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Insecticidal Activities and Repellent Effects of Plant Extracts against the
Brown Planthopper (Miaparvata lugens Stal)
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ABSTRACT : Methanol extracts of 35 plant species in 20 families were tested for their insecticidal
activities and repellent effects against Nilaparvata lugens female adult by topical application and spray
methods. The insecticidal activities and repellent effects of various plant species and parts were different.
The methanol extracts from stem of Garcinia xanthochymus, Senecio scandens and Phytolacca americana,
seedcoat of Ginkgo biloba, and leaf + stem of Ailanthus altissima and Catalpa ovata showed potent
insecticidal activities against N. lugens. Specially, the G. biloba extract exhibited higher than 90% mortality
against N. lugens at a concentration of 4,000 ppm. Repellent effects of plant extracts obtained from
whole plant of Daucus carota, fruit of Semecarpus anacardium, leaf + stem of C. ovata and Wisteria
sinensis were active, and potent. Also, the plant extracts that are potent in insecticidal activity not necessarily
have high repellent activity showing no significant corelation between the two activities.
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B X(Nilaparvata lugens Stily= -2Ue}E v]£E3}
of opXjot AR} e AEH Aot BR, dejHY &=
% AR Holl FREASHA Bt glod, vt
ofiAe HEHA FItaL T R, Feokrof SollA
A7 FE Bl vlEishs B9 583 F5A dFol
tHBae and Pathak, 1966; Dyck and Thomas, 1979). HE
T 92 A7 ETeEA ABAS ] DAY
= Agaia) 2t ozt Belw 5 QTAME o
virus® ¢l grassy stunt (Ling, 1972), ragged stunt 3 wilted
stunt (Chen ef al., 1978)H2 &7 22X 97t 30072
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QIthReissig et al., 1982; Heinlichs and Mochida, 1984).
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Table 1. Plant species used for insecticidal activity and repellent effect against N. lugens

Scientific Name Korean name Family Part tested” Function
Semecarpus anacardium - Anacardiaceae Fr SAREA), =R
Catalpa ovata 4= Bignoniaceae L+St Agolg, AEA 9, &3l
Chenopodium album - Chenopodiaceae L+R AEAE, AEAYE, o)
Artemisia princeps % Compositae L AH2ele, 3%, B8 A%
Artemisia princeps " " St "

Senecio scandens T3 " St FEAE, 45 Y
Garcinia xanthochymus ol 4= Guttiferae St T3 AsEY
Ginkgo biloba (L.) 232 Ginkgoaceae Se A, Zok, W, A, A3
Juglans regia - Juglandaceae L B718%, A, FutelE
Platycarya strobilacea 3}3F " L+St A0k 2YEA
Astragalus sinicus Z-o Leguminosae Wp Ay, =, AZE
Butea monosperma - " Fr 3%, g4

Cassia siamea AL ! St AZAG A5 g8zt
Cassia siamea " " L "

Entada phaseoloides - " Se A, BA, F3A
Mucuna nigricans - " Se FEA, 2ASA, AE
Mucuna pruricans - ! Se 24, A
Sophora flavescens A " R+8t A%, e 4s 4
Sophora flavescens " " Wp "

Wisteria sinensis A5 " L+St olgy, A, AF, £F
Buddleja lindleyana 2oz Loganiaceae L+St AZEHNE, L= & -
Embelia ribes - Myrsinaceae Fr W, 1
Phytolacca americana o222 2 Phytolaccaceae St TR AL A, g
Phytolacca americana " " Fr "

Pittosporum tobira Bz Pittosporaceae L+St HE, A5 F5
Punica granatum - Punicaceae B AA, FEA), HAL ok
Zanthoxylum piperitum ZuLpg Rutaceae L =, %, s
Zanthoxylum piperitum " " Wp "
Zanthoxylum piperitum " " St "

Santalum album - Santalaceae St e, 29, uiAds
Koelreteria bipinnata i e Sapindaceae L+St T9, A sley
Ailanthus altissima 2 Simaroubaceae L+St A= AAb 0]Zl, &3
Daucus carota w$iks Umbelliferae Wp AbzAn] ol43E, g
Pilea mongolica EAYSLS Urticaceae L+St AY, olk, 3%, Ay
Vitex trifolia At Verbenaceae L 7z, 27+, AHE

