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Abstract

A field experiment was carried out at a private Farm in Rowad Village belong to Sahl El-Husseiniya, Sharkia
Governorate during the two growing seasons of 2017 and 2018 to study the effect of organic fertilization (crushed rice
straw "CRS' treated with urea at levels of 120 or 240 Kg and composted 90 days) and foliar spraying with some
antitranspirants (magnesium carbonate and Kaolin) on vegetative growth, yield and its components as well as chemical
constituents of eggplant either leaves or fruits c.v Black Beauty cultivar grown under saline soil conditions. The
experiment was carried out by using split-plots system in a randomized complete blocks design with three replications.
The main-plots were arranged with organic fertilization treatments. While, the sub-plots assigned to foliar spraying
with some antitranspirants compounds. The obtained results of thisinvestigation can be summarized as follows:
-Vegetative growth, yield , its components and chemical constituents of either the leaves or in the fruits of eggplant
were significantly influenced by different crushed rice straw (CRS) levels treated with urea and fermented 90 days in
the both seasons. The maximum values of these characters were produced from using crushed rice straw at 4.8 t/ha and
mixed with 240 kg urea 46% N, followed by using creshed rice straw at 2.4 t/ha mixed with 120 kg urea 46% N in both
Seasons.

-Foliar spraying eggplant plants with magnesium carbonate at 2% and Kaolin at 2% as antitranspirants compounds
significantly improved vegetative growth, the yield and its components aswell as the chemical constituents either in the
leaves or in the fruits compared with the control treatment during both seasons. The highest values of these traits were
resulted by using Kaolin at 2% in both seasons.

-The favourable results of growth, yield and its components as well as the chemical constituents in the leaves or the
fruits were obtained from treatment of the interaction between using crushed rice straw at 4.8 t/ha mixed with 240 kg
urea 46% N and foliar spraying with Kaolin at 2%, which gave the highest results.

For that, it could be recommended that using crushed rice straw at the rate of 4.8 t/ha and mixed with 240 kg urea
46% N which composted 90 days and adding it befor transplanting and foliar spraying the eggplant plants grown under
saline soil conditions with Kaolin at 2% three times starting at 25 days after transplanting and repeated every 15 days
intervals to enhance vegetative growth characters, yield and its components as well as the chemical constituents of
eggplant fruits under the environmental condition of this research i.e soil salinty.
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1. INTRODUCTION

Eggplant Solanum melongea L.) is one of the oldest and popular vegetable riopEgypt. It is
grown in most cultivated area in Egypt for locahsomption as well as for exportation. Eggplant
fruits contain a considerable amount of carbohdrgbrotein and vitamins (Mahamoud, 2000).
Increasing eggplant production under saline sofddmns facing an serious problem, Because,
salinity is individual of the main abiotic stresse® arid and semi-arid regions that sustainapbilit
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diminished the yield of major crops by extra 50%hahkéas, salinity conditions cause a decrease in
uptake availability of most nutrients to the ptaand this due to soil fixation for most elements.
Moreover, all soil types contain soluble salts ohaltifaceted nature when soil and environmental
conditions allow soil salinity concentrations tach high level in this case, it become a major
threat to land degradation and crop productivityi(ius, 2002).

Organic manures may increase soil fertility andsthaflect on the crop production potential
possibly by changes in the soils physical and cbhahmroperties including nutrient bioavailability,
soil structure, water holding capacity, cation exue capacity, reduce soil pH, microbial
community and activity (Muhammad and Khattak, 200®)particular, soil pH is greatly influenced
by addition of organic manures through differengaoric amendments like crushed rice straw.
crushed rice straw is important natural resourakranycling of rice straw residues which improves
soil physical, chemical and biological propertiddatdalet al., 2004 and Brar and Walia, 2010)
generally and physic-chemical and microbiologicalperties of saline soil particularly (Dileep

al., 2006). Singh (2004) revealed that rice residuesqu highly beneficial for crop growth. Ismail
(2013) found that application threshed rice strawsaline soil caused significant increases on
growth, yield and quality of eggplant as comparéith whe control treatment (without threshed rice
straw). El-Semellawy and El-Koumy (2015) stated tirganic mulch treatments (rice straw, wheat
straw and dry grass as well as the bare soil am@at) had a positive effect on vegetative growth
parameters, total yield and fruit quality as conegawith bare soil, which had the highest early
yield. Ahmedet al. (2016) reported that mixing 50% amount of mindeatilizers and organic
fertilizers obtained the highest values of vegeagrowth and fruit yield in the both growing
seasons. Paudt al. (2017) showed that the fruit yield of eggplant wagh in the combined
application of organic and inorganic fertilizer asignificantly different from either sole organic o
inorganic nutrient sources or control.

