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Different Nutrient Ratios and Their Effect on Drymatter
Accumulation in Sorghum Crop ‘Due to Application of

Organically Complexed iron

HONORA J. FRANCIS!, C.K. RAJAGOPAL® and k K. KRISHNAMOORTHY®"

The results of 2 pot experimant to study the effect of argenically complexed

iron on different nu'rient ratios in sorghum crop revealed that

thare were significant

negative relationships between CafFe ratios as well as P/Fe ratio and drymatter vield

of 30 and B0 day old plants, grain and straw, There were significant positive relation-
ships betwean Fe/Mn, FefZn and Fe[Cu and drymarter yields of 30 and 60 day old

plants, grain and straw.

There was no significant relationship between KfCa ratio and

drymatier yvield of 30 and B0 day old plants. grain and straw.

Balanced fertilization is advocated
to abtain maximum yield as well as to
maintain the soil fertility. It is necessary
to include the secondary and micronutri-
ents also, along with the macronutrients,
to have balanced nutrition.  In the pre-
sent paper an attempt has been made to
elucidate the effect of organically comp-
lexed iron on nutrient ratios in sorghum
crop under two different soil conditions
at successive growth stages.

MATERIAL AND METHODS

Preparation of complex of orga-
nic matter and iron: Three kg. of
green cotton leaves and 3 kg of
soil were mixed well and transferred to
a glazed pot. One gram ammonimum
phosphate was added, moistened with
water and incubated for a month. The
partially decomposed organic material

was divided into four portions, One por-
tion was kept as such as and to the
three portions, calculated guantities of
FeSO, at the rates of 15, 30 and 45 ppm
Fe were added and put in different pots,
mixed well, and allowed to remain for a
month. The organic amendment and the
complex were then applied to the soils
in the different treatments as detailed
below,

Pot experiment

F.M, — Control (Soil without addition
of organic matter or iron but
mixed with NPK as per soil test
recommendations)

F«M, — Soil as above+ organic matter
(Cotton leaves) at b tonnes/ha.

F.M., — Soil as in (1) + organic matter

at 10 tonnes/ha
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FuM. — Soil as in (1) + organic matter
at 20 tonnes/ha

F.M, — Soilas in (1) + 15 ppm Fe
without organic amendment.

FiM; — Soil as in (1)+ 15 ppm Fe with
organic amendment at 5 tonnes/

ha.

F;M, — Soil as in (1) + 15 ppm Fe
with 10 tonnes/ha organic
amendment

F.Ms — Soilas in (1) + 15 ppm Fe
with 20 tonnes [ ha Organic
amendment

F.M, — Soil as in (1)4+ 30 ppm Fe with
out organic amendment

FsM, — Soil as in (1) + 30 ppm Fe
with & tonnes organic amend-
ment per hectare.

F«M., + Soil asin (1) + 30 ppm Fe with
10 tonnes/ha organic amend-
ment.

FsM, — Soil as in (1) + 30 ppm Fe
with 20 tonnes / ha organic
amendment.

FsMy — Soilasin (1) + 45 ppm Fe
without organic amendment.

F:M; — Soilasin (1) 45 ppm Fe with
b tonnes/ha organic amendment

FyM= — Soil as in (1) + 45 ppm Fe with
10 tonnes/ha organic amend-
ment,

F.M; + Soil as in (1) 4+ 45 ppm Fe
with 20 tonnes [ ha organic
amendment.

The experiment was replicated twice
and simultaneously conducted on two
soils, red and black. Six seeds of sor-
ghurm CSH5, were sown in each pot.
Watering was done using demineralised
water. Plant samples were collected
after 30 days, 60 doys of growth and

[Vols 66/ Nd:4

at maturity and analysed for P, K, Ca
and Mg using the standard procedires:
(Jackson 1967).  Plant ‘micronutrients
were estimated in the triacid- dngested_
extract using Varian Techtran AA. 120
atomic absorption spectmphbmmeter'
From the nutrient content of sorghum
plant at three stages nutrient ratio- was,
worked out. The relationships between
different nutrient ratios and dry ‘matter
yield at the above three sages were
worked out.

