
Critical Analysis: Subsoil Compaction under No-Till Farming vs. 
PQNK-Based Regenerative Systems 

Introduction 
The attached PNAS article, “The invisible subsoil compaction risk under no-till farming,” 
highlights a significant concern in modern conservation agriculture: the gradual degradation 
of subsoil due to heavy machinery, even under no-till (NT) systems. While the article is 
scientifically rigorous and policy-relevant, it reflects a narrow view of conservation 
agriculture—one that is still embedded in the Ancient Conventional Industrial (ACI) 
framework. This analysis contrasts the article’s findings with the PQNK (Natural Ecosystem 
Science) approach, which emphasizes holistic soil regeneration through four sequential 
steps, not merely the absence of tillage. 

Key Findings of the PNAS Article 
1. Risk of Subsoil Compaction: 
• NT systems, despite avoiding tillage, remain vulnerable to subsoil compaction 

from heavy machinery (e.g., harvesters). 
• Nearly 40% of global NT land is at high risk, especially in mechanized regions 

like the USA, Canada, and Brazil. 
• Soil recovery times (years to decades) often exceed the frequency of compaction 

events, leading to gradual degradation. 
2. Impact on Crop Yields: 
• Persistent yield losses in crops like maize are linked to subsoil compaction. 
• Wet climates and moist soils exacerbate compaction risks. 

3. Proposed Solutions: 
• Lightweight autonomous machinery. 
• Controlled traffic farming. 
• Scaling machinery to soil strength limits. 



Why the PNAS Article is Limited from a Regenerative Perspective 
1. ACI Legacy: 
• The article operates within the ACI paradigm—large-scale, input-dependent, 

machinery-focused farming. 
• It does not challenge the monoculture, heavy machinery, and chemical 

dependency that underpin modern NT systems. 
2. Missing Ecosystem Principles: 
• No mention of permanent soil cover with mulch, deep-rooted cover crops, or soil 

microbial networks. 
• Ignores the synergy between soil physics, chemistry, and biology. 

3. Partial Solution Set: 
• Lightweight robots and controlled traffic are technological tweaks, not systemic 

redesigns. 
• Fails to integrate water management, pH correction, and biological tillage as seen 

in PQNK’s Jantar phase. 
4. Policy Implications: 
• The article could mislead policymakers into promoting NT alone as sustainable, 

without mandating complementary regenerative practices. 

PQNK as the Regenerative Alternative 
The PNAS article’s findings actually validate the need for PQNK: 

• Step 1 (Break Hardpan): Addresses the very subsoil compaction the article 
warns against. 

• Step 2 (Correct Chemistry): Solves nutrient lock-up and pH issues, which 
exacerbate compaction. 

• Step 3 (Raised Beds + Jantar): Creates a compaction-resistant growing zone 
and uses deep roots to naturally fracture subsoil. 

• Step 4 (Mulch + No-Till): Maintains soil structure, moisture, and life—true NT 
within a regenerated system. 

Conclusion 
While the PNAS article provides a valuable warning about subsoil compaction in NT 
systems, it remains trapped in the ACI mindset—treating symptoms rather than 
transforming the agricultural ecosystem. PQNK offers a scientifically grounded, holistic 
alternative that not only prevents compaction but also regenerates soil health, enhances 
water dynamics, and builds resilient, low-input farming systems. 
For policymakers, the lesson is clear: Do not equate no-till with regenerative agriculture. 
True sustainability requires all four PQNK steps—integrating soil physics, chemistry, and 
biology into a closed-loop, life-centered system. 

Final Note 
The PNAS article is a diagnosis of a broken system, not a prescription for a living one. 
PQNK provides the blueprint for regeneration—where soil is not merely conserved, but 
revived. 



————————— 

Footnote: PQNK (pronounced 'picnic')—the regenerative & sustainable Pristine Organic 
Farming System—is grounded in Natural Ecosystem Science. This science employs 
perennial biodiversity, protects soil with organic mulch, and avoids practices like water 
inundation, tillage disturbance, and leaving soil bare. 
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