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Difference of soil nematode communities between the humus and soil surface layer in the cold
temperate coniferous and broadleaved mixed forest of Yulong Snow Mountain Nature
Reserve, Yunnan, China. WANG Wen-ting"?, XIA Shang-wen’, XIAO Hai-feng’, LIU Sheng-
jie’, YANG Xiao-dong®* (' University of Chinese Academy of Sciences, Beijing 100049, China;
*Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese
Academy of Sciences, Mengla 666303, Yunnan, China; *Xiangnan University, Chenzhou 423099,
Hunan, China).

Abstract; A high-throughput sequencing approach was used to differentiate the nematode communi-
ties in the humus and soil surface layer (0—10 ¢m) in 20 hm’ plot located in the cold temperate
coniferous and broadleaved mixed forest of Yulong Snow Mountain Nature Reserve, Lijiang, Yun-
nan. A total of 5744582 sequences were obtained, which were further annotated to 44 nematode
families. In the humus layer, 37 families were recorded, with Tylenchidae (18.1% ) being the most
dominant family. For trophic groups, bacterivorous, fungivorous and herbivorous were predominant.
The soil surface layer had 41 families, with Mononchidae (45.4%) being the most dominant family.
The relative abundance of predatory nematode was highest in the soil surface layer. There was no
significant difference in the a diversity indices ( Shannon, Simpson and Chaol index) of nematode
communities at the OTU level between two habitats. At the family level, however, a diversity of
nematode community in the humus layer was significantly lower than in soil surface layer. 3 diversity
of the nematode community was significantly different in the two habitats, with lower Cody index but
high Sorensen non-similarity index in the humus habitat. Results of non-metric multidimensional
scaling (NMDS) analysis showed that the internal structure difference of nematode community in
the soil surface layer was higher than that in the humus layer.

Key words: soil nematode; soil surface layer; humus layer; community structure ; high-throughput
sequencing.
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1.3 32kl DNA $2IC PCR 4735 A =y i 0

{#i Ff PowerSoil DNA Isolation Kit( MoBio Labora-
tories, Garlsbad, CA, USA) i 7 &5 #2 Mt + e 2k iy
DNA, 7Ei# F 51 ¥ NF1 ( GGTGGTGCATGGCCGT-
TCTTAGTT ) #1 18Sr2b ( TACAAAGGGCAGGGACG-
TAAT) i 5" 3@ 0 F 3 4 HiSeq2500 PE250 il JF 1Y
index ¥4 ,{jiiﬁﬁ Eppendorf Pro S U BE PR 14 AR
Premix Taq /i ff Hial | #1740 18S tRNA | —E¢
KN 400 bp FBERY PCR §38, SR 25 wL U
RZ:12.5 pL Premix F#,0.5 pL 18S 2b,0.5 pL
NF1,0.5 wL Bt DNA, 11 pL #alik, § 5T,
94 C HAZM: 3 min;94 C7ZEME 30 5355 CiB & 30 s;
72 CHEf 45 5335 NEFR ;72 CHEM 5 min, B EHL
JE 110 'V, FH 2% 35 e BB HEA T 9 14 7 1 vl Tk ) A
I, R I AL 5T AR BB B A PR B R
Hlumina Hiseq PE250 i3 5 #E4 7 X050 15
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T B B0 4 FastQC 2R 47 5 4 2 i, FH
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%), 18 FH Uparse 559245 B8 97% AR RIME SRS T
PAE /25 5T (operational taxonomic unit, OTU) , 75
FNHTYM 20 OTU, Z J5 #47T otutab_rare Fi Bf
FRALBE (EAEA A AR A Y reads %5, HIAE OTU 2
¥ OTU 7E SILVA EL#% A= 9 804 B (hitps ./ /www.
arb-silva.de/ ) AT RS, T 75 E 28 B KSR B
2 B fE B A https ; //animaldiversity. org/ |
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2.1 JEF OTU KL BEE o ZREMEHER

WY e 510 80 P 422 I 245 31 5474582 25741,
JE R 5T J2 A0 A 45 K 2 4 i o 42.29% 1 57.8% , W
Usearch 2% OTU 7M7), T8 78 5 )2 il 3 6 )2
OTU %CH 43514 595 F1539(#£ 1),

BT OTU /K, X FE ot )2 A 38 3R 2 i 2k il
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FESHRERA ¢ K50 25 5 B, 6 58 0 2 R - 1k
24 VX 1Y Shannon $5 %X . Simpson 8 %% . Chaol
BN Z 2 SR B (K 1) .

®1 BEREMIEREZBAEE OTUMERER
Table 1 OTU basic information of nematode community in
humus and soil surface layer

+2 OMFAE OTUs  HERZmE ERR B

Soil Reads Nematodes Noted rate Family
layer noted (%)

HL 3163103 595 268 45.0 37
SL 2311479 539 274 50.8 41

HL. JE¥ )2 Humus layer; SL: 133 )2 Soil surface layer (0~ 10
cm). F[A] The same below.
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Fig.1
communities in humus and soil surface layer at OTU level.

