Potato Planting Depth vs Mulch-Based No-Till Planting:
A Production, Economics, and Quality Analysis under
the PQNK System

Potato Production Systems Compared ‘5

Conventional Deep Burial vs PQNK Surface Mulch Planting
Conventional Potato Farming PQNK (Paedar Qudratti Nizam Kashatqari) System

Conventional Potato Farming PQNK (Paedar Qudratti Nizam Kashatqari) System

Comparison of conventional deep-burial potato farming with PONK surface mulch planting, highlighting
differences in soil disturbance, thermal regulation, input dependency, and tuber quality.

Abstract

Potato cultivation has traditionally relied on soil disturbance, ridge formation, and deep seed
burial to manage soil hardness, tuber expansion, and temperature stress. However, these
practices significantly disrupt soil structure, increase production costs, accelerate moisture
loss, and degrade long-term soil health.

This knowledge paper presents a scientific and economic comparison between two
production-oriented approaches:

1. Conventional deep seed burial (=6 inches) in ridged soil, and

2. PQNK-recommended surface seed placement covered with thick organic mulch (4—6
inches), under no-till permanent raised beds.
The analysis focuses on tuber temperature regulation, yield formation, production
cost, net farmer benefit, and produce quality, especially under hot semi-arid
conditions such as Punjab, Pakistan, where summer soil temperatures can exceed 70
°C on bare soil.
Global research evidence and field outcomes demonstrate that mulch-based no-till
potato production delivers superior economic returns, quality, and system resilience,
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even when yield is marginally lower. Furthermore, PQNK enables crucial agronomic
advantages such as earlier planting, increased plant population via optimized bed
design, radical seed cost reduction through the use of untreated cut seed, and
physiological steering of energy toward tuber bulking.

1. Background: Why Potatoes Were Never Meant for Flat, Naked Soil

Potatoes are biologically adapted to form tubers in cool, aerated, loose soil environments.
Historically:

*  Flat planting caused soil crusting after irrigation, especially in low-organic-matter
soils

*  Hardened soil restricted tuber bulking

*  Farmers adopted ridging to:
o Avoid inundation of soil to keep it loose
o Improve aeration

o Facilitate tuber expansion
With mechanization:

*  Ridges became larger
*  Seeds continued to be buried =3 inches deep
*  Tuber size improved—but at the cost of repeated soil disturbance

2. Deep Seed Burial in Hot Climates: A Temperature Management Strategy
In hot regions, especially South Asia:

* Autumn soil temperatures remain high until late
October

*  Upper 0-3 inches often reach 30-35 °C
*  Potato tubers experience:
o Heat stress
o Poor bulking
o Physiological disorders
 To counter this:
® Seeds are buried 6 inches deep
®© Subsurface temperature drops to 28-32 °C
©  This improves tuber survival and size
e However, this solution:

®© Requires deep tillage

®© Destroys soil aggregates
®© Increases cost and energy use Bare soil Temperature
®

Compromises biological soil function
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3. The PQNK Paradigm: Working With Soil, Not
Against It
PQNK (Paedar Qudratti Nizam Kashatqari) is grounded in
natural ecosystem science and closed-loop regenerative
agriculture.

Core PQNK Practices Relevant to Potatoes:

1. Hardpan shattering (once, non-repetitive) to restore
vertical water and root movement

2. Soil chemistry correction through water-mediated
leaching and controlled acidification (where pH > 8)

3. Permanent raised beds with controlled traffic

4. Deep-rooted cover crops (e.g., Jantar) to biologically
rebuild structure

5. Zero-tillage planting and harvesting

6. Permanent organic mulch cover Mulch drop soil

4. PQNK Potato Planting Method: A System of et
Synergistic Advantages

Under PQNK:
*  Seed tubers are placed on top of the prepared bed
*  Covered with 4-6 inches of organic mulch

*  No soil disturbance at planting or harvesting

s S e B = N ARG
Cut potato seeds placed on the bed surface and covered with organic mulch.
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4.1 Thermal Reality and Early Planting Advantage
Field measurements in Punjab, Pakistan show:
*  Bare soil surface temperature (summer): up to 70 °C
*  Mulched soil temperature: 30 °C lower
*  Mulch acts as:
o Thermal insulator
o Moisture regulator
o Biological habitat

* Result:
Tuber zone temperature remains within 13—26 °C, the ideal physiological range for
potato bulking. Critically, this consistent 26°C soil temperature at planting depth
allows for sowing 2 to 4 weeks earlier than in conventional systems, where soil must
cool sufficiently at depth. This grants the crop a significantly longer bulking period
before winter frosts terminate plant growth, directly contributing to potential yield
enhancement.

