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Response of soil nematode community structure to nitrogen deposition in the alpine wetland of Swan Lake

under different water conditions

CHEN Kangyi', HAN Yaoguang', WANG Jiali', SHEN Zhibo', YANG Beibei', ZHAO Yi', ZHU Xinping"*, JIA Hongtao"’

(1.College of Resources and Environment, Xinjiang Agricultural University, Urumqi 830052, China; 2.College of Biological and Resource
Environment, Beijing University of Agriculture, Beijing 102206, China; 3.Xinjiang Key Laboratory of Soil and Plant Ecological Processes,
Urumqi 830052, China; 4.College of Grassland Science, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: The effect of nitrogen deposition on soil nematode community structure in an arid alpine wetland was determined in this study.
The Bayanbulak Swan Lake alpine wetland in central Tianshan Mountains was taken as the sample site. Two areas with different water
conditions were sprayed with three different concentrations of nitrogen. The response of soil nematode community structure to nitrogen
deposition in the different water conditions was studied by in—situ simulated nitrogen deposition control experiments. Prodorylamus

(29.30%) was the dominant genus of the soil nematode community under seasonal surface water conditions. The dominant nematodes in
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perennial dry soil were Prodorylamus (18.69% ), Laimydorus (20.21%), and Helicotylenchus (33.48%). Under the combined effect of soil

water and nitrogen, the abundance of omnivorous / predatory nematodes (OP) and fungivorous nematodes (FU) increased, while the

abundance of plant parasitic nematodes (PP) decreased. In perennial dry soil, nitrogen deposition did not significantly affect these

ecological indices in soil nematode communities. Under seasonal surface waterlogged conditions, the enrichment (EI) and maturity (PPI)

indices initially decreased then increased with increasing nitrogen concentration. However, nitrogen addition had no significant effect on

the shannon index (H) and dominance(A) indices in soil nematode communities. It was observed that addition of 20 kg+hm™-a™" nitrogen

promoted the development of the organic matter decomposition pathway by bacteria and fungi in the alpine wetland soil of the arid area.

Soil water content, soil conductivity, and alkali-hydrolyzed nitrogen were the main factors affecting soil nematode community structure. The

findings indicate that increased nitrogen deposition can affect the abundance of different trophic groups in soil nematode communities but

has little impact on the structural diversity of soil nematode communities and stability of the alpine wetland ecosystem in arid areas.

Keywords : nitrogen deposition; soil nematodes; alpine wetlands; ecological index; moisture content
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Table 1 Effects of nitrogen additions on soil basic chemical properties of alpine wetland
KB TEx B WA TR i 2
Area  Treatment ph EC/(pnS+cm™) SM/% AN/(mg-kg™)  SOC/(g-kg™) TN/(g-kg™) TC/(g-kg™)
B NO 7.84+0.03¢ 209.00+4.73ab 102.85+0.51a 98.12+5.90be 115.96+2.09a 7.02+0.47abe 138.70+6.48a
N10 7.94+0.06bc 204.00+3.06b 96.26+0.39h 116.20+1.13a 115.31+3.83a 7.45+0.24ab 133.23+4.51a
N20 7.73+0.17¢ 214.33+2.03a 94.51+0.24¢ 120.87+1.54a 100.19+4.63b 7.65+0.16a 120.02+12.95ab
(@ NO 8.33+0.04a 203.67+0.33b 63.94+0.11e 87.03+6.73¢ 83.51=l1.11¢ 6.12+0.41c 95.58+5.87b
N10 8.26+0.19ab 206.00+0.58b 58.50+0.25f 108.38+1.38ab 85.02+2.57¢ 6.49+0.38bc 92.95+18.68b
N20 8.11+0.09abc 204.67+0.88b 65.03+0.15d 111.77+1.68a 81.65+0.66¢ 6.73+0.27abc 97.72+8.18b

TE AN TR IR T 2600 AN R RAL FIA] 22 53 .35 P<0.05. T[],

Note: Different lowercase letters represent significant differences between different nitrogen treatments under different water conditions P<0.05. The

same below.
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Different capital letters represent significant difference between nitrogen addition treatments in different soil layers under the same water condition P<0.05;

