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Abstract. Pest control treatment was carried out using an unmanned automatic pesticide spraying system that can
spray pesticides on crops while moving autonomously to control pests in vegetable greenhouse. As a result of
examining the control effect on tomato and strawberry on thrips (Frankliniella occidentalis) and greenhouse whitefly
(Trialeurodes vaporariorum) pests, 85.6% of yellow flower thrips were found in tomatoes and 87.5% in strawberries,
and 81.7% (tomato) and 80.6% (strawberry) of greenhouse whitefly. In addition, the control effect according to the
pesticide treatment method showed a control effect of 81.7% of the chemical spraying treatment by manpower and
83.9% of the automatic moving pesticide spraying treatment (F=22.1, p < 0.001). When comparing the control effect
between the two treatment sections, there was no significance, but the automatic transfer spraying treatment showed
a 2.2% higher effect. On the other hand, as a result of comparing the spraying time of the drug, the automatic
unmanned control sprayer had a spraying time of 5 min/10a, which took about 25 min less than the conventional
manpower spraying time of 25 — 30 min/10a. Based on these results, it was judged that the automatic transfer spraying
method could be usefully used for efficient pest control in the facility greenhouse during the peak period of
development.
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27} WK Choi 5, 2012). Z-Z2HY|(Frankliniella
occidentalis)= ZA U E(Thysanoptera) Z=2H | 2K Thri-
pidac) ] 480, BAS o] Wakeh HEFA] 9lo]
A ABR|o] 450 S5okthe] HEL Tobx] AsRE BB
A7} of € 2k ol elensen, 2000), 1k v 91
H}o|HA(TSWV: tomato spotted wilt virus) Hj7j5 0 2 o]
2 A& & 9siE il Itk Chung 5, 2006; Yudin 5,
1987). 3k T Heis 2125 2] ol ok #
Y71 wol 9101 3 ofA] A7} T2 ofef 0] Ak oF
Aol thak Ak AR bkl akel ekl chat ws A}
| 5 77t Zagt 5ol Cho 5, 1999). 24710l
(Trialeurodes vaporariorum)+= =HAZ(Hemiptera), A
EolE(Sternorrthyncha), 7}5-0]1lAleyrodidae)o] <3}=
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5. OFE| AE WAl Rjojof M2 H2TY MES

O Az HpA) Aolo] w2 A &3 ] S 9la) 2+ A2
T9] EE-S Abbott F-2)(1) o] what FA 2]t ojv] WA 7t
(percent control or corrected mortality) S AAFSFETH Abbott,
1925).

(x—y)/x x 100 = percent control )

71 x= FARTF BES, y= AT AEEo|th

9] opA| AFE A 2] 70k 5191 AHE oA A 2] 0] A
7}=XKruskal-Wallis testPROC NPARIWAY)E o|-835}4
THSAS Institute Inc., 2017, USA). 9FA| H2-8-0- 2 Aoj| 4] 4=
At RS 2703 & Image J(ver. 1.47, http://imagej.net)
T2 AL G510 7)) Wghu(u] A R el
AR ELE) G2 HolS SAdsto] AA =A19] A o
H] ofA| 9] 2t Y vle= AllstAtk(Fig. 3).

H o Lof| A =35 A== 1BM SPSS statistics 25 X271
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A& (Tukey's Honestly Significant Difference test) © & %4
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£(2014)9] A0 50l A% AR A7) AL Al 2H47)
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2. B2 M4m0l W2 5 WAl Eu

WA A2l S e AT Y oAl ARl R
QAFE O LA 2|75 1] B A, B
9] % FAUTE FRHEELA 20.1 % 110, 259 o)
ARER]R] 3.2+ 0.29, Tl AFE oFA| AFE A 2] 7L 2.7 + 0.07
2 UeFig. 4), SAZkROlE RA R} BR(EES
2J) 66.2 + 3.42, 738 OFA| ALZ A 2] T 13.5 + 0.76, 5101 A5
oA AHEATL 125+ 0.76 2 2(Fig. 5), % Bt FA2lT
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Fig. 3. Results of water sensitive papers in different spray methods in the greenhouse (A, B: Conventional spray; C, D: Autonomous mobile pesticide

spray).
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Fig. 4. Effects of spraying the insecticide on controlling of Frankliniella occidentalis.
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FAH SR FOJEHA| eI TH Table 1).

