ERRESE AR
2016 4F 11 A

+ o iR
ACTA PEDOLOGICA SINICA Nov., 2016

Vol. 53, No. 6

DOI: 10.11766/trxb201603020025

FERBIEM EMERE TIEL HBEIR

KT

FEA

EX

(1 ERE R LR S n R e R G SR E, Bt LTS, MiAt 210008 )
(2 JLPYAE 2L L AT R T S0 s, P EARR A B 20 e A Sty , VLV IR 335211)

(3 P EPBEBERY, dbnt

=

100049 )

PAVEAE 104F AL LD RE BT, 0 ) B AL A SR AL L 5P S RV AL B, T AE2E

BUVIRAL AR AR AR PR L | EAEAL BEAE A RSP ARMRBR L8, 7oA L ek p Bl . ZREPE IR
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2= B G SR A L, VRS2 —Fh R AT . ATy
B (1) 5 il AR R i 1) 0 1

FEAR (Atractylodes lancea ) &=—Fh 3R &
NIRZ LMY, TELI R b Ve 5 B 52
fRAEA RS IER . AR REN, HE
FE AR DL ARG TR RUE Y X R R
HEE S BEE  BRARAE R S A . MR A
TR PO =0 e Uk 1 NI (P N b B (2 Bl =192
T 5 3 2 6] B AH BAE 2 3 BR s vh 22 R A A
FRAEEYATRFNE W, HE9E—11+0%
RAEBRG, WP WS AR ME U (B 4E X %
VERERT I ZREE R, T 2k e fE Ry - 498 p Rk )
TRoRshy, fess G w4 58 b i AR Y Fn R AR ) 3
Bi L G, WS ELE  E  E HE s B
W), A BT T VRS OO0 % 4R A g A S PR 1) 5
e, Xo RS ] VR AR 2 2 fife R ) 32 A I i PV P AL
AEEE L,

1 MRS

1.1 ks

A A R VLV A VR T A v L0 Rk v
P e 2138 A 28 Sl K I /N X (128°13" N,
116°55' E) , NEMNLaF+RELOE, ZiK
B AEFERE S (4—8H ) Mlfed, &ZKH,
CEZ AR AR 104, AR, 7E/NXAEA:
AT, LBRERZEL, ZACR%EO0~ 15 em T HE, H]
TARGAL, AR AN T LR,

WA A “ERAESS T, WA VLI SR
AALEXN G, S b 5 A

B S ARG R T de g, T3 H Mk E
fach: . — AR ZE TR .
1.2 ZRRAEHZE

AR T 5—8 A FE b B2 B 1 st - AT

1 EETRETIEERER

Table 1 Basic physical and chemical properties of tested soil

) , A o A
o AL 2R 2k gl Bt 2 AR
R Readily
pH Organic matter Total N Total P Total K Alkaline N Available P
Soil . . . \ . . available K
(gke™) (gke™) (gke™) (gkeg™) (mgkg™) (mgkg™") »
(mgkg™")
AR 4.64 10.59 0.75 0.46 10.30 42.88 13.56 189.2
Red soil

FEFTRE NPT, B2 e g A6 By 2 XU
EIX, AFEEAE15.7 C, ©ELE237 d, £
REF KELL17 d, AEXIREKELL 106 mm. FREER LA
Ab, HABIREE &5 AR AR SRR 3 K
B AL S A B AR AR BRI AR R R A
PR LA EE L B KAEIE LA (62 cm
x 22 cm x 22 cm) T, B4 ke, HFAEL
. Bk R — B A A Rl I RS R A T AR
Vit , BEOC2ER, SVHE40 cm; [AIFEALER. PRIEEF
55 R B AR B A — o, B2k, 2
JJG, BT —uh, B2k, K40
emo BE/AEAMIRER2.67 o, FHEEHNG6.67 ¢, B
B (KCL) 2 g, BIAEO.13 g; RN, H
bt A 5 46 A2 AR TR, BEADBRSAS T4 . N[ kb 2 )
Bk . BRELARAE BRI AR R — B, R R KA
20% ~30% LA o ALERGAE, SR “EHMRIL” 4

