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Abstract: The rhizosphere is an important interface for the exchange of materials and energy between the plant and the
environment. As a result, research on investigating the rhizosphere effect has become an area of considerable interest in the
field of soil ecology. However, research reports on responses of soil fauna to the rhizosphere effect of soybean are lacking.
Soil nematode communities can provide important information about soil food web structure and function because they are the
most abundant metazoan and ubiquitous in soil. In the present study, the soil nematode trophic composition, colonizer-
persister (c-p) scale (1—5) group structure, functional structure index, as well as the diversity between the rhizosphere
and non-rhizosphere areas of a soybean field were investigated. The aim of the present study was to understand the effect of
rhizosphere effects on soil nematode community composition and diversity. Five plots of 10 m X 10 m were selected in
soybean field, which had been converted from marshland in the Sanjiang Plain of China, and continuously cultivated with
soybean for 15 years. The soybean rhizosphere was collected by the Root-Shaking method, using a 2.5 ¢m diameter core,
and sampling the soil range 0—10 ¢m in depth. The non-rhizosphere soil samples were collected at a depth of 10 cm. A total

of 4,021 nematodes were identified and classified into 12 families and 16 genera, and further divided into 4 trophic groups
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and 9 functional guilds. The abundance of Acrobeloides ( Ba2), Aphelenchoides (Fu2), and Heterodera ( H3) in the
soybean rhizosphere were significantly higher than those in the non-rhizosphere soil (P < 0.01). The results showed that the
total number of nematodes and Simpson’s diversity ( Dom) in rhizosphere soil were significantly higher than those in the
non-rhizosphere soil (P < 0.01). In addition, the number of nematode species (S), and species richness index (SR) in
the rhizosphere were significantly lower. These results indicate that the rhizosphere effect of soybean increased the
abundance of soil nematodes, but reduced the complexity of the nematode community structure. The abundance of fungivores
(FF), bacterivores ( BF), and plant-parasitic nematodes ( PP) were significantly higher in the rhizosphere than in the
non-rhizosphere soil (P < 0.01). The proportion of plant-parasitic nematode ( PP) taxa in rhizosphere was significantly
lower than that in non-rhizosphere soil (P < 0.01). Furthermore, the ratios of microbivorous nematodes ( FF and BF) in
soybean rhizosphere soil increased significantly (P < 0.01). The ratio of fungi-feeding to bacteria—feeding nematodes ( ¥/

B) indicated that the soybean rhizosphere bacterial biomass was relatively higher than the fungal biomass.

Key Words: rhizosphere effects ;soil nematodes ; community composition; soybean field
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0.01) . [FIE} 4 A~ F B LR Acrobeloides (Ba2) , Aphelenchoides ( Fu2) | Coslenchus ( H2) Fll Heterodera ( H3)
AR AR AR BRIX i TR PR X, Hop R Br X 5 AE MR BR X Acrobeloides ( Ba2) , Aphelenchoides ( Fu2 ) 11 Heterodera
(H3) J& 2 H 8 22 57308 35K 1 (P<0.01) o Pidim e ot 5 4 th BBU R a3 — 3, i3 Jm %
2 HUBCR PR 2 LR, 20 T 7 kU BRAY 87.09% 1 67.8% , HRIR X A 340 I 4 HRUBSCIR Mo 2k A B B Bk K T
EARFRIX (A& 1)

F1 XERGEREFREXEETTREZHBHANSE (%)

Table 1 Soil nematodes genera relative abundance identified in soybean rhizosphere and non-rhizosphere

EFRARE &4 Theht HRBR X JEARPRIX
Trophic group Genus Functional group Rhizosphere Non-rhizosphere
AR 2k R ( BF) /NFEJE Rhabditis Bal* 2.60 -
Bacterivores HIF 28 Protorhabditis Bal 6.49 8.9
B3k & Eucephalobus Ba2 0.65 3.2
FUMIZEJE Acrobeloides Ba2 27.92 9.7
LELRIE Plectus Ba2 - 1.6
WWRJE Prismatolaimus Ba3 - 0.8
B HEEL R (FF) —Paraphelenchus Fu2 1.30 0.8
Fungivores 1 71)& Aphelenchoides Fu2 27.92 13.7
258 Ditylenchus Fu2 - 1.6
HIHJE Tylencholaimus Fu4 0.65 0.8
#7514k (PP) —Coslenchus H2 5.19 10.5
Plant-parasites 1)@ Paratylenchus H2 - 4.8
—Nagelus H3 - 1.6
5@ Heterodera H3 25.97 33.9
/2R EL L (0P) —Epidorylaimus Cad - 1.6
Predators/Omnivores —Aporcelaimium Ca5 1.30 6.5

