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Characteristics of soil nematode community of different agricultural areas in Jiangsu Pro-
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Abstract: This paper investigated the genus diversity of soil nematodes of different agricultural areas
in Jiangsu Province, analyzed the relationship between soil nematodes and soil environmental fac-
tors, and discussed the roles of soil nematodes as biological indicators of soil health. The results
showed that, a total of 41 nematode genera were found in all six agricultural areas, belonging to 19
families, 7 orders, 2 classes. The numbers and community compositions of nematodes were obviously
influenced by soil texture, fertilization and tillage practices. In all six agricultural areas, the num-
bers of nematodes in coastal agricultural area (400 individuals per 100 g dry soil) were significantly
larger than that in Xuhuai, Ningzhenyang, and riverside agricultural areas. While the smallest num-
ber of nematodes was found in Yanjiang agricultural area (232 individuals per 100 g dry soil ),
which might be due to the differences in soil texture, annual rainfall and annual air temperature and
other factors. The dominant genera of nematodes were similar in the adjacent agricultural areas. Cor-
relation analysis showed that there was a significant positive correlation between the number of soil
nematodes and levels of soil nutrients (soil organic matter, total nitrogen, available nitrogen, avail-
able potassium and available phosphorus). Redundancy analysis (RDA) indicated the total nitro-
gen, available potassium and pH obviously affected some soil nematode genera. The analysis of spa-
tial distribution characteristics of soil nematode community in farmland of Jiangsu Province could
provide data for health assessment of agricultural ecosystems.

Key words: Jiangsu Province; agricultural area; soil nematodes; community structure.
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Table 1 Summary of six agricultural areas in Jiangsu Province

Al IX ApZEAl X I R TR AERRR BB BT
Agricultural Climate Area Soil Annual average Annual average
area type coverage type temperature (°C)  precipitation ( mm)
it -2kl AL U R R rhBUE R B L AR 13~14 800~950
Xuhuai T A VA AR I + B
BT JLE et FRAG B W RN B N KR 13~14 1000
Lixiahe T oo WIS 980 R iy B
kg3 LA w0, BB AR, i 13~15 900~ 1050
Coastal ﬁiﬂﬂ%(ﬂl\@ﬁEZ\%Ll?E*é};,}Fiﬁii@ +%

L7
L = | A% % FLFRICH R, UL &, UL X, 4 JKFE 55 14~15 900~ 1100
Riverside P TLHER TRIL ST A8 2% (2R st il

M EETT LB RS A R SE BT

TLHR Sy
THW JEp ey A TLIRE BTG 0, G IR BT R At BOARIE KA L 14~16 940~ 1200
Ningzhenyang IRBEL PN T R o £ 77 M B % P 5§

o IX
Kb JLE et BETVLRA AR, L RARIL LUK R R KR 4% 15~17 1180
Taihu e BRI S WA X A S P RN 7Y R A

ALL10 m SRS T BB R IX 5
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Table 2 Physical and chemical properties of soils in six agricultural areas ( mean+SD)
Rl X pH HRA A AW AT e
Agricultural area Available N Available K Available P Organic matter Total N
(mg - kg™") (mg - kg™") (mg - kg™") (g k™) (g k™)
R Xuhuai 7.52+£0.29a 90.41+9.30b 81.16+£12.87¢ 11.75+3.94bc 20.19+1.80b 1.08+0.11b
B9 Lixiahe 6.16+0.16b 124.29+4.95a 167.40+9.52a 18.56+3.99ab 27.95+1.62a 1.64+0.11a
Wil Coastal 7.79+0.11a 94.04+4.52b 129.81+15.64h 21.15+5.76a 20.26+0.72h 1.29+0.07b
WL Riverside 7.71+0.05a 92.65+10.02b 68.04+1.54¢ 10.12+1.98¢ 17.37+2.92bc 1.28+0.14h
T4 Ningzhenyang 5.88+0.16b 83.37+8.45h 121.50+11.30b 16.54+4.40abc 15.56+2.57¢ 1.19+0.18b
K] Taihu 5.96+0.09b 131.79+5.18a 118.70+9.82b 16.79+4.01abc 30.04+1.69a 1.73+0.11a

[RIZA ] B R R £ 40l X 25 57 i35 (P<0.05) Different letters in the same column indicated significant difference among agricultural areas at 0.05

level.
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Fig.1 Numbers of nematodes in different agricultural areas.

