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Biological and physical control of pest thrips on strawberry greenhouse fields using Haplothrips
brevitubus (Karny) , light - reflective sheets and standing insect protection nets.

By Ippei Fujita', Takeo Watanabe?, Kazushi Sogo®, Misato Aizawa?, Kotaro Mori’, Yuya Ito®, Yukio Yasui'

In strawberry greenhouses, biological control of thrips by using Haplothrips brevitubus . (Karny)
is promising but rendered ineffective by several thrips invading the ﬂeld from May to June. We
examined the biological control of thrips by H. brevitubus combined with a physical conirol method
at strawberry greenhouses in Kagawa Prefecture, Japan. As the biological control, we released H.
brevitubus (15,000 adult females/10a) only once at the onset of the study period (ie, from May-1 to
June 30, 2014) . As the physical control, we laid light-reflective sheets (reflectance, more than 90%
and width, 1.0 m) on the ground along both longitudinal sides of the greenhouse and erected insect
protection nets (1 mm scale of mesh) perpendicular to the sheets outside. We made four experimental
blocks ‘(physical treatment only, biclogical treatment only, combined biological and physical treatment,
and control) . In the physical treatment only plot, the numbér of pest thrips peaked on June 9 (04
adults/flower and 0.3 larvae/flower) . In the biological treatment only plot, the number of pest thrips
peaked on May 26 (1.0 adults/flower and 1.0 larvae/flower) . In the combined treatment DEOJ_E; the
peak occurrence of pest thrips on June 4 (0.1 adults/flower and 01 larvae/flower) was successfully
controlled lower than the control threshold of pest thrips on strawberry in Kagawa prefecture (0.1
adults/flower) . In the control plot, the number of pest thrips peaked on June 9 (25 adults/flower
and 3.6 larvae/flower) . These results suggest that the combined treatment of biological and physical
control is very effective to control pest thrips during the adult dispersal season.

X—T—RN:THARHVII2FTHEITR, AFTHFIV, CIANFTHIT2, GLESEMHH

EHVRA b, BRI

* = RV, BATERMICEEENENT S (M

1988 S35, 1988 il - £ 4 K, 1994). 7

HEIMNEIBWT, fFITEECHEL L2 HAHN YT T TN I 7 Haplothrips brevitubus
ERT7HFITVEHIE eI ANFTHF IR (Karny) RER7FIOTHOBERRBE L
Frankliniella intonsa (Trybom), I A %407 THILN, ERTHFI T EHBROZOOFER
W I W < Frankliniella occidentalis {Pergande), R E LTS T w A D (Kakimoto et al.

% F 7 W XU < Thrips tabaci Lindeman T& %, 2006 ; AT 5, 2006), EHTH IV EOSLR
ZOZERCTNLERPCWEORKRLERIL  REHICBWTTARAF T2 5 7H I 7= OFH
BBk T 7 R aH




Btk 2 BGERE, #0728, THAHFD
Ty FTHI Y OBRME R FE S5 I
DFRE LA EDEBLESH 5,

MEREEIE IS BT A B ORI L LCit, D
VB ELTE LT TIT, OBABOMIEE
T2, oXbohThs (KF, 2003, &
ﬂ?%i@vﬁﬁ%*ﬂ<ﬁfﬁé?ﬁXﬁvv
7?”% TYOFFEEICQOBRIETH B

