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Despite being surrounded by 4 of the 5 Great Lakes, water is rapidly becoming one of the biggest production 

challenges for the ornamental plant and Christmas tree industries. Ten years ago, I would have discussed water 

availability and quality in relation to the chemical and biological properties that were likely to be encountered in 

irrigation water such as alkalinity, soluble salts, and aquatic organisms affecting irrigation systems. Plenty of good 

information exists about managing these problems. But with the increased use and competition for water 

resources, the water quality issues of the future are going to result from how water resources are used and 

managed by the industry and other use groups.
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The availability and quality of water 
have always been a consideration when 
selecting or expanding sites for irrigated 
agriculture. There are two primary 
sources of water for irrigation, 
industrial, commercial and residential 
needs: surface water (rivers, streams, 
lakes, ponds, reservoirs) and 
groundwater (surficial and bedrock 
aquifers). Municipal water can be 
considered another source but 
ultimately comes from surface water or 

groundwater. As populations grow and 
urbanization continues, communities 
withdraw more water from current 
water resources. Agricultural and 
industrial water use is also expanding. 
In other words, more people are 
drinking from the same cup. Those 
resources are not growing, so the water 
in the cup is dropping. At the same 
time, higher quality water sources are 
being set aside for direct human use. 
This drives Christmas tree, nursery, and 

greenhouse operations to locate further 
from urban centers, improve water use 
efficiency, and/or use alternative, 
sometimes lower quality water sources 
for irrigation. 

Water rights in Michigan, as for most of 
the eastern US, are based on riparian 
and reasonable use. Basically, this means 
that a person or entity has rights to use 
a water resource if they own property 
that is in contact with that water 
resource but they cannot adversely 
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affect the use of that resource by others 
with rights to that resource. This applies 
to both surface water and groundwater. 
So, the amount of water available for 
use is related to the volume of water 
entering a water system (the recharge 
rate) and the amount of water that a 
user can extract from the system 
without affecting the use of others with 
water withdrawal rights. For example, 
you cannot install a well that drops the 
groundwater below the depth of the 
existing wells of others. Another 
example, if you own property on a lake 
or river you can extract water from that 
lake or river as long as it does not affect 
the reasonable use by others who own 
property on the lake or river. Use 
includes not only the ability to extract 
water but also recreational use: fishing, 
access by docks, boating, swimming, 
etc. To avoid these issues, in order to 
install a high capacity well (one or more 
cumulative withdrawals of more than 
100,000 gallons per day in any 30 day 
consecutive period) or expand a current 
high capacity well field in Michigan, 
whether from surface water or 
groundwater, you must use the 
Michigan Water Withdrawal 
Assessment Tool (https://www.
michigan.gov/egle/0,9429,7-135-
3313_3684_45331_45335-477090--
,00.html). This is also a great tool to use 
before you purchase a property where 
you intend to irrigate to ensure that you 

can install a well sufficient to meet your 
needs. Michigan has many areas with 
more than sufficient water volume for 
Christmas tree and ornamental plant 
production but there are areas where the 
volume of water is insufficient for 
irrigation.

Surface water sources (rivers and lakes) 
often have good quality characteristics 
but, depending on upstream or adjacent 
users, can be degraded by pollution. 
Water use rights include more than just 
access to adequate water volume. The 
introduction of contaminants into 
water resources impairs the reasonable 
use rights of others. Contaminants 
sources are often difficult to identify so 
you should be aware of potential 
contaminant sources. It is also 
important not to become a source 
through runoff from production 
operations. Contaminants harmful to 
plants can come from other agricultural 
operations (pesticides, pathogens), 
industrial contamination, and leaking 
landfills to name a few. The difficulty 
with water contaminants is that they are 
often difficult and costly to remove. We 
are doing research at Michigan State 
University on inexpensive methods to 
remove agrichemical contaminants from 
water. 

Aquifer systems are comprised of more 
than one aquifer occurring in vertical 
layers, each having different water 

quality characteristics. Aquifers are 
connected but usually separated by 
confining layers that drastically slow 
water movement. The different aquifer 
layers may be contained by different 
formations, for example limestone 
aquifers or basalt aquifers, that impart 
different properties to the water within 
those aquifers. Water moves through 
these aquifer systems and riparian and 
reasonable use applies to aquifers in the 
same manner as for surface water 
sources. Also, aquifer systems are 
ultimately connected to surface water 
systems and some are closely connected. 
Overextraction from an aquifer can 
affect flow rates of streams or depths of 
lakes, ponds and wetlands, especially in 
closely connected systems. Higher water 
extraction in an aquifer system can lead 
to the need for deeper wells that draw 
from lower aquifers. Drilling into 
another aquifer can result in different 
water quality since water quality is 
affected by the formations containing 
the aquifer. For example, moving from 
relatively shallow sand/gravel surficial 
aquifers into limestone aquifers can 
result in alkalinity problems. Several 
areas of Michigan have problems with 
iron, chloride, boron, and fluoride. 
Choosing sites with good water quality 
in several and deeper aquifers will 
improve future options for growers.

