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development characteristics of Plodia interpunctella larvae infested on several variety of peanuts in different oleic content, can
provide reference on their scientific management in stored peanut. [Methods] The developmental duration, instars, and
larvae head capsule width of Plodia interpunctella (Hiibner) were assayed in several varieties of high oleic acid peanut kernel
that included in Kainong 1715, Kainong 1760 and Kainong 301, as well as some non-high oleic acid varieties that involved in
Yuhua 47, Kainong 192, Kainongbai No. 2 and Haihua No.1, at temperature of 24, 28 and 32 °C. The zero developmental
temperature and effective accumulated temperature of the larvae were also calculated according to the tested temperatures and
development days. [Results] There were five instars of larvae in all seven assayed varieties of peanut at three temperatures.
The developmental duration of P. interpunctella larvae cultured with high oleic acid variety of Kainong 1715 was 77, 46, and
37 d, respectively. The shortest developmental duration was 53, 27, and 27 d in non-high oleic acid variety of Kainongbai No.2,
at 24, 28 and 32 °C, respectively. The developmental duration of the larvae in high oleic acid variety of Kainong 1715,
Kainong 1760, and Kainong 301 was significantly longer than that in others. The developmental duration from larvae to pupae
was shorten with temperature increasing. The head capsule width in each larvae instar was not significantly among of peanut
varieties, the time reached the same width of head capsule was different significantly. The zero developmental temperature of
the larvae in high oleic acid variety of Kainong 1715, Kainong 1760, Kainong 301, and non-high oleic acid variety of
Kainongbai No.2 was 16.4, 15.2, 17.3 and17.7 °C, respectively. The effective accumulated temperature in larval stage of the
moth in high oleic acid variety of Kainong 1760 was highest up to 619 degree-days, and lowest (331.5 degree-days) in
non-high oleic acid variety of Kainongbai No.2. [Conclusion] The development duration of the larvae in high oleic acid
peanut was obviously longer than that in non-high oleic acid peanut. The head capsule width of larvae at each instar was not
significantly affected by peanut in different oleic content. The developmental threshold temperature of the larvae in different
peanut varieties was between 15.2 and 17.7°C. The effective accumulated temperature in larval stage in high oleic acid variety

was significantly higher than that in non-high oleic acid variety.
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B AN R A 2 AERF 0T B BE A3 MR A K R B S
2% ( Gvozdenac et al., 2018 ), 7£ 28 °CHl
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R EEF IR EKAMZ 5 d (Predojevi¢ et al.,
2017 ) ANIF) S AR IC IR TR 2 AN [R) ) 76 A= it
it tE 2 5 B (X2 Mg, 2021), H
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225081, H Duncan’s iE#EAT B T (P<
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21 FREETHEGEHREFRHBSE
LERHEEHY

GERERN], [l —fELE AR I BE T, BN
s m DI RS (K1), 32 CTE]

JERIEL R AETT A 17159 (O FemiZ ik m
FRAL AP ) e R EEZWA DA 37 d, 1F
28 F1 24 °CF2r9 0 46 A1 77 d, RIS iR e
32 CHIRAKIRE 24 CTHIZIHRE T iM%
ik 40 d. REEEEE, FEERIFIACEHIER, ARk
AR B A MR &) HAE R — R R AN R
s R AR DINZER BE (P<0.05), 28 °CHY
EMER AR ITAC 17159 TF4¢ 1760 © FJT4& 301 ©
KiFR ) AL R TE] 4355108 46, 45 F140 d, T
TEAE BB AN TTAR 1920, Hdk 477, k15 °
FIFAR A 2 5 ° (" Rz iAo e m im R 2
Fh) Harach 38, 34, 34 f127 do 2 HUFE R
iR i PP AR AR R % B D A S IR TR
AP (P<0.05), 24, 28 il 32 °CHIAN[A] A
B I AHZE 24, 19 Fl 14 d, B&REM AR
JEE = AN ) R ) 2 7 D A 22 SN, AR
iR 1 1 S ] B A MR A A kD

x1 ME/EHYHEARBHBRSEXLENARNBRETHNELERE (d)
Tablel Developmental duration (d) of Plodia interpunctella larvae among several
variety of peanutsin different oleic content at different temperature

AL i FR Variety of peanut

KB i (d) Developmental duration (d)

