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RESPONSE OF RICE TO VARIOUS LEVELS OF ZINC AND IRON WITH
AND WITHOUT FYM INBLACK CALCAREOUS SOIL
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Konkan Krishi Vidyapeeth, .
Dapoli - 415 712 (Ratnagiri)

ABSTRACT.

A pot culture experiment was conducted to study the response of rice to vatious
levels of Zn and Fe with and without FYM in black calcarcous soil of Palghar (Thanc).
Application of Zn at 5 ppm and Fe at 10 ppm with NPK and FY'M significantly increased
the grain and straw yield of rice over recommended dose of NPK alone. the uptake of N,
P and K by grain and straw also increased due to application of Zn at 5 ppm with NPK and
FYM and application of Fe at 10 ppm with NPK and FYM as compared to NPK alone.
The uptake of Fe significatly increased duc to application of Fe with and without FYM as
compared to NPK alone. Howcever, Zn application did not show significant effect on Fe
uptake. While the uptake of Zn significantly increased due to application of both the
levels i.e.. 5 ppm of Zn with NPK and FYM as compared to NPK alone. However, Fe
application did not increase the Zn uptake indicating and antagonistic relationship between

these two elements.

KEY WORDS : -

Micronutrients have assumed an increasing
importance in crop production. Under present day
intensive agriculture, introduction of high yielding

crop varieites, increased use of chemically pure .

fetilisers, increased cropping intensity and
restricted recycling of organic wastes or farm
wastes resulted into widespread deficiencies of

Yield of rice, Calcareous soil, Zinc, Iron uptake’

" micronutrients. At many places, the normal yield

of crops are not achieved despite judicial

_application.of NPK fertilisers. This occured mainly

due to to micronutrients deficiencies (Katyal and
Agarwal, 1982). Zinc and iron are required by the
plants for their normal growth and development.
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Response of Tice to various levels of Zinc and Iron

The present study was therefore taken up to study
the response of rice var. Jaya to various levels of
Zn and Fe with and without FYM in black
calcareous soil of Palghar (Thane).

MATERIALS AND METHODS

The pot culture study was conducted on
calcarcous soil collected from Agricultural
Research Station, Palghar (Thane). The
characteristics of the soil were, pH 7.35, organic
carbon 0.72%, CaCO, 7.25% CEC 35.80 cmol (p+)
Kg*, available P 10.85 Kg ha', available K 246.35
Kg ha, available Zn 1.94 ppm and available Fe
11.46 ppm. A basal dose of nitrogen, phosphorus
and potassium was given to all pots except control,
Nitrogen was applied at 100 Kg N ha'! (as urea) in

2n7

Effect of various treatments on the grain

“Table 1.
' yield of rice (ev. Jaya in ealearcous soil (g
pot?)

Treatmenls, Grain yield  Straw yield
Control 1.42 4.92
NPK .32 4.56

5 ppm Zn + NPK 2.89 3.07
10 ppm Zn + NPK 319 5.68

5 ppm Zn + NPK + FYM 3.64 .34

0 ppm Zn + NPK + FYM 4.04 3.28

10 ppm Fe + NPK 3.08 4.26
20 ppm Fe + NPK 3.21 379
0 ppm Fe + NPK + FYM 3.B3 7.91
20 ppm Fe + NPR + FYM 4.14 6.69
C.D. (P=0.05) 0.75 .36

two splits, first at the time of transplanting and

second 40 days after transplanting. Phosphorus
(as single super phosphate) and potassium (as
muriate of potash) were applied at 21.5 Kg P ha"'
and 41.5 Kg K ha' at the time of transplanting
only. Two levels of Zn (5 ppm, 10 ppm) as ZnSO, and
two levels of Fe (10 ppm, 20 ppm) as I'eSO,. 7TH,0
were applied with and without FYM. FYM was
applied at 10 t ha'' and the treatments were repli
cated thrice in completely randomised design.

