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Abstract

A field experiment was conducted at the Experimental Farm of Sakha Agricultural Research Station (Kafr
El-Sheikh Governorate), Agricultural Research Center, Egypt, during two successive seasons of 2019 and 2020
to study the performance of two Egyptian cotton varieties, i.e., Giza 94 and Giza 97 as affected by foliar spray
with natural extracts and mineral fertilization rates, i.e., control (full dose of mineral fertilization rates with 60 kg
N, 30 Kg P20s and 48 kg K>O/fed [A], 75 % A and foliar spray of compost tea, 75 % A and foliar spray of algae
extract, 75 % A and foliar spray of compost tea with algae extract, 50 % A and foliar spray of compost tea, 50 %
A and foliar spray of algae extract and 50 % A and foliar spray of compost tea with algae extracts on cotton
vegetative growth, yield components, yield, fiber and yarn properties. The experiments were laid out in
Randomized Complete Block Design (RCBD) with four replicates. Growing the promising cotton variety of
Giza 97 significantly gave the maximum mean values of No. of sympodial/plant, No. of opened bolls/plant, boll
weight, lint %, seed cotton yield/fed, lint cotton yield/fed, upper half mean length, length uniformity index, fiber
bundle strength, fiber elongation %, micronaire value, fiber yellowness degree and lea count strength product in
addition to produce the lowest mean values of plant height, fiber brightness degree, yarn unevenness/100 m and
No. of neps/100 m in both seasons. The highest mean values of plant height, No. of sympodial/plant, No. of
opened bolls/plant, boll weight, lint %, seed cotton yield/fed, lint cotton yield/fed, upper half mean length, fiber
bundle strength, fiber elongation %, micronaire value, fiber brightness degree and lea count strength product in
addition to the lowest fiber yellowness degree and No. of neps/100 m were obtained from Egyptian cotton plants
treated by 75 % A and foliar spray of compost tea with algae extracts, followed by 75 % A with foliar spray of
algae extract treatment in both seasons. Egyptian cotton variety of Giza 97 when received 75 % A and foliar
spray of compost tea with algae extracts produced the highest mean values of No. of sympodial/plant, No. of
opened bolls/plant, boll weight, lint %, seed cotton yield/fed, lint cotton yield/fed, fiber bundle strength,
micronaire value and lea count strength product as well as recorded the lowest mean values of No. of neps/100 m
in the first and second seasons. Based on the previous results it could be concluded that, growing promising
cotton variety of Giza 97 treated by 75 % A along with foliar spray of compost tea and algae extract treatment
produced the maximum seed cotton yield and lint cotton yield as well as the properties fiber and yarn have
improved.

Keywords: Egyptian cotton varieties, compost tea, algae extract, mineral fertilization rates, fiber and yarn
properties.

relies mainly upon the Cotton Research Institute, who
through a long process of breeding, maintenance,
evaluation of fiber and yarn quality properties test

Introduction

Cotton is considered the main fiber crop in Egypt

as well as the world. Egyptian statistics indicate
decreasing cotton cultivated area from 851283 fed on
1991 to about 183000 fed on 2020 year, with
decreasing percent of about 75.50 % that lead to a
decrease in cotton production from 5826000 kentars
(one kentar = 157.5 kg of seed cotton) on 1991 to
about 1573000 kentars on 2020 year, with decreasing
percent by about 73.00% in 2020 year comparing
with the year 1991 (The Egyptian Cotton Gazette,
2021). One of the reasons of the decreasing cotton
cultivated area is unfair prices to producers and better
net profits from alternatives crops especially grains in
the same time high costs of cotton inputs. In addition
to the very high cost of hand picking and insufficient
trained picking workers. The improvement of cotton

arrives at new genotypes of superior quality to
replace the old ageing ones. Consequently, strenuous
efforts have been always directed towards improving
its quality to maintain the worldwide reputation it has
gained.

Differences among cotton varieties have been
reported by many researchers they found that
significant differences between cotton varieties in
plant height, No. of sympodial/plant, No. of opened
bolls/plant, boll weight (g), lint percentage, seed
cotton yield and lint cotton yield [Mahmoud et al.
(2016); Mahdy et al. (2017); El-Gedwy et al.
(2018); Kassambara et al. (2019) and Ahmed et al.
(2020 a)], fiber properties, i.e. upper half mean
length, fiber uniformity index, fiber bundle strength,


mailto:alsaeed.algedwy@fagr.bu.edu.eg

708

Fadia Tolba et al.

fiber elongation percentage, micronaire value, fiber
maturity and color attributes (fiber brightness degree
and fiber yellowness degree) [Abdel-Khalik et al.
(2017); EI-Gedwy et al. (2018); Abdel-Ghaffar et
al. (2019); Ahmed et al. (2020 a) and Gadallah et
al. (2020)] as well as yarn spinning properties, i.e.
(lea count strength product, yarn unevenness/100 m
and No. of neps/100 m) [Beheary et al. (2018);
Ibrahim and El-Banna (2018); Kassambara et al.
(2019) and EI-Gedwy et al. (2020)].

In recent years, the world focused his attention to
minimize environmental pollution and human health
impacts, by reducing the use of synthetic fertilizers
and chemicals in crops production (El-Boukhari et
al. 2020).

About 9,000 macro algae species are classified
into three main groups depending on the
pigmentation including; brown, green and red algae.
Algae are used in improving the agriculture output
(Babu et al. 2015; and Eef et al. 2018). More than
15 million tons of algae are produced annually and
used as bio-fertilizer in agriculture and also used
human food, animal feed and raw material for
industry (Begum et al. 2018). Algae extract
application for different crops has a great importance
due to it contains high levels of organic matter,
macro elements (Ca, K and P), micro elements (Fe,
Cu, Zn, B, Co, Mo, Mn and Ni), polysaccharides,
antioxidants, pigments, hormones, aliginic, vitamins
and amino acids in addition to rich in growth
regulators such as auxins, cytokinin, betaines and
gibberellins (Begum et al. 2018; Eef et al. 2018 and
El-Boukhari et al. 2020). Numerous studies have
revealed a wide range of beneficial effects of algae
extract on cotton vegetative growth, yield and yield
components, fiber and yarn properties such as better
crop performance, yield and many more Gencsoylu
(2016); Salama et al. (2018); Sultana et al. (2018)
and Yanni et al. (2020).

