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Correcting zinc deficiency and manganese toxicity in
rice soils by water management Techniques.

F. RAJENDRAN! and R. 5. AIYER?

Fiva acid tice soil typos of Kerala marginally deficient in zinc (all the five) and
high in manganese (only 3 types) were subjected 1o o study on the effect of dewatering
and drying the soils to simulate lield conditions and eoperations. Drying enhanced the
nveilable zine status in ali- the ‘solls, the level being much greater than the
original status  The change was only marginal and non- significant in respect of Evailablu
manganess. The results indicate that simple water management tochniques like dewatering
and aerating the soil at tiilering phaso i:nrms_;mnding to 20-30 days after ptan_tin'g'. Idk‘f;
care of the zinc nutrition of the rice crop for & soil marginally deficient in zinc thus

obviating the need of spplication of costly zinc sulphate,

With the advent of modern cultiva-
tion practices, continuous use of inor-
ganic fertilizers with inadequate levels
of organic manures have aggravated the
problem of micronutrient deticiency

particularly of zinc (Katyal 1972, IR.

R.l. 1973, Katyal and Ponnamperuma,
1974.)

Several workers have demonstrated
the occurrence of high and toxic con-
centration of Mn (ll) compounds in
certain sudmerged soils. - (Ponnamper-
uma et al, , 1969, and Ponnamperuma,
1977). Further drying asoil previously
under submergence has resulted in alle-
viation of zinc deficiency (IR R1 1970).
The possibilities of integrating submer-

gence and drying operations with diffe-

rent stages of crop growth in different
acid soil types in offering a cheap agro-

nomic method requires detailed investi-

gation, This has been attempted.

MATERIAL ‘AND METHODS

Five rice soils weére selacted for the
study namely Kari# (Entisol), Karape-
dom* (Entisol) Kayal* (Entisol), Lateri-
tic alluvium (Oxisol) and sandy alluvi-
um (Entisol). The soils varied widely
in physical and chemical charactaristics
and- also in the available zinc and
manganese status (Table 1).

Hundred grams of soil samplss 'were
placed in 500 m| plastic wide mouthed
bottles and flooded with about 250 ml

-double distilled water to obtain a soil

water ratio of 1: 2.5 (to' provide a
standing watercolumn of 5 cm over the
surface of the soil). Five replications
were provided for each soil for averag-
ing out the errors; Redox potential and
pH were monitored at 10 days interval
starting from the date of commence-
ment of the experiment using a pH-
cum-Redox meter fitted . with a com-

“pound platium and calomel electrode.
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Samplés weie drawn from the incibat-
ed system at 10 days intefval by using
a clean glass tube after recording the
Eh andipH and was extrzcted for zinc
and rmanganese using 0.1 N i—ICI

On the, 30th. da‘f of mmbaucn the

soils.were placed in,the-sun and dried

till the soil was -just: moist and therg
. was no more standing water (sun dry-
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duration transplanted rice crop. Drain-
ing the field and moderately drying the
soil at this stage is known to induce

" better tillering and synchronizes with

the frist top dressing of nitrogen. At

. this stage the effect of dewatering and

ing was adopted in ordzr that zinc and

manganese in - the- soil-water System
may-not be lest from the total system).
The soils were immediately resubmerg-

ed and Eh and pH was observed before .

taking samples for analysis.. The obser-
vations and samprmg werg continued
thrice at 10 days interval after resub-
margence.. The 30th day of mcubatrun
corresponts to the active tillering: phase
of the paddy crop when the demand
for zinc becomes maximum. The obser-
vational data on pH, Eh and change in
manganese and zinc concentrations are
summarised in Table 2.

