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ORLDWIDE, salinity significantly reduces the ability of soils to be used for agricultural

productionespecially wheat crop. In order to improve this agricultural production process
including soil properties and yield, the matter called for the use of some organic treatments, as soil
additives i.e., vinasse at rates of 0, 30, 60, 90 and 120 L fed-1 (main plot), and foliar application with
compost tea (60 L fed™®, sub main), during seasons of 2020-2021 and 2021-2022 in field experiments
at Sakha Agricultural Research Station, Kafr El Sheikh, Egypt. According to the experiment's
findings, vinasse treatment (120 Lfed™), had a substantial impact on the soil's bulk density (BD),
porosity (PO), cation exchange capacity (CEC), electrical conductivity (EC), exchangeable sodium
percentage (ESP), and availability of N, P, and K. Also, the interaction effect between the studied
treatments was still effective in terms of grain nitrogen and protein content as well as wheat
production in both seasons and this was reflected significantly on wheat grain, straw, and yield
characteristics. From our results, it can be concluded that the negative properties of the soil affected
by salinity can be remedied through the joint application between vinasse treatment (120 Lfed) and

compost tea as a foliar application.
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1. Introduction
In Egypt, the sugar Company and integrated
industries (Hawamdyia) produce more than 2,000
cubic metersof vinasse. It represents the residues in
the molasses fermentation processes. The large
amount of vinasse can harm the environment,
causing salinization and river Nile pollution. So, it
was found useful to try to overcome the problem
created by using it as soil amendments. It is
composed to a large extent of water, organic matter
and mineral elements. The results of such studies
show that, when used correctly, vinasse contributes
to the improvement of soil properties and agricultural
productivity (Jiang et al., 2012;0mara et al. 2022).
The benefits of using vinasse in the agricultural
system are that it can provide significant quantities of
water and mineral nutrients, support soil quality and
crop productivity, and finally, but no less
importantly, can solve the environmental problem of
the disposal of this agro-industrial residue (Prado et

al. 2013).Vinasse have elevated levels of potassium,
calcium and organic matter in its chemical
composition as well as moderate quantities of
nitrogen and other nutrients (Gloria 1985).Jiang et al.
(2012) showed a significant decrease in bulk density
and increase in porosity of the soils treated with
vinasse, compared to the other treatments. Further,
the no capillary porosity in vinasse treated soils also
increased to a certain degree. Abou-Husssien et al.,
(2020) applied vinasse at rate 250Lfed” in sandy
soil.

Application of compost tea could be economically
used for production of wheat and maize under saline
soil conditions (Amer et al. 2016),yield of rice (Amer
et al.,, 2021) and maximizing productivity of
cucumber (Farraga and Omara, 2022) as well as
other some crops (Meshref et al, 2010; Amer et al.,
2020). Productivity of wheat can be improved by
successful management of soil and water, especially
in salt-affected soils (estimated by 809371 ha) which
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account for 35% of the total cultivated area in Egypt.
Soil salinization is increasing globally as well as in
Egypt, for many reasons including suboptimal
irrigation, desertification and excessive fertilization.
Worldwide, more than 800 million hectares of soil
are affected by salt stress (Ramadoss et al. 2013).
Salt stress can affect plants in different ways,
including osmotic stress and ion homeostasis,
affecting nutrient imbalance, increasing
concentrations of Na* and CI', and reducing plant
growth and productivity (Shrivastava and Kumar
2015).

Salinity is one of the most brutal environmental
factors limiting the productivity of crop plants (El-
Ramady et al., 2022). Thus, there is an urgent need
for environmentally friendly techniques to enhance
growth and productivity of wheat.Irrigation of soil
with vinasses, however, may induce physical,
chemical and biochemical changes and affect crop
yield and the recommended doses are necessary with
the base of salt, phenols, organic material and cations
K*, Na®, Ca™, Mg™" contents. The objective of this
study is to evaluate the effect of concentrated vinasse
(Egyptian Sugar and Integrated Industries Company
SAE) as soil amendments and compost tea as a foliar
spray on physico-chemical soil properties and yield
of wheat in salt affected soil of Egypt.

