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			Abstract | This study was conducted in the Ziarat district of Balochistan to determine the socioeconomic determinants of the awareness and adoption of apple production practices in 2019. This study selected Ziarat district to investigate socioeconomic determinants of the awareness and adoption of apple production because it is located in the center of the high apple-growing districts in northern Balochistan. A sample of 120 respondents was selected through multi-stage-random sampling from two tehsils (Sinjawi and Ziarat) of district Ziarat. Data were collected with the help of a pre-tested interview schedule. The association of some chosen socioeconomic characteristics like age, education, and size of landholding of the farmers with their awareness and adoption level was measured through the chi-squire (χ2) test. The research outcomes showed that 49.2% of the respondents were middle-aged (35-50 years), the majority (72.5%) were illiterate, and 45% of respondents had medium-sized landholding, and they had excellent farming knowledge and apple growing experience. Furthermore, a non-significant association exists between age and adoption, and a significant association between landholding and awareness about recommendations has been found. A non-significant association existed between apple-growing experience and awareness/ adoption of recommendations. It is recommended that apple growers need direct or indirect training about the latest technologies and innovations, which helps enhance the adoption rate, apple yield and production, andgrower’s income.
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			Introduction 

			Reducing global poverty and hunger is one of the core goals of the United Nation’s Sustainable Development Goals (SDGs). It is predicted that the world population will reach 9.7 billion by the end of 2050, and Pakistan’s population is expected to increase substantially in the coming decades (UN, 2021; Khan et al., 2020). Pakistan’s current population is 212 million, and it is expected to increase to 250 million by 2030 (UN, 2021). The huge population growth requires more food and more resources. For a long time, the agricultural sector has been liable for Pakistan’s population growth to ensure food security. The agricultural sector plays a vital role in Pakistan’s economic growth, contributing 19.2% of national income. In Pakistan, the agricultural industries provide job opportunities for 35.8% of the workforce (GoP, 2021).

			Horticulture has a significant contribution to the agricultural industry. Horticultural crops, such as fruits and vegetables, play an important role in balancing human diets. On the one hand, these crops provide energy-rich foods, and essential nutrients. Pakistan is characterized by diverse topography, ecosystems, and climate zones and consider rich in natural resources, including fertile agricultural lands. Horticultural crops include fruits, vegetables, tuber crops, medicinal plants, roots, ornamental, aromatic plants, and spices (Ullah et al., 2017; Khan et al., 2020). In recent years, horticultural production has gained considerable momentum to increase export revenues. Specifically, Pakistan grows 12 million tons of horticultural products every year, including fruits, vegetables, and spices (Ullah et al., 2018). Therefore, the horticulture sector can help eradicate poverty (PHDEC 2017; Khan et al., 2020).

			Apple (Malus Domestica) belongs to the Rosacea family, and the origin of the apple is unknown, but it is believed to be native to the Caucasus near the Black Sea. The wild apple is cultivated in Europe, from the Caspian Sea to the Atlantic Ocean (Smock and Neobert, 1950; Juniper et al., 1996). Apple is a symbol of well-being and beauty; it contains carbohydrates, sugar, fat, protein, and vitamins A, B, and C (Weixel et al., 2010; Khan and Bae, 2017). Although apple production of Pakistan reached 616,748 tons in 2018-19, only one-third (approximately 33%) of apples exported in 2018 (191,203 tons of apple worth $103 million) and 2019 (218,203 tons of apple worth $143.4 million).

			Pakistan is the world’s 24th largest country in apple and 34th largest by the area for apple production. Balochistan is the largest apple-producing province, followed by Khyber Pakhtunkhwa, contributing 25% of Pakistan’s total apple production (GoP, 2021). Baluchistan’s Apple production area was 88,807 hectares, with an annual production of 482,819 tones in 2018-2019 (GoP, 2021). About 80% of Pakistan’s apple production is contributed by Baluchistan and is mainly produced in the northern part of the province (Javad et al., 2020). Many varieties of apples are grown in Pakistan, including (golden apples, red apples, kala kulu, kaja, gacha, amri, mushadi and kashmiri). The major apple-growing districts in Balochistan include Mustung, Kalat, Killa Abdullah, Killa Saifullah, Loralai, Pashin, Quetta, and Ziarat. Among these districts, Ziarat is located in the center of these districts (Noonari et al., 2015; GoP, 2019; Javad et al., 2020). 

