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Romaine Lettuce Yield Trial

Introduction

The Western United States faces a pressing crisis in water availability. Prolonged drought has placed 
extreme stress on California farmers, who generate half of the country’s vegetables and three-quarters of 
its fruits and nuts while consuming roughly 80% of the state’s managed water supply¹ ² ³.  In critical 
agricultural hubs like the Salinas Valley, heavy reliance on local aquifers has led to the formation of the 
Sustained Groundwater Management Act (SGMA), which strictly enforces the conservation of regional 
freshwater resources⁴.  Further restrictions are likely to follow, as state and federal level negotiations are 
anticipated to enforce greater cuts in withdrawals from the Colorado River Basin⁵. As growers face 
tightening state-level water allocations, steeply rising water costs, and government incentives to fallow 
land, optimizing every drop of applied water is no longer a luxury, but an operational necessity⁶ ⁷.



Compounding these water restrictions are the inherent limitations of the soil. In the American Southwest, 
many agricultural regions are dominated by sandy soils 8 9.  These soils are characterized by high 
hydraulic conductivity and low water-holding capacity, which drives poor irrigation efficiency and, 
frequently, suboptimal crop yields 8 10 11.  While several methods are commercially available to mitigate 
these effects, including biochar, mulching, compost, superabsorbent polymers, wetting agents or 
surfactants, and live microbials, each comes with distinct trade-offs regarding application logistics, 
efficacy, or longevity¹².



Desert Control’s Liquid Natural Clay (LNC) offers a fundamentally different approach. LNC is an OMRI-
listed organic soil amendment that uses exfoliated clay platelets in a liquid suspension to improve soil 
structure. Because it is applied directly through the growers’ existing irrigation systems, LNC delivers 
sustained results without requiring mechanical soil disruption or changes to current farming operations. 
Once applied, LNC increases the reactive surface area within soil macropores, slowing the percolation of 
water and extending its residence times in the root zone. This allows the plant to uptake a significantly 
higher proportion of applied water and nutrients. 




To test its efficacy under field conditions, LNC was applied to a 6-row trial block at a commercial lettuce 
operation in California’s Salinas Valley. This publication evaluates the efficacy of the LNC treatment 
against an adjacent untreated control plot, quantifying the results of a single growing season in 
harvestable yield per acre. In doing so, the objective is to provide growers with a scientifically validated, 
highly practical method to enhance yields and water efficiency in underperforming, sand-dominant soils.
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Romaine Lettuce Yield Trial

Summary

Liquid Natural Clay (“LNC”) was applied to 6 rows (1 acre) of romaine lettuce located in California’s Salinas 
Valley and compared against an untreated control (“UTC”) group. Results after one growing season 
showed a nearly 30% increase in boxes per acre and a 33% increase in Water Use Efficiency. This suggests 
a significant positive impact of LNC on harvestable crop yields compared to UTC, under equal irrigation 
regimes. LNC is also likely to have acted as a buffer against additional stress as the grower was forced to 
delay harvest after terminating their irrigation program. When considered concurrently with its ease of 
application and minimal disruption to farming operations, LNC is a viable alternative to traditional 
methods of mitigating the negative effects of sandy, fast draining soils.


Materials and Methods

Site Selection and Experimental Design


The field trial was conducted in the Salinas Valley of California during the spring 2026 growing season. 
The trial focused on commercial romaine lettuce production. To ensure the trial reflected demanding 
commercial realities, the grower selected a historically underperforming ranch block.




The experimental design consisted of a side-by-side field comparison:


•	Treatment Plot: One acre of commercial romaine lettuce treated with Liquid Natural Clay (LNC).


•	Control Plot: One acre of commercial romaine lettuce grown under standard historical grower 
practices, serving as the untreated control group.




Soil Baseline Profile


Prior to the trial, a 0-to-6-inch soil sample from the specific trial block was collected and analyzed by 
Midwest Laboratories (March 31, 2026). The analysis confirmed a light-textured sandy loam soil profile 
characterized by rapid drainage, low organic matter, and limited native buffering capacity.
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Romaine Lettuce Yield Trial

Table 1: Baseline Soil Physio-Chemical Properties (0–6 inch depth)

Parameter Measurement Agronomic Implication

Soil Texture Sandy Loam High permeability, prone to rapid 
drainage.

Sand/Silt/Clay % 64%/20%/16% Contributes to poor nutrient and water 
retention.

Organic Matter 0.6% Extremely low; limits biological activity and 
structure.

Soil pH 8.0 Moderately alkaline.

Cation Exchange 
Capacity (CEC) 6.7 meq/100 g Low capacity to hold onto essential 

nutrients.

Nitrate-N 12 ppm Baseline nitrogen availability.

Soluble Salts 0.3 mmhos/cm Low salinity risk.

Field Capacity 15.23% Maximum water held after excess drains.

Wilting Point 5.26% Moisture level at which plants can no longer 
extract water.

Available Moisture 9.97% Narrow margin of usable water for the crop.

LNC Treatment and Application Protocol

The treatment utilized was a proprietary formulation of Liquid Natural Clay (LNC) developed by Desert 
Control, designed to permanently or semi-permanently alter the water- and nutrient-holding behavior of 
light soils. The application occurred in April 2026 shortly after the beginning of the vegetative growing 
season.