2. MATERIALS AND METHODS

Two field experiments were conducted on the
Sakha Agricultural Research Station farm in Kafr El
Sheikh, Egypt, over two winter growing seasons to
study the effect of vinasse and foliar application of
compost tea on some soil properties, wheat growth
and its yield. The experiment was carried out in a
split plot with three replicateshaving vinasse: without
vinasse (V0), 30L fed™ (V30), 60L fed(V60), 90L
fed (V90) and 120L fed™(\V/120) treatment in main
plots while sub plots had foliar application of
(without compost tea (CT-) and with compost tea
(CT+). The chemical composition of compost tea as
shown (Table 1).Vinassewas added equally with
1%rrigation and 2"irrigation via a soil application,
while compost tea was added as twice at 25 and 50
days after sowing (DAS) as a foliar
application(60Lfed™). Gypsum requirements (GR)
were determined according to (FAO, 1IASA (2000)
GR was applied before soil tillage.

In the winter seasons of 2020/2021 and
2021/2022, wheat seeds (Triticumaestivum) were
sown on November 20 and wheat plants were
harvested at 135 days after planting for each season.
All the agriculture practices were applied as
commonly used for growing wheat and carried out
according to the recommendations set by the
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Ministry of Agriculture. Nitrogen (N) fertilizer was
applied as urea (46.5% N) at rate of 75kgNfed?in
two equal doses at 21 and 55 DAS with the first and
second irrigations. The recommended dose of
Phosphorus, mono Phosphate (15.5% P,0s) and
Potassium as Potassium, sulphate (48% K,0O) and
fertilizers at rates of 15 kg P,Osfed™ and 30 K,O fed”
! were applied before sowing (at final tillage).

Flag leaf area was measured using LAI 3000
meter and estimated at booting stage of wheat for
each experimental unite as cm2. Total chlorophyll
was measured at booting stage  using
spectrophotometer (SPAD). Weight of 1000-grain
were recorded as (g). At maturity, each plot was
harvested, and grains were separated, dried at
standard moisture of 14%, weighed, and calculated
as Mg fed™. In addition, the straw yield was
weighted and calculated as Mg fed™ (Mg=1000kg)

Plant samples were taken at harvesting stage
in each season, washed with distilled water. Nitrogen
(%) was determined according to Jones et al. (1991)
methods. and nitrogen was estimated using micro-
Kjeldahl (Peters et al., 2003). Protein in grain of
wheat was calculated according to protein (%) = N%
x 6.25.Potassium and sodium, were measured by a
Flame photometer (Cottenie, et al. 1982).

Soil samples were taken from each treatment from
0-20, 20-40 and 40-60 cm layers before experiment
and after harvesting. Electrical conductivity (EC-
dSm-1), soluble cations, and anions were determined
in soil paste extract and cation exchange capacity
(CEC), exchangeable sodium percentage (ESP) and
organic matter (OM) content was determined using
the Walkley and Black method according to (Page et
al.1982). Particle size distribution of soil was
measured using pipette method according to (Gee
and Bauder,1986). Soil bulk density and total
porosity were determined for each treatment
according to (Klutel1986). Field capacity and
permanent wilting point were calculated from soil
moisture tension curve (Black,1965).Some chemical
and physical properties of the experimental soil are
shown in Table 1.Climatological data of Sakha
Agricultural Research Station during the two wheat
growing seasons 2020/2021 and 2021/2022 as show
in Table 2.

In this study organic amendments as concentrated
vinasse (V) which taken from Egyptian Sugar and
Integrated Industries Company SAE, Egypt. The
used V was analyzed for some physical and chemical
characters as well as its content of essential of plant
nutrients according to the methods described by
Klute (1986) and Page et al. (1982) and the obtained
data are recorded in Table 3.
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Table 1. Some Chemical and physical characteristics of the soil investigation.

