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Ovipositional Preference and Larval Establishment of the

Indian Meal Moth and Almond Moth on Selected Peanut Genotypes'
R. K. Kushyupi and W V, Campbell™

ABSTRACT

Thirtv-nine selected peanut (Arachis hypogaca 1.) genotvpes
from a diverse germplasm volleetion with known resistance and
susceptibility to prebarvest inseets were tested in the laboratory for
postharvest resistance to the Indian meal moth, Plodia inye r,mn(h Hu
{Iubner), and the alimond moth Cadra cantefla AWalker). After the
initial test the nnmber of genotvpes was redneed to 20 to reduce
dupiication ol pedigree wd omit some of the genotvpes with
intermediate resistance. Additional data swere collected from tle
20 genotypes on ovipositional preterence and larval establishimem
on shelled and wishelld diamers stock: peannts,

Cenotypes with resistance to moth species inclnded NC 6, G-
NC3EINXNCH, PLAGT30T, NCTXNC 10247, GP-NC 343X NC
17367 el breeding line 10-P10-BI-B1-B1-B1-B2. Resistance to
prehanvestand postharvest insect compleses snggest some common
chiemicads mas be present in the @reen eropand the harvested seed
that rlicit ‘\\IIN)Si(i(III.II response

KevWords: Avachishypogaca L. PlodiainterpunctellacHubmer),
Cudrva cantella Walker!, genotvpe resistance to inseeis, ¢ross
resistunce, ovipositional preference, Tival establishment.

The Indian meal moth Plodia interpunctella (Fubner)
(Le pl(l()pu ra l’\ rlidae) and the almond moth Cadra cau-
tella (Walker) (Lepidoptera: Pyralidac) attack awide variety
of stored pm(]mts Hnmwhnul the world and are the two
most important puests ol stored, farmers stock pe amtsin the
southeastern United States (100,

Seeds of different cultivars of rice Oryza sativa Linn. (7
and 11), maize Zea mays Linn. (11 and sorghuni Sorahum
vulgare Pears. (12) were reported to show differe ntml reac-
tion to inseet pests under stored conditions. Mbata (9) also
reported differences in susceptibility: of Nigerian peanut

(Arachis hypogaca 1.} cultivars to P, inferpunctella.

Peanut ae n()t\'p( swere reporte o« resistant to .lc()mpl( xof

preharvest insects and inites (and 63, Our objective was to
identify genotypes with inseet resistance to storage pests,

Selected g genetvpes from a diverse collection of peanut
germplasm with known prehanvest inscet resistance were
tested for ovipositional preference, Tarval establishiment,
weight gain and damage by P interpunctella and C. cantella
on shelled and unshelled (farmers stock) peanuts

Materials and Methods

The insects for the colonies were obtained from the USDA Stored
Praduct Insects Laboratory, Savannah, Georgia, From this starter colony,
inseets were reared on moth medinm 1 at 27+ 1Cand 60+ 5% R with
12 hr light-dark evele,
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Genotypesusedinthe experimentwere selected fromadiverse collection
of germplasm: representing spanish, bunch and virginia market-types,
Color of the shelied kernels varied from brick red to Indian pink (2),
Analysisofvariance (ANOVA was condacted onall datiand then subjected
to Dimcan’s (8 mualtiple range test. Whereappropriate square root and are
sine transformations were used.

The first experiment was conducted in May and June, 1988 and
consisted of 39 genotvpes with known resistance or suseeptibility: to
prebarvest insects. Plastic enps measurmg 6.5 e diameter and 3.7 ¢
deep were Lalf-filled with shelled kemels. Cups were arranged ina
randomized complete block desion and replicared four times. The
experiment was enclosed i cage nade of polvethvdene stretched over a
wooden frame that measured 2.5 mlong, 0.5 mowide, and 6.5 m high, Four,
Illl('.l])l)l‘(l 1 iter mason jars, each contaning at least 100 pupae of L.
interpunctelle and Ccautelle, were placed in the center of the cage, and
moths werc allowed to emerge snd disperse within the cage. When most
muths died. oviposition was considered complete and cach cnp was
covered with aplastic lid containing 4 2.5 e square opening covered with
organdy cloth for ventilation. Live Tanvace were counted approsimately two
weeksafter placing lids on the cups. When larvae pupated, feeding danage
to the kernels by the pest compley was eatimated as pereent consume (l

