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Effect of indole treatment on the resistance to tea tree tea leathopper Empoasca onukii
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Abstract: In order to clarify the effect of indole treatment on the resistance of tea tree to tea green leaf-
hopper Empoasca onukii, the cultivar Longjing 43 was used for indole induction, and the selection of E.
onukii for different tea trees was measured in the laboratory. The electrical penetration graph (EPG)
technique was used to analyze the feeding behavior of E. onukii. The effects of indole treatment on the
volatiles of tea trees were analyzed with gas chromatography-mass spectrometry, and the expression lev-
els of defense-related genes were detected by real-time fluorescence quantitative PCR. The results
showed that, during all periods, E. onukii adults tended to feed on tea trees in the control group, and the
number of adults in the control group was 2.45 times of that in the indole-treated group. The duration of
third instar nymph’s non-feeding wave (NP wave) on indole-treated tea trees accounted for 72.15% of
the total feeding time, and the duration of non-feeding wave (NP wave) in the control group accounted

for 33.07%. The duration of main feeding wave E2 in the control group was 3.58 times of that in the in-
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dole-treated group. Compared with the control group, the total amount of volatiles released by indole-

treated tea trees was significantly increased, among which a-farnesene can deter pests but attract natural

enemies. Moreover, the expression level of defense genes in indole-treated tea trees was significantly in-

creased. The results indicated that the tea trees treated with indoles decreased food intake, increased the

amount of volatiles and the expression level of resistance genes, which help to enhance the resistance of

tea tree to E. onukii.

Key words: tea tree; Empoasca onukii; indole; induced defense; feeding behavior; resistance; volatile
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F R (26+2) C OGIE 12 bR E 12 b AH R B
75% BN TS E N R 3G, BhR 2 dBe 1 TR0K .
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Eppendorf /A ] ; NanoDrop One f# #& 43 Y& St FE 11
Veriti i 38 f PCR Y, 35 [E Thermo /A 7 ; CFX96 %4 t:
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SYBR 10 pL. | F #5145 0.8 uL.cDNA 2 uL,
ddH,0 #ME 2 20 pL., KR : 95 CHUZEN: 30 s;
95 CAEVES s, A5 I TEAHN R KR E TR K 30 s,

40 MEFR . SR 27 TE TR JE R A ARG 2R3k
i, Hh SOD  APX PAL .LOX F ACX FE AN 52 b
P4 hAEXS A (Chen et al.,2020) .

#1 ZEBHER PCRIGTS|H

Table 1 Primers used for real-time quantitative PCR

B AR BlL/ R SIFH1(5'-3") B KR
Gene name Primer name Primer sequence (5'-3") Annealing temperature/°C
GADPH GADPH-F ATACCACGTCATCCTCGGT 51.9
GADPH-R ACTTATGATGAAATCAAAGCTGC 49.5
CsMAPK CsMAPK-F TTCATTCAACACAACATATTC 443
CsMAPK-R AGCAGACAATTCCATAAG 44.5
CsWRKY CsWRKY-F GCAGGAGAGTATGTCGGTGA 52.9
CsWRKY-R ACACTCGTCCGTGATAGCAT 52.9
LOX LOX-F GCTGACTGGACAACCGATGA 50.5
LOX-R CAACATATGCTTCTATGAAAATGC 50.1
SOD SOD-F GATGACGGAACTGCTTGCTT 51.6
SOD-R ATCAGGGTCTGCATGGACAA 51.2
APX APX-F GCCTCATCGCTGAGAAGAAC 493
APX-R AAGTACCAGCAGAGTGCCAT 49.8
PAL PAL-F GAATGCCGGTCTTATCCACT 522
PAL-R CGGTGAACACCTTGTCAAAC 52.9
ACX ACX-F CCTTCAAAGTCTCGCACCAC 51.6
ACX-R TGAATGAGTCAGTCGTGCCT 52.1

