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Correcting Iron Chlorosis in Pyracantha
T. A. Doerge and R Gibson

ABSTRACT

The alkaline nature of most Arizona soils contributes to widespread iron deficiency
in exotic ornamental plants, such as pyracantha. An experiment was conducted in 1987 to
evaluate the effectiveness of two soil - applied iron fertilizers (FeEDDHA chelate and a jarosite-
type iron silicate, IroniteI) and three rates of foliar- applied FeEDDHA in controlling iron
chlorosis symptoms in established pyracantha vines. Soil - applied FeEDDHA was the most
effective in reducing iron chlorosis symptoms, followed by the foliar chelate treatments. The
iron silicate material had no significant effect on iron chloroses symptoms compared to the
untreated control. Both soil and foliar applications of FeEDDHA chelate made in the fall can
effectively control iron chlorosis symptoms in established pyracantha.

INTRODUCTION

The majority of soils in Arizona have pH values between 7 and 8.5 and, as such, are considered alkaline
soils. This soil property exerts considerable influence on the soil's chemical environment and regulates, among
other things, the plant availability of nutrient elements such as iron (Fe). Most native desert plants are capable
of extracting sufficient Fe for proper nutrition and growth. Many exotic plants, however, are much less efficient
at utilizing sparingly soluble natural iron compounds in the soil; these exotics can be subject to varying degrees
of iron deficiency (chlorosis). One such plant is pyracantha (Pyracantha fortuneana). It is widely grown
throughout Arizona but frequently exhibits moderate to severe symptoms of Fe chlorosis (yellow leaves with
green veins).

Iron chlorosis is often treated by applying various iron- containing fertilizers either to the soil or on the
plant foliage. Additional knowledge of when and how much of various type of Fe fertilizers to apply to control
Fe chlorosis is an ongoing need in Arizona.

An experiment was conducted in Arizona City during the fall of 1987 to evaluate the effectiveness of two
soil and three foliar treatments for correcting Fe chlorosis in pyracantha.

MATERIALS AND METHODS

Twelve mature pyracantha vines showing moderate to severe Fe chlorosis were selected from a driveway
border area at the Arizona City Country Club. Two vines were randomly selected and treated with each of six
iron fertilizer treatments (Table 1).
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Table 1. Iron treatments used in a 1987 pyracantha study in Arizona City.

Treatment
No. Iron Treatment

1 Soil applied FeEDDHA1 (2 oz /vine)

2 Soil applied iron silicate2 (2 lbs /vine)

3 Foliar FeEDDHAA3 on 10 /1

4 Foliar FeEDDHA on 10 /1 and 10/23

5 Foliar FeEDDHA on 10/1, 10/23 and 12/4

6 Control (no Fe treatment)

1FeEDDHA refers to iron (III) ethylenediamine (di(o-hydroxyphenyl - acetic acid)) which is sold under the trade
names of Sequestrene 138 \, Ferriplus \, and Fe 138 \.

2The Fe silicate material used was a jarosite -like compound which is currently sold under the trade name of
Ironite \.

3Foliar applications contained 6.8gm FeEDDHA /gallon which is equivalent to 1.5 lbs FeEDDHA /100 gallons.

Applications of soil applied materials were made on October 1, 1987, by placing the fertilizer on the soil
surface in a circle about 1 foot from the vine and incorporating it into the surface 2 to 3 inches of soil. On
that day, about 2 gallons of water were applied around the base of all vines from all treatments.

Foliar applications were made to achieve complete wetting of the foliage; they included a surfactant at
the rate of 1 tablespoon per gallon. The water used to irrigate the vines was obtained from the Arizona City
municipal water system and had pH of 7.6 and electrical conductivity (EC) value of 1.3 dS /m.

