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Effects of coupled bio-organic and chemical fertilizers on soil
nematode communities in winter wheat field in the fluvo-aquic
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Abstract; In order to study the effect of different fertilization treatments on soil nematode community in winter
wheat field in the fluvo-aquic soil region of Northern China, field experiments with different fertilization treatments
were set up in Ninghe district of Tianjin City. Five treatments were implemented including the single application of
fertilizer (A1), single application of bio-organic fertilizer (A2) , reduced by 50% of the amount of bio-organic fer-
tilizer and fertilizer application ( A3), equal application of bio-organic fertilizer and fertilizer application ( A4)
and incremental 50% bio-organic fertilizer combined with chemical fertilizer ( AS). The results showed that a total
of 6 orders, 17 families and 26 genera of soil nematodes were identified in the whole investigation period, among

which bacterivores nematodes and plant parasitic nematodes were dominant nutritional groups in all treatments. The
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number of soil nematode worms under different treatments was A4>A5>A3>A2>A1, among which A4 was signifi-
cantly higher than A1 (P<0.05). The relative abundance of bacterivores nematodes and predator-omnivorous nema-
todes increased in the order of 1.67% ~7.00% and 1.00% ~ 18.67% , respectively, and the number of fungal nema-
todes and plant parasitic nematodes increased by 2.33% ~12.00% and 0.34% ~10.34%. From the soil nematode ec-
ological index, the dominance index (A ) and enrichment index ( EI) are not affected by fertilization measures.
Bio-organic fertilizer-fertilizer application can increase soil nematode diversity. The WI, MI, SI and J indexes of A5
treated nematodes were higher than other treatments, indicating that the application of bio-organic fertilizer in the
application process enriched the soil nematode food network structure and improve soil environmental stability and
soil health. It was seen that the combination of bio-organic fertilizer and chemical fertilizer promoted the propagation
of nematodes to a certain extent, improved the diversity of nematode species, and reduced the degree of interference
of nematode by enhancing the stability of its food network.
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Table 1  The fertilizer amounts applied in each plot

B AR (ke - b N/ (kg - b))
APUIE/ (kg - bm™) A B IE P,05/ (kg - hm™)  Ky0/(kg hm™)
Treatment Bio-organic fertilizer . R
Base fertilizer Top dressing

Al 0 55.68 37.12 49.26 12.35

A2 200 0.00 0.00 0.00 0.00

A3 100 55.68 37.12 49.26 12.35

A4 200 55.68 37.12 49.26 12.35

A5 300 55.68 37.12 49.26 12.35
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Fig.1 Numbers of soil nematode in different

fertilization treatments
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Table 2 Chemical properties of soil in different

fertilization treatments

e £ AL AW
Treatment pH Total N Organic matter Available P
reatmen

/(gekg') /(g-kg') /(mg-kg™h)
Al 7.860£0.030a 0.883+0.037c 15.698+0.375h 42.055:2.405¢
A2 7.807+0.038a 0.927+0.022bc 16.267+0214b 90.661+3.232a
A3 7.694:0.047b 0.938+0.045he 15.154+0.684b 38.676+4.828¢
A4 786420014 1.022:0.015ab 18.021£0.243a 71.894:2.842)
A5 7.694:0.032h  1.045:0.025a 19.114x0.161a 96.626+5.102a

T« [R5 R TR AR Fe A B ) 24 57 1 3 (P<0.05) .
Note; Different letters in the same column indicate significant differ-

ence at P<0.05.

K3 BEFRLBLASIEAFEFHEXXR
Table 3 The correlation between the nutritive groups

of nematode and chemical indexes of soil

o AL

R

pH Total N Organic matter  Available P
I EELL
FEANRIEERL(BE) ) 009 .78+ 0.501° 0.129
Bacterivores
FUEEL L (FF
BRI CER) ) 00 gse4* —0708°  -0.751%*
Fungivores
FLEFEERRCPP) ) 015 600« —0.577° 0.035
Plant-parasites
LA 2
MRARIELR(OP) 507 0456 0.580" 0.363

