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Influence of Eisenia fetida on aluminum fractions in latosolic red soil
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Abstract: [ Objective] To investigate the impacts of earthworms on soil acidification characteristics and
aluminum (Al) fractions of latosolic red soil in South China, and provide a theoretical basis for acidification
improvement of latosolic red soil in South China. [Method] The earthworms (Eisenia fetida) were incubated with
latosolic red soil under laboratory conditions. After 40 days of incubation, Al fractions in earthworm cast and
soil, namely exchangeable (Alg,), weakly organically bound (Alg,,), organically bound (Aly,), amorphous
(Algmo), Al occluded in crystalline iron oxides (Alpy;), and amorphous aluminosilicate and gibbsite (Aly,g)

fractions, were determined using sequential extraction methods. Earthworm cast and soil pH, organic carbon, total

Wi B ER:2019-05-07  MI4EE & RTE:2020-01-07 11:39:08

P 4% B & MBIk : http://kns.cnki.net/kems/detail/44.1110.S.20200106.0923.026.html

EEB Mk E 2 (1994—), ¥, MEARAE, E-mail 15737316382@163.com; @54k % & (1980—), &, SHATA,
4, E-mail: zhangchil21@163.com; # % (1958—), F, #4%, 4, E-mail: jundai@scau.edu.cn

ESUH: B R A &F5 44 (41601227, 41201305); B R E 5 L% £ .5%57 (2016YFD0201301, 2016YFD0201200,
2016YFD0800300)


mailto:15737316382@163.com
mailto:zhangchi121@163.com
mailto:jundai@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201905011

2 W

FRALSE, 5 o1 RIS X AR AL T A 49

nitrogen, and cation exchange capacity (CEC) were determined. The principal component analyses were applied to

study the distribution of different Al fractions in different treated soils. And the soil without earthworm was set as a

control. [Result] Compared to the control soil, pH of earthworm casts increased by 1.27, the total nitrogen, CEC,
Alp, and exchangeable K, Na, and Ca contents increased by 62.16%, 38.22%, 355.70%, 151.38%, 65.38% and

51.90%, respectively, and Alg, contents in earthworm casts and soil decreased by 50.95% and 53.14% respectively.

The pH, CEC, Alp, and exchangeable K, Na, Ca contents in casts were significantly higher than those in non-

ingested soil. [ Conclusion] Earthworms can significantly increase soil pH and Alg,, promote the release of

exchangeable Ca’ and Mg™, and reduce soil Alg, content.

Key words: earthworm; soil aluminum fraction; pH; exchangeable base cation; latosolic red soil
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Fig.1 Soil physicochemical properties in different treatments
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Table 1 Soil aluminum fractions in different treatments

AP w/(mg-kg") wi(g'kg ")

Treatment Algy Alory Alo, Alpmo Aloy AlAag Alyin
CK 210.042.0a 251+17a 228+15b 0.12+0.03b 0.72+0.02b 14.0+1.0a 51.6+1.0a
ESC 103.0+7.0b 281+13a 1 039+56a 0.15+0.05a 0.81+£0.01a 12.2+0.4a 52.3+0.4a
ESN 98.4+4.6b 271£12a 292+7b 0.11£0.10b 0.69+0.02b 13.8+1.0a 51.9+1.0a

1) CK: #4 8 £3%, RAndedd]; ESC: L3E+3n3] I £ 9] 2 ESN: 3+, M E R BAR 13 Alp,: RIE4S, Alon,: BAMLLE
BB, Alo: AL E 4, Alyy: BETH &4, Algy: BAKLE S-S5, Al I b SR B Z KT, Al 740 5458

B 5 348 )5 09 R R N B F8 & £ F % % (P<0.05, Duncan’ si%)

1) CK: Control soil, no earthworm; ESC: Soil+earthworm, collecting cast; ESN: Soil+earthworm, collecting non-ingested soil;

Alg,: Exchangeable aluminum; Al,,: Weakly organically bound aluminum; Alg,: Organically bound aluminum; Aly,,,: Amorphous

aluminum; Alg,;: Iron oxide bound aluminum; Al,,,: Amorphous alumin-osilicate and gibbsite; Aly;,: Mineral aluminum; Different

lowercase letters in the same column indicated significant differences (P<0.05, Duncan’ s test)

2.3 HEESLAR AN LR A M ER A B T RIS
M 2 7T LLE H, 55X CK AR, ESC A1 ESN

AEFRFFIBH B A He g ACHE K\ Na'fl Ca™ B &)

AR EFRTF (P<0.05), Horh, ESC AL B4 A4 T+ T

38.22%- 151.38%- 65.38% 1 51.90%. H ESC 4-#f
B E T ESN ALFH (P<0.05); ESC Ak FH 58 #e 2k
Mg> & & 5 2% = T ESN A HEAT CK (P<0.05).

Agzo A AEISO'B :\é 80 ¢ a
I T g | 70 ¢
&"%15 a 2 5 120¢ 2 23 ol b
oF- iy 22 s0
= c b £ 90r b EZ rooc
SE10 ==z =2 40t
1 o & 5 60r ¢ S8 30}
%2 5 =gl &85
WL £ m EE 0}
B g o %5 o ¥5 o
ﬁg £ CK ESC ESN = 3 CK ESC ESN = = CK ESC ESN
=g A3 Treatment e Q- Treatment A AL Treatment
O
~5 250 p ~5 25 g
T8 a [P a
o0 & w0 3
&< © 200F =<9 20t
& b gwm b b
EC 150t ¢ S3 15t
o2 ]
ST L o 2
# S 50+ ksl %D S5t
55 5
g o0 KE o
=z CK ESC ESN Y — CK . ESC ESN
2 Qb PE Treatment A AL Treatment

CK: % IR+ 3%, AIndris; ESC: t3E+iiris], e A2 3%, ESN: HI3+iiil, Wi R AR+ BT LT MARNS FRRRER 8 (P<0.05,
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CK: Control soil, no earthworm; ESC: Soil+earthworm, collecting cast; ESN: Soil+earthworm, collecting non-ingested soil; Different lowercase letters on

bars indicated significant differences (P<0.05, Duncan’ s test)
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Fig. 2 Soil exchangeable base cation contents in different treatments
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Fig. 3 Principal component analyses of aluminum fractions, physicochemical indexes and exchangeable base cation contents

in soils of different treatment
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