Ba. 242 Bacterivores;Fu:ﬁE—L%‘?ﬁR Fungivores;H;*Eﬁ"@éf;EE Herbivores;Ca;ﬁﬁ‘[‘i?ﬁﬂl Carnivores ; * L2 IR T Y c—p {ﬁ;f:
A R AR
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FTRULE L (FF)3 A RREI AR 57T Z2E o0 | [

AEARBRX (P<0.01) , 5 MACE ML HA— 50, RPFK 22 200 | [

FOAEZ s (FF) B 214 %/100 g T 8 "2 w0l [ | B %
2a) . B FRATEALE B BB Y I 2b R, S (R
E%l‘gﬁﬂ ( FF) Qﬁéﬂﬂﬁgﬂéﬂ ( BF) Hﬁﬁlﬂ'f:*ﬁ IK/%IZ E/‘J Hﬁ Total number and Dominant genera

191 .2 = TARMRPRIX (P<0.01) , AR Y %7 A= 2 L (PP) 1 AERERESERFE LM% RS RBRERYE
B/ 2B d (OP) B9 F ) 76 AR Bm DX %) EE ) f2. 5 K Fig.1  Numbers of total totality of nematodes and in Rhizosphere
TAEMRPFRIX (P<0.01) , and Non-rhizosphere
2.4 LI AR ISHREL

HRPRIX SRR PR X 45 AR A F8 B Fr 46 SR an e 2 s AR PR IX 26 U P A 8 (S) FNEk U Fh 3= & BE 48 5K
(SR) ¥ i F (R FAEMRPRIX (P<0.01) 5 23F 3 2R ZHE M8 20 ( Dom ) X4 UL AR EURR , 75 A B iZ 48 B 52 ma 8/
HPRIX 2R Dom $5%% 0.23 B 5 TARMRIRIX 0.17(P<0.05) ;28 & SR BB AR B (TD) , ARFRIX (3.05)

http ; //www.ecologica.cn



16 ] TR A ARBRRON A L ek ORI 5 e 5

300 60.00
33 B MK T
< 2 250 S
S o JeHLBRIX £ 00
§ & 200 2
g :_é E i 5 40.00
— =)
Hos 150 ¥ 2 3000
XK 3 = % <
N =] = o
5§32 100 £ 20.00
o .2 G
£ 250 & 10.00
T-BF T-FF T-OP 0
BIREMEE EIRIREELH]
Numbers of trophic groups Ratio of trophic groups/%

B2 KRERFRRSFERERLEEREFLFHNE LFISH

Fig.2 Abundance and relative abundance of four trophic groups of soil nematodes in Rhizosphere and Non—rhizosphere
SAEMPRIX (2.81) s 2k HU RO RIS E (W) RBUWARBRIX (2.17) >AEMRBRIX (0.81) 5 MR PR IX & B 5 40
P2 HUEa (R (F/B) A HU PR 80 ( NCR) MR THEARBR X, Horp AR PR IX AEARBR X F/B {22 5 35 % 2 3% K
F-(P<0.01) .

®2 XERBRRSIFRERELHEERESEY

Table 2 Ecological indices of soil nematodes along in in Rhizosphere and Non-rhizosphere

HEARTRE HRPRIX AEARFR X F Al P1H
Ecological index Rhizosphere Non-thizosphere F-value P-value
S 10 15 12.59 <0.01
SR 1.42 2.56 24.43 <0.01
Dom 0.23 0.17 8.92 <0.05
TD 3.05 2.84 7.54 <0.05
(F+B)/PP 2.17 0.81 32.54 <0.01
F/B 0.79 1.43 20.67 <0.01
NCR 0.56 0.59 1.03 NS

SR AL Spices; SR : F & EEFE %L Richness ; Dom : 23 8550 Dominance ; TD ; 5 #5 ZFEPMEFE L Trophic Diversity ; (F+B) /PP FLI SR+
FEEL Wasilewska Index; F/B . & H 5 B 41 H 2 140 HUAE Ratio of Fungivores to Bacterivores ; NCR ; 4% HUif 45 % Nematode Channel Ratio

3 e

ARHFFEAE =YL R AR PR X S5 AEAR PR IX %5 ) 4k e 16 J& SR8 T 12 B, KGARBR X AR PR
Xk R K 568 £5/100 ¢ T 111 214 /100 ¢ T+, @B ALk dnl K430 4 A8 F2 258 ,9 e
HBE, X2 S e A K Lk AU AY o 2 s B AL AU H AR EE B . A0 Liang 250 X6 i Hp ifE
Al A 25 R GEAS RIS PR b K T 3R U 5 P S 1 9 B} 23 B 5 MRS AN AR Y e S AR AR AR XK
ML R RIS S A B 22 B 36 JE 4R AL TR IR E R A XA R SR B LR AU A 5T
HE I 19 Bl 43 ARk, HIRE A B A S IR RUK S RSB AR Ry RE
BT H AR, AR IE 20850 K A AR R AT, 17 A6 30 K G A R AR 1k, AR 3R AE B AR i B
5if, KRB X S A i 5, R AR LA s A RF IR AR G 3025 AR 5 00 EE R s A5k g Yo A A A A R e
H A TGS R BT, SO E K SAR BRASON; (1 RE SR 101 (AE 3], A Bl T 20 B A PR A by %ot 42 LR 9% 1) 520
B, AR U6 A AN ) ] B 2 68 ) 28 U RP S AR X s 1 B SR A

