26 6 Vol. 26, No. 6
20066 ACTA ECOLOGICA SINICA Jun. , 2006

@8 EY, KPR, EARX, RS A A

(1. s 210095; 2. 217000,
3. , 222300)
15a s
7 , >
, R 25kd R
33kd ; s s
 1000-0933(2006) 06- 1667-08 :Q143, Q9S8. 1, S154 ‘A

Changes in diversity, protein content and amino acid composition of earthworms
from a paddy soil under long- term different fertilizations in the Tai Lake Region,
China

XIANG Chang Guo"’, ZHANG Ping Jiu', PAN GenXing" , QIU Due-Sheng’, CHU QiwHua' (1. Instinte f Resource.
Ewsystem and Emvironment o Agriculture, Najing Agricilural University , Nanjing 210095, China; 2. College o Junkeing Sdences, Jishou University,

Zhangidiie, Hu nan 217000, China; 3. Bureau  Eclagical Agriculture f Wujiang Munidpdity , Swzhou 222300, China) . Ada Ecologica Sinica, 2006, 26
(6):1667~ 1674.

Abstract: Influence of the agricultural management practices on soil quality and the ecosystem functions has been an increasing
oncern in soil science and ewlogy with sustainable agriculture. This study deals with the soil earthworm canmunity changes under
different fertilization schemes in a paddy soil under long-tem different fertilizations. The studied soil is located in Wujiang
Municipality, Jiangsu Province, China and had been cultivated under rice-rape rotation since 1987. The treatments are as follows:
no fettilizer application (NF); chemical fertilizer only ( CF); chemical featilizer plus rice straw return ( CSF) and chemical
fertilizer plus pig manure (CMF) . The amount of chemical fertilizer per year is N as urea 28. 5 kg/ hm?, P,Os as super phosphate
3. Okg/hm?, KCI 5. 6 kg/hm? and tha of rice straw return is 300 kg FW/hm? and of manure 1120 kg FW/hm? respectively. The
soil earthworms were colleded and counted in the field from different fertilizer treated plots afier rape harvest in May 2004, and
their taxonomic groups examed under binocular stereoscpe a laboratory. The earthworm body was crashed and protein separated

by cell aasher, and the protein molecules with different sizes were analyzed by electrophoresis. Fuithemore, another portion of
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eaithworms colleded was hydrolyzed and the aliquots were subjeded to amino acid aute-analyzer. The results showed that totally 7
species of earthworms were recognized in the paddy filed with the number varying with different fertilization treaments. The
eaithworm comnunity structure was much affeded by the fetilization pradice. Under chemical fertilization only, both number of
eaithworm species and quantity of individuals were significantly smaller than under the other treatments. Furthermore, there was an
obvious decrease in the total amino acid and contents of most amino acids of the earthworms under chemical fertilization only
compared to of those under cambined fertilization of chemical and organic fertilizers. Whereas, chemical fertilizers in cambination
with rice straw return increased earthworm amino acid content, while long term pig manure application tended to increase
eathworm protein content. As amolecular footprint, long-tem chemical fertilizat ion caused reduction of the content of protein with
MW less than 25 kd but significant increase in tha of protein with molecule size around 33 kd. This study demonstrated that
different fetilization affect not only eathworm population but also diversity and richness in the paddy soil after 16 years of
treatment and tha long tem dhemical fetilization only may impad soil fauna community and thus, influence the paddy e wsystem
functioning as of yield stability. This study implicated also that not only the community strudure but also the amino acid
metabolism as life functioning of earthworm in aopland soils may pose significant responses to the agricultural management
practices.
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Table 1 Basic properties of the studied soil sampled and tested in 1987
Depth ( cm) TOC( ¢ ke) Total N( g ke) pH(H,0) Clay (< 2m, g kg) CEC(mol ke)
05 16. 40 1.72 560 29 30 2. 20
5 15 16.00 1.68 60 279 70 2.9
2 (0~ 15a) 18]
Table1 Fertilizer treatments and basic properties of the studied soil
pH (kg FW/ (hn® a)
Treament  (H,0)  Organic ((g'kg)  Total N(g'kg) Total P(gkg) Straw Pig manwe N P, 0, Straw
NF 613 16. 54 1.65 024 0 0 0 0
CF 593 16. 85 1.87 037 0 0 8.5 3.0
CMF 574 17.75 1.91 072 0 1120 8.5 3.0
CSF 588 16.79 1.87 037 300 0 8.5 30 300
1.2
(0~ 20cm) | 2004 5
Im’ , 3 ( ) )
, ( — 2
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1.3.1 .« »
(1 ( Metaphire californica) 10 ,
) , ,  2ml ,  FP120HY-230
20s( 6.5 [5)2 4T (12000 r/min) 15min 0.08ml pi 68 0. 08 mi,
100C Smin EC250 90 X 5 , 200 V/ 15mA 1h
(2)
D12% , 1. 6 ml; 30% (ACR), 2.0 ml; I. 5 mo} L. TRIS( )
(pH 8.8, 1.3ml) 10% SDS( ) 0.5 ml, TEMED(N, N, N, N )0. 002 ml
@5% :0.68 ml, 30% ADR( ) 0.17ml, 1 moJL TRIS  (pH6.8): 0. 13 ml
® 2h, TBSI| 10 mmo}/ L TRIS, 150 mmo)/ L NaCl (pH 8.0) 0. 05%
1 30min
1.3.2 .
0 , ,65C 6h R , 2h  40mg
, 6 mol/L. HCL 10 ml, , , 110 C 24h, ( 10000 r/min)
15min 200 ml
835 50 53C, 150 mm, 2. 6 mm,
(#2619), 1 0.255 ml/min, 80~ 120kg an’, 2 0. 3 my min,
15~ 30 kg am’, 5011, ( )FLUKA
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Fig. 1 Eathwomm population and species under different fertilizations
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Fig.2  Change of earthworm diversity and abundance in different plots

3 (%)
Table3 Composition ( %) of amino acids of Metaphire califfomica

Amino acid CF CFM NF CFS
Plenyhlanne 1.05 112 1.14 123
Alanine 1.35 L35 1.40 159
Methionine 1.18 134 1.52 1 33
Proline 0.89 00 0.85 1
Glycine .21 L 25 1.35 147
Glutamic acid 2.99 318 3.24 375
Cystine 0.86 Q77 0. 88 078
Arginine 1.43 1 & 1.69 1 8
Lysine 1.52 L6 1.67 1 &
Tyrosine 0. 88 1. 00 1.04 Q92
Leucine 1.71 L& 1.89 216
Serine 1. 06 L 12 1. 16 127
Threoine 1.03 110 1.12 1. 21
Aspartic acid 2.21 237 2.41 268
Valine 1.36 L4 1.49 15
Isoleucine 1.19 1 36 1.39 14
Histidine 0.56 057 0.41 Q0 56
Total amount 22.47 23 &9 24. 65 26 &8

[23]
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