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Effects of artificial grasslands with different forage species on soil nematode

communities on the Qinghai-Tibetan Plateau

WEI Xue, LI Yu, WU Pengfei”
Institute of Qinghai-Tibetan Plateaw, Southwest Minzu University, Chengdu 610041, China

Abstract: Artificial grassland with higher productivity has developed rapidly in recent years in order to balance available
pasture and stocking rates on the Qinghai-Tibetan Plateau. Soil nematodes are sensitive to environmental changes, which are
important components of grassland ecosystems. However, little is known about the effects of the artificial grasslands with the
different forage species on the diversity of soil nematode communities. Soil nematode communities in the natural grasslands
(control) and artificial grasslands were investigated in July 2016. Four perennial grass ( Elymus nutans Griseb., Elymus
sibiricus L., Poa annua L., and Festuca ovina L.), one annual grass (Avena sativa L.), and one perennial legume
(Medicago sativa L.) were selected. Forages were grown for four years in monoculture in this study. Soil nematodes were
extracted from 50 g of fresh soil using Baermann funnels for each composite soil sample. The composite samples were
comprised of three soil cores taken from the upper 0—15 ¢m soil. Soil nematodes were identified into 2 classes,8 orders,32
families,and 58 genera. The results showed that; (1) the average nematodes abundance was 1754 ind./100 g dry soil,
ranging from 949 ind./100 g dry soil in the M. sativa to 3267 ind./100 g dry soil in the A. sativa. (2) The total
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abundances, taxonomic richness, Shannon diversity index of the soil nematodes communities, and the abundances of
herbivores and omnivores—predators were significantly higher in the A. sativa grasslands compared to the natural grasslands.
However, no significant difference was observed in the total abundances and diversity of the nematode communities and the
abundances of fungivores, bacterivores and omnivores—predators between the rest artificial grasslands and natural grasslands.
(3) The abundances of the soil nematode communities and each trophic group differed significantly among the different
artificial grasslands, with the maximum values occurring in the A. sativa grasslands. (4) Redundancy analysis results
showed that soil total K, C/N, total P and available K were the important factors affecting the composition of the soil
nematode communities. The results suggested that establishing artificial grasslands with changes in plant communities and
soil physico—chemical properties led to the change of soil nematode communities on the Qinghai-Tibetan Plateau, and the
abundances and diversity of soil nematode communities were significantly increased by planting A. sativa. Given the
vulnerability of ecological environment on the Qinghai-Tibetan Plateau, the changes in soil nematode communities depicted
here indicate that underground process should be further studied before the area of artificial grasslands has been greatly

increased.
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Fig.1 The abundance, taxonomic richness, Shannon index and Pielou index of the soil nematode communities in the artificial grasslands of

the different forage species and the natural grasslands ( Mean+SE)
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Table 1 Soil physicochemical properties in the artificial grasslands of the different forage species and the natural grasslands ( Mean+SE)

TEREH R Bk HAR i Mx BAHTE KIRF P p
EN ES PA FO AS MS NG
K WC/% 0.28+0.01 ab ~ 0.26£0.02b  0.29%0.03 ab  0.32+0.01 ab ~ 0.33£0.02 ab ~ 0.35£0.02a  0.30+0.02 ab  3.12 0.01
HHLEK SOC/ (g/kg) 27.87+0.91 ¢d  31.1720.72 be  29.50£1.31 ¢d 34.04£0.26 ab 26.18+0.93 de  23.15+0.27 ¢ 36.72+1.65a 22.09 < 0.01
SR TN/ (¢/ke) 2.86+0.11 b 3.02£0.09 ab  3.01+0.12 ab  3.36+0.04 a  2.62+0.07 be  2.32+0.03 ¢ 3.29:0.16 a 1447 < 0.01
HRA AN/ (mg/kg) 212.82+3.40 b 273.29+7.37 a 214.23+7.54 b 280.32+£3.75 a 226.41+8.48 b 189.38+7.96 b 310.79+15.43 a 26.97 < 0.01
£ TP/ (g/kg) 0.75£0.02 a 0.76+0.0l a  0.76+0.02a  0.82£0.02a  0.76+0.02 a 0.66+0.02b  0.76+0.01a  6.19 < 0.01
AW AP/ (mg/kg) 7.76+0.33 ab  7.90£0.43 ab  7.71x0.55ab  7.60+0.38 ab  6.79+0.03 b 6.82+049b  9.68+1.19a 272 < 0.05
SR TK/ (¢/kg) 14.60£0.24 b 14.92+0.03 b 14.15+0.22 b  18.60£1.90 a  14.17+0.20 b  13.22+0.23 b 14.98£0.03b 542 < 0.01
AR AK/ (mg/kg) 117.67+£7.50 be 124.60+8.27 b 98.61+7.09 be 115.94+3.47 be 105.54+4.59 be  77.81x1.73 ¢ 185.26+21.17a 11.89 < 0.01
3 pH 5.56+0.06 a 5.04+0.07d  5.25£0.08 bed 5.30+0.04 be  5.33+0.06 ab ~ 5.38+0.02 ab  5.09+0.03 ¢cd 10.86 < 0.01

Medicago sativa L.;NG : FAKF i Natural grassland; WC: %7Kt Water content; SOC : 45 HLE#% Soil organic carbon; TN: 2% Total nitrogen; AN : 7 #{ % Available nitrogen;
TP . 42 Total phosphorus ; AP . F &L Available phosphorus ; TK ; 24 Total potassium ; AK ; %45 Available potassium ; [f]—4T P/ [ FE-RE 2 7m A8 [ RE L[] 25 53 3 (P<
0.05)

TUA AT EE BRI o —HE Rl p i B B B B M (P<0.01) . B—4h 5440 (r=0.80,P<0.05) W& 1F
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Fig.2 The abundances of the trophic groups of the soil nematode communities in the artificial grasslands of the different forage species and

the natural grasslands ( Mean+SE)
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Table 2 The correlation coefficients of multiple regression analyses between the soil nematodes communities and soil chemistry properties
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