (2) clarify the impact of irrigation intervals (6,
10, and 14 days), anti-transpirants and their interactions on
MDA, leaf transpiration, DPPH activity, and cell membrane
stability in sweet pepper leaves. All applied irrigation
intervals differed significantly, irrigation every 6 days
recorded the highest values, while irrigating plants every 14
days recorded the lowest values of mentioned parameters.
Also, MDA, DPPH activity, and cell membrane stability in
sweet pepper leaves responded positively to the exogenous
anti-transpirants, while leaf transpiration responded
negatively. Among the applied foliar substances, kaolin
treatment is the superior and recorded the best values of
MDA, DPPH activity, and cell membrane stability. In
contrast, it recorded the lowest values of leaf transpiration.
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Table 2. Effect of irrigation intervals, some anti-transpirants and their interactions on biochemical measurements in

leaves of sweet pepper plants.

The mean and standard division of two seasons 2021and 2022

Treatments Malonyldialdehyde (MDA) (umol g F.W) Leaf transpiration (mmol H20.m?2.5%)

IR6 IR10 IR14 Mean B IR6 IR 10 IR14 Mean B
Control 7.2310.13 6.09+0.09 4.58+0.06 597¢  10.09+0.13 7.15+0.10 7.06+0.02  8.10°
Magnesium carbonate 8.61+0.09 6.57+0.05 5.27+0.09 6.81° 9.38+0.13 584+0.11 6.95+0.16  7.06
Kaolin 8.8610.11 6.77+0.06 5.49+0.06 704> 8381011 629+0.16 5164003  6.25°
Sorbitol 8.14+0.09 6.38+0.08 5.07+0.05 6.53¢ 7302016  6.74+0.13 524+003  6.54¢
Gelatin 7.11+0.12 8.12+0.07 4.01+0.06 6.412 7.73+013 541#012 658+004 657
Mean A 7.99 6.79° 4.88° 10.292 7.86° 7.754°
LSD 5% A=0.10 B=0.08 A*B=0.16 A=0.14 B=0.16 A*B=0.25
Treatments Radical scavenging activity percentage (DPPH) Cell membrane stability percentage

IR6 IR 10 IR14 Mean B IR6 IR 10 IR14 Mean B
Control 38.13+0.09 32944022  29.09+0.03  33.38° 50.48+0.16 45.04+0.16 39.23+0.30 44.92°
Magnesium carbonate 40.92+0.06  35.76+0.33  31.09+0.11 35.92° 54.08+0.04 48.17+0.15 43.05+0.11 4843°
Kaolin 41741011  36.85+0.14  31.86+0.14  36.82% 5519+0.04 4956+0.09 43.93+0.11 49.56%
Sorbitol 39.32+0.20 34974026  30.25+0.06  34.85° 52.46+0.18 47.09+0.09 41.76+0.16 47.10°
Gelatin 38.73t058  34.12+008  29.68+0.09  34.18¢ 51.75:+0.11 46.00+0.17 40.58+0.08 46.11¢
Mean A 39.772 34,93 30.39%° 52.79 47.17° 41.71°
LSD 5% A=021 B=0.26 A*B=0.46 A=0.14 B=0.18 A*B=0.31

IR 6: Irrigation every 6 days; IR 10: Irrigation every 10 days; IR 14: Irrigation every 14 days. All of anti-transpirants treatment applied with 500 ppm.

Regarding the impact of interaction, the findings
indicate that all irrigation intervals (6, 10, and 14 days) in the
absence of anti-transpirants decreased the values of MDA,
DPPH activity, and cell membrane stability of sweet pepper
leaves, but increased the values of leaf transpiration. The
maximum values of MDA, DPPH activity, and cell
membrane stability are recorded with irrigation every 6 days
and sprayed with either kaolin or sorbitol in most cases. The
maximum values of leaf transpiration are recorded with
irrigation every 6 days in the absence of anti-transpirants.

Effect of irrigation intervals, anti-transpirants and their
interactions on yield parameters

The influence of irrigation intervals (6, 10, and 14
days), anti-transpirants on fruits number and fruits yield per
plant of sweet pepper was illustrated in table (3). The
maximum values of fruits number and fruit yield were
recorded when plants irrigated every 6 days followed by
irrigation every 10 days without significant differences in
both seasons.

Table 3. Effect of irrigation intervals, some anti-transpirants and their interactions on yield parameters of sweet pepper

plants during seasons 2021 and 2022.