The number of genoty pes was redneed to 20 by eliminating some of the
muhtiple pedigree entries and some cenotvpes that were intermediate in
resistanee Tests consisting of 20 genotypes were conducted hetween
Septemberand December 1988, Cages were redneed in size to 1.2 i long,
0.8 mowide and 0.5 m high. Cenotypes were tested for n\ilmﬁli()n:ll
preference and larval establislunent for cach moth species separately.
Tests were conduicted at 27+ 1 C with a 12 hr licht-dark ovele.

Unshelled Peannts

Plastic cups measaring 7.5 e in diameter and 4.3 e high were hadf
filled with unshelled peanuts. Cops were arranged in o randomized
complete block desian and replicated three times, Forty pairs of newly
cmerged Pointerpunctelle and Ccantelfa moths were introdueed into
separate cages and allowed to -wiposit on peanuts for 4 diys. Crps were
then covered with a plastic Jid, A multifoens ens <2235 magnification; was
usedd to coant eggs,

Shelled Pewnuts

Shelled peanats were tested for moth ovipositional preference and
Luval surdival in ccage containing eops measiring 6.5 enin diameter and
A7 e deep that were halt filled with peast kernels. Caps were arrangred
ina randomized complete Bock desigand replicated fourtimes. Twa jars
containing several hundred newly cimerged P-interpunctella adults were
plaedin the cage and the lids were removed to allow the maths to escapee.
Ccantella were tested separately as deserihed for P interpuctetla. Vggs of
both species were counted with the aid of maltifocus lens one week after
moth release then lids were placed an enps to prevent larvae { om
migrating. Ater two weeks ivae were connted,

Larval swvival of cach moth specieswas determined for the 20 genatyes.,
Somnd, shelled kernels (20 gm) were placed in 6.5 em diametcr eaps and
infested with 10 uewle hatehed Tarvae. The cups were arranged in
randomized complete block design with four replications Larval sinvival
and weight of survivors was recorded 25 davs adter initiation of the
experiment.

In wnother eperiment, 10 genotypes representing fow and - high
ovipositional prelerence ratings in prior tests were selected to determine
ovipusitional preference on shelled, shelled splits and unshelled peanuts.
Genotypes were arranged incasplit plot design with four replications.
Genotype was the main plot. The Indian meal moth and almond moth were
tested separately using the same methads previously deseribed  for
ovipositional prelerence,

Results and Discussion

Among the 39 genotypes tested the genotypes with the
highest infestation were (1C-74) Florigiant, (F-3)NCTX
NC 302 (IF,-7) SK 38 X GP-NC 343, (1C-35) Manipintar X
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(Robut 33-1 X NC 2232), and (1GT-34) NC 18917 X NC
18018. Genotypes with significantly lower infestation were
(1C-21, 18 and 13) Robut 33-1 X NC; 2214, (1IGT-8) GP-NC
343 X 17367, (JGT-27 and 28) GP-NC 343 X NC 5, (l‘ix' 17
and IGT-31) NC6, (1C-75) GP-N( 23431051 )Jl IX(M13
XNC2232), (IGT-13) 10-F16-Bi-B1-B1-B1-132, (1GT-19
F X [Var. 2750 X P1 259747 F_-32-B1. (1GT-1) I‘:all'l)' Bunch
XNC1%016, and (1C63) NC T107T X (NC 2239 X NC 2214).
Genotypes with the highest damage included the entries
listed with the highest infestation except for 1C-35. Ancther
entry with high feeding damage was (I -28) Tainan No, 9 X
NC 10247, The entries with the lowest infestation were also
among the entries with the lowest feeding danage. In
addition other entries with low feeding damage include (1C
GTYHINC2232X NC22INOXTG 17T, and HC-62)NC 10T X
(NC2232XNC 2210 ("able 1), Genotypes with few Lurvae
and low damage from 2. interpunctefla and C. cautella
con plex also exhibit resistance to a complex of preharvest
ficld pests (),
Unshelled Peanuts