Omnivores-predators

s FIRMIRIEE (P<0.05) 5+ * FIRMISEHLE (P<0.01).
Note: * indicates significant correlation at the 0.05 level; * * in-

dicates significant correlation at the 0.01 level.
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PRTHC it 2 25 42 w5 1 B AT 1y A - 4k e B M kR
I, RS R U 9 A SRR RO AR s SR
RBERRCR T TR

AL AT A - A 5, A BILAE A e Tl fof - 3
RT3, AA 72 W A= YA AL — H IE e it rT $2
e LA LT A BRI R 1) & i, O B
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Table 4 Composition and abundance of the soil nematode

communities in different treatments

KHE(E) {3 F Dominance
Group ( genus) P Al A2 A3 A4 A5
BF +++ e+ A
U2 J& Acrobeloides 2 ++ ++ ++ ++ ++
TEWR )& Alaimus T s s e
IR JE Acrobeles 2 ++ ++ +4
Skt J& Cephalobus 2 ++ ++ ++ ++
REFATRIE Cervidellus 2 ++ +
MBI Chiloplacus 2 ++ ++ ++ ++ ++
B3k & Eucephalobus 2 ++ 0+t + 4+
R Panagrolaimus 1 ++ ++ ++ ++ ++
HAFIE Mesorhabditis 1 S A S
/ITJ&E Rhabditis 1 ++ o+t + 4
%)@ Chronogaster 2 + +
FF I = S S S S S ++
¥ )& Doryllius 4 ++ ++ ++ + +4+
IR DI Aphelenchus 2 ++ ++ +
W JIJE Aphelenchoides 2 ++ ++ ++ ++ ++
258 Ditylenchus 2 + ++ ++ ++

PP +++ +++ A+ A+

WRTEJE Helicotylenchus +++ e+t HHE ++

JEARIE Pratylenchus ++ +
AR Tylenchorhynchus ++ ++ +
W& Boleodorus ++ ++ ++ ++ ++

)& Psilenchus
JARKAENE Longidorella
OP ++ ++ ++ A+
HX )& Eudorylaimus
LA JE Aporcelaimus
H P2 B Mesodorylaimus
LR Dorylaimoides
=FLJ& Tripyla

++ HH+ Ht

BN W W W

++ 0+t ++ o+t

+ + ++ ++

++ 0+t ++ 0+t

++

+ + + ++

[S I Y N N )

++ ++

T FR>10%  PEHIE ; ++:1% <FHE<10%, T WIE; +:
RA<1% WA )@, #EGHERE n=3.

Note:+++; RA>10%, dominant genera; ++: 1% < RA <10%,
common genera; +: RA<1%, rare genera. Number of sample repetitions

equal to 3.
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Table 5 Ecological indices of the soil nematode community in different treatments

A ATREL AbFR Treatment

Ecological index Al A2 A3 A4 AS
TRy

FRAEEI(H) 2.619:£0.044ab 2.402:0.146¢ 2.459:£0.066abh 2.4890.109ab 2.856+0.200a

Shannon—Wiener index
RAEEREEL(A)
Dominance index
YIS RERREL())

Evenness index
WAEIREL(ED
Enrichment index
22 Ul IR HL(NCR)
Nematode channel Ratio

LRI R AR (W)

Wasilewska index
ISR (M)
Maturity index
SERHEEL(ST)

Structure index

0.093+0.002a

0.908+0.003b

42.807+6.124a

0.733+£0.015d

1.855+0.230ab

1.684+0.100b

42.386+0.799b

0.140+0.038a

0.833+0.029b

43.168+7.186a

0.844+0.024bc

1.012+0.271b

1.217+0.146¢

43.871+11.074ab

0.108+0.017a

0.891+0.041b

45.014+4.959%a

0.769+0.028cd

1.994+0.497ab

1.727+0.062b

49.650+3.032ab

0.103+0.017a

0.898+0.029b

45.287+3.705a

0.934+0.015a

2.876+0.250a

1.960+0.017ab

51.270+2.937ab

0.121+0.011a

1.048+0.080a

48.888+7.544a

0.884+0.033ab

2.854+0.657a

2.184+0.149a

60.832+1.221a

AN FREAR A H /] 25 57 | 3 (P<0.05)

Note: Different letters indicate significant difference at P<0.05.
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