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Effects of different straw returning methods on soil nematode community characteristics

RAO Ji-xiang', CHEN Hao',WU Xing—guo', HU Sen—qi*, SUN Qing—ye"

(1.School of Resources and Environment, Anhui University, Hefei 230601, China; 2.Suzhou Academy of Agricultural Sciences, Anhui
Suzhou 234099, China)

Abstract: This study examined the effects of straw return—to—field treatment in different modes on the number, genera, and community
structure of soil nematodes and the related ecological index. Field experiments were divided into seven groups, as follows : A (wheat straw
fully returned to field + corn straw not returned to field ), B(corn straw fully returned to field + wheat straw not returned to field), C(wheat
straw fully returned to field + straw cones fully returned to field), D (fertilization + wheat and corn straw not returned to field), E (50%
wheat straw returned to field + corn straw not returned to field ), F(50% corn straw returned to field + wheat straw not returned to field),
and G (non—fertilization + wheat and corn straw not returned to field). The results showed that the amount of total nitrogen, total
phosphorus, and organic matter increased in the straw return—to—field groups; a total of 36 genera of nematodes were identified in 7 groups
including 15 genera of bacterial-feeding nematodes, 5 genera of fungal-feeding nematodes, 9 genera of plant parasitic nematodes, and 7
genera of omnivorous nematodes. Furthermore, the total number and diversity, richness, and Wasilewska indices of nematodes —and the
number of fungal-feeding and omnivorous species thereof—increased in the straw return—to—field groups compared with the group G; this
was particularly true in group E, which had the highest index values. The study indicates that straw return—to—field techniques contribute to
the accumulation of soil nutrients, increases the number and diversity of soil nematodes, and improves the anti—interference ability of soil.

Keywords: straw returning; nematode; community structure; soil nutrient
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TEVR 7 HE— E BN, LSS R A S R G
E I, 2SS TR RGN RS
REPT, X A 88 v B 3R W S5 B A A R LA R X
SRR A Wy R Y R - A R BT RO Y R
BURAE AT, R R HRBUE S i FE
HEUR YRR, B R R A i A2 5
TS RGOSR R IR R A AE S
DR B AL A G DL, DR e 2k R A Sy - S A B 4 7R A= W)
ZE Tz E ., FEFIE AT R E R bR g
2R HU 2 BE M 2R (H 52 e AR S IR |
B R FRAEGTE 2 N R, LR AUV X RS T
i TH AR AR AR R o 22 SORESE R B, i 4 P
ORAEAT 14 T AE B S Ik AR 4 m AR AR
Zhong ZE!"E I R 38 i I S B FIRS A3 TS
B, - HELR A SR RS AR PR R AR
LRI, ) o DX ORFEFFAS [ 346 40 1358
2 OB AP 2E ZRE A S INVE T (E6 2k i R
ZERICRE R . SRR TR B, A RIRAT ik
FH - 5 25 52 0 /K FH o5 5 FH b e - 3 sl > (R i (5
X S YIS RO A W (0 AR WA BN
AWFITER I, AN [FIREAF I B R AN 2R AN A 57
SRR A — 2 R, 2 IR P RS AT Id R A4 1
AR

ASZEGTE F AR AT X I sl DX A 7 AN ]
T3 AAREAT A B, RLSFFEAS [ ARG A3 T ) - e 2k
BRI ZE R IR, DR FFA TH A 3 T - A5 A A
TSR GRSy HET O X R 5 U
FEAT R R A AT A A A SR A B s