1.2.5 w335 5750 G HLO, 89 ) 52 Fo 5 A7

i i — & 3L 8K % (diamino benzidine, DAB) 3£
SE LA F rf ) HL O, , 20 | Wi S 25 W i A
iR H,0, 28 AR . >R H Xin et al. (2019b) J772%
PEAT YL R G , BIHC 1.2.1 M| Wb FR 1 h 280 - - 5§
Xf HEAH 25 B i R 4di A2 B pH 7.8..50 mmol/L Tris-
HCI 22 w145 10 pH 3.8.0.1% 1 3, 3'- g KL
WP IR TR E 2 A B, AP
5~6 h, kil H,O, i FR B8 B0, I3 1 2 Sl e wi g it
2RI RR B SR, RGBS A
1.3 #ESH

fifiFH SPSS 26.0 B A X £t A T4 13 i, R
Student” s ¢ K6 56 1 47 R 5 4 R ) 11 25 5 B 35 1
L8 , 30 38 B PR 28 7 25 43 W b 1 e/ 3 25 8K (least
significant difference, LSD) 15 X A W ¥ & 4 % 1t iff
17225 B E PR IR, 11 Origin 2018 4R FEE .
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(P<0.01), F 12 hite , X} HAZH S b AYAS /NG iy

il i 22 T WAL FE A SR B (P<0.01)
REFRIF 48 his}, Bi& 5 &) 2.4565(P<0.01; K1),
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w% * %
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p—
S [=)} (o] (=]
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TG i
Numbers of green tea leathoppers
[\S)

12 24 36 a8
A Time/h
1 ZR/NGE A TE S| R AN IR 2 R AR EENE =

Fig. 1 Numbers of green tea leathoppers feeding on

(=]

indole-treated and untreated tea plants
Ve R Ok €2 TN A7 s AN SLE SRS PO i e
] Z& Student” s ¢ 46 3o 75 6 9 2% 5 1 3 (P<0.01) . Data are
mean+SE. ** indicates significant difference between the treat-

ment group and control group by Student’s ¢ test (P<0.01).
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E3

B2 FNERAM SRR EPG iR

Fig. 2 EPG waveforms of tea tree green leathoppers feeding on tea plants
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e B2 2 i A BT B B ] o 24K T
g WieAh HHZH AR L AR B R B R I] (P<0.01, 11 3)
E4 I — Mk AR B2 PR B3 2 ), il BE S AE 1A
T CE I L B4 D R 22 E] 2 86.67 min, % 1835
TS A BEASA I () 38.84 min(P<0.01,&3),
2.3 5| B &b T 3 ZARHE A W0 R O B M

550} B AT B, 23k s Wik Ak B 5 vl LA N
ZOMTE LIRS  TEALER 6 hIRE, X REZH 25l 2
SR, maIWRA 32 AR IS AR B 1S A R s b
P24 hi, X BRZAASRIRAR 3] 6 B L 0 , W | Wi dh 2
ZAPTUSCEE SN 13 M LW (K 2) .

5505 REZH AR B , Vs g A B 2] A5 AR R85 ) 4
KW R . kb3 6 hirk, A FEAH ZSR R
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L SOK A7 1R P R A R o0 IR A B 2 T v (P<
0.05) , FoAth 4 Fh ¥ 2 ) i R s a5 0T HEZELAH LU Al
FHN DA AhBE 24 hisk, P B 5
BYh 6 PR, Lok B 2SRRI AR YRR
iR At B A 1 25 T 5 (P<0.05) , Hifth 3 Fp 45 & )

)RR T B B A B ) B2 A BT 3 I, (H 25 SRR i
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Fig. 3 EPG parameters of tea tree green leathoppers feeding
on tea tree plants
P B A - SR b . R A3 R AL B
X2 2 (] 28 Student” s ¢ K 30124646 22 57 1.2 (P<0.05) ATl
I 3% (P<0.01) . Data are mean+SE. * or ** indicates signifi-
cant difference between the treatment group and control group
by Student’s ¢ test (P<0.05 or P<0.01), respectively.

2.4 M5|BRALIE ST FHTHTME 4 FHLHI B B2 0

5 XF REZH A L, s e kb BB I k2 R
T H W P55 5 3 MAPK F WRKY /)26 157K
S M| AR B 0.5 h R RIEAR 8 R T 2 A
PR AE X ik B (P<0.01, B 4) o T[N S 4 h
BF, 2% B oK R R 3 A2 A B I OC S g 2K [ LOX I
ACX Jolk By e 2L K SOD F1 APX VL B A 4 1%
WA I K] PAL AR XS 26 A Y 550 R AL AR
W T (P<0.01,185)

