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1 MRS Ik

1.1 kel

P R B VLI T s O B
+, fEANEV+ (Orthica quisols ) , FhAE il B
htEAE AR, REEFEIRE N0 ~ 20 em, AR
2 mm i I BR K A L S MRS, R R
MERUE SRS do TibEsR G LB b s . AL
116.6 g kg™, 2%0.81 gkg ', WfFAO67.4 mgkg™,
TR A28 mg kgfl . T2 mg kgfl , pH 6.78,

T 06 356 FH 7K R R = i B RS AR 2 BB R UL Y A AL
Y, BT R #RIE0.25 mmbdi & o P RR R AR
BWR . KFEFREFFC 435.1 g kg', N 8.8 g kg ™',

C:N51, P17gke", K143 gkg'; =MEHFEFFC
3125 gkg", N364gkg', C: N9, P32gkg',
K239 gkg,
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AT PEIORE , B R ot B 2 FH i 1

1.3 MERRRFE

K BB B RE A 4 B - HE AT U A L Bk
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HHLA (Dissolved organic nitrogen, DON) .
THLA (NH, -NHINO;-N) . A=Wty E
it ( Microbial biomass carbon, MBC ) FI&
( Microbial biomass nitrogen, MBN ) | ZE&filiIf
W, 2k ORI shRETE 4540

FRECAH S 10 ¢+ (105 CTF24 h) W+
e, W4k (LWt hs 1) &%l hETE
8 000 r min” "FES.010 min, FiEWEFLA£0.45 wm
) T8 i 2T 4 22 98 5 S5 A FHTOC Multi N/C 310040
EDOC, 75 B LW R E L 8 4 B A ( Skalar
Breda, fuf>%) MEDON,
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FHE g AR uE , W 4 B A0 DR P AR R
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(B8] K2 — 5 W S HAZ WA o 78 4% B TR] R FH ok 36 20 B A
BLYIRR SR S2 e, GndEREAER, WK 4R

*1 TEH. BEREMERZEERN LIRAIREANY .

p<0.05, FAR MG 3 Hr i ] Statistica 7.05K 4% .
2 45 R

21 HEM=ZMHERBTMTIEAMAEENYFHE

SREENENE

DOC. DON. NO;-NIJ52 BIFEFFFP2E B 520,
It E R R BAEH B (p<0.01, £1) .
DOCANAERE F: 14 BRI = o5 B2 = TRE ;7
BASERSRWT, SRS AT BRSO R T
DONFINO;-N & & (K1) . 7ERFR14 dfI35 d
i, FEEALFINO-NT EAIE, 5 1L.6F123 mgke ',
e 3270 disf, THEES53 mg kg™, EEEMKT
=mFEAHE (p<0.05, K1) .

WMEMEREMHTESRER (FEMEZKE)

Table 1 ANOVA of the effects of organic amendment (d.f. = 1) and incubation time (d.f. =2) and their interaction on soil

dissolved organic matter, and microbial properties

A REFFApS K g [R] 2 H AR
Variable Type of amendment Time Interaction
AR DL e " e
11.4 104.4 6.3
Dissolved organic C
A HLA .
28.0 1.1 NS 6.0
Dissolved organic N
604.8 147.6 35.3
NO;-N
TR ) HE ) Tk .
5.0 16.6 0.15 NS
Microbial biomass C
4.8 30.6 2.5 NS
Microbial biomass N
AR A L
7.7 17.7 0.23 NS
Microbial C to N ratio
57.4 99.6 22.3

Basal respiration

*, p<0.05; **, p<0.0l1; NS, p>0.05

22 WEM=ZHERFAMLEREYEDENE

itk P I B 22 M)

A S A A T A 32 B A A R 2 10 B S
(&1, K2) . BEFMAREEAIEN T RMBCHIHA:
WY R A R S RS (K2) , MBN
MR Z o HIEIERTIAE3S dFIT0 dis R L 2 e
TR (E2) o BEE SR EAZER, MBC

FGRA: 90 4 0 e i R0 L SE R I 5 R AIG T HL At A8 A

BITRE (K2) .

