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Effects of fermented straw substituting fertilizer on arthropod community structure and grain
yield in winter wheat field
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Abstract: In order to reduce fertilizer application and utilize straw resources, the research on effects of fer-
mented straw substituting fertilizer in equal nitrogen level on arthropod community structure and grain yield in
winter wheat field had been carried out. Five treatments of different proportions of fermented straw substituting
fertilizer were designed: conventional fertilization, fermented straw substituting fertilizers by 20%,50%,80% and
100%, respectively. The result showed that: With the increase of the amount of fermented straw substituting ferti-
lizers, pests number showed a decrease trend, natural enemies number did a increase at first and then a decrease.
When the fermented straw substituting 50% fertilizers and above, in addition to the pests dominant concentration
index, arthropod community main characteristic value increased at first and then decreased, but the wheat yield
index was significantly lower than conventional fertilization. Therefore, the proportion of fermented straw substi-
tuting fertilizer is suitable for being controlled lower than 50%.
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A HUIEF AL 2 LA B A A IEAS AL 932 A I it
H, T HBEAERF AR R R B, X g A=A
HEE . Kk, AHE IR T R /N X OE A7 5 2
3 EME S, W EEURE T AR LA [F] L)
BRI & /N (Triticum aestivum) W5 B
FHIE S 5 /N PP B, AN TR A AR
B AL AEIE 2 A BRAKR

1 MR57EE
L1 B B AR

I/ X AL T 22 B8 A RE T R bR 5 5256
RIHE EAK (Zea mays) -%/NERAEH (117°14°E,

31°52'ND, HUARKYT A I X 228 i, e T IE 4
W2 MR A, TR /KE 940~1 000 mm,
PRI 157 °C, BRI EAE . 138 0~20 cm
FEARHMHEFONE LR 12.5 gkg's 2% 1.03 g-kg's
BfEZ 70.17 mg-kg ' A R4 23.46 mg-kg!\ A
21326 mg'kg'\ pH 7.5, RIEAEYINEAK, /DX
KE190 m?, ARYCHEARIEE 3 4.
1.2 MR 5T

HE/NE SRR HEHEE 8 57, LI AFEFT &
N 2%, P2051.6%, Ko0 1.4%, HHLREE=45%,
pH 7.45 CUFAMERRIE 2/ N FERT ) o (AL AE:
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LR PR AFEF B 20%LAE . SR T
AFEFF AR S0%IA0 . SR &M TR AFEFT B4R
80% W AEFISE AR A T J AAFEFTE AR 100% A6 AE,
ANEEE 6 REE, WAIK A BENLIX H i, it 30
MNNX, FAPX 3 m?E 3mxl m), 3£ 90 m2. /)
F M AE4% N 225 kg-hm?, P,Os 105 kg-hm2, K>O 105
kg hm2 it i, & b2 BT & W3R 1. /M4 T- 2017
F11 H 10 H¥EM, FEFEN 120 kg'hm2, KHAT
&, ATHE 20 cm, B2 1T, FTE AL
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KIH N At FH R B ) 5 2% R /N X TR]F 7K e A Fg
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Table 1 Application amounts of fermented straw and fertilizers in different treatments

J& BFEFF/(kg-hm2) LB /(kg-hn?)

g e

St = N N P20:s K20
AT 0 — 225 105 105
20%FEFF 2250 45 180 69 73.5
50%FEFF 5625 112.5 112.5 15 26.25
80%F FT 9 000 180 45 0 0
100%F5FF 11250 225 0 0 0
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FIFHPIREL (S FIAMEEL (S Z LA KR
VIME (S ME R (S) ZHRFREEE
AEXT R EFRRE o Sy/Si A 32 e WoRh S [a) B i b i il

