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Feeding responses of Helicoverpa armigera larvae to taste compounds of humans

LI Weizheng, FU Guoxu, WANG Yinghui, YUAN Guohui*, ZHANG Yuanchen, CHAI Xiaole
College of Plant Protection, Henan Agricultural University, Zhengzhou, Henan 450002, China

Abstract: Feeding responses of Helicoverpa armigera larvae to citric acid, sucrose, quinine and NaCl respresenting 4 basic
human taste materials of sour, sweet, bitter and salty, and 2 plant extracts of numb, piquancy taste, were tested in the
laboratory by leaf-disc method. Orthogonal experimental results showed that the selection percentages of bollworm feeding on
tobacco leaves treated with sweet, bitter and piquancy taste compounds ( sucrose, quinine and extract of Capsicum annuum)
were higher, indicating the larvae had the better adaptability to sweet, bitter, and piquancy taste compounds. In contrast,
the feeding amount of bollworm larvae on tobacco leaves treated with salty, sour, and numb taste compounds (NaCl, citric
acid, and extract of Zanthoxylum bungeanum) was less. The taste compounds of salty, sour, and numb had very strong
antifeedant activity on bollworm larvae. The feeding amount of larvae was closely related to the doses of Z. bungeanum

extract in the choice bioassay,whilst it was related to NaCl dosages in non-choice bioassay.
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AR E BRGNS A X SR IR A VIR A 2 b, AT EN, 858 H4h ik O 88 EAEE 4 A4
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FW-100 #4553 J7 BEARBRALLE 1200 v/ min FFEH T RIRE 10 s, 18 40 B, 73 5IFREC 40 g #3K , A 80 HAREEN
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Table 1 Feeding selection percentage of H. armigera larvae to different taste compounds
2 Y
R T Il B R Zps DRI = S/ RIS
Test No. NaCl . Sucrose  Quinine  C. annuum Z. bungeanum  Blank
acid Kb B Treatment X} g CK /%

1 1 1 1 1 1 1 1 114.00 £35.02  117.50 £29.22 98.49

2 1 1 1 2 2 2 2 49.00 +27.06 76.00 +£29.73 78.40

3 1 2 2 1 1 2 2 17.00 +£10.38  140.67 +31.61 21.56

4 1 2 2 2 2 1 1 48.50 +21.94 54.50 +21.24 94.17

5 2 1 2 1 2 1 2 38.67 £23.83  115.50 £31.17 50.16

6 2 1 2 2 1 2 1 2.83 £2.29 93.00 +21.32 5.91

7 2 2 1 1 2 2 1 1.17 £1.17 101.00 +27.52 2.28

8 2 2 1 2 1 1 2 25.00+15.95 105.17 £21.53 38.41

K; 107.37 167.04 182.42  227.50 235.62 118.76 199.14

K, 303.23 243.56 228.19 183.10 174.98 291.84 211.46

R 195.86 76.53 45.71 44.40 60. 64 173.08 12.32

W EGAERIES] K ERREERE § KPS B X B BB 5 (FSP) 2 M “R” FoR BB RITHES WK, ERH)
2,2 A5 (BRI R) O EFRF R KA R1E

R2 JLHERMRIIRE B HAEEEERR

Table 2 Selective antifeedant percentage of some taste compounds to H. armigera larvae

2
RIS VAL WER/WL S L S PRI < S0/ BREH AR
Test No. NaCl Citric acid Blank Z. bungeanum Blank S4p
Kb P Treatment Xt i CK /%

