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Effects of different returning amount of rape on nematode
community in saline alkali soil in Xinjiang

YANG Tao, CHEN Hong, ZHANG Fenghua
( Shihezi University, Xinjiang Production and Construction Group Key Laboratory of
Oasis Ecoagriculture , Shihezi, Xinjiang 832003, China)

Abstract: Rape has wide adaptability and strong stress resistance. Returning green fertilizer to the field can
improve the soil environment and is conducive to the sustainable development of soil ecosystem. In this study, rape
was treated with different returning amounts ( CK: no returning; T1: 21 000 kg + hm™; T2. 42 000 kg + hm™;
T3 84 000 kg - hm™*). High throughput sequencing was used to study the response of soil nematode community to
rape returning. The results showed that;: (1) Compared with CK, different returning amounts reduced soil pH by
4.19% ~6.59% , total soil salt by 4.07% ~6.86% , and soil bulk density by 9.68% ~12.90%. The content of soil or-
ganic matter in T2 treatment increased by 27.42% compared with CK, and the contents of alkali hydrolysable nitro-
gen and available potassium in T3 treatment increased by 35.46% and 11.12% compared with CK. (2) 24 species,
19 genera, 13 families, 3 classes, 3 orders of nematoda were detected from all soil samples. The dominant trophic
groups of each treatment were bacterial eating nematodes. With the increase of returning amount, the relative abun-
dance of bacteria-eating nematodes and predatory omnivorous nematodes gradually decreased, while the relative a-
bundances of fungal-eating nematodes and plant-parasitic nematodes gradually increased. Compared with CK, the
soil nematode richness index decreased, the diversity index increased, and the enrichment index EI and structure

index SI decreased. (3) Soil organic matter and available potassium were the main soil environmental factors affect-

Y75 B #5:2022-02-25 & [E] 2 #8:2022-05-07

E®WE Prs A - d i = HRHE & R0 H (2020BC001)

EERI W (1998-) , 3B Bl a8 ARFF A WEOFFTAE  BF 58 A AR B2 IR . E-mail : 1716989238@ qq.com

BISVEE IKRIE(1970-) , 2 Brm il A 20 , W R 0, E NGOV AERS SHEEHST . E-mail : fenghuazhang2021@ 163.com



5513

Wi VS S )i T X S0 i et ARV A0 5 245

ing the change of nematode community structure. In conclusion, rape returning improved soil structure, enhanced

soil comprehensive fertility, increased the diversity and complexity of nematode community, and made the

ecosystem tend to be stable. The amount of rape returning should be 84 000 kg + hm™>.

Keywords: rape; green manure; returning amount; soil nematode ; diversity
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Table 1  Physical and chemical properties of soil in the study area (2020)

- HL &K EC g sc FKFRMC AT BD HHLF SOM  BlfF4 AN M AP A AK
P /(ms +em™) /(g kg™ /% /(g+em™®) /(g kg™ /(mg+kg™')  /(mg-kg') /(mg-kg")
8.50 2.77 5.31 9.36 1.51 10.95 28.95 25.38 349.65
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Table 2 Soil physiochemical properties in different rapeseed returning amounts

4b ¥R " HSEEC BEhsC  fkkMc O AEBD O AHLEISOM B AN EEEE AP HUER AK
Treatment b /(ms +em™) /(g-kg") /% /(g+em™@) /(g-kg') /(mg-kg!) /(mg-kg") /(mg-kg™")
CK 8.34a 2.45a 4.66a 10.23b 1.55a 11.96¢ 36.52¢ 26.74d 375.13¢
Tl 7.99b 2.35b 4.47b 10.99ab 1.40b 13.69b 37.45¢ 33.21c 404.52b
T2 7.81c 2.3¢ 4.39¢ 12.34ab 1.35¢ 15.24a 42.94h 61.44a 399.79b
T3 7.79¢ 2.29¢ 4.34¢ 12.65a 1.39h 14.56ab 49.47a 44.99b 416.85a

