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Effects of snow cover on soil nematode community in Abies georgei var. smithii

forest in Sejila Mountain
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1 Resources & Environment College, Tibet Agriculture & Animal Husbandry University , Nyingchi 860000, China
2 Tibet Key Laboratory of Forest Ecology in Plateau Area, Ministry of Education, Nyingchi 860000, China

3 Center for Ecological Research, Northeast Forestry University, Harbin 150040, China

4 Nyingchi Ecological Monitoring Station, Tibet Ecological Environment Remote Sensing Monitoring Center, Nyingchi 860000, China

Abstract: To examine the effects of snow cover on soil nematode communities in alpine forests on the Tibetan Plateau, an
Abies georgei var. smithii forest in the Sejila Mountains of southeastern Tibet was selected as the study area. Soil nematode
communities were characterized at different snow cover thicknesses of 0, 10 cm, 20 em, and 30 ¢cm using high-throughput
sequencing. The results showed that soil organic matter and total nitrogen content decreased significantly ( P<0.05) and
total potassium content increased significantly (P<0.05) with the thickening of snow cover. Snow cover thickening did not

significantly affect the Shannon index, Simpson index, Pielou index, MI( maturity index ), and NCR ( nematode channel

ELTR - P8 AR A S HE 3 E 5 S0 00 % TP ( XZA-TYBSYS- 2020-07 ) 5 P 5 A 4025 B A ol 9% U545 PR E ~4 B) l % 00 F (800 39 45
2020-001 &)

Y75 B #B:2022-03-22; P 4% HH kit B A :2022-11-03

# B A H Corresponding author. E-mail ; 472425717@ qq.com

http ://www.ecologica.cn



6 1) B A TPUREEN ORI RUR K AL AZ R L AR AU R B 2349

ratio) indicators of the nematode community, but the NCR values tended to increase. Snow cover thickening increased the
relative abundance of Enoplea and Bacterivores nematodes, and also caused significant changes (P<0.05) in soil nematode
community structure under 20 cm and 30 ¢cm snow cover. Soil organic matter, total nitrogen, and total potassium content
were the three most critical soil environmental factors affecting soil nematode communities. This study revealed that snow
cover thickness affected soil nematode communities in the Abies georgei var. smithii forest, and the thickening of snow cover
means a more stable and warm soil environment, which is conducive to the increase of soil bacteria and then to the
decomposition of soil organic matter and the release of potassium, providing resources and environmental conditions for the
increase of Enoplea and Bacterivores nematodes. A systematic survey of the soils in the Tibet region is still needed to better

understand the distribution of soil nematodes and their response to environmental changes in this eco-fragile area.

Key Words: soil nematode community; snow cover; high-throughput sequencing; Abies georgei var. smithii forest;
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(5) ¥ 7374 26 5 %0 ( Plant parasite index,PPI) :
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Table 1 Soil physical and chemical properties under different snow cover thickness( Mean+SD)

AR FKE AHL o) S il i B

Sample WC/ % pH SOM/ % TN/ % TP/ % TK/ % Cu/(mg/kg) Zn/(mg/kg)
d1 54.40+0.62a 4.32+0.10a 28.00+0.66a 0.80+0.004a 0.21+0.005a 1.42+0.038a 5.23+0.523a  23.05+0.636a
d2 60.34+ 0.84b  3.98+0.01b 26.33+0.66b 0.65+0.017b 0.19+0.004b 1.57+£0.048b 4.34+0.522a 18.75+0.541c¢
d3 54.39 £0.95a  4.48x+ 0.03¢ 21.36+0.57¢ 0.59+0.016¢ 0.19+0.002b 1.74+0.040¢ 4.60+£0.743a  20.98+0.921b
d4 49.42 +1.42¢ 4.66+0.01d 16.06+0.25d 0.51+0.006d 0.21+0.003a 1.90+0.021d 4.82+0.457a  22.12+2.119ab

d1—d4 43514 0,10 ¢cm 20 cm,30cm J&E TP T £ FE; WC. 757K % Water content; pH; FR B & pondus hydrogenii; SOM ; A HLJE Soil organic
matter; TN : 2% Total nitrogen; TP ; 2% Total phosphorus;TK ;2247 Total kalium; Cu:#i Cuprum;Zn ;¥ Zinc; [R1 3] FHR A R 22 57 3 (P<0.05)
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Fig.1 Rarefaction curves of soil nematode communities Fig.2 Venn diagram of soil nematode communities at the genus
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Table 2 Diversity index and functional index of soil nematode communities under different snow cover thickness ( Mean+SD)

RivE SRR £ REVE D RE PG £
PEAS Diversity index of the soil nematode communities Functional index of the soil nematode communities
Sample Shannon H5 %X Simpson 44 Pielou $74X AR KL YRR R RHUE R L
H A J M1 PPI NCR
dl 0.98+0.17a 0.53+0.10a 0.38+0.07a 2.93+0.38a 2.77+0.43a 0.60+0.39a
d2 0.94+0.29a 0.57+0.16a 0.35+0.11a 2.51+0.44a 2.13+0.25b 0.82+0.12a
d3 1.29+0.05a 0.43+0.04a 0.47+0.04a 2.98+0.33a 2.02+0.03b 0.81+0.23a
d4 1.06+0.29a 0.44+0.16a 0.39+0.10a 3.04£0.11a 2.80+0.19a 0.98+0.03a

H' . Z 4850 Shannon ; A ; I3 EEH5 51 Simpson; J: Y5 FEFE EL Pielou s MI ; J30 30 +5 %K Maturity index; PPI; A A7 A 2 AR HL Plant parasite
index ; NCR ; & 413 % F.{E. Nematode channel ratio
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FIFHEET Bray-curtis BR824k R 73 #T ( Non-metric multidimensional scaling analysis, NMDS ) F14H {2l
PE53 T (Analysis of similarities, ANOSIM ) 73 Afr AN [A) S5 45 SR T 4 384k HURE R 9 45 A MBI, NMDS 434 3R W
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® Unclassified » Unclassified = Mesodorylaimus = Eudorylaimus = H:Ath
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= Bastiania = Malenchus = Cephalenchus
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Fig.3 Soil nematode community composition under different snow cover thickness
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Fig.4 Structural analysis of soil nematode communities under different snow cover thickness

LA A HLTUN 2 RS R AN [ =5 5 8+ Rk AU R S G BE A AT 3 > R IEIREE I 1 (P<0.05)

%3 ET Mantel test W HIELABHES TERBERTHXR

Table 3 Relationship between soil nematode communities and soil environmental factors based on Mantel test

F5F5 Index r P 16 H% Index r P
TIKEWC 0.26808 0.029 2% TN 0.27189 0.018
pH 0.26507 0.029 440 TP 0.35882 0.003
FHHLTE SOM 0.28580 0.021
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