1 MBETE

1.1 AREXER

WF 5% DX ASE T2 8808 1 M T 37 DX N o 4tk B
B i e H 2 DX I iz I s 0 i 2 XU, Y
o ey RIS, Wi 2 E R T EKEE,
AR 15.7 °C, 2405 F- YR it 840 mm A2 47, TG
2210 do AR e B
HOA/INZ - F KA

e JE R H T JR R AR AR RS, U0 i B 7
AR 1) BBy 4R/ X, R4S
o PNEK15m. 588 m, PUJHH 0.5 m Fa {34741
B, 4 REBE DL X AL HESY . & /N N/ NZ R RN T 0.2
m, FEFI N 195 kg-hm™; FORFEFT TR 0.6 m, FEFh i
Jg45 kg-hm™, JiK & 585 kg-hm™ i BERES 750 kg-
hm™ ZALE 150 kg-hm2, B G ZHAMHA 4% 2H it A 2 A
], R AF I R FHAUORER A H 5 =X, /N2 RS FF ALK
KGR 5 408K 50% 18 H |, A5 R AL
TR BT 24,

# 1 FEBFEEBXMLE

Table 1 Treatment of different straw returning methods

ZH 5] Groups Qb FRJ5 3 Treatment methods

A INZEREFT 4B H, FORFEFEASE it i
FORFEFF AR /N FEFFAE W i e
INGE FOKFEFFAERIA W AT
JNEABFS FEAE T (CK1)
INAEREFE 50% V8, FORFEFEANKE H it i
FOKRFEFF 50% 8 H /NEZFEFEASE H AL
FEFFA I F AN IE (CK2)

Q = = O O w

12 RFE
1.2.1 #FEahREE S AL

20194F 3 H RAEZAE/NX N 0~20 em (F)Z) +
B, T RUORFERAE L3RR il o TR AR Y L SBEAE h
e [ 256 % 3 PR o, — BB 70 T L R AFSE, o
— B> TN F AR R S 20 H A1 100 H b
W, BT 3R AT
1.2.2 L3RR PR I 2

g R B AL SR AL
W RCH 0 5 e R s AL 3 BT ) HEA T,
1.2.3 LRy B 5 5 E

- B2k HOR Rk R SR A T A B R Y
&l 2 B [ R S WG R R ST S E
R A 2 S P R ) I T R AR L O3 i 4 A SR
ST B A 1 £k L (Bacterivores, bf) £ BL 1 25 B
(Fungivores,, ff) FH%) 77 4= 28 1 (Plant—parasites , pp ) 1
Z4 B — 4l 2 2k 1 (Omnivores—predators , op) , J- Xf £k Ht
K AT ) c—p (™
1.2.4 b i AR BO T 5T

FEXFEBE S5 100 g 1 - A B RS L 26
HURER L] o A SR Bl I 35 B i R0 40 2 BEOCRR
(201109 5 kAT A AR B R R 10% DL B3
IR 1%~10% Jp 5 WAERE, 19% LT A AL
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BE o A A SR BT A T

(1)Shannon ZAEMFE %L . H=—3.PilnPi

(2)Pielou ¥ 2] BEAE KL : J=H/InS

(3)Simpson (LA FEFEEL : D=2 Pi’
A PSS i3 2R BT RN 4 RN
e S hy M o 2R BB H

(4) F 5 % SR=(S-1)/InN

(5) &k Hif i #5570 (Nematode channel ratio, NCR) :
NCR=NB/(NB+NF)

(6) BL 1 4% Wr F 48 %0 (Wasilewska index, WI) :
WI=(NB+NF)/NPP
S R U E SR BITHYECH s N oy de Bonh 2 il
Bt s NB g £ 20 TR 2R 4 H i B0 s NF O B LI 28 2
HAECE s NPP R ) 27 A= S 4 iy it

(7) A H A= 15 2 2% 5 0 (Maturity index,
MI) FHIHE ¥ 25 A= 28 2k 1Rl 24 FE 48 % (Plant parasite
index, PPI) : MI( PPI) =E(vi><ﬁ)
Ao RS A AT LR (R ) 3 A 2 O 7EA 28
T TP AN (] A= T SR S 0 KT 1) —p (L3 /i 5% i il
2 B MRS T S ANAE B,
1.3 #IEFEIT S0

