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Effects of aging and drying of earthwomm casts on their m icrobial properties and
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Abstract Contents of water stable aggregate in the casts were related to the m icrobial poperties The water stable
aggregates and the m icrobial properties of earbwom casts were boh changed w ith ageing tme and the nature of omganic
matter However few studeswere carried out n this area This study reported sam e results fran a short tem laboratory
experiment The ains were to sudy the effects of agng dry ng and different organic matter on micob il pwperties and the
stability of structure mn wom casts Endogeic eartwoms (M etaphire guilleini), maize resilues and cattle m anure were
used n the experment The four treatments were (1) OM one day casts with maize residues (2) AM aging casts w ith

m aize residues (3) OC one day casts with cattlemanure and 4) AC agng castsw ith cattlemanure Fresh and air dried
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casts were both analyzed also Results showed that he aging process decreased the m icrob nl bian ass carbon  the nunber of
fingi and the basic respiration rate in the treaments AM and AC The number of bactera i the treaments wih cattle
manure w as greater than the tream entsw ith m aize residues but the number of fungiw as less than that Ageng ncreased
the content of he total water stable aggregates (> 0 053 mm ), especially of he hrge macro aggregates ( > 2mm).

S in ificant differences w ere observed between the treament of OM and AM. Drying increased he total content of w ater
stable aggregates and part of hen concentrat ng tom cro-aggregates hav ing stronger stab ility. The organic matter app lication
dil not show effects on total water stable aggregates n fresh casts The content of water stable aggregates (Q 25 —
0.053nm) in the tream ents with m aize residues was significant greater than the tream ents wih cattlemanurg but was
senificant lower than the treamentwith cattle m anure afier air dry ng treament In air dried casts the number of fungj

the MBC and the basic resp ration rate w ere positively related to the content of hrge m acro aggregates However in fresh

casts only the nunber of bacteriawas positively correlated w ith the content of large m acro aggregates

KeyWords earthwom cast soilm icrobial b bmass basic respiraton water stab le aggregate ageing organ ic matter
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, Table1 Characteristics of experimentm ateriak
2mm 7d
OrganicC  TotalN
2mm 50¢/k 75 Experin entm ateriak ° C/N
: /%8 8 (s/ke)  (s/ke)
1500¢ > > Soil 5 8 0. 70 8. 37
60% ’ 48h M aiz residues 452 13 7. 96 56. 8
’ B C attlem anure 215 6 10. 65 20. 2
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Tablke2 Thenunbers of bacteria fungi and actinan yces in earthwom
’ casts in different treatments
63 67b
P T reatm ents Bacteria Actinanyces Fungi
( 2) (10°CIU /g) (10° CFU /¢) (102 CFU /g)
oM 17672202 5" 26005 24a 14 67£306 a
AM 16. 80 £1. 44 b 32.00t6 77 a 333%f611b
(AC) ’ 34 6 ’ ocC 30.67%5.75b 37.07£7 61a 4 00£200b
AC R.53+1347a  2800E3 46 a 2 00£200b
’ ¥ OM s 1d One day casts w ith maize
B residues AM s Ageing castsw ih
mate residues OC \ 1d One day casts w th cattle
R R manurg AC s Ageing casts w ih cattle
manure * ¥ : 5%
Values in the same colunns with different letters are significantly dfferent
212 at he5% level the sam e below
(MBC) (p<Q 05 3, ( M BN) 20 319%,
50% MBC  SMBN
9 8% 20 5%, 725 50 9%, SM BN
, \ 50%, (p< Q 05)
3
Table3 The SMBC SM BN and SMBC / SM BN of earthwomm casts in differen t treatm ents
T ream ents MBC (mg/kg) MBN (mg/kg) SMBC /SMBN
OM 755. 22 £54 67a 34 9514, 47ab 21. 84%3 Rab
AM 514. 00 £109 23b 27 85%6. 09b 18. 63+3 2b
0C 681. 06 £17 53a 27 77%2 67b 24. 641 76a
AC 551. 17 £30 99b 42 09%2. 16a 13. 09%0 16¢
213
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46. 72%
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( hrge macw-aggregate > 2mm ) Table 4 The respiration and gCO, of earthwom casts in different
(m icro-aggregate 0 25~ 0. 053mm ) ( treatm ents
5)
(> Q 053mm), Tramans )
(>2mm) oM 449, 38 69 47 a 0 6020 09 a
17 81% 59 62%, AM 239, 42 +24 241 0 480 09 ab
0.25~ oC 410, 43 140 33 a 0 60E0 06 a
0. 053mm , AC 218 3231 95b 0 40£0 06 b
(> Q 053mm) , 4 52 1%,
44.58%, 63 10% 22 2% (Q 25~ Q 053mm) R
( < Q 053mm)
Q 25~ @ 053mm ,
25. 1% 62 9%
s 2 46 2 14 ,Q 25~ Q 053mm
3307% 4 15%
5
Table 5 Aggregates distribution of earthwomn casts under wetting sieve
A ggregates in btal il weight (% )
Fresh casts A irdried casts
T reatm ents
> 2mm 2~ 025mm 0 25~0 053mm < O 053mm > 2mm 2~0.25mm  0.25~ 0 053mm < Q 053mm
oM 23 7732 31b 2 4630 20a 28 37%3 73a 45 40%158a 35 8730.83a 4.26F1 18b 42 93%0 93¢ 16 94 £0. 80b
AM 26 2 £4. 54 2 10X0. 18ab 26.39£3 10a 44 59%293a 14 33%2 89b 12 68%2 02a 53 10£3 29b 19 89 X3. 81ab
oc 27 64£8 36b 1 4330 67b 23 21E5 78ab 47 72£389a 14 584 51b 5 49F1 22b 65 19%1 54a 14 73 3. 75h
AC 44 1242592  137%20.39b 16 11%4 34b 38 41£267b 6 0 0. 93¢ 12 13%1 21a 56 50E1 65b 24 68 1. 92a
23
)
C > 2mm )
C/N (2~ Q 25mm)
; (> 2mm) ( 6)
3
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Table6 The rehtionsh ps among the microbial indexes and the water-stable aggregates contentof the earthw orm casts
(%) (%)
Percentage of different aggregates i fresh casts Percentage of different aggregates in air-dried casts
> 2mm 2~ 0. 25mm 0. 25~ 0 053mm > 2mm 2~ 0. 25mm 0. 25~ O 053mm
M BC - 0. 407 0 311 Q 374 0. 694 -0 746" - 0220
SMEBC /SIBN -0 734 Q0 316 Q 683 0. 454 -0 659 Q 144
. - -0 64T 0 342 0 554 0750 " -0 855" - 0191
BaSl(t resplra[lon
Bacteri 0. 737" -0 510 - 0 605 -0.597 Q0 308 0 450
Fungi - 0. 568 0 624 Q 496 0. 833" -0 464 - 0 666
A ctinan ycetes -0 374 -0 280 Q 500 -0 226 Q 042 Q511
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