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genotype for offspring development. The differences in oviposition between the most and
least suitable seeds of these same 36 genotypes was only 2-fold. This may indicate that pods
have a more diverse array of oviposition stimuli than seeds and may thus be a richer source

FIELD INFESTATION

stored-products insects is well established (Hag- The cowpea pods and seeds of the 36 diverse
strum 1985). Host plant resistance could thus con- genotypes considered in this study were obtained
tribute to the management of these storage pests  from plants grown at the University of Florida
in the field prior to harvest. Messina (1984) found Agronomy Research Farm’ 19.3 km (12 mj) north-
that the cowpea weevil, Callosobruchus macula- west of Gainesville. To ensure a continuous supply
tus (F.), oviposits readily upon green cowpea pods  of pods, three plantings were seeded at 10-day
and that offspring hatching from these “Bgs can intervals, beginning 10 August 1982. A random. -
complete development even on young developing  j,eq complete block design was used, with single °
green pods. Nonpreference resistance of COWPea  rows within each planting date used for each ge-
pods to C. maculatus oviposition in the field could notype.

thus be as important in reducing infestation as an- Test insects were selected from the C. macula-
tibiosis in seed (e.g.,
vents Ia.n"a_.l development on TVy 2027, Gatehouse Behavior, and Basic Biology Research Laboratory,
etal 1979). Previous attempts to demonstrate non- Gainesville, Fla. The source colony originally was
resistance of cowpea pods to cowpea  obtained from infested ‘Iron-Clay’ and ‘Pinkeye
weevil oviposition have been unsuccessful (Aking-  pyrplehull’ cowpeas in storage near Live Oak, Fla,,
76, Fatunla and Badaru 1983). In January 1980. The colony was maintained op

We examine here

pods and seeds of 36

of crops by several species of Materials and Methods

trypsin inhibitor which pre- 4, colony maintained at the Insect Attractants,

the diversi?y Zmong cowpea  “Iron-Clay’ cowpeas in a controlled environment
genotypes in their suitability room maintained at 25°C and 60% RH, with a LD

C. maculatus oviposition. The influence of 1410 photoperiod, using a rearing procedure sim-

cowpea pod maturity upon its suitability as an ovi-  jja; to that of Strong et al. (1968). The insects (0-
position site and the

ity of a

relationship between suitabil- 24 h old) were placed in empty 0.5-liter jars to

genotype for oviposition and its suitability  jsolate them from seed for 24 h before the start of
or development of offspring are considered. the bjoassay. The isolation period was used to in-

duce a high oviposition propensity among female

L i i i

i
i
{
!

1

‘- beetles and thus provide the most rigorous test of .

a genotype's ability to discourage oviposition.

! Present address: D
Carolina State University,
* Present address: U.S. Grain Marketing Res. Lab., ARS-USDA,

1515 College Avenue, Manhattan, KS 66502, and five female C. maculatus per jar. Green, yel-

ept. of Crop Science, P.O. Box 7629, North The bioassays for pods were conducted in 1-liter

Raleigh, NC 27695, glass jars using two pods of a particular genotype

* Dept. of Agronomy, Univ. of Florida, Gainesville, FL 32611.  lowing, and dry pod maturity stages corresponded
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Table 1. Oviposition of C. maculatus on green cowpea pods -
Oviposition 1st 6 h on pods S Oviposition next 18 h on pods

y otypes Fraction Fraction
Gen n of pods M“p’;d?gs/ SD %l1st6h- n of pods Meapr:)deggs/ SD