Color photographs of all vines were taken on October 1, 1987, January 25, and March 23, 1988. The
pictures from each date were randomly arranged and then visually evaluated for Fe chlorosis symptoms by five
judges using a scale of O (extreme chlorosis) to 10 (no chlorosis). The effectiveness of the various treatments
was evaluated on January 25 (early improvement) and on March 23 (fmal improvement) as follows:

Early Improvement = Date 2 Chlorosis Score - Initial Chlorosis Score

Final Improvement = Date 3 Chlorosis Score - Initial Chlorosis Score

The ratings for early and fmal improvement were analyzed statistically using standard analysis of
variance (ANOVA) techniques using a completely randomized design. The ANOVA for Initial Chlorosis Scores
was also calculated to evaluate any differences that may have been present in the Fe chlorosis severity at the
beginning of the experiment.
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RESULTS AND DISCUSSION

The average values for Early and Final Improvement and Initial Choorosis Score associated with the six
treatments are listed in Table 2.

Table 2. Visual response of pyracantha vines to various iron fertilizer treatments.

Fe Treatment Initial Chlorsis Early Final+
Score Improvement Improvement

0 to 10 Visual Rating
1. Soil FeEDDHA 3.7a# 33b 4.9d

2. Soil iron silicate 4.9ab -1.0a -0.9ab

3. 1 x foliar FeEDDHA 6.lbc -0.4a 1.4c

4. 2 x foliar FeEDDHA 7.5c -2.0a -2.1a

5. 3 x foliar FeEDDHA 5.2ab 1.6b 2.4c

6. Control 4.2ag -2.0a -0.6b

LSD 0.05 1.57 1.84 1.26

r
Improvement in chlorosis score from October 1, 1987 to January 25, 1988.

+ Improvement in chlorosis score from October 1, 1987 to March 23, 1988.

# Values in the same column which are followed by the same letter are not significantly different at the 0.05
level.

Some differences in the severity of iron chlorosis symptoms existed among the different vines prior to
the fertilizer treatments. In general, the control and the vines receiving soil- applied iron materials were initially
somewhat more iron deficient than the vines treated with the foliar sprays. The Early and Final Improvement
scores were calculated (Table 2) to correct for differences in severity symptoms at the onset of the test.
Improvement scores greater than zero indicate that the severity of iron chlorosis observed in the vines receiving
a given treatment decreased (improved) over that time span. A negative Improvement score reveals than
chlorosis symptoms actually got worse during the observation period.

The visual responses of the pyracantha vines to the various iron treatments were consistent on both
January 25 and March 23. The control vines continued to exhibit severe iron chlorosis and actually became
slightly worse during the experiment. Likewise, the vines treated with the soil- applied iron silicate showed a
slight worsening in iron chlorosis symptoms.

The most dramatic, positive results were achieved with the soil- applied FeEDDHA chelate. These vines
showed the highest improvement, as well as the least actual iron chlorosis symptoms by the completion of the
trial. This is in spite of the fact that these vines started out with the worst iron chlorosis, compared to those
receiving the other five treatments. Soil treatment with FeEDDHA also provided a relatively rapid response;
significant visual improvement was observed within the first three weeks after application (data not shown).

The foliar applications of FeEDDHA generally resulted in reduced iron chlorosis symptoms. The vines
receiving two foliar iron treatments, however did not improve during the course of the experiment. These vines
had the highest initial scores (least chlorosis) and perhaps this reduced their ability to further respond to added
iron treatments. None of the foliar iron treatments resulted in as complete a correction of iron chlorosis
symptoms as was obtained with soil applied FeEDDHA.
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The results of this trial demonstrate that both soil and foliar applications of FeEDDHA made in the fall
of the year can be effective in controlling or correcting iron chlorosis symptoms in pyracantha. Multiple foliar
applications may be needed to achieve long -lasting, acceptable results. The selection of a particular application
technique to use will depend on site -specific conditions and operator preference. Applications of iron chelates
to the soil are both quick and long -lasting, but they require greater amounts of material. Foliar applications
require much smaller quantities of fertilizer, but they may need to be repeated several times and require
additional spray equipment. An added consideration in the use of sprays containing FeEDDHA is the potential
problem of staining adjacent structures such as walls or decorative displays. Additional research is needed to
further understand the best ways to control iron chlorosis in pyracantha.
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