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Abstract: With rapid global nutrient enrichment, the responses of soil biota to nutrient addition have gained much
attention. There are numerous studies addressing the responses of soil nematodes and microorganisms to chemical or organic
fertilization. Moreover, existing studies of nematode communities mostly focused on uplands as well as on bulk soil. As yet,
the responses of soil nematodes in the rhizosphere to both chemical and organic fertilization remain unclear. This is of special
significance for the widespread rice-wheat rotation agro-ecosystem in China, where chemical fertilization is commonly used
and organic fertilization is promoted, e.g. straw return. The aim of our study was to assess the effects of both chemical and
organic fertilization on soil nematodes in the rhizosphere of rice-wheat rotation agro-ecosystems in eastern China. We applied

fertilization treatments ( CK: no fertilizer, F: 100% chemical fertilizer, PF: pig manure compost + 50% chemical

EETB AT A S5 PETH (201103004) —FI AT HL( ) ALRL R R 35 9 X R OCHER AR BT
We#s B #:2014-02- 165 W) £ tH KR H 4 :2014- 12-04
# WIRAER Corresponding author.E-mail ; huixinli@ njau.edu.cn

http ://www.ecologica.cn



2 S % 358

fertilizer, SF: straw return + 100% chemical fertilizer, PSF; pig manure + straw return + 50% chemical fertilizer, PMF',
commercial fertilizer of pig manure mixed with chemical fertilizer) in a factorial experimental design to rice- and wheat-
cropland in Jintan, Jiangsu Province. We measured soil nematode abundance and diversity, as well as soil nutrients and soil
environmental parameters in the rice and wheat rhizospheres. Two-way analysis of variance (ANOVA) was performed after
testing variable normality and homogeneity of variance. Duncan tests were used for post-hoc comparisons. Cephalobus,
Acrobeloides and Filenchus were the dominant genera in the wheat-growing season; while Rhabdolaimus, Hirschmanniella
and Filenchus dominated in the rice-growing season. Total nematode abundance was significantly higher in the wheat-growing
season than rice-growing season; SF and PSF increased the total abundance of nematodes compared to PF and PMF; there
was no significant difference between CK and F. For nematode trophic groups, the relative abundance of fungivores was
significantly higher in the wheat-growing season than the rice-growing season, while plant-parasites and omnivores/ predators
tended to be more abundant in the rice-growing season. In terms of individual abundance and diversity, the effects of organic
fertilization on the soil nematode community were more pronounced in the rice-growing season than in the wheat-growing
season. For example, the straw addition tended to increase the Wasilewska index ( WI), while both 100% chemical
fertilizer and all the combined organic fertilizer treatments increased the Shannon-weaver index (H') but deceased the
Dominance index (\). This suggests that the responses of soil nematodes to fertilization depend not only on crop type, but
also on fertilizer quality and nutrient content. For example, combined addition of straw and pig manure was most

advantageous for improving both nematode abundance and the relative abundance of microbivores in our study system.

Key Words: Rhizosphere; Organic fertilizer combined with chemical fertilizer; Rice-wheat rotation agro—ecosystem
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CK #H I, Bt A HLAE SF Al PSF i &3 i 22 AR 10 H 32/ A VUT ARSIk (p <0.05) ;1 F . PMF 5
CK Z %A B FEER(p <0.05)(F 1)

®1 AEMEEALET/NEMKRERELEER
Table 1 Soil properties among different fertilization treatments in the rhizosphere of wheat and rice