			Despite its significance, apple production is still below its potential capacity in Pakistan. Due to the lack of new technologies, proper awareness, skilled labor, inability to provide inputs at the appropriate amounts/time, high production costs and adulterated materials, and insufficient knowledge of modern technology, there is a considerable gap between the potential and the actual fruit yields. The impacts of climate change and natural disasters on agricultural production have significantly reduced the quality and quantity of products. In most rural areas of Balochistan province, traditional farming caused low apple production in the regions. Besides, socioeconomic variables affect the implementation of skills, such as educational level, financial constraints, land lease rights, and land size (Noonari et al., 2015; Siddiqui et al., 2015; Khan and Bae, 2017).

			Further, smaller farm size, lack of proper training for growers, and the unpredictability of national agricultural strategies have all played critical roles in undermining agricultural information delivery effectiveness. This shows farming new technology has not been implemented correctly or adequately, with skills or information failing to reach users on time (Kizilaslan, 2006; Collinson, 2019). The study reported a strong association between socioeconomic characteristics and the adoption of new skills and technologies. 

			Socioeconomic characteristics affect the awareness and adoption of new technology or skill. The achievement of the technology depends on its spread amongst users, which is ultimately assessed by the adoption level of that technology (Issa et al., 2016; Muddassir et al., 2020). Traditional farming methods dominate most places due to the long-term association between low input and low output, particularly in societies with lower education levels. According to Ogada et al. (2014) and Nzomoi et al. (2007), the technology adoption variables include education level, 
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			Figure 1: Location of sampled District (Ziarat) in Baluchistan Province of Pakistan.

			local technology economic constraints, the land tenure system, and farm size. Information and communication technologies (ICTs) can link the knowledge gap by disseminating advanced technology. Still, ’all farmers’ efforts are in vain due to challenges such as low education level, small land area, expensive ICTs infrastructure, and social norms (Ayinde et al., 2020). In addition, if growers accept and adopt the available technology, they can make significant improvements in agriculture. The main objective of this research was to establish the association between awareness and the socioeconomic determinants of the adoption of apple production practices in the Ziarat district of Baluchistan, Pakistan. 

			Materials and Methods

			The current study was conducted in district Ziarat Balochistan in 2019. Ziarat is the smallest district of Balochistan and has an area of 1487 square kilometers. Ziarat District lies between 67°11’18”- 68°36’ East longitudes and 30°09’46”- 30°35’56” North latitudes consisting of two Tehsils namely, Sinjawi and Ziarat (Figure 1). Six union councils from both tehsils were chosen through a random sampling method. Then, two villages from each selected union council were also randomly chosen. Ten apple farmers were randomly selected from each village for the present study to make a one hundred twenty (120) sample size. The interview schedule was prepared to collect the necessary information, which included both open- and closed-ended questions. The interview schedule was pre-tested on 15 non-respondent apple growers. The professionals of the Department of Horticulture, and the Department of Agricultural Extension, PMAS-Arid Agriculture University Rawalpindi checked the content and face validity. The reliability was assessed through the test-retest method; the reliability score was 0.795, considered reliable for this type of study. Data was collected through interviews,  organized in English but administered in Pashto (local language) to understand the respondents better and get accurate information. After the survey, data were analyzed through the Statistical Package for Social Sciences (SPSS). Chi-square (χ2) test was used to find the association between dependent and independent variables (Khan, 2018).

			Calculation of dependent and independent variables

			Dependent and independent variables

			Awareness: The recommendation was calculated to know the awareness level of growers regarding the horticultural recommendations involved in the research. A score of one was given for each recommendation, with the respondents having high awareness and zero for those who had no awareness. An awareness indication was developed by adding the number of recommendations with which the respondents were aware. The highest 43 and the lowest 21 scores were obtained from the analysis. Then growers were grouped into three leading categories (Table 1). 

			Adoption: Recommendation was calculated to ascertain the grower’s adoption level regarding the horticulture recommendation comprised in the research. As a score assigned for awareness, score one was specified for the adopted respondents and zero for those who had not adopted the recommendations. An adoption index was then advanced to count the number of recommendations with which the respondents adopted. The minimum ten and the maximum 29 scores were obtained from the analysis. The respondents were grouped into three main categories (Table 1). 

