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Table 1 Soil physicochemistry properties and nematodes density under biocrusts in artificial vegetation regions
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Fig.1 Effects of bacterial-feeding nematodes on soil enzyme activities (mean+S.E) under cyanobacteria-lichen crusts
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Fig.2 Effects of bacterial-feeding nematodes on soil enzyme activity (mean+S.E) under moss crust
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Table 2 Multivariate variance analysis of soil enzyme activity

e Rl S R A ¥ FAi
Jig ity Ao 1.24 6 021" 73.96
g5 1.00 1 1.00™" 358.23
HE R ] 2.47 4 0.62" 22131
45 e A B <A 0.09 6 0.02"" 5.38
F5 R I [R] < e fh 2% i 1.31 24 0.06™" 19.63
45 g H A x B SR ] 0.10 4 0.02"" 8.63
45 2 SR B 5 I i) < A 285 0.13 24 0.01” 1.99
izl e 2211.31 6 368.55™" 371.31
g AR 773.17 1 773.17" 778.95

Br F5 1] 724437 4 1811.09™ 1830
G A < B B 66.05 6 11.017 11.09
HE R I [R] < H D o 2 483.85 24 103.49" 104.27
45 R FER < B SR ] 21.03 4 526" 5.30
45 2 R R I [i] < 4 25 66.94 24 279" 281
It St TR 38.29 6 6.38"™" 85.07
g3l 0.98 1 0.98"" 0.63
eS| 66.87 4 16.72" 95.33
4 e RA < 0.16 6 0.03™ 0.28
45 B J I < B R ] 0.01 4 0.00™ 0.05
B I [ > A 285 36.34 24 151" 0.09
55 B A < RIS [R) < A i 0.22 24 0.01™ 0.24
DM R 1 FEA L 53237.40 6 8 872.89™ 4.92
g5 78 775.35 1 78 77535 43.72
RE IRt 654 173.48 4 163 54337 90.76
G P R T < b i 326.05 6 54.34™ 0.03
4% He F R FR I ) 27270.11 4 2086.87™ 1.16
F5 R I [R] < e fh 2 i 50 084.95 24 6817.53™ 3.78
55 B AR B < B TR [1] 6 960.54 24 290.02™ 0.16

sk kg AR RILAR K LB K S P<0.001 . P<0.01,P<0.05,

S TE . X LE R Y Gl A P B IR e ot 1 AR -
AN T 2 R BT, TR A T 2 U A S R
et T - SRR W B AT e B A T R S
Pyla] X P A A SE R R AR R T R IERUE Y
TG AE, I 1 4 C NP ICR Ak, B R 137
FEXHY L ST

4 it

TEMEHS YD BEN TARLBEIE VD X, 1 i i 2

T R v - M AR 4 Rl A AE S L R R A | R
T Tt 0 S0 T R 2 T A P 9 L R W I A
P2k BT HR m U W L HR R B AN R R S
T IR A BRI A DGR BT R AR F A2 2
+ 4 C N PEFRITTR AL, JE ek R Y
Tt o (HJE SR A R LR R Y R )
)T PR S 2 U B R UM OC I, FR R i
9B 40 P 2 R ] ] - R A 5 2 R R A I
it 5 WA 4 S TR R (P<0.05) , BES4E 2 R+ IR



5 2 1

pUBLE ISR

Frei DX 2R T 2k HOOE A2 1) - R4S BT b S 1 A5 1) 83

TRt R Ot 08 S0 Bt AR ol 2 S 1P B Y v T -
HBACE, B2, 22 W45 B 1) 1t R TR S A R T R e e A
PR 25 T E YR B AR SG R FE R 45 B 0
A M T X e e 52 . NI, 7E i b LD
PN TAH G VD IX, A 8 £ R Ak HUREAS 7y -
ACEE B MEEREE B T - HEmR 54k, 16 78 I Al
PR 2 HL ATl e 5 X eI S Ak R, AR T i
B RGRIIRE

SE A
[1] West N E. Structure and function of microphytic soil crusts in

[10]

[11]

[12]

wildland ecosystems of arid tosemi-arid regions [J]. Advances
in Ecological Research, 1990,20:179-223.

Belnap J, Lange O L.Biological soil crust: structure, function
and management [ M ] .Berlin, Germany : Springer-Verlag,2003.
FRITH], £ R B R A 1SS BOE N R A
T AEZS244,2010,30(16) : 4484-4492.

Liu Y M, Li X R,Jia R L, et al.Effects of biological soil crusts
on soil nematode communities following dune stabilization in
the Tengger Desert, Northern Chinal[J]. Applied Soil Ecology,
2011,49:118-124.

REEREE  REIE . R A A K K A TR 0010
W[ 1] A= 2, 2007, 15(2) : 124-133.

Clarholm M.Interactions of bacteria, protozoa and plants lead-
ing to mineralization of soil nitrogen[J].Soil Biology and Bio-
chemistry, 1985,17:181-187.

Sohlenius B. Abundance, biomass and con tribution to energy
flow by soil nematodes in terrestrial ecosystems [J]. Okios,
1980,34:186-194.

Wi/ ZEHEAS B, 2 S AN T 2 SR SRR A L
AR SR SE R [T ]. AR 2524, 2004(12) : 2825283 1.
R, #h IR AR S0 . RIS R G P A 2 S 40T
MEAR AT ] LS 1R, 2017,6(4) :304-311.
BOORED, PRI, TR, 5 A s e S m a0 2k RO 1
Bl A A A i S S [ ] PR R A3, 2017, 37
(11):4322-4328.

