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ot T R R K2 v B 7 O = B B A s Y B b P 36 32 b ( Oat grassland , OG ) IR SR B4 ( Natural grassland , NG ) A9 + 3828
BRI TR, S AR H 10179 4%, SRE T 2 40 8 H 50 Bl 143 & P XH I 477 55/100g T+, HEZZ b 5 R AR Fidh +
B MBEVR A B W] 0 25 5 o VR 45 1 SR BB N L TE € I8 (Acrobeloides ) |\ JEL AT J& ( Protorhabditis) | %2 & ¥ 71 )&
(Filenchus ) FI#EHE )& ( Rotylenchus) EARF T AR B AFTE 2 5, MMy LI M HE % 8 SR OUH I B RREL NS E
FE AR LR R A B HE B (M) Y4 335 3 T R SR B Hb ( P<0.01; P<0.05; P<0.001; P<0.01) ,Af 425 4 £ s B +5 %k ( PPI)
) 4t AR T RN R ;L (P<0.05) . PR FEHE 7 F 03 i 132k RBEVE SRR R Z AR MESE R (1) B B KT 9 H (P<0.05) ,1X
M 7 H Oy R E AN B L R LA Simpson LA EIEE(C) BE R T 9 H (P<0.05; P<0.001; P<0.01) , HLEXS N 73
7 ( Canonical correspondence analysis, CCA) S MIIH A HT45 5 R, 13 pH A ML 2R 308 A &K R 52 a4k RV 19 3=
GEREEIA T BIFSE A R AR ren S8 5 b Pl A R 22 5 70 S 0T DN SR T e SRR 5 HE T 4 O % A R A R T T FL B
HOAERER P L), AR A7 A 28 A T2 A R 7 R A R AR Sy DA B A B 2k Ok B ) B B0 T 4R R ETE RS TR A 403 1R Y
EZ5R,
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Effects of the transformation from natural alpine grassland to artificial oat

grassland on the soil nematode communities

YANG Rui, WU Pengfei * , WEI Xue
College of Life Science and Technologies, Southwest Minzu University, Chengdu 610041, China

Abstract: The aim of this study is to disentangle the effects of planting artificial oat grassland in the natural alpine grassland
on soil nematode communities on Qinghai—Tibetan Plateau. Investigations were respectively performed on the soil nematode
communities in an oat grassland (OG) cultivated for two years and a natural grassland ( NG) in Hongyuan County,
northwest Sichuan, in July and September 2014. Soil nematodes were extracted from soil samples using Baermann method in
the laboratory. A total of 10179 soil nematodes were extracted and affiliated with 2 classes, 8 orders, 50 families, and 143
genera. The community abundance was 477 individuals 100 g™' dry soil. The taxonomic composition of the soil nematode
communities in OG differed from those in NG driven by the determining genera of Acrobeloides, Protorhabditis, Filenchus

and Rotylenchus. The abundance of nematode communities, functional groups of bacterivores and fungivores, the maturity
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index (MI) were significantly higher in OG than those in NG (P<0.01; P<0.05; P<0.001; P<0.01), whereas an
opposite pattern was observed for the plant parasitic index ( PPI) (P<0.05). Taxonomic richness and Shannon-Weiner
index were both strongly enriched in September for OG and NG, compared to those in July (P<0.05). However, a higher
Simpson index and larger abundance of bacterivores and fungivores were observed in July (P<0.05; P<0.001; P<0.01) for
OG. The results of canonical correspondence ( CCA ) analysis and multiple regression analysis showed that soil
characteristics ( pH, soil organic matter, total N, available soil P and soil water content) exerted an overriding influence on
the soil nematode communities. Overall, the study indicated that the transformation from natural alpine grassland into
artificial oat grassland led to an enrichment in the overall soil nematode community abundance and a clear variation in the
community structure. Specifically, the relative abundances of the bacterivores and fungivores increased, and the trophic
structure was dominated by bacterivores rather than plant—parasites. In addition, the temporal stability of soil nematode

communities decreased along the transformation.