UW7# v«ﬂ@ﬁ%#%@ﬁk@éw%

a&f%;@Vﬁﬂhﬂﬁﬂ&%ﬁmié%ﬁﬁ
Hhbo FIT, KETEERTHFIYTEOBA
oEREE L TW@H"]%W%?&%@“ L7

%"’ﬂ# EMTHI OB AT IHT 5

4%6tfﬁ#“ﬁ“w®ﬁﬂf/\*%

SHOERICRIRT A Z L ROH NS, #lziL,
j‘tn&j\:—l 7 ) IS BV T0. 4mm BA VDR H
Py NERIRTALIET, IFIFA0THFIY
“\75’)1‘17\ rrrrrrr <% 1 mm Hé‘mﬁ)lzﬁﬁj v FPOBEE
AT @ﬂQWMﬂ % (BE S, 2013).
i/;,mﬂd{\ BV T0.4mm HEVORHH A v
FNEBETAILT, AFTHEIVTIILOHE
FREWEEOLE L TIO%EEICHH SN2
(8%, 2013), **T T, 0.4mm HEVOR B v
e RET S L THENORESLE T 57
O, NEMOET| °$§f§57’)‘fﬂ@;~ﬁ> b (F&RS,
2013)s 22T, MERAORELALTEL2T
BT 54D, ImmBEVOHIRAY + %
REEE, S Im Bl L7HATICRRE L, ﬁ?’z‘lnx}:@i_\.f.’._
Foh oy M OMEE ICELRGTEM % 36 L T8t
POOERTHFITVHOBAZRAEICITS S
ERAse BLEATEM EIZD LB EFOEWK
ﬁﬂffi & Tiﬁ?ﬂ HL - 1l "xm‘l’wt . ﬁm’l”jﬁ# 5 *ﬂ'@ % ETO
BHDTE
ﬁ,ﬁym mﬁ@%%ﬁ u%%itm%n
A (EES, 1995), I!L FETEMIE, AFT 4T
DEFANFTHIT, NFTH I Thrips
hawaiiensis (Morgan) BL U3 AV F A 07+

IV oW (T, 20020 w1 1986), M
IHTDF v F AT H I Scirtothrips

dorsalis Hood Fi 5 (L2, i998) PlLaFFxs
T CORBAGA &L OHBIZLBAFTHIo

Files (35, 2010) % &4 7 I I <HHTH
RBFHR LT fég PP ERZETLL7TYIY
VHEIIR D TEY, BRI L7720,
ITEpE I LoD ﬂ%»&bﬁwﬁtfwé(iﬁ%,
1995 ; FH E, 2004)0

< 2T, AT TAAHL T T TH 3
7 < D %éwuﬁmﬁwuﬁwub%/}wwﬁ
B AEDEERT “H“ I HEHO BRI
WTREET L7 B, BRT7TVFIvYEHERRLL
2T HITTEEAFTHIIE LI ANTT
WIigvD28E L7,

MBHLUHE
1. HERKX
TN ERERERY (&) H LR AR 1 BT L1534

72 3IMOWmENT A (%
WEIX (ELXSEH

HH 1) omdnizEs
M1 8m, EX9.5m) i,
PERE sk v PERE), REBX (7AXH 7
DI THITRED), R+ WHIX (TAH AL
AV 9“7’%“ R VI & ELSFTEM B R R
v MNERE) B, BB fTok. BT A
59 (1N 56.4m) %Kiy, 201342108 3
R/ 0 (Wi 2R X 00) 23200 L 72,
W, KX b & UK+ WYER X 0 7 AT
DORCERIEBF R A v MERIRTH o 720

WX % nl'“H/iJ\ 7 A D B 15m BN R
Ny A (B 6m, £322m) OWNEEE PO 74
Wh (AAZ A=+ - Foxy =7 11LB)
ALEID & LTI o 72 A= A (BT
6m, £311lm) ZxEXE L7, 4*\/.*?@1'7‘,
00A3HICAFT (Wl : S E0) %2568
FEM L7z, Ny AMEIZ Imm BEVWA Y FEHE

CECE#RER L2, "7 AW, 25CULL T
fx‘fif_} (HAF DG JR-202 : HAF L — 47—k

) AMEEIT A Z & CEREBOBRERAE T o

71.0 B, B E L ERERIIIEINE A 5 Ik
Sy FRBEEREF V. SHEE— Ny 7
(FT#E30cm, £ 280cm) * H w52 HIEH#ET1
Ny FEh 88k (25)) EEE L7,

BRI L UCRR L 2 BLRSHEH B & 7
AXAhy bR, BERAEORE O OsMIl R

_._2...



