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METHODS OF INCREASING DRY MATTER CONTENT, INCREASING STARCH
CONTENT AND DECREASING REDUCING SUGAR CONTENT IN POTATOES

USING IRON CHELATES

The present invention relates to improvements in or relating to potato quality.

Iron is essential for several biochemical and physiological processes inside plants,

5 including the formation of chlorophyll. Since iron has low plant mobility, new growth in

plants often shows iron deficiency, particularly in soils that are high in pH, calcareous or
have heavy clay content that ties up the iron. It is known to apply iron chelates to plants -

to -counteract iron deficiency. Thus for example the commercial product

SEQUESTRENE 138 Fe 100 (SEQUESTRENE is a trademark) is recommended for the

10 correction of iron deficiency in all kinds of crops and omamentals in alkaline and

calcareous soils. SEQUESTRENE 138 Fe 100 has as its active ingredient EDDHA

NaFe, which is a mixture of the sodium salt of iron () complexes of the two

diastereoisomers of Ethylenediamine-N,N’-di(2-hydroxy-phenylacetate) and iron (I)

complexes of the two diastereoisomers of ethylene diamine —N-(2-hydroxy-

15 phenylacetate)-N’-(4-hydroxyphenyl acetate). Iron chelates such as SEQUESTRENE

138 Fe 100 are not presently recommended for use on potatoes.

We have now found that, surprisingly, improvements in potato’ quality may be
obtained by treating the plants with a compound capable of forming a chelate with iron or
a chelate of iron with a chelate-forming compound. The term “improvements in potato
20 quality” includes improvements such as increased dry matter, increased starch content
and reduction of reducing sugars. All three parameters are important quality parameters

in potato production whether the potatoes are destined for direct sale or for further

processing in the food industry.

Thus according to the present invention, there 1s provided a method of Improving

25 potato ciuality which comprises applying to the plant or to the locus of the plant a

composition comprising (a) a compound capable of forming a chelate with iron or (b) a

" chelate of iron with a chelate-forming compound.

According to a further aspect of the invention there is provided a method of
increasing the dry matter content of potatoes which comprises applying to the plant or to
30 the Jocus of the plant a composition comprising (a) a compound capable of forming a

chelate with iron or (b) a chelate of iron with a chelate-forming compound.
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According to a still further aspect of the invention there is provided a method
of increasing the starch content of potatoes which comprises applying to the plant or to the
locus of the plant a composition comprising (a) a compound capable of forming a chelate with

iron or (b) a chelate of iron with a chelate-forming compound.

According to a still further aspect of the invention there is provided a method
of reducing the reducing sugar content of potatoes which comprises applying to the plant or to
the locus of the plant a composition comprising (a) a compound capable of forming a chelate

with iron or (b) a chelate of iron with a chelate-forming compound.

According to one aspect of the present invention, there is provided a method of
one or more of: (1) increasing dry matter content of potatoes; (i1) increasing starch content of
potatoes; and (i11) reducing reducing sugar content of potatoes which comprises applying to a
potato plant or to the locus of the plant a composition comprising (a) a compound for forming
a chelate with iron or (b) a chelate of iron with a chelate-forming compound wherein the
compound in (a) or (b) is selected from the group consisting of ethylene diamine tetraacetate
(EDTA), ethylenetriamine pentaacetate (DTPA), ethylene diamine dihydroxyphenyl acetate
(EDDHA), ethylenediamine-di (o-hydroxy-o-methylphenylacetic) acid (EDDHMA),
ethylenediamine-N,N'-bis(2-hydroxy-5-sulfonylphenyl) (EDDHSA), and ethylenediamine-di-
(2-hydroxy-4-carboxyphenylacetic) acid (EDDCHA).

As used herein, the term “chelate-forming compound” includes any organic
substance capable of forming a stable chelate with iron. The chelate-forming compound may
be applied to the plant or the locus of the plant in the absence of actual chelation with iron
(although chelation may subsequently take place with iron present in the soil) but is preferably
applied as a chelate of iron with the chelate-forming compound, 1.e. a product in which 1ron 1s

already bound to the chelate-forming compound.
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The chelate-forming compound 1s p‘referably. soluble or miscible with water both
in its unchelated form and as a chelate with iron As examples of compounds capable of
forming a chelate with iron there may be mentioned ethyelene diamine tetraacetate
(EDTA); ecthylenetriamine pentaacetate (DTPA); ethylene diamine dihidroxyphenyl
acetate (EDDHA); ethylenediamine-di (0—hydrbxy-o-methylphenylacetic) acid
(EDDHMA); ethylenediamine-N,N'-bis(2-hydroxy-5-sulfonylphenyl) (EDDHSA) and
ethylenediamine-di~(2-hydroxy-4-carboxyphenylacetic) acid) (EDDCHA). Iron chelates
may be a mixture of isomers, for example commercial EDDHA 1s mixture of ron (III)
complexes of the two diastereoisoﬁers of Ethylenediamine-N,N’-di(2-hydroxy-
phenylacetate) and 1ron (1) complexes of the two diastereoisomers of ethylene diamine —
N-(2-hydroxy-phenylacetate)-N’-(4-hydroxyphenyl acetate). Depending on the pH of the

composition, the iron chelate may be present in the form of a salt, for example an alkah

metal salt such as a sodium salt.

