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ARERA 2015-2016 SFH - A% EFARBE T B R L A RGEE T Es  AMTHIR R ERB R EX%
FrREEETHAETHMINHRERMAES - BB RBET > KGR TEREARHBABEEST] HA
# (Coccinellidae * 99 ~ 10 & 0.1% 7k # & ¥ B & 32 40 4 438 &) » 3£ ¥ #} (Chrysopidae * 10 ~ 1 & 0.1% 7k
A E P BG R P LA S ) A RFEEAE (Syrphidae 0 99~ 0.1 & 0.01% KA5EL P ESE I a8 TR E) « jskAt
(Anthocoridae * P74 KA R W BS R 2240 2 S &) » F 54 (Miridae * 99 ~ 10 ~ 0.1 & 0.01% A& B 82 7 B & 22
WASFRAE) A% 54} (Staphylinidae * 99% KB EL T ES R LA FH L) MRk Rk o 1258 F &3
AR BAFE TR TR B LA R RACH R P B e RE A R 2 R

RABEE | KIGEE TS - EtERE - EVIPE -

IS

/K5 W i (methyl salicylate) 4447
(wintergreen oil) ‘& —fE 2 MEE &Y (phenolic
compound) » Fif AW 5T H 7K 5 % H s 2 BLFE Y)
By K2 E DU i [ R M B B o /KGR H B
KK & RS AL 1R - REKIGEE H B
FZENEYRRN - MR RS RE KGR H
BEFE UA 22 A (Shulaev ef al. 1997; Kessler &
Baldwin 2001, 2002; Park et al. 2007; Vlot et al.
2008) o

HATC A 2D 10 DL FAEY) 2 & 8/ e
ERGEROKGHE TR HPaE: Kes—
BEEEGG (Tetranychus urticae Koach) &2 (Dicke
et al. 1990) ~ & 7l & — B BE I 15 = (Dicke et
al. 1998) ~ & I\ Z — Bh B i 5 2 (Agrawal et
al. 2002) ~ H BL 8 2 LU H 1 (Pieris spp.) & F
(Geervliet et al. 1997) ~ FLEZRIAFE] (Psyllidae)
E R GE (Scutareanu ef al. 1997) ~ 1B {EE 5
GHIF (Phorodon humuli Schrank) f& 2 (Campbell

et al. 1993) ~ 82 (bird cherry) #EZRARIF G
= (Glinwood & Pettersson 2000; Ninkovic et al.
2003) ~ B §5 B RISEN % 4 (8% (Leptinotarsa
decemlineata Say) &% (Bolter et al. 1997) ~ FAE
(Nicotiana attenuate) ¥ Z T H E & N EFRTGE
(Kessler & Baldwin 2001) }z Lotus japonicas 8%
T BEEEGR G E (Ozawa et al. 2000) o KK 1R
FR Bt s a B B SRR Y -

A 5% 7K 45 I B S T 0 5 [ 26 e KR
James (2003a, 2003b, 2005, 2006) DL = LIS
FC 7K 45 B HR B s WP FH s e g FH S L LS 5
T EMFiE (hover flies) ~ KHERIE (Geocoris pal-
lens Stal) ~ & I T & (Stethorus punctum picipes
Casey) ~ &k5& (Chrysopa nigricornis Burmeister
K¢ Chrysopa oculata Say) ~ /NEftFEE (Orius tris
ticolor White) » Lee (2010) DL [ (a5 4 L /K45
B H B IS F R B SR i 502 (Chrysopidae) J¢
/NEBTERESR o James & Price (2004) A %% HH DA
= OIS K5I SR sh T4k 502 (C. ni-
gricornis) ~ t35M% (Hemerobius sp.) ~ B (Der-
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aeocoris brevis Uhler) ~ & i D &5 K /NBEIEHE 2
S5 fEEHE M KL o James & Grassswitz (2005)
7> %) HH DA s B 3R A B /K A5 1 B B S 2 S 1
B/ (Encyrtidae) 27 4:14& Metaphycus sp.
/N R (Mymaridae) &7 AE # Anagrus spp. © Ro-
driguez-Saona et al. (2011) > &k & H DL = B
R FL K 5% F B S F v B S T e I Rt
(Syrphidae) ~ ¥l & &} (Coccinellidae) Jz F 15 Fl
(Chrysopidae) ZEf &Kl © Zhu & Park (2005)
K& H DA 3 B K A5 1 B B S 35 5 |
T E2I& (Coccinella septempunctata L.) » [EIE2
&) » Shimoda er al. (2002) #£¥ 7& & (lima bean)
R KOKG I il e =5 S8 B i Al
B (Scolothrips takahashii Priesner) - De Boer &
Dicke (2004) 7> Y 2% 5 Be b o8 B 2 A1 7 A
(Phytoseiulus persimilis Athias-Henriot) 8332 7K
Bl BEA | -