Regarding to antitranspirants, in general, redieettanspiration loss of water occurring
mainly through closing stomatal pores present af Rurface. Spraying with antitransparent
materials results in higher relative water contamd water use efficiency in association with lower
rate of water use per day and consumptive use ayngpfilm on the leaves, which increases the
leaf reflectance by reflecting the radiation andréases the vapour pressure gradient and thus
reduces transpiration (Gleret al., 2002 and Creamest al., 2005), consequently enhances crop
growth and yield. Kaolin is an important materiaed in this concern, it is considered as an
effective natural antitranspirant and was reportedmitigate the negative effects of water
deficiency and environmental stresses, such as $iass and sunburn damage (Kahn and
Damicone, 2008). Kaolin increase photosynthesisveaitér use efficiency in grapefruit and reduce
the water losses during vegetable growth period lzefdre or after fruits harvesting in tuberose
plant (Al-Moftah and Al-Hamaid, 2005). Also, Kaoliceuse a reduction in leaf temperature of
peach tree, while having no adverse effects on yrald and quality (Glenet al.,1999) and reduce
severity of sunburn damage in pomegranate fruitdilkodyet al., 2010). Moreover, Anwar
(2005) stated that application of antitranspirassh as kaolin and whitewash (Caf@ potato
plants could reduce transpiration by increasing lesistance to diffusion of water vapor. In
addition, Creameet al. (2005) illustrated that application of kaolin aithemperatures might help
hot Chile pepper plants from being subjected tesewater stress. Gregetral. (2011) found that
the beneficial effects of aluminum silicate on plgnrowth may refer to that silicon enhances the
growth, improves protection against pathogens aadhtains of photosynthetic activity and that
one of the reasons of increasing dry matter proolucBoariet al. (2013) monitored that kaolin
cause the great impact on eggplant growth by dsicrgatomatal conductance, which contributes
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to reduced transpiration, improves plant waterustaand lower net assimilation. In addition,
performing well in pest control and heat stressigaiion, kaolin can effectively be used as an
antitranspirant to decrease the impact of salinmyat stress and to save water. Rakha (2014)
showed that application of antitranspirants (kgopotassium silicate and dyriton) significantly
increased most of yield parameters of eggplant. Aigbest values were recorded with sprayed
dyriton 4 % as compared with the other treatmdd¢sirech and Farag (2015) found that spraying
grapes with kaolin 5% improved cluster weight ofrlgs under high temperature and irradiance
levels conditions. Abd El-Hady and Doklega (201wed that using jojoba oil as antitranspirant
foliar spray gave significant superiority comparittgother spraying treatments (control, kaolin,
glycerol and green miracle) on vegetative growthasoeements, yield and its components of
eggplant, while green miracle produced the higlsegificant values of parameters qualitg.
crude protein, total carbohydrates, crude fiber ataimin C. Ramadan and Omar (2017) revealed
that antitranspirants foliar application signifitignincreased growth, yield and NPK content of
cabbage. The beneficial effect of antitranspirdot@r application can be arranged as follows:
CaCQ > kaolin > K,S0Oy > plastic film > mineral oil as compared with tinetreated plants. Zakher
(2017) found that foliar spraying tomato plantshaaluminum silicate (Kaolin) at 2% significantly
increased all traits of vegetative growth, fruittiswy, total yield, fruit weight, high firmness, dh
vitamin-C content and TSS % in juice fruits. Kotesa+Rao et al. (2018) stated that
antitranspirants are important chemicals for sprguyn transpiring plant surfaces with an attempt
to reduce water use by reducing transpiration. Dejpg upon their mode of action, they are
stomatal closing type, film forming type, reflectantype and growth retardants. Antitranspirants
should have some of the ideal properties like naxict cheap, stable, long lasting in their
effectiveness and they should have some of theedbenefits.

Therefore, the aim of this investigation was toed®ine the effect of organic fertilization (crushed
rice straw treated with urea as organic fertilizensd foliar spraying with some antitranspirants on
vegetative growth, yield and its components alonth whemical constituents of eggplant fruits
under the ecological condition and salinity soilSathl EI-Husseiniya, Sharkia Governorate.

2. MATERIALSAND METHODS
The present study was carried out during 2017 &@1iB Xeasons at a private Farm in Rowad
Village belong to Sahl El-Husseiniya, Sharkia Goweseate. The main goal of this trial was to
clarify the effect of organic fertilization (crusheice straw "CRS" levels treated with urea and
fermented for 90 days) and foliar spray by somdéranspirants treatments on vegetative growth,
yield and its components and chemical constituenggigplant, Black Beauty cultivar.
The experiment layout was a split-plots system raralomized complete blocks design with three
replications. The main-plots were arranged witle¢horganic fertilization treatments as follows:
A- The first treatment was organic fertilizationfalows:
1- Without organic fertilization (control treatmént
2- Organic fertilizer 1li.e. crushed rice straw at 2.4 t/ha treated by 120 laa W6% N and
fermented (90 days ) in the presence of water spray
3- Organic fertilizer 2i.e. crushed rice straw at 4.8 t/ha treated by 240 lep W6% N and
fermented (90 days ) in the presence of water spray
Organic fertilizers were added to theezkpental units before transplanting in the intead
ridges and then turned over via hack. The chenainalysis of crushed rice straw (CRS) used in
the two growing seasons is showed in Table 1.

43

http://www.natsci.upit.ro
*Corresponding author, E-mail addreskameimy19@yahoo.com




Current Trendsin Natural Sciences
Vol. 8, Issue 16, pp. 41-54, 2019

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiéhces (CD-Rom)
ISSN:2284-953X ISSI19284-9521
ISSN-L:2284-9521 SIS-L: 2284-9521

Table 1. Chemical analysis of crushed rice straw (CRS) during the two growing seasons

crushed rice straw (CRS)

Contents
2017 2018

Organic matter (OM) % 44.30 42.60

C% 25.80 26.9
N % 1.09 1.07
CIN 23:7 23:2
P % 0.19 0.18
K % 0.14 0.13
pH (1:5) 4.90 4.80
EC (1:10) 5.10 5.20

B-The second treatment was foliar spray with sontgranspirants as follows:

The sub-plots were assigned to foliar spraying witime antitranspirantse. tap water (control
treatment), magnesium carbonate (Mgand Kaolin (Aluminum silicate, Si2 48.8 ml/g +207
7%). Foliage application of the used antitranspgga@as powder agriculture grade were used as a fine
mist foliar application at 2% (20 g/L) till run-offiith care being taken to cover all plant foliage
(Zakher, 2017) at three times starting at 25 ddiexr &ransplanting and repeated every 15 days
intervals during the two growth seasons.

Each experimental unit contains 4 rows, 3.75 m land 0.70 m width occupying an area of 10.5
m? (i.e. 1/950 hectar). The previous crop was gadidigm sativum L.) in both seasons.

The experiments were carried out in a clay loant w@h medium fertility. Soil samples were
randomly selected from the experimental field aea depth of 0-50 cm prior to soil preparation to
determine physical and chemical soil charactesstshown in Table 2.

