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A phy5130q1031 disorder known as bnﬁnzing,ﬁ it
jirom toxicity is observed in tropical an
tropical rice growing areas. In Asian caun_@
(such 8s-1ndia, Indonesia and Sri Lanka) and® fn-:‘; D
tropical countries (such @&s Italy, Japan and: Spalﬁ”iﬂf“g}
this physiological condition is referred to. , by’
various: terms (implying different meanings). While
While one term indicates a "deficiency" another term
expresses a "toxic effect” or ‘a ‘disease'.

Whatever the term used in . Sri. Lanka we
experience this condition in rice plants in the wet
zone areas. The effected extent is several thousand
af. 8Cres, Wherefnrpu the economic loss caused by

.this cohdltlon should nct be underpstlmated.

fLocation whera this pnublem is most frequently

‘observed in Sr: Lanka, arp‘4

v

i (1) ?addy fields ﬂntuat»d if assnciatlonrthh >
T hlqhdand, the. soil bexng generally rlch in
iromn compofndq s

n.ﬂdi}’ 'Uenlya' like narrow gaddy Flelds._,’
L {addys old1@43011 ' '
_f(iv) Puor soil atzu&twre and dralmaga.

vy :The soil BWHutxon has -a'higher Fe 10h
' concwmtrwtlmm CSG~JUU ppm) n-g=
(vi) - Uq;ally these so0ils are low in plmnt o
nutrients. The cation exchange capacity
- {CEC} is low,- Vhe soils are partacularly
very -low in P, Ca and K :

(vii}, Soil. m1neral mﬂtﬁwr 13 very muxh de-
’ gemerated

(wiii} Where the scum and rpdmjsh bmuwn 1err1c :
: hydf%xldﬂ'laYPr is seen on the waier qurfame.

{(ix} These somlh.aw@ cmnftnumusly s@turatedf

_ with water. Uva&nmmp is very punr :

(x) o Seepmqu and sprimng wate:r - cuntnmnumly bring -
iron to the site thiis® adding excess iron.
and Ihua aqqrpvﬂtlnqqthw 91tuatmnﬂu
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Rea@amch flndimqa 1nd1cets that th;s problam .
called iron toxicity 'is not necessarily associated
with high soil iron concentration and contihous
flow of. soluble iron compounds to the site through
‘Beepage, The aymptoms . of this condition -have
been observed where the Feb ion. concentration
is very high as well as in -places with  low aend .-

' moderate el jon concentrations in soil. | Even . -
the healthy looking rice plants may carfy very:
high levels of Fe ien within . its - tlssues.

‘ In byiew ‘of -these, it is - clear that thls'.w
- problem c;allad ‘iron toxicity' can net be solely
atiributed. to the Fe ion  concentration. Plants
growing in such places .exh1b11 symptoma.“ such -

as:fkij Leaves yellowish with dlacalouratlom
.. or small brown spots starting .from
Xiad the leaf t1p and spreading down—wards.

S {iil)  Weak plamt growth - indicated by pomrly
' L_devaﬂupmmnt of shaots and roots.

{iii) Plants skowing these aymntcms are hlghly
f.:JIOCB}lﬁeﬁm

ﬂiv).'such plamts ’ﬂdlca!e ] puom stﬂte of
"  K.P., and Ca nutrition as shown up in
anglytical studies. Even. Zn, and
5i, _deficiencies too have.been noticed
Also excessive Mn mnd Fe have been cbserved

ingide txssues,' gty
IS CEN AT

. Imt@n31ty of - these ‘aymptommn will vary; n::
ﬁ kh& cultivater, soil characLerlﬂtzmw and xrrigutﬂalig
atatus. . : -

"-‘.‘. oky te
P

Hnwever, merely on the excessive Ffe ion”
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 .-
sails rearby, when everything else "is alright.
Root system of a plant contrals entry. of iron
into the system wunder opofwmal circumstances. But,
it does not seem to happen here. "Why it does.
not happen here" is what one has - te find out.

- Iron .is teken intn @ plant ln reduced
of ferromm: form. UOxidised or ferpris form is mot' .
taken in, - Entry of iron through the root system
of @ healthy plent is contrelled by a bio chemical.
process taking plewe at the rharmctp(here ‘of such -
& plant.
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" have low redox_potentials.

Oxygen . absorbed through the ahuot sya&eﬁ

of the plant is -sent - down te. the™ rhyzbsph&re‘“'

~ to exidise the ferrous ' compounds i “the” ”Iﬁyer
of so0il 1lying just in contect with the outes:

"layer of the root and convert them to ferfié¢’

compounds. These ferric compcunds belng ‘more-
. water soluble than. ferroua compounds are: taken
" away from ‘the root through the squeous medium.

As a result, less iron is left at the rhizosphere =

in absorbab]e form, ie: ferrous ”form. ‘Qutside
layer of a healthy root .looks brownish, because -
of ‘this process taklng,place_cont1nuous1y. Brownish
colour indicates.the activeness of the root system. .