ESHHEM (Fa Ry ™My ARy 7 @Y — b —
F% 47 TH@1m : SEREER90% L E: ILFINA
T I ANMKEREH) 2REL, FOIMIICEE
FY7MRBEAY P (Ilmm BAEVY :  H&2m:
7 A ALk &) # MEE S 503m BE L
THREWCEERELZDDOTHS (Figl)e ThE
201445 B 1 A1, WER X K+ WERI3HE
L7ze 512, RBIXE R +PEXIZBVT,

THAFY T2 7HFIv~<%E2581HIZ1,200 -

B (15,00088 /10a) % 1 EHE L7=e BT ER,
THANY T THEI I ELF v F o
R=)X— (ATAFTFTITAALTIPAY) BFD
I EMMICES SIFRBTITo 720 WHR, Kt
X, RE+WEBXIcBWT, REBLIMT Iy =
B LT 7o+ E— b7 70, HEAZ
I LT INVF 72 VHAE #FNFNR ] [T
Bt Ureo BT 3 <SS 5 EHT A
Lipolze T72, X CIIRERIIN 3 53
F &R L do 7,

Fig. 1 Physical control methods used in the experiment. (1) Standing insect
protection net. (2) Light-reflective sheet

2. REFRE

1) BAEHES DN ZADEE

4 A298 55 6 A0 DM, &XIZBWT, &
STEAED DI TV IRV THIE L 72K
3y 7R IBERAEICHE IR ORER (BA
L) RTRB3A kA EH T4 7V FFA4) %
BNTADHEDS 3DADN Y FOIr S 4 D8
DE— NNy 7 E20cmOMEICKEL, 1RKHE
IRE A RER L 7.

2) ERT7HIJVEOENDL SORRKE
AFA2IA AL HEMEE T T v 7 (BUG-SCAN
10x12.5cm : Wi KRR RHE) 21 L2 5
100cm OB SICHRBE L. THEBTREL,
THI U EHOMB R L E R T EREME
(M60: Leicamicrosystems) FTHRAL7Z,

No v TOFRELIT, WEXB LUK+

BRXCTIERM & I N ZHESLR A Y b2 b

HMANZE0cmEE L 72 m (N Z4%), ELCSTEM
Fo@E T Ay b 550cmEE Lo s BELRETE
#ME), /N ABOERAD 5 30emBE L 722N 7 A A
O Ny ARN) ICERIE L2, KX B & U
LEA Gl -~ R I N AW (WA I 2T 4 ¥ |
WZ50cmBE L 72 #b A EoNy ZARICERTE L 7.

E0 7T EOREC— 2 205 A29H
766 A12H F TOTH I v EBRRBIC BV
T, ERDO T v TREHHTH OZ=% —IJCELE S
A E W TRE Lz, — It BT ¢
BEEDPRD LNT5E, Tukey REZITo 72, #
SHLERIZ12, EZR (Kanda, 2013) %{#HIL 7.

3) EHLUHRICHIBERTHFIITHEE

THAHYTIETHIIROBE
WK, KX, Kk+WREICBWTiE, 5
A6H»56 Al6HDE, 5AMET, 5XyF
DIBLELL 1, 2, 520BHOF3INVFIZON
T&tk (Tablel) Oft (RIE~&Fh) ([ZFE
LTWhERTHFIVEBIVTTAAT VT2
F7H I OMEEERR, FHRBICHRE L 7.
E542, 5A22H25 6 H20AOH, 7 HMEWET,
HREEDLI6HRIC BT 2 5R EHEE R B~ EE)
ETIKRHFELTWERTHY IVYEBLIUOTH
AHLT 7 FTHEI v OMEREEE, S
WZHREL 72 '
EXIZB VT, 5H20H, 5H29H, 6 A
5H, 6 H9HIZ, 4xXVyFOIBELL1, 3
SHOEF 2 Ry FIZoWTEAE (BE~%Fh)
STIEE L TWARERT ¥ Iy vEOBERE
B, SN L 2. 2B, YROFEIIIT
bhahoiz,



9 = » -
4/29 519 519 5129 /8 6/18. 6/28

=== AVE, == MAX, et MIN.

(c) Combined
0 bmlogma]-l—physmal

0 = r
4/29 5/9 519 5/29 6/8 6/18 6/28

e AVE, e die MAX, omiIN,

{b) Biological treatment plot————

4 =B =
4/29 59 5/19 5/29 6/8 6118 628

—o—AVE. == MAX, et MIN.