Table 2. Physical and chemical soil characteristics of the experimental sites during the two growing seasons
Soil analyses | 2017 | 2018
A: Mechanical analysis
Clay (%) 51.00 54.00
Silt (%) 28.60 31.40
Fine sand (%) 18.70 14.80
Coarse sand (%) 2.10 2.89
Texture class Clay Clay
Organic matter (%) 1.44 2.81
B: Chemical analyseis
pH (1:2.5) 7.78 8.01
E.C.dS it (1:5) 5.07 4.90
Saturation percentage (SP %) 71.00 70.50
Available N (ppm) 45.50 47.1
Available P (ppm) 4.30 4.70
Exchangeable K (ppm) 375 226
Ca™ 1.25 2.25
Cations (meq/10Q Mg ** 0.67 2.41
g soil) Na* 3.25 2.93
K* 0.31 0.16
COy ™ - -
Anions (meg/100 HCO;~ 0.98 3.61
g soil) Cl” 2.56 2.43
SO~ 1.88 2.35
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The transplanting was carried out during the fiveek of May in both seasons. The seedlings (40
days old) transplanted on both sides of the ridge50 cm apart. The common recommended
mineral fertilizers (N, P and K) were applied at tlate of 1070 kg ammonium sulfate (20.5 % N),
595 kg calcium superphosphate (15.5 9%@4p and 350 kg potassium sulfate (48.52 %K All
doses of these fertilizers were applied as follgwiB0 % at 4 weeks after transplanting, 35 % at 8
weeks after transplanting and 35 % at 12 weeks afiasplanting. The harvest was done after 90
days from transplanting (every 5 days intervals| @it day from beginning the harvest) in the both
seasons of this study. The common agricultural tmes for plantation eggplant was doing
according to the recommendations of Ministry of iBgliture were followed, except the factors
under study.
Therecorded data:
A- Vegetative growth characters:
At 70 days after transplanting a random sampleoof fjuarded plants was taken from the
inner rows from each sub-plot to estimate planetatyve growth characters as follows:
1- Plant height (cm).  2- Number of leaves/plad+ Fresh and dry weight of leaves (g).
B- Yield and its components:
The harvest was done after 90 days from transpiguatnd continue 45 days through 9 pickings (the
fruits were harvested every 5 days).The fruit yehdl its characters are shown as follows.
1- Early yield weight in t/ha (first 3 pickings).
2- Yield weight in t/ha (from the fourth pickindltend of harvesting (6 picking)).
3- Total yield weight in t/ha (early yield weightyteld weight).
Random samples of fruits at harvesting time (fromfburth picking) were in use from each
sub-plot to decide the following traits:
1- Average fruit weight (g). 2- Average fruitadieter (cm). 3- Average fruit length (cm).
C- Chemical constituents:
Random samples of leaves at 70 days after trartspdawere taken from each sub-plot to
determine the following traits:
1- Total nitrogen content (%) was determined adogrdo the method described by Pregle (1945)
using micro-Kjeldahl.
2- Phosphorus content (%) was determined colorioadty using the chlorostannus reduce
molybdo phosphoric blue color method in sulphoystem as described by Jackson (1967).
3- Potassium content (%) was determined usingnaeflahotometer according to Black (1965).
4- Proline % in the leaves was estimated accordinigO.A.C. (1990).
5- Total chlorophylls (SPAD): Leaf chlorophylls dent was assessed by SPAD-502 (Minolta Co.
Ltd., Osaka, Japan).
Random samples of fruits at harvesting time (frbm fourth picking) were taken from each
sub-plot to determine the following traits:
1- Total nitrogen, phosphorus and potassium con@&tin fruits were estimated as previously
mentioned in leaves.
4- Total soluble solids (TSS %) was estimated u§al 110 refractometer as mentioned by Brown
and Zerban (1938).
5- Total iron was measured in the digested fruim@as using an Atomic Absorption
spectrophotometer according to Chapman and P&gtj1
D- Economic feasibility:
The economic feasibility of eggplant plants as@#d by organic fertilization (threshed rice
straw fertilizers) and foliar spraying with someitanspirants as well as their interaction.
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All data of this study were statistically analyzsztording to the technique of variance for thetspli
plot design (Gomez and Gomez, 1984) by means ®iSTAT-C” Computer software package.
LSD method was used to examination the differeaoesng means of the treatment at 5 % level of
probability (Snedecor and Cochran, 1980).

3. RESULTS AND DISCUSSIONS

A. Vegetative growth:

A.1- Organic fertilization treatments:

The data presented in Tables 3 and 4 show thahrfertilization treatmentse. without organic
fertilization (control treatment), application orge fertilizer 1 (crushed rice straw at 2.4 t/haet
with 120 kg urea 46% N and fermented "90 days") apylication organic fertilizer 2 (crushed rice
straw at 4.8 t/ha mixed with 240 kg urea 46% N &minented "90 days") caused significant
increases on vegetative growth characters (plamghhenumber of leaves/plant, fresh and dry
weight of leaves) and the chemical constituentshef leaves (nitrogen, phosphorus, potassium,
proline percentages and total chlorophylls) of éagpafter 70 days after transplanting in the two
seasons of this study. The highest values of tigeseth traits were obtained by application of
organic fertilizer 2 and followed by applicatioharganic fertilizer 1 as compared with treatment
without organic fertilization (control treatmenth) both seasons. The enhancing effect due to
application of crushed rice straw mixed with ured decaying may be due to increase soil fertility
and thus the crop production potential possiblycbanges in the soils physical and chemical
properties including nutrient bioavailability, seiructure, water holding capacity, cation exchange
capacity, reduce soil pH, microbial community atsldctivity as mentioned by (Muhammad and
Khattak, 2009). In addition, crushed rice strawrfented and mixed with urea is important natural
resource and recycling of crushed rice straw wingbroves soil physical, chemical and biological
properties (Mandadt al., 2004). The obtained findings are in harmony wiithse of Singh (2004),
Ismail (2013) and Ahmes al. (2016) on eggplant.