PIERL, Sw/Sp (8 B WALV AR T 2% 50 22 1Y)
SRR R NIRE /) 29 R P 22230,

2 GREQH

2.1 ZFNEHTREIREEMAENKE
WERIA/NE IR 30 Msfshtn, 3 457
o VB 13 H 26 Bt HARE T H 138 H LK
H B & uF e (Epistrophe balteata )« 2 B H
(Coccinella septempunctata)~ FEEENH (Propylaea
Jjaponica) FEIH (Leis axyridis) LA SR B
(Lycosa pseudoannulata) T4 (Ichneumonidae);
Fho6 H 10 B, W WA FE XEF (Schizaphis
graminum)~ TEMZE (Cletus punctiger Dallas) H
B 7% (Gryllus testaceus); HFPEER 3 H 3L H W
KA E % (Apis cerana) Fgsim (Phaneroptera
Sulcata) (K 2).

® 2 LNEEVEHIEEEREFE

Table 2 Arthropod community composition and abundance in winter wheat field

i H s i e MXEE
REE XEEE 'R IR Epistrophe balteata 91 0.026 3
U R H i W A} J1WE Tenodera capitata Saussure 10 0.0029
ik TSR} FRAETEYY Chrysopa sinica Tjeder 12 0.003 5
I e H TIRE ZUR Odonata caenagriidae 7 0.002 0
U e A} EWE Anax parthenope Selys 0.000 6
JEHH U Rl Wi Ichneumonidae sp. 0.0009
If ARl W& Ephedrus plagiator Nees 17 0.004 9
W E e PP HIABUE IR H Paederus fuscipes Curtis 3 0.000 9
R LR IH Coccinella septempunctata L. 86 0.024 9
YN Propylaea japonicaThunberg 62 0.0179
FEFH Leis axyridis 46 0.0133
ik H B ARAL = RAEWk Misumenops tricuspidatus 3 0.000 9
TRk AL TR BORYK Lycosa pseudoannulata 58 0.016 8
[ e o} KHGIR W Araneus ventricosus L.koch 37 0.0107
BR G wR AL J\ S ERRE % Theridion octomagu Latum 5 0.001 4
AT Oxytate parallela 0.001 2
XFEE W Enoplognatha japonica 0.0009
FHlK &3 H L Z — X Wf Schizaphis graminum (Rond.) 2 656 0.768 3
A H ] 7} TGH1 Y Chloethrips oyrzae (VVil) 9 0.002 6
k33 5 Ry A} MM Pieris rapae Linnaeus 4 0.0012
i H AL /NI Phaedon brassicae Baly 16 0.004 6
S HFR} HEZERH Ceutorhynchus quadridens (Panz.) 2 0.000 6
Hi#H R AL THFATS Gryllus testaceus Walker 18 0.005 2
R WElE Acrida chinensis (Westwood) 7 0.002 0
FHH 2 LI FEIRZ W Cletus punctiger Dallas 228 0.066 0
IR B Eysacoris guttiger (Thunb.) 27 0.007 8
IR} XU falfs Coptosoma biguttula Motsch. 4 0.001 2
it R H#H ity #x @ Phaneroptera fulcata Scopoli 4 0.001 2
Ji5E3 H B IER} 1 [E % % Apis cerana Fabr. 29 0.008 4
b bz fH 22 8% Siphlonurus sp. 1 0.000 3

e RN 30 MK (30x3 m?) HYIAESE R
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Table 3 Composition of arthropod communities in different treatments

DiREH] H HGEILAE  20%FEFT SO0%FEFT 80%FEFF  100%FEFT
Kk N YR B 1 1 1 1 1
X#H NS¢ 22 13 38 5 13
" LUEE S 0 1 1 1 0
Gl NS¢ 0 6 3 1 0
- LUEE S 0 0 1 1 1
e LS ¢ 0 0 9 1 2
L LUEE S 1 2 2 1 0
WL A% 2 3 3 1 0
. YIS 2 1 2 1 1
Lt pare 5 5 6 2 2
- YR EL 3 4 4 3 3
wRH NS S 39 55 49 25 29
YIS 4 3 3 3 3
Sk H NS A) 15 29 31 29
pan Y 11 12 14 11 9
H A K 83 111 139 64 52
E . YR B 1 1 1 1 1
Eal LS ¢ 865 721 369 436 265
. LUEE S 1 1 1 0 1
#3H NS¢ 3 3 2 0 1
s LUEE S 1 1 1 0 0
#AH M 1 1 2 0 0
- LUEE S 2 1 1 1 0
WA hore, 10 ) 5 ! 0
. YIS 2 2 2 1 1
HAH pare 9 6 ) 3 g
b Y EL 2 2 2 2 3
+H ML 54 44 58 20 83
pen LUk 9 8 8 5 6
B A 942 777 438 460 357
T . S
. LUEE S 1 1 1 0 1
BAE LS ¢ 5 3 17 0 4
s LUEE S 1 0 0 0 0
sl LS ¢ 1 0 0 0 0
pen Lk 3 1 1 0 2
o AMEE 9 3 17 0 5

