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Structural characteristics of soil nematodes community under different land uses in Changchun City, WU
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In this paper, an investigation on the species richness and abundance of soil nematodes in farmland, natural sec-
ondary forest, shelter forest and green space was made in Changchun City in July and September, 2003. Soil ne-
matodes were extracted with Baermann extractor, and identified to the genus level with the aid of microscope. A
total of 7 273 soil nematode individuals were captured, and fell into 2 classes, 7 orders, 20 families, and 27 genera.
Aphelenchus, Tylenchus and Pratylenchus were the dominant genera, which accounted for 61. 58 % of total indi-
viduals. Land use type had a significant effect on the community structure of soil nematodes, and aboveground lit-
ter removal and cultivation activity were the main factors affecting soil nematodes community structure. Above-
ground litter removal considerably decreased soil nematodes individual density and community diversity, while cul-
tivation activity changed the vertical distribution of soil nematodes individual density in the soil profile. Above-
ground vegetation structure and landscape pattern appeared to have little effect on the ecological structure of soil
nematodes community.
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3.1 HIBRABEMEMBERAR

A RILMIR T EL N7 2731, HHRETF
KEIPWIT2HM7H 20827 B(E D). HA, KB
JBEIE Aphelenchus ., Tylenchus T Pratylenchus, 5
BHEMNMEEEY 61.58% ; 8 WIB N Boleodorus
FoR, SEWMENMMUERY 33.47%:HHEAN
Criconema % 15 J&, & BHRMEH B 4.95%.
REBAE RBENMEBEE, 53T Z, MW TRE
WK AFENEK.
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Table 1 Compositions of soil nematode communities in Changchun City

LRAHAR  ME RBE  RHKLER MRE RBE

B (5)

Name of Individuals Dominance Name of Individuals Dominance
soil nematode soil nematode

Aphelenchus 2564 +++  Helicotylenchus 45 +
Tylenchus 1046 +++ [[Acrobeloides 45 +
Pratylenchus 869 +++  [|Aphelenchoides 41 +
Boleodorus 579 ++  ||\Aporcelaimus 39 +
Psilenchus 519 ++  ||Diphtherophora 32 +
Plectus 432 ++ | Chromadorita 19 +
Rhrabdiris 331 ++ I Nothotylenchus 16 +
Tylenchorhynchus 159 ++  |[Paratylenchus 15 +
Rotylenchus 147 ++  |Achromadora 8 +
Totonchus 94 ++  ||Diplogaster 2 +
Chiloplacus 92 ++ (| Mylonchulus 2 +
Cervidellus 81 ++ || Teratocephalus 1 +
Criconema 47 + Paracyatholaimus 1 +
Ironus 47 +

++ + AR, MRS ST EM 10% LU L Dominant genera, individual
number is more than 10% of total individual number; + + % L&, ME¥ A B4
FRERY 1% ~ 10% Frequent genera, individual number is between 10% and 1% ;
+HBHR, MEEE BHRER 1% LT Rare genera, individual number is less
than 1% 172,
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fxn, ERREY SER T HEAREEES
WEREFERAEMEETE (R 2). RHEYD
BABKEMEERREREHE. XA HE
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IR R A MEE B G AXT Y, KEE 3 BHA
MAEZILE, HRHER KRS AERKHE R
K, i5E 12.84 5.
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Table 2 Nematode distributions in the soil profile in Changchun City

7 B Jul. 9 H Sep.

L 0~ 5~ 10~ L 0~ 5~ 10~
S5cm 10 em 15cm S¢m 10cm 15 em

ACN 0 7 3 8 0 8 10 16
cgFP 0 8 9 11 0 9 14 13
IS 9 6 5 0 10 16 10 10
jz2M 12 8 8 7 14 11 12 4
JHGo12 1 7 s 1m0 1 707
NH 11 6 9 5 14 14 9 8
NYL 11 10 7 2 9 7 10 7
NBH 0 3 4 3 0 9 4 5
NYS o6 3 2 1 0o 7 1 2
NLS 9 5 9 6 12 16 6 3

