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Effects of reduced fertilizer application on the occurrence of
wheat aphids and mitesin wheat fields, and wheat yield,
in Shandong province
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Abstract [Objectives] To investigate the effects of different levels of fertilizer reduction on the occurrence of three species
of wheat aphids (Schizaphis graminum, Sitobion miscanthi and Rhopalosiphum padi) and two species of wheat mites
(Penthaleus major and Petrobia latens), and on wheat yield, in wheat fields in Shandong. [Methods] The population
dynamics of wheat aphids and mites, which are the main crop pests in wheat fields, were studied under standard (600 kg/hm?),
10% reduced (540 kg/hm?), 20% reduced (480 kg/hm?), 37.5% reduced (375 kg/hm?) and 50% reduced (300 kg/hm?),
applications of fertilizer. Yield indices (including biomass per ear, ears per meter of wheat row, seed weight per 10 ears, weight
of 1 000 seeds and yield per 667 m?) under the above fertilizer levels were also investigated. [Results] The occurrence of

wheat aphids and mites were reduced to different degrees by the different levels of fertilizer application. The occurrence of S.
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graminum and S. miscanthi were strongly, and negatively, correlated with the level of fertilizer reduction. However, the level

of fertilizer application had no significant effect on the seed weight per 10 ears or per 1 000 seeds. Reducing the amount of

fertilizer by 50% significantly decreased the biomass per ear, ears per meter of wheat row and yield per 667 m”. However, a

regression model indicates that wheat yield is not affected when the amount of fertilizer is reduced by < 23.16%. [Conclusion]

Moderate reduction in the amount of fertilizer applied to wheat fields reduces the abundance of the main wheat pests without

greatly affecting wheat yield.

Key words fertilizer reduction; wheat aphids; wheat mites; population occurrence; wheat yield

FREXT Ak A 7= A 25 AN AT s VR, ARIE
FERE = A g | 3G IR e i Ay T A A
EH . EE—MAHKRE, A4 AR EN
MR HEAS TR N R g e A TE PR O, fAE Y
FIRXT AR E IR R OCEZ, RN, TR, §
H 38 5K 1 7 5 R 4 MRS 6 2Lt FH 1) A ) e o
BTR TR R, MR B P A 2 B AR AT R R
MR (A4, 2020), FBHEXKME, 35
ARSI S s g (5, 2021 ), WJ
D, 3 3 R it P IR A S 7= A B

N RAEY AR BT T, BRI, o5t
AENE T REFRMRAL LRI 22, I B XMEY A A
g Ak, Y8 it AT AT 8 5 e VR AR A B
TSR e a (2 IESE, 2003 ), fRIEHE
M sE ] “YEY-F " &8, —J,
NE kit B i B R AR EEME
FE (WIS M#EE LA, 2012 ); H— ., At
W2 D EM AR KT ML EFRY AN,
IR T ROHEYI Y E (Le et al., 2020 ),
Kim it AR VR3S 7= ) R, o Rl sk
b 3 R TS R AR S A E RIS &
PRI, & BRI AR FIERHE 0 T B ia ARl 35 L L
FAEYHE 7 s ™ 2 G E 2 R R AL KT
SEM AR T R LA, W HDETAE (2019)
W5 i HE 2 %55/ -l Empoasca. pirisuga Fi
FERZE | 45 5 F W i RIS TR R 25 /N i i g
AR FIEFE; Chen %5 (2018 ) BFFEF WK HHH
U5t P2 s A R Tk 2 KU Chrrysodeixis includens
K H; Blazhevski % (2018 ) W58 R IA R AN
BRREAL T BN R AT % Tuta absoluta
ZhE i, Qiao 55 (2021 ) BFFTERMA, Wit A
B 50% LA b AT 5 25 G i A i e A
Nadeem 5§ (2022 ) M5 45 3= B EGE 2 IEA

S FHOKRTA/INZZ W™, IF B AT LA m&E A
Ky Tan 5 (2021) WA TRMMSE R, A
A7 BT F A A BRI 25 14 T, KAk 1 LA SRl
KB, AEAFRL TP 0 & o S BRI A5 4245,
2020 ),

