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Table 1 Basic properties of the soil and organic manures

i EERIIRTS £ e il
bR -
pH SOC Total N Total P Total K
Material B B B .
(gkg') (gkg') (gkg') (gkeg™)
+HESoil 6.76 20.97 1.13 0.87 2.39
¥ #Pig dung 7.63 268.9 21.18 7.03 8.22
XZ%Chicken dropping 8.03 240.1 17.07 8.79 14.09
Fi#F Stalk 6.42 493.4 8.33 1.12 12.34
M Grass 6.69 422.4 9.01 1.17 12.66
# i Mushroom residue 6.07 362.4 5.31 2.96 9.98
R A A B
7.09 248.8 11.27 1.78 7.26
Fulvic acid bio-manure
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( Fungivores ) . ¥ FFEZ L ( Plant-parasites )
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Fig. 2

C, forage grass; JZ, mushroom residue; HFS, fulvic acid bio-manure. 2)Error bars represent standard deviation. 3)

Different letters in the same column represent significant difference at 0.05 level. The same below
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Fig. 1 Physico-chemical properties of the rhizosphere soil relative to organic manure applied
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Effect of organic manure on total number of the nematodes in the rhizosphere soil relative to type of the manure
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Table 2 Effects of organic manure on community structure, cp value, relative abundance and dominance of the soil bacteria feeding

nematodes in the rhizosphere soil relative to type of the manure

FHXT - B Relativeabundance(%)

J& cp

Genus i CK JF ZF 1G MC 1z HFS
ERY EEY OE#R EE ERE O EE EX EME ERE EE E# EE E# EE
ML HUE® 1 1.84c 1.49c  1.49¢ 1.16c  1.12¢ 1.09c 1.76c 1.22c 1.82c 1.26c 1.26c 1.04c 1.29¢c 1.00c
JFRFmEY 1 —  005d — 0.04d — 004d — 0.04d — 0.04d — 0.04d — 0.03d
Jnfek i E® 2 1.39¢ 6.46b  1.13¢ 6.59b  0.85d 6.19b 1.33¢c 6.97b 1.38c 6.92b 0.95d 5.93b 0.97¢c 5.71b
PR 2 7.20b 237¢ 5.83b 1.84c  4.39¢ 1.73¢  6.89b 1.95¢ 7.13b 1.94c 4.92b 1.66c 5.05b 1.60c
BELmE® 2 3.29c 4.45b  2.65c 4.92b 2.00c 4.62c 3.16¢c 5.11b  3.26c 5.13b 2.25¢c 4.43b 23lc 4.25b
WHELRE® 1 022d 0.08d 0.18d 0.06d 0.13d 0.06d 0.21d 0.06d 0.22d 0.06d 0.15d 0.05d 0.15d 0.05d
BHgmE? 2 — 034d — 026d — 0254 — 028d — 028d — 024d — 0.23d
gk 8 2 004d —  004d — 003d —  0.04d —  0.04d —  0.03d —  003d —
A Total 13.98 1524 11.32 14.87 852 13.98 13.37 1563 13.85 15.63 9.56 1339 9.80 12.89

TE: afURIMAIE, > 10%; bREBWMIIE, 5% ~10%; REFILIE, 1%~5%; dRHE, <1%; — REL. TFNote:

a stands for dominance, >10%; b for subdominant, 5% ~ 10%; ¢ for common genus, 1% ~ 5%; d for general, <1%; and — means no.

The same below. (DNon-continuous cropping, @Continuous cropping, @Rhabditis, @Protorhabditis, & Cephalobus, © Eucephalobus,

(D Chiloplacus, ®Diplogaster, @Prismatolaimus, 10Plectus. The same below.

