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Effect of mowing practice on soil nematode community in alkalinized
grasslands of Leymus chinensis in Songnen Plain
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Abstract: We used generic number, individual density, biodiversity, and functional group index to analyze
the effect of mowing practice on soil nematode community in alkalinized grasslands of Leymus chinensis in
Songnen Plain, Northeast China. A total of 8,335 soil nematode individuals were collected, belonging to two
classes, seven orders, 23 families, and 40 genera. The results indicated that the generic number and individual
density of soil nematodes were significantly lower in the land under mowing practice (MP) treatment than
that under fencing enclosure (FE) treatment, whereas the diversity index showed no significant difference
between the two treatments. The results also suggested that PPI/MI was sensitive to mowing practice,
which changed the composition of functional groups of soil nematodes, especially that of free-living soil
nematodes.
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DA TGE R D . HHY) 5 T IRE U SRR V),
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0 AR () A2 A A A R R 52 0 (Ingham e
al., 1985; Yeates & Bongers, 1999; 42328 FlE A Hr,
2001) . T4 H AP IR ANRIIAEG S A S BTt T
R OB TR AR ALy T A2 B EAL(FU et al,
2000; Ferris et al., 2004; Wasilewska, 2006), & [E
A TAFRIE (LI er al., 2002; Liang et al., 2005;
WU et al., 2005). FRATTUAAERA WL SR B A0 =F B b
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chinensis) 35 ) B )
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Iy BIPREL 134k th(Liang er al., 2005), £k HhbrA T
A (P E - ESh R R KDY (PO, 1998)
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R4 e Sk 8 T 28 27 5 AE AN £ A B 1 B
ey VLN AN THBECE IR) R BE: & 40 Wi 2R A
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2K B (Plant parasites) « il £ S BE/ A & KB
(Predators/Omnivores) (¥4 ¢ %54, 2001).

IR AR (SR A o BT T
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Table 1  Major soil properties under mowing practice and fencing enclosure treatments

e fiHUR(g/kg) 2%(glk) WAL (%) AL
Treatment Organic matter Total nitrogen Na*/CEC pH Total porosity(%)
#4515 Fencing enclosure (FE)
0-5cm 1.92+0.03 0.125+0.013 25.24743.15 10.05+0.12 67.30445.89
5-10cm 1.09+0.04 0.0730.009 36.222+3.34 10.41+0.35 55.765+6.02
10-15¢m 1.03+0.03 0.065+0.006 46.024+4.12 10.38+0.21 48.94624.73
15-20 cm 0.72+0.03 0.043+0.005 44.285+3.03 10.47+0.29 49.991+3.27
XE3%5) Mowing practice (MP)
0-5cm 1.77+0.06 0.101%0.011 39.757+4.15 10.31+0.42 66.055+7.11
5-10cm 1.02+0.05 0.069+0.008 50.310+7.11 10.46+0.35 52.063+3.34
10-15cm 0.70+0.02 0.041%0.005 51.404+4.68 10.48+0.33 46.173+6.19
15-20 cm 0.71%0.02 0.041+0.004 55.974+6.99 10.51+0.25 43.318+3.21
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Table 2 Composition, functional groups and cp values of soil nematodes in alkalinized grasslands

