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1.2 HRFA®

FIH GPSE A 7 A B 3 2 S BT 44
FEHL, 248 W (JLG, 0.9 km) . %
i (WT, #Ei#2.9 km) . #FH (LF, 5.9
km ) FIE R (FL, FE#E7.9 km) FEHL, &
Y53 A0 A A VE IR Z M X AR B (R 3, Horp 4
Je W55 U A b b iR R 2SR SR (AR A
AP ), RS & A A R 2R A
KH (FERFZENTER) o TERE (SHPA) |
BE (8HMA) . B (107 A ) XHIF5 X AL
ML TEAT3URCRAE o BB b AE VE TR X PN 42 BRI
75 16 54 T HEFE 100 m, 200 m, 300 mAb 45 HL
FE, BAFESRFERAUNS cmx 5 em, BUREIRE K
0 ~15 cm. 4PDFEH3RILIRE3 607 . FRAESIHY
TR R T, DR OR, U, T4
R, PRI R T
1.3 MESHSNE

ZWESCHk [ 13 ] I B3 b, R -5
THERW A T (R e R R
I R Iy FREVE (ML) W R 5K
iy JE PR OB E AR . TS
A R B R AR I E A L
BS R VE 3 b 2 vk i RIS A 5 0.5 mol L™
NaHC O30 %2 4 8 A7 3800 & ik 5 3% 38 AR vk T
+3EpH,

R e o 0 - vk Ak T A B R ek
W, 60 C/KIF10 minARE, A SEE 215 TAF
EW, WETHERR/NMITEH . LibrA e
WAl (P EEESRRELE) | R RS K
R, OHL BRI A N 100 ¢ £
1.4 BURZIT S

?FljﬁﬁMargalefEF%'E?Eﬁ (SR ) . Shannon-
WienerZ FEEFEEL ( H') | Pielouy ) & 45 %L

(J') DT S - LR AUREE 2R
SR= (S-1) /InN (1)
H=-3n/NxIn (n/N) (2)
J'=H'InS (3)
K, SHEBEE, NAHLAAMEREBE, n NEif
KRB

K2 GE B8 (NCR) . U 5 5L

(MI) | Y FEL B AIEE (PPI) KAfFsE+
HELR BEVR BB ST RRE
NCR=b/ ( b+f) (4)
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M[(PPI)zfi,cpixP,. (5)
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) e

Bl R FHSPSSEAE (17 .OWL, SPSS Inc. ) 4%
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2.1 FRREEH T IEIRL R

SR - EFRAPE BT AT A R LR 1. KL
IR = s I 1 i o 71D = Wl O = o5 1 B D R i
2253 (p<0.05) , R4 B i Vg BE 25 A% 14 I i f
%, #H NWTSLF, JLG>FL; Na'& &2 % Whig
K (p<0.05) , EMWT<LF, JLG<FL; K.
ABLET . A E A SO ) 5 o A Y
P R R AR, AP A R ERRI
A <Rl 5 T A 2R R U 2 B Dk A
>
2.2 WIRHEH EIEL REEERK
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Hx ek, Hojgw, 5 E%25.26%;
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HBEN13.47%; W OWLERE R E23)E, SR
BIN67.48%; WA R mii24m, &
18.05%.,
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Vie-pl ~2. c-p3. c—p4 ~ SIUZERELLBIAE =
B (ELL) o B RER SRR P e-pl ~ 27
i bR R o e A b R 2R AL S R A W T FILF
c—pl ~ 219 L9143 5 61.24%H156.72% , + |
KA B I JLGHIFL c—pl ~ 28948 T & [ 43
BA51.29%F145.35% . HE LA 5 X F e-plH
1~ 20 BRI WTSLF . JLG>FL,
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Table 1 Physical and chemical properties of sample plots relative to type of land use

