5542 B 15 W) S &~ £ Eild Vol.42,No.15
2022 4F- 8 A ACTA ECOLOGICA SINICA Aug.,2022

DOI: 10.5846/stxb202104271110

FIFHENR , 2 LA XM, WG A T SRR U DM AT b b T 5 3 3 0 B e AR 28 ) 21 43 A P AIE . A 2525 4, 2022,42(15) :6239-6249.
Bai Y J, LiY X, Liu RT, Chang HT, Tang X M.Seasonal distribution of functional groups of ground-active arthropods in Lycium. barbarum plantations in
arid oasis region.Acta Ecologica Sinica,2022,42(15) :6239-6249.

FEGNEMRHKEET EDN Y EREMTTHE
B

G M B JAER N A B A
| TERFAESHES, )11 750021

2 VYL st iR Al S AR AR R R T R S B, 4RI 750021

3 PR AES RGEIKE S EHHE T EALRE, R 750021

4 th BT HARBEERTRY MY, th T 755000

FE N T AT AR T TR Sh Y T R RS S AR, AT BN AC MO BIFFE X 42, T 2018 4R B B Bk ZEY, R
BB A T I R Sh W DI RERE Z T e A R L S IR 2 M SC R . S5 R . (1) MR bR Y i sh i D R
B IR R E e SR etk shd , MR 915 6.31% .86.75% .2.01% il 4.89% , Hedp LI & tEsh v 3. (2)#
P Hb T RS AR BOR A: W i R A R 2 3 TR R m o h R Iy R | TR BRI, fiat
HbTET I sh 4 A e N BT B R R R v TR AR BORI B A ) e () 38 T W 5 22 5 T e b i T S sh A
W AP R AR B R R ZE YR LR EZS, A YRS BN RN EZRER TES KT
ARV R TEAR IR R I JC R 2 S (3) MO R e T RS RS R AR R R AR
HuTE T SRS e R IE A DGO R A B M Y I sh W S e R A C O AR (AR 1 b 1 Y B sh A AR
BN+ Sk R 2 AR Ze MM T 1T B S MRS R R+ e R MM R . (4) pRDA AT R, +
K 2 5 T TV P Bh A T RE RS AL Z S A A 1 IR T S50 RS R 7 R T R AR DM AT MR Hb T i B
VDI RERF AL 25 AR IR PR 22 /N . BB T RERF 1 AR 28 BEBOG 21y A8 (UK (R T RE MR
KR TR MACHK; HUE S ThEERE; BV s

Seasonal distribution of functional groups of ground-active arthropods in Lycium.
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Abstract: We examined the seasonal distribution of the functional groups of ground-active arthropods by pitfall traps in
Lycium. barbarum plantations in oasis of Ningxia in spring, summer and autumn of 2018. The relationship between the
abundance and richness of functional groups and environmental factors was also examined. The results showed that: (1) the

functional groups of ground-active arthropods in L. barbarum plantations included phytophagous, predatory, saprophagous,
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and omnivorous animals, accounting for 6.31% , 86.75% , 2.01% and 4.86% , respectively. It suggested that the predatory
animals dominated the ground-active arthropod communities. (2) The abundance and biomass of phytophagous arthropods
were significantly higher in spring than in autumn, with the intermediate values observed in summer; the richness of
phytophagous arthropods was significantly higher in summer than in autumn, with the intermediate values observed in
spring. The biomass of predatory arthropods was significantly higher in summer and autumn than in spring; whereas there
was no significantly different in the abundance and richness of predatory arthropods between the three seasons. Likewise,
there was no significant difference in the abundance, biomass and richness of saprophagous arthropods between different
seasons. Nevertheless, the abundance and richness of omnivorous arthropods was significantly higher in spring than in
summer, with the intermediate values observed in autumn; whereas there was no significant difference in the biomass of
omnivorous arthropods between different seasons. (3) There was positive correlation between the abundance of predatory
arthropods and soil moisture; there was positive correlation between the abundance of saprophagous arthropods and soil total
phosphorus, and there was positive correlation between the abundance of omnivorous arthropods and soil total nitrogen.
However, there was negative correlation between the abundance of phytophagous arthropods and soil moisture, and there
was negative correlation between the abundance of omnivorous arthropods and soil temperature and soil total carbon. (4)
The partial redundancy analysis ( pPRDA) results showed that soil moisture was the key factor driving the distribution of
functional groups of ground-active arthropods between seasons. In conclusion, there was unique different distribution of
functional groups of ground-active arthropods in L. barbarum plantations along with the seasonal timing in arid oasis of
Ningxia, while the difference of functional diversity was little. It was suggested that there was a sensitivity of abundance and
richness distribution of each functional group to seasonal changes, whereas there was a relatively stable distribution of

functional diversity between seasons.

