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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 effect of foliar spray with natural extracts and mineral fertilization treatments, 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
extracts, 50 % A and foliar spray of compost tea, 50 % A with foliar spray of algae extract and 50 % A and foliar
spray of compost tea with algae extracts on vegetative growth, yield and yield components of two Egyptian
cotton varieties, i.e., Giza 94 and Giza 97. The experiments were laid out in Randomized Complete Block
Design (RCBD) with four replicates. Results reveal that the superiority of the promising cotton variety of Giza
97 in No. of sympodial/plant, No. of fruiting sites/plant, No. of opened bolls/plant, No. of total bolls/plant,
opened bolls %, seed cotton yield/plant (g), lint cotton yield/plant (g), boll weight (g), lint %, seed cotton
yield/fed (kentar) and lint cotton yield/fed (kentar) in addition to recorded the lowest bolls shedding % in both
seasons as compared to Giza 94 cotton variety. While, the maximum plant height (cm), No. of monopodial/plant,
bolls shedding %, seed index (g) and lint index (g) were achieved by Giza 94 variety in both seasons. Cotton
plants treated by 75 % A and foliar spray of compost tea with algae extracts significantly gave the maximum
plant height, No. of sympodial/plant, No. of fruiting sites/plant, No. of opened bolls/plant, No. of total
bolls/plant, opened bolls %, seed cotton yield/plant, lint cotton yield/plant, boll weight, seed index, lint %, lint
index, seed cotton yield/fed and lint cotton yield/fed, followed by 75 % A with foliar spray of algae extract
treatment, respectively in both seasons. Cotton plants treated with 100 % mineral fertilizer treatment markedly
gave the maximum bolls shedding % also recorded the lowest No. of opened bolls/plant and opened bolls % in
both seasons. Growing Giza 97 variety treated by 75 % A and foliar spray of compost tea with algae extracts
treatment recorded the greatest No. of sympodial/plant, No. of fruiting sites/plant, No. of opened bolls/plant, No.
of total bolls/plant, opened bolls %, seed cotton yield/plant, lint cotton yield/plant, boll weight, lint %, seed
cotton vyield/fed and lint cotton yield/fed during both seasons. Based on the previous results it could be
concluded that, growing promising cotton variety of Giza 97 treated by 75 % A along and foliar spray of
compost tea with algae extracts treatment produced the maximum seed cotton yield and its related traits.

Keywords: Egyptian cotton varieties, compost tea extract, algae extract, mineral fertilization rates.

relies mainly upon the Cotton Research Institute, who
through a long process of breeding, maintenance,
evaluation of fiber and yarn quality properties test
arrives at new genotypes of superior quality to

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

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 (cm), No. of monopodial/plant, No. of
sympodial/plant and No. of fruiting sites/plant
[Alitabar et al. (2012); Elayan et al. (2015) and
Mahdy et al. (2017)], No. of opened bolls/plant, No.
of un-opened bolls/plant, No. of total bolls/plant,
opened bolls % and bolls shedding % [Abdallah and
Mohamed (2013); Kumbhar et al. (2015) and
Kassambara et al. (2019)], boll weight (g), seed index
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(9), lint % and lint index (g) [Wen et al. (2013);
Jamro et al. (2016) and EI-Gedwy et al. (2018)] as
well as seed cotton yield/plant (g), lint cotton
yield/plant (g), seed cotton yield/fed and lint cotton
yield/fed [Elayan et al. (2014); Babu et al. (2015);
Mahmoud et al. (2016) and Ahmed et al. (2020 a)].

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 Abd EIl-Aal
(2012) and 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 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 growth, yield and yield components,
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
& Défago (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 Zewail
and Ahmed (2015); Abd EIl-Gayed et al. (2019);
Ahmed et al. (2020 b) and Ahmed (2021) show that
foliar application by compost tea increased cotton
growth, yield and its components.

The main aim of the investigation was to study
the response of some 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 vegetative
growth, yield and yield components.