When the almond moth (AT A swas exposcd to unshelled
peanuts, oviposition was not significantly different among
the 20 genotypes. However, itz iences were found with
indian meal moth (IMM). Significanthy more eggs were lid
on Manipintar X (Robut 33-1 X NC 22320, SK 38 N GP-NC,
343and JIIX(M-13XNC 2232) thanon 10-P10-BI1-B1-B1-
B1-B2, NC 18017 X NC 18018, and NC 7 X NC 10247
(Table 2).
Shelled Peanuts

Shetled genotypes differed significantly in almond moth
oviposition and larval establishment. Oviposition and larval
establishment was high for selections from the cross of J11
Table 1. Differences among peanut genotypes in Indian meal moth

and almond moth larval establishment and larval damage to
kernels. Raleigh, N.C. 1985,

Avg. no. Avg, %
Entry Pedigree 1arvae!l aamdgnl
IC-74 Florigiant 246.5a 23.0a
Fa-3 HC 7 X NC 307 199.7ab 19.53b
Fg-7 SK 38 X GP-KC 343 187.7a-¢ 17.22-¢
1C-35 Manipintar X (Robut 33-1 X NC 2232) 158.2a-d 5.0f-t
IGT-34  NC 18017 X NC 13018 156.0b-¢ 13.2b-e
iC-67 (NC 2232 X NC 2214) X 1G 17 150.2b-f 2.7hi
Fg-52 Florigiant 141.0b-g 9.5d-h
F4-51 NC 302 137.2b-h 6.2e-1
Fq-4% GP-NC 343 135.5b-h 5.5f-1
1C-7. (Goldins X Faizpur 1-5) X NC 2232 133.5b-9 5.5f7-
167-32  GP-NC 343 127.5b-14 J.5hi
Fg-42 UPLPN4 X NC 10247 127.0b-} 8.2d-1
1G7-29  GP-NC 343 X NC 5 124.2¢-k S5.21-4
1C-62 NC 1107 X (NC 2232 X NC 221%) 123.5¢-k 1.7ht
Fq-28 Tainan No. 9 X NC 10247 123.5¢-k 14.2b-a
1GT-76  Florigiant 119.0c-k 12.2¢-f
Fg-1 HC 7 X GP-NC 343 11B.7¢-x 4,5f-1
1C-41 X 52 X-X-3-B X (M 13 X NC 2214) 113.2¢c-1 5.2f-1
1C-34 Manipintar X (Robut 33-1 X NC 2232) 110,7d-1 4.0g-1
1GT-42 NC 6 X NC 3033 104.0d-m S.71-4
IGT-26  GP-NC 343 X NC 17367 102,0e-m 3.0ni
16GT-123 NC 7 99.5e-m 5.2f-t
Fg-5 NC 7 X NC 10247 98.5e-m 1.7¢-g
1C-73 KCS 9).2e-m 4,031
1GT-113 PT 4672307 92.0e-m 4,51-1
1C-63 NC 1337 X {NC 2232 x NC 2214) 90.7f7-m 1.04
1€-13 Robut 33-1 X NC 2714 89,7f-m 2.7h4
1GT-1 Earlv Bunch X NC 1801t 89.5f-m 4,574
1GT-19  F X var. 2750 X P1 259747] F-82-81 B8.2f-m 4.0g-1
16T-27  GP-NC 43 ¥ NC S 86.2f-m 3.7g-4
1GT-13  10-P10-B1-B1-B1-B1-B2 82.29-m 4.51-4
1C-51 J 11X (M-13 X KC 2232) 82.5¢-m 2.7h4
1GT-31 NC 6 81.2g-m 3.2ht
1C-18 Robut 33-1 X NC 2214 75.71-m 2.2n
1C-75 GP-NC 242 73.7%-m 3.0hi
Fa-17 NC 6 69.5k-m 3.0h4
1GT-28  GP-NC J4) X NC & 67.2k-m 3.0nt
1G1-8 GP-NC 343 X NC 17367 61.0Im 3.0h4
1€-21 Robut 33-1 X NC 2214 56.7m 2.0hi

13

Table 2. Ovipositional preference of Indian meal moth on some
unshelled peanut genotypes.