Table 3. Plant height, number of leaves/plant, fresh and dry weight of leaves of eggplant plants after 70 days from
transplanting as affected by organic fertilization treatments and foliar spraying with some antitranspirants during

2017 and 2018 seasons
Characters Plant height (cm) INumber of Fresh weight of Dry weight of

Treatments eaves/plant leaves (Q) leaves (Q)

2017 | 2018 2017 | 2018 2017| 2018 201 2018
A- Organic fertilizers:
Without (control) 41.15 43.09 36.35 35.8% 69.20 133.| 12.70 13.46
Organic fertilizer 1 44.07 46.12 40.59 42.60 81.18 86.12 15.56 16.52
Organic fertilizer 2 47.57 49.63 46.76 48.91 91.05 95.70 18.29 19.25
F. test * * * * * * * *
LSD at5 % 1.79 0.62 1.30 0.74 0.43 1.40 0.5( 0.71
B- Foliar spraying with some antitranspirants:
Tap water (control) 41.54 43.94 37.81 38.57 71.87 7.09 13.69 14.59
Magnesium carbonate 43.69 45.88 41.46 42.50 80(61 4.368 15.28 16.24
Kaolin 47.16 48.71 44.43 46.29 88.96 93.53 17.57 .408
F. test * * * * * * * *
LSD at5 % 0.57 0.99 0.63 1.07 0.61 0.59 0.47 0.64

Organic fertilizer 1i.e. crushed rice straw at 2.4 t/ha + 120 kg urea 460@8(\days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/ha + 240 kg urea 46(80\days).
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Table 4. Nitrogen, phosphorus, potassium, proline percentages and total chlorophyllsin leaves of eggplant after 70
days from transplanting as affected by organic fertilization treatments and foliar spraying with some antitranspirants
during 2017 and 2018 seasons

Characterg N (%) P (%) K (%) Proline (%) Total(;f;lzr[()))phylls
Treatments 2017 | 2018| 2017] 201§ 2017 2018 2017 2018 2017 2018
A- Organic fertilizers:
Without (control) 2.13 2.16| 0.292 0.296 2.646 2.73@0.75| 10.65| 73.75 73.88
Organic fertilizer 1 2.50 253 0316 0.323 2.980 048.| 9.63 9.48 74.55 74.61
Organic fertilizer 2 2.79 284 0.326 0.334 3.133 188.| 8.84 8.65 74.94 75.17
F. test * * * * * * * * * *
LSD at5 % 0.54 0.42 0.62 0.71 0.5p 0.64 0.85 0/440.42 0.73
B- Foliar spraying with some antitranspirants:
Tap water (control) 2.32 2.33 0299 0.304 2.806 52.8 10.3 10.06| 73.90 74.21
Magnesium carbonate 2.44 250 0311 0.316 2.946 003|0 9.71 9.66 74.36 74.39
Kaolin 2.65 270 | 0.324 0.332 3070 3110 9.22 9.0674.98 75.06
F. test * * * * * * * * * *
LSD at5 % 0.54 0.45 0.42 0.39 0.5)7 0.65 0.y7 0,630.81 0.52

A.2- Effect of foliar spraying with some antitranspirantstreatments:

The obtained results as presented in Tables 3 ambw that, in both seasons, foliar spraying with
some antitranspiranise. tap water (control treatment), magnesium carboaa®% and Kaolin at
2% caused significant increases on vegetative ¢roeltaracters (plant height, number of
leaves/plant, fresh and dry weight of leaves) ahdmndcal constituents of leaves (nitrogen,
phosphorus, potassium, proline percentages andctdtrophylls) of eggplant after 70 days after
transplanting. The highest values of these grovaitstwere obtained from foliar spraying eggplant
plants with Kaolin at 2% in both seasons. The sddmgst antitranspirants treatments was foliar
spraying eggplant plants with magnesium carbona®8ain the two growing seasons. The lowest
values of these growth traits were obtained frofrafspraying of eggplant plants with tap water
(control treatment) in both seasons. These remdigbe due to that the Kaolin at 2% (Aluminum
silicate) helps in increase the growth rate by iogafilm on the leaves, it increase the leaf
reflectance by reflecting the radiation and inceett®e vapour pressure gradient and thus reduce
transpiration (Glenret al., 2002 and Creamest al., 2005). In addition, Kaolin reduce the water
losses during vegetable growth period and beforafter fruits harvesting in tuberose plant(Al-
Moftah and Al-Hamaid, 2005). These results aregreament with those obtained by Gregeal.
(2011), Boariet al. (2013), Abd El-Hady and Doklega (2017) on eggpl@&damadan and Omar
(2017) on cabbage and Zakher (2017) on tomato.

A.3- Effect of theinteraction between organic fertilization treatments and foliar spraying with
some antitranspirantstreatments:

The interaction between organic fertilization treabts and foliar spraying with some
antitranspirants treatments had a significant eféec vegetative growth characters (plant height,
number of leaves/plant, fresh and dry weight ofvésd and chemical constituents of leaves
(nitrogen, phosphorus, potassium, proline percestagd total chlorophylls) of eggplant after 70
days after transplanting in both seasons (Tablasd6). The favourable interaction treatment that
produced the highest values of vegetative growtradtters and chemical constituents of leaves
was usingorganic fertilizer 2 and foliar spraying eggplafdrs with Kaolin at 2% in both seasons
of this study. The second best interaction treatnvess usingorganic fertilizer 1 with foliar
spraying eggplant plants with Kaolin at 2% in betrasons of this study. On the other hand, the
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lowest means of these traits were resulted frontrobtreatment of both studied factors (without
organic fertilization and foliar spraying of eggpiglants with tap water) in both seasons. These
results may be due to the role of crushed ricensén@e important natural resource and recycling of
these residues improves soil physical, chemicalkaokbgical properties (Manda al., 2004 and
Brar and Walia, 2010). Moreover, The beneficiakefs of antitranspirants which lead to reduce
water use by reducing transpiration depending upem mode of actiom.e. stomatal closing type,
film forming type, reflectance type and growth retnts (Koteswara-Raa al., 2018).