JitAC AL B Fertilization treatments

FHEPETR Soil properties

CK F PF SF PSF PMF

INFE 2 Wheat-growing season

3 EIKE Soil moisture/% 30.5+1.4b 31.1+0.8ab 32.8+1.4ab 32.7x1.1ab 34.1x1.0a 32.6+0.5ab
3 pH Soil pH (H,0) 7.5¢0.1a  7.2£0.0b  7.1x0.0bc  7.0¢0.1c¢  7.00.0bc  6.3x0.1d
4% Total nitrogen/ ( g/kg) 1.6+0.0 b 1.5+0.0 b 1.6£0.0ab  1.7£0.0 a 1.7£0.0 a 1.6+0.0 ab
FHLFE Total organic carbon /(g/kg) 16.0£0.4bc 15.1+0.8¢  17.1+0.8ab 18.5+0.5a 18.6+£0.3a 154+0.2¢
T W) Microbial biomass nitrogen/ ( mg/kg) 41.7+6.0bc 42.0+2.9bc 60.0+1.6a 59.7+6.6 a 53.4+3.6 ab 34.9+6.0 ¢
AP Microbial biomass carbon /(mg/kg) 220.6+39.3 d 231.8+10.6 ¢d298.3+11.2 bc386.4+13.1 a 334.5+£20.2 ab175.8+34.8 d
A+ EIEI Soil respiration (mgCO,-C g-1h-1) 0.3£0.0ab  0.3+0.0 ab 0.4+0.1 ab 0.4+0.1 ab 0.4+0.1 a 0.3+0.0b
IKFEZE Rice—growing season

F 37K Soil moisture /% 38.0£2.8a 37.4+0.8a 37.8+0.8a 39.3+1.2a 40.3+0.7a 37.2+0.7 a
133 pH Soil pH (H,0) 5.9+0.3ab 6.2+0.1a 6.4+0.1 a 6.2+0.1 a 6.2+0.1 a 5.4+0.2 b
2% Total nitrogen / ( gkg) 1.4+0.0 ¢ 1.5£0.0bc  1.6+0.0ab  1.6+0.0 ab 1.6+0.0 a 1.6+0.0 ab
A ML Total organic carbon /( gkg) 13.9£0.8¢c 14.1x0.4 ¢ 16.7+0.2 a 16.2+0.4ab 17.5+0.6a 15.0+0.6 be
A=A Microbial biomass nitrogen /( mg/kg) 37.1+3.9a 259+4.5bc 36.3x1.7ab 38.5+t1.8a  39.3x54a 25.0+2.0c¢
AWk Microbial biomass carbon /( mg/kg) 230.7+16.9d 239.1+7.8 ¢d 288.8+23.7 bc294.9+20.3 ab 345.9+10.5 a 213.7+20.9d
I Soil respiration (mgCO,-C g™' h™!) 0.5£0.0bc  0.4+£0.0 ¢ 0.5£0.0ab  0.5£0.0b 0.6+£0.0 a 0.4+£0.0 ¢

FPBUE T« 5/@1%,/f‘[ﬁjd"ﬁ%x?ﬂf%@%ﬁﬁﬂﬁﬂfﬁlﬂﬁﬁﬂﬁ(p<005) s CK: ANJiti A no fertilizer; F; 100% LA 100% chemical
fertilizer; PF . FE 35 HEAL + 50% 1L HE pig manure compost + 50% chemical fertilizer; SF; 5 #F 4 F 38 Hl + 100% L AL straw return + 100% chemical
fertilizerPSF; 5 FEHEAL + FEFF 2B H + S0%ALAL pig manure + straw return + 50% chemical fertilizer; PMF : 35 3675 it A HLICHL R A AL commercial

fertilizer of pig manure mixed with chemical fertilizer

R2 ITENER GHAMERETEYFTENN

Table 2 Analysis of variance( ANOVA ) for soil properties, nematode populations and ecological indices