Average number

Entry Pedigree of eggs/cupl
1C-35 Manipintar X (Robut 33-1 X NC 2232) 230.0a

Fa-7 SK 38 X GP-NC 343 206.3a

1C-51 J 1 X (M-13 X NC 2232) 204 7a

1Gr-28 GP-nC 343 X NC 5 199, 3ab
Fq-3 NC 7 x NC 302 198.7a-¢c
1C-75 GP-NT 343 189.3a-¢
1G1-8 GP-NC 343 X NC 17367 188.3a-¢
1C-21 Robut 3,-1 X NC 2214 187.7a-¢c
1G7-113 Pl 46730 187.7a-¢
Fa-17 NC 6 186.3a-¢
1C-74 Florigiant 177.0a-¢
1C-18 Robut J3-1 X NC 2214 167.7a-¢
1C-67 (NC 2232 X NC 2214) X TG 17 167.3a-c
167-27 GP-NC 343 X NC 5 163.7a-¢c
1GT-1 farly Bunch X NC 18016 154.0a-¢
1GT-19 F X [var., 2750 X Pl 25%747] F2-92-81 149.0a-¢
1C-83 NC 1107 X (NC 2232 X KC 2214, 141.0a-c
Fs-5 NC 7 X KC 10247 119.7pc
167-34 NC 18017 X NC 18018 117.0b¢
167-13 10-P10-B1-B1-B1-01-B2 116.7c

! Means wi*yin a column followed by the same lettter are not significantly
differert (P < 0,05) Duncan's (1951) multiple range test,

N{M-TINNC2232), Manipintar X (Robut 33-1 XN 2232),
and SKASNGP-NC 343, Oviposition and kvl establishment
waslow for GP-NC 343X NC3and NCTNNC 10247 (Table
3). Oviposition was also low for PL46T307. NC 6. NC 18017
XNC OIS and NC7XNC 302, NC G exhibited resistance
to ALM oviposition but ALM larval establishiment on this
genotype was high.

The Indian meal moth showed significant preference
amony genotvpes for oviposition. SK 55 X GP-NC 343
received the highest number of IMM eggs and tie highest
infestation of lavac. In general kival establishment did not
correlate well with oviposition. Other genotypes with high
egg comnts include 1 X [Var, 2750 X P1 259747 1,-82-B1,
Manipintar X (Robut 33-1 X NC 2232) und NC 1107 X (NC;
2232 X NC 2211,

Lowestnumberof eggswere iidon NC 6, 10-P10-B1-B1 -
BL-BU-B2 PLIGTR07, GP-NC343XNC 17367, GP-NC 343
NXNCS NCTNXNCTO2M7 NCISOITXNC 18018, and N€
TXNC302 (Fable ). Genotypes with the lowest infestation
Ol TMM Tanvie veere 10-PLO-B1-B1-B1-B1-B2. GP-NC 343
NNCIT36T,NCTXNC 10247, Robut 33- 1 XNC 2214, and
GP-NC 343 X NC 5,

Table 3. Ovipositional preference and larval establishiment of
almond moth on seme shelled peanut genotypes.

Avg. number/cup!

Entry Pedigree £99s Larvas:

1C-51 J 11 X (M-13 X NC 2232) 272.7a 118.2a

1C-63 NC 1107 X (NC 2232 X NC 2214) 269.5a 65.7b-g
1c-67 (NC 2232 X NC 2214) X TG 17 249,0ab 70.5b-f
1c-18 Robut 33-1 X KC 2214 248, 2ab 38.0a-d
1€-35 Manipintar X (Robut 33-1 X NC 2232) 245.2ab 110.2ab
Fq-7 SK 38 X GP-NC 342 241.0a-c 124.7a

iGT-1 Early Bunch X NC 18016 718.7b-d 58.0d-9
1C-75 GP-NC 343 210.0b-e 86.2a-¢
1c-74 Florigiant 198.2¢-f 107.2a-c
1C-21 Robut 33-1 X NC 2214 181.0d-g 44 ,5¢e-9
1G7-19 F X [Var. 2750 X P1 259747] F,-B2-Bi 177.5d-q 98.0a-d
167-13 10-P10-B1-81-B1-B1-82 168.5e-h 92.7a-d
16G7-8 GP-NC 343 X NC 17367 161.07-h 54.2d-g
1G7-27 GP-NC 343 X NC 5 146.5g-1 23.79