Key Words: artificial oat grassland; natural alpine grassland; soil nematode; diversity; trophic groups, Qinghai-

Tibetan Plateau
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WUy, I S AR T 5 A8 B P & e ) Rk 2011 4E U8 N TR T AR 2 35 1.82x 107 hm?, #%
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o e SRR, A0 SR T BT B ROK &R 340K 3600 m LA b Ji ki i e DR S TR 2 XU, AR S A K
TR BERE , HIRI A, 424 H I 2417.9 b, R FHER 4R S0 61.5 kI/em®, AR 0.9°C, e URTE
7 A EHAR 10.9°C FARAURAE 12 A, FHS R -10.3°C  AF oK i 753.0 mm, FEAE P 5—10 H K
A, oA % TCRE I . BRI LSS R PR A i L R ) -0 3 R A TP LR+ R AR AL
SV L AR, R B 5 E N 70%—90% , { APk U I i B ( Kobresia setchwaneusis ) | /)N 18 . ( Kobresia
pygmaea) FEFBPEHREL ( Elymus nutans) , PEAF R RE G822 12 52 ( Potentilla anserina) % E Mg ( Anemone rivularis) |
LEFERE WL ( Roegneria purpurascens) {7 I B ( Ranunculus tanguticus ) | %% 55 ( Kobresia tibetica) 55, #1 )il B
BEN FAR FAG T RA 7.76x10° hm?, iy [ 4 S HETFLAY 92.97% , 7EARSCEOR A H #E3h T, #k 2016 4F A T
BRI K 2.91x10" hm*" 7,
1.2 MR E

2014 4F 5 FTE 74 R RO K 2% 5 8 e J5 28 O s BRI e s 10 5 by o 358 JBCHE 22 b R0 SR 9K e A Sy RN A
M, BEFRRIHLAN A BCE 2 4 50 mx50 m B E RAETT . FERED KRBT NN AT IR 3 4 10 mx10 m
B/ INEEDT B /NREDTTRIEE 2 10 m ZcAy . Hirp 622 DA 2013 4ETT R Ao, PR i O AR R, O i SL R AR
24, FIAEETHEATHLBEBIAT, K5 N L HESF T I8 558, BRI 225 keg/hm® AL (A B BT 5R 4 =
45% ) WOEAL , RARTCHEME , A KA TR 2
1.3 FEARCRAEANAL

2014 47 AR 9 HFATHRE . TERAS/NMETT N, 4 BR LS BOR & A BOREIR BE 2 0—15 em,
ARG AR Hi's 1 BN, HEREHI TR L L IR & 1380 24 0. 5340, T 9 A TE&A
FEJTN L RR-730M 3R EEASGINE 0—15 om oAy TIEATRE KR AT PoREE 0—15 em YIRS £
BE 3 0y, IEREF T b B3Ik 22 FOR A AR 12 0y, ENL AR BB, T fe i,

SR AN PRI S0 g IRA HRE  FIIR IR S35 ( Baermann 325 ) 208 32k B /3 BSIHE] A 48 h, F 5% I F s
VA VR T 7 PR AP L AR v T - S Sl G % L e ) U R 22 2R ) 0 A U (Leica DM4000B) T
YE B g PGt AR, S IR S L AT 100 A%, A4 2k 2 T 100 2%, I
P 100 2230175006 PGt S8, AR T3 S K & R dU AN A8 5% 46 45/ 100g T+

A AR RS IR A2 o ) P g, o R4 pH R FI LA A HLBCR FH R A
R 2 RUR R Gl T Ik SRR AR Bl 5 iR TR — e SR T i , SR BRI L (ks 3
RO R A B — SRR T Ak, SRR BT L (53 5 4 1 R ) S0 U — = SR VA 28, KDL BE i s IR A R T 4 TR
B AR ML
1.4 Hskb s o pr

iz BRER AN R T OE 8B B0 2 AR BB 10% LA L35 R R348l 19%9—10% R W2EHE, 1%
DATR A 2

FRPGLR A TE 2 e AN BB A B 4T T A 1) 1 8 s o0 Ry A e S ( Bacterivores , Ba) EERERE
( Fungivores, Fu ) | ¥ ¥ 2 4= 25 B ( Plant-parasites, P1) | i &-4% & 25 #f ( Predators-omnivores, Pr) 4 4~
K

1Lk TR SRR T R ZEHEE . Shannon-Weiner 2 #EVEFE BURT Simpson P03 #5014 +
SRR REE ™, T AR

Shannon-Weiner ZHEVEFEEL(H') H =- 2 Pn P,
Simpson {L#FEFEEL(D)
D=1-) P
K, PSS i SR MAEOE BAMAEY L], S S IR O R SRR
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28 A R G B H A T 2 U EE 45 8 ( Free-living nematode maturity index , M) AH %) 5 A= 28 H
ACAE TR (Plant parasite index , PPT) FHACTEMY 32k x4 S shpgm iz, A0 .

