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Table 1 Site, managament and basic properties of the soils used
) pH
Soil No Sample site Management " Clay content (Hx0) Organic C Total N
(%) (gke ) (s ke )
1 Highfield (N) 24 5.3 340 309
2 Broadbalk ( NPK) 24 7.2 105 128
3 Hoodield 24 7.4 123 1 09
4 Wobum (NPK) 15 6.5 112 1 06
5 Northfield ( NPK) 39 7.2 34 8 338
1) ,NP K 96 35 90 kg hm™ 2 TLetters in parentheses indicate treatments with fertizers as N, P, K at
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6 pH (H20)
( ) GBc ( L2, W/V)
2.3 s Kjeldahl
( ) (12 ( Technicon)
_ ( Wu [9] )
6 ( 40 g) , 3 3
2 h, ,
0.5 mol L™ 'K»804 ( 14, W/V), 31
30 min( 300 r min" '), 3d o, ( ) K2504
3 , e (C4.0~ 87U g ', 2
( Dohrman DC80) (C 1000 Hg ¢ ') 1% ( 0.40% ~ 0.87%)
=2 2% ( - 3d ,
) "“eBe Wu M @0=C
[10,13 ,14]
, 1.00 ml K280, 15 ml 20~ 100 d,
RIA 2 ml : i ( ) Ks0s e (
( Beta Matic) 5. 00 min, )
( CPM) Be (L. 8%~ 7.0%)( 2)
14 3 e
(DPM), C 130 x 10° DPM
14C 14C 14 C
2 0.5mol L ' K,SO, Yc
Table 2 Total and labelled organic C extracted in 0.5 mol L~ ' K,SO, from unfumigated soik
14C 14C /
Extractable organic C Labelled organic C Labelled/Total
Soil No (CHg g1 (Chggh (%)
0d 3d 20~ 100 d" 20~ 100 d" 3d 20~ 100 d
1 142 135 132+23 4.0%0.4 2.4%0 4 2.96 1 82
2 60 66 50t6 7.3%1.3 3.5%15 11 06 7. 00
3 60 64 40%2 8.7%t1.6 27%0.3 13 59 6 75
4 58 64 48%2 85+1.3 1.8*05 13 28 375
5 97 82 677 7.2%0.2 2.2%05 8.78 328
1) 20~ 100 d 5 Mean of five measuranents at 20, 40, 60, 80, 100 days, followed by standard deviation
“c 3d & Be ., Bc
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Fig 1 The changes in soil miaobial biomassC in the G- labelled glu- Jenkinson (
Highfield Broadbalk Hoosfield

Woburn) ,
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Tabe3 The tumover rate constant and tumover time of '*G- labelled biomass C in soils
20~ 100d
Soil No Gross rate constant k( x 1073 d~ 1) Correlation coefficient r Turnover time( d)
1 6.3320. 08 -0.% 158£2
2 5.38%0. 35 -0.9 186E11
3 6.9110. 08 -0.9 145£2
4 10 8£0. %4 -0.% %3+ts
5 2.6630. 4 -0.%9 39%6173
Highfield Broadbalk Hoosfield 3 ,
(1.5~ 1.9 a)  Jenkinson 1l ) (4 )
(1.5~ 1.7 a) 1 (5 ) 4

4
Table 4 The turnover time and the rate of biomass C under the field conditions and therr relatonship with the amounts of anmual fresh C

nputs and organic mdter in the soik

Orgnic C ] Biomass C 3 4
Anmal fresh C Ratios of amual fresh C Field turnover time Anmal tumover rate
Soil Na inputs inputs and biaomass C of bianass C of biomass C
(C thm™? (Ct hm ?) (Cthm 2 (a) (%)
1 815 40 2.9 1.9 1. 64 61 0
2 275 19 0. 78 2.4 1. 90 526
3 357 00 0. 28 0.0 1. 51 66 2
4 30 8 13 0. 50 2.6 0. 97 103 0
5 100 9 L5 L8 0.82 412 243
1) 0~ 23 em Content of oxgnic C at O~ 23an soil depth; 2) Jenkinson ' Data from Jenkinson et al. '61;3)
1 (kx3. 8365, :k (& H( 3),38 Calculated as: 1/ (kx 3 & 365) ,where k is the gross
rate constants of biomass C(d™ ') (Table 3) and 3.8 is the converting factor; 4) : ( / )/ ( A
) Calcubted as: (Biomass ¢/ Field tumover time) / ( Biomass C), or 1 /(Field tumover time)
)
) )
(4 ) (5 )
(C1.3 L5thm %), ,
3.6 , (C0.28
(4  thm ?)
)
103% ,
2.6
) )

24% , 0.8 (5 )
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MEASURING THE GROSS TURNOVER TIME OF SOIL MICROBIAL BIOMASS
C UNDER INCUBATION

Wu Jinshui  Xiao Heai
( The Institute ¢ Subiropical Agriculture, ChineseAcademy o Sciences, Changsha 410125, China)

Abstract The turnover of the microbial biamass plays key roles in the cycling of organic matter and nutrients in soil. A}
though the microbial biomass-C is generally accounted for only 1% ~ 4% of tatal soil organic, the balance between the rate of
microbial processes detemines the turnover and consequently the accumulation of soil organic matter and nutrients (e.g. N, P
and S). In this study, the procedure for measuring the rnover time of soil microbial biomass-C has been developed. G-
labelled gluwse was used to label the biomass-C by incubating soils at 25 ‘C and 100% humidity. The labelled biomass- C, total
biomass- C, and extradable-C were measured by every 20 days during a 106 day incubation period, using the fumigation-extrae-
tion method. Data obtained were then used to calculate the turnover rate constant of biomass-C, and hence its turnover time.

Under the incubation condiions, the turnover time of biomass C, calculated fram the gross turnover rate constant of labelled
biomass C, varied between 93 and 400 days. This is equivalent, by extrapolation, to 1.0~ 4.1 years under the field conditions
where soils were from. It was demonstrated that the turnover time of soil biomass- C was largely affeded by soil texture but little
by management. Measuring the turnover times of soil biomass-C provides a good indication of microbial activities in relating to the
turnover and accumulation of soil organic matter.

Key words Soil microbial biomass C; Gross turnover time; 4G-1abel