First season (2021)

Treatments Number of fruits Total yield (g/plant)

IR 6 IR10 IR14 MeanB IR6 IR10 IR 14 Mean B
Control 3.33+058 3.00+0.00 2.33+0.58 2.89*  15540+12.30 139.77#3.09  150.40+10.00 148.52°
Magnesium carbonate 400£1.73 3.67+058 267+1.15 3442 186.6319.85  193.07+4.10 191474408 190.39
Kaolin 4674058 4.00+0.00 3.00£1.73 3.89° 176.80+12.68 168.70+1.05  191.47+4.08 178.99%
Sorbitol 3.33+0.58 3.33+058 3.67+0.58 344° 17427+2.25  178.70+1.05  189.53+545 180.83°
Gelatin 3.33+0.58 3.00+0.00 3.00£0.00 311° 192.03+8.08  16947+6.64  17043+6.09 177.31®
Mean A 373 3.40% 293 177.03* 169.94% 178.66%
LSD 5% A=0.61 B=0.79 A*B=1.36 A=5.28 B=6.82 A*B=11.81

Second season (2022)

Treatments Number of fruits Total yield (g/plant)

IR6 IR 10 IR14 MeanB IR6 IR10 IR 14 Mean B
Control 3.00£0.00 5.00+0.00 2.67+058 356° 158.79+1054  14557+4.97  150.54+10.16 151.63°
Magnesium carbonate 567+058 3.00+0.00 4.67+058 4.44*  16568+39.20 130.65+51.84 19250291  162.94°
Kaolin 500£0.00 4.33+1.15 4.67+058 4.67¢  158.8245055  175.70+4.96  197.53#5.87 177.35°
Sorbitol 433+0.58 5.00+0.00 4.00+0.00 4.44° 17952+1.75  182.08+3.27  191.23+450 184.28%
Gelatin 4331058 4.67+058 4.67+058 456  160.88+53.11  181.64+3.38  180.83+10.01 17445
Mean A 4472 4.40° 413 164.742 163.132 182.522
LSD 5% A=0.39 B=050 A*B=0.86 A=1931 B=24.92 A*B=43.17

IR 6: Irrigation every 6 days; IR 10: Irrigation every 10 days; IR 14: Irrigation every 14 days.All of anti-transpirants treatment applied with 500 ppm.

All applied anti-transpirants increased the mentioned
parameters in both seasons as compared with control.
Exogenous application of kaolin recorded the maximum
values followed by the application of sorbitol without
significant differences. Concerning the interaction, irrigation
every 6 days and spraying with either kaolin or magnesium
carbonate revealed the maximum values of fruits number in
both seasons, while either irrigation every 10 or 14 days and

spraying magnesium carbonate or kaolin increased fruit yield
in the two seasons.
Effect of irrigation intervals, anti-transpirants and their
interactions on storage parameters
Total chlorophylls, carotenoids, weight loss, post-harvest
decay percentages, respiration rate, and chilling injuries
of sweet pepper fruits:

The influence of irrigation intervals anti-transpirants
and their interactions on total chlorophyll, carotenoids, weight
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loss, post-harvest decay percentages, respiration rate, and
chilling injuries of sweet pepper fruits after storage at 7°C and
95% Rh for two weeks is presented in table (4a). Results
indicated that irrigation every 14 days recorded the maximum
values of both total chlorophylls and carotenoids. Exogenous
application of magnesium carbonate, kaolin, sorbitol, and
gelatin enhanced both parameters compared with the control.

Spraying with gelatin increased total chlorophylls and
carotenoids in fruits followed by sorbitol. Concerning the
interaction, irrigation every 14 days and spraying with either
gelatin or sorbitol recorded the best values of total
chlorophylls and carotenoids in sweet pepper fruits.

