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A Note: Influence of Soil and Foliar Aplication of Two Iron Sources
on Iron Chlorosis in Ixora (Ixora coccinea L.) Plant
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Abstract: The objective of this research was to study the effect of two
iron sources and their application methods in correcting iron chlorosis in
Ixora (Ixora coccinea L.) plants . The plants were treated with five
treatments, namely, soil application of Fe EDDHA, phenolic acid
chelated iron separately at 0.15g Fe per pot , foliar application of Fe
EDDHA, phenolic acid chelated iron separately at 0.4g Fe / L and the
control. Results indicated that there were significant differences between
the treatments as indicated in the percentage of green leaves per plant,
leaf Fe content and leaf chlorophyll content. Soil application of Fe
EDDHA gave the highest percentage of green leaves per plant and the
highest leaf Fe content. The highest value of leaf chlorophyll content was
obtained by foliar application of Fe EDDHA. In conclusion, treatment
with the two iron sources had a positive effect in correcting Fe chlorosis
in ixora plants and soil application of Fe EDDHA was the best treatment.
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Ixora (Ixora coccinea) known as Jungle flame, common throughout the
tropics, is a genus of about 400 species of evergreen flowering shrubs and
small trees belonging to the family Rubiaceae. It is popular because of its
hardiness and its color separation and its adaptability rate compared to
other species (Adetimirin, 2008). It is an attractive landscape plant used
as a flowering hedge or screen, a border plant, a pot plant and for general
color effect (Musa, 2008). It is an acid-loving plant and a pH around 5 is
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good for it (Keeler,et al. 2003). It develops iron chlorosis when grown in
soils that are highly alkaline (Anonymous, 2020). Alkaline soils with a
pH of 7.4 or more can induce deficiencies of minor elements such as iron
and zinc in plants vulnerable to such deficiencies (Wong, 2005). Iron has
a function in various cellular processes such as respiration, cell division,
reduction steps of important biological events, such as transpiration,
photosynthesis, and chlorophyll biosynthesis (Zocchi et al., 2007).
Chlorosis is an interveinal yellowing of new leaves that can be
temporarily corrected by applications of chelated iron to the foliage or the
soil (Raymond,1998). Iron chlorosis can be controlled when plants are
supplied with foliar fertilizer or added to the soil as a drench. The most
lasting result is obtained through treating soil with Fe EDTA in various
forms (Nancy, 1996). In Sudan, where most soils are alkaline, Ixora
coccinea exhibits severe yellowing or chlorosis of the leaves, therefore,
losing their landscape value. The objective of this research was to
evaluate the effect of two iorn sources and their application methods in
correcting chlorosis in Ixora (Ixora coccinea L.) Plants. A pot experiment
was carried out at the ornamental plants nursery of the Department of
Horticulture, Faculty of Agriculture, University of Khartoum at Shambat,
Sudan. (Latitude 15° 40" N, longitude 30° 32" E) during September 2015-
June 2016. Ixora transplants were transplanted into 8 liters plastic pots
each filled with ten kg of field soil collected from the field of the
Department of Horticulture, Faculty of Agriculture, University of
Khartoum. After six months of growth all plants showed symptoms of
chlorosis. Chlorotic plants where fertilized every month with the
following treatments:

soil application of 0.15g Fe per 8 L pot using Fe EDDHA.

Foliar application of 0.4g Fe/L using Fe EDDHA.

soil application of 0.15g Fe per 8 L pot using phenolic acid chelated
iron.

Foliar application of 0.4g Fe/L using phenolic acid chelated iron.

- Control (no fertilizer).

The parameters measured were percentage of green leaves/plant, leaf
chlorophyll and iron (Fe) contents. Leaf chlorophyll content was
determined according to Harborne (1973) method. Leaf iron (Fe) content
was measured by Perkins Elmer Atomic absorption spectrophotometer
(Annonymous, 1996). A completely randomized design was used, three
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plants represented an experimental unit, and each experimental unit was
replicated four times. Statistical analysis was carried out using the SPSS
program, mean separation was carried out using Duncan’s Multiple
Range Test at 5% level of significance.

