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Effect of Organically Complexed Iron on the Yield of CSH 5
Sorghum

HONORA J. FRANCIS! and C.K. RAJAGOPAL?

ettect of organically complexed iron on yield of CSH 5 sorghum was studied in

pots with two soilz, one o black calcareous soll and a red seil,

The soils werc treated

with FeS0, and complexed iron material (got by composting cotton leaves with differ-

ant levels of FeS0,).

Increased plant grawth and vield dus to application of iron both

as Fe50, and as complexed with cotton leaf was highly evident 2t all stages of crop

growth studied viz., 30th day. 60th day and at malurity.

The combination of jron with

cotton leaf showed progressive increase in grain yield with increase in iron and cotton

laaf added 1o soil.

The investigations conducted by
many workers (Qlsen, 1950; Mathers,
1970) have revealed that the problem
of iron nutrition is very complex and
that no complete cure of iron chlorosis
is possible in very many cases. Review
of Hodgson (1963) and Manskaya and
Drozdova(1966)showed that in the maj-
ority of the cases micronutrient content
of soils was related to the organic mat-
ter. While conducting the investigation
reported in this paper, it was thought
that if chelates generated in the soil by
the decomposition of leaves are made
tocombine with iron salts added to it, it
would be possible to generale some
sort of iron chelate which might be
cheap and at the same time as effactive
as any other synthetic chelate. Cotton
leaves, which contain citrate and ano-
ther chelating ions and which are avail-
able in plenty in cotton growing black
soil areas, were thought to be ideally
suited for this purpose. The present
‘invastigatinns were aimed at examining
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the effect of organically complexed iron
on the yield of grain sorghum (CSH 5.

MATERIALS AND METHODS

A potexperiment was conducted us-
ing two soils, one in a black calcareous
soil containing 4.5 per cent CaCO,,
aveailable Fe 3.00 ppm and of pH 83
and another in a red soil containing only
0.565 per cent CaCO, avaiiable Fe 4.70
ppm zand of pH 6,8. For the experiment.
6 kg of soil was weighed and transfer-
red to each pot, the sides of which
were coated with wax inside and it was
further covered with a polythene sheet
to prevent leaching. A uniform basai
application of fentilizers at 90, 45 ka/ha
of N, P,O; and K,0 was done. Then
the calculated quantities of orcanic
amendment prepared by mixing fresh
cotton leaves with soil and the calcula-
ted guantity of FeS0,,to get the desired
iron concentration and composling for
two months and iron were added to the

Tomil Nadu Agricultural University, Coimbnatore,


https://doi.org/10.29321/MAJ.10.A03117

FRANCIS and RAJAGOPAL

respective pots as per the treatments
given below and mixed thoroughly,

Control

Fl'l Ml}
Organic amendmeont 5 lonnesha Fa Iy
Orgonic amendment 10 tonnes/ha Fa My
Draanic amendment 20 tennesfha Fo Ms

Fe 15 ppm + without ofganic amendment Fi Ma
Fe 15 ppm 4 oroanic amendment 5
tonnes/ha’ Fi M,
Fe 15 ppm + organic amendment 10
tonninsfha Fi Ma
Fe 15 ppm 4 orgonic amendment 20
tonnosfha Fy e

Fe 30 ppm + without organic amendment Fs
Fe 30 ppm <= organic amendmeant 5

Ma

tonntsfha Fq Wy
re 30 ppm -+ organic amendment 10
tonnes/ha Fa M
Fe 30 ppm <+ organic amendment 20
tennesfha Fq Ms

Fe 45 ppm 4 without organic amendment Fe
Fo 45 ppm <+ organic amendment 5

tonnesfha Fz M,
Fe 45 ppm + organic amendment 10
tonnes/ha Fa My
Fe 45 ppm -+ organic amendment 20
tonnes/ha F: M,
Six seeds were sown in each pot, The

yield of drymatter, grain and straw was
recorded separately for each pot at
three stages (30 and 60 days after sow-
ing and at harvest), The results are
presented in Table |.

