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Effect of soil nematode communities on the home-field advantage of forest

litter decomposition
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Abstract: This study expounded the effect of soil nematode communities on the home-field advantage of the leaf litter
decomposition of Pinus thunbergii Parl and Quercus liaotungensis Koidz ,using litterbags with different mesh sizes in Dalian
National Forest Park, China. We analyzed the soil nematode community composition, diversity and distribution, litter
decomposition rate, and nutrient release. Furthermore, we studied a correlation between the number of nematodes, number
of genera, ecological indices, and litter physico-chemical properties. The results showed that a total of 4570 nematodes
belonging to 35 genera were collected. The number of nematodes collected in 0.1-mm litter bags (4407) was significantly
more than that of the nematodes collected in 0.02-mm litter bags (163). Litter decomposition was driven by soil nematodes
and microorganisms in the treatment with 0.1-mm litter bags. However, soil nematodes were controlled by 0.02-mm litter
bags; therefore, soil nematodes were regarded as the only microorganisms involved in litter decomposition. An increase was
observed in the difference of litter loss rate and element residual rate between home and away. It showed that soil nematodes
had an obvious effect on the home-field litter decomposition. Litter mass loss rate and C N release quantity in 0.1-mm litter

bags were more than that in 0.02-mm litter bags. Litter mass loss rate and C N release quantity in the home environment
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were more than that in the away environment. Some differences in the environment of home and away showed that soil
nematodes promoted litter decomposition and significantly contributed to home-field. In the home environment, soil
nematodes showed a high degree of community richness, regulated and controlled community structure and edaphon activity,
and further accelerated litter decomposition and nutrient release. Meanwhile, the home-field advantage also determined litter
decomposition rate and nutrient release. These results will provide a reference for the home-field and away-field advantage of

litter decomposition and for the soil organism-driven effect on the forest litter decomposition in a related study in the future.

Key Words: soil organism-driven effect; home-field advantage ; litter decomposition ; nutrient release ; litterbag technology.
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Table 1 Chemical properties of original litter

JH7EY) Litter Ph Pa Oh Qa P75 Litter Ph Pa Qh Qa
¢/ (&/kg) 53.981a  53.953a  60.246b  60.204b | K/(g/kg) 3.702a 3.700a  4.261b 4.257b
N/(g/kg) 0.774a 0.773a 1.296b 1.293b || P/(g/kg) 0.743a 0.743a  0.787b 0.785b

Ph: BAAMJRTEY)—BAAK( 23%) Pinus thunbergii Parl leaf litter—Pinus thunbergii Parl forest(home) , Pa; BFAM-JHIEY—IT RAK(%%)
Pinus thunbergii Parl leaf liter—Quercus liaotungensis Koidz forest(away) , Qh: il ZRAF M JVE Y —IL WA (E ) Quercus liaotungensis Koidz leaf
litter—Quercus liaotungensis Koidz forest(home) , Qa: iLZRHRMJH 7Y —BIMK (&%) Quercus liaotungensis Koidz leaf litter—Pinus thunbergii Parl
forest(away ) ; ANR/NE FRERIR T 022 57 1.3 (P<0.05)
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Table 2 Composition of soil nematode communities in 0.1 mm and 0.02 mm litter bags

2t Ph Pa Qh Qa
Genera of nematode 0.1mm 0.02mm 0.1mm 0.02mm 0.1mm 0.02mm 0.1mm 0.02mm
M a7 4= 2% Plant-parasites 28.00 0.94 20.88 1.63 30.90 1.25 26.03 2.29
22 B4R TIIE Filenchus 0.51 0.00 0.00 0.00 0.37 0.10 0.00 0.00
BT )& Psilenchus 0.51 0.00 0.16 0.00 0.31 0.00 0.00 0.00
SKART]E Tetylenchus 0.17 0.00 0.00 0.00 0.26 0.00 0.23 0.00
#LHE IR Rotylenchus 1.19 0.00 1.96 0.00 2.41 0.00 2.41 0.00
SRR Longidorella 0.60 0.00 0.16 0.00 0.73 0.00 0.57 0.00
Yi¥FIR Odontorhabditis 0.94 0.00 0.65 0.00 0.73 0.00 0.69 0.00
SRALJE Tylenchorhynchus 1.53 0.00 1.47 0.00 3.09 0.00 2.29 0.00
BITVJ&E Tylenchus 3.32 0.17 3.10 0.16 3.88 0.26 3.67 0.57
HEJE Dolichorus 4.17 0.17 3.43 0.33 3.51 0.31 2.98 0.57
¥tJ& Paratylenchus 12.76 0.60 7.83 1.14 12.10 0.58 9.86 1.15
SEARIE Pratylenchus 2.30 0.00 2.12 0.00 3.51 0.00 3.33 0.00
B EHZE Fungivores 17.95 0.00 28.87 0.00 15.09 0.00 23.39 0.00
KF & Enchodelun 0.77 0.00 0.82 0.00 1.05 0.00 1.03 0.00
25J& Ditylenchus 1.62 0.00 2.77 0.00 1.83 0.00 2.41 0.00
B T1)E Aphelenchus 5.70 0.00 10.11 0.00 2.67 0.00 4.01 0.00
1 71J& Aphelenchoides 9.86 0.00 15.17 0.00 9.53 0.00 15.94 0.00
4 2% Bacterivores 45.59 1.62 40.29 2.61 46.51 1.52 41.62 2.86
T & Microlaimus 0.00 0.00 0.16 0.00 0.00 0.00 0.00 0.00
P )& Ironus 0.00 0.00 0.00 0.00 0.10 0.00 0.11 0.00
FFIRJE Rhabdolaimus 0.00 0.00 0.00 0.00 0.42 0.00 0.00 0.00
LR Plectus 2.47 0.00 2.45 0.00 2.20 0.00 1.83 0.00
BURERE Wilsonama 0.17 0.00 0.00 0.00 0.42 0.00 0.11 0.00
2@ Acrobeles 2.98 0.34 1.63 0.49 2.93 0.26 1.26 0.46
HFTJE Mesorhabdits 0.26 0.00 0.00 0.00 0.26 0.00 0.23 0.00
MR Micronema 1.02 0.00 0.65 0.00 0.73 0.00 0.57 0.00
HkME Eucephalobus 2.38 0.00 2.28 0.00 3.09 0.00 2.18 0.00
FEWAJE Panagrolaimus 2.13 0.34 2.12 0.49 1.68 0.26 1.95 0.46
HIFTJE Rhabditophanes 24.23 0.60 24.31 1.14 21.79 0.47 21.22 0.92
Sk )@ Cephalobus 9.95 0.34 6.69 0.49 12.89 0.52 12.16 1.03
-2 2% Omnivore-predators 5.71 0.18 5.38 0.33 4.56 0.20 3.67 0.11
SIJ& Xiphinema 0.17 0.09 0.00 0.00 0.16 0.00 0.00 0.00
* Thonus 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00
=fLI& Tripyla 0.09 0.00 0.00 0.00 0.05 0.00 0.11 0.00
* Mylonchulus 0.17 0.09 0.16 0.00 0.37 0.00 0.34 0.00
H1k )& Mononchus 0.26 0.00 0.16 0.00 0.31 0.00 0.46 0.11
%58 Pungentus 0.00 0.00 0.98 0.00 0.42 0.10 0.00 0.00
)& Nygolaimus 2.47 0.00 2.45 0.00 1.57 0.10 1.15 0.00
fLIRJE Aporcelaimus 2.55 0.00 1.63 0.33 1.68 0.00 1.38 0.00
Total 97.24 2.73 95.42 4.57 97.05 2.97 94.71 5.26

