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Abstract: The fumigation activity and effect of adults and larvae of Plodia interpunctella (Hiibener) with
Lavandula angustifolia Mill oil and Ocimum basilicum oil on under indoor conditions was studied. The
fumigation effect of Lavandula angustifolia Mill oil and Ocimum basilicum oil on adults and larvae of
Plodia interpunctella (Hiibener) was determined by a closed air filter paper fumigation method. Sublethal
doses of Lavandula angustifolia Mill oil and Ocimum basilicum oil on fumigation of adults and larvae of
Plodia interpunctella (Hiibener) were analyzed. The results showed that the fumigation effect of Ocimum
basilicum oil on Plodia interpunctella (Hiibener) larvae was stronger than that of Lavandula angustifolia
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Mill oil. After treatment with Lavandula angustifolia Mill oil and Ocimum basilicum oil at a concentration
of 50 pL for 96 h, the mortality rates of Plodia interpunctella (Hiibener) larvae were 92% and 100%,

respectively. The mortality rates of adults of Plodia interpunctella (Hiibener) treated with Lavandula
angustifolia Mill oil and Ocimum basilicum oil were 100% and 83.33% at 3.5 pL for 2 h; When both treated
for 2 h, 3.5 pL of Lavandula angustifolia Mill oil led to the highest mortality rate of Plodia

interpunctella(Hiibener), while 4.5 pL of Ocimum basilicum oil only caused 99.33% of mortality rate of

Plodia interpunctella(Hiibener). The study showed that the fumigation effect of Ocimum basilicum oil on

Plodia interpunctella(Hiibener) larvae was significantly higher than that of Lavandula angustifolia Mill oil,

and the fumigation effect of Lavandula angustifolia Mill oil on Plodia interpunctella (Hiibener) adults was

significantly higher than that of Ocimum basilicum oil.

Key words: Plodia interpunctella (Hiibener); Lavandula angustifolia Mill.; Ocimum basilicum; fumigation

activity
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L RURCEAET T (500 mL) oY, AN
Sk A AR AR (5, 10, 15, 20, 25, 30, 35,
40, 45, 50 pL ) FEACE IS EkE A4t (1x
10 cm ), SR PRHCRE R A RS T Y DB 4R A B R AR IR
B2y S om ZE AR b, SRER D, FE
FRRHE T3 8], SR AW HCE AR TR 26 T L
SAEFENBEATIRSE (24 h PR JEJE 27~29 °C;
FAXHREE 45%~55% )o A AEFRASHUR]— H b g5
g 30 3k, MAMRERE S AER, FRESA
IR, T 24, 48, 72. 96 h J Ky 45 b Bk Y 2R
ZRIEM . FTFFRIT, #UR 10 min JEEHET R Kk
Ifidsk. FETARUERE VN B SR SZh Ry ik, A
RN E B B R I AT,
1.2.2 FEACHCFN B kG I 6 BB A R o Y TR
#IEH

Jr) 1201, 6 B R A R RO AT R
(500 mL ) Hr, BN H 5K IE A AR =
JEARSE (1x 10 em), FEAREORH (0.5, 1., 1.5,
2.25.3.35uL), ks (0.5, 1. 1.5, 2,
2.5, 3, 3.5, 4, 45 uL), BRI POERE ARG i
FNEAR S B EEEIE B T 2 5 cm ZoAq v s fir
b, mEO, HEOBEETEE, SRR
aob SRR B A TR AR R BN ARRA AT
WA (24 h B RE 27~29 °C; MXTEE
45%~55% )o AL 3 A R [F] — 4L P 1k 1) £t B A

2030 Sk, WA E S AEL, JIFRESH
XTHE, T2, 4. 8. 16, 32, 64 h 5k AbHE
MR EZRE N EBUR 10 min J7 WESFE T KUK
IFHIES . SETRPFHIAR I RAN S AT H B C
B A FERNE N,
1.3 HiESHH

