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Abstract: Root exudates and litter inputs provide basic resources for soil food web. However, the effects of tree roots and
litter on soil nematode communities in plantations with different tree species combination are still unclear. In September
2019, three artificial stands, e. g., Erythrophleum fordii Oliv. monospecific-planted forest, Pinus massoniana Lamb.

monospecific-planted forest, and Erythrophleum fordii Oliv. and Pinus massoniana Lamb. mixed-species-planted forest,
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were selected to conduct a field manipulative experiment by removing roots and aboveground litter in Pingxiang, Guangxi
Province. Soil nematode communities and soil properties were investigated in the plot of roots removal , litter removal , both
roots and litter removal and corresponding control plots in March 2021. The results showed that roots removal altered
nematode trophic group composition regardless the artificial stands by decreasing the relative abundance of fungivores and
increasing the relative abundance of plant-parasites. Litter removal significantly decreased nematode total abundance,
richness, nematode channel ratio and structure index, indicating that litter removal reduced the stability of soil food web.
The results suggested that the input of tree roots, regardless artificial stands, was the main driving factor in shaping
nematode trophic composition, and aboveground litter played an important role in maintaining the stability of soil food web.
Furthermore, roots removal and litter removal had no significant impacts on soil nematode communities in E. fordii and
P. massoniana mixed-species-planted forest, suggesting that the mixed forest with N-fixing tree species could facilitate the
stability of soil food web compared to the pure conifer stand. Our findings highlight that introducing N-fixing tree species and

mixing N-fixing species into pure conifer forests to enhance the plantation soil ecosystem stability.

Key Words: artificial stand; root; litter; soil nematodes; soil food web
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Fig.1 Abundance and diversity of soil nematode communities under different treatments in three artificial stands ( Mean+SE )
EF ¥4I E. fordii monospecific-planted forest; PM; &y A 4K P. massoniana monospecific-planted forest; EFXPM ;4% A x I MR ZZ 4K E.
Jordii and P. massoniana mixed-species-planted forest. ; AN [ /NG bl FR_ A [ R 0] 22 57 2. 3% ( P<0.05)

R1 TRLGETLEERBEN=ERHFEIN

Table 1 The results ( P values) of three-way ANOVA on the variance of soil nematode communities

_— L £ I LOE R T R T
R L S RXL RxS LxS RXIXS
W Abundance 2.94 88.257**  124.79*** 1.46 2.58 35.23 %% 0.63
B Richness 0.90 11.80*" 18.38 *** 1.40 4.68" 0.28 1.52
Shannon-Wiener #%{ Shannon-Wiener index 0.68 2.47 0.51 0.02 3.74* 0.06 0.40
BN L A £ BF/ % 0.12 3.21 6.31"" 0.54 0.16 0.17 0.26
B HIHE AN 2 FF/ % 6.41* 3.45 14.94 " 0.73 1.51 0.02 453"
ME- 2B UMM LB OP/% 2.72 0.81 1.36 0.90 0.28 0.19 0.62
HEY 25 A= 28 AHXS 2 BE PP/ % 733" 2.61 1.45 0.97 1.93 0.17 3.90*
B HETEH Enrichment index 0.24 3.63 9.08"* 0.06 0.69 0.25 0.80
LEHIHEHL Structure index 3.28 456" 2.57 1.93 0.90 0.95 1.47
£ 143 % LU fH Nematode channel ratio 0.34 498" 8.20 " 0.19 0.44 0.02 1.31
FEAHHE %L Basal index 0.76 4.38* 14.55*** 1.03 0.65 0.26 1.95

R: PR AR Root removal ; L; Z=BRIAVEY Litter removal ;S : #h432EM Stands type ; BF ; B4 B2k B Bacterivores ; FF ; £ EL[#£E HL Fungivores; PP :
T 27 =26 . Plant parasites ; OP : i & -Z4 2 P2 L Omnivore-predators ; * P<0.05; * * P<0.01; * % % P<0.001
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Fig.2 The relative abundance ( %) of soil nematode trophic groups under different treatments in three artificial stands
BF : &4 A 4 1 Bacterivores; FF; B H 28 4L Fungivores; PP ; #5427 £ 4% U Plant parasites; OP ; $li & -2% & 14 11 Omnivore-predators ; A5 [|] /)y
B RER R AN R R ] 22 57 .35 (P<0.05)
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B R LB T 1T RIR (B 4) , R LT - AR5 TR RS, LIEEY W2 2 — R
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Fig.3 Nematode channel ratio and basal index under different treatments in three artificial stands ( Mean+SE)
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Fig.4 Faunal analysis of soil nematode community under different treatments in three artificial stands

