In the fall of 1971, 25 samples testing 15 ppm

NITRITE VS. AMMONIUM TOXICITIES

NH .-N or above were received from commercial
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greenhouses by the soil testing laboratory. Another
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55 were received during the winter months.

Extension Floriculturist

The

distribution of the NH4-N levels of these samples

and

Bettie Fong
Research Assistant, Soil Analysis Laboratory

was as follows:

ppm NH^-N

For several years ammonium nitrogen (NH^-N)
has been blamed for toxicities in greenhouse soils.
Symptoms may include chlorotic appearance, slow
start, stunting and brown roots. Several articles
have been written concerning the problem (Con
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But some doubt existed. Was it really NH^-N?
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Perhaps it was nitrite nitrogen that caused these
symptoms.

Of these samples, only one contained more than
0.2 ppm nitrite. A level of 2 ppm is considered
probably toxic. The one sample that exceeded this

NH^-N occurs in soil from fertilizers containing
NH4-N or urea as well as from manures and fresh

level (testing over 3 ppm) was from geranium stock
plants that were severely damaged. The soil

organic matter. It is oxidized by the soil microflora
to nitrites principally by one group of microbes
(Nitrosomonas). The nitrites are oxidized to nitrates
by another group (Nitrobacter).

If NH^-N is low, nitrites are almost never found.
But if NH4-N is high, perhaps complete oxidation to
nitrates is partially blocked and nitrites accumulate.
In the past, commercial soils were not analyzed for
nitrites. With the acquisition of automated nitrite

analysis equipment in our soil testing laboratory,
we could now test for it. An ammonium nitrogen
(NH.-N) reading of 15 ppm or over is considered

analysis was as follows:
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suspect in causing plant growth reduction or root

damage. While 15 ppm NH^-N is on rare occasions
obviously detrimental, in some instances levels
above 30 ppm NH.-N are tolerated by crops.

This high nitrite soil had been treated with methyl
bromide and the stock plants fertilized with 20-20-20
The Nitrobacter species and other nitrite oxidizers
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had apparently been completely eliminated and normal
reinoculation had not occurred.

Control: During rainy periods or cool, damp
nights in the fall, a rigid spray program (3-4 day
intervals) should be followed. Otherwise a 7-10

Nitrites had accumu

lated .

day schedule should be sufficient.

It may be noted that for this sample,test values are

within recommended levels, except NH^-N and nitrites.

Materials to use are:

The sample was analyzed November 12, the nitrite
analysis made on December 9. By the time of the

next sample on December 20, the NH4-N had dropped

Benomyl 50 WP
Captan 50 WP

to 12 ppm and growth was improved.

Daconil 75 WP

1/2 lb./lOO gals.
2 Ibs./100 gals.
1-1 1/2 lbs./lOO gals.

The occurrence of toxic nitrites in a sample where
NH .-N was at the minimum toxic level while 50 of the
4

80 samples contained higher NH.-N levels indicates a

lack of correlation between NH4-N and nitrites. We

can't predict nitrite toxicity just because NH4-N is
high.

This is not inconsistent since the two separate

steps are necessary to convert NH4-N to nitrate.
Perhaps we should analyze for nitrites more
regularly to determine the frequency with which
nitrite toxicity occurs. This is time consuming,
expensive and not likely to happen.
The data presented here lends credence to the

hypothesis that NH.-N does cause root damage and/
or reduced growth in greenhouse soils.
toxicity appears to be separate.

Nitrite
Botrytis produces myriads of spores

To avoid toxicity, it would appear more feasible
to restrict the use of ammonium and urea fertilizers

during the months following steam or chemical soil
treatment and during cold months when soil tempera

tures are below 60°. For bedding plants or other
crops grown on the ground, be especially careful.

\

Note: The authors express relief that these analyses

BOTRYTIS ON GLADIOLUS

substantiate previous articles published on NH4-N

Ft. W. Judd, Jr.

Extension Agent-Horticulture
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Botrytis can attack various portions of a

gladiolus plant.

toxicity. They also solicit comment from anyone
with experience in nitrite toxicities in greenhouse
soils.

It can cause leaf spots, flower

spots, stem rot and corm rot.

The fungus, Botrytis gladiolorum, causes
infection only under excessively moist conditions

with temperatures of 50°-65°F. Fogs or dews
provide ideal conditions for infections.

Can you answer YES to these questions?

Leaf spots vary in size and shape. They range
in size from pinpoint to large and from oval or
circular to irregular. Usually the brown or grayishbrown centers are filled with the typical gray masses
of spores. The small spots usually have dark brown,
reddish brown or red margins. The large spots do
not have definite margins. Leaves with large spots
may turn yellow and die prematurely.

BUILDINGS

Is broken glass replaced right away?
Is every stairway well lighted and in good repair?
Is combustible material stored in metal containers?

Are walks in good repair and free of defects ?
Are greenhouses designed and built to withstand
heavy snow and wind loads?

Are requirements of the William-Steiger Occupa
Stem rot usually occurs at or near the soil sur
face.

tional Safety and Health Act complied with ?

Under wet conditions most of the tissue at

the soil level may be killed, causing the plant to
fall over and die. With moist conditions, the rot
is wet and brown. Spores may develop on the dead
tissue at the soil line, and up the stem.

Flower spots (also caused by other species) first
appear as small, water-soaked spots, usually near

the edges of the petals. The spots may enlarge
rapidly and become rather slimy. They vary in
color from white to brown. Often the spots join
together completely destroying the blossom and

leave it in a mass of gray, fuzzy spores.

THINK SAFETY

>

>

John W. Bartok, Jr.

Extension Agricultural Engineer

