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Crop quality is important to fruit and vegetable growers, 
buyers, and handlers. °Brix readings indicate soluble 

solids content. Since soluble solids represent a product’s 
potential sweetness (an aspect of quality), °Brix readings 
can interest many throughout the value chain. Three steps 
are required to make effective use of °Brix readings: (1) 
obtain accurate representative values; (2) become familiar 
with other representative values for similar crops; and 
(3) if needed, adjust management practices according 
to how they may affect °Brix values of your crops, using 
proven approaches.

Four fact sheets have been prepared to guide vegetable 
farmers, buyers, and handlers in using °Brix as an indi-
cator of crop quality. This Linking fact sheet provides 
reference information on representative °Brix values and 
how they are influenced by crop management. Equipped 
with this information, vegetable suppliers should be bet-
ter prepared to make effective use of °Brix measurement 
in their operation. However, the Overview fact sheet 
provides important background information on °Brix, 
outlines its application in horticultural crop production, 
and describes the benefits and limitations of measuring 
°Brix during vegetable production and marketing. Two 
other fact sheets provide specific instructions for the tak-
ing of °Brix readings in five vegetable crops.

°Brix Values in Vegetable Crops
°Brix values are relatively straightforward to measure 

and are readily available. However, few people appear 
to be familiar with values that would be “typical” for 
their crop. Reference values are available in government 
and scientific reports and other documents. However, 
ultimately, the most important values for most vegetable 

growers, buyers, and handlers may be the “bank” of 
numbers they develop in their own operation over 
time through consistent, conscientious measurement. 
Nevertheless, in this fact sheet, we present three sets of 
reference °Brix values.

The first set (Table 1) includes examples of soluble 
solids values that are used as criteria in official USDA 
fruit and vegetable quality grades. In certain fruiting 
crops (i.e., cantaloupe, watermelon) soluble solids levels 
obtained with an approved refractometer influence the 
official grade to which the crop is assigned. For example, 
based on the chart below, °Brix values less than 9% and 
8% in cantaloupe and watermelon, respectively, mean 
that the crop cannot be labeled as having “good internal 
quality” by USDA standards.

Table 1. Examples of USDA crop grading standards 
which incorporate soluble solids values. 

Crop Grading description
Minimum 
soluble 

solid level

Cantaloupe
“Very good internal quality” 11%

“Good internal quality” 9%

Watermelon
“Very good internal quality” 10%

“Good internal quality” 8%

The second set of reference °Brix values (Table 2) 
was taken from published agricultural research. This 
set includes values reported on multiple crops grown in 
research plots in many locations. Keep in mind that these 
plots were managed differently: growing system, nutri-
ent and irrigation regime, and variety differed from one 
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experiment to another. Because of this variation, num-
bers in Table 2 do not necessarily represent target values. 
That said, the research was usually conducted to study 
the influence of genetic and production factors on crop 
quality. And, the research often involved commercial-like 
practices and common varieties. Therefore, it is reason-
able for growers and others to observe similar °Brix values 
in their business.

Table 2. Examples of soluble solids (°Brix) values from published 
agricultural research reports across a variety of crops and locations.

Crop—Location
Reported °Brix 

value
Citation

Beets—New Zealand 6.0–9.0 Renquist et al., 2005

Cabbage—New Zealand 9.0–12.0 Renquist et al., 2005

Carrots—GA 8.0–10.0 Gills et al., 1999

Honeydew—TX 8.5–12.0 Lester and Shellie, 1992

Muskmelon—MD 5.0–16.0 Aulenbach and Worthington, 
1974

Muskmelon—CA 9.0–11.0 Yamaguchi et al., 1977

Onion—New Zealand 6.0–9.0 Renquist et al., 2005

Pepper—New Zealand 6.0–9.0 Renquist et al., 2005

Sweet corn—SC 15.0–27.0 Hale et al., 2005

Processing tomatoes—CA 4.7–6.0 Barrett et al., 2007

Greenhouse tomatoes—Denmark 4.3–5.0 Thybo et al., 2006

Greenhouse tomatoes—NC 3.8–4.7 Peet et al., 2004

Fresh market tomatoes—CO 3.5–5.3 Aldrich et al., 2010

Fresh market tomatoes—FL 4.1–5.3 Tandon et al., 2003

Cherry tomatoes—New Zealand 5.0–8.0 Renquist et al., 2005

Watermelon—Spain 9.0–11.0 Pardo et al., 1996

Table 3. Soluble solids (°Brix) values gathered during an on-farm 
research project carried out in Ohio in 2011.
Crop °Brix average °Brix range # Observations # Farms

