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Effects of alpine meadow plant communities on soil nematode functional structure

in Northern Tibet, China
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2 College of Agriculture and Animal Husbandry , Tibet University, Linzhi 860000, China

Abstract: Northern Tibet lies within the remote regions of the Tibetan Plateau, features a dry and cold climate, and forms a
broad strip of land sensitive to global warming. Meadows are the largest and most important ecosystems in northern Tibet.
Alpine meadows are extensively distributed in the northern Tibetan Plateau and are typical features of the region. The alpine
meadow soil type in the study area is seasonally frozen. We chose three representative plant communities as samples areas,
which we identified as Potentilla spp. , Kobresia pygmaea, and Kobresia littledalei based on the dominant species of each

community to study soil nematode communities. The plots are situated at Dejixiangdaga village at N31°31'38"—31°32'02",
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£92°04'03"—92°04'16" in Naqu County in the Naqu region of the Tibet Autonomous Region, China.

Soil nematode communities in the upper 0—30 c¢m soil were investigated in three typical plant communities in alpine
meadows of northern Tibet from May to November 2011. The soil nematodes were collected using the shallow basin method.
The following soil chemical properties were tested: pH, potentiometry, soil water content (oven drying method ), and
electricity conductivity. The trophic composition, c-p group structure and functional structure index, as well as the
characteristic values between trophic groups, c-p groups and soil properties, were analyzed to understand the effect of cold
alpine conditions on soil nematode functional diversity. A total of 33038 nematodes, which were classified to nematode
phylum, 2 classes, 6 orders, 51 families and 93 genera, were collected during the surveys. Average individual density was
847 nematodes per 100g dry soil. The results were mostly within the scope of previous reports, and nematodes obviously
appeared to aggregate in the upper soil layers. The research indicated soil nematode tropic composition varied from one plant
community to another in alpine meadows. Herbivorous and bacterivorous nematodes were the major nematode communities in
the area. The relative abundance of herbivorous to omnivorous and/or predatory nematodes obviously varied in different
plant communities. An analysis of the constitution of the c-p groups showed all cp2 groups were the predominant groups in
all three plant communities, and all c-p groups were mainly r-strategists. Kobresia pygmaea was the most common food
source for nematodes. Kobresia littledaler had the lowest nematode density, possibly because limited food availability limits
the reproduction of cpl and cp2 nematodes. The result of analysis of the plant parasite index indicated the Potentilla
community was easier for nematodes to populate when compared to the other two vegetation types, whereas the data from the
maturity index (MI), PPI/MI and cp5 demonstrated nematode stability in Potentilla was highest among three vegetation
types. The fungal to bacterial feeder ratio and Nematode Channel Ratio showed bacterial decomposition was the major
decomposition pathway in the soil organic substance decomposition system. Correlation of nutritional groups and
environmental factors showed omnivorous/predatory nematodes were affected significantly by water content during dry
periods, while a close relationship was found between soil pH and fungivorous nematodes, which was obviously affected by
electrical conductivity (EC) during periods of rapid growth. The abundance of bacterivorous nematodes was only correlated
to pH during the dry season. The presence of different plant communities leads to effects on water content, soil formation
and the distribution of nutrients. The analysis related to water content, pH and EC reveals plant communities have
important influences on the functional structure of nematode communities. Differences in nematode community structure in

different meadows preliminarily indicate the potential for using nematodes as environmental indicator species.

Key Words: soil nematodes; community structure; biodiversity; Tibet
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H-10—-12°C fl 7—12 °C, =0°C HFE 800—1100°C ; 4EFF/K 2 100—300 mm, 4-7& & & 1500—2300 mm, T
BeRE 6. 7—201

WIFFERE X B AE AR th b AR i B £ kR sl 37 & 31 °31 7 38 "— 31 °32' 02N, 92 ° 04'03" —92 °
04'16"E, #31K 4534—4567 m . I XIAEFH0E -0.9°C , 4E /K= 400 mm DL b, 4EZE & & 1810. 6 mm ,4E
MR 519% ,8 LA ERMH AL 92 d, Fehi A=K 170 d PAE, RS A dlims f) 4+, =3Pk 4
MR 2 BN AP S G B FR AT 8L 2 5 ( Kobresia littledalei) . 55 11178 5 (K. pygmaea) \ . 34 Z 5 5%
( Potentilla bifurca) | ¥ K 4 ¥ ( Leontopodium nanum) . 3L H & ¥ (Anaphallis lactea ) . B MR 55 2% ( Arenaria
polytrenoides ) EIHZER K (P. saundersiana) FERESE I ( Elymus nutans) | %R (Poa pratensis) Fl1EE=F
% (Festuca rubra) 55 .