PR | Eaa K » TEA S H Mallinger
et al. (2011) 568 it /K A5 8% HH BRI 5 | v 0 0 e
EHS FR R K SIS RS - Gadino et al. (2012) 1
5] FE G M S (260 lures ha') ZKASHE F 58
ZIFEHM &SRR - Woods er al. (2011) {EIH
JEIAE FH i R 7K 45 B FH e 8 7 5 | B i Bl e M
HIGE (K 40-91% —BHEEMERE - Bah RET
7~ TERZKG B F B 5 2 &/ W AR V)05 )6 Ry V8
jj o

BEMNEBEREMNE  —HSHEET
BHVELRHE - RIS RS 6 E 2
BRITHERHTTT A - £YIEAE R#EE
M REP A E & — L e - R K&
Fia757% (Pehaflor & Bento 2013) = {HAEY58
FHESREHEESMREEED 2417
B i 25 R B RUSR o WHAT A 2 E ) oK R » 5
REWR 5| K EAIZR - 2 HH R AR VI 06 T B B g
(Stenberg et al. 2015)  7KA5HE FHES{F Fy—TEERL
B EIEZEE S -PN (GOEr =k b L il
i HATER R HE R E RGN Egs o 25
JE 7~ EHREIRY V& T - MR B Al e Y 7K
Pl FFEE L  [ R AE - At RIFFTREZE
B P SR I DL B 0 RS AR B A (BB 8 /K A5
HfE - 172 20152016 & FTREA MBI AV &
PER AR » MRS R EI R AR R - #E

67 % 531

FH L TR B 5T B M S AE BRI K A5 8% R B 7% F
MR 55 47 B P R B S8R e AR A 3% e Al FH /K AG T
HEEE s E S YD ae BT -

MR ESE

A e B P R K 5 B B (99%) R diK
% (ethanol) » HREE H & BB R ARA
H (A& &) - EHIEEE (1.9 cm x 6 cm)
f#% B Kimble 2\ 5] (Vineland, NJ, USA) » & 55
(37 cm x 19 em) FFIREARE (H1K 0.1 ecm) %
HERKEZEAT (BB E ) -

Al H AT A KSR HEE R e 2 R
2% James (2003b) Y7574 > KFEHBEIE A 73
BIHEA 99~ 10~ 1~ 0.1~ 0.01% /K5 H s (1L
O KE R ~ SO (DTS Ethanol pE
4H) RHEFFZE A RINIIET RS (DL % Blank
FRHEAH) - BEEH F AR A —EK 03 cm
Bl LB K5 PR AR B ZRBH - SRR
BEBHEaE DR RS e

KA1 F BE 4 e = 35 AR Y 775 2 B Dong
& Hwang (2016) » /K57 H BERE i 25 DA IR 4R
HiET% > HIRGZR RS R B 7 RInvEAFL
AR K5 1 B B R I S M N s (o b il 1% - B
{lEl & R 2 Y s R ARG B Y S R A e 1
REHIHRE