BNIT AR e, 55 O IR 20 B 2 RO R R
X AR TG N R R R e (1] NS
2005,16(6):1112-1116.

Jiang Y J, Sun B, Jin C, et al. Soil aggregate stratification of
nematodes and microbial communities affects the metabolic

quotient in an acid soil [J]. Soil Biology and Biochemistry,

[13]

[20]

[24]

2013,60:1-9.

Djigal D, Brauman A, Diop T A, et al. Influence of bacterial-
feeding nematodes (Cephalobidae) on soil microbial commu-
nities during maize growth[J].Soil Biology and Biochemistry,
2004,36(2):323-331.

Carins E J.Methods in nematology [ M ]//Sasser J N, Jenkins W
R.Nematology, Fundamentals and Recent Advances with Em-
phasis on Plant Parasitic and Soil Forms. Chapel Hill, USA:
University of North Carolina Press, 1960:33-84.

B/NTT IR RS . DI A R L S AR R SR Tk
[T A 252%42,2007(2) : 650-654.

JRARA . LR R ATk (M ] ALt Al A, 1986.

Liu Y M, Yang H Y, Li X R, et al. Effects of biological soil
crusts on soil enzyme activities in revegetated areas of the Teng-
ger Desert, China[ J ]. Applied Soil Ecology,2014,80:6-14.
Tabatabai M A, Bremner J M. Use of p-nitrophenyl phosphate
for assay of soil phosphatase activity[J].Soil Biology and Bio-
chemistry, 1969,1:301-307.

Zhou J H,Chen D S,Huang R X, et al.Effects of bacterial-feed-
ing nematodes on soil microbial activity and the microbial com-
munity in oil-contaminated soil [J]. Journal of Environmental
Management,2019,234:424-430.

ZEBRE, SROMOMR , X A R A5 R R AN T A X AR AR A
B AR A R HAR B T SRS M R B U i S R o (T ). v
EAEYIPIAR ,2014,30(3) :355-360.
BRI SF L L A AN A 2 S AN TR AR A
FHRCH XS NP & A A= W 1] 5 ) 52 0 S HLBE (7] 42 73527 4
1999(6) :914-920.

g R B A L Caenorhabditis elegans
FRIIBCE Bl PR [ ). A2, 2010,30(24) :7101-7105.
Bardgett R D, Chan K F.Experimental evidence that soil fauna
enhance nutrient mineralization and plant nutrient uptake in
montane grassland ecosystems|[J].Soil Biology and Biochemis-
try, 1999,31:1007-1014.

Li H X, Hu F.Effect of bacterial-feeding nematode inoculation
on wheat growth and N and P up take[ J ].Pedosphere, 2001, 11
57-62.

Liu Y M, Li X R, Xing Z S, et al. Responses of soil microbial
biomass and community composition to biological soil crusts in
the revegetated areas of the Tengger Desert [J]. Applied Soil
Ecology,2013,65:52-59.

ZEpOR kAR RS R A TR AL Oy Kb A8 T X A A A
SR - I R YD I A K A S A BORE T R [T ]
Blaf A firRla, 2014(3) :257-266.



84 rh W 542 %

Effects of soil bacterial-feeding nematodes on soil enzyme
activity under biocrusts in desert areas

Liu Yanmei'?, Yang Hangyu’, Liu Fenglian', Wang Junjun', Wang Lihong', Zhang Tingting'
(1. College of Biological Engineering and Technology, Tianshui Normal University, Tianshui 741001, Gansu, China;
2.Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese Acade-

my of Sciences, Lanzhou 730000, China; 3.Gansu Forestry Technological College, Tianshui 741020, Gansu, China)

Abstract: Soil bacterial-feeding nematodes act as important biological components in soil, which affect soil en-
ergy flow and material circulation. However, little was known on the function of soil bacterial-feeding nema-
todes in desert ecosystems. Sand dune soil under biocrusts in the artificial vegetation areas at the southeast edge
of Tengger desert was studied to explore the effects of soil bacteria-feeding nematodes on soil in desert areas. Soil
samples of 0—10 cm with cyanobacteria-lichen and moss crusts were collected, and inoculated bacterial-feeding
nematodes following the density of 10, 30, 60, 90, 120 and 150 individuals in per gram of soil, respectively.
Soils with no bacterial-feeding nematodes were as contrasts. The activities of soil urease, sucrase, dehydroge-
nase and alkaline phosphatase were examined to make sure the effects of bacterial-feeding nematodes on soil
quality in desert areas. The results showed that soil bacterial-feeding nematodes increased the activities of soil
urease, invertase, dehydrogenase and alkaline phosphatase under biocrusts, and soil enzyme activities increased
first and then decreased with increasing the density of soil bacterial-feeding nematodes. The results indicated a
mutually beneficial symbiosis between soil bacterial-feeding nematodes and microorganisms. In addition, crust
types also significantly affected four studied enzyme activities following the inoculation of soil bacterial-feeding
nematodes into soil. Moss crusts has significantly higher soil enzyme activities than that of cyanobacteria-lichen
crusts (P<0.05), indicating that the development of crusts is beneficial to the mutual growth mode between bac-
terial-feeding nematodes and microorganisms. Therefore, soil bacterial-feeding nematodes could increase soil en-
zyme activities beneath biocrusts in the artificial vegetation area of the Tengger Desert, indicating that soil bacte-
rial-feeding nematodes could promote the process of soil restoration in desert areas and they are beneficial to the
improvement of desert ecosystems.
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