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Abstract   

      The aim of the study was to identify the knowledge needs of vegetable crop farmers in managing 

agricultural technologies in the protected area in each of the following areas: the field of establishing 

and designing greenhouses, the field of growing and serving vegetables in greenhouses, and the field 

of controlling environmental factors within the protected area. The second objective was to identify 

whether there are significant correlations between the dependent variable and the studied 

independent variables such as (age, number of greenhouses, educational attainment, and type of 

cultivated crops). The research population was (235) farmers who own greenhouses in Nineveh 

Governorate. A simple random sample was drawn from them at a rate of (29%), meaning the final 

sample was (68) respondents. Data were collected using a questionnaire. The results of the study 

indicated that there is a moderate need for information related to protected agriculture. The study 

also indicated in the results that there is a significant correlation at the probability level (P≤0.05) 

between the knowledge needs and each of the independent variables (number of greenhouses and 

type of cultivated crops). The study highlighted several recommendations, the most important of 

which are: conducting training courses for farmers to enhance their knowledge in crop cultivation 

and greenhouse management, and distributing guidance brochures to farmers to develop their 

knowledge of managing protected agriculture technique 

Key words: Farmers,knowledge needs, protected agriculture, vegetable crops,Nineveh 

Governorate. 

 

Introduction and research problem 

Agricultural extension plays an active role in 

development of hydroponics (1).The protected 

agriculture is a system of growing crops inside 

protected structures such as greenhouses. 

These are modern techniques such as artificial 

lighting, temperature control, moisture 

retention, and provision of plant nutrients to 

increase crop growth.This technology is 

considered very useful in areas with harsh 

climates and limited spaces. It increases crop 

productivity and reduces dependence on 

natural resources such as soil and water 

(2).Protected agriculture is called indoor 

agriculture and it aims to improve agricultural 

productivity and improve the growth 

environment for plants by covering the farms 

and protecting them from harsh weather 

conditions with a transparent cover made of 

transparent plastic or glass.Some modern 

methods can be used to attract thermal energy 

(3).We can control the temperature, humidity, 

light, and air purity inside the farm and to 

increase of Plant growth period, crop 

productivity, product quality and reduces 



Euphrates Journal of Agricultural Science-17 (2):258-269, (june.2025)                       Hasan et al. 

 
  ISSN 2072-3857           

 
259 

disease incidence (4).In addition, protected 

agriculture helps protect the agricultural 

environment by reducing the use of pesticides 

and chemical fertilizers which leads to less 

pollution and improved quality of agricultural 

products and helps create a sustainable 

environment for subsequent generations. 

The technology used in protected agriculture 

includes many systems (5) which are as 

follows: 

1. Environmental control system: This system 

uses sensors to measure temperature, humidity 

and air quality within the farm’s internal 

environment which enables it to control 

environmental factors, reduce agricultural 

waste and save electricity. 

2. Lighting: Artificial lamps are used to 

stabilize the heat and thus improving growth 

and increasing farm productivity. 

3. Nutrition system: This technology is used to 

provide the necessary nutrients to plants 

within irrigation water, neutralize harmful 

elements and filter the used water. 

4. Irrigation system:This system uses 

technologies to reduce water consumption to 

protect the environment and save the planet 

such as a micro-drip system for irrigation. 

5. Robots and drones: Robots and drones are 

used to monitor and analyze agricultural soils, 

identify problem areas that require additional 

care and are also used to harvest agricultural 

commodities. 

In addition , there are many types of 

technology was used in protected agriculture 

(6) which are as follows: 

1. Smart irrigation systems: Sensors and 

automatic control are used to determine the 

water needs of plants and provide it 

efficiently.As a result, the concept of using 

these techniques to collect the forage crops 

like clover (7.) 

2. Environmental control systems: Sensors are 

used to determine the level of temperature, 

humidity, and carbon dioxide in the 

environment surrounding plants and 

automatically adjust them to provide optimal 

conditions for plant growth. 

