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Abstract: Studying the changes in characteristics and mechanisms of interaction between the soil microbial and nematode
communities resulting from the conversion of cropland to grassland in the Danjiangkou water conservation area can provide
primary data for comprehensive analysis and evaluation of the ecological effect of soil. Additionally, this can offer a
scientific basis for the regional ecological environmental protection and sustainable land use. In September 2017, we chose
three representative Alfalfa (Medicago sativa) grasslands (three years) for the conversion of cropland to grassland. The plots

are located upstream of the Danjiangkou water conservation area. We also chose an uncultivated maize (Zea mays) field as
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the control. In this study, we examined the effects of the conversion of farmland to grassland on the microbial organisms
present in the soil and the interactions between the soil microbial and nematode communities. The results showed that the soil
microbial community structure changed greatly after the cropland was converted into grassland in the Danjiangkou water
source conservation area. The amount of total microbial phospholipid fatty acids in the 0 — 10 and 10 — 20 cm soil layers
increased significantly by 59.13% and 62.58%, respectively (P < 0.05). The soil organic carbon, total nitrogen, and nitrate
nitrogen contents had a positive correlation with the total phospholipid fatty acids (PLFAs) (P < 0.01), whereas, the soil pH
and C/N negatively correlated with the total PLFAs (P < 0.05). As the main components of the soil micro-food web, there is
an interaction between the nematodes and the microbial community. The soil G bacteria had a negative relationship with the
abundance of bacterivores (P < 0.05), and a positive correlation with the abundance of fungivores (P < 0.05). Moreover, a
significant positive correlation was observed between the G bacteria and nematode ecological index (EI and SI) (P < 0.05).
This study indicated that the conversion of cropland to grassland changed the micro-food web structure, and soil nematode

contributed more to the stability of the soil micro-food web.
Keywords: soil microbial community structure; soil nematode; microbial phospholipid fatty acids; soil micro-food web;
the conversion of cropland to grassland
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Table 1 PLFA biomarkers characteristic of the soil microbial groups

AR
Microbial group

REAEE A IR 17 2
Characteristics of phospholipid fatty acids

JiRZE B Actinomycetes

10Me18:0, 10Me19:0

11:0, 11:1w1, 11Me19:0, 11Me20:0, 12:0, 14Mel8:0, 15:0, 16:0, 17:0, 17:1w7c,

ZH 4 Bacteria

i17:1w5¢, 18:0, 18:107, 18:1m8, 18:1w11, 18:1w10t, 18:2107,10, 19:0, 19:109,

20:503,6,9, 24:3,11,14,17

2 [CPHM: B Gram-positive bacteria

22 [ BH M B Gram-negative bacteria
g cy17:0, cy19:0

HE 1 Fungi

114:0, al15:0, 116:0, al17:0, 117:0, 18:1w10, 118:0, 119:0
16:109c, 16:1w7c, 18:1mw5c¢, 18:1m5t, 18:1w7c, 18:109t, 19:1m9¢, 20:1w7c, 20:109¢,

16:1w5, 18:1w5, 18:109, 18:1m9¢, 18:2w6,9
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Figure 1 Phospholipid fatty acid (PFLA) characteristics of the soil microbes during the conversion of cropland to grassland
MS ZoREAEE M, ZM ZR TR, FEE. F—+ 2 AR 2R A R R AN 2 7 2 3% (P<0.05),

MS and ZM are alfalfa and maize filed, respectively, similarly for the following figures. Different lowercase letters within the same soil depth indicate

significant difference between different vegetations at the 0.05 level.
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Table 2 Correlation between the soil microbial community and soil physical and chemical factors

E =2 THEEKE L £ AR THAR H Rk R/
Parameter  Soil water content Organic carbon Total N NH4+-N NO; -N  Available P C/N
A . - o . . . - .

