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Effects of different forage species on soil arthropod communities on the Qinghai-

Tibetan plateau
LI Yu, WU Pengfei“, LONG Wei, MA Jinhao

College of Life Science and Technologies, Southwest Minzu University, Chengdu 610041, China

Abstract; The objective of this study was to examine the effects of different forage species on soil arthropod communities in
alpine ecosystems. Six grasslands dominated by six different forage species, viz., Elymus nutans, Elymus sibiricus, Poa
annua , Festuca ovina, Avena sativa, and Medicago sativa, and a natural grassland (NG) were selected for study in July
2016, in Hongyuan county, northwest Sichuan. Two plots measuring 2 m X 4 m each were setup in each type of grassland.
In the each areas,three sampling points were selected by the diagonal method and mixed soil samples in the 0—15 cm layer
were collected. and soil arthropods were extracted from soil samples for 48 h at 38 °C using the Tullgren method in the
laboratory. (1) There were significant differences in soil arthropod community density, group number, Shannon diversity
index and Simpson dominance index among the seven grasslands ( P<0.05 or 0.01).The community density, group number

and Shannon diversity index showed that Avena sativa were significantly higher than Elymus nutans and Medicago sativa,
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while the Simpson index was opposite. There was no significant difference in soil arthropod community index among other
grassland types. Sex. (2) The results of canonical correspondence analysis ( CCA) showed that the composition of soil
arthropod community was mainly affected by pH, TN, N/P, C/N, and AK, , among other parameters; and the soil
arthropod community was positively correlated with pH in Elymus nutans ,with TN and N/P in P. annua grassland, and
with K in natural grassland.(3) The regression analysis between soil arthropod diversity indexshowed that only total K had a
significant positive correlation ( P <0.05 or 0.01).The effects of cultivating different forage species on the community
structure, abundance, and diversity of soil arthropods varied among the seven grasslands in the Qinghai-Tibet Plateau.
Clutivating Medicago sativa and some other forage species will reduce the diversity of soil arthropods, and not benefit
biodiversity conservation and the sustainable utilization of grassland ecosystems in the long term, although the contradictions
between forage and livestock can be alleviated to some extent. We strongly recommend that a comprehensive ecological

assessment should be conducted before planting forage species.
Key Words: alpine grassland ;forage grass;soil arthropods;community diversity
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nutans) M 4RIELE (Anemone trullifolia) GETE47 (Elymus sibiricus) 252F35 ( Festuca rubra) R, JREEEN
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14 BIEFEACRIES ST

AN FERFEHL T IR AR 3 MRS 138, 1T R a4 pH AR AL ; R L
B R FH/K G A AR TR R A A — 8 112 5 I UR T R — W R ] — AP B T 2, o AU 3 o0 A s s 130K i
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it AR S RO R ESh W e v SRR 22 52 W s M A 22 53 0 5 I Tukey HSD 3 (5 2257 1) M1
Tamhane's T2(M) i (77 24 5F) AT Z BB T . R T AR IES A0 B AT log (x+1) Feffe 42 ATy
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(AN) 7t e AP A (S1) 19 pH & Eif i, MEEFEHL (S5) M8 (TK) | HEAHE (AP) BRA L
(C/N) BRBELL (C/P) A& i AIK; BT AR (S6) BUA HLEK (SOC) .28 (TP) 2% (AN) A (AN) &
A TSR (S2) 1 pH & i e fIK ; RS R AR M (ST) FIBR A HL (C/N) S i fik
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Table 1 The soil chemical properties of different forage grasslands

FEHB Plot EBBIE ST B 2 HAAK $3 F5 s4 ME S5 HE S6 RIRHH NG F P

pH 5.56+0.06a 5.04+0.07d  5.25:0.08bcd  5.30+0.04bc  5.33+0.06ab  5.38+0.02ab  5.09+0.03cd 10.86 <0.01
;;Lff:)/[‘kﬁf) 27.87+0.91cd  31.17£0.72bc 29.50x1.31cd  34.04+0.26ab  26.18+0.93de  23.15:0.27¢  36.72+1.65a 22.09 <0.01
28 TK/ (g/kg) 14.60+£0.24b  14.92+0.03b  14.15+0.22b 18.60£1.90a  14.17+0.20b  13.22+0.23b  14.98+0.03b 5.42 <0.01
& TP/ (g/kg) 0.75+0.02a 0.76+0.01a  0.76+0.02a 0.82+0.02a 0.76+0.02a 0.66+0.02b 0.76+0.01a 6.19 <0.01
2H TN/ (g/kg) 2.86+0.11b 3.02£0.09ab  3.01+0.12ab 3.36+0.04a 2.62+0.07be  2.32+0.03¢ 3.29+0.16a 14.47 <0.01
A AK/ (mg/kg) 117.67+7.50bc  124.60+8.27b  98.61+£7.09bc  115.94+3.47bc 105.54+4.59bc ~ 77.81+1.73¢  185.26+21.17a 11.89 <0.01
A AP/ (mg/kg) 7.76+0.33ab ~ 7.90£0.43ab  7.71+0.55ab 7.60+0.38ab  6.79+0.03b 6.82+0.49b 9.68+1.19a 2.72 <0.05
HALA AN/ (mg/kg) 212.8243.40b  273.29+7.37a 214.23+7.54b  280.32+3.75a  226.41+8.48b  189.38+7.96b  310.79+15.43a 26.97 <0.01
WAL C/N 9.76+0.05d  10.33£0.10b  9.79+0.05cd  10.12+0.04bc ~ 9.97£0.13cd ~ 9.98+0.09cd  11.18+0.04a 40.21 <0.01
WL ¢/ 37.12+1.41bc  40.89+1.42bc 38.94+0.84bc  41.68+1.12b  34.84+1.78¢  34.94+0.70c  48.17+2.04a 11.01 <0.01
A B N/P 3.80£0.15abc  3.96+0.15abc  3.98+0.07abc  4.12£0.13ab  3.49+0.16¢ 3.50+0.09bc  4.31+0.19a 4.73 <0.01

