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I T 2002 4F 4 AFFUERAT, SER/NX A A 2 m K X2 m 58, R56H 1E PUIE AL
VRS RIGE 4 FbFE: A E4F CK (NOkghm?a™h) | KEAHLEAEE ON1 (N 150 kg
hm?a™®) . EEAVELTE ON2 (N 600 kg hm?Za™) | EEANIE+A KALFE ON2L (N 600 kg hm?a™
+41 K 3000 kg hm?, Hrfof k4t 3 4EMH 1 7%) » HENUE pH A 7.72, 4% 32.90g kg™ (T3,
TED , 420179 kg?, 454 14.02g kgt FHE 4 AWIE 7 A FRENX M IR (LAEE 1
), P ONAE/NX 20 Ak, TOKIBGRIE EIRE 3 AR . R NI a R H R B,
+IEEHLR 6.0g kg™, A% 0.29 g kg™, B RUHE 0.02 g kg™, B4 48.45 mg kg, pH4.90MY,

1.2 BRRITHE

SKREET 2010 4F 7 H 29 HEbT, KA T REEE, BUREIRE N 0~20cm. CKEEUAT I H RN [ &t
RS, WAL SR E T 4CUKEEN .

T IEFAE R R R W 75 pH, KB 2.5:1, BREE IS, &%, K%L AR, =
FREMAEs AR, SRHE NIRRT (v AU, LR IE TR

39k R K R R B0 R, P TAF (R B [ SR AT R E .
2 R Hom R B E A, SRS TR i K Sy, BTER 19 T R R . BEA LI
B 100 252 iR AE e B N HETRNB %, A2 100 MMl 4% i . ARHEL durBe S A
TEHEEFE RN 4 Mg 3R g2k d (Bacterivores). S E# 48 (Fungivores). HE4%F
A= 28t (Plant-parasites) R £3/24fr 2kt (Predators/Omnivores) ™21, 2 th s A % i S 8 ek B4,

MR LSRR (1) Shannon-Weaver ZAFIEFEEIH: H'=->"pInp » H g A i 0K

ICHAMAE R BAMARBE RG] (2 IEHEIEEA + 2=>pr s (3 KAURETRIEE WI,

S LR MR RESS A AR S IR R, WI =(B+F)/ PP, i B VAL s, FAR
HW & R E, PP Y HF AL Rt (4R B A 2 B AR S B R AR A

MEME ="y > e vi uREE B R A 52 B A 2558 P AN (R 2R3 SR 5359 W ) e-p 1 —

RHIB)E E ARG R P (5) MR¥ELE I BE 4 BT S E 4364 Bl El =100xe/(e+b): (6) 4

FIFE%L SI: SI =100xs/(b+s), H e RECVMHIE LSS, FERBEMHLET cpfEH 1
A E R cp (AN 2 FIEHE, b RN RSy, 5248 B2 28 B BB 48 s
c-p v 2 2EEE, s RIS BE, 22BN E AL . B R 28 A e PRk i
c-p 184 3-5 FSKEELL KA fr itk it c-p {f )y 2-5 Fr2B e,
1.3 HRGiTHHr

2 BRI FH 2k FRSCR R 2 B DL R0 70 48 BB 8 AR S HR HOR My B T Ak R S5 M AR k. E
PIAE S FR BB 2 i | 2k LS B0 0 BB (%) SRR . 7E SPSS17.0 #ft Ei#kAT LSD 46 AN
72T

2 ER540H

2.1 TIBHEMESR

it IS i 8% A B )8 4 L gLV T LR 1o ARIE SR, R A HUIESS 1) 3 M43 (ON1. ON2
ATON2L), 4% AHUE. AR 225 T CK (p<0.05), FfH ON2 fil ON2L &%
T ON1, {Hf2 pH H7E ON2 5 ON2L 2 i) B % 5.
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Table 1 Selected physicochemical properties of the soils among different in treatment

PR 5 CK ON1 ON2 ON2L
pH (H,0) 5.56+0.28 ab 5.41+0.22 ab 5.26+0.22 b 5.83+0.35a
4% Total N(g kg™ 0.48+0.03¢ 0.80+0.11b 1.104+0.01a 1.0840.05a

4 HLJF Organic matter (g kg™?)  4.69+0.74 ¢ 10.80+0.63 b 16.20+0.80 a 15.56+3.11a
4 %W Available P (mg kg™)  1.37+0.04c¢ 40.54+8.32b 206.14+22.84 a 212.11+11.13 a
AN Available K (mg kg™)  75.38+11.48 ¢ 82.08+5.47 ¢ 131.81+16.37b 153.56+10.04 a