RESULTS AND DISCUSSION

Wide differences in the drymatter
production by the 30 and 60 day old
plants were registered due to the treat-
menis. Plants in the red soil recorded
higher dry matter yield compared to
those in the black soil, This may be to
the belterionic environment existing in
the red soil as a result of the lower leve|
of calcium presentin it. Among iron le-
vels, F; (45 ppm) recorded higher dry
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matter yields than the other levels in
both the soils, at the two stages stud:ed :
Amang the organic amendment applmd
M, level (20 tonnes/ha),recorded iugher
yield than the other levels at both the
stages. In the interaction between iron
and organic amendment, at all |evels of
organic amendment F, level of iron (45
ppm) recorded higher yvield at both the
stzges. At all levels of iron, M, ievel
(20 tonnes/ha) of organic amendment
registered higher yield than at the other
levels of organic amendments applied,
at both the stages.

Grain yield expressed in g pot vari-
ed from 6.5 1o 47.0 and 6.9 to 48.3 in
the black and red sails respectively.
The grain vield increased progressively
with increasing iron levels. An exactly
similar trend was obtained with the
application of organic amendment. The
combination of the highest level of
organic amendment and FeSQ, registe-

red the highest grain vield in both the
soils

The yield of straw expressed in
g/pot ranged from 28.5 to 1291 in
black soil and from 29.2 to 138.9 in
red soil. The straw yield data given in
Table | indicated a similar trend for the
different treatments in both the soiis,
as in the case of grain yield. The be-
neficial effect of FeS0O, on straw vyield
Was guite conspicuous. There was also
significant differences in straw yield
due to the organic amendment ireat-
ments and the interaction between or-
ganic amendment and iron was highly
significant in the case of treatments in
both the soils. The highest level
of treatment combination, F,M, record-
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TABLE |" Influence of weatments on the mean drymatter yigld of 30 and 60 day old planis ane

grain and straw {gfpot)

Black calcaroous soil Red soif

Treat- : ’ — e . _

ments 30-day 60-day 30-day g0-day
' ald old Grain Straw old old Grain - Siraw

plants plants plants plants

Fe MP 1.70 8.70 6.75 30.85 2.50 9.75 7.0 28.E6
M,y 1.90  10.30 8.70 32,10 2,50 11.20 5.00 35.50
g 1.70 11.75 10.50 35,15 2.10 12.10 L5 25.55
Mg 2.00 12.35 13.05 3719 2.80 13.10 13.45 35,00

F: Mag 2.20 1210 14,25 39.30 3.30 12.85 18,35 45,90
Py 2.50 13.30 17.60 51.76 3.50 13.55 17.85 GI.BE
M 2.80  14.20  19.95 58.00 410 1420 1975 52.50
M; 2.95 15,40 25.00 64,75 4.10 15.05 26.05 £7.75

Fa My 2.90 13.80 2G.95 69,86 4.10 15,80 27.60 TL05
My 3.75 15,00 27.35 73.46 4.20 16.70 2E.40 34.60
Mq 3.50 15,38 29.10 88.30 4.580 16.70 29,55 &5.82
Ma 4.00 16.50 38.00 96.00 5.10 18.05 =B.00 ad,09

Fa M 4,10 17.1% 39,560 108.80 5.30 18.30 £0.E0 at.>0
M 4.60 - 17.60 42,25 111.80 6.20 18.80 £2.08 19705
Ma 5,70 18,18 44.45 115.90 1.25 19.45 44.15 121.25
f'-"i; 6.10 18.05 46.40 129.00 1.50 21.00 48.90 TaAL.20

0,59

spray 3.60 15.25 21.55 B2.45 B.50 17.25 25,40 T8

ed the maximum straw vield in both
the soils,

The necessity for increased iron
(than is available in the soil) is also
revealed by the effect produced by the
Tnlia_r application of jron sulphate (neu-
tral FeSO, along with the wetting agent
TEEPOL). This application was done
al 15 days' interval during the whole
period of crop growth., However, the
yield increase never came up to the
highest level of organic amendment {20
tonnes/ha) of cotton leaves applied o
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soil along with FeSO, at 45 ppm. Even-
though the foliar application was eaqui-
valent to 5000 ppm (0.5 per cent) of
iron, the efficiency of this application
was far less than thal of organically
complexed iron al the rate of 45 pom
iron and 20 tonnes/ha organic smaznd-
ment. This is in close agreemant with
the results obtained by Datiz and Bains
(1960), Koraddi er o/. (1869 and iiort-
vedt and Giordano (1971).

