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ABSTRACT

Wheat growers in the ND of Egypt, are vulnerable to climate change, specifically hydro-climatic severe fluctuations
and variability. Phenomenasuch as heavy rain, droughtand salt intrusion increasingly and negatively affect their crop
productionand productivity, with far-reaching socio-economic and environmental impacts. Reliable hydro-climatic
information service received in a timely manner could help farmers improve their responses to hydro -climatic
variability, thus improving their agricultural decision-making.

This study aims to answer the following questions: What is the currently available technical package of Best-
Fit Practices (BFPs)? What are the levels of application/adoption of these BFPs among WGs in ND of Egypt? What are
the relationships betweenthe WGs' levels of application/ adoption and their characteristics? Study was conducted in 3
villages in Kafr EI-Sheikh Governorate. A sample 0f278 WGs was personally interviewed, by using a questionnaire

designed for data collection.

The most important results could be summarized as follows:
- Farmers perceived hydro-climatic variability as high and the quality of available hydro-climatic information as
poor. They indicateda need for more accurate, time-specific, trusted and applicable information for improving
agricultural decision-making. It was conclude that there is high potential and need for hydro-climatic information

services tailored for farmers in the study area.

- The results of factorial analysis showed that there were three main factors namely: a) Efficient Agricultural
Production, b) Innovativeand Trustworthy Information, and ¢) experience-based personal influence. These three

factors, together explain 52.34% of the total variance.
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1. INTRODUCTION

The agricultural sector faces a main
challenge to increase production in order to feed a
growing and increasingly prosperous population
specially in the view of decreasing availability of
natural resources. Factors of particular concern are
water shortages, declining soil fertility, effects of
climate change and rapid decrease of fertile soil due
to urbanization. (Abhay Kumar and K. M. Singh,
2019).

Agriculture in Egypt faces many difficulties,
such as scarcity of land and water resources, land
fragmentation, and increasing demand for food,
When need a sustainably expand agricultural
production to meet escalating domestic demand for
food and serve as a pathway out of poverty,
particularly in rural areas. (Abdelaal, 2021)

Egypt's food security is facing three critical
challenges, which are ever-increasing population,
shortage of natural resources and climate change,
(Kheir. etal, 2019). As reported by (FAO, 2012), the
rapidly growing as population and a stagnation in
wheat vyields over the last decade will lead to
increased wheat shortages.

Egypt is considered as the largest importer
of wheat since one-third of its people's food
consumption, in terms of calorie intake, depend on
wheat products. This leads Egypt to be one of the
countries that were hurt most by the turbulence of
global food markets in recent years. (Tetsuii, 2018)

Egypt has a population of around 100
million (with an increasing grown at a rate of 1.9%
per year) mostly (around 97%) concentrated in the
basin of the Nile river and the Nile Delta and a
significant percentage (around 29%) of the total
work force is the agricultural sector.(Ahmed et
al,2020)

Therefore, wheat production and storage has
become one of the most important issues facing
Egypt at the present and in the future due to the
limited number of countries that can export wheat,
Homegrown wheat accounts for only half the wheat
consumption in the nation, making the domestic
markets susceptible to the volatility of foreign
supply (Asmaa. et al, 2020).

Besides the mitigation of climate change,
there is a growing need to adapt with these changes
(Soha, 2021) According to the recent Global
Adaptation Commission report, the most powerful
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way to adapt is to invest in early awareness services
and pay special attention to impact-based forecasts.
(Kheir. et al, 2019). Food security is generally
negatively impacted by increasing wheat demand
and input prices, soil degradation, greenhouse
emissions and competition between land and the
main impact of increasing temperature on wheat
crop productivity is mainly due to a reduced time
from crop emergence to maturity.

Climate Change (CC) impacts include
increased frequency of flash flood events, droughts,
or periods of water deficiencies and rising
temperatures. As well, sea level rise is also an
important issue ( Heba Elbasiouny and Fathy
Elbehiry, 2018). The models that describe global
climate are mathematical representations of physical
and dynamical processes to simulate the interaction
within and in between the atmosphere, land surface,
oceans and sea ice (Samih et al, 2020)

A Report of the Intergovernmental Panel on
Climate Change (IPCC,2014) indicated that risks
arising from climate change could be made worse by
the interactions between hazards, vulnerability, and
exposure (people, assets, or ecosystems). also
suggested that Egypt’s precipitation may decrease
due to climate change which in Egypt would
decrease crop yields for most crops, with wheat
yields expected to be reduced by up to 9% in 2030
and by close to 20% in 2060. Although the limited
availability of supply resources is the main challenge
facing the water resources system in Egypt. In the
demand side, many challenges are found (Omar. et
al,2021).

