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Effect of pesticides on yield and quality of high quality wheat

PEI Xue-Xia™?, WANG Jiao-Ai', DANG Jian-You', ZHANG Ding-Yi*

(1. Institute for Wheat Research, Shanxi Academy of Agricultural Sciences, Linfen 041000, China;
2. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract The effect of four pesticides (acetamiprid, imidacloprid, omethoate and beta-cypermethrin) on 1000-kernel weight, yield
and quality of three high quality wheat varieties (“Linyou 145”, “Linyou 2069” and “Linyou 2018”) were studied in a field experi-
ment. Results show that pesticides increase 1000-kernel weight and yield of high quality wheat. Omethoate has higher effect than the
other pesticides followed by beta-cypermethrin. However, the differences of 1000-kernel weight and yield of high quality wheat un-
der omethoate and beta-cypermethrin treatments are insignificant. Omethoate and beta-cypermethrin increase grain protein content in
three high quality wheat varieties. Almost all processing quality indices of strong gluten wheat varieties (“Linyou 145” and “Linyou
2069”) are decreased, with no notable difference from the control. Nutritional and processing quality of moderate gluten wheat
(“Linyou 2018”) improves. Acetamiprid has the worst effect on yield and quality of high quality wheat. Pesticides have higher effect
on stored protein, gliadin and glutelin in high quality wheat than on soluble protein, albumin and globulin.
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1 MR5R*
11 AR

I T 2004~2006 7E L PH 44 Ol BL 7 B /N2
WESE TS AT, BIEE N R e, Db e, s
PR A LR 14.60 g -kg™, 4% 1.08 g kg™, #
RUA 121,36 mg - kg™, BEEKE 19.11 mg - kg, L
115.80 mg - kg t. REFEEE 5 ANAEEE, Bt 3%0nE d ik
FLih 300 mL - hm(1) . Jiti 1090k H10k 300 g - hm=2(11) .,
Jiti 4.5%7 3% S A4 EEFLIH 750 mL - hm (1), i
A0%%E AL SR LA 1 500 mL - hm 2(1V) R I 7K (6F
M, CK). ftik/NA2 R “Imft 1457, “Imfk 20697 (5
A it 2018”7 (hA), /NXTEA 3 mx 7 m, [
HLIXZHHES, 3 KR . HEUkbiti F b4l N 225 kg - hm™
(RZ, & N 46%), P,0s 165 kg - hm 2GR 45, &
P,05 12%), K,0 180 kg - hm2(Z4L#, & K,0 60%),
Horb 600 UL F14 08k . FIILJCHE, 40% AUk 15 1
LEGUEKANE, 2005 4E 10 A 3 HEFN, JLAH N
225.0 Jitk - hm™, HEHHTYI(2006 4 5 H 10 H)mE
25 1%, 2006 4 6 A 12 H/MX 4dlegkitr=.
1.2 MZEIH

TR E: BT 550 500 KiFRE, b Tk
&, 2 REL (ELEEAMHZ<050).

s B S - B B AR IR 2R AR K L 10% 54k
B TS%IERE R 0. 2% BRA W SR AR U B . Bk
EE L BEEEN . AEN; EAPTY K GB5511-85
FREME ; . 0 1T A I 2 B8 /0N 22 F 7 R 355 B 4% Joa
J&i JTl Brabender Quadrumal Junior 136 BE 4Ky, FH 3
it Falling Number 23] 2200 BYja[ (&, =R
GB/TI14608-93 #t17; JiFEEMERE Brabender 23w
By AL S, ¥ AACCS56-61 J5 B« T A A8 2
FePEFfE[E Brabender 28 H M L, ¥ AACC
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1.3 iR
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H R 1 A, R A i pt 1457 i
2069”7 F1 “lfff 2018” 3 A~/NE ShFh A TR E A
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1) 2 5 35 36 o 2 i Sk 2 KO, DAARUAK AR SR AL 3
L Ay 8.66 g 1 7.77 g, HIUE AR R AR AL
P, BE PR BRSO e, e 3.56 g A 3.3 g;
4 P R b 3R] AR SR AR 5 e AT S T A B 2
SN B, H 5 bR AL bk A R 25 Sk B
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i 145”7, “Iffl 20697 Fa$HE], AR RN, Ak
SRR A TR AE R AL P 4 B2 = 5.24 g Fl1 4.31 g,
25 S IR K, itk HUbR A B GA R 2 OKOE, BE
JRAL PR AR IS B # K, AR 1.77 9.
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Tab. 1 Effect of pesticides on 1000-kernel weight and yield of high quality wheat