RESULTS AND DISCUSSION

The results on dewatering coupled
with drying on the release pattern of
available zinc and mangansese in the five
different soils under study in relationto
Eh, pH changes, original status of avail-
able manganese and zmc are presented
in table 2

,TH& results obtained showed that
as a result of continuous submergence
there is a marked decrease in the 'Eh’
values of the soils. The decrease being
more marked in the lateritic alluvium in
the midiand region and in the Karapa-
dom of Kuttanad. The 30th day from
transplantation usually corresponds to
the sctive tillering phese of medium

drying markedly increase the .‘Eh-
slightly decreases the pH and was found
lo increase significantly the available
zinc status in all the soils studied to a
muchigreater. extent than the original
stztus. ' Taking the soil from an anaero-
bic situation to a semiaerobic situation
thus' results in an increase of 200-300
par ‘cent of the available -zinc status.
Uptake studies on.zinc by the rice crop
carried out at |.R.R.I. indicate that the
peak period of zinc utilization more or
less corresponds to the active tillering
phase of the crop (IR R 1970).

The resylts of the present study thus
suggests that simple water manage-
ment techniques and strict acherence
to-conventional practice of dewatering

“and aerating the 5oi! at’ tillering phase
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takes car2 of the zinc nutrition of the
rice crop for a soil marginally deficient
in available zinc but wall supplied with
lotal zinc (Table 1).

With regard to manganese however,

‘though drying produces a slight decre-

ase in the available managense status,
the decrease is not as marked as the
ohserved increase with respect to zinc,
Though reports are also  available
(Zende 1854) to show that drying
brings about an increase in available
manganese by auto-reduction {non-hio-
logical) such mechanisms are not prob-
ably operating in the highly acid smf
situations of the State.
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*Karapadom - Riverine: alluvium of the

Kuttanad.
*Kari - Peaty soils found in Kutt-
“anad but not histosolic.
*Kayal Reclaimed late-bed sails

of Kuttanad region.
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Physico-chemical properties of the soils used for the study

Sa ndv:ailu;{ium

Karapadom Kari Kayal .  Lateritic
' - alluvium

Cray %, 38.1 627 230 296 5.8
pH 4.2 4.3 ag 45 54
E. C. (millimlos/em.) 0640 . 3480 1007 - 1140 0053,
Organic matter 9 5.605 | 15.910 3.860 1.8920 0727
C. E. C. (me.[100 g) 26,47 36.90 . 21.60 8730 ' 4200
*Available Mn (ppm) s '__12 51 N B 1
"W.rai[ai:le Zn (ppm) 4 7 B 4 . 3 : - 2
Total Mn (ppm) - 160 140 318 . 115, 780
Total Zn (ppm) 120 140 135 540 80

*0,1 N H-C | extractable.
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Table 2, Effect of ‘drying in relation to Mn and Zn availability
Days Karapadam  Lateritic Sandy | Kayal Kari
’ ' alluvium alluvium
1. Eh (millivelts) 7
¢ B. 0. 5015 550.0 541.5 6315 561.5
t0th day. B. D, 203.5 239.0 2515 149.5 2465
20th day B. D. 216,5 39,0 120.0 1510 220.0
30th day B. D, 96.0 86.0 116.0 143.0 2215
35th day A, O, 513.0 498 0 501.0 510.0 540.0
45th day A, D, 4010 186.0 210.0 310.0 369.5
2. pH.
0B. D. 4.6 a5 5.0 4.8 3.9
10th day B, D. 55 5.6 5.9 5.4 4.3
20th: day'B. D, 58 5.9 6.2 55 4,8
30th day B. D, 59 5.4 6.2 . 57 4.9
35th. day A, D. 45 4.9 56 5.1 3.3
45th day A. D. 48 5.1 59 5.4 43
‘ 3. Availsble Zn (ppm}®
0B, D, 4 3 2 4 &
10th day B. D. 12 4 2 3 4
20th day 8, D, 4 2 2 3 5
30th- day B. O, 3 2 3 2 [
35th day A. D. 14 u & 9 1
45th day A, O 12 10 5 a8 e
4, Available Mn {ppm)*

0 B8, D, 35 6 % 61 12
" 10th day A, D. 96 29 1 96 19
20th day A. D. 110 34 1 108 48
'30th day B, D. 315 39 1 96 64
35th day A, D. 94 29 1 91 29
45th day A. D. 40 1 98 30

110

. B, D, Before drying

*0.1 N HCI extractable,
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A. D, After drying