23 THEM=MHERTNEREENMFILENZI
b T o 2K R % 5 s [l Sk 2 2 i i 2 sh i Ak

HUBCE (F2) o REAEA T 2SI mUREE R Rk

XM =R, R HJE R AR IR 14 AR

35 difiR BB E 2R (K3) o i BBE =t 5
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the same incubation time (p < 0.05) between the two organic

BT R A =i B0 S A AL . iR LA

Fig.1 Effects of straw and clover on soil dissolved organic

carbon, dissolved organic nitrogen and NO;-N at different

amendments with f—test. The same below
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Fig.2 Effects of straw and clover on biomass carbon, biomass nitrogen, biomass C : N ratio and basal respiration of soil microbes
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32} A] Incubation time (d)

Table 2 ANOVA the effects of organic amendment (d.f.=1) , time incubation time (d.f. =2 ) and their interaction on soil protozoa

and nematode communities

A FEiFF A T 7 5[] ZHAEH
Variable Type of amendment Time Interaction
AT th Kk
lﬁ/fﬂﬁ(i 10-3** 14.6** 2.4 NS
Amoebae numbers
£ h ke
R B s0.8" 402" 16.0°
Flagellate numbers
S LR o o o
RBEH 116.7 6.6 6.3
Nematode Abundance
T AN T 2 URH X 22 B o o o
ﬁﬁ@ﬁﬂ*ﬁ i 2 JiE - 3600 194 .
Relative abundance of Bacterivores
TECR AR AT 2 " .
a E‘ S LIREZE ) 28.6 3.4 1.1 NS
Relative abundance of Fungivores
EREREEET Xf % .
f ﬁﬁ S LIREZ ) 33.8 2.4 NS 1.4 NS
Relative abundance of Herbivores
ﬁfﬁf A R X 22 ‘ 1535 416 175"
Relative abundance of Predator & omnivores
2 B e 5 NCR .
RRE R _ 415 1.0 NS 0.2 NS
Nematode channel ratio
FrEFR A H a a
gﬁé@&.;&. _ 56.9 183 1.2 NS
Shannon—-Wiener index
AR o v
iz - E'?& 785 12.8 2.8 NS
Maturity index X MI 2-5
SEHE %L ST
ahikgba 288.6 90.7 8.5

Structure index

¥, p<0.05; **, p<0.0l; NS, p>0.05
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Fig.3 Effects of straw and clover on numbers of amoebae,

flagellates and nematodes
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FIRMBC ., MBN . il 108 015 A= 3l 0 1 B s ]
FIARfE RS AT S, TS5 A AR S AL 355 57 0 1)
WAL RN ZE (90% 447, NCR > 0.8)
2 = T AR AL P,k S e A R
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R3 AREBEFFETREREMZMHEN TIRERABELETHELEM (Mean = SE)

Table 3 Ecological indices of soil nematode community in soils amended with straw or clover at different incubation time

WF14d 9735 d Fi#70 d
SRR 14 days of incubation 35 days of incubation 70 days of incubation
Ecological indices =np s Fatk =nf s Fatk =nf s Fatk
Clover Straw Clover Straw Clover Straw
£ HUmE TR NCR . . .
0.977 £0.010 0.863 +£0.033 0.983 + 0.006 0.875+0.016 0.994 + 0.004 0.902 + 0.030
Nematode channel ratio
SRR H * * *
0.933 +£0.091 1.661 +£0.103 1.564 +0.077 1.994 +£0.116 1.511 £0.073 2.130+£0.108
Shannon-Wiener index
JARESEE X MI 2-5 . . .
1.931 £0.043 2.312 +0.050 1.853 +0.107 2.585 +0.085 2.231 +0.062 2.742 +0.083
Maturity index
SRR EL ST X X .
5.43+£2.23 42.65+2.93 21.80+2.74 73.49 +2.50 47.38 £3.39 75.98 +3.01