Table 5. Plant height, number of leaves/plant, fresh and dry weight of leaves of eggplant plants after 70 days from
transplanting as affected by the interaction between organic fertilization treatments and foliar spraying with some
antitranspirants during 2017 and 2018 seasons

Plant height Number of Fresh weight off Dry weight of
Characterg (cm) leaves/plant leaves (g) leaves (g)
Treatments 2017 | 2018| 2017| 201§ 2017 2018 2017 2018
Tap water 39.13 41.02 3452 3223 61|63 64{73 0911.11.93
Without | Magnesium carbonate 40.28 43.15 3637 3587 69.53.837| 12.45| 13.49
Kaolin 4403 | 45.12| 38.13 39.45 76.46 80.82 14|57 .94
Oraanic Tap water 41.42] 4402 36.36 38.71 7225 76|83 613.414.47
fertiﬁzer 1 Magnesium carbonate 43.39 4581 4114 42,78 80.7Z.048| 15.73| 16.74
Kaolin 46.23| 47.43| 44.28 46.32 90.56 94.49 17|48 .33§
Oraanic Tap water 44,08 46.79 4254 4478 8174 89|58 216.517.37
fertiﬁzer > Magnesium carbonate 47.41 48.54 46,87 4886 91.52.239| 17.67| 18.49
Kaolin 51.22| 53.58] 50.89 53.00 99.86 105/29 20/681.82
F' test * * * * * * * *
LSD at 5 % 1.412| 1.308 1.208 0.958 0.753 0.870 7..101.147

Table 6. Nitrogen, phosphorus, potassium, proline percentages and total chlorophyllsin leaves of eggplant after 70
days after transplanting as affected by the interaction between organic fertilization treatments and foliar spraying
with some antitranspirants during 2017 and 2018 seasons

Characterg N (%) P (%) K (%) Proline (%) Total(ggxg))phylls
Treatments 2017 2018 2017| 2018 2017 | 2018| 2017, 2018 201f 2018
Tap water 2.002.01] 0.286 0.284| 2.64 | 2.67| 11.2§ 11.06 73.51 73.72
Without| Magnesium carbonatg ~ 2.1%.19 0.292 0.294 2.70 | 2.72| 10.990 10.8Y 73.63 73.69
Kaolin 2.25 2.28/ 0.299 0.311 2.78 | 2.82| 10.12 10.08 74.13 74.24
Organic| Tap water 2.3 2.36 0.298 0.306 2.83 | 2.84| 10.34 10.10 73.72 74.14
fertilizer| Magnesium carbonatq  2.4%2.49 0.317 0.324 2.97 | 3.09| 9.42| 9.33] 74.68 74.54
1 Kaolin 2.73 2.75 0.333 0.339 3.15| 3.20| 9.13| 9.01] 75.2b 75.17
Organic| Tap water 2.612.64 0.313 0.323 2.95| 3.05| 9.31] 9.03 74.4fF 74.78
fertilizer| Magnesium carbonatq  2.f/2.83 0.325 0.332 3.17 | 3.20| 8.81| 8.80] 74.78 74.95
2 Kaolin 2.9 3.07| 0.341 0.3449 3.28 | 3.31| 8.41]| 8.14 75.5[/ 75.79

F. test * * * * * * * * * *
LSD at5 % 0.28 0.30| 0.630 1.155 1.06 | 0.79| 0.647 0.775 0.930 0.85(

Organic fertilizer 1i.e. crushed rice straw at 2.4 t/ha + 120 kg urea 460@80\days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/ha + 240 kg urea 46(80\days).

B. Yield and its components:
B.1- Organicfertilization treatments:

As shown from data in Table 7, applicataf organic fertilizers (organic fertilizer ile.
crushed rice straw at 2.4 t/ha mixed with 120 kepud6% N and fermented"90 days " and organic
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fertilizer 2i.e. crushed rice straw at 4.8 t/ha mixed with 240 keput6% N and fermented "90 days
") caused significant increases on yield and itmyponentsi.e. early yield weight (the first 3
pickings t/ha), yield weight (from the fourth pick till end of harvesting t /ha), total yield/hayit
weight, diameter and length of eggplant fruits aspared to without adding organic fertilization
(control treatment) in both seasons. Using orgéeiizer 2 produced the highest values of these
traits of yield and its components in both seasdtewever, application organic fertilizer 1
produced the second highest values of these wéitseld and its components in both seasons.
While, the lowest values of yield and its composewere resulted from the control treatment
(without organic fertilization) in both seasons.eTlimprovement in yield and its components due to
organic fertilization treatments might be ascriltedhe merge beneficial effects of crushed rice
straw as important natural resource and recyclihgiae straw residues which improves soil
physical, chemical and biological properties (Mdneaal., 2004 and Brar and Walia, 2010)
generally and physic-chemical and microbiologicalperties of saline soil particularly (Dileep

al., 2006). These results are in harmony with thosésofail (2013) and Paudt al. (2017) on
eggplant.

B.2- Effect of foliar spraying with some antitranspirants treatments:

As shown from data in Table 7 that foliar sprayaggplant plants with magnesium carbonate at 2%
and Kaolin at 2% caused significant increases ait field and its components of eggplare
early yield weight, yield weight and total yield#fefruit weight, diameter and length as comparing
with foliar spraying of eggplant plants with ta@ter (control treatment) in both growing seasons.
Foliar spraying eggplant plants with Kaolin at Z#oduced the highest values of yield and its
components. While, foliar spraying eggplant plamith magnesium carbonate at 2% produced the
second best values of yield and its componentsoth Beasons. Conversely, control treatment
(foliar spraying eggplant plants with tap waterpguced the lowest means of yield and its
components in both seasons.