FE: CK, AJafiEkt: ON1, Jti# HLAE 150 kg hm?a™; ON2, JitiHLAE 600 kg hm?a™; ON2L, JjifiFH i KA HLAE
600 kg hm2a™+3000 kg hm™®, 45 K4 =4EHEF—1K . BA A FTESC/NG TR /R FE ) 2 7 2% (p<0.05)

Note: CK, no organic manure; ON1, low organic manure, N 150 kg hm2a*; ON2, high organic manure, N 600 kg hm%;
ON2L, high organic manure with lime, N 600 kg hm2a™+3000 kg hm, lime was applied once every 3 years. The different
lowercase letters indicate significant difference between treatments at the p<<0.05 level
22 BB HHE

A [ it S Ak R ) 21 35 2 - 3 28 b P B 2 ] 1

B/ i ORRmEAd Ok R By A4 m
12.0 -

10.0 |
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4.0 +

Nematode numbers(ind g-1 dry soil)
2k A R

2.0 -

0.0

ON1 ON2 ON2L

AbFE Treatments

T: CK, ANkl ONZL, JitiHLAE 150 kg hm?a™; ON2, Jitif HLAE 600 kg hm?a™; ON2L, jiti i KA HLAE
600 kg hm?a™+3000 kg hm™®, A KA =4 — K. BT RRTESONS FRER ORI 2 7 3% (p<0.05)
Note: CK, no organic manure; ON1, low organic manure, N 150 kg hm2a’; ON2, high organic manure, N 600 kg hm?;
ON2L, high organic manure with lime, N 600 kg hm?a+3000 kg hm, lime was applied once every 3 years. The
different is significantly different at the p<<0.05 level
1 TR IR R E
Fig.1 Numbers of nematode in different treatments

HHE 1A%, 4 PN E AR EE R 5 T b R IR R T E 0.7—8.8 2%, Hirt CK g2k iy
i/ (0.7£0.1), ON2 & H % (8.8+1.4), A[AjEALALFE 2k dt L %5 ON2>ON1>0ON2L>CK,



JFH ON1. ON2 F1 ON2L 34 i B % =T CK (p<<0.05), Jiti AN EE 2 7] 22 e AN B %
Villenave 2511 7t 45 5 [RURE 2 B 48 28 o 1) 5% P52 6 A LR Wt N &R R B8 0 T WA S 8 . +338 pH =
TR AR EE N TR, BRIV 2 IS o A A, O BLREE s LS
WIRE 2 T 2T, 7 4 S KbFE T, ON2L i A Kk He ON2 AT i FH A 2K 1) 2% th $c e 2/,
F LT ONL, w]AeJE IR F A 2K Ja 80 pH {75 3 il O BCR AV AE B £, Tl
BB 2k BB T £, AR R R RS i A LI A A5 4 A S S £ S R E T
EL /K8 (Pratylenchus) LA NFFJE (Rhabditis) A1JE4TJ& (Protorhabditis) (3 2) 244
B 2R BRI OCE N, AT, R ARNEST R L R R A F e E AR .
2.3 LRI

I R R T A b i T S i I B R R BREY . AR ST £ g b 4
AT S, S EE 158 29 8 (R 2), B4 8 BEMF LR, 9 BEMFHLR. 3EEH
EPEL U 9 B ki di. HohdEA)E (Pratylenchus) 7EPUASALFE b5 A #5Fd, 4> HliEH
57.9%. 59.7%. 32.6%. 21.8%. Ifi/MTJ& (Rhabditis) FlJEFFJE (Protorhabditis) H7E ON2 1 ON2L
MR AF . S8 (Criconrmoides). #Ji€J& (Helicotylenchus). %544J& (Pratylenchus), #2)2
#7J]J& (Filendus), kWM& (Cephalobus). /MTJ& (Rhabditis). JAT/E (Protorhabditis). ¥ 7])&
(Aphelenchoides). Hi#7JJ& (Aphelenchus). #:i5)& (Mylonchulus) FIFLAHJE (Aporcelaimus) 3%
BT AR,

I AERS FE KT 5% 2k AT LU I, M 75 AR 48 R J%E )& (Criconrmoides) FlAG {4
J& (Pratylenchus) DALz £r4ie 2k di i i)/MFJE (Rhabditis) F1JEATE (Protorhabditis) X it Fl 45 Al
JIE S5 B LU (3R 2D