Actinomycetes 0.391 0.616 0.479 0.612 0.040 0.529 ~0.075 0.521
A 0478 —0.558" 0.452" 0612 _0.059 0484 _0.043 -0.594"
Bacteria : :
W% EC R . ~ . . . . - .
G’ bacteria 0.334 0.418 0.650 0.782 0.164 0.559 _0.167 0.545
WL T . - o o o . - o
G bacteria 0.371 0.509 0.665 0.738 0.160 0.454 —0.127 0.436
gﬂirij/%‘\% P ok sk #x P P
Total bacteria 0.435 —0.537 0.613 0.752 0.073 0.540 -0.113 —0.581
L 0.194 ~0.161 0.324" 0.366 0.092 0.233 0.005 —0.249°
Fungi
MPLFAs o o o o o o
Total PLFAs 0.423 -0.552 0.624 0.764 0.086 0.548 —0.083 -0.599
/Y ¥ * . P o
F%B/ Ml ~0.251 0.300 ~0311 ~0.368 0.037 0322 0.033 0231

PRI RE M IR(P <0.01), *FIREZEHI(P <0.05). FH.

** indicate extremely significant correlation at the 0.01 level, and * indicate significant correlation at the 0.05 level; similarly for the following tables.

®3I TEMEVEESTREANAEXN

Table 3 Relationship between the soil microbial community and soil nematodes

Eizta NGB S = TR T IH BR O ERPHMR  REKAERE AREE
Parameter Total PLFAs  Actinomycetes  Bacteria ~ Fungi G bacteria G bacteria Total bacteria
L HHUE N 0.507" 0.509" 04547 0349 0473 0.392" 0.480"
AP 4 K Ba -0.142 -0.101 -0.110 0.063 -0.158 ~0.245 -0.171
BHFLH Fu 0.152 0.113 0.087 0.007 0.207 0.255" 0.180
YA S Pp 0.104 0.159 0230  —0.034 0.030 0.006 0.117
/AL H Op -0.063 -0.104 -0.120  -0.024 -0.076 -0.001 -0.083
MBS TR H NCR 0219 0.133 ~0.186 0011 0212 -0321" -0.245"
B IR El 0.167 0.187 0.153 0.105 0.188 0.236" 0.199
SEK4RHL SI 0.157 0.142 0.138 0.082 0.066 0.278" 0.158

N, soil nematode number; Ba, bacterivores; Fu, fungivores; Pp, plant parasites; Op, predators/omnivores; NCR, nematode channel ratio; EI, enrichment

index;SI, structure index.
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SC, soil moisture content; Ammonium -N, ammonium nitrogen; Nitrate-
N, nitrate nitrogen; TN, total nitrogen; SOC, soil organic carbon; AP,
total PLFAs; A,
actinomycetes PLFAs; B, bacteria PLFAs; G, gram-positive bacteria
PLFAs; G, gram-negative bacteria PLFAs; TB, total bacteria PLFAs; F,
fungi PLFAs; F/B, fungi/bacteria; N, soil nematode number; Ba,

effective phosphorus; C/N, carbon/nitrogen; T,

bacterivores; Fu, fungivores; Pp, plant parasites; Op, predators/omnivores.

F13.30%, HfpH(P=0.046), + 3% H L B (P=
0.018), A% (P=0.008), 4% (P=0.002), C/N
(P = 0.008) Xf 1 158 73 A= W) F0 4 HUBE 8 77 AR B
M, FERHICRE LIRS R R T R E
MM gty . I RDA HEF B BRI LR H, LIEHE
B 7 LG W g 4 2= 5 AR BR Tk .
BAEMK. 2EAMBIATES LIBEMAEYRE
IEAR G 3 pH A C/N 5 = 38 302E W B VR 0 M
K, RO LA MR B L R R
AR o . A IR S RO WA B xS
TIEEMEY MR EETTERE K. LMY . 4
B BB IR S A A A Lk R E N
LR EIEMER, ZRMEERBOMEEER, L
AT L S IR AE YRR O OG, (RS g
BRI/ B EE IE AR 9%, 2% I A R 2k R R
A 7 IR AE MR TE 450 . R B IE BE ek
A A 38 PR 85 DN T S e 3 AR A R 2R R R A
1, dbmifase T R aYM L.