DAB Qe (25 R W FEM| WA BRES R - B A
WY I P T TE BRE A, TEAR AL BR A I R R B
(1 6) , FHIZ AL M BELS AT A HLO, L E .
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Table 2 Qualitative and quantitative comparison of tea tree volatiles under different treatments ng/h
5 wEw 6h 24h
No. Compound XFHEZH Control — Ab¥EZH Treatment  XJHRZH Control  AbFEZH Treatment
1 MiC-3-CL A (Z)-3-hexen-1-ol ND 0.22+0.02 ND 0.16+0.01
2 2K £ Styrene ND 0.46+0.05 ND 6.70+0.58
3 a-IK ke o-phellandrene ND 0.02+0.01 ND ND
4 “KH % Benzaldehyde 1.19+0.16 a 1.50+0.07 a 0.69+0.12 b 1.41+£0.21 a
5 ¥ B Bucalyptol ND 0.42+0.04 ND 0.86+0.03
6 F#E0 Limonene ND 0.32+0.03 0.16+0.03 a 0.33£0.07 a
7 ZKHI i Benzyl alcohol ND 0.77+0.18 ND 0.87+0.17
8 J5 1% Linalool ND 0.170.02 ND 0.24+0.02
9 T-f¥% Nonanal 1.48+0.30 a 1.67£0.31 a 1.09+£0.05 b 1.43£0.09 ab
10 7K . Phenylethyl alcohol ND 0.28+0.04 ND 0.50-+0.09
11 RS Benzyl nitrile ND 0.27+0.08 ND ND
12 7K %1% H fif Methyl salicylate 0.37£0.07 b 1.6240.21 a 0.90+0.13 a 0.99+0.13 a
13 241 Decanal 1.21£0.31 a 1.39+0.22 a 0.96+0.05 b 1.79+0.24 a
14 a-7%Je i a-farnesene ND 3.79+0.30 ND 0.78+0.09
15 T FARE Cedrol 1.51£0.32 a 1.660.08 a 0.83+0.09 b 1.35+0.18 a
S Total 4.76 b 14.56 a 4.63b 10.55 a

ND FRARKE M ] R8s P8R . [RIFTANR 51 RN [F] — i [l A B 5 00 B 21 22 [H) 28 LSD A K 30 22 57t i

% (P<0.05) . ND indicates not detected. Data are mean+SE. Different letters in the same row indicate significant difference be-

tween the treatment group and control group at the same time by LSD test (P<0.05).

1 XFH&4H Control

I AR Treatment

E 120 A 30 rB *%

g 10t 25 ¢

g

% 8+ 20

2 6f 15

=

o 4tk *x 10 +

];ﬂ-‘g] 2 - * ol 5 | k% k%

: = = § e

z . . . I . — — .

= 1.0 2.0 4.0 8.0 0.5 1.0 2.0 4.0 8.0
F 18] Time/min

Bl 4 TEIBESIHT S MAPK(A)F1 WRKY(B) BB R RIEE
Fig. 4 Indole induction regulates the relative expression levels of MAPK (A) and WRKY (B) genes in tea trees
P TP BSHE S T SR A o R 43 1) 3RS A B ZH 5 X6 B 2H 22 [A] 28 Student” s « 46 07546 56 25 57 b 25 (P<0.05) FI Wi 2%

(P<0.01), Data are mean+SE. * or ** indicates significant difference between the treatment group and control group by Student’s ¢

test (P<0.05 or P<0.01), respectively.
3 itk

AR PSR AR S0 R X B A P e 2H
BCE AT M ) H )7 15 (George et al., 2020) , EL 4%
ZIT % EMY AR LR 5 R A AT
PEFIAR 1 B U5 AR Y B e 93 S5 22 O T
A5/ NER I W A 7 A 1) EPG R DS, AR
Rl sk B 1Y EPG B 5 4 3 (2012) Y BF 52 45 1
—E, K R AR YR SR 1) EPG I 1Y
MNP I FF 1 (Xu et al.,2020) o 2425 /NG F T 4

