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Ezceatlve quantities of supetphaosphate indyeed reduction of Cu
nd Zo evailabilitien to sorghum op from acil; while the Mo supply
was incressed due to the formstion of s . phoaphdte.
Ammontum sulpbate was found to depress the ¥Mn uptake But his
genntally vacy plightly increased the availabitity of Cy and Zn.

The effect of the coembined use of citrogen sad phosphorns on
tthn,CundZnawﬂlb:hw:hamthﬂmrewuupoﬁhw

_eornelation of 40,62 for M and nnptiw cortolations —0.15 and ~1.57
for Cu and Zn respectively,

INTRODUCTION

 The importance. of micro-nutrients in the metabolism of plants has
recently been realized. It was in the fater part of the nineteenth centety and
in the zarly twenties that a larger number of reports ware published on the
role played by the micro-nutrients in the nutrition of plants and enimals.
Subsequently, research on the relation of micro-nutrients to the plants turned
from the highty practical gqualitative and descriptive phase towards the funda-
mental Guantitative -type of investigation. From the standpoint of micro-
nuftient requirements of plants, the most important factor in crop production
is not the total amaunt but the availability, specially in these soils wher# major
nutrients have been adequately supplied.

Application of fertilizer material affect th-:, E\'&l]ﬂ.blht}? of many trace
¢lements, Binghan aud Martia (1956) found that Cu and Zn availability
i soils was- adversely affeeted by large applications of superphosphate,
Bingham and Garber (1960) studied awailability of B, Fe, Cu, Mn,
Mo and Zn in relation to gxcess of superpheosphate with sour crange seedlings
8y jndicator plants, Regardless of the source of PaOs, excess of phosphorus
resulted in acute Cu deficiency and in acid soils it reduced the uptake of B and
Zn. Similarly, Burleson ef. ol {1961}, on the basis of field and greenhouyse
expetiments, found that phosphorus fertilization may induce Zn deficiency in
some crops under certain sofl and climatic conditions,
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In some cases, phosphores addition has contributed to zine deficiency
and an increase in severity of zine deflciency symptoms was noted when the
nitrogen supply was increased regardlpsg of the nifrogen source wsed (Thorne,
1957 B e B o _
Miliikan (1950) found that with ffnit.ra_ba ‘and urea as the sources of
nitrogen, severs symptoms of injuries due to Mo toxicity were noted. Such
injuries wete absent, when ammonium mitrate apd ammonium sulphate were
used a5 sources of nitrogen. On the basis of pot eXperiments, Viets ef. al.
{1957) were of the view that nitrogen application generally increased the uptake
of both applied and native Zn, and this uptake by and large depended on the
changes in pH that was brought about by the respective nitrogen casticts.

Amongst the various fertilizers, nitrogen and phosphorus fertilizers
have found increasing popularity in Pakistan for enhancing the yield of culti-
vated crops dnd 4s such, their effect on the uptake of micro-nutrients Like Cu,
Zn and M by the plants seems a vety important aspect of soil fertility for
investigation.

MATERIAL AND METHODS

Soil sample of 0-% inches depth was collected from the University
Campus, ait-dried, powdered and sieved through coarse muslin cloth and then
thoroughly mixed. The physical and chemical composition of the spil were
determined and the daia are presented in Table 1. Glazed pots were filled with
this soil at the rate of 30 pounds per pot. The requisite amount of super-
phosphate was added to the soil in pots before sowing sorghum crop and
ammonium sulphate with first jrrigation water. The following ten treatments
{figures are on acre basis) with thres replications were compared ;

1. 01b. N+0 b P,Os (check) 6. 500 Ib. N+100 Ib. PoOs
2. 0, N-H1001b. PyOs .7, 100 ,, N+0  [b. Pads
3. 60 ,, N4+1001b. o0, g 100 5, N460 Ib. PsOs
4. 100 ,, N+1001b. P20y 9. 100 ,, N+4200 Tb. PsOy
5200 ,, Nt+100#. POy 10,100 ,, N+4-500 Ib. POy

The sorghum plants were hatvested at preflowering stage shd dried
in air-oven at the initial temperature of T0°C, and gradually raised to 100°C,
tifl the samples were brittle, The samples were then powdered 2nd stored in
plasgtic bottles.

