
1

Which Subdivision of Cranberry Sprinkler Waters Cranberries the Most Efficiently Over Time

Lucas Salzwedel

Grade Nine

Division III Power, Structural, and Technical Systems

Tomah FFA Chapter

901 Lincoln Avenue

Tomah, Wisconsin 54660



2

Table of Contents

Abstract - Page 3

Introduction - Page 4

Literature Review - Page 5

Materials - Page 7

Methods - Page 8

Conclusion - Page 17

References - Page 19

Acknowledgements - Page 20

Skill Development - Page 21



3

Abstract

Cranberry marshes throughout the United States use sprinkler systems every year to

prevent frost and to water cranberry crops. The two main types of sprinkler systems are those

with irrigation pipe above ground and those with irrigation pipe buried beneath the ground. In

testing which sprinkler system performs better, i.e water distance, pressure, and depth of affected

soil, new and existing cranberry marshes will be better able to water, and in turn, produce

cranberries more efficiently.

If the amount of time the sprinkler system is running is increased then the sprinkler heads

without the irrigation pipe will have better spray radius combined with water coverage than the

sprinkler system with the irrigation pipe because the irrigation system under the water is better

able to spread a consistent amount of water per square foot.

By collecting two pounds of sand from the area surrounding multiple cranberry sprinkler

heads on a cranberry marsh you can find the Moisture Content (MC) of said sand. This is

repeated many times for different depth sizes of different beds. These samples are then compared

and measured to two pounds of unaffected by weighing both of the sand samples, subtracting the

dry sand from the wet sand, and dividing the total weight of the sample. Then averaging all of

the final quotient of samples you can get an estimate on which sprinkler sprays the most water

for a certain amount of time. Combine this with the average radius/circumference of the sprinkler

spray you can determine which sprinkler is the most effective and efficient over time.
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Introduction

Cranberries are produced in seven states in the United States. Wisconsin, Massachusetts,

Oregon, New Jersey, Washington, New York, and Minnesota. These seven states, covering about

40,800 acres, produce all of the United States cranberries, roughly 8.7 million barrels. But is

there a way to make it nine million barrels, ten million? Because only these seven states produce

cranberries it is important for cranberry marshes to produce a high amount of cranberries. One

way to increase production of berries is to examine how cranberries are watered.

Cranberry sprinklers have many different uses when it comes to growing and producing

cranberries. They keep the berries from overheating, over freezing, and overall protecting the

berries from the harsh climate that they grow in. Two main sprinkler systems are used on

cranberry marshes in the United States, those with irrigation pipe above ground and those with

irrigation pipe below ground.

By examining which sprinkler works the best i.e best water distance and water pressure

based on moisture content we can discover how cranberries grow and what will make them grow

better and faster. This research aims to determine which sprinkler system is the most effective.

After completing my research I determined that cranberry sprinklers with irrigation pipe

below ground were more efficient because they had higher moisture content per foot and the

physical radius of water from the sprinkler was 2.6 feet wider than the irrigation pipe above

ground.

If we can determine which sprinkler system works the best it can be determined which

sprinkler system to install on new marshes in order to increase production of cranberries in the

United States.
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Literature Review

Cranberry sprinklers work like regular sprinklers but on a larger scale usually having a

radius of about twenty h feet ( fifty foot circumference). Sprinkler systems usually run in a linear

form along the long side of a cranberry bed. Each bed has about two-three lines per bed. That is

spread out so that the line covers all parts of the bed. All of the linear lines of cranberry beds

connect to a mainline. The mainline then connects to a pump which brings in water from the

reservoir. The water runs through the linear lines and sprays out of the heads. The two main

types of heads include a pipe line with a head. (The pipes come out with the head) and a

sprinkler head that comes loose without pipe (Pipes run under water. Usually the pipeline heads

go in the deeper beds while the heads without pipes go to the higher beds because the irrigation

pipe above ground pushes water pressure faster and at a wider distance).

