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al., 2011; Sarwar, 2012; Bala and Sood, 2018) -

KRN ERE RIAEEE B2 ER » Walsk R EECRENSRE - 1F hi 5 BT
BB S5 - sk S IEY 8 FEACRNTE & 3 A EY R R LBk - B 3 E%E K
FZHEYIREEM T E N AV EERETH - GiE 4 A [EA I EM B 5 HATHHRER - Wy
MR EISPH AR SR R B 2SI PT () 4rEERENEE - fall FEBER - vTHMEE —&fH
T ERHEARE R EOR ~ [TV SR G E RS -

PSR TS 7A

— ~ GREIEER ESE i R SRR R = N R R

(—) ElEEH B TR Al 2R % B RES (24'35'38"N 121°1725"E » /=& 1,735 A N)
DAk a8 Rk kT |55 7 SR stk - H0l B e 18 DU A o e -

() 25 (20183, 2018b) 5kl sk - AakBadEr T2 (Al Feallig— Rl —) » 5lEs
—EEEESS 12 9% - A 18 9% - 2R 20 9% - HLOKRST ~ ER 175 - E5 195 - IREFEAFLE
FESE 8 EAEIZSHITE - HESHFN— L 2 — L =580 AR AR -
{EEIBMEEA 1 BAE T KSRGS 1 72 /NFHEECSINE Y - GEHEET 6 EELLE (B2
ik 1 EE > AERER/DEE 3 Ealia Kk 3 E58) » st REMAN R E M e mE -
BB Rk 2017 S RAHINE AR EIE 2 T 08k (82 0 2018) - BEHURIEESAD (Ageratum
houstonianum) ~ AfEECE B (Bidens alba) KFEZ% (Solanum nigrum) 2 3 fEZSEE R K 8 fELS
BB A AT - Bl 10 €D RarEEE R ENME L ESREE T (475 X 475 X 475 oy
BugDorm-4 » {#H#iRE - ZEE ) BT E BV RT RS o B8R A S

PRI AN MY 55 R AC BN AL R OR e - AR AR P R A iR estin— 7 VB > Y 72 /NEFRECH:
H&HE -

(=) WEREEE ;EfET R A

1. Dlimftias (Epson) @i SRR - s et B 2,400 dpi -

2. fEFI9REE SG view (BB)IE3K) » Je A ROEIRTfEE RE R HIRRE - RAWEETIEDRE - DUE
HEESEPVETINRREERERENE -

3. (HEFIHKAS image ) » EREGEIFRAER - STEREHEFAVEEHE -

= EYIREEM 2 E NP AR

(—) BEEERIRAE TR R R RIS DU E R8RS [T (PR aa bR - fill[]
HER=&R LU S e

(=) st

R A e R E E R (B0 - BERGEE - S - SR LITE) MikE 500 £ (FEfRH
F5 00001 5% FFEARRERHYAIRAE] - EE S HET)



58 EESEN A 55 408 (2021)

Bt B VAR E (ST wffOl ~ A3t ~ i oh) BEasRMRE 500 & (fEIREF55 00106 55 -
BARARAE - 2B

Pt C @ RO BOHFRRE 500 £ (FEPRETEE 00012 5% » SERWHEYIRGTAIRAE] - 2ERfK
%)

HHHGAH ¢ KRR

(2) FB7E  HEORRERS — O0 SEE L= RAAFPTEEMIRIR 10 Phi#t% - i
APRASEICBAR A BB - E(EEBM A 1 E&kg RN - 2RIH 72 /NRHE - SC8IET
% NEPREE L GHRITVAFRIE () - ST 8 BR (B 1 E1) -

= BEBRNEREEEZ FEREE
(—) =ABRIIfE - 201922 H 23 HE5 H 8 H -
(2) e ELRE - FOSHE (86 AH > 6 AR -
(=) Ear=t:

1. BRUSES © BT AR s R -

2. BOMBER © RBHERTIRSS 17 RsilEdaH - & 14 KiE - REREHIE > L& S5 XK -

3. I ZERME  2HIEAN (2018) ZHIFE A AR EIEM AR 30 X 30 P55y
73$E DLHBUAST FTHE MRS ]I?an%%%ﬁﬁtzﬂ«%@%#{kHY?ﬁ ERAEERE EWJ

EHRHED WET RS2 E R (ZFHE | WiEsE x 100%) - &—(EEERE 6 X

Lafﬁr A FOET R 2 e B PSR

4. RREEIEEAS [FHE « 255 (2018) Z5ET5% - PAEIE KNG (FEY K47 400~600 nm)
EECHERENE (MERE 2Bt BIREEE - € LK 18:00 2 23:00 - & 15 5k
—R > ETEUREDER S EREWE LRSS > 0B LR EERSE (Typed KBk H ﬁ”[ﬁﬁ”é
(12mm) > {EGRE - EEEP) » STES/ N RZEOLHES [ Z ek 5iEdaE (ARG A E
PR - fEERED -

P~ EIEE A R asti

AGER 2017 £ & 2019 SEEFAERIEIN R R B IR RS Mol A FiE iR E
B EIRHARSR gawEt GO REOR CLEEMBEEEERERMARAF 278
&) ~ BAGR g MR E MR E A aSE & BEE CLEEMBEIRKEEAIRAE > &2
BET) - AFEFEHEA Mﬁﬁiﬁ’\%\“%@’/{ 4 B8 > BRI 5 AR B 14 RIRSTESFHEM
FrypEE > SEERFEAER 1K

A~ REEYIREE M Bk T % 2 TR AR 5
(—) =AERHEL - FTIRAS AR R R R -
(&) it - HOERE (Bl 6 F4£) -
(=) sABelHfE - 200943 H 13 H~-5H8H -
(o) sREEER
FREE A Eﬁﬁﬁﬁmﬁmﬁ &P TS 500 £
FEHE B PUKRTE (i ~ O - 55~ 2X) BEs it 500 f%
JEH C - ﬁfou%*ffi%“ﬁ%% 500 fi%
iR ¢ KR



REKE IR S E R 5T 59
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Table 1 Tests of feeding preference for Green mirid bug on tea leaves of various cultivars
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Test 1 Test 2

Cultivar Numbers of feeding  Areas of feeding Numbers of feeding Areas of feeding

spots (per bug) spots (cm?/ bug) spots (per bug) spots (cm?/ bug)
TTES No.12 7.17+£3.92a 220+1.20ab 10.17 £ 2.47 ab 282+08la
TTES No.17 6.00+£344a 296+1.81ab 3.17+1.04c 0.38+0.12¢c
TTES No.18 11.33+8.88a 315+1.79ab 7.33+1.53 abc 1.16 £0.39 bc
TTES No.19 15.00 +5.32 a 543+220a 225+0.66¢ 0.80+0.29 bc
TTES No.20 3.67+t174a 1.02+0.52b 517 +1.75ac 1.46 +0.50 abc
Chin-Shin-Dapan 750+5.44a 2.75+1.59ab 11.17+3.24a 1.78 £0.80 ab
Chin-Shin-Oolong 417+2.04a 154 £0.84 ab 5.25+2.30ac 1.11 +0.36 bc
Sijichun 283+1.90a 0.58+0.33b 283+1.25¢ 0.31+0.13¢

Meanzstandard error (n=14). Means within each column followed by the different letter(s) are

significantly different at P<0.05 by Fisher’s protected LSD test.

