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TER B A T Al Koy il 30 R A6 a3 o
HEAT( 36°52'N,115°01"E ) o i Jal i 56 v 43 F9 b
EEl TR o SR N i Y A
fi AR 2 13, 1°C, o AR 1 4F 2 201 d, 4R 7 1y
FEFR o 556.2 mm, 25 & 1 841 mm, 46 H
AR T B R A /N — B R R AR 1 R
RS0+, 0T o 0

FH B8] 1055 I 4 7 2010 4E 10 H I 45, 556 /N X
HAE N 5 m x 10 m, & /NX Z [E] [E] fF 1 m, Sh O3
175 m, GaUH B E 6 /it IE AL 3, B A b3 4 Y E
52, FH )50 2R FH B AL DX 2H B3t o i I 4 it DL 3 1
(i AT 435 i 22 Al 738 2 4 M A7k 3 B A A AL
(38) Nkl 42 3 ] 3 A Ay IX 2R SC B R B 5T

1.2 MiRF&E

1.2.1 3RS R4 KA [E] 2 2012 4 6
A ANEZWR R — Ko fER R/ NN, RIS
JEFbt e, 88 0 ~ 20em R E M EZE +, 4
/N DL 6 ~ 8 AHURE i1, FRIR A A A B
48,7 192G 5, Bk b b KA R R R R K Y
TS5, o A A A 4°C UK AR R A T
BEL AR BR 09 M 5E 5 53 — W AR E T = S,
H AR T, SR )5 i 20 B F1 100 H %, F T 4 5 pe Ak
FE AR I E o

1.2.2 PR IS bR I 2 - g B Ak P o
FESMICHER[19 ], EZME WMIEbr M % m T+
B K iR FE T % 5 pHSR R B2 T g (UK - 1k
2.5: 1) ;A HLBT R T E % R B AR s 2 AR TR
Tl T IR 1 5 380 A% Wt SR P ik 2 S 4 92 B — S B L 1L
3k s HACE SR O TR B IR $R— KB E L . AT
Jit FIEL Ak B 1 9 P SR LR 2

M ESR 48— Wit o

R1 AR A AR

Table 1 Designing of the treatments in the experiment
b P Treatments Jiti B 45 i Fertilization measures
CK XTI (58 4 AN HE )
HF 4l NPK AEAE (100% 24 3 il 4 ) L JR 3 259.9 kg hm =% GEBEFRSS 750. 0 kg hm =% HEARER 199.9 kg hm 2
7H FEHMEN (N:2.3% ,P,05:2.9% ,K,0:1.2% ,H,0:29. 1% , W% :454 g kg ~') 6 t hm =% + 4fi NPK LJIEE (50% 4 i
)

FEAF A fi ik 1T + 2 NPK ARJIL (100% 24 3t FTHE ) + B A1 A (Pl I 20 I 2 00 AL B, 60 5 28 4 8 0 Mk 26 TR0 R0 4 4 38 00 i
40 %5 )300 kg hm 2
ZH] FEFEHENE 6 t hm ™2 + 4l NPK ALJIE (50% 23t AT 4) + R5FF 25k
PEFEHENEATHLIE ML A (N:12.2% ,P,05:4.1% ,K,0:4. 1% , A HLIE: 161 g kg ') 3.6 t hm ~? + &4 NPK fk it
(30% 41 il 4 )
TE: CK, A s HE, NPK ALHE (100% 243 I 4% ) | JR 2% 259. 9 kg hm =2 S BEFR4E 750. 0 kg hm =2 BEFRHT 199. 9 kg hm 2 ;ZH , $£ 6 t hm =2
+50% NPK; JHB, A 4 534 H +100% NPK + F§FFAE4H 300 kg hm ~2 ;ZH), #5386 t hm =2 +509% NPK + 5 FF 42 536 H s ZDH, 5 2% IE A7 HLIG AL
HAM 3.6t hm 2 +30% NPK, T[] x Note: CK, no fertilizer; HF, chemical fertilizer (100% local dosage) , urea 259.9 kg hm ~2 | superphosphate
750.0 kg hm ~%, potassium sulfate 199. 9 kg hm ~*; ZH, composted pig manure 6 t hm ~* and 50% NPK; JHB, straw and 100% NPK and straw mate
300 kg hm ~?; ZHJ, composted pig manure 6 t hm =% and 50% NPK and straw; ZDH, composted pig manure based organic inorganic complex fertilizer