EuEet 97| S thfo s, B2+ oy ) ofA|
AP e e} 5ol As oFA| Az A El ko] FA et 24
7Vo| o) WA A0S A ER AV A, w3 oA A
A o] g, Bt AHY e WA avks EvhEA
84.1%, H7]ollA 83.6%= el 2A7lFol= 22t
80.0%2}79.2% 5 YEPH AL, 731 Ag- 2FA| AF2A 22
735 ErAE o] WA A EulEA 85.6%, B
710l A 87.5%= UERGIL, 2A7ERols ZHE 81.7%%t
80.6%E LEFN Sl o SAH 0= [-o]51t). whaka] A
2]t the] SR A 2] W of| w2 F EF A Sk ey oF
A A A 2] 81.7%, 791 Abs A AL 2]+t 83.9% 2
WA SIS VERR 0, Al ATt Aloo]] f-2Jgl 2ol 7t &
AEFACHF=22.1, p < 0.001, Table 1). 1 A3}, 2] a] 719}
I oA A 27t A At Bl A] TR E] R o 5 R A
g ol A A a7 F SAH SR o5k =qkom, F oF
AA ] A EE H) L A SAE O 2 F-OJ51 A= ke

B No spraying(control)

Number of insect

B Conventional spraying

L 2H3Y OFA| Az 2]t T K9 Aps OFA| AR A Lol A
2.2% E& ANE & o QISITKTable 1). ofof & A+-A7,
S]]t o] ey oFA| Absz A ] atet FQ1 AHE oFA| Al
Aol AR R FoRt AvE Ul oL, e of
Al AR 2Tt ] 591 AR oA A 2]l 2.2%(p>

0.05)= & Zpo]7F e A] oot & A Aup7 | seAt iz
o] g 4= Qlek. Lefuf Al A] 2HE 0] B/ ol s oF At
3z A of| whetEore] Kz A e rh b 4= Qlrk(Brackman
5 2010). whebA] FQ1 A 7] AR A ARE-ARE] 5ol Tt
eZ ES AL H7 o WA7} 7kl HAISles 9
ok ALRTRS £ 4= Q) =(Austerweil I} Grinstein, 1997),
34 AIE 7|0 4= Sk 3 Y A7 S AR
Sl A2 W) Bl A AR AR 02 ulELo)
FoFol e EE AU 5 5715 YUY 7HsAdo) vi9- =1t
(Bjugstad 2} Torgrimsen, 1996). &3] 8% O & pok A}
SERICHH 7| sl WA RIS A St A A= Slaent 5
7IAA slis-0] AFA Ad S ek 7P etk Hdlo

—
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Fig. 5. Effects of spraying the insecticide on controlling of Trialeurodes vaporariorum.

Table 1. Effects of spraying the insecticide on controlling of Frankliniell occidentalis and Trialeurodes vaporariorum in two plants.

No spraying Conventional spraying Automatic ANOVA
0, 1 0,
Species Plant (Cf)ntrol) : (%) spraying (%) test
Survival ratio . . Percent . . Percent i
Survival ratio Survival ratio F value Possibility
(%) control” control
F tomato 183 £ 043 b~ 29+02la 84.1 26015 a 85.6 952.7 0.001
o;*ci denfails strawberry  22.0 £ 1.53 b 35+053 a 83.6 27+053a 87.5 135.9 0.001
Subtotal 20.1 + 1.10 b 32+£029 a 83.9 27 +0.07 a 86.6 228.6 0.001
T tomato 60.0+28 b 120+ 058 a 80.0 110 £ 058 a 81.7 261.4 0.001
’ . strawberry 723 £348 b 150 + 0.58 a 79.2 14.0 £ 0.58 a 80.6 261.8 0.001
vaporariorum
Subtotal 662 +342b 135+ 0.76 a 79.6 125 + 0.76 a 81.2 219.8 0.001
Total 432 +7.14 b 84 + 1.60 a 81.7 76 £ 152 a 83.9 22.1 0.001

“Values are mean =+ standard error. Mean separation within rows by Tukey's HSD test, 5% level and significant at p < 0.001 by one way ANOVA.
YPercent control (%) = [(Survival ratio of control — survival ratio of spraying treatment)/survival ratio of control] x 100.
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