Chemical characteristics of the soil investigation.

dzgltlh pH EC,f1 ESP CEC_1 oM CaCO, N ) P } K }
cm) (dsm™) (%) (cmol. kg™) % % mg kg mg kg mg kg
0-20 8.01 6.30 13.05 39.46 1.87 2.97 34 115 295
20-40 8.03 6.85 14.14 38.21 1.52 2.86 31 9.6 281
40-60 8.05 7.68 15.24 37.18 141 2.33 27 8.4 274
Physical characteristics of the experimental soil
Soil depth Soil moisture characteristics Tota_l Partic_le size distribution
om FC WP AW Bd porosity Sand Silt Clay Soil texture
% (kg m®) (%) %

0-20 43.20 22.15 21.05 1.32 50.19 17.31 25.51 57.18 clay
20-40 40.60 20.46 20.14 1.35 49.06 18.85 24.76 56.39 clay
40-60 38.70 19.10 19.60 143 46.04 19.06 25.12 55.82 clay

Chemical composition of compost tea
Item pH EC ) NO; NH, P K Ca I\{Ig Na Fe Mn Zn
(dSm™) mg L~
Value 8.11 5.81 67.0 0.73 21.0 1544 463 240 58.0 22.8 1.18 0.93

pH: was determined in soil water suspension (1:2.5); EC: was determined in saturated soil paste extract; ESP: Exchangeable Sodium Percent;
CEC: Cation Exchange Capacity. OM: Organic Matter. N, P and K: Available of nitrogen, phosphors and potassium. F.C.: Field Capacity;
W.P.: Wilting Point; A.W.; Available Water; B.D.: Bulk Density

Table 2: Climatological data of Sakha Agricultural Research Station during the two wheat growing seasons 2020/2021
and 2021/2022

Season Month Max. Tc) Min. Mean RH (%) ka\éI\;y'l (cdean'l) Rain (mm)
Nov. 25.0 17.50 21.25 71.80 46.9 2.28 12.35
< Dec. 22.90 13.70 18.3 71.70 449 2.49 18.78
& Jan. 21.0 135 17.25 73.10 39.2 2.57 14.05
§ Feb. 21.50 125 15.74 717 58.30 2.57 0.0
& Mars 23.8 12.50 18.15 66.8 83.40 3.56 5.4
April 27.60 19.4 235 60.2 95.0 4.48 0.0
Nov. 26.63 18.84 22.74 72.15 66.33 4.19 12.70
N Dec. 20.58 12.21 16.40 74.48 62.35 4.00 20.7
8 Jan. 17.82 9.88 13.85 75.47 62.35 3.91 50.35
d Feb. 19.3 10.76 15.03 70.77 81.32 3.54 25.25
& Mars 19.17 11.15 15.16 69.00 98.45 3.91 5.25
April 27.64 19.75 23.69 60.95 138.69 5.45 0.0

T. (C°), average of maximum and minimum temperature; R.H.: relative humidity; W.V.: wind velocity (at 2 m height); P.E.: Pan
Evaporation. Source: Meteorological station at Sakha Agric. Res. Station.

Table 3.Physical and chemical properties of vinasse (V).

Item Units Values
pH 4.1
Specific weight Lt 111
Total dissolved solids (TDS) g 20146.0
Dry matter 24.31
Total OC % 31.10
C:N Ratio 1:12.95
OM % 53.30
Ash 25.10
Reducing sugars % 4.25
N 2.40
Total Ca 3.15
Total Mg 1.25
Total P 0.37
Total K 6.81
Total Mn 4.75
Total Fe ppm 45.12
Total Zn 1.25
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Statistical analyses

The data collected have been subjected to statistical
analysis, the technique of variance analysis
(ANOVA) in a split-plot design according. (Gomez
and Gomez 1984).Treatment averages were
compared using the least significant differences
(LSDs) at 5% and 1% in determining the level of
significance.

3. Results and discussion
3.1 Soil chemical properties

The effect of different level of vinasse (V) on soil
chemical properties are presented in (Fig.1). The
results revealed that the electrical conductivity (EC),
exchangeable sodium percentage (ESP) and cation
exchange capacity (CEC) were highly significant (P
< 0.01) influenced byvinasse as soil amendments
under different level of vinasse

The same data showed that soil salinity (Ece) was
highly significant decreased with application of
vinasse and recorded lowest values (4.65 and
4.21dSm™) for 1st season and 2nd season with
application of V120 and foliar application of
compost tea. Also, ESP took the same trend and
recorded lowest values (10.15 and 10.11%) for 1%
season and 2" season. These results may be due to
the role of these treatments on improving chemical
soil properties. These results are supported by (Amer
et al., 2020 and Gaafar et al., 2019). Fig.(1) pointed
out that CEC significantly (P < 0.01) increased with
increasing application of vinasseand recorded highest
values with V120.The combined effect of V120 was
the most effective treatment via recording the highest
values(49.0 and 51.47cmolekg™) for 1% season and
2" season. This result was probably due to the effect
of vinasse on increasing the specific surface and thus
increasing soil exchangeable capacity.