The CC negative effects could seriously
threaten the Nile Delta, as reported by (Alkhawaga.
et al, 2022), the Sea Level Rise (SLR) will affect
coastal areas and its inhabitants, especially the Nile
Delta coast. About 12% of agricultural land areas in
the Nile Delta would be affected by 1.0 m SLR and
salinization problems. Estimated that about 8.35% of
the agricultural area in Kafr EI-Sheikh governorate
would be inundated under the impact of global SLR
of 43 cm and the land subsidence.

The effect of environmental stress on crop
plants depends on the growth stage«< growth habit,
crop species and cultivar (Hassan, 2022). The wheat
crop is characterized by the seasonality of harvest
and the consumption is continuous during the year,
where the Egyptian food behavior depends on wheat
as the main food. (Asmaa. et al, 2020) Heat stress
throughout the late sown condition reduced total
chlorophyll content, leaf area, grain filling duration,
plant height, and grain yield. (Akter and Islam
2017). As reported by (McCarl et al, 2015)
Agricultural adaptation In Egypt is Vera important,
especially in Nile Delta, to achieve food security and
sustainable water management. (Hazem et al, 2019)

has presented different adaptation strategy options,
including minimizing tillage, changing planting
dates, the development and produce of new crop
varieties, increased use of water and soil
conservation techniques, crop diversification, use of
subsidies and taxes, improvement in agricultural
markets, changed use of capital and labor, shading
and sheltering/tree planting, mixed crop-livestock
farming systems, and diversification from farm to
nonfarm activities

Few research has been conducted on about the
currently available technical package of the BFPs,
related to wheat crop management, specifically as
responses to water and weather-related stresses. It
has therefore been considered important to clearly
understand both the WGS’ current situation, when
preparing them to face the challenges of CC related
to wheat crop, and the advisory services in this
situation. The problem of this study was to measure
the levels of application or adoption of these BFPs
among WGs and to identify the relationships
between the WGs' levels and their characteristics.
Objectives of the current study were to:

1. Identify the currently available technical
package of the BFPs, related to wheat
management, specifically as responses to water
and weather-related stresses.

2. Measure the levels of application/ adoption of
these BFPs among WGs in the ND of Egypt.

3. ldentify the relationships between the WGs'
levels of application/ adoption and their
characteristics.

2. MATERIALS AND METHODS
2.1. Study Area and Sample Selection

This study was conducted in Kafr EI-Sheikh,
which is considered one of the main areas in wheat
production, as it occupies the third place of wheat
production, among Egyptian Governorates. Most of
the farms in the Kafr EI-Sheikh are small, with an
average size of 3—4 feddan (~1.5 hectares). Wheat is
a cold season crop and is sensitive to thermal and
wet stress during the reproductive phase,
Furthermore, high terminal temperature through
flowering increased canopy temperature and leaf and
stem rust susceptibility Chlorophyll content
weakened significantly under the late sown
condition, due to high temperature damage on
chloroplast (Hassan, 2022). As shown in table (1),
the distribution of the area planted with the wheat
crop on the five largest districts in Kafr EI-Sheikh
Governorate, and also the number of wheat growers
in each districts. Sidi Salem has been shoes one of
the largest districts in terms of wheat, Therefore, this
three largest villages were selected from this districts
in terms and number of wheat growers.
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Table 1. Distribution of wheat area and wheat grower Kafr El Sheikh districts Governorate during

agricultural season 2020/2021

Districts Wheat area in acres Number of Growers
Kafr El Sheikh 34930 36825
Desouq 40513 41615
Sidi Salem 36828 32959
Bella 26522 27656
Al Hamoul 21343 21968

Source: the Agriculture Directorate in Kafr El-Sheikh, public Administration of Agricultural Affairs, Statistics

Department, 2021

The study population was represented in the
total number of wheat growers in the selected
villages, which amounted to (3335) growers. To
determine the sample size, the Krijicie and Morgan
equation was applied. Applying a simple random

selection, the total sample size reached 278,
distributed over the selected villages as follows: 100
growers from village Damro, 77 from village Kom
al-Dahab, and 101 from village Manshaet Abbas
(table 2).