H LT EER AT
o R ) ) i ok
R T2 FEHL Organic ) Available K Na
NO;-N pH : . Total salt Moisture
Land use Sample plot matter B phosphorus ( g kg ) ( g kg ) .
B (mgkg™) B (gke™) (%)
(gkeg™) (mgkg™")
£ H WT 10.50a 9.23a 9.22a 7.04a 1.31b 0.61a 3.13a 0.16a
Cropland LF 15.01a 9.37a 11.45ab 7.39a 1.35b 0.74b 2.13b 0.12b
bl JLG 14.46a 7.78b 5.48ab 7.10a 1.20a 0.53a 7.33¢ 0.11h
Orchard FL 19.69a 9.14a 9.82b 6.77a 1.34b 1.07b 3.30ab 0.10b

e WT, %ii; LF, iF; JLG, &W; FL, &, FIIRR/NG FRERR& B2 57 58% (p < 0.05) o T Note:
WT, Wutun; LF, Lianfeng; JLG, Jinlongguan; FL, Fuling. Different lowercase letters in the same column indicate significant

difference between treatments at 0.05 level. The same below

R2 TIREHRBBRAN

Table 2 Soil nematode community composition

e 2 R eI 2
& Fee-pll Number of nematode & c—p{E Nutrition Number of nematode
Genera Nutrition types Genera types and c—p
wT LF JLG FL wT LF JLG FL
and c—p values values

Malenchus H2 4.2+ 1.6+ 8.1+ 0+ Eucephalobus Ba2 48.5++ 60.8++ 50.8++ 100.6++
Tylenchus H2 0+ 4.0+ 5.5+ 0+ Heterocephalobus Ba2 11.3+ 26.5++ 43.6++ 87.3++
Filenchus H2 17.8++ 16.2+ 12.5+  219.6++||Acrobeles Ba2 0.6+ 15.3+ 13.4+ 36.1+
Psilenchus H2 6.2+ 4.6+ 13.4+ 13.4+ ||[Acrobeloides Ba2 238.8+++ 175.8+4+ 106.0++ 338.1++
Rotylenchus H3 14.1+  18.4++ 121.3++ 397.1++||Panagrolaimus Bal 4.0+ 0+ 10.3+ 7.4+
Pratylenchus H3 9.0+ 32.8++ 59.0++ 285.5++||Teratocephalus Ba3 0+ 2.7+ 6.1+ 8.1+
Heterodera H3 22.2++ 11.6+ 20.3+  360.8++|[Plectus Ba2 249.5+++ 308.8+++ 337.6+++ 897.4+++
Criconemoides H3 0+ 0+ 10.9+ 0+ Wilsonema Ba2 1.1+ 33.2++  455++  41.9+
Paratylenchus H2 1.6+ 28.9++ 5.7+ 65.2+ ||Paraplectonema Ba2 2.0+ 13.5+ 3.9+ 0+
Deladenus H2 1.0+ 7.6+ 17.3+ 20.8+ ||Domorganus Ba3 10.0+ 474++  16.5+ 134.6++
Longidorella H4 10.5+ 6.7+ 9.8+  110.9++|Rhabdolaimus Ba3 3.1+ 11.8+ 11.6+ 35.6+
Axonchium H5 1.4+ 0+ 0.5+ 0+ Chromadorina Ba3 1.3+ 7.5+ 20.0+ 17.8+
Xiphinema H5 96.4++ 8.9+ 84.2++ 15.9+ |[Achromadora Ba3 1.5+ 16.1+ 23.2+ 70.6+
Ditylenchus Fu2 2.2+ 6.7+ 27.0+ 40.1+ ||Prismatolaimus Ba3 73.1++ 120.0++ 173.7++ 596.0++
Pseudhalenchus Fu2 2.1+ 19.1++ 503++ 46.1+ ||dlaimus Ba4 7.6+ 11.4+ 8.1+ 5.1+
Fungiotonchium Fu2 10.3+  25.9++ 14.6+  388.5++||Cryponchus Po4 2.1+ 42.0++ 11.1+ 108.3++
Aphelenchus Fu2 7.1+ 120.8++190.9++ 530.8++||Mylonchulus Po4 5.2+ 16.8+ S51.5++ 97.7++
Paraphelenchus Fu2 19.0++ 38.3++ 36.8++ 44.2+ |([Anatonchus Po4 76.1++  57.4++ 201.3++ 141.8++
Aprutides Fu2 0+ 9.1+ 2.2+ 85.3++||Nygolaimus Po5 T4.8++ 37.6++ 195.6+4+ 46.5+
Aphelenchoides Fu2 96.4++ 8.9+ 84.2++ 159+ |(|Dorylaimus Po4 61.3++ 67.2+4+ 90.0++ 236.2++
Doryllium Fu4 0.5+ 11.2+ 1.4+ 43.1+ ||Prodorylaimus Po5 53.6++ 96.1++ 117.3++ 205.6++
Diphtherophora Fu3 1.9+ 4.5+ 13.5+ 66.3+ ||Mesodorylaimus Po5 31.6+4+ 99.7++ 74.6++ 610.4++
Rhabditoides Bal 137.9++ 61.14+353.5+++ 55.2+ |[Kochinema Po4 24.4++  54.4++  T703++ 122.2++
Cephalobus Ba2 59.0++ 60.4++ 62.9++ 196.0++||Aporcelaimus Po5 0.9+ 12.5+ 16.9+  152.2++