EC and ESP were non- significant (P < 0.05) with
foliar application of compost tea as compared
without application during two growing seasons. Fig.
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(1), pointed out that EC was significant decreased
and recorded lowest values (10.15 and 10.11dSm™)
for 1st season and 2nd season due to the interaction
between V * CT. In the other hand ESP was non-
significant affect due to the interaction between A*B.
Also, CEC wassignificant decreased (P < 0.01) and
recorded highest values (38.41 and 38.26 cmolckg™)
for 1% season and 2™ season due to the interaction
between V * CT.

3.2 Soil physical properties

Remarkable reduction in the soil bulk density (Bd)
was observed with different levels application of the
vinasse and foliar application of compost tea (Fig.2).
The soil Bd ranged from 1.32 to 1.43 Mgm™ before
to setup the experiments, while their corresponding
values ranged from 1.299 to 1.369 Mgm™ after the
trail harvest. Although all levels of vinasse as soil
amendments  significantly decreased Bd, the
application of V120 was recorded to be superior in
comparison to other treatments. In addition, soil
porosity is also considered one of the most important
soil factors which affect plant growth and it depends
on soil texture. Figure 2, showed that total porosity
(%) which was significantly increased with
increasing level application of vinasse and the
highest values were recorded with application 120
liter of vinasse. Also, the data revealed that foliar
application of compost tea had no significant effect
on the soil porosity (Fig.2).

This may be reflected the role of the vinasse as soil
amendments in increasing the soil aggregation
consequently increasing the soil porosity and
decreasing the soil Bd as well as improving soil
properties. These results were supported by (Amer et
al., 2020 and Gaafar et al., 2019) who opined that the
organic amendments improved soil physical
characteristics including soil porosity and bulk
density. Also Bd was significant decreased (P < 0.05)
and recorded lowest values (1.30 and 1.299) for 1st
season and 2™ season due to the interaction between
V120 and CT+. These results were supported by
(Jiang et al., 2012 and Omara et al., 2022).
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Fig. 2.Mean values of bulk density (kgm™) and soil porosity (%) as affected by the soil application of vinasse (V) and

foliar of compost tea in 2020/2021 and 2021/2022 seasons.

3.3. Soil fertility

The data in Fig.3 showed that available of
Nitrogen was significant increased with application
of vinasse as soil amendments and recorded highest
values (42.74 and 43.42mgkg™) for 1% season and 2"
season with increasing level of vinasse up to
120L/fed. Also Awvailable of phosphorus took the
same trend and recorded highest values (11.93 and
12.15 mgkg™) for both of two growing seasons. The
same data showed that available of K was increased
with increasing of vinasse and recorded highest
values up to 120L/fed. The same data showed that N,
P and K were non- significantly affected with foliar
of compost tea as compared without treatment.
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Fig.3 Showed that the Nitrogen was highly
significant increased with increasing application of
vinasse and recorded highest values (42.96 and
43.70) due to the interaction between of V* CT for
both of two growing seasons. Where both of
Phosphorus and Potassium was significant increased
due to the same previous treatment and recorded
highest values due to the interaction between of V
and CT. Fig.3 Showed that the effect of level of
vinasse on soil available of N, P and K. The results
revealed that the N, P and K were highly
significantly (P < 0.01) influenced by different level
of vinasse as soil amendments. These results were
supported by (Gloria 1985 and Prado et al., 2013).
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3.4. Growth attributes