HEMERE R E R mEs (a9
10~ 1~ 0.1 ~ 0.01%7Ki5 &S ~ Ethanol T, Blank)
HEaMREHNEERBMABRESE
(24°01'44.6"N, 120°41'41.7"E) » & mEL K
10 ha » - SEAEME R A R To 5 - k- B - &
% EHER A TERE AN SZFEERN EH
UETHEEER] R > BRI AR K88 A s E i
I AR EE ) - SRR AR E R
BN EYIR R F B R H# R X 28 | (Dong &
Hwang 2016) » & & BRI FF 270 25 m « it
20152016 FF R HETHHAE - FfFH 2 wk i 1

RS e RO GREER) RE
B HRH 20 HE - HE ARG
5t E H KL VU2 (Shin 2011) 23 B4 38 &
N

al B F 15 %% 36 & f Y2 B SAS-EG (Version
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7.1, 2014) Gt ATEES - HETETT 0T (analy-  HADL0.1% KIGEE HERIE A B E S o R
sis of variance; ANOVA) 1% » FDIR/NEEE =R HIZFEIF » KGEEFERHEEANEZRAFHE
14 H1E% (least significant difference test; LSD test) E I IRAEFEHE N E T RE RKERE
S EEREEY - KERTEAEAREE 0 KERFRERETH B M E S
BLLE 434744 > [E]I% T Ethanol % Blank A% se I RMERE - AEREITHE © 0.1% K58 H S

B R A R - REFERERFET - B RHFA R E S0
T BRMERERR AT (R 1) - st LUK
wE A i s RS IR AT I B MR R R 2 - 5%

mnA

B LB A EEE R R MR B EA SUR R
A 7K A5 R TP B B A Y 2015-2016 5258 (AR /KIGEE PR ERAH > 2015-2016 4 FE #7E
A BEEEH RAEFHE SR e ERE FHH MRS R E SR EIRE - R 2)

1. 2015-2016 AR 2 /K5 BRI SR E ek s et KBz 8eR -

Table 1. The effectiveness [means (+ SE)] of methyl salicylate (MeSA) at different concentrations on attracting
predators in fruit orchards in 2015-2016".

Mean number of predators (+ SE)

20152016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 826.2(24.5)b 278.8 (18.8) a 267.8 (9.3) be 136.6 (9.1)b 143.0 (9.8) be
10% MeSA 840.6 (24.0) b 267.8 (20.9) a 2742 (5.7)b 142.4 (11.6) b 156.2 (9.0) b
1% MeSA 791.4(27.2) b 238.8 (26.4) a 241.8 (11.4) cd 154.2(63)b 156.6 (7.8) b
0.1% MeSA 950.4 (13.3) a 254.0 (23.5) a 317.4(129)a 193.6 (11.2)a 1854 (11.1)a
0.01% MesA 810.2(22.1)b 2494 (25.7) a 266.2 (11.9) be 143.0 (14.8) b 151.6 (53)b
Ethanol 644.8 (18.8) d 169.4 (16.2) b 212.8 (5.5)de 140.6 (10.4) b 122.0 (11.2) ¢
Blank 715.6 34.1) ¢ 222.6 (16.8) ab 211.6 (13.9) e 161.4 (11.8) b 120.0 (3.3) ¢

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each natural enemy, means followed by the
same letter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July;
Autumn: August-October; and Winter: November—January.

2. 2015-2016 A [ERE 2 /KGR BT SRE ek 5 (BB REREUZ S8R -

Table 2. The effectiveness [means (+ SE)] of methyl salicylate (MeSA) at different concentrations on attracting An-
thocoridae in fruit orchards in 2015-2016".