i IR 2 2 A R b 0 A (], 7R T 50 X 0k B AR SRR Y 3 AR W B 95 VR e DX, 0 0il) 2 2 e 3
( Potentilla) “h B FEFh (1) 2 FE B fa) FE M ( 2B SR FE TS FEHL ) 5 LU 7E 52 ( Kobresia pygmaea) i £ 22 B FR 1)
Vo FE B ) R (5 L R REVE R M ) KRR L 5 ( Kobresia littledaler) g 35 B 3T il 14 725 98 B0 fm) R M (L 5 2
FERATHE ) TR UL 1. LAVRS Lo 0k 2 Sl A o (1) 1 9 o 2 PG o ) IS ey b A B, T AR
K, BoEHA RN — 2SI F2 E B — M 3—Sem, T 1K 80% LA I, i Fad i R S b 55
T AL v L e ey SR ) L AR A g LA R B SRR A 3o ) v FE B ), L i R D FE v AR AR AR REARAE Y, BT
i) B2 R B 20—30cm , 5 T35 90% LA |,

3 A FEHBAL T [A]— M FL T PR | A S T SR AR B, AR S R R [ R O R AR T
AP 6 .

F1 ZHRHEMERFR
Table 1 Basic conditions of the sample plots

, M/ m Y R/ (g/m?) 5/ % F AR B A
FEHL Plots i . . .

Altitude Biomass Coverage Constructive species Meadow type
ZbE KRS Potentilla spp. 4560—4563 149.49 55—60 Zhe 3R 1B k1o T )
=S REVR Kobresia pygmaea 4560—4567 118.24 80—85 =i EIERA
AL % BEREYE Kobresia littledalei 4534—4550 522.72 90—95 LA 5 T T )

2 MRAE
2.1 FEGCRE SR

2011 4F 5 J (B, R H) 8 A (E3, BRI 2011 4 11 7 (KA im0 X UFFEre
R IRBENLAG 507 AT R, B D RE AT L 4 S SRAE A TR AR S R BRI 5, U5 L3 T >R 4R 0—5,
5—10,10—15,15—20,20—25,25—30cm 42500k 4E 2 AR LG4 b G B ARES 5ty [ SEE0 2

FHEAAEPE N SE . pH, FL AT s ISR M R RO

b A DU E D AR R RE DRI 3 AT AU Tmx Tm A ARRMERRE Ty SR H] B IE WS Y 7%
S BE S TERE DT BLEAAILEZE I 3 1> 0. 25mx0. 25m I/NEEDT, FF 0T BT T T A AR R 38, SR 5 A 4R
Aerhdsthy  FREUEE A [B] S0 2 S AE 85 C UM ML T R EE  TH A RT3 0. 01g) o I I (A1 A PR TR
2011 4F 8 A%, AYIE A K
2.2 HIESRBRESEE

B RS FRER 30.0 g, TR AL IR ES 48 h'' 0. 045 mm (TR IAE LR B, F F ORKOK: B2
FE T L A2 e ARERR R ARFRLE 121 A 10% WSS E 5 T 118, S MARE A i 5/
100g T+, il H ., #K#E(DE NEMATODEN VAN NEDERLAND) """ .{Dorylaimida—Free-living, Predaceous and
Plant-parasitic Nematodes) 18] L E S R R K ) ) (HE SR AR 20 FCH BRI 4 B 2k
FBIFFE) 2 R A R JB X R AT 432 s 2 SRR DR A EE A 43 AN AR Bl AR i 10% LA
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L E RIS (+++) , DREOE BT 1% —10% A H WASEE (++) , MERBOE B R 1% LT WA
;‘éﬁ( +> [22-24] .

T BELL B VR A A S R FH DL R 46 FR

(1) JREAJE 550 Maturity Index, MI, MIFFAEPAFERL ) MI= Y (i) xp,

(2) i) 27 4 £ B 8% (Plant Parasite Index,PPI) ™ PPI= Y c(i) X p,

(3)PPI/MI**

K, e () AW T AEVE (R T ANE ) I U © 28HF colonizer-persister (B ; n Sy AEAE P 75 A= P (1H
Yo At ) HHEER SRR P, O HIEL MBEVE AR A7 A M (R A AR 1 ) Lk HUB SRR ARSI B
& SAAREY L f]

(4)F/B"™*'"  F/B=Fu/Ba

(5) £& 4138 #% 18 ( Nematode Chanel Ratio, NCR)"**!  NCR=Ba/(Ba+Fu)
K, Ba il Fu 53 5IGR B AR R LR B2 U B