3 pHe S5

IR R IR SR R 2 RS2 R . IR
15 PR 1 V& 0 1 s i R LR A B 5
AR A B 5 200 AR A 6 = LA W A VR 45 R PR
RIS . AW ST IE I PLFA 60 @ 3 A
WIBETE RO, FHT O KRR IR XR#HE EHE w7
TRV B R S, O T IR
BEsN, 528 RER -5, xEHERA
KK A FhHE 5 B0 AR ) S IR TR D R
AR, TR B A BRI SRR S, IR AR
wyrE, AMIEE LRSS E, WO R
AR T SR 2, e i ntY . R Bt
W B IR )RR R R LA A R B K
TR, A RS A D A A A e R B
ANFE BRI E Y . 1B B 5 SRR B IR
L RIS AR (P<0.05), LMW
Bk BAGHREHRE, EY G A G E i sh i #2
EEEEM, BALEESRERS DY, -
B pH A1 C/N & K AFE L HVEAH QM £ E i
#5074 pH A1 C/N B 5 35 14 42 4 PLFAs
AP, TR R B pH ks, LI N

A

R R AR, R B AR A AL

http://cykx.1zu.edu.cn



2802 ook B

36 %

YoJst, W 5 UR ) o AR 5l A b e AR W A5 kAR
b, AH L B RAE W) 6k A 1R WL 5 ) R e Dk
AR — P . 1B BHE B 3 S e AR
HETE S50, A AR 49845 B 55 e A0 R 1 R 7
A TWE A A Thae™.

IR B B A T L SB  A W RE TE AN  ER
i) A 2 2 IE A 98 (P < 0.01), X2 N HIEMAED
BERM, NHIELERREMETEENEDE
Ps M S AR HG N, T b 2R X A AR
V1P OE il B o R IR AR W B N 2 R 1 1
IR xR AN EAE RS R . R R d
SERLLBIE BB (NCR) 5 LI e & . &F
2% PCRA M T 3 A 9% (P < 0.05), 2% K9 4 A 4
My EEELhHE, BT SMEL L fE,
U R R, R IR R R M B
TEEMAEMNRE. SEER KA THAEY
DR X AT R D e L, T & A i B mT DL 4
FEoR T PRAE A R i AR AL 38 v i 2% Y
e B S e 2 U AR TR HOR 25 0 Fi i Al
K, Ui BHIR R FLER T g 2 YT B
PE, M0 7 AT SRR A R, BEAR T R
B FPREE, LB EYMERE . LEHAE
VIR LA R Z MR ERXRRWR T L HEMEY
W f B LK) — 43, s b 3R L A3 R RN R
TGFF, B0 T T R SR A B, AR
i o Fa k% § VAR

3B W I A () O B e LR AR S R
i Re™, MR B B LA R ST
EEY R AR ERIED, RHHE T A5
VI B &5 AR A0 o I8 B Ik B L SR W ) 4 ) R
AR TURDHTR A LIEIA R 7 1R xf +
B YA B 1B E . R
IR 43 F pH XF 3B AE V)R LR TR I A
W oK (1 5THk . X 5 Maaroufi 25 ™7 B 57 45 52K A,

£ E L@k References:

TR . BN IEMAEMRETEEN YT
W, RIEGAR Y O R ST DLy i AN R R
SRR . MY ANEL RS IR A W BT IR AR
K, TR EMEREMZH T LES CON P
¥, HOE B /A0 S R T A A 2k R
Vrar A VR U, U IR B IR R o T R A VR R
TR K E, MY IE R OK B AR R 4
W, AR AT SR AL TR, 38 M AE A A A 2
PR AR, TR 4 R R i e R a2k
Rty ELEMEYMN T, 5L
TR VR R e R, IR RN R iy
T LB BN ZAEFRY, S L HERER
TR AFEWMER. LELREL S e
WOEIAR ELAE R, s T o i 3w, e
BET LR E IR A B AR . A R
BRI I 2 B R R 98 AR i A mLER Y, £
BN 75 b R A YRR B 2 TR A EAE
e A Fyidt— Bt 5.

grx b, PHLEKJE R IR XIBBEFIAE 3 A 5510
T B - SR BCE )RR AR R AR U, 2R Y
i, HER/MELCEEEER. REMEYS L
R R TR IEAH 2% (P <0.05), 543 pH Al CO/N 1
FHOE (P <0.05), BHHEFAEHE T LA 5 97 40 10
MBS, LIEMAYN L A EAEN,
TIEE RPN E LIRS E LR AL, 5
BEBEALMIEMHRK, & 7 LEEML L.
T A S LR R E SRR B S M R R
TEAH G (P < 0.05), 3B IR B ik B 4 e 5 A= ) Fl 28
SR EAE AR T s R TR R 0, B
7T EEZRNTH, 5T LEEYNEE
PEo IBRHHE R IR E MG M R A R, A
T b A B TR A A R KT Ak
W, 2R d b A R W W A AR e T DTk
oK,

(1] Zhath, (E, 26, ki, A, RPHEIR 577 200 3 AR AR 2 1t A A DL AR 15, R CRMEBTIE, 2017,

35(3): 244-250.

