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Abstract: The coastal wetlands along the western Bohai Bay hold significant ecological value, with soil nematodes serving

as key bioindicators in evaluating wetland ecosystem health and restoration. This study collected soil samples from four
wetlands along the western Bohai Bay—Qilihai Wetland, National Marine Park Tidal Wetland, Longdao Tidal Wetland, and
Lingang Phase 1l Wetland. A total of 12,064 nematodes were isolated, belonging to 3 classes, 7 orders, 15 families, and 22
genera, The nematode community was analyzed in terms of genus composition, diversity, trophic groups, ecological indices,
and floristic analysis. Results indicated that the nematode abundance in the Qilihai Wetland, National Marine Park Tidal Flat
Wetland, Longdao Tidal Flat Wetland, and Lingang Phase Il Wetland were 1151, 1121, 890, and 860 individuals per 100 g of
dry soil weight, respectively. No significant differences in total nematode abundance among these wetlands; however, in
Lingang Phase Il Wetland, the abundance of bacterivorous nematodes was lower, while the abundance of predatory and

omnivorous nematodes increased, accompanied by a decrease in the channel index and an increase in the maturity index.
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Redundancy analysis identified soil organic carbon and moisture content as primary environmental factors influencing

nematode communities. Lingang Phase Il Wetland showed characteristics of nutrient enrichment and a mature food web

structure, whereas food web structures in other wetlands tend toward degradation. This study provides essential scientific

insights for ecological health assessment and informed management of coastal wetlands along the western Bohai Bay.
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Tab. 1 Physicochemical properties of soils in different wetlands
WX SRRk EBESE(gk)  HKRFI%  AYEE/(9kg) pH HhE
L HF IR 0.19 £0.14 0.86 £0.17 16.4 £1.05 35.5 £2.442 7.79 £0.03 17.2+4.04
BT /N T b 205 0.55 +0.29 0.86 +0.17 18.4 +1.85 34.8 +4.062 7.84+0.06 15.8 +1.20
T B 0.10 +0.03 1.04 +0.20 17.4 +0.35 37.8 £0.542 7.73+0.01 17.0 +0.29
e 45— 393 b 0.09 £0.01 0.84 +0.06 16.1 £0.42 24.0 £0.86" 7.82£0.09 158 +0.27

W ARFTFREER 4 AR R -3 E Ak Ha br 22 55 5.2 (P <<0.05)
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Tab. 2 Soil nematode community composition in different wetlands

BV 2R (251100 g)
55 c-p
CHARM  EREPEAEMMES  RREMEL RS IR

4N 28 Bacterivores 618.0 +£78.3 588.5 +43.8 442.1 £37.7 291.7 £22.1
/INFT J& (Rhabditis) 1 445 +7.63% 27.849.02%® 188 +2.71%® 14.2 +5.65°
LN 5 J& (Acrobeloides) 2 51.6 £12.4 54.1 +8.23 28.2 +4.69 19.2 +4.39
3k J& (Eucephalobus) 2 64.5 +5.83 47.7 %111 64.2 +6.65 30.9 +8.15
A& (Chiloplacus) 2 109 +10.3 2 105 +1.73%® 80.6 x4.14® 65.6 +15.8"
2245 R (Plectus) 2 142 £21.8° 132 £10.6° 110 £9.87 ® 53.9 +14.4°
15 J& (Monhystera) 2 9.46 £5.53 3.06 £3.06 6.26 +1.56 15.4 +6.64
JEf11JE & (Cervidellus) 2 120 +4.60 125 +8.20 93.9 +8.652 48.9 +14.7°
Tl 2% J& (Acrobeles) 2 54,7 £9.49 ® 66.5+10.62 21.9 +5.64° 20.6 +7.90°

[ (X J& (Bastiania) 3 6.27 £3.13 15.43 £11.0 9.39 £2.71 6.42 +4.61

T WA J& (Alaimus) 4 15.7 £8.40 12.4 £2.98 9.39 +2.71 16.7 £5.55

B HHEZRE  Fungivores 298.5 +26.5 322.9 +30.6 284.8 £27.9 273.6 £26.4
i 71 )& (Aphelenchoides) 2 41.2 +8.78 28.0 +5.31 21.9 +4.14 55.3+10.2
% 71 J& (Aphelenchus) 2 164 +£7.96 2 171 £1.132 159 +7.18 2 104 +17.1°
2528 17 (Ditylenchus) 2 12.5 +6.27 485 +15.5 415 +4.51 8.99 +5.58
22 JE 4 7] ) (Filenchus) 2 61.6+3.892 30.7 +£10.9% 9.39 +2.71°¢ 52.6 +5.45 @
Ji55 )7 J& (Diphtherophora) 3 9.46 £5.53 29.2 +15.7 28.2 +5.42 29.5 +10.5
#41R J& (Tylencholaimus) 4 9.34 +5.33 15.7 +8.44 25.0 +4.14 23.1+7.97