The data illustrated in Table 4 indicated that the

flag leaf area (cm?), chlorophyll and1000-GW (g) of
wheat were increased highly significant (p < 0.01) by
vinasse additions. The data showed that flag leaf area
(cm®) was highly significant increased (p < 0.01)
with application of vinasse and recorded highest
values (37.17 and 39.28 cm?) for 1st season and 2™
season with increasing application of vinasse up to
V120. Also, chlorophyll of wheat took the same
trend and recorded highest values (39.37 and 39.63)
for both of two growing seasons. The same data
showed that 1000-GW (g) was recorded highest
values (41.95 and 42.30g) with application of VV120.
The foliar application of compost tea also highly
significantly (p < 0.01) increased these parameters
compared without application. The significant
increases of leaf area index, flag leaf area (cm?),
chlorophyll content and1000-GW (g) may be due to
an increase in the accumulation of nutrients,
antioxidant enzymes activity by application of the
compost tea, thereby improving the tolerance of
plants to abiotic stress. These results are supported
by (Meshref et al., 2010).
Table 4 showed that the flag leaf area (cm?) was
highly significant increased and recorded highest
values (39.46 and 41.08) due to the interaction
between of V*CT for both of two growing seasons.
Where both of chlorophyll and 1000-GW (g) of
wheat was highly significant increased due to the
same previous treatment and recorded highest values
(41.13, 41.58) and (42.88, 43.19) due to the
interaction between of V and CT.Data in Table 5
pointed out that K™ and K*/Na" percentage in the
leaves of wheat at 70 days post seed sowing during
two growing seasons were highly significant
increased with application of vinasse up to V120 and
recorded highest values due to the interaction
between VV120and CT+

3.5. Grain and straw yield of wheat

The data illustrated in Table6indicated that the
grain and straw vyield of wheat were highly
significantly (p < 0.01) increased by vinasse as soil
amendments. The data showed that grain was highly
significant increased (p < 0.01) with application of
vinasse and recorded highest values (2.721 and 3.188
Mg Fed™®) for 1st season and 2" season with
increasing level of vinasse up to 120L/fed. Also,
straw yield of wheat took the same trend and
recorded highest values (3.713 and 4.178 Mg Fed™)
for both of two growing seasons. The same data
showed that grain yield of wheat was recorded
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highest values (2.600 and 3.145 MgFed™) for 1st
season and 2™ season with foliar application of
compost tea (60L fed™). Also, the straw yield of
wheat was highly significantly increased up to (3.514
and 3.981 Mg Fed™) for both of two growing seasons
with foliar application of compost tea.

Table 6 showed that grain yield of wheat was
highly significant increased and recorded highest
values (2.883 and 3.280Mg Fed™) due to the
interaction between of V*CT for both of two
growing seasons. Where straw yield of wheat took
the same trend and recorded (3.850 and 4.391 Mg
Fed™) Table 6 showed that application of different
level of vinasse, had significant effect on 1000-grain
weight along with grain and straw yields of wheat.
The highest values were recorded for V120 while,
the lowest values were obtained from the control
treatment. Similar results were obtained by (Abou-
Husssien et al., 2020).Also, data presented in Table 6
show that the weight of 1000-grain, grain and straw
yield of wheat were affected significantly using foliar
application of compost tea in both seasons. The
highest values of 1000-grain weight, grain and straw
yield of wheat were obtained by the foliar spraying
of compost tea compared with the other treatments.
These results are compatible with those observed by
(Meshref et al., 2010 and Amer, 2016).The
interaction effect between vinasse as soil
amendments treatment and foliar spraying of
compost tea showed highly significance according to
the grain and straw yield of wheat during the two
growing seasons and the highest values were
recorded with treatment of V120 combined with CT
application. These results were supported byGaafar
et al.(2019). The improvement in the grain and straw
yield of wheat plants that were developed under
saline stress conditions, partially due to the presence
of an increment of photosynthetic pigments in the
leaves, which can improve the photosynthetic
capacity of the plants.

3.6 Nitrogen content (%) and protein contents
(%) in grain of wheat

Data in Fig. (3.a) Nitrogen content in grain yield of
wheat was significant increased by application of
different level of vinasse as compared with control.
Nitrogen content in grain yield was recorded highest
values (2.19 and 2.23%) for both two seasons by
application of VV120. With regard to the treatment of
foliar CT, nitrogen content in grain yield of wheat
was significant increased due the previous treatment
as compared with control. Thesis results are
superseded by Gaafar et al., (2019).Nitrogen content
in grain yield of wheat was significant increased
(2.23 and 2.27%) due to the interaction between
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V120 and CT. Protein content in grain yield of wheat
was took the same trend and recorded highest value
(13.94 and 14.19%) for both two season due to the
interaction between V120 and CT(Fig. 3.b).These
results may be due to the positive effect of the
vinasse in improving the properties of the soil and

increasing the availability of thenutrients, as well as
the effective role of spraying with CT in reducing
and mitigating the adverse effect of salinity on the
plant growth. These results are supported by (Gaafar
et al.2019).