			Table 1: Numbers of recommendations used for grouping for awareness and adaption.
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							21 - 28

						
							
							10 - 16

						
							
							Siddiqui et al., 2006; Issa et al., 2016
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							29 - 36

						
							
							17 - 23

						
					

					
							
							High

						
							
							37 - 43

						
							
							24 - 29

						
					

				
			

			Results and Discussion

			Demographic characteristics 

			Demographic characteristics, like age, education, size of land holding, and tenure-ship status, play a significant role in adopting innovations and new technology by the growers (Aziz et al., 2018; Million et al., 2020; Siddiqui, 2011). Considering these factors, the data were collected, analyzed, and presented in the subsequent figure.

			Age of the respondents: Along with the time, individuals begin to achieve more maturity when they understand the situation. As age increases and experiences add, it leads to rationality and maturity (Khurshid et al., 2017). Age has a major influence on people’s social behavior. The exact age of a person affects the activities of others. Keeping in view the importance of this factor, the data in this regard was collected and presented in Figure 2a, which illustrates that about half (49.2%) of the growers had middle age (>35-50 years) group. In contrast, slightly more than one-third (37.5%) of the respondents were young (13.3%). In this study, the average age of the respondent was 40.6 years, whereas minimum and maximum ages were 24 and 83, respectively. This result aligns with Muhammad et al. (2011), who found 48.33% of the respondents belonged to middle age (35 to 50 years).

			Educational status: Education is a development tool, which brings required changes in the individual’s behavior (Chakraborty et al., 2018). An educated person tends to keep himself equipped with up-to-date information regarding the change taking place around. He/she may use all available resources to keep himself/herself aware of the latest information. Educated people are expected to have a more favorable attitude towards agricultural innovations than uneducated ones (Hassan, 1991). Considering the significance of this factor, the farmers were questioned about their education level and collected information about education level as presented in Figure 2b. It illustrates that more than half (72.5%) of the growers were illiterate, and about 27.5% were educated in the study area. Among the educated respondents, 6.7% studied up to the primary level, and the same number of the respondents  were received elementary to the middle-level education. The key theme of education was bringing about desirable changes in human behavior. Education brings a difference in people’s behavior and reflects the positive impact on the motivational goal of the individuals (Jaffar et al., 2006), who reported similar results as they stated that only 8.33% of his respondents had  elementary level education. 

			Size of landholding: The landholding size refers to the piece of land cultivated by a grower (Nawaz, 1989; Lowder et al., 2016). Researchers argued that the larger the size of landholding, the greater the adoption of agricultural innovations. Therefore, it was deemed necessary to collect necessary information about the size of the landholding respondents. The collected information about landholding size is presented in Figure 3. Apple growers were grouped into three different categories, such as Small farmers (12.5 acres), medium (>12.5 acres), and large (>25 acres). Results showed slightly below half (45%) of the respondents were medium landholders, followed by small (30.8) and 24.2% of them were large landholders, respectively. These results align with Aziz et al. (2018) findings. They found 65.0, 23.33, and 11.6% of the growers had small, medium, and large landholdings, respectively.
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			Figure 2: Age group and education level of the respondents (%).

			Source: Field Survey 2019.
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			Figure 3: Size of landholding of the respondents. 

			Source: Field Survey 2019

			Association between awareness and adoption of recommended practices of apple growers

			Chi-square (χ2) test was used to understand: (i) the association between awareness and adoption of apple growers and (ii) the association of a few chosen socioeconomic characteristics, such as age, education, tenancy status, and farmer’s landholding size with their awareness and adoption level. The findings of the test are presented in the preceding paragraphs.

			

			Table 2: Association of age with awareness and adoption.
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							Adoption

						
					

					
							
							Low

						
							
							Medium

						
							
							High

						
							
							Low

						
							
							Medium

						
							
							High

						
					

					
							
							Percentages

						
							
							
							Percentages

						
					

					
							
							13.3

						
							
							60.0

						
							
							26.7

						
							
							Young (up to 35)

						
							
							22.2

						
							
							62.2

						
							
							15.6

						
					

					
							
							6.8

						
							
							72.9

						
							
							20.3

						
							
							Middle (>35-50)

						
							
							15.3

						
							
							64.4

						
							
							20.3

						
					

					
							
							0.0

						
							
							56.3

						
							
							43.8

						
							
							Old (>50)

						
							
							0.0

						
							
							62.5

						
							
							37.5

						
					

					
							