Key Words: arid oasis; L. barbarum plantations; ground—active arthropods; functional groups; seasonal changes
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in 2018
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4 EFRIRERES
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Table 1 List of functional metrics in this study

# % Name R &% R code A3 Formula 15 Note

b L kEdE dbFD (X, comm) RaoQ = Z Z J i, dy Rl i R R D RE R B REAE p,
Rao’s quadratic entropy $ RaoQ o ey R iPibi TR i L s HATSE PR L
e L dbED (X, comm) L 2 Kol IR ZIE = R j S
Functional dispersion $ FDis " 2 a; RN SE e

IR HE Functcomp (X, comm) X, p EWIFR § BZRE wait, WP R Y

CWM = 2% p traily VEAR(EL, 0 AT RS

Community-level weighted means $ CWM

AR I A £ 2R IBM SPSS Statistics 25.0 #EA748 11504, i B K 28 5 22 73097 ( One-way ANOVA)
R/ 25 22 5 vk (LSD ) HUAAN [m) Ak B R] Fr) 22 S, R D7 22 SR PERG S0 AN AE S B 30 e T2 A 7E P=0.05 K
VR SRR R, H FD B 5E I BE 2 AR MERR BG TR . R Pearson 4
o 15T ST AR RS BRI AT AR ST, IF HEAT AR R B (P<0.05) o B Origin 2018 HEATAE:
K73,

(3) Ao H

IR 3 AN v B W D) BERE 43 A AT B F K B 23 BT ( Detrended correspondence analysis,
DCA) , 715 i HE R4 A B6 K B ( Lengths of gradient, LGA) | LGA =2.82<4 , R FH £ M AR 1Y 1) TUAXF 7 43 B
(Redundancy analysis, RDA ) A i M T 5 s D Re it oA 5 S8 Rl OC R . A SO Hb T 35 B sh W )
RERESPAEE N 74T RDA HE 2087, 15 B S BERE 20 A 5 PR Y 7~ 19 2 HEFF 181, [R) I, SR I RDA 73 #7
(Partial RDA) A5 55 1% B A58 ( Monte Carlo permutation test) , % t VA 44~ PR X6 Ml 1 15 15 sh 9 D e i
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XA AR SRR AR (RISL AR ) o 70 RDA S0 B RERR L | 06 #3631 5 JBe sl 49y S REHE 20 A1 A 6 s 2 )
FR e TR A o, 22 Wl 3t 1 ' e S ) SRR 20 A 5 iR 1 5 AR 19 4B HEIY 1] (Biplot) o BAIHEF B F CANOCO
5 AT TIE R

2 HREHS

2.1 HHEASERRE

MR 2 WAL FE3ANFE RGN TFIAEREES, PIBESmRER TR, KERZ, FERIN(P<
0.05), TIELEMEIE pH HRIHEF B EMTESMKZE(P<0.05),MEHINTENHLREEES, +
AR N AT R ERTHESMEZ(P<0.05) , MEHANETRLEE LS, LRSHRINE T E
FTHEZE(P<0.05) , MMHEH SKEILEEZER, HHENERINHZEREINTEEMZE(P<0.05) , 15 M
MENEITEEES, HREEKERICIKELEZE & TEEMEZFE(P<0.05) , 1M HAZE TR EH 25,
TR RN E B E RS T RS (P<0.05) , MG HANZETELREEER, HEBSERIANES
WE S THEEMKZE(P<0.05) MG R R EES,

®2 TEWERTFIER(SELRMER , n=75)

Table 2 Indicators of soil environmental factors ( Mean ea SE, n=75)

2k 2R g gl i P I HeR
Sk S . S . . . . ﬁ7k$A {IDIE e .
ZEai] Soil total Soil total Soil total Soil total Soil Soil Soil 15 pH Electrical
Season carbon/ nitrogen/ phosphorus/ potassium/ selenium/ . tOI %t 0[1 C Soil pH conductivity/
moisture/ 7o emperature, .
(/kg) (&/ke) (&/ke) (/ke) (/ke) i (pS/m)

# Spring 22.54+0.54c¢ 0.7£0.09a 1.87+0.21a 1.95+0.03b 0.11+0.02b 0.16+0.01b 19.76+0.29h 7.6+0.02a 558.43+91.02a

% Summer  30.73+0.74a 0.36+0.06b 1.63£0.19a 2.13£0.05a 0.24£0.01a 0.16+0.01b 29.18+0.42a 7.26+0.08h 284.27+24.94h

& Autumn  26.28+0.92b 0.66+0.09a 0.97+0.09h 2.06+0.05ab 0.260.01a 0.27+0.01a 19.72+0.28b 7.5+0.07a 194.25+12.91b
RGN ) 74 7R 8. 3 25 57 (P<0.05)

