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Effect of Different Moisture Regimes and Added Iron on the
Availability of Zinc and Copper in Black Soils

T. KANAGARAJ! and G. RAMANATHANS

An incubation experiment was conducted with black soil in the laboratory to determine the
effect of changes in moisture regime and added iron on the availability of zinc and copper at
different intervals of incubation period. The availability of Zn and Cu were influenced both by

moisture regimes and applied Fe,

The results clearly indicated that available Zn and Cu were

depreesed by increasing leve!l of moisture regimes. An antagonic effect was observed between

available Zn and added Fe,

Maoisture regimes and added iron are
known to influence the available zinc
and copper. Venkatasubramanyam and
Mehta (1975) observed that increasing
level of Fe decreased available Zn and
a pronounced effect was noticed at a
higher moisture level. Brar and Sekhon
(19786) reported that DTPA extractable
Zn was higher under unflooded condition
than under flooded condition. The
effect of moisture regimes and added iron
on soil available zinc and copper in a
black soil was investigated in this study.

MATERIAL AND METHODS

An incubation experiment was con-
ducted to study the effect of various
moisture regimes and iron application on
the availability of Zn and Cu in black
calcareous soil. Twenty five g of soil
was taken in cleaned beakers and Fe at
the rate of 20 kg/ha in the form of ferrous
sulphate and farm yard manure at the
rate of 25 t/ha were added. The contents
were incubated at estimated moisture
for specified period up tosix weeks. The

particulars of treatment are presented
below.

Moisture regimes :

M, At flooded moisture con-
dition;

M, At 75% depletion of avai-
lable soil moisture (ASM);

M, At 50% depletion of ASM:
and, '

M, At field capacity-level

Incubation time :

Seven of weekly interval (Oto 7
weeks)

Water was added to the beakers
whenever the moisture level reacted the
determined depletion level. At weekly
intervals the soil samples were extra-
cted with 0.006M DTPA and available
Zn and Cu were estimated with atomic
absorption spectrophotometer (Varian
Techtron AA 120) following the proce-
dure described by Lindsay and Norvell
(1978). '
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RESULTS AND DISCUSSION

The results on available Zn (Table [)

showed that the highest values were

recorded at 509, depletion of ASM and
this was followed by 75% depletion of
ASM. Higher moisture regimes- such
as field capacity level and flooded mois-
ture level recorded significantly lower
values. One could, therefore, expect
a depressive effect of higher moisture
regimes on available Zn content, as for
instance, in flooded soil grown to rice.
Besides imbalance of ions bringing
about inhibitory, effect of Mn and Fe
on the available Zn, higher moisture
regimes themselves may bring about
depression of available Zn status through
reduced aeration or pH changes, Brar
and Sekhon (1976) reported that the
sub-mergence led to decrease of availa-
ble Zn. - Venkatasubramanyam and
Mehta (1975) stated that adsorbed Zn
over clay particles was further exposed
to deposition on insoluble compounds
such as ferrous hydroxide or basic
ferrous sulphate which might effectively
block the exchangeable soure of Zn from
being released.

As regards the incubation period,
there was no clear

available Zn were recorded. The differ-
ences between successive intervals were
not very wide.

Available Cu content (Table I)
also followed a more or less similar

trend of changes in relation to moisture
levels as that .of available Zn. Low

moisture regimes such as 75%; depletion:

of ASM recorded significantly higher

trend though at
fifth week significantly higher values of

(Vo..67 o,

values followed by the 50% - depletio
of ASM. One important difference we
that with passage ' of mcubatlun “periot
there was regular and cnnsnstent trens
of decrease of available Cu. It may
therefore, be noted ‘that avallabfs Ci
and Zn tended to behave mnra o
less similarly. Reduced conditions pro
bably favoured the ' formation of lés:
soluble, and less available formsof Ct
as stated by Krauskope (1972). It i
also possible that ionic imbalance bet
ween Fe and Mn on the one hand an
available Cu on the other could “hav:
resulted in reduction of avilable Cu-con
tent, as was stated by Misra and Dwived
(1977).

REFERENCES -

BRAR. M. 5. and G..S., SEKHON. 1976, Effect
of iron and zinc on'the availsbility of micro-
nutrients under flooded and unfloaded con-
dition, J. Indian Soc. Soil Scl., 24: 446-51.

KRAUSCOFE, K. P. 1972. Geochemistry of micro-
nutrlents.  Symposium on  micronutrients in
Agriculture, Soif Sci. Soc. Amer. Inc,, Wis-
consin, U, S. A, Chapt. 2, pp. 15.

1978.
zing,
Soc.

LINDSAY, W.L. and W. A, NORVELL.
. Development of DTPA -soil  test for
iran, manganese and copper. Soil” Scr.

Am. J. 41 421-28,

MISRA,; 5. G. and R, S. DWIVEDI 1977. Effect
of copper-phosphorus interaction on  the
availabitity of Zn, nutrients, J, Indian Soc. Sail
Sei 75: 41-2A.

VENKATASUBRAMANYAM, A.. and B, V, MEHT#

" 1875, Effect of Zinc, Fe and moisture on the
availability of Zn,- Fe & Mn in- soil  J. Indiar
Soc, Soif Sai, 33 236-41,

380 .



MOISTURE AND FE AVAILABILITY OF ZN AND CU

June 1580)

LD gvE'D g

ST°0 EZL0 1

0z0 5500 W

(so'p=d) 'a D ‘38 vaueoubis
a0 080 £9'0 59°0 590 sL'0 80 ueay
BYO Ly'0 6t'0 150 6¥0 W'o 8p°0 &Y' 0 w
15°0 BE'D 6E'0 6E°0 050 19°0 65'0 690 "W
LE'L 8O0 080 ob'L 0E" | GE'L oLl g6 L B
az'0 IE0 LE'D 9z'0 62'0 vZ'0 1z'0 12°0 T
-—— gyeam ul poiad dojiegnau) -

9 g ¥ > Z 1 0 B[aAa)
uealy o e By T L g T o NISIoWN
(wdd u) suoneoydai omi jo ueaw)
seddoo jo Ajiqejieas syl UO U] pPUE BINISIOW Jo Sjaas| jo 198K3 || 378YL

29’0 Lz0 %N
I£0 110 1
EZ0 0’0 W
(ao'o=d) 'a 'o '3 °'g soueay Ui
'z vz 9z Tz 22 8’z 'z ueapy
L't gL Bt a8'l gl a9 L't 81 tw
vE 9t 9't E'E ’ qnm E'E [ 6'¢ L4
£z 6L 8z 6'E LT _ﬁ.w O'E B B
1 A Tl gl £l £l L 9L Iw
g g ¥ £ z 1 0 5[8A3)
ugapy 4 L 9 B ol 7 T BINISIOWN

{wdd uy suopealdas omi Jo uaap) suwz 10 ANIGRIIEAR BY) UO WO PUE- BINISIOW O S|aAD| JO 19853 | I8Vl

281