The treatment was executed as a vendor-applied service by Desert Control, requiring no additional 
operational labor from the grower. LNC was delivered through the field's existing drip tape irrigation 
infrastructure.
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Romaine Lettuce Yield Trial

Table 2: LNC Application Parameters

Operational Metric Specification

Application Delivery Method Sandy Loam

64%/20%/16%Total Water Volume Applied

Irrigation Runtime 0.6%

8.0Equipment Used

6.7 meq/100 gUnit Output Capacity

Estimated Daily Capacity 12 ppm

Additional Grower Inputs 0.3 mmhos/cm
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Romaine Lettuce Yield Trial

Results

Harvest Yield and Physical Characteristics

Both the treated and untreated plots were harvested simultaneously on May 19, 2026. The primary 
agronomic metric evaluated was yield volume (measured in standard harvest boxes per acre) and average 
carton weight.

The data indicates that the LNC application significantly improved the productive output of the 
historically weak ground. The primary driver of the yield increase was total volume (number of mature, 
harvestable heads) rather than an increase of individual carton weights, as box weights remained virtually 
identical between the two plots.

Table 3: Agronomic Yield Comparison

Untreated Control 
(UTC) Acre

LNC-Treated 
Acre

Net 
Change

Percentage 
ChangeHarvest Metric

Total Yield 329 boxes 427 boxes +98 boxes +29.8%

Average Box Weight 17.7 lbs 17.8 lbs +0.1 lbs +0.56%
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Romaine Lettuce Yield Trial

Discussion

Application Success and Yield Impact

The application of LNC in this trial is considered highly successful. By generating a 29.8% increase in total 
harvestable yield an additional 98 boxes per acre without compromising individual carton weight or 
requiring additional grower inputs, LNC met the primary objective of enhancing productive output on 
historically underperforming sandy loam soils. The data suggests that by fundamentally altering the 
soil's  hydrological and nutrient flow characteristics, the crop was able to sustain a higher population of 
mature, harvestable heads through to the end of the season.



Application Timing Optimization

It is notable that the LNC treatment was applied via existing drip infrastructure approximately three 
weeks after the beginning of the vegetative growing season. While the results demonstrate a clear and 
significant agronomic benefit, an earlier application such as pre-planting or immediately at planting may 
improve the outcome further. Introducing LNC earlier in the crop cycle could maximize moisture and 
nutrient retention during the critical early stages of root establishment, potentially compounding the 
yield benefits observed here.



Moisture Retention as an Agronomic "Insurance Policy"

An important operational variable occurred at the end of the trial: the grower delayed the harvest after 
discontinuing standard irrigation. This extended "dry-down" period likely favored the LNC-treated plot. 
Because LNC increases the reactive surface area within soil macropores and slows water percolation, the 
treated root zone retained plant-available moisture longer than the untreated crop. As a result, the LNC-
treated lettuce was better buffered against water stress and desiccation. In commercial practice, this 
extended moisture retention serves as a critical "insurance policy," protecting crop quality and yield 
against unexpected irrigation disruptions, extreme heat events, or unforeseen harvest delays.
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Romaine Lettuce Yield Trial

Converting Results to Water Use Efficiency (WUE)



Water Use Efficiency (WUE) is a useful tool in comparing yields per unit of applied water, expressed in tons 
of yield per acre foot (AF) of water. The LNC-treated and control plots each received 0.57-acre feet per acre 
(AF/ac) of irrigation, and 1.2” of rainfall over the growing season. This converts to 8.04 inches per acre or 
0.67 AF/ac of total water applied. Translating these values into tons of yield per acre foot of water results 
in the following:

Table 4: Water Use Efficiency

Harvest Metric Untreated Control 
(UTC) Acre

LNC-Treated 
Acre

Net Change

LNC 0.67 3.8 5.7

UTC 0.67 2.9 4.3

Table 4 shows a WUE of 4.3 tons of yield per acre foot of applied water for the untreated control group, 
while the LNC group has a calculated WUE of 5.7 tons/AF. This represents a 33% increase in yield per AF of 
applied water.

Durability in Row Crop Systems and Future Studies



While LNC has shown prolonged structural durability in permanent agriculture applications (such as tree 
nuts and vineyards), the product is unlikely to demonstrate the same permanence in seasonal row crop 
operations. The intensive, frequent mechanical tillage required between vegetable crop cycles will 
inevitably disrupt the continuous LNC soil matrix over time. As such, optimizing reapplication frequencies 
will require additional studies to evaluate the persistence of LNC across multiple seasons.
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Romaine Lettuce Yield Trial

Conclusion

The Spring 2026 Romaine lettuce trial in California’s Salinas Valley demonstrates that LNC is a highly 
viable solution for mitigating the compounding challenges of sandy soils and severe water scarcity in 
commercial agriculture. LNC treatment generated a nearly 30% increase in harvestable romaine lettuce 
yield and significantly improved overall Water Use Efficiency without requiring additional grower labor or 
water inputs. Furthermore, this enhanced water-holding capacity acted as a critical agronomic buffer 
against late-season water stress, preserving crop quality during a delayed dry-down harvest. 



Although further research is required to evaluate long-term persistence amidst the frequent mechanical 
tillage of seasonal row crop systems, LNC presents a scientifically validated, immediately practical 
method to transform underperforming, sand-dominant ground into highly productive acreage.
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