24 °C

28 °C

32 °C

FF4¢ 17159 Kainong 1715
4% 1760 © Kainong 1760 ©
FF4¢ 301 © Kainong 301 ©

FF4¢ 192" Kainong 192°

#4E 47° Yuhua 47°

46 1 5 * Haihua No. 1°
FFAEH 2 5 P Kainongbai No. 2"

76.65+£1.94 aA
72.34£3.27 aA
74.87£3.59 aA
61.31£3.35 bcA
64.38+£5.56 bA
56.66+4.87 cdA
53.26+4.35 dA

45.67+2.83 aB

44.86+1.21 aB
39.95+1.48 bB
38.41+2.07 bB
34.25+2.97 cB
33.88+1.23 cB
27.14+£2.23 dB

37.09+£2.31 aC
38.19+1.88 abC
41.21£1.85bB
32.20£2.69 cC
30.84+1.57 cdC
27.53+£1.95 deC
26.62+2.54 eB

TP RO RS, RSB 5 A AR/ ING B3R B RE A B 40y e f e AN [R) i R 5 i A A vh ) R B D RAY
BF7E5 (P<0.05, Duncan’s K45 ) , [T RS PR RN BN AR A, BUEARIELEE R A& & DI R 35255 (P<0.05,
Duncan’s f5% ) o X RLA IR EAR © Fmz i Fioh mimBR AL G A, ORISR O AR R IR A R . R

Data in the table are presented as mean+SD, and followed by the different lowercase letters in the same column indicate
significant differences by Duncan’s test (P<0.05), while followed by the different uppercase letters in the same row indicate
significant differences by Duncan’s test (P<0.05). In order to show more clearly,  indicates that the variety of peanut is high
oleic acid type, and * indicates that the variety is not high oleic acid type. The same below.

22 HEREHRERAMBRSEEENRE
RIS AN LRI

A TR L RE T AN TRt b 46 A= B RE 4 8 2y
ST IR DT ECH AR TR, E5E AR — i 30

T B A 25 5 2 (K 2), W32 °CHY, 7EFF
17159, JT4 17609, JF4¢ 3019, JF4k 1927,
Bk 477, WL 15 PHOTR A 2 5 P iAo
1 BRI R 5-10 d; SE 2 8T TE
10-15 d; 7EFFAREA 2 5 P E5EA 3 i Rymt i)k



+ 1487 -

PO BRI AN AR AN TR 5 f A6 A b i 10 2 SR Sk e S FLAREmIE Y

5 4

o o o o - (A»Ps  (A)ast (ADast  (Apacr  (mest  (macL  (I1)ge o 10€ Suourey

FOST 1 F000 1 F98L 879 F6vv FSHT €FI91 o 10€ Xdf

L L . o (A8t (A)ae6  (A)aege (ADevr  (ADALZt  (mas  (mae  (1)er o 09L1 3uoure3y

F991 1 FE€L0 1 ¥56 6 FOTL FS19 FSLS FTHT F91 o 09LT ¥ Af

. - . . (Aezz  (AJ)eSI (A)e (ADezz  (ADe91  (mMes  (mey (I)er o SILI uourey]

FTLO T FT6 L1¥988 FL69 F966 FLYE FTET FT91 oSTLY Hdf 8C

o . (AL1 (Aagt (Aeoz (Aesr (A»ST (A)gz  (ADas  (masrt  (mevy ([)geg 4 ON reqduourey

FHS1 1 FETL 1 S50 1 F00 1 F5€6 FLSS FLEL FLLS F09¢ F6S1 g B CHYA,

(A)a91 (A)A91 (A)290T (A)ge9z (A)aege (A)aeLl (Adeer  (ADesr  (ADFor  (mei1r  (m)as  (I)aeg a1 'ON BqIRH

FOST 1 FHIL 1 F080 1 FHS0 1 866 F0€6 FIp8 FOLL 859 F09¥ FhhT FLSI aa T HE

o (Apor  (A)LT (A)e1e (A)ast (A)ae6r  (A)Lz (ADace  (ADe8  (mas  (mas  (1)ee FYAALLLLUN

FSOI 1 FCEL 1 F660 1 F920 1 F€96 F016 F918 FE69 FOPS FTWT €F8ST aL¥ W

(A)aer  (A)avr (AP€T (A)esz (A)aest (A)aze (A)aezr (ADest (ADpzr (mMev  (m)ez  (I)gec 4261 Suourey