							8.3

						
							
							65.8

						
							
							25.8

						
							
							Total

						
							
							15.8

						
							
							63.3

						
							
							20.8

						
					

					
							
							χ2tab =9.488 χ2cal=6.445 Non- significant

						
							
							χ2 tab=9.488 χ2cal= 6.469, Non-significant

						
					

				
			

			Source: Field Survey 2019

			Association of age with the awareness and adoption of apple growers

			The age of the respondents was asked in years, and respondents (farmers) were grouped into three main classes as young (up to 25 years), middle (26 to 50 years), and old (above 50 years), which are shown in Table 2. The detail illustrates that the majority (72.9%) of middle-aged had a medium level of awareness, followed by young (60.0%) and old (56.3) ages who also had a medium level of awareness regarding production technology recommendations. Moreover, most (43.8%) and one-fourth (26.7%) of the middle and young aged, respectively, had a high level of awareness regarding apple recommendations. Data regarding age and adoption further illustrate that a majority (62.2-64.4%) of the young, old, and middle-aged had adopted apple production recommendations. Results of the chi-square test reflected a non-significant association between the age of the farmers and their consciousness and adoption regarding apple production recommendations. Because the value of Pearson is less than the critical value of chi-square, this means with the increase in age, there was a decrease in awareness and adoption of the recommendations. These results are not aligned with Siddiqui et al. (2006) findings. They stated a significant association of age with the adoption of recommendations regarding the pit formation of mango. Ashraf (2001) and Danquah (2019) reported a highly significant negative association of awareness of recommendation with age. However, Butt (2002) reported similar non-significant association of age with awareness and adoption.

			Association of education with the awareness and adoption of apple growers

			Education is one of the main components of the socio-demographic characteristics of the respondents. Developed nations are predictable to have a more positive attitude towards farming innovations than developing and under-developed nations (Issa et al., 2016; Hassan, 1991). Therefore, respondent’s education was asked for the number of years and grouped into four categories: illiterate, low, medium, and high, which is shown in Table 3. The result indicates that a fair majority (62.8%) of the respondents were illiterate and had medium awareness, and the majority (66.3%) of the following respondents adopted the recommendations. Data further revealed that a vast majority (84.6%) of the respondents had low education and had a medium level of awareness. However, the respondent’s education had a non-significant association with the awareness and adoption of those recommendations. These results are contradicting with those of Siddiqui et al. (2006) and Aziz et al. (2018). They reported an extremely significant association of education with awareness and adoption of the recommendations. 

			Table 3: Association of education with awareness and adoption.
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							Education

						
							
							Adoption
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							Medium

						
							
							High

						
							
							Low

						
							
							Medium

						
							
							High

						
					

					
							
							Percentages

						
							
							
							Percentages 

						
					

					
							
							16.3

						
							
							62.8

						
							
							20.9

						
							
							Illiterate

						
							
							8.1

						
							
							66.3

						
							
							25.6

						
					

					
							
							7.7

						
							
							84.6

						
							
							7.7

						
							
							Low

						
							
							0.0

						
							
							61.5

						
							
							38.5

						
					

					
							
							23.5

						
							
							47.1

						
							
							29.4

						
							
							Medium

						
							
							11.8

						
							
							70.6

						
							
							17.6

						
					

					
							
							0.0

						
							
							66.7

						
							
							33.3

						
							
							High

						
							
							33.3

						
							
							33.3

						
							
							33.3

						
					

					
							
							16.0

						
							
							63.0

						
							
							21.0

						
							
							Total

						
							
							8.4

						
							
							65.5

						
							
							26.1

						
					

					
							
							χ2tub. = 12.5916 χ2 = cal. 5.193 Non-significant

						
							
							χ2tub. = 12.5916 χ2 = cal. 5.425 Non-significant

						
					

				
			

			Source: Field Survey 2019

			Association of the size of landholding with the awareness and adoption of apple growers

			Respondents were asked for their land size (in an acre) and grouped into three major classes as small (up to 12.5 acres), middle (12.5-25 acres), and large (above 25 acres), which is shown in Table 4. That the majority (79.3%) of the large farmers knew a medium level of awareness, followed by small (59.5%) and medium (57.9%) sized landholders. An almost similar trend was observed for adopting known recommendations regarding apple production technologies in Table 4. However, landholding size had a positive and significant association with awareness, whereas the non-significant association with adopting those recommendations. The results are similar to Siddiqui et al. (2006) and Aziz et al. (2018). They found a significant and positive association of landholding with awareness and a non-significant association with adopting short agricultural messages telecast on television (TV). 