3.6 t hm % and 30% NPK. The same below

JHB

ZDH

xR2 AECERLEEAMER

Table 2 Physicochemical properties of the soils in different treatments

A BB 2R RO

Jit A Ak A

Fertilizer treatments pH Organic matter( g kg™ ") TotalN (g kg™ ") Available P(mg kg ™") Available K(mg kg ™")
CK 8.11 £0.02a 12.55 1. 81a 0.87 £0. 02D 13.46 + 1. 15¢ 115.1 +11.5d
HF 8.06 0. 04a 13.28 £0. 82a 0.93 +0. 03ab 42.13 £ 1. 15b 141.0 +10. 3c¢d
ZH 8.09 £0.03a 14.23 £0.47a 0.99 +0.02a 44.90 +2.70b 237.7 +20.3b
JHB 8.04 +0.01ab 14.37 + 1. 44a 1.02 £0.0la 33.81 +2.84b 174.7 +15. 2¢
ZH] 8.09 0. 04a 16.08 +0.91a 0.94 0. 05ab 34.01 £1. 69b 163.8 +1.0cd
ZDH 7.96 £0.01b 13.52 +1.32a 1.00 +0.03a 64.78 +6.09a 312.1 +20.9a

TE AP R /NG Fhl R £ Ab P E] 22 3 8 2% (p <0.05) . F[A] Note: Different lowercase letters in the same column indicate significant differ-

ence between treatments at 0. 05 level. The same below
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1.2.3 LR Ry o B 58 E M2k R A S 1R RO
Hr L U Y BRI G R T A
A TEARAL T T A T2 B JF HAR I 1581
FRK A R BRI A 100g T R R
B o SRS TR IR S AL PR Z /D 100 52k duitk
Fril ), 92 BROSCHR[22-23 ], 7e 2R W) B i F 4 5 2
J& o RIEL AL RIE SRR AR AR B LU
4 AE IR T REJEHE - £ 4l i 28 B (Bacterivores ) (£ FL A
25 ( Fungivores ) AH Y 35 42 25 B ( Plant-parasites ) 22
B/ B 251 ( Omnivores-predators ) , F 5 2% H 1) &
AR 15 SR (o= SR k-0 50 o 2 U7 X0 2 g e-p
(colonizer-persister) B>

K2 Fh 2k R SR R0 X R i 2
FEVEFIRE v 45 e AT VR4 B

(1) Shannon-Wiener Z #E P +84(. H' = - X P,
InP,, P, S5 i >0 JEHTT AR 2 A AR
1 i 5

(2) 3B (Dominance ) : A = Y P7, P, Jf5 i 4
IR HTT A AR R S RO B L

(3) %) (Evenness) : J = H'/InS, H' >} Shan-
non-Wiener ZFEPEFE 4L, S S 2k Y 73 2 BT AL

(4) £ duil % [ AH (NCR) : NCR =B/(B + F),
Horbr BRI F 4 S AR £ 200 BRI B L T ) 4 R R

(5) W R W R A% (WD) . WI = (B + F) /PP,
Forp PP AR AR B 2k dUB

(6) LAFEEL (ML) :MI =3v (i) x (i), Hv
(1) AR Eh AR O 2 7 AR 2 TP i A ) AR
SR o BT 19 c-p 5, £() e —RL/ JBTE A i A
R (NP d) S8 T SR

(7) BEEAIAETE S (Jaccard) ™. C = j/(a + b
=3) .0 AP B A T A D A R, a A D
Sl RETE A FIREYE B W R AL
1.3 HEFRITHH

W] SPSS 16. 0 & {4 XJ % 4fs 3k 47 J5 22 73 it (
one-way ANOVA ) JFfH] LSD pk kAT 22 55 W 25 P 4G
% (p <0.05) , FJ1 OriginPro8. 5. 1 #fFAEE . RN
222 AR 25 4R BOR T B T 2 dy 2 R R R VR
SERE I 22 Sk