MI(PPI) = Y cp, X p,

A, ep, MARAE Y P74 26 B (A ZF A ) IR S i 258 colonizer-persister {H ;n N ARFEY) AR L L (HHY)
ALEE) I B PO AR A AR S R A7 A M) IR B i SRR AR B e
MI {EFE 78 H H AR IS 2 r- P k- R0 LA (B 78 1—4 Z 1R 3l B A A H8 BeR W] 157 03
EEARRE FEIE cp- 1 WYL M L 8l DAL T WA RS, FERIN cp 3—5 Ay L dE s s
DI PP FEEUAE 7 Al ) A A 8 ML r- R BRI -3 B 1 L) S A ) P 2R R A BT B AR O A
B
R FHZR D BE A 48 Ok Bt T3 B W I i 72 1k, £ 45 KL Al 75 % ( Basal index, BI) il #45 %1 ( Channel
index, CI) Z5 #4850 ( Structure index , SI) Fl'& 845 %4 ( Enrichment index,EI) "' AR .
BI =100 X b/(b + e +s)
CI =100 x /(0.8 x Fu,/e)
SI=100 X s/(b +s)
EI=100 x e/ (b +e)
1, b(basal) B H ) FL A RL 4, FEEFE Ba2 Fl Fu2 X2, e (enrichment) fC R B M P i & & %
o1, EEE Bal Al Fu2 X PIAIERE, s (structure ) (U B W H BG4 41853, 145 Ba3—BaS  Fu3—Fu5  Pr3—
PrS 258E;b e Ml s BUXTRIME BN Y kb xnb | Y ke X ne | Y, ks x ns , HoH kb ke Fl ks N 4SBT 1)
INECE(HAEN 0.8—5.0) ,nb ne \ns HAZERERY -, BI 15 85 3 2005 4 13 £ W) W0 ) BE Al L o0, (RDBOR, £
YT 145 ; CT A8 A AL M A2 (R T 50 2R LLE R M@ 3, /NT 50 LAAHTHE 43 il i 48
A 5 SIFRECE SR PR TR BUR Y k=X SR AR B 58 I B W N 2 A R R A e e
JE S ELIEBUH TITM 39500 B AR (B AN A IR0 2 | + sk e e i
H I 385373 H7 ( Principal component analysis, PCA ) X £ 4% 3 + 82k AU BEIE IEATHERR . AT AEAS o
AL 56 53 B AN [7) 5 26 A % 24 [] - LR HURE v 48 A 10 22 S ME R AT A 0 . RN A6 TR 2 20 A i B R
log (x+1) et AT G IER 504, 2R FH Mann-Whitney U WA TR 50
BIF 7.9 WA 0y gLk AEE TS B R A O | SR FH LS X N 43 T ( Canonical correspondence analysis, CCA )
G3 BT HESE MR R SR R LI L VR 25 SR IR I OC R, 7340 B 7 N 9 % JBE N 2o AP A LI 4
PP 105 >R 25T 1A 73 B 33848 HORE 95 2% 18 bn -5 BREE R 7~ B AH G 1
BCH A BRRN 5347 K FH Excel 2010 ,IBM SPSS 22.0 , Canoco 4.5 # {4,

\\\

o>

2 HREHS

2.1 ALk HBEVE A AR

PR FEL Ay B gk At 10179 45, KB T2 K 8 H 50 Bl 143 J& (£ 1) ,FHEEF 477 4/100g T+,
B LB FE WU 28 )& (Acrobeloides ) 55 24 J& , M 5 BoR AR Y 74.91% ;W A JSHEIL 119 &, i BB 1)
25.09% ., BEVEAIRH IR, WEFREBENABORE , AR AA 49 J& |, MAREE 5 S0 47.60% ;
W23 A2kt 50 J& o5 B 33.02% ; E L 14 8 5 EBUN 11.93% -2 4k ik 30 &, o5 BB
7.45%(F£ 1),

