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Abstract. A pot experiment was conducted to evaluate the influ-
ence of cow slurry on P uptake by corn and to estimate the read-
ily available P in the slurry by using an isatapic labelling
technique. Water-soluble P in soi1l was increased and isoltopic
equilibrium of available P was attained after labelled slurry
wons mixed thoroughly throughout the soil. | abelled slurry ap-~
plied at planting increased the P uptake by corn, whereas the
same amount appllied one week before harvest did not affect the

P uptake. 1t was estimated that 46-54% of the total P uptake in
plants is derived fram the slurry. The readily available P (the

=a

I -value. in the slurry was at least 26 mg’kg which equals 3.7%

of the total P.
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INTRODUCTTON
Hrganice tertailizers, e.q., compost, green manure, farm ard ma-
oute, and farmyvard slurry are not only important in improving
tne phyvsical properties of soils but also provide mineral nutri-
et ta plants. However, those nutrients in organic form must be

mineralized befare they are available to plants. Some organic
frrtilizers, especially farmyard manure and slurry, contain
tarrcly large amounts of organic phosphorus (P), which must be

mineralized before 1t can be utilized by plants.

tor the efficient use of farmvard manure and slurry, however, it
15 very useful to know their content of readily available P in
order to estimate the amount of fertilizer that should be appli-
ed to crops. - and t-value determination are suitable tech-
niques for evaluating available P if the mineralization and
immobilization of P in the soil are low during the experimental

period.

The aim of this experiment was to evaluate the influence of cow
slurry on P uptake and to estimate the readily available P in

the slurry by using 32P.

2. MATERIALS AND METHODS

A pot experiment was conducted in a greenhouse during July-Au-
gust 1987 at Rise National Laboratory, Roskilde, Denmark. The
experimental design was a randomized complete block design with
four replications. Treatments were 1) control (no cow slurry
added), 2) 52P-labelled slurry at rates of 125 and 250 g/pot
applied at planting, and 3) the same amount of slurry applied

a week before harvest.




Twenty litre pots were filled with 22 kg of sieved sandy loam
which contained 0.14 mg/kg of water-soluble P and 11.0 mg/kq of
NaHCUs-thractablP P, This soil had a pH of 7.8 10 water. No
basal fertilizers were added. Control polts recerved ammonium
nitrate in the same amount of N as the NHa—w content of the cow
slurry (Table 1! to ensure that the plants obtained adequate
amounts of N for their growth. Seven days before the first
application to the soil the cow slurry was equilibrated with
carrier-free 52P as orthophosphate 1n 0.0IM HC1l at rates of
38.7 MBg per 125 or 250 g. The SZP—lePIIPd sturry applied at
planting was mixed thoroughly throughout the whole 20 kg of soil

whereas that applied later was supplied on the soil surface,

Ten seeds of 'Derby' corn (Zea mays | . were sown in each  pot.
One week after planting, the plants were thinoned to the five
most vigorous per pot. Plants were harvested 30 days after seed-
ling emergence. Plant tops were dried at 80°C for two dave. Unn-
centration of P and activity of *Zp i plant tops were determin-
ed by a chemical procedure and liquid scaintaillation, respective-
ly. All activity figures {(cps) in the following are corrected
for decay. Water-soluble P and SZP in slurry after lahelling
with carrier-free 32P solution at the rate of 38.7 MBq per 250
g were determined at planting, 295 days after planting, and at
harvest. Soil samples of each treatment were collected at 8,
15, 22 and 32 days after planting for determination of water-

-s0luble P and )ZP to assess the specific activity of .

Readily available P in the slurry was estaimated by caleculations
of the percentage of P in the plant derived from the slurry ac-

cording tao the following equation {Ref. 2.:

specific activity of plant x 100

Eq. 1: P ooz~ e
dff L .
specific activity of soil supplied with slurry
where P ts P in the plant derived from the fertilizer (cow

dff
slurry) i1n per cent of total P in the plant,




3. RESULTS AND DISCUSHTON

As seen 1n lable 2 the equilibrium between SZP and avatlable b
in the cow slurry was not obtained, as the specific activity of
P wa«s not constant. The decrease 1n the specific actaivity aindi-
~ate that some P was mineralized from organic P oand some ot the
5ZP A4y be 1mmobtitlized by the high amount of microorqgantsms pre-
sent an the slurryv. In accordance with thys result, farsen
(1967 noted that brologreal tmmobilizatyon of P oo sognif rcant

1f the microbial actaivity 1s boosted by addition of organi

materials.

3.2, tffect _of cow slurry on_the avarlabailaity of P oan woul

Cow slurry ohviouslty ancreased water-soluble P oyn so1l " Table
50, This tncrease was due to the amount of avarlable P oin the
slurry that was added to the sorl. [t should be noted that duy -
1ng B ta 22 days after planting water-soluble P was slightly 1n-
creased. This may be due to the minerali-ation of P from organice
matter. The fact that some sZP was sorbed by the soil and some
was diluted by avarlable sorl P oaccounted for the lower specat ¢
activity of the so)] P than that of the P in the slurry !lables
2 and 4). However, the specific activity of 52P tn sorl collect -
ed from the slurry treatments at different plant aqges were naot
stgnifreantly different (Table 4) indicating that after labelled
slurry was thoroughly mixed throughaout the sotl, the equilibrium
of P was obtained. However, part of the explanation could he
that the relative higher amount of carrier P, comming from {he
sorl, and girving 4 lower specific activity, deminished the

change 1n spectirface actaivity, too.