2 45 R
2.1 TEZHBEEAR

ARG It E N 4 H 11 R 22 @k (L%
3)  Hop w9 Jg , T HHA MRS B, MEL

B4 R ELR 4 R, 6 L AL B AT
M2k 11 )8 S 4 W J& ( Panagrolaimus) 3k )& ( Cepha-
lobus) A28 J& (Acrobeles) 3TN 22 J& ( Acrobeloides) .
Z£J& (Ditylenchus) 1% 71 J& ( Aphelenchoides ) . H.1% 7]
J& (Aphelenchus ) M2 i€ J& ( Helicotylenchus) . % 1k )&
( Tylenchorhynchus ) | 1 7% £ J& ( Microdorylaimus ) F
fLWK J& (Aporcelaimus) , UL TR % J& ( Acrobeloides ) g
T A7 Ak PR A JE , AR A b B T R L] 2
i 7 HF thE 55 51 41, 85% , 12 J& ( Helicoty-
lenchus) & CK HF \ZH . ZHJ F1 ZDH f{L#Jg , E i
JIJ& (Aphelenchus) iy ZH Fl JHB i &g , 2 )&
( Panagrolaimus) 2 JHB W) 3 J& , ¥ 1L J& ( Tylen-
chorhynchus) SN ZDH )i & &, ™MW JE ( Tylen-
cholaimus) 7 4E T ZDH v, #: W J& ( Discolaimus )
HAETET JHB 1, J7 #1 )& ( Protorhabditis) B AFT1ET
ZH F1 ZH] 78 CK Hi& A R B, e AT AT fE 2 A Bl
JIE e FH 17 15k 8 A0k B, o A7 R RE S A HILAE RS FT
A BN T X L i R R s 2 R T E (Ty-
lenchus) RAF4EF CK Fl HF v, 78 Hifl 4 At FH A
PLY R A B B A B, D DR A T RS A BL A R
B A 1 T) g ( Tylenchus ) #) %58 , 5 CK A
PO, M R IR SE & ( Helicotylenchus) 75 HiAl 5 45 Ak
MR B AR B DL U TE A LY
BEAT DA AR AR B 2k i = B, MR 5T 45 2R 55 Nahar
VR A i B ST A A B
2.2 THREAHHEMERLRLEN

TR 2% i AT A A £k d KR DL 1, R
MECIAE 1 611 ~3 281 45 100g '+ [0, H &l 1
AR, 5 Ak PR 22 A 2 R ) B R IR JHB =
ZHJ=~7DH > 7ZH > HF = CK, JHB ,ZH]J %1 ZDH #J +
WM E R E ST ZH,ZH B % & T HF f1 CK
(p<0.05), UhnA HUIEFIFS FF 40 7 AY 4 48 &
BB e T CK, M HE 2k dufics 5 CK %7 i35
225 IR A AT RE = A ML RE CA PLIE FRS 71 ) i A
i - 98 P oAy B R A IR W ORI R YR, R
AR R

6 it A AL B, 24 DL A B 4 dUT o Y L
HeK,JHB ORI ZH) £ 40 T 2 JURY L ) B e T
CK,7E 4 REFIKEEE 60% 247, Hofth 4 A~ 4b ¥ H
40% 7oAy s OO B U R RURTA B 2 o, Horp CK
1 ZDH B B2 B il T B 2 R HF (ZH
JHB FI ZH] M L e du bl oy TAE R4l ¢
B EL R 6 DB /N T 4 KRB
FRRBEA 10% ~20% A4 (WLIEL2) .
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TE AR NG 1R OR & 4 JH] 25 57 B 35 (p <0.05)
Note: Different lowercase letters indicate significant difference be-

tween the treatments at 0. 05 level

CREENCV S BT e AL

Fig. 1  Effect of treatment on population of nematodes
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Fig.2  Effect of treatment on nematode trophic group

2.3 TEGHBEMEMNESH

6 /> Kb B Y - 9 2 HURE VA LR B IR 4
3 o A Y ALY 23 A, AT LA B A [ it AT Ak B 22 T
2 U AR g 22 R Jaccard (5K, BEYE 2
IR f FEALRE AR, Hh ZH D ZDH (4 AR B B2 fie i
H Jaccard {H 4 0. 944 ,HF F1 ZDH ¥ AL &A%, H
Jaccard [H 5 0.667, CK 5 HF WAHIE S T CK 5
HoA T A &b PR A AR AL RS, HE 5 ZH  ZH] JHB il
ZDH AR BEAKR T ZH \ZH] \JHB F1 ZDH P43 2 [a]
AR ARARLIRE , 8 B it P P NS 0t A ML IES Sk 4 g 2k e
FETE o A RE FE AN [, A58 w] LA A HLIE 19 it
FHOAS 2 HORE V& B BROAR BER
2.4 TIEGHBELEHITM

T2 B 2R 2548 %5, W1 DL R V7 f 4 ol 2 HE
MBFIE SRR IE (LR 5) . ZHEMESRE(H) ML H

FEFREL(A) A 5] BEAR B () AT LA IR RAE + 4L
R REVERRAE . ZRETESE R (H) ok, W
TR R T, AR 6 W, CK Y H d
HF (5 i, HJ2 6 DMAb B HR A K3 B % 2 5
(p<0.05) ; PR BEHE B () (B B/, 450 B 45 2K
() B, e B - 12 UJg i 08 o A L3385, +
Lk M BEIE S5 R LB e 6 AL BRI A R T K
HIRF R 22 7K (p <0.05)