Compost tea a term used interchangeably with
(watery fermented compost extracts), (compost
steepage), (organic tea) and (compost leachate) to
define waterbased compost preparations. The term
does not distinguish between the productions
methods Scheuerell & Mahaffee (2002) and Haas
& Defago (2005). Compost is comprised of a large
and diverse community of humic acids and other
chemical nutrients such as carbon and nitrogen that
support healthy plant growth. Reviews of literature
suggest compost tea may retain to varying degrees
some of the same beneficial attributes of compost.
Compost tea can be prepared in a shorter period of
time and can be applied directly on to plant surface.
However, effects of compost tea are short lived and
frequent and repeat applications are required Khalil
and Arafa (2013); Zewail and Ahmed (2015); Abd
El-Gayed et al. (2019); Ahmed et al. (2020 b) and
Ahmed (2021) show that foliar application by
compost tea increased cotton growth, yield, its
components, fiber and yarn properties.

The main aim of the investigation was to study
the response of Egyptian cotton varieties to foliar
application by algae extract, compost tea and mineral
fertilization rates for reducing the use of synthetic
fertilizers as well as improving growth, yield, yield
components, fiber and yarn properties.

Materials and Methods:

A field experiment was conducted at the
Experimental Farm of Sakha Agricultural Research
Station (Kafr EI-Sheikh Governorate), Agricultural
Research Center, Egypt, during two successive
seasons of 2019 and 2020 to study the effect of seven
natural extracts and mineral fertilization rates on
vegetative growth, yield components, yield, fiber and
yarn properties of two Egyptian cotton varieties.

Soil Analysis

Soil texture of the experimental site was clay and
pH of 8.0. Soil samples were taken at soil preparation
to depth of 0-30 cm for chemical and physical
properties analysis of the experimental soil were
determined according to the standard procedures
described by Rowell 1995 and represented in Table
1.

Table 1. Chemical and mechanical analysis of the
experimental soil of the two growing seasons

(2019 and 2020).

Properties Season
2019 2019
Chemical analysis
E.C. 3.50 4.22
pH (1:2.5) 8.92 8.78
CaCo3 % 3.21 2.86
O.M % 1.82 1.91
N % ( total) 0.119 0.125
Available N (ppm) 62.15 69.51
P % ( total) 0.065 0.079
Available P (ppm) 11.32 14.15

K % ( total) 0.24 0.31

Available K (ppm) 340.23 400.55
Mechanical analysis

Sand % 23.42 19.70

Silt % 31.32 33.58

Clay % 45.26 46.72

Texture grade Clay Clay

Treatment Details and Experimental Design

Each experiment included fourteen treatments,
which were the combination of two Egyptian cotton
varieties and seven foliar spray with natural extracts
and mineral fertilization rates.
A. Egyptian cotton varieties

1) Giza94.

2) Giza 97 promising cross [(G.89 x R.101) x
G.86] x G.94 which released as 97 cotton
variety in 6/2019 season.

The varieties seeds were obtained from Cotton

Research Institute, Agricultural Research Center,
Giza, Egypt and its pedigree was shown in Table 2.
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Table 2. Type and pedigree of studied Egyptian cotton varieties

Cotton variety Type

Pedigree

Giza 94
Giza 97

long staple (over 1 % -1 3/8 inch)
long staple (over 1 ¥ - 1 3/8 inch)

$1229x G.86
[(G.89 x R.101) x G.86] x G.94

B. Natural extracts with mineral fertilization
rates

1) Control (full dose of mineral fertilization rates

with 60 kg N, 30 Kg P20s and 48 kg K.O/fed)
recommended dose (A).

2) 75 % A and foliar spray of compost tea (B).

3) 75 % A and foliar spray of algae extract (C).

4) 75 % A and foliar spray of compost tea with

algae extracts (D).

5) 50 % A and foliar spray of compost tea (E).

6) 50 % A and foliar spray of algae extract (F).

7) 50 % A and foliar spray of compost tea with

algae extracts (G).

Phosphorous fertilizer was applied at a rate of
30.0 kg P,Os/fed in form of calcium super phosphate
(12.5 % P,0s) after ridging and before cotton sowing
in each season. Nitrogen fertilizer was applied at a
rate of 60 kg N/fed as ammonium nitrate (33.5 % N)
and divided into two equal parts and applied side
dressed before first and second irrigations in each
season. Potassium fertilizer was applied in form of
potassium sulphate (48% KO) at a rate of 48 kg
K20/fed in one dose before the second irrigation in
each season (full dose as recommended by Ministry
of Agriculture for control), other treatments of
mineral fertilization rates were done by the same
method using above mentioned rates.

Algae extract product imported by Techno Green
Company Group, Cairo, Egypt. Algae extract
contains minerals as (Fe, Zn, Cu, Mn and Mo),
vitamins, enzymes, amino acids, sugars and plant
hormones (auxins, cytokinins and gibberellins) were
used. The recommended value of Algae extract was
one L/fed in each spraying. Chemical analyses of
algae extract are shown in Table 3.

Table 3. Chemical analysis of algae extract

beginning of flowering at 65 days after sowing and

repeated with 21 days intervals, the spray solution

volume was 400 L/fed using a hand operated

compressed air. The application was carried out

between 09:00 and 11:00 a.m.

Table 4. Nutrient contents of the extracted compost
tea

Character Concentration
Ammonic nitrogen (mg/L) 20
Nitrate nitrogen (mg/L) 35
Total nitrogen (mg/L) 120
Total Phosphorous (mg/L) 60
Total Potassium (mg/L) 50
*COD (mg/L) 980
"BOD (mg/L) 435

pH (1:10) 8.04

Characteristics V(f)‘/lol;e Characteristics V(";Se
Oligosaccharide 3.0 Pepsin 0.02
Algnic acid 5.0 Potassium oxide 12.0
Phytin 0.003 Phosphorus oxide 0.5
Menthol 0.001 N 1.0
Cytokinine 0.001 Mn 0.1

Indol acetic acid 0.0002 Fe 0.2

The compost tea was extract from compost made
from rice straw and cattle dung which, had been
composted in aerobic heap for three months. To
prepare enriched complete compost quality, ten kg of
mature compost immersed in appropriate volume of
water for 7 days to produce the extract. The
recommended value of compost tea extract was 20
L/fed in each spraying. The analysis of compost tea is
shown in Table 4.

