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Effects of fallow winter wheat on soil fauna community and feeding activity

LI Qicong'?, ZHANG Siyu?, JIA Mengyuan®, LI Gang®, XIU Weiming’, YANG Dianlin®>, ZHAO Jianning™

(1. College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China; 2. Agro—Environmental Protection
Institute, Ministry of Agriculture and Rural Affairs, Key Laboratory of Original Agro—Environmental Quality of Ministry of Agriculture and
Rural Affairs/Tianjin Key Laboratory of Agro—Environmental and Agro—Product Safety, Tianjin 300191, China)

Abstract: To clarify the response of farmland soil fauna to different tillage regimes, this study took soil microarthropods in North China
wheat fields as the research object to explore the effects of fallow on soil microarthropod communities and their feeding activities. In the
experiment, the plots without sowing crops were set as the fallow treatment, and normal sowing was regarded as the non—fallow treatment.
The spatial and temporal differences in soil temperature and humidity between treatments and different soil layers were analyzed, and the
feeding activities of soil fauna were analyzed in situ using the Bait—Lamina test (BLT). The results showed that soil microarthropods in the
fallow and non—fallow treatments were dominated by Acariformes, accounting for 89% of the total abundance, and had obvious surface
aggregation effects. In addition, fallow had inconsistent effects on the soil microarthropod communities at different soil depths. In the 0-5

cm soil layer, the abundance of soil microarthropods in the non—fallow treatment increased significantly to approximately 4.4 times that of
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the fallow treatment. In the 5-10 cm soil layer, the number of microarthropods in the non—fallow treatment increased by approximately 46%

compared to the fallow treatment. Correlation analysis showed significant positive correlation between soil microarthropod feeding activity

and soil temperature, humidity and different planting patterns. From the jointing stage to the maturity stage of wheat, the feeding activity of

soil microarthropods in the fallow treatment was significantly higher than that in the non—fallow treatment, and reached maximum at the

heading stage with the highest soil humidity. This study showed that fallow significantly reduced the number and diversity of soil

microarthropods at 0~10 cm depth but increased their feeding activity. The feeding activity of soil microarthropod communities was mainly

affected by soil humidity.

Keywords : farmland soil ; microarthropods ; fallow ; feeding activity ; temperature ; humidity ; wheat
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Table 1 Soil microarthropod community composition in different treatments

i AARHE Non—fallow PHF Fallow g
Group 0~5 cm 5~10 cm 0~5 cm 5~10 cm Dominance
Hi¥%H Acariforms 109 74 24 52 ot
TR} Erythraeidae 1 +
& R Pygmephoridae 1 +
W3R Bdellidae 9 2 5 3 .
IR Anoetidae 3 6 ++
E 5 R Cunaxidae 5 2 ++
B F} Cryptognathus 2 1 —+
KAtk FR} Stigmaeidae 1 2 ++
R I F} Cheyletidae 1 +
F A} Trichomonadidae 1 5 3 1 +
% i F} Lohmaniidae 4 1 1 r
4% L Panromecidae 1 2 1 ++
|- 2 %} Epilohmannia 10 3 4 4
TR T RL Acaridae 1 n
B HEEL Oppiidae 23 21 5 22 .
J& ER FH B Allosuctobelba 1 +
FEH R Banksinoma 16 12 1 5 P
T 5} Scheloribates 16 5 2 -
112 57 Truncopes 4 .
A3 H L Achipteria 2 2 -+
R Microdispidae 1 n
A L Oribatula 1 1 +
% H Rl Phthiracarus 4 1 ++
% H IR} Eulohmannia 11 9 2 -+
#E H Collembola 7 11 4 ++
LR} Onychiurus 1 +
PEBEF} Neanura 1 +
S5 WKL Isotoma 6 11 1 +
K AR Entomobrya 2 .
X H Diptera 2 1 3 3 ++
Hr%i B Acerentomata 1 +
ST Total 119 86 27 59

T+ N FES10% , BHEHE ++ 0 1%<FEE<10% , 8 WIEHE; + W F I <1% A28

Note: +++ indicates abundance>10% ,dominant group; ++ indicates 1% < abundance <10%, common group; + indicates abundance <1%, rare group.
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Table 2 Ecological index of soil microarthropod community in different treatments

A= 258550 Ecological index AMRBE(0~5 cm) ARUEBF(5~10 cm) PRHBE(0~5 em) AHF(5~10 em)
ZAEETE 4L Shannon—Weiner index 2.2340.17a 1.86+0.52ab 1.37+0.39b 1.67+0.20ab

