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METHODS

Design

Matteson transplanted indeterminate heirloom tomatoes 
(‘Beauty King’) in a high tunnel on Feb. 26, 2022 and compared 
two treatments:

• Pruned: Tomato plants pruned to a single leader and string 
trellised.

• Caged: Tomato plants caged and left un-pruned.

In a Nutshell:

• Single or double-leader pruning are standard management for high tunnel heirloom tomatoes.

• Lee Matteson, however, wondered if caging heirlooms tomatoes and not pruning them would 
produce a greater quantity of fruit and reduce labor compared to his usual practice of single-
leader pruning.

Key Findings:

• Compared with training plants to a single-leader trellis and pruning through the growing 
season, caging the plants and not pruning improved both the weight and number of fruit 
harvested.

• Matteson’s labor was cut in half by caging the plants instead of pruning them.
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EXPERIMENT

TABLE 1. Management at Lee Matteson's high tunnel in 2022.

PRUNED CAGED
Number of rows in plot 2

Between-row spacing 2 ft

In-row spacing 2 ft

Plants per plot 10

Planting date Feb. 26

Mulch Ground cloth

Compost none

Irrigation Drip tape, with 4-in. spacing

Caging Feb. 28 --

Trellising -- Marsh 23-24

Pruning/de-suckering --

March 27
Apr. 8

Apr. 15
Apr. 22
Apr. 30
May 7

May 20

Pulling plants into cages
Apr. 15
Apr. 26
May 11

Harvest period May 27-Aug. 16

Plant removal Aug. 18

He implemented four replications of the two treatments (Figure 
A1) in plots measuring 1.5 ft by 20 ft. Plot management is 
presented in Table 1.
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Lee Matteson among the pruned and trellised (left) and caged and unpruned (right) tomato plants in his high tunnel 
on May 10, 2022.

Measurements

Matteson began harvesting tomatoes on 
May 27; the final harvest occurred on Aug. 
16. On each harvest date, he documented 
the weight and number of marketable fruit 
harvested from each plot. Total weight and 
total number of marketable fruit harvested 
from each plot during the harvest period 
(May 27–Aug. 16) were used in the analysis. 
From these values we also calculated the 
average weight of an individual marketable 
fruit. Matteson also recorded the time 
he spent managing the plots through the 
year; namely, time spent pruning plants or 
pulling plants into cages.

Data Analysis

To evaluate the effect of pruning or caging 
on heirloom tomatoes, we calculated 
the least significant difference (LSD) at 
the 95% confidence level using a t-test. 
If the difference between any two of the 
treatments was greater than the LSD, we 
would expect such a difference to occur 95 
times out of 100 under the same conditions 
– we refer to this as a statistically significant 
effect. On the other hand, if the resulting 
difference between any two treatments was 
less than the LSD, we would consider the 
results to be statistically similar. We could 
make these statistical calculations because 
Matteson’s experimental design involved 
replication of the treatments (Figure A1).

RESULTS AND DISCUSSION

Yield

Both the weight and count of marketable 
fruit were improved by caging the heirloom 

tomatoes compared with pruning them 
(Table 1). Average fruit weight between 
the treatments was similar, so the greater 
weight harvested from the caged treatment 
was due to more fruit harvested from 
that treatment. Matteson’s results differ 
from those of PFI cooperators Maja & 
Carmen Black and Natasha Hegmann who 
conducted similar trials in high tunnels 
in 2020.[1] Both the Blacks and Hegmann 

saw no difference in tomato yield between 
plants that were pruned to a single leader 
and plants left unpruned. In those previous 
trials, the cooperators used ‘Big Beef’ 
tomatoes, which is a hybrid indeterminate 
variety. In the present trial, Matteson 
used ‘Beauty King’ tomatoes, which is an 
indeterminate heirloom, and that may 
account for the different results than 
Black’s and Hegmann’s.

TABLE 2. Tomato yields at Lee Matteson’s high tunnel in 2022.

TOTAL MARKETABLE WEIGHT
(lb fruit/plot)

TOTAL MARKETABLE COUNT
(no. fruit/plot)

AVG. FRUIT WEIGHT
(lb/fruit)

Pruned 45.9 72.0 0.58

Caged 61.6 106.3 0.55

Diff 15.7 34.3 0.03

LSD(95%) 13.4 18.2 0.13

Significant? Y Y N

For any measurement, if the arithmetic difference (diff.) between the treatments is greater than the LSD (least significant difference), we 
consider the treatments significantly different at the 95% confidence level.
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PFI COOPERATORS’ PROGRAM
PFI’s Cooperators’ Program helps farmers find practical answers and make informed decisions through on-farm research projects. 

The Cooperators’ Program began in 1987 with farmers looking to save money through more judicious use of inputs. 
If you are interested in conducting an on-farm trial contact Stefan Gailans @ 515-232-5661 or stefan@practicalfarmers.org.
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FIGURE A1. Example of experimental design used by Matteson, which 
included randomized replications of the treatments. This design allowed 
for statistical analysis of the results.

FIGURE A2. Mean monthly outdoor temperature during the study 
period and the long-term average at Ames, the nearest weather station to 
Matteson’s farm.[2]

APPENDIX – TRIAL DESIGN AND WEATHER CONDITIONS

FIGURE 1. Time spent on labor by task at Lee Matteson’s in 2022.

Labor

Matteson recorded the amount of time spent on pruning, trellising 
and caging plants through the year (Figure 1). He spent twice as 
much time on the pruned tomatoes as he did the caged tomatoes 
(63 v. 30 min/plot). Much of the extra time spent on the pruned 
tomatoes came from pruning periodically through the year (Table 
1) and the time spent removing plants and trellises at the end 
of the year. Matteson did not record the amount of time spent 
harvesting fruit from the two treatments but remarked that it was 
likely equal.

CONCLUSIONS AND NEXT STEPS

Caging heirloom tomatoes produced higher yields and required 
less labor than pruning and trellising in Matteson’s high tunnel. 
Matteson found value in these results because they confirmed 
what he suspected would happen. He added, “I am always looking 
to improve yield and efficiency. It took less work with the cages 
to produce heirloom tomatoes. So, if I can produce more with less 
inputs that's always a win-win.”
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