SR FPAERPAE A PR L3 (MP ) | [ /EAL 2
IAEA R PR 3 (TP ) ] 4 A B 9 25 45 AR AR B 1=
HEO(IA) 29200 g, a7 159256 % ] T 42k AUy
Iy ARAMORE IR AR . R, ARK
Vet , 105 CART30 min, 75 CHFT E R,
PREFEFFTH, JER AR T 5 PR it
1.3 TEEBASPBEEEMSHAE

100 g B AR PR Ae, SR g - i i - 38
BB O A BRI U JITAF (Zkik
W2 W) [ 5 AT R LRl s S e, IR AR IR £
i JBCRD ) 1 R0 B T R AR R R S 4 B R 2R
. BN (Bacterivores ) . BHERZ R
(Fungivores) it et (Plant—parasites)
FE /244 1 ( Predators/Omnivores ) 78
2 R VR0 S i B BT R, SRR R AR A
Bk 5y, rBEK100 g b oLk dui i o Bl
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BLAIZE 210045 28 U TR0~ 10 BB R AT s 45
i, AR100 A SR, RALHBAEA
iz ] Shannon-Wiener Z R385 (H' ) .
Genus dominance indexfLFEFEE (1) FlPielou 33
SIERER (J) 00T LR IR R S REE
H = -3 p;xInp,
l=3Yp/]
J=H'/InS
Ab, poh BRI SE § SRR B S A
Bl s Sy MLk e T A 2k R 2 RERL
FLHT AR R (W) 0
Wli= (B + F) /PP
LUGEE L (NCR) s
NCR =B/ (B+F)
b, BIREAMEA SR, FiEEEREL R
i, PPISMYL A .
HOH ARG R A AR 5 (ML) | Y34
2 MU E TR (PPT) P
MI (PPI) =3v (i) xf (i)
X, fC) RS i mAmER (YA ) &
AL BB P AT R LLE, v (i) R P mA
HIZETE (MW arE ) S e A S h R R T
kit B i 50 B T c—p (colonizer—persister )

A1 ~5.
1.4 ZEALE

K HMicrosoft Excel {44 F %32, FHSPSS
16,08 #4717 2253 97, Dunnett 2 5 WAL 4T
Guitordr (p<0.05) .

2 4 R

2.1 FEREEMEEERKFLIBLHZEHNT MW

20 H, SH/ELEAE, FEARRER
EREUE T EERAENEEAERK (p<0.05) o [BIfE
EFEAE A MR . EARKRIRS R T E g S T
45.4% . 22.5%M7.4%; LB E i, 5
FAVEAL AR L, fEAE TSR T E G T13.6% -

NER H i A 25 ROk R, BAE AR AR AR B 1 4
(MP) HLifigk 2k 1182845100 ¢ '+, HHY
AL A 580.17%, REMELMR ., EHFELR
M/ bt B mars (K1) o FfE
b B A8 A RN 2 AR AR B A 5 4 A K 0326
%100 g' 4 (IP) FI4114100g"F+ (1A) ,
5 AL FEAR H, AR PR A R AR R ek D
(p<0.05) , HrifEY % EL BB ERMIT
48.78% ~ 64.63%.

T2 AELEBREEKIERR

Table 2 Growth indices of peanut in monocropping and interplanting with 4. lancea

Ak k= FARK i+ & JRTE
Treatment Plant height ( cm ) Main root length ( cm ) Straw yield (g plant™) Pod yield (g plant™)
#ifEMonocropping 25.67 £ 0.58a 13.33+0.58a 15.64 + 0.69a 22.02+0.41a
[i] fEInterplanting 37.33+2.84b 16.33 + 1.53b 16.93 +0.18b 25.02 + 1.80b

H BRRFIAFEFEHRRZFEF (p<0.05) Note: Different lowercase letters in the same row mean significant difference

between treatments at 0.05 level

2.2 FBAREMEX 18 L b B TR A B B

AT 5% I AN [] Ak B ) A a8 e e a2k AU 124
& (F£3), HP#JE (Criconemoides ) 1E3%f
TR R, A S ik $062.33% |
49.45% . 58.20% . SHAEXI (MP) AL, [7]
E$E S TAEAE RSP B ARMRR HHE (1P, 1A) 4 H
kit J& ( Cephalobus ) W=EJE, i H % W&
(1% ~10%) ETARREE (>10%) o HAELE
AR PR 5 55 IR LR (Aporcelaimellus )
FEMAVE AL AL AE AR BR 48 (1P ) b BT AR S,

BEAEFERBIR L (TA) PR RH A IR
(<1%) ; thHJEEIRIE (Pratylenchus ) TE[RIE
SbFRAE A AR B A M PN RS E LR, A AR A 2R
FAEARMRPR P R .