F SPSS 23.0 1A Xt B4 2 A L IR & U5 22 00
(One—way ANOVA) , 3 i Duncan 3 JE47 22 55 g Pk
K, 22 53 5. & /K -4 0.05 5 F Origin 8.5 4241,

2 HR5HH

2.1 BEFEEAFR T ERA RN

MR 2 AN EAMFAM SRS ER DY
PETF 129% LA b5 C AL B & 248 D 44271 25% LA
s FEFFIS A AL PR A LS T DAL, I
OB D AT 21%. CHTERTE IR 18R b

P4 T d e CE S 60 B, EHLAE BB A HLB R A b
W T DAL E AR F 2 A SRR AA BILT o
T DA, Fl, AL P FF L HAHAL TR AE
LR T Ry, 0 el BRI
22 BFEAARI LIEE R S EFEERNFIN
2.2.1 Lsesk TR 41K

3 3 X AN [ 5 2R A FH g v i 2 ik Ay
Oy B E LYo AR 36 g s L B Al B 2R 15
&, BEERL RS, Y FAERL LR, B -
MEELNTE(R3) IR L B IAf 25, 7305
R A TR R 2R HUABLTR 58 J& (Acrobeles ) FHAE ¥ 25 A 2
28 WRAL & (Tylenchorhynchus) o i VLB Fh IS8 2 1E
A B 2 26 AL o B3k & (Eucephalobus ) F1E AT
J& (Protorhabditis) , B FLTH 28 £k 2 0 ¥ UL & , A8
Yy 75 HE 2 4k IR E IR (Helicitotylenchus ) 5 4 &
(Pratylenchus) . ¥ H J& (Hirschmanniella) | R 45 &
(Meloidogyne) SR 1 05 WJE  dli -2 &2 durp
{AFLWA & (Eudorylaimus) k% W& . (A Ab B,
AB.C.D.E.F.G 475l %% H 31.32,31,28.33,
32.26 )& , 5 G AL BRALAH HE , 5 R ads Al RIS T 26 i
R RS R B A R R R B -2 i S
LM PFPIE, P DL, RS FF A BRT ARG IR i iy it
HASFFA B 25 20 22 (R 22 BE R B &
222 HIRACHACE

P T 1 AT, R AR FH A g rp 4 B 2 g
 TREFFAS IS A 338, FORFE R4 H () B 4L F F 41
A m T/ANERFEHIAHFEH , CAHBY
R R o DR FR IR AL B AT D) R 1
ek UG , B BERSFFIE B A Bt
223 TIHEL AU SHREL

i 3% 4 TR, BB A FE 0 B i i3 m L e iy 2

®2 AABFEAAR LIEBEUMR (mg-kg™)

Table 2 Physical and chemical properties of soil with different straw returning methods (mg-kg™)

b3 MA S sy AL HAA AL A
Treatments Total nitrogen ~ Total phosphorus Total potassium Organic matter  Available nitrogen Available phosphorus Available potassium
A 669.69+57.14ab  760.37+34.26ab  12.87x10°£736.54a  2.07x10°+75.97ab 0.11+0.01ab 17.21+2.67a 0.21+0.08a
B 680.87+41.16ab  736.16+17.91b  12.83x10°+1036.54a 2.12x10°+63.16ab 0.11+0.01be 10.99+1.99ab 0.20+0.07a
C 816.68+83.21ab  949.12+£59.06a 11.61x10°+181.52ab  2.37x10°+107.20a 0.13+<0.01a 11.83+1.72ab 0.22+0.08a
D 818.74+67.38ab  738.04+18.92b  11.52x10°+889.72ab 1.95x10°£103.85be¢  0.11+0.01ab 9.14+1.24bc 0.21+0.10a
E 919.68+64.24a  722.47+15.39b  11.91x10°+467.03a 2.24x10°+184.34ab  0.11x<0.01bc 14.82+1.91ab 0.21+0.03a
F 940.62+85.55a  757.97+8.80ab  11.97x10°+745.98a  2.20x10°+49.41ab 0.11£0.01be 12.96+2.54ab 0.21+0.05a
G 505.74+40.61b  658.61+23.51b  9.68x10°+269.05b  1.64x10°+120.89¢ 0.09+<0.01¢ 4.61+0.58¢ 0.18+0.03b

