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Fig. 1 Effect of cultivation on soil organic carbon and total nitrogen in upland red soil relative to history of the cultivation
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Fig. 2 Effect of cultivation on soil microbial biomass C, N and P in upland red soil relative to history of the cultivation
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Fig. 3 Effect of cultivation on soil basal respiration and microbial metabolic quotient in upland red soil relative to history of the cultivation
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Fig. 4 Effect of cultivation on contents of soil mineral N, available P and pH in upland red soil relative to history of the cultivation
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F1 TREHHMEERN LR LBLRLLFITW (FIE, AoL)

Table 1 Effects of cultivation on proportions of different groups of soil nematodes in upland red soil relative to history of the cultivation

(Mean, %)
FHEAEBR Cultivation durations
ok &% c-pfH Tic Hh N
Feeding habit Genera c-p value  (CK) it (PE) L V)
10 a 20 a 50 a 10 a 20 a 50 a
FEAT 2R ] & Tylenchus 2 0.00 0.00 0.00 0.58 0.25 1.60 0.00
Plant-feeding R Pratylenchus 3 8.21 2.88 4.80 0.00 2.08 11.15 0.00
nematode
(PP) AL )E Tylenchorhynchus 3 5.62 0.00 1.62 0.00 0.00 0.00 0.00
Y2 ¢ J8 Helicotylenchus 3 30.63 29.78 4.59 1.02 36.95  28.57 13.70
¥ & Criconrmoides 3 0.00 0.00 0.00 0.45 0.00 0.00 0.00
W B Hirschmanniella 3 0.00 0.00 0.00 0.00 0.00 7.50 0.00
#NE B Rotylenchus 3 0.00 0.00 0.51 0.54 0.00 0.00 9.40
WL R @ Paratrichodorus 4 1.18 0.00 0.00 0.00 0.00 0.00 0.00
24 )& Oxydirus 5 0.24 0.00 0.00 0.00 0.00 0.00 0.00
BT /)& Rhabditis 1 0.61 4.18  20.48 34.39 4.47 0.00 3.78
Bacterial- i FFJ& Mesorhabditis 1 0.23 0.00  1.79 0.00 0.00 5.3 0.26
feeding
nematode W & Panagrolaimus 1 0.00 0.00 0.00 0.74 0.00 0.55 0.00
(BF) 5K & Protorhaditis 1 0.00 0.72 9.45 1.84 4.45 2.00 8.79
" ¥ J% Caenorhabditis 1 0.00 0.00 0.00 0.38 0.00 0.00 0.00
¥ )@ Diploscapter 1 0.23 1.10 1.12 0.00 0.00 0.00 0.43
S J& Cephalobus 2 11.71 15.44  13.75 25.87 10.48  18.96 31.81
FEff R & Cervidellus 2 0.00 0.23 0.00 0.00 0.00 0.00 0.00
T3k @ Eucephalobus 2 2.79 5.90 5.36 2.09 4.80 2.81 8.11
224% J§ Plectus 2 0.61 0.51 0.00 0.00 0.00 2.09 0.00
% ¥ J& Chronogaster 2 0.20 0.00 0.00 0.00 0.00 0.00 0.00
W% @ Acrobeles 2 1.37 1.00 0.00 0.00 0.00 0.00 0.51
i 52 )& Acrobeloides 2 0.00 0.00 1.44 1.08 1.36 0.77 0.00
YW @ Prismatolaimus 2 3.10 2.24 1.60 0.00 0.00 0.00 0.61
2 )& Monhystera 2 0.00 0.00 0.51 0.00 2.58 0.45 0.00
TEOH & Alaimus 4 0.00 0.24 0.51 0.91 0.00 0.82 0.21
EHEL R W J1 )& Aphelenchoides 2 7.08 1.77 3.45 10.15 10.75 1.48 12.42
Fungal-feeding LV 71/ Aphelenchus 2 1.10 15.64 6.24 3.44 1.33 5.62 4.24
nematode
(FF) s I JE Filenchus 2 7.87 2.67 4.47 2.28 2.38 5.02 1.21
2% )& Ditylenchus 2 10.57 1.43 5.73 1.46 9.71 1.53 0.25
I & Tylencholaimus 4 1.49 0.00 0.00 0.00 0.00 0.00 0.00
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BHEAEBR Cultivation durations
T J& %4 c-pll St H

Feeding habit Genera c-p value  (CK) it (Pr) A (V)
10 a 20 a 50 a 10 a 20 a 50 a
ik m FEAT FJF Tobrilus 3 1.55 0.00 0.57 0.00 0.00 0.00 0.00
Omnivores & w500 2 Eydorylaimus 4 0.71 100 101 0.54 0.00 000  0.00