Algae extract and compost tea were repeated
three times as foliar spray; the first one was at the

Where, COD: chemical oxygen demand and BOD: biochemical
oxygen demand

The preceding winter crop in the two seasons was
Egyptian clover (Trifolium alexandrinum L.).
Experiments were planted on 7" and 1% of April in
first season (2019) and second season (2020),
respectively. The plot area was 10.5 m? and contained
five ridges of 3.5 m long and 60 cm apart Cotton
plants was done by the local method of dibbling 5 to
7 seeds in each hill by hand with distance between
hills was 30 cm apart and after 35 days of sowing
thinning was carried out in order to maintain better
two seedlings/hill (46667 cotton plants/fed). The
fourteen previous treatments were arranged in
Randomized Complete Block Design (RCBD) with
four replicates. Pest and weed management were
conducted as needed during the growing season,
according to local practice performed at the
experimental station. The first irrigation was applied
after 21 day from sowing, while the other irrigations
were given at 15-day interval. Hand hoeing was
carried out three times during the season before the
first, second and third irrigations, respectively. All
recommended cultural practices for growing cotton
according to  Agricultural Research  Center
recommendation were done properly.

Sampling and Data Collecting
A. Vegetative growth, yield components and
cotton yield:

At harvest, ten guarded cotton plants were taken
randomly from each sub-plot to determine the
following characteristics.

1) Plant height (cm).

2) Number of sympodial/plant.

3) Number of opened bolls/plant. It was
calculated by counting the opened bolls/plant
on the above the representative plants before
the first and second picking.
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4) Boll weight (g). It was calculated from the

following formula:
Seed cotton yield/plant (g)

No. of open bolls/plant
5) Lint percentage. It was calculated from the

following equation:
Lint cotton yield/plant (g)

Lint% = Seed cotton yield/plant (g) x100

6) Seed cotton vyield/fed (kentar): It was
estimated and transformed to kentar/fed (one
kentar = 157.5 kg), the seed cotton yield was
picked twice in the two seasons, in picking
from whole plants of plot were selected to be
picked in order to avoid border effect.

7) Lint cotton yield/fed (kentar): It was estimated
and transformed to kentar/fed (one kentar = 50
kg), it was calculated from the following
equation:

Lint cotton yield/fed (kentar) =

B. Fiber and yarn properties:

This study was carried out at Cotton Research
Institute, Agricultural Research Center, Giza, Egypt,
during 2019 and 2020 seasons with using the new
technique of the ring spinning system at yarn count of
60's and 3.6 twist multiplier. The Egyptian cotton
materials were obtained from lint cotton yield/fed in
all plots. All fiber and yarn properties were tested
under controlled atmospheric condition of (21 C°+ 2
C°) temperature and (65 % = 5 %) relative humidity
(ASTM, 2004) at the Egyptian International Cotton
Classification Center laboratories, Cotton Research
Institute, Agricultural Research Center, Giza, Egypt.
B.1. Fiber properties

1) Upper half mean length (mm).

2) Fiber uniformity index (%).

3) Fiber bundle strength (g/tex).

4) Fiber elongation percentage (%).

5) Micronaire value.

6) Fiber maturity.

7) Color attributes

i Fiber brightness degree (%).
ii. Fiber yellowness degree.

High Volume Instrument (H.V.l.) instrument
system was used to determine: upper half mean
length (mm), fiber uniformity index (%), fiber bundle
strength (g/tex), fiber elongation percentage (%),
micronaire value, fiber maturity and fiber color
attributes, i.e. fiber brightness degree (Rd %) and
fiber yellowness degree (*b) according to (A.S.T.M.,
1986 D:4605). While, fiber diameter (p), No. of
convolution/cm and No. of reversal/cm were
processed at Fiber Structure Lab. Cotton Res. Ins.,
Agric. Res. center, Giza, Egypt, according to
methods described by Hequet et al. (2006).

B.2. Yarn spinning properties

1) Lea count strength product.

2) Yarn unevenness/100 m (cv %).

3) Number of neps/100 m

Lea count strength product was determined by
testing the skein strength on the Good Brand lea
tester to estimate the lea strength (Lea product) in

Boll weight (g) =

Seed cotton yield/fed (kentar) X 157.5 X Lint %
50X 100

pounds (A.S.T.M., 1967 D-1578) the Broken leas
were weighted by a Souter Al-fered Balance
(A.S.T.M., 1967 D-1907) to estimate its actual count.
The lea breaking strength was corrected according to
the actual count. Lea product was the nominal count
estimate from the following formula: Lea product =
Corrected breaking load in pounds x nominal count.

Coefficient of variation of the vyarn
unevenness/100 (C.V.%) and No. of neps/100 m of
the yarn were measured by the Uster Evenness Tester
Il as described by the designation of the (A.S.T.M.,
1984 D-2256).

Statistical analysis:

The analysis of variance was carried out
according to the procedure described by Gomez and
Gomez (1984). Data were statistically analyzed
according to using the MSTAT-C Statistical Software
Package (Freed, 1991). Where the F-test showed
significant differences among mean of treatments, the
least significant difference (L.S.D.) test at 0.05 level
was used to compare between means.