T A XoF AN ) 7 7 2 B - M 2k e A AR ) 3
HRERW (p<0.05) , NEKEFLEBRID
AN E A kEa (£3) o BAELAE R MY
A AR 2R AR X S B R T ISR L e, AR AR
T3 JE LRI . [AE G AR5 AR AR AR B £
(IP) HAE W) 25 A 2 R ARG = 3 0 25 T R, 40
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900 B fififr/ s ek Predators/Omnivores
800

ED Fi¥hdr 22k st Plant-parasites

O frrip4h Fungivores

700

600 @ frafigsk i Bacterivores
500

400 | X

300

200

100

# i1 % H Number of nematodes (ind 100g™dry soil)

1 IA
LEBE Treaments
e MP, FAEAHAEAMRE L, 1P, [EEALBAEAMRPR LI 1A, BEABRF SRR L, TR, *RARAE LB 2
HEHZEFEE (p<0.05) Note: MP stands for rhizosphere soil of peanut in the monocropping treatment; IP for rhizosphere soil of
peanut in the interplanting treatment; and IA for rhizosphere soil of A. lancea in the interplanting treatment. The same below. * indicates

significant differences between treatments at 0.05 level
Bl N[ BEAR R+ A8 SR ISR A B
Fig. 1 Number of nematodes of trophic groups in the rhizosphere soil relative to treatment

R3 EBERFEREELEBLREHRFE

Table 3 Abundance of soil nematodes relative to treatment

F3gEEk e A%} JE Relative abundance (%) c-p i
J& Genus
Soil nematodes MP 1P 1A c-p value
BN 3.88b 18.24a 10.70b
Bacterivores
5 ¥ )& Protorhaditis 0.43 0 0 1
kM & Cephalobus 6.41 16.72° 10.70° 2
H3kMJ& Eucephalobus 2.04 1.52 0 2
BHFEL R 2.31b 4.17a 4.62a
Fungivores
Z£J@ Ditylenchus 1.28 0.51 0
¥ J1)& Aphelenchoides 0.8 3.16 4.62
HIF 71 )& Aphelenchus 0.23 0.51 0
k7 RoRaces =2 80.17a 59.35h 84.04a
Plant—parasite
#J8 Criconemoides 62.33 49.45° 58.20° 3
SR JE Pratylenchus 17.84" 9.9 19.54° 3
et 8 Meloidogyne 0 0 6.3 3
TR/l 8.65h 18.24a 0.63¢
Predators /Omnivores
Fh o 28 J& Mesodorylaimus 4.52 0 0 5
fLWH J& Aporcelaimellus 3.57 16.03" 0.63 5
WoF 26 )& Microdorylaimus 0.55 2.22 0 4

o *RARMBIE CARECE R BB DR B BN10% L, ) o B —47 R [ B FOR OR A 4b 3 2 ) 22 5 8 3
(p<0.05) , T Note: * indicates dominant genera ( with the number of individuals accounting for more than 10% of the total of
the soil nematode community ) . Different lowercase letters in the same column indicate significant difference between treatments at 0.05

level, the same below
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P2k . B A SR ORI B/ A B R AR T
FPEE AN B E S UMD R B, R
B2k A E D, 2 TR A R R A A AR 2
Fefil e & AR fb . B2, PR EIE T PR AR
VEAEA AR BRAs ) 27 AL 2 U AN 21, g g
AR R L R R R R/ R A A R
JE, AT L R SR e o
2.3 FEAREENLIEL R EE SRR
[ VE R E R T AR L (1P) A
GARMRER 458 (1A) KB BFHES W ZHE (p
<0.05) o HHA/EAFEAIEL, [AI4F Ak 2R A6 AR AR

BrA4HE (IP) 4 i Shannon-WienerZ £ 35 %K
(H') M-S EERRE (J) BETHE, MR ERE
(A) WAL FEARMER L4 d 35 FEHe 5L
(J) BETE, mHAIEEOA BEAR (R4) .