4.2 Bed Geometry and Plant Population Optimization

In the conventional system, the geometry is defined by the tractor's wheel track (60" center-
to-center), forming two ridges with one furrow in between. PQNK re-engineers this space.
The furrow is filled to create a single, 42 wide, permanent raised bed.

Potato plant spacing under various methods

Old New
convention convention

29 36 58 58 58 58 58
12 25 50 50 50 50 50 50
17 16 16 16 16 16 16 16
8 8 8 8 8 8 8 8
58 72 58 58 58 58 58 58
2 4 3 3 4 4 4 4
6 6 8 6 5 6 8 12
36,050 58,080 40,556 54,075 86,519 72,092 54,074 36,050
72 50 128 9% 60 7 9% 144
100% 69%  178%  133%  83%  100% 133% 200%
174 108 155 116 7 87 116 174
100% 62%  89%  67%  42% 50% 67% 100%

Note: 3x8 (3 rows 8” seed to seed), 3x6 (3 rows 6” seed to seed), and so on.

Raised Raised Raised
bed 3x8 bed 3x6 bed 4x5

Raised
bed 4x6

Raised
bed 4x8

Raised bed

Headings 4x12
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*  Conventional: 2 seed rows per track.

60°Zfractortrack

Conventionally, there are 2 ridges and 1 furrow within the tractor track.

* PQNK Raised Beds: 3 or 4 seed rows per bed (as per the above spreadsheet).

*  This strategic redesign, creating a 42” wide bed top, utilizes space more efficiently.
As shown in the data, this increases the number of plants per acre from 36,050 (Old
Convention) to up to 86,519 (in a 4x5 configuration). A balanced, high-yield
configuration like the 4x6 raised bed (72,092 plants/acre) or 4x8 (54,074 plants/acre)
represents a 50-100% increase in plant population over the old convention without
expanding land area, laying the foundation for higher total yield.

With PQNK, 3 or 4 rows of seeds are placed on the bed top and covered with 4-6” organic mulch.

= =
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4.3 Seed Economics and Plant Spacing via Cut Tuber Use
The protective, microbially active environment under mulch eliminates the need for seed
treatment chemicals. This enables the direct use of cut seed tubers without risk of rot.

* A standard 80g seed tuber often has 4 eyes. When planted whole, these 4 sprouts
compete for space, light, and resources within the same hill, hindering optimal
bulking.

*  When cut into 4 single-eye pieces (=20g each), each becomes an independent plant
with sufficient space (e.g., 6"x8" in a 4x8 bed).

*  This achieves a dual advantage:

*  Seed cost is reduced by approximately 75%, as one seed tuber yields 4 viable plants.

*  Combined with the increased bed width, more plants are accommodated per acre at
this lower seed cost. For example, achieving 54,074 plants/acre with cut seed costs a
fraction of planting 36,050 whole seed tubers per acre conventionally.

4.4 Physiological Management: Steering Energy to Tubers

Potato plants retain an evolutionary tendency for excessive vegetative growth, a response to
historical grazing and tramping pressure. This diverts energy from tuber bulking. In PQNK,
this is managed mechanically:

*  Aroller stamper is applied approximately 25 days after germination.