VE: AN 30 ANMX (30x3 m?) ISR,
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RE, e 22 RSP R EON R i e A B
dt, HbsE ROy — ORI B .

J& AFEFF AR 50%- 80%F1 100% LA FE g1 D)
H AR ZR T B IE, B4R 20% LR 5 5
MR ZE AR E . B 80%F1 100% L ALY Fh%k
PIRZECT AT, B 20% 50% 40 AEA % 2]
BEMZER . B 50% AR & KT ae 4
FRECRIAMAROY) B3 & T e e, H5 84K 20%
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Table 4 Arthropod species and individual number in different treatments
Ihiie Al Hjita Ak A 20%AEFF 50%FE AT 80%FE T 100%FEFF
REE LUEE S 3.00+0.31° 4.00+0.232 4.40+0.20° 2.40+0.12° 2.13+0.53b
AMAEEL 5.53+0.82% 7.47+1.35% 9.27+0.292 4.27+0.18¢ 3.47£1.12°
TR IR 3.13+0.182 2.47+0.27% 2.4740.18% 1.8040.20° 2.13+£0.29°
A% 62.8043.14% 51.73+7.99 29.2042.53° 30.67+4.60P 23.8043.44b
R Rk LYEE R 0.33+0.13% 0.20+0.11° 0.60+0.122 0.00+0.00P 0.27+0.07°
NG 0.60+0.40° 0.20+0.12° 1.13+0.172 0.00+0.00° 0.33+0.06P
JCy i3 LUEE kA 6.46+0.47° 6.67+0.56 7.47+0.55° 4.20+0.37° 4.53+0.36
A% 68.93+10.022 59.40+8.38° 39.60+4.232 34.94+4.98° 27.60+3.82°

E: B THEANX B m?) MHESR. FTREREEEE AR T RRREREE (P<0.05).

#* 5 BIERLIEZAEFRFER, MABEMRXBHMIBELHEMK
Table 5 The individual number of target pests and dominant natural enemies in different treatments
e HArsE d PLIATH R TR

#F X it TR i PRy e i LR
itk R 57.67+2.47° 2.27+0.35% 1.47+0.18° 1.73+0.182
20%F4 48.07+8.45% 2.67+0.57% 0.73+0.13b 0.93+0.27°
50%F4 24.60+2.80P 3.73+0.35° 2.53+0.242 1.47+0.18%
80% F T 29.07+4.59° 1.13+0.27¢ 0.33+0.07¢ 0.80+0.12°
100%F5FF 17.67+2.64 5.40+0.76° 0.87+0.37% 0.80+0.31°