Mean number of Anthocoridae (+ SE)

2015-2016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 98.6 (4.7)b 12.4 (1.9) ab 63.4(1.9)b 14.4 (1.3) be 8.4 (1.1) be
10% MeSA 103.4 (6.1) b 9.8 (1.5) be 68.2(2.0)b 17.8 (2.5) ab 7.6 (0.3) be
1% MeSA 854 (74)c 3.6(1.0)d 61.0(5.6)b 14.6 (1.9) be 6.2(0.7)c
0.1% MeSA 145.6 (2.5) a 13.8(1.8)a 91.0(33.2)a 23.8(1.2)a 17.0(1.2)a
0.01% MesA 101.8 (6.2) b 5.0(0.3)c 70.6 (4.7)b 16.6 (3.0) be 9.6(1.5)b
Ethanol 63.6(3.3)d 2.8(0.7)d 358(34)c 18.8 (3.8) ab 62(12)c
Blank 67.2(2.7)d 32(0.7)d 472 (4.6) c 104 (2.2) ¢ 6.4 (0.9) be

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each column, means followed by the same let-
ter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July; Autumn:
August—October; and Winter: November—January.
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3. 2015-2016 FEA R 2 /K5 BRI SR E T 375 SRR 8eR -

Table 3. The effectiveness [means (+ SE)] of methyl salicylate (MeSA) at different concentrations on attracting Mi-

ridae in fruit orchards in 2015-2016".

Mean number of Miridae (+ SE)

2015-2016
Treatment Full year Spring Summer Autumn Winter
99% MeSA 352(24)b 3.8 (0.6) ab 23.8(1.9)b 6.4 (1.1) be 1.2(0.3)cd
10% MeSA 33.0(L.1)b 3.2(0.7) be 204 (1.2)b 72(1.0)b 2.2(0.4) be
1% MeSA 22.8(l4)c 0.6 (0.3)d 14.8(1.2)¢c 5.4(0.7) be 2.0(0.6)c
0.1% MeSA 61.6(3.1)a 44(04)a 376 (3.4)a 13.8(0.8) a 58(04)a
0.01% MesA 316 (25)b 22(04)c 214(2.00b 7.0(1.3)b 1.0 (0.5) cd
Ethanol 11.2(1.1)d 0.0 (0.0)d 8.8 (0.6)d 2.4(0.5)d 0.0 (0.0)d
Blank 19.8(3.2) ¢ 0.0 (0.0)d 122 (2.2)d 42(1.0)cd 3.4(0.7)b

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each column, means followed by the same let-
ter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July; Autumn:

August—October; and Winter: November—January.

4. 2015-2016 FA[FERE 2 /KGR B SRE 6k 5 Rl 80 -

Table 4. The effectiveness [means (+ SE)] of methyl salicylate (MeSA) at different concentrations on attracting

Coccinellidae in fruit orchards in 2015-2016".

Mean number of Coccinellidae (+ SE)

2015-2016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 609.8 (21.8) abc 238.6 (18.9) a 152.8 (6.8) ab 101.8 (8.9) be 116.6 (8.4) be
10% MeSA 621.6 (15.4) ab 237.0 (19.5) a 160.0 (5.1) a 96.2(9.9)¢c 128.4 (6.9) ab
1% MeSA 588.0 (30.2) be 210.0 (27.8) ab 138.8 (9.8) be 108.0 (7.8) abc 131.2(7.1) ab
0.1% MeSA 657.6 (10.6) a 221.6 (23.0) a 158.0 (10.9) ab 131.4(13.7) a 146.6 (10.3) a
0.01% MesA 597.6 (22.3) abc 224.6 (25.0) a 149.4 (7.1) ab 97.8 (12.8) be 125.8 (5.3) ab
Ethanol 487.6 (23.2)d 151.2(164)b 142.4 (7.0) abc 95.0(8.3)c 99.0 (11.4)c
Blank 554.6 (28.8) ¢ 200.0 (16.9) a 127.4(9.2) ¢ 126.6 (11.5) ab 100.6 (3.0) ¢

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each natural enemy, means followed by the
same letter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July;

Autumn: August-October; and Winter: November—January.
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5. 2015-2016 A [ERE 2 /KGR BT SRE ek 5 [ R RERBUZ 8eR -
Table 5. The effectiveness [means (+ SE)] of methyl salicylate (MeSA) at different concentrations on attracting

Chrysopidae in fruit orchards in 2015-2016".