Results and Discussion

A. Vegetative growth, yield components and

cotton yield:
Performance of Egyptian cotton varieties

Results presented in Table 5 show that almost
cotton growth, yield and its related traits under study
were differed significantly among the two Egyptian
cotton verities during 2019 and 2020 seasons. Results
reveal that the superiority of Giza 97 variety in No. of
sympodial/plant (14.05 and 15.99), No. of opened
bolls/plant (18.55 and 19.62), boll weight (3.369 and
3.530 g), lint percentage (39.91 and 39.22 %), seed
cotton vyield/fed (10.76 and 11.95 kentar) and lint
cotton vyield/fed (13.57 and 14.83 kentar) in two
seasons, respectively. The excess ratios between the
promising cotton variety of Giza 97 over Giza 94
variety was 14.23 and 19.24 % for No. of
sympodial/plant; 25.17 and 20.59 % for No. of
opened bolls/plant; 10.86 and 11.96 % for boll
weight; 4.15 and 4.14 % for lint percentage; 24.68
and 21.94 % for seed cotton yield/fed in addition to
29.86 and 27.19 % for lint cotton yield/fed, in first
and second seasons, respectively. The maximum
plant height (150.33 and 155.25 cm) was achieved by
Giza 94 variety during both seasons, respectively.
The superiority ratios between Giza 94 variety and
Giza 97 variety was 8.93 and 10.92 % for plant
height in the both seasons, respectively. These
differences in cotton yield and its related traits may
be due to the genetic differences between cotton
varieties under study (Giza 94 and Giza 97). As well
as, It could be concluded that Giza 97 variety
surpassed Giza 94 variety in cotton and lint yields/fed
may be due to more likely attributed to the increases
in No. of sympodial/plant, No. of opened bolls/plant,
boll weight (g) and lint %. These results in good
accordance with those reported by Mahmoud et al.
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(2016); Mahdy et al. (2017); EIl-Gedwy et al.
(2018); Kassambara et al. (2019) and Ahmed et al.
(2020 a) show that varieties markedly varied for
cotton yield and its related traits.
Effect of natural extracts and mineral fertilization
rates

Results in Table 5 indicate that almost growth,
yield and its related traits of Egyptian cotton were
significantly influenced with application of foliar
spray with natural extracts and mineral fertilization
rates during 2019 and 2020 seasons. Cotton plants
treated by 75 % A and foliar spray of compost tea
with algae extracts significantly produced the
maximum mean values of plant height (151.09 and
155.85 cm), No. of sympodial/plant (15.95 and
17.99), No. of opened bolls/plant (20.27 and 22.10),
boll weight (3.440 and 3.612 @), lint percentage
(40.39 and 39.88 %), seed cotton yield/fed (12.57 and
14.38 kentar) in addition to lint cotton vyield/fed
(16.02 and 18.11 kentar) in 2019 and 2020 seasons
respectively, followed by 75 % A and foliar spray of
algae extract treatment. On the other hand, the lowest
mean values of plant height (138.80 and 139.57 cm),
No. of sympodial/plant (11.06 and 12.28), boll
weight (2.954 and 3.101 g), lint percentage (37.89
and 37.21 %), seed cotton vyield/fed (7.84 and 8.67
kentar) in addition to lint cotton yield/fed (9.39 and
10.17 Kkentar) were obtained from cotton sowing
under fertilized by 50 % A with foliar spray by
compost tea extract in both seasons, respectively.
While, Cotton plants treated with 100 % mineral
fertilizer treatment markedly gave lowest mean
values of No. of opened bolls/plant (13.97 and 15.20)
in both seasons, respectively. The superiority ratios in
2019 season between application 75 % A and foliar
spray of compost tea with algae extracts treatment
and each of 100 % mineral fertilizer (A), 50 % A
with foliar spray of compost tea, 50 % A and foliar
spray of algae extract, 50 % A and foliar spray of
compost tea with algae extract, 75 % A and foliar
spray of compost tea and 75 % A and foliar spray of
algae extract were 45.10, 38.17, 31.20, 23.98, 14.65
and 9.98 % for No. of opened bolls/plant; 5.94,
16.45, 13.01, 11.04, 4.05 and 2.99 % for boll weight;
53.48, 60.33, 48.23, 37.98, 19.26 and 13.14 % for
seed cotton yield/fed in addition to 59.24, 70.61,
56.14, 44.06, 21.36 and 14.18 % for lint cotton
yield/fed, respectively. The increase ratios in 2020
season when cotton received A over each of 50 % A
and foliar spray of compost tea, 50 % A with foliar
spray of algae extract, 50 % A and foliar spray of
compost tea with algae extract, 75 % A and foliar
spray of compost tea and 75 % A with foliar spray of
algae extract were 45.39, 42.49, 33.94, 25.85, 17.37
and 10.94 % for No. of opened bolls/plant; 9.59,
16.48, 12.80, 10.02, 6.55 and 2.94 % for boll weight;
59.42, 65.86, 51.05, 38.54, 24.83 and 14.13 % for
seed cotton yield/fed in addition to 66.76, 78.07,
60.83, 47.00, 27.18 and 14.91 % for lint cotton
yield/fed, respectively. The increase in seed cotton