Table 4. Mean values of flag leaf area, total chlorophyll content (SPAD) and1000-GW (g) as affected by soil
application of vinasse (V) and foliar of compost tea and its interaction in2020/2021 and 2021/2022 seasons.

1% season 2" season
Treatments Ie?é‘mazr)ea Chlorophyll  1000-GW(g) 'e?cfrﬁzr;’a Chiorophyll é&(}?g)

Vinasse ( (A)
VO 30.62e 32.88e 40.54¢ 30.18¢e 33.17e 41.27e
V30 32.28d 34.85d 40.72d 33.10d 34.94d 41.52d
V60 35.04c 35.97¢ 41.48c 36.08c 36.30c 41.89¢
V90 35.61b 36.20b 41.48b 36.78b 36.52b 41.97b
V120 37.17a 39.37a 41.95a 39.28a 39.63a 42.30a
Fret s s ok sk s ke
LSD g5 0.022 0.013 0.009 0.026 0.010 0.018
LSD 01 0.024 0.015 0.010 0.028 0.011 0.020
Compost tea (B)
CT- 32.87 35.15 40.70 33.73 35.32 41.22
CT+ 35.90 36.44 41.85 37.15 36.77 42.40
Fret "k s ok ook sk ok
LSD g5 0.003 0.008 0.009 0.006 0.014 0.009
LSD g1 0.005 0.010 0.010 0.008 0.016 0.010
Interaction(A x B)

CT- 30.09j 31.51i 40.22j 30.15j 31.68j 41.10i
VO CT+ 31.15i 34.25¢ 40.87h 30.22i 34.66i 41.45¢

CT- 31.92h 33.61h 40.27i 31.11h 33.68h 41.11i
V30 CT+ 32.649g 36.1d 41.17d 35.09f 36.20e 41.92d

CT- 33.15f 35.83¢ 40.88f 34.13g 35.96f 41.23h
V6o CT+ 36.93c 36.11d 41.85¢c 38.03c 36.64d 42.56¢C

CT- 33.64¢ 34.61f 40.90e 35.15¢ 34.799 41.28f
V90 CT+ 37.58b 37.79b 42.06b 38.42b 38.25b 42.66b

CT- 34.88d 37.61c 41.029 37.47d 37.69¢c 41.41g
V120 CT+ 39.46a 41.13a 42.88a 41.08a 41.58a 43.19a
Fret ok ok ook *k ok ok
LSD g5 0.015 0.018 0.011 0.032 0.012 0.034
LSD g1 0.018 0.020 0.014 0.034 0.015 0.036

V0: without vinasse, V30: 30L fed?, V60: 60L fed™, V90:90L fed™ and V120:120L fed™, CT-: without compost and CT+ foliar application

of compost.

Means of the same growing season designated with different letters indicate significant differences among treatments according to the

Duncan's test (P<0.01).
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Table 5. Effect of vinasse as soil amendments, foliar application of compost tea, and their interaction on Na*, K* and
K*/Na* percentage in the leaves of wheat at 70 days post seed sowing during two growing season 2020/2021
and 2021/2022.