T BEETHEEANMX 3 m?) KIEES R, RS R AR TR EREE (P<0.05). T

* 6 BHEAELENZABGREEEFEHEEMNEI
Table 6 Effects of different treatments on arthropod communities main characteristic values
s ZREMEFREL Vs 1%%%*'&%%{ : AEX R e T
H D' FHk NS ES SySi Sw/Sp
BREILAE  0.860£0.04>  0.297+0.02°  0.253£0.003°  0.701£0.05*  0.001+£0.01>  0.093 8£0.003 4  0.964 3+0.114 8
20%FEFF  0.95440.05°  0.341£0.01°  0.280+£0.006°  0.657+0.06®°  0.002+0.02°  0.116 4+0.014 8*  1.656 6+0.192 72
50%FEFF 1.581£0.03*  0.596£0.01*  0.465+0.005*  0.395+0.01>  0.008£0.02*  0.189 3+0.008 1*  1.792 6+0.080 1°
80%FEFE  0.842+0.01°  0.304+0.03°  0.248+0.001°  0.693+0.03®  0.002+0.01°  0.126 2+0.024 9% 1357 1+0.111 0=
100%FEFF  1.27940.02®  0.549+0.05°  0.376£0.002®  0.448+0.02°  0.003£0.03°  0.166 7+0.027 6®  0.986 0:£0.145 5
#* 7 BHERALIEEZH~=IER
Table 7 Wheat grain yield indexes in different treatments
Lot 7/ (kg-hm?) AL PLVRE THisE/g
HA it Ak AR 2 557.17+43.03° 409.33+10.48? 41.25+1.25° 48.67+0.35°
20%FEFF 2 369.67+22.33® 376.33+5.36% 40.00+4.97 48.17+0.442
50%FE AT 2 158.70429.88¢ 332.33423.59° 38.50+5.78° 48.00+0.55°
80%FE AT 2 113.40+52.14% 299.00+3.46° 33.25+2.10° 47.07+0.43P
100%FE FT 2 005.0342.924 306.67+5.78° 31.25+2.02° 46.93+0.54°
222 MEHARE KA B REAnA R Z R0 R (HD, Simpson Z£1%1E% (D) il Pielou

JEEBFEFF AR 50%. 80%F11 100% 4 AL (122 — X if
AMABUR EK T LA B4 100% AR R i
WEMAROE S T HAEE . B 50% 0 AE 1) 2y
IR AR 2 T AR AR B BT 20%. 80%
FIT100% A0 AR 1) B2 B AMACK 2 22K T Rt AL AE,
B 50% A B B it A A AT 21 0 2 50UR (BR 5D
23 BARBTERULENZNEZHTLREIE %

FHIERY RN
J& AFEFF B AR 50% 10 JE ) Shannon-Wiener £ ¥

SRR (O BRZEET R, B4R 20%
M 80%ANE S B IEE AR E . B 100%1k
JE ) Simpson % FF 4 48 £ W 3 & T 5 it Ak e,
Shannon-Wiener Z #1850 Pielou 3 5) FE TR
B e E R AR E .

JEEBAEFF AR S0%H 100% kB ) 55 H KB
FEPME (O BFEMT BN, KIILHFE
H 3 T SO AMA KR 2 B B . B 50%4k
R R SRR S R R R 3 v T AL AT, R B
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TRRE . B4R 20%F1 80% LAE, H5 i fb e 2 R 5
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NVIREVE R E TR R AR o R RRSFT 4K 20% 0
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P R R TR PR B B IR 285 % R 1) 4 A P R A i £
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24 BINEEE

N5 IFEFT B AL B AL BE ) 77 B 2 2 I T o
HEALAE, = i B G B AL AE>20% 5
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BAALAEE RGN, NN E R pR AR
W, RN, FRURETAL . R R PR
HEBERIEERZ, BART/NER™. JEARH
BAR 50%- 80%F1 100% A AL RS FEREL . TR
HY R ECT LA, =525 i b S it A A sk 2>
15.58%- 17.35%F1 21.59%, B 20% 1k AE AR
TR AR T4 B 5 A 2 e A R (R 7).

3 s

CEE EALRIG SR 3 AEMLE RN, AT
RACTELE BRI 50% i 2 520 58 s ) Fi 500 A 14
e, R[E R R AN ER B AR TR
TS5 2 B AR IR REXT /N 22 R R IR fSoR g8 2 =
(R = A s 4, pl 1 A IS R R v R, R 2
FEFF IR R ARG, IERORIEN, /N2 TR RN
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PEE IR AL, TRV & B E B A
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NZE P REAR DG I, (HEA P EAE 2
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