[ . %% Xuhuai; 1. B R Lixiahe; 1. W5 Coastal; V. ¥F7L
Riverside; V. T4 Ningzhenyang; VI . K Taihu. A [E]FELEFE R
el X £ 57 B (P<0.05) Different letters indicated significant

difference among agricultural areas at 0.05 level. [fi] The same below.



3492 VRS R SO O 26 &

=7

R3 ARRUXE T EE RBHRAK

Table 3 Composition of soil nematode communities in different agricultural areas

I &1 Xuhuai R Lixiahe 1 Coastal IFIL Riverside T4 Ningzhenyang KiH Taihu

Genus P E FE o E FE MR FE o E FE o E FE M
Abundance Dominance ~ Abundance Dominance  Abundance Dominance — Abundance Dominance  Abundance Dominance  Abundance Dominance

(%) (%) (%) (%) (%) (%)

& Aphelenchoides 2.8 ++ 23 + 5.0 ++ 3.7 + 4.0 + 2.9 +

HHI1IE Apelenchus 0.7 + 2.9 ++ 2.9 ++ 1.8 ++ 4.0 ++ 2.0 ++

& Criconrmoides 0.2 +

Z£J8 Ditylenchus 0.3 + 0.4 + 1.6 ++ 1.4 ++ 0.9 + 0.8 +

IV Tylenchus 0.4 + 0.9 + 1.6 ++ 4.5 + 0.5 + 22 +

WX I8 Psilenchus 1.3 + 0.7 + 32 ++ 33 + 10.6 +t 22 +

#IRHIVE Filenchus 150 +t 2.5 +Ht 31.8 +H 25.6 i 102 ++t 27.0 +Ht

HPHMRTIIE Aglenchus 0.4 + 0.9 + 24 ++ 14 + 02 + 1.0 ++

JEALIE Tylenchorhynchus 2.4 +t 3.0 +t 2.9 ++ 1.4 +t 0.3 + 1.7 ++

B2JiE /8 Helicotylenchus 36.1 +t 16.6 +t 8.3 ++ 8.8 ++ 19.0 +t 1.8 +

FIEIE Rotylenchus 0.9 +

JELJE Scutellonema 0.5 + 0.3 + 0.2 + 0.9 +

kR Pratylenchus 1.7 ++ 3.0 ++ 0.8 + 1.1 ++ 4.4 ++ 0.8 +

HRIE Hirschmanniella 2.6 + 8.6 + 8.3 ++ 9.1 + 214 +t 25.1 +t

kI Jg Cephalobus 9.6 + 1.2 + 23 ++ 13 ++ 1.0 + 1.6 +

FKIJE Eucephalobus 2.6 +t 0.7 + 1.7 ++ 3.9 ++ 1.4 ++ 8.4 ++

WUEE Chilopacus 6.1 + 8.3 ++ 16.3 — 20.3 —— 10.0 +t 9.3 ++

J5FFIE Protorhabditis 1.2 ++ 0.3 + 0.2 +

HIKT I8 Mesorhabditis 0.2 + 0.2 + 1.1 ++ 0.6 + 0.7 + 0.2 +

/NFFIE Rhabditis 0.1 + 04 +

B & Mononchus 0.5 +

158 Prionchulus 0.3 +

%158 Miconchus 1.2 ++ 0.8 +

148 Mylonchulus 0.2 + 0.3 + 0.3 +

W Totonchus 0.2 +

JeJE Alaimus 0.1 +

K B Enchodelun 0.7 + 0.6 +

ALK Aporcelaimus 11.4 ++4 10.5 ++4 3.9 ++ 1.1 ++ 5.2 ++ 1.4 ++

T 2JE Dorylaimus 1.2 ++

PR Mesodorylaimus 0.2 + 1.2 ++ 0.5 + 0.5 + 1.5 ++ 0.2 +

Wi 48 Prodorylaimus 25 + 3.9 ++ 33 ++ 1.8 + 1.9 + 53 ++

HI4E Eudorylaimus 0.2 + 0.2 + 0.2 + 0.2 +

HWFIEE Thorneella 24 ++ 0.2 + 1.1 ++ 0.2 + 0.2 +

i J& Doryllium 0.9 +

UG8 Leptonchus 0.2 +