Jiti i Fertilization YEY) Crops JiENEXVEY) Interaction

Wi H Tterms

¥ P F P F P
FHEPETR Soil properties
A KA Soil moisture /% 1.7 NS 72.4 0.4 NS
5 pH soil pH (H,0) 13.7 181.8 3.3 *
2% Total nitrogen /( gkg) 7.8 e 10.5 o 1.1 NS
FH LI Total organic carbon /( gkg) 13.4 e 9.4 o 0.8 NS
WA Microbial biomass nitrogen /(mg/kg) 7.2 e 37.7 A 1.4 NS
T 9k Microbial biomass carbon /( mg/kg) 17.0 e 0.2 NS 2.2 NS
F I Soil respiration (mgCO,—Cog™'oh™") 6.6 e 58.6 e 0.4 NS
28 KU Nematode populations
2 HUESL Total nematode abundance 57.8 e 133.9 e 17.3 e
E AN £k B Bacterivores 6.7 o 3.3 « 6.6 ok
BEHHZ M Fungivores 4.3 i 214.6 e 1.1 NS
FEEHEL L Plant-parasites 111.5 e 4.8 o 5.5 o
ZR B/ EPEL L Omnivores-predators 2.9 # 73.5 A 2.7 ®
HZSFEEL Ecological indices
F PR 2B T 2% R L Maturity index (MT) 3.0 * 131.7 2.4 NS
AW A7 A 28 AR EL Plant-parasitic index (PPI) 0.5 NS 14.7 e 0.8 NS
FLHT SRR I8 %L Wasilewska index (W) 8.4 113.1 8.0
2% 138 % LU {8 Nematode channel index (NCR) 5.1 . 92.7 o 2.5 *
FARZFEMFEE Shannon—weaver index (H') 15.3 o 96.1 e 12.2 e
A EEHE %L Dominance index (\) 10.5 o 96.5 R 27.8 R

NS %A B EZES,; « p<0.05,** p<0.01, *** p<0.001
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Fig. 1 Effects of different fertilization treatments on total
nematode abundance in the rhizosphere of wheat and rice

VP v B by P BB+ 1 5 5 AN [ 38 S0 5B 0 [l — SRAE TR
[ Ab B ) 25 5 .35 (p<0.05) ; CK: AHGAE ; F: 100% L1 ; PF . 5% 3%
HERL + S09%ALHE ; SF . FEFT it [ + 1009 AL AL ; PSF : 3% 3 i AL
+ T2 mIE H + 50% 68 ; PMF. 34 26 3 5 A ALEHLE & K.
CK: no fertilizer, F: 100% chemical fertilizer, PF: pig manure
compost + 50% chemical fertilizer, SF. straw return + 100%
chemical fertilizer, PSF: pig manure + straw return + 50% chemical

fertilizer, PMF: commercial fertilizer of pig manure mixed with

chemical fertilizer

INEFNKFRAR PR Lk B R AR R EAXEE (%)

Table 3 The relative abundance( %) of nematode community in the rhizosphere of wheat and rice

EE

INEE 2 Wheat-growing season

IKFEZ Rice-growing season

cp

Trophic group/family/genus CK F PF SF PSF  PMF  CK F PF SF PSF  PMF
AN LR B Bacterivores 492 489 440 474 395 504 69.1 40.8 505 362 524 511

)& Panagrolaimus 1 0.9 1.6 1.0 1.2 1.6 12 04 52 25 40 65 20
¥4I Diploscapter 1 00 00 00 02 00 00 00 00 00 00 00 00
B Mesorhabditis 1 00 00 00 00 00 00 48 45 32 49 72 143

S50 IR Tylopharynx 1 0.3 02 03 1.7 1.6 1.0 00 00 00 00 00 00
FIE & Diplogasteriana 1 00 00 00 00 00 00 00 04 03 03 04 00
XUE & Diplogaster 1 00 00 00 00 00 00 00 00 00 00 07 00
Sk J& Cephalobus 2 220 159 17.1 181 182 224 1.8 7.5 5.5 7.4 103 7.2
Bk & Eucephalobus 2 10.3 7.1 8.7 1.1 7.3 8.4 0.0 3.2 4.5 2.8 5.8 2.8

U2 & Acrobeloides 2 140 19.1 13.2  13.0 8.7 16.9 1.3 3.2 8.5 7.2 7.6 6.4
WJBJ&E Chiloplacus 2 0.3 02 00 00 00 00 00 00 00 00 00 02
7% )& Chronogaster 2 00 07 03 00 07 00 1.1 42 33 22 20 42
L3RR Plectus 2 00 00 02 00 00 00 00 02 00 04 04 02
FLHUE & Eumonhystera 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0
W& Prismatolainus 3 00 00 00 07 02 00 02 00 00 00 04 02
FFUA IS Rhabdolaimus 3 0.8 3.0 3.0 1.2 09 00 570 103 17.8 55 8.1 8.1