JE A s ik A T 5 ORI AR 4 A K 8 5 e S
[F2E 1), T =3 2 [F S R 7 & I . 3
JE 1 RE s it X T Al T R 22 & J 2 A R TG
(14, AFLE Ak it Xof A 40 1) JELAAR 52 e £ A3t A7 E b
X255 (MBS, 2007; JEEAZESE, 2008 ),
IR TR E/INAZ 77 X, Tz X 22 Tt it
RE XSS ZINZZ 77 i DA B A FH 2 5 HORP i k2B 52
el 1 ANV A8 o Sl ASSCRE LR A8 B Tl % FH X
Lo I N [ 5 e 1 3 ol 7 e B e X
g i (A2 — X W Schizaphis graminum, kB4
1 Stobion miscanthi FIARZ+4:% 1 Rhopalosiphum
padi ) Al 2 B (220U Penthaleus major
FIZ F0 Petrobia latens) [P A& A= 18 il &% H:
XF/INAZ PR LIS, B TE IR I X /N A A
7 R FL AT R AR BRI, R X R ARk
S AE KT, DU A X M2 T G . N2
77 VA S S A v 3t A A B AR B

1 #R5HE

1.1 RIS R

TR0 A T LU AR 48 B R T BH DX ZE A
FSEAT, ML E O IEEE 36°53'8.20" . R4
117°06'28.94", Wik 24 m, IR X sl 4 Tk
i DX VYA SRR 0, S I - e 2 XU
fit, AERR 12.8 °C, FFEKE 583.3 mm,
Bk EEEbRAE 7. 8 Ay, FHMXRE
65.6%, 4 H BIECFE2 2 617.6 he 15 X 5



< 1572 -

o B 3244 Chinese Journal of Applied Entomology 60 %

3R+
1.2 REWHE

B N Ry T 227, EMHILARA
AIEMFABRAF (ILARA TR Tolkdui 198
) Heft; R kEER AR —nE A (A
BRAPIEEC EE N 17% © 20% : 5% ), HIL&R st
TEAAEAT BRA R C LU AR I U T 20 1 X%
SCALBE G B ) AL

1.3 REH*

AN [FIAER KR )/ N AR 160 mx50 m,
B 8 000 m*, AFIALEIKFHHZ [FEfE 1 m, F
2020 4 10 K E 5 MEEKE, S35IoFRERE
( Normal fertilizer, NF; 600 kg/hm? ). V3 & ifii It
10% ( - 10% Fertilizer, - 10%F; 540 kg/hm®). ¥
HIE 20%( - 20% Fertilizer, - 20%F ;480 kg/hm? ).
WA EAE 37.5% (- 37.5% Fertilizer, - 37.5%F;
375 kg/hm?® ), WAL 50% ( - 50% Fertilizer,
- 50%F; 300 kg/hm*), 10 A 1 H-2 H %
MU AE IR/ INEE, — 21T, 475984 15 em,
ZEHE 25 cm, 667 m* /NEAERI N 16 keo
INZHE R R, FEE—R (2021 4F 3 A A))
FIMEPER FFIERE 2 ¥ (2020 47 12 H A
2021 4F 3 Ay ), /INEAERKBIP ATk

A HFNFIAEH
14 ZEHIFEERFEE

TR X S A T F 225 A 3 Fh g (B2 —
SWF | FROEA RN R A 4 i WE ) L I 2 o A2
( RPZZ T RN A2 A5 ), F 2021 42 4 H 18 H--
6 H 7 B, BB 10 d JHA— R R ALK
SR ZE T3 AL UF R 2 ol A2 kA RR R & AR O
2 W (10 A R B B R A, 22 I R A R
FHFAFT I o RO A B BRS8N A2 4%
BEMLVEE 6 IR, BRIV S A BEPLIA A 50
BR/NZE , THEIGR A I | 22 — O FUR 45 4045
IPEE, IR A R i (RISk/100 BRANEZ s
[, AE—IRE S BEDLIE A 33.3 em 5/ B
() 22 i, ELARME A —HeK 33.3 em., 98 13 cm
) A E T PRI T/ANEZZ ) (ATHE 15 em), I

B — /N2 v T AR L, Goit 22 MU
A AW RCE (ZFRPIRE, 2021), FHFEA N
KATR/NE R ESRE (A1 m 17K ).