Beet 7.8 2.8–13.6 26 4

Bean 6.9 2.9–15.7 57 3

Swiss chard 4.6 2.6–6.5 15 2

Cucumber 3.3 2.2–5.4 60 4

Summer squash 4.3 3.5–5.3 43 4

Sweet corn 16.2 9.5–26.5 66 2

Cherry tomato 7.5 4.5–11.7 102 6

Tomato 4.6 2.3–8.2 433 10

Turnip 6.0 4.5–6.9 20 3

Watermelon 10.8 9.0–12.8 66 4

Zucchini 4.0 2.4–6.0 71 5

The third set of reference °Brix 
values (Table 3) was created in 
Ohio during the completion of a 
project supported by The Ohio 
State University/OARDC/OSU 
Extension, the Department of 
Horticulture and Crop Science, 
the Warner Endowment Fund for 
Sustainable Agriculture, and area 
farmers. With this support, the 
Ohio State University Vegetable 
Production Systems Laboratory 
obtained hundreds of °Brix read-
ings on station- and farm-grown 
vegetable crops from twelve loca-
tions in 2011. Crops were grown 
conventionally and organically and 
most of the data were collected 
by growers using handheld digital 
refractometers as described in two 
fact sheets in this series. The values 
in Table 3 were developed in 2011 
only. They may or may not represent 
values expected in your operation. 
Contact Matt Kleinhenz for more 
information on these values.

Factors that Influence Vegetable °Brix Values
In the tables above, the reported °Brix values for 

individual crops displayed wide ranges (e.g., in Table 3, 
2.9–15.7 for bean and 9.5–26.5 for sweet corn). These 
ranges are due to the fact that at any one time, many 
factors influence a vegetable crop’s condition and, there-
fore, its °Brix level. Going forward, vegetable suppliers 

interested in having their crops achieve 
target °Brix values will benefit from being 
familiar with these factors and how they 
can be manipulated.

Variety selection, crop maturity, crop 
physiology or metabolism, and major 
abiotic components of the growing envi-
ronment (e.g., moisture, fertility, light, and 
temperature) are known to influence °Brix 
levels. Variety selection and crop maturity, 
metabolism, and water status tend to have 
direct and often significant and immedi-
ate impacts on vegetable °Brix levels. In 
contrast, soil and crop nutrient status and 
environmental light and temperature levels 
appear to have more indirect and subtle 
effects on vegetable °Brix values. The fol-
lowing is a brief summary of some of the 
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specific effects of various factors on vegetable °Brix levels. 
Information given in this section is supported by articles 
cited in the References section and farmer experience.

Weather effects on soluble solids levels begin at 
planting and continue through harvest, in part because 
planting and harvesting dates determine the environ-
mental conditions under which crops grow and mature. 
Environmental conditions that most strongly influence 
crop quality and °Brix include sunlight, temperature, 
and moisture. Exposure to various combinations of these 
conditions due to planting and harvest schedules can 
influence elements of quality (including °Brix) and flavor 
in field- and greenhouse-grown crops. These conditions 
influence the amount of soluble solids (mostly sugars) 
that are in marketable leaves, stems, fruits, tubers, roots, 
etc., at any one time. These factors influence °Brix levels 
alone and in combination. For example, temperature 
and light interact to set the rate of sugar production, but 
temperature may have a stronger influence on tomato 
fruit soluble solids content than sunlight.

Weather, planting and harvesting dates, and some 
soil characteristics often cannot be altered significantly. 
Often, vegetable growers must adhere to certain plant-
ing and harvesting windows. Also, they can only estab-
lish protective microclimates around crops (e.g., using 
mulches, films, or low or high tunnels) which lessen 
the more radical effects that temperature, moisture, 
and other extreme conditions can have on crop quality. 
Likewise, soil amendments can increase soil organic mat-
ter or alter other soil properties, thereby creating growing 
conditions more conducive to crop health and quality. 
Yet, some steps to limit environmental fluctuations or 
enhance soil quality may be unavailable to some farm-
ers. Moreover, the effects of these steps on crop quality 
in the near-term may be indirect. Therefore, vegetable 
growers may prefer to take easy steps proven to have 
immediate and significant effects on quality, perhaps 
especially °Brix. Steps in this category include proper 
variety selection, water and fertility management, and 
planting and harvest timing.