FH SPSS13. 0 #1347 ANOVA Z3Br AL AR SC 347, FH Excel #E1T245 14,
3 ER54H
3.1 IR R BEE ALK

FHRHGR ] K RG] 3 AN o) B A 2 4 44k 1h 33038 Sk, MR -1 847 45/100g T+,
SET 296 H 51 FR93 J&(Hi A 4 Na{UEERIRL)  BEAER L2 KE 1,

#2 ARSEESEARENEE T RS AREARRE L cp

Table 2 Compositions of nematode communities composition and c-p values of trophic groups in the three alpine meadows different in plant

community in North Tibet

& Abundance
& 2011-05 2011-08 2011-11
Genus ZhE EmLEE EOLSE ZRFE SIEE EdUEE ZEE SlEE EduEE c-p

B HFE ML H Fungivores

Aphelenchus ++ ++ + ++ ++ ++ ++ + Fu2
Paraphelenchus + + + + ++ + + ++ Fu2
Aphelenchoides + + + ++ ++ Fu2
Tylencholaimus ++ +++ ++ ++ +++ ++ ++ ++ ++ Fud
Ditylenchus ++ ++ ++ ++ ++ ++ + ++ ++ Fu2
Diphtherophora + + + + Fu3
Doryllium + + Fud
Leptonchus + Fud
FE A2k I Plant-parasites

Criconrmoides + + ++ + + Pp3
Criconemella + + + ++ Pp3
Criconema + Pp3
Hemicriconemoides + Pp3
Hemicycliophora + Pp3
Paratylenchus ++ +++ + ++ + Pp2
Tylenchus + ++ + ++ ++ ++ + Pp2
Filenchus ++ ++ ++ ++ ++ +++ ++ ++ 4+ Pp2
Miculenchus ++ ++ + ++ Pp2
Coslenchus + + ++ + Pp2
Rhabdotylenchus + Pp2
Aglenchus ++ + + + + Pp2
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F & Abundance
& 2011-05 2011-08 2011-11
Genus ZHR mILEE ECOURE O BB SR EILRE O BER SR EdlEE c-p
ek ek ek ek ek ek ek i V%

Boleodorus ++ + ++ + Pp2
Basiria + ++ ++ + ++ + Pp2
Cephalenchus + + + + ++ + ++ Pp2
Tylenchorhynchus ++ +++ ++ +++ +++ ++ +++ ++ + Pp2
Tetylenchus + Pp2
Neotylenchus + Pp2
Heterodera + Pp3
Geocenamus + + Pp2
Helicotylenchus +++ ++ + +++ + + ++ ++ + Pp3
Merlinius ++ + + ++ ++ ++ Pp2
Pratylenchus + Pp3
Pratylenchoides ++ +++ + ++ ++ Pp3
Malenchus + + + Pp2
Tichodorus + + + + + Pp3
longidorella + + + + + + Pp5
Longidorus + + + + + Pps
Tylenchida — J& + + ++ +
Tylenchidae — J& + +
YN B PELR H Bacterivores
Acrobeloides + ++ ++ + ++ +++ ++ ++ ++ Ba2
Cephalobus ++ ++ ++ ++ +++ ++ +++ ++ ++ Ba2
Acrobeles ++ ++ + ++ ++ + ++ ++ + Ba2
Cervidellus ++ ++ +++ + ++ +++ ++ ++ +++ Ba2
Chiloplacus ++ ++ ++ ++ + +4+ ++ + + Ba2
Rhabditis ++ + ++ + ++ Bal
Mesorhabditis + + + ++ Bal
Eucephalobus + ++ + ++ + + + Ba2
Acrolobus +++ Ba2
Alaimus + + + + + + + + Bad
Plectus + + + ++ + ++ ++ ++ + Ba2
Anaplectus + + + + + + + ++ Ba2
Wilsonema + + + + ++ + ++ + Ba2
Tylocephalus + + Ba2
Bastiania + + + + + + + Ba3
Prismatolainus + ++ + + ++ ++ + ++ Ba3
Odontolaimus + + + Ba3
Rhabdolaimus ++ ++ + + + ++ + Ba3
Teratocephalus + ++ + Ba3
Achromadora ++ + + + + + ++ + ++ Ba3
Dichromadora + Ba3
Ethmolaimus + Ba3
Chronogaster + + + Ba3
Microlaimus + + Ba3
Dintheria + Ba3
Monhystera + Bal
Eumonhystera + Bal
Cylindrolaimus + Ba3
Chromadorita ++ Ba3
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=EJF Abundance
B 2011-05 2011-08 2011-11
Genus Zh SR OSSR BERFE mEE EdtEE ZEX mliEE EdtesE c-p