Twenty one day old, four rice seedlings (var, ..

Jaya) were transplanted in two hills per pot of 5 kg
each. A water level of 2.5 ¢m was maintained
constantly by periodical addition of deionized
water, The crop was harvested on maturity and
the yield of grain and straw samples were analysed
following standard procedures.

RESULTS AND DISCUSSION

Application of NPK alone significantly
increased the grain vield of rice as compared to
control. Application of Zn at 10 ppm with NFK
and application of Fe at 20 ppm with NPK
significantly increased the grain yield of rice as
compare 10 NPK alonc (Table-1). Incorporation of
FYM ar 10 t ha! to these treatments [vrther
significantly increased the grain vield of rice. As
far as sfraw yield was concerned, application of
NPK alone did not show any increase in the straw

yield of rice over control. Application of Zn at 3
ppm and 10 ppm with NPK and application of Fe at
10 ppm and 20 ppm with NPK also did not show
any increase in the straw yield of rice as compared
to NPK and FYM and application of Fe at 10 ppm
with NPK and FYM significantly increased the
straw yield of rice over NPK alone although it was
at par with 10 ppm Zn, 20 ppm Fe with NPK and
FYM. Similar results were also reported by Singh
etal (1982, 1992).

The uptake of nitrogen in grain due to
application of NPK alone significantly increased
as compared to control, However, in case of straw,
both the treatments were at par with the control.
Application of Zn at 10 ppm and application of Fe

“at 10 ppm-and 20 ppm with NPK significantly
increased the N uptake in grain as compared to
NPK alone (Table - 2). In case of straw. application
of both the levels of Zn and Fe with NPK did not
show any significant increase in the N uptake.
However, application of Zn at 10 ppm with NPK
and FYM and application of Fe at 10 ppm and 20
ppm with NPK and FYM significantly increased
the N uptake as compared Lo its application without
FYM. However, application of Fe at 10 ppm and 20
ppm with NPk and FYM significantly increased
the N uptake in straw as compared to their
application without FYM,
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Table 2. Effect of various (reatments on the uptake of nitrogen, phosphorus and potassinm by rice ey, Jayn

(mg pot)
Treatments Mitrogen Phosphorus l'-:uassim_-p
Grain Straw Grain Straw Grain Straw

Control 19.70 - 30.21 3.69 4.80 2.39 124 .48
NP R 35.25 29.28 .68 4.44 3.94 [09.31
Sppm Zn+ NPK 45,92 20,10 0.03 i 5.33 7684
10 ppm Zn + NPK 5516 37,94 8.84 5.71 5.62 149.72
5 ppm Zn + NPK + FYM 63.94 43.53 12.17 11.41 7.17 188.67
10 ppm Zn + NPK + FYM 74.63 38.19 14.94 7.05 7.60 143,29
[0 ppm Fe + NPK 47.20 27.85 §.87 3.70 518 P 14.88
20 ppm Fe + NPK 54.57 25.85 870 3.54 5.66 £7.89
10 ppin Fe + NPK + FYM 70.53 55.07 13.83 10.21 7.46 235.29
0 ppm Fe + NPR + FYM 78.91 48.80 13.30 5,95 8.28 197.56
C.D. (P=0.05}) L1.29 10.90 2.24 1.93° 1.53 43,48,

Application of NPK alone significantly
increased the P uptake in grain as compared to
contorl. However, in case of straw, both the
treatments were at par with each other. Application
of Zn at 5 ppm with NPK significantly increased
the P uptake in grain as compared to NPK alone.
However, application of Zn at 10 ppm with NPK.
and application of Fe at 10 ppm and 20 ppm with
NPK did not show any significant increase in the
P uptake in grain as compared to NPK alone (Table
- M), In case of straw, both the levels of Zn and Fe
with NPK did not show significant increase in the
P uptake as compared to NPK alone. Application
of Znat 5 ppm and 10 ppm with NPk ad FYM and
application of Fe at 10 ppm and 20 ppm with NPK
and FYM significantly increased the P uptake in
_arain as compared to their applications without
FYM, However, in case of straw, application of Zn
at 5 ppm with NPK and FYM and application of Fe
at 10 ppm with NPK and FYM significantly
increased the P uptake as compared 1o their
application without FYM. Similar resulls were
reported by Patil and Deshpande (1983) for

sorghum crop.