Table 4a. Effect of irrigation intervals, some anti-transpirants and their interactions on storage parameters of sweet

pepper fruits.
The mean and standard division of two seasons 2021and 2022

Treatments Total chlorophylls (mgg?) Carotenoids (mg g%) Weight loss (%0)

IR6 IR10 IR14 MeanB IR6 IR10 IR14 MenB IR6 IR1I0 IR14 MeanB
Control 1304003 130002 1404002 13%F 015002 014003 013001 014° 50074978 54354649 34814592 4641
xj.f’(;‘r‘:;“ 1334002 1381003 143002 138 017:001 019:002 0214001 019 2179257 808+308 881315 1289
Kaolin 1314001 1374003 1414008 1367 0174001 019002 0204002 019 1124+190 11924731 875:289 1064°
Soritol 1334003 1304002 144001 13% 018:001 0194003 0214008 019 1245766 885250 748284 960
Gelatin 1344001 1406004 145:001 140 018:002 019:002 0224002 020° 933030 1468669 10534571 1151°
Mean A 133 139 144 017 018  01% 2098 1958  1408°
LSD5% A=002 B=003 A*B=005 A=002 B=003 A*B=004 A=392B=506 A*B=877
T 5 Post-harvest decay (%) Respiration rate (ml COzkg* b)) Chilling injuries
reatme IR6 IR10 IR14 MenB IR6 IR0 IR14 MenB IR6 IR0 IR14 MenB
Control 555509 5550 6666£3333 50260 2164021 2046+046 16712049 1960F 3924005 260:001 2214001 294
g{ag‘rit'gm 000:000 222243849 000000 741 20514038 1919+037 1458040 1809 3144003 230+001 1524003 235
Kaolin 111141924 222243849 000000 11115 2043:030 1825:218 1388+030 1750 20000 239:005 137003 223
Sorbitol 2243849 22243849 000000 14810 20474049 1940037 15212037 1836° 370:011 243:003 194005 268
Gelatin 000:000 O0CH000 222243849 7410 2139:037 18604078 15914024 1863° 375:006 2674004 209:002 283
Mean A 1778 2444 1778 208% 1918° 1526° 34% 250 18X
LSD5% A=2284 B=2949 A*B=5107 A=066 B=085 A*B=148 A=005 B=006 A*B=011

IR 6: Irrigation every 6 days; IR 10: Irrigation every 10 days; IR 14: Irrigation every 14 days. All of anti-transpirants treatment applied with 500 ppm.

Regarding weight loss, post-harvest decay
percentages, respiration rate, and chilling injuries of sweet
pepper fruits, a reduction in weight loss and post-harvest
decay percentages was recorded when plants irrigated every
14 days. In contrast, irrigation every 6 days increased the
mentioned percentages.  Significant differences were
observed between magnesium carbonate, kaolin, sorbitol,
gelatin foliar applications and the control. The control plants
showed an increment in weight loss, post-harvest decay
percentages, respiration rate, and chilling injuries of sweet
pepper fruits. All irrigation intervals increased studied
parameters in the absence of foliar substances, irrigation every
6 days recorded the maximum values of weight loss
percentage, while irrigating every 14 days recorded the

maximum values of post-harvest decay percentage. A
reduction in both weight loss and post-harvest decay
percentages of sweet pepper fruits was recorded with
irrigation every 14 days and spraying sorbitol. Similarly,
spraying with either magnesium carbonate or kaolin reduced
post-harvest decay percentage, respiration rate, and chilling
injuries when plants irrigated every 14 days.
Catalase enzyme, peroxidase enzymes activity, ascorbic
acid, total soluble solids percentage

Data in table (4b) clarify the effect of irrigation
intervals, anti-transpirants as well as their interactions on the
activity of catalase as well as peroxidase enzymes, ascorbic
acid, and total soluble solids percentage of sweet pepper fruits.

Table 4b. Effect of irrigation intervals, some anti-transpirants and their interactions on storage parameters of sweet

