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Abstract: [ Objective]l To comprehensively analyze the effects of different ecological types of earthworm on soil
aggregate distribution, water stability of aggregate and percentage of aggregate disruption (PAD) in South China, and
provide scientific basis and theoretical support for utilizing earthworms to improve soil structure.

[ Method] The laboratory culture experiment was carried out in this study. Eisenia fetida, Pontoscolex corethrurus,
Amynthas robustus and A. aspergillum were added in typical latosolic red soil and red soil in South China to study the
impacts of different ecological species of earthworm on soil structure. [Result] Compared with the blank control, the
addition of P. corethrurus, A. robustus and A. aspergillum significantly promoted the formation of large-aggregates (d >
2 000 pum) in two soil types (P < 0.05), The large-aggregate proportion in latosolic red soil increased respectively by
35.20%, 44.81% and 37.88%, and increased respectively by 14.92%, 25.31% and 20.18% in red soil. A. robustus
significantly reduced the contents of water stable large-aggregates (d > 2 000 pum) and small-aggregates (250 pm<sd<
2 000 um) in latosolic red soil, but significantly increased the proportion of water stable micro-aggregates (d < 250 pm,
P < 0.05), which was 37.84% higher than that of the blank control. The addition of four types of earthworms
significantly increased PAD values in both two soil types (P < 0.05), and the PAD value in adding A. aspergillum
treatment was the lowest. The results of principal component analysis showed that there were significant differences in
the distributions and stabilities of soil aggregates under the action of different earthworms in two different soils (P < 0.05).

[ Conclusion] The impacts of different earthworm types in South China on latosolic red soil and red soil aggregate
distribution and stability are different. The endogenic earthworm (P. corethrurus and A. robustus) has the best impact on
the improvement of soil structure. The endo-anecic (4. aspergillum) had the least destructive impact on water stable soil

aggregate.
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LCK: Latosolic red soil without earthworm; LEf: Latosolic red soil+E.
fetida; LPc: Latosolic red soil+P. corethrurus; LAr: Latosolic red soil+4.
robustus; LAa: Latosolic red soil+A4. aspergillum. Different lowercase letters
on the bars of the same graded column indicated significant differences
among different treatments(P<0.05, Duncan’s test)
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Fig.1 Distributions of latosolic red soil aggregates with
different size (d) processed by different ecological
types of earthworm
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RCK: Red soil without earthworm; REf: Red soil+E. fetida; RPc: Red
soil+P. corethrurus; RAr: Red soil+A4. robustus; RAa: Red soil+A4.
aspergillum. Different lowercase letters on the bars of the same graded
column indicated significant differences among different treatments(P<0.05,
Duncan’s test)
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Fig. 3 Distributions of water stable aggregates with
different size (d) in latosolic red soil processed by
different ecological types of earthworm

222 ARREALSEA I AFLIE A R ARKE TR
B %vh A A A A S R ) ok 21 338 [ B Ak K Fa e

PERIREI LI 4.0 %75 ] R RE 5 5 0] (R A7 7E 2
HBRAR T 43 d>250 pm KA VE A AR B (P<
0.05), {H & & 30 7 7K A2 1t o A SR AR 1 b 5] (P<
0.05), Ja& b AR IRER & 1 51.85% . M Afiim H 1l
AR & Wl A7 AE, 235 FRAIK 1 4038 @>2 000 pm
= NIEI P AN R (EP e 51 )| W & =X AN
A1 5% A Ak [ SR AR BT G 4B (P<0.05)
2.3 AR 7S 2B B 5| Xt IR 4T 1% 0 41 3% (A SRR 1

R HFZ N

AN [F) A2 25 8 2R i ] %of ' 1 358 R 41 158 4] S Ak ik
IR E 5 fim. B S5 o LU, & Rhd
A5 2 R 0] (1 A7 A 38 B 3 R TR g A AR
IR, Hoh, IR 12 M sl e 55 2 8] R iz
B A M AR ESRE LR EER
(P<0.05), B3 %3 @ T U I 2R 5 Wl 1) 7R 21 4%
F RARBEINZ (P<0.05) 0 FRINAS[R]) A 25 2 i ] Ak

100 -
00 I RCK @ REf ERPc [ RAr [ RAa
80 |
60 |

40

20

IKFR P RAA 5 L%
Ratio of water stable soil aggregate
o

R |

>2 000

250~2 000 <250
d/um

RCK: L3 AT MLl ; REF: £33+ 152 JPE 5] ; RPe: 2135+ 35 R 0l
RAr: 2D A B 5] RAa: 2D+ Rm Bl B Al R T L7
B E]/N G - RER 7R A L A] 22 57 R 3 (P<0.05, Duncan’s %)

RCK: Red soil without earthworm; REf: Red soil+E. fetida; RPc: Red
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aspergillum. Different lowercase letters on the bars of the same graded
column indicated significant differences among different treatments(P<0.05,
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DL: Large-aggregate content; DS: Small-aggregate content; DM: Micro-aggregate content; WL: Water stable large-aggregate content; WS: Water stable
small-aggregate content; WM: Water stable micro-aggregate content; PAD: Percentage of aggregate disruption of soil aggregate; LCK: Latosolic red soil
without earthworm; LEf: Latosolic red soil+E. fetida; LPc: Latosolic red soil+P. corethrurus; LAr: Latosolic red soil+A. robustus; LAa: Latosolic red soil+4.
aspergillum; RCK: Red soil without earthworms; REf: Red soil+E. fetida; RPc: Red soil+P. corethrurus; RAr: Red soil+4. robustus; RAa: Red soil+4.
aspergillum
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Fig. 6 Principal component analyses of the effects of different ecological types of earthworm on the distributions and

stabilities of soil aggregates
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