There are three main jobs of sprinklers on cranberry marshes. The first two are to protect

from either extreme heat or extreme cold. By coating the berries in a line of water, frost is not

able to form and the heat is not able to kill the berries. The standard amount of water

recommended for cranberries is one inch per week. The typical temperature to turn on water is

when the temperature reaches below 32°F or above 95°F. Cranberry sprinklers stay in the ground

year round except from harvest around mid-october to mid-spring. By figuring out which

sprinkler system works better the better said water coverage will be and the berries will be better

protected. The last main task of the sprinkler system is to work fresh nutrients such as fertilizer

and pesticides into the soil. Without these nutrients integrated into the soil, cranberries would

have to deal with the harsh condition of not only pests but also a lack in assisted growth. This

can affect not only the size of the berries but the amount of berries produced year after year.
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Because the sprinklers have three jobs cranberry farmers would have to constantly be

going down to their marshes to turn on the water for the sprinklers or to makes sure the water is

running correctly. In order to fix this problem many companies that make cranberry sprinklers

use a technological system called an automated irrigation system. According to the Cape Cod

Cranberry Growers Association, “These systems use sensors placed within the cranberry vines to

monitor temperature and other weather conditions. These systems are fully-controllable via the

Internet and growers can log onto a secure site to monitor and manage each pump.” (CCCGA

2019) These systems are set to run when they detect these weather patterns and shut off when

they detect nothing. On the marsh used for my experiment we averaged the amount of time these

sprinklers ran and discovered that the average run time of the sprinkler system was eight hours,

so when I did my experiment I ran the system for eight hours to simulate a normal run time.



7

Materials

Materials needed to complete this experiment include one line of cranberry sprinkler system with

irrigation pipe above ground and one line of cranberry sprinkler system with irrigation pipe

below ground. In order to turn on the sprinkler lines you will need to have access to the

cranberry sprinkler control system. To measure the radius or diameter of the sprinkler itself you

will need a tape measure. To take samples you will need a sand probe and about a dozen bags to

put the samples in (you will want to take multiple samples from multiple beds so your research

will have more data to prove your hypothesis). You will also need a sharpie to mark down what

bed number you sample is from. You also need a camera to take pictures of you completing the

experiment. To weigh and discover the moisture content of the samples you will need a food

scale and a calculator. You will also need some way to write down your measurements.
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Methods

Purpose

Is there a difference in efficiency between the two main types of cranberry sprinklers,

meaning waters the best, works in fertilizer, and widest spray radius while maintaining constant

water pressure?

Hypothesis

If the amount of time the sprinkler system is running is increased then the sprinkler heads

without the irrigation pipe will have better spray radius combined with water coverage than the

sprinkler system with the irrigation pipe because the irrigation system under the water is better

able to spread a consistent amount of water per square foot.

Phase I: Data Collection

After a period of no rain, and no running of the sprinkler system, the water system is

turned on. The water is left running for a period of one to two hours in order for the sprinkler

system to kick in at full efficiency and have enough time to collect the first set of data. Collect

three separate samples from three different sprinkler heads in one bed. Repeat this for both types

of systems. Repeat data collection for three different sets of beds, each of varying elevations.

Phase II: Weighing

Once all of the samples have been taken, weigh each sample separately using an eighth of

a cup measuring tool. First weigh the measuring tool, then subtract the weight of the cup from

the weight of the sand. Record weights in a table (see below)



9

Bed Number Irrigation Pipe

Above Ground

Irrigation Pipe

Below Ground

Initial Weight in

Grams

Bed 1 - Sample 1 x 52.00

Bed 1 - Sample 2 x 53.30

Bed 2 - Sample 1 x 52.30

Bed 2 - Sample 2 x 56.50

Bed 3 - Sample 1 x 51.30

Bed 3 - Sample 2 x 54.70

Bed 4 - Sample 1 x 53.60

Bed 4 - Sample 2 x 55.20

Phase Four - Average, Moisture Content, and Mathematics

Once you have the initial weight first find the average weight of each bed’s sample by

adding the two weights and then dividing it by 16.3 which, in grams, is the weight of the dry

sand sample.