Different lowercase letters represent significant difference between nitrogen addition treatments in the same soil layer and

under the same water condition P<0.05,
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Figure 1 Vertical distribution of individual density of soil nematodes
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Figure 2 Effects of nitrogen additions on soil nematode community structure in alpine wetland under different water conditions
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Figure 5 RDA analysis of soil physicochemical factors and soil
nematode community quantity under surface seasonal

waterlogging conditions
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Table 2 Effects of nitrogen addition on the ecological index of soil nematode communities in alpine wetlands

[X 3, Area A3 Treatment H A MI PPI EI SI NCR
B NO 1.88+0.12a 0.81+0.01a 2.95+0.43a 2.86+0.07a  26.96+16.42ab  97.93+0.62a 0.61+0.27a
N10 1.85+0.09a 0.80+0.01a 3.08+0.69a 2.53+0.23b 10.95+10.95b  94.78+4.08a 0.82+0.18a
N20 1.57£0.09a 0.73+0.01ab 3.09+0.45a 2.93+0.05a 49.68+0.32a 98.12+1.19a 0.15+0.15b
C NO 1.39+0.12a 0.60+0.05b 1.59+0.27a 3.00+<0.01a 1.11+1.11b 97.37+0.81a 0.99+0.01a
N10 1.74£0.29a 0.73+0.09ab 2.48+0.67a 2.99+0.01a 1.23+1.23b 95.22+1.76a 0.99+0.01a
N20 1.52+0.16a 0.67+0.04ab 2.36+0.58a 2.99+0.01a 3.24+0.71b 98.75+0.33a 0.96+0.01a
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Figure 6 RDA analysis of soil physicochemical factors and soil

nematode community quantity under perennial dry conditions
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Table 3 Monte Carlo test of soil physicochemical factors and soil
nematode communities under surface seasonal

waterlogging conditions

EC -0.64 0.77 0.75 0.01 *
AN -0.84 -0.54 0.62 0.05 J
SM 0.91 0.42 0.37 0.25 -
TN -0.97 0.23 0.29 0.38 =
SOC 0.84 -0.54 0.26 0.40 -
pH 0.51 -0.86 0.26 0.40 =
TC 0.99 -0.14 0.16 0.60 -

VB 7 P<0.01, “*7 P<0.05,“~"P>0.05, A,
Note: “#%”P<0.01, “*”P<0.05,“~"P>0.05. The same below.

M 2% 0 A T8 2% R 1 B BB 1Y A R A
49.22% , WAV 2 RN 23.10% .+ 3ELR dUIBIE R
55 SM A B s AH G i 28 | 5 W8 (Nygolai-
mus) B 53 ) 5 pH AL AN M e vEd s TR I
I 2R )E g (Cephalobus ) \TF 58 J& (Acrobeles ) 53 3]
5 TN TCH SOC AHIHERE & . S RIg Bk
B ZE T AN (R 4) & BFE S5/ 19 2B 1L 32 SM
3 520 (P<0.05) , SM Uz 5% 1) 42 U V% 285 1 A8 1k 1Y)
FEIKEN A T

YRR ST LR AR SR IR T
B AF D 6 3 TR DG M TR o AR 2 1B 7. ST
F8EL PPIHEEL S pH AE [ — S B HAG AHOC M, MTHE 2L
5 TN AN.TC.SOC I SM A i Pk . Mde A 7

1% WHART]

T4 WREFTHREGFLEECEAFMLELZR
HENSIH SR
Table 4 Monte Carlo test of soil physicochemical factors and soil

nematode communities under perennial dry conditions

S5 TER
SRS RDAI  RDA2 7 Pi(>r)  BHIE
Environment factor Significance
SM -0.60 -0.80 0.78 0.02 *
EC 0.89 0.46 0.62 0.07 =
TN 0.68 -0.74 0.53 0.11 -
SOC 0.99 0.16 0.32 0.31 -
AN 0.98 -0.20 0.26 0.39 -
pH -0.51 0.86 0.02 0.95 -
TC -0.66 -0.75 0.03 0.96 -
2\8
A
3 El
S ]
(o]
=
= B B-NO
< B-N10
A B-N20
@ C-NO
© C-N10
A C-N20