All things being equal, varieties of the same crop tend 
to differ in their baseline °Brix level. That is, varieties 
have a natural inclination toward lower or higher levels 
of soluble solids within the portion that is marketed. 
Therefore, variety selection is one of the most important 
and direct methods of shaping °Brix and crop quality. If 
°Brix is important to you, consider discussing varietal 
tendencies with seed suppliers and reviewing other 
data on varieties. Product quality begins with variety 
selection.

Regardless of variety, soluble solids levels track crop 
maturity. All vegetable crops undergo changes in their 

makeup through their lifetime, regardless of what the 
farmer does. Sweet corn kernels turning from milky and 
sweet to dry and starchy is one example of the natural, 
pre-programmed crop maturation process. So, crop stage 
and harvest timing, in particular, strongly influence crop 
quality and °Brix levels.

In fact, the degree of ripening at harvest influences the 
full chemical makeup of the fruit or immature seed and, 
therefore, its flavor and texture. Soluble solids and sug-
ars tend to increase during ripening, while acids tend to 
decrease. When tomato fruit are harvested at a very early 
stage of ripening, the combination of sugars, acids, and 
volatile compounds related to flavor may be sub-optimum. 
That said, some fruit and seed continue to mature after 
picking. And, they may be more susceptible to physical 
damage during post-harvest handling if picked table-ripe. 
Regardless, it is clear that harvest timing is important 
to all growers and that measuring °Brix values can help 
determine harvest- and market-readiness in some crops.

Irrigation timing or soil moisture levels also affect °Brix 
but in ways that may complicate management decisions. 
For example, reduced water availability during fruit devel-
opment can increase fruit soluble solids content but lower 
total fruit yield. So, growers must balance the opportunity 
to enhance the quality of their fruit with the potential to 
reduce the yield of them using the same practice. In dry 
areas where water availability can be carefully controlled, 
precise irrigation has been able to increase °Brix and 
maintain acceptable yields. High tunnel growers may be 
able to balance yield and quality most effectively through 
irrigation and fertility management.

Effects on soluble solid content in tomato were measured on 8/24/07 
in Gödöllo, Hungary. Treatments were unirrigated (1), unirrigated 
with K application (2), irrigation up to 30 days before harvest 
(3), irrigation up to 30 days before harvest with K application (4), 
standard irrigation (5), and standard irrigation with K application 
(6). Columns bearing the same letter are not significantly different. 
Vertical bars represent significant differences at p = 0.05, n=4.

”
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 Indeed, the influence of fertility programs on °Brix is 
becoming clear. Increased fertilizer or salinity levels (i.e., 
higher electrical conductivity levels) in irrigation water 
are reported to increase °Brix levels in greenhouse-grown 
tomato and pepper. Mineral fertilization can also influ-
ence volatile compounds and fruit flavor.

In addition to electrical conductivity, there is evidence 
that nitrogen (N) nutrition can affect °Brix levels but in an 
indirect and complex manner. Nitrogen availability can 
impact the efficiency of photosynthesis through which 
sugar is created and, therefore, possibly alter soluble solids 
levels. However, excess N can also slow maturation and 
reduce sugar and acid content.

Linking Measured °Brix Values to Crop 
Management—A Recap

Production factors such as temperature and light levels 
and soil moisture and fertility status influence crop °Brix 
levels. These factors differ with regard to the amount of 
control field and high tunnel growers have over them. 
These factors also differ with regard to the apparent, 
direct impact they have on °Brix, based on scientific 
evidence and grower experience. Biological factors such 
as variety and crop maturity affect soluble solids levels 
strongly; growers select varieties but have little control 
over maturity outside of harvest timing.

Controlled-environment greenhouse production 
involves a greater amount of control over factors that 
influence crop growth, yield, and certain aspects of 
quality than field production. Overall, the greenhouse 
industry continues to pay close attention to the effects of 
variety selection and crop management on °Brix. Also, 
adjustments in management regimens to optimize °Brix 
and other characteristics are generally more feasible in 
greenhouse than field settings. Farmers working with soils 
in more dynamic and unpredictable open field and high 

tunnel settings have an opportunity to gain from what is 
discovered in greenhouse production and research. More 
important, field and high tunnel vegetable growers can 
learn from their own tests of the relationships between 
management and °Brix and other aspects of crop quality. 
This four-part fact sheet series is designed to assist them 
in that process.
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