Structure index

4 45 B

WA Jry . SAREREAHLE, A AT T L
S PERR R R i, JUHOR R R A R

AR AT RIS, L a2 Rk RIS YRR W . Forp, =R R A B
P B e R AR Sl 7 A T SRR TR s A O T P R T X - AR TR S A R R
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EFFECTS OF CLOVER AND STRAW DECOMPOSITION ON SOIL
MIRCOFAUNAL COMMUNITY

Wang Hui'  Gui Juan' Liu Manqiang" ** Lu Yanyan' Patiguli + Yasheng' Chen Xiaoyun' Hu Feng'
(1 Soil Ecology Lab, College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

(2 State Key Lab of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract Organic amendments can significantly improve soil fertility and increase the soil biota in
both number and activity. However, little attention has been given to impact of composition or quality of the
organic substances on soil biota communities, especially on soil microfauna. In order to explore effects of
the application of different crop residues on composition of the soil microbial food web, and to harmonize the
contradiction between biological mineralization and fixation of soil nitrogen and plant N uptake, investigations
were conducted of responses of soil labile carbon, nitrogen and soil microfauna ( nematodes and protozoan )
to amendment of different crop residues through in-lab microcosm incubation. Dynamics of soil dissolved
organic carbon ( DOC) , dissolved organic nitrogen ( DON ) , microbial biomass carbon ( MBC ) and
nitrogen (MBN ) , soil microfauna (protozoa and nematodes ) were monitored in soils amended with rice
straw or clove, following 14, 35 and 70 days of incubation. Results show that, compared with rice straw,
clover significantly (p < 0.05) increased the contents of DOC and DON, especially the contents of DON,
NO5=N and MBN along similar rising trends during the 70—day incubation period. However, the amendment
of clover led to lower MBC and microbial C: N ratios, but higher number of amoebae and flagellates than the
amendment of rice straw did (p < 0.05) , particularly flagellates, of which the increase in number reached
a significant level, after incubation for 14 d and 35 d (p < 0.05) . In addition, quality of the residue
significantly affected the number of nematodes, which was significantly higher in the soil amended with clover
than in the soil amended with rice straw. The number of nematodes rose continuously with the incubation going
on in the soil amended with clover, while it stayed almost unchanged in the soil amended with rice straw.
Concomitantly, relative abundance of the nematode trophic groups was also significantly affected by type of
the residue (p < 0.05) , for example, relative abundance of bacterivorous nematodes and nematode channel
ratio ( NCR ) were significantly higher in the soil amended with clover than with rice straw, while relative
abundances, Shannon diversity, maturity index (X MI 2-5) , and structure index ( ST) of fungivorous
nematodes, herbivorous nematodes and omnivorous nematodes were markedly lower in the former than in
the latter (p < 0.05) . Clover displayed a strong stimulating effect on soil bacterivores, like protozoa and
nematodes, which indicates that organic amendment low in C : N ratio improves the structure of bacteria-
dominated soil microbial food web. In contrast to clover, rice straw with higher C : N ratio stimulated
fungivores, herbivores and omnivores in the nematode community, increasing their proportions, and
diversity, maturity and structural complexity of the nematode community, which further indicates that organic
substances with high C : N ratio promotes the structure of fungi-dominated microbial food web. In short,
both quality and composition of the organic amendment have remarkable impacts on composition of soil carbon
and nitrogen, abundance of soil microfauna, and structure and diversity of the soil microfaunal community.
The use of appropriate types of crop residue may serve the purpose of manipulating size and composition of

the soil microbial food web within a short period of time. Further studies should be done with more attention
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to research and validation of relative importance of composition of crop residue amended and some other soil
abiotic factors through a longer term field experiment, so as to have a better understanding of the mechanism
of type of organic amendment regulating the structure and functions of soil biota.

Key words Organic amendment; Soil microbes; Dissolved organic matter; Protozoa; Nematodes
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