FhE MR Pseudoaulolaimus 3 0.3 0.5 0.0 0.2 0.2 0.5 1.1 0.5 1.1 0.2 1.5 1.8

TGN )& Alaimus 4 0.3 07 03 00 02 00 1.5 1.6 3.0 1.3 1.5 3.8

BHWE M Fungivores 4177 436 420 461 537 38,6 172 221 205 259 222 149

25J& Ditylenchus 2 50 42 43 8.6 240 7.3 0.8 1.6 3.5 1.1 3.1 1.6
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AR R R /NA2Z% Wheat-growing season JKFEZ= Rice-growing season

Trophic group/family/ genus > CK F PF SF PSF  PMF CK F PF SF PSF  PMF
22 R IJE Filenchus 2 29.0 350 296 319 273 18.0 84 151 13.6 198 154 6.8

18 71J8 Aphelenchoides 2 78 42 79 5.1 25 127 8.0 54 3.0 49 36 65

YW T E Aprutides 2 00 00 03 0.5 00 00 00 00 00 00 00 0.0
L T8 Aphelenchus 2 00 00 00 00 00 02 00 00 05 0.0 00 00
JE )& Doryllium 4 00 02 00 00 00 04 00 00 00 00 00 00
B ML Plant-parasites 5.5 3.5 9.7 3.0 2.9 7.7 89 209 148 194 123 19.8

BT )& Psilenchus 2 1.3 1.4 59 0.5 0.7 1.2 07 1.9 1.8 2.6 33 07

#T] & Tylenchus 2 00 00 00 08 0.7 1.9 00 00 00 00 00 00
VWHJE Hirschmanniella 3 4.3 2.1 3.8 1.8 1.6 4.2 8.1 19.1 13.0 168 9.0 19.1

SRR Pratylenchus 3 00 00 00 00 00 03 00 00 00 00 00 00

ZR Bk I Omnivores-predators 3.5 4.1 43 3.4 4.0 3.4 49 162 142 185 132 142
FEATFNR Tobrilus 1.7 2.4 2.4 0.9 0.7 1.5 1.2 3.6 3.0 4.9 46 2.9
=ZfLI& Tripyla 1.8 05 1.3 0.5 04 00 00 05 08 00 02 00
Y05 @ Mononchus 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 03
Yt )& Prionchulus 00 00 00 00 00 00 00 00 00 00 02 00
U JCIE Thorneella 0.0 0.0 0.0 0.0 0.0 0.0 0.7 1.4 0.7 1.8 0.2 1.3
FLJ& Dorylaimus 00 00 00 00 02 03 02 02 1.4 1.5 04 1.0
HIFLEJ® Prodorylaimus 00 00 00 07 09 03 1.3 4.5 34 62 37 69
P ¥ LB Mesodorylaimus
HF LR JE Amphidorylaimus
FLUHJE Aporcelaimus
R4 & Belondira

0.0 0.2 0.0 0.5 0.7 0.7 0.4 4.8 2.5 3.1 3.1 1.9
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.7 0.6 0.5 0.7 0.7 1.1 0.9 1.5 1.0 0.8 0.0
0.0 0.0 0.0 0.5 0.4 0.0 0.0 0.2 0.0 0.0 0.0 0.0

[ R N - T - T - T - T U SN SN N

INFERR PR F B LR (AR L RO TE MR S 10% V) 1) S Sk it & ( Cephalobus ) (UL %8 &
(Acrobeloides) 122 |2 ¥ 71 J& ( Filenchus ) 5 /K #& H3 by & 2 28 A0 # @ M AT W JE ( Rhabdolaimus ) | T8 AR &
( Hirschmanniella) F122 &3 JT]J& ( Filenchus) (£ 3) . Hrh, 22 B3 T]JE ( Filenchus ) 5.4 Wi 2= 4 [|] (1 2 AL #
J& ABAE /N AR BRI BE (P2 28.8% ) 1o T/KFEMRPR (V34 13.2% ) . FTWHJ& ( Rhabdolaimus ) TE 7K AR bR AN it
B A FE A B 2 (57.0% ) 22 e T it AL B (10.3% ) FIEC it AT HLAE (°F-34 9.9%) , AR & ( Hirschmanniella ) ¥
IR REAR B 1 BT A it A A P (2 P AR B R 25 R S B ML LA BB ) (O34 15.4% ) 24 i T AN it e Ak 3
(8.1%)