(d) Control

4129 59 519 5/29 6/8 6/18 6/28

wGmin AVE, e aliem MAX. — asssyms MIN.

Fig. 2 Change in temperature at each experimental plot.

Control shows the plot that put up 1 mm scale of mesh insect protection nets on the

opening area of the greenhouse.
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Table 1 Species composition of thrips that were captured by sticky traps located outside each greenhouse.

Plot Species 421 1 6/8 6/15 5/22 65/29 6/5 6/12 6/19 6/26
Frankliniella intonsa 0@ 0 -0 0 0 1.3 1.0 9.4 4.7 22.2
: Thrips tabaci : 91.7 100 93.1 100 100 98.7 99.0 90.6 95.3 77.8
treatment ) )
Thrivs hawailensis 8.3 0 6.9 0’ 0 0 0 0 0 0
F_intonsa 0 0 0 1.0 0.4 1.0 2.0 21.2 13.6 34.1
Biological
T tabaci 100 100 100 99.0 99.6 99.0 98.0 78.8 86.4 65.9
treatment
T hawailensis 0 0 0 0 0 0 0 0 0
Combined 1 jnionsa 0 0 2.4 0 0.3 12 2.3 6.7 63 121
g. T tabaci 100 66.7 97.6 100 99.7 98.8 97.7 93.3 93.7 87.9
+ physical
treatment 1. hawaiiensis 0 33.3 0 0 0 0 0 0 0. 0
F_intonsa 0 0 0 0 0 3.0 9.0 28.8 16.0 39.3
Control T tabaci 100 100 95.2 100 100 97.0 91.0 71.2 840  60.7
T. hawaliensis 0. 0 4.8 0 0 0 0 0 0 0

(a) Percentage of each species calculated using the total number of thrips captured.
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Fig. 3 Change in the number of thrips captured by sticky traps located outside each
greenhouse. The number indicates the average thrips caught. by two traps, each
installed in the east and west. The number of thrips captured at the treatment plots
from May 29 to June 12 indicates no significant difference (»> 0.05).

\

iyt

= = Pyl reatment. plal

@

e Biological treatment plot

= =8 = Combned biological + physical treatment plat |... #.

-
=3

w
S

Number of thrips / trap / duy
0
o

(=
=)

o [

4/21 5/1 5/11 5/21 5/31 . 610 6/20

Fig. 4 Change in the number of thrips captured by sticky traps loéated inside each
greenhouse. The number indicates the average thrips caught by two traps, each
installed in the east and west.

The number of thrips captured at the treatment plots from May 29 to June 12 indicates
significant difference (p < 0.05). Values followed by different letters are significantly

different among each experimental plot.
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The number of thrips captured at the treatment plots from May 29 to June 12 indicates
no significant difference {(p > 0.05).
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Fig. 6 Change in the population density of pest thripé at each experimental plot. Bar chart is the number of

thrips per a flower; hole plot is the number of flowers investigated.
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Table 2 Species composition of adult pest thrips on flowers at each experimental plot.

plot species b/6 6/9 b5/14 b6/19 6/20 626 b5/29 b65/30 6/4 6/5 6/9 6/16
Physical  Fintonsa O0& 200 7.7 0 - 0 - 129 321 -~  6L2 100
treatment T tabaci 100 80.0 92.3 100 bl 100 - 87.1 67.9 = 38.8 0

Biological F intonsa 125 154  10.0 6.7 - 10.2 - 25.6  68.0 - 73.3 100
treatment T tabact 87.5 84.6 90.0 933 - 89.8 - 744 320 - 26.7 0
Combined F intonsa  33.3 = 33.3 0 — 0 = 30.8 154 - 55.6 100
biological
+ physical T.tabaci  66.7 - 66.7 100 - 100 - 69.2  84.6 - 44.4 0
treatment

F intonsa  — = = - 11.1 — 47.7 - - 99.3 100 -

Control
T tabaci a— - - - 88.9 - 52.3 - - 0.7 0 —

(a) Percentage of each species calculated using the total number of thrips observed on flowers.
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Fig. 8 Change in the population density of pest thrips at each experimental plot. The
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Fig. 9 Change in the population density of A, brevitubus at each experimental plot.
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