25 U B L (NCR) 7 0 LU T 368 + 2%
J& W) W 43 38 4%, NCR Sy 0, B 58 & ik 5 &
WA 42 s NCR 2R 1, W) 3% BH 5 4 4R ¢ 48 14 43 i
WAL, AP NCR Y975 0.5 DL |, 6 0] 4% 4b P = 38
MCEE A0 T i A% 4 i S ML BT, Horh JHB (ZH]
M ZDH 1) NCR & 3 & T CK, K Bl A L4 2 1Y A
FH - 8T8 8 1 W 1Y 0 i i A T MK 4 TR A i
w42, m HF (ZH | JHB ZH] 1 ZDH 1 NCR % 5 &~
WE . LRI RAIEE(WD H T R 4 s 2 du iy
TEAL SR e R, LR, R LS
Tl = vy, g B R B B L BR T ZDH Y
WI ik F CK Z4b, HAb kb ¥ W1 35K F CK,JHB
HZHT () WIZEW] 5 T A 4 A3 A2 5 A
W RBIEEC(MD) AR P 2 U BE TR 45
FEAEPE A N 2 10 35 3h X e HU R 9 45 0 0 5, ot
I A] L3R WY 4 8 R 8 BT A2 1 T 40 R B, 2 4 4
R, 26 W 4 58 3R B 22 ) T PR E K, HEF 1 5
AR HCER AR, B ZH Ah, 5 H A 5 A4k HE B B
225 (p <0.05) , 15 B 27t £ I %o 4 38 2 HURE Vi 1
TR R
2.5 L HINEEREE

Fie MR 26 O AR 0 S0 0O, W DI R Ul 5 A
DIHERHE cep L AR R G, PR K E R Y
FEME S AT B, AR T 32 BREE R T 5 eop
2 AR B A, B R, L B AZ A8 R T 5 eep
3 AR R A, X PR R ) A R R e-p 4, THEAR
JA , XF B8 855 R ) 80U e-p 5, AT IR K, 7
Gt /N, KBRS R I R U . De Goede ™ iy c-
p 2 B = A B g R BoR (&8 3) ,6 A Ab B
Bk e-p 2 JE B A HE LR N 1 B ) 0, AE 45 A
Ry 53] 80% UL b ok g2 c-p 3-5 SEHF R HEL
U FEAS R BE T 5 Y H B RE 25% ~ 50% AT, H
t ZDH Fl HF 1y c-p 3-5 26 R T HAL 4 A3, 78
JHB i i s o-p 1 JSHELR HULE JIr A b 3 L 461 3% e
iK,JHB 1 ZH] (%) c-p 1 EREL R0 & T Hofth 4
ASKb
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x4 6 FHAIE LI HBERY Jaccard FHUIE
Table 4 Jaccard similarity of the nematode communities associated of the six treatments
CK HF ZH JHB ZH] ZDH
CK 1
HF 0. 850 1
ZH 0. 842 0.714 1
JHB 0. 800 0.762 0.750 1
ZH] 0. 800 0.762 0. 842 0. 800 1
ZDH 0.789 0. 667 0.944 0. 700 0.700 1
RS ARALEBELEEZRBENESEY
Table 5 Ecological indices of the soil nematode communities of the different treatments
LIRS AR R LAGEBKILE R R AR K
Nematode Shannon- ettt IR ) (NCR) Nematode (WI) (MI)

Dominance index Evenness index

ecological indices Wiener index channel Ratio Wasilewska index

Maturity index

CK 2.06 £0.22a 0.18 £0.04a 0.79 £0.02a 0.52 +0.01b 2.31 £0.80a 1.82 £0.07a

HF 1.93 £0.22a 0.24 £0.07a 0.73 £0.04a 0.64 £0.05ab 3.43 £0.83a 1.52 £0. 12b

ZH 2.12 £0.04a 0.16 £0.01a 0.80 £0.01a 0.65 £0. 06ab 3.48 £1.22a 1.76 £0. 10ab

JHB 1.99 +0. 13a 0.21 £0.05a 0.74 £0.01a 0.75 £0.01a 5.72 £2.28a 1.83 £0.04a

ZH] 2.04 £0.20a 0.20 £0.04a 0.76 £0.04a 0.77 £0.04a 5.49 £1.66a 2.03+£0.01a

ZDH 2.13 £0. 13a 0.16 £0.01a 0.82 +£0.01a 0.72 £0.05a 2.24 £1.21a 1. 88 £0. 06a
00,10 g o BOKBE T AT T IR — M X B0 R 56 3038 0 L i
7H 2 b 0 i) £ ok P RCRE 95 5 B L SR T HLIE
- D HEMALFRRY 2R dURCRE, R JLE JHB ZHJ Al ZDH &
. I K ZDH e g f1 CK(p <0.05) ,1fi JHB .ZHJ 1 ZDH
£ S, ) 2 U BORE 22 SR B0 0 I 0 Ak B PR AT G HLAS B
05 0s AT LA 3 - 2 o S, A Ik 00 45 SR 5 A B B
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Fig.3 Effect of treatment on distribution of nematode functional groups