L W IRAE 6015 45, KB T 2 4 8 H 116 J& , X% 508.3 55/100g T+, # WA FE A HE LN 28 & 55
22 J& , di B Y 79.64% ; FLEJE ( Rotylenchus ) 55 94 J& AW AT JEHE, i 20.36% ; RKIRFLih R AEZE L 4164
2, B T8 H103 )8 | F- 2% F373.825/100g T+ ; 3 J] J& ( Tylenchus ) 2528 J& Fy # WIS HE | i BEUE:
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Fig.1 Principal component analysis on the soil nematode communities in artificial oat grassland and nature alpine grassland
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Fig.2 Abundances and diversity of the soil nematode communities in artificial oat grassland and nature alpine grassland ( Mean+SE)
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e b i) 1 pH AN K B R T RAR UL (P<0.01) 5 A HLT 4 FUR SR & i o I T R4k
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Artificial oat grassland

H(E2),
F2 FHEMARARM T IEEBH IR
Table 2 The soil properties in -artificial oat grassland and nature alpine grassland
+ 3P SF Soil properties KIRFH NG M OG ! P
pH 4.62+0.05 5.01£0.06 5.05 <0.01
SR E WC/ (%) 29.4+0.42 35.05+0.87 5.83 <0.01
HHLF OM/ (g/kg) 48.33+1.15 43.00+0.21 4.57 <0.01
2% TN/ (g/kg) 3.11£0.07 2.82+0.01 4.34 <0.01
2 TP/ (g/kg) 0.74+0.01 0.72+0.01 1.10 >0.05
28 TK/ (g/kg) 14.50+0.25 14.89+0.23 1.15 >0.05
HRHE AP/ (mg/kg) 2.90+0.32 5.86+1.92 1.52 >0.05
BUKAR AK/ (mg/kg) 103.40+4.60 89.60+10.45 1.21 >0.05
A AN/ (mg/kg’ 114.90+7.49 75.26+14.34 2.45 <0.05

NG : KARF I Nature alpine grassland ; OG ;342 Hi Artificial oat grassland; AP ; MR Available P; AK . 3#EZL# Available K; AN AL Available

N;TP . 4% Total P ; TK: 48 Total K;TK ;4> % Total N;WC . 13 & /K& Water content; OM : A HLJE Organic material

XA M Sk U v S5 PR BT I T EAT CCA B , 55— HE PP Bl A0 265 R Py Al X - S92k i R v A+ 30
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Fig.3 Abundances of the four trophic groups of nematodes in artificial oat grassland and nature alpine grassland ( Mean+SE)
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Fig.4 Ecological indices of soil nematode communities in artificial oat grassland and nature alpine grassland ( Mean+SE)
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(533K Bal \Ba2 (Fu2) , FLANRES /N A= A 8 # , 4b
TRy TR IR BE I T BB | PR Ok A R R 2 10
]2 S K o WEAh BV T S0t 25 2k R 7 45 4 1Y
R 22— A B S R B A B F bl
PR S BT ) 2 A 4R U £ 33 b i AR B
SASCHYFIELS BB —BUrE . B AR B
i, S BB e N A e A 0% s AL I R
ACIRDL R A P A T M T 4 T A
TR SR B TR . £ 20 TR R £ LT 2R R0 17 36
T, P HESE REAS N5 -+ L AU N A B P RE R 08

Axis 2

-1.0 1.2

YIRS R E S R E Y RE IR ARE B sh Axis 1
A PR B 5 sk B 4 M S IR [ T B X R S AT

FARELHD L AR R Z S, BRI Y P74k %% Fig.5  Canonical correspondence analysis on soil nematode
B et reri NI
IR (R 1), FIAEMEZ G T AL BT Available NyTP . 255 Total P s TK: 24 Total K TK : 2% Total N
24 JE AR T] JBAEREVE T (5 E AR S, 9 PR 25 2R WC . 357K Water content; OM ; A HLR Organic material
#J]JE ( Basiria) KKEIIE ( Miculenchus) %5 9 MFi g
HE  MHTE & ( Neodolichodorus ) R %L & ( Longidorella) 55 16 A& R AR B M Fr AT MW 27 A 26 U 22
FEVEREAG, A 7 A 26 i 4L A8 fb mT BB 32 SRR TR 22 S5 Y 78 R AR R I Al kg e 2 ) | IR
A TR H R R R 0 e A R AR, T R A R S e 5 A ) A AR £ R AR SR AR AL, B
P2 00 0] 422 B R LSRR AL RN 2 R

F3 TEEOESTERERFORASNER
Table 3 The partial correlation coefficients of multiple regression analyses between soil nematode communities and soil environmental factors

T K AL

=] . 4 PR ugvel HRLA
Item pH Soil water Organic Available P Available K Available N
content material

T ZHEVETSEL Shannon-Weiner index (H') — — — 0.62* — —
R4 Taxonomic richness — — -0.63* — — —
FEVE % & Community abundances — — — — — -0.67"
4 1 2R B Bacterivore abundances 0.77** — — — _ _
12 E 4 U Fungivore abundances — 0.78* — — — _
MY 27 A= 2k %5 FE Plant-parasite abundances — -0.67" — — — _
ZERFEEL Structure index (SI) 0.60* — _ _ _ .
FERHE %L Basal index (BI) ~0.53** _ _ 056" 073 o
18 A5 %L Channel index (CT) ~0.66* _ _ _ _ .