5.%. Dry matter production and P uptake by corn

Dry matter vaields of corn plants supplied with cow slurny ot
planting were sogneticantly higher thaon those of the control
and of plants supplied with the slurry one werk betare harveot

Table 5% . The growth af plants from the control and that of




plants recerving slurry at a later stage were limited by P ng-

trition.

Pheasphorus concentration of plants recetving 250 g/pot of slurry
at the time of planting was higher than those of other treat-
ments (Table S.. Although the P concentralion of plants receiv-
ing 12% g/pot of slurry at planting time was not higher than
that of the control, the dry matter yield was higher, which
means that the plants took up more P than the control. Phospho-
rus concentrations and uptake by the plants receirving both rates
of slurry one week bhefare harvest were similar to that of the
control showing that surface-applied cow slurry did not contrib-

ute to the P supply of the plants during the one week.,

5.4,

fotimatyon of readily avallable P 1n cow slurry

By assuming that slurry had no effect un P avarlability in soil
and uoing the farst soal sampling 18 days after planting: from
Fable 3, the water-soluble P oan so1l derived from slurry in the

25 gopot treatment was equal to 0,17 mgrkg 0.24 - 00070,

Because the specifie activaty of 501l supplied with slurry was
29 eps g P Table 47, the specafic activity of the slurty can

e calceculated tos

29 x .24
moem— = = 41 epsoug P
0.l

Accarding to equation o oand Table 6, P derjved from the clurry

1soequal to:

17 w100
T T T — T b= lJ().’"ﬂ
41

Pouptake from the 12% g.pot slurry treatment was R. 31 mg Popaot

Lable 5 0 thus P oan plant derived from the slurrty was equal to:




8.31 x 46.3
_————— = 3.8 mg/pot
100

The amount of P 1n the slurry that was available to plants was:

5.8

0.125

"
w
o

.4 mg/kg slurry

Because the total P of the slurry is 700 mg/kg {Table 13,

30.4 % 100
— = 4.3%

700

of the total P was readily available to the plant.

fhe same procedure was used to calculate P availability from the
250 g/pot slurry treatment. It was found that 53.8% of the P
taken up by the plants was derived from the slurry, and the
amount of slurry that was available to plants was 26 mg.-kg slur-

ry which equals 3.7% of total P in the cow slurry.

It can be concluded that 46-54 per cent of total P uptake n
plants was derived from the cow slurry (Table 7i. When P uptake
and P added were used In calculating the readily avairlable P, 1t
was estimated that at least 26 mqg P/kg slurry was available to
plants (the L -value). This means that 3.7 per cent of the total

cow slurry-P was present 1n a plant-available form.
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lable 1. Some properties of cow slurry.
Properties Concentratran
Dry matter, " 8.91

pH 7.0
Total N, % N.49
Ammonium N, % 0.26
Water-soluble P, mg kg 49.4
Total P, mg kg nn

Total K, % 0.44
Total Na, % n.20
Total Ta, % 0.10
fotal Mg, % 0.06
Total Cu, mg/ky 2

Total Mn, mg,/kq 14

Total Zn, mg/kqg 1l

The cow slurrv and the data 1o this table

were sSu

Station

pplied by the State [xperimental
at Askov.




Table 2. Specific activity of

labelled cow slurry.

2
Sampling time *2p P *2p
cps/q Lg o cps
At planting 6609 44,6 14
At 25 days after planting 2864 49,4
At harvest
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Table 4. Specitie activaty of aorl conpplied witn b

Tabelled cow olar oy,

Samplang time Cow alurrey Pregtment
T2 g o pot 2H0 et
52

At Hodav o atbter plant ing 29 s
At LS ey af b plant ng 20 4
A2 dane after plant ing 30 -

A2 daves after plant ong 5 Ja




119 z2Z4 6L 2 1Oy 9lugag Aoam 1 parjdde ‘qudsb ggz

.

1279 §Z2°0 ug-z 1500 IRY 9i0jeg Hoam [ parpdde ‘j0d,b ¢z1
d0° 21 621 1z buigneyd e porjdde .~CQ\U,CmN
Is g $Z2°0 L9°¢ burjueld Je perpdde ‘jo0d,b ¢z
8G9 $Z2°0 848" 7 popPpe suoN
'
-« 1o0d buw (R yod b
- T T —
f Jxe jdn UOuT eI jugJIunyg platy juawieaay
d 4 idpiew Sig iJinrs mo)

*ALIN(S mud parleqer 40 uotjeardde

Ag pojavyye su uvivay o 2xeadn g pue vorRIjuesuny g ‘P1oT4A 1933ew A1g g ajqeq




Tabhle 6. Specific activity of P oan the plant ..

5

F Cow slurey treatment PP
[N AR (]

125% g pot, applied at planting 19

250 g pot, applied at plant ing a4
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