15 IMNEFERIFAE

R H/NE T 2021 4F 5 H TRIER A 6
Ho-10 Hilgk., T 2021486 A 2 H, #IBHH
HURE VA B AL A AN [ 7KSF AR BBt AL 3 5 A
1 m A7 /N 2 R, VTR K 2 BB Wl
BEMLICIR A [F] 7K P HE BB AL BE Y 10 #R/INAZ
(BEAHURE B BEALER 2 #R/NZZ )T A4 A= 2 4R
rh, JFE TIEIR T84 ( DHG-9030A; [iff
— AR A RAF ) W 180 CHEZMET
72h J5H 0.01 g ¥G B HLFKF (MTB1000D-B;
TR R SERH A BR A F] ) e /N2 Bkk A=)
s FNRREPLBTEL 60 A2, RIS RE T
BB 10 D2 FRAFPRCEL, [FIRHIE 6 /> TR,
IEAh 38 5 I AN R KT R b it b B /N2 AT
K, @B RRATR/NZ EREC 10 kPRI E R
THAA AL B AL T RN T i

1.6 HiESH

il Excel 2016 #EAT5CHEab 2L, Il
SPSS25.0 #ATHHE 34, I Shapiro-Wilk test
R 6 50 W IE 2540 A, FF(# H Levene’s test £
D 0 22550 (P>0.05), SCHIE A
Graphpad prism 8.3 #ilff. it 5L )5 22 73 Hr
J7#: (One-way ANOVAs ) 73 Hr A [l 7K S AR AL ik
it A FHF 3 Ao 22 EF D 2 o 3 g e R e A B A D
INFE PR BRI o A B[R] 22 53 B M AR
JH LSD #:45 ( P<0.05). Btk 3 Fhzzugfn 2 Fh
6 1) R 2 A e 5 AR it 7K SF- =22 ] G AR 56
M2k H Pearson AHIE M 456 A R RE R
WMEALEE (0, - 10%. -20%. - 37.5%F1 - 50% )
() /N BT TET AR, 3l A AR SR 1] 434 L B
B /N2 O 8™ i 3 R i 3 I OO0 22
FERI BRI K-, DL g S 2 AR 8t

2 HRESHH

2.1 A REBEIEHEKEXZFFEEL £ BRI
2021 AFAZWFAER U0 B Bk R AR B, AR



53] BT 11 45 ERHIBUREXT L1 AR 22 FE A2 S5 R A2 g g e A /N 7 i (R 52 )

- 1573 -

IR Y 3 Pz (22— U0F | FRE A P A
RAGEATIF ) h, A = SOBFFNK B A W 0o 2 A 4
JUEE, Ho, ORRIIERHEE KT T 2 S
WERAFCRAAEN 22 5 (F =66.472, P<0.001;
#£1, BI1: A). SPRUENCACERAH L, I AN
77 W2 = SOF A & A A o S R AR, L e
HE 10%M1 20%A4b HAZ FH 28 — U R 2 Az et
T TR 37.5%H1 S0%AH , Yl i it AT
37.5%AbHAE A7 — SRR R A R E ST
WAL S0%A0EE (& 1. A).

