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Influence of the earthworm Pheretima guillelmi on soil microbial

biomass and activity
ZHANG Bao-Gui, LI GUi*TOI’lg , SEHN Tian-Shou (China Agricultural University, College of Re-

sources &. Environment , Beijing +100094)

Abstract :Influence of earthworm (Pheretima guillelmi)on soil microbial biomass,and active biomass was
studied. Earthworm treatment (soil to earthworm ratio=>5 : 1)reduced soil total microbial biomass while
the active microbial biomass and fungal to bacterial ration were not significantly affected. The earthworm
treatment enhanced release of microbially immobilised nutrients,and resulted a rejuvenation of microbial
population,and an increase of microbial qCO; quotient and cellulolytic activity. The influence of earthworm
on various components of microbial biomass was discussed.
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Table 1 Soil microbial biomass,soluble organic C and available N and P

C.N  P(pg/g soil)

(pg/g soi)t Soil extractable C,N and P

Microbial biomass

Treatments c N p C N NaHCOj;
Dichromate- Ninhydrin- NaHCO ;-
oxidable organic C reactive N inorganic P
Control 920. 6(67.5) 205.25(3.4) 102. 9(6. 6) 84.6(7.6) 10.43(0.02) 94.3(1. 6
Earthworm  791.1(11.1)  146.35(10.9) 74.9C01.7) 110.7(7.9) 37.54(0.29) 104.1(1.6)
Significant level * * %% * % * * % % * %
: 3 , ;T C,N,P Ke 0.41,0.2 and 0.37; %, *
s xs $<0.05,p<<0.01 and p<<0.001(z ).
2 qCO,

Table 2 Mean values for soil substrate-induced respiration,and metabolic quotient qCO,

qCO}
Substrate-induced respiration (g CO,-C/g soil * h) (2gCO»-C/mg Cpp, * h)
Control 2.95(0.07,n=4) 5.09(0.48,n=3)"
Earthworm treatment 2.85(0. 17 ,n=4) 10. 66(1. 9,n=2)
;T :qCO,= Vs Cj % r<
0. 05(z )
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Table 3 Selective inhibition of substrate-induced respiration and effect of earthworm treatment on soil fungal to bacteri-

al ratio
CO, (mg CO,/100 g h—1/)
COgevolution rate
% of the total Inhibitor Fungal to
Treatments ) L )
None Streptomycin  Cycloheximide Combined combined additivity bacterial
(Non) (Str) (Cyc) (Com) inhibition’ ratioi? ratio®
4.37(0.21) 3.38(0.13) 3.03(0.04) 2.29(0.04) 47.6 1.118 1. 35
Control
4.43(0.21) 3.71€0.13) 3.27(0.09) 2.62(0.04) 40. 9 1. 040 1.61
Earthworm
31 = (Non—Com)/Nom 100;2 Inhibitor additivity ratio=
[(Non—Str)+ (Non—Cyc)]/(Non—Com) ;3 / = (Non—Cyc)/(Non—Str).
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