RESULTS AND DISCUSSION

| he relationships between the dif-
ferent nutrient ratios and drymatter yield
at 30 and 60 days old plants ‘and grain

-and straw yields are given in Table |,

Caj/Fe ratio : The CaFe ratio
determined in the plants under different
tfreatments varied from 8.0 to 50.0 with
a mean of 20.08 and from 7.16 10 36.32
with a mean of 18.43 in 30 day old
plants and 60 day old plants respecti-
vely in the black calcareous soil. . For
plants in the red soil the variation in the
ratios were 8.50 to 55.45 and 11.27 to
48.52 for 30 day plants and 60 day
plants respectively. The mean values
were 25.58 and 24.26 respectively. Ca/
Fe ratio was negatively correlated with
grain vield, in both the soils. The ratio
decreased with increase in the - nutrient
level of treatment in both the soils. A
perusal of the data indicating that the
increase in Ca/Fe ratio resulted in dec-
reased yield thereby indicating that the
suppresion of Fe by Ca has lead to de-
creased drymatter prnduclmn and adver-
sely affected the yield. Similar observa-
lions were also made by Anter et &/,
(1973) and Mahendra Singh and Dahiya
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TABLE I. - Ralationship between the different nutrient ratio and drymatter yield at 30 and 60 day
old plants and grain and straw yields (n=32)

Correlation
Relationship bastween coefficient Regression aguation
lri
{1 {2) L3

30 day aold pl'ants

CafFe ratio Vs Elr-,'rmauar vield

a) - Black caicarsous soil —0.630%* Y. 4.450 — 0.060 X
b} ' Red soil —0.420% ¥:5.445 — 0.047 X
P/Fe ratio Vs Drymatter yisld '

a) Black caicareous soil —0.420%% Y :4.244 — 0.338 X
b) . Red soil —0.460%* ¥ : 5,859 — 0.6578 X
K/Ca ratio Vs Dry matter yield

a) Black calcareous soil 0.240 N.5.

b} Red Soil 0.160 N.S5. -

Fe/Mn ratio Vs Drymatier yield
~a) ‘Black calcareous soil 0.640** Y : 0,985 + 0,322 X
b) Red Soil 0.640%% ¥ 2,083 -+ 0.364 X
Fu/Zn ratio Vs Dry matter yield

a) Black calcareous soil 0.610%* ¥« 2.130 4 0.040 X
b} Red soil 0.610%* Y :2.678 + 0.071 X
Fa/Cu ratio Vs Dry matter vield

a) .Black celcareous soil 0,430% ¥ 1,760 4+ 0.140 X
b} Red Seil 0. 740%= Y- 1,270 + 0,230 X
60 day old plants

CalFe ratio Vs Drymatter yield

a) Black calcareous soil —0.74%% ¥ : 98,930 —2.240 X
b} HRed Soil —p. a2es ¥+ 19,860 —0.190 X
P/Fe ratio Vs Drymatter yield

a) Black calcareous soil —0,51%* ¥ :97.270 —1.080 X
b) Red soil —0.54%* ¥ 18.450 — 1,630 X
K[/Ca ralio Vs Drymatter yield

a) Black calcareous soil —0.,33 N.5. —

b} Red soil 0,32 MN.5 -—

Fz/Mn ratio Vs Drymatler yield ‘
) Biack calcareous soil 0.890%¢ Y :6.920+ 1.160 X
b) Red sail 0.630%* ¥ : 12.04040.580 X
. Fe)Zn ratio Vs Drymatter yield .

a) . Black calcareous soil 0.570%% ¥ :14.876-+0,124 X
b} Red Soil D.6590* ¥ : 1211740178 X
Fe[Cu' ratio Vs Drymaner vield

a) Black calcarsous soil 0.710%% ¥ i 11.080-4-0.060 X
b} Red soil 0.590%* Y : 13.290+4-0.050 X