1% season 2" season
Treatments K% Na% K/Na K% Na% K/Na
Vinasse ( (A)
VO 2.68e 2.41a 1.11e 2.69e 2.40a 1.12e
V30 2.83d 2.39b 1.19d 2.84d 2.38b 1.20d
V60 2.88c 2.37c 1.22¢ 2.88c 2.3¢6 1.22¢
Va0 2.92b 2.29d 1.28b 2.92b 2.27d 1.29b
V120 2.96a 2.20e 1.35a 2.96a 2.18e 1.36a
FIESI ** ** *%k ** ** **k
Compost tea (B)
CT- 2.82 2.36 1.20 2.82 2.35 1.20
CT+ 2.88 2.30 1.26 2.89 2.28 1.27
FIESI **k ** **k ** ** **k
Interaction (A x B)
VO CT- 2.67f 2.41a 1.11i 2.68i 2.40a 1.12i
CT+ 2.68f 2.40b 1.12h 2.69h 2.39b 1.13h
V30 CT- 2.81e 2.39¢ 1.18g 2.829 2.38¢ 1.18g
CT+ 2.85d 2.38d 1.20f 2.86f 2.37cd 1.21f
V60 CT- 2.86d 2.38d 1.20f 2.86f 2.37cd 1.21f
CT+ 2.89¢ 2.35e 1.23d 2.90c 2.34ef 1.24d
V90 CT- 2.88c 2.36f 1.22e 2.88d 2.35e 1.23e
CT+ 2.95b 2.21g 1.33b 2.96b 2.19h 1.35b
V120 CT- 2.88c 2.25h 1.28¢ 2.87e 2.23g 1.29¢
CT+ 3.04a 2.15i 1.41a 3.05a 2.12i 1.44a
F. Test ** ** ** ** ** **

Means of each factor followed by the same letter are not significantly different at 5 % level according to Duncan's multiple
range test.

* ** and ns indicate p < 0.05, P<0.01 and not significant. Vinasse: VO: without vinasse, V30: 30 L fed™, V60: 60 L fed™,
V90:90 L fed? and V120: 120 L fed?, CT-: without compost and CT+ foliar application of compost CT, N, nitrogen; Na*,
sodium; K*, potassium; K*/Na*, potassium/sodium ratio.

Table 6. Grain and straw yield of wheat as affected by soil application of vinasse (V) and foliar of compost tea and its
interaction in2020/2021 and 2021/2022seasons.

1" season 2" season
Treatments Grain Straw Grain Straw
Mgfed™
Vinasse (A)
VO 2.495d 2.809e 2.703e 3.142¢
V30 2.523c 3.182d 2.990d 3.488d
V60 2.566b 3.442¢ 3.157b 4.115b
V90 2.577b 3.859a 3.144c 4.047¢c
V120 2.721a 3.713b 3.188a 4,178a
Frest *x ** 3 o
LSD g5 0.017 0.002 0.0016 0.0021
LSD g1 0.019 0.004 0.0019 0.0024
Compost tea (B)
CT- 2.53 3.309 2.939 3.576
CT+ 2.60 3.514 3.145 3.981
Ftest ** ** ** **
Doos 0.017 0.001 0.003 0.002
LSD g1 0.019 0.003 0.005 0.004
Interaction(A x B)
VO CT- 2.476h 2.759j 2.693h 2.841j
CT” 2.5149 2.859i 2.713g 3.444i
V30 CT- 2.518¢g 3.171h 2.811f 3.440h
CT" 2.529fg 3.194g 3.170c 3.537g
V60 CT- 2.558de 3.424f 3.034e 3.774e
CT” 2.596b 3.460e 3.281a 4.456a
V90 CT- 2.554de 3.610c 3.033e 3.747f
CT” 2.578¢c 4.108a 3.256b 4.347¢
V120 CT- 2.560d 3.577d 3.096d 3.966d
CT” 2.883a 3.850b 3.280a 4.391b
Ftest ** ** ** **
LSD g5 0.024 0.003 0.003 0.002
LSD g1 0.026 0.005 0.004 0.004

Means of each factor followed by the same letter are not significantly different at 5 % level according to Duncan's multiple
range test.*,** and ns indicate p < 0.05, P<0.01 and not significant.
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Fig. 3. Nitrogen content (%) and protein contents (%) in grain yield of wheat as affected by the interaction between
vinasse as soil amendments and foliar application of compost tea (CT) in 2020/21 and 2021/22 seasons. Notice:
(CT-: foliar with tab water and CT+:foliar with CT).

Conclusions

Our results were in line with the postulated
hypothesis as optimized dose application of vinasse
(V120) outperformed other treatments in terms of
improved bulk density, soil porosity, electrical
conductivity, cation exchange capacity, N content
and protein in grain etc. Moreover, foliage applied
compost tea(60Lfed™) remained superior in terms of
better yield attributes and grain yield of wheat under
saline environment for alleviating the adverse effects
of salinity on wheat crop under changing climate.
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