AN [) ARk s it 7K ST 8 B A X ) o
AR AFEN B E 225 (F =45337, P<0.001;
F1, B 1: B). SHRMEARAEEA LG, ol it A
20%. 37.5%F1 50%Ah 3 A T3k B4 W Ff e
A AR SRR, ELUSEENE 10%A0 3522 F Ak A
A WIS AR 2 g W 2 e T A Tt S AL B
IR AT 20% Ak A7 FH K R4 M PR & A i
N 2 U A 37.5%F1 50%40 Bi( P<0.05;
Kl 1: B),

AN TR) RERF D8t 7K 7T R 4 4 7 I 1) b e
B BIFAE R E 2R (F=5212, P<0.01; %1,
Bl 1. C)o ShrueftabH# AR, AT 20% 1
37.5%A4b A7 R 4% 4 45 WF AR b 2 B K R
1G5 WAL 10%Ab BAZ H R 745 4 45 W A e i A=
0 TR 37.5%40 38, 8 =it AT 50%

Qb B ZE RS 4 45 W FRORE & A i I 3 O
T 37.5%403 (K 1. C),

2.2 A EIRBRLR MK X R & £ BRI

AN TR RE AR Y itE 7K ST 22 i TClg e o B 4 A=
BTN W E 2R (F=230.702, P<0.001; %
1, B 1: D), SHRuEACALFRAR L, v B it AR 20% .
37.5%1 50% b BAZ H 22w TU Rl R A o bl 3
FEAIE (P<0.05); Tl EAL 20%40 B3 H 22 i I
WA A i I TR A 37.5%F1 50%
AbFR (P<0.05; K 1: D),

AN TR AR DB it 7K T 22 5 i 1) R fle i A 2
BEEW B EES (F=8.655, P<0.001; %1,
B 1: E ). Uil 50%40 B 2 1 A2 2 b R ike 4
A B R TR G AR 10%.20% . 37.5%F1 50%
AP (P<0.05; K 1: E).

2.3 AERRRLE MK F XN E = R R AR R

AN 7] B R it b BN R (F =
2251, P=0.092; £ 1, K2: C) MTHE (F=
1.171, P=0.347; %1, E2: D) LRHEXER,
/N ARk A& (F =6.956, P<0.001; % 1,
Kl 2: A EKR/NEATIIREEL(F = 3.611, P<0.05;
1, F2: B) g 667 m* & (F =5.209,
P<0.01; % 1, ¥ 2: B) fAEM B E 25 Hrf,
Uit A 20% 4k BEAE FH /N 22 PR A W) A

F1 ZHAREREMBEKETEEEZRMBELEDISRIEZTERRNERFHFESH (FIPE)
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MEFEFR Measured indexes

AT et AR AL 2R (F (/P 1)

Different levels of fertilizer reduction (F value/P value)

# — X ¥ Schizaphis graminum
KB4 M IEF Sitobion miscanthi
KA 4545 Rhopal osiphum padi
i (/1 mFTK ) ZMHINE Penthaleus major

Wheat mites
(ind. per 1 m row)

A WF (3K/100 £ )
Wheat aphids
(ind. per 100 plants)

% 5l Petrobia latens

sk

66.472/<0.001

45.337/<0.001""
5.212/0.008"

30.702/<0.001™""

8.655/<0.001"""

INFE PR A +REFRIE (g) Seed weight per 10 ears (g) 2.251/0.092
Indexes of wheat HbkEY R (g) Biomass per plant (g) 6.956/0.0011""
yield THidE (g) 1 000-seed weight (g) 1.171/0.347

TAATREEL (A1 m #47)
Ears per 1 m wheat row

P (kg/667 m?) Wheat yield (kg/667 m?)

3.611/0.019"

5.209/0.004™"

" P<0.05; " P<0.01; " P<0.001.
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Fig. 1 Population dynamics of three species of aphids and two species of mites on wheat
plantsunder different levels of fertilizer reduction in wheat fields

A ETF; B KEAME; CORBLGEY; D, ZMHINEE; B A0, BF] T NF ZRbrieiie,
- 10%F . - 20%F. - 37.5%F. - 50%F 7332 /m it 10%. 20%. 37.5%LAM 50%.
EIBIAT T AR R NG TR R AN RIZK 8 S AR 3 2 (] 28 LSD kA B0 /E P<0.05 7KF- 22 57 1 3% .
A. Schizaphis graminum; B. Sitobion miscanthi; C. Rhopalosiphum padi; D. Penthaleus major; E. Petrobia latens. In the
legend, NF represents standard fertilization, and - 10%F, - 20%F, - 37.5%F, - S0%F represent reduced fertilization by