1 3348 ] Excel Al SPSS17.0 Gi 54 ) 5256
BTS04, FH Probit HLARAE 2B i XL
P EATIENE 3BT 5R 8 LDso, FET-HRE ek A7
MR IE 5% A8 e FR B 3 Duncan [GBi & 22
Ry ik b AT 25 5 W B PEAG 50 . B B AT
RARIEIET %, RS MR TR L5 R,

e opy TECHM
ﬁmr$:<4)_@5%£5£%5 100
o, L AR AR
B RO == e
2 HREHSW
21 BT B A 4 s B 2
e

201 FEACEORE TGS B EE A R 4 ol i) B ZEAE
AN ] ¥ 2 1) 3 AR RO Jif1 0T B JBE A R &)y e 3
77 BEZESE, YRR 1 AT IE e 24, 48, 72,
96 h JEEPERIEMSET- R 2 B EF 2R (P<
0.05), Bl FRARAET KRBT FI%, MEK

R 1 REREAIRFAE R E T AR EAE i 3T 6 B SR 4 RIS IEFE =%

Tablel Adjusted mortality of Plodia interpunctlla larvae treated by lavender essential oil under

different concentration and time %
e RE /UL 24 h 48 h 72 h 96 h
5 1.33+0.82 Bi 2.67+1.63 Bg 2.00+1.33 ABg 6.67+£1.83 Ah
10 6.00+1.63 Ch 11.33+£2.71 BCf 15.33+£2.91 ABf 22.00£1.70 Ag
15 10.67+0.67 Cg 18.00+2.26 Bef 30.00+1.83 Ae 32.67+2.87 Af
20 14.00+1.25 Cf 22.67+2.45 Bde 32.67+£1.94 Ae 38.00+1.70 Af
25 18.00+0.82 Ce 28.67+3.74 Bed 34.67+2.00 Bde 46.00+2.45 Ae
30 24.67+0.82 Dd 32.67+3.40 Cc 38.67+0.82 Bed 51.33+£1.70 Ade
35 27.33+£1.25 Cd 35.33+2.71 Be 42.00+1.70 Be 56.67+3.50 Acd
40 32.67£1.25 Cc 47.334£3.56 Bb 54.67+2.26 ABb 61.33+2.26 Ac
45 42.67+1.25 Db 51.33+£2.71 Cb 58.00+1.70 Bb 68.67+£2.71 Ab
50 54.67+0.82 Ca 64.00+3.23 Ba 72.67+£2.21 Aa 78.67+£2.71 Aa

TE: RPEIEAFHEbRE R . RFVEEE G A F/NE F AR RS Duncan [T B 28 4G B9 7E [7]— I RS [7] 4 P<0.05 /K
ZF . FATEE AR KRS PR R AR 2 Duncan B &R 28 K B 76 [ — Wk BE A [R) I ] P<0.05 KPR 3. TR,
Note: The data in the table are mean =+ standard error. Different lowercase letters after the data in the same column indicate significant

differences at P<0.05 levels at different concentrations and the same time by Duncan's new multiple range test. Different capital letters after
the data of the same line indicate significant differences at the level of P<0.05 at the same concentration and different time by Duncan's new

multiple range test. The same as below.
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FOR IR BE AR RIS, i S I ] PR 22 A
B RE A R4 A SR T AR S B B Y B TR
1115 LA [R] e JEE 114 3 AR il X EJDEE 25 M ) B 7 2

HBEE, ES0uL T, 96 h FET &5 H 92%,
TESuL T, 24 h JGZET-F N 1.33%,

2.1.2 X IR Ik X B R 25 e 40 ) B 2R AR
DAAS [ e B 114) 5 #0pKE o o) B0 8 2 W 4y J 0B A 7
HEZRING, MRYEE 2 T LIE T 24, 48, 72,

96 h JEPERIEMSET- R 2 B EFER (P<
0.05), Fifizg % S vk B2 IR TR B W T
R 45 RSk B AR (R B B B 25 A [E] 35
WiAE K, ENEA IR BT R R BT E ., [H
FF A (] e %) 22 R it 0 D 8 0 M 1Y) B 22 OR

., fE45uL, 96 h, 50 uL F, 72 f196 h SET-
IR 100%, 78S pL T, 24 hJFHBET %A

6.67%.

