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Table 1 Soil physical and chemical properties of Pinus sylvestris var.mongolica sand-fixing forest of different forest ages

31 pH SM/% SOC/(g-kg™)  TN/g-kg™) Olsen-P/(mg-kg™) NH;-N/(mg-kg™) NO;-N/(mg-kg™)
S10 7.1040.06° 6.76+1.00° 8.71£0.61° 0.270.04° 2.4740.17° 1.33£0.12° 4.56+0.75
S29 6.67+0.07" 9.88+0.11° 9.40+0.61% 0.43+0.01° 2.82+0.22% 2.52+0.19® 5.48+0.17°
S46  6.50+0.15™  6.78+1.06° 11.92+0.61°" 0.54+0.02° 4.3240.704" 2.63+0.42° 4.66+0.14°
S60 6.17+0.12° 10.91£0.55*  10.78+0.46™ 0.48+0.03" 2.97+0.28% 1.63+0.19" 4.58+0.22°

TE : [FIFUA R PR s e AN R R AR A0 [ b bk - S BRAL PR 22 5 8.3 (P<0.05)
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Table 2 The relative abundance of soil nematodes in different forest ages of Pinus sylvestris var.mongolica sand-fixing forest

AT F /%
I [k EIRERE c-pfH

S10 S29 S46 S60
N 2% )& (Acrobeles ) Acrl BF 2 17.8 222 17.3 10.9
IR 28 )& (Acrobeloides) Aer2 BF 2 7.8 5.7 143 8.1
TCH & (Alaimus) Ala BF 4 - 0.2 0.3 22
Skt J& (Cephalobus ) Cep BF 2 9.3 11.6 10.5 1.2
LR (Ceratoplectus) Cerl BF 2 - - 0.1 -
REFA B A (Cervidellus) Cer2 BF 2 14.1 5.8 12.1 8.0
FL3k Mg (Eucephalobus) Euc BF 2 5.0 4.7 3.4 4.4
H I & (Eumonhystera) Eum BF 2 - - 0.7 -
‘B J& (Geomonhystera) Geo BF 2 0.9 - 1.8 1.0
T & (Mesorhabditis ) Mes BF 1 2.9 - 1.2 1.3
T & (Microlaimus ) Micl BF 3 - 3.2 - -
R (Panagrolaimus) Pan BF 1 - 3.4 33 3.9
/NFFJE (Rhabditis) Rha BF 1 6.2 6.3 0.1 -
JIR )@ (Wilsonema) Wil BF 2 - 0.4 2.1 1.1
W 71 )& (Aphelenchoides) Aph FF 2 6.1 1.6 1.5 2.2
22 B4 T] & (Filenchus ) Fil FF 2 - 0.4 0.1 0.3
L3 71)& (Paraphelenchus) Par FF 2 1.4 1.6 0.7 0.6
& (Tylencholaimus ) Iyl FF 4 - - - 0.2
228 (Ditylenchus) Dit FF 2 - - 0.4 0.5
HA4J] & (Coslenchus) Cos PP 2 2.5 3.3 32 5.9
F 4 WUE (Dorylaimellus ) Dor PP 5 - 1.5 1.7 22
W HiE & (Helicotylenchus) Hel PP 3 13.1 13.1 113 18.3
TR A (Hirschmanniella) Hir PP 3 0.4 1.8 0.4 0.5
PR J& (Paratrichodorus) Parl PP 4 - - 0.9 0.6
%t )& (Paratylenchus ) Par2 PP 2 2.4 5.5 5.4 6.0
FLIH & (Aporcelaimium) Apo OP 5 5.6 4.0 3.9 7.3
£ R (Discolaimus) Dis oP 5 - 0.2 1.1 13
INT LR & (Microdorylaimus ) Mic2 OoP 4 2.6 1.9 0.4 -
W4T J& (Prodorylaimium ) Pro oP 5 2.0 1.5 1.6 2.0
JHEH(Generanumber) 17 23 27 24

AR EE>10% A EE .
B, 260 S60 BE I M B TR E ASE 3, H30 R b B A R BAVERAE
Hp T 3R 40 0T R AR B AR A, WE U A XS
B, AMRTIRESS . (R, L3R S i 45 S46 RF M
AR W, S22 0 R e 9 B AR A 3 AR O A OO R RIS AL S
fE AT P HE S RGBT E A SEEGRE BB (RS, RlgR S L

