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Effects of earthworm ( Eisenia foetida) on wheat straw decomposition and its

contribution to nitrogen mineralization
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Abstract; Earthworms, the most important macro-fauna in terrestrial ecosystem play an important role in organic matter
decomposition and nutrient cycling. The influence of the earthworm ( Eisenia foetida) on these processes was evaluated
under a laboratory experiment in which wheat straw has been incorporated into soil under three different treatments
(incubated with earthworms at zero (ZDT) ,low (LDT, as earthworm density of arable land in Quzhou experimental station,
Hebei Province) and high density ( HDT, three times higher than LDT). Each treatment was regularly destructively
sampled to determine decomposition rates of residue and changes of nitrogen. The results showed that decomposition rates
were accelerated by the increasing of Eisenia foetida density. Compared to ZDT, earthworm significantly increased the
decomposition rates (P <0.05) during the prophase of the experiment (days 0 —14). During the decomposition process,
the nitrogen mineralization rate was slowed down in the HDT and LDT treatments, and was almost similar in the anaphase of
the decomposition process( HDT:24.2 —14.0 kg-hm *a ™" ,LDT:20.3 —10.7. kg-hm ?a™"'), so in the long run, the

increase of earthworm density at farmland level would not increase the nitrogen mineralization rate.
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Table 1 Physicochemical characteristics of soils

AL e AR AL R0k pH i
Organic matter Total nitrogen Available nitrogen  Available potassium Available phosphor ~ (0.0lmol-L ! Salinity
(g-kg™") (mg-kg™") (mg-kg™") (mg-kg™") (mg-kg™") CaCl,) (mg-kg™")
17.0 110 102.02 73.55 34.37 7.93 0.88
x2 WHEHEMAS
Table 2 Chemical compositions of the wheat residue (% )
TiH A LB 2R FHER ARER AL
Item Organic carbon Total nitrogen Cellulose Lignin C:N
F5FT Wheat residue 44.6 0.41 52.57 22.99 99.11

BEIL 3 VAEEE  HDT Jyfh 6 SRurisl, LDT Jy3ft 2 2% (48 =4 T H (6] 4 61 2 BE K F ) , ZDT Sy A1 Dy
xR, AR 3 ANE R, AR RS IT 465 H5E 0.7 1428 .60 KEUHE, JEH S TRk

SIS 223 B A5 -2 1, Ay i R FR L D3 e i g1 U5 9115 £ 398 5K B AR
PRI PUE REFASE , B TR 22°C JREER 50% (R KGRI [E] 24 12h M N TR, ARG JE
/NEEAL, Bl M85 Dk B, ZEARBE AR L8 B 22/ MLLLE SR, B — B BT LSk R3] 21.6% .
1.2 REER I
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1.3 BdRibE
1.3.1 FFEamERRAR

FLi = (SaAFDM - SiAFDM)/ ( LiAFDM - SiAFDM)

AP, FLi DY BRI /INAE 2 AP RS AT BT o5 O EE 8 EU s SaAFDM Sy - YR BURE I BT BURE f P B LB o 2
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Fig. 1  Percentage mass decomposition of wheat residue under Fig. 2 Decomposition rates of wheat residue under different
different earthworm densities condition earthworm densities condition
a,b,c 2y Duncan’ s ZF LLEL, AR FRERRAL B Z 0] 22 5 B a,b,c 2y Duncan’ s 2 T WL, R [F] 1 7 B RN AL B 22 [ 22 5 (8
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b,c) indicate significant differences between treatments (P < 0.05) b,c) indicate significant differences between treatments (P < 0.05)
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