BCN 0 32 4 26 0 23 38 81
CJF 0 229 111 53 0 13 6 50
JLS 411 22 10 0 236 140 43 27

JZM 891 42 53 12 388 289 67 17
JH] 845 107 100 10 384 74 48 16
NH] 406 21 42 15 345 100 33 25
NYL 265 106 19 7 92 22 35 16
NBH 0 12 10 10 0 48 10 9
NYS 0 30 6 4 0 17 6 5
NLS 134 62 64 18 94 101 20 3
A: ¥ (R )Groups number (genera) ; B; {4 #  Density (100 ind-
m )L IAE W R Litter; CIN: ] 158 X ¢ H Farmland in suburb;
CIF: 3R “=4b" Bl #7 4k Three-North Forest Shelterbelt in sub-
urb;JLS: ¥ B M M ¥ Larch in Jingyuetan; JZM; ¥ B B 24 R #
Shaw in Jingyuetan; JHJ: ¥+ A BB K Mixed forest in Jingyuetan;
NHJ ; 8§ BB 365k Mixed forest in Nanhu; NYL: B #i## % Poplar in
Nanhu; NBH; B3 #] S ## Birch in Nanhu; NYS: B 81 ## Chinese
pine in Nanhu; NLS: B ¥ # M #2 K Larch in Nanhu. F [ The same
below. .

/YR 0 e S0 £ T A PR B B 7 SR T
IMBEEAEEE—SNER. HPBR R H %
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Fig.1 Individual density of soil nematodes in Changchun City.
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Fig.2 Genus numbers of soil nematodes in Changchun City.

Table 3 Differences of community structure of soil nematodes in different habitats and months

HE A % R FEE L bl 3
| (7 Group number Density Richness Diversity Evenness

F P F P F P F P F P
4 5% Habitats 10.986 L 10.091 ER RS 4,963 * % % 6.874 L 1.125 ns
A {% Months 12.937 * * % 6.761 * 38.424 * %% 8.203 * * 0.616 ns
ZHAEH Interaction  1.599 ns 1.226 ns 1.794 ns 2.713 * 1.302 ns

* % * P<0.001; » » P<0.01; * P<0.05:ns)P>0.05.
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Table 4 Diversity of soil nematode community in Changchun City

mH A # CIN CJF JLS JZM THJ
Item Month Mean SE Mean SE Mean SE Mean SE Mean SE
H#E " Jul. 0.47 0.11 0.60 0.07 0.76 0.03 0.71 0.06 0.77 0.02
H’ index Sep. 0.77 0.07 0.89 0.04 0.79 0.04 0.73 0.04 0.64 0.06
SR ¥ Jul, 3.13 0.60 3.38 0.31 4,21 0.21 3.75 0.41 3.80 0.14
SR index Sep. 5.99 0.49 6.40 0.62 5.04 0.76 4.59 0.42 3.78 0.56
J#E¥ Jul. 0.85 0.04 0.68 0.06 0.78 0.01 0.72 0.05 0.78 0.01
] index Sep. 0.77 0.04 0.83 0.03 0.77 0.07 0.70 0.01 0.68 0.04
W H NH]J NYL NBH NYS NLS

Item Month Mean SE Mean SE Mean SE Mean SE Mean SE
H#E ¥ Jul. 0.80 0.06 0.73 0.06 0.40 0.08 0.32 0.03 0.69 0.10
H’ index Sep. 0.79 0.03 0.60 0.12 0.61 0.10 0.50 0.01 0.79 0.05
SR #¥ Jul. 4.24 0.08 3.89 0.68 2.02 0.48 1.72 0.49 4,17 0.62
SR index Sep. 5.30 0.36 4,68 0.60 4.04 0.69 3.29 0.15 5.34 0.71
Bt Jul. 0.76 0.04 0.82 0.02 0.82 0.03 0.83 0.02 0.76 0.07
J index Sep. 0.76 0.04 0.70 0.14 0.86 0.07 0.77 0.04 0.79 0.04

FES H' 1887 A, EHEZHh> % AR
TS AEKEE TR > EBaRA > A E
ZRAHA > B WIS B 7 AR > SR X B AR > R IR
H > W AR > BT AR 9 A, RER Birbk >
PRSI > Bl B AR > AR A%
AR>S BRARE > AR R > v BRI >
FE I AR > B MR AR > BT AAAR. B HY
TEROR AR AR B R AR A IR TR 9 A
B T, ERESTIERHBESHETRT
&, FHE SRR B R R AR B B AR EE ] B HEAR.