ARIe B b3 A+ ek BB I TE 1 600 2%
100g ' FHLAE, BE ik E] 3 200 £ 45 100g ' T 14,
Mt EeE R 22 R ESE e T BAELRE

BT a0, H A g 2k O SR L 2 R
( Acrobeloides) 7 HF JHB 1 ZHJ g £ 05 T
CK, DuPont 45" () F 57 45 J th 2 W45 HLA L R 52
RO 3 2 H S E Ol £ 40 T £ R HF 963 40 1 46 R
BRI B T CK, X 22 %11 i B 5 4% R th 3%
% NPK IR Jiti 0 AT DL hn £ 40 B 2k kg o,
Zhang %5 () BF 5% 45 5L F WG T NK A1 NP AR Al L
N A T A R R S R S WA T g
SRS, AR b, HF (ZH JHB F1 ZH) b ()
LR BT CK, s R S5 HE" Mt



5 3 18 T 25 < 2 M - SR HURE Vi 25 A AT LS IR AT 3 ) g 149

FE G5 T AL 2 AL T 55 i 45 B BT 5T 2 T vt P
A UGN 7R L duny B it T AR IS B AR T R
BB FE, ZDH i EL i £ KT CK, X
Je 1T ZDH i R 5E J& ( Helicotylenchus ) - ¥ B 9K
& F CK,{H &l T %1k JE ( Tylenchorhynchus) ) 3
JEYE N, BT UL ZDH B L M FERA TR, e
£k B I] & ( Tylenchus) KA CK Fl HF & 3, 0l fg
ZH JHB ZHJ 1 ZDH ()4 Pl it IE 248 5 #0i] 7 #7)
J& (Tylenchus ) 1) S5 o Z% B -4l £ £k HUAE ir 47 4k B

HH Y E B 24 e AR, A 6 v i P A AL IE Ak B £ 2% -

4R SR B T K IR AT 1] 2 A AL it
FHAT 34 i 4 58 vb J5 A g 4k AR Y B0 B i 4
- R yRE ",

3 1 2 R I AR UE S BT, AR B P AR e A
HLAE FIRS AT A B4 it P T 28 sh B V& 114 i 725 7 3 A
XA o cop 2 R BELR U AE T A Kb B R Y R L B
Y e, U B L v LT AT P R A £ R
A, T WA A5 A HLAE AN G AR Bt K i
WEX LA c-p 2 ZEREL N 3, JHB 1 ZHT Y c-p 1 2§
LR RUEL B v T il 4 AN AR, A AT BE S A ALIE A
FEFFRE A3 N T LI R B RIE, fH c-p 1 2K
TEAY LR ol K Bl . SR 2 b 4k Uiy A A R HonT
DIAR G b sz e AN [] Ak 34 ) - 398 2 dy 22 Ak A RE VR
GEMNERRE, A EERHT H A J.NCR,
WI MI6 Ff A= 2548500 A IR 13,6 /il JIE 4k 34
L i ZREVEFR B (H) LS BE R B (X)) F¥y o)
FREC () WA W 2= 5, X 0] fig 5 3 50 50 it 1Y
Fsf 1) 438 0 A %, it 3k 60 isF 1) 1) 9 % | 3 26 48 A5 T E
S o S AR T S Ah R 2 WK i T A
HUIE 280 HY A A, Hu F1 Qi i BF 55 45 5 % 1]
ANt BB A AL AE RN Ak R Ak BE 2 [R] ) HY A 2
o FELAUE LT, 5 CK AL, BT A it R 1
JEBIYE N T NCR F W9 2 A7 HLAE Ak IE Fnfs #
TR Jit Ab 3 R A R N RS TR it A B N A B R
2 WA A ALt A 5 it O S R A 4 T R I 4 A
LA B A M AR A PUIE 6 IE RS A
TR Jit Ah B % Ak IR RN A AT R it Ak B T LB R AIG
HERREE A2 B TP 0y AR B, Ul RS AT L A6 IR A AL
TR ATt R AN A AT DA 1 498 5 W X 4t B i 47, it HL T
PURHE - R 85 1 R e 1

e 2 BCR Jy , JHB (ZH) F1 ZDH 2 8] % i
F2R BB EET CK M HF; e g 260
17, JHB 1 ZHJ ()£ 40 1 4% 4 #0555 7 ZDH |
P LR AR T ZDH ;25 4 48 AR 48 5015

i, THB 1 ZHT #3820 35 4R 00 5 A2 2 4 B
I, B AT T AR RS FRS AT AR M 20 & (JHB) 5 4%
FEAHUIE ALAE RIS AT 38 A5 (ZH)) S A3 56 1Y
AL IC A A o