with eggs with eggs

*Big Boy' 6 1 11.7a 5.3 46.4 6 1 13.5gh 91 -

“Ace T94°€ 12 1 14.9bc 6.3 58.0 12 0.92 10.8e-g 10.6
“Bluegoose’ 12 1 16.9a— 9.2 74.8 12 0.92 5.7a-f 5.1
“TVu 1234 18 1 17.6a-d 100 80.7 18 0.78 42a-¢ 33
“Victor’ 18 1 17.9a—d 83 70.5 18 1 7.5a-g 4.7
*Brabham’ 12 1 18.0a—d 8.3 83.7 12 0.75 8.5a—c 3.2
“Mississippi Conch’ 12 1 18.8ad 75 75.8 12 0.83 6.0a-f 5.1
‘Freeze Green™ 24 1 ~19.2ad 87 80.3 24 083 4.7a-¢ 3.4
“New Era’ : 12 1 19.4a-e 5.7 78.5 12 0.83 5.3a-f 41
“TVu 1677-OD (Vita 4)d 12 1 21.6a-d 9.0 76.9 12 1 65a-f = 56
*Iron’ 18 1 22 0a-d 10.7 75.1 18 0.78 7.3a-g 7.9
“Macassar Bronco™ 12 1 23.7a—e 69 - 830 12 0.75 4.8a-e 5.1
*All Season’ 6. 1 23.8a— 1.2 73.0 6 1 8.8b-g 4.4
*Fla 589-06"¢ 44 1 . 2% 143 82.0 44 0.89 5.3a-f 53
‘CES 41-6 12 1 24.52—¢ 154 884 12 1 3.2a-¢ 26
“Mississippi Silver’ c12 1 25.32-¢ 100 95.1 12 0.50 13a 1.7
*Michigan Faverite’ 12 1 27.0b—e 838 87.4 12 0.92 3.9ad 25
"Ala 836.8" 12 1 27.1b-e 106 92.2 12 0.42 2.3ab 33
794264 12 1 27.4b—e 13.4 60.0 12 1 18.2h 11.4
‘Pinkeye Purplehull’ - 86 1 28.1b-e 124 85.7 86 0.83 47a-e 53
‘Claybuff’ 12 1 28.7b—¢ 83 881 12 0.67 8.9ad 41
V306’ 20 1 29.0b-e 157 88.7 20 075 8T 4.0
“Zipper Cream'’ 6 1 29.9b-e 16.3 93.6 6 0.67 2.0ab 2.1
“Serido™d 12 1 30.7c- 102 90.9 12 0.75 8.1ab 2.7
*Sadandy’ 12 1 81.2¢e 175 71.8 12 0.75 8.9b-g 7.5
"CR 17-1-13% 18 1 31.2c-e 13.4 82.3 18 0.83 6.7a~f 49
*Colossus’ 12 1 31.5c— 6.6 94.6 12 0.58 1.8a 2.2
‘CR 22.2-21" 12 1 31.8de 105 88.3 12 0.67 4.2a2-¢ 46
"ACC 113% 12 1 81.9de 15.7 78.6 12 0.83 8.7b-g 7.0
TVX 289-4G*d 12 1 32.0de 7.4 75.1 12 0.92 10.6d-g 8.2
"CES 26-12 12 1 32.3de 162 72.7 12 1 12.1fg 8.6
‘Calif. Blackeye #5° 18 0.89 36.9¢ 18.0 85.0 18 078 ° 6.5a—f 91
“Worthmore’ 26 1 87.5¢ 127 83.1 26 0.85 7.6a-g 7.6
*Brown Crowder’ 12 1 37.8¢ 148 79.1 12 .1 10.0c—g 6.7
“UPLCP1* 12 1 87.9¢ 8.9 945 12 1 2.2ab 2.8
‘CES 26-3% 12 1 38.0e 109 833 12 0.83 7.62-g 6.1

Ga.
5 The analysis of variance for oviposition during first 6 h (F

¢ Other genotypes were obtained from commercial sources or from the USDA-ARS, Regional Plant Introduction Station, Experiment,
=4.99,df=34,543,?=0.0001)andnext 18 h (F = 473, df =

34, 543, P = 0.0001) indicated that genotypes differ significantly in their suitability. Means in a column followed by the same letter
are not significantly different at P = 0.05 level (Duncan’s {1951] multiple range test),
¢ Genotypes were obtained from R. Abilay (Inst. of Plant Breeding, College, Laguna, Philippines).
uhr

4 Genotypes were obtained from K. L. Buhr.

¢ Genotypes were obtained from R. L. Fery (USDA-ARS, Vegetable Insects Laboratory, Charleston, S.C.).

toca. 12-15,15-20, and >25 days after flowering,
respectively. The number of eggs laid on each pod
was recorded after 6 and 24 h of exposure to C.
maculatus. The bioassays for seed were conducted
in a similar fashion except 10 seeds were placed
in a 25-ml vial with one female and the numbers
of eggs laid were recorded after 6 h only. Dry pods
were held in 1.-liter glass jars at 25°C, 60% RH,
and a LD 14:10 photoperiod until adults emerged.
Survival was calculated by dividing the number
of adults emerging from each pair of pods by the
number of eggs laid on those pods.

