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Aht ract. A pot experiment was conducted to evaluate the influ-

ence of cow sliiur or) P opt ake b corn and tn estimate t he read-

i1I available P in the slurry bY using an isqotopic labelling

technique. Water-soluble P in soil was increased and isnt op i

equilibrium of available P was attained after labelled slurr\

qa ; mixed thoroughlv throughout t he so I . I abelled slurr; ap-

pled at plant in q increased the P uptake b,\ corn, wherean the

n ame amount applied one week before harvest did not affect t he

P uptake,. It was est imated that 46-54% of the total P up take in

plant n in der ived f'rnm the slurrv. The readily available P (the

I -value in the slurr') was at least 26 mq/kq which equals 3.7%

of t he total P.
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HI[q~ll" it ' ert I orlIf , e.g., compost, green manure, farmard ma-

'ie, oil ;i rmird ilurry are not only important in impro ing

, p, ,lw iii propert ten of soils but also provide mineral nut ri-

; i i i pl ant ;,. H owever , those nutrients in organic form must be

nimiefal| i il before thr% are available to plants. Some organic

ftPrt Ize er ,.P ep 'ially farmyard manure and slurry, contain

atir I larqte amoun1t ; of or(anic phosphorus (P ) , which must be

ni ri e r a I i/(( bffor e it ean he utilized by plants.

F or the elf i F'n? use of farmyard manure and slurry, however, it

in very un5eful to know their content of readily available P in

order to estimate the amount of fertilizer that should be appli-

ed to crop.%. I - and f-value determination are suitable tech-

niques for evaluatng 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
32

the slurry by using P. ,

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) P2p-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.
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T we nf.y i t re pots we re f IllIe d w it h 22 kg o f s ieve pd s a ndy loam

which coot at [tned 0) 14 mrg /kgq o f W a e r-sa oh u I e a 11 Ni . 0I m q kg( of

NaHf'H 3-e xt ract able P . I h i s soilI had a p H o f 7 .8 1i (tter . Non

b asalI f ertI ilIi zePr s w ere ad defd . Coot Ff11 p ot. a rer'e i veil omtmoo iju

*oit rateP io tIhe sojme Pam oof tf N asf thbe Ni, -N root coft o f t hef c o t

slIo r r T at) I e 1 t o e isot r e t h at I tie, p Io s of1)t 01 t oed gideo t f,

amounts of N for tfe ir gjrowth. Sever da,,e befocre t tie f irst

appl icaf ion t o thei s oil the ro0w slur ry wos r egqi ibrale(d wit h

c a rr ie r - f rec P a s o)r th)o ph os5ph ate in 0H. 0LM HIi f tra;jt es o f

38.7 M~g p er 125 fior 251) o . Ttre 52P -I r PIbe d ;c I tr r\ %1)p I te o'i it

plIant iog w as m ix ed t t) or o ig IhIv I ttroUgtoUt t fhe trsi 20 kg otf soilI

whereas fhat aF)ppIi ied l atevr wias- ;u[ppI t'd o t he f,;t I suiti frfce.

Tea seeds of 'Derby' carn ( Zea ma,,a I . were sawo to eiach pot.

Oe week a ft er p1 ant o g , t he pI ant s we re t hri Fin'd t oi t he t ii o

most vigorous per pot. Plaots were harvest id 50 1) toy after seed-

Iing emergeoce. Plant tops were dIr ie d a t R7IC f or t wo clove. tis-

ceof rat ion of P sod act iv ity of 32p i n pi)I Iit top'fc; Were d0ef, rm s )-

od by a ehemicalI procedure a rct I iqu id( s c iot Iloit o nr , r esroc uI I

1,,. All act ivity figJures I ep? s i tthie foIlI o LJIo; ;irft (-or rec ft

for decay . WatePr-sol ublIe P and 32P It sl';IurFry a 1f te label) t I ItIo (

w it h c ar r ier - f r e3 P soILufioo a t t he ra te o f 38R.7 M Bg p er 2"P,

oj were dt',t ermFirned aINt pIoont tog q, 2 5 da ys a ft e r plo(1tit tog q, a t of

harvest. SaoilI sa mplIe; of trach t reat met w ere col I ,(t ed oft F,

15 , 22 aod ( 52 dayrs of tfer p1 Iont i riq f or dret e r m toa ot tri otI wt t it -

->soluct PF atid 32 P fI o 5i5 t ssIh e sperc if icu oct i , t Iv o f P'