BA SR EHT A, EWRTIA>HAEK
B 7 - FA PR > B MG R PR BR > B AR R AR >

A BRI > ¥ A B SAM > ZBE B4k > XK

H > 5 W Mk > R AR AR 9 A, RBIX BT Ak >
2R AR H > B AR > B IR 3R > A
FA EE MM > BB GRS %8 A B RAK >
B HEAR > ¥ A RIR AR > E WA AR, & 5
SR #E¥ kM AREXHK O AT —EHN TR, A
ERTRERBESHELT AR, EERAMR
RBIX B IP AR S

BB T 87 A, BRARE > EHImA K>
T R AR > BT A AR AR > AR | AR AR >
¥ A LIRSS PR > B W& B 7R v RA AR > B IR 3SR >
B HBRAMRSIEE BT 4k;9 A, B8 ¥ B > 38
R B APk > B W B 9 oA BR > BT AR >R
RE>HARKA%E TR >EMREIA>S R AE
RAMSEB BRI > 5 ARIRBHK. REA G &
T BREEAEREKR. XA B O
MBI aE A ARAESE 9 A T 1EE0OE I, B
RN, HARES TR,

3.2.4 BHEEGEH  RA D MI ¥ MI .
PPI 88 PPI/MI B R L P A E RN KET
TIREHBEEMEMAE N IRBCER) B
A cp EHTERRE 5. D) MI ¥ MI #EE
PPI $8%F1 PPI/MI EiT B4R LE 6.

>oMI %7 B, EHRRME > sk
> EMKAHHAAK > BB K > R
= BAEKBEMTAR > % ABEXK = B AE
A > MELEH > EHMBAK;9 A, EHak
> ZBRBETAR > B RA > i AR AN >
HBARKBEMRK = EHkaBEnk > B
RE > HABRHK > EHWmRA > EmHaH
WEESE D M RS ABERESK. EHER
R EMKAEHRAMEREHA AT —EN
TrESH, HR eSS E.
#s EETLMLRTERILSE o ERE

Table § Functional groups and cp values of soil nematodes in
Changchun city

A% Genus Guild B4 Genus Guild
Pelodera Ba; Iotonchus POy
Rhabditis Ba, Mononchus PO,
Cephalobus Ba, Mesodorylaimus PQOs
Plectus Ba, Aporcelaimus POs
Chiloplacus Bap Ironus POs
Cervidellus Bay Boleodorus H;
Acrobeloides Ba, Nothotylenchus H,
Anaplectus Ba, Psilenchus H;
Teratocephalus Bas Tylenchus H,;
Aphelenchoides Fu; Paratylenchus H;
Aphelenchus Fu, Helicotylenchus H;
Paracyatholaimus PO; Criconema H;
Achromadora PO, Rotylenchus H;
Chromadorita PO, Tylenchorhynchus H;
Diphtherophora PO; Pratylenchus H;
Mylonchulus PO, Xiphinema Hs