EDDHA NaFe 1s an especially preferred iron chelate and has an especially
favourable physico-chemical behaviour im the soil.  The commercial product

SEQUESTRENE 138 Fe 100 1s a useful source of a chelate of iron with EDDHA.
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The chelate-forming compound or iron chelate may be applied in combination
with conventional agrochemical adjuvants such as wetters, dispersants, surface-active
agents and other activity enhancers or in combination with basic fertilizers or with crop
protection products. The chelate-forming compound or iron chelate may be formulated
as a solution in water or as a solid granule. If a solid granule is employed, the granule
may be dissolved in water and applied as a spray or the granules may be applied directly
to the so1l and leached into the soil under the action of surface water. If the chelate-
forming compound or 1ron chelate is applied as an aqueous spray, either foliar or soil

apphication may be used. In general however soil application is preferred.

The chelate-forming compound or the iron chelate may be applied at any desired
time and 1n particular at planting and/or at ridging but particularly during the early stages
of plant development. The iron chelate may be applied in a single application or by split

applications.

The 1ron content of the composition applied to the plants is preferably from 0% to
50% by weight of composiﬁon (where 0% indicates an unchelated chelate-forming
compound), for example from 3% to 15% by weight and most preferably from 3% to
12% for example about 6% by weight, based on an application rate of from about 2 kg/ha
to 50 kg/ha of composition (for example of SEQUESTRENE 138 Fe 100) and more
particularly an application rate of about 3 kg/ha to 25 kg/ha of composition.

Where plants are grown 1n soils deficient in available iron, the process of the
present invention provides the benefits of correction of iron deficiency in addition to the
surprising benefits of improved potato characteristics. It is not however essential that the

treatment of the present invention is used on plants grown in soils deficient in available

1ron.

The invention is illustrated by the following Examples in which all parts and

percentages are by weight unless otherwise stated.

EXAMPLE 1

SEQUESTRENE 138 Fe 100 was applied to potatoes of variety “Spunta” in a soil
with a pH of 7.9. The tnal design was a randomized complete block system with four
replicates and a plot size of 30 m’>. SEQUESTRENE 138 Fe 100 was dissolved in water

and applied to the soil via drip irrigation system with 3 mm water/ha. The untreated



CA 02630642 2008-05-22
WO 2007/068348 PCT/EP2006/011403

control received water only.. A single application at crop emergence was applied to the

test plants at rates of 4 kg/ha, 8 kg/ha and 12 kg/ha respectively.

The dry matter content of the harvested potatoes (% by weight) was determined at
105 °C (48 hours). The results are indicated in Table 1.

5 The starch content of the harvested potatoes (% by weight) was measured

according to the method of Shippers (1976) and the results are as indicated in Table 2.

The reducing sugar content of the harvested potatoes (% by weight) was measured

by the 3,5-dinitrosalicylic acid method and the results are indicated in Table 3.

Surprnisingly, the Sequestrene 138 Fe 100 application increased the dry matter and starch
10 content significantly and leads to a reduction of the reducing sugars. All the observed

changes result in improved potato quality and/or processing characteristics.

Table 1 — Dry Matter content

Treatment Dry matter (%)

Untreated 16.8

Sequestrene , 4 kg/ha 17.8

Sequestrene , 8 kg’/ha |21.3

Sequestrene , 12 kg/ha |22.2

Table 2- Starch content

Treatment Starch content (%)

Untreated 10.7

Sequestrene , 4 kg/ha

Sequestrene , 8 kg/ha 14.9

N _
Sequestrene , 12 kg/ha |[15.6 |

15
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Table 3 Reducing Sugar Content

Treatment Reducing sugars (%)

Untreated

Sequestrene , 4 kg/ha

Sequestrene , 8 kg/ha

Sequestrene , 12 kg/ha
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CLAIMS:
8 A method of one or more of: (1) increasing dry matter content of potatoes;

(i1) increasing starch content of potatoes; and (iii) reducing reducing sugar content of potatoes
which comprises applying to a potato plant or to the locus of the plant a composition
comprising (a) a compound for forming a chelate with iron or (b) a chelate of iron with a
chelate-forming compound wherein the compound in (a) or (b) 1s selected from the group
consisting of ethylene diamine tetraacetate (EDTA), ethylenetriamine pentaacetate (DTPA),
ethylene diamine dihidroxyphenyl acetate (EDDHA), ethylenediamine-di (o-hydroxy-o-
methylpheny-lacetic) acid (EDDHMA), ethylenediamine-N,N'-bis(2-hydroxy-5-
sulfonylphenyl) (EDDHSA), and ethylenediamine-di-(2-hydroxy-4-carboxyphenylacetic) acid
(EDDCHA).

2. A method according to claim 1, wherein the chelate-forming compound is

ethylene diamine dihidroxyphenyl acetate.

3. A method according to claim 1 or 2, wherein chelate-forming compound (a) or

the iron chelate (b) is formulated as a solution in water or as a solid granule.

4. A method according to any one of claims 1 to 3, wherein the chelate-forming

compound (a) or the iron chelate (b) is applied by soil application.

5. A method according to any one of claims 1 to 4, wherein the iron content of the
composition applied to the potatoes is from 0% to 50% by weight of composition based on an

application rate of from about 2 kg/ha to 50 kg/ha of composition.

6. A method according to any one of claims 1 to 4, wherein the iron content of the

composition applied to the potatoes is from 3% to 12% by weight of composition based on an

application rate of from about 3 kg/ha to 25 kg/ha of composition.

7. A method according to any one of claims 1 to 4, wherein the iron content of the
composition applied to the potatoes is about 6% by weight of composition based on an

application rate of from about 3 kg/ha to 25 kg/ha of composition.
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