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Abstract: [ Objectives ] Aiming at the problem of soil continuous cropping obstacle, this study investigated the
soil health status in greenhouses with different cultivation years, based on the community structure and diversity
of soil nematode and the difference of soil ecosystems in different cultivation years. [ Methods ] Soil samples
were collected in greenhouses which were continuous used for cultivation of cucumber for 8, 10, 13 and 16 years,
and a control soil sample was collected in an open field nearby, in which only one season of cucumber was
produced. The community structure and diversity of soil nematode were analyzed using the morphological
identification method. [ Results ] There were 21 nematode genera detected in all the samples. Both the total
nematode and plant-parasite nematode numbers per 100 g of dry soil were in orderof 10a>16a>13a>8a
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and 1 a, and the total nematode number were significantly different among cultivation years, ranging from 61 to
437 per 100 g dry soil. The nematode ecological indices responded differently to cultivation years. The
Shannon index (H") was in order of 16 a> 13 a>1 a> 8 a> 10 a, while the evenness index (J) was in order of
13a>16a>1a>8a>10 a. The dominance index (A) was in the orderof 10 a>16a>13a>8a>1 a.
However, the Wasilewska index (WI) was in a reverse trend. For all soils the nematode channel ratio (NCR)
was higher than 0.5, ranging from 0.6 to 9.8. The lowest nematode maturity index was found in the 16 year-soil,
resulting in the highest PPI/MI ratio. The richness index (SR) increased firstly, then decreased gradually and
finally bottomed at the lowest value in the 10-year soil. The nematode in the 10-year soil distributed in the IV
quadrant, while the others distributed in the I quadrant. [ Conclusions ] The soil in the 1-year open field is low
in nematode number, showing a stable soil ecosystem. Continuous cropping leads to accumulation of nematode in
number but decrease in nematode genera, the soil micro community becomes poor in health and unstable. The
worst nematode diversity and stability are appeared in the 10-year soil in the tested condition.
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Table 2 Nematode communities of cucumber soil in different cultivation years
28R la 8a 10a 13a 16a

Nematode genera v RA Dom RA Dom RA Dom RA Dom RA Dom
B L B Bacterial-feeders 534 39.6 10.0 544 46.0
WSS Chiloplacus 2 222 185  +++ 33+ 189  +++ 240 4+
ki@ Cephalobus 2 2.0 ++ 4.0 ++ 33 ++
/WFF I Rhabditis 1 5.1 ++ 6.2 ++ 1.0 ++ 33 ++ 1.0 ++
ZEJ& Acrobeles 2 18.8  +++ 4.7 ++ 133 +++ 3.0 ++
WA J&E Prismatolaimus 3 2.0 ++ 2.0 ++
—V3)E Pelodera 1 40  ++ L1 ++ 20 ++
JEfAiJE Cervidellus 2 1.0 ++ 2.0 ++
IR JE Acrobeloides 2 2.0 ++ 1.0 ++
L& Plectus 2 22 ++
Hi¥FJ& Mesorhabditis 1 1.0 ++
ELMJE Eucephalobus 2 3.0 + 1.0 T 20 -
HILE J& Pseudodip logasteroides 1 3.0 ++ 2.0 ++
JFATJ& Protorhabditis 1 212 20 133 +++ 6.0  ++
BHERLM Fungal-feeders 35.4 3.0 1.0 4.4 1.0
W J1)J@ Aphelenchoides 2 7.1 ++ 1.0 ++ 1.0 ++
ELW J1JE Aphelenchus 2 182  +++
KJ2# IR Seinura 4 20 ++
2224 J]J® Filenchus 2 101 +++ 1.0+ 44 ++
4 H: 2k L Plant-parasites 8.1 33.7 87.0 412 51.0
Y2iE )@ Helicotylenchus 3 3.0 ++ 3.0 ++
HR2ER Meloidogyne 3 5.1 ++ 337 +++ 84.0  +++ 41.1 ++ 51.0  +++
I E-Z4 B4R 1 Predators-omnivores 3.0 1.0 2.0 2.0
B8 Eudorylaimus 4 2.0 ++ 1.0 ++ 2.0 ++ 2.0 -
#LWHJ& Discolaimus 5 1.0 ++

¥ (Note) : c-p—Z HAYHE 1% T2 5K Nematode life history strategy; RA—AHXTZ FF Relative abundance (%); Dom—## Dom-
dominance; +++—RA > 10% #& Dominant genera; ++ —1% < RA < 10% % JLJ& Common genera; + —RA < 1% 745 J& Rare genera.
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Table 3 Values of nematode ecological indices in soils at different cultivation years

A 458 Ecological index la 8a 10a 13a 16a
BHRE S EMEL RIS F/B 0.66 a 0.05d 0.10b 0.08 ¢ 0.02e
ZFEMEAE L Shannon index (H') 2.11¢ 1.94d 0.72¢ 291b 3.10a
5] BEHE$L Evenness index (J) 0.89 ¢ 0.72d 035¢ 1.40 a 1.18b
PR EEHE %L Dominance (1) 0.15¢ 0.19d 0.71a 024 ¢ 0.33b
£ i T HE 40 Nematode channel ratio (NCR) 0.60 b 0.95a 091 a 0.92a 098 a
FLTURET K454 Wasilewska index (WI) 11.0a 1.94b 0.13¢ 143 ¢ 0.92d
H A TG 2 H g R 4L Maturity index (MI) 1.79¢ 1.96 b 1.77d 349a 1.68 ¢
T 75 A= 2k HUAE 4L Plant parasite index (PPT) 3.00a 3.00a 3.00a 3.00a 3.00a
PPI/MI 1.67¢ 1.53d 1.70 b 0.86¢ 1.79a
F- 1 BEF5 41 Richness index (SR) 2.68b 2.74a 1.15¢ 1.27d 2.18¢

I (Note) : [FATERE AR FBEFIR [F]—F8FRAS R A BR 1 1] 22 5 i 2 Values followed by different letters in a row are significantly

different for the same index among the soils under different cropping years (P > 0.05).
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Fig. 4 Nematode faunal analysis of cucumber soil
in different cultivation years
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