AN TRV HIL P o) £ L T 4 L) B ) A 4% AN A
W] o 7 A il A Ak 3 A 32 AR 1 R A IE A L 2R 4
JR L A IR, AR IE A b 45t
AL FR Y S WL g, AR TAR LI AR R — Y
J& . CKACFETE91.48%, 1488 M A WA HLIE
Hb, AR A AL BT ORI T IR O b
FENRE90.54% , IR IR B fe /o Jr A it A Ak 24
VE 4 18 v 2t 3= B A F 8 AH EU 38 A A TR R R 1Y) 3
T, TR B T SR RN . B TR £k R OE
T R N, A it I Ak 3 X T G

WG 25 5, RS TR AR A LA Ak BEAE X 3 B B
9.77%, HWHMCK, 159.53%; NP EEE
2 AR 2 EEE6.79% ~ 9.73% 2 1], CK AL FAR %
FE R, SR EAEN12.34%, AR ERME
RN, £ EEREREEBE LT, 5
8.59% ~ 12.34% , 1A LY RIAEBRTCIS IF FE I 2 %
VEE B L BT o5 LB AR T X R

AN TRV HLP R ) A 2 A 8 8 A, 4% A 2%
S(F4) . BEEARBRAN ER, EIEEMEE L
e v £ it A Ak B[R] 4 TG B B 25 5, AR R ERRE

R3 FREANIHMNRELIREEE LR ELEN. cplE. BXIFESHBENTM

Table 3 Effects of organic manure on community structure, cp value, relative abundance and dominance of the fungi-feeding

nematode in the rhizosphere soil relative to type of the manure

cpfii FHXF=F ¥ Relative abundance (%)
Gfus cp CK JF ZF JG MC JZ HFS
value par e IERE dEfE IEHE M IR M IR dEfE B fE ERE %Mk
ey 2 4.46¢ 0.38d 3.69c 0.28d 3.88c 0.35d 3.98c 0.33d 3.17¢c 0.30d 3.12¢ 0.26d 4.57c¢ 0.34d
DI 2 2.07¢ 0.18d 1.71c 0.13d 1.81c 0.17d 1.85d 0.16d 1.48d 0.15d 1.45d 0.13d 2.12d 0.16d
BT 2 3.00c 7.78b 2.49¢c 8.57b 2.62¢ 10.79a 2.69d 10.34b 2.14d 9.46b 2.10d 8.20b 3.08d 10.52b
41T Total 9.53 8.34 7.89 8.98 8.31 11.31 8.52  10.83 6.79 9.91 6.67 8.59 9.77 11.02

DDitylenchus, QAphelenchoides, 3 Aphelenchus
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) o 3% A - 18 v R i Ah B o At 9 2k A i AR R
fHdRm, 1£36.69%, R XS FE MG 2 Ab 3
34.75% . WEECIMTEEAEL B inE e, ©
F425.91%, SN/ 0 A0, $#2752.10%,
B ME | ZRBIIL R . HERIIL 8
HEAE 4 PR S R R A R e R LT, (H
TEIEFEMGEME LI BN, A& dUs . &
iR, SILE . W R R B R &

=4

W, BTEEME LR, JFRBOy— R . U
S m, EIEREAEAR LI ROy — R R, TR
BELERRL R A T LR | S
VL MmN RS R N R, IR
IEFEFEME R IO B 25 5 . SEReL R . /NRLL
HuUm | AR )R R AR IEFE LA ) P AR e dUh A
XEREHBUN, AR LR OR A B, 7ER G
Frf H A AT A I SR BT, &
AL BRI IR AR o HG b BB IR A 0 A HLAC Ak B
WomE i, #R26.37%, HR MR FER
24.35%,

IEFE b e B -l AR RS A A

FREABANIBRE LIREMFELREEL. cpfE. BXFESNBEREMRE

Table 4 Effects of organic materials on community structure, cp value, aelative abundance and dominance of theplant parasitic

