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Declining soil fertility due to unsustainable resource management and overexploitation poses a
significant challenge to sustainable agriculture. Adopting innovative approaches, such as Integrated
Soil Fertility Management (ISFM), is essential for preserving resources and enhancing agricultural
productivity. However, evidence suggests that the adoption process for this technology among
farmers has been remarkably slow. Given the critical nature of the issue, this descriptive-
correlational study aimed to identify the factors influencing farmers' intentions to adopt ISFM
practices based on the extended Theory of Planned Behavior (TPB). The statistical population
comprised wheat farmers in rural areas of Zanjan County, with a sample of 410 individuals selected
using a multi-stage sampling method. Data were collected through a questionnaire designed based
on the extended TPB model. The content validity of the questionnaire was confirmed by a panel of
experts, while construct validity and composite reliability were established through the evaluation
of a measurement model after necessary adjustments. The empirical findings indicated that, apart
from the social norms component, the two other core constructs of the TPB model—attitude and
perceived behavioral control—had significant positive effects on farmers' intentions to adopt ISFM
practices, collectively explaining approximately 39% of the variance. Furthermore, incorporating
the moral norms variable into the TPB model enhanced its predictive power by approximately nine
percentage points. In conclusion, based on the study's findings, increasing farmers' awareness,
providing supportive infrastructure, and reinforcing moral norms are essential for encouraging
farmers to adopt ISFM practices. These measures can play a pivotal role in enhancing agricultural
sustainability in rural areas.
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1. Introduction

Soil fertility, serving as the backbone of sustainable agriculture and food security, faces a serious challenge,
particularly in Iran, due to unsustainable management and overexploitation. The decline in organic matter
and essential nutrients in over half of the country's agricultural soils highlights the necessity for adopting
innovative approaches. Integrated Soil Fertility Management (ISFM), through the optimal combination of
chemical and organic fertilizers along with soil-improving practices (such as crop rotation, intercropping,
reduced tillage, etc.), offers a key strategy for enhancing productivity and environmental sustainability.
This approach yields numerous benefits, including improved soil quality, reduced erosion, and decreased
dependency on chemical inputs. Nevertheless, the adoption of ISFM by Iranian farmers, especially
smallholders, has been notably slow due to barriers such as economic constraints, traditional attitudes, and
insufficient awareness. Given that psychological factors play a significant role in farmers' decision-making,
this research aimed to identify the factors influencing farmers' intention to use ISFM, utilizing the
framework of the Theory of Planned Behavior (TPB) extended by incorporating moral norms.

2. Methodology

This applied research employed a descriptive-correlational method based on Structural Equation Modeling
(SEM). The statistical population comprised all wheat farmers in Zanjan County (N=6676). Using a multi-
stage sampling method (stratified and simple random sampling at different stages), 410 questionnaires were
distributed, resulting in 386 valid questionnaires collected and analyzed. The data collection instrument
was a researcher-developed questionnaire including demographic information and items measuring the
TPB constructs (i.e., attitude, social norm, perceived behavioral control) and the moral norm construct,
based on a five-point Likert scale. Content validity was confirmed by a panel of experts. Construct validity
(convergent and discriminant) and composite reliability were assessed and confirmed using confirmatory
factor analysis (CFA). The results indicated acceptable values (AVE > 0.5, CR > 0.7) and satisfactory
model fit indices. Data were analyzed using SPSSwinz. and AMOS;, software.

3. Results

The results of estimating the basic TPB structural model indicated an acceptable fit (y*df=2.596,
CF1=0.954, RMSEA=0.078), explaining 39% of the variance in the intention to use ISFM. Attitude and
perceived behavioral control had a significant positive impact on intention, while the effect of social norms
was not significant. According to the research findings, the extended structural model, incorporating moral
norms, also demonstrated a good fit (y?/df=2.517, CFI=0.943, RMSEA=0.076) and explained 48% of the
variance in intention, representing a significant 9% increase compared to the basic model. In this model,
attitude, perceived behavioral control, and moral norms showed a significant positive effect on intention,
whereas the influence of social norms remained non-significant.

4. Discussion

The research findings confirm the applicability of the TPB model and the significance of extending it with
moral norms in the context of complex conservation behaviors like ISFM adoption. The strong impact of
attitude suggests that farmers' perception of the economic and environmental benefits of ISFM (e.g., soil
improvement, increased yield, cost reduction) is a primary driver for its adoption. This highlights the need
for extension programs that can tangibly demonstrate these advantages to farmers. The significant effect of
perceived behavioral control underscores the importance of farmers' belief in their ability to implement
ISFM and their access to necessary resources (technical knowledge, finance, equipment, time). Considering
the constraints faced by smallholder farmers in the study area, supportive policies to enhance self-efficacy
and facilitate resource access are crucial. The most significant finding was the substantial role of moral
norms, which significantly increased the model's predictive power. This indicates that, beyond cost-benefit
calculations or social pressures, farmers' intrinsic sense of commitment and responsibility towards soil
conservation as an ethical duty and intergenerational trust serve as a potent motivator for adopting
sustainable behaviors. Furthermore, this finding emphasizes the necessity of considering value-based and
ethical dimensions in extension programs. The non-significant effect of social norms might be attributed to
the relative novelty of ISFM, the lack of strong social consensus regarding its importance, or the specific
social structure of the region. Although this construct was not influential in this study, completely
disregarding it in long-term programs is not advisable.

5. Conclusion

This research demonstrated that the intention of wheat farmers in Zanjan County to use ISFM is
significantly influenced by their positive attitude towards the technology, their perceived ability to control
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its implementation (perceived behavioral control), and their sense of ethical commitment and responsibility
towards soil conservation (moral norms). Social norms did not play a significant role in this study. Based
on these findings, to accelerate ISFM adoption and move towards sustainable agriculture, it is
recommended that extension and policy strategies focus on the following axes: 1) Enhancing positive
attitudes through practical educational programs, demonstration farms, comparative visits, and visual media
showcasing the tangible benefits of ISFM; 2) Increasing perceived behavioral control by providing support
packages including targeted financial assistance (low-interest loans, subsidies), practical technical and skill
training (farmer field schools), and facilitating access to equipment (equipment sharing systems); and 3)
Evoking moral norms through awareness campaigns emphasizing intergenerational responsibility for soil,
leveraging religious and cultural institutions, developing voluntary ethical agreements, and forming soil
conservation mutual support groups. Integrated implementation of these strategies can help overcome
barriers to ISFM adoption and improve the sustainability of the region's agricultural system.
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