A completely randomized design was used, with
each jar representing one replicate and each of
two pods in a jar an experimental unit. The anal-
ysis was a nested-factorial incomplete block, with
bioassay nested within genotype and maturity
stage. Analysis of variance and correlations were

done with Statistical Analysis System (SAS Insti-
tute Inc. 1982). . . :

Results

The suitability of cowpea pods for C. maculatus
oviposition varied significantly among genotypes
(F = 4.17, df = 35, 2,053, P = 0.0001), pod ma-
turity stages (F = 184.78, df = 2, 2,033, P = 0.0001),
and between periods of test (F = 2,532.92, df = 1,
2,053, P = 0.0001). The mean numbers of eggs

laid on green, yellowing, and dry pods of each of

36 cowpea genotypes during the first 6-h period
of the 24-h test and the remaining 18 h are given
in Tables 1-3. More eggs were laid (26.6 versus
6.3 for green, 22.1 versus 2.8 for yellowing, and
11.3 versus 4.8 for dry) and eggs were laid on more
pods (0.99 versus 0.82 for green, 0.96 versus 0.65
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Table 2. Oviposition of C. maculatus on yellowing cowpea pods
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s
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¥,

Oviposition 1st 6 h on pods

Oviposition next 18 h on pods

Fraction ‘ Fraction
Genotype n  of pods M“;:,;«“’ /' sD  %ist6h n  of pods M“p‘;d‘,gg’/ SD
with eggs with eggs

‘ACC 794 6 0.50 5.8a 6.0 100.0 6 o Oa —_
‘Sadandy’ 12 0.83 10.0ab 8.7 76.3 12 0.42 3.1ab 6.2
‘Mississippi Silver 12 1 11.6a—c 113 90.6 12 0.33 1.2a 22
‘CES 26-3° 6 1 12.7ad 9.4 84.7 6 0.67 23ab 3.1
‘CR 17-1-18° 12 0.75 14.4a-d 143 75.0 12 0.75 4.8ab 55
‘V-306° . 6 1 15.3a-¢ 10.9 80.5 6 0.67 3.7ab 4.0
‘CR 22-2-21" 12 0.83 © 15.Ta-e 16.3 86.3 12 0.50 2.5ab 3.8
“Victor’ 12 1 16.2a—e 6.6 90.0 12 0.67 1.8ab 2.7
“Mississippi Conch’ 12 1 17.1a-e 12.1 88.6 12 0.50 22ab 31
‘Colossus’ 12 1 18.3a-f 11.8 79.2 12 1 4.8ab 5.3
‘Big Boy” 12 1 18.7a-f 11.3 7.3 12 0.75 5.5ab 5.6
“‘Bluegoose’ 12 0.92 18.7a-f 11.6 82.1 12 0.67 1.6ab 14
‘UPLCPY’ 12 1 18.8a-f . 6.3 89.5 12 0.67 22ab 28
;I'VX 289-4G’ 6 1 19.0a—-f 102 87.2 6 0.50 2.8ab 3.2
Fla 589-06 R 12 1 19.3a-f 10.2 79.4 12 0.92 5.02b 2.6
‘CES 41-6 . 6 1 20.0a-g 12.4 T7.8 6 0.67 5.7ab 6.0
‘New Era’ 6 1 20.7a-g 86 95.4 6 0.67 1.0a 0.9
“‘TVu 123° 12 1 21.1a-g 15.5 81.1 12 0.83 4.9ab 4.9
“TVu 1977-OD (Vita 4) 12 0.83 21.8a-g 168.7 87.9 12 1 3.0ab 24
‘Michigan Favorite’ [ 1 22 3b-g 6.9 75.3 6 1 7.3b 21
‘Brown Crowder’ 12 1 24.5b-g 103 88.4 12 0.75 ‘3.2ab 6.6
‘Pinkeye Purplehull’ 60 0.93 24.5b-g 13.1 848 60 0.67 4.4ab 5.8
‘All Season’ 6 1 24.8b-g 13.2 91.5 6 0.67 2.3ab 2.9
‘Ala 963.8 12 1 26.0b-g 8.6 90.0 12 0.67 3.02b 4.3
‘Freeze Green’ 6 1 26.0b-g 9.4 85.2 6 1 4.5ab 4.1
‘CES 26-12° 10 1 26.6b-g 10.0 911 10 0.70 2.6ab 2.3
‘ACC 118 6 1 26.7b-g 21.2 97.1 6 0.17 0.8a 2.0
‘Worthmore’ 18 -1 26.7b-g 10.0 80.8 18 0.72 2.7ab 3.4
‘Macassar Bronco’ 6 1 27.7c-g 4.6 917 6 0.33 2.5ab 39
‘Serido” 6 1 28.3c-g 13.4 98.9 6 0.33 0.3a 0.5
‘Claybuff’ 12 1 28.7c-g 11.9 92.0 12 0.50 2.5ab 3.5
“794264° 6 1 29.2d-g 15.5 90.7 6 1 3.0ab 15
*Zipper Cream’ 12 1 32.2e-g 12.5 96.4 12 0.42 1.2a 1.7
‘Brabham’ 6 1 34.2fg 115 99.1 6 0.17 0.3a 0.8
‘Iron’ 6 1 34.2fg 14.2 96.3 6 0.50 1.3a 23
‘Calif. Blackeye #5° 6 1 36.8g 121 94.8 6 0.83 20ab 13