3. Disease and pest monitoring systems: 

Cameras and sensors are used to monitor and 

analyze potential diseases and pests in crops, 

warn farmers and take preventive measures 

(8.) 

4. Hydroponics: Techniques are used that 

allow plants to be grown in water instead of 

traditional soil, which reduces water and 

fertilizer consumption 

5. Agricultural robots: Autonomous robots and 

machines are used for farming, harvesting, 

inspecting and cleaning fields automatically 

and with high efficiency. 

In addition, there are many types of 

technology used in protected agriculture (6) 

which are as follows: 

1. Smart irrigation systems: Sensors and 

automatic control are used to determine the 

water needs of plants and provide it 

efficiently. As a result, the concept of using of 

these methods for some forage crops such as 

clover (7.) 

2. Environmental control systems: Sensors are 

used to determine the level of temperature, 

humidity, and carbon dioxide in the 

environment surrounding plants, and 

automatically adjust them to provide optimal 

conditions for plant growth. 

3. Disease and pest monitoring systems: 

Cameras and sensors are used to monitor and 

analyze potential diseases and pests in crops, 

warn farmers and take preventive measures 

(8.) 

4. Hydroponics: Techniques are used that 

allow plants to be grown in water instead of 
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traditional soil, which reduces water and 

fertilizer consumption 

5. Agricultural robots: Autonomous robots and 

machines are used for farming, harvesting, 

inspecting, and cleaning fields automatically 

and with high efficiency. 

Some approaches employed in protected 

agriculture take into account environmental 

challenges and to some resistant for climate 

swings (9) which help increase farm 

productivity, improve resource use efficiency, 

and reduce environmental pollution. Among 

the crops grown in the greenhouse system are 

tomatoes, cucumbers, lettuce, peppers, basil, 

parsley, thyme, strawberries, eggplant, green 

beans, and radishes (10). Protected agriculture: 

This involves providing services to 

greenhouse growers, identifying their needs in 

protected areas, and creating an environment 

that protects plants from adverse weather 

conditions and pests. It also helps produce 

high-quality fresh vegetables year-round. 

Given the importance of this topic, it was 

necessary to provide guidance and direction to 

growers in the field of greenhouse vegetable 

crops. This was achieved by identifying their 

needs and providing them with relevant 

information and knowledge through training 

courses and informational bulletins provided 

by agricultural extension workers. (11).It was 

the responsibility of agricultural guidance 

through agricultural extension research was 

responsibility to identify farmers’ needs for 

knowledge and information related to the 

management of vegetable cultivation 

technology in greenhouses and through the 

knowledge gap in field of technology 

management related to vegetable cultivation in 

greenhouses. This is considered a problem that 

must be solved through this study by 

answering the following research questions :-  

   1. What are the cognitive needs of some 

vegetable crops growers in the protected 

agriculture technology      management in 

Nineveh Governorate in general? 

    2. What are the cognitive needs of some 

vegetable crops growers in the protected 

agriculture technology    management in 

Nineveh Governorate in each of the following 

study areas (field of establishing and 

designing greenhouses, field of growing 

vegetables and serving in greenhouses, field of 

controlling environmental factors inside 

greenhouses?) 

 3. What is the correlation between the 

dependent variable (cognitive needs) and the 

independent variables (age, educational level, 

number of greenhouses, type of crops grown.) 

Research objectives: 

1. To identify the cognitive needs of some 

vegetable crops farmers in management of 

protected agriculture technology in Nineveh 

Governorate in general. 

2. To identify the cognitive needs of some 

vegetable crops farmers in management of 

protected agriculture technology in Nineveh 

Governorate in each of the following study 

fields (field of establishing and designing 

greenhouses, field of growing vegetables and 

serving them in greenhouses, field of 

controlling environmental factors inside 

greenhouses.) 