FLWT AR T R (W) 7 A Ak 3 b f /N
(0.14) , [BIfEALFAHE (1P, TA) LA WHEE D
EFtm, MNCRIGEL B ZEA L (£4) . HHE
e BRAT IR ER 36 3 RAR PR 3Lk s i A
M A 2k RGeS (M) | A PELR dUl s
% (PPL) T 284k, (H AR 30 0 48 A MR PR
TR ML RN, PPLE W/,

R4 HEBERFEAREELEBPHTIREHRFENETEY

Table 4 Ecological indices of the soil nematode community relative to treatment

FEH Index MP 1P IA
ZRE 45 % Shannon—Wiener index ( H') 1.28 £0.010b 1.48 +0.025a 1.22+0.015h
M H#E FEFDominance index (1) 0.43 £ 0.007a 0.31 +0.020b 0.39 +0.023a
Y51 B B Evenness index (J) 0.53 +0.041h 0.67 £ 0.042a 0.68 +0.017a
LRI R 8 8 Wasilewska index (WT) 0.14 £0.012b 0.30 £ 0.030a 0.20 + 0.005b
2% 13 1 H Nematode channel ratio ( NCR) 0.79 £ 0.041a 0.81 = 0.042a 0.69 £ 0.014a
[ FR A 16 2 A 4 B M aturity index (MI) 0.65 + 0.023h 1.34 £ 0.007a 0.34 + 0.028b
T 77 A 2k AR B $8 B Plant parasite index ( PPI) 2.41+0.130a 1.78 +0.120b 2.52+0.170a

3 i ®©

3.1 EEX LIRS HAER ARG

TR BRI K SR 2R Y
R AW FRBE N TR - AR RS B A
[ VE Ak PHUAR s - 98 28 i S B0 R DO R SR 4
M AR, AR RN R AR AE R G R S IR
SNEEE N

BRI (] £ Ab AR PR 4 8 2R A DS 5 B v 4
14 25 S e KR AR ) 5 A e . KA A AR AR B
T MY T AL ()8 Criconemoides ME K&
Pratylenchus% ) WA Ek80% L I, XAl g
BRI T P — AR R HEE O R R AR
ARG W, A A A A R R KA
S P00 TR SR AR S e A8 A AR PR Bk
AT BB AR ) 27 A 2 RO 32 1 0 2B PR AR . AP ARl
AR L RE N E IS . PR
R AT AR A ) 27 A S A AR 2 B, OB X U
A AF R S O AR AR AR B Y 1 5 L AT TR AR

PILRAAEEREM

HEAE AR R S5 4B A AR PR B 40 T 4
HOFNE HL T 2 H DL R 2 0 /4 B e AR N 32 B 1 (i
HHn, BARERENAESYEL DMENIREE
W, e Er 20 T 2k TR R 2 U ek B A
ELRSEMAY . WAL o e S R A A
W, b A S i A A SR
MR T R AR AR UL T A R
BIRY, BT LU o ek oy R RUE
YR E 454, [Tl e ar e g L, BE
IR H X R fE %
3.2 EMEXM L HEBEEESERMREM

Y 2R R E A A LS A B R bR,
FiShannon—WienerZFEMEFEEL (H') F8500] S
TRV PRI ) 25 RE VR R I G AR 2R R
PEF R (1) W s 2 AR 345 Fh A 0 RRAE , 45
BoB%, DEBH MR dURETS LR E . AP
B, BRSNS AR, Bk
2h Um0 PR R SRRV (9 2 R A
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ik, Zempfttamp—1b, HIERUESPiS5R0E
PERRAR Y L ARSI, FEARREBERS T
AR PRk i A &kt JE ( Cephalobus ) F1£L0A
J& (Aporcelaimellus ) FIMXTF R, WEREML T L
BRI e %, 2% 7 Shannon-Wiener®
FEMETR R, UEHIE G R B R 1 AR A iR PR
WA, B T R R 0 A E AR E T