£ FEEYIREEM S S ARFER 2 ER (%)
Table 2 Field trials on the efficacy of different plant protection products for Green mirid bug (the mean
damage rates of fresh shoot (%))

Treatment* Day 0 Day 14 Day 28 Day 42 Day 56
A 0.63+0.82a 235+0.03a 23.49+0.04a 5793+013a 77.43+0.14a
B 1.01+047a 395+006a 3293+0.10a 7201+0.13a 83.23+0.13a
C 0.79+0.92a 0.77+£0.01a 31.06+0.15a 71.00+0.10a 84.33+0.16a
CK 2.10+£0.02a 6.63+0.07 a 3770+ 0.10a 76.68+0.13a 86.28+0.11a

*A: Hui-Yi-Qing pest control agent (500 X); B: Four Kings insect repellent agent (500 X);
C: Ka-Fang-Xin neem oil (500 X); CK: water
Meanzstandard error (n=3). Means within each column followed by the different letter(s) are

significantly different at P<0.05 by Fisher’s protected LSD test.
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Table 3 Field trials on the control efficacy of different potassium fertilizer for Green mirid bug (the mean
damage rates of fresh shoot (%))

Treatment* Day 14 Day 28 Day 42 Day 56
A 2.68+0.49a 13.13+2.02a 3176+ 7.71a 65.00 £ 14.00 a
B 566+ 4.41a 1224 +565a 33.34+961a 71.00+9.00a
C 3.10+155a 13.58+4.45a 31.84+286a 69.00 £ 6.00 a
D 0.84+0.60 a 507+274a 2555+5244a 56.00 + 8.00 a
E 2.81+209a 9.09+4.13a 3249+ 334a 77.00+ 11.00 a

*A: 240kg/halyear; B: 160kg/ha/year; C: 80kg/halyear; D: Okg/ha/year; E: Okg/ha/year+120N/kg/ha/year
Meanzstandard error (n=3). Means within each column followed by the different letter(s) are
significantly different at P<0.05 by Fisher’s protected LSD test.

M - NEPPAL I A BRI O SRR B 2
Table 4 Effect of different potassium fertilizer treatments on the fertility of Chin-Shin-Oolong

Leaf length  Leaf width Leaf thickness  Internode Internode Hundred-bud
Treatment*

(mm) (mm) (mm) length (mm) diameter (mm)  weight (g)

A 65.7£0.54c  22.9+0.21a 0.29+0.02b  34.6x7.13a 1.98+0.23b  133.27+1.09a
B 70.0£0.63a  23.5+0.26a  0.3+0.02a 33.72+6.8a 2.17+0.16a  137.90+4.33a
Cc 68.1+0.68ab 22.8+0.22a 0.29+0.02ab  32.83x6.25a  2.09+0.15ab  130.84+2.34a
D 67.5£0.51ab 22.7£0.24a  0.3+0.02ab 34.7+5.3a 2.19+0.17a  126.11+1.02a
E 67.9£0.46ab 23.4+0.21a 0.31+0.02a  32.93%6.55a 1.59+0.14c  126.31+1.88a

*A: 240kg/halyear; B: 160kg/ha/year; C: 80kg/halyear; D: Okg/ha/year; E: Okg/ha/year+120N/kg/ha/year
Meanzstandard error (n=3). Means within each column followed by the different letter(s) are
significantly different at P<0.05 by Fisher’s protected LSD test.
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Table 5 Effect of different potassium fertilizer treatments on the nutrient composition of Chin-Shin-Oolong leaves

Total
N P K Ca Mg Fe Mn Cu Zn

Treatment* 1 1 1 1 1 1 41 1 -1

(9kg ) (9kg ) (9kg ) (9kg ) (gkg ) (mg kg ) (mg kg ) (mg kg ) (mg kg )
A 452+02a 20+02a 125+03a 26+02b 1.8+0.lab 191.3+103bc 1885+86b 53+06d 2325+14.2¢
B 465+03a 21+0la 121+02b 28+02a 16+01b 2405+95a 1262+132c 6.8+0.1c 2132+185¢
C 46.8+0.1a 21+0la 126+0la 26+01b 16+01b 1925+44b 1986+125b 92+0.1a 3312+162a
D 446+02b 19+0l1a 122+03b 25+03b 1.9+02ab 188.7+125c 191.3+16.6b 85+03b 253.2+9.3b
E 442+01b 21+03a 11.6+02c 29+02a 22+0la 1964+84b 2655+21.2a 35+02e 334.2+20.6a