T [ AR NG F RN AR R B2 0] 1 25 531K 5% 85 KF. Tl

Note: Different lowercase letters in the same column mean significant differences at 5% level. The same below.
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Table 3 Community composition of soil nematodes in different ways of straw returning
J& B {4 Dominance
Genus Nutrient groups A B C D E F G
58 J& Acrobeles bf 2 * * * * * # *
LT 22 )& Acrobeloides bf ) *wk ok Hokok *owk ok okok *kk
/N JE Rhabditis bf 1 * * ® * #® % %
Skt J& Cephalobus bf 2 * ® * * =

Bk JE Eucephalobus bf 2 ok ok ok *% ok *% *%

& Panagrolaimus bf 1 * * * ok * * s
JEFFJR Protorhabditis bf 1 L ok ok ok ok ok o
1% H )& Chronogaster bf 2 * . *
HESIRIE Cervidellus bf 2 o * s

W& Chilopacus bf 2 # * * # * * *
A& Mesorhadbitis bf 1 # s ok * s * .
L8R )& Plectus bf 2 * # * * * i %
FFHA & Rhabdolaimus bf 3 * * s
W& Prismatolaimus bf 3 * * # * ®
TN & Alaimus bf 4 * * * * * s
22 J2 4 T1)& Filenchus i 2 o s ok ok - . -
L 918 Aphelenchus ff 3 % o o ok ok o o
W ) J& Aphelenchoides ff 2 * * * * % ® *
Z£J& Dliylenchus ff 2 sk sk sk sk ek sk sk
I J&E Tylencholaimus ff 4 ok sk ok * sk sk ok
W2 R Helicitotylenchus pp 3 ol Hk ok ok ook Hk ek
A& Tylenchus pp 2 #* ® * % % «
KK & Pratylenchus pp 3 sk s Kok ok . . .
UL %% /K& Basiria PP 2 * * i # *
AL Pararotylenchus p 3 * ok * * * % «

JEALJE Tylenchorhynchus PP 1 sk sk stk ok ook ook ok

VAR B Hirschmanniella PP 3 s s ok ok . . sk
L5 JE meloidogyne pp 3 ok Hok - ok s sk -

BRA J& Psilenchus PP 2 * * *

B8 Eudorylaimus op 4 * ® * * * % %
LU & Aporcelaimus op 5 ok Kk sk ok s sk sk
LEWRJE Discolaimus op 5 * *

ZEWR B Nygolaimus op 5 i * % *
7 J& Dorylaimoides op 4 * * # * %
o728 & Mesodorylaimus op 4 * * * ® % s *
K41 )& Longidorus op 5 * *

E o0 RA>10% N AR JE 5% 1%<RA<10% 5 WL 5% - RA<1% A AT )& . RAHAIXTZE , %0,
Note: **%:RA>10% , Dominant genera; **: 1%<RA<10% ,Common genera;*:RA<1%,Rare genera. RA , Relative abundance, %.

FEPERR R (H) B 5T BEAR B (D A e 2R 38 A 4
MDYy mEaH, G 4H 5 H AP 2 0 A 2%
75, R AT A AR 8 H RS AT 509 i FH 4k 3] 2 0] 25 5
AN B ARERS AT i B . AT e
FH A2 B (I 3 2 415 K0 (D) %2 8 25 I T R AT AN ik Ak
Hl %A PR S E B EC(SR) BEAS AT 14 T 33