sk iﬁiﬁ‘ Fencing enclo§yre XU%"U??&@J Mowing pragtice Iﬂﬁé%@# el

Soil nematode ) 17,@& EL /’\Wﬁ EL Functional cp value
Individuals Abundance Individuals Abundance groups
HIHJ)JE Aphelenchus 1,186 . 621 — Fu 2
ZLk)E Plectus 708 T 249 + Ba 9
/NFFJE Rhabditis 577 F++ 479 et Ba 1
Wi 7))@ Aphelenchoides 395 ++ 255 + = 2
%Itk Pratylenchus 394 ++ 186 -+ Pa 3
ELJiEJ® Rotylenchus 336 ++ 363 St Pa 3
W& )® Boleodorus 292 ++ 155 + Pa 2
T8 Psilenchus 170 ++ 72 + Pa 2
TN J® Acrobeloides 127 ++ 128 - Ba 2
67 J& Diphtherophora 124 ++ 47 + Fu 3
LS Aporcelaimus 122 ++ 55 i+ PO 5
WJEJE Chiloplacus 114 ++ 44 ++ Ba 2
Wi5EJE Acrobeles 110 ++ 20 Ba 2
ZX)J& Ditylenchus 68 ++ 8 + Eu 2
K& Criconema 56 ++ ¥ Pa 3
=Y E Pelodera 48 + Ba 1
JEALJE Tylenchorhynchus 45 + 99 ++ Pa 3
Y& Tylenchus 45 + 70 i+ Pa 2
)& Paratylenchus 38 + 11 ++ Pa 2
W2Jie )@ Helicotylenchus 31 + 47 + Pa 3
S @ Achromadora 31 + + PO 3
XE & Diplogaster 25 + + Ba 1
JEMIEIE Cervidellus 22 + + Ba 2
& Xiphinema 21 + 19 + Pa 5
HWWJE Panagrolaimus 20 + _ _ Ba 1
LR )8 Anaplectus 17 + 41 i Ba 2
Th#J] )& Nothotylenchus 15 + 52 4 Pa 2
eI Ironus 15 + 17 + PO 5
HE R lotonchus 11 + 19 PO 4
X LR Mesodorylaimus 6 + _ _ PO 5
A& Dorylaimus 6 + _ _ PO 4
RN & Mylonchulus 5 + _ _ PO 4
Skt J&  Cephalobus 4 + 1 + Ba 2
WM IE Paracyatholaimus 3 + - - PO 3
7 8 Chromadorita 3 + _ _ PO 3
B8 Mononchus 2 + 16 + PO 4
5% )& Heterodera 1 + 8 + Pa 3
WiskJ& Teratocephalus 1 + 2 + Ba 3
W& Hemicycliophora - _ 3 + Pa 3
)& Criconemoides - - 4 + Pa 3
%l Total 5,194 3,141

Ba: RATERE; Fu: RELBISERE Pa: A7 3R, PO: &SR/ A 28

Ba, Bacterivores; Fu, Fungivores; Pa, Plant parasites; PO, Predators/Omnivores

AXERE SRR (I SR B2 R OR) - RS 2R
R, NEES L RS T PIRA R AL B 3 ok

M ) - 398 £ AU A NI SIS B2 e ) 2 i A,
N H T B 825 o /D 1 g 2 e i) A A R A
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Fig. 1 \ertical distribution and seasonal change of individual density (inds./100 g dry soil) and groups (genera) of soil nematodes
under mowing practice (MP) and fencing enclosure (FE) in alkalinized grasslands of Songnen Plain
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Table 3 Effects of treatment and season on the structure of soil nematode community

BT A ZHETEFR S B8] R P BEFRAL
No. of genus Density Diversity index (H') Evenness index(J)  Richness index (SR)

4 F P —F —p  F P F P F P

AbBE Treatments 1 4520 <0.05 10.479 <0.01 0.821 >0.05 0.138 >005 0254 >0.05
ZE1i Seasons 0.646 >0.05 0.2279 >0.05 1.684 >0.05 3.661 <005 4124 <0.05
ZHAEH] Interaction 2 3629 <005 3819 <0.05 0.104 >0.05  0.146 >005 0.184  >0.05

F4 TEBEHTLIREHEEEN
Table 4  Structure of soil nematode community under different treatments
e FHEEL A ZREPEIRE(H) B8 R Fw TR
Factors Genera Density Diversity index (H')  Evenness index (J) Richness index (SR)

[EI#4 7 Fencing enclosure 17.75+1.04° 142.25+10.88° 1.01+0.04™ 0.81+0.02"™ 6.56+0.37™
AFEFEE Mowing practice 14.8320.79° 91.25+13.88° 0.960.03™ 0.800.02"™ 6.3020.44™
%2 Spring 17.13+1.41" 118.00+21.74™ 1.03+0.04™ 0.84+0.01° 6.25+0.46
HZ Summer 16.50+1.46"™ 123.25+14.41"™ 0.99+0.05™ 0.79+0.02° 7.43+0.45°
MZFE Autumn 15.25+0.73"™ 109.00+16.74™ 0.92+0.04™ 0.780.02"° 5.60+0.37"°
R #Z Spring 19.0042.00° 164.50+25.30° 1.07+0.07™ 0.84+0.02"™ 6.61+0.80™
Fencing K2 Summer 18.25+2.21* 118.75+10.98%® 1.00£0.07 ™ 0.80+0.04™ 7.46£0.27™
enclosure 2 Autumn 16.00+1.15% 143.50+11.84° 0.94+0.06™ 0.78+0.03™ 5.61+0.49™
XENT ) 7 Spring 15.25£1.70%® 71.50£11.12° 1.00+0.05™ 0.85+0.02"™ 5.90+0.52"™
Mowing HZ Summer 14.75+¢1.75° 127.75+30.87%® 0.98+0.05™ 0.78+0.03"™ 7.39£0.92"™
practice = Autumn 14.50£0.87° 74.50+19.34° 0.900.07™ 0.78+0.02"™ 5.60+0.63"™