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 foliar
spray with natural extracts and mineral fertilization
rates on vegetative growth, vyield and vyield
components 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
Ca Cos % 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

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
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(i/lol;e Characteristics V(f,‘/'O‘;e
Oligosaccharide 3.0  Pepsin 0.02
Algnic acid 5.0  Potassium oxide 120
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

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 May 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

At harvest, ten guarded cotton plants were taken
randomly from each sub-plot to determine the
following characteristics.
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1) Plant height (cm).

2) Number of monopodial/plant.

3) Number of sympodial/plant.

4) Number of fruiting sites/plant. Since flower
counts were taken daily during the flowering
period, it was possible to calculate the total
number of fruiting sites produced/plant.

5) 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.

6) Number of un-opened bolls/plant. It was
calculated by counting the un-opened bolls/plant
on the above the representative plants before the
first and second picking.

7) Number of total bolls/plant. It was calculated by
counting the total bolls/plant on the above the
representative plants before the first and second
picking, it was calculated from the following
formula were used:

Total No. of bolls/plant = (No. of open bolls/plant) + (No.of Un — open bolls/plant)

8) Opened bolls percentage. It was calculated from

the following formula:
No. of open bolls/plant

No. of total bolls/plant o
9) Bolls shedding percentage. It was calculated from
the following equation:

(No. of fruiting sites/plant — Total No. of bolls/plant)
Bolls shedding % = X
No. of fruiting sites/plant

10)Seed cotton yield/plant (g). It was estimate from
the above ten representative plants.
11)Lint cotton yield/plant (g). It was estimate
from the above ten representative plants.
12)Boll weight (g). It was calculated from the
following formula:
Boll weight (g) =

Open bolls (%) = 100.

100.

Seed cotton yield/plant (g)
No.of open bolls/plant

13)Seed index (g). It was estimated from the average
of 100-seed weight (g) was taken at random after
ginning.

14)Lint percentage. It was calculated from the

following equation:
X Lint cotton yield/plant (g)
0y =
Lint % Seed cotton yield/plant (g) x100.
15)Lint index (g). It was calculated from the

following equation:

Lint %
100 — Lint %
16)Seed cotton yield/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.

17)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) =

Lint index (g) = Seed index (g) x

Seed cotton yield/fed (kentar) X 157.5 X Lint %
50X100

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:

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 (Giza 94 and Giza 97) in the both
seasons. While, mean values in No. of un-opened
bolls/plant in the both seasons, bolls shedding (%)
and seed index (g) in the second seasons were not
significantly affected by Egyptian cotton varieties
under study.

Results reveal that the superiority of Giza 97
variety in No. of sympodial/plant (14.05 and 15.99),
No. of fruiting sites/plant (40.56 and 45.24), No. of
opened bolls/plant (18.55 and 19.62), No. of total
bolls/plant  (29.07 and 30.81), opened bolls
percentage (63.70 and 63.50 %), seed cotton
yield/plant (62.78 and 69.76 g), lint cotton yield/plant
(25.14 and 27.50 g), boll weight (3.369 and 3.530 g),
lint percentage (39.91 and 39.22 %), seed cotton
yield/fed (10.76 and 11.95 kentar) and lint cotton
yield/fed (13.57 and 14.83 kentar) in addition to
recording the lowest bolls shedding percentage
(27.98 and 31.79 %) 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; 11.25 and
16.63 % for No. of fruiting sites/plant; 25.17 and
20.59 % for No. of opened bolls/plant; 19.38 and
18.55 % for No. of total bolls/plant; 5.08 and 1.83 %
for opened bolls percentage; 38.68 and 35.46 % for
seed cotton yield/plant; 44.40 and 41.32 % for lint
cotton yield/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), No. of monopodial/plant (2.913 and 3.079),
bolls shedding percentage (33.18 and 32.97 %), seed
index (11.54 and 11.69 g) and lint index (7.181 and
7.072 g) were 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; 43.71 and 33.81 %
for No. of monopodial/plant; 18.58 and 3.71 % for
bolls shedding percentage; 15.28 and 13.94 % for
seed index in addition to 7.79 and 6.60 % for lint
index in 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).