" Copper, Zinc and Manganese were determined colorimetrically in the
 nitric, sulphuric and perchloric acids extracts of the soil Bod plent materials.
Dithizone method was used forLu, and Zn and Periodate method was used for
Mn {Atkinson, ef al, 1949), Total P; O in soil and plant was detetmined
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“Tapie 1.—Physical and chemical characteristics of the soil used”

Mechanical Analysis; Sand 60 4
Silt 24 %
Clay 14 %
Textyral ¢lass ‘Bandy loam’

Chemical Analysis; (Organic matiter 0.89 9%

: Nitrogen 0.14 & -
'T{!tﬂi ons . - 0,23 %

: Availabic P04 0.12 .}; .

. Other characteristios: pH : T 5

Ecx1{® mmhoafcm®: 3 LR
Cation exchange - 15 - m:f!‘ﬂl} g.of s-ml

Capacity
" Exch. Ma ; [!'.ﬂ‘:mEjH]l} ¢- of soil
Exch. K . 0.645 ma 00 g of soil
‘Exch, Ca+Mg = 14.92:mefi00 g of s0il
Trace elements content M=n 4536 ppm.
' Cu 44 ppm.

In 50 ppm.

{a) Data presented op oven~dry Fasis,
(5] B stands for electrical condoctivity ofmtumtrnrn paste exirest,

following perchloric acid treatment amrding to method preposed by USDA
Stafl (1934) and available PyOs in the soil was determined by molybdafe-SnCly
method (Olsen 7. af, 1954), Nitrogen in the soil was determined by Macro-
Kjcldahl method {AD A.C., 1955y and in plamt by Micto-Kjeldahl method
.(Jackson, 1958).

RESULTS AND DISCUSSION

‘Statistical analysis of datapr-:sented in Table 2 indicated that Ma showed
negative cotrelation for nitrogen -and positive correlation for phosphorus
_ applications. However, the combingd effect of nitrogen and phosphorus on
Mn availability gave a positive correlation of +0.62. For Cu and Zn, the
correlation values were positive for mitrogen and negative for phmphnrus
applications. The combined effect of nitrogen and phosphorus fertilizations
_on Cu end Za availabilitics showed negative correlations of 0. 15 apd 0.57
respectively. Similar results were reported by Bingham er. al. {(1958), Bingh'am
and Martin (1956), Bingham and Garber (1960} and Viets ef, al. (3957).



58 PAKISTAN JOURNAL DF AGRICULTURAL SCIENCES

TABLE 2.-—Nitrogen, phosphorus, mangeanese, copper and Tinc contents
of sorghum plants receiving different doses of nitrogen and
. phosphorus fertilizers.™

Trace-glements in PPM

Fertilizer trestments to scil Nitrogen Phosphorus

in pots (per acre basis} %y (50 Manganess Copper Zinc
0lb. N+ 01 POy 010 0.08 44 9] 22.5
60 lb. N 4100 |b. P20y  0.40 0.1 48 10.8 22.0
100 1Th. N 100 Ib. B305 0.6 .25 50 9.8 23.7
2001b, N +41001b. P20 1.02 - 0.31 50 10.8 27.5
500 b, N +100!b. PalDs 286  0.33 48 12.5 28.3
10016, N - OIh P20y  0.35 .00 43 10.8 231.7
100lb, N 46015 P2Os 0.42  0.19 46 10.8 25.0
100 i N 200 1b. P305  0.52  0.42 55 7.5 20.2
10016 N 4500 ih. PoOs  0.58  0.48 59 4.1 18.1
0. N 410016 POy 0,12 0.16 51 6.2 21.6

*Results are average of thtee determinations.

The slight reduction in Ma availability when ammonium sulphate was
added as source of nitrogen may be dus to depressing effect of ammonium
ions on Mn uptake. In case of soils receiving superphosphate, Mn uptake by
plant has increased. This may be due to the formation of manganous phos-
phate which is a solubie compound and alse due to the loweting of soil pH by
the application of supétphosphate. Under these conditions, trivalent Mo is
converted to divalant form which is readily availabls (Reuther er. al, 1949},

When nitrogen and phosphorus fertilizers are applied together, it is most
likaty that the soil pH is lowered by several degress and the trivalent manganese
gets converted to divalent form and becomes aveilable to the plants,

. The Cu and Zn availsbility has increased by application of ammoninm
sulphate but the extent of availability is not so profound. This shight
increase of availability may be dus to the calcareous pature of our soils. With
the application of superphosphate, Cu end Zn availabilities have been decreased.’
Porsibly this iz due to the formation of phosphates of these metals and also
due to the antagonistic effect of P on Cu and Zn (Boawn el al,, 1965). The
results obtained also show that nitrogen and phesphorus uptake by plants
increases with the i increase in the rate of nitrogen and phosphorus, but thess
increased absorptions are not pmpnrtmnate to the amount of the feruhzm's
applied to the soil. :
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