NETFRFORER BENE, M T RZERANRE, AFTREZER B (P<0.05, X 5E), ns&mRIAAKN L REIEER
Small letters denote statistical significance, same letters indicate no significant differences, different letters indicate significant differences(P<0.05 by
Duncan method), ns indicates no significant difference occurred in the whole group.

R5 WEBMSPH TN IR R GERBHEHER R

Table 5 Effects of treatment and season on functional groups of soil nematodes

df SMI MI PPI PPI/MI
F P F P F P F P
AbBE Treatments 1 0.030 >0.05 1.974 >0.05 2.941 >0.05 4.429 <0.05
Zi Seasons 2 10.017 <0.01 6.303 <0.01 0.345 >0.05 3.017 > 0.05
L HAEM Interaction 2 3.940 <0.05 3.721 <0.05 1.574 >0.05 4127 <0.05

KHYMAEE. MIRE. PPHREFPPI/MIE
W FORE b (1) 328 dORF T D RESE M0 22 57 . DhRE(CE
)RR MlepfEfie W2, HF BTG Y MI
P BN Mg £ w10 B SR L i PPIE SR
PPI/MIME, 2N EE S = T A B A e
T T B, SMIFRE. MBI PPIG R 1 8]
ZE AR (P>0.05), R AT PPI/MIE R 8] 2 5 W i
(P<0.05)(K5H146). 4K, SILMIReRHER
KAHLL, PPI/MIE REMS B5URK S5 IOX) 135 310060 8 e
JEB A A B S L sV 1) TR A

Z T ) T Rk R ) RESRHFRRAE LU, S MIFRHL

MMHaE, HF>HEF>KT, PPHREL, HF>HF
>HKZE, PPUMIE, FF>KEF>HE T 2T ER,
S MIFRERMIFR 5077 8] 22 7 1855 (P<0.01), PP+
ORI PPI/MIME 7715 8] 22 S AN 2 (P>0.05) «  [R] 26FF
AN [ 25755 RAR ) 2545 AN [ PR R R) LR, S MR
MR ECR PPI/MIE 7 5 W i2.(P<0.05), PPIFREZE ST
AK(P>0.05)0 AbFA], 2= (] LA [F] 2 4k BEAN[R]
27T R [ 231 AN [ Adh 8 i) L A 4 SR 25 6 2 AT
R PPIMIME 1) 2 7 2 BRI T St b 3107 X
MY MIFR BUR MIFE 5 22 5 0 3 2 BT I 5%
TR
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Table 6 Characteristics of functional groups of soil nematodes under different treatments

T-Factors SMI MI PPI PPI/MI
[ #44}& Fencing enclosure 2.20+0.05™ 2.04+0.06 ™ 2.56+0.06 ™ 1.27+0.05°
NE7E5) Mowing practice 2.19+0.06 ™ 1.93+0.06 ™ 2.69+0.04™ 1.41+0.05°
#Z= Spring 2.22+0.02° 1.92+0.06° 2.66+0.05™ 1.40£0.07™
HZ Summer 2.33x0.072 2.17+0.09° 2.62+0.10™ 1.23+0.08™
*Z Autumn 2.02+0.03"° 1.86+0.01° 2.59+0.01™ 1.39£0.01™
. #7Z= Spring 2.21+0.04% 2.01+0.04% 2.63+0.06™ 1.31£0.03%®
A
[ 1 HZ Summer 2.31£0.12° 2.22+0.16° 2.47+0.18™ 1.13+0.12°
Fencing enclosure

