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Effects of biological soil crusts on desert soil nematode communities
LIU Yanmei'> ", LI Xinrong’, ZHAO Xin’, ZHANG Peng’, HUI Rong’
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Abstract: Biological soil crusts (BSCs) play an important role in dune fixation and maintaining soil biota in arid desert
ecosystems. Soil nematodes can be used as significant bio-indicators to reflect soil recovery regimes and important biological
properties in studies of the restoration and health of sandy ecological areas. However, the relationship between BSCs and

nematodes is currently poorly understood. To understand how BSCs affect soil nematodes, sand dune soils under algal and
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moss crusts were investigated in an artificially revegetated desert area at the southeastern edge of the Tengger Desert, China.
Sample plots were selected in four areas that had undergone different periods of sand-fixing (the sand dunes were stabilized
in 1956, 1964, 1981 and 1991, respectively). Mobile sand dunes were used as the control. Soil samples from different soil
layers (0—10, 10—20 and 20—30 cm, respectively) under algal and moss crusts were collected in different months (4,
7,9 and 12, respectively) to analyze the temporal and spatial variation of soil nematodes in the artificially revegetated
desert areas at the southeastern edge of the Tengger Desert. Natural vegetation areas at Hongwei in the Shapotou area were
used as the control. Soil nematodes were separated using the improved Baermann funnel method and were identified and
counted by an optical microscope. Our results showed that algal and moss crusts could significantly enhance nematode
abundances, generic richness, Shannon-Weaver index, enrichment index and structure index in the sand dunes, artificially
stabilized in 1956, 1964, 1981 and 1991, respectively ( P<0.05). This can be attributed to the presence of BSCs
providing an essential food source and the creation of suitable habitats for soil nematodes. The time of sand dune fixation
was positively correlated with soil nematode abundances, generic richness, Shannon-Weaver index, enrichment index and
structure index under crusts( P<0.05). This result suggested that long periods of sand dune fixation were more beneficial to
the survival and reproduction of soil nematodes than short periods of sand dune fixation. Crust type significantly affected soil
nematode communities, with moss crusts having higher nematode abundances and generic richness than those of algal
crusts. This result suggested that the late-successional moss crusts were more beneficial to the survival and reproduction of
soil nematodes than the early-successional algal crusts. In addition, algal and moss crusts significantly increased soil
nematode abundances and generic richness in the 0—10, 10—20 and 20—30 cm soil layers. However, the effect gradually
decreased with increasing soil depth, which demonstrated that BSCs were more beneficial to the survival of soil nematodes in
topsoil than in subsoil. There were also seasonal changes of nematode abundances under algal and moss crusts, in the
following order: autumn > summer > spring > winter. Seasonal changes could reflect changes in the biomass, cover and
species composition of BSCs with season changes. Therefore, the presence and succession of BSCs were beneficial to the
survival and reproduction of soil nematodes, which increased their amount, species and diversity. The results indicate that
BSCs could improve the recovery of soil and corresponding ecological systems in the artificially revegetated desert areas at

the southeastern edge of the Tengger Desert.
Key Words: biological soil crust; soil nematode; crust type; soil depth; seasonal change
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e e T e D o) R A S T ) e M R VDB S SR P DX, I DR S 20 1339 m, MR H B
U e PEAL I AR R RE, TR O A . 258 m AR R, JES TR 2 PH AL, AR R 2.9 m/s,
SLRKFRETE AR | SHEAT Ity A A0 2 IXURER T )45 5 32 D8 R 10,6 °C A48 H RIS 3264 b AR 1
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PR F 2K R

TR 2 R VDB SR VD R B i 38 TORH, 3R VR AR T 1956 AEARAkEE N 1 LAY &,
FIRHZS 57 BIAERE VD B PR 2R s B e e i sh U0 B B3 T = XY 5 ) FLI PV A | SR 05 7E VD A= 4L 1%
1 m® 122 B RAE R VD BRRE | 78 TCREME 25 F T 34T 2% ( Caragana korshinskii) JME (Artemisia ordosica) AL
¥ ( Hedysarum scoparium ) . "1 8] #8 % )L ( Caragana intermedia ) . V% 3 & ( Calligonum arborescens ) Fl Vb A 2
(Atraphaxis bracteata) % E I RATER AR ST 2510 1 mx2 m 52 mx3 m, BFE0E,50 24 K4E
BREEALM AR M ST T SERE 430 500 m 5 200 m BN TAEREEI VDY 2 2K 2 16 km, ABFSE Fr e A 1
LTI 1956 1964 (1981 F1 1991 4F 18 N TAE B [0 X, 12 XA b AT R X A= 39 BRAR PR B T 40 il ik L
#1