[Cantd.
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I Val. ::Eﬂ;" Hﬁ:'l

(1)

sorghum Graln

CafFe ratio Vs Grain yield
a) Black calcaroous soil

b) Red soil

P{Fe rotio Vs Grain yield

a)  Black ealeproous sail

B) Rad soil

KiCa ratio Va Grain yield

a) Black calcarnous soil

bl Red =oil

FofMn ratio Vs Grain yielo
Black taleareous soil

Rud soil

Fefin ratio Vs Grain yield
al Black calcorcous sofl

b} BRed soif

FefCu ratio Vs Grain

ay Blacl calearsous sl

LYy Red =ail

Sorghum siruw

Ay Black calcercous soil
b} Ped soil

PIFe ratio Vs Strow  yield
a)  Black caleareous zail
b} Red Seil

RiCa ratio Vs Straw yield
a) Blogk colcareous soil
L) Red =oil

Fe/iin ratio Vs Straw yicld
i) Blaocl celcareous soil
1) Red soll

FulZn Vs Straw yield

al Black coleaeous soil
b)Y Red solil

FedCu ratio Vs Straw yield
n) Black calcoreous soil
b} Red soil s

(2}

ra m——rea e o s s — e wm o

—0,. 600"
—0.550*"

—0,BRA*
—D. 7687

G.014 N.S
—0.107 N.5

0.By4="
0.396%

0.580"
0.690%*

0.580%
0,200 N.5.

—0,740%%
—0.850"=

—0.862%
-—ﬂ.342""

—0.042 N.5.
0.060 N.8.

0.5345¢
0.804%¥

0.240"
0.850**

0.570%+
0.750%%

4)

Y 142,100 <0518
Y 42915 —0.612°K

Y :567.112 — 3.586 X
Y : 54,448 — 3,506 X

Y :15.894 + 0,468 X
Y: 18.188 4 0,323 X

Y:6.486 + 4.818 X'
Y8283 X — 0.61B

Y :13 020 + 0.830 X

Y r115.688=0:447 X
Y. 154.616—3.893 X

Y:140.136—28 344 X
Y : 99.598—25.638 X

Y :28.566 +5.271 X
Y :12.828 X — 3.455

Y £ 10.702 X — 9.722
Y- 0.346 -1-'.?.-1'2,'_.'1' X

Y:29.510 + 2.680 X
¥ 123,110 42,650 X

{1975) who observed that increase in
the level of Ca appeared to depress the
iccumulation by the leaves of both Fe

ind ‘Mn.

P/Fe ratio: In the plants grown
In black calcarecus soil ‘this ratio in
different treatments varied from 1.19

to 6.08 with a'mean of 2,92 and 1.25to
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.7/ with-a mean of 255 respectively
for the 30 day and 60 day plants. In
the grainand straw samples from the
same soil, the ratios varied from 3.28
to 13.00 with a mean value of 8.8 and
1.18 to 4.12 with a mean of 2.46 res-
pectively. In the red soil the ratios
were-1.4 to 590 and 0.79 to 3.65 in the
case of 30 day and 60 day plants res-
pectively and 3.90 to 12.33 and 0.61 to
1.47 respectively for grain and straw,
Generally the ‘grain samples recorded
higher ratios in both the soils. With
increase in the level of iron treatments
there was decrease in the ratios. It is
suggested that with an increase in the
relative P content of the tissues more
Fe is tied up in phosphate combination
and consequently less Fe is available for
synthesis reactions leading to chloro-
phyll formations. With increase of P/Fe
ratio there was reduction in the vyield
hecause of less synthesis of starch
through photo-synthesis thus, accounting
for negative relationship. This is in
accordance with the findings-of De Kock
et af. (1960), Odurukwe and Maynard
(1269) and Adriano ef al. (1971) who
cbsarved that high Fe decreased the
P/Fe ratio in the shoot.

K/Ca ratio: K/Ca ratio for the
30 day plants and 60 dav plants in. the
black calcareous soil was from 1.26 to
2.97 witha mean value of 1,93 and 1.30
10 3.60 with a mean of 2.00 respec-
tively. In the case of grain and straw
the ratio varied from 0.58 to 1.80 and
1.94 1o 3.36 respectively. With regard
to red soil the ration varied from 0.45
to 2.18 and 1.47 to 3.00 respectively in
the case of 30 day and 60 day plants.
Inthe grain and straw the ratio varied

