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A bstract An investigation on the dynamics of transformation of P from P．1abdied rye． 

grass in red soils was conducted in laboratory．The results showed that the rapid increase in 

flush P related with biolnass P was accompanied with the decrease in extractable P on the 

first 3 d of incubation in both sandy and clayey soils，and aRerwards，it displayed great fluc— 

tuation in sandy soil．but had little fluctuation in clayey soil during 3̂一20 d of incubation．At 

the later stage of incubation．the increas e in extractable P was accompanied with decrease in 

flush P．The opposite changes in content of extractable。 P and flush船P suggested transfor． 

mation of ryegrass P was closely related to its utilization alld its release from microorganisms 

in red soils．It can be concluded that addition of organic matter accelerated the release of soil 

native P according to the changes in the extractable soil P during incubation． 

K eywords P—labelled ryegrass，Extractable P，Microbial transformation of ryegrass P．R．cd 

soils 

1 Introduction 

Numerous studies have been conducted to 

investigate turnover of N from N．1abelled or． 

ganic mattel-in various soils[1 5J
． but only lit． 

tle information has been reported on minera1． 

ization of P from 32p．1abelled plant materiais 

added to soil_【0，7]Hundal ez aj deterHlined the 
mineralization of P from 32p．1abelled plant ma- 

terial of cowpea added to Fatehpur sand alld 

found that plant residue added to soil released 

inorganic P through mineralization-l6J In this 

study，we investigated the dynamics of inor． 

ganic P and biomass P after P—labelled rye． 

grass was added to two types of red soils． 

2 M aterials and method 

2．1 Soils 

Two types of red soils，sandy and clayey 

soils were selected in the study．The soil sam- 

pies were taken from the surface layer offallow 

land in Longyou County of Zhejiang Province． 
The air．dried soils were passed through a sieve 

of 20 mesh． The basic properties of the soils 

were listed in 工lable 1． 

Table 1 Properties of the soils 

2．2 Labelling ryegrass 

Ityegrass was labelled uni~rmly by grow— 

ing it in gravel culture system in which cultura1 

solution contained 3 P．NaH2PO4．Phosphorus 

content of the ryegrass was 0．625％ measured 

by colorimetl ic analysis and the specific activ． 

ity of P was 4174 cpm／#g P measured by 
Cherenkov counting method with Pacl~rd 1 900 

Tit scintillation counter(USA)at the time of 
being mixed with the soils． 

2．3 Incubation of soil with labelled rye— 

grass 

Air—dried soils were ad
．iusted to 40％ wa- 

ter holding capacity(WHC)，pre—incubated at 
25。C for 10 d， mixed with labelled ryegrass 

(<40 mesh)at the addition rate of 4 percent 
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based on dry weight，then the mixtures were 

adjusted to 60％ W HC．incubatcd at 25。C，kept 
the samples in tile given W HC by weighing tile 

flask with the sample and supplementing dis— 

tilled water periodically． 

2．4 Sampling and analyzing 

The samples were taken to analyze ex- 

tractable P with 0．5 mol／L NaHC03(pH8．5) 
and flush P fincrease in extractable after fu— 

migating with CH3C131 on intervals of 0，1，3， 
6，9，12，15，20，30，45，60 d of incubation． 

0．5 mol／L NaHCO3-extracts frOIIl both fumi- 
gated and unfumigated samples were measured 

by the Cherenkov method for 3 P and by colori． 

metric analysis for total P content．The results 

were corrected with decay of radioactivities and 

recoveries，and expressed as g P／(g air—dried 
soil)． 

3 Results and discussion 

3．1 Dynam ics of extractable。 P 

A high content of NaHCO3．extractable。 P 

which accounted f0r 83．57％ of total 32p was 
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observed in the added ryegrass． The addition 

rate of ryegrass—P(1abelled)was 250#g／g dried 
soll containing 208．9#g of extractable P．The 

amount of'32 P extracted from saalples iYIllne． 

diately after ryegrass was mixed with soll was 

1 15．37#g／g for the sandy and 100．03#g／g for 
the clayey．which indicated that fixation of 32 P 