FLSTT  F8ITI FE€80 1 FLHYOT  F000 1 F956 F088 F79L 679 FH8h FLST F091 461 L

(Aeer (APLT (A)eoz (Adeze (ALt (A)eLlz (Aese (ADee6r  (ADdSs (oL (mes  (1)gec p 10€ Suourey

F660 1 F80 1 F960 1 F620 1 FI86 FEEO6 FLYS FISL FEI9 FSh F9GT FI91 o 10€ Jf

(A)azt (A)agt (A»arz (A)gest (A)gerr (A)A9€  (A)azz (ADgevl (ADAvl  (mMa€  (mag  (1)el 5 09L1 uourexy

F6E1 1 FSTI 1 F660 1 F8S01  FEIOT F096 F768 FS6L FTIL FE96 F8ET F791 o 09LT FHf

(A)eor  (A)ecz (A)ese (A)est (A)eer (Areez (Arvr (ADezzc (ADeL (mes  (meg  (1)9el pSILI Suourey

FELOT FP0 1 FST0 1 F666 896 F006 FPEY FOLL FI8S F861 FSST F091 oSTLT ¥k €4

P09 PSS P OS P Sy POV PS¢ PO¢ P St P 0T PSI POI PS jnuead jo Kjouep  eimjerodwa],

Jeysut pue (wr) yipim oinsded peoy oyl [Af§Hy (W) ALY

LEASE T4

(Do) FHR

uir) pue dan)erdduid) JUIIIFJIP I8 JUIIU0D III[0 JUIIJJIP ul synuedd
JO £)3LIRA [BIIAIS Suowe deAde] vjjapoundiapul vipolq o aejsul pue(wn) yypim snsded pedy 3yl 7 9[qeL

Mok (Wil ) HL R EHEHNFTEVhFRESEHE Y DEGHIHN ¥



60 &

o FH RS B 244 Chinese Journal of Applied Entomology

+ 1488 -

*A[9A19adsal ‘qig pue ‘Y “pIg ‘pug S| Jo o8els [BAIR[ JO JRISUL Y] SYBOIpUL A AT I ‘O V1

S Y e T T WIGAEELA AL VI I T

o o o o o o o (APzy (A)A9s (ADdzy  (I)ag  (I)el 4 ON reqduourey
F601 1 F086 Fi9 FELT F€91 4B THYL
o . . o . . . (A»Ly (ADeve (mMa9r (m)ges (I)eg a [ 'ON BOYIeH
F€66 FIES FSES FSYT F6S1 PRl s
o . . o . . (ALt (A»aer (ADees (mMaer (m)ae9  (I)ev gLy BOUOA
FOTI 1 FOL6 FI6L F9¢S F6vT 861 oLV W
- o o o - o (A)9z (A)»aLz (A)ese (ma9z (m)aez (I)et 4T61 Suoures]
FEPL 1 FTH6 FLTS FOLS F$9T F091 4061 it
o o o o (A61 (A)asz (A)azs (A)ast (ADeze (mese  (m)aer  (I)eeg o 10€ Suourey
FHCIL 1 F880 1 FL66 F0T8 FOEL FLSY F61T F191 o 10€ Jdf
. . o . . (A)ast (A)age (A)geve (ADeLz (masy (m)ee  ([)ec 5 09L1 Suouresy|
F650 1 F$66 F688 FS9L FOPS F0ST F09T o09LT AL
- - o - - (Ae1e (Aeee (Ao (ADe9z (mest (mes (I)ey o SILT Suourey|
FCET T F980 1 FC16 F9SL F68Y F86T 861 oSILT AL (43
- - . - - . - (A)»89 (A»9T (ADeLz  (I)PS ([)geg L€ ON reqduourey
FETI 1 FOV6 F0£9 F€9T FI91 4B THEYL
o . . o . . (A»  (ApLy (Apve (P9 (m)es  (I)ge1 a [ 'ON BOYIeH
9TFLII T TF€66 FI€8 F9Z$ FEET F6S1 FRlgs
- - o o o o (A»a  (A»6r (ADPST (me1r (mevy  (I1)a¢g gLy BOUOA
OvFISO T €68 FTTL FISH FHST 861 oLV W
- - o - - (A€l (A (ADgeL1 (ADa6  (mpL  (m)2az (1)gec 4T61 Suourey
FrPI T 9TFS68 FTYL FLT9 FOES 86T F091 4061 At 8¢
P09 PSS P 0S P Sy POy PS¢ P 0€ p ST P 0T PSI POl PS juead jo Kjorrep  armerodwa],