IR, B B R R A4 R BLEL U, IEAs 1 %
BB RMIRE, o IR (4290 ,2012) . E2 PRI
E3 358 = sh BB ™= A= % E (Jin et al. ,2012) ,
FEVEZ R BRI /Y EPG AT s AR T LA 22 5]
5 E3 AR BEIE , a7 it Fts mUBRCE H iy G I
(Prado & Tjallingii,2011) , 7 # K&\ Nilaparvata lu-
gens H I N5 I (Seo et al.,2009) 55 , X L L AR 5
o = B o MR R BT A Bl gl B i R oG
(Trebicki et al.,2012) . ASHBFFEL5 R K], Z5/Nagrt
L g W b PSS AR R IR Y NP B AR 8 I [ 4
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Fig. 5 Relative expressions of defense-related genes in
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Fig. 6 Accumulation of H,O, in tea leaves treated
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TRAH ¥ 5 194 i (Shen et al., 2012) ; [Al B A 2 5
A= A SR, 2 T 5 AR A 7 AR B M (Schwei-
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R 5, PRIERE P ) IE F A K R B (AR AR K
#F,2003; ZEEEBEAE 2013), WINEE ST, R
SOD T APX 3% 2 P HE PR i 3Rk 1 1 25 4 g, R g
WiZ5 S AT AU 25 B Ak R etk i 4 s A 1
Ptk . PAL JRAEAL IR PN Be 28 AR 72 19 S S i
— SEFE S AP VI ORI AR T ZE AR R AR
BEEEER S W) 5 Y 7= A= (Huang et al., 2010) . FEHY#H
A B VE R AU F S 20 52 F ALY PAL, {2
AKIBR R R A 1 ) BB A 57 B, DT L L
A& A 204 (Santiago et al.,2013) . A B
G % B |WieAh B RS A rp (1) PAL F PR 3 3K it 35448
o, 6B S| T T R R BT R A AE ) A, Be R
iR AR AT B T4 R A0 2 /N W B
ZE LAk, eI s W T L E i 5 e 2 A A T oA L
K4 MAPK {5 538 % A9 B A0 AH SC I A1 H,0, 55
BIFARAR DAL B, 42 B T] 4220 5 A X 25 /N e
i P

ARSI 7 T 255 7N P Xof e [ e A 3 A 114 B
B bk, A 2 2 B g e u] A48 55 /N ek i e %
W BB AT N, 4 AR 2R R 5 A ERCE
(] o P e b B J 35 N T AR R 4 2 P A IS R
I W T AR B AR A/ NGR RR RE D . I H
FE43 2 T UE S5 W b 35 1T ASTE 2SR P B
FE ek, B ws s P BB TG ASAR X A5 /NS e
1) I AEIAE AT 5 2 AL, E B SN g e 7y 175 e

W S R AT UK
& # 3 Wk (References)

Bian L. 2014. Chemical ecological and physical regulation of Empo-
asca vitis Gothe based on long-range host location. PhD thesis.
Beijing: Chinese Academy of Agricultural Sciences (in Chinese)
(177 . 2014, JE TR0 AR 27 5 AL AL A R/ e i A 2/
SRR . P2E A0 . Jeat: P ELO BB

Bigeard J, Hirt H. 2018. Nuclear signaling of plant MAPKSs. Frontiers
in Plant Science, 9: 469

Calumpang SMF, Navasero MM, Burgonio GAS, Navasero MV. 2014.
Repellency of volatile organic chemicals of kakawate, Gliricidia
sepium (Jacq.) Walp., to rice green leathopper, Nephotettix vire-
scens (Distant) (Hemiptera: Cicadellidae). The Philippine Agri-
cultural Scientist, 97(2): 148-154

Chen SL. 2020. Establishment of screening system for volatiles that in-
duces tea plant defense against tea green leathopper and prelimi-
nary study on (E)-nerolidol induction mechanism. Master thesis.
Beijing: Chinese Academy of Agricultural Sciences (in Chinese)
(BT . 2020. 755 2 WL 2/ N - A iy O 0 A R 1
7 b 2 AR AL A HIL R . B2 A0 3. JEat: o
FE AR

Chen SL, Zhang LP, Cai XM, Li X, Bian L, Luo ZX, Li ZQ, Chen ZM,
Xin ZJ. 2020. (E)-nerolidol is a volatile signal that induces de-
fenses against insects and pathogens in tea plants. Horticulture
Research, 7: 52

Chen ZM. 2013. Chemical ecology of tea pests. Shanghai: Shanghai
Scientific & Technical Publishers (in Chinese) [ B 5548 . 2013.
A E A E AR LI BRSO RG]

Cheng AX, Xiang CY, Li JX, Yang CQ, Hu WL, Wang LJ, Lou YG,
Chen XY. 2007. The rice (E) -beta-caryophyllene synthase
(OsTPS3) accounts for the major inducible volatile sesquiter-
penes. Phytochemistry, 68(12): 1632-1641