L M WHE BN T b HIE a8 1k
wh, WHAEMRER UG iR E 2 iy 3 4 b
Z5RE, RZMNEBWTEEFEHEHEL R
e HEL RSS2 m] L e ek b b
ZEM A AT R R L L B T RS 4
WRY, EESHEFERNIEEYNAT ik
M) FE LS5 U T 2 R TR 4 U AR A A
YiAF g, HIEEBOIRMOE WA 22 . Ao,
HEAFAEAE AR BR R ) 27 A 4 L X, BB
M WIHEEEAR (W< 1) , @RI
o (B S AEMLL, PR ARME D ER &AL
MRBR 2 A WIHs 5, VLB F G AREEEE X2
MEMELEMEHRL RS S LIEEY M 1L
AR, BCEEMEAR AL A E ORGP o
ElEA A K

NCRAGEH T PEO B 1 WA BLT Y O3 ik A%
B N CRAE 2 B 1+ 8 B A WL S5 o3 R SR
AR, MES 5 MRCR S TR .
AwsEd, FEARMEE LA MR PR 1L HNCR
HWA B R, (A5 BIENCRAEOSUL I, %
HH A A 3 SRR S B ) o R AR 3R B AR S A
W o MUFIPPIH ABEfr A28+ 401 shoo) L e i i
I, AR A MU K I+ A S R g i sh o
LIS ORI RN, FEREEE B ERS
TAEAAR PR 1Lk B MIFE L, FRAK T PPIFE 4L,
UL RIVEREAR T AL AE R PR LI A S R G T,
EIEAEAR PR ARG T4

4 %5 B

AR ] A 7 A MR B S ) 2k RURE 5 2 R A
W o5 o SR AR 3 A T AR R Bt =7
AZ U RIN R, R T ARAE A A A A A RS
P ZIUESIREERY], FEARMBER I T EE
IRPRECR I Z R, 238 T AR PR HURE R I 2540 B
TR e, XX FEARAE Y A A e OO PR AR IO L &

R R A A R A ARSI RE L e AR PR
A0 AR 0 BB A E B AR A e T SO AR R S PR R
o KT A -G A 152 T AR LA SAR PRl AR
BIRER R L TR A VE ILER O 7 5 2t — 28
HR.

BOW Atd R KR A E & B E £
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Effects of Interplanting of Afractylodes lancea in Monocultured Peanut Fields on
Soil Nematode Community
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Abstract [ Objective] In this study, responses of soil nematodes community in composition and
diversity to interplanting of 4. lancea in monocultured peanut soil were explored and mechanisms of the
effects analyzed. [ Method] Soil samples were collected from a 10—year monocultured peanut field for a pot
experiment, which was designed to have two treatments, i.e. monocropping of peanut and interplnating
of A. lancea with peanut. At the maturing stage of peanut, population of nematodes in rhizosphere soils
of the peanut and A. lancea was measured, separately, and composition and diversity of the nematode
communities were analyzed. [ Result] Results show that in the treatment of interplanting, the peanut
significantly increased in plant height, main root length, straw yield and pod yield and the nematodes
changed in density, diversity and community structure. Interplanting significantly decreased the population
of nematodes in the rhizosphere soils of both peanut and 4. lancea, especially the number of plant-parasitic
nematodes, which used to be the dominant group. Interplanting significantly enhanced the relative abundance
of bacterivores, fungivores, and predators/omnivores, but significantly inhibited plant-parasites in the
rhizosphere soils of peanut. Analysis of nematode ecological indices shows that the interplanting treatment

was more stable in soil ecosystem, and it raised Shannon-Wiener index ( H') and evenness index (J) , and
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lowered dominance index ( 4 ) of the nematodes in the rhizosphere soil of peanut, while, increasing evenness
index (J) and altering little diversity index of the nematodes in rhizosphere soil of 4. lancea. Interplanting
also significantly increased Wasilewska index (WI) and maturity index ( MI) of the nematodes in the
rhizosphere soil of peanut, while reducing plant parasite index ( PPI) of the nematodes in the rhizosphere
soil of peanut and affecting little Nematode channel ratio ( NCR ) of the rhizosphere soil. [Conclusion]
In conclusion, the study has found that interplanting of 4. lancea with peanut can increase diversity of the
nematodes community, and improve its structure of the nematodes in peanut fields under monoculture, and
further on, strengthen ecological function of beneficial nematode and mitigate the obstacle for monocropping
of peanut.

Key words Interplanting of Atractylodes lancea; Continuous monocropping of peanut; Soil

nematodes; Diversity; Community structure
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