Iron compounds subject to oxidation reduction

'ptocess under speC1al phy31cochem1c1 condxtions.wlw_f'

Low eh
(Ferrlc} Fe+3 : ‘
- ;high eh

+2'§Ferrousg‘f; L

‘ The' forward reactlon ‘takes Place undeﬂ e %fﬁ.':
,range “of (5.0 - 5.5) Alsc it is governed by t

redéx-potential of ‘the .soil. Usually, with a high ’
redox-potential of the soil. Usually, with a high

‘H;edox potential (550-500 mv], backword reactidn,vie,‘
" ‘oxidatian process takes place. This, gerérally
fhappena nnly " an - “environment - where drainage -

“fa good. For the forward reaction ig;. reduction
‘to -occur, a ‘low redox :potential . (about 150 mv)

should be there.  Soils with good drainage charac- -

-teristics and those that. subject .to intermitant
drying.up will have hvghex redox potentials where4

f_ as soils with poor. drainage’ characterlstlcs -and.

1 \31
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which are subject to continous 1nnudat19n w111‘ff'

N L

. On the other hand, what cauaea uncontrolled
or ‘poarly .controlled entry of ’ 1ron compounds 1n-
to the system? .

The mechanlams that controls entry. of iron
compounds .into a healthy plant, may  be broken
. down under -diseased conditions. If so, what could
be the' course to 1t9 o :

One hypnthesis “put. f“orward to explaxn this

L auggests thatit is liﬂkﬂd with the state . of K,

Ca, and P,. nutrition. - We knbw that K, being a
metabolic.: enzyne aéf;yatnr, Jif deficient in a

See
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B plant ‘£an lead to many thlngs such as Ca, matabollsm

being - disturbed, s&ccumulation ‘of more soluble -
nitrogenous compounds, and accumulation of sugars-

i of low molecular weight, weakening .permeabikityy

.of. cell membrane and affecting the respiratory
- .and -photo-synthetic activities. Especially with
_'weakemed permeability “of. the c¢ell membrane, out
.flow of some accumulated compounds will take place
in a uncontrolled manner.. .As a result of this
qu:qblal activity on the out51de layer of the
-root is-increased, espeically that of iron reducing
- bacteria, which - thrive on the medium found on
‘the ‘outer surface of the. root. In this process,
:iron compounds - produced, _Leadung to . increased
. «concentration of ferrous compounds in the rhyso-
~aphere and in turn 1mcrﬁased inflow of 1rnn compounda
: 1nto the system. - PR e o
. In the event rpsptratory 1nh1b1tors such as
..+.. hydrogen. .-sulphaide sre present thls process is
further aggrevated .

Und@r ‘such c1zcumstances, aiming at 1ncreased
yields' how could - these processes be controlled?

Following remedial action could be suggested

- as a straiegy om thw basis of key p01nts dlscusaed

above.-'
A, Malntaln redox potential_.oﬁ' the - sail

at‘ a hlgher "level (abowe 150 mv) by improving |

-8011 structure and dLalmagm. Loae o

: .- 2. . Improve cation - exchange capacity ’iﬁi
‘the sail. . st e Sy Wt

o 3. Bring the soil reaction to natural or
:.alkallne state. o : 3 -

-~ -4,  improve ‘the ability of - the .plant to
'Wlthstand stresses 'umder these cirbgmstance.

*(1} ' Incxeaslng rodox wmtwntlal'

C Rodnx potent:ml of the soil is linked - with
the . nygﬁn ‘aupply to ‘the seil, which  in turn,
i governed by  drsinage pattern of the same.
Seil that this been inundated continuously will
have ‘a low oxygen supply, hence a low rodox poten-
tial too. Thus, what one has to do is to dry
the soil on and often, This could be achieved
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‘14' a deeper ‘edge cannal.

“& coﬂtmollxng water enterlng Fr?m hlghland
' 'quantltatively and qualitative |

- maintain the dra;nage gsystem praperly -

. by having an efficient, permanent drainage
cannal system and also by facilitating
drainage with in the liyadde at the time
of plenting. 'Klvul ela' tradltlonally

_made by farmers, has a significant effecht.

;.f;on the growth of the young seedllng.-
pu
(2) Inéreaﬁed ¢atxon exchange capac1ty (CEC) -

CEC of & suil is a funut;on of ion concent-
rations of metels such as &, Na, K, etc  These
soils inherently lack in SUCh'lonS. Thus, the way
ate improve CEC of the soil is to supply such com- '
pound'im the form of fertilizers. In supplying them
it is important tb'lsdpply the: required quantity
in the form plants 'could utilize easily.  Also
it mgy not be adequate supplying such compound
in the sane cuallty and same quantltle% that it
would be ‘given to a mnormal soil. Imstead, dte
should be supplied in greater quantxtxes and Pas11y
avxlable formB.
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Yhe,pﬂ wﬂt;m éhnl 3@ ﬁg&ln,ﬁxnkéu with the
content of ‘certax;e anions or cations in the soil
solution. What. is- commionly done to increase pH -
of a soil or shift soil reaction' from #ecidic to
alkaline, is edding lime., Depending on the level
of acidity in- the ‘soil. quantity to be ddded may
vary from few to may tons. Also this is something
one has to svpem rather raqularly .-

(4) - Ablllty to w1thatand stresses - varietal
reactlon.- ‘
?hrough hreednng 1t fiay be pﬁsslble to Jmprove
the ability of cultivars to perform satisfactorily
‘under such’ ¢nndmt10ns° Better performance under
strained conditions may dlse be fatilitatéd through
1mprovad dranage, -improved plant nutritiony select.-
ing proper varieties, choosing the suitable sethod. .
of planting - broadcasting instead of trwnapl?nting
- and evenfuelly bettex reaults ‘may be auh eved.
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