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PHOSPHORUS AND POTASSIUM NUTRITION OF F‘:ICE AS

INFLUENCED BY ZINC AND. IRON APPLICATION
R, SAKAL! and R. B. SINHA?

Application®of zinc significantly increased the dry matter praductmn and ils u:‘hcmnny ;
wes magnified in the presence of iron, Addition of Gppm Zn with 10ppm Fe thrnugh-
ferric citrate was even superior than 20 ppm Fe through ferrous sulphate applied - with'.
b ppm Zn to :enhance the dry matter yiold. Zinc end Fe apphca‘truns slumm:antl',r'
docreased the P concentration In all the plant parts and maximum redoction in P
concentration was noted when 5 ppm Zn was applied alongwith 20 Ppm Fe thmu:;h.
ferrous sulphate, Zinc and Fe have more depressive effect on P absorption at the 'site
of roots. Potassium concentration in all the plant pans was increased by Zn application,
The lowest K concentration wvalus in rootz and highest in shoots reﬂems the higher
mobility of K from roots to shoots Ferrous sulphate his refatively-maore dﬁpressina
effect on K cuncamra:mn than turrrc citrate,

Zinc and iron deficiencies are

widespread in the high vyielding Trice

varieties grown in calcareous belt
of north Bihar (Anon, 1981). - Appli-
cation of zinc and iron carriers allevi-
ated the deifciency symptoms on crop
and increased the vyield remarkably.
The' absorption and translocation of
other nutrients are expected to be
influenced in plants when zinc and
iron are applied to mitigate . the zinc
and iron nutrition problems. The
present. investigation was, therefore,
undertaken to explore the effect of
zinc and iron applications on the
absorption and distribution of phosp-
horus and potassium in different parts
uf rice plant. .

MATERIAL AND ‘METHODS

‘A pot culture experiment .as

conducted in green housé with -sandy

loam calcareous soil having pH, E. C,
0, C, free CaCO,,» DTPA-extractable Zn
and Fe, 8.3, 0.22 mmhosfem, 0.45%,

-properties (Jackson, 1967).

30.69,, 0.56 and 4.50. ppm respecti-
vehr Standard procedures were fall-
owed for the determmatlun of soil
Available
Zn and Fe were extracted with DTPA-.
extracting  solution (Lindsay  and
Norvell, 1978).- Zinc and, iron were
determined in the -clear exfract on
atomic absorption spectrophotometer.

Polythene lined earthen pots were
filled with 15kg processed soil. The
treatments. consisted of three levels
of zinc viz. 0, 25 and 5.0 ppm
applied thrnugh ‘reagent grade zing

_ sulphate-and’ three levels of iron viz.

0, 10 and 20 ppm applied thmugh
ferrous sulphate and ferric - citrate.

‘These fifteen treatments were. repli-

cated thrice in- a completely rando-
mized design. -Rice wvariety |. R-20
was grown as test crop. A basal dose
of 100 ppm N, 60 ppm P,0s and 33
ppm K:0 ‘was applied through ammo-
nium sulphate and potassium dihydro-
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gen .orthophosphate respectively. The

crop-was. grown upto- full - maturity.
The roots were taken out by washing
the soil with a jet of water, The grain
was ‘separated from straw and both
the grain and straw were dried in
oven at 65°C. The oven dry weight
was recorded-and the straw was-sep-
arated into stem, leaf sheath and leaf
blades These plant parts were dige-
sted in triacid mixture (Piper, 1950)

and analysed fortotal P by Vanadomoly,

bdﬂph’qﬁdhmic yellow colour method
in nitric acid system (Jackson, 1867)
and K by flame photometer (Jackson,
1967).. |

RESULTS AND DISCUSSION

Dry matter yield: Application ofZn
@ 2.5 ppm in absence of Fe markedly
increased the dry matter vyield of
roots, straw and grain. At 5 ppm Zn
level the dry matter yield of roots,
tended to decrease whereas straw and
grain yield. 'slightly increased. The
per cent response in dry matter yield
‘of root, stiaw and grain at 2.5 ppm
applied Zn was 34.-28 and 299% res-
pectively. The efficacy of Zn to
enhance the dry matter - production
progressively increased in presence of
Fe. This shows that for increasing
the dry matter yields a judicious’ com-
bination Zn and Fe level is essential
in such soils. It was furthur observed
that in presence of 5 ppm Zn the
application of 10 ppm Fe through
ferric citrate was superior than 20 ppm
Fe applied through ferrous sulphate
to augment the dry matter production.
The superiority of ferric citrate - over
ferrous sulphate may be due to the
fact that in former the Fe is  present
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in chelated . from which is efficiently
utilised by the. plants (Mortvedt and
Giordano, 1971). The magnitude of
Zn and Fe response is related to the
inherent supply of these elements in
soil. The available Zn and Fe in soil
are quite below -to their respective
critical limits of 0.75 ppm (Sakal et al,
1981) and 6.0 ppm (Boer and Reis-
enauer, 1973) respectively.

Concentration and uptake. of P :
Application of Zn and Fe significa-
ntly decreased the P content in all the
plant parts (Table 1). In absence of Fe,
the application of 5 ppm Zn reduced
the P concentration in roots, stem leaf
sheath* leaf blade and grain by 14, 18,
14,17 and 149, respectively. Maximum
reduction in P concentration in- these
plant parts was recorded when 5 ppm
nZ was applied in combination with
20ppm Fe through ferrous sulphate.
The percent reduction in P concen-
tration at this Zn and Fe combination
level in roots and grain was 29 and
20°%, respectively. This shows that Zn
and Fe have more depressive effect on
P absorption by roots. These results are
in accordance with the findings of
Tiwari and Pathak, 1978, They have
suggested that increasing levels of Zn
might block the absorption-of P in root
cells. The effect of Fe on decreasing
P content in rice plants - perhaps may
be due to coating of iron oxide on the
root surface (Howeler, 1973).

Concentration and uptake of K i
Application of zinc in absence of Fe
increasad the concentration of K in all
the plant parts. Maximum K concen-
tration was recorded at 5 ppm applied
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It increased the K concentration
leaf blade

Zn.
in roots, stem, leaf sheath,

and grain by 18, 30, 28, 27 and 509,

over their respective controls. Similar

results were reported by serveral work-’

ers (Pathak et a/, 1975). The lowest
concentration of K in roots and highest
in shoots reflects ‘the ‘higher mobility
of K from roots to shoots as reported
by Agarwala and Sharma (1976).  lron
application decreased the K concentra-
tioninall the plantparts which ‘was
magnified in the absence of Zn. Ferrous
sulphate relatively has more depressing
effect on K concentration than ferric
citrate, Tanaka ef al.. (1966) found
that higher concentration of Fe was

associated with the Iuwer K content

in the plants.
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