L)« H, M¥aFAELm; Fu, SEELHE; Ba, BAWLR; Po, HEANELE, 2) : +, WHl<1%HTHAHE; ++, LLH)
1% ~ 10% R WE; +++, ES10% 0088, 3) « EBPEEFE MM ZMgE FNote 1) : H, plant parasites; Fu, fungivores;
Ba, bacterivores; Po, predators/omnivores. 2 ) : +, <1% in proportion sorted as rare species; ++, 1% ~ 10% in proportion sorted as

common species; +++, >10% in proportion sorted as dominant species. 3 ) : The data in the table are sum of all the sample plots

http: //pedologica. issas. ac. cn
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2.4 MREFHTRELRMS TN

I - e 2k (8 2 BEME SR ORIV R HUA T v
Skl BERMRIFR, KAETE (S) fgkh
Bow (N) e =T E R . HpikE
SHEESEF, KBFEPE () mmENAESRS

FITLG, Mg mBe (N) fe KA W] B Rk 2R Y
FL, A R 7 =0T SR R3S >k 1
HoAth ZHE M RIS EAE A Z R AR K, 4R 5L
T AR ) 25715 P9 5L B AL A8 A HL A

LA RERBEE RS R o, £F, f/bHE
EFLE EL T HALRE L (p<0.05) , MWiEkZ//b(E
FEW T K F HAbFE ML (p<0.05) , f/b{EFE
1E0.06 ~ 0.80Z[A] 5 i 455 ZUN CRAE A 2= 45 [A] I 3
WK, BRMBEISBNCR KL THEMKTE, 15
2, M A 2T R AR bR 22 R
F (p<0.05) , iR ZEMBKZEAE 4 Huf) H 7=
THOREHD ] 22 5 % (p<0.05) 5 AP ARk g
FE TR R P PIHE F W) 75 A 4% A r— PR B k- PR3 10 HE
B, =AEWERMAHCESE, BRR LA A
P REAR LIRS >4 5 AR BUM I AR TR 2=
A AR AN K PPI/MI FUAE T B 4 e 25 R G %
ST AR, A TR A 7 =0 B A A
Hi ] 22 R 2, AN TR = R R O R ) e BN 2R
fel >4

RI TREDEHNTRERS HFHERIIELRIELY

Table 3 Diversity index and functional group index of soil nematodes in different sample plots and seasons