Il 145  Linyou 145

Il 2069  Linyou 2069

Ififk 2018  Linyou 2018

s

TSR e g 00k gt Loo0terel -
- . . hm2 - : . —2 - : . -2
weight (g) Yield (kg - hm™) weight (g) Yield (kg - hm™) weight () Yield (kg - hm™)
113 e
Aci::i?j:rid 32.40+0.90cB  5090.93+400.00cC 32.10+1.22cB 5272.75+181.82cC  41.25+1.35cd BC 6 884.88+206.06ab AB
Imli](titziz:rid 34.09+0.75bB 5 836.39+127.27bB 34.67+0.03bA  5884.88+115.15bB  42.05+1.31bc ABC 6 921.25+12.12ab AB
R AR BE TG
. 36.20+0.50aA  6418.21+139.39aAB  36.33+x1.35aA 6 236.39+90.91aA 43.79+0.21 ab AB 7 060.64+212.12aAB
Beta-cypermethrin
AR
Omethoate 37.50+0.96aA 6 606.09+181.82aA 36.57+0.53aA 6 321.24+54.55aA 44.72+0.02 aA 7 121.25+90.91aA
TH7K(CK)
28.84+0.06dC 4 893.28+27.95dC 28.80+0.13dC 4 618.93+35.64dD 39.48+0.04d C 6 650.09+28.73bB

Water
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F 3R 2 AT R BRI IE AL 1457 I 20697
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0.36%, Z=F¥IiAM i KT R Ak U A8 e Ak VK
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K EKOE, A EHERE IR, SX R
W3k B K, X IR 20187, Rk SR B T Ak
Pf e, SR S, AR R AR
A MG GG 1457 F “IEHE 20697 WL RFE 431
A% 4.9~8.4 mL F1 8.2~11.4 mL, 23k B &
K, R 2018 PLRF(EHE R 0.8 ~3.5mL,
A0S T4 TR Ak PR AR A A SR b B 1)k i L R
i E K
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Tab. 2 Effect of pesticides on quality of high quality wheat