2.5 HERREEN AL RBEE A OC R

TP A AR T RGeS K E A LR (£ 2) o SRS AlbR 08 Ab 35 F K R B B ) BERE
Hu A G S REAR T 26.5% M1 22.8% ($22) . BHARALERXT 3 Fhobk AL v + HERR AL PE 35 T B S 5, R HER HL
e A2 AW R pH 7E 3 FivbRRL (] A7 A 0 2 25 5%, AT AL A2 SR FEAS A x T R AR S AR b B o, 1080 A
5 pH 7S R aioh iR (£ 2) .

TUARATHT A5 B, 45 A Al A v BEL AR R 2 ) Ak B 7% = JR 288 AR I 20 i R ot R b A 7 B 8 25 5 R85 )
TS — RS ZHE Tl i R i R 0 T AR Al AR e 2 R RIS, > 2 8 1y A MR B 7 AL B R R
HAFAEA 25 S AR — R 0 5 K 3 U O (P<0.01) | 56 il 5 ol (. 3 IE A G (P<0.05) , #& A X
Ih AR AS AR BEAR x 25 8 A - 98 2 RV 2L SR X EURE b A7 A BH I 25 57, 26 — Tl RD 1= 198 5 /K i (2 67 A
K(P<0.05) , S R R A B (B S) .

Z IS Hr S SR A% AR Al b 28 B 28 BESORT Shannon-Wiener 38 5034 5 3 2% A0 4 B & IE MG (P<
0.05) , B B 2k HUMDU 22 B FISERIFE 503 5 H 1 5K B 52 B 3 A G (P<0.01) 2R HUE T 8 45 HHE K
I IEAHDE (P<0.01) ; T ARSI P 28 dU%5 B B AN B 4 A X 2 8 | 2k U A R O B R TR B 5 £
B K i A IEAH DG (P<0.01 ) , 1 FC P £k SR 22 B R RS 400 13 Sk i 52 10 3 AR O (P<0.05) 5 4%
AR xEy FE PR AR 14k B B 5 BLAk &2 10 25 IE A OC (P<0.01) il B - 24 B UM X 2 5 B A 2 i 3
TR G , SEREAE BOMZS A8 50 35 K o3 1 5 B 3 A DGR IE AH DG (P<0.05) (£ 3)
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Fig.5 Ordination diagram from the redundancy analysis ( RDA) on the relationships between the soil nematode communities and

environmental factors in three artificial stands
SOC . HHL#K Soil organic carbon; TN : 4 & Total nitrogen; AN ; AL A, Available nitrogen ; AP ; FEELHE Available phosphorus; WC S KR
Water content; B EAF LR LIESH = O = MIBARE L IEL B E

®2 IMAINARLETHEEBLYR(FHERER) REAEAEITER
Table 2 Soil properties (Mean+S.E.) under different treatments in three artificial stands and three-way ANOVAs results

AbFR A Bk 2R HRE PR Tk E
Treatment SOC/(g/kg)  TN/(g/kg)  AN/(mg/kg)  AP/(mg/kg) pH WC/ %
WAL EF

X CK 20.67+1.81 2.30+0.25 132.32+5.25 0.77+0.13 4.35+0.01 21.70+1.05
FHAR R 24.10+1.10 2.37+0.27 128.90+6.50 0.82+0.07 4.33+0.05 21.79+1.01
L 23.37+1.58 2.33+0.23 126.12+7.72 0.69+0.02 4.30+0.01 20.10+0.80
BELAR x 2 RxL 22.97+2.42 2.17£0.15 114.61+5.76 0.85+0.10 4.26+0.06 21.46+0.67
S RANEAK PM