Je B - &2 AL Omnivores-predators

Paractinolaimus + 0ps
Mylodiscus + 0ps
Discolaimus ++ ++ + + + ++ + Op5
Aporcelaimus + + + + 0ps
Aporcelaimellus + + + ++ ++ ++ ++ ++ ++ Op5
Dorylaimus + Op4
Mesodorylaimus + + + ++ + + Op4
Enchodelus + + ++ + + + + ++ ++ Op4
Nygolaimus ++ + + + + + ++ ++ + Op5
Labronema ++ ++ ++ ++ + + ++ ++ + Op4
Allodorylaimus + ++ ++ + + ++ + Op4
Eudorylaimus + + + + + opd
Epidorylaimus ++ ++ + + Op4
Dorylaimellus ++ ++ + ++ + + ++ ++ Op5
Axonchium + ++ + + ++ ++ + Op5
Aetholaimus + + + + + ++ Op5
Dorylaimoides ++ + + + + 0p5
Campydoro + + Op4
Mylonchulidae + + + + + + Opd
Clarkus + + ++ + + + + Op4
Mononchus + + Op4
Coomansus + ++ + + Opd
Miconchus + opd
Tripyla + 0p3
Dorylaimda —J& ++ + +

Mononchina —J& +

# Ba FLANZRL ML, Fu AL ZEL M, Pp A A7 A2 282k L, Op A4 - T ZE4i ol

I Fu [l Ba B P B or

—
S D [} (=3
S (=} S S

HHXT 2 /%
Relative aboundance

8]
(=}

ENCHIEREECIEEE
|| il

S (1 ]
HWGH) | GSGA) |zSGA) | HW@EH) | GS®A) | ZzS@A) |HWA18) | GS(11H) | ZS(11A)

S

E1l SEEAAREYH#ET LRGN EFRLHEANSEETBETNEESHMETEL
Fig.1 Vertical distrbution and seasonal change of relative aboundance of soil nematode trophic groups in the three alpine meadows
different in plant community

HW . Potentilla spp. ; GS:Kobresia pygmaea; ZS: Kobresia littledalei
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ZEWESEREE 3 A B A ) 1Lk e 74 J& 7800 4%, IMAREEF-H 536 4/100g T4, Horb A A
MBI IRZ | RSN 41.91% s HUGR AR B/ B PR A A i PR e, 23 30l o5 A S 8 25.29%
F125.25% ; EHE LR R AUE RN T 7.54% . Tylenchorhynchus F1 Helicotylenchus A3\ J& , Paratylenchus
221 NENE IR, Clarkus %5 51 @ WA TE .

e L RS 3 A 3L B A 2] LR 1 72 J& 18006 S, MR -5 1269 4%/100g T4, Horp &
TR PR A R 2, MR 36. 17 % s R PEL IR Z BT 32.60% ; B B PR JURR: AR
B 17.84% ;24 B/ EPEL LY 13.39% , Tylencholaimus F1 Tylenchorhynchus A& , Cephalobus %5
20 NENHE WE , Rhabdolaimus %5 50 J& N A& .

P B BT 3 NI AL S B A B LR 65 J® 7232 Sk, A 34 735 4%/100g T, o B4
WML RS E R L, MR 42, 82% sHH B ML Rk, HEI T 32.32% ; 4 B/ B LR 13.35% ;
BEEMLAISE 11.51% , Cervidellus . Filenchus R L& , Acrobeloides 218 Ng hE g , Teratocephalus
S48 Jm AT IR

ANTRIAEPIRE TS T Y - e 2 th B . 22 B SRR T8 <AL v FEAE T < LU B RE O, BEVR ) 25 2 B 3% (P<
0.05) . AHEMEZ B G/ B PR L SR AN 2 A A R A AR 9 1) 22 5 B . (P<0..05)

Lk RIS A MR B AR B IR RN T R Y RV N A —E 22 5, R
Jb v FE ) L LR OS2 BRI
3.3 LIEL AR IIRELHY
3.3.1  RIRECHREEE o-p FERELIHA

K 2—& 4 KB A EREYIRE AR A I A 43984 e =200 A 7 0—15em + )2, JELL 0—5em J2 0
&%, FEARTFIITA L, epl—cpS ZEREASIREICE: 2000 5 46 BB 1. 2% ,58. 2% ,15. 0% ,16. 3%
9.7% . ANIRII A R YIRE IS 2 Hi % c-p ZERER0 0 A 1 0 B 1 R B 14 i 28 Ak i i O )

cpl B MARBGE AR D AU B RIS R B IAY 10—30em 12 A EIAY 20—30em 12 ,&%m%ﬁﬁ
VE SR 20—30em )2 A 5—15em 25—30cm + 2 g H B L OB AER I 5—10em +
J2 BB 0—5em T RMEA L, MAECE DR LS R 2, BRSRIFE IR AL s R E b