3. Determining the relationship between the 

dependent and independent factors which 

include number of greenhouses, age, 

educational attainment and type of crops 

grown.) 

The research importance: 

The importance of greenhouses lies in fact that 

they provide a high-return economy for 

vegetable crop farmers and provide them with 

large areas of agricultural land to grow 

important vegetable crops. Moreover, to 
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diversity of crops grown in them and 

protecting them from the cold of winter and 

heat of summer, thus finally returning a large 

economic return for farmers and the country as 

a whole. 

Research hypotheses: 

1. There is no significant correlation between 

cognitive needs and the age variable. 

2. There is no significant correlation between 

cognitive needs and the variable of 

educational level. 

3. There is no significant correlation between 

cognitive needs and the variable of the number 

of greenhouses. 

4. There is no substantial relationship between 

cognitive needs and sort of crops farmed. 

Materials and methods  :  

The descriptive strategy was utilized in current 

study because the research data are descriptive 

and faithful to reality that needs to be 

investigated and reality is accurately depicted 

Sometimes the survey method is used (13.) 

Research area: 

The study area was focused on Nineveh 

Governorate, which has a large number of 

agricultural workers engaged in agricultural 

extension. 

The Research community and sample: 

This study included all growers who owned 

protected dwellings which totaled 235 

farmers. 

A simple random sample was selected at a rate 

of 29% and so this sample size reached 68 

respondents which was distributed throughout 

the governorate. 

Data collection tool :-  

Part One: Independent factors: It includes 

some personal characteristics of the 

respondents, which are (age,educational 

level,number of greenhouses,type of crops 

grown).The following was measured :-  

1. Age:Each year's score was used to calculate 

the age. 

2. Educational attainment: It was assessed 

using substitutes (by given score  (1) for 

illiterate and given number (2) for Reads and 

writes and given number (3) for primary stage 

and given number (4) for intermediate and 

given number (5) for Preparatory and given 

number (6) for College. 

3. Number of greenhouses: by giving score for 

each house. 

4. Type of crops grown: by giving a symbol for 

each crop such as (1) for eggplant, (2)for 

tomato , (3) for cucumbers , (4) for pepper and  

(5) for each other crop (5.) 

Part Two:The cognitive requirements of 

vegetable farmers are the dependent variable 

in Nineveh Governorate. This variable 

included (37) paragraphs distributed over three 

fields which namely (field of establishing and 

designing greenhouses, field of growing 

vegetables and serving them in greenhouses, 

field of controlling environmental factors 

inside greenhouses). At a rate of (12, 13, 12) 

paragraphs for each field respectively, and 

they were measured  by using a tetra  scale 

that includes some following alternatives: 

(a).big need, a medium need, a little need, I do 

not need) and the alternatives were given 

numerical values (1, 2, 3, 4) were assigned to 

each of the choices respectively. 

Validity and reliability: 

1. Validity: refers to how well scale fulfills 

intended functions and goals for which it was 

created (13) which inorder to verify the 

apparent validity and to ensure the validity of 

the paragraphs in their initial form, so they 

were presented to professionals and authorities 

in the domains of agricultural advisory in the 

Department of Agricultural Guidance in the 

College of Agriculture and Forestry at the 

University of Mosul, and they received the 
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approval of the arbitrators at a rate of (85%), 

which indicates their suitability to measure 

what they were designed for the experts’ 

suggestions were taken into account regarding 

some amendments.So the number became 

Paragraphs (73) paragraphs and therefore the 

survey was prepared to gather firsthand 

information. 

2. Stability: It denotes outcomes if the scale is 

applied again to the same set of people after 

15-day interval (14).To find stability, a 

random survey sample (test-pre) was selected 

with a size of (30) farms that were excluded 

when selecting the research sample whose 

goal was to guarantee that questionnaire 

form's questions were understandable.To find 

the stability coefficient for the scale 

paragraphs and its validity, the Cronbach's 

alpha coefficient was used because it gives the 

minimum estimated value for the stability 

coefficient (15) and Determining the 

correlation between each paragraph's variation 

and  overall variance which is necessary to 

determine the Cronbach's alpha value. 