Table 7. Early yield weight, yield weight and total yield/fed, fruit weight, diameter and length of eggplant as affected
by organic fertilization treatments and foliar spraying with some antitranspirants during 2017 and 2018 seasons

Character§ Early yield Yield weight Total yield Fruit weight | Fruit diameter| Fruit length

weight (t/ha) (t/ha) (t/ha) (9) (cm) (cm)
Treatments 2017 | 2018] 2017 2018 201f 2018 2007 2018 2p17 201817 2018
A- Organic fertilizers:
Without (control) 3.89 4.26 7.6] 790 11.%50 12)169.94 | 32.07| 2.85 2.88 9.03 9.15
Organic fertilizer 1 4.54 5.05 8.9( 8.86 1344 13|934.20| 35.96| 2.95 2.99 9.88 9.91
Organic fertilizer 2 5.01) 5.03 10.76 1142 15[/7 .46 39.25| 4099 3.12 3.1% 10.65 1093
F. test * * * * * * * * * * * *
LSD at5 % 1.79 2.15 1.61 1.29 1.54 2.96 2.01 1/10.44 0.61 0.53 0.78
B- Foliar spraying with some antitranspirants:
Tap water (control) 4.01 4.36 8.18 8.28 12714 12.&D.75| 32.27| 2.86 2.90 9.22 9.32
Magnesium carbonate 440 495 891 906 13.31 1484.13| 35.67] 2.97| 3.0Q 9.64 9.91
Kaolin 5.03| 5.03| 10.23 1084 15.26 1586 38/54 20.33.09 | 3.12| 10.65 10.8F
F. test * * * * * * * * * * * *
LSD at5 % 1.74 1.25 1.61 2.51 1.79 1.48 1.41 1/6©.45 0.57 0.68 0.86

Organic fertilizer 1i.e. crushed rice straw at 2.4 t/hectar + 120 kg uré@a B6(90 days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/hectar + 240 kg uréa K6(90 days).

These results may be due to the influence of Ka@iominum silicate) which it is an important
material used in this concern, it is consideredaaseffective natural antitranspirant and was
reported to mitigate the negative effects of walteficiency and environmental stresses, such as
heat stress and sunburn damage (Kahn and Dami@®@8). In addition Kaolin increase
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photosynthesis and water use efficiency in grajtedmd reduce the water losses during vegetable
growth period and before or after fruits harvestinguberose plant (Al-Moftah and Al-Hamaid,
2005). Also, Kaolin cause a reduction in leaf terapge of peach tree, while having no adverse
effects on fruit yield and quality (Glenst al.,1999) and reduce severity of sunburn damage in
pomegranate fruit (Weerakkodyal., 2010). These results are in agreement with tbbsaned by
Rakha (2014), Abd El-Hady and Doklega (2017) anch&#an and Omar (2017) on eggplant and
Zakher (2017) on tomato.

B.3- Effect of theinteraction between organic fertilization treatments and foliar spraying with
some antitranspirantstreatments:

The interaction between organic fertilization treabts and foliar spraying with some
antitranspirants treatments had a significant eftecall studied characters of fruit yield and its
components as shown from the data in Table 8. @heuirable interaction treatment that produced
the highest values of early yield weight (firsti8lings), yield weight (from the fourth pickingltil
end of harvesting) and total yield of early yielidayield weight and its components was obtained
by using crushed rice straw at 4.8 t/ha mixed \24l0 kg urea 46% N and fermented (90 days )
with foliar spraying eggplant plants with Kaolin 28 in both seasons of this study. The second
best interaction treatment was using crushed tieavsat 2.4 t/ha mixed with 120 kg urea 46% N
and fermented (90 days ) with foliar spraying eggpblants with Kaolin at 2% in both seasons of
this study. Conversely, the lowest means of thests twere resulted from control treatment of both
studied factors (without organic fertilization afadiar spraying of eggplant plants with tap water)
in both seasons. These results may be due to theofdhe crushed rice straw mixed with urea
which improved the physic-chemical and microbiotadiproperties of saline soil. It is important
natural resource and recycling of these residugsames soil physical, chemical and biological
properties. Soil pH is greatly influenced by aduitiof organic matter (OM) through different
organic amendments. Moreover, applications of kaati hot temperatures might help hot Chile
pepper plants from being subjected to severe vgatess (Creamaett al.,2005). Also, Kaolin cause

a reduction in leaf temperature of peach tree, avhdving no adverse effects on fruit yield and
quality (Glenn et al.,1999) and reduce severity of sunburn damage in poanate fruit
(Weerakkodyet al., 2010).

Table 8. Early yield weight, yield weight and total yield/fed, fruit weight, diameter and length of eggplant as affected
by the interaction between organic fertilization treatments and foliar spraying with some antitranspirants during

2017 and 2018 seasons
Charactery Early yield Yield weight Total yield Fruit weight Fruit diameter Fruit length
weight (t/ha) (t/ha) (t/ha) [s)] (cm) (cm)
Treatments 2017 | 2018| 2017 201¢ 201 2018 2017 2008 2p17 2018017 2 2018
Tap water 3.50] 4.24 6.63 6.4D 10.13 10|64 25.54.272| 2.78 2.82 8.62 8.64
Without | Magnesium carbonate 3.6y  3.93 7.25 769 1092 11P265| 31.76| 2.84 2.86 8.7( 8.79
Kaolin 449 | 4.62 8.96 9.61 1345 1423 34]73 36)j12.92 2.95 9.78 9.99
Organic Tap WaFer 3.32_ 3.96 8.6( 8.2D 11.93 12(16 31.463.28| 2.82 2.86 9.15 9.21
fertilizer 1 Magnesium carbonate  4.55 5.57 8.75 | 8.35 13.30 | 13.93| 33.57| 34.99 | 2.92 2.96 9.71 | 9.98
Kaolin 5.75 | 5.61 9.33 | 10.02| 15.08| 15.64| 37.56| 39.59 | 3.11 3.15 10.65| 10.89
Organic Tap wa@er 5.20| 4.89 9.14 | 10.24| 14.35| 15.13| 35.24| 37.53 | 2.98 3.02 9.89 10.09
fertilizer 2 Magnesium carbonate 4.9y 5.35 | 10.74| 11.14| 15.73| 16.49| 39.17| 40.27 | 3.14 3.19 10.51| 10.96
Kaolin 486 | 4.85 | 12.39| 1287 | 17.25| 17.72| 43.34| 45.17 | 3.23 3.25 11.53| 11.73
F. test * * * * * * * * * * * *
LSD at 5 % 1.25| 0.98 2.9§8 1.38 2.62 | 297 | 1.153| 0.872 | 0.56 | 0.63 0.489| 0.650
Organic fertilizer 1i.e. crushed rice straw at 2.4 t/hectar + 120 kg uré@a B6(90 days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/hectar + 240 kg uréa B6(90 days).
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C. Chemical constituents of fruits:

C.1- Organicfertilization treatments:

Chemical constituents of fruits taken from the thypicking to determine nitrogen, phosphorus,
potassium, total soluble solids percentages arad it@n content showed significant influences by
application of organic fertilization treatments, organic fertilizer 1 (crushed rice straw at 2Hat/
mixed with 120 kg urea 46% N and fermented "90 dgyand application organic fertilizer 2
(crushed rice straw at 4.8 t/ha mixed with 240 kgaud6% N and fermented "90 days ") in both
seasons as shown in Table 9. The highest valug®esé quality traits were obtained by application
organic fertilizer 2 in both seasons. While, theos®l highest values of fruits quality characters
were obtained by application organic fertilizerrdatment in both seasons. Also the lowest values
of fruits quality characters of eggplant were re=ililfrom control treatment (without organic
fertilization) in both seasons. The enhancingaftéd application crushed rice straw mixed with
urea and decomposing may be due to decaying argaamures may increase soil fertility and thus
the crop production potential possibly by changeshie soils physical and chemical properties
including nutrient bioavailability, soil structurejater holding capacity, cation exchange capacity,
reduce soil pH, microbial community and activity yvammad and Khattak, 2009). The obtained
results are in accordance with those of Ismail 8Gnd El-Semellawy and El-Koumy (2015) on
eggplant.

C.2- Effect of foliar spraying with some antitranspirants treatments:

Chemical constituents of fruits taken from the fouypicking to determine nitrogen, phosphorus,
potassium, total soluble solids percentages ara it@in content showed significant influences by
foliar spraying of eggplant plants with magnesiuanbonate or Kaolin at 2% as comparing with
foliar spraying eggplant plants with tap watern(rol treatment) in both seasons as shown in the
data presented at Table 9. Foliar spraying of eggpblants with Kaolin at 2% produced the
highest values of these fruits quality traits ie tivo growing seasons of this study. While, foliar
spraying of eggplant plants with magnesium carlm@aat2% produced the second best values of
chemical constituents of fruits in both seasonse Tbntrol treatment (foliar spraying of eggplant
plants with tap wat) resulted in the lowest meainshemical constituents of fruits taken from the
fourth picking in both seasons.

Table 9. Nitrogen, phosphorus, potassium, total soluble solids (TSS) percentages and total iron (Fe) content in
eggplant fruits at harvesting time as affected by organic fertilization treatments and foliar spraying with some
antitranspirants during 2017 and 2018 seasons

Characterg N (%) P (%) K (%) TSS (%) Fe (ppm)
Treatments 2017 | 2018| 2017] 2014 201y 2018 2017 2018 2017 2pi8
A- Organic fertilizers:

Without (control) 2.08 2.13] 0.224 0232 2.48 251 254| 429 | 27.71] 28.69
Organic fertilizer 1 2.24 228/ 0.243 0.249 2.60 3R.6 4.40 446 | 29.83 30.37
Organic fertilizer 2 2.42 247 0.268 0.268 2.67 9R.6 4.55 461 | 3114 31.66
F. test * * * * * * * * * *

LSD at5 % 1425 0.723 0793. 2.031 1.066 0.163 9.300.527| 0.672| 0.492
B- Foliar spraying with some antitranspirants:

Tap water (control) 2.13 2.1 0.226 0.235 251 2.544.27 431 | 28.07 29.0%
Magnesium carbonate| 2.24 228 0.241 0.248 2|58 2.6@.40 443 | 29.58 29.97
Kaolin 2.38 244 | 0.263 0.266 2.66 2.69 4.4 4.61 .031 31.69
F. test * * * * * * * * * *

LSD at5 % 1.098] 2.136 0.64Rp 1.267 2.046 1.368 4.f31.046| 1.390| 0.985

Organic fertilizer 1i.e. crushed rice straw at 2.4 t/hectar + 120 kg uréa K6(90 days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/hectar + 240 kg uréa B6(90 days).
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These results may be due to the effect of alumisilicate on plant growth may refer to that silicon
enhances the growth, improves protection againgtogans and maintains of photosynthetic
activity and that one of the reasons of increagny matter production. These results are in
agreement with those obtained by Abd El-Hady an#l&m (2017) on eggplant, Ramadan and
Omar (2017) on cabbage and Zakher (2017) on tomato.