HL. J&% )2 Humus layer; SL: 3% )2 Soil surface layer (0~ 10
cm). ANEVNG FHFRZF B FH (P<0.05) Different letters meant
significant difference at 0.05 level. F [A] The same below.

o diversity index and relative abundance of nematode

®2 EEMHEARSMERBEENRME cp EFNENSE

2.2 BETRUKFRL IR o ZFEEILE

FEFTARI 2L 2L OTU 75 SILVA FLA% A= W) 84l
JEFATIE RS B By r 2 a5 B e 5t 44 DR
(F%2) , HrA s Fu )2 M R )2 e B g R 4k
HUERFEIH 2 B HARBHE B (Unknown ) A9 7351 4
3.8% 1 5.6%,

JEBE B JE AR B4k 37 B, Hodr R I] R (Ty-
lenchidae, 18.1% ) AALHIEHE, KA FE 3 4 4R}
( Leptolaimidae ) %% MHF} ( Panagrolaimidae ) Fl¥ 3 7]
#l ( Telotylenchidae ) ,

TR R R B L B a1 B b B R
( Mononchidae ,45.4%) ML 3B ¥ A FF 8 1.
Alloionematidae . 8] 1 } ( Anatonchidae ) | 28 ¥ 7] #}
( Aphelenchoididae) | fLIK#} ( Aporcelaimidae ) | Aulo-
laimidae . %% B B} ( Discolaimidae ) . Linhomoeidae F175
B} ( Trichodoridae ) .

TERAKY _E X 5 o J22 A0 8 3R 2 4 eV
Shannon 5%, Simpson 45 %, F & J& FUAH X 2 B i
TR EVERL 45 R R, THERIZMZ MR 2 M

Table 2 Feeding type, cp value and relative abundance of each nematode family in cold temperate mixed coniferous and

broadleaved forest ( mean+SE)

# AR o LM B BHEHE o HIX £ 1
Family Trophic Relative abundance (%) Family Trophic Relative abundance (%)
group o THERE group Jeg 7 THERE
Humus Soil surface Humus Soil surface
layer layer layer layer
ToMHE; Alaimidae Bac 4 5.18+0.07 1.32£0.16 || 40MAHF Leptolaimidae Bac 3 0.52+0.02 0.00+0.00
Allantonematidae Fun 4 1.55+0.04 0.17+0.03 K40 Longidoridae Her 5 0.26+0.02 0.03+0.02
Alloionematidae Bac 1 0.00£0.00 0.03£0.02 || Meloidoderitidae Her 3 1.04+0.03 0.17£0.04
EI{5F: Anatonchidae Pre 4 0.00+0.00 0.03£0.02 || HEFl Monhysteridae Bac 2 3.37£0.06 0.24£0.04
881 F} Anguinidae Her 2 3.63£0.06  0.59+0.06 || B#{7F} Mononchidae Pre 4 5.1840.06  45.35+14.48
% 718} Aphelenchidae Fun 2 3.63+0.06 0.63+0.06 || %FMHE} Nygolaimidae Pre 5 1.55+0.04 0.35+0.05
Z1% 718} Aphelenchoididae Fun 2 0.00£0.00 0.03+0.02 || %A%} Odontolaimidae Bac 3 0.52+0.03 1.46+0.57
FLIAEL Aporcelaimidae Omn 5 0.00+£0.00 0.07£0.02 || #ZEMAFL Panagrolaimidae Bac 1 0.26+0.02 0.00£0.00
Aulolaimidae Omn 4 0.00+0.00 0.07+0.02 228 Bl Plectidae Bac 2 4.66+0.06 0.52+0.06
AL Axonolaimidae Bac 3 1.55£0.05 0.31£0.04 || J&fAF} Pratylenchidae Her 3 0.52+0.02 0.14£0.03
[ GF} Bastianiidae Bac 3 0.52£0.02 0.03£0.02 || ®MAFL Prismatolaimidae Bac 3 1.04+0.03 5.36+1.93
3L iFE Cephalobidae Bac 2 5.44+0.09 0.80+0.08 || 2Bt Qudsianematidae Omn 4 4.15+0.07 6.27£2.08
%} Chromadoridae Bac 3 5.96+0.09 1.43+0.17 /ML Rhabditidae Bac 1 7.77+0.08 5.54+1.21
I8} Criconematidae Her 3 1.81+0.04 5.29£1.69 || Steinernematidae Bac 1 1.30+0.03 0.42+0.08
JRE KB Diphtherophoridae Fun 3 2.07+0.05 1.53+0.40 || Telotylenchidae Her 3 0.26+0.02 0.00+0.00
Discolaimidae Pre 5 0.00+£0.00 0.10£0.03 || Fi3kF} Teratocephalidae Bac 3 4.66+0.06 0.84£0.12
HEBL Dolichodoridae Her 3 0.78+0.03 1.04+0.40 E IR} Trichodoridae Her 4 0.00+0.00 0.14+0.03
FEF} Dorylaimidae Her 5 6.22+0.09  1.85+0.23 || =ALF} Tripylidae Pre 3 2.3320.05  12.47+4.60
Heteroderidae Her 3 1.30£0.03 0.38+0.05 || #47I%} Tylenchidae Her 2 18.13+0.17 3.66+0.28
A%} Hoplolaimidae Her 3 0.52£0.02 0.56+0.14 || Tylenchorhynchidae Her 3 0.26+0.02 0.17£0.04
J&Z PR} Tronidae Pre 4 0.26+0.02 0.14+0.03 SR Xiphinematidae Her 5 0.26+0.02 0.17+0.04
Linhomoeidae Bac 3 0.00£0.00 0.07£0.02 || FIAI} Xyalidae Bac 2 1.04+0.03 0.10£0.03

Bac: B ZE A Bacterivorous nematodes; Fun: B E 4 H Fungivorous nematodes; Her: fH 14 HU Herbivorous nematodes; Omn; 228 PELk dt
Omnivorous nematodes; Pre: &2k i Predatory nematodes. F[A] The same below.
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Fig.3 Comparison of o diversity index and relative abundance
of nematode communities in humus and soil surface layers based
on tropic group.

Bac: 40 1# 4k . Bacterivorous nematodes; Fun: BHELR Fungivo-
rous nematodes; Her: Hi I 14:4k dt Herbivorous nematodes; Omn: 2%
P2k i Omnivorous nematodes ; Pre: fili 2k iy Predatory nematodes.
T [F] The same below.
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