TEAAE DI RETE WA TR A IR ep2 SERE A IMAECR 2 a5y, RS A0 340 st R A1 T B - S8 TR B2
HEIMAMABCEE D, R RETE Y ep2 BRI MAEUE B 2 B SEI R IR AL S R D

LB SRETE Y op3 FERERMAKUR e 2 AL B BERER UL, 8 LU B R B b s BB SEREVR 1Y ep3 KRR
2 RTEIR T AU A 2 BUAE 5—10em )2 TERG RN I BT A%, T2 UAE 20em LR s 7R M LS T
TP IR 5 AR I R 2 BUAE 20—25em 1), 7E A RN 32 28 BUAE 0—100em 2 5 AL & R e T
R W T I 5—20em BRI FZ I 15—25em + )2 MRS S 0] 222 0AE 10—15em )22,

JUTAEFTAT 1] A IR ) RE 7% A epd SERFIOA I L SR Z MBS cp2 AL, ti )2 iR 1T
T B SRR RIS AR D s MR R A AR DL LU S R O B RS TR I AL s A
3N

cp5 RRBFL RN MABUETE R B SR DR IR 2 & I S BRI, AL 8 RO 9 dc /b s ZR B S e v
TEIR T ARG B Y cpS Z5BEH FE AR 10—20em + 2, MK ) 3= B AE 5—10em + )2 &1L
W ELEVE I opS ZEREFEIR T W 20 BUTE 20—30em )2 Al B0 32 2 1 BUAE 10—25em 42 J2 5 I img B A
PR cpS ZERE AR UL N RAE T BE SR B I AR, 25—30em +JEAR R REL

ANEREPIRETE T, LI 4% c-p FERFRVECE (N TR B O3 AT B3 R A — g 3 5, R WAL m ZE e fa) -
B REIS Y c-p RABFALLSZ B T ARSI
3.3.2  AREYEEE T R ) REZE MRk

LIRSS AR IEFR B 3, SUARTE 3 P RER AEA W) AR K= MI B {E /IR : BB SR AR
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Fig.2 Vertical distrbution of c-p groups in different plant communities of alpine meadows in reviving period
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Fig.3 Vertical distrbution of c-p groups in different plant communities of alpine meadows in flourishing period

> e L 7 R I S AL 2 R, O 2 T e SR B, BB SRR () MI Y(E A B e PR P B E (P<
0.01) , fa LLu s S RE P4 R I o8 R ) D 8 B ) S8 3 1k 22 5 (P<0. 05) 53 FhRE A T VK 1 AN [R) £ J2 18], T (B
PIRRIM 25 (P> 0.05),

PPI () 3 AR ZEIE RN Hy - ZEB S REVE > o L 8 R > b 7 R RE% 5 T (e — 3,
22O AE SR R R BCE RIS PRI B & R THE AR (P< 0.05) , S0 & SR s B ik 8 T
Wt 2 22 S KOF-(P< 0.01) 5 L s REREVR At ws B r o ] 22 5 W ik ( P< 0. 05 ) 5 X [RIFPAE M0 HEVR T AN [A] £
2RI PP EREAT Hed 3 FhRE Y REIE Y TCH 25 5% (P> 0.05)

PPI/MI AR SR R/ NI A« AL o BRI > 1 1L B VR > o B SR, I 2 ir s R R, A
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Fig.4 Vertical distrbution of c-p groups in different plant communities of alpine meadows in Withering period

(AR P A 1] B[R P 0 B AN [] )2 (B) T W 2 22 5 (P> 0..05)

TERAEWFTA FEA T NCR (AT 0. 37—0. 98,3 ARG B K/ A o AL i B RS > 0
V> BB RREIE 5 ML PPTITUT AR . AR, A8 3 Pl B 25 B NCR (BB -+ 398 8 B2 i K i A2 16 1
AR AHEEARF R T 0.5, UH BB HFTE 15—20cm 1)Z2/NT 0.5,

£3 SEEAFREWEET LELAFENEFRENTHERES

Table 3 Indexes of soil nematode community nutrition structure in different plant communities of alpine meadows