The uptake of K due to application of NPK of
alone significantly increased in grain as compared
1o control. However, in case of straw, both the

treatments were at par with each other. Application
of zn at 10 ppm with NPK and application of Fe at
20 ppm with NPK significantly increased the K
uptake in grain as compared to NPK alone.
However, in case of straw, application of both the
levels of Zn and Fe with NPK did not show
significant increase in the K uptake as compared
to NPK alone. Application of both the levels of Zn
and Fe with NPK and FYM significantly increased

-the K uptake in grain their application without
FYM. However, in case of straw, application of Zn
at 5 ppm with NPK and [YM significantly increased
the K uptake as compared to application of Zn at 5
ppm with NPK. Application of Fe at 10 ppm with
NPK and FYM significantly increased the K in
straw as compared to the application of both the
levels of Fe without FYM.

Application of NPK alone significantly
increased the Fe uptake in grain as compared to
control. In the case of straw, both the treatments
were at par with each other. Application of both

?lhe levels of Zn with NPK were at par with NPK
alone, However, application of Fe at 10 ppm and 20
ppm with NPK significantly increased Fe up take
in grain as compared to NPK alone (Table - 3). In

' case of straw, application of both the levels of Zn
and Fe with NPK did not show significant increase
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Pable 3. Effect of various treatments on the uptake of Fe and Zn by rice cv. Jayna (mg poit)

[reatments ' Fe Zn

Grain Straw Grain “Straw
~ontrol 0.45 2.36 0.07 0.34
PK 0.89 3.38 0.10 R
i ppm Zn + NPK 1.18 2.19 0.15 0.4]
|0 ppm Zn + NPR 1.08 3.85 0.13 0.47
i ppm Zn + NPE 4 FYM 1.63 4.8] 0.20 0.50
10 ppm Zn + NPE + FYM 112 5.20 0.23 i 0.50
10 ppm Fe + NPK 1.34 2.83 0.16 0.29
1 ppm Fe + NPR 1.65 1.43 0.14 0.26
10 ppm Fe + NPK + FYM 1.53 5.46 0.15 0.44
"0 ppm Fe'+ NPK + FYM 1.81 6.04 0.17 0.24
~.D. {p=0.05) 0.34 1.92 0.07 0.14
n the Fe uptake as compared to NPk alone. REFERENCES

Application of Zn at 5 ppm with NPK and FYM
ind application of Fe at 20 ppm with NPK and FYM
iignificantly increased the Fe uptake in grain as
:ompared to their application without FYM in case
»f straw, application of both the levels of Fe with
NPK and FYM sigunificantly increased the Fe
1ptake as compared to the application of both the
vels of Fe without FYM. Similar results were also
eported by sakal er of (1982) with respect 10 Fe
ipplicatian for rice and maize crops.

The uptake values of Zn observed due to
ipplication of NPK alone were at par with control
n grain as well as straw, Application of Zn at 5
»pm and 10 ppm with NPK and FYM (Table - 3)
significantly increased the Zn uptake in grain as
well as straw as compared to NPK alone, However,
ipplication of Fe with or without FYM decreased
he Zn uptake indicating an antaagonistic
-elationship between these two elements. Similar
abservations were made by Devarajan and
Palaniappan (1995) in respect of Zn application of
sovbean crop and Singh ¢7 al (1978) in respect of
Fe application 1o rice crop in calcareous soil.
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