Mean number of Chrysopidae (+ SE)

2015-2016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 4.0 (0.8) ab 1.6 (0.7)a 1.8(0.3)a 0.6 (0.3) be 0.0 (0.0) b
10% MeSA 52(l.1)a 0.6 (0.3) ab 22(0.7)a 1.8(0.6)a 0.6 (0.3) ab
1% MeSA 4.8(0.7)a 1.2(0.3)a 1.8(0.3)a 0.6 (0.3) be 1.2(03)a
0.1% MeSA 42(0.6)a 0.6 (0.3) ab 3.0(0.6)a 0.0 (0.0) ¢ 0.6 (0.3) ab
0.01% MesA 3.6 (0.5) ab 1.2(0.3)a 1.8(0.6)a 0.0 (0.0) ¢ 0.6 (0.3) ab
Ethanol 2.4(0.5)b 0.6 (0.3) ab 0.0 (0.0) b 1.2 (0.6) ab 0.6 (0.3) ab
Blank 0.0 (0.0) ¢ 0.0 (0.0) b 0.0 (0.0)b 0.0 (0.0) ¢ 0.0 (0.0)b

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each column, means followed by the same let-
ter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July; Autumn:

August—October; and Winter: November—January.

2 6. 2015-2016 FA[ERIE Z /KGR FFHER T RE T8 5 [ & WHE R ML Bk -

Table 6. The effectiveness [means (+ SE)] of different concentrations of methyl salicylate (MeSA) on attracting

Syrphidae in fruit orchards in 2015-2016"

Mean number of Syrphidae (+ SE)

2015-2016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 9.8(0.8)a 2.2(0.4) ab 4.8(03)a 0.0 (0.0) ¢ 2.8(04)b
10% MeSA 11.8(1.6) a 2.8 (0.4) ab 2.8 (0.8) be 1.8 (0.6)a 44(0.8)a
1% MeSA 6.6(1.5)b 3.6(1.3)a 1.2(0.6)d 0.0 (0.0) ¢ 1.8 (0.3) be
0.1% MeSA 7.4 (0.4) ab 1.2(0.3)b 3.0(0.3) ab 0.6 (0.3) be 2.6(0.6)b
0.01% MesA 11.0(1.2) a 3.6(09)a 4.0(0.6)a 1.2 (0.6) ab 22(04)b
Ethanol 7.6 (0.9) ab 1.6 (0.7) b 1.8 (0.6) cd 0.0 (0.0) ¢ 42(0.2)a
Blank 52(04)b 2.8(0.7) ab 0.6 (0.3)d 1.2 (0.6) ab 0.6(0.3)¢c

* Experiment conducted in an orchard at Taiwan Agricultural Research Institute. For each column, means followed by the same letter
are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July; Autumn: Au-

gust-October; and Winter: November—January.
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7. 2015-2016 A [ERIE Z /KGR B R E 655 (Rl a PR R B8R -

Table7. The effectiveness [means (+ SE)] of different concentrations of methyl salicylate (MeSA) on attracting

Staphylinidae in fruit orchards in 2015-2016"

Mean number of Staphylinidae (+ SE)

2015-2016

Treatment Full year Spring Summer Autumn Winter
99% MeSA 68.8(1.8)b 20.2(0.4)a 212(1.1)a 13.4(0.4)d 14.0(1.2)a
10% MeSA 65.6(3.8)b 144 (1.1)cd 20.6 (0.9) a 17.6 (2.3) cd 13.0(1.1)a
1% MeSA 83.8(5.1)a 19.8 (1.9) ab 242 2.7)a 25.6(2.0)a 142(0.7)a
0.1% MeSA 74.0 (6.3) ab 12.4(0.9)d 248 (1.7)a 24.0 (4.3) abc 128 (1.8)a
0.01% MesA 64.6 (2.7)b 12.8(1.3)d 19.0(1.8)a 20.4 (1.9) abc 12.4(0.7)a
Ethanol 72.4 (4.8) ab 13.2(1.0)d 24034)a 23.2(1.9) ab 12.0 (1.2) ab
Blank 68.8(2.7)b 16.6 (1.3) be 242(1.8)a 19.0 (1.8) bed 9.0(1.2)b