LIBQ,FUY, LI G L, ZHANG T, ZHANG T H. Effects of age and type of conversion from cropland to forest land andgrassland

on stability and organic carbon in soil aggregates. Agricultural Research in the Arid Areas, 2017, 35(3): 244-250.

http://cykx.1zu.edu.cn



551134 FATTW S PRI /KRR IR DR A IE HE0S 398 A W A 2 R v 1) 52 ) 2803

(2]

(3]

[4]

(5]

L6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

LANDI S, PAPINI R, D’ERRICO G, BRANDI G, ROCCHINI A, ROVERRSI P F, BAZZOFFI P, MOCALI S. Effect of different
set-aside management systems on soil nematode community and soil fertility in north, central and south Italy. Agriculture,
Ecosystems and Environment, 2018, 261: 251-260.

X, KERFE, SKIGEA, R, R U7 SO TR0 B R X LSRR AR AR Y AR Y B TR AL s . LR,
2018, 35(2): 771-780.

LIU J, ZHANG Y W, ZHANG Q M, XU S J. Effect of different land use types on soil aggregates microbial biomass and
community composition in the Loess Hilly region of west Henan. Pratacultural Scicnce, 2018, 35(2): 771-780.

JIANG Y, SUN B, JIN C, WANG F. Soil aggregate stratification of nematodes and microbial communities affects the metabolic
quotient in an acid soil. Soil Biology & Biochemistry, 2013, 60: 1-9.

XU, Sk, EIEAK, JRLASR. v b s R A M MR R MRGE B 1 [ B PR, AR, 2016, 36(17): 5528-
5536.

LIU S J, ZHANG W, WANG K L, SU Y R. Evaluation of carbon sequestration after conversion of cropland to forest and grassland
projection in karst peak-cluster depression area of northwest Guangxi, China. Acta Ecologica Sinica, 2016, 36(17): 5528-5536.
FRANCINI G, HUI N, JUMPPONEN A, KOTZE D, ROMANTSCHUK M, ALLEN J, SETALA H. Soil biota in boreal urban
greenspace: Responses to plant type and age. Soil Biology & Biochemistry, 2018, 118: 145-155.

SR, AR, RS, RAH, WT, G0 AMRMIRRIBN IR T RE 2 REPE R RE L. AR SAIR, 2018, 38(14): 4964-
4974.

ZHANGJ, WENZM, LIM L, ZHU D J, TAO Y, ZENG H W. Effects of the exotic black locust on the functional diversity of soil
microorganisms. Acta Ecologica Sinica, 2018, 38(14): 4964-4974.

2R, XESR, BUALIE, A, 3R PRSP E f i S IR AR SA AR, 2013, 33(4): 959-967.

LIJ, LIUY R, HE J Z, ZHENG Y M. Insights into the responses of soil microbial community to the environmental disturbances.
Acta Scientiae Circumstantiae, 2013, 33(4): 959-967.

ZHANG G, ZHENG C, WANG Y, L1Y, XIN Y. Soil organic carbon and microbial community structure exhibit different responses
to three land use types in the north China plain. Acta Agriculturae Scandinavica, Section B: Soil & Plant Science, 2015, 65(4): 341-
349.

s, X E A, B, RS, 3 b DA R R AR SR AR Bn A 0V D e 22 FEPERIE 5. B2 4R, 2015, 23(4): 710-717.
ZHANG C, LIU G B, XUE S, WANG G L. Functional diversity of rhizosphere microbial community of vegetation types in the
hilly-gully region of loess plateau. Acta Agrestla Sinica, 2015, 23(4): 710-717.

