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I have been a serious horticulturist for about 55 years, yet I’m still
learning, and a recent lesson on water—and the effect city water may
have on plants of all types—came from fellow cactus grower, Elton

Roberts of Ripon, Calif. This article is not necessarily about cactus, even
though many of my plants are cacti. It’s about water, and the impact
highly alkaline water can have on nearly every plant you grow. 

Elton discovered the situation fortuitously. He formerly lived in the
Sierra Mountains of Northern California, an area with unusually low pH
water. Upon moving to Ripon in the Central Valley of California, his
plants stopped growing. He finally figured out that it was due to the high
water pH there, and with a change in water, his plants flourished.

Problems of City Water
If rainwater is “pure” water, it makes sense to assume that it has a neu-
tral pH of 7.0. But that’s not the case. Carbon dioxide in the atmosphere
lowers the pH of rainwater to about 5.6.

Just about all the plants in the world are watered by rainwater and it
doesn’t seem to be too much to assume that their roots are used to get-
ting a pH of about 5.6. As a result, they have developed a natural prefer-
ence for this pH. Many people use only rainwater for their plants and
swear by it. But what if you don’t have any more rainwater? Then, if you
are an urban dweller, you have to water your plants with “city” water.

Most city water systems employ an elevated pH for their water supply
in order to prevent corrosion in the pipes. For instance, the water of St.
Paul has a pH of 8.2. Many of the older city pipes are still made of lead.
Because a low pH in will cause lead to get into the water stream, the city
raises the pH level to prevent the problem. 

Think about it. I noticed long ago that when I watered my grass it was
never as good as getting rain. Why do my potted Pansies stop growing
after a while? Why I can’t grow certain plants or why would they grow for
a while and then slowly wither: desert ferns, Dudleyas, Selaginella, many
other high mountain plants? The list was long. When I lived in Riverside,
Calif., I assumed smog caused the problem; in Minnesota, I blamed the
chlorine in the water. Eventually, I just decided that the plants were dif-
ficult. But I had some difficult cacti and succulents also. 

Because Elton had been bugging me about the pH of my water for a
few years—which I assumed was pretty neutral—I finally measured it
and was surprised when I found it was 8.2—even higher than his pH of
7.4! Well water and softened water may have just about any pH. However
often the pH of well water not only may be high but also contain signifi-
cant quantities of salts. These salts of calcium and magnesium may
mean that the pH is not only elevated but that significantly greater
amounts of acid may be necessary to lower the pH.

High pH, alkaline materials have a have a strong tendency to deposit
and build up in soils. Your plants may grow well for a while after you
plant them but they will eventually get sick as the high pH of your local
water raises the soil pH. For cactus, which stay in the same pot for years,
this is a disaster waiting to happen. It seems likely that for years I have
had alkaline materials building up in the soil of my cacti and other
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plants. My pots always had some kind of scaly crud on the
holes. Dropping the pH with acid essentially tells the plant
that they are receiving rainwater. Acids such as vinegar (acetic
acid) will neutralize and gradually wash this alkaline material
out of the soil.

Measuring and Adjusting pH
You cannot “see” pH unless it is extreme. You can taste the low
pH of vinegar or lemon juice or feel the high pH of automatic
dishwasher detergent on your fingers. In order to “see” pH you
must either have a pH meter or a dye such as litmus, which
will change colors. For many years, chemists have relied upon
colorimetric indicators for their pH measurements. Now, how-
ever, pH meters have come into their own and have gotten
more reliable and cheaper than in the past.