F1 ANIHEHED X RAEREXTD XRE T EBEL SR FRER
Table 1 The description of physic-chemical properties of topsoil ( depth 0—20 c¢m) in artificially stabilized sand dune areas, natural vegetation

areas and mobile sand dune areas

RIAZ5M 0 Soil particle size distribution/% . N s =
A HRET Bk LRAIE AN AR
X — . . . ) TRIERE
Years after VhkI Sand Wk Silt . Density Soil organic Total Nitrogen pH . .
. Kk Clay 3 Soil crust and subsoil
revegetatation (1— (0.05— (<0.002 mm) /(g/cm’) matter/ (g/kg) /(g/kg) thickness/cm
0.05mm)  0.002mm) oo™ e
1956 66. 40 22.60 11 1.44 3.99 0.25 7.99 5.01
1964 66.28 24.79 6.93 1.47 2.43 0.21 7.95 4.41
1981 71.54 23.59 4.87 1.50 1.66 0.17 7.90 3.92
1991 88.92 9.59 1.50 1.52 1.46 0.14 7.87 2.08
Oa(IEID IT) 99.67 0.12 0.21 1.53 0.24 0.01 7.99 0
FIMHEHX 13.54 7 14.45 113 20. 54 2.07 8.28 4.87
1.2 W55

F£2010 4£ 7 A LA], L 1956 1964 1981 F1 1991 44 57 9 A TAE B [ V0 X A= ) + 582 e ss 1 10 e+
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O AFLUSR IR, 73 Ge it L AE P 2 i R 2R SR S 78 2011 4F 4.7 .9 12 F 53 50l SR 48 N AR 1 ] P DX 3l 245
FERNEEREE KT 0—10,10—20 F120—30 em [ R HERE S ATD I S HBIX A 21 TR SR A 1 X 2 1R 4 I3k
EHFE 114 A4 AT R N I BRI 2 A b, BUARCRAE 5 % e — R Xk 3 AN AR
B AU 10 m x10 m, ZEAEHURE L N BEALIE L 5 A8, RBRbR N AEDZ SR G AN 4 em HEGHETTR
FE R FRh B2 AR )2 09 4 il — MR A 4, R 3ol WA YR R AR, IR A W R E O
ARBENS AT [ S AP AR A B 3 A
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1.3 bk
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(1) BHEL R ) F 5 48 R R JE A
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X, po NS AT AR BT A

(3) BEEE EI =100 x [e/(e +b) ]

X, b=k, xn, , b HEYMAPRIERLESY , EEHE Ba, M Fu, XPANERE; e= Yk xn, e NEYRH
MRS, EEAE Ba, Ml Fu, X PIASZEHE; b, Bk, 8 25 28 8F T X0 BL 0 INASUES ny T, DU SR 25 25 0E 1)
RO

(4) ZEHb 55K SI=100 X [a/(a +b) ]

X, a= Yk, xn, ,a REEWM AP ILEHI Y , 35 Ba,-Ba, , Fu,-Fu, ,0,-0, Fl H,-H, 258 (Hf Ba,Fu,0
FH & AACREAE W A BV sk, &R B IALE  n, SRR, b =
Nk, xn, , b R EYIR R RIER RS, FEHE Ba, F1 Fu, X PR,

BAE L Excel BH 5 R SPSS 16. 0 4K/ 3#E4F Duncan 28 FLA, WEEKFEHN 0.05, 72208 H T4
WA= 45 Ry 25 B RN 21 AR Al X - B U FEYE (152 0, Spearman A8 SGHE 7381 H T 40 B 39848 UV,
FE VAR A SESE R
2 ZERE5H1
2.1 AR o HELR B AR IR

AMIFFEX 15 5 BL VDT ZR B ) N TR T 0 DX S 245 B B 28 B 42 b ATy e 1 28
EE2H7 H 198 A EAEL R o 8, HUCh LRI 7 J& | O 8- 24 S 4 R R ) aF A 2
W6 JE, AR T L It sE R 20 B RIE 2 N6 H 14 Bl AIEEMEL R 7 8, A iR
K AEY 53.46% s ROV B E L I 4 JF, 8027, 08% , R O E-Ze i th kA dth 6 |, A
18.44% s FEA)ZFE L AN 3 J&8 BT 4 Ll e )y, 7 B 800. 09%  #E24h ) T ek s e i 24 & SRR 2
7 H 15 B AR EAmE LR 9 J8, B i Bl ok, b BB 61.56% ; HUCh B B g it 6 J& |, i B4
17.92% FFUCH -2 Bt It 5 &, & S8k 20. 08% s M W) 2F AE L AR 4 J& , H T o el dse /)y, o5 B4R
0.43% , W45 R FNBESRLE He T L R A S SE h i 28 )8 (Acrobeles ) , AT 58 J& ( Acrobeloides) , B ff1 5 J&
( Cervidellus) , ¥ 71J& ( Aphelenchoides ) F1 2 WA & ( Nygolaimus) o

H &1 a] DA s B FIEEE4E 2 T 0—10 ,10—20 F120—30 em + 24k 2 A28 LA K, 1956 FI
1964 N T 70 X A WIRhLh B T 32k di Z2 B8 e K, 1981 A1 1991 4R A T [V X () Wi Rh 4 fi N + 384k th Z i
W2 BN SR R 225 8 3 (P<0.05) , R, B 45 B fsE S 2h fz 45 + ek 2 By g 2 5, B 4
S w0 IR 2 B TN IR (P<0.05) o [WVPAERR 545 K T 3Lk iU 2 FEAR7E B 8 (W IEAH DG OG
2 HMKEREECHN r=0.963(P<0.05) ;11 H., HE45 B Fee 2 2h jz #40] i 2% 520 0—10 ,10—20 F120—30 cm +
R M (AR TR, LR U 2 R AL,