Ba: & 48 ¥ /& Bacterivores; Fu: 8t K /& Fungivores; PO LR/ M E
J& Predators/Omnivores; H: #45 %7 4 J& Plant parasites. ) 66 /& BT B ¥
FH cp {H Suffixed numbers of functional groups are cp values! 591,
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Table 6 Functional structure of soil nematodes communities in Changchun City
TE Item CIN CJF JLS JZM JHJ NHJ NYL NBH NYS NLS
T MI ¥ Jul, 2.05 2.18 2.18 2,14 2.14 2.33 2.30 2.19 2.00 2.27
T MI index Sep. 2.20 2.38 2.24 2.26 2.12 2.27 2.02 2.40 2.11 2.24
MI ¥ Jul. 1.94 1.94 1.80 1.98 1.98 2.13 1.95 2.14 2.00 2.19
MI index Sep. 2,15 2.06 2.12 2.09 1.92 2.19 1.99 2.29 2.12 2.20
PPI #¥ Jul, 2.18 2.71 2.32 2.30 2.26 2.49 2.74 2.67 2.00 2.39
PPI index Sep. 2.38 2.79 2.37 2.41 2.24 2.54 2.24 2.58 2.00 2.37
PPI/MI & Jul. 1.12 1.40 1.2% 1.16 1.14 1.17 1.41 1.25 1.00 1.09
PPI/ Ml -ratio Sep. 1.11 1.35 1.12 1.15 1.17 1.16 1.13 1.13 0.94 1.08

MI 3.7 A, Bk a%EH RS> EE gk
PR > FE IR AR > BT AR > v A RLIR S0k = 1%
AEZEANK>EHHHK SERBPK=BXK&H
> AEKBEENBK; A aRR>EHK
HEMBMKS>EHRIRS>HRELB > S HEKH
AR = B AR > A B A > BB
>R > % A RIRZK. 438 MIIEE
REBEHMBK I AR —EBENTR.

PPI 38%0.7 A, E¥IBM AR > X B >
W EAER > BB > Bk g MR > %A
B E & AR > v A E AN > A IR R >
WMERE>EmREK B, MEXBEFAR>EHA
HEAK > BEBTR 30 MR > R A B > B i & | F AR
=¥ A EE B E AR > % F AR > %A ER
T = AR > sl AR . B IR PPT B ¥
R A EIRA . R AR B8 8T B AR AT B
AR BT T I

PPI/MI 8.7 A .S HH Ak > 28 K BG4k >
HHEKAETRAK > EHaER > @RS HK >
M A7 AR > % A EIRZSH > MER B >k
B & AR > BRI 9 B, MEBE R > A
EIRAK > E IR A > i A =R AN > /i HH
H>E A > ARKAE AR>S B RH
Sk EE SR >EH B, §E% PPI/
MIERFSARREZH I A —EMTE.
3.3 LRBPEMELE

FHESEHEARBSNER, MUBERE
REMERFTE, UXREHRBMEEEZRT
I . Bray-Curtis EE B 18 B BE R LW, FRE DY
ERESRFEREDNAERERE R RABRENH
PEFEA GFAL, HFIREDBERMGRRAE D EEY
FEATERRMEMUE 7 ASBEETFIA, &4
BEE PR, M7 AT 9 A(E 7).

£7 FEHTEERELHEESIEE Bray-Cortis 1Y
Table 7 Bray-Curtis index of soil nematodes between different habitats
in Changchun City
BE A CN
Item  Month
7 CIF 0.76

