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Effects of altered precipitation on soil nematode communities in an alpine meadow

DAI Jianghui, WU Pengfei, TANG Sisi, WANG Changting, WANG Yuying, REN Xiao, WEI Xue "
Institute of Qinghai-Tibet Plateaw, Southwest Minzu University, Chengdu 610041, China

Abstract: The Qinghai-Tibetan Plateau, the third polar of Earth, responds sensitively to global climate change. Soil
nematodes are important indicators of the structure and function of soil food web. However, few studies have been conducted
on the effects of altered precipitation on the taxonomic composition and diversity of soil nematode community in alpine
meadows on the Qinghai-Tibetan Plateau. Therefore, understanding of the impacts of climate change on the structure and
function of the soil food web in alpine meadows was inadequate at present. To explore the effects of altered precipitation on
soil nematode communities in alpine meadows, the precipitation experiment, including three reduction precipitation
treatments (=90% , —=50% , and —30% ), a control treatment ( CK, natural precipitation) , and an addition precipitation
treatment (+50% ), was set up in an alpine meadow in northwest Sichuan in December 2015. The annual precipitations of
the five treatments were 88 mm, 442 mm, 618 mm, 883 mm, and 1325 mm, respectively. The soil nematode communities
and the environmental factors of plant and soil were investigated from the plots of the five precipitation treatments in
September 2020. Soil nematodes were extracted from 50 g of fresh soil using Baermann funnels, and the changes in the

taxonomic composition structure, abundance, diversity index, and ecological index were analyzed. The results showed that .
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(1) the taxonomic composition and abundance of the soil nematode communities changed significantly with the increased
annual precipitation and no significant changes in the diversity index. The relative abundances decreased significantly for
fungivores and increased significantly for plant parasites with the increased annual precipitation. (2) The abundances of soil
nematode community and four trophic groups decreased significantly when the annual precipitation was less than 442 mm.
The abundances decreased significantly for fungivores and increased significantly for plant parasites when the annual
precipitation was more than 442 mm, resulting into the dominating trophic groups shifted from the bacterivores and
fungivores to the bacterivores and plant parasites. (3) When the annual precipitation was more than 883 mm, the
abundance of soil nematode community varied with no significance, but the channel index of the top 10 c¢m soil layer was
smaller than 50, indicating that the function of bacterial decomposition pathway for the soil organic matter was strengthened ,
which was unfavorable to the accumulation of soil carbon and nutrients. (4) The changes in the contents of soil moisture and
total nitrogen and pH induced by the altered annual precipitation were the determining drivers for the soil nematode
communities. The results suggest that the abundance and diversity of soil nematode community in alpine meadows will be
affected weakly, but the structure and function of soil food web will be affected strongly when the climate becomes more

humid on the eastern edge of Qinghai-Tibetan Plateau in the future.

Key Words: soil fauna; annual precipitation; alpine meadows; diversity; trophic groups; the Qinghai-Tibetan Plateau
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Fig.1 The abundance and diversity of the soil nematode communities at the five precipitation gradients ( mean + SE)
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24 LMPFEAESTEBEL

BEAFRE K SN, & SR8 BT 25485 STRT A b 2B 36 2k OB HR 4 M1 ¥ T8 8.3 A8 6. (P>0.05)
FLRHFE R BI AEAEFE KRy 88 mm AL i 5 T 442 mm 618 mm 1 1325 mm AbHH( P<0.05) ;15 %k C1 &
W TR (P<0.05) , AP 4R Kl 88 mm AbHLE 2 5 F 883 mm Al 1325 mm 4B (P<0.05) (&l 4)

2.5 HEEHT5 L BRI G R

358 K R B AR R K R N 2 LT (P<0.001) , H IR AR ROK RSN 1325 mm RS, &R A
HUBSR M AE A 7K i 883 mm A 5y, pH ZEAEFE /K i 88 mm R K (1), BRAEY 6 A Wit ok, 1 3%
FoKE 2B 2R A YUK pH BRI K AR R 3 22 5 (P<0.05) (K 1),

R 1 BHKEETHIRERTF (FYEAREDR)

Table 1 The environmental factors of the five precipitation gradients ( mean + SE)

?r:l%rijemal factors 88 mm 442 mm 618 mm 883 mm 1325 mm F P

L HEE K Soil water content/ % 12.90+0.86d 28.15+1.02¢  32.49+0.65ab  30.59+0.81bc  34.68+1.28a 60.91 <0.001
£ Total phosphorus/ (g/kg) 1.06+0.12b 1.01+0.09b 1.32+0.05ab 1.19+0.09ab 1.47+0.12a 4.42 0.008
2% Total nitrogen/ (g/kg) 1.17+£0.11¢ 1.48+0.09ac 1.77+£0.09ab 1.79+£0.21a 1.28+0.12bc 5.44 0.003
H LK Soil organic carbon/ (g/kg) 27.33+1.19b 31.7+1.03ab  27.03+0.84b 35.97+£2.95a 29.98+2.02ab 5.93 0.002
pH 6.15+0.01a 6.02+0.05b 6.05+0.02ab 6.06+0.02ab 6.07+0.02ab 3.39 0.024
)35 IE Coverage/ % 77.50+1.87 79.33+£2.46 85.00+2.83 87.00+2.51 85.00+3.74 2.67 0.056
HY LY Biomass/ (g/m*) 541.68+104.60 527.80+43.61 600.71+83.16 548.62+45.21  522.60+40.49 0.25 0.908

TR /ING S F RN [RI Ak 2R A7 AE 935 22 5+ (P<0.05)

TUAR AT R, 8 —Hl (F=3.60,P=0.001) FI%5 — 4l ( F=2.54,P=0.037) F i B 34 ELAT B 5k
(P<0.05), M5 HEE s ke 2 BERAE (R =0.78,P=0.001) , 513 pH 5 B EFAMHE(R*=0.26,
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Fig.2 Principal component analysis (PCA) of the soil nematode communities at the five precipitation gradients. Significance tests of the

impacts of altered precipitation on the soil nematode community composition by PERMANOVA are provided in the plots
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Fig.3 The abundances and percentages of four soil nematode trophic groups at the five precipitation gradients ( mean + SE)
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Fig.4 The ecological indices of the soil nematode communities at the five precipitation gradients ( mean + SE)
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Table 2 The correlation coefficients of multiple regression analysis between the soil nematode communities and environmental factors
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