			Table 4: Association of landholding with awareness and adoption.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Awareness

						
							
							Landholding

						
							
							Adoption

						
					

					
							
							Low

						
							
							Medium

						
							
							High

						
							
							Low

						
							
							Medium

						
							
							High

						
					

					
							
							Percentages

						
							
							
							Percentages

						
					

					
							
							29.7

						
							
							59.5

						
							
							10.8

						
							
							Small (up to 12.5)

						
							
							16.2

						
							
							54.1

						
							
							29.7

						
					

					
							
							14.8

						
							
							57.4

						
							
							27.8

						
							
							Medium (12.5-25)

						
							
							5.6

						
							
							68.5

						
							
							25.9

						
					

					
							
							0.0

						
							
							79.3

						
							
							20.7

						
							
							Large (above 25)

						
							
							3.4

						
							
							75.9

						
							
							20.7

						
					

					
							
							15.8

						
							
							63.3

						
							
							20.8

						
							
							Total

						
							
							8.3

						
							
							65.8

						
							
							25.8

						
					

					
							
							χ2tab. = 9.488 χ2cal. = 13.73 Significant

						
							
							χ2 =tab. 9.488 χ2 = cal. 5.886 Non-significant

						
					

				
			

			Source: Field Survey 2019.

			Table 5: Association of an apple orchard with awareness and adoption.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Awareness

						
							
							Orchard size

						
							
							Adoption

						
					

					
							
							Low

						
							
							Medium

						
							
							High

						
							
							Low

						
							
							Medium

						
							
							High

						
					

					
							
							Percentages

						
							
							
							Percentages

						
					

					
							
							27.1

						
							
							60.0

						
							
							12.9

						
							
							Small (up to 12.5)

						
							
							14.3

						
							
							58.6

						
							
							27.1

						
					

					
							
							0.0

						
							
							69.4

						
							
							30.6

						
							
							Medium (12.5-25)

						
							
							0.0

						
							
							75.5

						
							
							24.5

						
					

					
							
							0.0

						
							
							0.0

						
							
							100.0

						
							
							Large (above 25)

						
							
							0.0

						
							
							100.0

						
							
							0.0

						
					

					
							
							15.8

						
							
							63.3

						
							
							20.8

						
							
							Total

						
							
							8.3

						
							
							65.8

						
							
							25.8

						
					

					
							
							χ2 tab. = 9.488 χ2 cal. = 22.006 Significant

						
							
							χ2tab. = 9.488 χ2cal. = 8.917 Non-significant

						
					

				
			

			Source: Field Survey 2019.

			Association of the size of apple garden with the awareness and adoption of apple growers

			The result regarding the association of size of an apple orchard in Table 5 reveals that the majority (69.4%) and a simple majority (60.0%) of medium and small-scale orchard owners were aware of medium-level information regarding production technologies. On the other hand, all (100.0%) the large-scale apple orchard owners had high-level information on apple production technology recommendations. Similarly, all (100.0%) of the large-scale apple orchard owners adopted a medium level of production recommendations. The majority (75.5%) and a simple majority (58.6%) of medium-sized orchard holders adopted a medium level of apple production recommendations. Furthermore, the chi-square test results reveal a significant association of apple orchard size with awareness, and a non-significant association prevails with the adoption of apple production recommendations. Similar results were reported by Siddiqui et al. (2006) concerning the adoption of recommendations. 

			Association of apple growing experience with the awareness and adoption of apple growing recommendations

			The growing experience of respondents was asked in years and grouped into three major classes as low (≤12.5 years), medium (12.5-25 years), and high (> 25 years), which is shown in Table 6. The data indicate that half (50.0%) of the respondents having low experience had a high awareness level, and all (100.0%) respondents of the adoption group adopt apple varieties. Data further show that a fair majority (63.8%) of the respondents having a medium and high level of experiences had medium awareness. However, experience in growing apples had a non-significant association with awareness and adoption of these recommendations. Similar outcomes were reported by Siddiqui et al. (2006).

			Table 6: Association of apple growing experience with awareness and adoption.

