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Abstract The black soil region of Northeast China serves as the “ballast stone” for China’s grain production.
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Due to long-term intensive and unsustainable utilization, however, the black soil has been under degradation
continuously, posing a threat to national food security. Research institutions, including China Agricultural
University and the Chinese Academy of Sciences, in collaboration with the agricultural technology extension
department in Lishu County of Jilin Province, have innovatively developed the Lishu Model through years of
research and practice. This model centers on conservation tillage technology and is supported by a novel
agricultural technology extension mechanism, providing a replicable technical and promotion system for black
soil conservation. Based on long-term field studies, demonstration results, and technology extension practices
of the Lishu Model in the black soil region of Northeast China, this paper elaborates on the development of the
Lishu Model, its core technical system, and its effects on production, ecology, and economic benefits. We also
analyze the model’ s promotion mechanisms and challenges while envisioning its future development. Our
analysis indicates that in terms of technical aspect, the Lishu Model is a conservation tillage approach tailored
to China’s agricultural conditions, primarily featuring straw mulching and minimal or no-tillage techniques. The
core technologies include straw-mulched no-tillage with paired-row planting, straw-mulched strip rotary planting,
straw-mulched no-tillage with uniform row spacing on existing ridges, and high-standing-stubble ridge-side
planting. In addition, the Lishu Model establishes a “four-in-one” technology extension system, guided by
national and local farmland conservation policies, driven by scientific innovation, supported by demonstration
bases of the Black Soil Alliance, and facilitated by the Black Soil Forum as a communication platform. To promote
the Lishu Model more effectively across broader regions, larger areas, and more crops, future efforts should
focus on the following four aspects: Transitioning from strip rotary planting with straw mulching to complete no-
tilage planting; Improving the Lishu Model toward regenerative agriculture; Introducing the Lishu Model to non-
staple and cash crops; Expanding the Lishu Model to areas outside the black soil region. In summary, the Lishu
Model provides theoretical and practical references for farmland conservation and sustainable agricultural
development in China and countries and regions along the Belt and Road Initiative.

Keywords Lishu Model; conservation tillage; black soil regions; extension system; Northeast China
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Table 1 Comparative analysis of production costs: Lishu Model and conventional tillage

R ALAE LT F B AL/ (JE/hm*) 2 4E/(JE/hm?) WA/ T

Farm machinery operation Lishu Model Ridge tillage Cost reduction
KA T ik 2 4 1
Stubble crushing, rotary 0 700 700
tillage , ridging and pressing
%ﬁﬁﬁﬁﬁ - 500 300 —200
Seeding and fertilizer placement
I Tt 5% A 71
PIRFREA 100 100 0
Spraying herbicide
Bk K ep Bk A R
Mid-season cultivation and 0 300 300
fertilizer topdressing
:3!—:} +
AR AT 100 700 600
Crop residue clearance
&l Total 700 2 100 1400

TE A S DU ], W AR RCR AR o R LR 37 1 248

Note: Cost-saving effects vary by region. Yield increase benefit is not included.
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