Annals of Agric. Sci., Moshtohor, Vol. 59 (3) 2021



Effect of some natural extracts and mineral fertilization rates on growth and yield of some Egyptian cotton varieties 699

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 fruiting sites/plant,
No. of opened bolls/plant, No. of total bolls/plant,
opened bolls percentage, seed cotton yield/plant (g),
lint cotton yield/plant (g), boll weight (g) and lint
percentage in addition to the decrease in bolls
shedding percentage. These results in good

accordance with those reported by Alitabar et al.
(2012); Abdallah and Mohamed (2013); Wen et al.
(2013); Elayan et al. (2014); Babu et al. (2015);
Elayan et al. (2015); Kumbhar et al. (2015); Jamro
et al. (2016); Mahmoud et al. (2016); Mahdy et al.
(2017); EI-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.

Table 5. Mean values of vegetative growth, yield and yield components of Egyptian cotton varieties during 2019

and 2020 seasons

Cotton variety

Trait Giza 94 Giza 97 zla_tlz.ODA.) Giza 94 Giza 12 ;‘2‘3{‘)
Season 2019 2020

Plant height (cm) 150.33 138.01 3.08 155.25 139.96 3.54
No. of monopodial/plant 2.913 2.027 0.078 3.079 2.301 0.104
No. of sympodial/plant 12.30 14.05 0.24 13.41 15.99 0.27
No. of fruiting sites/plant 36.46 40.56 1.54 38.79 45.24 1.76
No. of opened bolls/plant 14.82 18.55 0.76 16.27 19.62 0.84
No. of un-opened bolls/plant 9.54 10.52 N.S. 9.72 11.19 N.S.
No. of total bolls/plant 24.35 29.07 1.13 25.99 30.81 1.25
Opened bolls percentage (%) 60.62 63.70 0.90 62.36 63.50 N.S.
Bolls shedding percentage (%) 33.18 27.98 1.02 32.97 31.79 N.S.
Seed cotton yield/plant (g) 45.27 62.78 2.38 51.50 69.76 2.65
Lint cotton yield/plant (g) 17.41 25.14 0.98 19.46 27.50 1.13
Boll weight (g) 3.039 3.369 0.054 3.153 3.530 0.061
Seed index (g) 11.54 10.01 0.18 11.69 10.26 0.20
Lint percentage (%0) 38.32 39.91 0.18 37.66 39.22 0.22
Lint index () 7.181 6.662 0.066 7.072 6.634 0.072
Seed cotton yield/fed (kentar) 8.63 10.76 0.55 9.80 11.95 0.63
Lint cotton yield/fed (kentar) 10.45 13.57 0.72 11.66 14.83 0.80
Effect of natural extracts with mineral 22.10), No. of total bolls/plant (30.19 and 32.61),

fertilization rates

Results in Table 6 indicate that all growth, yield
and its related traits of Egyptian cotton were
significantly influenced with application of seven
studied natural extracts with mineral fertilization
rates except No. of monopodial/plant, No. of un-
opened bolls/plant, bolls shedding percentage and
seed index were not significantly affected in 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 fruiting sites/plant (43.57
and 47.55), No. of opened bolls/plant (20.27 and