and lint cotton yield and its attributes by foliar spray
of compost tea and algae extract may be due to the
role of algae extract in activating growth of plants
due to contains high levels of organic matter, micro
elements, vitamins and amino acids and also, rich in
growth regulators such as auxins, cytokinin and
gibberellins (Table 3) in addition to compost tea
comprised of a large and diverse community of
microbes, humic acids and other chemical nutrients
such as carbon and nitrogen that support healthy
plant growth (Table 4). It was clear that the increase
in seed and lint cotton yield/fed may be due to the
increases in mean values of plant height, No. of
sympodial/plant, No. of opened bolls/plant, boll
weight and lint percentage of cotton resulting from
application of 75 % A and foliar spray of compost tea
with algae extracts treatment. These results are in
compatible with those found by Babu et al. (2015);
Zewail and Ahmed (2015); Gencsoylu (2016);
Salama et al. (2018); Sultana et al. (2018); Abd EI-
Gayed et al. (2019); Ahmed et al. (2020 b); Yanni
et al. (2020) and Ahmed (2021).
Interaction effect between
varieties and natural
fertilization rates
Results in Table 5 showed that the interaction
effect between Egyptian cotton varieties and natural
extracts and mineral fertilization rates induced
significant differences on almost cotton growth, yield
and its related traits during 2019 and 2020 seasons.
The highest mean values in No. of sympodial/plant
(17.24 and 19.21), No. of opened bolls/plant (21.98
and 23.88), boll weight (3.659 and 3.868 g), lint
percentage (41.21 and 40.88 %), seed cotton
yield/fed (13.78 and 15.81 kentar) and lint cotton
yield/fed (17.89 and 20.36 kentar) in 2019 and 2020
seasons, respectively were recorded from growing
promising cotton variety of Giza 97 treated by 75 %
A and foliar spray of compost tea with algae extracts
treatment. On the other hand, planting Giza 94
variety treated by 50 % A and foliar spray of compost
tea gave the lowest mean values in No. of
sympodial/plant (10.84 and 11.57), boll weight
(2.784 and 2.986 @), lint percentage (37.02 and 36.77
%), seed cotton yield/fed (6.86 and 8.06 kentar) and
lint cotton yield/fed (8.00 and 9.34 kentar) in 2019
and 2020 seasons respectively, meanwhile planting
the same cotton variety under soil fertilized by 100 %
mineral fertilizer treatment gave the lowest mean
values in No. of opened bolls/plant (12.57 and 13.85)
during both seasons, respectively. Plants of Giza 94
variety treated by 75 % A and foliar spray of compost
tea with algae extracts treatment recorded the highest
mean values of plant height (156.74 and 162.73 cm)
in 2019 and 2020 seasons respectively. On the other
hand, the lowest mean values of plant height (132.24
and 130.42 cm) in both seasons, respectively was
obtained from Giza 97 variety with 50 % A and foliar
spray of compost tea. The results reported here are in
harmony with those obtained by Babu et al. (2015).

Egyptian cotton
extracts and mineral
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Table 5. Effect of Egyptian cotton varieties, natural extracts and mineral fertilization rates and their interaction
on plant height, No. of sympodial/plant, No. of opened bolls/plant, boll weight, lint %, seed cotton
yield/fed and lint cotton yield/fed of cotton during 2019 and 2020 seasons

. No. of . Seed cotton  Lint cotton
Trait P'ar&g*;'ght sympodial "\p: Of obened - Boll e’v)e'ght Lint%  yieldfed yield/fed
/plant P 9 (kentar) (kentar)

Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

Egyptian cotton variety
Giza 94 150.33 155.25 12.30 1341 14.82 16.27 3.039 3.153 38.32 3766 8.63 9.80 1045 11.66
Giza 97 138.01 139.96 14.05 15.99 1855 19.62 3.369 3.530 39.91 39.22 10.76 11.95 1357 14.83

LS.D.at5% 3.08 354 024 027 076 084 0.054 0061 018 022 055 063 0.72 0.80

Natural extracts and mineral fertilization rates
A 142.71 147.48 12.60 14.00 13.97 1520 3.247 3.296 3894 38.18 8.19 9.02 10.06 10.86
145.42 149.62 13.84 15.23 17.68 18.83 3.306 3.390 39.64 39.11 10.54 11.52 13.20 14.24
148.46 152.33 14.63 16.48 18.43 19.92 3.340 3.509 40.00 39.60 11.11 12.60 14.03 15.76
151.09 155.85 15.95 17.99 20.27 22.10 3.440 3.612 40.39 39.88 12.57 14.38 16.02 18.11

B
Cc
D
E 138.80 139.57 11.06 12.28 14.67 1551 2.954 3.101 37.89 3721 7.84 8.67 9.39 10.17
F 140.91 142.60 11.93 13.25 1545 16.50 3.044 3.202 38.31 37.50 848 9.52 10.26 11.26
G

141.81 145.79 1225 13.67 16.35 17.56 3.098 3.283 38.66 37.62 9.11 1038 11.12 12.32

LS.D.at5% 576 662 045 051 143 157 0101 0.114 033 041 102 117 134 149

Interaction effect between Egyptian cotton varieties and natural extracts and mineral fertilization rates
A 149.23 15543 1156 12.34 1257 13.85 3.095 3.136 38.37 3725 743 825 8.98 9.69
150.47 155.67 12.78 13.98 1547 16.73 3.124 3.169 38.68 38.12 9.21 10.10 11.22 12.12

154.35 158.79 13.57 15.11 16.74 18.27 3.168 3.221 39.12 38.64 10.10 11.17 12.44 13.60
Giza

94 156.74 162.73 14.65 16.76 18.56 20.32 3.221 3.356 39.56 38.88 11.37 1295 14.16 15.86

145.36 148.71 10.84 11.57 1289 14.15 2.784 2986 37.02 36.77 6.86 8.06 8.00 9.34
147.84 151.63 11.21 1197 1324 1489 2.889 3.089 3751 3698 730 876 8.63 10.21

136.18 139.53 13.63 15.66 15.36 16.54 3.398 3.456 3951 39.1 895 9.78 11.14 12.04
140.37 143.56 14.89 16.47 19.88 20.93 3.488 3.611 4059 401 1187 1295 1518 16.36

142,57 145.87 15.68 17.85 20.11 21.56 3.512 3.797 40.87 4055 12.13 14.03 15.61 17.92
Giza

97 145.43 148.97 17.24 1921 2198 23.88 3.659 3.868 41.21 40.88 13.78 1581 17.89 20.36

B
c
D
E
F
G 1483115376 1151 1211 1426 1566 2.995 3.114 37.98 3701 813 927 972 1081
A
B
c
D
E 13224 13042 1127 1298 1644 1687 3.124 3215 38.76 37.65 883 927 1078 1099
F 13398 13357 1265 1452 17.65 1811 3.199 3314 39.11 3801 9.65 1029 1189 1232

G 135.31 137.82 12.98 15.23 18.44 1945 3.201 3.451 39.34 38.22 10.10 1149 1251 13.84

LS.D.at5% 815 936 064 072 202 222 0143 0161 047 058 144 165 190 211

Where, A = control (full dose of mineral fertilization rates with 60 kg N, 30 Kg P20s and 48 kg K2O/fed), B = 75 % A and
foliar spray of compost tea, C = 75 % A and foliar spray of algae extract, D = 75 % A and foliar spray of compost tea
with algae extract, E = 50 % A and foliar spray of compost tea, F = 50 % A and foliar spray of algae extract and G = 50
% A and foliar spray of compost tea with algae extract.
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B. Fiber and yarn properties:
Performance of Egyptian cotton varieties

Results presented in Tables 6 and 7 show that
almost fiber and yarn quality measurements under
study were different significantly among the two
Egyptian cotton varieties (Giza 94 and Giza 97),
except fiber maturity during 2019 and 2020 seasons.