Table (1) shows the effects of the methods of application on percentage of
green leaves per plant. The results revealed that percentage of green
leaves per plant was significantly affected (P < 0.05) by the different
types and methods of application at 4, 8 and 12 weeks after transplanting.
Soil application of Fe EDDHA gave the highest Percentage of green
leaves per plant followed by foliar application of Fe EDDHA. These
results are in line with those of Broschat (2003), who reported that soil
application of Fe EDDHA to the alkaline substrate, resulted in a
significant correction of chlorosis in dwarf ixora. In sunflower, peach and
pear crops application of the synthetic Fe (I11)-chelates (EDDHA/Fe*",
EDDHMA/Fe** and EDDHSA/Fe®") was enough to cause a visible full
recovery from iron-deficiency (Alvarez-Fernandez et al., 2005).

Table (1): Effect of Iron fertilization treatments on percentage of green
leaves per plant at 4, 8 and 12 weeks after transplanting.

Treatment Weeks after transplanting
4 8 12
%
Control (No fertilizer) 5.29 1.98 0.00

Soil application of Fe EDDHA 46.54 56.08 70.79
Foliar application of Fe EDDHA  39.37 51.28 66.82

Soil application of phenolic acid ~ 5.62 6.01 3.73
chelated iron.

Foliar application of phenolic acid 14.03 830 250
chelated iron.
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Table (2) shows the effects of different types and methods of application
on Fe content in Ixora plant. The result showed that Fe content in plant
was significantly (P < 0.05) affected by the source and the method of
application at 12 weeks after transplanting. Soil application of Fe
EDDHA gave the highest Fe content followed by foliar application of
phenolic acid chelated iron and soil application of phenolic acid chelated
iron and control respectively, while foliar application of Fe EDDHA gave
the lowest Fe content. In Spathiphyllum plant, foliar application of Fe
EDDHA resulted in higher plant Fe content than soil application of the
same fertilizer and the control (Mohamadipoor et al., 2013). Genotypic
and experimental conditions differences might be responsible for such
variation in results.

Table (2): Effect of Iron fertilization treatments on Fe content (ppm) in
Ixora plant at 12 Weeks after transplanting.

Treatment Fe content (ppm)
Control (No fertilizer) 604.41°
Soil application of Fe EDDHA 1122.12%
Foliar application of Fe EDDHA 519.15"
Soil application of phenolic acid 690.76%
chelated iron
Foliar application of phenolic acid 758.65%°

chelated iron
Means followed by the same letter “s” in the same column are not
significantly different (P = 0.05) according to Duncan’s Multiple Range
Test.

Table (3) shows the effects of Fe source and method of application on
Chlorophyll content in Ixora plant. Results showed that chlorophyll
content was significantly affected (P < 0.05) by the different types and
methods of application at 12 weeks after transplanting. All treatments
were significantly higher than the control. Foliar application of Fe
EDDHA gave the highest chlorophyll content. These result are
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comparable with those of Mohamadipoor et al. (2013), who found the
highest chlorophyll content with Fe EDDHA treatment.

Table (3): Effect of Iron fertilization treatments on chlorophyll content
(mg/g) in Ixora plant at 12 Weeks after transplanting.

Treatment Chlorophyll content
(mg/g)

Control (No fertilizer) 6516.09°
Soil application of Fe EDDHA 9940.44°
Foliar application of Fe EDDHA 10158.03°
Soil application of phenolic acid 9551.29°
chelated iron

Foliar application of phenolic acid 8566.08

chelated iron
Means followed by the same letter “s” in the same column are not
significantly different (P = 0.05) according to Duncan’s Multiple Range
Test.
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