opened bolls percentage (67.14 and 67.75 %), seed
cotton yield/plant (70.10 and 80.28 g), lint cotton
yield/plant (28.40 and 32.14 g), boll weight (3.440
and 3.612 g), lint percentage (40.39 and 39.88 %),
lint index (7.548 and 7.562 @), seed cotton yield/fed
(12.57 and 14.38 kentar) in addition to lint cotton
yield/fed (16.02 and 18.11 kentar) in 2019 and 2020
seasons respectively, followed by 75 % A with 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), No. of fruiting sites/plant (33.43 and 36.33),
No. of total bolls/plant (23.96 and 25.25), seed cotton
yield/plant (43.62 and 48.24 g), lint cotton yield/plant
(16.60 and 17.98 g), boll weight (2.954 and 3.101 g),
lint percentage (37.89 and 37.21 %), lint index (6.245
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and 6.112 g), seed cotton yield/fed (7.84 and 8.67
kentar) in addition to lint cotton yield/fed (9.39 and
10.17 kentar) were obtained from cotton sowing
under fertilized by 50 % A and foliar spray of
compost tea in both seasons, respectively. While,
Cotton plants treated with 100 % mineral fertilizer
treatment markedly recorded the lowest mean values
of No. of opened bolls/plant (13.97 and 15.20) and
opened bolls percentage (53.95 and 56.65 %) 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 and foliar
spray of compost tea extract, 50 % A and foliar spray
of algae extract, 50 % A and foliar spray of compost
tea with algae extracts, 75 % A and foliar spray of
compost tea extract and 75 % A with 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; 53.90,
60.71, 48.02, 37.80, 19.16 and 13.38 % for seed
cotton yield/plant; 59.82, 71.08, 55.87, 44.02, 21.26
and 14.47 % for lint cotton yield/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 were
45.39, 42.49, 33.94, 25.85, 17.37 and 10.94 % for
No. of opened bolls/plant; 59.60, 66.42, 51.44, 38.56,
24.85 and 14.10 % for seed cotton yield/plant; 66.87,
78.75, 61.43, 47.09, 27.24 and 14.91 % for lint cotton
yield/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 vyield/fed when using the same treatments,
respectively. The increase in seed cotton and lint
cotton yield and its attributes by 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). 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 fruiting sites/plant, No. of
opened bolls/plant, No. of total bolls/plant, opened
bolls percentage, seed cotton yield/plant, lint cotton
yield/plant, boll weight, lint percentage and lint index
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).

The interaction effect between Egyptian cotton
varieties and natural extracts with mineral
fertilization rates

Results in Table 7 show that the interaction effect
among Egyptian cotton varieties and fertilizer
treatments induced significant differences on almost
cotton growth, yield and its related traits except No.
of monopodial/plant, No. of un-opened bolls/plant,
seed index (g) and lint index (g) during 2019 and
2020 seasons. The highest mean values in No. of
sympodial/plant (17.24 and 19.21), No. of fruiting
sites/plant (46.59 and 51.22), No. of opened
bolls/plant (21.98 and 23.88), No. of total bolls/plant
(32.69 and 35.11), opened bolls percentage (67.24
and 68.01 %), seed cotton yield/plant (80.42 and
92.37 g), lint cotton yield/plant (33.14 and 37.76 @),
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), No. of fruiting sites/plant (32.59 and 34.67),
No. of total bolls/plant (21.35 and 23.16), seed cotton
yield/plant (35.89 and 42.25 g), lint cotton yield/plant
(13.28 and 15.54 g), boll weight (2.784 and 2.986 g),
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) and
opened bolls percentage (53.35 and 56.46 %) 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 were
obtained in Giza 97 variety with 50 % A and foliar
spray of compost tea. Sowing Giza 94 variety under
soil fertilized by 100 % mineral fertilizer treatment
recorded the maximum mean values of bolls
shedding percentage (35.54 and 36.42 %) in both
seasons, respectively. On the other hand, the lowest
mean values of bolls shedding percentage (22.45 and
28.04 %) in the respective two seasons was recorded
in Giza 97 variety treated by 50 % A and foliar spray
of compost tea. The results reported here are in
harmony with those obtained by Babu et al. 2015.
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Table 6. Mean values of vegetative growth, yield and yield components of Egyptian cotton as affected by natural
extracts with mineral fertilization rates during 2019 and 2020 seasons

Natural extracts with mineral fertilization rates

Trait A B C D E F G aIL_tEODA)
The 2019 season
Plant height (cm) 142.71 14542 14846 151.09 138.80 14091 14181 5.76
No. of monopodial/plant 2455 2575 2695 2775 2175 2265 2.350 N.S.
No. of sympodial/plant 1260 1384 1463 1595 11.06 1193 12.25 0.45
No. of fruiting sites/plant 39.10 40.08 4282 4357 3343 3481 3577 2.88
No. of opened bolls/plant 1397 1768 1843 20.27 1467 1545 16.35 1.43
No. of un-opened bolls/plant 11.90 9.48 10.36 9.92 9.30 9.81 9.43 N.S.
No. of total bolls/plant 2586 2716 2879 30.19 2396 2525 25.78 2.12

Opened bolls percentage (%) 53.95 6491 6397 6714 6112 60.86 63.17 1.68
Bolls shedding percentage (%) 33.96 3238 3285 30.79 2847 2758  28.03 N.S.