T5 2253 MT B | - HELR B8 FR TR A AR XoF T A it A Ak B2 [ R i b 1 40 22 ) 350 174 W 25 25 5% (p <.
05) s VEW Rt AE 14 28 A PR B 200 TR 26 e A 1 1 48 H RN 2 £ /40 1 TR 2 A I 355 ) T ) 5 B TR 4 g
WA (6 2) (p <0.05) , BAKE , E B 5RBML N EFREREMTEERES NERPRITA LB
HIE HEL R (2 44.3%  FEZ 1 22.4% ) 12 KRR bR, R PR LR R (2 251 5.4% , REZF- 1
16.0% ) FZ B/ 2 UE B (2 223 3.8% , R34 13.5% ) IR T /K REMRPR (% 3) o MEAEXT/INAZ Ry 2k
HUBFRERELEA M BN, W KR TR BOR (8 2) . 2P PSF g B R m B A& i £, PF B
EPEEE AL R (p <0.05) ; BANE L MM A B/ B ML d = & b B R WA W E P22 R (p <0.05)
(El2), FEEh, EArA#) B8 E MMk R, BE RS/ ML R FE (p <0.05) ;% PSF
Ah, BB E R A B T (p <0.05) (K 2) .,

2.4 R AUESTREL

T 2253 M B K R AR B 1 T oy 2 06 2k e S0 As B (M) R B PR e R U B (PPY) 4 1T i LG (B
(NCR) FI&E R ZREHAEEC(H) ¥ 83w T/NERPR , LU RIT-R I8 8 (WD) FIIEREFR B (N ) BEMRT /N
HRBR(p <0.001) (2,3 4) ;AL SVEYRIAZ BEAE X WI NCR H'FI N S0 5235, %t PPT FIl MI (195200 A 5
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Fig.2 Effects of different fertilization treatments on the relative abundance ( %) of nematode trophic groups in the rhizosphere of wheat

and rice
&1 P B R PS5 - 1158 5 AN TR 9 S0 R 7R [R]—SRAE ol 3O A )5 3% 2T L £90) 78 AN [) Ak 332 ) 25 57t 1 3 (p<0.05) , A A i 7 B D 45 4cb 242 ]
ZRANEE (p>0.05)

F(p <0.05) (F£2), M ML PPI NCR 1 H'7E4&- AL M A 3% 25 5, SF Ml PSF (1) W1 I\ H B & & T
CK(p <0.05) ; FEZ=4% it AL AL B 28 FAAIC W AT N, SB35 45 HY X% PP S2IRR .35 (p <0.05) (£ 4)

x4 NEFNABEHIEERESEH
Table 4 Ecological indices of soil nematode in wheat and rice growing season
JitAE AL 3 Fertilization treatments

