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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

DUAN Rui-Chuan'™" ZUO Chuan-Bao®> REN Hua’ YU Fu-Lan’
LI Run-Zhao' LILi-Kun' ZOU Yan' CHEN Fa-Jun'"™"

(1. Insect-Information Ecology Laboratary, Department of Entomology, College of Plant Protection, Nanjing Agricultural University,

Nanjing 210095, China; 2. Bureau of Agriculture and Rural Affairs of Jiyang District, Jinan City, Shandong Province, Jiyang 251400, China)

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
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Tablel One-way ANOVAson the population dynamics of main pests and wheat yield indexes under
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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
A, THEFPRLE; B, SABRAEYE; C TRIE; D. MOKEEG E. A 667 m' R BB NF Fmbnfiitie,
- 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~
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#, 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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