X CK 22.03+3.70 1.93+0.34 116.75+23.17  1.00+0.14 4.72+0.05 24.30+1.16
FHAR R 21.87+1.32 2.00£0.21 142.47£14.08  1.00+0.13 4.75+0.02 24.26+1.40
LU L 16.20+1.19 1.63+0.09 114.66+6.63 1.08+0.11 4.76+0.10 18.75+0.65
BHAR % 254 RXL 15.70£3.29 1.63+0.13 102.25+9.12 1.02+0.03 4.67+0.03 20.48+0.13

AR IS R M EFXPM
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Treatment SOC/(g/kg)  TN/(g/kg)  AN/(mg/kg)  AP/(mg/kg) pH WC/%
XtHE CK 26.60+3.53 2.33+0.23 119.29+7.76 0.74+0.09 4.28+0.02 19.85+0.75
FHAR R 24.20+0.62 2.17£0.09 113.54£11.27  0.76+0.17 4.28+0.01 21.35+1.56
X L 23.97+2.11 2.17+0.15 109.63+3.61 0.74+0.11 4.31+0.07 20.78+1.88
FHARx 2504 RxL 19.97+0.76 2.03£0.15 114.31+6.66 0.71£0.10 4.23+0.01 21.65+1.60
ZHE T Three-way ANOVA
FHAR R 0.34 0.22 0.01 0.11 1.50 1.91
X L 6.33" 2.56 4.06 0.01 1.21 6.25"
A S 6.41"" 6.327" 1.22 8.17 " 113.38*** 0.84
FHARx 22 RxL 0.70 0.14 1.01 0.01 1.93 0.37
BHAR x AR 7 RxS 1.43 0.20 0.47 0.46 0.01 0.04
FPHxHRAL LxS 3.00 0.40 0.68 0.18 0.28 5.49*
BHAR x 2 P x bR A RXLxS 0.20 0.11 1.42 0.18 0.20 0.30

CK: Xf I Control check; SOC ;A MLk Soil organic carbon; TN . 4= A Total nitrogen ; AN ; %L Al Available nitrogen; AP . HERL B Available
phosphoms;WC;i%/#\7kﬁ Water content ; EF : #% K 4li#k E. fordii monospecific-planted forest; PM EWNEEAK P. massoniana monospecific-planted
forest ; EFXPM ; #§ A x T BAMBACHK E. fordii and P. massoniana mixed-species-planted forest; * P<0.05; * * P<0.01; * * * P<0.001

x3I TEELARFSRERFHSTEAESTHERFEL

Table 3 The correlation coefficients of multiple regression analyses between the soil nematodes communities and environmental factors

H MLk SOC FHCA AN THEE KR We
WAL EF
ZKEBEEL Richness 0.70 "
Shannon-Wiener %% Shannon-Wiener index 0.79**
B HTHE AN Z B FF/ % -0.83*"
2 U JE 84X Nematode channel ratio 0.72 %
SRS AL Basal index 0.48° _072
o AN PM
5% abundance 0.86 ***
BNk BT 2 BF% 074
B H L AR 2 B FF% -0.59*
£ HU3E 54X Nematode channel ratio 0.77**
FEAHFE 2L Basal index _0.74"*
® HEFEEL Enrichment index 0.75**
T AR X AR EFXPM
ZZJE abundance 0.82 %*
R LA Z B OP% -0.67"
FERIFEEL Basal index -0.63*
LEHIFEHL Structure index 0.66*

# P<0.05; * * P<0.01; = * * P<0.001

3 g

3.1 BHIBTAR FR XS 1S Lk ey 1o 52

ARBEFE, BHIBTAR R AR T8 B 2 AR 22 8 40 T R A AR LA 2 (181 2, 3R 1) R IR AR
i AJEAR S LR R G BB TR A% O BT IR A AR B 2 b 8 Bl W R B T 2k B3 Bl Y A
DI EL A I A R B T 2 R ) e e X 2 SRR TR R v ) T B SR A 32 T
SR R e 22 B BT AR R 2 B R IR UM 2 R R LA R AR