Fa-3 HC 7 X NC 302 141.79-) 79.0a-f
1GT-28 GP-NC 343 X NC 5 125.5h-] 34,719
167-34 RC18017 X NC 18018 122.7h-) 63.0c-9
Fa-17 NC 6 105.51) 87.2a-e
Fa-5 KC 7 X NC 10247 98.5) 35.21g
1GT-113 Pl 467307 96.7) 67.1b-g

1 Means followed by the same tetter are not significantly different {P ¢ 0.05)
by Duncan's (1951) multiple range test.

! Means within a cclumn followed hy the same letter are not significantly
different (P ¢ 0.05) Duncan's (1951) multiple range test,

v
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Table 4. Ovipositional preference and larval establishment of
Indian meal moth on some shelled peanut genotypes.

Avg. number/cup!

Entry Pedijree Eggs Larvae
Fg-7 SK 38 X GP-NC 343 346.7a 100.2a
1G6T-19 F x [var. 2750 X Pl 259747] F2-82 -B1 294,2ab 4.2g-1
1C-35 Mantpintar X (Robut 33-1 X NC 2232) 267.0bc 64.2c-e
1C-63 NC 1107 X {NC 2222 X NC 2214) 264.0bc 48.0d-h
12-75 GP-NC 4] 262.5b-d 96,730
10-18 Robut 33-1 X NC 2214 240.7b-e 73.7b-¢
167-27 GP-NC )43 X NC & 233.7p-1 7.1
16T-1 Early Bunch X NC 18016 233.2b-f 56.5¢-g
1C-74 Floriglant 231.5b-1 39.2e-1
1C-21 Robue J3-1 X NC 2214 231.0b-1 27.7n4
1C-51 J 1 X (M 13 X NC 2232) 224.7b-1 69.2¢d
1C-67 {NC 2232 X NC 2214) X 1G 17 20%.5¢c-g 37.70-%
Fq-3 KC 7 X NC 102 193.2d-y 76.2bc
1GT-34 NC 18017 X NC 1B013 191.5¢e-g 69.2¢cd
74-5 NC 7 X KC 10247 184.7e-¢ 24,5h1
ar-2¢ GP-NC 343 X NC 5 179.0e-g 40.7e-1
1G1-8 GP-WC 343 X NC 17367 168.2fg 21,74
1GT-113 Tl o4873C7 154.09 62.2¢-f
1GT-13 10-P10-81-31-B1-81-82 149.5g 17.04
Fa-17 HC 6 146.7g 62.5¢c-f

! Means within a column followed by the same letter are not significantly
different {P < 0.05) Ouncan's (1951) mulitiple range test,

When newly emerged Tamae of the Indian meal moth
\\'('r(-tmnslbrrvdt().\'v]('clv(lsh('ll(-(lgmlnl)’pvs.l;ll\‘u|5|m'i\'u|
was best on GP-NC 343 X NC 17367 and SK 35S X GP-N(
343, Cenotypes did not < gnificantly affect Loval weiglht
gain. Nearly half of the genotvpes did not support Larval
sunvival.

Shelled peanuts were preferred to nnshelled peaints by
Indizan meal moth and almond mot », The MM preferred
shelled split to shelled whole kemels for oviposition. These
differences were statistically significant. Almond moth
oviposition was higher o the shelled split than on shelled
whole kernels but the differences were not signilicant (Table
3).

Table 5. Comparison of Indian meal moth and almond moth
ovipositionon shelled and anshelled seiected peanat genotypes.

Raleigh, N.C. 1985,
Avg. no. eggs!
Physical conditicn
of peanut ATmond Moth Indian Meal Moth
Shelled Splits 128.4a 119.5a
Shelled 1.8.8ap 104,40
Unstetled 91.4c 77.1¢c

: Average number of eggs from 10 genctypes,

Means followed by the same tetter are not significantly different a* (P ¢ 0,05

by Duncan's (1951) multiple range test.

When data were combined for oviposition on shelled,
shelied split and unshelled peanuts, the almond moth laid
more eggs on GP-NC343XNES inan on Pr467307, GP-NC
AMINXNNCITIET.NC G or 10-P10-B1-B1-B1-B1-B2 (Tuable
6).