# BAREBIH A LA

ri2¢ 3 50, SR 4850 H'$5%0  J $5 8025 18] 434 : Qh b P >Qa ALFH | Ph Ab i >Pa ZbBR 1 TD F550.D F8 %k
J7 Ph AbPR<Pa AbBE, Qh ZbF<Qa ALBE, Ph ZbFES Pa ACBRAY TD F8%0 H'$8%0 D 850 . J fa 50 5 B k2
S (p<0.05) ,Qh AbH 5 Qa ALERAY TD FEH0 SR 880 H'T5%L J F8 B FAE W E 2 5 (P<0.05) . BIREik
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Table 3 Diversity of soil nematode communities in every plot(0.1mm)

+ 382k B 58 Soil nematodes indices Ph(0.1mm) Pa(0.1mm) Qh(0.1mm) Qa(0.1mm)
2 U 40 Number of nematode genera 30+4a 26+2a 34+4a 29+3a

2 HUE Abundance of nematodes 1144+57ab 585+30b 1853+87a 826+42¢

B IR ZREMEFEEL Trophic diversity index( TD) 2.33+0.28b 31.71£3.92a 1.91+0.17b 43.62+5.90a

F 5 B8 4L Richness index(SR) 4.12+0.74b 3.92+0,29h 4.39+0.67a 4.17+0.54b
ZEEVEFEEL Diversity index(H') 3.69+0.35a 1.61£0.15b 4.06+0.14a 1.50+0.15b
A FEEL Dominance (D) 0.57+0.09bc 0.97+0.09a 0.48+0.09h 0.98+0.09ab
15 R4 Evenness index(J) 1.09+0.15a 0.49+0.07h 1.15+0.10a 0.44+0.04b

ARG FRER IR F B ) 22 530 .35 (P<0.05)
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Fig.3 Dynamics of element remaining in every plot
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Table 4 Correlation (r) between the number of nematode number of genera ecological indices and litter physico-chemical properties

e 8 %ﬂ”%ﬁﬁe$ c%’%%’% N%’%%$ Pﬁ;%%a% K@%%’aj$

Soil mematodes indices Cumulative Dynaml'cs' of Dynaml'cs' of Dynaml'cs' of Dynaml‘cs‘ of
loss rate C remaining N remaining P remaining K remaining

2% th &% Number of nematode genera 0.821* -0.887 "% -0.584 -0.540 -0.881**

2k HBUE Abundance of nematodes 0.950** -0.857" -0.843" -0.796 " -0.880 "

IR ZREVESSEL Trophic diversity index(TD) 0.793* -0.655 -0.734 -0.695 -0.683

FEEFEH Richness index(SR) 0.763* -0.871" -0.503 -0.461 -0.857*

ZFEPEFEEL Diversity index(H') 0.345 -0.382 -0.149 0.098 -0.370

M BEFE %L Dominance (D) 0.685 -0.522 -0.657 0.124 -0.562

YIS BEHE %L Evenness index(J) -0.101 -0.108 0.187 0.223 0.115

i #J& Dominant genera

E1J@ Paratylenchus -0.579 0.319 0.760 * 0.752 0.369

18 J1J& Aphelenchoides -0.657 0.410 0.646 0.879 ** 0.871"

WAFF)E Rhabditophanes 0.924 ** -0.895** -0.795* -0.752 -0.909 **

Sk-J&E Cephalobus -0.492 0.192 0.764 0.747 0.253

#* P< 0.05, * * P< 0.01
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