HBFEEL Ecological indices

CK F PF SF PSF PMF
/NFEZE Wheat—growing season
B A TR L RS E B MI 2.1£0.0 a 2.1+0.1a 2.1x0.0 a 2.1x0.0 a 2.1x0.0 a 2.1x0.0a
L) 35 A 2% ARSI PPI 2.740.2 a 2.6+0.1a 2.4+0.1a 2.5¢0.2 a 2.7+#0.2 a 2.7#0.2 a
PRI R R 5L WI 26.4+5.7 ¢ 30.5+3.5 be 124£1.9¢ 44.4+9.7ab  52.1£6.3a 13.5£3.1 ¢
2% W3 % HLfE NCR 0.5+0.0 ab 0.5+0.0 ab 0.5+0.1 ab 0.5+0.1 ab 0.4+0.0 b 0.6+0.0 a
TR Z RS W 1.920.1a 1.9+0.1a 2.120.1a 1.9+0.14a 1.9+0.0 a 2.00.1a
PR EFEEN 0.2+0.0 ¢ 0.2+0.0 ¢ 0.240.0 ¢ 0.4+0.1 ab 0.4+0.0 a 0.3+0.0 b
JKFEZE Rice—growing season
B A TR LR RS E B ML 2.740.0 a 2.540.1 ab 2.6+0.0 ab 2.5+0.2 ab 2.3+0.03 b 2.4+0.1b
FELH) 2 £ R A 5L PP 2.90.0 a 2.9+0.1a 2.9+0.1a 2.9+0.1a 2.840.1a 3.0£0.0a
PRI R iR 5L WI 9.8+0.5 a 3.2+0.4 ¢ 5.0+0.7 b 3.420.4 ¢ 6.3+0.7 b 34202 ¢
£ HUHE L[ NCR 0.8+0.0 a 0.7+0.0 cd 0.70.1 be 0.6+0.0d 0.7+0.0 be 0.8+0.0 ab
TR LTS 1.60.1b 2.5¢0.1a 2.640.1a 2.5£0.0 a 2.5£0.9 a 2.540.1a
PR BEFRE N 0.4+0.0 a 0.1x0.0b 0.1x0.0 b 0.1x0.0 b 0.1x0.0 b 0.1x0.0 b

R PRUE o I AR R AR ESC TR FOR AL AL B 8] 22 57 (3 (p<0.05)

2 Ry IR AR R AR, DA IZ N TP S R S R G2 THRES . fER IS R
G PRI A B it , A R 8 1 A9 0 AT 5 ) SR BN 2 X 2R 7 A T S, s T A
T IEPE M AL/ XL R SRR R B A HLAC AT SO WA B T s AR iR s IR 2
FEMEFNEE , I E TR B>, AEARSZ 0 | RCRERSFF (45 HLACEE it AL NE AN AT £ (2 35 4 v 17
HE 3 U= s A R e e s B SR A RIS Y e VR S M A 3 2 e A P R 2
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Eild 35 %

LA R R 2 57
3.1 EFMREFEML LR

BRI, &2 A S EU R TR AT RE S RO 22 K o B R D AR B G AR T
AT WU S AN AL A AT KR 2 5 IR, A LTI 4 A A B A 00 1 ok U5 30 46
HET R 22 R ) BEA AR AE T SE 2 Aok IR . Okada 55 AR FE A2 B, 7K I RIVREL A 7K S 308 5 S it /b 3
2 M A AR T S A Y K R b T A R A A TR AR R SRR TRl AT R
FEOX SRR A TR K R KRR B A S B B R T TEA S v FRATTRE A B G
HESR AR 1Y 8 AR K A AR PR |, X AR 7 AN AN 22 B RHR R S YR B R IR AR R, th TR R0 Y
WAL R A KRR R E T HRL R AR X |

FEZAE T P A2 /A S MR B0 8 i T 22 %2 Bert %77V R Okada %5 HF 9T & 3@ TAE A 27 2
LMW MR B ( Hirschmanniella ) 22 WA 4 WU K B8 RS AL S8 K 5 0F T AR &R, IR NI IR &
( Hirschmanniella ) /275 H L3P A0RFIE R . TEARSZEG H | FEBAE B4k AR J& ( Hirschmanniella ) 1) =F B FIAE
Yy HE MLk R R B (PPY) 35 R T2 %% | UL R A S0 A LKA A S AT B TR IR L 8 by 5 A B PR R
U, 5RO SE FARL, Liu 262 AR 7 th 2% B0 /K A5 -+ 1 o P 8} Dorylaimidae (9%5CRAR 32 5, b id i 52
KRR RS i 22 /Bt U B, FRATAE X AR 28 0 2 3 h 38 R A /4 2 PR 2k Uk
AR X T REHUK R AR FRRAE RS K S5 BRI AT G 15, 0 B/ i B L M AR Z IR ek,
WNHCATFE ( Tobrilus) , 3 FI7K H H 4R 32 5 10 328 — 307 (ZEFRAT IR AR AR v R T DL b 3R 3 35 T — J2 4
ERHEERE) .
3.2 AHUAERS ek HOE v 2540 19 50