ZHAO J, ZENG Z, HE X, CHEN H, WANG K. Effects of monoculture and mixed culture of grass and legume forage species on
soil microbial community structure under different levels of nitrogen fertilization. European Journal of Soil Biology, 2015, 68: 61-
68.

FELH, WEE, RENE, ST, F08, ER. Wl AR N RHRBHE AR IE B 0 LI AR R, AR5, 2012,
32(8): 2390-2399.

LUSY,PENG W X, SONG T Q, ZENG F P, DU H, WANG K L. Soil microbial properties under different grain-for-green patterns
in depressions between karsthills. Acta Ecologica Sinica, 2012, 32(8): 2390-2399.

BONGERS T. The maturity index: An ecological measure of environmental disturbance based on nematode species composition.
Oecologia, 1990, 83(1): 14-19.

FERRIS H, BONGERS T, GOEDE RGMD. A framework for soil food web diagnostics: extension of the nematode faunal analysis
concept. Applied Soil Ecology, 2001, 18(1): 13-29.

SIMONE C, MARCEL C, ALEXANDRAI J W, ANNE E, ANIA V, WOLFGANG W W, NICO E. Plant species richness sustains
higher trophic levels of soil nematode communities after consecutive environmental perturbations. Oecologia, 2017, 184(3): 715-
728.

PAN F, XU Y, MCLAUGHLIN N B, XUE A G, YU Q, HAN X, LIU W, ZHAN L, ZHAO D, LI C. Response of soil nematode
community structure and diversity to long-term land use in the black soil region in China. Ecological Research, 2012, 27(4): 701-
714.

http://cykx.1zu.edu.cn


http://dx.doi.org/10.1016/j.agee.2018.01.003
http://dx.doi.org/10.1016/j.agee.2018.01.003
http://dx.doi.org/10.11733/j.issn.1007-0435.2015.04.007
http://dx.doi.org/10.11733/j.issn.1007-0435.2015.04.007
http://dx.doi.org/10.1016/j.ejsobi.2015.03.008
http://dx.doi.org/10.1007/BF00324627
http://dx.doi.org/10.1016/S0929-1393(01)00152-4
http://dx.doi.org/10.1007/s00442-017-3893-5
http://dx.doi.org/10.1007/s11284-012-0944-6

2804 ok B} 5536 3%
[17] FRANCISCO F N, DAMARIS G V. Soil nematodes associated with different land uses in the Los Tuxtlas Biosphere Reserve,

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]
[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Veracruz, Mexico. Revista Mexicana De Biodiversidad, 2017, 88: 1-10.

ZHONG S, ZENG H, JIN Z. Influences of different tillage and residue management systems on soil nematode community
composition and diversity in the tropics. Soil Biology & Biochemistry, 2017, 107: 234-243.

INGHAM R E, TROFYMOW J A, INGHAM E R, COLEMAN D C. Interactions of bacteria, fungi, and their nematode grazers:
Effects on nutrient cycling and plant growth. Ecological Monographs, 1985, 55(1): 119-140.

SOHLENIUS B. Influence of cropping system and nitrogen input on soil fauna and microorganisms in a swedish arable soil.
Biology and Fertility of Soils, 1990, 9(2): 168-173.

BLIGH E G, DYER W J. A rapid method of total lipid extraction and purification. Canadian Journal of Biochemistry and
Physiology, 1959, 37: 911-917

WRIRAR, R, VR WA AR W B AE SR A MR O3 A (KL B2 AR, 2016, 43(9): 2086-2095.

YAO X D, WANG W, ZENG H. Application of phospholipid fatty acid method in analyzing soil microbial community
composition. Microbiology China, 2016, 43(9): 2086-2095.

B/NTT, RS, B/ 2, W1, IR R =R ) BT RRCR LUARL. AR A0, 2004, 23(3): 149-151

MAO X F, LT H X, CHEN X Y, HU F. Extraction efficiency of soil nematodes by different methods. Chinese Journal of Ecology,
2004, 23(3): 149-151.

BONGERS T. De nematoden van Nederland. Zeist: Stichting Uitgeverij Koninklijke Nederlandse Natuurhistorische Vereniging,
1988.