1 3 3 1 3 1 25.25 +18.76 148.75 £13.58 70.98
2 3 6 2 6 2 12.00 +9.80 122.75 £26.89 82.19
3 3 3 9 3 23.75 +£19.39 201.25 +37.92 78.89
4 3 12 4 12 4 3.00+1.41 106.50 +25.64 94.52
5 6 3 2 9 4 0.50 +0.41 99.25 +24.58 99.00
6 6 6 1 12 3 5.75+2.29 144.50 +£39.63 92.35
7 6 4 3 2 0.00 +0.00 118.00 +18.30 100. 00
8 6 12 3 6 1 0.75 +0.61 143.75 £13.41 98.96
9 9 3 3 12 2 0.00 +0.00 130.25 £11.14 100. 00
10 9 6 4 9 1 13.50 £9.96 151.75 £9.06 83.66
11 9 1 6 4 49.25 +£23.22 141.00 £47.67 48.23
12 9 12 2 3 3 44.00 +34.31 113.50 £34.62 44.13
13 12 3 4 6 3 0.00 £0.00 145.25 £11.76 100. 00
14 12 6 3 3 4 15.00 £12.25 98.75 +26.87 73.63
15 12 2 12 1 0.00 £0.00 123.50 £6.67 100. 00
16 12 12 1 9 2 0.00 £0.00 136.50 +27.35 100. 00
K; 326.58 369.97 311.55 288.73 353.60
K, 390.31 331.82 325.31 329.38 382.19
K, 276.01 327.11 351.48 361.55 315.36
K, 373.63 337.61 378.18 386. 87 315.37
R 114.29 42.86 66. 63 98.14 66. 83

HEBAERIES] KRR EERE § KPS 0T B R SR (FSP) 2 M5 “R” Fon BB RIS WK, EHK
2, Z A ORBIER) W LERE R KA RE
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Table 3 Non-selective antifeedant percentage of some taste compounds to H. armigera larvae
RE WAL RERAL SEEl Rl s BB SD/mn” R
Test No. NaCl Citric acid Blank  Z. bungeanum Blank NAP
Kb PH Treatment X CK /%

1 3 3 1 3 1 87.67 +30.15 185.50 £76.60 52.74
2 3 6 2 6 2 125.00 +38.96 197.83 £70.51 36.82
3 3 9 3 9 3 115.50 +61.48 131.33 £75.06 12.06
4 3 12 4 12 4 40.50 +21.36 141.33 +53.02 71.34
5 6 3 2 9 4 61.50 +28.51 104.17 £29.13 40.96
6 6 1 12 3 103.50 £51.41 158.67 +58.25 34.77
7 6 4 3 2 119.67 +38.70 277.50 +77.08 56. 88
8 6 12 3 6 1 91.33 +£30.14 239.50 +85.48 61.86
9 9 3 3 12 2 66.17 +40.48 173.67 £45.35 61.90
10 9 6 4 9 1 79.67 £35.15 231.00 +64.37 65.51
11 9 9 1 6 4 101.00 +38.33 115.67 £38.17 12. 68
12 9 12 2 3 3 47.67 +23.14 184.17 +71.56 74.12
13 12 3 4 6 3 82.50 +35.95 133.50 +44.83 38.20
14 12 6 3 3 4 12.50 £7.79 151.17 +39.83 91.73
15 12 9 2 12 1 43.67 +18.80 186.33 +37.69 76.57
16 12 12 1 9 2 23.00 £14.91 163.83 £25.64 85.96
K, 172.96 193.80 186. 15 275.47 256.68
K, 194. 47 228.83 228.46 149.56 241.55
K, 214.21 158.18 227.55 204.49 159.14
K, 292.46 293.29 231.94 244.58 216.72
R 119.50 135.11 45.79 125.90 97.54

W EGAERIES] K ERREERE § KPS B X B BB 5 (FSP) 2 M “R” FoR BB RITHES WK, ERH)
2,2 A5 (BRI R) O EFRF R KA R1E

1.4 HEYiilE

SR AT I e i o O T B AT I E Y o B 14,0 em ID (35 SR I, JE 30 2 b IR B 42 10 IR R 8 4K A
D BRZEEK IR, B ILBA 4 DB, B AT IR B U R i AL B AR B AR 2 A, 238 CHEFTE
1 ANEEFR LA s FEATHE L R T R A B 2 NS SR 1L, 43 B OB AL BTN BB 4 >, ARG FESE SR LA A3
A1 KAREE g i, A 30—S50 M LR EEIEE ISR IS, A ERTCIR RS FE . gIRRE4h )5
K BRI, BO7EAUAR 1mm x 1 mm (335 B AL AR 4R T I B g BB T AR
1.5 FdEatr