Erb M, Veyrat N, Robert CAM, Xu H, Frey M, Ton J, Turlings TCJ.
2015. Indole is an essential herbivore-induced volatile priming
signal in maize. Nature Communications, 6: 6273

George J, Kanissery R, Ammar ED, Cabral I, Markle LT, Patt JM, Ste-
linski LL. 2020. Feeding behavior of Asian citrus psyllid [Di-
aphorina citri (Hemiptera: Liviidae)] nymphs and adults on com-
mon weeds occurring in cultivated citrus described using electri-
cal penetration graph recordings. Insects, 11(1): 48

Hu XS, Zhao HY, Hu ZQ, Li DH, Zhang YH. 2008. EPG comparison
of Sitobion avenae (Fab.) feeding behaviors on three wheat vari-
eties. Scientia Agricultura Sinica, 41(7): 1989-1994 (in Chinese)
[HAEUIE, X S, WIAELDC, 427508, 5K 3741 . 2008, 22 KA I 7E
3AN/INZE iRl 1 BUETAT O 9 EPG HUER . LR OE R, 41(7):
1989-1994]

Huang JL, Gu M, Lai ZB, Fan BF, Shi K, Zhou YH, Yu JQ, Chen ZX.
2010. Functional analysis of the Arabidopsis PAL gene family in
plant growth, development, and response to environmental
stress. Plant Physiology, 153(4): 1526-1538

James DG, Grasswitz TR. 2005. Synthetic herbivore-induced plant



122 iR/ AN S 514

volatiles increase field captures of parasitic wasps. BioControl,
50(6): 871-880

Jin S. 2012. Resistance mechanisms of tea plant cultivars to tea green
leathopper. PhD thesis. Yangling: Northwest A&F University (in
Chinese) [ . 2012. AR RS iR 5 IR /)it AL B4
P L =Y VA7 G 70 iR | 7 S N 2 BN |

Jin S, Chen ZM, Backus EA, Sun XL, Xiao B. 2012. Characterization
of EPG waveforms for the tea green leathopper, Empoasca vitis
Gothe (Hemiptera: Cicadellidae), on tea plants and their correla-
tion with stylet activities. Journal of Insect Physiology, 58(9):
1235-1244

Li YH, Xiao NW, Liu YB. 2021. Mechanisms of repression and termi-
nation of jasmonate signaling in plant defense. Journal of Plant
Protection, 48(3): 563-569 (in Chinese) [257K %€, 1 g 3C, X1 53
U . 2021, AHY B PSRRI RR A5 - e R 5 2 1k AR HIAL
il AR 2R, 48(3): 563-569]

Li ZQ, Li JX, Zhang G. 2013. Expression regulation of plant ascorbate
peroxidase and its tolerance to abiotic stresses. Hereditas, 35(1):
45-54 (in Chinese) [Z=VF 55, ZEHE, kMR % . 2013, HEPIPLIR
1P 0ok S A A T ) 330 9 L K T A W k3 T 52 4
AL, 35(1): 45-54]

Lou YG, Du MH, Turlings TCJ, Cheng JA, Shan WE. 2005. Exogenous
application of jasmonic acid induces volatile emissions in rice
and enhances parasitism of Nilaparvata lugens eggs by the para-
sitoid Anagrus nilaparvatae. Journal of Chemical Ecology, 31
(9): 1985-2002

Ma XJ, Zhu DH. 2003. Functional roles of the plant superoxide dis-
mutase. Hereditas, 25(2): 225-231 (in Chinese) [ & 1R, 4K
1 . 2003. 408 S 1L W B AL T (SOD) I L E Jié . 18 4%, 25
(2): 225-231]

Picazo-Aragonés J, Terrab A, Balao F. 2020. Plant volatile organic com-
pounds evolution: transcriptional regulation, epigenetics and pol-
yploidy. International Journal of Molecular Sciences, 21(23):
8956

Prado E, Tjallingii WF. 1994. Aphid activities during sieve element
pun-ctures. Entomologia Experimentalis et Applicata, 72(2):
157-165

Qin DZ. 2003. Taxonomy study on Chinese Empoascini (Homoptera:
Cicadellidae). PhD thesis. Yangling: Northwest A&F University
(in Chinese) [Z33H I . 2003. H [l /)N - e 43 2 B 5 () 3
H: R, WA A0S 0 PHILARMBHEIR ]