Table 2. Distribution of the study sample in the selected villages of Sidi Salem Districts

Village Number of Growers Number of Growers in the sample %
Damro 1206 100 36.16
Kom al-Dahab 915 77 27.44
Manshaet Abbas 1214 101 36.40
Total 3335 278 100

Source: Agricultural tenure records in agricultural cooperative and associations in selected districtss and villages, 2021

2.2.Data Collection

The personal interviews, by using a
questionnaire, designed and pretested for the study
objectives, was used as a data collection tool, The
guestionnaire included a part related to the
independent variables, and the other part related to
the implementation practices of the technical
recommendations to adapt with climate changes on
the wheat management. The SPSS was used for data
processing and analysis.

3. RESULTS
3.1.Respondents Characteristics:

Table data (3) shows the distribution of
respondents according to their personal, social and
economic characteristics (age, marital status,
educational  status,  their  informal social
participation, agricultural and livestock holding
capacity, mechanism, attitude towards new ideas,
cosmopoliteness, contact with change agent, opinion
leadership Their average productivity of wheat per
acre, exposure to new means of information sources,
availability of local facilities, duration of their
experience in wheat cultivation, area cultivated with
wheat, exposure to sources of information on which
they depend, source of income, access to weather
information, frequency of climate changes, and
severity of changes climatic conditions, and access
to extension services). It was found:

- The majority of respondents (65.8%) fall into

the middle-age category (41-63),
- Nearly half of the respondents (47.8%) have
a secondary school certificate,

- The highest percentage of informal social
participation is in the middle group (57.6%),

- The majority of them (82%) reported that
their access to extension services is medium,

- The majority of the respondents (90.3%), have
small and medium land (Less than 42 karat-
89 Karat), medium animal wealth (80.6), and
70.1 % of them have medium machinery
capacity,

- The majority (76.3%) confirmed that climate
changes were repeated at least twice and the
severity of these changes was medium

(78.8%).
3.2. The currently available technical package
of the BFPs, related to wheat

management, specifically as responses to
water and weather-related stresses

Based on the latest research articles, and
technical scientific references, on how farmers can
cope with the negative effects of CCs with regard to
wheat cultivation, the following 28 practice
represent the most important BFPs:

(i) Practices to reduce the impact of increasing or
decreasing temperatures, wind and rain on the
crop: It is to stop spraying pesticides when the
wind blows, and add potassium sulfate in the
event that less rain is expected or irrigation shifts
will be delayed (50 kg /F). not plowing the soil to
depths that lose its moisture before planting,
avoiding irrigation at  afternoon when the
temperature increases and planting a fence of
trees around the farm to protect crops from wind
and wheat from dormancy, preventing irrigation
of plants 15 days before harvest, and increasing
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Table 3. Distribution of the respondents of according to their studied characteristics (n = 278)