“ Experiments conducted in an orchard at Taiwan Agricultural Research Institute. For each column, means followed by the same let-
ter are not significantly different at P < 0.05 (Fisher’s protected LSD test). Spring: February—April; Summer: May—July; Autumn:

August—October; and Winter: November—January.

Fiv A 7K 155 e FH i s B 4H 7% 20152016 45
A il aRH R R E B
AR B E R - PERIRE S - & 99% K5
i H B N B R R R E S
Rl PHH R ERE > KR BN E ~ PO
2% HiEWSERHa RIS MR EE
C R

=
g afl

KGR EERRIAM AR EE > SiEfe
MR E AN - i - (TSR - 5 - KIR
R - U R ERS > G2KG0RF RS
5] (Drukker et al. 2000; James 2003b; James &
Price 2004; James 2005; Zhu & Park 2005; James
2006; Woods et al. 2011; Gadino et al. 2012) -
A5 B 20152016 - ELE R MEBERA
K5 B B i R B A 7 4 A P B S R A A
T& 5 25 HO 4 & M R B - IR 4 4 R 18 1l 25
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e~ FEie Rl - iR KR @ aER - M
VEFE T 0 L 0.1% JK 15 % B s B (B 3
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HIEMN BN RERES & MR
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AR ER 4GS A B FE KGR H s iR B A
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88 7K 3 i P I e FEE B 5 i e = R Y
i 7 | R o B /KG B R S e MR EA 5 |
BUR - BUATS B RIRE - IR FH R (5 F KA R
PR B Hy SRR AR R B Y (E R IZ > B
AEHEHRNZER - PABERT > 0.1% Kk H
B 2 P Bl R TR BGE 5 | BUR AT - 1
FIREITEVE ~ ARAT > BFESRZAHE
PR > NETPHER 0.1% KI5 H EES 5
RARRY - BBE S EIRA o 72 (E50H
BYEREOTH - PRI aEREIN > H
BRI BT RBUE 2 0.1% KB FEsAS | &
FMBLEREFE EREZR2FE &/
PHEE S - fLiEE -~ 5 XA REEK - 5IFEN
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WHil ~ (EIE R EENHEELS R HhEEnae
IR IEZ 0.1% K FlEsE5 | miCiER
PR (AR 72 5 H 0.1% K5 F B s
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Evaluating the Effectiveness of Methyl Salicylate on
Attracting Predators

Yaw-Jen Dong' and Bei-Chen Hsiu""

Abstract

Dong, Y. J. and B. C. Hsiu. 2018. Evaluating the effectiveness of methyl salicylate on
attracting predators. J. Taiwan Agric. Res. 67(3):283-291.

The yellow sticky paper baited with different concentrations of methyl salicylate (MeSA) was
field-tested for the effectiveness of attracting natural enemies in fruit orchards of the Taiwan Agricul-
tural Research Institute during 2015-2016. The results showed that yellow sticky paper baited with
MeSA significantly attracted more predators in Coccinellidae (99, 10, and 0.1% MeSA treatments,
2015-2016 full year), Chrysopidae (10, 1, and 0.1% MeSA treatments, 2015-2016 full year), Syr-
phidae (99, 0.1, and 0.01% MeSA treatments, 2015-2016 summer season), Anthocoridae (all MeSA
treatments, 2015-2016 full year), Miridae (99, 10, 0.1, and 0.01% MeSA treatments, 2015-2016 full
year), and Staphylinidae (99% MeSA treatment, 2015-2016 Spring season) than the control, but the
attractions were varied with different concentrations and response of predators to different concentra-
tions of MeSA was found variable in different seasons.
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