10%, 20%, 37.5%, 50%, respectively. Different lowercase letters in the upper right corner of the legend indicate significant
differences between the levels of fertilizer reduction in wheat fields at P<0.05 level by LSD test.
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Fig. 2 Difference of wheat yield index under different fertilizer levels
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- 10%F . - 20%F. -37.5%F. - 50%F 73l 2mmiiil 10%. 20%. 37.5%LAK 50%.
FEEARA A F/ NG FREFRIRA FACE R T AL 2 [ 28 LSD K I 7E P<0.05 /KF- 225 3% .
A. 10 ears of seed weight; B. Biomass per ear; C. Thousand-seed weight; D. Ears per meter; E. Yield per 667 m?;

NF represents standard fertilization, and - 10%F, - 20%F, - 37.5%F, - 50%F represent reduced fertilization by 10%,

20%, 37.5%, 50%, respectively. Histograms with different lowercase letters indicate significant differences
between the level of fertilizer reduction in wheat fields at P<0.05 level by LSD test.
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Fig. 3 Correlation analysis between fertilizer reduction level and the peak occurrence of three
species of wheat aphids and two species of wheat mites

A ZTXEF; B AKEAMEE; Co RA4ERE; D. &AM B 22 A,

A. Schizaphis graminum; B. Sitobion miscanthi; C. Rhopal osiphum padi; D. Penthaleus major.
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Fig. 4 Correlation analysis between the fertilizer
reduction levels and wheat yields
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( Shahbaz et al., 2020 ), JERHER YA K AT %
Wy BOER R PR EAE L, JE 2 mAE B A UL S E 3R
B3 i, TS A R O R AR o
(Leetal., 2020), $R1I, —LEHuIX Ny 185K
72, bt HAAE , F e BT AR R R
FTG L PR AR AL, I A 3 dUk AR 4RI TR
& ( Robertson and Vitousek, 2009 ), & 2575
B, NERHE BRGNS VR 1,
REPE = BUBHAI 2 s PR B (AR5, 20135
ZNIEAE, 2016 ). AT, NERHBUE XS /N2
77 R AR A b B T DR R ERT TR A
Fr ), AR Rkt T S 2 R e /N7 B R A B

i BER/NEATIREECA /N e . AR
S5 R YR AR 2 50% ), FoKk/NAZ
FFIORER LA K/ NAZ 667 ni 7o i S5 RRAR , DRI
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(Nivelle et al., 2018), HAMEK R (Hosseini
etal., 2015) LI} # i ( Fallahpour et al., 2015 )
B E A R . Al FI R S AR FE
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B, wAEE di RErtig Tetranychus urticae Fhi
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RALI (Alizade et al., 2016 ); 2504145 (2021 )
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G AN ZZ A5 ) FRE A AR IR RE ), 245 SR BH
TR S0% A 1 A 22 WA AR 1 A 2B o A SR T
i TARMEALYS 4 AR EAE KT T 42 1 R 2F
HEAREL, SRR, 2 g | B A M
N Tl 2 AT SR A 5T 22 22258 L, R4
G WA A R AR D . M T AR ERR AL B,
WL 10% . 20%. 37.5%F1 50%34 i Z AR
T OB YRR AL s NS 20% . 37.5%
FI 50%357 5k 25 BEATR 1 4 50 25 D) g A1 A2 it JTC Al 1)
PR A 5 WA AR 20%H01 37.5%1 B E AR T
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— BB A5 2 B it A i 5 ARG A R LB
X (Stavisky etal., 2002; Luetal., 2007 ), 74~
WA SY T LR 22 32 205 UL Ak e i
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A o 55 Ok it A 7K T 22 ) A A i 3 1) R O
#, HOREE NSRRI A e T, 22 = SO Ak
LAY IR F R A A i B A 5 A, 22 TOG & 2B
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