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There has been concern, and rightly so, about
the use of water softened in home systems for
greenhouse irrigation. Hard water is due to a
high content of calcium and magnesium. When
concentrations are high enough to precipitate soap
to an undersirable extent, softening is undertaken
to correct the situation.

Cation exchange water softeners operate by
replacing the calcium (Ca++) and magnesium (Mg++)
ions with sodium ions (Na+). When salts of metals
such as these are dissolved in water they dissociate
into cations (+) and anions (-). The principal anions
found in water are bicarbonate (HCO3"), sulfate (S04~
and chloride (Cl~). These 3 positive and 3 negative
ions in 9 possible combinations account for almost all
the dissolved salts in hard water. For example:

H2O . .Ca(HC03)2 Ca++ + 2HCOs
calcium bicarbonate calcium bicarbonate

ion ion

H«0

MgS04 Mg++ + S04~~
magnesium sulfate magnesium sulfate ion
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H2° +
NaCl Na+ + Cl~

sodium chloride sodium ion chloride ion
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Some of the control measures suggested in the
literature i.e. removing rusted leaves as they appear,
hardly seem practical with present day propagating
procedures. Wider spacing of plants which facilitates
faster drying of the foliage may help. Infected stock
plants or other potted Fuchsias should not be kept
near the propagating benches. Strict sanitation is
a must if successful control is to be accomplished.
Fireweed in or around the greenhouse should be
destroyed.

A fungicide such as ferbam or mancozeb applied
to plants in the propagating benches will help pro
tect the cuttings.

When more is learned about varietal resistance

it may be feasible to control the disease by using
resistant cultivars.
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Other sources of spores may be a common weed,

fireweed (Epilobium spp.) which is occasionally
found in and around greenhouses, and various firs
(Abies spp.) which are the alternate hosts of the
rust pathogen.

One report in the literature indicates that culti-
vars with light colored flowers are more susceptible
to rust. Preliminary pathogenicity tests using
different commercially grown cultivars of Fuchsia
indicate that Southgate, Dark Eyes, Swanley Yellow,
and White Bells are very susceptible. Swingtime,
Mrs. Sheehan, Bluebells and Victor Relter appear
to be intermediate in susceptibility while orange
cultivars appear to be resistent.
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Cation exchange softening occurs when negatively
charged resin beads, holding positively charged
sodium ions, release the sodium ions and absorb
calcium or magnesium ions when hard water is
passed over tlie beads:

-•»t +2 resin Na + Ca(HC03)2 -
I calcium

, bicarbonate

resin2~"Ca++ + 2NaHCO«
sodium

bicarbonate

(

In tlie same fashion, for instance, magnesium
chloride would be replaced by sodium chloride.

The softened water contains soluble sodium salts

instead of soluble calcium and magnesium salts.
Sodium does not react with soap to form a greasy
curd as do calcium and magnesium. The result is
water that is suitable for laundry but not for irri

gation of plants.

When all tlie negative charges on the resin beads
occupied by sodium ions are replaced by calcium
and/or magnesium ions, the system must be
recharged. A solution of common salt (Na+Cl~)
and water is passed through the resin beads until
all the negative sites are again taken by tlie sodium
ion (Na ). The calcium, magnesium and chloride
ions (from the NaCl) are flushed out in the waste
water.

Sodium of course is not generally considered an
essential nutrient, although it plays a role in the
nutrition of some plants. If greenhouse soil is
irrigated with sodium-rich water, sodium will
tend to replace calcium and magnesium on the
soil colloids and in the soil solution. The situa

tion is aggravated when tlie sodium salt is a



bicarbonate rather than a sulfate or chloride

since both calcium and magnesium are more
likely to leach in the bicarbonate form.

When sodium ions are present in high concen
tration, uptake of other cations is depressed. The
plant will take up the sodium ions to the detriment
of potassium, calcium and magnesium. The end
result may possibly be multiple deficiency symp
toms. Furthermore, sodium has a detrimental
effect on soil structure. Dispersion of the soil
particles may interfere with proper drainage and
oxygen exchange.
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FUCHSIA RUST IN CONNECTICUT

D. B. Schroeder, Extension Plant Pathologist
and Roy Judd, Jr., Extension Horticulturist

A leaf rust on Fuchsia has become prevalent in
Connecticut greenhouses. Losses up to 100 percent
may occur depending on the relative susceptibility
of the cultivars grown. Most serious losses occur
during propagation. This is because plants are
placed close together under mist allowing little
air circulation.

Injury is less noticeable once the rooted cuttings
are transplanted into pots. Some defoliation may
occur on infected plants, but they eventually recover,
No rust infections have been observed on Fuchsias

growing out-of-doors.

The first symptom of fuchsia rust usually noted
is a pale yellow area on the upper leaf surface.
Close examination will disclose pustules of yellow
urediospores on the lower leaf surface. Some
distortion of the leaf may be evident. Since the
leaf symptoms are not always conspicuous, the
affected leaf may fall off before the disease is
noticed. Heavy defoliation of susceptible
varieties is not uncommon.

Observations in several greenhouses indicate
that the rust spores produced on infected leaves can
reinfect Fuchsia indefinitely. Some test plants in a
greenhouse had rust infections continuously for a
period of three months. Lower leaves are generally
infected first. Spores produced on fallen leaves are
splashed up to the lower leaves during watering and
distributed by gusts of air.

*Pucciniastrum epilobii
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