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ABSTRACT

Field experiments were conducicd using Typic Chromustents (Black dnicara;'qusp'r!} and
Typic Hoplustell (Red non-calcarcous soil} with sorghum var: TNE.27 as the test.crop 10, COm-
pare the organic sources of iron with that of the inorganic iron sources, In black calcareous
soil (S,) the treatment FYM 10t + pyrite 700 kg/ha was found 10 be superier :}hd:rﬂ_curded

4.8 npm DTPA extractahle Fe

The available Fe in sofl was higher a1 30th day and decreased

thereafter (60t day and harves: stoge) due to the age of the crop,

In addition 1o the above ficld experiments an incubation experiment was also conducied
using ihe same soils (black calcareous and red-non calcareous soil) with same set uf-!raa_tnjiﬂrfta
to study the changes In DTPA extrectable Fe status In soil for the period of B0 days under
laboratory conditinn,  This swely revealed that availability of Fg content w:_.;.s inumasirtﬁ uplo

#5th doy and docreased thereafier.

Keywaords :

Among th.e micronutrients, the defi-
ciencies of Zn and Fe noticed in many
soils and it has been estimated that
their occurence of deficiency to the
tune of 36.7 per cent and 22.3 per cent
respectively in the soils of Tamil Nadu
(Anon, 1982). Availability of Fe is
governed by many factors such as soil
texture, pH, CaCos etc. In alkaline
pH its availability is restricted due to
the free Ca and Mg carbonates which
react with Ferrous ion and form inso-
luble Ferric carbonates. Babaria and
Patil (1980) recorded that application
of FYM 10 t/ha, sulphur at 80 ppm
and Fe at 10 ppm significantly increased
the available Fe in medium black cal-
careous soil. Gupta and Agarwal
(1982) and Jagagi et a/. (1982) repor-
ted an increase in available Fe in soil
with pyrite application.

MATERIALS AND METHODS

Two field experiments were con-
ducted in black calcareous (Typic chio-

Soil, Black calcareous,

Red non-calcareous, lron content

musterts) and red non- calcareous soils
(Typic Haplustalf) with the test crop
sorghum var. TNS.27-(C0.25) in field
No. 76 of Eastern block and Field No.-
7E in Millet Breeding Station, Tamil
Nadu Agricultural University, Coim-
batore, Tamil Nadu respectively during
February-June, 1984. The experiments
were laid out in Randomized block
design with four replications. The
various treatments followed in the
experiments were Ti - Absolute control,
T.- NPK alone, T:- NFK + FESO. 50
kalha, T, - NPK + 2% FeSo: foliar spray
(30th, 40th and 50th day of crop
growth), T: - NPK + 2% FeSO: + 0.1%,
Citric acid foliar spray (30th, 40th and
50th day of crop. growth), Ts- NPK
+ Pyrite 700 kg/ha, T:- NPK'+ FYM
10 t/ha, T-- NPK 4+ FYM 10t +
FeSO, 50 kg/ha and T.- NPK + FYM

10t + Pyrite 700 kalha.

A common dose of 90 : 45 ; 45 kg
N, P:0s and K:O/ha was applied in all
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the treatments except absolute control
in the form of urea, super and muriate
of potash. Half of N was applied
hasally along with entire dose of P.O.
and K:O and the rest of N was top
dressed on 30th day after sowing.
The Fe-enriched organic manure was
prepared by mixing FeSO4 at 50 kglha
and Pyrite at 700 kg/ha with 10 tonnes
per ha of well decomposed FYM and
incubated for 10 days under anaerobic
condition and then applied basa!ly
(Sakal et al., 1982),

The pH and E.C, recorded were
8.4 and 0.3 m.mhos/lcm in blagk cal-
careous soil and 7.9 and 0.2 m.mhos/
cm in red non-calcareous soil respec-
tively. The available Fe content was
3.65 and 3.00 ppm in red non-cal-
careous soil and black calcareous soil
respectively. Based on the critical limit
of 3.75 ppm DTPA Fe (Savithii, 1978),
both soils were found to be deficient
in the available iron status. The soil
samples were collected from the various
treatments during 30th and 60th day
and harvest stage of the crop.

An incubation experiment was also
conducted using the same soils (S
and S:) collected from the field experi-
ments with same set of treatments
except foliar spray and NPK zalone

treatments with three replications. The
collected soil samples were air dried
and ane kg of soil was taken in clean
plastic pots and watered maintaining
at 60 per cent water holding capa-
city throughout the incubation period.
The. soil samples from the incubation
experiment were drawn 1st, 3rd, 7th,
15th, 30th, 45th and 60th day. The
samples were exiracted with DTPA
extractant and estimated the Fe content
(Lindsay and Norvell, 1978).

AVAILABILITY OF IRON CONTENT

185

RESULTS AND DISCUSSION

Available iron in saﬁ/ﬁfg};‘femnt sta-
ges of crop growth

In black calcareous soil ;(S,), the
treatments T, (FYM 10t + pyrite 700
kg/ha) was found to be superior com-
pared to all other treatments and
recorded 4.8 ppm of Fe followed by
the treatment Te¢ (Pyrite 700 kg/ha)
which recorded 3.9 ppm. In red-non-
calcareous soil (S:) the treatment T,
(FYM 10t + FeSO, 50 kg/ha) regis-
tered higher value (3.9 ppm) followed
by the treatment T, (3.7ppm). Chandra-
sekaran (1976) and Kanagaraj (1979)
observed that the available Fe increased
by the application of Fe.