Predator
(oP) ¥4 J& Mononchus 4 0.00 0.00 0.24 0.00 0.00 0.00 0.25
th 7 28 J& Mesodorylaimus 4 0.24 0.27 2.00 2.88 0.00 2.57 0.77
2% Dorylaimus 4 0.00 0.00 0.54 5.92 0.00 0.00 1.00
BB Labronema 4 0.00 3.84 1.68 0.76 0.00 0.00 0.21
)3 J8 J@ Thorneella 4 0.00 1.28 0.51 0.00 0.00 0.00 2.04
WOF 2 & Microdorylaimus 4 0.19 0.46 0.00 0.64 0.00 0.00 0.00
722 )& Dorylaimoides 4 0.00 0.24 0.00 0.00 0.00 0.00 0.00
fLWKH R Aporcelaimus 5 2.47 6.95 5.55 0.00 2.92 0.00 0.00
Hii £ )8 Prodorylaimus 5 0.00 0.23 0.48 2.04 5.49 1.08 0.00
2w KL

Total number of 24 24 27 22 15 19 20

nematode genera

( Rhabditis ) 1) H ) 7E 46 A8 b+ 38 vt B 25 Bl R 1R
AR A 388 o 2 BT

A, BEEAE R 3Lk d B SR RS A
SRELAIE . A2 RAETEHL P Y ELBAR &, Rk
45.9%; WIAEMFAFERHESRE T, Madkik
MR FE A R, fEAEAE L T R AR
HR B B A BR R 38 B 38, 7RSS0 alt A
2.6%IWHLB; AEEE R, A E L R AERT20 a
() E A Ak, 7E20 afbf =5 1548.8%; 1E50 afhf
MERFEMLE23.1% (p < 0.05) . TAHEL BIETE
A i EE I R 20.8% , 8 25 Hb = SR AT AE A b + 158
Hh ) E B Bt VR AR BR 3, ¥R B T
e (F2) , 50 allf 7548 A= AT S S5 Hb b Y L A1)
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Table 2 Effects of cultivation on composition of soil nematodes in trophic group and ecological indices of soil nematodes in upland red

soil relative to history of the cultivation
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Fig. 6 Non-metric multidimensional scaling ( nMDS ) ordination
of soil nematode community in upland red soil relative to history

of the cultivation
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Response of Soil Nematode Community to Cultivation in Upland Red Soil
Relative to Cultivation History and Its Significance as Indicator

WANG Mingwei' LIU Yudi"” > CHEN Xiaoyun' HU Feng' LIU Manqiang'’
(1 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China )

(2 Shanghai Landscape Gardening Research Institute, Shanghai 200232, China )

Abstract Low fertility of the red soils in tropical and subtropical regions of China is a major factor
restricting development of the agricultural productivity of the regions. Different types of land use and/or
different cultivation practices may have different impacts on soil physicochemical and biological properties.
Soil nematodes play an important role in the detritus food webs, and have been used as a sensitive indicator
of changes in soil ecosystems caused by different agricultural practices. In order to explore the effects of
farming cultivations, different in history, on community composition of soil nematode in upland red soils,
and relationships between nematode communities and soil physicochemical and microbial properties,
red soil peanut fields and vegetable gardens, 10, 20 and 50 years in cultivation history, and a tract of
red soil wasteland were selected for comparison in the following indices; soil organic C (SOC ) , total N

(TN ) , pH, mineral N (MN) , available P ( AP ) , microbial biomass C ( MBC ) , microbial biomass
N ( MBN ) , microbial biomass P ( MBP ) , basal respiration (BR) , qCO, and soil nematode community.
It was found that compared with the wasteland, the peanut fields, regardless of cultivation history, all
displayed declining trends in all indices of soil fertility, while the vegetable gardens did reversely. The 20-
year old peanut field was the lowest in SOC, TN, MBC and ( AP, and the 50—year old vegetable garden was
significantly higher than the 10-year old one in all the indices (p < 0.05) . In addition, soil nematodes
showed a significant increase (p < 0.05) in the soil after 50 years of farming as vegetable garden, but
it stayed almost unchanged in the 10— or 20-year old gardens from that in the wasteland. In the peanut
fields, . plant—feeding nematodes gradually decreased in proportion in the soil with the cultivation going on

(p < 0.05) , from 45.89% in the wasteland to 2.60% in the 50-year old peanut field, while bacterial-
feeding nematodes increased steadily in proportion with the cultivation going on, from 20.84% in the wasteland
up to 67.29% and 54.51% in the 50-year old peanut field and vegetable garden, respectively. No significant
changes, increase or decrease, were found with the proportion of fungal-feeding nematodes with the history of
cultivation in the peanut fields, but significant decreases were after 20 and 50 years of cultivation in vegetable
gardens (p < 0.05) . Moreover, no significant difference was found either in the proportion of predators-
omnivores between the peanut fields or between the vegetable gardens different in cultivation history. Analysis
of nematode ecological indices shows that the soil food webs in the peanut fields were more stable than those in
the vegetable gardens that were subjected to more frequent fertilization and tillage. It was found in this study

that soil physicochemical and biological properties varied significantly with the cultivation going on in both the
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peanut fields and the vegetable gardens. Therefore, changes in soil nematode community can be used as an
indicator of upland red soil ecosystems, and may provide some complementary information about structure of

the red soil ecosystem, and hence help understand comprehensively dynamics of soil ecosystem of the red soil

farmlands with cultivation going on.

Key words Red upland soils; Cultivation history; Nematode community; Indication effect
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