pepper fruits.
The mean and standard division of two seasons 2021and 2022
Treatments Catalase enzyme (MM H20 min TgTFW) Peroxidase enzyme (mM H20 min TgTFW)
IR6 IR10 IR 14 Mean B IR6 IR10 IR 14 Mean B
Control 25.31+049 27.07+0.25 30.01+0.64 27.46° 0.14+0.01 0.1240.01 0.17+0.01 0.14e
Magnesium carbonate 2474+0.20 26.09+050 28.65+0.42  26.49¢ 0.16+£0.03 0.2740.03 0.35+0.03 0.26°
Kaolin 24461026 26.29+040 28.32+0.46 26.35°  0.16:0.03  0.27+0.06  0.33+0.01 0.25¢
Sorbitol 2587+0.29 26.93+0.15 29.29+0.75  27.36° 0.1940.03 0.30+£0.03 0.36+0.03 0.28°
Gelatin 25184027 27.85#0.35 30.03+0.12 27.69° 0.23+0.03  0.31+0.03  0.36+0.02 0.30?
Mean A 25.11° 26.84P 29.26° 0.18? 0.25P 0.392
LSD 5% A=0.39 B=0.50 A*B=0.87 A=0.02 B=0.03 A*B=0.05
Treatments Ascorbic acid (mg.100gh) Total soluble solids (TSS %)
IR6 IR10 IR 14 Mean B IR6 IR 10 IR14 Mean B
Control 86.05+0.39 8955+0.59 93.28+0.57 89.83° 4.71+0.02  4.10+0.04  524+0.01 4.68°
Magnesium carbonate 86.94+0.39 89.86+042 92.05+0.11  89.61¢ 451+0.02 4.81+0.01 5.16+0.01 4.83°
Kaolin 88.82+1.03 90.96+0.25 91.09+0.88 88.90°  4.45+0.01  4.78+0.02  5.07+0.02 4779
Sorbitol 87.40+0.28 89.96+0.12 92.01+0.82  90.29° 4.55+0.01 4.91+0.01 5.3740.02 4.94°
Gelatin 88.69+0.64 90.27+0.43 9357+0.65 90.84° 5.16+0.73  5.04+0.01  5.29+0.02 5.16°
Mean A 87.58° 90.12° 92.407 4.67¢ 4.91° 5.222
LSD 5% A=0.54 B=0.70 A*B=1.21 A=0.12 B=0.23 A*B=0.40

IR 6: Irrigation every 6 days; IR 10: Irrigation every 10 days; IR 14: Irrigation every 14 days.All of anti-transpirants treatment applied with 500 ppm.
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Results indicate that irrigating every 14 days enhanced all
studied parameters followed by irrigating every 10 days. Catalase
and peroxidase enzymes, ascorbic acid, and total soluble solids
percentage responded positively to the all applied anti-
transpirants. Exogenous application of either gelatin or sorbitol
recorded the maximum activity of the mentioned parameters.
also, an increment in these parameters was observed in plants
irrigated every 14 days and sprayed with gelatin.

Acidity, total calcium, and total potassium content in
sweet pepper fruits:

The effect of irrigation intervals (6, 10, and 14 days),
anti-transpiration as well as their interaction on acidity, total
calcium, and total potassium contents in sweet pepper fruits

was shown in table (4c). Results indicated that acidity,
calcium, and potassium contents increased when plants
irrigated every 14 days, while the minimum values were
obtained when plants irrigated after 6 days. Also, the
mentioned parameters responded positively to all applied
foliar substances compared with the control. In this concern,
foliar application with sorbitol recorded the best values
followed by gelatin. Exogenous application of either gelatin
or sorbitol and irrigation every 14 days recorded the best
values of acidity, calcium, and potassium contents, while all
irrigation intervals in the absence of foliar substances
recorded lower values.

Table 4c. Effect of irrigation intervals, some anti-transpirants and their interactions on storage parameters of sweet

pepper fruits.
The mean and standard division of two seasons 2021and 2022

Treatments Acidity percentage (%0) Total calcium (%) Total potassium (%)

IR6 IR 10 IR14 MeanB IR6 IR 10 IR14 MeanB IR6 IR 10 IR14 MeanB
Control 020001 021+001 0294001 023 1124001 1124003 1224002 115 221+000 246003 266003 244°
lﬁgﬁggﬁ;{gm 019:001 026:001 035001 026' 108:001 133004 1494001 130P 2243001 243002 2604001 242
Kaolin 018001 030001 033001 027 1014001 125001 1474001 1249 234+002 2394002 255001 243
Sorbitol 023001 028001 0374002 029 1124001 1374003 154001 134° 228001 2544002 2724001 2512
Gelatin 0204001 025#001 0384001 028° 1174002 1414002 158002 13% 2314003 253005 2674002 250°
Mean A 0.20° 0.28° 0.36% 1.12¢ 1.30° 1.462 2.27° 2.47° 2.642
LSD 5% A=0.01 B=0.01 A*B=0.03 A=0.02 B=0.03 A*B=0.05 A=0.02 B=0.03 A*B=0.05

IR 6: Irrigation every 6 days; IR 10: Irrigation every 10 days; IR 14: Irrigation every 14 days.All of anti-transpirants treatment applied with 500 ppm.