nematodes in the rhizosphere soil relative to type of the manure

cpfii FAXF=F ¥ Relative abundance (%)
Gfus cp CK JF ZF JG MC 1z HFS
value ERE HfE IERE HEME IEHE O EME IER EME E#H M ER EfE IEH EME
ek RT3 23.47a31.74a 22.92a29.91a 23.26a 29.79a 23.14a 27.89a 23.72a 29.35a 25.82a 31.47a 22.37a 29.55a
MELmE® 3 006d — 006d — 0.07d —  0.06d —  006d —  0.07d —  0.06d —
LIRS 3 0.02d 0.04d 0.02d 0.04d 0.02d 0.04d 0.02d 0.04d 0.02d 0.04d 0.02d 0.04d 0.02d 0.04d
JEL R 3 0.33d 0.08d 0.32d 0.06d 0.38d 0.09d 0.32d 0.08d 0.33d 0.09d 0.36d 0.09d 0.31d 0.09d
NFLmE® 3 021d —  021d — 025d — 021d — 022d — 023d —  020d —
AL MRS 3 — 0.0ld — 001d — 001d — 00ld — 00ld — 001d — 0.01d
B R? 2 — 0.05d — 006d — 006d — 006d — 0.06d — 0.06d — 0.06d
Jaggsk i ®® 3 28.25a36.21a 27.60a34.75a 26.65a 34.75a 27.85a 32.53a 28.53a 34.24a 31.08a 36.69a 26.98a 34.51a
SlgkmE® 5 — 0.13d — 0.15d — 0.15d — 0.14d — 0.15d — 0.16d — 0.18d
#IILmE"” 2 0.06d 0.17d 0.06d 0.19d 0.07d 0.19d 0.06d 0.17d 0.06d 0.18d 0.07d 0.19d 0.06d 0.18d
22 R TI 2
s 1.54c 0.33d 1.51c 0.36d 1.79¢ 0.36d 1.52c 0.34d 1.56c 0.36d 1.70c 0.38d 1.47¢ 0.36d
I o
s 0.13d 0.11d 0.13d 0.13d 0.15d 0.13d 0.13d 0.12d 0.13d 0.13d 0.15d 0.13d 0.13d 0.13d
XELMRY 2 — 0.06d — 007d — 007d — 006d — 007d — 0.07d — 0.07d
EL%/RZEME® 2 0.16d 0.17d 0.16d 0.09d 0.19d 0.19d 0.16d 0.17d 0.16d 0.18d 0.18d 0.20d 0.15d 0.19d
oIk g® 2 0.04d — 0.04d —  004d —  004d —  0.04d —  0.04d —  004d —
HAFHR T2
R® 0.33d 0.46d 0.31d 0.51d 0.37d 0.51d 0.32d 0.48d 0.32d 0.50d 0.35d 0.54d 0.36d 0.51d
41 Total 4 5460 69.56 53.34 66.33 5324 66.34 53.83 62.09 55.15 6536 60.07 70.03 52.15 65.88

(Helicotylenchus, @Rotylenchus, @Pararotylenchus, @Scutellonema, &Criconemella, @Hoplolaimus, DParatylenchus,
@ Heterodera, ©Xiphinema, 0 Tylenchus, QD Filenchus, @2 Psilenchus, @ Boleodorus, 44 Basiria, @5 Rhabdotylenchus, 40 Coslenchus
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i%, R19.77%. EAE 56 5 A WA HUIE &b
PEF A 55 10.10% o 45 il AT Ah 384858 1F 24 AH L 35

AT RE, CKAME T MR EE£68.60%, J i
A AL EE R

AT, cpfli M2 A3 MLk AR & 32 1A
B, ZHAE T AL BRI ) A A 2 HUE 3R SR
ZH; opfE MIMAR L BBHAR Z , ZFET R
PRI 4R R R 1 -4 MRk VB TR s opfE M SIW
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Table 5 Effects of organic manure on community structure, cp value, relative abundance and dominance of the omnivorous -

predatory bacteria nematodes in the rhizosphere soil relative to type of the manure

cpfti A%t =F ¥ Relativeabundance(%)
&
. cp CK JF ZF G MC jZ HFS
enus
valie B jEfE  EAE dfe B SfE B SfE ER #fE EH #fE EE
LML HURY 4 21.73a 6.84b 27.2529.59b 29.73a 8.30b 24.10a 11.23b 24.05a 8.97b 23.52a 7.88b 28.12a 10.10b
FhkmE® 4 004d — 005d — 0.03d — 004d —  0.04d —  0.04d — 0.05d —
mekdUE® 4 0.01d — 00ld — 00ld — 00ld — 002d —  001d — 0.01d —
&} Total 21.78 6.84 2731 9.59 29.77 830 24.15 11.23 24.11 897 2357 7.88 28.18 10.10