243

DRY MATTER ACCUMULATION IN SORGHUM CROP

from 0.88 to 1.66 and 1.90 to 2.47 res-
pectively. The mean values were 1.28
and 2.46 respectively. There was no
marked difference in this ratio between
the soils in the various treatments. No
consistent difference was observed bet-
ween K/Ca ratio and iron level thereby
indicating that this ratio cannot be taken
as a criterion for predicting Fe defici-
ency in plants. This is contrary to the
findings of Dekock et a/. (1960) who
reported that increases in the iron level
decreases the value of K/Ca ratio. Itis
evident that the K/Ca ratio in the present
study has not been disturbed much under
the conditicns existing in the soil,

Fe/Min ratio: Fe and Mn are in-
terrelated in their metabolic functions
with the effectiveness of one deter-
mined by the proportionate presence of
the other (Clson, 1972). The efficiency
of Fe utilization by plants is a function
of the ratio of the two cations. A posi-
tive significant correlation was recorded
between Fe/Mn ratios and drymatter
yield and yield of grain and straw in all
the three stages of sorghum in both the
soils studied. A perusal of the data for
Fe/lin ratio indicates that it varied from
3.75 1o as high as 60 and showed that
this ratio alone could not be taken as a
criterion for Nn deficiency. Similer
findings were also reported by Agarwala
and Sharma(1861)and Baser and Saxena
(1970) who observed this ratio alone
could not be taken as criterion for opti-
mum growth.

Fe/Zn ratio : In the case of Majze,
Prabhakaran Nair and Babu (1975) repor-
ted a Feto Znratioof 6 to 16 in the
shoot. The investigations conducted
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under the present studies, showed with
sorghum the ratio raged from 10.66 to
53.93, 6.34 to 45.46, 2.36 to 6.78 and
408 to 123 in black calcareous and
7.51 to 52.84, 4.37 to 31.75,2.0 10 4.44
and 5.12 to 19.29 in red soil for 30 day
80 day old plants, grain and straw sam-
ples respectively, The mean values
were 29,12, 20.27, 3.97, 755 in
blacic caleareous and 22.41, 15.04, 3.23
and 10 44 in red soil for 30 day, 60 day
old plants, grain and straw samples res-
pectively. In the present study the dry
matter yield increased as the ratio of
Fe/Zn increased in both the soils. This
is also evident both in the plant as well
as in the grain.

Fe/Cu ratio: This ratio rangaed
from 3.75 to 15.58 with a mean of 10.88
and 16.52 to 24.44 with a mean of 57.71
respectively in the 30 day plants and 60
day plants raised in the black calcare-
ous soil. It varied from 479 to 26.87
with a mean of 15.10 and 7.37 to 25.77
with a mean value of 1570 respectively
in the grain and straw samples from the
black calcareous soil. For red soil the
ratios ranged between 4.75 to 24.75
and 10.40 to 80.39 respectively in the
30 day plants and 60 day plants and
between 10.0 and 24.37 and 9.09 and
43.83 respectively in the grain and straw
samples. The mean values were 12.96
#5.08, 16.53 and 19.13 respectively in
the 30 day, 60 day plants, grain and
straw samples. There was an increase in

the ratio with increase in the nutrient le-,

vel of treatment. Higher copper concent
‘ation in the nutrient medium has been
shown to produce iron chlorosis (Chap-
man et a/.(1245).Spencer(1266)reported
shat Cuin the soil reduced the Fe content
sf citrus. In the present studies it is seen

, BASER. B.L. and S.N. SAXENA.

“Vel. 86, No. 4
that when the Fe/Cu ratio was high,, drv
matter yield, grain and straw fIEld have
all increased proportionately, tHus ccn—
firming the results already abtalned \
both black calcareous as well. as: .r::d
soil the same trend is observed..

It would be seen that a definite
proportion of each nutrient is - needed
for optimum vields, The pres&nt studv
has shown that some nutrients ‘are ai-
tagonistic when they exceed- a“certain
percentage in the plant while others are.
beneficial in the efficient utilisation - of
one another at lower concentration.
Hence a definite ratio of various -macto
and micronutrients is essential inincrea-
sing the crop vield to the desiréd level,

The senior author is thankful to tha
Tamil Nadu Agricultural University for
permitting to publish this article since
this work forms a part of her M.Sc. (Ag)
dissertation work.
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