24 TIRAHRBESTEBUMREXMHE
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a Table 3 Ecological index of soil nematode community in
2501 I different forest ages of Pinus sylvestris var.mongolica sand-
A 2 fixing forest
= 200} B N
éb b 'l' JAE07 ke
& 150) I ECE S10 $29 $46 S60
g SR 3.06£0.19°  3.67+0.16™  4.1120.60°  3.92+0.37"
H 100F , 4 , .
= 2.45+0.10"  2.55+0.07" 2.58+0.19"  2.64+0.14"
®
H ol D 0.89+0.01*  0.89+0.01° 0.90+0.02*  0.91+0.01*
0.88+0.03*  0.86+£0.02"  0.82+0.02°  0.85+0.02"
0 310 $29 S46 S60 MI 223+0.04°  220+0.10°  2.22+0.09"  2.47+0.04°
i PPl 2.74£002°  2.770.08°  2.81£0.05  2.81£0.17°
Dav FE= i SN A = I\ [ Wl a5 2B rh k-
&.E*KH?&%@»%TWM@T@?&Mf/lij:%/}zﬂéﬂw Wi 3.94:074 2775086  3.07:035°  1.6840.22"
Z 5B (P<0.05) , IR ZELIIRIREIRZE
NCR  0.89+0.04°  0.94£0.01®  0.96+0.03*  0.93+0.01"

E R I NIk N2 s R N R N o £2 A A iy
Fig.l1 The number of soil nematodes in different forest ages

of Pinus sylvestris var.mongolica sand-fixing forest
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Fig.2 Analysis of soil nematode flora in different forest ages

of Pinus sylvestris var.mongolica sand-fixing forest

MLUBK & 2 IE M1 56 (P<0.05) . AR L R pl 54
BLAR 350 B it 34 W 3 1E AH O (P<0.05) s B EL A
2 U 5 4 B8 pH (E i 2 5URH DG (P<0.05) s M &
PEZE A LB 4 0 i 3 IR A G (P<0.05) . £
HAESIEEUT , Margalef 5 805 & 2 & 2l
W EIEAHE(P<0.01) , e HE g IS 2 A &= i
A 56 (P<0.05) , Pielou 44 i 45 50 5 A HLAkR |
TR 7 B ¥ i 35 £k C (P<0.05) , Shannon 2 4
PEFEES £ 1 pH AR B 3% 71 AH C (P<0.01) , HH Y
AR ARG A LR A S R E EAH X
(P<0.05),

T : SR. Margalef £ & J 4§ % , . Shannon £ £ ¥ 5 44 ,
D. Simpson fEFH ELHEEL, J Pielou 34 5] B ¥, ML KA TS %, PPL
Y 2 A 28 AR A, T BUIE AR 3T R AR, NCR 2R B K LU B . ()
AT AN ) - RE R AR TEAS [R] R TN A7 A8 T 0 bk L B2 R % A 25 4
BE R 3 (P<0.05),
TUAI T (RDA) B AL A RS 1 44.4% 1728 53
TS, FR I A M T Rk VR A L EL A
5 (& 4) , AR B 28 sl i 20 5
AN [R) MR B B 8 9% W) Kt 5 i i B A G %)
AR (S10) P F& Wy /b FR o3 A A2, BRI 2 URE & &
J& s TR bR (S29 .S46) JH & W R 2 53 i | $ 5%
o3 PRI MR N 2 RV s BARR (S60 ) 14 7% P i
N5 R I o0 BT, 2 OB I8 e R )
WS T R AR A R A T pHAE A PR A
BT S ) R ) A, A
HLIK (SOC) (AL (Olsen-P) 75 1 1 5 L 344k i
IR JE (Cer2) IEAIG , A & EM L IEpHE 5 H
I AAICOC R M HIELEE & 5IREE EAH
K, T3 pHAH A LB AR & i 5 ARG