#2 TELEBTIREDBHEER

Table 2 Nematode abundance in different treatments

HIRIHE £t Family J& Genus £ Abundance(%)
Trophic groups CK ON1 ON2 ON2L
75 A2 R 766 664 350 247
Plant-parasites 5%} Criconematidae ¥ J& Criconema 0 0 0.1 0
#J& Criconrmoides 75 2.8 0.8 0.5
415l Hoplolaimidae 12 J& Helicotylenchus 3.7 2.2 1.0 2.0
1A%} Pratylenchidae f{4J% Pratylenchus 57.9%*  59.7*  326*  21.8*
#JJ R} Tylenchidae #.7]J& Tylenchus 0.9 0 0.1 0
#77 J& Psilenchus 0.9 0.2 0 0
22 )27 )& Filendus 4.7 1.1 0.3 0.3
J&{LE} Tylenchorhynchidae  %1LJ& Tetylenchus 0.9 0.4 0 0
A 2 131 154 522 622
Bacterivores 3LIEL Cephalobidae 1B & Chiloplacus 0 0.2 0.1 0
3k J& Cephalobus 1.9 6.5 4.6 6.6
H 3k J& Eucephalobus 0 0.9 2.9 0.5
ZR2R R} Plectidae # B J& Chronogaster 0 13 0.7 1.4
Le2k @ Plectus 0.9 0 0 0.3
FWHEL Panagrolaimidae %W J& Panagrolaimus 0 0.2 0 0.3

/INFE} Rhabditidae /INF & Rhabditis 2.8 24 142*  11.1*




)& Protorhabditis 75 3.8 29.3*  41.9*
FF T @ Mesorhabditis 0 0 0.3 0
THREL R 6.5 9.7 6.6 2.7
Fungivores 1% 71%} Aphelenchoididae % 71 )& Aphelenchoides 4.7 5.0 2.0 0.5
FH 1%} Aphelenchidae HI 71 )& Aphelenchus 0.9 4.3 45 2.2
7] %} Tylenchidae Z£J& Ditylenchus 0.9 0.4 0.1 0
ENCYPEy ettt 3.7 8.5 6.3 10.4
Predators/Omnivores ¥ &%} Dorylaimidae FLMH & Aporcelaimus 3.6 8.2 3.1 4.8
H 7 28 J& Mesodorylaimus 0 0.2 0 0
#1558 J& Thorneella 0 0 0 0.2
A 28 )& Proderylaimus 0 0 2.0 3.2
WP 228 Microdorylaimus 0 0 0.1 0
G A Mononchida #15 )& Mylonchulus 0.1 0.2 0.8 1.9
.45 J& Mononchus 0 0 0.1 0.2
#a15JE Prionchulus 0 0 0 0.2
=4LF} Enoplida =fLJ& Tripyla 0 0 0.1 0

W R, AMES L IR R B AMA BB 10%0L E. CK, ARHEARKEL; ON1, jEifFHUAE 150 kg hm2a™;
ON2, Jitifa HLAE 600 kg hm?a™®; ON2L, Jifi F i KA HLAE 600 kg hm2a™+3000 kg hm'2, 7 K4 =4E i —X

Note: *The dominant genera, account for over 10% of soil nematode community. CK, no organic manure;
ONZ1, low organic manure, N 150 kg hm2al; ON2, high organic manure, N 600 kg hm? ON2L, high organic manure with

lime, N 600 kg hm?a+3000 kg hm?, lime was applied once every 3 years

it A A o} 3R i SRR R A R (& 1), A MR 35 00 s R BRI A
FFEEE I ER . R LR, HIEFEY AL B CK. ONL1, ON2. ON2L 3=
WD, CK LI T AL i m, 22T 76.6%, NHAWEFRRELERM 3.27 f5;
b e AU Ak L ) 3 R R P A 2R R 4 A ONL: 66.4%; ON2: 35.0%; ON2L: 24.7%. 5t
o YN LR e R PR BRI N, ON2L 3 i, AT 62.2%, AHAME RIS A
1.65 fif, HAth it A Ak 34 - 338 vh B 40 B 2 OMPIFAR O CK: 13.1%; ON1: 15.4%; ON2L: 52.2%.

Jite FH A BRI i3 47 2 2 28 e 50 PR 3 n i R ] R it A WL R T e e iR R AE =, A
N 2R A 2 TR T 2 O B A P, (R it A LR S 2 A 2 A £ e o A Y,
IH A LR Bt P A A5 R 0 2 2 4 A 5 T AP R B%, X5 Pan SPABE LA ML
Wb HEVZFELRREZ NEERE, —RIUN, YRS R SEDRAREKENA R, EEDR
RAEKKRZEMEN T, EWaELRs TRBRARRE, WEHEMERFRS, NEFRT 3 S84
Kaml,

A HUIEES S E & e R ISR R mT CK, JFHFR ON1 4k, ON2 1
ON2L ¥R & =T CK (p<<0.05). ASi{5e 1 Er 4 b R4k A 4k, I J5E DR 2 o 14 2 e DL - 438 40
NEFRIE, AHUIERIMEHETE T EEMAE™, Meng &P, Sa@ELkn 5 HsayN
FANURAVE FRIER A E B VIRIRR, BRI aT DU S 40w 28 B /E 9 203 R IR 0 i — AN FE AR )
FRHF o

BHHBLHEBUZMAERAEN —RER, eNTENSORFBERFEKRER. FHER



B9 A LB A AR LT 50T AR S p i A HUIE S L 2R 3, Nahar 25 P70 RE R BIR

FIREAT A FUIE RGN T R 2 R8O, XA RE S LIS o8 - 38 1O BR ss PE A %
LU SRR, &/ R MBS, il s e, Rl

AR RRT kSN, R ARSI A B0 S RGP, R & gk dont TR

SR PR BURS, ERAEAS S8 AR AR K BT ML JE B AR 2 s T CK (p<<0.05), XA figs

THANUERESG I (/4% 2 R ki .

