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Abstract P—labelled KH2PO^with or without unlabelled ryegrass and 32P—labelh'd 

ryegrass with unlabelled KH2 PO4 were respectively applied to red soil，and ryegrass was grown 

in the fertilized soil and harvested one month after sowing and then the radioactivities and 

total P content in ryegrass were measured．Results show that addition of organic matter to 

red soil can significantly stimulate the uptake of P by ryegrass seedlings front inorganic P 

applied to red soil；absorption of P from inorganic source is much greater than that from 

organic source；at the same application level of P，larger proportion of P derived from labelled 

inorganic phosphate was distributed in shoots titan that from the labelled ryegrass． 
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1 Intr0ducti0n 

Phosphorus in plant materials added to 

soil call be mineralized into inorganic forms 

through microbial activity and becomes avail— 

able to growing plantsil1
． 

Hundal[2]studied 

mineralization of phosphorus from 32 P—labelled 

cowpea residue added to soilin the presence of 

growing maize and found that the presence of 

growing maize plant led to a significant increase 

in net P mi neralization from the labelled mate— 

ria1． Many studies have been made to under— 

stand the uptake of nitrogen from plant materi— 

als added to soil and effects of incorporation of 

plant residues to soil on uptake of nitrogen fr0171 

fertilizer by growing crops．【。 剐 However
． there 

were few attempts to investigate the effccts of 

addition of plant materials on uptake of phos— 

phorus from inorganic source by plmlts．This 

paper is to investigate the uptake of phospho- 

rllS from labelled ryegrass by growing ryegrass 

in red soil and to compare the uptake of fertil— 

izer P applied to red soil by growing ryegrass 

in the presence of ryegrass plant material with 

that in the absence of ryegrass plant materia1． 

2 M aterials and method 

The test soll Was taken from the surface 

layer of fallow land in Longyou County of Zhe— 

jiang Province． The basic properties of the 

soil were listed in Table 1． 250g of each air— 

dried and screened red clayey soilf<20 meshes1 

WaS adiusted to 4《)％ of water holding capac— 
ity fW HC1 and mixed either with 02p—labelle(1 

ryegrass(<40 meshes，2．61×10。 cpm／g)plus 
KH2PO4 or with KH2PO4 plus 32P—Nail2 PO4 

in the presence or absence of unlabelled rye— 

grass(<40 meshes)according to the designed 
treatments fTable 2)． 

The mixtures were put into 250 ml plastic 

cups with three holes and sponge at the bottom． 

The cups were placed in culture dishes．a cer— 

tain amount of water was added to the dishes 

so that soil could absorb water through holes at 

the bottom of the cups．100 ryegrass seeds were 

sowed on the surface of soil，and covered with 

10g air—dried soil and then 2 ml distilled water 

was added to the cups on 12 d after treatments． 

0．1g urea and a given amount of KCl were 

applied to each cup on l7 d after seedling chief— 

gence． One month after sowing，the ryegrass 

shoots were cut，the roots were separated frOII1 

soll and washed to remove the adherent soil． 

The dried and ground samples were digeste(1 

with H2S04一H2O2，radioactivities in the di— 

gests were measured by Cherenkov method with 

liquid scintillation counter fPackard 1 900TR， 
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USA)．Total P in the digests was analyzed with 
colorimeter． The total radioactivities in rye— 

grass wcre cah：ulated by the following equation： 

Totaf 7 lioact劬  es： ： ： 
。 ·

W,1 (1) 

where u is counts per minute fcpm)of saiil— 
pies iilea．~ured， n the vohlme of samples mea- 

sured(m1)，VC,j the ma,~s of samples digested(g)， 
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the volume of digests(nil)， the total nlass 

of shoots or roots(g)． 
Thc fr。action of P in ryegrass derived fl'om 

lat)die(1 SO1lrce(PDFL1 was the ratio}mt,w‘!cll 

specific activities of sample(cpn1 in sample 

measured／#g P ill sample)and specific：aetiv— 
ities of labelle~l source． W ith tile fractions 

(PDFL1，the amount of P in ryegrass frOII1 both 

labelled and unlabelled sources could be calcl1． 

1ated 

Amount of P fTo．~labelled SOU7。CC8=PDFL × total P 

Amount of P from unlabclled souTcc8=(1一 PDFL)× total P 

Table 1 Properties of the soil 

Table 2 Different treatments for P uptakes from organic and inorgainic sources 

a：L represents labened So／lree．b：IP represents inorganie phosphorus．c：OM represents organic inatter 

d：speeifie activity of P—Nan2PO solution was 1．14 MBq／nfl at the application time 

3 Results and discussion 

3．1 n action and distribution of P in rye． 

grass derived from labelled sources 

The fraction and distribution of P in rye— 

grass derived from inorganic or organic source 

were shown in Fig．1 and Fig．2．respectively． 

The fraction of P in both roots and shoots of 

ryegrass from labelled ryegrass was much lower 

than fr011"1 labelled phosphate at the same ap— 

plication level of P．Combining application of 

inorganic phosphate with unlabelled ryegrass 

increa．sed the fl'action of P in ryegrass from la- 

belled phosphate by 2—3 times compared with 

tile application of inorganic phosphate alone． 

As can be seen from Fig．2 ，larger proportion 

of P derived from labelled inorganic phosphate 

appeared in shoots than that from the labelled 

ryegrass，and addition of unlabelled ryegrass 

increased the distribution of labelled inorganic 

phosphate in the shoots of ryegrass significantly． 

The results showed that P in phosphate was 

more favorable to be uptaken by ryegrass conl- 

pared with P in ryegrass added to the soil all(1 

that addition of unlabelled ryegrass accelerate(1 

the absorption and transI】0rtation of phosphate 

by ryegrass in red soil． 

3．2 Uptake and utilization of P from la— 

belled sources 

The total absorbed labelled P in T1(ab— 

sence of ryegrass)and T2(presence of ryegrass) 
exhibited much larger difference than that de— 

rived from corresponding inorganic sources， 

consequently utiliz ation of labelled inorganic P 

by ryegrass revealed a great disparity between 

the two treatments f Table 3 1．The result indi— 

cated that absorption an d utiliz ation of apI)lied 

inorganic P by ryegrass seedlings increased ob— 

viously by adding organic matter． W hen the 

、l；  
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aInOUilt of inorganic P and ryegrass applied was 

reduced to half(T3 and W4)，the utilization of 
inorganic P by ryegrass(T4)was almost the 
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same as treatment T2，but the utilization of P 

from organic matter(T3)was much lower than 
that from inorganic P． 
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Fig．1 Percentage of P in ryegrass derived from Fig．2 Distribution of P in ryegrass from labelled 

labelled source sources 

Table 3 Uptake and utilization of P from labelled sources 

Table 4 Uptake of P from unlabelled sources 

3．3 Uptake of P from unlabelled sources 

It can also be found froin Table 4 that the 

amount of P derived from unlabelled sources 

in the treatment amended with organic matter 

was slightly higher than that in the treatment 

without organic matter．At the amending rate 

of 125 mg·P·kg一 soil，this slight increase may 

bc attributed to the organic matter amended． 

However，the amount of P uptaken froln un． 

1abelled sour(：e by shoots with labelled inor． 

ganic Sollr~e exhibited a much larger decreose 

fby more than 50％1 than that with labelled or． 

ganic source．It further confirms that uptake of 

P from inorganic source by ryegrass seedlings 

was much greater than that from organic source 

under the same conditions． 
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