FCTE b E LS A R . bRt Bl B, 1998

YIN W Y. Pictorial Keys to Soil Animals of China. Beijing: Science Press, 1998.

YEATES G W, BONGERS T, GOEDE R G M D, FRECKMAN D W, GEORGIEVA S S. Feeding habits in soil nematode families
and genera: An outline for soil ecologists. Journal of Nematology, 1993, 25(3): 315-331.

BONGERS T, BONGERS M. Functional diversity of nematodes. Applied Soil Ecology, 1998, 10(3): 239-251.

it B R A . s o EA O iR, 2005.

BAO S D. Soil Agrochemical Analysis. Beijng: China Agricultural Press, 2005.

KRB AR, KRR, SOMLET, G R, RRKER, JEIRER. AN IE) st R 7 R v R 0 A b SR AR VR TR RRALE . S AR
i, 2013, 24(9): 2471-2478.

SONG M, ZOU D S, DU H, PENG W X, ZENG F P, TAN Q J, FAN F J. Characteristics of soil microbial populations in
depressions between karst hills under different land use patterns. Chinese Journal of Applied Ecology, 2013, 24(9): 2471-2478.
YUAN Y, DAI X, XU M, WANG H, FU X, YANG F. Responses of microbial community structure to land-use conversion and
fertilization in southern china. European Journal of Soil Biology, 2015, 70: 1-6.

MOON J B, WARDROP D H, BRUNS M A V, MILLER R M, NAITHANI K J. Land-use and land-cover effects on soil microbial
community abundance and composition in headwater riparian wetlands. Soil Biology & Biochemistry, 2016, 97: 215-233.

2K, RHRIE, DIANAE, I, B AR, SR, EMEE, FUAE, TKPE, IQBAL A, A, BT, 1 IR, i SN A A iR AL K&
PR IR R A D e 2 FEVE I R2 IR 2535244, 2018, 38(17): 6006-6015.

LIF,LIUZH, JATH, LIS S, BAI Y F, GUO C C, WANG W W, KONG M, ZHANG T, IQBALI A, ZHOU HK JIA Y,
SHANG G H. Functional diversity of soil microbial community carbon metabolism with the degradation and restoration of alpine
wetland and meadows. Acta Ecologica Sinica, 2018, 38(17): 6006-6015.

IS, 90T, BTN, s, PhGR IR, = RiE 7 SO0 e E RS AL e A AR SR, 2011, 35(9): 965-972

SHI P, WANG S P, JIA S G, GAO Q, SUN X Q. Effects of three planting patterns on soil microbial community composition.
Chinese Journal of Plant Ecology, 2011, 35(9): 965-972.

SR, B FE R X AR B AR M0 AR B VR S AR e RS2, #p3: oh [ERE 27 B R 21 277 183, 2013,

ZHANG C. Rhizosphere microbial response to the revegetation of abandoned Cropland in the Hilly Loess Region. PhD Thesis.
Yangling: The University of Chinese Academy of Sciences, 2013.

AISLABIE J, DESLIPPE J R, DYMOND J R. Soil microbes and their contribution to soil services.// Landcare Research, Ecosystem

http://cykx.1zu.edu.cn


http://dx.doi.org/10.2307/1942528
http://dx.doi.org/10.1007/BF00335802
http://dx.doi.org/10.1139/y59-099
http://dx.doi.org/10.1139/y59-099
http://dx.doi.org/10.3321/j.issn:1000-4890.2004.03.033
http://dx.doi.org/10.3321/j.issn:1000-4890.2004.03.033
http://dx.doi.org/10.1016/S0929-1393(98)00123-1

Ll FATTW S PRI /KRR IR DR A IE HE0S 398 A W A 2 R v 1) 52 ) 2805

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Services in New Zealand: Conditions and Trends. Lincoln: Manaaki Whenua Press, 2013: 143-161.

NIELSEN U N, OSLER G H R, CAMPBELL C D, BURSLEM D F R P, VANDER W R. The influence of vegetation type, soil
properties and precipitation on the composition of soil mite and microbial communities at the landscape scale. Journal of
Biogeography, 2010, 37(7): 1317-1328.

SHEN C, XIONG J, ZHANG H, FENG Y, LIN X, LI X, LIANG W, CHU H. Soil pH drives the spatial distribution of bacterial
communities along elevation on changbai mountain. Soil Biology & Biochemistry, 2013, 57: 204-211.