http ; //www.ecologica.cn



7376 xR 43 4

ST S AR A | R BRAF A 2 A AR U | B R AR A SR DG T AR T ELYE S A AR
H TR R SRR BELINTAR 2R T RESE Ao e D ) e R R A B AR BB AR AR 2B RIS R
TeAMR F AR e 5 O U B B 5 TE ARG, B0 AR R AR W RS SRS T i (Y B L R Bl ) i
AHIFEL A — B, 5 XA A Y R B R R U TR] A A AR AR R R B B AR R A5
FAG2A 43 W 2 IR 0 ARG e R IR A 1A AR 25 45 )RR 2 43 0 17 0 ot AN 4, it — 2B 40 M0
HOK R 2 A R A3 Sy 2 V2 IO 25 A 4k R EAT 27 S S 1 A 2 A R e BELIIARE A 2o i Py 2 2
2 B (H 2 fie AN AR 2k HORCRE | TS R AR ) 2 2 R SR O 2 BE R e, BELDBTAR 2Rl b 1 AR A X
IR HOA T SN T e A U e (3R 2) , Ml e AR A T Y R R B UR, B9 T AR RS A,
XA] e B A AR 4 BTG N (4 S A
32 EBRMTEYIXS L BRI Y

LERIAVE Y AR T e I SRR R A BLAR AN 5K (181 1,36 1 ik 2) , R B IR Y)
TELEFE Lk BUREFS S5 K0 T T R 45 4 QSR L WA 7 32 W b b A 98 W 0 M B o i S i A
PR AR FE LR G AR B, R IR AT RER TR A 9 4 P e LU RIUOR BT 2R 5 iy, L i 2L A 0 &
— AR R A R S8 20 L DIERRSE P T AL BRI AR SRR Th R A i 1 JR VR T Rk 1
T IRAR SR AT A A GEIR . AT, BRI 8] (4 98 v Ay Ak BT + SR R R I AT S B B2 TR, IXANAT
SB—MBRL, BRI TR X SR s AR T AR M LA B AR IR 5, B e, e TR
FHA IR0 1L LR A S E R 22— 10" LAY I TR0 92k 7 B A i R 1 AN 3R 4
PATEPE R PR AR R E R R LB L IRE YRR T 3L d B R R T
Wyge U, T 1 Lk o BE RIS, A A B 25 bR A v 1 i 38 B AR 77 B pl 5 Bk (3R 2) L H
LR S A LR IR (3R 3) , R W] L BRI 7 W) i aod s A - S b ] M TR BEIRIREARG T - AR iy
P, Hoogen %5 BF5E 32 W] - SR S A AT A M (A WIS 5 SR pH {F)) 23K 5h F S 2R 28 B 1 i e
PEPIZR . UK, VAT 34 AT LA S O 8 A 5 5 A R A 2% I B s ) L sl 1) 32k sl T
EHEFLBE T K BEHEA TI8 S AN Lk T U R RSk BIEADC T AR, R ERTETE MR T
HORSMIZE K, SRS K R R (3 2) il Ik AU AP RE 32 B aa 7 AN A T b ek A 77 AT
AN, —SERIF I K 0 65 U v W B 6 0 35 R A1 8 v M 051 85 BE | S B MR A0 A R R L BB R
XA AT e Lk IR

15 AT SR IR HO PRSP s A e | S ey T DU /s R HOA S S2 TR A e
PRI ABIEFE R BR VAR PR 0 1L s Y SRR B (18] 3)  BRAR T 4R R B (181 4) R HIE R Y
W52 BRI, X T BRI R BRI Pl /b 1 LB Kk o, (o 2k By I 52 3 ikl S i g
HLEs 3 SCER ML (r S ) RGN IR AR A 4 R 60, SRt 4R A Ak B W U DE (R 3) .
B, F T SR TR XK 3 AT A T L PR R A BT A AR L3 RS RO 2 B A
LI LR AU AR AT AR 3 - 48 6y ) Fr) e a3 30 DA LA 4 1 g B 1) L) BT A Bl e Ak, DRI, R BR A 95
SR S KR AR AT REJE 4 HUE B LU R RS (181 3)
3.3 RPN - HELR HUEE BRI