250

300

i R

+ 2 Soil/cm MI PPI PPI/MI F/B NCR
TR 0—5 3.0320. 19a 2.26+0. 13a 0.75+0. 06a 0.20 0.84+0.09b
5—10 3.38+0.39a 2.47+0.12a 0.7420.08a 0.24 0.73=0. 14ab
10—15 3.63+0.32a 2.400.27a 0.66=0.09a 0.65 0.65+0. 12ab
15—20 3.88+0. 14a 2.540.17a 0.66=0.06a 0.74 0.42+0.37a
20—25 3.30+0.51a 2.34+0.22a 0.7120.09a 0.28 0.65+0.24ab
25—30 3.120.63a 2.48=0.34a 0.8120.08a 0.33 0.67=0. 12ab
e L e B 0—5 3.02+0.29b 2.19+0. 16b 0.73+0.11a 0.76 0.55+0. 18a
5—10 2.90=0. 13b 2.08=0. 14b 0.72+0.07a 0.39 0.73=0.09ab
10—15 2.88+0.09b 2.16+0.21b 0.75+0.06a 0.39 0.71=0.09ab
15—20 2.97+0. 11b 2.3120.27h 0.78=0. 10a 0.35 0.66=0. 04ab
20—25 3.09+0. 38b 2.30=0.11b 0.75+0.06a 0.23 0.81=0.09b
25—30 2.910. 66b 2.50+0.41b 0.87+0.06a 0.05 0.8320.13b
AL FREE 0—s5 2.66+0.23¢ 2.08+0. 03¢ 0.79+0. 06a 0.36 0.73+0. 03ab
5—10 2.610.44c 2.050. 03¢ 0.80=0. 14a 0.37 0.75=0.03ab
10—15 2.67=0.46¢ 2.130. 08¢ 0.81=0. 14a 0.15 0.840.08ab
15—20 2.99:0.28¢ 2.060.05¢ 0.69=0.06a 0.13 0.90=0.02b
20—25 2.620.40c¢ 2.040.03¢ 0.79+0.13a 0.16 0.87+0.07b
25—30 2.660.37c 2.030.05¢ 0.77+0.08a 0.63 0.66=0. 12a

FPBUE ARV IE bR 2%, — 5 PR T RARIR R 2 58 B3, AR FhE2E 5 3 (P<0.05, X E %)
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3.3.3  HIELRHUS IR c-p KBS LML R

XL AR 5 PSR Z (A T AR DG A0 AT, 45 R R I Ak B A R K 5 S /K A i 3
A (r=0.349"" ), 5 pH B AR (r=-0.528 ") , £k HUbicE A K I I 48 5 135 pH i 5% 1 4
Ke(r=-0.485",r=0.472" ), HTARFEFRLEBEIA c-p FEBEXTEREE R T (0 ma i A [ A0 2 B T
SITMESRAEAE SR R BRE  FF 3 A A B [R]85 R 28 S c-p JERFZ R B 5 M i 2 (Al R 47 A
KAHT RN 4 PR, it — DT R S T Z M OC R,

R 4 ASE IR L epl —cp5 FSHE 5 HL TR Z 0] 10 I 2 A OCHE: s i Mk MRS 5 pHL A ik
FZHAIE(P=0.001) ,pH 5 E 4N ML HAMARCR B35 A (P= 0.015) , 58 B TEL AR BREAL 5
FETHIE(P= 0.003) ;4 MEFRLEBE cpl—cpd BB E/KEZ I T0 0 FE N, cpS KBRS R S -
B K B ERAMIE(P=0.011) ;epd ERENMASCRE S pH BEAAIE(P= 0.023),cp2 KHES pH M 3
TASE(P= 0.001)

BRI B A ML R ARG S 14 pH B R A (P= 0.006) , 138 pH 5 40 p M2k Fin 2y
B/ B TR B AMARE TE B A OCHE S B B A SC(P= 0.012) s B H MRS UMARR S
HL R E A SE (P= 0.008) , HE 3 NS L SR T B EME 4 DE IR epl—cepS S FKk &
Z A TC A KA, cpl—cpd MG LB R B3 TC B FE M SCHE; epS 5 pH [ B A (P =
0.005) ,

MR 4 A E SRS I epl—cpS ZEHES L 3 2 (B 240 W38 M 50 b s B L R R U AR 5 148 pH
) d 2 A (P= 0.047) , HE 3 ANEBEIL epl—cp5 Z5HES pH M0 i AR DG ; 24 B/l B M4 AR %k
W5 HHESKEBEAMHIE(P= 0.015) , HE 3 NREES RHES KR Z T8 EAH M, cps SRR %L
5 K EN W E AR (P=0.003),

X 3 AN AR B B I IEA T A O /AT, S5 SR B - 32k R 5 S K 8 2 (AT S 3 A DG | 44k
BB S 1% pH SR B EM I (r=-0.485" ,r=0.472" ), 4Lk doBCR K 5 13 S oK A
IEAHSE(r=0.349"" ), 5 pH #h i EHAHK(r=-0.528""),