Rea rd t I y aova lo I a1 e P i o t hi' a Iit Fr was est t f cit b (Ihy to i c it I a t i o r,

o f t tie pef r ree f, itt jr of F' i rn t hi' p1 at de r iv x'eH f oin t fit' 1; li r r ; r 0-

cr i it rjq t o I [t, f nr I I ow is nq egiral IOn (Re f . 2 :

ripe) c, rI f i r' a r-c I v If a f p) 1 a 11t x 10HO
fig.I1: P d f___ ____________

pert f i c at i v if y o f sor I sip p
1  

tot w ifti h c f-Icr r

wftere % ( is P a t Ie p1 a nt He r t vevd frorm f tin' fo rtI ilI ier i-ri

suItjr ryv) ton p er re nt o f t otalI P inta fbie plIoof
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3. RESUL I AND 1)1 , 'l 1Y I (A

3.1. Label Irt of cow !slorfr ith 2p

5 2
As seen I n ;h Ir' 2 t he qo i I iti r, iuM te t wve' P l rid (I ; I I h t'

In th e conw s] lir, wa; riot o b taied, as the specific ut t il i ,i t f

P wa' rot -otist ;atit . I I t de ' reavNse in the fse) c I f i t acIt iv i t v o(I -

'ate that somP P war; mineral ized from ortjagilut P ;rd 'lofiea t t i'
52 ) a he ir ob I I I / ' tI , tie 1 h It If am ount o f mFi oori ) larl I;rfl,; I 1' -

sP nt I L t he ; lir I- . I ri a c cr di Ifc e w i t h t S 5 rt- i o I t t ;, I,

1967 , ri ot id t h l t t hI(1)5L fI 1 i Fri ih I I i at it f P ', 1 1 ; F, f I ,ar

I f t he m irrob i I I i i t I ; 5 ) o ;ti i I d b ; i Itlf t i ] i ), if I ii II;rlri

mat e r i a I F;.

3 .2. f5 ftv ct -oit i-ow- ti I, i ii f it hv - it i Iii lil) i 1 1 t N oift I Ii 'I

C[ow t1) 1-rr1- ohk o i . I Fit l i ta ;P i at i- i It i It ' 5' I i Io i ; I f

S hi h it, r ' P ast' was d iii t o the amoirri of ilk a i lab I ' P If1 t he

o liirr[' that wa; addrnl t o I i he ;r I I t OhoSi t (i hi' ,ot (l t hat t o -

moq t n 22 da ; af! t , 1 11a t i F( w it er -';nL IittI c, P wall; ; I Ii fit l ]r-

I'rea so . I hlf; mS a i h ma u i t n t h mIIL Ia I. -at I of If f P f rum it I1iml II"

ma t t I r T h p t IhIit !; om I P wa o r0 'bhed h1 t he fi i I ;atI srnmI'

Wa i(Ii it It ib ;I ll a I I ib II' !3l P accountj IvI t o r t ht, I wi' I ; ft'(u I 'I

a c t i v i y o f t he ;n P h t a t S ha t of t te P i n t he sI ii r r y , atilt' ,

2 a tntI 4 . Howe.ver, the specIf ic act iv it or 32 p il l ' i I I Il -

t'rt f-im tthe IurrI t reatmetIts at d if ferent pIarint agP we re nit

;iqntf iI'ar it I ItIf ft ereIt (Table 4) indicatinq Itha after latrIl Io(

s l r'r\ war; st horouqh I y mixed t h roughoUt the sIti I , t he vgi I I Ii i t in

Itf I wa s nibt 1 ruui floweve r , part of the expI nat I o n Ii S 1(' l ,

that th, relat ive hiqher amot:It of' carrier P. commiI ftrom tho,

s;r I I , ;riu (I I tug a q Iuuw' r riper i fic act iv i y , dem i I h stiet th

ha flI(gII I I ',I)'(' I f I( c 15 t I \ I ty, t i)o.

1. . I),v m at 'ij)rId , t IIrt ind P uptake, h I f -rnIF

)r x l mt I , r 'j I: (f r l ) rut plant s' ;i ppI l ( wI th ('r' w ,LI, r ;It

I ;a t Il l voyj Iu' IFI i f t ; t rt h q h ' vr t ati t ot' L f L t t ' i Irit I

rid ufS 1) ]1 i t ', pit uj It' t w I t h t rfil i t 1 1 I ' i'Ii ftt',tlil ' S tl r' '.,

f -I ti' 51 iW t it 1 111l t f I IF fit'h I f o i I jluI St I I I S



plant si r Pcrit ing ;ltrry at a later staqe wore inted h, I -

tr It Ior.

Pthsphoru, conrcent rat ion of plants receiving 250 g/pot of slurr

at the time of p lant nq was higher than those of other treat -

ments (Table 5,. Although the P concentration of plants rec'eiv-

ing 125 g/pot of s lurry at plant inq t ime was riot higher than

that of' the cont roI, the dry mat ter yield was higher. hich

means that the plants took up more P than the control, Phospho-

rjn; couicerit rat ion and opt ake by the plants ; ree ik inq bott rat es

r f s In r r o ric week tie fr r, ha r \, i o t we r e s i m i I a r t o t ha t o f t he

troot rol o howin) that Iirfac'-appl ied cow slurry did riot c ort rith-

tJ f t 0 t ic P nripp I of t h l F tait ; dUr i rinq t tie sr wtAeek.