4 4

25 LR AT AR (RS AT s HLAE ) 5 10 AE e
AT LS A e 2k OB O HLX R AR
2 Hu i BEAR R B AR SRR, 0 A 2 R B — 2 1Y
SRR R, RIS 45 2 HORE & 2 Al B2 S R Koo i
AR, AR AL A HLIE RS A 6T 5 6, R RO AR D
ek VR VR A5 A, BEAR LR 2 TR R,

oA e S A PRIFAR B0, i 8 A A AR G 1 A i B
(97 1) 2 J&
2 & X W

[ 1] Yeates G W, Bongers T. Nematode diversity in agroecosystems.
Agriculture, Ecosystems and Environment, 1999, 74 113—135

[2] Z=PL, R0, 5. RH L AL R T 5T B0R &R
. ML RENE, 2007, 15(2): 134 - 141. Li Q, Liang W
J, Jiang Y. Present situation and prospect of soil nematode diver-
sity in farmland ecosystems (In Chinese). Biodiversity Science,
2007, 15(2): 134—141

[3] Ry, s, RAME. RERHASRE LEHY S
FAE R, AR, 2011, 30(12) ; 2898—2906. Song
L H, WuHT, WuD H. Soil fauna ecology in China cropland e-
cosystems: Research progress (In Chinese). Chinese Journal of
Ecology, 2011, 30(12) : 2898—2906

[4] Freckman D W. Bacterivorous nematodes and organic matter de-
composition. Agriculture, Ecosystems and Environment, 1988,
24, 195—217

[5] K%, A%E, E. &HTEDYRAY S ED L
HHBRRZMPIR. ABH¥AE, 2004, 23(3): 134—137.
SuY C, Gou Y B, Wang L X. Relationship between soil fauna
and microorganisms and the development of biochemistry charac-
ters in farmlands (In Chinese). Chinese Journal of Ecology,
2004, 23(3) : 134—137

[6] E/ANF, BWME, oy, 5. NEEHEL REHETXL
ook A0 G R TR R SRR s T AE R,
2005, 16(6): 1112—1116. Mao X F, Li H X, Long M, et al.
Effects of bacteria-feeding nematode at its different density on
bacterial number, bacterial activity and soil nitrogen mineraliza-
tion (In Chinese). Chinese Journal of Applied Ecology, 2005,
16(6): 1112—1116

[ 7] SRoKME, 2w, Bidk. MBS 133 ¥ B 9 A K 5
W, A% Ze i, 2012, 31(10) : 2688—2693. Zhu Y H, Li
K Z, Lu L. Rhizosphere soil fauna and its effects on plant