R 2 AREKELIEFAE R 8 T 5 Eh#E i 3 E E S R4 R R IESE T2

Table2 Adjusted mortality of Plodia interpunctlla larvae treated by basil essential oil under different

concentration and time

%

e /UL 24 h 48 h 72 h 96 h
5 2.67£1.25 Bh 3.33+1.83 Bi 7.33+1.25 Bh 15.332.49 Ah
10 4.67+1.70 Dh 11.33+2.26 Ch 19.33+1.94 Bg 33.331.83 Ag
15 10.67+1.25 Dg 18.67+3.43 Cg 32.67£2.21 Bf 42.671.94 Af
20 15.33£2.26 Cg 32.00+1.33 Bf 47.33+2.87 Ae 51.33+0.82 Ae
25 23.33+2.36 Df 40.00+2.58 Ce 48.00+2.26 Be 56.67+1.05 Ad
30 38.67+2.26 Ce 49.33+2.87 Bd 59.33+1.94 Ad 66.00+2.45 Ac
35 48.67+0.82 Dd 61.33+2.26 Cc 77.33+1.25 Be 83.33£1.05 Ab
40 60.67+1.94 D¢ 70.67+1.94 Cb 82.67+1.94 Bbc 90.67+1.25 Aa
45 67.33+1.25 Cb 76.00+2.87 Bab 87.33:2.21 Aab 92.00+1.33 Aa
50 76.67+2.36 Ba 82.00+3.09 Ba 90.67+1.63 Aa 92.00+1.33 Aa
2.1.3  HEACHE 5 T B Il X R 4 B &)y H ) B Ly MBI B9 1A 7 R LA R . P
755 11l H 43 Hr P EE 285 ) B T AR RO B IES)
M 2 K B RN 5 SR Tl T B A R 4 Y TR HOGE 5 BIRE T B S 0 B A RORS T B AR
ZEAAA, AT LA R [R) A BR A 8] J5 A9 [0 7 A 22 EREMEYBHMENESERBPYER
RIEBE i LDso A RAIDCRE R* %5, @R 3 (g

m‘x%m %Zﬁiﬁ*ﬂﬂﬂ@;ﬁ 24 h FE[]F*FKQEQJJE

%E%E%mezmwsmoﬁﬁﬁ%ﬁmﬁ
EJVHE A 47 1R 35 7 (8109 7 R P A S R B R 1Y

22,1 FEAEORE VG B EE AR I LAY B2 A
DA [F] R 35 ) T A 00 i % B8 7 ML g, e 3

77 AR, HR 4 I, £ 24,48, 72,96 h

JRENE R MFET R R B M 2R (P<

75 0.95 LAL, UERHAACHE | 2 BIpR Iih X S 45 1

0.05),

*3 WHEYEHNNESESRNEZSHEIESH
Table3 Regression analysis of fumigation virulence of two plant essential oils on Plodia interpunctlla larvae

Wt A A A il A ) T e R Ak B

i SLLZI 8] /h [ )1 75 7 R LDs, (95% {5 IX ] ) /uL MERB R £ x>
) 24 y=5.1152x-9.600 0 3.83440.403 78.575 (66.472~100.230 ) 0.956 2 3.473
F 48 y=6.187 9%-3.490 9 2.486+0.243 72.768 (60.554~93.959 ) 0.984 6 5.448
72 y=6.897 0x+2.133 3 2.192+0.199 55.502 (47.388~68.276 ) 0.956 7 8.494
96 y=7.763 6x+8.145 4 2.087+0.174 37.905 (33.340~44.148 ) 0.966 0 2.697
Wi 24 y=8357 6x-14.6300  3.864+0.315 50.508 (42.355~67.137) 0.965 7 26.875
K ith 48 y=9.103 0%-6.557 6 2.995+0.231 40.325 (36.614~45.204 ) 0.994 7 10.985
72 y=19.890 9%-0.254 5 2.807+0.201 30.235 (27.633~33.314) 0.9775 8.034
96 y=9.466 Tx+7.745 5 2.423+0.176 26.317 (23.785~29.243 ) 0.957 8 7.604
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R4 AERESERINA[E B E T E AR ENE X D AR AR IESE T &
Tabled Corrected mortality of adults of Plodia interpunctllatreated by lavender essential oil at
different concentrations and time %
WP /UL 2h 4h 8h 16 h 32h 64 h
0.5 0.00+0.00 Fg 8.67+0.82 Ed 23.33+1.49 Dc 54.00£1.25 Cb 87.33+1.25 Bb 100.00+0.00 Aa
1 40.00+1.05 Df 60.67+1.25 Cc 87.33£1.25 Bb 98.67+£0.82 Aa 100.00+0.00 Aa 100.00+0.00 Aa
1.5 60.67+1.25 Ce 91.33+1.33 Bb 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa
2 77.33+1.25 Bd 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa
2.5 88.67+1.33 Bc 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa
3 95.33+0.82 Bb 100.00+0.00 Aa 100.00+0.00 Aa 100.00+£0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa
3.5 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa 100.00+0.00 Aa