°B; bark, L; leaf, St; stem, Fr; fruit, R; root, Se; seed, Wp; whole plant.
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S. scandens@| stem, G. xanthochymus®| stem, Cassia
siamea?] leaf, C. ovata®) leaf + stem, 4. altissima?} leaf
+stem, G. biloba2] seed)& At 0.2 =w Al=F )
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Fig. 1. Tests of insecticidal activity (left) and repellent effects (right).
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Table 2. Insecticidal activity of plant extracts against N. lugens

Mortality (%)

Scientific Name (Part)

24 hrs 48 hrs
Cassia siamea (L) ++ ++
Cassia siamea (St) ++ ++
Vitex trifolia (L) ++ ++
Garcinia xanthochymus (St) ++ ++H+
Senecio scandens (St) - +++
Chenopodium album (L+R) + +
Daucus carota (Wp) ++ ++
Koelreteria bipinnata (L+St) ++ ++
Ailanthus altissima (L+St) +++ +++
Catalpa ovata (L+St) +++ 4+
Buddleja lindleyana (L+St) ++ ++
Wisteria sinensis (L+St) + ++
Pilea mongolica (L+St) + +
Platycarya strobilacea (L+St) + ++
Pittosporum tobira (L+St) + +
Juglans regia (L) - -
Butea monosperma (Fr) - +
Entada phaseoloides (Se) + +
Embelia ribes (Fr) + +
Semecarpus anacardium (Fr) - +
Punica granatum (B) - -
Mucuna pruricans (Se) - -
Mucuna nigricans (Se) - -
Santalum album (St) - -
Zanthoxylum piperitum (L) ++ ++
Zanthoxylum piperitum (Wp) + +++
Zanthoxylum piperitum (St) + ++
Sophora flavescens (Wp) ++ ++
Sophora flavescens (R+St) + +
Artemisia princeps (L) ++ ++
Artemisia princeps (St) ++ ++
Astragalus sinicus (Wp) + +
Phytolacca americana (St) A+t o+
Phytolacca americana (Fr) ++ ++
Ginkgo biloba (Se) +++ +++

Control

*Mortality =70%; +++, 50 to 70%; ++, 30 to 50%; +, <30%; -.

E7), PI=RIRIEHP. americana)®] E7), SYWG. biloba)
o] 95T 2EEL WE 0% oAt AYHoR Ee
AFES VEglth T o) FEBEE 30% olste) 4%
£& Uehfjo] A5g4o] Az 4 4 ATk A%
22 URE AF a7} 2417004 BAZA] 2AL a—r
& W AL 5IE B O, Z piperium®] &
£9 Feolls 2443t F AFES 30-50%2 A3k
7} 48A|7F B AFRBL 70% OAFO R oA o g Ak
&7} A AFo] Uehs o] Solstitt. 4. princeps
+2 FF Aol e FAEEL 1w,

- o] | Xe]
NEE2E2 B FTF

E3] AAS] Aol M KAl Escherichia coliol o
sto] Aol 2 Ao Hil Fglon, EJ 49
VRO AR A% St 2 T 59 A
7HA] AR]A g4l Sl Ao R A tHKwon et
al., 1999). Chon et al. (2003)-& YAX|HL o]-&5}]
Huto|-Zoljof] T3t 4. princeps %W3=ZE(5,000 ppm)©|
2 AFEAEE Belon, BN E disiE 90%
9 ASE/dE HArkal skt deu 2 ARl Wi
Tofl i3t 4. princeps UFEES] HETHL 30-50% 2
A vehgon, E7ieh AE0A 28 52 458
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A4S Bk o3t A princeps YFEE] A4S5EA o Staphylococcus sp.ol] et -2 FFEAS BT
ol 287 &l whet Zpo|7h et 2R, Chon et 3IEY], £ ATolXT ols B v tigh A%
al. (2003)-2 FHx|Hol| oJ3t FPrEAdS B ouby, 2 A E E3 70%01A40 R w2 AFans B A
A= A AIES 53 FuEA4S HASI7] fRe] ol9jofl AFEAHE Uehe Ao gz F 3552
2t AZHETh o) ik AFEAYS A princeps AE F2EF o83 ABARE N AFEo] 30% o|st
A FEEET E7(9 AEIA FEEAA A4FEA0 ojAL WA Uetd AEFEESS At Aeg4
Ue Aoz AZHEY S flavescensS ANZ5E AF, BIL 2 1970 *—l%—%—%—J ASE Alelol FAA