According to (16) a value of the stability 

coefficient of 0.80 or higher is deemed 

appropriate and signifies the stability of the 

scale.  and if it is more than (0.70), it is 

considered acceptable (17).The value of the 

stability coefficient for the dependent variable 

of the current research reached (91%), and 

thus tool is considered stable and acceptable. 

Data Collection  .  

After the questionnaire form was ready to 

collect data, it was distributed on (68) 

respondents which other than the initial 

sample of (30 respondents.) 

Statistical Methods: 

After completing data collection, the data were 

verified, transcribed, and organized into tables 

using the Excel program in accordance with 

the study objectives. The Statistical Package 

for the Social Sciences (SPSS) versions 18, 

19, and 20 were then utilized to evaluate the 

data 

Results and Discussion 

1. First objective : to identifying the cognitive 

needs of some vegetable crops farmers in the 

management of protected agriculture 

technology in Nineveh Governorate in 

general. 

The findings demonstrated that on a scale 

whose theoretical value was between (37-

148), farmers' real cognitive needs ranged 

from (40-145) with an average of (117) and a 

standard deviation of 13.13.The respondents 

were divided according to the actual scale into 

three categories using the range, as shown in 

table (1.) 

Table 1.Shows the respondents distribution which according to degree of the knowledge 

requirements of vegetable growers in general. 

Categories Number Percentage (%) 

Low (40-74) 8 11.8 

Medium (75-109) 21 30.9 

High (110-145) 39 57.3 

Total 68 100 

 

   ▁ X=117                     s.d.=13.3   .

 

The results of this study (table 1) shows that 

highest proportion of responders fell into the 

high category, accounting for 57.3 percent of 

all respondents and followed the medium 

category at (30.9%). Therefore, the level of 
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knowledge needs of vegetable farmers in 

general was high and perhaps the reason for 

this is that farmers have modest information in 

field of protected agriculture. 

Second objective: To identify the knowledge 

needs of farmers of some vegetable crops in 

management of protected agriculture 

technology in Nineveh Governorate for each 

of the following study fields (field of 

establishing and designing protected houses, 

field of growing vegetables and serving them 

in protected houses, field of controlling 

environmental factors inside protected 

houses.) 

The first field: The field of establishing and 

designing greenhouses. 

This results showed that the degree of farmers’ 

cognitive needs ranged between (10-45) with 

an arithmetic mean of (26.5) standard 

deviation of (5.46), on a theoretical scale with 

values ranging from 12 to 48.The range shown 

in table (2) was used to categorize the 

respondents into three groups. 

Table 2 shows the respondents' distribution based on the level of knowledge required for 

vegetable growers to create and design protected houses. 

Categories Number Percentage (%) 

Low (40-74) 8 11.8 

Medium (75-109) 21 30.9 

High (110-145) 39 57.3 

Total 68 100 

 

▁X=26.5                     s.d.=5.46  .  

Table (2) makes it evident that the largest 

proportion of respondents, or 58.8% of the 

total, were in the high category, followed by 

the medium category, or 26.5% of the 

respondents.Therefore, the degree of 

knowledge requirements of vegetable growers 

in field of establishing and designing 

greenhouses was high  and perhaps the reason 

for it is that the respondents which need more 

experience in field of designing and 

establishing greenhouses. 

The second field: The field of vegetable 

cultivation and its service in greenhouses. 

According to the findings, on a scale with a 

theoretical value between (13-52) farmers' 

cognitive needs varied between (9–44) with an 

average of (25) and a standard deviation of 

(8.5).The range shown in table (3) was used to 

categorize the respondents into three groups. 