2.2 HWIE RS YD RERE RN 2R 2

1 3 W, 1R 3 N2 N, Al AR 634 HUTa 5 e sh i, SRS T 5 499 H 26 2HE, K153 4 MIRERE
Hop R EYES Y 7 DR RS O R B RS 3 AR, AR B s 7 A ERY,

KZE WEHEREE %A Mirdae) .2 H Bl ( Curculionidae ) FHEE H B} ( Tenebrionidae ) 3 25, MK 5
10.70% ; 4iff & PR BE A IR W BL (Lycosidae ) | *F- I %k B} ( Gnaphosidae ) | 8 Wk #} ( Thomisidae ) | Bk ¥ B}
( Salticidae ) 25 H B} ( Carabidae ) Flfg# HU A} ( Staphylinidae ) 6 25, ™MAKL 5 78.60% ; i & M B & A H
( Geotrupidae ) F14: B B} ( Scarabacidae ) 2 28, MMAKL Y 3.70% ; 22 & PESSHEA W5 H ( Arachnoidea) 8] )
(Oniscidae) B2 H B} ( Cryptophagidae) | [&] FH & ( Histeridae ) 4 B ( Lucanidae ) FIIE} ( Formicidae ) 6 28, 4>
K%Y 7.00%,

MWHZERE T AR T B %A (Miridae ) F14LLE FHRL (Tenebrionidae ) 2 2841, 73 AhG I 1 S i B
(Julidae) ZL¥5 %L ( Pyrrhocoridae) \#5F} ( Pentatomidae ) IS H %) H ( Coleoptera larvae )4 35, ™MA%L57.84% ;
TR TIREEL (Lycosidae) F-IE Wk EL ( Gnaphosidae) | 25 I B} ( Carabidae ) F1Fz3# H £} ( Staphylinidae )
4 545 FIANE I T e AR ( Liocranidae ) |11 % 8k B} ( Anyphaonidae ) AR #A H 4/ HL ( Scolopendra larva) 3 2§,
AL T 88.89% ; I EHEISHERGM T 1 2%, AFFH R} (Lathridiidae ) , ™AL 1.96% ; A+ MBI 2 1 2%,
i SR Oniscidae ), MAK S 1.31%

HEZJ5 M EERTERIE SR A BAOUA 128,405 9 #5338 H %)) L ( Coleoptera larvae ) FIFE 4 #8}
( Geotrupidae ) , ™M 5 5 0.84%F1 0.42% ; i & PEIBEW D 2 4 28, 70 B R IREL ( Lycosidae ) | F I8 ik B}
( Gnaphosidae) > BB} ( Carabidae ) FlEz##H HUBL ( Staphylinidae) , ™MAKL S 93.70% ; 2+ & PESSEERE N T 3 28,43
514 B Wk B Phalangidae )  #5% H ( Arachnoidea ) FIIUE} ( Formicidae ) , MMAK Y 5.04%
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Table 3 The composition of ground arthropods communities

o I

i i T B | L

Group Spring Summer  Autumn || Group Spring Summer Autumn
group group

TR Lycosidae Pr 4(1.65) 8(5.23) 7(2.94) %A} Pentatomidae Ph 1(0.65)

SRR} Gnaphosidae Pr 10(4.12)  1(0.65)  8(3.36) || M} Carabidae Pr 157(64.61)23(80.39)  207(86.97)

AR Liocranidae Pr 1(0.65) ZHEL Curculionidae Ph 15(6.17)

BEERL Thomisidae Pr 1(0.41) BB RL Cryptophagidae Om 5(2.06)

BRikAl Salticidae Pr 5(2.06) U HF} Tenebrionidae Ph 9(3.7)  1(0.65)

PLE A Anyphaonidae Pr 1(0.65) 4R Geotrupidae Sa 8(3.29) 1(0.65) 1(0.42)

F P} Phalangidae Om 1(0.42) || Bed# HA} Staphylinidae Pr 14(5.76)  1(0.65) 1(0.42)

Wi H - Arachnoidea Om 1(0.41) 3(1.26) || @faH P} Scarabacidae Sa 1(0.41) 1(0.65)

B} Oniscidae Om 2(0.82)  2(1.31)  6(2.52) | [EF#} Histeridae Om 1(0.41)

DKE Julidae Ph 1(0.65) HKHBE Lucanidae Om 2(0.82)

WA F 4l Scolopendra larva Pr 1(0.65) FH PRl Lucanidae Sa 1(0.65)

21} Pyrrhocoridae Ph 1(0.65) B E 4 Coleoptera larvae Ph 4(2.61) 2(0.84)