Seed cotton yield/plant (g) 4555 5883 6183 7010 43.62 4736 50.87 4.45
Lint cotton yield/plant (g) 17.77 2342 2481 2840 16.60 1822 19.72 1.84
Boll weight (g) 3.247 3306 3.340 3440 2954 3.044 3.098 0.101
Seed index (g) 11.02 10.90 11.03 1117 10.26 1047 10.62 N.S.
Lint percentage (%6) 3894 39.64 40.00 40.39 3789 3831 38.66 0.33
Lint index () 7.019 7138 7337 7548 6.245 6484 6.680 0.124

Seed cotton yield/fed (kentar) 8.19 1054 1111 1257 7.84 8.48 9.11 1.02
Lint cotton yield/fed (kentar) 10.06  13.20 14.03 16.02 9.39 10.26 1112 1.34

The 2020 season
Plant height (cm) 147.48 149.62 152.33 155.85 139.57 142.60 14579  6.62
No. of monopodial/plant 259 2680 2800 2890 2365 2945 2555 N.S.
No. of sympodial/plant 1400 1523 1648 1799 1228 1325  13.67 0.51
No. of fruiting sites/plant 4210 4342 4586 4755 36.33 38.77  40.07 3.29
No. of opened bolls/plant 1520 1883 19.92 2210 1551 1650  17.56 1.57
No. of un-opened bolls/plant 1162 1042 1040 1051 9.74 9.95 10.55 N.S.
No. of total bolls/plant 26.82 2925 3032 3261 2525 2645 28.11 2.34

Opened bolls percentage (%) 56.65 64.36 6571 67.75 6141 6226 62.36 1.79
Bolls shedding percentage (%) 36.32 3278 3390 3142 30.62 3175 29.87 N.S.

Seed cotton yield/plant (g) 50.30 64.30 70.36 80.28 4824 53.01 57.94 4.95
Lint cotton yield/plant (g) 19.26 2526  27.97 3214 1798 1991 21.85 2.12
Boll weight (g) 3296 3390 3509 3612 3101 3202 3283 0.114
Seed index (g) 11.32 1112 1127 1143 1033 10.61 10.75 N.S.
Lint percentage (%) 38.18 3911 3960 39.88 3721 3750 37.62 0.41
Lint index () 6.983 7127 7368 7562 6.112 6.352 6.467 0.135

Seed cotton yield/fed (kentar) 9.02 1152 1260 14.38 8.67 9.52 10.38 1.17
Lint cotton yield/fed (kentar) 10.86 1424 1576 1811 1017 1126 12.32 1.49

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 and
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 and algae extract.
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Table 7. Mean values of vegetative growth, yield and yield components as affected by the interaction between
Egyptian cotton varieties and natural extracts with mineral fertilization rates during 2019 and 2020