 

Table 3.The respondents distribution to according to degree of knowledge needs of vegetable 

growers in field of vegetable cultivation and its service in protected houses  .  

Categories Number Percentage (%) 

Low (9-20) 9 13.23 

Medium (21-32) 23 33.84 

High (33- and above) 36 52.93 

Total 68 100% 

 

▁X=25                      s.d.=8.5. 
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The results, as shown in Table 3, show that 

52.93% of farmers were in the high category, 

while 33.84% were in the medium category. 

Therefore, the degree of knowledge need in 

this area is considered high, perhaps due to the 

scarcity of information received by 

respondents regarding vegetable cultivation 

and greenhouse services. 

Third field: The field of controlling 

environmental factors inside greenhouses. 

The result of the research was that the scores 

for this field were between (12-41) with an 

average of (21) with a standard deviation of 

(6.3) on a scale whose scores were between 

(12-48). The sample members were divided 

into three categories using the range as shown 

in table (4.) 

Table 4. Shows the respondents distribution according to the degree of knowledge needs of 

vegetable growers in field of controlling environmental factors inside greenhouses. 

Categories Number Percentage (%) 

Low (12-19) 21 30.8 

Medium (20-29) 11 16.1 

High(30-41) 36 53.1 

Totaal 68 68 100 

     ▁ X=21                              s.d.=6.3  .  

Through the results from table (4) it makes it 

evident that the largest proportion of 

respondents was 53.1% of the total in the high 

category, while the lowest number which 

(30.8%) was belonged to the low 

category.Therefore, the degree of knowledge 

needs of vegetable growers in field of 

controlling environmental factors inside 

greenhouses is described as high tending to 

decrease and perhaps the reason for it's that 

the respondents’ knowledge in field of 

controlling environmental factors was very 

little inside greenhouses and there were no 

updates in their old knowledge. 

3. The third objective:The goal is to determine 

the relationship between the dependent 

variable (cognitive needs)and an independent 

variables which included exposure to 

information sources, age, educational 

attainment, number of greenhouses, crop type, 

and years of greenhouse experience. 

1 . Age: The respondents were split up into 

three groups and as table (5) illustrates the 

middle group had the greatest participation 

rate at 46%. 

Table 5. Distribution of respondents according to age  .  

Categories Number (%) (r). Sig ∞ 

Low (25-35).          17 25 

0.084 
0.323 

  
0.05 

Medium (36-46). 25 36.76 

High (47-58).           26 38.24 

Total 68 100% 

 

 

  It was found that the highest percentage of 

the respondents was in the (middle) category 

with a percentage of (24.38), and to know the 

relationship between the degree of cognitive 

needs and the age variable, Pearson's simple 

correlation coefficient was used, which 

amounted to (0.084) and the significance level 

(sig.) to extract the correlation relationship 

through the value of (sig.) which was not 
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significant at this level, as it amounted to 

(0.323), which is greater than the significance 

value (0.05). Based on this, we accept the 

statistical hypothesis that indicates that age is 

not related to participation in decision-making. 

2. Educational level: The respondents were 

distributed according to the range into eight 

levels and the highest percentage was at the 

primary level where their percentage reached 

(37%) as shown in table (6.) 

  Table 6. Distribution of Respondents by Educational Level  .  

Categories Number (%) R Sig ∞ 

Illiterate 13 19.2 

0.097 0.473 0.05 

Reads and 

Writes 

12 17.65 

Primary 20 29.4 

Intermediate 10 14.7 

Preparatory 9 13.2    

College 2 2.9    

Total 68 100%    

 

The table above shows that the highest 

educational qualification for the respondents 

was primary school, with a percentage of (29.4 

), The value was insignificant at the 0.05 level, 

reaching 0.473, which is higher than the 

significance level, indicating that it is not 

significant at the 0.05 probability level. 

Therefore, we agree with the null hypothesis, 

perhaps because cognitive needs are not 

related to certifications in the greenhouse 

field. 