Characteristics N %  Characteristics N %
Age: Size land holding:
Younger age. (under 41 years old) 43 15,5 Small (less than 42 Karats) 116 417
Middle age (41-63 years old) 183 65.8 Medium (42 - 89 Karats) 135 48.6
Old age (more than 63 years) 52 18.7 large (more than 89) 27 9.7
Educational status:
Marital status: illiterate 18 6.5
Single 7 2.5 Reads and writes 36 12.9
Married 255 91.7 primary 5 1.8
Divorced 3 1.1  preparatory 6 2.2
Widower 13 4.7 secondary 133 478
university 80 28.8
Animal holding capacity: Automatic holding capacity:
Small (zero - less than 1) animal unit 21 7.6 small (O- lessthan 1) 32 11.5
Average (1-3) animal unit 244 80.6 Average (1-3) 195 70.1
Large (more than 3) animal unit 33 11.9 large (more than 3) 51 18.3
opinion leadership: Availability of local facilities:
Low (zero - less than 1 degree) 103 37.1 Low (less than 4) degree 115 414
Average (1-3 degrees) 96 34.5 Awverage (4-6) grade 151 54.3
High (more than 3 degrees) 79 28.4 High (more than 6) degree 12 3.4
Exposure to newmeans of . .
information: Access to extension services:
Low (less than 2 degrees) 50 18  Low (under 3) degrees 40 14.4
Average (2-6) degrees 179 64.4 Average (3-10) degrees 228 82
High (more than 6) degrees 49 17.6 High (above 10) degrees 10 3.6
Informal social participation: Attitude towards new ideas:
Low (less than 22 degrees) 58 20.9 Low (less than 15) degrees 25 9
Average (22 -28) degrees 160 57.6 Average (15-17) degree 211 75.9
High (more than 28) degrees 60 21.6 High (morethan 17) degrees 42 15.1
Exposure to information sources: cosmopoliteness:
Low (less than 15) degrees 56 20.1 Low (less than 6 degrees) 73 26.3
Average (15 -25) degrees 173 62.2 Average (6-10) degrees 153 55
High (more than 25) degrees 49 17.6 High (more than 10) 52 18.7
Contact of change agent: Frequency of climatic changes:
Low (less than 7) degrees 55 19.8 repeated once 20 7.2
Average (7-13) degree 162 58.3 repeated two times 212  76.3
High (more than 13) degrees 61 21.9 repeated three times 46 16.5
Continuing to wheat cultivation: Source of income:
It continues every year. 69 24.8 Income from agriculture only 138  49.6
Not Continuous 209 75.2 Income from other activity 140 50.4
Get weather information: Experience in wheat cultivation:
Rarely. 67 24.1 Few (under 12) years of age 51 18.3
Sometimes. 209 75.2 Average (112 -18): 192 69.1
Always. 2 0.7 Large (older than 18) 35 12.6
:"Y(fer&%e amount of production : Intensity of climate change:
low (less than 12) 34 122 Weak 56 20.1
Average (12 -16) 184 66.2 Average 219 78.8
60 21.6 severe 3 1.1

high (more than 16)

(i) The number of irrigation times on the
protector when the temperature rises Heat or little
rain.

(iii)  The practices of planting dates, which are
arranging with the neighboring farmers to plant
wheat at the same time and following the
recommended agricultural cycle (wheat and then
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The use of a plow under the soil, the addition of
urea in case of salinity of the soil, the addition of
agricultural soil conditioners (municipal fertilizer
- chick compost fertilizer), the addition of
biological fertilizers (microbial - phosphorous),
taking into account irrigation at the appropriate
dates and in the appropriate quantity in each
irrigation, and avoiding the drowning of the
wheat crop when Irrigation with the necessity of
draining the excess water, adding folic acid and
humic acid to the soil, adding manufactured
organic fertilizers at a rate of 20 cubic meters per
feddan, spraying microelements of iron, zinc and
manganese compounds, and planting on lines or
terraces.

(iv)  The appropriate selection practices for these
changes are the cultivation of drought and heat-
bearing varieties (Giza 168 - Egypt 1 - Seds 1),
and the loading of some crops on the wheat crop.

(v)  The practices to reduce the prevalence of
pests and diseases are earlier in the time of
agriculture to resist the yellow rust, increase the
number of pest resistance and purify the grass.
3.3. Respondents' levels of implementing the

technical recommendations to adapt with

the negative effects of CC:

As shown in table (4). Degrees of
implementing the technical recommendations to

adapt with the negative effects of CC, ranged from
(6 to 22) degrees with an average of 13.2 and a
standard deviation of 3.35. The majority of the
respondents (85.2%) fall in the medium a high levels
categories (11 scores and above), compared with
14.8% in the low level category (less than 11
scores).

The results of Table (4) show that the
majority of the respondents farmers with a
percentage of (70.1%) have a medium executive
level, while (14.8%) have a low level of
implementation, and this indicates that the majority
of them do not implement agricultural operations
related to achieving their agricultural adaptation to
the wheat crop in light of the current climatic
changes, despite That these practices, if
implemented, could achieve a tangible increase in
the productivity of the wheat crop and avoid it for
some production problems resulting from climate
changes, as well as the lack of recommendations
made by agricultural guidance in this field, and to
identify the most important of those practices that
the surveyed farmers do not implement and related
to technical recommendations of avoiding the effects
of climatic changes on the productivity of the wheat
crop, as they were arranged in descending order
according to the average degree of each practice.

