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Inspite of large a.mount of total 

iron present •in soil, only a fraction of 

this is availabk to crop plants either 

due to m1fa~ourable soil physical con­

ditions or interactions with elements 

present in soil. This total reserve of 

iron can be made available to crop 

plants by application of organi c/mat­

ter (Mann et al. , 1978), sulphur (pr~­

copiou et al. 1976J as well a_s appli­

cation of iron compounds (Srivastava 

et al., 1977 J. The present •investiga­

tion was initiated to study the response 

of hybrid sorghum CSH-5 (Sorghum 

bicolor (L.) :i\1oench) to application of 

different levels of iron, sulphur and 

FYM on highly c.alcareous soil of Sau­

rashtra region of Gujarat. The S and 

FYM and. their combinations were se­

lected to know their effect on release 

of available iron from natiye total Fe 

of soil. 
Field experiment was conducted on 

University F;rm, Junagadh during the 

periocl of °July-November, 1977-78. '?1e 

soil used in experiment was medmm 

black, cl ay in texture having pH 8.4, 

CaC'.JJ 4-2%, to tal Fe 2.01 % and av­

ai lable Fe J .02 ppm. The fertilizers 

were ap plied at the rate of_ 120 kg _N /­
ha in fo rm of urea and diammomum 

phosphate, 60 kg P2O5/ha in form of 

dianimonium · phosphate and 60 kg 

K2O/ha in form of potassium chloride. 

The nitroge11; was given in two snlits. 

Ten treatment com.binations were 

used. Iron was applied at the rate of 

10, 20 and 30 ppm ~n form of FeSO4, 

7H20. Farmyard manure was applied 

at the rate of 5 and 10 tonne/ha. The 

FYM was collected from cow-dung ma­

~ure pit . wJ1ich contained total N 0.98 

per cent, total P20 5 , 1.15 per cent 

and total K20 0. 7 pir cent. Elemental 

sulphur was applied at-the rate of 20 

and 40 ppm. The· cqmbination of 

FYM + sulphur (F 5S20) and Fe + FYM + 
S (Fe10F5S20J : were also~: studied. The 

amendments and Fe were applied in 

furrow before so,ving . . There was also 

an absolute control. 

The experiment was laid out in 

completely randomised block design 

with four replications. · Crop was har­

vested and grain and fodder yields 

were recorded separately on oven dry 

basis (60°C for 24 hours). The roots 

of four representative plants from each 

plot were dug out, washed and oven 

dried. Grain, fodder and root samples 

were ground separately_ and digested 

using 10: 1 :4 volume ratio of concentra­

ted HNO3, concentrated H2.SO4 and 

60 per cent HC1O4 , respectively (Jac­

kson , 1967). Iron was determined by 

orthophenan throline method (Hesse, 

1971). 

Application of iron (!i 10 ~pm in­

creased thr grain and fodder yield bur 

fa iled to attain the level of significance 

121 



T
A

B
L

E
 I

 

E
ff

ec
t 

o
f 

a
p

p
li

c
a

ti
o

n
 o

f 
ir

o
n

, 
F

Y
M

 a
n

d
 s

u
lp

h
u

r
 o

n 
y

ie
ld

 a
n

d
 c

o
n

ce
n

tr
a

ti
o

n
 a

n
d

 u
p

ta
k

e
 o

f 
F

e
 b

y
 h

y
b

r
id

 s
o

r
g

h
u

m
. 

T
ru

am
c,

-.J
..s

 
ri

el
d

 o
f 

h
yb

ri
d

 s
or

gh
um

 
C

on
ce

nt
ra

tio
n 

of
 

F
e,

 p
p

m
 

U
pt

a/
ce

 
o

f 
F

e,
 g

/h
a 

kg
/h

a
 

(o
ve

n 
dr

ie
d

) -
G

ra
in

 
F

od
de

r 
R

oo
t 

Sh
oo

t 
G

ra
in

 
Sh

oo
t 

G
ra

in
 

T
o

ta
l 

F
eo

F
oS

o 
28

11
.1

 
55

97
. l

 
39

0.
62

 
10

9.
37

 
8

5
.9

3
 

60
8.

75
 

2
4

1.
75

 
85

0.
.5

0 
•'.

) 
F

e
10

 
3

12
1 

.3
 

62
15

.2
 

5
4

2
.9

6
 

13
2.

81
 

9
7

.6
5 

82
6.

00
 

2
9

6
.2

5
 

l 
i ?

?
.2

5
 

3.
 

F
e:

0 
3

6
8

8
.0

 
6

9
4

4
.4

 
65

2.
3

4
 

14
0.