e a2

Omnivores-predators 59.4 +11.7 28.3+9.9 31.3+6.8 102.9 £15.2
2% )& (Eudorylaimus) 4 6.15 +3.08" 3.06 +3.06° 3.13 £1.56° 450 +9.37°
/NP £ & (Microdorylaimus) 4 15.7 +8.40 19.1 +14.8 18.8 +2.71 42.5+15.7
#1 J& (Mylonchulus) 4 37545822 6.11 +3.06° 9.39 +2.71° 15.4 +6.64°
T2 4= 248 Plant-parasites 175.5 +16.3 181.1 +18.1 131.5 6.0 191.4 +2.7
4124 7] J& (Aglenchus) 2 15.7 £6.49° 18.3 £9.17° 12,5 +1.56° 55.2 +6.832
12 Jii¢ J& (Helicotylenchus) 3 46.7 £0.56 54,1 £8.232 15.7+3.13° 269 +7.96"

1k £k HUF (Pratylenchus) 3 113 +10.1 109 +3.31 103 +3.52 109 +13.4
SRR 1151.4 +1315 1120.8 +53.7 889.6 £71.5 859.6 £55.2
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Fig. 1 Soil nematode abundance and across trophic groups abundance in different wetlands
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Tab. 3 Diversity indices of soil nematodes in different

2.4 AEHEH IR R X RN B I

BRALIABEFREAL, ndts — HAVR Hh 38 2 e Z FE 4R wetlands
B8 e T AR s R A T b ) B VR RE AR P R WX H A Rs J
(Fe%0 LBV R I ¥ — VS b ) 28 HUAe 35 B 45 LHMEEH 2.66+£0.07 0082001 299005 0.86 £0.02
EBAR T ] SR 2 (el A 2 b R e B 0 R 1 EPE YN
TIRLL RS BAEEIR AL 4 DRI )Y 0 B 2 gy ZO9E004 0008000 2092002 085001
#5(P<0.05). T GG 263004 0094000 3.10+0.04 0.85+0.01
TETFE R 6 MR ASTE TR 4), Ik 1 I~ MEH 2794007 0074001 3114003 0.90 +0.02
Vi 98 v 2 e B LU (B (F=14.136, P=0.001) Fl & T %2RV RR T B 2 R (P > 0.05).
T H(F=11.494, P=0.003)% & X T HAhigHh, =
Fz 4 FRIEH HIBELRAESIEHR
Tab. 4 Ecological indices of soil nematodes in different wetlands
WX Rnc Iv lg Is le Ic
L 0674001  22640.02°  5223#1.10°  265642.38° 35543075  61.49 +3.04°
I SR el R 0.65 +0.022 2.2640.04° 55.7544.722  23.9147.66° 32.194.77 72.714522 %
e B M 0.61+£0.022 2.300.01° 50.98+1.33*  32.46+1.61° 32.4841.10 75.7441.24 %
vt — S 052+002°  2524003°  35733143°  550341.80°  36.45+1.90 81.3945.60 °

Vi BRI BT 4 AT 32k thE A S5 5 5 2% (P <0.05).
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Fig. 2 Soil nematode fauna analysis in different wetlands
(based on nematode metabolic footprints)
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Fig. 3 RDA analysis of soil nematode communities in

different wetlands
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Fig. 4 Pearson correlation thermograms between soil nematode communities and environmental factors in different wetlands

*®5 TR T IRERKE. EFREH, ETHRYSMEREFER Pearson HHXFRH

Tab. 5 Pearson correlation coefficients between soil nematode abundance, trophic groups, ecological indices, and environmental

factors in different wetlands

Pearson FH3% & %

Ei=p

HE Py EKE ALK pH EhEE
R 0.675 —0.406 0.362 0.473 0.415 0.204
BB R 0.617 0.016 0.552 0.800 0.051 0.446
EHELREE 0.941 —0.214 0.793 0.534 0.445 —0.09
b e s A e 0.305 —0.991 —0.269 —0.700 0.924 —0.643
Rt d T —0.612 —0.531 —0.927 —0.831 0.223 —0.185
ZREEIR S —0.464 —0.533 —0.735 —0.978" 0.360 —0.525
FE R —0.711 0.397 —0.408 —0.482 —0.427 —0.175
R BEFR AL 0.197 0.813 0.654 0.936 —0.636 0.566
HISIREfa —0.472 —0.525 —0.739 —0.976 " 0.350 —0.520
B A 0.508 0.086 0.476 0.836 —0.058 0.559
SERITREL —0.62 —0.208 —0.682 —0.893 0.078 —0.452
AR —0.567 —0.584 —0.936 —0.726 0.237 —0.059
el A 0.633 0.283 0.750 0.912 —0.115 0.419
JRAEE HR AL —0.518 —0.289 —0.621 —0.933 0.101 —0.558
TR —0.215 0.138 —0.025 —0.593 0.022 —0.657

: *R/RNP<0.05, **F/RP<0.01L,

3 1
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