Table 4. Distribution of the respondents according to the levels of implementing the technical
recommendations to adapt with the negative effects of CC on the productivity of the wheat

crop (n = 278)

Executive Level Categories (Applied) Degree Frequency %

Low executive level (6 - 10) 41 14.8
Average Executive Level (11-17) 195 70.1
High executive level (18-22) 42 15.1
Total 278 100

The results in Table (5) show the variation
in the rates of application of some agricultural
operations associated with avoiding the effects of
climate changes on the productivity of the wheat
crop, and that this variation in application may
negatively affect the productivity of the crop, while
we find that there is a high implementation of some
practices such as: cultivation on lines or terraces,
and cultivation Varieties tolerant of drought and heat
(Giza 168 - Egypt 1 - Seds 1) with a medium score
of 0.73, followed by the arrangement with
neighboring farmers to grow wheat at the same time
with a medium score of 0.69.

Some essential practices demonstrated low
levels of implementation. Among the  most
important of which are: spraying the micro-elements
of iron, zinc and manganese compounds at an
average score of 0.29, followed by the cultivation of
wheat in the second half of November with a

medium score of 0.27. In the last order came the
increase in the number of times of pest resistance
and weed control, with an average score of 0.22.

3.4.Factor analysis of the studied variables.

It is showed from the results of Table (6)
according to the " Kaiser Meyer Olkin Measure
(KMO) to judge the adequacy of the sample, and
"Bartlett's Test of Sphericity" that the value of Olkin
is equal to (0.696), which is greater than (0.5), which
indicates an increase in reliability. For the factors
that we get from the factor analysis, we also judge
the adequacy of the sample size. It also shows that
the P-Value of the Bartlett test is equal to (0.000)
which is less than (0.05), and this means that the
correlation matrix is not equal to the unity matrix,
and that there is a correlation between some
variables in the matrix, so a factorial analysis of the
data can be performed.

321



Scientific Journal of Agricultural Sciences 3 (2): 317-326, 2021

Table 5. Implementation of some practices of the farmers surveyed related to the technical
recommendations for avoiding degrees the effects of climate changes on the productivity of
the wheat crop in descending order according to the average degree of each practice (n =278)

Wheat farming practices to adapt to climate Implemented  Not Implemented Average

change N % N % degree
1 Farming on lines or terraces 202 72.7 76 27.3 0.73
Cultivation of drought- and heat-tolerant
2 Varieties (Giza 168 - Egypt 1 - Seds 1) 202 2.7 76 213 0.3
3 Arranging with ne!ghborlng farmers to grow 101 68.7 87 313 0.69
wheat at the same time
Follow the recommended agricultural cycle 186 669 92 331 0.67
(wheat then legume crops)
Stop spraying pesticides when the wind blows 178 64 100 36 0.64
Add potassium sulfate if less rain is expected or
© irrigation shifts will be delayed (50 kg/feddan). 172 619 106 81 062
7 Not plowmg th_e soil to depths that lose moisture 171 615 107 385 0.62
before Cultivation
8 Good settlement of agricultural land before 171 615 107 38.5 062
Cultivation
9 Early Cultivation time to resist aphids and 166 599 112 403 0.60
yellow rust
10  Add agricultural sulfur when growing wheat 161 57.9 117 42.1 0.58
11 Loaqiing some crops on \_/vheat crop 159 57.2 119 42.8 0.57
12 Av0|d afternoon irrigation when temperature 155 558 123 442 0.56
increases
Planting a fence of trees around the farm to
13  protect crops from the wind and wheat from the 153 55 125 45 0.55
dormancy
Adding superphosphate (150 kg), ammonium
14 nitrate (300 kg) or ammonium sulfate (480 kg). 144 18 134 48.2 0.52
15 Eg(re\\//g:ttlon of plant irrigation 15 days before 145 592 133 478 0.52
16  Use a plow under the soil 143 51.4 135 48.6 0.51
17 Addition of urea in case of salinity of the Land 140 50.4 138 49.6 0.50
18 Addlt!o_n of c_o_ndltlone_rs to _a_grlcultural soil 140 504 138 496 0.50
(municipal fertilizer - chick fertilizer - compost)
19  Adding bio-fertilizers (microbial - phosphorous) 127 45..7 151 54.3 0.46
Increasing the number of irrigation times on the
20 protector when the temperature is high or 116 41.7 162 58.3 0.42
rainfall is low
Taking into account irrigation at the appropriate
21 times and in the appropriate amount in each 106 38.1 172 61.9 0.38
irrigation
22 Adding folic acid and humic acid to the soil - 96 345 182 65.5 0.35
23 A\_/Old drowning the_wheat crop when irrigating 91 327 187 673 0.33
with the need to drain the excess water
24 Adding m_anufactured organic fertilizers at a rate 84 302 194 69.8 0.30
of 20 cubic meters per feddan
Spraying microelements of iron, zinc and
25 manganese compounds 82 29.5 196 70.5 0.29
26 Wheat cultivation in the second half of 76 273 202 797 0.27
November
27 Increase the frequency of pest resistance and 60 216 218 78.4 0.22
weed control
28 Change to activity other than agriculture 21 7.6 257 92.4 0.08