Results reveal that the superiority of Giza 97
variety in upper half mean length (33.74 and 33.67
mm), length uniformity index (85.89 and 86.42 %),
fiber bundle strength (46.28 and 46.57 g/tex), fiber
elongation (7.874 and 8.023 %), micronaire value
(4.304 and 4.324), fiber yellowness degree (9.777
and 9.693) and lea count strength product (2429.8
and 2429.8) in addition to recording the lowest fiber
brightness degree (69.62 and 71.47 %), vyarn
unevenness/100 m (9.37 and 9.94 %) and No. of
neps/100 m (111.85 and 104.80) in both seasons
respectively.

The excess ratios between the promising cotton
variety of Giza 97 over Giza 94 variety was 4.04 and
4.05 % for upper half mean length; 1.95 and 1.92 %
for length uniformity index; 2.68 and 3.65 % for fiber
bundle strength; 9.01 and 8.17 % for fiber elongation
percentage; 7.41 and 8.21 % for micronaire value;
14.96 and 11.73 % for fiber yellowness degree; in
addition to 8.99 and 5.87 % for lea count strength
product, in first and second seasons, respectively.

The minimum upper half mean length (32.43 and
32.36 mm), length uniformity index (84.25 and 84.79
%), fiber bundle strength (45.07 and 44.93 g/tex),
fiber elongation (7.223 and 7.417 %), micronaire
value (4.007 and 3.996), fiber yellowness degree
(8.505 and 8.675) and lea count strength product
(2229.3 and 2295.1) in addition to the maximum
fiber brightness degree (78.00 and 79.42 %), yarn
unevenness/100 m (13.16 and 12.60 %) and No. of
neps/100 m (143.31 and 137.96) in both seasons
respectively were recorded from Giza 94 variety.

The superiority ratios between Giza 94 variety
and Giza 97 variety was 12.04 and 11.12 % for fiber
brightness degree; 40.45 and 26.76 % for yarn
unevenness/100 m; in addition to 28.13 and 31.64 %
for No. of neps/100 m in both seasons, respectively.

These results in good accordance with those
reported by Abdel-Khalik et al. (2017); Beheary et
al. (2018); El-Gedwy et al. (2018); Ibrahim and El-
Banna (2018); Abdel-Ghaffar et al. (2019);
Kassambara et al. (2019); Ahmed et al. (2020 a);
El-Gedwy et al. (2020) and Gadallah et al. (2020)
show that cotton varieties markedly varied for fiber
and yarn quality measurements.

Effect of natural extracts and mineral fertilization
rates

Application of seven studied natural extracts with
mineral fertilization rates induced significantly

differences in almost fiber and yarn quality
measurements except fiber maturity, No. of un-
length uniformity index and yarn unevenness/100 m
were not significantly affected in the both seasons, as
shown in Tables 6 and 7.

Cotton treated by 75 % A and foliar spray of
compost tea with algae extracts significantly recorded
the maximum mean values of upper half mean length
(34.24 and 34.05 mm), fiber bundle strength (47.11
and 47.00 g/tex), fiber elongation (8.305 and 8.560
%), micronaire value (4.570 and 4.575), fiber
brightness degree (76.21 and 77.60 %) and lea count
strength product (2460.3 and 2473.6) in addition to
recording the lowest fiber yellowness degree (8.307
and 8.391) and No. of neps/100 m (108.60 and
105.45) in both seasons respectively, followed by
cotton treated with 75 % A and foliar spray of algae
extract treatment. On the other hand, the minimum
mean values of upper half mean length (31.91 and
32.01 mm), fiber bundle strength (44.62 and 44.64
g/tex), fiber elongation (6.795 and 6.930 %),
micronaire value (3.700 and 3.790), fiber brightness
degree (71.80 and 73.58 %) and lea count strength
product (2201.0 and 2257.9) in as well as the highest
fiber yellowness degree (9.840 and 9.938) and No. of
neps/100 m (144.66 and 136.90) in both seasons
respectively were recorded from cotton when
received 50 % A and foliar spray of compost tea
extract in both seasons, respectively.

The superiority ratios in 2019 season between
application 75 % A and foliar spray of compost tea
with algae extracts treatment and each of 100 %
mineral fertilizer (A), 75 % A and foliar spray of
compost tea extract, 75 % A and foliar spray of algae
extract, 50 % A and foliar spray of compost tea
extract, 50 % A and foliar spray of algae extract and
50 % A and foliar spray of compost tea with algae
extracts were 3.48, 2.85, 0.79, 7.30, 5.58 and 4.77 %
for upper half mean length; 3.27, 2.52, 1.44, 5.58,
4.92 and 4.46 % for fiber bundle strength; 8.99, 5.33,
1.47, 22.22, 19.84 and 16.64 % for fiber elongation
percentage; 7.66, 6.03, 3.51, 23.51, 18.55 and 14.39
% for micronaire value; 3.87, 1.75, 1.17, 6.14, 5.47
and 4.64 % for fiber brightness degree in addition to
5.43, 3.08, 2.02, 11.78, 10.05 and 8.00 % for lea
count strength product, respectively. The increase
ratios in 2020 season were 3.15, 1.67, 0.59, 6.37,
5.61 and 4.80 % for upper half mean length; 2.98,
1.75, 0.30, 5.29, 4.86 and 4.21 % for fiber bundle
strength; 11.31, 5.42, 2.70, 23.52, 20.56 and 17.18 %
for fiber elongation percentage; 8.16, 7.65, 3.74,
20.71, 18.06 and 14.66 % for micronaire value; 2.97,
1.64, 0.81, 5.46, 4.94 and 4.43 % for fiber brightness
degree in addition to 4.79, 3.08, 2.08, 9.55, 8.32 and
5.77 % for lea count strength product, when using the
same treatments, respectively.

