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ABSTRACT

Sorghum (Sorghum bicolor L.) is a climate-resilient cereal crop
with high potential to support food security and bioenergy in | Article submission: 21 July 2026
Indonesia's drylands. However, its development remains ) .
suboptimal due to fragmented value chains and low adoption rates. | “Aticle revision: 23 July 2026
This study provides an integrated analysis of land suitability, value | Article acceptance: 25 July 2026
chain dynamics, and the effectiveness of participatory extension
strategies for sorghum. Using spatial analysis and literature
synthesis, we identify significant potential areas (S1 and S2
suitability classes) in Nusa Tenggara Timur (NTT), Nusa Tenggara
Barat (NTB), and parts of Java and Sulawesi. Value chain analysis
reveals that while production is economically feasible (Benefit-
Cost Ratio > 1), it is hindered by weak post-harvest processing and
inconsistent market linkages. Furthermore, evaluation of extension
methods shows that participatory training significantly increases
farmers' technical knowledge (by 89.5%) and adoption levels (up
to 70%). The study concludes that a holistic approach—integrating
spatial planning with pluralistic extension and downstream
industrial support—is essential for the successful scaling of
sorghum-based agroindustries in Indonesia by 2026.

Keywords: Sorghum, Land Suitability, Value Chain, Participatory
Extension, Food Security

I.  INTRODUCTION

Climate change and the increasing frequency of droughts pose severe threats

to traditional rice-based farming systems in Indonesia. As a C4 plant with high water-

Vol 3 | Issue 4 | July 2026



mailto:1xxxx@xxxx.xxx
mailto:aa9508480@gmail.com%20xxx@xxxx.xxx
mailto:2xxx@xxxx.xxx
mailto:suryagunawan135
mailto:3xxx@xxxx.xxx
mailto:bambangpriyanto@pertanian.go.id
mailto:suryamansule@polbangtanmalang.ac.id
mailto:rikadespita@pertanian.go.id
mailto:enywahyuning@pertanian.go.id
mailto:adeboepbj@gmail.com

Crossroad Research Journal E-ISSN : 3062-7818

use efficiency, sorghum (Sorghum bicolor L.) offers a strategic alternative for food
diversification and bioenergy (Ariningsih et al., 2023). Despite its resilience, sorghum
remains an "underutilized crop" in Indonesia, with production concentrated in small,
fragmented pockets in East Nusa Tenggara (NTT) and West Nusa Tenggara (NTB)
(Halim et al., 2022).

The Indonesian government has initiated various programs to revitalize
sorghum, yet adoption among smallholders remains a challenge. Previous studies
highlight that farmers often prioritize crops with established market chains like maize
and rice. To overcome these barriers, a comprehensive understanding of the entire
ecosystem — from where the crop can grow to how it is processed and marketed —is
required. This paper integrates findings on land suitability, the current state of the
sorghum value chain, and the impact of modern extension strategies to provide a

roadmap for sorghum development toward 2026.

II. LITERATURE REVIEW

The literature review section provides a brief overview of previous studies
related to the research topic. It is followed by a concise presentation of the core

theoretical foundations, the conceptual framework, and the hypothesis (if applicable).

III. METHODS

Research methodology in this research study utilizes a synthesis of multi-
source data including spatial suitability maps, economic surveys, and extension

evaluation reports.

Land Suitability Analysis Potential land areas were assessed based on soil
characteristics, climate (rainfall and temperature), and topography across Indonesian
provinces. Suitability classes follow the FAO framework (S1: highly suitable, S2:

moderately suitable, S3: marginally suitable)

Value Chain and Economic Assessment The value chain was mapped from
input supply to end-consumption. Economic feasibility was determined using the
Benefit-Cost Ratio (BCR) and income contribution analysis from multiple regional

studies in Wonogiri, Gunungkidul, and Flores (Widodo et al., 2023).
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Extension Effectiveness Data on extension impact were derived from
participatory training modules conducted in NTT. Knowledge gain was measured
through pre- and post-tests, and adoption rates were tracked through field

observations (Diaguna et al., 2024).

IV. RESULTS
Potential Land Distribution Spatial analysis identifies NTT and NTB as the

primary hubs for sorghum development, with over 650 hectares currently active and
thousands more potential. Significant S2 class lands are also identified in the tidal

swamplands of Central Kalimantan and the drylands of Java.

Value Chain Dynamics The sorghum value chain in Indonesia is currently
categorized into three stages:

1. Production: Primarily low-input dryland farming.

2. Processing: Dominated by small-scale MSMEs producing sorghum flour and "rice
analog."

3. Marketing: Local consumption and niche markets for health foods. Economic
analysis shows that sorghum farming is profitable, with BCR values typically
exceeding 1.2 (Widodo et al., 2023). However, the lack of large-scale milling
facilities remains a bottleneck for industrial expansion.

Impact of Participatory Extension Participatory training programs involving
field facilitators (PPL) have proven highly effective. Farmer knowledge increased
from a baseline of 3.8 to 7.2 out of 10. Adoption of improved seeds and integrated soil
fertility management (ISFM) technologies reached 70% in targeted areas (Diaguna et
al., 2024; Nyanchoka et al., 2022).

Table 1: Changes in Farmer Knowledge Before and After Extension Training
Knowledge Component Pre-Test (Average) Post-Test (Average) Increase (%)

Variety Selection 4.1 7.5 82.9
Cultivation Techniques 3.5 6.9 97.1
Product Processing 3.8 7.2 89.5
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Participant satisfaction with the participatory method reached 90%, with field
facilitators identified as the most crucial element in helping solve problems on the

farm.
Discussion

The integration of land suitability and extension is crucial. Simply providing
suitable land is insufficient without the technical capacity to manage the crop. Results
show that socioeconomic factors, particularly land size and farmer group
membership, significantly influence the speed of technology adoption (Nurkholipah
et al., 2017).

The "missing link" in the Indonesian sorghum ecosystem is the downstream
processing industry. While farmers are capable of high production, the absence of a
guaranteed off-taker or processing hub often leads to post-harvest losses. Policy
interventions should focus on establishing regional agro-industrial hubs that can
process sorghum into flour, animal feed, and bioethanol, thereby creating a stable

market for farmers (Ariningsih et al., 2023).

V. CONCLUSION AND SUGGESTION

Sorghum development in Indonesia has reached a critical juncture where
spatial potential must be matched with industrial readiness and human capital

development. To ensure a high probability of success for sorghum initiatives:

1. Prioritize S1/S2 Lands: Focus development in NTT, NTB, and Java.

2. Strengthen Extension: Scaled-up participatory training and digital advisory
services.

3. Incentivize Industry: Provide tax breaks or subsidies for sorghum processing
equipment.

4. Market Integration: Connect farmer groups directly with food and feed industries

to stabilize prices.
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