A& 2 BT LLE Y, a4l B FI#E2E 45 K2 R 0—10 . 10—20 F1 20—30cem + 228 R i 32 5 B2 (A8 b L HE R .
1956 Fl1 1964 4 N T[E VD X AW AP gl je T 14k B i F 5 B A K, 1981 Fl 1991 45 AT [ vb X () P A 45
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HIE 2 7T LEH ,ﬁéﬁﬁ%ﬂ@%%éﬁﬁ—l‘_ 0—10,10—20 F120—30 c¢cm +/Z 2k H Shannon-Weaver ZFE T8
AR ERHLEE A 1956 F1 1964 4 A T U IX i B Fh 45 2 F + 18 Shannon-Weaver Z#F 18 $U0R K, 1981 il
1991 4 N T [0 X A 1 Fl 45 J F 4 3828 1 Shannon-Weaver Z2FEPEFRE 0K 2, AT SR VDT IR 225 7 B %
(P<0.05), PR, degh Bz FeE 225 Bz #46F + 3828 1L Shannon-Weaver ZFEMA 135 520, RIZH K7 78 55 1) 182K
1 Shannon-Weaver ZHE1E 0 3 5 TP AR (P<0.05 ), [EVHAERR 545 K T 1348 Ht Shannon-Weaver 2
PEAFAE 28 R IEAR GG AR, HAHSE R MO r=0. 864 (P<0.05) .

H2¢ 2 ATLIE W e MBS EE | R 0—10,10—20 F1 20—30 em 4 J2 4k d 5 S48 ROM 45 b 18 B 28
PR 11956 F11964 AF N T[E YD XA PFZE Bz 02k dUs] SR FGBOMES 15 B o, 1981 R 1991 4F AT
[ V0 DX P A2 e T 33k dUR SR AR BUM S TR B0 Z BT R T I DX IR . TCIR 2 B 4h B b /2 #5245
Papo0t - R LR T R FR AN ZE A0 48 B W ey, BIVAS B =i ml i v 1 SR R AR SR OS5 M 18 88, AT TR
TURIDAS IR 33 U B AR [T 90 DX AR ) 3848 B AP AE vl 4 v 3RO HROIRZS . i 8T 3 WU, AT
BNV DX 2 fe BRI LS BT L2 Ui W SRR BOR 4 M F U s I v IR H B TR/ T 50, 62 T
IV X, W] BT AR 0D DY T ek b sz TR AR B oy, 3L T8 SRR AR L, - S A0k 52 340 s 22
PR BYIFR], FIVDARFR 545 KT - 484 R 1) s AR 1R BUMZS 8 B AE 10 35 1 TE A DG OC & HAH G R ) a2
r=0.964 F1r=0.929(P<0.05) ,

F2 FFGENTIEL REMIEE(S) SEEER(E) MM
Table 2 Impact of two crusts on structure index (S/) and enrichment index ( E/) of soil nematodes ( mean+S. E)

PELE 7 Algal crusts

1956 1964 1981 1991 0a*
BRI 0—10cm 33.5+1.864 a  31.71%2.481ab  29.54x3.201ab  23.75%2.45b 16.39+2.17bc
Enrichment Index 10—20cm 31.32+4.106a  27.25+0.633a  27.14x1.806a 22.97+4.81ab 16.41+0.743b
20—30cm 27.27+1.469a  27.22%0.662a  26.81x1.532a 22.61+2.686ab  15.41%1.12b
VAL 0—10cm 25.62+3.726a  21.18+1.047a  18.2+3.399a 17.21£0.736a 3.03+1.03a
Structure Index 10—20cm 27.33+4.335a  22.45%1.777a  19.26%0.552a 19.15£3.312a 6.96x1.211a
20—30cm 18.56+0.597a  16.85+3.192a  15.87+2.082ab  14.58+2.887ab 6.984%1.127a
#EJ54E 2 Moss crusts
1956 1964 1981 1991 0a*
HARTREL 0—10cm 22.68+0.99a  22.02+3.052a  21.02+3.402a  16.84=1.235a 16.39+2. 17a
Enrichment Index 10—20cm 21.320.192a 18.5+1.708a 18.05+1.882a  17.01x1.7%a 16.41+0.743a
20—30cm 17.97+1.358a  17.81%1.223a  16.77+2.924a  16.08+3.323a 15.41£1.12a
ERLIOE R 0—10cm 22.2642.921a  21.08+3.362a  20.13+0.827a  17.05+2.99a 3.03+1.03b
Structure Index 10—20cm 27.08+4.672a  21.47+2.548a  20.41%3.12a 17.58+3.05ab 6.96+1.211b
20—30cm 19.59+2.352a  19.4543.365a  19.46+1.645a  17.07+3.133ab 6.984+1.127b
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