by soll occurred during the mixing of the soll 

with ryegrass and the fixation rate for sand and 

clayey were 44．77％ and 52．12％．respectively． 

Extractable 0 P in both sandy mid clayey 

soils declined sharply during the first 3 d of in— 

cubation and then fluctuated during 3～20 d of 

incubation with two peaks on the 6 th day and 

the 15th day for the sandy，and 6th day and 

12th day for the clayey soil． During 20~60 d 

of incubation the amount of extractable 32 P iii． 

creased with incubation time for both soils，1)tit 

it fluctuated in the sandy soil．The concentra- 

tion of extractable 32 P in the sandy soll was 

always higher than that in the clayey soll at all 

sampling time(Figs．1，2)． 

Fig．1 Changes in contents of extractable P and 

flush P from ryegrass in sand soil 

3．2 Dynam ics of incorporation of。 P to 

biom ass 

Changes in flush 0 P fincrease in 0．5 mol／L 
NaHCO3-extrac table 3 P of samples after fu． 

migating 1 with incubation time reflected the 

dynamics of incorporation of ryegrass P to mi— 

crobial bioinass． 

COIlSidcring efleets of fixation of 0。P by 

soils Oil flush 32P．a supplementary experiment 

was conducted．Inorganic 0 P (32P．KH2PO4) 
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Fig．2 Changes in contents of extractable P attd 

flush P from ryegrass in clayey red soil 

correspondin to the amount of extractable 3 P 

in ryegrass was added to check soils．mi xed thor． 

oughly and incubated at 25。C．samples were 

taken to measure the extractable 32 P every(1ay． 

Table 2 shows that fixation of 32P by soils OC． 

curred within 2 d after it was added to the soils． 

The extractable 32P was also sub ected to fixa． 

tion by the soils．So the flush 3 P for samples of 

one day of incubation should be corrected with 

recoveries，because recoveries of extractable 32P 
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for the control samples which were extracted on 

one day M't(n’incubation differed from filmiga- 

tion salnples which were extracted Oil 2(1 after 

incubation．Thus the flush。 P OIi one day of 

Table 2 Rccoveries of inorganic。 P added to 

check red soils(％) 

incubation reached more than 11#g／g，then 
rapidly increased and reached the highest vahle 

on 3 d of incubation in both soils，afterwards， 

the values of flush。 P in the sandy fluctuated 

with peaks Oil the 9th d and the 20th d ail(t 

VoI．9 

declined linearly from 20 d to 60 d of incubation 

fFig．11． While the values of flush 32P in the 

clayey soil declined after 3 d and increas ed bc． 

tween the 9 th d and the 15 th(1 of incubation． 

and then displayed aflat up to the 45th(1 and 

declined after 45 d of incubation fFi眨．2)． 
The changes in flush 0 P were list oppo． 

site to those of extractable 32P
． The results sug． 

gcstcd that transformation of ryegrass P was 

closely related to its utilization and its release 

frOUi microorganisms in red soils．Tlie contents 

of f,xtractable 3 P and flush 32p in the sandy 

soil were lfigher than those in the clayey soil． 

this inav be attributed to the difference in the 

fixation of 32 P by soils and microorgan isms ac． 

tivities between two soils(see Figs．1，2)． 

Table 3 Extractable soil P after different time incubation with ryegrass( g P／g air-dried soil) 

3．3 Changes in inorganic P from soil dur- 

ing incubation 

Inorganic P from soll could be calculated 

by subtractiny inorganic 3 P froni total inor． 

ganic P iii extracts． Inorganic P from soll on 

the first day ot。incubation was a little 1figher 

than the original available P．but it increascd 

sharply on the first 3 d of incubation for both 

soils．the vahies of inorganic P fronl soll in the． 

sandy soll decrea．sed within 9 d followed by all 

increase to the highest value on the 30 th d&lid 

significantly declined after 45(1．W hilt those iII 

the clayey revealed a decrease after 3 d followed 

by a flat during 12～ 30d and then incre&sed 

after 3(1 d fsee Table 3 1．The result explained 

that addition of organic matter promoted the 

relea．se of the soil native P． 

In addition．extractable 32P with 0．1 nlol／L 

NaOH fr01121 samples after being extracte(1 with 

0．5 mol／L NaHCO3 was also nleasured 01i the 

20．30 and 60 d of incubation． Tlie results 

showed that most of it was in the forill of iII． 

organic弛P
． only a small amount of ryegr~s P 

(<5％ of applied P)was incorporated into or． 
ganic constituents． 
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