Bed Number Initial Weights Added

(Grams)

Sample Weights Divided

(Average Moisture Content)

1 105.3 6.4%
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2 108.8 7.3%

3 106.0 6.7%

4 108.8 6.7%

Then multiple the two averages of the same type of sprinkler head in order to find the

average moisture content (mc) from that specific sprinkler head type.

Type of Sprinkler Head Sprinkler Head Moisture

Content Total

Average of Sprinkler Type’s

Moisture Content

Irrigation Pipe Above Ground 13.1% 6.55%

Irrigation Pipe Below Ground 14.6% 7.30%

Using this it can be determined that the irrigation pipe below ground has the better

average moisture content than that of the irrigation pipe above ground. Also measure the

difference in distance between the two circumferences of the different sprinkler head systems.

For this specific experiment the difference of the distances was that the irrigation pipe above

ground was 2.60 feet shorter than the irrigation pipe below ground.
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Weighing Samples
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Different Sample Types - As you can see the samples with irrigation pipe below ground (written

as IU) physically appear more wet than those with irrigation pipe

below

the ground (written as IA)
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Sand Probe
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Different Types of Sprinkler System

Irrigation Pipe Above

Irrigation Pipe Below
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Conclusion

I accepted my hypothesis, which was that the cranberry sprinkler system with irrigation

pipe below ground would work more efficiently i.e best water distance while keeping constant

spray pressure meaning it would affect the ground around said sprinkler system equally over

time.

The most effective sprinkler system was that of the irrigation pipe which was below

ground. Looking at the numerical charts on page eight you can see that the average moisture

content of the sprinkler system with the irrigation pipe below ground had a moisture content of

7.30% while that with the irrigation pipe above ground was 6.55%. While the distance is only

0.75, you also must consider that the spray radius of the irrigation pipe below was 2.60 feet

wider than the irrigation pipe above, meaning that the irrigation pipe above ground was spread at

a wider distance and had more of a constant moisture content than that of the irrigation pipe

below ground.

The research from this project could have been improved if the samples between the two

types of sprinkler systems were more differentiated. On the specific marsh used during the

experiment, the sprinkler system below the ground was only in the newer beds added to the

marsh about three years ago. This means that there were less existing roots and or developed

crops. The difference between the physical beds can be seen in the pictures on page ten. It also

means that the older beds with irrigation pipe above ground would’ve had a harder time seeping

into the ground because of the preexisting roots.

The research also could’ve been improved if more samples were taken from specific

areas surrounding the sprinkler head itself. When doing the research, samples were taken from

the dryer parts surrounding the sprinklers so that the water sitting on top of the sand would not
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have seeped into the sand samples. If samples were taken from say, one close to the sprinkler and

one farther away, a more accurate reading of the spray distance compared to moisture content

could have been more accurate.

Using this current research it can be concluded that the irrigation pipe below ground

works better when the cranberries are growing, but what about during harvest season. By

comparing my initial research with the statistics from the harvest of 2021, it can be decided

which sprinkler system works best year round. Then new cranberry marshes that are created

could be better able to water, protect, and grow cranberries, keeping this important agricultural

industry alive.
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Skill Development

PST. 01. 01 - Apply physical science and engineering principles to assess and select energy

sources for AFNR power, structural, and technical systems

While working on my project I had to select energy systems, referring to the sprinkler

system, to complete the project

PST. 04. 02 - Determine structural requirements,specifications and estimate costs for

AFNR structures

While researching sprinkler systems I needed to view blueprints of the sprinkler heads in

order to determine and write my hypothesis with reason.

PST. 05. 01 - Apply computer and other technologies (e.g, robot, CNC, UAS, etc.) to solve

problems and increase the efficiency of AFNR systems.

While doing the physical experiment I used the a computer to turn on the sprinkler

system and to turn up the water pressure to increase the productivity of the sprinkler

system

ESS. 01. 01 - Analyze and interpret laboratory and field samples in environmental service

systems

After completing sample collection I used a scale to weigh and view sand samples

ESS. 03. 02 - Apply soil science and hydrology principles to environmental service systems

I used soil and water during the whole experiment for every portion.