KT A YU RERS 3N + 82k A BN 4518 B 23 21 ZHFFTAGUERT 0 R SEG o4 AU
PR RN FERT +AEFESFERTSHEFES B IL . 2 UGS A HUIE R i AT HLIE A9 28 SOIE kL 37 00 1%
A G, WADUIE R R E | R AR 2 A LI &2 K TR AT B0 25 WA PLIE RS fFR o & &
K FEFFROA LB it (78.6—82.6% ) 1L i T4 EHENE (16.1—45.4%) FILIE, Elfstrand' ™ 45 i 8F 57 45
2 B - SRR WA HILAE B w7 SR A LI B 57 70 & i AT, P AR SC -3 ) A A v o 1
Bt n] LIS Hh 4R B SIS AT HILOR A Wik 2 i OE AR G

VP WE 5T 3 W3, 5 HLIE BE 05 4 i b 40 £ 20 R 42 sl U0 BT AR R MR 2 A £ T R i 2
SRR R A B ARSI TR B H b AR 2 A PR R R R BT SR
RIEEL (W) 5 FEFFRC A HUIE R 22 2 4 A 2 dU 4= BE SR W52, 500 7 R e R R A WL, X2
PR Ay it N B S k] R 2R A T R A T R R AT R R ( Rhabdolaimus ) 25 W) S50 i 45 ORI 80, A
W I ( Rhabdolaimus ) Y1 385 14 op {8, R kX5, WL A0 Ab R PR fis > o S5 ARIEE 45 TR TR 1Y
SEFRATXS A /N FORACAE AR R T 2k IR 2548 ) 8 A b 2 B, Ot A HLAE S5 RE A4 o 22 b 1 S Fr A A 4
oA WD IZEARFSE T BE /K e AR S 302 22 00 3R W IR B A 32 R 2R s i, (45 22 221
IR 2 R F B2 IR IR B FOhE A HLIE ATt AR 25, A DL XS 22 Zohl B2 dURn 2 B/ 4 B Rk i 4K
TR/, MRS B 3 R O A2 2R AR AR R R A A0 38K o) pH RIAE ) 8 L3RR S TR 2
an bRk K AR AR 2R AR W K Y - 3SR B X V8 AR I8 ( Hirschmanniella ) F17F 2¢F} Dorylaimidae 28 HUf A KA
25 , Boiti A HLAR B S AE 2 T K AEAR R AR K (AR & ( Hirschmanniella ) F127 28R} Dorylaimidae 2 1y
BRI RN
3.3 AHUEX L R E LR

AT AT (H) AL AR (ON) PR B (ML, PPI) BE A R 45 7R AR S R GE I RERY 2
b HEAEXS H 52 FAEY 5, He 55 3R E RN ZRAE RS F FoRE LI MR M E 30, A
B Fry it JFF 6T £ He Z2 B ATt 3 5 0 5 Bulluck 25 0% Xof et s 3R AU AF 55 26 I, A HILAE R4k A Jd 5 i
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RE I ZRENE , AL 14 B A HE FTRCHE A HLAC X 22 Zo 2kt ZREVEBOA M (A0 5 4R A F e
ZREME . RO M AL AR RE 2 AR E ( Rhabdolaimus ) 28 BUEICE: 2URIS/D N B & FEAG, AT HY TH i, i
ARA AT REXS 2k OV AT PR B o, BB AR AR A R ST RE P VR A B A R R
L5 LR, Be A HILAERS AL 77 59 5 w5 AE AL A 265 =4F (2010—2012 4F ) B85 W1 2 ; B A HLIE XT
2 TR MR IR AN AR R R RO R . AR IO, P 3= 29 3R B BC A A1 (19 A HLAE
Fm THADGEAC AL B, MR BUEPOR T, IO RS AT (9 A HUIE X 22 2= ol o =2 1 9 8 e bE At e A Ak 2
U5 BT AT i A A B A 2 1 SRR RO 2RV BN . SRR ARSI A RS, RIS IS AT
FIVRE 20T i v - e s AR MR A R A 4
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