ARG IS R i S, Hrh LIRS T 50% i Y E 241
T o ANSLI 45 A Y 2k HUE B AR 2 (NCR) Y K F
0.5, 1M HAS AL B A DL FI G 4L NCRIEE B & = T
HoAZH . FEFFA ARG PR A 76 2 R A 5 B
(MD) & FREAFF AR AN BRAY G 21, HASFF 435348 Ak
PR MUE SRS TR 509% ik H AR
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The different lowercase letters indicate significant differences among
treatments ( P<0.05)
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Figure 1 Number of soil nematodes in different ways of

straw returning
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Figure 2 Number of soil nematodes in different straw

returning ways
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Figure 3 Relative abundance of life history groups of soil

nematodes in different straw returning ways

R4 FRABFEAAR TEERETEY

Table 4 ecological index of soil nematode in different straw returning ways

AR
H 2.42+0.02a 2.43+0.02a 2.43+0.01a 2.32+0.02ab 2.40+0.03a 2.41+0.02a 2.21+0.04b
J 0.73+0.01a 0.72+0.02ab 0.73+0.01a 0.72+0.01ab 0.71+0.01b 0.71+0.02b 0.71+0.01b
D 0.14+0.01¢ 0.15+0.02bc 0.15+0.01¢ 0.16+0.02b 0.14+0.01c 0.15+0.02bc 0.19+0.01a
SR 4.27+0.03bc 4.36+0.01b 4.18+0.03¢ 4.07+0.04d 4.54+0.02a 4.37+0.03b 3.99+0.04d
NCR 0.65+0.01b 0.69+0.01b 0.69+0.01b 0.80+0.02a 0.67+0.01b 0.68+0.02b 0.78+0.01a
wi 2.71+0.03b 2.57+0.05¢ 2.67+0.03bc 2.64+0.10bc 2.91+0.02a 2.85+0.08a 2.23+0.11d
PPI 0.52+0.02b 0.53+0.02ab 0.50+0.02b 0.51+0.03b 0.53+0.03ab 0.56+0.06a 0.56+0.06a
MI 2.12+0.02b 2.18+0.03ab 2.08+0.02bc 2.09+0.01be 2.22+0.04a 2.14+0.02ab 2.03+0.04¢
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Table 5 Correction coefficients between numbers of nematodes , ecological indices , numbers of dominant genera and soil properties

VRIEIN iy F3965 108

Bzt BA R S AL A M LG
Index Total nitrogen Total phosphorus ~ Total potassium ~ Organic matter ~ Available nitrogen  Available phosphorus Available potassium
H 0.33 0.08 0.21 0.37 0.36 0.41 0.54%
J -0.25 0.21 -0.04 0.03 0.28 0.11 0.46
D -0.36 -0.32 -0.35 -0.27 -0.35 -0.44 -0.48
SR -0.15 0.01 -0.06 0.04 0.14 0.08 0.01
NCR -0.25 -0.27 -0.33 0.36 0.21 -0.08 -0.29
wi 0.25 0.41 0.28 0.57* -0.19 -0.26 0.21
PPI 0.48 -0.04 0.07 -0.27 -0.16 0.35 0.13
MI 0.46 -0.38 -0.11 0.29 -0.15 0.37 0.35
LGy 0.52% 0.37 0.34 0.57% 0.28 0.52% 0.53*
bf 0.43 0.36 0.31 0.51% 0.37 0.42 0.54%
ff 0.37 0.34 0.29 0.46 0.36 0.25 0.37
pp 0.39 0.17 0.34 0.25 0.30 0.47 0.42
op 0.47 0.19 0.13 0.58* 0.28 0.53 0.627%

T 7E 0.05 K- B3 CRUR ) 5%+4E 0.01 KF g 2 (BUR ) o

Note : Correlation is significant at 0.05 level(double tails) ; correlation is significant at 0.01 level(double tails).

BUAS [ (4 65 0 FH A 22 1] S SeUF0 A B 55 o ) 22
BFE, MEMSEERARE . X5 HPERI
JREBEAE AT 4 AT 42 i B = A e B R S
LA, AR SRAE I (8] (AN TR] , A AR
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