MAJE Nygolaimus 0.2 +

LB TR Eumonhystera 0.2 +

SREJR Plectus 1.7 ++ 03 + 05 + 23 ++

T HIE Chronogaster 0.2 +

Tet & Anonchus 0.5 + 0.3 + 0.4 + 0.2 +

FCATRIE Tobrilus 0.2 +

+++: RA>10% % & Dominant genera; ++: 1% <RA<10%% .J& Common genera; +. RA<1%75 1 J& Rare genera.

AT A 4O X B LL22 R T] )& (Filen- 5 FUORMIARON X AR ( Hirschmanniella ) G5
chus) AR FJE, s Wik B sy B &l S ) R AR XN AR bR R A M PR
15.0% .26.5% .31.8% ,25.6% ., 10.2% 1 27.0%. 8t AHIT AR MY IX 26 A 3 Jm AR AR, 3X U BH T Hb 3545
A HERR AR X RN B R Al X, B25E @ ( Helico- IR EMaAR L X A it 34 i 43+

tylenchus ) FIFLVAJ& ( Aporcelaimus ) R 3 & ; 1 16 Al 2.3 ARk XY L HUE SRR A
LA X, B & ( Chilopacus ) HAEHJ& ; T 41 TLINVE T AT AR DX ) B S 4 0 3 B 1 i
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Fig.2 Soil nematode numbers of different trophic groups in dif-

ferent agricultural areas.
BF: B 418 Bacterivores; FF: B E 2 Fungivores; PP ¥ &4
% Plant-parasites; PO i -24 &2 Predators-omnivores.
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AR PPL/MI 22 T 1M R[] - 38 10 8 3R R B
HUR A X ) PPL/MI (B AR X 8 AI%, 26 B 4 e 45
HEIR i Hofd Al X 6] 9 PPL/MI{EC % 2% 5%, +
SRR SR A AR 2ZE A K PPL/MI S (AN [ Al [X.
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Table 4 Ecological indices of soil nematode community in different agricultural areas

TR i L) it AN THY N
Ecological index Xuhuai Lixiahe Coastal Riverside Ningzhenyang Taihu
ZREMEFEEL 2.20+0.16¢ 2.50+0.02a 2.39£0.10ab  2.38+0.0lab  2.42+0.01ab  2.32+0.06bc
Diversity index (H)

Sl éeich 0.68+0.05b 0.78+0.07a 0.73£0.0lab  0.73+0.07ab  0.75+0.01ab  0.70+0.02ab
Evenness index (J)

LA BEFEEL 0.18+0.03a 0.12+0.02¢ 0.15£0.0labc  0.14+0.0lbc  0.1320.01bc  0.16+0.01ab
Dominance index (A)

2% I TE AR AL 0.79+0.06a 0.67+0.02b 0.70+0.01b 0.78+0.03a 0.61+0.01¢ 0.77£0.02a
Nematode channel ratio (NCR)

BT AR R A 5L 0.40+0.05¢cd  0.32+0.06d 0.54+0.05ab  0.61+0.12a 0.34+0.01d 0.47+0.02bc
Wasilewska index ( WI)

A 4 6 LR A TR 4 3.01+0.09b 3.34+0.16a 2.48+0.15d 2.70+0.12¢ 2.78+0.01c 2.58+0.02¢d
Maturity index of free-living nematode ( MI)

FE A 2 A 2 OB e 5k 2.72+0.17a 2.52+£0.05b  2.3520.11c 2.37+0.02bc  2.68+0.0la 2.48+0.16bc
Plant parasite index ( PPI)