S, A5 71 9 550) Qo] E7Y UE do AT 22 RORE A7} USRS Tukey HBS F3H Blwst
A2 ARSIt FolE o) 7|2Ee] 9t Kim et FTHSAS Institute, 1988). A EFZEE-2 Table 394
al. (2005)2 S. flavescens ¥2} Z2ZE-2 Zdlo]-Z-of of ¢} Zro| A=Ayl 7t E=8%k 2pol7} QIQTHF =7.23, df

sl WS AFES YERtaL st & AdolAE =19, P=0.0001).

S. flavescens Fe} + £7] 552 WE tsliA] W Park et al. (2002)2 Z. piperitum 4>1] 252 A
ASES Ueo] AF840] gle e Az Aeius §2, s &S f5, BeolEd
12y S. flavescens ZAE-9] FEEOME AFEC] 4 = tiste] o4 e A58 Ve sigls
e 2ot E718 AT R0l 4584 A&l o, & AddolMe U 2529 4F3de BE

o Ao 2Tl AkHel ATl Waw Aoz Al HOpE 2ZBolA BA ehdth 2 E710l4 53%,
Z+=c}, Hiremath et al. (1995)-2 Leguminosae®] Cassia QoA 65%, A= AAA TBU%E, E7|Et QojjA] At

occidentalis®} Cassia tora®] A2 AAHQY FE2EE0| Z351Xo] =911, Vol ujUE AX| S2E&EEoA 7R
Hg o tisfiA] Zigh A4S Bl shel=T, =2 ASEAAS B oled 29 & o] 2IUR
2 ANz Leguminosaeoﬂ &3k= C. siamea?] E7) FEE2 4 F99E FE2E50] vt slisol tist
o 9l FEEL & AFEOG%)E Ho ol FEE] 74%t AT UGS Helo] ERiEY] s WA
AZARA 018" £ QI THsAAE AABHL Qitk Ha o] &FbEoR olgd 5 9le RAow AztEn) wdt
et al. Q000)2- A. altissima®) A, £7] FZ2EL @7y A. princeps?] £7|9 AEY oA o] sl e zhzt

Table 3. Plant extracts with relatively high insecticidal activity against N. lugens

No. Scientific name Parts No. of Dead
1 Zanthoxylum piperitum St 10.7+£2.08ca
2 Platycarya strobilacea L+St 11.3£0.58¢
3 Artemisia princeps St 11.3£1.53¢
4 Vitex trifolia L 11.7+2.31¢
5 Phytolacca americana Fr 12.0£1.00be
6 Daucus carota St 12.3+4.93bc
7 Koelreteria bipinnata L+St 12.3£3.06bc
8 Buddleja lindleyana L+St 12.3£1.53bc
9 Artemisia princeps Wp 12.3+0.58bc
10 Cassia siamea L 13.0+2.00abc
11 Cassia siamea St 13.0£2.65abc
12 Zanthoxylum piperitum L 13.0+2.00abc
13 Senecio scandens Se 14.7+£3.21abc
14 Ailanthus altissima L+R 14.7+2.08abc
15 Zanthoxylum piperitum Wp 14.7+3.21abc
16 Garcinia xanthochymus Se 15.3+£2.08abc
17 Catalpa ovata Wp 15.3+1.15abc
18 Phytolacca americana St 18.7£1.53ab
19 Ginkgo biloba Se 19.7+0.58a
20 Control - 2.3+0.58d