HUFL Miridae Ph 2(0.82)  4(2.61) WA Formicidae Om 6(2.47) 2(0.84)

Ph. &M phytophagous ; Pr i &1 predatory; Sa: JE &1 sacrificial ; Om : 24 &1 omnivorous ; 5 9 P34 R AR BAMARE A E 2 1L (%)

2.3 Huifi 1 RS S RE RS R AR
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W 25t ORI B 0 35 R TR (P<0.05) , TPTE ¥ 5 RI0 & 257 . e vEd i 15 i sh 9
Yy R B AT 25 TR 5 (P<0.05) , T HIT P> 19 [A) D0 235 25 57 5 S ACBORI A B e A [+ 214 1)
WL ZES (P>0.05) o J 4 i 17 5 i 3 A P A iy 0 SR A AN T 2 4 T 3 O I 3 2 S
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Fig.2 Functional groups index of ground-active arthropods ( Mean ea SE, n=75)
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2.5 MW DI RERE LS AL SR TR C R

P 4 w2 2R 1 BRIl (F=13.453,P=0.036) fil
JITA LR AH (F=2.218,P=0.014) 7E 4L 1127 LR 3] T
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EREBIEMHIKEFR(P<0.05)

s RDA G550 R WY (R 5) , - B85 7K 5% i T
T I B a3 A A S R X M T R S A R )
DTMRAZ 6.2% (P =0.032) , HAR RIS PR X 4 187 75 %
S RECE A B2 I, TS KRR R A AT
VA Hb T B Sh P DR 1) R AR T

3 e

3.1 hHERRE
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TRk 23 Functional metrics
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Fig.3 Analysis of functional diversity of ground-active

arthropods ( Mean ea SE, n=75)
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Fig.4 RDA two-dimensional diagram of the relationship between
functional groups of ground-active arthropods and environmental
factors
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AT +HERE Soil temperature; TP ; +- 364 B Soil total phosphorus;
TK : 1344 Soil total potassium;Se: 1-3Efifi Soil selenium ;pH : Soil
pH; TC: 13 255 Soil total carbon; TN +3# 4% Soil total nitrogen
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RN B, RN 2 R 28 AR, R BRI IR SRR, B R
THEWZ, RSO TRA 5, R RS R RS R, 231 pH BB THFM
B2, 5RO TR A RN BERIFE ARG AR 2 AR B R P AR AR A I A BILRR S
AP A B FIREAR 7 22 L300 pH 7Y . BRELMA SRR E S TEFME, X h THZE
B> 28k E ) b SR e R Z R MR TR GRS B R AR O,
HER /Y HEK Jr T B L S ARRRAR

R4 WEVEIMINEESHEREERFEBEXXE

Table 4 Correlation between functional groups of ground-active arthropods distribution and environmental factors

o e o e o o e
TSk - X Soil total Soil total Soil total Soil total . . 135 pH Electrical
. Soil . . Soil selenium/ . ..
Soil moisture/ % \ e/ C carbon/ nitrogen/ phosphorus/ potassium/ (/ke) Soil pH conductivity/
emperature
’ (&/ke) (#/ke) (#/ke) (¢/ke) i (kS/m)
Ph -0.308 ** 0.003 -0.158 -0.123 -0.123 -0.086 -0.062 0.135 -0.063
Pr 0.250 -0.113 0.063 0.190 0.147 -0.067 0.075 0.199 -0.088
Sa 0.120 -0.012 0.071 0.093 0.426"* -0.01 -0.208 0.092 0.145
Om -0.012 -0.333 " -0.235" 0.242" -0.215 -0.047 -0.031 0.133 0.105

#* P< 0.05; % * P< 0.01

x5 WEEFIHE T R T BEBEA R 85 7 RO AE 3T ST IR RDA 434
Table 5 Partial RDA analysis on the relative contribution of environmental factors to the abundance of functional groups of ground -

active arthropods

At it P P A hE pifi & F p
Variable Contribution rate/% Variable Contribution rate/%
SM 6.2 4.8 0.032 TN 0.6 0.5 0.504
pH 3.1 2.5 0.098 EC 0.5 0.4 0.556
TP 1.7 1.3 0.228 TC 0.3 0.2 0.682
TK 1.4 1.1 0.234 AT <0.1 <0.1 0.850
Se 1.4 1.1 0.306

SM; +-3E5% 7K it Soil moisture; EC ; L3R Electrical conductivity ; AT; 3R Soil temperature ; TP ; 1348 Soil total phosphorus; TK ; + 34>
#7 Soil total potassium;Se ; 1A Soil selenium;pH ;Soil pH;TC: £3E4Hk Soil total carbon; TN ; 13 4>%( Soil total nitrogen
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