Suitable
40~60 2.5~4.0 15~21 2.5~55 1.5~3.0 90~150 300~800 8~15 400~900
range

*A: 240kg/halyear; B: 160kg/ha/year; C: 80kg/ha/year; D: Okg/halyear; E: Okg/ha/year+120N/kg/ha/year
Mean + standard error (n=3). Means within each column followed by the different letter(s) are significantly different at P<0.05 by Fisher’s protected
LSD test
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Fig. 1. Green mirid bug prefers yellow tubular flowers of Biden pilosa (A) and one-bud and one-leaf of
tea trees (B).
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Fig. 2. Numbers (mean = SE) and damage areas (mean + SE) of feeding spots caused by Green mirid bug
on tea leaves with different plant protection products. The bar chart shows the average number and
mean damage areas of fresh shoot respectively. (Treatment: A: Hui-Yi-Qing pest control agent
(500X%); B: Four Kings insect repellent agent (500X); C: Ka-Fang-Xin neem oil (500X); CK:
water)
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Fig. 3. The growth period of tea trees, percentage of fresh shoot damaged by Green mirid bug, and
number of Green mirid bug attracted by light trap at night in spring in Chin-Shin-Oolong
tea plantation.
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The Study of Integrated Management Techniques for
Green Mirid Bug in Organic Tea Plantations

Fang-Yu Ning"” Yen-Shuo Su? Chiou-Fang Liu® Hsin-Kuang Tseng®
Summary

Green mirid bug (GLB) is a phytophagous pest in Taiwan's medium & high altitude tea plantations.
Since 2016, outbreaks of the pest have been reported in Lala Mountain in Taoyuan City, Jianshi Township
in Hsinchu County, and Zhushan Township in Nantou County, especially in organic tea plantations, which
could cause 70% to 80% loss in severe cases. Due to the importance of food safety in agri-products and
ecological sustainability, the technologies of Integrated Pest Management (IPM) and the natural,
low-toxicity plant protection products have been used to replace chemical pesticides. In this study, we
monitored population dynamics of GLB by the mean damage rates of fresh shoot of tea trees and the
number of GLB attracted by light trap in spring. In the laboratory, we compared the feeding preferences
of the GLB for eight common tea cultivars and three weed species, and preliminary screened plant
protection products. Three potential plant protection products, four types of traps and three treatments
with different concentrations of potassium fertilizer (grass ash) were further tested in the field to evaluate
the effect on control GLB. The results showed that the mean damage rates of one-bud two-leaf could
reach 37.70%, and the number of GLB attracted by light trap reached 20 (18:00-23:00 p.m.), which is a
rising period for the GLB population in the field. In the presence of both tea trees and weed hosts, the
GLB prefers yellow tubular flowers of Biden pilosa and one-bud one-leaf as food sources, and has a low
preference for Sijichun. In the laboratory test, Hui-Yi-Qing pest control agent has better control potential,
reducing the numbers and the areas of feeding spots by 42.80% and 53.96% respectively compared to
control. After successive applications in the field, the mean damage rates of fresh shoot was 8.85% lower
than control. Green sticky trap was the most effective trap (2 bugs/sticky trap). With the different
potassium fertilizer treatments, the physical structure and accumulation of macronutrient in tea leaves
were not stable and the application of grass ash had no significant control effect. The results of this study
can be used to develop technical principles for IPM for GLB, including monitoring technique, control
timing, ecological control, cultivation control, physical control, breeding for host resistance and selection
of low-toxic control products.
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