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A- physilogical disorder known as 
iron toxicity is' observed in tropical andv^ ^ & k  
tropical rice growing areas; Iri Asian colipIjM f e '' 
(such b q .India,, Indonesia and Sri Lanka) Sndu:î  a&|i: 
tropical countries (such as .Italy, Japan',and:- Spairttr .' .
this physiological condition is referred to , b y '( 
various.terms (implying different meanings). While 
While one term indicates a '’deficiency’' another tetfm 
expresses a "toxic effect" or a 'disease'.

Whatever the tens used in . Sri Lanka we 
experience this condition in lice plants in 1 the wet 
zone, areas. The effected extent is several thousand 
of acres* Therefore, the.economic loss caused by 
thig : condition should not be underestimated.

Location where this problem is most frequently 
observed in Sri. Lanka, are - * .

./■I? t-i) Paddy. fields situated in associgitiort with ■ . . ■
, highland,-the. soil being generally rich in

iron comipo-tnds., .
(ii)? 'Deniya' like narrow paddy, fields.

{iliy Acidic.-.siaii.
• " Civ-)' Poo-r soil structure and drainage. ;;

.(v) ‘The s,oil solution has -a-higher Pfe icrti..'' •.
•'concentration (\5Q~500--ppm).-' ■.. > "/

(vi.) Usually these soils are low in plant 1 
nutrients. The cation exchange capacity ■

■ (GEC) is low,-- The soils are particularly, 
very low in P, Ca and Ki. '

(viii; Soil. mineral Matter is very much de- 
generated.,. . .

(viii) Where the .scum and reddish brown ferric
hydroxide-layer is seen-'on the water surface,.

(lx) These soil's: ard-continuously saturated'
. with' water.. Drainage is very pdafr.

(x). Seepage and spring' water ' contihoualy bring ' 
iron to ,tlie s'itq.. ithde'-. addling excise iron 
and thu.e /fcggrevati-ng -the situation..



Research findings indicate that this problem 
called iron toxicity is not necessarily associated ' 
with high sail iron concentration and continoua 
flow of soluble iron compounds to the site through 
seepage. ' The symptoms of this condition have 
been observed .where the Fe-? ion concentration 
is very high as well as in places with low and . 
(moderate Fe?. ion concentrations in soil. , Even, r
the healthy looking rice plants may carry very: 
high levels of, Fe ion within its tissues.

In’' view • of -these, it is - clear that this . 
problem called 'iron toxicity' can not be' solely 
'attributed• to the Fe ion concentration. Plants 
growing in such places exhibit symptoms, such

Leaves yellowish with discolouration 
„\4t. or small brown spots starting from

the leaf tip, and spreading down-wards.
(iil Weak plaint growth - indicated by poorly 

development of shoots and roots.
”*(iii> Plants showing these symptoms are highly

....localised.

(iv> Such plaints Indicate a poor state of 
K.P,„ and Ca nutrition as shown up in 
analytic®! studies. Even Zn, and 
St deficiencies too have-been noticed 
Also excessive Mn and Fe have been observed 
inside'tissues. ’ ;.....

Intensity of - these symptoms will vary 
i the cultivafcer, soil characteristic? and irrigftlaA 
r status. . .<

However, merely on the excessive Fe ionv 
content found ,in plant, tissues, it is difficult 
to assume that this condition is brought about
by excessive inflow of iron from iron rich highland < 
soils nearby, when everything else is alright.
Root system of a plant controls entry, of iron 

into the system under normal circumstances. But* 
it does not seem to happen here. "Why it does
hot happen here” is what one has t;o find out.

Iron Is taken into a plant in reduced
or ferrous form.; Oxidised or ferris form is not, .' 
taken in, -Entry of iron through the root system 
of a healthy plant; is controlled by a bio '-chemical, • 
process .taking place at the rhyzoaphere of ssuch • 
a plant.
: - 15 -a



Oxygen absorbed through the ' shoots aya|fe$..:  
of the plant is sent down to the; rKyirbs^h^fO'“ 
to exidise the ferrous compounds in "th0 ¥^iS0 r 
of soil lying just in contact with the oUte|£
layer of the root and convert them to ferric; 
compounds. These ferric compounds being more . 
water soluble than ferrous compounds are taken 
away from the root through the aqueous medium.
As a result, less iron is left at the rhizosphere 

in absorbable form, ie: ferrous form. Outside
layer of a healthy root looks brownish, because
of"this process taking place continuously. Brownish 
colour Indicates.the activeness of the root system. .

Iron compounds subject to oxidation reduction 
process under special physicochemicl conditions.