PPL/MI 0.90+0.09a 0.76+0.02b  0.95+0.04a 0.88+0.01a 0.97+0.01a 0.96+0.09a

[RIATAS ) b R R £ 4l IX 25 53 .3 (P<0.05) Different letters in the same row indicated significant difference among agricultural areas at 0.05 level.
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Table 5 Correction coefficients between numbers of nematode, numbers of genera, numbers of nematode tropic groups,

ecological indices and soil nutrient factors

pH A UG e A AL £
Available N Available K Available P Organic matter Total N
£k BT Numbers of nematode -0.116 0.591 " 0.809* * 0.845" 0.632* 0.602 *
JE%L Numbers of genera -0.313 0.553 0.938" * 0.810" " 0.604 * 0.554
Fi 2R Plant-parasites (PP) -0.253 0.476 0.829* * 0.831** 0.522 0.486
B 2R, Bacterivores (BF) 0.288 0.428 0.153 0.495 0.452 0.447
B H ¥ Fungivores (FF) -0.074 0.127 0.624* 0.771** 0.126 0.274
-2 Z5BE Predators-omnivores ( PO) -0.138 0.562 0.644 " 0.345 0.582" 0.491
2% B 1845 %% Nematode channel ratio (NCR) 0.487 0.239 -0.517 -0.318 0.282 0.083
FUI SRR 8% Wasilewska index (WI) 0.479 0.048 -0.373 -0.032 0.010 0.118
I EEFE %L Dominance index (A) 0.407 0.082 -0.496 -0.307 0.169 -0.088
ZHPEFEEL Diversity index (H) -0.236 0.215 0.747%* 0.622* 0.149 0.378
Y95 M8 %X Evenness index (J) 0.091 -0.331 -0.176 -0.182 -0.461 -0.153
19 B A T R R A -0.085 0.141 0.25 -0.11 0.164 0.024
Maturity index of free-living nematode ( MI)
Fa ) 25 A 2 A EHE L Plant parasite index (PPT)  —0.482 -0.313 0.065 -0.183 -0.241 -0.394
PPL/MI -0.259 -0.281 -0.146 0.037 -0.259 -0.209

* P<0.05; * * P<0.01.

1.0

-1.0 L i L

-1.0 10
3 RIRACR R A NS ISR N T A OGP T
AT (RDA) HEFP &

Fig.3 Redundary analysis (RDA) diagram of the relation be-
tween soil nematode community composition and soil nutrient
factors.

Hris: VHRJE Hirschmanniella; Doryl: 4@ Dorylaimus; Psil; #EF
J& Psilenchus ; Plec: L84%)& Plectus; Tyle: #71J& Tylenchus; Prod.: i
T E Prodorylaimus ; Dity ; =g Ditylenchus; Mico: ZE15 J@ Micon-
chus; Meso: HATJE Mesorhabditis; Mesod: H 77 £k )& Mesodorylaimus ;
Agle: TFHMRTTIE Aglenchus; Thor: SR JEJE Thorneella; Tylenc: &
a Tylenchorhynchus; Aphe: wIE Aphelenchoides ; Aphel =R
J& Apelenchus; Apor; FLWHJE Aporcelaimus; Ceph: kM J& Cephalobus;
Chil; #UEJ&E Chilopacus; Euce: ¥k & Eucephalobus; File:; #2JB#H
J1)& Filenchus; Heli, 2 E Helicotylenchus ; Prat . MK R Pratylen-
chus. TN: 24 Total nitrogen; OM H LT Organic matter; AN R
A Available nitrogen; AP SR Available phosphorus; AK: SR

Available potassium.
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RO, GO A SR AT - R A B A A OGP T
ANGEAR 2 HUE I AR B (NCR) | FUHT AR 0 R 48 2
(WD) e R B (A) IR E()) Bl RN
2 UL AR B (ML) A ) 27 A= 2k o il B 95 4
(PP1) \PPL/MI 5 -8 ¥ Ak M o 9 A DG PE AR 35 31 I
FACV MR IEFR B (H) 58U | R 35 1
G .

L RDA HES7 1 IEL MU NS B T2
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