The Indian meal moth kid significanthy more cggs on
l"l()rigiunt than on 10-P1O-B1-BI-B1-B1-B2, NG 7 X NC
10247, GP-NC 33X NC 5 or NC 6 (Table 7). Preferemial
egg laying was reversed by the ALM and IMNM for PLAGT307
and GP-NC 343 X N 5,

The cffect of seed coat color did not provide consistent
correlation between seed coat color or seed size and
ovipositional preference. Other characteristies such as seed
texture or hardness were not tested.

Larval survival on unshelled peanuts was poor for both
ALM and IMM. Under natural storage conditions, however,
there are sufficient cracked and broken pods to provide casy

Table 6. Variation in almond moth oviposition on selected peanut
genotypes when data are combined for shelled peanuts,
shelled splits and unshelled peanuts. Raleigh. N.C. 1988,

Entry Pedigree Avg. no. eggs!
161-27 GP-NC 343 X NC 5 136.2a
1C-74 Florigiant 125.9ab
1c-21 Robut 33-1 X NC 2214 123.7a-¢
Fq-5 NC 7 X HNC 10247 113,7a-¢
Fq-7 SK 38 X GP-NC 143 111.0a-c
16T-28 Tatnan No. 9 X NC 10247 108.9a-¢
1GT-8 GP-NC 343 X NC 17267 106, 3bc
1GT-113 Pl 467307 106.1bc
Fg-17 NC 6 100.4bc
IGT-13 10-P10-81-B1-B1-B1-B2 96.4¢

1 haans within a column followed by the same letter are not significantly
different (P < 0.05) Ouncan's {1951) multiple range test.

:l(',r‘(‘sst()lh('kvrnvls1)_\"\'()ung|;m‘;wl()iniliuh‘;m infestation.
" wed on personal obsernvation large larvace are able to seek
out pods and gain entry to feed on the kernels.

Cross resistance and  susceptibilitv: of genotypes fo
prehanvest feld pestswere evident among genotypes exposed
to ALM and ININE complex in the laboratorv. Selected
gemtvpes vesistont to a complex of field pests (3 and
Campbell, impublished) that were also resistant to ININ
snd/or ALM oviposition and Tanval establishment inelnde:
(I"I—IT) NCOJOT28) GP-NC3EINXNNC S l“x—.’i) NCTX
10247, (1GT-S) GP-NC 343 X ONC 17367, (0G7T-113Y PI
S67T307, and(1GT-T) 10-PHO-B1-B1-BI1-B1-B2.( senotypes
that exhibit susceptibility to a complex ol field pests and are
also susceptible to ALNM and/or 1NN oviposition and larval
establishment include:(1C-7-40 Florigiant, (I'-7) SK 38 X
GP-NC 345 and (1C-35) Manipintar X (Robut 33-1 X NC
2232) ¢ |"‘-3) NCTEXNG302, und HCT3HNCISOITNNG
15018.

Iixtensive data are available on the resistance of NC 6
cultivar and the susceptibility of the Florigiant cultivar to a
complex of field posts (5). The addition of postharvest data
asitrelates to pest resistance and suseeptibility suggests that
chemicals, possibly volatiles, are common to the growing
plantand the seed that may influence multiple pestovipostion
and pest establishment.

Table 7. Variation in Indian meal moth oviposition on sclected
peanut genotypes when dataare combined for shelled peanuts,
shelied splits and unshelled peanuts, Raleigh, N.C. 1988,

Entry Pedigree Avg. no, eggsl
1C-74 Florigiant 148.7a
16T-113 PI 467307 115.7b
1€-21 Robut 33-1 X NC 2214 108.2bc
1GT-28 Tainan No. 9 X NC 10247 103.8b-d
1GT-8 GP-NC 343 X NC 17367 103.7b-d
Fa-7 SK 38 X GP-NC 343 89.3cd
167-13 10-P10-B1-B1-B1-B1-B2 87.7cd
Fq-5 NC 7 X NC 10247 87.2¢cd
161-27 GP-NC 343 X NC 5 84.2cd
Fa-17 NC 6 80.4d

1 Means within a column followed by the same letter are not significantly
different (P < 0.05) Ouncan's {1951) multiple range test.
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