[ B K, AR P FET- R B, M EEAK
BORG MR BE AR RIS, B 2 BE 2 A (] (Y 8 T A G
B A MR U FET - R R B BTk, R A
AN [ ¥ BT 118 T A SRS T X D 3 A5 ML g e 17 B
ORI E ., fE3.5uLF, 2hJ5; 2. 25, 3L

%Lﬁﬁmoéﬁkﬁﬁ&@ &ﬁwﬂﬁ %

E%%t%%%iﬂ,ﬁwﬁﬁﬁmﬁﬁﬁﬁﬁ
TS B RE A R R ) S ZRASCR B2 L TE 4 4.5 pL
T, 4hJ5; 35uL &, 8h/J5; 2. 2.5, 3uL T,

T, 4h)5; 1.5uL T, 8h/)5; 1uL T, 32h/)5; 16hJ5; 1. 1.5uL F, 32 h JFAET-F R 100%.
0.5uL T, 64 hJFFET-H IR 100%. 223 FEARE 5L MRS 0T BN RE A R R Y B
222 Z PR IO B A B A A B 2R AR Z&75 71 A 43 Hr

DAAN [ e B2 114 27 B il of B0 JRE A4 B g A itE Ay

MRS i ST, FE24. 48, 72, 96h
EWE@E%%t%ﬁ%%&E%%%E

(P<0.05), Fifigs 2 Wk ih e B2 A9 2 8 7H g, SETC

13 T R R 25 WA 9k X D B A B i R 1) B
RO, TR ST A BRES [A] 5 A4 R0 R A EL
ISy LDso LJ&?FH?Q%%%& sz’ffo @ﬁ% 6 nl LA

x5 AERELEBMAERETSTHIEHTENEFIER HWZEETER
Table5 Corrected mortality of adults of Plodia interpunctlla treated by basil essential oil under different
concentration and time

%

16 h

32h

64 h

R /UL 2h 4h 8h
0.5 0.00:0.00 Ei 0.00+0.00 Eg 8.67+0.82 Df
1 20.00+1.49 Eh 38.67+1.33 Df 52.00+1.33 Ce
1.5 31.33+0.82 Dg 50.67+1.25 Ce 70.67+0.67 Bd
2 45.33+0.82 Df 69.33+1.25 Cd 86.00+1.25 Bc
25 57.33+1.25 De 81.33+0.82 Cc 96.67+1.49 Bb
3 72.67+1.25 Cd 90.00+1.05 Bb 98.67+0.82 Aab
3.5 83.33+1.05 Cc 97.34+0.67 Ba 100.00+0.00 Aa
4 94.00£1.25Bb  100.00+0.00 Aa 100.00+0.00 Aa
45 99.33+0.67 Aa  100.00+0.00 Aa 100.000.00 Aa

34.00+1.25 Cc
85.33+1.70 Bb
98.67+0.82 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa

52.67+1.25 Bb
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa

82.67+1.94 Ab
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa
100.00+0.00 Aa

R 6 MHEWEHEE

#HiE

MENEERSAOESN

Table6 Regression analysis of fumigation virulence of two plant essential oils on adults of Plodia interpunctlla