Teysur pue (wrl) gipia o[nsded peay oy, [Ny (W) F LAY

LEATE T4

(2.) B

(panupuod 7 3qeL) T A



53] PR BT IR A R A AN R R 5

AR R B4 5 B 0 Sk e T B LU AT Y

+ 1489 -

10-15 d, oAbk 15-20 d; EFFARE 2 5 P
TFA 1927 E5e i 4 #AgRtE R 15-20 d, HAhy
N 20-25d; FEFFARE 25 PRI 15 T 5ERT S
I EIEE] A 25-30 d, JFAC 1927 ML 477 N
30-35 d, JF4& 1760° FIJT4¢ 1715 K 35-40 d,
TF4< 3019 9 40-45 do 5l FR S b AE A4 Hh 4y b
W2 Pt s, PR 17159, FFA 17607
FIFFAE 3019 L 4l d % 7 2 M2 7 5 NI 30
GyNZE 37, 38 Fl 41 d AL, TR 2 5 P AEAE
15 PRI 5 AN, (HAR 528 27 A1 28 d ff
AR . R [EREE S AR R, EIBEAR IR 4
S IITE B IR R S LT B s 1) 3k 5%
XL RARE (P>0.05) , HILFHHEFELE
FERIIT TN, AN7E 28 °CF B AR &) d /e T
A 17159 FIIFA 1760° FELE T 40 d Sk5% 55 24
1100 pm, WifEFFA&RE 25 25 d Bk
TERER 1123 pmo ASAEA A AR T 1 #24)
HH LT N 157-163 um, 2 #H 4 232-273
um, 3 #H K 347-570 um, 4 #4594 582-831 pm),
58 820-1 166 pm., [F]HE N 5 B2 3 3 fe PR
R 2 WA, HKCh 3 AR, mIgE N S IR
LI

23 MEREHHEARBRSERETHE
BRABRENERRIR

BT A [R)IRE  E RE 43 B8 4y R 7R R ) g
A TR B R B DT, A BRI K B bR R
FAABUR (R 3), #FMFhEA el R4 i L)
BN R BB ASRELE 15.2-17.7 °C, HIFk
F 25 PR IR EEE(17.7 °CO-ITA 1760°
(152 °C) /& 2.5 C. XHERBIMEERA—
B, ATRE BRI N MR T H A KR R RS
RIXE, Rk FZEmE, SEORGEE T
AL R IR SO B 25

N TR] i A A B 5 10 B B A IR &y SR B
OB A B 22 5, (F T R RO AR
17159, FF4& 1760° FITF4 301° 15 35 B FE AR MR 4
HEAE SRR 5611, 618.9 F1 511.6
H-BE, ARG TR 2 5 P
(331.5 H-BE) B2 £, A& R FRNAMBIRE

B, UEEHHA T 2 5 P RE S 4 e
RE X STETFR 1715% TFR 1760° F1IF4 301°¢
% Uk B DT KA —E

x3 HMENEHHEAEHBRSESLETN
EERAREMARRE
Table3 The developmental threshold temperature and
effective accumulated temperatur e of
Plodia interpunctella larvae among several variety of
peanutsin different oleic content

KEEANMRE A (A-5)

ToE A (°C) Effective
Variety of peanut Developmental accumulated
yoip threshold temperature
temperature (°C)  (degree-days)
T 1715¢ 16.42 561.08
Kainong 1715 ¢
A< 1760 ¢ 15.15 618.93
Kainong 1760 ¢
Fr4e 301 ¢ 17.32 511.57
Kainong 301 ¢
A 192° 15.16 524.75
Kainong 192°
4% 47° Yuhua 47° 17.19 420.13
k15 P 16.36 418.16
Haihua No. 1°
FkE2E" 17.70 331.53