W TIAR A B BUE %33 (feeding selection percentage, FSP) | 3% Fef4: 5 & 3R ( selective antifeedant
percentage , SAP) F13F £ FE 2 % (non-selective antifeedant percentage , NAP) :

CK -Tr CK -Tr CK -Tr
CK + Tr cK+qy X100 NAP=1-=pp

A, CK FoR¥ IR BRPOR R TR, Tr Fon e B BR PR R AR

R A IE SRS AR 22 o M 48 T 22 0 #T , ELABORR 8% B &y BURE AN [R] R BR W BRI B R BE AT AR Z2 0 #T
i, I R R A KPR R IR IR Z M (K,) , SR THE & R SR M KAERHRZ(R) /M T2 H3)
WZE R H R X B RAT AL AR 180 R RS/ M A N R IR R SR R G #1777
ZEOMHTI, B TR RN R Kz BRI R0/ N T2 AP KRR G I ABILIRZE K4 B R 7R A
BIREMITT BB FAE, 5 Fo o ImFE B HIWA R AR B4 R B 225 B a1

FSP=1 - x 100

x 100 SAP =1 -
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2 ZR55H
2.1 RS gl HOX A [R] 2 R o BB R S L

Fit sl B PR A (R & IR B A R B R T AR B 2R IR 1 2 TR B, AL
AR A g R ORI M K (R = 195. 86, R gy = 173. 08, Ry =12.32) ,6 F R IRY) R
AR R RRBLUR A - EALEH > TEARSRERY) > F7RIR > BRI > BEME > =7 o BRI fE T
N1 ARFBUERER , U X PR B A48 4 R A BN . AR L 3B AT LAFE Y, AR 4% R 4l B ) 5
6 FI%E 7 SRRV A& IR EEREAR, —F KM NI & KA FEMER Y TUXT 26 | FIsE 4 S 2
RP A S R B R R R , —H IR S RACPATIIERER I . AT LA AN FEAR SR B X A 48
MY BCETTAE .3 S E R MANE T, — 38 A7 I XA 4% e <y B BB B 0 R £, T i 2 A Aoy — o 410 1 £
SR TR, J7 22 Mrah R R, FEARER B A0 AL SR WO AR 4% e 4 U R B M 2 IR B B P 2e 7
(Fp =197.33"  Fypp =252.69" | F, o =161.45)
2.2 JURRERYIBUARES B4l R R T R

T FAL S ATERIR A TEAR SR B X MR8 AR A B E R R LR 20 AR 2 ATLIR 2 4
== FFI R 225051 66. 63 Tl 66. 83 M Z= e K AL (114.29) , YO TERIFR I (98. 14) , R B i
R AR RSN, MITERRIIRZ/DNTEa5], 7EE
BIEME . RFTRRIR IRV I AR IR Z AT I Z 04T
SERFRM, AR50 B AL PAFIFE RS B A A A%t 4
BINERAE YR IK ) B ZE 2R (Faym =3.45,
Fismm =2-34,F05 =3.86) o WK 2 EATLIFH,1E
16 ML 4 A P E R F5K 90% LA ER3EE 9 A, K |
55 7.9.13.15 1 16 i Ea & HIE R R X E] 100% , 15 4 wmﬁﬁx;@%@m 10 13
BAZERE R 3—12 L B2 YE R N, AR & K &4 Dosage of Z. bungeanum extract
PARIIERUER B A & A B ) A B Z [l 2257 A Bl RS e
%H@*Eﬁ{ﬁ‘ﬁ ’ ﬁﬂﬁ%%ﬁmﬁ%ﬁﬁ%ﬁx;ﬁ%%ﬁ Fig. 1  Selective antifeedant percentage of different dosage
lﬁ ° :E}:—F—ﬂ;ﬁﬁz: Iﬁj;f UEEJTE@% H‘J;Q,%EI uz{fm ’ E extracts of Z. bungeanum to H. armigera larvae
BB AG T ERRSEMAENREZAH
B (ASEMRB A ER BEEHR(E L),
2.3 JULAPERYI B ARES sh4h AR R RS I