*Z Autumn 2.06+0.03" 1.89+0.02° 2.58+0.01™ 1.374£0.01%®
N #Z Spring 2.23+0.03%® 1.83+0.11° 2.69+0.08"™ 1.49+0.12°

1) % )
ﬁ;\iﬁﬁ) ractice HZ Summer 2.35+0.10° 2.130.12% 2.77+0.04™ 1.32+0.09%®
*Z Autumn 1.98+0.03° 1.83+0.00° 2.59+0.01™ 1.41+0.01°

NEFRFORZER WEN, METRZERARE, NEFRZER W2 (P<0.05, XHE), nsdoRMH N L REEZER
Small letters denote statistical significance, same letters indicate no significant differences, different letters indicate significant differences(P<0.05 by
Duncan method), ns indicates no significant difference occurred in the whole group.

4 g

R 355 By A O Az 7= o — P A kg DL )
Wk 20 KRS S A 1357y 25 7 A H HeA
15, SRR AR R R R R IR, ki AR 4k
TR RIBER SR, R R R AR R AEK
FE AR s 5, (RN X) 0 3t 3 i 5% i)
AR A M 1 R R R 3 3 32 T 5 L S B AN PR BT
(BLAE &, 2004). Jj s b, ASHF 9 X B b 18 A vk
B R AL ) L (R AR RIRLE R, 1995; B F5 5%
&, 2003), H A4 R BHZIX O B 24
TR R FRFT A o 2 AT RON S Bl AR AL 2
B ) S BRGSO AL, IR AL R T
IR FE TR, (R AR LR TTRAL

TS A A 52 R RUE TR DL 2
(B4R FIBLEE R, 1995) .« IR AL T FRI
TR AT fie 2 i o it - 32k ) A AR AS . EA
WFFTH, KT SRR TGI8 2k AN 35 B I 2 2R
KR AR T AL B R, R b ) £ SRR
YA AFE IR R 255, s RT3 56 B fb 7 s+
Bk R S AR T W R SURE R . (HAHEST
g b o, N Bl A bR A S A b ) £ e
B 2P AR B 2R . SRR
YRR G T B R, B R REER NI R 2 b
FER RGP R B 2R B RAS ek, JFRe St
AR BT ) (R AR B 22 S PR ORI 8245, 1994) 0 AL
LML R, NS S B W T o

SR AR ST AR, (2 XA ) M (1)
HeRE R S FLAGE P w2 A PRI o ANBiF T RISk
1T T34, ZFEPEM SO b n] g R Ay T AN 4% 2
BIESEIEN 2SR

g 2 U R A R I AR S R G2 B AR
B PR P B 4R R AR P (Yeates & Bon-
gers,1999; Liang et al., 2005; Wu et al, 2005;
Wasilewska, 2006). UifeSHtfs BU2 BURFRbr 2 —-
MIEHOM PPIHE ¥ i Bongers(1990) 2 i, FH LA J ik
TR MR DI RE G R AE . A TR R AR
W) 2 PR 2 RN ) 27 A 1 4 - R k- T8 B2 1)
tefol, wonge HAETE R, BIE ) RPTTHLRE I
SRS (L ANSE, 2006). i oK Yeates XA T Y MIFR
#(‘Yeates & Bongers, 1999) . AHIF 57 &5 L2 W X1 1 4=
P B IE B A 2 IR A S R M R 2
Fh-ERRBEILLH] . [ B, bk = Fa 40k
RIS B0 2 5 - 358 2 )T P U 3 2

TEMIEHL. PPIFG BURTY MIFEHON H O FERE 1-,
Bongers%:(1997) 4 i T PPY/MIE, il i N A4k
gy el 3Lk WBEE PPUMIE T =, K280 E
IRINEE 2 D PPI/MIE RS THRE A EE, PPY/MIE W]
e SIS A T S WOk A A SRR (1) T PURFE (Bongers
et al., 1997). MRIEASCHFFG R, AL S HE 2L
B PPI/MIE W % T X FE i, 5 Bongers 1) _F i
W AHALL, 2 B X335 Bl 6] - S8 A A PR B A S = AR T
BB, Re NS SO R I SR A A R
TR T e R
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