FL R A3 RGBSR Maturity index (MI) 0.70* — _ _ _ -
) 2 LB AR EL 072" B B B B B

Plant-parasites index ( PPI)
* P<0.05; * * P<0.01

E AL O 2R BB QA RN Y N S T A R R B L A A A A U A S
HEfoK R IR DR 2) . CABIFERMT, LK o R mT DL 2542 B AR 0 N (R o
PR TOBCRE RN T7E— 2 T 53 FE TR P9 B2 AR R A PO A DL I ot R e B AR R A A gl )T
AHAY FF AR AR T A R L S T R A A AR R, R, MK 3 A X L A A A A
A2k B SE AN TR]  AEFE rh A R S KR B R TR AR B (3R 2) , PR AHE A Ml Y B L T R
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BE T RIR ;Y AR A 4 IR T R AR B kb, A, B a2 5 398 pH B2 W IEAHOC (% 3) , Hled
M pH AR R T ORSR M (3% 2) , 3K R W AR HEAE T i A W] 0 S e -8 pH )42 A £ s £ 4 TR
2R AR, Korthals 25057 W3R M1, 59t 3 b S A g 4 R B0 5 1 pH & 38 B A G, H ARk ke Hofib
LU MIARHIR ST Hh , HEAE Mo AEREVE R AR i (0 BRI b A S5 A R e, T R 0 T R P ) SRR R
SIS A EOT I R - A LR B i ol 4 pH TR BRI AR R T AN

AR S0 R AR FE ) 2 W SR bt e A S S T (8 - SR SRR IR 5 B R 2 BEE R N DR e I
A fr FE b, A A SIS TR (8 N T M ) 3 Y SRR R T AT TR R B M, DA e N TR IR S Y R
SR A T)RE
3.2 PR AE N A R TR A SR BT R

PR AHERZ o, ML 6 800 F BTN T 2, BT BL F6 85040 i T R AR R M, 3R W 62 b 1Y) - 38850 70 ' AR
YT I X8 T RIR G, 3K TT B2 RN AT HEZZ 5, Z8 HUBEVA ™D Bal \Ba2 1 Fu2 DyfE A A9 £k %k
D EHM (R 1), TSI 7 ML EL 1 BL36 40, #eZEHbAY PP 4540 W B TR AR R (& 4) , v g2t
TFAHYI R 2R 20 R o, X2k B R AR RE 1 AR

JHESZ ST P8 BURT RAR T HAH 25 57 8 28, SRRl ST AR 2237 c-p AR K B -2 B4 s
oM MR S - A B L N A R (K 3) ., i Tl E- gL e mE RSl eE s, &
PusE HHEE N E 2t FaE MR SRR A M ZSRE Y IR ST 4R B0 AR Ak mT Rk 38 22 5 X+ 3 B I 4
FARSE A /N, JHEZZ M CT R 50 R AR F L R) TG ik 35 25 5, HLES/IN T 50, U B 0 oo o Ml 7 0 )18 £ 0 I 345
VPR o i A2 o 32 AR TR Y R 28 W os R A A L R BILT, &) B, 40 S B S 380 A ) T A 0 DA
SRS (E KIS, 3553 R o R A b A HE 2 Mo 2 B e P B A L AL B R
SITHARREHE, ISR+ B HLTORIFR 0 S TR JE s il I ) R ol AT AR R JE M X —
SB N\ TR R A 4 A2 A G O SRS e Y R B R A DR, A A S R M P S i T
RS B0 H i, DAPR I HEZZ 7 398 v (178 SR ) 01 B A
3.3 i N I VR H A 3 A B 52

LR M Z R 2 AR B A 2 R W RN RN TE S S B E I E R R A5
M0 ARRFFSE R, e iR AR b - R LR A RO B R AR IR B 9 A RERT 7 A Wik % %
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4 Zig
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