62
 

1
2

1
.0

9
 

92
1.

5
0

 
4

45
.2

5 
: 3

66
.7

5 
..

 
F

e 3
0

 
3

4
1

9
.0

 
6

3
3

6
.5

 
71

4.
93

 
17

1.
87

 
14

4.
53

 
10

88
.0

0 
4

9
7

.0
0

 
15

85
.0

0 
5

. 
F

s 
3

7
0

8
.7

 
9

0
0

6
.8

 
5

6
4

.2
7

 
15

6.
25

 
12

8.
90

 
14

05
.0

0 
4

7
8

.5
0

 
: 8

8
3

 . .5
0 

6.
 

F
io

 
3

1
3

2
.7

 
8

8
7

4
.9

 
4

7
6

.7
8

 
11

3.
93

 
9

7
.6

5
 

1
0

0
7

.0
0

 
3

0
0

.5
0

 
15

0
8

.0
0

 
7.

 
S

.w
 

31
86

.1
 

77
91

.6
 

4
9

2
.1

8
 

l 3
2.

81
 

1
0

1
.5

6
 

9
5

3
.0

0
 

3
2

2
.0

0
 

12
7

5
.0

0
 

8
. 

S4
0 

3
0

7
3

.0
0

 
6

9
4

4
.4

 
44

5.
31

 
14

0.
62

 
9

3
.7

4
 

98
5.

75
 

2
8

7
.5

0
 

1
·J

-
n 

?
-

.
-

I
~

_
:::,

 

9.
 

F
sS

10
 

3
3

3
7

.6
 

6
6

4
8.

8 
4

6
0.

93
 

13
6.

71
 

1
0

9
.3

7
 

9
1

3
.2

5
 

3
6

2
 .. 2

5
 

12
75

.5
0

 
10

. 
F

e1
0

fs
S

2
0

 
3

3
9

0
.7

 
78

34
.6

 
51

9.
53

 
1

4
0

.6
2

 
11

7.
18

 
l 1

0
3

.2
5

 
3

9
5

.5
0

 
! 4

9
8

.7
5

 
l 
l.

 
s.

 E
m

. 
±

 
1

5
8

.2
6

 
2

5
3

.5
4

 
2

1
.3

7
 

8
.0

6
 

7.
2

5
 

61
.3

8
 

2
6

.5
3

 
73

. --
H5

 
l 2

. 
C

.D
. 

a
t 

5
%

 
4

5
9

.2
0

 
6

8
3

.4
2

 
62

.0
1 

2
3

.3
9

 
2

1
.0

5
 

l 7
9

.0
0

 
7

6
.9

7
 

2
1

3
. !

-¼
 

S
u

b
sc

ri
p

t 
n

u
m

b
e
rs

 i
n

d
ic

a
te

 l
ev

el
s 

o
f 

a
p

p
li

c
a
ti

o
n

. 



11:\H.\Rl.\ & PATEL: RESPONSE OF SORGHUM APPLICATION 123 

(Ta bk l J. When the level of iron was 

r:1ised to 20 ppm, there was increase 

in the grain yield by 31 per cent over 

the yield of 2811 kg/ha from the con­

trol. The highest level of iron (30 ppm) 

failed to differ significantly from Fe20 

and Fe10 levels; but its yield was sig­

nificantly higher than the yield ob­

tained under the control. Thus, the 

optimum dose of Fe turned out to be 

20 ppm. Such increase was also noted 

in the case of fodder yield. Response of 

soil applied iron was expected be­

cause of low availability of Fe in high 

ly calcareous soil used in the pre~ent 

experiment. The reports of Srivastava 

et al. (I 977) and Chapman and Bo­

undy (1977) also showed that the 

application of iron increased the yield 

of different crops. The highest grain 

and fodder yields of 3708 and 9006 

kg/ha, respectively, were obtained by 

addition of EYM @ 5 t/ha. Higher level 

of FYM @ IO . t/ha did not help in 

rncreasing the grain and fodder yields 

but there was reduction compared to 

F5 Jevei. It is known that organic mat­

ter increased the availability of iron 

(Mann et al. 1978) on calcareous soil. 

Working with soil used in present ex­

p eriment, Babaria and Patel (~980) 

also observed significant increase m a­

vaila bility of iron, by application of 

FYlVI . 
Application of elemental S @ 20 

ppm did not affect the grain yield 

hut sil!nificantly increased the fodder 

y ield ~?ver the control. Higher level of 

S @ 40 ppm slightly d ecreased the fod­

der yjcld comp ared to le_vel _of 20 

ppm ()f' S. The combined apphca t10n of 

FYJ\1 and S as w(; I] ,ts Fe, FYM a1:<l 

S sivnificantly incJ' tasecl. the gram 
~ 

. 
y ields by 18 a l!d 20 p er ~~i:nt, rcspect1vc-

ly over the yield obtarned under con­

tr~l. Botlt combinations were also found 

superior in p roducing thr. foddr. r yir.ld. 