Source: collected and calculated from field research data in Kafr EI-Sheikh Governorate in 2021
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Table 6. Kaiser Meyer Olkin Measure (KMO)

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.
Bartlett's Test of Sphericity

Sig.

Approx. Chi-Square
Df

.696
887.573
120
.000

Factor analysis of the thirteen research
variables was conducted using Hottelling's Principal
Components method as the most accurate and
commonly used method. It was also relied on the
method of determining the variables with significant
values for each factor in the light of Loading that
saturates the major (more than 0.40), and on the
values of the latent root Eigen value (the eigenvalue)
of the factors so that they are not less than one
correct according to the Kaiser test (Feloor. et al,
2011) In order to identify the extracted factors with
functional ramifications, the factors were rotated by
Varimax method to avoid randomness in
determining the factors and logical interpretation of
them.

According to the results, the studied
variables were combined into six factors, where the
value of the Latent root of each of them was greater
than the correct one. Together, these six factors
contributed to explaining 62.583% of the total
variance in the practices of the respondents farmers
related to technical recommendations for avoiding
the effects of climate changes on the productivity
wheat crop.

And taking into account what most of the
scientific literature related to factor analysis
indicated that the factor must be saturated with at
least three significant variables in order to be
interpreted (Faraj and Khalil, 2014), (Faraj, 1980),
and (Khattab et al., 2016), the It was sufficient to
present the results related to the first, second and
third factors, and they explain approximately
52.34% of the total variance in the degree of
practices of the respondents farmers related to
technical recommendations for avoiding the effects
of climatic changes on the productivity of the wheat
crop, as follows:

The first factor: Efficient Agricultural Production:

The results presented in Table (7) show that
the first factor has saturated three variables with
great saturation values, which are, in order, the
agricultural tenure in Kirrats (.888), the area planted
with wheat (.884), the amount of production (.403).

Based on the components of this factor, the
agricultural productive efficiency (the ability to
make the most of agricultural resources), the greater
the cultivated area, which is accompanied by an
increase in production, the more productive the
farmer will be, which makes him more eager to
follow and learn the information related to the

farmers’ practices to adapt to climate changes. And
the larger the cultivated area, the more interested the
producer is in searching for information and
practices related to climate change adaptation
practices, which leads to increased productivity.
Factor Two: Innovative and Trustworthy
Information

The results in Table (7) show that the
second factor has been saturated with four variables
with great saturation values, which are, respectively:
the use of new information means (.781), sources of
information for farmers (.685), openness to the
outside world (.667), Informal social participation
(.508)

Based on the components of this factor, it
refers to the search for new means of information, as
the phenomena, including sudden & severe changes,
are also included, so the farmer resorts to using new
means of information and obtains information from
a reliable source of high credible, by expanding the
circle of his information and the degree of exposure
to non-information sources. Traditional and non-
local as they are quick to respond to climate change
The third factor: experience-based personal
influence:

The results shown in Table (7) show that the third
factor has been saturated with three variables with
great saturation values, which are, in order: opinion
leadership  (.695), source of income (.652),
continuing to grow wheat (.590) based on the
components of this factor indicating To the fact that
continuity in agriculture raises the capabilities of the
farmer or his experiences and thus improves his
information and qualifies him to become an opinion
leader and increases his confidence in himself and
his trends, which leads to his ability to help other
farmers

From the above, it is showed the link and
interaction of the basic factors, as it becomes clear
that the use of highly credible information leads to
an increase in productivity after increasing the
sources of information.
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