3. Number of plastic houses:The responders 

were split up into three groups with having the 

largest percentage is the high category (more 

than 10 years) and its percentage  reached 

(55.8%) as shown in table (7.) 

 

 

 

 

Table 7. Distribution of respondents according to Number of plastic houses 

. 

Categories Number (%) (r). Sig ∞ 

Less than5 Years 

 
10 14.7 

0.344 0.032 0.05 5-10 years 20 29.4 

More than 10 years 38 55.8 

Total 68 100٪ 

 

The table above shows that the highest 

percentage of respondents were in the (More 

than 10 years) category, with a percentage of 

(55.8). To find the relationship between the 

degree of cognitive needs and the variable of 

the number of greenhouses, Pearson's 

correlation coefficient was used, which 

reached (0.173), and the (Sig) value (0.032), 

which is less than the probability value (0.05). 

It was used to verify the significance of the 
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correlation, and as a result, it is statistically 

significant at the probability level (0.05). We 

support the research hypothesis that confirms 

the existence of a significant correlation 

between the two variables, and we reject the 

statistical hypothesis. This may be attributed 

to the fact that those who own more homes are 

more in need of information. 

 

  Table 8. Type of crop grown  .  

Categories Number (%) (r). Sig ∞ 

Eggplant 10 14.7 

0.647 0.029 0.05 
Tomato 22 32.4 

Cucumber 18 26.5 

Pepper 15 22 

Other Crops 3 4.4    

Total 68 100%    

 

 

The table above shows that the highest 

percentage of needs were for tomato farmers 

(32.4%). In order to find the relationship 

between the dependent variable, which is the 

knowledge need, and the quantitative variable 

(type of cultivated crops), Spearman's rank 

correlation coefficient was used, with a value 

of (0.147). When verifying the significance of 

the relationship through the probability value 

(sig) of (0.029), it was less than the standard 

value (0.05), and therefore it is significant at 

this level. Therefore, we reject the statistical 

hypothesis that states (there is no significant 

correlation between the dependent variable 

and the crop type variable) and accept the 

alternative hypothesis, which states (there is a 

statistically significant relationship between 

the two variables). This is due to the fact that 

the majority of farmers grow tomatoes in 

greenhouses and are most in need of 

knowledge related to greenhouses, as it is their 

most productive crop. 

Conclusions ;-  

1. The cognitive needs of farmers of some 

vegetable crops in management of protected 

agriculture technology were large for Nineveh 

Governorate in general and the explanation 

can be attributed to farmers' ignorance and 

lack of information in this study. 

2. The degree of identification of the cognitive 

needs of some vegetable crops farmers in 

management of protected agriculture 

technology was high in all areas and the 

reason may be due to lack of knowledge and 

information of farmers in all areas in Nineveh 

Governorate. 

3. The study showed a positive and significant 

correlation between each of variables of the 

number of plastic houses and the type of crop 

grown and degree of cognitive needs of 

vegetable farmers in management of protected 

agriculture technology in Nineveh 

Governorate. We conclude from this study that 

more number of houses owned by farmer.The 

more his need for knowledge in the field of 

study and also with the diversity of number of 

crops grown his need for learning and 

knowledge increases more in management of 

the technology of growing vegetable crops in 

protected houses. 

Recommendations 

1. Launch training courses in greenhouse crop 

management techniques . 
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2. Provide farmers with information and 

knowledge related to greenhouse crop 

management . 

3. Provide greenhouses by the Ministry of 

Agriculture to farmers to raise their economic 

level . 

4. Distribute greenhouse management 

guidebooks to farmers in Nineveh 

Governorate . 

5. Conduct further studies on the cultivation of 

other crops in other regions to disseminate 

their benefits. 

6. The need to provide farmers with relevant 

information and knowledge regarding the 

management of crops grown in protected 

environments. 
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