T RSB S AN [F)/ING R AN [RI AL B 22 5 1. 3 (P<0.05) . 1A,

Note : Different lowercase letters after the data in the same column indicate that there are significant differences between different treatments ( P<
0.05). EC:Electric conductivity; SC: Soil salt content; MC: Moisture content; BD: Bulk density; SOM: Soil organic matter; AN: Alkali hydrolyzed ni-
trogen; AP: Available phosphorus; AK: Available potassium. The same below.
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R3 MERARTHE T HELRESEY
Table 3  Ecological index of soil nematodes
in different returning amounts
pE .
AmAT AL AE LEH

N e Ll
Aefee  pedeme A HEEC

) e ARHUE
A3 EIERE o

Treatment Coverage

NCR MI PPI EI SI
CK 0.9998a 0.9994a  205.75a 0.17a 1.58a 6.37a
T1 0.9996a 0.9995ab 186.57b 0.20a 1.08a 0.89b
T2 0.9993a 0.9991b  175.20¢ 0.56a 1.37a 0.28b
T3 0.9985a 0.9996a 171.18¢ 1.96a 0.82a 0.11b

Note: NCR: Nematode channel ratio; MI: Maturity index of free-liv-
ing nematodes; PPI; Plant parasitic nematode index; EI: Enrichment In-

dex; SI; Structure Index.
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Fig.4 Principal co-ordinates analysis (PCoA) of soil
nematode community composition in the treatments

with different returning amounts
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Table 4 Envfit environmental factor table

FEFE Index RDA1 RDA2 R? P value
LT SOM 0.673 -0.739 0.666 0.005* *
A Al AN 0.880 -0.474 0.649 0.011*
AW AP 0.968 -0.252 0.508 0.041*
B AK 0.927 -0.376 0.845 0.001**
FIKFE MC -0.843 0.538 0.048 0.786

. o« IR P<0.05, = = FR P<0.01, A,
Note: * indicates P<0.05, #* * indicates P<0.01. The same be-

low.
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Fig.5 Redundancy analysis (RDA) of soil physical and

chemical properties and soil nematode communities

x5 TEEAMRS T EERETEENEAXRY

Table 5  Correlation coefficients between soil physiochemical properties and soil nematode ecological index

R EERC B P Fauiy EERSING BelLfiE R T AL
Index pH EC sc EESLE BD SOM AN AP AK
ACE 0.566 0.563 0.503 0.119 0.077 ~0.126 ~0.570 ~0.406 ~0.487
Chaol 0.569 0.593* 0.559 0.133 0.147 -0.088 -0.631" -0.466 -0.554
Shannon -0.499 -0.440 -0.382 0.063 -0.273 0.126 0.444 0.524 0.032
Simpson 0.626" 0.625* 0.571 0.070 0.287 -0.210 ~0.669 -0.671" -0.266
NCR -0.025 0.091 0.007 -0.127 0.401 ~0.211 0.149 -0.451 0.095
MI 0.872%" 0.890* 0.845" " 0.140 0.692" -0.587" ~0.831" % -0.790* * —0.630"
PPI -0.350 ~0.132 -0.079 ~0.268 ~0.549 0.317 0.099 0.254 0.078
EI -0.025 0.156 0.200 0.224 -0.266 0.049 -0.225 0.056 ~0.189
SI 0.886 " * 0.919* " 0.916* 0.273 0.566 -0.545 -0.838" " -0.727" -0.823""
AWFF AR ISR Hae e = H IR & & W, S A S A Y Bz A,

BRSBTS R — B IS E WS e
PR AR LY, IR A B B Z ROCR Hik
S R MA RS, e £ EIR
R, 5 CK AL, KHﬂBﬂg&I@La&WAE
P 2 B I R O il A P RE T Al b S v B

TSR FH A A8 38 I 45 i A S v 1 R I %) 95 P Sk

P e R A

3.2 HEARITHEX LELREENN
FEXT T IR A2 4, o 38 H I 3 e AR 1) kg I

N R A B E TF AT AR TR AR AT
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