Z FEHb
N SR J' H' (loge)  fb NCR PPI MI  PPIMI
Season Sample plot
H% WT 13.67a  79.00bc  3.16a 0.85ac  2.20a 0.18a 0.68a 2.54a 2.83ab  1.09ab
Spring
LF 17.44a  47.33b  431b 0.93bc  2.63a 0.09a 0.95h 2.78ab  2.49a 1.04b
JLG 24.44L  112.00c  2.8la 0.82a 2.23a 0.18a 0.61a 271ab  1.90a 1.62a
FL 15782 306.89a  5.04c 0.94h 3.01b 0.06b 0.86h 2.88h 2.77h 1.24ab
HZ WT 778b  28.11b  2.12h 0.88a 1.72h 0.23h 0.10ab  0.90b 1.97h 0.67ab
Summer LF 8.33bh  64.00b  1.78ab  0.5la 1.35be 0.28ab  0.44bh 0.69h 2.30ab  0.68a
JLG 16.56a  135.78¢  3.10a 0.88a 2.61a 0.10a 0.31a 0.76a 2.79 1.04ab
FL 18782  324.33a  3.35a 0.89a 2.48ac 0.11a 0.53a 0.65a 2.73a 1.07b
&S WT 13.33b  146.56h  2.66a 0.78h 2.01b 0.30b 0.77a 1.74a 2.60a 0.72a
Autumn LF 19.00a  212.44b  3.66b 0.90a 2.63a 0.20a 0.83a 231lab  2.37a 0.87a
JLG 18.22a  202.11ab  3.11ab  0.86a 2.52a 0.80a 0.56h 2.73a 2.63a 1.04a
FL 19.11a  384.44a  3.72b 0.88ab  2.55a 0.70a 0.59h 2.84b 2.78a 1.03a

e S, BHEG N, Bt SR, EREREG J, WAEREG H, ZHMIREG /b, BREKRBUEMEL RE; NCR, £
HUE AR EG PPL, ) P AL E SRR M, AEREY) A A R B FE L Note: S, generic index; N, number; SR, species

richness; J', evenness; H’', Shannon-Wiener index; f/b, fungivores/ bacterivores ratio; NCR, channel index; PPI, plant-parasitic

maturity index; MI, maturity index

http: //pedologica. issas. ac. cn
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25 #a. 1AAAXMENN L IEEREE
el EA)
M4 LUE H, $horxt + Lk 42 5 B 4
SR, PPIERL. MIE¥ . PPI/MIH B 5V

Wi, X -2k U NCRISBUA W B W sg 5 £ Al
FHJ7 200 - e 2R . SRR B L B 1k
2, X LR AR BB PP IS B A
PERZM ;. L dUEE (N) A B EHEm,

F4 B IFAFXMEDHERIELHZN

Table 4 Effect of soil salinity on indice of soil nematodes relative to type of land use and season

gl

Sort

N N SR J'

H' (loge) NCR PPI MI PPI/MI

oy

Salt

AT

Land use

0.179 0.217 0.395 0.082

0.017° 0.007" 0.249 0.334

.
2=

0.292 0.017 0.617 0.576

Season

0.177 0.446" 0.378" 0.399" 0.391

0.022° 0.962 0.008" 0.926 0.534

0.443 0.319 0.139 0.609 0.242

* p<0.05 ; **, p<0.01. T[] The same below

2.6 TIEL&HBEEMSIEBEUMRMXER
TSGR R, LHRREH (S) | Lides
(N) HEHEAPLR&/ERFIEMKE, M5+
HEpHWI & W25 ik BRS. N J' H'ZHh, K
o d8 Bty 5 R AP AE A e, P NCRIGRL. PPI
88 PPI/MI, HW RG] (PP% ) |

AL RG] ( BF% ) A6/ & 26 4 L ]
(OP% ) H#EEBEFEMIC, MSR., f/bIEEL.
MOEE . BHEERLH] (FFe) W50 2R
FUOME; S KR 2 R 0 A oG 1 o e oy B
s AN, MRS Na i BA W8 E A G,