T RE B ATERIRANIERUR B X AR 48 gl AR e AR TS 1, S5 R IR 3. SR 3 T LIE .2
Az AFIRIIR 22500 45.79 0 97. 54 R Z= BRI AATARER (135. 1), YR FERUER B (125. 9) A AL
(119.5) BRI B RIE RGN 720 RER U R BUE KR B/KFE T, X 3 A2 RPN FR 48 d &)
HINE BRI RIXBN B EEZER (Fapm =2-35, Fugm =2- 87, Figunm =2-56,F s =4.76) o SE— 00
AR B SERRKERT LU, EAREFEERA R AT ERR A MR B REML (& 2) ,HY
FrRBR AL AR B 5T B R R A
3 i

WREA B TR YRR R RS THY K I T HER S B AR KR A RO R R R A R EY
JE AR B —Fh e i, WA LR R R SR B B R SR, T LA R B R SE AR AT 1Y
FIRME SRR . APTTAEEATE T s X A\ SEERAS 2R A BUCR GEHENE , G5 R R A 4l R %
FHWR A R A B AR B I BRI R vy, R B A A B B, AT S B SRR AR . @ W IR
R4, &% HIEA B RMMEN YR L, RR 2 R S BRI ™, M4k 2500838 B B R4 5
B B BB R B4 o IR ZRE T W, — AR B R — e ESE MR MIR

—_

1=

S
1

Y=2.7215x + 64.996
R?=0.9891

o
S
I

0
S
I

R R /%
Selective antifeedant percentage
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PER 2 AELAEAR T P LA R R 2 A B 0
HSE R Al S 23 R E B A %, B Z R PR
Y=0.394x* - 2.7578x +48.72
RHEN TIRGEFY RO LY BT X A Y08 i 3d Bz L % R*=09777
W, R BB R . AR 5 ]
EFE ARk T B BRI R Bk 25
WA AT A T A R R, — A 52 oo |
FURATBI T O TSR A LA, R TR 5 2
P IR T RO B I AU LR AN, R 8|
EHUEPHERIK BRI R AR, B £
B AR IR RO, TORROK AT RER AL 552
b, ELBCADE A A R s o B pHL (AR A SRR ™, 3 w0l ; : o —
A AL R AR S SR R AR bR B R . AR | et

SR E T Ha 4 U AR AU BRA B2 B B BB 1 B
BE , FLr RRR O FE AR B R B R R R & 1, B B2 AEABSCHMRA RS HOELEER %
EWMFRFZ B R MW B EERRR R, /& Fig. 2 Non-selective antifeedant percentage of different dosage
TEARUIT B MR PR IS IR RS2 B pEPERg I, of NaClto H. armigera larvae
HEER A A AR B B 5 R R A %, B 1
PE— BRI IESE s BOBUR B0 1B B R ™ A Bh 9t 32 BA MR 48 dh 4l dxd HoA — s 0@ R, 5 7 4R R
IR FR R A R —2

B AR RFIPIR T R TR Z B8 g fR 5 R IR B R IR AR A 5 TR, e
FRAE W B B , B0 R, B AR B A 25 A5ORE TT B B AR 25 B o s Y . BFE B ARR S
T, EEHEEEENYEASHER R REFARN , WA R EBFIER, Bk, L2 T RR HirWiER
FIARMERL FH T AE 7 T IR BT ok e R E , WA B2 — MERF NI, AARE
W RS E YRR KA RSN S B, A TR E EE B R BT R ARk
JRIRAKEEVER) . AT AR T S8 AP EERR 2 FhIEAS 2 URY) A2 RRER Y TRAE AR B X AR 48 4l Y
FERTEE KX e 2 R B T H 8], 25 A AR R BB BT, @R B E 2B hE AR
H—H
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