P FEFE R Pielou index 0.95+0.10a 0.88+0.12a 0.97+0.03a 0.88+0.06a

F= & FEFE B Margalef index 3.04+0.42a 2.43+0.80ab 1.98+0.41b 2.28+0.35ab

TE - PP B B AR e 22 ARG RS A BRI 28 53 D0 Ge 124 B L (5 2850 TR T LSD A3, P<0.05) o R Il

Note: The data in the figure are the mean + standard deviation, and the same lowercase letter indicates that there was no statistical difference between

treatments (analysis of variance using LSD test, P<0.05). The same below.
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Figure 1 Feeding activity of soil microarthropods in

different treatments
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5 A A6 A 45 FFF0.1 CFI0.6 °Co ARBFALFE Y +
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14.5.18.0 CH123.7 C, HBfi/NZ HE K IAMHERS 2=
BT, KRBT 5~10 cm IR B 114 - 498 5 5 0] 4
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Table 3 Soil properties of fallow and non—fallow soils in wheat fields

AL A T WA Fallow FAHBE Non—fallow
Soil property 0~5 cm 5~10 cm 0~5 cm 5~10 cm

pH 7.82+0.06ab 7.86+0.05a 7.77+0.04bc 7.74+0.03¢
AR SOM/(g-kg™) 21.46+1.77a 19.86+1.63a 20.70+0.44a 19.94+1.44a
A% AP/ (mg-kg™) 62.73+2.21a 61.96+1.06a 57.80+1.51b 57.66+1.31b
B HNH-N/(mg-kg™) 1.63+0.26a 1.60+0.03ab 1.38+0.05ab 1.34+0.08b
A NO-N/(mg-kg™) 4.76+0.23a 4.28+0.30b 3.75+0.18c¢ 3.54+0.19¢
7K SM/% 12.65+1.24c 19.15+2.16a 15.32+1.75b 20.58+0.87a

WWW.QEs.0r9.CN
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Figure 2 Feeding activity of soil microarthropods in different soil layers
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Figure 3 Changes of soil temperature and humidity in wheat fields
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AL R E
25 MR T EBURFSTERTEIMEER
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FHSCAE A 25 2R (R 5) KW AE A IRAE L3
5 pH 5 RGO BB Y AR B S S R AR

FE & R HUY 5 B IEMI 2 (P<0.05) o 7EHE 135
K S I S R AR B A5 (P<0.05) .
FEARFALEET , H 3O s B e 5 Ry
KEE W E M, dkenl M, ARPHEb B B
FE Rk A R R U] 43 1) 5 - 498 pHL 52 8 3% T R G
B IEHISE(P<0.05) , R 5 4 g pLS & = 5
i A (P<0.05) , A BB RUBRBERL S 1 B 25
Ao W E A E (P<0.01) s R A AL 3 A s
FE 2 H RS RS RS A R B
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Table 4 Interaction of soil temperature and humidity and planting patterns on the feeding activity of soil microarthropods (F—value)

R T R B XA AR
Soil temperature and humidity Planting pattern Soil temperature and humidityXPlanting pattern
IO R P eI 5.823% 8.377* 2.326

Soil microarthropod feeding activity

T # AR TE P<0.05 K A,

Note: * indicate significant correlation at P<0.05 levels.

®5 IREBEAEFS T EMTEIIMBEESHNEXES T

Table 5 Correlation analysis between soil physicochemical properties and soil microarthropod community parameters

b + AL T ZREPESR R Bl ETiE FEE HEEE
Treatment Soil physicochemical property ~ Shannon—Weiner index Pielou index FE 5 Margalef index Feeding activity
NN pH 0.781% 0.744% 0.785% 0.404
Non—fallow SoM 0.576 0.369 0.504 0.486
AP -0.062 0.224 -0.190 0.452
NH;-N 0.238 -0.114 0.374 -0.339
NO;-N 0.586 0.335 0.594 0.438
SM -0.451 -0.558 -0.378 ~0.874%
R pH 0.297 -0.075 0.435 -0.223
Fallow SOM 0.234 0.061 0217 0372
AP -0.327 0.101 -0.412 -0.084
NH;-N -0.191 0.369 -0.024 0.546
NO;-N 0.103 0.250 0.029 0.463
SM 0.388 -0.719% 0.389 -0.816%
Fo TEMTHINMERS TIEENEFHMBXES T
Table 6 Correlation analysis between soil microarthropods and soil properties
A3 Treatment ZH¥f Group pH SOM AP NHi-N NO;-N SM
Rk PR Cheyletidae 0.334 -0.046 -0.516 0.870%% 0.444 -0.020
Non-—fallow I8 R} Oppiidae ~0.812% -0.383 -0.001 ~0.146 -0.403 0.385
JH 575} Banksinoma -0.154 -0.764% -0.189 -0.023 -0.611 0.304
% W IR} Phthiracarus 0.756* 0.190 -0.034 0.240 0.406 -0.674
JBERL Onychiurus 0.011 -0.133 -0.527 0.849% -0.378 0.227
N KSR Cryptognathus -0.395 -0.604 0.442 -0.8407% -0.610 0.619
Fallow % H Rl Lohmaniidae 0.193 0.215 0.167 -0.793* -0.462 0.238
B Oppiidae 0.056 -0.182 0.042 -0.051 -0.512 0.714%*
% L Phthiracarus 0.325 0.205 0.549 —0.753%* -0.560 0.382
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Figure 4 Redundancy analysis of soil microarthropod community structure and soil properties in non—fallow and fallow treatments
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