R4 TEUERSTREARERLER cp XENMEHERHXR

Table 4 Correlation coefficients between nematode number of soil nematodes nutrition groups and c-p groups and major soil properties

Aot 1B W] Reviving period &K Flourishing period i 51 Withering period

Species AR oH ii%*&ﬁ LR oH iigﬁ LR o ii%ﬁ
/(ws/cm) K/ % /(ws/cm) IKiR/ % /(ms/cm) KR/ %

Fu — -0.659 — 0.607 ** -0.617"" — — -0.473" —

Ba — -0.561 " — — — — — — —

Pp — -0.746 " — — -0.578 " — — — —

Op — — — — — — — — -0.564 "

cpl — — — — — — — —

cp2 — -0.706 ** — — — — — —

cp3 — — — — — — — —

cpd — -0.532" — — — — — —

cp5 — — -0.586 " — -0.626"" — — — -0.654 "

w B PRI DG (P<0.05) 5 = = M i M5 (P<0.01)

4 iFig
AF 5T DX ol b Ak 7 0 oo S iy, R b AR B (R X R TS A B AR AL AR A A () s R, Rk
e bt Sz WS ABE AR Ak, 281 MR D AL SRS P R R S A, Y 3 b S e A - S A R R RN I8 AL
AR S B I e FERT ) T I R R A s T A AL S € R R 2 4 6 H 47 @B 45
R A TS PR A S R 50 JE pRGESE S R dUsR 23—4109 £5/100g T4 TR
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PN b - R 2R (8 (1630—7400 £5/100g F4) 0 EA AL F 2 BARIE MG, 3 PP RFE T, 154k
RO B HE T A - 22 b2 S > L R A > b TR

FERFIRIRETE T, 32k dUA B IR BS54 B0 52 . BB SR I A MR 2k s> 2 /Al B R 4 >
AN DA PSR > B LA MR 5 i LU R W B 2 TR M e S PR R R > B LR MR > /A B PRk
H AL R REVR N B AR S R LR S 2 B A R R > B ML R AR U A2k B A
A TR A R R A DX S BB SR ISRE, A o B T AR AR RV 35.59% F134.20% AR B/ B RS
HORIE BRI MR B LA AR, 20 501 o 2 AR S B 17.64% F112.58% 34 HUE SRE5 1) 43 S 2 B
FEYIREVR X+ R Lk OB R RE R S50 77 2 T 52,

— WA, 22 B SRR 2 e L A S A D Y e JE ) A P RS B X AT RAHEI g 1L
R FE R R AR 2 PR MR M B T, LU I W 2 ) o ) 2 B AR R R DO R
b, BRAT A BRI E 45 b A7 B, A VR A DX oy S o) ) 1 P 2 L LU B S A I B4, B0 A, 7 N 3y R
B e AR LR U A HC T IR 69% —819% 8 B T 2 Y S Ak A £ £k e I HL R 46% —
69% ' s E ERAC I 4P M AR LB 60%

B/ EEL UL T T E Y M e v S AR 2R BB BRI A/ B PR R AU s R
A He B 18 TR A XA e 1L A AR |k 1 B A R AN T - I 5 Ak

3 FRALYIRETE ) (O A0 A PR LRI R 2 22 R B2 . Yeates X 13 AN 7 22 5 i - 3228 th BV A 79
AR, AR AT Z A 19. 8% —49.9% P A A X e 3 A REVR e FE B 1 B AR TR ML
HARXF 228 R 25.25% —42.82% , 5 Yeates WA 25 A0 — 3, B AN PELE HARXT 2 B = T g s e 7 L4 v
20 B B B e WL 8 hn

ML R S AL R A (F/B) K 0.05—0.76 ,F-14 0. 37 , 4 T Ruess 28 4 45 J5 449048
HEEE T T HE 0. 1—1.0 AR RIERIN TS 3 P fEE e F/B (0 B 225 B /N T 0.5, BIAR
[FAEREE T, LIEh B R E E REEE A B 2 PR ERMEL R, H A VLR R 5 h 2%
WREEAN A s A2, X RIARIF ST NCR 25 R4 — 2L,