RS LTREARBESTREBUMRMBEXSE

Table 5 Correlation coefficients between soil nematode community and soil physic—chemical properties

EiE 4 © Na* AHLTE TEROA A Rk & KA
Index Organic matter NO;-N Available phosphorus Total salt Moisture
S -0.433 -0.034 0.5317 -0.101 -0.096 -0.343" -0.179 -0.628"
N -0.758 -0.497 0.614" 0.069 -0.145 -0.579" 0.217 -0.272
SR 0.121 0.408 0.231 -0.038 0.091 0.053 -0.395" -0.426"
J' 0.595 0.587 0.195 0.121 0.048 0.134 -0.082 -0.377"
H' (loge) -0.027 0.260 0.425" 0.013 -0.012 -0.084 -0.177 -0.615"
/b -0.085 0.712 0.117 -0.186 -0.276 -0.022 -0.353" -0.212
NCR 0.047 -0.683 -0.191 0.189 0.290 0.014 0.446" 0.388"
PPI -0.884 -0.729 0.194 -0.203 -0.112 -0.260 0.378" -0.085
MI 0.350 0.952" -0.272 -0.347" -0.186 0.180 -0.399" -0.209
PPI/MI -0.878 -0.756 0.203 -0.190 -0.106 -0.266 0.3917 -0.081
PP% 0.010 0.791 0.019 0.191 0.014 -0.111 0.398" -0.242
FF% -0.068 0.568 0.173 -0.289 -0.245 0.053 -0.390 -0.377"
BF% 0.067 -0.715 -0.203 0.063 0.312 0.114 0.486" 0.347"
OP% -0.070 -0.811 0.064 -0.098 -0.201 -0.032 0.461" 0.372

http: //pedologica. issas. ac. cn
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B, KRB DO AR b SR 43 28 T M 7 sk 4
BRI IR BT A A2 ~ 36, KA AR
TAZH R FREE T (8, 0 Na" & i T B
B TIEPNa &M, K&, X&HNE
KA FBR K B T KN S S, i
wifk, KRR, e -3 pbe . RICRE I 22, &KW
I X R B R I, H i R R T,
PR R (£1) .

308 3 RIS DCIUBORE R P BT A 0 Y R 2k
RVEA L HERRET L T o ARWFIE S S 2 484>
J&, HrbEam L dn s ok, O A a4l
B, — R R N Y 3k 40 RE A8 I 1 A
YrE W RE RGN, A5 DU B 0 B A 2
BB Z, REMELIEREY ML TR
(SRS, MO AR B 10 A Ao 7 AR X IS
XA] HE R A AR A A LA R R AR
XS RO T S AL M 5T R AR DGk A S
B, FEHbEL XS Rk HURE T IR A LA A A
KIK 0

L B 2R AT e, R - 2
ke — SR 1 A1 7 S 34 % - R BT AR A
Bongers#%i%é}%ﬁﬁﬂﬂ%ﬁﬂ@C—p (colonizer—
persister ) Z5HE 20 L FEXF AT X Rk SR RE TS c—p
KRBT KB, o m i Eic-pl ~ 210
BRI AR Ry, XX, e
ST SN s A AT, K
FH A e— X SR bl ims L DA FH 32 B A0 By T30
s AN, A R B LA A B T

ARTR] A= b A 7 A, A g A 3 Ak BT X 4k
B Z AT BRI D) RESE 48 B2 6 AN R FE 2 5
e, b R A3 RS K R R e e o BT, X K
Y AR R B S S W B ST 4 R B
TR S R VR SRS . PR A ESR
ZREVEIREH I ) AR B2 B E OO &R
T AN U P ER 3 AR R b 2 B TR A
WERE, TIELR P EEMSAE LR, L
G A8 . TEZ eI Y D RE R EFR Hrh
S/DAE T VAN 0 S B A LT A i i A, IR
417D A 2 B W I B A B i RACRS  A BIL B o fik
B R AP /b{HAE0.06 ~ 0.802