AHFTE A, AN RIAR P SR R] Lk RV RE AR IR ISR A A A5 A A 3 22 5, AN TR ol b L
RV W FIAR 3R 43 6 ) P BB S S - SR RV 0 D R AR RSl h £ 8 i W AR T 1 R AR Al
FUJRDR AT BE S AS A A 052 A 14 S B RS o, A% A bR R 300 R B B ™ A 4 b 0 9 e b B T
2 HORTARAT A B W B, S TS R 2 ORI AR A, B R AR AlUbR P b S KR R T RS R Al
(F2) AR T LAk Ui AR A7 BT, 35 4 T 5 BRI SE SRAR B, A A MUY (1) SR, B A 4120
TR IR  PAVE IR R LUAR , 2 40 ) A AR by - 4 £y IO T JR LA A B D R P R RO, TR AR
LMK AL B AN -AS AR SRS, £ LR ZR AR X 22 B2 35 0/, 4 Ul g% LU (R LR T 50 (181 3) , W]
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IR DAL D S 1] LA R O 32 O RE B E e 1L, W BUIE PR AR AN PR

RS BHWTAR 28 01 25 B 75 00 - SR s e v 4 1 R A 25 B0 e 38 i (1] 3—5) , RISk
SR IR ) AR E R 3K 5 AT B0 AR — B, IR SR 5 LTS R oS A 1] S0 i ) A=
KA WA M M ATR SR L AR A B 9 R e e ), 13 R 2 i U i e 7 Il 4 Br 2 21
SR RS HURR HA R 5 7 AR AR R MR G U P 2 U A SR B BB N R ARESE R, BRTA 7%
WA BELIBTAR 20 TR S MK R S BR AL E IR B A 35 52 (3R 2) , e Wy I w0 T 035 7 BT IR A 52 B BR
il , DR PR - e e AR E

4 #Hig

ABIEFEE i N T AR A A [F) P v M AR FR AR LS A9 45 2R A B, 3t 1 9 A B AR A+ 4
B AL AN A T AR AR AR A R R R B TR AL RS R T e
1o O A BILRR | RS 5 K A R SRR AU SRR SRR 4R BOM ZE A 1 R, BRI T IR
(IR =0 ol i O P Ol e B S e IRl R O b v 7 N s N I 2 L N DS ok 27/ S i s =/ N T
FREVBCR G AT U P EICE B - 2R DU 3 TR A S R G AR E T
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Appendix table 1 List of taxa, abundance, percentage and guild of the soil nematode communities
HioA L EF A PY IR ST Mean
ESiid Yree o~ o o o~
Group Guild Abuiiicg PEE@: Z;e Abufdigj/ Pﬁ' Jn/t Z;e Abufdicg Pﬁ'ﬁ :‘;e Abuiiicg PEE(@; Z;
(%/100g T1) (4/100g T1) (%/100g T1) (%/100g T1)