The decrease ratios in 2019 season between
application 75 % A and foliar spray of compost tea
with algae extracts treatment and each of 100 %
mineral fertilizer (A), 75 % A and foliar spray of
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compost tea extract, 75 % A and foliar spray of algae
extract, 50 % A and foliar spray of compost tea
extract, 50 % A and foliar spray of algae extract and
50 % A and foliar spray of compost tea with algae
extracts were 13.33, 5.84, 3.05, 18.45, 15.41 and
14.25 % for fiber yellowness degree in addition to
22.37,12.48, 5.11, 33.20, 27.03 and 22.15 % for No.
of neps/100 m, respectively. The decrease ratios in
2020 season were 10.63, 6.65, 4.50, 18.44, 13.69 and
12.24 % for fiber yellowness degree in addition to
17.01, 9.23, 4.23, 29.82, 24.96 and 20.53 % for No.
of neps/100 m, wunder the same treatments
respectively.

The increase in upper half mean length, fiber
bundle strength, fiber elongation, micronaire value,
fiber brightness degree and lea count strength product
as well as the decrease in fiber yellowness degree and
No. of neps/100 m when using foliar spray of
compost tea and algae extracts may be due to the role
of algae extract in activating growth of plants due to
contains high levels of organic matter, micro
elements, vitamins and amino acids and also, rich in
growth regulators such as auxins, cytokinin and
gibberellins (Table 3) In addition to compost tea
comprised of a large and diverse community of
microbes, humic acids and other chemical nutrients
such as carbon and nitrogen that support healthy
plant growth (Table 4).

These results are in compatible with those found
by Khalil and Arafa (2013); Babu et al. (2015);
Zewail and Ahmed (2015); Gencsoylu (2016);
Salama et al. (2018); Sultana et al. (2018); Abd EI-
Gayed et al. (2019); Ahmed et al. (2020 b); Yanni
et al. (2020) and Ahmed (2021).

Interaction effect between
varieties and natural
fertilization rates:

Egyptian cotton
extracts and mineral

Mean values of fiber bundle strength, micronaire
value, fiber brightness degree, fiber yellowness

degree, lea count strength product and No. of
neps/100 m were significantly differences by the
interaction effect between Egyptian cotton varieties
and natural extracts with mineral fertilization rates,
while, mean values of upper half mean length, length
uniformity index, fiber elongation %, fiber maturity
and yarn unevenness/100 m were not significantly
affected by the interaction during the 2019 and 2020
seasons, as shown in Tables 6 and 7.

Egyptian cotton variety of Giza 97 when received
75 % A and foliar spray of compost tea with algae
extracts produced the highest mean values of fiber
bundle strength (47.62 and 47.89 mm), micronaire
value (4.750 and 4.690) and lea count strength
product (2564.3 and 2536.4) as well as recorded the
lowest mean values of No. of neps/100 m (95.75 and
92.45) in the first and second seasons, respectively.
On the other hand, the minimum mean values of fiber
bundle strength (43.98 and 43.73 mm), micronaire
value (3.660 and 3.590) and lea count strength
product (2104.3 and 2198.3) as well as recorded the
greatest mean values of No. of neps/100 m (161.75
and 152.40) in the first and second seasons,
respectively were obtained from Egyptian cotton
variety of Giza 94 treated with 50 % A and foliar
spray by compost tea extract.

The highest fiber brightness degree (80.55 and
81.63 %) and the lowest fiber yellowness degree
(7.562 and 7.892) in the both seasons, respectively
were obtained from Egyptian cotton variety of Giza
94 treated by 75 % A and foliar spray of compost tea
with algae extracts. On the other hand, the lowest
fiber brightness degree (67.55 and 69.62 %) and the
highest fiber yellowness degree (10.436 and 10.523)
in the both respective seasons were obtained from
Egyptian cotton of Giza 97 when received 50 % A
and foliar spray by compost tea extract.

These results are in compatible with those found
by Babu et al. (2015).
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Table 6. Effect of Egyptian cotton varieties, natural extracts with mineral fertilization rates and their interaction
on upper half mean length (mm), length uniformity index (%), fiber bundle strength (g/tex), fiber
elongation (%), micronaire value and fiber maturity during 2019 and 2020 seasons.

Upper half Length Fiber bundle Fiber
Trait mean length  uniformity strength elongation
(mm) index (%) (g/tex) (%)

Micronaire Fiber
value maturity

Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

Egyptian cotton variety
Giza 94 3243 3236 84.25 84.79 4507 4493 7.223 7.417 4.007 3.996 0.910 0.903
Giza 97 33.74 33.67 85.89 86.42 46.28 46.57 7.874 8.023 4.304 4.324 0.942 0.933

LSD.at5% 033 041 055 061 041 052 0243 0314 0.121 0.145 N.S. N.S.

Natural extracts and mineral fertilization rates
A 33.09 33.01 8566 8571 45.62 4564 7.620 7.690 4.245 4.230 0.918 0.909
B 33.29 3349 8582 86.19 4595 46.19 7.885 8.120 4.310 4.250 0.931 0.925
C 33.97 3385 86.02 86.53 46.44 46.86 8.185 8.335 4.415 4.410 0.938 0.931
D 3424 3405 86.31 86.96 47.11 47.00 8.305 8560 4.570 4.575 0.951 0.939
E 3191 32.01 83.62 84.17 4462 4464 6.795 6.930 3.700 3.790 0.903 0.897
F 3243 3224 83.89 84.67 4490 4482 6.930 7.100 3.855 3.875 0.915 0.905
G 3268 3249 84.19 8502 4510 4510 7.120 7.305 3.995 3.990 0.926 0.921

LSD.at5% 062 077 NS. NS. 077 097 0455 0587 0226 0.271 N.S. N.S.