*  This gentle stem crimping and leaf bruising temporarily stress the plant, signaling it
to shift energy allocation from foliage to tuber initiation and bulking, thereby
improving harvest index and tuber size uniformity.
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5. Scientific Comparison: Deep Burial vs Mulch Placement
Table 1: Agronomic & Biological Comparison

Parameter

Soil disturbance

Soil structure

Tuber temperature
control

Oxygen availability

Soil life activity

Root—microbe
interaction

Long-term fertility

Early Planting
Potential

Seed Cost Basis

Plant Population
Flexibility

Energy Allocation
Control

6-inch Deep Burial
(Conventional)

High (ploughing, ridging)

Degraded

Mechanical depth

Limited

Suppressed

Weak

Declining

Limited by soil cooling
rate

High (whole tuber)

Low (fixed ridge
geometry)

Not typically managed

Surface Seed + Mulch
(PQNK)

None

Preserved & improving

Biological insulation

Optimal

Enhanced

Strong

Increasing

Enabled (2-4 weeks earlier)

Very Low (cut tuber)

High (optimized bed
design)

Managed (roller stamper)
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6. Comparative Cost of Production
Table 2: Per-Acre Cost Comparison (Indicative Global Averages)

Cost Component

Land preparation & tillage
Ridging & re-ridging

Seed bed preparation

Seed (adjusted for cutting)
NPK fertilizers

Pest & disease chemicals
Irrigation (water + energy)
Labor (multiple operations)
Total Cost

= Cost reduction: ~90%

Conventional (USD/

acre)

180

120

70

250

250

150

200

180

~1,400

PQNK (USD/acre)

20

60

~140
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7. Yield vs Profit Reality Check
Table 3: Yield Comparison

System Average Yield (t/acre)
Conventional 10.5
PQNK 9.5-11.0*

Note: PQNK yield range accounts for potential marginal reduction or increase due to
higher plant population and longer growing season offsetting any per-plant yield
difference.

Table 4: Net Farmer Benefit Comparison
Parameter Conventional PQNK

Gross revenue High Comparable or

Higher*
Production cost Very high Extremely low
Net profit Moderate Very high
Financial risk High Minimal
Input dependency External Zero

*Revenue can be higher due to premium quality and potentially greater total yield from
more plants/acre and a longer season.
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8. Produce Quality Comparison
Table 5: Quality Attributes

Attribute Conventional PQNK
Tuber density Water-filled Dense
Shelf life Short Long
Disease incidence High Negligible
Bruising Common Rare
Skin color Dull Bright
Shine & appearance Average Premium
Nutrition density Diluted Concentrated
Market price Standard Premium

9. Why Mulch Outperforms Deep Burial (Production-Focused Answer)

From a pure production perspective:

*  Deep burial solves temperature but creates structural, economic, and population-
limiting problems.

. Mulch solves:

(@)

O

O

(@)

Temperature (enabling earlier sowing)
Moisture loss

Oxygen balance

Soil hardness

Cost escalation

Biological collapse

Low plant population (via wider beds)
High seed cost (via safe use of cut seed)

Energy misallocation (via roller stamping)

Mulch does everything depth does—and significantly more—without the damage.

10 of 11



10. Global Research Alignment
Global findings consistently support PQNK outcomes:

FAO: Mulching reduces evaporation by 70-90%

CIMMYT & Rodale Institute: No-till with mulch improves yield stability under heat
stress

CGIAR: Soil organic cover buffers extreme temperatures
USDA ARS: Mulched soils maintain 10-30 °C lower surface temperatures

Long-term trials show higher profitability, not necessarily higher yield, defines
sustainability

11. Final Conclusion
When the objective is maximum farmer benefit, not just yield numbers:

Burying seed 6 inches deep is an industrial workaround with multiple trade-offs.

Placing seed on the soil surface under thick organic mulch is a holistic biological
solution that synergistically addresses temperature, cost, soil health, and agronomic
management.

Under PQNK:

Soil remains alive.

Sowing occurs 2-4 weeks earlier, extending the growing season.

Plant population increases dramatically (e.g., from 36,050 to 54,074-72,092/acre).
Seed costs plummet by ~75% through the use of untreated cut tubers.

Plant energy is physiologically directed toward tuber bulking.

Costs collapse.

Water use drops by >90%.

Quality improves.

Profitability increases decisively.

System resilience is restored.

Therefore, from a production, economic, and quality standpoint, the PQNK mulch-based
potato planting system is scientifically and operationally superior to conventional deep
burial methods.

Footnote: PONK (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.

www.Facebook.Com/Pedaver
https://www.youtube.com/@pedaverpgnk3167/videos
pedaver@gmail.com
WhatsApp +92 320 677 6666
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