BNHEL I Baterivores
HI4JE Plectonchus BF1 135 18.44 252 7.79 158 12.74 182 10.46
T FJ& Caenorhabditis BF1 99 13.52 146 4.51 76 6.13 107 6.16
SR Pelodera BF1 160 4.94 8 0.65 56 3.23
FEWAJE Panagrolaimus BF1 47 6.42 34 1.05 8 0.65 30 1.71
JEUFFIR Protorhabditis BF1 23 3.14 2 1.77 15 0.86
/NFFIE Rhabditis BF1 12 1.64 4 0.12 2 0.16 6 0.35
UM% 8 Acrobeloides BF2 21 2.87 238 7.35 58 4.68 106 6.09
LE4JA Plecyus BF2 5 0.68 4 1.30 2 1.77 23 1.32
BRI Wilsonema BF2 4 0.55 50 4.03 18 1.04
LT Anaplectus BF2 14 0.43 5 0.27
BEIE Monhystera BF2 10 0.31 2 0.16 4 0.23
BEMAJE Prismatolaimus BF3 10 1.37 k) 0.99 18 1.45 20 1.15
Wit Odontolaimus BF3 8 0.25 3 0.15
B IR Bastiania BF3 4 0.12 1 0.08
3K JE Euteratocephalus BF3 2 0.27 2 0.06 1 0.08
W3k & Teratocephalus BF3 2 0.16 1 0.04
T g Alaimus BF4 2 0.27 34 1.05 8 0.65 15 0.84
FEFMIE Amphidelus BF4 2 0.27 1 0.04
B EFZ R Fungivores
1 71)8 Aphelenchoides FF2 130 17.76 1208 37.33 298 24.03 545 31.41
)8 Ditylenchus FF2 56 7.65 198 6.12 112 9.03 122 7.03
H 1B T1JE Aphelenchus FF2 18 2.46 198 6.12 43 3.87 88 5.07
2 RHINE Filenchus FF2 2 0.27 36 1.11 14 1.13 17 1.00
WisHER)R Paurodontus FF2 8 1.09 4 0.12 2 0.16 5 0.27
58 Tylolaimophorus FF3 6 0.19 2 0.12
WG Tylencholaimus FF4 4 0.12 1 0.08
E-J4 B Predators-omnivores
UFFWAJE Paracyatholaimus 0P3 4 0.12 1 0.08
INVATLIE Parkellus 0P4 21 2.87 18 0.56 46 3.71 28 1.63
HALIR Eudorylaimus 0P4 11 1.50 24 0.74 8 0.65 14 0.83
ZJeJF Thornia 0P4 40 1.24 13 0.77
KXLIE Epidorylaimus 0P4 4 0.55 8 0.25 12 0.97 8 0.46
=ALI& Tripyla 0P4 2 0.27 12 0.37 4 0.32 6 0.35
IR Clarkus 0P4 16 0.49 5 0.31
SZJB Chrysonema 0P4 10 0.31 3 0.19
R Thonus 0P4 10 1.37 3 0.19
PIJE Ironus 0P4 4 0.12 1 0.08
AR Mylodiscus 0P4 2 0.16 1 0.04
RHFLRIE Amphidorylaimus 0P4 2 0.16 1 0.04
P LR Mesodorylaimus 0P5S 2 0.27 88 2.72 14 1.13 35 2.00
B5WAJE Axonchium 0P5 6 0.82 8 0.25 30 2.42 15 0.84
W4 & Laimydorus 0P5 6 0.82 10 0.31 2 0.16 6 0.35
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AL EF DA PY IR LR T Mean

K g — o o -
Grow Guild Abuiljice/ Pﬁ'ﬁ Z;e Abufdice/ PE EZ'L/[ :/;e Abuiiice/ PE Eﬂ/{ ie Abuiljice/ Pﬁ'ﬁ ::e

(4%/100g T1) (%4/100g T1) (%4/100g T1) ° (%/100g T14)
KEHE Longidorus OPS 10 1.37 2 0.06 4 0.32 5 0.31
HiT4J8 Prodorylaimus 0P5 4 0.55 8 0.25 2 0.16 5 0.27
ZIWIE Nygolaimus 0P5 2 0.27 4 0.12 2 0.12
BUWJE Carcharolaimidae 0P5 2 0.27 1 0.04
T Z5E L HL Plant parasites
k3 J1J& Cephalenchus PP2 56 7.65 198 6.12 106 8.55 120 6.91
#IVJE Tylenchus PP2 2 0.27 4 0.12 2 0.16 3 0.15
WFHMRIIIE Aglenchus PP2 6 0.82 2 0.16 3 0.15
WEiEJE Helicotylenchus PP3 44 1.36 66 5.32 37 2.11
WG Ogma PP3 16 0.49 5 0.31
JSK& /K JE Nagelus PP3 12 0.37 4 0.23
k)@ Paratylenchus PP3 10 0.31 3 0.19
BLNENE Rotylenchus PP3 6 0.19 2 0.12
KA H I8 Macroposthonia PP3 4 0.12 1 0.08
WHUE Hirschmanniella PP3 2 0.27 1 0.04
BB Labronema PP4 2 0.16 1 0.04
2R Ovydirus PP5 10 1.37 20 0.62 26 2.10 19 1.08
FUMAJE Belonolaimus PP5 k) 0.99 2 0.16 11 0.65
BYNFLE UK E BF abundance 362 4945 980 3028 434 3500 1776 34.10
BHWELREE FF abundance 214 29.23 1654 5111 474 3823 2342 44.97
I BLR M OP abundance 80 10.93 256 791 126 10.16 462 8.87
TR A 2k HU% % PP abundance 76 1038 346 10.69 206 16.61 628 12.06
BT Total abundance 732 100 3236 100 1240 100 1736 100
JZEBEEL Total taxonomic richness 34 46 36 57
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