-0.5 0 0.5 1.0 1.5
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Figure 7 RDA analysis of soil physicochemical factors and soil

nematode community ecological index
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Table 5 Monte Carlo test of soil physicochemical factors and soil

nematode community ecological index

Enviiﬁﬁi&clor RDAIL RDA2 s ) Siii?iﬁce
pH -0.90 -0.44 0.50 0.01 ok
SM 0.94 0.35 0.41 0.03 &
TC 0.80 0.37 0.03 *
EC 1.00 0.08 0.25 0.12 =
AN 0.90 0.43 0.25 0.13 -
SOC 0.86 0.51 0.23 0.14 =
TN 0.92 0.40 0.15 0.30 -

15T M 2 ZE 0 M BUK S5 13 (P<0.05) , X 5 T
ISR SEAAF , AT e 5 SRR 2R L R K A A
ARBFFERAEAE S H 1AL F VK S5 Al Ak R A
FrEoR A, A HE K 4338 T A [R] st AT BE 5 B0 A7 A
DI 43 0 - e 2 du b R T ) Ja | B S OF 28 T S A
P aF A 2 U AR AR AR S - 1 2R U7E -
ez B I8 2 A B S 00, 51 R e AR kAR,
IK AT R R S IR RURER AN [R) 5 TR 26 R
T R R A AR B AR [RIE, AR S35 00T LA
I A3 FI R DTS 3k VR 454 2 FE 1 T 1458
BYIMEE R, T ERUR S g e By
T 2R RN B B 2R T O L R T A
TSR 3 AR 2 AE 2 R A R, 3
PRI il A 3 K R B, £ B TR R UBGR T,
Ui B 38K 3 b T AT LUK I ST R, Bl
R A3, e S L B0 T B, IR R
P NCRAEHZIE O, LA LTI JL 1A 7 ff a2 5 1L
HERPT RS IS T - AT M T A A K
AP LAk, BRAK T BB S sl >, A2 /A4
LR HUARTY R A TG K DR/, — A DU A
BRI U R IR A LAY k=X 56 c—p
4~5 B ZERE  HOU IR S5 AR A0 AN 3 W R SRR . TR
M HFERL BB ETHRE, Al Rl s
BT R A DL A T R A TR AR
Wrp B E ST ERBUKSM, X5 E AT —
S 18 B bR R R FUA R K AT A E AR N A
ARG, AR 3 K R b Ry R B R, 2k
g R AR AR B IR R, Rk AR
SURIBEARE, R TR A B INACE T X A 343 s
{H A I X TRk OB SR 27 A — e 5
AR EOT T T £ 40 D ek T ) FE 5 DA A i

LEA AR BOERAL T e A SR e v L S W R &4
IR, PB4 A AT 4R R e A T AR RE A
BRI PAR G, A B A B R AC A R RS T
R AU B IR SIS, B SRR R o e BT [
I AR5 BN T 50 (HZ5 A 48 BOR T 50, 1l W £E A R
KA R LR h SR L, 'Y
W L S5 AL, 9 A 2 R GE AR TR T R, AR
FRREMERKRAER ST . BARBUR T E
THiA &, PR IR H TS E , =3 3 ) Sk
H IR M AL SRR B R, B R
Th Rl R Z Hoor A 5T R Z MRl D Ho O A AN
S BEE RS R T, AR I L R T
B, U3 VS B8 v NHIR NOSUR BE RS fin , B
W SE TR, NOSKS 332k d = AR 3 AR A s
X ECR 2L R G R R AN LR X s R AR ST
—H, W, RF N IERUK X 2RI ROR B,
EAN[RI A BR A BAT 25 25 5, RS INFEAR 1 4 s
OISR . T EBUK SR R Z R L
MR A TR AR o BN AR BRIl - SR 2
VR 2T TG , Zad — Bt AR A BT Ak 14 38 85 By
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TR AR E PE RS 2R
32 TEARBESTEMEAFENXR
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BRI R 22—, FAPEBUR S LI pHAR T
SRR E A SN 38 pH (ELRRAIG, X s e
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AT MR WA TR T SR R KR s
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24 K I I, b Sk R 52 v S AR TR
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