Higher available Fe content in
soil (4.3 ppm) was registered in the
treatment T, and was on par with the
Te. The higher availability of Fe due
to the addition of pyrite in combi-
nation with FYM might be due to the
Fe complexes formed by the action
of functicnal groups released during
the decompaosition of organic manure
on the metal iun viz.,, the Fe released
from pyrite. This was in consonance
with the findings of Singh &nd Sinha
(1977) who reported that when pyrite
wwas amended with organic manures
prior 0 its application in the soil, there
was 1the complexation of Fe by (he
organic lignands in these manures and
the Fe complexes thus formed were
found to be fairly stable 1 the alkaline
pH range of of these soils. Gupta and
Agarwal  (1882) also reponted the
greater availability of Fe v soil with
ingreasing level of pyrite. Similar trend
was also observed by Jagal et af
(1982). The availahle Fe contep!
decreased with the age of the crop n
the soil thereby showing the qreater
utilization of Fo by plants.  There was
only slight teeose in the  avifable
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Table 1, Available iron staws of soil in ppm DTPA Fe
Treatment 30th day GOtk day Harvest stage Mean
S Ss ST S Ss 5. 8
Ti 27 28 24 20 12 1.8 21 22
Ta 24 28 20 2.4 1.2 20 1.9 24
Ts 38 4.2 3.4 3:2 2.6 2.4 32 332
Ty 2.8 32 2.4 20 2.2 1.6 2.8 23
Ts 28 3.0 23 24 1.8 2.0 20 25
Ts 48 3.6 38 34 3.0 3.2 39 .-34
Ts 3.2 38 28 28 20 2.2 27 3.0
T 49 54 4.2 3.4 2.4 2.9 3.8 39
Ta 52 4.4 46 35 4.5 a3 4.8 3.9
SE(D)  C.D.
Stage 0.1 0.23
Treatment 0.19 0.40
Soil x Treatment 0.29 056
Soil NS
Si = Black calcareous soil S: = Red non-calcareous sl

content of Fe in soil due to the appli-
cation of pyrite along with FYM com-
pared to the other treatments and this
might be due to the increased availa-
bility of Fe from the native and applied

sources (pyrite) and affected by organic
manures.

The correlation studies indicated
the existence of a significant positive
relationship between the available Fe
content in soil at harvest stage and
in the grain and straw yields (0.769+*
and 0.790** respectively) in the case
of black calcareous soil. Though there
was positive relationship for the red
non-calcareous soil yet the level of
significant for the same was not
obtained (Table 1),

Availability of Fe in soil at different
periods - [ncubation experiment

The Fe availability significantly
increased  with  increasing in

ttion period. The increase in the Fe
availability was noticed upto 45th
day (7.71 ppm DTPA re), thereafter
there was a slight decrease in the same
(7.43 ppm DTPA Fe .on 60th day).
The result coiroborated with the find-
ings of Takkar (1969) and Barbaria and
Patil (1280), The reason attributed by
them for the decrease in the available

Fe content at GO0th day of incubation

was due to the imbalance of the
nutrient besides the interaction of the
micronutrient with the major nutrients
at the 45th day. Among the treatments,
the application of FYM 10t + FeSO.
50 kg/ha was found te be superior in
increasing the Fe availsbility followed
by the application of FYM 10 t + nvrite
700 kglha.

While comparing the treatments
with respect to the soil, it was noti-
ced that, the treatment FYM 10t +
pyrite 700 kgfha in black calcareous
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and FYM 10 1 + FeS0: 50 kglha in red
non-calcareous soil (S:) were sig-
nificantiy superior in increasing the
available Fe contenl. The values being
7.27 and 7.09 ppm DTPA Fe respec-
tively. The high availability of Fe due
to the application of FYM 4 FeSO,
50 kg/ha (soil) in the case of red non-
calcareous soil could be attiibuted to
the formation of metal ion com-
plexes due to the solubilization of Fe
by the humic and fulvic acids present
in the FYM (Table 2).

Similarly, the increased availability
of Fe due to the application of FYM +
pyrite was attribuled to the chelating
effect of FYM, thus releasing the Fe,
The results obtained were in agreement
with the findings of Viek and Lindsay
(1978).

The curve depicting the Fe avai-
lability in both the soils indicates the
pattern of availability of Fe measured
as DTPA-Fe at different periods of
incubation wiich varied significantly
by the Fe treatmenis in both soils.

In black calcamwous soil (5:) appli-
cation of pyrite with FYM increased
the DTPA-Fe conient by five times
compared 1o control after an incubation
period of two months, while in red-
non-calcareous soii (5,) FeS0O, 50 kg
« FYM increased the Fe availability.
The favourable influence of pyrite plus
FYM application towaids the F2 avai-
lzbility might be due to the nlease of
Fe adscrbed on CaCOs  This could be
possible due to the release of Ha: SO,
during the degradation of pyrite which
might be responsible for the dissolution
of CaCO, with the reduction in the pH
of the soil
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