MAporcelaimus, @Dorylaimus, @Mononchus

£ TR WY NS & L= BUN L L Wy 7op sill| B ¢ 5 40P ey U
1, 3R AN [R) 2 DR A 18 P R AS [] T i
ANIA], FELR U T R TR . 7K
TR, AL R L, XTI A
Tho EEREL AR AN, FEL AR T
LB Tt . MW AR A R L, TR
MR O IE50%, Zef-ia g
O R R, A L YA - 4 rp 2k ol B A
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Table 6 Ecological indices of soil nematodes in the rhizosphere soil relative to type of the manure applied
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Effect of Organic Manure on Nematodes in Rhizosphere Soil of Soybean under
Continuous Cropping

Abstract

WANG Duchao

WU Jinggui'

LI Jianming

( College of Resources and Environmental Sciences, Jilin Agricultural University, Changchun 130118, China )

[ Objective ] Studies so far made at home and abroad on soil nematodes are found mostly

concentrated on nematodes in bulk soil or non-rhizosphere soil, with relatively less focus on those in

rhizosphere soils, let alone on phytophagous nematodes in rhizosphere soils. Therefore, the purpose of this

experiment was designed to explore effects of organic manures, prepared mainly out of different agricultural

wastes, i.e. pig dung, crop stalks, mushroom residue, forage grass, chicken dropping and fulvic acid bio-

manure, on soil nematodes in rhizosphere soil of soybean under a continuous cropping system. Soybean

nematodes diseaseis a disastrousone to soybean production, seriously affecting growth and yield of the

crop. [ Method ] By comparing organic manures of different nature in effect on number of nematodes and
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structure of the nematode community, a method to prevent nematode disease in continuous cropping of
soybean was proposed here in the paper. Six different organic materials were selected for comparison and
analysis of the two treatments to compare the difference of the rhizosphere soil nematodes. Soil samples
were collected from plots applied with different organic manure in the experiment for isolation of nematodes
with the shallow disk method and counting of the nematodes under an anatomical lens. Then from each lot,
about 100 nematodes were sampled out for identification till genus under an optical microscope. [ Result ]

Results show that cp values of the dominant genera and key species in the study were 3, indicating thatthe
nematodes were high in breeding ability and disturbance resistance; after 7 years of continuous cropping
of soybean, relative abundance of the omnivorous/predatory nematodes among the trophic groups of soil
nematode in the rhizosphere decreased significantly, while that of the plant parasitic nematodes in the
rhizosphere increased significantly and that of bacterivores and fungivores increased slightly; the number
of nematodes in the rhizosphere of soybean of continuous cropping was significantly higher than in the
rhizosphere of soybean of non-continuous cropping; compared with application of chemical fertilizer,
application of organic manure retarded growth of plant parasitic nematodes in number. In terms of the
effect, the organic manures displayed an order of pig dung > crop stalks > mushroom residue > forage grass
> chicken dropping > fulvic acid bio-manure > CK (chemical fertilizer), compared with non-continuous
cropping respectively increased by 6.48%, 15.34%, 15.98%, 18.51%, 24.35%, 26.33% and 27.4%. With the
continuous cropping going on, the proportion of bacterial nematodes expanded obviously and the expansion
was inhibited by application of organic manure and so was the proportion of fungal-feeding nematodes and
that of plant parasitic nematodes, though varying in extent. The effect of organic manure was higher than
that of chemical fertilizer. In the plots treated with organic manure, plant parasitic nematodes dominated
the nematodes community, accounting for more than 50%, while omnivorous nematodes and predatory
nematodes were on a decreasing trend. Obviously, application of organic manure has an effect of keeping
balance of the soil nematode community. The ecological index of nematodes was significantly improved by
organic manureas compared with CK. [ Conclusion ] The response of soil nematode to fertilizers depends on
quality and nutrient content of the crop and fertilizer or manure; Dominant trophic groups, dominant species
and key genera of soil nematodes are effective indicators of health of the agricultural soil and degree of
soybean nematodes diseases in the soybean fields.

Key words Continuous cropping; Rhizosphere; Nematode; Nutritional groups; Relative abundance
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