VA FRFEEL(Dom ) J& Simpson 7E 1949 4FF FAE RIS i B ELHE 1R B4, 1Z 48 B0 UL AN EUER 76 Rl ot 1%
FEECR AL /N T S (SR A8 BURE NS A RAE A BRI A RIS BV S50 1 B 2 k0 AR R BB AR K
HRIR X 28 H BB 35 R T AEAR PR IX 382 U (R ARPR X 1Y Dom ZREMEFEE 3% TAEMRPRIX, AR PR
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XY S SR F8EUR EARTHEMRBRIX . 11T Dom ZAEPEFRE 7] T 0L 34 i £, #0519 Dom 5 8045 & B4R
f9'S SR 5 i IR PR X 28 HORE 7 AR 3 Rh R B — AR POy 8 hn e 2 iR 2 52 (H AR 1 4R i
RO IS A . HARMRPR AR L, ZEAR R X — 28 UL JE T3k BT 2% AR PR X AL 3 W Acrobeloides
Aphelenchoides F| Heterodera J&Zk 145 B 3 i TARARPRIX - 4982k i i) 43 A 3 68 52 FLICET 1Y) ik o b 28
BOEZ I, X — I AT RE 5 IR A 1 28 S OGP L R IR A B R DR S e R U TR I R R
Z—o BIN Griffiths 55" BFFSE & L, H TR AR Z2 10 43 17 5 2 A A 00 1 P P e o, e 20 T 28 o
HUR L R R, e A BN L IR R SN . Heterodera J& /2 BURI AR AR R 35 AR 2 R, HEAEAR B
XA 2 THEAR PR X A SR 45 R SRR X B 2 B R G AR R A 47 K&, i Acrobeloides Fl1 Aphelenchoides
A ) e LY BB 4 A 28 L ( Bacterivores ) FIE B 2k HL ( Fungivores ) , AT EEIUEF #5809 &A= B9 240 18 AL S
LUK ER R R E D Y MR R S P R E Y R BOR B A G, AT PR TR
P DX 5 A Tk AR s R B DX RT RE A o — B WO SR W AR it RO AR B XU E W it s TR AR PR IX
A3 MR BRIX T w IO AR A i AR ) O RS Re ik i 2 HUOR TS 1 — U, R T R
AR

ISR B SRR RN D RES AR BT LS ) 2 RN A SO 1 FR AT /7 22 DL A 2328 0
VAT B2, 17 HL A M 3530 T8 A A it 3 M 9 0 25 1 6 AR 9% R SR IR o T & el 9%
) =AS FEEEBE (PP FF A BF) ZEARBRIX Y - 5 B2 35 1 TARMR PR IX SR A ) 75 AR 4 dL (PP) 1Y FLBITEAR B
DA AR T ARAR PR X 33X B0 R AR PR 0T e 2k UV b B ik U 26 RE (FF R BF) L4988 I o 2%
AR PR DX FCHT AR T RSB (W) & THERRBR DX, BB AR PR IX AR AE Y) 25 A 4 Ui 0 i (B2 Ty
PO EEARAR PR DX, (2 L TR B A P OB LU (F/B) T8 R AR BR X LA AR5 3 i 4 T A 0 i, T AE AR
PR DX LT AR i AR (E DAAE DG T R R AR Bl A 40 ) F 50 k3 22 6 v 7 200 T 7 9% 2L 10 0 22 R A )
8, MR T R EARFR X B HEE Z R R HOE IR A 2 0L, AT o F/B 36 800 7R K S ARBRISAE )
Hh AR BRSO N ELTRRE 78 AR RS IR AN REZ AL

4 it

AW IR L], R GARBRIX A 25 B i TR PR X B b 2 5 B AR T HEARBR X, R G AR PR
BT LR ORI I T ARAE B ( Dom ) Z2AEPE  (HFEAR 1 2 RURF IS S50 1 52 e itk . AR BRAION i 4 v T
Acrobeloides . Aphelenchoides Fl Heterodera JEZ A EE I, KIGMPFRIX AEAR PR IX 328 di ¥ PP FF Al BF
A FERM AL, SARMRER XA L, AR MR BR XA 27 A A 2 dugia 1 3539 , (BRI T AR BRogos o £
T Ho = R 5 AR B DX (e e S A PR ) = B LU THRARPRIX -3k dURB RS A 23R /R K
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