FEH Jh 3 s T 11 A T 18 A TUREAE
Genotype Treatment Protein (%) Wet gluten (%) Dry gluten (%) Sedimentation (mL)
I 145 nE K Acetamiprid 14.41+0.03bAB 42.6+0.35abA 15.5+0.80bAB 51.5+0.50cB
Linyou 145 it dpk Imidacloprid 14.43+0.23bAB 41.143.00bA 14.5+0.20cB 52.5+0.50bcB
iRk S 3 BE Beta-cypermethrin 14.47+0.27bAB 42.7+1.60abA 15.70.20bA 53.5+2.50bcB
AL R Omethoate 14.880.04aA 43.3£0.15abA 15.8+0.25abA 55.0+3.00bB
17K (CK) Water 14.25+0.06bB 44.9+0.85aA 16.5+0.06aA 59.9+0.10aA
Ik 2069 nE Bk Acetamiprid 14.40+0.34bcAB 45.2+2.60abA 15.2+1.05abA 52.3+2.75bB
Linyou 2069 ik ok Imidacloprid 14.45+0.35abcAB 42.6+2.40abA 14.4+0.10abA 53.3+1.25bB
Rk S A BE Beta-cypermethrin 14.63+0.21abAB 46.8+2.75aA 16.2+1.35aA 54.0+£2.00bB
AL R Omethoate 15.00£0.27aA 47.1%3.55aA 16.3+1.20aA 55.5+1.50bB
17K (CK) Water 13.94+0.03cB 40.2+1.00bA 13.8+0.10bA 63.7+0.30aA
I ft 2018 mE K Acetamiprid 12.92+0.04cB 41.7+0.90abAB 14.0+£0.15abAB 28.0+2.00abAB
Linyou 2018 Mt stk Imidacloprid 13.1240.01bA 40.5+2.20bB 13.5+0.06bAB 26.3+0.75bcAB
Rk S A BE Beta-cypermethrin 13.16+0.11abA 43.1+0.60aA 14.7+0.30aA 29.0£0.50aA
AR Omethoate 13.270.13aA 42.5+1.60aAB 14.1+0.75abAB 28.5+0.50aAB
7K (CK) Water 12.91+0.01cB 40.2+0.06bB 13.2+0.80bB 25.5+0.50cB
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Tab. 3 Effect of pesticides on farinogramme characteristics of high quality wheat
S b Iz 7K % _ TE BHT fi] _ %é%ﬁﬂaﬂ BAbE ’ﬂzﬁ_’r{é
Genotype Treatment Water absorption Development time Stability time Softness value Valorimeter
(%) (min) (min) (BU) value
I 145 mEdLk Acetamiprid 64.5+1.90aA 15.3+0.50abAB 22.5+0.35aA 22.0+0.40bcAB 91.0+1.50aA
Linyou 145 Mtk Imidacloprid 64.2+0.60aA 15.4+0.45abAB 22.6+0.30aA 25.0+2.2aA 91.0+2.00aA
BTl A7 AR AE e
AR Eﬁgﬂ_ 64.4+0.60aA 14.2+0.35cB 22.0+1.353A 23.4+0.5abAB 89.5+1.70aA
Beta-cypermethrin
FAALIRAE Omethoate 64.241.20aA 14.6+0.30bcAB 22.3+0.85aA 22.9+0.65abcAB  90.0+2.00aA
i 7K (CK) Water 64.6+1.35aA 15.8+0.40aA 22.8+0.50aA 20.4+1.60cB 91.5+1.95aA
It 2069 mE bk Acetamiprid 66.01.50aA 13.0£0.45¢B 18.0£1.00bA 30.0+1.6aA 87.5+1.10bA
Linyou 2069 At sk Imidacloprid 66.3+1.05aA 13.5+0.40bcAB 18.6+0.60abA 28.0+0.6aAB 88.0£0.90abA
25 7 L Al
Wﬁ%ﬁ%ﬁﬂ_ 66.4+0.85aA 13.7+0.50bcAB 18.9+0.30abA 28.6+1.33A 89.0+1.00abA
Beta-cypermethrin
AALAR SR Omethoate 66.6+1.30aA 14.5+0.60abAB 19.2+0.40aA 25.0+0.8bB 89.5+0.60abA
1# 7K (CK) Water 66.8+1.30aA 15.0+1.00aA 19.6+0.50aA 20.0£0.6cC 90.0+1.60aA
Ik 2018 g bk Acetamiprid 64.4+0.60aA 4.2+0.30abA 11.7+0.55abA 25.0+0.7bB 59.0+0.40bB
Linyou 2018 m ek Imidacloprid 63.8+0.80aA 3.9+0.45abA 12.0+0.30abA  23.1+0.4bcBC 64.0+0.60 aA
Bl A A 1=3
AR AT 64.040.952A 4.5+0.653A 125:050aA  21.040.6cC 66.0+1.00 aA
Beta-cypermethrin
FAALIRA Omethoate 64.2+0.40aA 4.0+0.40abA 12.3+0.30aA 21.6+0.6cC 65.0+1.50aA
17K (CK) Water 63.620.75aA 3.5+0.40bA 11.3+0.60bA 30.0+2.6aA 58.0+1.20 bB
R4 FHEAMMKB/NEZEBRAHHWFN
Tab.4 Effect of pesticides on protein constituents of high quality wheat
I (R R I3 HEA REH PR HEA F 1B
Genotype Treatment Albumin (%) Globulin (%) Gliadin (%) Glutelin (%) Glutelin/gliadin
ik 145 mEdL bk Acetamiprid 1.92+0.16aA 1.36+0.16aA 4.18+0.19bA 5.03+0.19bA 1.20
Linyou 145 ik ok Imidacloprid 1.8740.14aA 1.36+0.08aA 4.30£0.27abA 5.00+0.16bAB 1.16
= =1 b
Wﬁ%a%@“_ 1.89+0.42aA 1.34+0.09aA 4.34+0.16abA 5.06+0.21bA 1.17
Beta-cypermethrin
AL Omethoate 1.96+0.17aA 1.38+0.14aA 4.42+0.09aA 5.37+0.30aA 1.21
K (CK) Water 1.91+0.09aA 1.35+0.20aA 4.19+ 0.43bA 4.80+0.08cB 1.15
CV (%) 1.78 1.09 2.38 4.06
% 2069 IE Bk Acetamiprid 1.91+0.08aA 1.38+0.16aA 4.25+0.16bcAB 5.02+0.19bA 1.18
Linyou 2069 WLk Imidacloprid 1.85+0.09aA 1.4040.04aA  4.31%0.13abAB 5.08+0.38bAB 1.18
B sl 57 AR AL s
PR W‘ﬂ“_ 1.90+0.16aA 1.44+0.09aA 4.36+0.44abAB 5.11+0.08bA 1.17
Beta-cypermethrin
FAb 3 Omethoate 1.95+0.17aA 1.42+0.18aA 4.39+0.21aA 5.35+0.16aA 1.20
1% 7K (CK) Water 1.89+0.20aA 1.39+ 0.09aA 4.03+0.17cB 4.77+0.27cB 1.18
CV (%) 1.90 1.71 3.36 3.49
%4l 2018 e dUpk - Acetamiprid 2.16+0.23aA 1.33+0.11 aA 3.38+0.02abAB 4.36+0.01cB 1.29
Linyou 2018 it mk Imidacloprid 2.09+0.15 aA 1.24+0.06 aA 3.21+0.13bB 4.5120.11bAB 1.40
= L= A
’E’”i%%%gﬂ_ 2.22+0.06 aA 1.29+0.01 aA 3.18+0.18bB 4.78+0.09aA 1.50
Beta-cypermethrin
AL Omethoate 2.08+0.04 aA 1.31+0.13 aA 3.57+0.09aA 4.64+0.10aA 1.30
W 7K (CK) Water 2.20+0.33 aA 1.26+0.28 aA 3.39+0.03abAB 4.48+0.03bcB 1.32
CV (%) 2.94 2.84 4.71 3.53

A% AR R B A AP Bl iR R g — M Ak
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F, A B AT LAGRAIE /N2 I 008 St 7 114 1E it
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FXE /N BB 5T 22 5 PP A X SR A BT o XK

N, A8Y%TEHL IR I A 1006HHk H bk ] P43 5 W5 i
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