2.4 HIRERHATIEAR

R 3 ARAELIRE HAE LS HEE

Table 3 Ecological indices of the soil nematode community in different treatments

A #5544 Ecological indices CK ON1 ON2 ON2L
ZHEVERREL (H 1.40£0.31b 1.4740.05ab 1.77+0.05 ab 1.82+0.09 a
Shannon-Wiener index

RAELRE A D 0.40+0.10 ab 0.41+0.02a 0.27+0.04 ab 0.23+0.03b
Genus dominance index

LSRR a8 (W) 0.37+0.12b 0.33+0.05b 1.894+0.70 a 2.60+0.52a
Wasilewska index

FUAEAREL (M) 2.70+0.12a 2.88+0.05a 2.194+0.19b 2.12+0.13b
Maturity index

=HERS ED 82.23+11.67 ab 67.75+£4.05b 86.88+5.10 ab 93.85+1.95a
Enrichment index

sERITEE (S 82.57+8.79a 75.53+5.63a 66.48+5.37 a 78.48+8.05a

Structure index
E: CK, AHfEkl; ON1, HiAHLAE 150 kg hm2al; ON2, HEFFHLAE 600 kg hmZat; ON2L, it FH ok A HLAE
600 kg hm?a™+3000 kg hm'®, k4 = 4E i — k. BB A FTSUNG FREFROR b E R % 57 5.3 (p<0.05)

Note: CK, no organic manure; ON1, low organic manure, N 150 kg hm2a’: ON2, high organic manure, N 600 kg hm2

ON2L, high organic manure with lime, N 600 kg hm2a™+3000 kg hm™, lime was applied once every 3 years. The different
is significantly different at the p<<0.05 level

Shannon-Wiener ZFEMEFREL (H) RRMHL R AWM SR — M2, 3k 3 TLE
d, kbEEH ON2L>ON2>ON1>CK, JfH ON2L 5 CK A &% # 7 (p<<0.05). HEIE (A )
AR AR AR RE AR S HLARIE, ON2L TR A%, 1 IZAb B vp 3R 28 i BV L fa e .
FLHUR T RABEL (WD) el 33828 P s i ARl S T IR RRARE . 24 W = 1 i, RBH AT s
BB LA R EE (BRMEMEERELAHR) SHEENEY T AL REEHY, TR ERRE
FE— e W >1 i), AEEROR, 150 B I BOIR O ER s WI<< 1B, EER/N, Ul B e AR A .
ON2 #1 ON2L #4251 CK A1 ON1, IX i BH it FH 5y B A HLAE A 38 o408 I g e FEfE . g
FREUR I e 28 MR DhRE A A RHIE,  FH LAV AR THUE BT 3828 BRI e, FR H0HUI,
FHIEE R TZ T AR, Z48%0E ON2L /b (2.12+40.13), B & B HUE A
A LIET AR . EEIEE (ED FZH TR &YW vl R B IR w8, 58+ ON2L {h
K (93.85+1.95), 5 ON1 fFfEREMZESR . SiMFa% (S mf DFR/R/E T Ek R idfE T i
VIR SR AR, SRR R (S AR B 2 25 57 T RS Hh T4 £ 5 1 AN e, 75 cp
A1 A v AR £ ek 4 o R R A AL 05 g i 7 s 1] B
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Abstract Based on the long-term experiment carried out in an upland field of red soil, the impacts of
long-term application of organic manure on distribution and community structure of soil nematodes were studied.
The long-term organic manure application experiment was designed to have four treatments: CK (no pig
manure); ON1 (low amount of pig manure); ON2 (high amount of pig manure); ON2L (high amount of pig
manure with lime). A total of 15 families and 29 genera of soil nematodes were identified in the upland field,
including 8 genera of plant-parasites, 9 genera of bacterivores, 3 genera of fungivores and 9 genera of
predators/omnivores, of which Pratylenchus, Rhabditis and Protorhabditis were found to be the dominant genera.
The four treatments followed a decreasing order of ON2 > ON1> ON2L > CK in total nematode number. The soil
nematode community responded differently to the treatments in all the ecological indices except for SI, which suggests that
changes in soil nematode community structure may be used as an indicator of variation of soil fertility and
considered an important bioindicator of soil health quality.
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