seasons
Trait Plant height (cm) mono;’J\loodi(:;/plant symp'(\chcj)i.a(i;plant N(;.it%fslgll:;rt\[cng Ng.oﬁl;/%rllsgfd NO.bO(rI Ii?p?ap:tmd
Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
A 14923 15543 2960 3060 11.56 12.34 3655 3858 1257 1385 10.99  10.68
B 15047 15567 3.050 3110 1278 1398 3750 39.85 1547 1673 906  9.38
, c 15435 15879 3110 3260 1357 1511 39.87 4198 1674 1827 961 944
Gg'za D 15674 16273 3240 3340 1465 1676 4055 4388 1856 2032 912 979
E 14536 14871 2560 2.840 1084 1157 3259 3467 1289 1415 846 901
F 14784 15163 2680 2930 1121 1197 3374 3598 1324 1489 990 985
G 14831 15376 2790 3010 1151 1211 3439 3656 1426 1566 961 = 9.90
A 136.18 13953 1950 2130 1363 1566 4165 4562 1536 1654 1280 12.56
B 14037 14356 2100 2250 1489 1647 4265 4698 1988 2093 990  11.45
_ c 14257 14587 2280 2340 1568 17.85 4577 4974 2011 2156 1111  11.36
Gg'ia D 14543 14897 2310 2440 1724 1921 4659 5122 2198 2388 1071  11.23
E 13224 13042 1790 1890 1127 1298 3426 3798 1644 1687 1013  10.46
F 13398 13357 1850 2960 12.65 1452 3588 4156 1765 1811 971  10.04
G 13531 137.82 1910 2100 1298 1523 37.15 4357 1844 1945 925  11.20
LSD.at5% 815 936 NS. NS. 064 072 407 465 202 222 NS. NS
Trait 'ggi@/fpﬂﬁ Opened bolls % Bolls shedding % y;Seei\gc/jp?;);tto (r; ) yilgllcrj]/tp(igtntf?g)
Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
A 23.56 2453 53.35 56.46 35.54 36.42 38.90 43.43 14.93 16.18
B 24.53 26.11 63.07 64.08 34,59 34.48 48.33 53.02 18.69 2021
_ c 26.35 27.71 63.53 65.93 33.01 33.99 53.03 58.85 20.75 22.74
Gg'f D 27.68 30.11 67.05 67.49 31.74 31.38 59.78 68.19 23.65 26.51
E 21.35 23.16 60.37 61.10 34.49 33.20 35.89 42.25 13.28 15.54
F 23.14 24.74 57.22 60.19 31.42 31.24 38.25 46.00 14.35 17.01
G 23.87 25.56 59.74 61.27 30.59 30.09 0.7 48.77 16.22 18.05
A 28.16 29.10 54.55 56.84 32.39 36.21 52.19 57.16 20.62 22.35
B 29.78 32.38 66.76 64.64 30.18 31.08 69.34 75.58 28.15 3031
_ c 31.22 32.92 64.41 65.49 31.79 33.82 70.63 81.86 28.86 33.20
Gg'ia D 32.69 35.11 67.24 68.01 29.83 31.45 80.42 92.37 33.14 37.76
E 26.57 27.33 61.87 61.73 22.45 28.04 51.36 54.24 19.91 20.42
F 27.36 28.15 64.51 64.33 23.75 32.27 56.46 60.02 22.08 22.81
G 27.69 30.65 66.59 63.46 25.46 29.65 59.03 67.12 23.22 25.65
L.S.D. at5% 3.00 331 253 2.70 3.07 6.29 2.60 3.00
Trait Boll weight (g) Seed index (g) Lint % Lint index (g) yieISdelig dc?&z?::ar) yiellall?et dcc()lg;r'lar)
Treatment 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020 2019 2020
A 3095 3136 1151 1165 3837 3725 7.66 6916 743 825 898  9.69
B 3124 3169 1167 1189 3868 3812 7.361 7325 921 1010 1122 1212
, C 3168 3221 1181 1204 3912 3864 7.589 7582 1010 1117 1244  13.60
Gg'fla D 3221 335 1198 1223 3956 3888 7.841 7.780 1137 1295 1416 1586
E 2784 2986 1102 1098 37.02 3677 6478 6385 68 806 800 934
F 2889 3089 1132 1145 3751 3698 6795 6719 730 876 863 1021
G 2995 3114 1149 1157 37.98 3701 7036 6798 813 927 972 1081
A 3398 3456 1052 1098 3951 391 6871 7.050 895 978 1114 1204
B 3488 3611 1012 1035 4059 401 6914 6929 1187 1295 1518 16.36
, C 3512 3797 1025 1049 4087 4055 7.085 7155 1213 1403 1561 17.92
Gg'ia D 3659 3868 1035 10.62 4121 4088 7.255 7.343 1378 1581  17.89  20.36
E 3124 3215 95 967 3876 3765 6013 5839 883 927 1078  10.99
F 3199 3314 961 976 3911 3801 6173 598 965 1029 11.89 12.32
G 3201 3451 975 992 3034 3822 6323 6137 1010 1149 1251 1384
LSD.at5% 0143 0161 NS. NS. 047 058 NS. NS, 144 165 190 211

Where, A = control (full dose of mineral fertilization rates with 60 kg N, 30 Kg P20s and 48 kg K.O/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 extracts, 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 extracts.
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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 and its
related traits.
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