			
				
					
					
					
					
					
					
					
					
				
				
					
							
							Awareness

						
							
							Apple growing experience

						
							
							Adoption

						
					

					
							
							Low

						
							
							Medium

						
							
							High

						
							
							Low

						
							
							Medium

						
							
							High

						
					

					
							
							Percentages

						
							
							
							Percentages

						
					

					
							
							0.0

						
							
							50.0

						
							
							50.0

						
							
							Low

						
							
							0.0

						
							
							0.0

						
							
							100.0

						
					

					
							
							20.3

						
							
							63.8

						
							
							15.9

						
							
							Medium

						
							
							11.6

						
							
							63.8

						
							
							24.6

						
					

					
							
							10.2

						
							
							63.3

						
							
							26.5

						
							
							High

						
							
							4.1

						
							
							71.4

						
							
							24.5

						
					

					
							
							15.8

						
							
							63.3

						
							
							20.8

						
							
							Total

						
							
							8.3

						
							
							65.8

						
							
							25.8

						
					

					
							
							χ2tub. = 9.488 χ2cal. = 4.594 Non- significant

						
							
							χ2tub. = 9.488 χ2cal. = 8.035 Non-significant

						
					

				
			

			Source: Field Survey 2019.

			Conclusions and Recommendations 

			The passage of time has promoted productivity-enhancing technologies. However, the adoption method is very slow, and the grower’s attention would vary according to technical feasibility. Awareness and adoption depend on numerous factors, such as the grower’s socioeconomic attributes, including age, education, land holdings, source of income, and land on which specific crops are grown. Generally, socioeconomic characteristics can cultivate a grower’s adaptability. Growers with great adaptability are expected to become innovators and early adopters.

			This research examined and concluded the socioeconomic characteristics of the respondents. It is found that the majority of the farmers belong to the middle-aged; the majority of them are educated up to middle school level and had small landholding with vast apple-growing experience. It is further concluded that age, education, and experience significantly influence farmer’s awareness and adoption regarding apple growing, whereas the size of landholding showed significant and positive effects on the adoption of apple growing recommendations. 

			It is found that socioeconomic characteristics, such as education, could play a significant role in the awareness and adoption of apple growers. Middle-aged apple growers could not go back to school for formal education. Still, they could get appropriate training on using advanced technologies, enhancing the adoption rate, apple yield and production, and grower’s income. 

			Therefore, it is recommended that concerned authorities should provide direct or indirect training about the latest technologies and innovations to apple growers and other farmers to advance the agriculture sector, specifically, apple farming in northern Balochistan. 

			This study has some limitations, and future researchers could be addressed these limitations. Due to funding constraints, this study only focused on one district in Pakistan’s Balochistan province. Future researchers can consider a large sample size, possibly an entire country. This research only absorbed socioeconomic determinants of the awareness and adoption of apple production practices. Future researchers could further explore other important parts of agricultural development and poverty reduction in rural areas.
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Abstract | This study was conducted in the Ziarat district of Balochistan to determine the socioeconomic
determinants of the awareness and adoption of apple production practices in 2019. This study selected Zi-
arat district to investigate socioeconomic determinants of the awareness and adoption of apple production
because it is located in the center of the high apple-growing districts in northern Balochistan. A sample of
120 respondents was selected through multi-stage-random sampling from two tehsils (Sinjawi and Ziarat)
of district Ziarat. Data were collected with the help of a pre-tested interview schedule. The association of
some chosen socioeconomic characteristics like age, education, and size of landholding of the farmers with
their awareness and adoption level was measured through the chi-squire (y?) test. The research outcomes
showed that 49.2% of the respondents were middle-aged (35-50 years), the majority (72.5%) were illiterate,
and 45% of respondents had medium-sized landholding, and they had excellent farming knowledge and
apple growing experience. Furthermore, a non-significant association exists between age and adoption, and
a significant association between landholding and awareness about recommendations has been found. A
non-significant association existed between apple-growing experience and awareness/ adoption of recom-
mendations. It is recommended that apple growers need direct or indirect training about the latest technolo-
gies and innovations, which helps enhance the adoption rate, apple yield and production, andgrower’s income.
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Introduction Development Goals (SDGs). It is predicted that the
world population will reach 9.7 billion by the end of

Reducing global poverty and hunger is one of the 2050, and Pakistan’s population is expected to increase
core goals of the United Nation’s Sustainable substantially in the coming decades (UN, 2021; Khan
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