Discussion

Deficit irrigation is an irrigation practice that plants
irrigated with less water amounts than their requirements for
optimal growth. It can improve water productivity, so it may
be a tool to achieve the goal to reduce irrigation water use.
Plants are seriously endangered when water is scarce.
Drought affects plant growth, productivity, and thus its
survival. However, plants do have some self-protection
against drought, as it can make some structural adjustments to
avoid or tolerate drought. In addition, plants have internal
defense mechanisms that are activated in an attempt to limit
water loss when predicted to be scarce. Plants grown under
inappropriate conditions of water balance are characterized by
the following characteristics: First: Structural appearances:
increased root system size, whereas reduced shoot system
size, small leaf cells size, small stomata and blade area and
increased hairs number per unit area, increased thickness of
cell walls, increased thickness of palisade mesophyll and
increased formation of lipids on surfaces. Second: Functional
appearances: decreased starch/sugar ratio, increased osmotic
pressure, decreased protoplasm  viscosity, increased
membranes permeability and precocious flowering and
fruiting. These findings are in harmony with those obtained
by Abbas et al., (2019); El-Sayed et al., (2019); Diaz-Pérez et
al., (2021) and Alnaddaf et al., (2023) on pepper plants.

The main objective of this research is to enhance
adaptation of plants to water deficit, so some anti-transpirants
were applied as a defensive method to preserve the survival
of the plant. Anti-transpirants is the application of a substance,
mostly of lipid nature, that forms a thin hydrophobic film on
the surface of the plant, thereby a buffer layer between the
outer atmosphere and the plant which serves to reduce water
loss by transpiration and renders plant surfaces less
susceptible to infection (Faralli et al., 2016). Also, these
substances help to reduce free water on the leaf surface to
prevent the growth of pathogens. Anti-transpirants work to
reduce transpiration from plant tissues, which improves

growth and increases productivity, especially in arid and
semi-arid conditions. Application of anti-transpirants before
harvesting helps to enhance the biochemical components,
prolongs the shelf-life, reduces infection rate, water loss
percentage, respiration rate, increase dry matter, and reduce
weight loss in fruits during storage. These findings are in
accordance with those obtained by Creamer et al., (2005) on
Chile pepper, Crusciol et al., (2009) on potato, Abraheem,
(2017) on wheat plants and Kocaman, (2024) on strawberry.
Stress resulting from high temperature and fluctuating
irrigation to which pepper plants are exposed negatively
affects the rate of respiration and transpiration and is reflected
on the total yield as it leads to physiological changes within
plant and its metabolic processes.

It contributes to the reflection of rays on plant, as a result
of reducing the severity of high temperatures and increasing the
concentration of some important compounds in fruits. The
obtained results are in harmony with those of Abou-Baker,
(2011) on bean plants, Kamal, (2013) on pepper plants. The
experimental results show that spraying anti-transpirants led to
a significant increase in the concentrations of potassium,
calcium and vitamin C, because it overcame the damage of free
radicals thus facilitated the movement of nutrients thereby
increasing total soluble solids and acidity after storage in low
temperature. These conclusions were supported by Kausar et
al., (2016) and Abd EIl-Samad et al., (2018).

Gelatin is composed of about 98-99% protein, about
1-2% water and small amounts of minerals, vitamins,
antioxidants and calcium. Gelatin contains the highest amount
of the amino acid glycine. The external addition of gelatin
increased the plant’s biotic and a biotic stress tolerance,
improved the efficiency of the photosynthesis process,
increased the activity of antioxidant enzymes activities, and
increased fruits setting through increasing the activity of plant
hormones. Also, it contributed to reducing chilling injuries,
weight loss rate, and senescence consequently preserved
fruits from spoilage after storage at low temperature for two
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weeks at 7°C, 95% RH. These results agree with EL-
Bassiouny et al., (2019) and Dinis et al., (2018). Drought
stress can promote reactive oxygen species production which
induce the degradation of membranes and proteins,
decreasing photosynthesis and limiting plant growth. The
results of the present investigation indicated that magnesium
carbonate, kaolin, sorbitol and gelatin particles induced
peroxidase and catalase activities under water stress
conditions. Their combined effect leads to the conversion of
02— to H202 then to detoxify H202, consequently
increasing the plant’s drought stress tolerance. These results
are in line with those obtained by Marques et al., (2014) and
Bernardo et al., (2017) on eggplant.
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