Most people don’t think of salt as a 
problem in groundwater except in 
seacoast areas. However, 47 of the 50 
US states have issues with salt water in 
groundwater. Michigan was at one time 
covered by seawater and high salts are a 
problem in some areas of Michigan, 
think of the former salt mines in the 
Thumb area and the still operating salt 
mine under Detroit. In the past, these 
areas were mainly near the lakeshores 
where the bedrock is close to the surface 
and ancient seawater was captured, but 
the problem has been spreading due to 
increased water extraction. Growers 
who in the past did not need to worry 
about soluble salt issues are starting to 
experience them. Seacoast areas are 
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familiar with the problem of saltwater 
intrusion from the sea into freshwater 
aquifers. Seacoasts are one of the main 
areas where competition is highest for 
water resources. In these areas, as more 
user groups extract more water faster 
than it can be recharged from upstream 
freshwater, seawater is drawn into the 
vacuum. This is no longer just a seacoast 
problem; saltwater intrusion problems 
have been reported in 22 inland states 
(there are 23 states with a seacoast). Salt 
water is denser than fresh water and 
settles toward the bottom portions of 
aquifers associated with former seas or 
areas with naturally high salt deposits. 
In some such aquifers with limited 
aquifer recharge and/or high-water 
extraction, water high in salts from 
deeper regions of the aquifer are being 
drawn upward to the zone of pump 
extraction and entering irrigation 
systems. Areas around Detroit, 
Muskegon, Montague-Whitehall, and 
areas of the Thumb have historically 
had issues with salt in groundwater, but 
more areas of Michigan are experiencing 
problems. Ottawa County is well 
known for a wide range of irrigated 
crops as well as being a fast-growing 
population center. Domestic and 
agricultural wells in Ottawa County 
have experienced both insufficient water 
volume and phytotoxic levels of salt in 
the water. This has recently even made 
it into the popular press, see this article 
in the Detroit News (https://www.
detroitnews.com/story/news/local/
michigan/2022/02/26/michigan-water-
shortage-great-lakes-
pollution/49865395/). There are at least 
another dozen Michigan counties with 
similar, if less extreme, reports. Runoff 
from irrigation pumped from aquifers 
with high soluble salts can enter surface 
water resources, so irrigators using 
surface water are not necessarily 
immune from this issue. However, it is 
rare that surface waters are significantly 
degraded in this manner.

Municipal water is a very high-quality 
water resource and is being used by 

quite a few irrigated agriculture 
operations. However, it is of limited 
availability geographically and may also 
be limited in sufficient volume for 
irrigation depending on the 
municipality and size of the irrigated 
operation. Also, during times of 
drought, municipal water may be 
restricted or prioritized to human 
consumption.

While there are many challenges to 
future water security in Michigan there 
are also some easy to implement 
practices for growers that improve water 
use efficiency, allow use of lower quality 
water sources, and reduce adverse 
impacts to Michigan’s water resources. 
We are also conducting research at 
MSU to improve irrigation practices 
and treat water cost-effectively to reduce 
agrichemical contaminants. Watch for 
future articles for a discussion of specific 
water quality issues and methods for 
improving water use and reducing 
contamination issues at your operation.
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in controlling pest populations. Consider that many of the 
pesticides we have available can be hard on natural enemies. 
Treat only when you have to and, if possible, choose products 
that are the least harmful to predators. Visit the Biocontrol 
page ( https://www.canr.msu.edu/ipm/biocontrol/ ) at MSU’s 
Integrated Pest Management Program web site for more in-
formation on identifying common natural enemies.
ROTATING PESTICIDES 

Remember to rotate pesticide mode of action to slow the 
development of pesticide resistance. Over time, repeated ap-
plications of the same pesticide mode of action can select for 
pests that are resistant to the material. These resistant indi-
viduals are then able to multiply, becoming a larger propor-
tion of the population over time until the pesticide is ren-
dered useless. This phenomenon occurs in pests and diseases 
and is an inevitability for the new single-site pesticides hitting 
the market in recent years and even occurs in older, broad-
spectrum pesticides, although more slowly. To help slow the 
development of resistance, don’t use pesticides with the same 
mode of action in consecutive applications. Most pesticides 
include a resistance management code on the label to help 
you easily identify products with the same mode of action. 
It is important to recognize that even different products with 
different active ingredients may have the same mode of action 
and should not be applied consecutively. 

The Insecticide Resistance Action Committee (IRAC) 
developed a numerical coding system to help you identify 
products that affect insect pests in different ways. Similar 
codes called “FRAC” codes have been developed for fungi-
cides.  Simply put, products assigned the same number have 
the same mode of action, while products that do not share 
the same numerical code act differently. For example, Sevin 
and Lorsban are both Group 1 insecticides and inhibit acetyl-
cholines terase (ACHE). In contrast, Bifen 2 and Baythroid 
are both Group 3 insecticides and act on the sodium chan-
nels of insect nerve cells. Since pesticide classes differentiate 
between modes of action this should help you rotate materi-
als correctly. When possible, plan to target 
different generations of a pest species with 
a rotation of products that have different 
IRAC numbers. For pests that have mul-
tiple generations in a single season, such 
as pine needle scale,  this will mean rotat-
ing products with different IRAC numbers 
within a single growing season. For pests 
with only a single generation per year, 
such as eastern spruce gall adelgid, rotate 
products from year to year. In the 2019 
Christmas Tree Pest Management Guide, 
(https://www.canr.msu.edu/ipm/uploads/
files/MichiganChristmasTreePestManage-
mentGuide2019.pdf )  we have indicated 

the IRAC code. This code indicates the mode of action and 
can be found on the pesticide label.

Lastly, as the season approaches, be prepared to make those 
tough decisions and cull, cull, cull. In the field, we often see 
hot spots for insect or disease with initial infestation on a few 
trees. A couple of textbook examples include pine tortoise 
scale or spruce gall midge. Removing these infested trees from 
the plantation helps mitigate the risk to the plantation by 
eliminating a big source of insect or disease pressure and will 
help with your overall control program, potentially minimiz-
ing the amount of pesticides necessary in a given field.  

CONSIDERATIONS FOR PESTICIDE  
USE AND SELECTION THIS  
GROWING SEASON 
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