Kainongbai No. 2°

3 itig

FUAS BN BE A IR A AR T3 R L AT TR
e AT, Har T, BET. BaT . B
BT, EEEET . BT AT MRET . IR
BRI R A T RIE A A T EER T
THEER . Bk BT BT RRAE TR
AR L FIR I, LT 28 °CHI
60%RH 5P TERZBR I & B B 27 d, 76
M iy & B i K ik 80 d ( Vukajlovi¢ et al.,
2019 ). NI IR Ak 1Y EP BE 4% 5 &) UAE 28 °C
60%-70%RH BI7EAR TR G2t 30 d A7
b, FEMETFIRZZ dh U 43 50175 80 T 49 d APk
( Sambaraju and Phillips, 2008 ), FEEKE . A7~
TR RFEZREH 28 °CHI 50%RH i E[1EE A 15 M
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B R B 2 A T4 230 31, 31 F138 d
( Johnson et al., 1992 ), E[JEAWE L) HULE & il &
S E A BT R AF LR 28 °CHl 60%RH
1 & B D AR AR AEYE A 29-39 d ( Gvozdenac
etal, 2018 ), [AIFESMF NAES 1A RY | A 5T AU A
T AR 3 AR A Bk, Hg i &8 i
L 37-42 d i %5 ( Predojevié et al., 2017 ),
ARG B A B A A R R AR A T I R B
D 3R ¥ A AR i R AR A R i & B D B
I, WAE 28 °CHI 70%RH 2148 T A 5 A ]
Hah ks A EF Al ik 27-46 d. JFA
17159, JF4¢ 1760° FITAR 301° ErimR AL A B
JE AT MR A HUR D e R, A vk R A A T
R 25 PR E AR A UK A, B
JEE A A S e AR A R e Y R R 2 N L
SHAMER & B K, i8] BE S HA A O E IR R
W A TS AR A G, P, &
A b IS [] St A A v i % B D A LA 2
AT, AR IR AT, AR R A AR AR B
ARFHRERKESR .

it H £k 42 Sitophilus zeamais 4]
WA [RINE SBIIN Sk 7 B B 2 e 10035, TR [RIIA BT N
SLAE S AN FEE (Jietal., 2018 ), AT
EJ1 2 WELAS [) % 103 &0y Hhe i) Sk 7 0 ) A 25 57
5, BRIV RS [ 3R IR [R) A6 A= i o i 2 i G
KB DI, R P 4 B3k 58 58 BEATS
ZSORB I, (A FEAEEST RN RIER & 2 e
s o e 4y HSK B8 [RIAE Sk 7 5 1Y) 8 O ) i) 25 SR
2 Rtk WT5E I 4 Bk 7 TE BRI B 4l LU
1A

KB RS E AR R SUESER
BRI EEESEL, B DR A R AR R R 5 AL
A R B IR IR B A RORUE, TR — e &
PFF AT Bk AR BB R sl ARk, A BT
U & A S TR RSO, A ) 0 A o L 1
i, BN MR SR AD T R B S AR
8.8 °C (X4, 2018) , FE&ER, /(. JF
O R E T 46 SRS 5 16.6 .
17.5. 17.1 #118.0 °C ( Johnson et al., 1995 ), A<

TF 5T B A MR 4y e A D e AR AR R B R E
IR R 15.2-17.7 °C, B(H I WA e LS,
B U B [ RE R B A5 T AR A SR AS [t 3 ol
KBS BE, EnEm R R B E R R
SURPBEEUE . 2, AR EE HURZAE 13.5%7K
AR/ R 25.27.5 F 30 CHITR L
&, K225, 25, 27.5 M130 CRIREHSE, 5
IR E IR R EE 5 22.1 F110.3 °C ( FJ
EFAF, 2016 ), EPREAR IRt fE 22 Bk b AR
K 194 ORI 2 91 K 345 F1 613 H -J¥ (Johnson
etal., 1995) , FEMACH AR KA RBE A 481.5
H-BE (XI5, 2018) , HAEARRF BRI ER
A SRR R AR 22 5 0 . AT 9 Pl R A

SRR A AR AR R B RE AR LAY R B A RO
WAEFBE, MIETFR 17609 (618.9 H-JFF) i
Fifveb A K A BRI R AR 1 2 5 T (3315
H-BE) diy 2 5. Bk L, EPEEAIEAEIEAE
Firb & & T A SORR A KA, AR M E B DI
WK

4 ZHig

eI BT, B[RS A MR 4] B AE R T R AR AR
W D AR A T R AL A TP i g R
i, LA k22 24 do ARMER &AL A T R —
WAL RSk e TE R 2= R AR E (P>0.05), i
FI KAL)k 72 6 B (1) i 75 i) 1) 22 57 8. 2 ( P<0.05 ),
B AR I 4y s FE R[] S AR 2R & B 1R SR
FEBE RO AE 25 5, A R IR S Fh A6 AR
w4 A ASCRR T B R T A e T R S e
WEME 1 5. MR MR & A A
IR S AR AR i R BN . XA S
Fofv (40 46 A 0, VR UL B A T I S AR T R
",
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