
 

 

Improving harvest efficiency by 

reducing lettuce variability 
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Innovation Centre, Harper Adams 

University, gives an overview of 
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Summary 

 Iceberg Lettuce heads are harvested at certain sizes to meet market specifications for 

different supermarkets. 

 The uniformity of mature lettuce heads determines the efficiency of a single-pass harvest, as 

all the heads that are larger or smaller than certain size specifications are left behind, 

resulting in crop wastage. 

 A better understanding of what leads to harvest time variance will help to improve 

uniformity and reduce wastage.  

 This study assessed the impact of; soil electrical conductivity, variation in propagation plants 

and field plant position, on lettuce size consistency and uniformity.  

Introduction 

Around the world, one third of all food produced is wasted. In the UK, wastage predominantly 

comes at the processing and consumer stages. However, there are still areas for improvement pre-

farm gate and for salad growers producing more uniform lettuces at harvest time could help reduce 

waste. Lettuces are often harvested using one pass harvesters, where lettuces need to be the same 

and correct size in order to be collected. Reducing the variability in lettuce size would improve 

harvest efficiencies and reduce waste.   

 

This study looked to identify the causes of lettuce variability and methods to reduce this. The effects 

of propagation size on lettuce growth rates was first investigated. The study then looked at the 

potential use of Soil Electrical Conductivity in order to identify variable growth regions on-farm as 

well as the effect of field planting position on lettuce head size.  Field and glass house trails were 

undertaken at G’s Growers Ltd, a LEAF Demonstration Farm.  



 

 

 

Propagation Size  
 

Variability in the growth of lettuce transplants (a peat block that contains a growing seedling) leads 

to variation in final head weight of lettuce and quality at harvest. The variation in transplants and 

the effect of this on the early stage of growth was investigated. Transplants are produced from 

genetically uniform seeds, but variation in size occurs following emergence and propagation.  

 

To test the variation in transplants, commercially produced transplants were investigated from LEAF 

Demonstration Farm, G’s Growers Ltd. There was considerable variability measured in the weight of 

transplants of the same age (20 days old) and of the same location in the glasshouse.  After an 

additional growth period of 14 days, plants were re-weighed and variability between the plants 

amplified.  A 2 gram difference between transplants resulted in a 15 g difference between plant 

weights after the additional growth period.   

 

 

 
Figure 1 A glasshouse compartment for lettuce propagation in Second Willow Nursery at G’s Growers 

ltd (Littleport, Cambridgeshire) (left 

 

Soil Electrical Conductivity 
 

Variability in soil properties such as Organic Matter and water content can contribute significantly to 

crop variability.  To combat this, farmers have to apply fertilisers and water to their fields. Farmers 

are increasingly looking at more precise application of fertilisers and water to reduce pollution and 

excess usage of chemicals. Soil Electrical Conductivity (EC) along with other technologies such as 

remote sensing and geographical-positioning systems (GPS) can help facilitate precision farming. EC 

can measure soil properties such as Organic Matter and can be used to facilitate targeted sampling 

and treatment of soil. 

 

A soils EC is dependent on several factors including soil depth, clay content, water content, organic 

matter and bulk density, meaning different soils will have different EC.  The EC of soil across a field 

can be scanned relatively quickly to illustrate the general field variation and identify potential 



 

 

management zones. EC could be used to decide where to take soil samples on farm, therefore saving 

time, money and labour. EC cannot currently be used to measure lettuce yield variations in relation 

to variations in soil properties, partly because of the short growing season of the crop.  

 

                                     

Figure 2: Soil EC scans of the studied field (low, medium and high=yellow, light green and dark green, 

respectively).   

 

But EC measurements can be combined with known lettuce yields throughout the year, to 

investigate the effect of season on lettuce variation. This showed that areas of poor EC did not 

improve throughout the year with low lettuce yields occurring in these areas all year round. This 

suggests season has no relative impact on lettuce yield or variation in these areas of the field.  

 

Field Planting Position 

The field planting position of the lettuce transplants can also affect variability of the yield even when 

uniform transplants are used.  If the transplants fall on their side in the field, are not fixed firmly in 

the soil or get buried by soil, this can result in variable lettuce heads at harvest.  By harvest, these 

lettuce heads are of non- marketable quality as they do not meet the market specifications such as 

density, appearance, deterioration, misshapen heads and pest or moisture damage.  

 

Conclusions 

Soil Electrical Conductivity cannot be used to directly predict lettuce viability but can be used to 

identify regions of variable soil properties where soil samples need to be taken. Hence, poor soil 

properties such as low organic matter and high soil bulk density which can lead to variability in 

lettuce head size and yield could be amended locally rather than at a whole field scale. Poor field 

planting position can also affect lettuce uniformity and influence marketability. Small variations in 

size in the early stages of growth can lead to large variations in lettuce size at harvest. This means 

variation in lettuce size is, in part, developed at the propagation stage of the plants so extra 

attention to the early stages of growth will help minimise size variations.   
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