Santiago R, Barros-Rios J, Malvar R. 2013. Impact of cell wall compo-
sition on maize resistance to pests and diseases. International
Journal of Molecular Sciences, 14(4): 6960-6980

Schweiger R, Heise AM, Persicke M, Miiller C, 2014. Interactions be-
tween the jasmonic and salicylic acid pathway modulate the
plant metabolome and affect herbivores of different feeding
types. Plant Cell and Environment, 37(7): 1574-1585

Seo BY, Kwon YH, Jung JK, Kim GH. 2009. Electrical penetration
graphic waveforms in relation to the actual positions of the stylet
tips of Nilaparvata lugens in rice tissue. Journal of Asia-Pacific
Entomology, 12(2): 89-95

Shen HS, Liu CT, Zhang Y, Meng XP, Zhou X, Chu CC, Wang XP.

2012. OsWRKY30 is activated by MAP kinases to confer
drought tolerance in rice. Plant Molecular Biology, 80(3): 241~
253

Sobhy IS, Erb M, Turlings TC. 2014. Plant strengtheners enhance para-
sitoid attraction to herbivore-damaged cotton via qualitative and
quantitative changes in induced volatiles. Pest Management Sci-
ence, 71(5): 686693

Trebicki P, Harding RM, Rodoni BC, Powell KS. 2012. EPG monitor-
ing of the probing behaviour of the common brown leathopper
Orosius orientalis on artificial diet and selected host plants.
Arthropod-Plant Interactions, 6(3): 405-415

Wang GC. 2010. Ecological functions of tea plant volatiles induced by
three herbivores. PhD thesis. Beijing: Chinese Academy of Agri-
cultural Sciences (in Chinese) [ [H & . 2010. =FpFE HiF T4
R DA SR . - EEAA0e 3. st ER R

Wang X, Liu XF, Zhou YJ, Zhang GF. 2014. Molecular mechanism of
expression and regulation of SOD gene in plant. Chinese Journal
of il Crop Sciences, 36(2): 275-280 (in Chinese) [ T A, X
&, FECE, SRR A . 2014, KT SOD FEH B I Y 4T AL
il T E R E AR, 36(2): 275-280]

Xin ZJ, Cai XM, Chen SL, Luo ZX, Bian L, Li ZQ, Ge LG, Chen ZM.
2019a. A disease resistance elicitor laminarin enhances tea de-
fense against a piercing herbivore Empoasca (Matsumurasca)
onukii Matsuda. Scientific Reports, 9: 814

Xin ZJ, Chen SL, Ge LG, Li XW, Sun XL. 2019b. The involvement of
a herbivore-induced acyl-CoA oxidase gene, CsACX]I, in the syn-
thesis of jasmonic acid and its expression in flower opening in
tea plant (Camellia sinensis). Plant Physiology and Biochemis-
try, 135: 132-140

Xin ZJ, Yu ZN, Erb M, Turlings TCJ, Wang BH, Qi JF, Liu SN, Lou
YG. 2012. The broad-leaf herbicide 2, 4-dichlorophenoxyacetic
acid turns rice into a living trap for a major insect pest and a
parasitic wasp. New Phytologist, 194(2): 498-510

Xu CL, Lu CY, Piao J, Wang YX, Zhou T, Zhou YJ, Li S. 2020. Rice
virus release from the planthopper salivary gland is independent
of plant tissue recognition by the stylet. Pest Management Sci-
ence, 76(9): 3208-3216

Ye M, Glauser G, Lou YG, Erb M, Hu LF. 2019. Molecular dissection
of early defense signaling underlying volatile-mediated defense
regulation and herbivore resistance in rice. The Plant Cell, 31(3):
687-698

Ye M, Liu MM, Erb M, Glauser G, Zhang J, Li XW, Sun XL. 2021. In-
dole primes defence signalling and increases herbivore resis-
tance in tea plants. Plant, Cell & Environment, 44(4): 1165-1177

Ye M, Veyrat N, Xu H, Hu LF, Turlings TCJ, Erb M. 2018. An
herbivore-induced plant volatile reduces parasitoid attraction by
changing the smell of caterpillars. Science Advances, 4(5):
eaar4767

Zhou GX, Qi JF, Ren N, Cheng JA, Erb M, Mao BZ, Lou YG. 2009.
Silencing OsHI-LOX makes rice more susceptible to chewing
herbivores, but enhances resistance to a phloem feeder. The Plant
Journal, 60(4): 638-648

(STHES 3 = £47)