DL L i SRR A A S IR BB SRR EVE 19 ep3 (cpS ZEREIMABCR FMIARXS 2 78 3 M E KI5 T
L EAE  epl ep2 B cpd ZERENIAE 3 ASBS BIIK T LU s U RS S B0 R SIS op3 2RIl &
A 22 BE R v i L R TS c-p ZRBEMIMIS & s YR . ep3—cpS B R, i k3R
W, TR A A AR K, X T PR AR 7R AR BE R R T RS M AR T A B TR 2 S S
A AT e BB T R B | A A Lk AL 2 3 S Y epl BBERIMLS: 32 3 ep2 280, A= v JA]
W B RE 10, 52 THE B B SRR R A, A A PR S m Rk, MR A A 45
153 A5 . 1L B T R R IR AR 3 R B R AR i X T BB R T3 epl L ep2 RS
2N FBIRN Z — BRI cpS RIELE =3 TP, T RE R P OA 2 R s 2 R A2 38 ) O L RV 55 T i
b I B IR PR, A B R T e SR LA B e L R 2 SR RV HA 7 B AR, M
AR ISR A AR T T e PR S SR B (H 2 R AR T ) S PR A T 1 AT R i
DR T 1 - 3 v (4 AT BILAR AR £ 2 I 2 T 0 v, R TR V8 AR 1 1 0 i S 2 1, 208 T £ 00 W VR A il 2D BR A T
cepl \cp2 RBFIIIIFE . cpl—cpS JEBEAE 3 FIAEYIRETS T 19 AR 105 Dl Ul B HUBFIS i R R OL 22 8 T HE W B
TR,

3 PRI AS R AE B0 MI PPL (A R/INIUTY — 3, ZEBeSEftiE i M1, PPI YA 0 3 KR T HEW
FhAE W 2SR 3 P RETS I B M 25 S 5% . MI . PPI J PPI/MI {5 W 2K SO WAk 78 R G ke e e b 2
TR MRREE , Bongers Y45, MI 850 , B2 R GRS , I 2 W A8 RG22 33 & AR
PPIEN S sh AR S M S, PPI/MI B AEZ BTG 0L N ST R DL L858, T 2 ik
PPI B, Z 80 R 5E W s B T AR AR e 2 83X SRR & S PR 0 . 3B SR eV I 7™ E R Ak
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Mo FEWERR T, LR s2 FEDCER ST R T S 800 13 BE R (0748 IR 2, Rl SR AR | L e 3 3R XUl
SER M TR R o (HUR BB SEREIS Y M PPL/MI S EIHE 7 ) R B eI A AR e e
SEENRTHUAE 3 MHEYIIEE e SX AN R AR ZEBESRA IRV 1 opS JMEAE =3 T fe i 32 P fie A 1Y
Se—2, AU IR B R RIS B A A58 AR 75 5 R RE AY I IAJE: < cpS ZEAEXS R B TR, BUE AR B9 T AL
R, TS A 358 P — 7 e A ) S B2 A L R VRl S B A 03 3 T RE B AT — & W 1S Y ; M PP PPL/ M
3 AR /R m FE R 2 TR I R BUE AR, M (B4R LR S w5 Yo B TR S E AR HARJE
P 5 2 — WS IE

T A SR AT , 3R A AR AR BRI 5 S K AR 2 A OC , (B — AP X AN [ 38 SR I
£ c-p KRS TSR BEATAR SR T I A BE -4 A E IR IEHE S epl—cp5 5 HHES/KIR Z [0 3 0 W] 2 AH
KM, R TERR GG T Z AR AR AR TR 5 H S K i 2 18] 59 8 U1 5C 2 2 el i 7 ok
i, Kb T — T

ANFVEFRIERE G BN 1 Z T8 ARG AT A5 SR AR < 2 B/ A B PR 2 U7 B 301 4l 52 3] + 55 K i
ARSI £ O PEER S 8 pH Z (] A5G R B D), 7 R ST U I 408 52 38 4 o S 3 A0 B2 ) 5 0 400 7 P2 R AR
TEIR T WIS pH A A,

cpl—cp5 JEHE FRIE X1 8] A RH G o B 45 R 2 T, - 38 5 7K o X 5 U RIS 01 opS SRS MR 450
R i pH MIXHR IR cp2 B opd JEfE, AN IR op5 ZE/E AR W 203X — 45 R UL, 4% c-p 28
FETEAN [ IF S0 BRI IR 5 O MR, AN TR] , opS SEBERS BREE IR - B9 A6 AE 5 A~ o-p FERFR RO B, RR B LI
LSRG A o-p RBRRCR A 35 A

T AR RN A R LR R0 | VR R A DR B e R M A R o 2 - SRR AL o3 A
FIRETEG5AE  AHYIRE R IR 2 Mo e 2 - 3Rk e (0 ZE R S O A A, 5 h R i L3R S R G s &5
FEFIEAR , NIX— KR FF5E T R S A S R A H R X
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