*Within a column, means with the same letter are not significantly different (P> 0.05, Turkey’s studentized range test). Twenty adults
were tested each. Acetone was applied for control.
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57%, 62% =, £7|Rth HAAFEHolA AFEdol &4
YRS & 5= USITh P americana®] Fujel E710)A]
2L 27 60%, 3% = FujEct E7]oA &
ASEAES Bk oldat 2ol AEAS B9d 2EE
2 AE UE AFES Bk tEka] AEA F9E

£ AR EL FASEY RS dedl 28
3t a2 AlFgE Ao ALZ=Hrh Kwon e al. (1994)y&
BFO) AEA F2ES 639 sl & v, wiREY
1, S AA Y, SeolE Y g, Avbta], Yt
Holl st 4F3EAAE ARG, 1 5 Sdd+=E
0] vjgo| tiste] A=Edor 7H) R A4S

i

AHAE AT} AFE0] 2 8% AEFEEZ A
3h31 7 22E0] = (1,000, 2,000, 4,000, 8,000 ppm)
ASE/Y AE UopEy] Ysto] HEF UZESol o
3t AFES RARSE A= Table 49 Zr}h 1 23 G
xanthochymus 2} &7), C. siamea] ¥ A EHEES &
Tt 2olAaE w2 AFES Hel W oS Alest
ol 22BEL S/ polISE B AFEE &
o)) gk, 2312 45Eol oAl AeE neick Ahn
et al. (1992)2 &30 AMGH AEFEE9 89 $F

i

Table 4. Insecticidal activities of plant extracts at different concentrations against N. lugens

Mortality (%)

Scientific name Conc. (ppm) 22 hrs 48 hrs
1,000 53.345.77cd’ 55.0+5.00bc
P, americana (S 2,000 40.0+5.00ab 53.347.64abc
4,000 58.3+2.89¢cd 65.0+5.00a
8,000 61.7:2.89b 65.0+5.00b
1,000 40.045.00bc 56.7+5.77bc
2. piperinm (L) 2,000 13.347.64a 25.0+13.23a
4,000 45.0+5.00ab 55.0+13.23a
8,000 51.7+2.89b 61.7+2.89b
1,000 25.0+5.00ab 28.3+2.89%b
2,000 61.74+2.89bc 63.3+2.89bcd
§. scandens (S1) 4,000 55.0+5.00bcd 60.0+5.00a
8,000 25.0+5.00a 31.7+2.89
1,000 71.7+7 64de 80.0+8.66cd
2,000 70.0+0.00¢ 75.0+5.00cd
G- xanthochymus (S 4,000 78.3+2.89¢ 93.35.77b
8,000 81.742.89¢ 90.0+5.00¢
1,000 15.0£5.00a 16.745.77a
‘ 2,000 26.742.89a 31.742.89ab
C. siamea (L) 4,000 40.0£5.00a 51.742.89a
8,000 56.7+7.64b 66.7£2.89b
1,000 36.7+16.07bc 55.0+30.41bc
€. ovata (L+SY 2,000 60.0+25.98bc 68.3+27.54cd
4,000 45.0+5.00ab 70.0+10.00a
8,000 56.7£11.55b 60.0+13.23b
1,000 66.7+2.89de 71.7+2.89¢d
. altssima (L+S0) 2,000 56.7+5.77bc 58.3%7.64bc
4,000 51.7+2.89abc 55.0+5.00a
8,000 61.7+2.89b 68.3+7.64b
1,000 75.0+5.00¢ 91.7+7.64¢
, 2,000 61.7+7.64bc 93.3+5.77d
C. biloba (Se) 4,000 65.0+5.00d 93.3+2.89b
8,000 85.045.00¢ 98.342.89¢

*Within a column, means with the same letter are not significantly different (P>0.05, Turkey’s studentized range test).
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Fig. 2. Repellent effect of various plant extracts against N. lugens; control (1), treated ().
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Fig. 3. The relationship between mortality and repellent effects against N. lugens. 1: B. monosperma (Fr); 2: M. prurita (Se); 3: S. album
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