growth: A review (In Chinese). Chinese Journal of Ecology,



150 R - 50 ¥
2012, 31(10) ; 26882693 [20] BN, B, BNE, S. h UL =R BT AR
[ 8 ] Ferris H, Matute M M. Structural and functional succession in W#s. Ak, 2004, 23(3) : 149—151. Mao X F, Li H
the nematode fauna of a soil food web. Applied Soil Ecology, X, Chen X Y, et al. Extraction efficiency of soil nematodes by
2003, 23: 93—110 different methods ( In Chinese ). Chinese Journal of Ecology,
[ 9] Liang W J, Lavian I, Pen-Mouratov S, et al. Diversity and dy- 2004, 23(3): 149—151
namics of soil free-living nematode populations in a Mediterranean [22] 3o, WikzE, wilsF, % PEEESIYHREL. db
agroecosystem. Pedosphere, 2005, 15(2) ; 204—215 R B AL, 1998 51—89. Yin W Y, Hu S H, Shen W
[10] Wardle D A. Impacts of disturbance on detritus food webs in F, et al. Pictorial keys to soil animals of China (In Chinese).
agroecosystems of contrasting tillage and weed management prac- Beijing: Science Press, 1998: 51—89
tice. Advances in Ecological Research, 1995, 26 105—185 [23] Bongers T. De Nematoden Van Nederland. Utrecht: Stichting
[11] Neher D A. Role of nematodes in soil health and their use as in- Uitgeverij Koninklijke Nederlandse Natuurhistorische Vereniging,
dicators. Journal of Nematology, 2001, 33: 161 - 168 1988 . 53—382
[12] Bongers T, Bongers M. Functional diversity of nematodes. Ap- [24] Yeates G W, Bongers T, De Goede R G M, et al. Feeding habits
plied Soil Ecology, 1998, 10 239—251 in nematode families and genera: An outline for soil ecologists.
[13] Yeates G W. Nematodes as soil indicators: functional and biodi- Nematology, 1993, 25. 315—331
versity aspects. Biology and Fertility of Soils, 2003, 37 [25] Bongers T. The maturity index: An ecological measure of envi-
199—210 ronmental disturbance based on nematode species composition.
[14] o, skAR, 22400, 5. it LA B 4 b X 2k B Oecologia, 1990, 83; 14—19
M ZREE AR . AR 2 Rk, 2001, 9(3): [26] #EIH, REE, BrEm, % LifER L EREREY
237—240. Liang W J, Zhang W M, Li W G, et al. Effect of 0 e i . A S 2R, 2005, 16(8) @ 1541—1546.
chemical fertilizer on nematode community composition and diver- Li Y J, WuJ H, Chen H L, et al. Nematodes as bioindicator of
sity in the Black Soil Region (In Chinese). Biodiversity Sci- soil health: Methods and applications ( In Chinese ). Chinese
ence, 2001, 9(3) . 237—240 Journal of Applied Ecology, 2005, 16(8) . 1541—1546
[15] #Ak, ®&F, AEr, 5. IR TR AL 15 i %) 1 8 28 [27] B3, XPAISK, XK. AP rEE S HEMETET B
RETE AR, A A5 5 R A BRBE 24 4, 2007, 23(3) : 31—35. SRR T % B2, 1995, 3(1): 38—43. Ma
Hu C, Cao Z P, Bai Y S, et al. Effects of long-term fertilization K P, Liu C R, Liu Y M. Measurement of biotic community di-
on nematode community ( In Chinese). Journal of Ecology and versity I B Measure methods of diversity (In Chinese). Biodi-
Rural Environment, 2007, 23(3): 31—35 versity Science, 1995, 3(1) . 38—43
[16] FFZFWgE, Jhokrh, o, B e ot P AS 6 FF B AR R & H £ [28] Nahar M S, Grewal P S, Miller D, et al. Differential effects of
LR T VR RRAE. N A AR A 4R, 2010, 21(8): 2125— raw and composted manure on nematode community, and its in-
2131. Wang X F, SuY Z, Yang R. Characteristics of soil nema- dicative value for soil microbial, physical and chemical proper-
tode community along an age sequence of sandy desert soil culti- ties. Applied Soil Ecology, 2006, 34. 140—151
vation in a marginal oasis of middle reaches of Heihe River (In [29] Chen X Y, Liu M Q, Hu F. Contributions of soil micro-fauna
Chinese). Chinese Journal of Applied Ecology, 2010, 21(8): ( protozoa and nematodes) to rhizosphere ecological functions.
2125—2131 Acta Ecologica Sinica, 2007, 27(8) : 3132—3143
[17] VL&, ®HEE, B0, 55 KW A A PUIE XF 20 5 52 1 1 [30] Liang W J, Lou Y L, Li Q, et al. Nematode faunal response to
HELk mUBETE OB, L HE2EHE, 2011, 48(6) : 1235—1241. long-term application of nitrogen fertilizer and organic manure in
Jiang C, Huang J H, Li X Q, et al. Responses of soil nematode Northeast China. Soil Biology & Biochemisitry, 2009, 41(5):
community to long-term application of organic manure in upland 883—890
red soil (In Chinese). Acta Pedologica Sinica, 2011, 48(6) : [31] Sadyy, pigest, WRAT, 2. T2 Z V=B R+
1235—1241 HELE UM i A0 22 BE VRS> M. AR W 2 Rk, 2008, 16 (6)
(18] X7, sksak, md, 55 415N X T 2k mURF V& 45 547—554. Wu J B, Ruan W B, Xie F X, et al. Diversity and
Ry sem. dE AR, 2011, 27(21) ; 287—291. Liu Y community analysis of soil nematodes associated with three plant
J, Zhang X L, Gao Z C, et al. Effects of long-term fertilization species in Mu Us sandy land of Ordos Plateau (In Chinese).
on nematode community structure (In Chinese). Chinese Agri- Biodiversity Science, 2008, 16(6) : 547—554
cultural Science Bulletin, 2011, 27(21) ; 287—291 [32] WulJH, FuCZ, Chen S S, et al. Soil faunal response to land
(19] #f-bA. 3RS HT. 83 . dost: s E AR I R, use: effect of estuarine tideland reclamation on nematode commu-
2000: 25 - 109. Bao S D. Soil and agricultural chemistry anal- nities. Applied Soil Ecology, 2002, 21; 131—147
ysis (In Chinese). 3nd ed. Beijing: China Agriculture Press, [33] De Goede R G M, Bongers T, Ettema C H. Graphical presenta-
2000: 25—109 tion and interpretation of nematode community structure; c-p tri-
[20] Robert M, John J F. Effect of extraction method on perceived angles. Medical Faculty Landbouww University of Gent, 1993,
composition of the soil nematode community. Applied Soil Ecolo- 58: 743—750
gy, 2004, 27 55—63 [34] AW, WEF, FUE, % LK HBEE S EM A