S1 . FEfd i Elymus nutans;S2: H1- % Elymus sibiricus ;S3 L BEK Poa armua;S4;5‘FA% Festuca ovina ;S5 MR Avena satim;ﬁ% Medicago satim;NGJE%ﬁiﬂ
Natural grassland; ;SOC; + A PR Soil organic carbon; TK 428 Total potassium ( K) ; TP, 21 Total phosphorus ; TN ; 4 Total nitrogen; ; AK A Available
potassium(K) ; AP HUR Availablephosphorus; AN HRA Availablenilmgen;C/N;ﬁﬁzﬁ I Ratio of C:N;C/P;ﬁﬁ@i I Ratio of C:P;N/P:ﬁﬁ% It Ratio of N.P

2.2 TSRS LA

e s 563 R RIET 3498 H 46 B 86 K (JE) (% 2) . TEHIZ R _EXF4r 8452k + 5 5h
YA 5328 IE 49 ( Arachnida) 522K ( Collembola) A HSEHE . Horb  BRIE 49 ( Arachnida) 17 2 H 33 #}
42 2 MRS BRI () 47.96% ; 3R ( Collembola) £33 H 9 Bl 33 2 MK 5 S I8 1Y 47.96% ;
ATHEBRNAE 3 H 4B 1128 MRELE Bk 1) 4.09% , TERHKE X5 8545 2] 0 - S sh ik 17 5
2 AR R ST BEARL (1sotomidae ) FUEBEEL ( Onychiuroidea) , 4351 i AR 1Y 25.93% F11 11.37% 5 & W3S
BEALFE K A BERL ( Entomobryidae ) 55 20 Bl I (7 B AR E 1) 53.82% ; #i A BB 55 B Rl ( Scutacaridae ) 55 24
FE, SRS 8.88% , TEIEAKCT- b, WA DL ; H WL AU 45 3 SR Bk I8 ( Paranurophorus ) 55 20 J& , i
SR Y 61.29% ; Fi AT EREAL G /NS BRE (Tsotomiella) 55 66 J& , o5 Sl Y 38.71% .,
2.3 TSRS LS

AR RSP FAE ) T SRS R IR — 2 22 57 (3R 2) . TEREH o A M A S o + Bk R
(Tullbergia) (5 11.76% ) ;7522 £ UL A EHE R Bk J& ( Onychiurus) (7 23.19%) 2255 Bk J& ( Folsomina)
(15 14.49% ) T - BK)E ( Tullbergia) (1 11.59% ) ; FBARFEH N SR F} ( Trombidiidae ) ( 17 21.51%) ; F- 55 b
R ERBJE ( Paranurophorus) ( 1 20.69%) 254 ( Trombidiidae ) ( 5 12.93% ) FIZE55 Bk J& ( Folsomina ) ( 5
11.21%) ; M7 b Ry B WV I ( Oppia) (15 11. 73%) \JEBKJE ( Coloburella) (15 11.11%) ; H 1& FEHLAR AR Ny
VLA ( Paranurophorus) ( f5 25.93% ) JBkJE ( Onychiurus) (7 14.81% ) FAFEIE (Oppia) (15 11.11%) 3K
IR AT N S5 K3 B & ( Protokalumna) (15 16.13%) , A/C {HAERIRFE M h B i, N 4.60; fE 54
AR, N 0.43 , HiAkEHE A/C (EA T 0.43 F14.60 ],
2.4 BEEEEMREZHMESR

PR 25 250 W 4 R, 6 PPN TRl J SR R 6] 1) 3 sh W BV et AP e 22 57 (B 1) TR
B AR Shannon $8 £ A 48 {h e 3 J& DI B PE B AL (S1) B (S5) BN, If i T R SR "L b
(NG) ;M E1E (S6) B TR, Simpson F5HUN 25T G LIk # IFLAHERZ (S5) ffik, H 5 (S6) fiefFi o
T % B 28 B4k Shannon 22 F M 45 BURN Simpson fL #4 J 5 $ 34 &2 i 3 28 6 ( P<0.055(0.01) (E1) &M
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