■ r'ai _ _
redox-potential of the soil. Usually, with a high 
redox-potential of the soil. Usually, with a high 
feclox potential (550-500 mvj, backword reaction, ie, 
oxidation process takes place. This, generally 
happens only in an environment where drainage 
la good., .For the forward reaction reduction 
to occur, a low redox potential . (about 150 mvJ 
should be there. Soils with good drainage charac­
teristics and those that subject ,to iintermdtant 
drying up will have higher redox potentials where, 
as soils with poor drainage characteristics ‘and 
which are subject to contirious 1 innudation will 
have low redox potentials.

On the other hand, what causes uncontrolled 
or poorly controlled entry of; iron compounds in 
to the system?

The mechanisms that controls entry of iron 
compounds into a healthy plant, may | he broken 
down under diseased conditions,, If so, what could 
be the- course to it? '

One hypothesis put forward to explain this 
suggests that.it is linked with the state of K, 
Ca, and P,, nutrition, ' We know that K, being a 
metabolic enr.yne activator, if deficient in. a



!•'

plant can lead to many things such as Ca, matabolism 
being disturbed, accumulation of more soluble 
nitrogenous compounds, and accumulation of sugars 
of low molecular weight, weakening permeabiitityy 
of cell Membrane and affecting the respiratory 
and photo-synthetic activities.. Especially with 
weakened, permeability "of the cell membrane, out 
flow of some accumulated compounds will take place 
i n , a uncontrolled manner.. As a result of this 
micrpbial activity on the outside layer of the 
root is increased, espeically that of iron reducing 
bacteria, which thrive on the medium found on 
the outer surface cif the root. In this process, 
iron compounds produced, leading to increased 
concentration of ferrous compounds in the rhyso- 
sphere and in turn increased inflow of iron compounds 
into th§ 'system,.: . . *5

In the event respiratory inhibitors such as 
hydrogen sulphaide ad® present this process is 
further aggrevated.

Undler such circumstances, aiming at increased 
yields how could these processes be controlled?

Following remedial action could be suggeated 
as a strategy on the basis of key points discussed 
above.

1. Maintain redox potential of the soil
at! 'a higher lev'el (above 150 mvl by improving 
soil structure arid drainage. ''l .

2 . Improve cation exchange capacity in
the soil. ■ :'i! ' :

1 3. 8ri.ng the soil reaction to natural or
alkaline state. -

-4. Improve the ability of the plant to 
withstand stresses under these circumstance.

(11 • Increasing roddx potential:~

Rodbx potential of the soil is linked with 
the Oxygen supply to the soil, which in turn, 
is governed by ;drainage pattern of the same., 
Soil that; this been inundated! continuously will 
have a low oxygen supply,, hence a low rod ox poten­
tial too. Thus, what: one has to do .is to dry
the soil, bn and often. This could foe .achieved



- a deeper;edge carnal.
‘ i controlling water entering from highland 

quantitatively and qualitatively.
- maintain the drainage system properly -

fay having an efficient* permanent drainage 
cannal system and also by facilitating 
drainage with in the liyadde at, the time 
of planting. 'Kivul ela' traditionally 
made by farmers, has a significant effect.

t on the growth of the young seedling.
/- j

(21 Increased cation exchange capacity (CEC1 -

CEC of a soil is a function of ion concent­
rations of rebels such as Ca, Na, K, etc These 
soils inherently lack in such ions. Thus, the way 
atn improve CEC of the soil is to supply such com- , 
pound in the form of fertilizers. In supplying them 
it is important to supply the' required quantity
in the form plants could utilize easily. Also
it may not be adequate supplying such compound
in the same quality arid same quantities that it
would be given to a normal soil. Instead, it 
should be supplied in greater quantities and easily 
avilable fornns.

•The sgainv'iihketf ; with the 
content of certain' 'anions or cations in the soil 
solution.' What is commonly done to increase pM 
of a soil or shift soil reaction from Scidic to 
alkaline,, is adding lime. Depending: on the level 
of acidity .in the soil. quantity to be' added may^ 
vary from few to may tons. Also this is something 
one has to repeat .rather regularly .

(41 Ability to withstand stresses - varietal 
reaction:-

Through breeding it may be possible fad improve 
the ability of eultivars to perform satisfactorily 
under such conditions. Better performance under 
strained conditions may also be facilitate through 
improved dranage, improved plant nutrition,', select­
ing proper varieties, choosing the suitable method, 
xif planting - broadeasting instead of transplanting 
and eventually, better results may be achieved.


