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Differences of Plant Parasitic Nematode and Microbial Community Structures Between

Rotation and Continuous Cropping

WU Chaorong', HE Qiong', HUANG Fuzhong?, WU Haiyan'’

(1 Guangxi Key Laboratory of Agric-Environment and Agric-products Safety, Agricultural College of Guangxi University,
Nanning 530004, China; 2 Planting Technology Promtion Station of Tianyang District, Baise City, Baise, Guangxi 533099,
China)

Abstract: The community structures of soil nematodes and microbes are closely related to crop health. The differences of soil
nematode and microbial community structures in rice-tomato rotation (FS), continuous cropping (FF) and fallow (CK) cropping
systems were studied by a field experiment using traditional classification and high-throughput sequencing techniques. The
results showed that there were fewer species of plant parasitic nematodes and higher proportion of free-living nematodes in FS.
The detection rate of plant parasitic nematodes was the lowest (5) in FS, and the highest (13) in FF, most of which were common
genera. The OUTs and community structure of fungi and bacteria were significantly different under different cropping systems,
compared with FF, FS and CK increased the abundance of fungi and bacterial species, shared a larger proportion, and had a more
similar community composition; a diversity index of microbe was significantly higher in FS than FF. The groups Chaetomium,
Talaromyces, Anaerolineaceae and Acidobacteria that are antagonistic to plant parasitic nematodes in FS was higher in relative
abundance than FF. FS can greatly reduce plant parasitic nematode, reshape the microbial community, and improve soil quality,
thus, it is an ideal measure for the prevention and control of nematode diseases in tomato production.

Key words: Crop rotation; Continuous cropping; Nematode; Microbial community
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Fig. 1 Venn diagrams of soil nematodes at genus level (A) and changes in number of genera in various trophic groups (B)
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Table 1 Percentages and dominances of soil nematodes under different cropping patterns

EREH )& FF FS CK
& (%) e i H (%) e i (%) e
PP HRE5JE Meloidogyne 297+13a +++ 21+0.5b ++ 25+03b ++
WARJB Hirschmanniella 13.8+12b _— 17.2+08a +++ 02+02¢ +
INIRJE Criconemella 36+1.1c ++ 38.2+23b +++ 73.0+1.6a +++
554918 Zygotylenchus 0.7+0.7a + 0.0+00a - 0.0+00a -
KR IE Miculenchus 27+02a ++ 0.0£0.0b - 0.0+00b -
B T]JE Neopsilenchus 29+1.7a ++ 0.0+00a — 00+0.0a —
JEIKIE Pratylenchus 1.7£09a ++ 0.0+0.0a - 0.0+0.0a -
JEH & Geocenamus 1.7+09a ++ 0.0+0.0a - 0.0£0.0a -
BRMJE Merlinius 34+05a ++ 0.0+0.0b - 0.0+0.0b -
KERWIE Amplimerlinius 0.0+00a - 04+04a + 00+0.0a —
SIJ& Xiphinema 1.5£1.5a ++ 0.0+0.0a - 0.0+0.0a -
858 Hemicycliophora 15+15a ++ 0.0+0.0a - 0.0+00a -
Sk Brachydorus 34+05a ++ 0.0+00b - 0.0+0.0b -
EL 2% /K )& Basiria 99+23a ++ 0.0£0.0b - 05+03b +
Sk#T]JE Cephalenchus 00+00a - 27+14a ++ 1.0+£06a ++
-1 TR Psilenchus 0.0£0.0a - 0.5+03a + 03+02a +
&ALJE Tylenchorhynchus 0.0£0.0b - 0.0+0.0b - 106+1.1a +++
I JE Tylenchus 0.0+0.0a - 00+00a - 03+02a +
PLEH)E Paratrichodorus 00+00a - 00+0.0a - 02+02a +
Fu H 71 & Aphelenchus 46+1.2a ++ 0.0£0.0b - 0.0+00b -
22 B T1)& Filenchus 15+15a ++ 24+1.1a ++ 22+04a ++
Ba =JEJ& Trilabiatus 0.0+00a - 00+0.0a - 03+02a +
JF KT & Protorhabditis 1.7+£09a ++ 0.0+0.0a - 0.0+0.0a -
5@ Brevibucca 0.0=£0.0b - 0.0+0.0b - 1.0+£03a ++
LR Ceratoplectus 0.0+0.0a - 0.0+00a - 0.6+04a +
/ITJE Rhabditis 10.9£2.3 ab ot 148+0.6a +H+ 9.0+0.5b ++
Op A& Actinolaimus 1.7£09b ++ 21.9+0.6a +++ 00+£0.0b -
W& 8 Micoletzkya 27+02a ++ 0.0£0.0b - 0.0£0.0b -
W3kl g Enoplides 0.7+0.7a + 0.0+0.0a - 0.0+0.0a -

W +HELRIE, e E R, AR, -7 RERERRKEIN S B EIE R, W4T AR R R R AR
Duncan # Bt 215K 07 P<0.05 KTF-ERF B3,

R2 AEFESETRE AR HFMEIELY

Table 2 Diversity indices of soil nematode communities under different cropping patterns

b i 2 e S el B S FE B SR i B LU fE NCR
FF 21+0.1a 08+0.0a 38+05a 0.7+0.0b
FS 1.6£0.1b 0.8+0.0a 14£0.0b 0.9+0.1a
CK 1L1£0.1¢ 04+0.0b 1.9+£02b 0.8+ 0.0 ab

T WS AR 5 B2 R R EE Duncan B 2 W22 EITE P<0.05 KFP2EFBH, T,
R3 TEMESELIRBEY Alpha ZHES

Table 3 o diversities of microbes under different cropping patterns

Tl ] 32 Sobs Ace Chao Shannon
FF 2020.0+168.8b 2376.0 £ 60.8 ¢ 2370.0+56.8¢c 532+038b
FS 2503.0+27.7a 2695.0+£31.6b 2724.0+448b 6.84+0.03 a
CK 2618.0+72.2a 2858.0+46.4a 2882.0+53.7a 6.72+0.05a

H: Sobs. Ace #l Chao k£ B4k, Shannon J % ZFEMEFEEL .
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Fig. 2 Venn diagrams of soil fungi (A) and bacteria (B) at OTUs level under different cropping systems
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Fig.3 PCoA diagram of soil fungi (A) and bacteria (B) under different planting patterns
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Fig. 4 Relative abundances of soil fungi (A) and bacteria (B) at genus levels under different planting patterns
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