Th e increase in rate 0f applic;i tion 

of iron, significantly increasrd th r: con­

centrat ion of iron in root, shoot and 

grain (Table 1). The concentration 

devia tion between root and shoot and 

shoot and grain increased with incre.ise 

in levels of application. of iron . Thus, the 

amount of iron absorbed by the root 

was not translocated-to shoot and grain 

proportionately with increase in levels 

of iron. The total uptake of iron also 

significantly increased. with ?..pplica~ion 

of different levels of iron . Such lugh­

er concentration of iron and uptake 

by sorghum due to application of iron 

may be owing to re.ad.ily avail able iron 

from FeSO4 , 7H2O. The increase in u~­

take of iron was also r eported by Sri­

vastava et al. (1977) by application of 

iron. · 
Addition of FYM@ 5 t /ha signifi­

cantly increased the iron content in 

root, shoot and grc1.in over control. 

But higher dose of FYM @ 10 t /h a 

materially decreased the content uf 

iron in root, shoot and grain compar­

ed to lower level of FYwl, probably 

due to formation of organo-metallic 

complexes which difficultly release ~ran 

in soil. The maximum uptake of iron 

was obtained under the treatment of 

5 t/ha of FYwI owing t_o maximum 

total yield produced by th is tre:.umen~. 

Application of F:Jvl_ ~n c~l~arcous .sLnl 

increased. the ava1lab1hLy o t LrLHl 1_1Lm11 

et al. 1978) which c1.n1ld li:-1.ve inGr~\1.sed 

. the concentrat ion and uptake ol iron 

in sorglrnm. 

Sulphur applied @ 20 i~P11l. i~1.creas­

cLl the concrntration of iron m root 

·rnd sh oo t sig-uificantly over the con­

~rol but fo.il; d to attain the l_evels of 

• · f.. · tlte C"'Se of gram. The 
signt 1ca11cc m · ' ' . . . 
higher levels of sulphur s1gnif icantly 



incrc.,sccl the concentration of iron only 
,n shol1t. Significant increase in u~­
t.lkc of iron was obtained by appli­
cation of 20 ppm S. Addition of S in 
soil converted to H 2S04 by microflora. 
and decreased the soil pH. Conse­
quently the :wailability of Fe increased 
in soil. Procopiou et al. (1976) also 
observed that application of S on cal­
careo us soil increased the concentration 
of iron in P!zaseolus vulgaris 'L. 

The combined application of FYM 
and S and Fe, FYM and S signifi­
cantly increased the concentration of 
iron in root, shoot and grain as well 
as total uptake of iron over the control. 

(Received on Janu 1, 1979) 
REFERENCES 

Babaria, C . .J. and C. L. Patel (1980). Effect 
of application of iron, Farmyard manure, 
an-l sulp11Ur on the availability of iron in 
m1diu'.n black calcareous soil. at different 
moisture regimes ] . Indian Soc. Soil Sci. 
28 : 302-306. 

Chapman, A. L. and C.A.P. Boundy (1977). 
Effect of zinc and iron fertilizers in a dis-

GAU RES . .J. l!.181. 6 (~) 

order in rice on the calcareous soil of tl,r. 
Urcl irrigation area, Western Australia, J. 
Agri. Animal Husb. 11 (85) : 290-95. 

Hesse, P. R. (1971) . A text book of S<,il 
chemical analysis.John Murray (Publishers) 
Ltd., London. 

Jackson, M. L. (1967). Soil Chemical Analysis, 
Prentice Hall of India Pvt. Ltd., New 
Delhi. 

Mann, M. S., P. N . Takkar, R. L . Bansal and 
N. S. Randhawa . (1978). Micronutrient 
status of soil and yield of maize and 
wheat as influenced by micronutrient and 
farmyard manure application. J. Indian 
Soc. Soil Sci. 26 : 28-14. 

Procopiou, J., A. Wallace and G. V. Alexander 
(1976). Micronutrient composition of 
plants growth with low to high levels of 
sulphur applied to calcareous soil in a green 
house. Plant and Soil. 44 : 359-65. 

Srivastava, 0. P. , B. C. Sethi~ and D. V. S. 
Pan war ( l 977) . Iron uptake in rice as influ­
enced by genotypic variation and fertilizer 
applition. ] . Indian Soc . Soil Sci. 25 : 405-09 