3 itig

3.1 AREPREAE TR B MRS L 152 BRI R

P TR AL V4 0 3t 2 N T AR Al
DI AR A O e e o R R R AR
R U v 2 2 A B AR 1) A RT RE 2
R A ROR DL S AT B8l = o, 10
2 U RO R AL RE RS 4 78 SR 23 BE R K m] A
BRI S AR, T 3 o 2k HORE VR RO S R S
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Fig.3 Proportion of trophic groups of soil nematode community in different
forest ages of Pinus sylvestris var.mongolica sand-fixing forest
R4 EFREIDM LIRS RBSREARTITIRER B S TIEBA R E X
Table 4 Correlation between soil nematode community indexes and functional groups and
soil physical and chemical properties in Pinus sylvestris var.mongolica sand-fixing forest
2 MU HIEHE IR
FEAT pH SM soc TN Olsen-P NH;-N NO3-N
Bt -0.784 0.055 0.986 0.882 0.844 0.384 -0.400
BF [L.47] -0.546 -0.221 0.963" 0.866 0.990" 0.648 -0.216
FF L. -0.972 0.741 0.659 0.847 0.384 0.409 0.168
PP [L.4] -0.936 0.383 0.921 0.962" 0.719 0.487 -0.110
OP L4 -0.075 -0.138 0.369 0.549 0.605 0.979" 0.653
SR -0.862 0.308 0.922 0.999" 0.796 0.668 0.047
H' -0.996" 0.648 0.756 0.875 0.472 0.355 -0.006
D -0.891 0.466 0.698 0.632 0.354 -0.104 -0.504
0.641 0.077 -0.971" -0.933 -0.966° -0.704 0.109
Ml -0.719 0.661 0.266 0.247 -0.142 -0.471 -0.449
PPI -0.880 0.259 0.963" 0.974" 0.806 0.541 -0.138
Wi 0.944 -0.872 -0.478 -0.673 -0.136 -0.171 -0.123
NCR -0.746 0.229 0.870 0.984* 0.825 0.820 0.216

i * P<0.05,**P<0.01.
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Fig.4 Redundancy analysis (RDA) of soil nematode commu-

nities and soil physical and chemical properties
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Characteristics of soil nematode community in Pinus sylvestris var.
mongolica sand-fixing forest in western Liaoning

Yang Yuxuan', Wang Xuefeng®, Yang Tingting', Zhang Risheng’, Wang Kai', Tai Shanshan'
(1.College of Environmental Science and Engineering, Liaoning Technical University, Fuxin 123000, Liaoning, China;
2. College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China; 3.Liaoning Zhang-
gutai Desert Ecosystem Research Station, Liaoning Institute of Sandy Land Control and Utilization, Fuxin 123000, Liaon-
ing, China)

Abstract: In order to understand the effect of Pinus sylvestris var. mongolica sand-fixing forest on soil nema-
tode community in the process of sand control, the 10,29, 46 and 60-year-old Pinus sylvestris var. mongolica
sand-fixing forest in Zhangwu County, Fuxin City, Liaoning Province, on the southern edge of Horqin Sandy
Land was studied. The dynamic changes of soil nematode community structure and diversity and their influencing
factors during the growth of Pinus sylvestris var. mongolica sand-fixing forest were studied. The results showed
that the age of Pinus sylvestris var. mongolica sand-fixing forest in western Liaoning had a significant effect on
the number of soil nematodes, and the overall change showed a trend of increasing first and then decreasing with
the increase of forest age. The bacterial-feeding nematodes were dominant in all forest age plots, and the propor-
tion of 46-year-old plots was the largest, reaching 67.2%. The proportion of fungal-feeding nematodes was gener-
ally low, and the proportions of phytophagous nematodes and omnivorous-predator nematodes reached the high-
est values in the 60-year plot, which were 33.5% and 10.6%, respectively. The ecological index of soil nematode
community also showed differences with the increase of forest age, among which the richness index, diversity
index, dominance index and maturity index of nematode increased with the increase of forest age, indicating that
with the increase of forest age, the species richness of nematode community increased significantly, the structure
of soil nematode community was more complex, and the soil ecosystem tended to be stable. Redundancy analy-
sis showed that soil pH, organic carbon, total nitrogen and available phosphorus were the main environmental
factors affecting nematode community characteristics. In summary, Pinus sylvestris var. mongolica sand-fixing
forest regulates soil resource supply and food network structure through forest age succession, and promotes the
transformation of soil nematode community from quantity increase to structural stability. However, the propor-
tion of phytophagous nematodes increases in the mature and late stages, which may lead to potential soil ecologi-
cal degradation risks. Therefore, the management and ecological control measures in the middle and late stages
of the stand should be further strengthened.

Key words: soil nematode community; Pinus sylvestris var. mongolica; stand age; sandy soil; diversity