JLS 0.80 0.47

JZM 0.90 0.46 0.55

JHI 0.91 0.49 0.59 0.17

NHJ 0.81 0.34 0.46 0.41 0.43

NYL 0.75 0.34 0.39 0.52 0.49 0.27

NBH 0.60 0.86 0.87 0.94 0.95 0.88 (.85

NYS 0.41 0.83 0.84 0.92 0.93 0.85 0.82 0.50

NLS 0.68 0.40 0.51 0.61 0.62 0.35 0.32 0.79 0.75
9 CJF 0.39

JLS 0.63 0.46

JZM 0.73 0.63 0.34

JH] 0.69 0.53 0.36 0.33

NHJ 0.63 0.51 0.43 0.52 0.60

NYL 0.31 0.33 0.53 0.67 0.61 0.52

NBH 0.54 0.59 0.77 0.87 0.85 0.77 0.59

NYS 0.73 0.79 0.89 0.94 0.91 0.90 0.75 0.43

NLS 0.33 0.31 0.53 0.66 0.65 0.42 0.23 0.56 0.79

CJF JLS JZIM JH] NHJ NYL NBH NYS

4 i i

e SR B BETE R A L R G4 1 AT,
R BLBETE PI I AR A S R G A R S 28
BE, AT I B 2 58 L A DL e B 25 et 5 AR 1
ML BB S REES, RB T LA 2R
9Lk RIS A H B R RSN RIS Y R A e
Fh, 48 o B ORI R B B, T R s B A B
B BRI B, TR R E R AR ; PR G 2k VTS
WBH SR R R SR E E R R, B
b B I T AV 0 B 0 A R T B MR T A &
BEREEERRR, —EEERBRH AR
AR RS, TRESRNIES . ASYE
BB EERS T 1M MEEE G SR, BEL
MLk B A R

2 U B 5 T R A R T A
M BORARME . S5 RN, AR T A VL Rk
VARE - SRR R R 2 2, RS AR
B M, RERBRS RN ESFEE. KR
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U VB 5278 AR 48 3 TR AR S 18] L st ) A O R
TEAM(BREEZ I ERENHmEH, I A
i 5 B AR A LS (B R R ME MR 2
BIRABE. I AR REE T HEER,
TEHEEZE R, ST A R 2 E w85
Y B ES A A AR B R, Yeates B0 K, Ak
HEDERERENRENME, BREKRAEZEYE,
B S E AR MBYSIR AR A B RANTE B BA S,
BEESKHMEEFEMESHEN XY B RE
ERREYER. BCRRAMRERATLH, LibRE
BRI HE, REE SR AR AT ENRENE
B, R LA AT, S BE b
PR TR M BETE LR H A bR P A
SR Lk s B SRR AL R R T,

EEHIBROBEEDFERITOR, &
BHEREMEEY 46.72% ;S HBEE 28, 5 5
WHRMERE 35.81% ; BHFHBAHER/ AR
WIRANER A, 510 7 BRI 9 &, 4Bk BREA
R¥H 14.14% F1 3.34% . FiR4E REV, MY FA4
BMERABBRKET L EEL M EIE, SEAMNY
MAERF - ENER ERN, BHHE —RIER
FRAE B+ R AR RBEYE A9 R 3B %) Matlack!? 75 BF
5t 56 B 55 VO 7T LU AR K L 2Rt BE VR ARAERT R B, A
BRI REMF L E, LR RERSET
IE . EEERR RS /KE AR S, Y a4
BAEREEE; EXNTHRED SN EE S, SEHRE
MEBE S . Goralezyk! ' B & B, EM T R%E W E
HREME &K BRENAEEPL AR HEEMES
BB v A E R AR BRI 20 B R AR B
REMBEHEA K EEST, TTEATREDZ 8
B, XATRE R R Y F LR EHER M
EEEARE.

MI 5%0F1 PPI 18 %% B 1 Bongers $2 i1, LMt
LR R Th B SRR T, A LAY AR TS
Xt H K M E A, F R EESREY R
BFRF AR R AR 5 R4 Yeates 21281 2 42
WT ) MI %, PPI/MI {7 Bongers 4511997
EREHY, N, KPR & - Rk B
PPI/MI EF &R Z M HRF M L L
B% PPI/MI EW K FHELE E—ERXHFT
PPI/MI ER B LIEE EREMINF FHKT R
L TRE AR R 6 JIEE M, MI . PPl 4R
¥ > MI BRI PP/ MI B T 75 46 55 R AR b Al 3
FE, SKEMN AR LA 7 RAREHHH

BARFAE, SUHRRR X A W AR WA R R
PPI/MI & THMRZ MM FEE, M2KTF L
BRI HUFERMEAE R MERERE TS
JEE 2R AR T PO R A B A AR S A M m, fdE
MR R BETE MI FE.PPI R D) MI tE M
PPI/MI HRAE, W REXt LB T RE R 4K
BT R R AT R, A LR e
X L2 A AT 908 B 3 o R 4R BV (1 R i
B, X REEF IR BEHT RS W EIE.

BEAEEE BEESHEE. EFENYSE
AT LR B A A R LB R . ERAR
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