Interaction effect between Egyptian cotton varieties and natural extracts with mineral fertilization rates
A 3254 3227 8499 8522 4513 4495 7.250 7.330 4.120 4.050 0.902 0.895
3259 3287 8512 8541 4532 4549 7.460 7.810 4.110 4.120 0.911 0.912
33.11 33.02 8533 85.76 45.89 4588 7.780 7.980 4.170 4.290 0.918 0.915
3345 3311 85.63 86.15 46.59 46.11 7.890 8.190 4.390 4.460 0.935 0.921
31.25 31.62 8256 8322 4398 43.73 6.580 6.710 3.660 3.590 0.889 0.882
31.98 3175 82.89 8359 44.15 4402 6.710 6.880 3.720 3.670 0.901 0.891
32.11 3189 8322 84.15 4443 4432 6.890 7.020 3.880 3.790 0.911 0.902

Giza
94

3363 33.75 86.32 86.19 46.11 46.33 7.990 8.050 4.370 4.410 0.933 0.923
33.98 3411 86.52 86.96 46.58 46.88 8.310 8.430 4.510 4.380 0.951 0.937
34.83 3468 86.71 87.29 46.99 47.83 8590 8.690 4.660 4.530 0.958 0.946
35.02 3498 86.99 87.76 47.62 4789 8.720 8.930 4.750 4.690 0.967 0.956
3256 3239 84.67 8511 4525 4555 7.010 7.150 3.740 3.990 0.917 0.912
32.88 32.72 84.89 8574 4565 4562 7.150 7.320 3.990 4.080 0.928 0.919
33.25 33.09 8515 8589 4576 4587 7.350 7.590 4.110 4.190 0.941 0.939

Giza
97

T m O O W >» O MmO O W

®

LSD.at5% N.S. NS. NS NS 108 138 NS. NS. 0320 0384 N.S. NS

Where, A = control (full dose of mineral fertilization rates with 60 kg N, 30 Kg P20s and 48 kg K2O/fed), B = 75 % A and
foliar spray of compost tea, C = 75 % A and foliar spray of algae extract, D = 75 % A and foliar spray of compost tea
with algae extract, E = 50 % A and foliar spray of compost tea, F = 50 % A and foliar spray of algae extract and G = 50
% A and foliar spray of compost tea with algae extract.
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Table 6. Effect of Egyptian cotton varieties, natural extracts with mineral fertilization rates and their interaction
on fiber brightness degree (Rd %), fiber yellowness degree (+b), lea count strength product, yarn
unevenness/100 m (c.v. %) and No. of neps/100 m during 2019 and 2020 seasons

Color attributes Lea count Yarn
Trait Fiber brightness Fiber yellowness strength product unevennesoslloo No. of neps/100 m
degree (Rd %)  degree (+b) m (c.v. %)

Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020

Egyptian cotton variety
Giza 94 78.00 79.42 8505 8675 22293 22951 1316 12.60 14331 137.96
Giza 97 69.62 71.47 9.777 9.693 2429.8 2429.8 9.37 9.94 111.85 104.80

L.S.D. at 5% 1.01 112 0233 0254 365 41.2 0.75 0.69 3.64 451

Natural extracts and mineral fertilization rates

73.37 7536 9414 0283 2333.6 2360.6 1149 1164 132.89 123.39
7490 76.35 8.792 8949 23869 2399.6 11.04 10.77 122.15 115.18
75.33 76.98 8560 8.769 24117 24232 10.60 10.30 114.15 109.91
76.21 7760 8307 8391 2460.3 2473.6 10.28 10.06 108.60 105.45
71.80 7358 9.840 9.938 2201.0 22579 1195 1224 14466 136.90
7226 7395 9587 9540 2235.6 2283.7 11.83 1210 13795 131.77
7283 7431 9491 9418 2278.0 2338.7 11.67 1180 132.66 127.10

O M m O O

L.S.D. at 5% 1.89 210 0436 0475 683 77.1 N.S. N.S. 6.81 8.44

Interaction effect between Egyptian cotton varieties and natural extracts with mineral fertilization rates
7721 79.02 8.882 8745 22155 22984 1356 1295 150.74 142.23

B 79.25 8055 8.051 8532 22753 23257 12.87 1197 13757 132.78
C 79.68 81.06 7.798 8.269 2298.7 2348.7 1225 1157 12852 125.45
Ggiza D 80.55 81.63 7.562 7.892 2356.2 2410.7 1198 11.24 12145 11845
E 76.05 7753 9.243 9352 21043 21983 1393 13.72 161.75 15240
F 7641 7789 9.014 9.054 21564 2207.7 13.81 13,57 154.36 148.97
G 76.88 7825 8987 8.878 21986 22762 13.69 13.15 148.75 14545
A 69.53 71.69 9.945 9.821 24516 24228 942 10.32 115.04 104.54
B 7055 7215 9532 9.365 24985 24735 921 9.57 106.72  97.57
C 7098 7289 9.321 9.269 2524.7 24976 8.94 9.02 99.78 94.36
Ggi;a D 7187 7357 9.051 8.889 2564.3 2536.4 857 8.88  95.75 92.45
E 6755 69.62 10436 10.523 2297.6 23175 9.97 10.75 12756 121.40
F 68.10 70.01 10.159 10.025 2314.7 2359.7 9.84 10.62 12154 114.56

G 68.77 70.36 9.994 9.958 2357.3 24013 9.64 1044 116.57 108.75

L.S.D. at 5% 2.67 296 0616 0672 96.6 109.0 N.S. N.S. 9.63 11.93

Where, A = control (full dose of mineral fertilization rates with 60 kg N, 30 Kg P20s and 48 kg K2O/fed), B = 75 % A and
foliar spray of compost tea, C = 75 % A and foliar spray of algae extract, D = 75 % A and foliar spray of compost tea
with algae extract, E = 50 % A and foliar spray of compost tea, F = 50 % A and foliar spray of algae extract and G = 50
% A and foliar spray of compost tea with algae extract.
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Conclusion
Based on the previous results it could be

concluded that, growing promising cotton variety of

Giza 97 treated by 75 % A and foliar spray with the

compost tea along with algae extract treatment

produced the maximum seed cotton yield, lint cotton
yield, fiber and yarn properties.
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