C.3- Effect of the interaction between organic fertilization treatments and foliar spraying with
some antitranspirantstreatments:

The interaction betweerorganic fertilization treatments and foliar sprayirwith some
antitranspirants treatments had a significant eféecall studied characters of chemical contents of
eggplant fruits taken from the fourth picking (oen, phosphorus, potassium, total soluble solids
percentages and total iron content) as shown ImeTED. The favourable interaction treatment that
produced the highest values of chemical contentrud$ was obtained by usirggushed rice straw

at 4.8 t/ha mixed with 240 kg urea 46% N and ferteé (90 days) and foliar spraying eggplant
plants with Kaolin at 2% in both seasons of thiglgt The second best interaction treatment was by
usingcrushed rice straw at 2.4 t/ha mixed with 120 kepu46% N and fermented (90 days) with
foliar spraying eggplant plants with Kaolin at 2# both seasons of this study. Conversely, the
lowest means of these traits were resulted frontrobtreatment of both studied factors (without
organic fertilization and foliar spraying of eggpigolants with tap water) in both seasons. These
results possibly will be due to the responsibibfythe crushed rice straw mixed with urea which
improved the physic-chemical and microbiologicabperties of saline soil. Also, threshed rice
straw are important natural resource and recycbhghese residues improves soil physical,
chemical and biological properties (Brar and Walk@10). Moreover, Kaolin is an important
material used in this concern, it is consideredaaseffective natural antitranspirant and was
reported to mitigate the negative effects of walteficiency and environmental stresses, such as
heat stress and sunburn damage (Kahn and Damiz00&).

Table 10. Nitrogen, phosphorus, potassium, total soluble solids (TSS) percentages and total iron (Fe) content in
eggplant fruits at harvesting time as affected by the interaction between organic fertilization treatments and foliar
spraying with some antitranspirants during 2017 and 2018 seasons

Characters N (%) P (%) K (%) TSS (%) Fe (ppm)
Treatments 2017 | 2018| 2017| 2018 2017 2018 2017 2018 2017 2018
Tap water 199 203 0210 0217 241 240 4.15204.26.14| 27.16
Without | Magnesium carbonalte2.05 | 2.10| 0.223 0.237 248 248 4.4 426 27.76 128
Kaolin 220 2.25] 0.240 0248 258 262 4.6 440 .229 30.76
Organic | Tap water 214 216 0223 0236 252 254 4.25314.28.53| 29.45
fertiizer | Magnesium carbonate2.24 | 2.27| 0.244 0248 26D 2.68 441 443 29.74 0130.
1 Kaolin 2.33| 2.42| 0.261 0264 268 272 455 463 .2B1 31.66
Organic | Tap water 225 230 0245 0252 261 264 4.40434.29.53| 30.55
fertilizer | Magnesium carbonate2.42 | 2.46| 0.256 0.260 2.6 2.70 4.55 4/60 31.25 7731.
2 Kaolin 2.60 | 2.64] 0.287 0292 272 274 4F1 4|80 .632 32.66
F. test * * * * * * * * * *
LSD at5 % 052 1.73 145 067 1.08 165 1/31 1.96.86 | 1.96

Organic fertilizer 1i.e. crushed rice straw at 2.4 t/hectar + 120 kg uré@a B6(90 days ).
Organic fertilizer 4.e. crushed rice straw at 4.8 t/hectar + 240 kg uréa K6(90 days).

D- Economic feasibility:

The economic feasibility of eggplant plants as&#d by organic fertilization treatments and foliar
spraying with some antitranspirants as well asrtimeraction over both seasons are presented in

52

http://www.natsci.upit.ro
*Corresponding author, E-mail addreskameimy19@yahoo.com




Current Trendsin Natural Sciences
Vol. 8, Issue 16, pp. 41-54, 2019

Current Trends in Natural Sciences (on-line) Current Trends in Naturaiéhces (CD-Rom)
ISSN:2284-953X ISSI19284-9521
ISSN-L:2284-9521 SS-L: 2284-9521

Table 11. The results showed that the highest etetrnr 28055 LE/ha over both seasons was
obtained from application of crushed rice strawda& t/ha mixed with 240 kg urea 46% N and
fermented (90 days) besides foliar spraying egdgpbents with Kaolin at 2 %, such treatment

returns the highest benefit cost ratio (2.791)amparison with the other treatments. Thereforea, thi
treatment considered to be economical for eggpfamoduction under soil salinity and the

environmental condition of Sahl EI-Husseiniya, &@Governorate.

Table 11. Economic feasibility of eggplant production as affected by organic fertilization treatments and foliar
spraying with some antitranspirants as well astheir interaction over both seasons

ch Total Gross Treatment Total Benefit
aracter§y . : Net return
Treatments yield return cost variable cost (LE/ha)® cost | Order
(tha)Y? | (LE/haf® | (LE/haf® | (LE/haf? ratio®
Tap water 10.39 25964 - 12760 13204 2.034 9
Without|Magnesium carbonate 11.27 28169 571 13331 14838 2.113 B
Kaolin 13.84 34600 286 13045 21555 2.652 3
Organid Tap water 12.04 30107 1310 14069 16038 2.139 7
fertilizerMagnesium carbondte 13.61 34036 1881 14640 19395 2.3p4 5
1 Kaolin 15.36 38393 1595 14355 24038 2.674 P
Organid Tap water 14.74 36850 2619 15379 21471 2.896 5
fertilizerMagnesium carbondte 16.11 40279 3190 15950 24329 2.5p5 il
2 Kaolin 17.49 43719 2905 15664 28055 2.791 il

(1) Eggplant total yield as average over both seag@) Gross return as total yield (t/ha) x 25@0tbn. (3) Treatment
cost was calculated according to the following @sicKaolin =250 LE/25kg; magnesium carbonate =20KQE

threshed rice straw =300 LE/ton; 50 Kg urea 48%=250(4) Total variable cost (LE/ha) include: Traatnt cost plus
land leasehold , transplant, N, P and K FertilizerEroelements, pesticides, labors and other @llfractices which
equal nearly 12760 LE/ha. (5) = (2) — (4). (6) ¥/(24).

4. CONCLUSIONS

According to the obtained data in this study, tildobe recommended that using crushed rice straw
at the rate of 4.8 t/ha mixed with 240 kg ure&48€ and fermented (90 days) and adding it before
transplanting as a soil application and foliar gprg eggplant plants with Kaolin at 2% three times
starting at 25 days after transplanting and repeatery 15 days intervals to enhance vegetative
growth characters, yield and its components andhated constituents of eggplant fruits under the
environmental conditions of saline soil in SahlHtlsseiniya, Sharkia Governorate.
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