DJUKIC I, ZEHETNER F, MENTLERR A, GERZABEK M H. Microbial community composition and activity in different alpine
vegetation zones. Soil Biology & Biochemistry, 2010, 42(2): 155-161.

LAGERLOF J, ADOLFSSON L, BORJESSON G, EHLERS K, VINYOLES G P, SUNDH I. Land-use intensification and
agroforestry in the Kenyan Highland: Impacts on soil microbial community composition and functional capacity. Applied Soil
Ecology, 2014, 82: 93-99.

FU S, FERRRIS H, BROWN D, PLANT R. Does the positive feedback effect of nematodes on the biomass and activity of their
bacteria prey vary with nematode species and population size? Soil Biology & Biochemis-try, 2005, 37(11): 1979-1987.

TRAP J, BONKOWSKI M, PLASSARD C, VILLENAVE C, BLANCHART E. Ecological importance of soil bacterivores for
ecosystem functions. Plant & Soil, 2016, 398(1): 1-24.

JIANG Y, LIU M, ZHANG J, CHEN Y, CHEN X, CHEN L, LI H, ZHANG X, SUN B. Nematode grazing promotes bacterial
community dynamics in soil at the aggregate level. The Isme Journal, 2017, 11: 2705-2717.

BONGERS T, FERRIS H. Nematode community structure as a bioindicator in environmental monitoring. Trends in Ecology &
Evolution, 1999, 14(6): 224-228.

SOHLENIUS B. Influence of cropping system and nitrogen input on soil fauna and microorganisms in a swedish arable soil.
Biology &Fertility of Soils, 1990, 9(2): 168-173.

FLBES, 200, X5, TABeBk, 2B IR I G S5 AR S ThRE. R AR A 2EIR, 2018, 29(2): 403-411.

DU X F, LI Y B, LIU F, SU X L, LI Q. Structure and ecological functions of soil micro-food web. Chinese Journal of Applied
Ecology, 2018, 29(2): 403-411.

m, BRI, ZURAE, R, K& AREPHE G ARG H LY. SR BRSSO AE AR, 2004,
185(7): 1177-1181.

GAO M, ZHOU B T, WEI C F, XIE D T, ZHANG L. Effect of tillage system on soil animal, microorganism and enzyme activity in
paddy field. Chinese Journal of Applied Ecology, 2004, 185(7): 1177-1181.

MAAROUFI N I, PALMQVIST K, BACH L H, BOKHORST S, LIESS A, GUNDALE M J, KARDOL P, NORDIN A, MEUNIER
C L. Nutrient optimization of tree growth alters structure and function of boreal soil food webs. Forest Ecology and Management,
2018, 428: 46-56.

PAPATHEODOROU E M, KORDATOS H, KOUSERAS T. Differential responses of structural and functional aspects of soil
microbes and nematodes to abiotic and biotic modifications of the soil environment. Applied Soil Ecology, 2012, 61: 26-33.

ERH, ETTUE, FRARAR. ALk BB BRI 70 8 230 BN . RS 241, 2018, 38(21): 7840-7849.

WANG Y, WANG X F, ZHANG W D. Effect of soil nematode communities on the home-field advantage of forest litter
decomposition. Acta Ecologica Sinica, 2018, 38(21): 7840-7849.

JIANG Y, QIAN H, WANG X, CHEN L, LIU M, LI H, SUN B. Nematodes and microbial community affect the sizes and turnover
rates of organic carbon pools in soil aggregates. Soil Biology & Biochemistry, 2018, 119: 22-31.

FTERE EF)

http://cykx.1zu.edu.cn


http://dx.doi.org/10.1111/j.1365-2699.2010.02281.x
http://dx.doi.org/10.1111/j.1365-2699.2010.02281.x
http://dx.doi.org/10.1016/j.apsoil.2014.05.015
http://dx.doi.org/10.1016/j.apsoil.2014.05.015
http://dx.doi.org/10.1038/ismej.2017.120
http://dx.doi.org/10.1016/j.foreco.2018.06.034
http://dx.doi.org/10.1016/j.apsoil.2012.04.002