For a greenhouse situation where only one pH value is
sought, a colorimetric indicator may be of better utility. Then,
all the user has to do is check the pH with the colorimetric
indicator. These materials make use of the fact that there are
some materials whose acid form differs greatly in color from
its alkaline form. I use Bromothymol Blue (BT Blue) and
Bromocresol Purple (BC Purple) to monitor and adjust the pH
of my water. Home gardeners and non-chemists may want to
purchase a simple kit. Several are available (mostly for use by
hydroponic growers) and I like Sunleaves, which costs less than
$10 and is good for about 800 trials. I bought mine at a garden
store. When adjusting pH, I shoot for 5.6. Your kit will tell you
what color to look for to get that level. 
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Fertilizers and pH
Fertilizers may be another source of alkalinity affecting
your garden. I tested the fertilizers I had on hand and
discovered a wide variation in pH. If you want to fertilize
your plants and water at the same time, I would strongly
suggest Pro-Thrive from St. Paul-based Linder’s Nursery.
A half tablespoon (8g) of Pro-Thrive in 5 gallons of water
reduces my pH to about 5.6. There may be others though
that work equally well. For those of you who really want
to drop your pH, as for Azaleas and Hydrangeas, I would
avoid any of the Miracle-Gro products unless you add
some other acid to your mix. —M.B.

Malcolm’s Watering System
The best way to water would be to set up a sump pump in a holding tank.
Sump pumps are available in hardware or home improvement stores. I paid
$80 for a Coleman sump pump, which came with a hose connection, making
installation much easier. For a tank I use a 45-gallon garbage can with wheels.
The tank should be a dark color to prevent algae from growing. Fill the tank
with water and then adjust the pH either with acetic acid (vinegar) or with a
low pH fertilizer. 

I run the water out to an “octopus” manifold where it can go to my green-
houses or to the rest of the garden. If I’m not using a given hose, then I cut it
off at the manifold to prevent siphoning of the water from the tank, which can
occur quickly. I spent about $125 for the extra hoses, the tank, and sump
pump. If your sump pump does not have a float, extreme care must be taken
not to run the pump dry, which will ruin it. Also do not let the pump heat up
if the liquid level is low. —M.B.

The 411

For St. Paul water, it takes slightly more than 1.5 teaspoons
of vinegar (8cc) for 5 gallons of water to bring the pH to 5.6. 

If your plants look droopy, 
it might be the pH level of
city water.

By Malcolm Burleigh

Lowering pH
A call to your city water department will tell you the pH level
of the water coming from your hoses. If it is high and you
must water extensively and cannot collect rainwater easily, you
can lower the pH. Following Elton’s suggestion, I now water all
of my pot plants from a 45-gallon plastic garbage can. I use a
1/6 horsepower suction pump to deliver my low pH water to
all of my plants via an octopus manifold. (See illustration.) The
pH is adjusted whenever I water.

For most people, vinegar (acetic acid) is a cheap, safe, and read-
ily available acid to add. Vinegar is normally sold at a 5 percent
acid concentration. For St. Paul water, it takes slightly more than
1.5 teaspoons of vinegar (8cc) for 5 gallons of water to bring the
pH to 5.6. You won’t smell or taste the vinegar, but your plants
will notice. They will quickly start to show new growth.

Unless you have very low pH loving plants such as Azaleas or
Hydrangeas, don’t think that adding more acid will help. You
have to achieve a balance and that is why you must check the pH
or just add about 8cc (1/2 tablespoon) for five gallons of water.

My own collection of cacti and succulents are now showing
dramatic changes since going to a low pH. In addition, many of
my other plants are showing phenomenal growth. If you are
serious about raising plants, then you ought to consider adjust-
ing the pH of your water for the plants that you love.

An award-winning grower of succulents and cacti, Malcolm
Burleigh gardens in St. Paul. Contact him at mburleig@isd.net. 
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Dil 250mg/100ml pH

Miracle Gro Bloom Booster 6.8

Miracle Gro 20/20/20 6.8

Miracid 6.8

Elton’s (From California Company) 4.6

Rapid-Gro 20/20/20 6.8

Pro-Thrive 20/20/20 (Linder’s Nursery) 4.6

Pro-Thrive 20/20/20  (Linder’s Nursery) 4.6