]9 55460 2 0 oA G, FBHAH R 4 A H
KXF, e e, f/oEBAK, AL
WAREELINE N NCRISEUH TIFHr 2L fa
W AE HHEE A SR L, ARBFSE P NCRES
B B E A DG, AR s R 7 R
ZRNE K YA T O RE L, NCRISEAAR, 6%
FEEFEE, BMEKREGREL; MIFIPPHEE
A3 R AR T 2 ORI P A A 2 - R k-
PERERYLLB, B4 A et T 3 B AR TS L R Y
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RESPONSE OF SOIL NEMATODES TO SOIL SALINIZATION INDUCED BY SEAWATER
INTRUSION IN COASTAL AREAS

Wang Chengnan' Zhang Weidong'" Wang Xuefeng® Hong Yi'
(1 School of Life Science, Liaoning Normal University, Dalian, Liaoning 116081, China )

(2 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China)

Abstract In 2013, soil samples were collected in Daweijia Town of Dalian City where seawater
intrusion once occurred, for analysis of soil physical and chemical properties, including soil salinity,
moisture content, Na' content, K’ content, organic matter content, nitrate content, available P and pH and
for counting of soil nematodes, using the ISC process. The nematodes separated from the soil were classified
and identified. Then impacts of seawater contamination and land use on soil nematodes community structure
were studied using the diversity index and functional group indices. Results show that long-term irrigation
with sea water polluted groundwater has caused the background soil salinity value of the region doubled or
tripled, with Na® content increasing, K' content decreasing and the soil significantly salinized. The closer to
the coast, the higher the degree of soil salinization was. Organic matter content decreased with the increasing
salinity. The total of 13 308.4 nematodes identified belonged to 48 genera of 30 families, including 17
genera of bacterivores nematodes and 9 genera of omnivore-predator, representing 42.81% and 25.26%,
respectively, of the total. Plectus was the dominant genera, representing 13.47% of the total. Among the life
history strategies of soil nematodes, c-pl ~2 was the largest in proportion, and the proportion of c-pl ~2
was higher in soils high in salinity than in soils low in salinity under the same land use, and higher in
farmland than in soils under other forms of land use. With rising soil salinity, NCR, PPI and PPI/MI of soil
nematodes and proportions of plant-parasitic nematodes, bacteria-feeding nematodes and omnivores/predatory

nematodes all increased, but Shannon-Wiener, f/b, MI, and proportion of bacterivores reduced. The
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relationship between nematode community and soil moisture content was also quite significant. The impacts
of type of land use were very significant on number and diversity of soil nematode groups (S) and extremely
significant on population and PPI of soil nematodes. Among the different types of land use, orchards received
large volumes of organic manure and chemical fertilizer, thus altering their soil properties and raising their
soil fertility and organic matter content as well. In such soils, the higher the organic matter content, the
great the population of soil nematodes, the less the number of parasite nematodes, the more favorable the
soil to crop growth, and the higher the density of nematode individuals in the soil. In croplands, often short
in cultivation history, but frequently disturbed by tillage, the habitat for nematodes varied sharply, thus
making the density of soil nematodes lower. The findings demonstrate that soil nematode community responds
to sea water contamination variably, depending on degree of the contamination. Therefore, its response can
be used to indicate status of the soil environment and sea water pollution degree of the region. Beside, the
impacts of land use on soil nematode communities relative to type of the land use. In orchard, soil nematodes
are quite high in individual density, number of groups and diversity because orchards offer soil nematodes a
better habitat than croplands do. The findings of the study provide a theoretical basis for future study on how
soil nematode community respond to seawater pollution and how the soils in sea water polluted areas can be
remedied.

Key words Soil Salinization; Soil nematodes; Land use; Salt; Ecological index
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