5 3

18 T 25 < 2 M - SR HURE Vi 25 A AT LS IR AT 3 ) g

151

LR R . A 2224, 2010, 30(18) ; 5012—5021. Hu

C, Cao ZP, Qi Y C, etal. Response of soil nematode communi-

and quantity on nematode-based soil food webs and nutrient cyc-

ling. Applied Soil Ecology, 2009, 41; 157—16

ty to multi-year application of EM ( effective microorganism) bio- [38] Zhang X K, Jiang Y, Liang L, et al. Response of soil nematode
logical-organic manure ( In Chinese ). Acta Ecologica Sinica, communities to long-term application of inorganic fertilizers in the
2010, 30(18): 5012—5021 black soil of Northeast China. Frontiers of Biology in China,
[35] Hu C, Qi Y C. Effect of compost and chemical fertilizer on soil 2009, 4(1) . 111—116
nematode community in a Chinese maize field. European Journal [39] EH/WE, i, e, % 15 X 70K 550 X 1 5 £k
of Soil Biology, 2010, 46 230—236 HBEVEERAE 2 . T E VP, 2011, 31(6) . 1416—1422.
[36] McSorley R, Frederick J J. Nematode population fluctuations Wang X F, Su Y Z, Yang X, et al. Responses of soil nematode
during decomposition of specific organic amendments. Journal of communities to long-term fertilization in a arid region of China
Nematology, 1999, 31. 37—44 (In Chinese ). Journal of Desert Research, 2011, 31 (6):
[37] DuPont ST, Ferris H, Horn M V. Effects of cover crop quality 1416—1422

RESPONSE OF SOIL NEMATODE COMMUNITY TO APPLICATION OF ORGANIC
MANURE AND INCORPORATION OF STRAW IN WHEAT FIELD

Shen Qirong'  Li Huixin'’

(1 College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing x 210095, China )

Ye Chenglong' Liu Ting' Zhang Yunlong’ Zhang Junling’

(2 College of Resources and Environmental Science, China Agricultural University, Beijing 100194 , China)
Abstract A field experiment, designed to have six treatments, i. e. CK (no fertilizer and/or manure applied ) ; HF
(chemical fertilizer) ; ZH ( composted pig manure and chemical fertilizer) ; JHB (straw, chemical fertilizer and straw ma-
te) ; ZHJ ( composted pig manure, chemical fertilizer and straw) ; ZDH ( composted pig manure based organic-inorganic
complex fertilizer and fertilizer) was conducted to explore effects of application of composted pig manure and straw on pop-
ulation, genera and structure of the soil nematode community in the field. Results show that a total of 22 genera of nema-
todes of 11 families under 4 orders were found and identified in the six treatments, including 9 genera of bacterivores, 5
genera of fungivores, 4 genera of plant-parasites, 4 genera of omnivores-predators. The total number of nematodes was sig-
nificantly higher in JHB, ZHJ and ZDH than in CK and HF, while no significant difference between HF and CK. Treat-
ment ZHJ increased the abundance of bacterivores, but inhibited reproduction of phytophagous Tylenchus and Helicotylen-
chus. All the five treatments, except ZDH, were significantly lower than CK in abundance of plant-parasites. JHB, ZH]
and ZDH were significantly higher than CK in Nematode Channel Ratio ( NCR) , indicating that in the fields under organic
farming, decomposition of the soil detritus food web relies mainly on bacteria. CK, JHB, ZHJ and ZDH was significantly
higher than HF in Mature index (MI), indicating that the application of chemical fertilizer only brings about greater dis-
turbance to the soil environment. No significant difference was found between the six treatments in Shannon-Wiener index
(H'), Dominance index (A ), Evenness index (J) and Wasilewska index( WI). In all the five fertilized treatments, the
c-p 2 group of soil nematodes was the highest in proportion, and was followed by the c¢-p 3-5 group, and the c-p 1 group
the lowest. Comprehensive analysis of nematode trophic groups, community structure and ecological index indicates that
JHB and ZH]J were the optimal fertilization modes.
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