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Effect of Spring Soybean Long-term Monoculture on Soil Nematode Community
Structure and Food web
PAN Feng-juan, HAN Xiao-zeng, ZOU Wen-xiu

(Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Harbin 150081, China)

Abstract: Soil nematode community structure, ecological index and food web index were investigated under different soybean
planting system, aiming to determine the effects of soybean long-term monoculture on soil biological diversity and food web.
The results showed that nematode genera were most diverse in wheat/maize/soybean rotation system( SR) , flowed by soybean
monoculture for 3 years(SS), and were lowest in soybean monoculture for 25 years(SL). Jaccard index was highest between
SR and SS, with value of 0. 81, and it was lowest between SR and SL, with value of 0. 66. The abundant of plant parasites
was higher in SS than in SR and SL. Fungivores were most abundant in SL, and were higher than SR and SS. Maturity index
of plant parasites was higher in SL than in SS and SR. The value of channel index was lower than 50 in all treatments, indica-
ting bacterial decomposition pathway was dominant in soil food web. Treatment SS was located at the A quadrant of plot of en-
richment index vs structure index, and SR and SL were located at B quadrant of the plot. These results indicated that soybean
long-term monoculture vary soil nematode community structure and degrade nematode genus diversity, and soybean long-term
monoculture drive food web structure towards relative maturity and stability.

Keywords: Soil nematode; Soybean; Long-term monoculture; Community structure; Soil food web
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Table 1 Relative abundance of soil nematodes under different soybean rotation systems
pr—— SR ﬁ]ﬁ?ﬁ%ﬁ jcﬁiﬁ/ﬁ ‘ KA HESE KREKHESE
Trophic group Conus Functional Wheat-maize- Short-term soybean Long-term soybean
group soybean rotation continuous cropping  continuous cropping
TP aF A 2 /NRJE Criconemella Pp, 0.42 _ _
Plant parasites i %% )& Heterodera Pp; 30. 67 39. 82 14.76
W25 )& Helicotylenchus Pps - _ 11
ELTER Pararotylenchus Pp; 0.42 0.61 1. 11
{%17e )8 Rotylenchus Pp, 1.26 0. 61 -
418 Paratylenchus Pp; 2.10 5.17 1.48
YL JE Paratrichodorus Pp, 0. 84 - _
$PANT] & Aglenchus Pp, 2.10 1.21 -
X4t J& Boleodorus Pp, 0.42 0.30 -
)& Tylenchus Pp, 0.42 0.61 -
AERE S AL T 4 T 2.10 5.47 1.85
Jegil TeWi g Alaimus Ba, 1. 68 0.91 1.48
Bacterivores AN ZE J& Acrobeloides Ba, 5.46 7.29 10. 33
L) Cephalobus Ba, - 0.30 1.85
REfARIE Cervidellus Ba, 0.84 _ _
WJEJ® Chiloplacus Ba, 1.68 3.65 5.90
H3k )& Eucephalobus Ba, 8.82 6. 69 9.96
W@ Prismatolaimus Ba, 0. 84 0. 30 1. 11
IZLR)E Anaplectus Ba, 7.98 2.74 -
22k @ Plectus Ba, 1.26 0.30 4.06
FFTJE Mesorhabditis Ba, 4.20 6.99 8.49
JEFT)E Protorhabditis Ba, 11.76 5.47 8. 86
BHRBLR 22J& Ditylenchus Fu, 1.68 1.82 1.85
Fungivores W 71J& Aphelenchoides Fu, 0. 84 0.91 1.85
HIB TR Aphelenchus Fu, 2.10 2.13 11.81
22 B4 J] )& Filenchus Fu, 2.94 2.43 2.58
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gR1
s s e . TIhEH PSR (H KRR REKHESE
EIRHEARE LR . .
Functional Wheat-maize- Short-term soybean Long-term soybean
Trophic group Genus
group soybean rotation continuous cropping  continuous cropping
B/ ES R fLWH & Aporcelaimus Ops 1.68 0.61 1.48
Omnivores/ predators A& Prodorylaimus Ops 0.42 0.30 0.74
BA1G J@ Mononchus Op, - 0.91 0. 37
KF )& Enchodelus Opy 1. 68 1.22 0.37
JEARKEL Longidorella Op, 0.42 0.61 2.21
INFLR )& Microdorylaimus Opy 0.84 - 0.74
F LR Dorylaimidae Op, 2.10 0.61 3. 69

Jaceard AUBLYE ST 41T VP 6+ M o 3%
LRI SR E , FUATR K, 291 94 Ak 21 1)+
SR LR AR AR K . K T A ALK T
SN 3 4F - M R v 2L AR A 0 b A 8 (3
2), HAE M 0. 81, Hiyk &k 5 a8 W% /E 3 4R FI K 1)

e 25 AEARTR, HAHRIE R 0. 76, R G AAEM KT
K& A 25 AF 19 AH L S ik, FLAH L 0. 66
AU AL At e 1], R S i A ] L 7 - 3k
HuJm A HORETS 4R, R LT 2 A X 1 2k e A
Vi ZH B R B R I AR R

K2 KREARBERGTITL HEFEH Jaccard LS

Table 2 Jaccard similarity of soil nematodes under different soybean rotation systems

pNCEi(E

Wheat-maize-soybean

rotation

KA

Short-term soybean

RERIMESE
Long-term soybean

continuous cropping continuous cropping

pNTE Y (E
1.00
Wheat-maize-soybean rotation
pNEN R B (E 0.81
Short-term soybean continuous cropping '
NGRS b (B
0. 66

Long-term soybean continuous cropping

1.00

0.76 1. 00
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H=E
Lo |
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#3
E 0 ‘
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FRAMRIFREE P <0.05 KFEFARE, TH.
The same lowercase indicate non-significant difference at the
level of P <0.05. The same below.
Bl XERERERFELELZHHYE
Fig. 1 Abundance of total soil nematodes under

different soybean rotation systems
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Fig.2 Nematode abundance of each trophic group under different soybean rotation systems
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Fig. 3 Abundance of SCN under different soybean rotation systems
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Fig. 4 Relative abundance of each nematode trophic group under different soybean rotation systems
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Table 3 Ecological index of soil nematodes under different soybean rotation systems

AR PR A(E

Wheat-maize-soybean

PR oE b (B

Ecological index .
rotation

Short-term soybean

continuous cropping

RERIAEA F P
Long-term soybean

continuous cropping

A 0. 14 0.19 0.09 8.13 < 0.05
PPI 2.94 2.96 3.00 5. 46 < 0.05
i 2.08 1.97 2.11 1.50 ns
R A 25 4F )5 1 HE 2R du R 18 % 45 4L 3 i @
, E

QORI ib) Sk AR ERS PNITR (4 (R IPNITR R R (2
3 AR EIE AN R, HAEI /N T S0 (18 5) . RE
ANFEEAE R G LR M B Y PR S AFAE2E 5, K
TR 3 AR b R AR AR B (ED) B, 4 1
FEB(SD) B4R, 2 TR AR ) A SR (K
6) , REFEARFAREARMES 25 4F b i EL A
ST ¥4 AL T AW IARE 9 B R IR, 25 R K9,
SR GV L, RE R AR LR A £
S I SZ SRR AL N

30
a
20 -
a
)
10 ~
0 ! !
SR SS
Ab3
Treatment

5 KREFERRERGEMHEKIEN

Fig. 5 Channel index in different soybean rotation systems
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Fig. 6 Plot of enrichment vs structure indices under

different soybean rotation system
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