The phenemenal increase in gram
and straw vield at the post harvest a1age
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TABLE Il Effect of treatmenis on the mean drymatter vield (30-day old planis) (g/pot)

a) lron ¥ organic amendments levels
Mean
Mln My Mz M S.E.D. C.D.(0.08)
Fo 2.10 2.10 1,90 2.45 0.244 0.485
Fy 2.75 3.00 3.28 3.53
Fs 3.50 3.88 4.05 4.55
Fe 4,70 5.40 6.48 6.80
LY Comparison of jron levels
Mean
Fo Fi Fa pe 5,E.D C.D, (0.05
Mean 2.14 3.14 4,02 5.84 0.122° 10.247
¢} Compatison of arganic amendment levels
Ivisan : _
M!l Ml M2 M] SIEID C.Dﬁ[ﬂ-uﬁ}
Mean 3.28 3.62 3.23 4.33 0.112 - D.247
(60-day old plants)
i) Compatisen of jron levels
Fy Fy Fy Fs S.ED C.D. (0.05}
Mean 11.28 13.83 16.14 1B.70 0.308 0.625
G0-day old Plamis)
e} Comparicon ol organic amendment levals
M My g s . 8,E.D C.D.(0.05}
" Mean 13,69 14,57 15.38 16.31 0,308 0.625
GRAIN
{) Comperisen of fron levels
Fu Fl F! F..'. SIEIB G‘D,I:D;UE}
9.26 189.48 20.36 43.42 0.58 1.36
o] Comparison of organic amendment
g W Mg My S.E.D: C.D.{0.05)
22,25 24,15 26.07 30.75 0.58 1.26
h) Competison of lron X organic emendment levels
Mo M, Mg M S.E.D C.D.(0.05)
Fq 6.92 B.B5 10.82 13.25 ‘!.'1? 2.37
Fi  14.80 17.72 19.85 25,52
Fs 27.27 27.87 29,32 37.00
Fu : 40,00 42.16 44.30 47.20
[Cantd.
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STRAW
i} . Comparison of fron levels
I. Fi Fy Fa [ S5.E.D C.0D.10.058)
Mean 34.10 54.36 83.75 117.38 6.05 12.28
iy Comparison of organic amendment levels
Mg Wy Ma M, 5.E.D C.D.(0.05)
. Mean 61.38 §9.68 76 35 83.17 6.05 12,28
of growth could be ascribed to the vious. Mortvedt and Giordano (1871)

application of iron in the form of cotton
leaf organic complex. As iron is requi-
red for chlorophyll production, biosyn-
thesis of enzymes, absorption of nutri-
ents and oxvgen uptake in plants (Agar-
wala er a/. 1261), all of which are
directly or indirectly connected with the
aptimum plant metabolism and drymat-
ter accumulation, the fact that the incr-
eased weight of plant was obtained by
the F, M, treatment showed the adequ-
aie availability of iron/ for these func-
tions. :

A drymatter increase of over 200
per cent was obtained at the highest
level of iron organic complex applica-
ticn in the case of 30-day old plants in
the red soil and 259 per cent in the
black soil as compared to the control
treatment. The corresponding figures
for 60 day plants were 115.30 per cent
and 96,38 per cent respectively. The
grain vield increase at the highest level
of organically complexed iron applica-
tion over the control was 577.46 per
cent in the case of red soil and 587.41
per cent in the case of black soil and
the corresponding increase in straw
yield were 362.94 per cent and 318.15
per cent respectively. The immense
benefit of applying iron complexed with
cotton leaf manure was thus, quite ob-

08s

working with iron sulphate and Fe
EDDHA, obtained results closely resem-
bling this. The soil abound in many
natural chelating agents, but many of
these organic compounds could be
easily destroyed by soil microbes,
Hence the necessity to augment the
chelated iron in the soil with extra
amount of this form of iron, for keeping
the optimum balance of ions in the soil.

It could be seen that the highest
levels of manure and iron combi-
nation (F, M,) had given the highest
vield of drymatter in both the soils. The
act that the plants in the red soil res-
ponded significantly better to the treat-
ment indicated the better ionic balance
obtained in the soil in the absence of
too much calecium.

The great advantage in resorting
the organometallic combination of iron
to sorghum plants has been convincin-
aly proved by this experiment.

The senior author sincerely thanks
Dr. K.K. Krishnamoaorthy, the then Pro-
fessor and Head of the Department of
Soil Science and Agricultural Chemistry
for his valuable help, Thanks are due
to the Tamil Nadu Agricultural Univer-
ity for permitting the publication of
this material, which formed a part of
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senior author.
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