Kt AL} ] /h Il I 5 7 REF LDsy (95%8 {5IX i) ) /uL MHERBR FHE X2
i A B 2 y=15.945x-14.000 4.288+0.315 2.081 ( 1.749~2.507) 0.926 0 20.363
K 4 y=128.266x-32.666 3.510+0.250 1.574 (1.113~2.124) 0.939 1 40.919
8 y=36.400x-38.333 2.816+0.205 1.297 (0.758~1.942) 0.936 2 51.380
16 y =49.334x-47.779 2.246+0.171 1.045 (0.513~1.681) 0.997 0 49.642
32 y=87.333x-87.333 1.871+0.152 0.835 (0.189~1.664 ) 1.000 0 72.852
64 y=100.00x-100.00 1.757+0.147 0.760 (0.056~1.758) 1.000 0 91.520
2 2 y=12.150x-16.489 4.515+£0.312 3.099 (2.907~3.323) 0.988 7 6.948
K5 4 y=15.214x-15.048 3.762+0.249 2.417 (2.086~2.808) 0.9502 22.507
8 y=18.071x-13.333 3.117+0.207 1.956 (1.579~2.381) 0.9217 29.739
16 y=34.734x-32.334 2.227+0.156 1.345 (0.827~1.921) 0.958 7 54.069
32 y=50.000x-49.111 1.920+0.142 1.125 (0.558~1.761) 0.999 1 64.997
64 y=82.667x-82.667 1.635+0.130 0.920 (0.300~0.629 ) 1.000 0 78.636
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S 2.081 pL, ZHPKGIEEZE 2 h B A R R Y
LDso A& 3.099 pLo PR AR 005 vl T 13 458 06
B 77 1A 75 8 b A ¢ R ALY TE 0.90 L) |, BT
XHACH | B A I T R 2 Ml e 7 I
1= 7 FR 400G AR B AT o BEA RO I X B BE A%

X A R T SR Eb B ORGSR R
3 g

YT ST S i C7/F 1Bl BT PUIL 8 1 S
fi R 2122 EE PO ] e g P AT Ak
CffE R T RGP R P BER
g 1220 A oy 7 A G B 9 P R i o )
KIAE 24, 48, 72 h X =A4-#} Al B S £ A
60 pL/mL A% i e P ORG e XoF B RE 25 B ) i B 75 1Y
MEIEFET 243 5K 84.45% . 89.54% . 96.15%., Ifii
AHIFSE A BRI AR B 50 pL 7EAL 3 24 .48
72 h JG R IEBET- RN 54.67% .64.00%.72.67%,
i 1 % ARG IR 50 uL fEALBE 24, 48, 72h 5
AL IESET-F N 76.67%. 82.00% . 90.67%, 45

J& B IEFE T3R5 R 60.00% .60.00% ,78.33% .
88.33%, TS i HIFE A RO 1 uL A3 2
4, 8, 16h JFMKIEST-F 508 40.00% .
60.67% . 87.33%. 98.67%, i FH% #ksih 1 uL
AbFE 2 4,816 h G IAZ IEBET -5 514 20.00%
38.67%. 52.00% . 85.33%, il LU0 I AEL
S PR F /e 3.5 uL, 4.5 uL i, 16 h )5
EJJJ3E 45 MR g e () BE 2R BE TR 0] LUK E] 100%, Af

Jesser U IYE(d FAR MRS il X Bl 25 05 1 ot
ELZE BRI T, R IAERIKE T 40 pL 7EFE 2
2 h 5 SR AR AT, R T ) B 2 B G Ay A >
LA >R A L =T A B> RIS AR o AEA 200
W AR ORI A 3.5 WL R, 2 h REIES
RS U BET R AT LR E] 100%, 2 8k il i
HAE 4.5 pL &, 2 h J5 BB AR L A AE T F ]
PLAE] 90%LL b, W TR A —2, Frllid

Tt — ST I . Mostafiz 258 P0E £ F 28 B iR
HEESEZE 4 h )5, [ FHEAE 1 uL/L X BB A3 MR A
R, ATLLRE] 100%, i A ik
LRI A — BN A 200 . D5 RERE . 1,8 AR ik
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