5.4. 1 r;t imrat Iil of roa ld I k at, a I Irable P I tn cow u r it

fl asruium i rig t r; )li i h t d rio effect tn P a an i ath i I ift i it I

airid wirs ro tt IFirst oi Is amiri mg 18 dlays. after [ Ilarit ti ng( f i rm

I Ib I 5, t lii writ or -sir Iri t to P i n !in 1 dP r i tr r; l i Iw r r, i r t ti

S) , (I put o Trat merit w;a eIa Ifoi) 0. 7 mq kq 0.24 - .07 I.

11 (iaiW;sf t tic spe i- t I i ru a I\ t si it i. i I ti 1 ) ip ) I me d w r i 5i r r '. wa

2 fir) 5; (1 P " i 4 t ti r, ttc r- I r , a c t iv i t f t he s iurl i u i

. .. 4 1 ' , q P2 (1) 2

(I Iii itd ! I i i t 'iin o l, rt iit I n ;n Tah Ic r , * P it f i f du t r im t ti ri

* c lcj;l I t ir

9 10
- - 46. %

41

' 1it)f ak r f r rim it, I i2' (1 i t !; lI r rv t reat mev nt was f..i m( P pn t

I hIt ' If, tiil, ) ir p1 I ant itr r i vei, l from the slu rr'. w;s ego ( I ,



8 .31 x 46.3
_______ =_ 3.8 mgq'pot

100

The amoujnt of P in the slurry that was available to plants wa!s:

-- 30.4 mg/kq slurry

0. 125

Becauise t hf tot al P of the slujrry is 700 mq,,kgl f able 1.,

30 .4 ', 100
- -- 4= 0%

700

o f t he t oit alI P was read i lI ava iIa bI t o thtE, pIanit.

I he same procedure was tied t o c a leot lat e P a va i labh iIi it f rorm t hr

250 qj/pot slurry treatment,. It Was fouind t ha t 5 3. 8 o f t he 1)

t a keFn u p h thep plIa nt Lw3ya s d er ived from t he slIu rr, and t he(

amoun t o f Slrr tha was avrabl ton pIa ntsF was 26 mg, kg (1 1 r-

r w h ich eqjU aIS 3 . 7% o f tontalI P in t he Conw slu r r.

I t can he conc luded that 46-54 per cent o ft tot atI P ip t akec i n

plIanits! wa s driprived from t he cow sl ur ry f Tableu 7. When P op t ak t

and( P added we re usejFd i n c aIc ulIa t i n thfe r e ad iit ava iIable I' it )

was est imat ed t hat a t least 26 mg P/kgj slIur ry wa s a v a iIa bl to

plIa n ts ( t tie- I -v aluite ) . I hisF mef-ansq t hat 3 .7 per cen t o f thep t otali

u 0w slutjr r y-P wa s pre sen t ir) a plant -availIable1 f'orm .

4 . R I fI R NIt

I AR51 N , ';. (1967 .~ Si I phosphoruis ., Ad'. . Agqr on . 19, 151 I- 210 .

IfA[ A (197 6 1 lot ernat i nnalI At om ic fne rgy Agency . TIr acerr manuali i

o0Cp n rr ) t do i I. I AtA-JR-i171 (Vi erina) 277 p.
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Iable I. Somo propert ies of Cow slurry.

P rope r t I en s'on r t ra t 0on

DrN matter R.91

pH 7 .0

lot [I \, ./ f) . 4)

Ammonium % n .2 6

Water-olube , mq kg 49./i

1 ot a I P, mg, k( 70)

Iot at K, % 1)li/i

ot at Na, % % .0

lota Ia , ). 10f

lota0 Mg. % ().06

1 o t a I Co * mg kgj 1total Mnl, mg. kg 1/,

lnt aI In. mg/k q

he eow f urrV and the dIat a In th i; tahle

WP f , (I Stipp I I ed h y t h S t at P I \[p - r i men t a I

St at ino)n at A k o' .
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Table 2. Specific activity of labelled cow ;lrr

Sampling time 32 P P2 p p

C psF ( q u p;

At planting 6609 44.6 14H

At 25 days after planting 2864 49.4 "H

At harvest 1988 ,
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I th Iriiqh0nt the ; 1. Labelled slurr appl Ied at pINIt Ir rq II,-

r'i ned the P upt ike b, eorrn, whereas the same amnount Ippl Ired nir f

I  e I, k 1 btfr r harveit did riot affect the P uptake. It ua int irnIt frI

that 46--5'4% of the tr) ta] P uptake in plants in derived frImni thre

!;IrLIiF . Ih[f readil, available P t he L-vaIte iI the r;Iirtr isne

.i t leant 26 m/kcq which equals 3.7% nf the tot al P.
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