¢ The analysis of variance for oviposition during first 6 h (F = 3.183, df = 34, 347, P = 0.0001) and next 18 h (F = 1.49, df = 34, 347,
P = 0.04) indicated that genotypes differ significantly in their suitability. Means in a column followed by the same letter are not
significantly different at the P = 0.05 level (Duncan’s [1951] multiple range test).

for yellowing, and 0.86 versus 0.72 for dry) during
the first 6 h than during the final 18 h. If the
unsuitabiltty of a genotype delayed oviposition, the
percentags of daily oviposition that occurred dur-
ing the Zrst 8 h would be reduced. The significant
_ positive correlations for green (r = 0.5156, df =
36, P = 0.0013), yellowing (r = 0.4507, df = 36,
" P = 0.0038), and dry (r = 0.6332, df = 36, P =
0.0001) pods between the number of eggs laid dur-
_ing the first 6 h and the percentage of the total
number of eggs laid per day which this represents,
- indicate that the less suitable a genotype is the
more oviposition is delayed. Oviposition was de-
layed more on dry (mean = 68% first 6 h) than on
yellow (88%) or green (81%) cowpea pods. The
significant genotype X maturity (F = 2.45, df =
70, 2,033, P = 0.0001), genotype x period (F =
5.49, df = 35, 2,053, P = 0.0001), maturity X
period (F = 224.68, df = 2, 2,053, P = 0.0001) and
genotype X maturity x period (F = 3.39, df = 70,

2,053, P = 0.0001) interactions indicate that ovi-
position on a genotype during one maturity stage
or period was not correlated with oviposition dur-
ing another. Further, the suitability of the seed for
oviposition did not differ significantly among ge-
notypes (F = 0.71, df = 35, 396, P = 0.89) and the
suitability of seed of a particular genotype was not
correlated with the suitability of pods of that ge-
notype of oviposition (Table 3). Finally, genotypes
differed significantly in suitability for offspring de-
velopment (Table 3), but suitability for develop-.
ment of offspring was not correlated with the suit-
ability of a genotype for oviposition (r = —0.2243

or 0.1815, df = 35, P = 0.19 or 0.30 for two pe-. = &

riods).

Discussion

Suitability of cowpeas for C. maculatus ovipo-
sition is known to be influenced by curvature (Av-
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Table 3. Oviposition and survival of C. maculatus on dry cowpea pods or seed

Oviposition next

Oviposition 1st 6 h on pods Oviposition 18 h on pods
Ffac— oi:xsgegs Frac % Sun:ival when
Genotype tion % tion eggs laid on pods®
of Mean eggs/ Mean
n pods pod® SD  1Ist / n of Mean eggs/ sD n Mean SD
> 6 %88/ sp " Lods  podd
with 10 ith
seeds wi
eges eggs
‘All Season’ 12 042 L7a 40 340 5.1 50 12 038 3.3a-c 3.5 5 0.7a 1.5
‘Sadandy’ 18 0.39 2.3ab 3.9 316 6.4 8.6 18 0.67 5.4a~¢ 7.0 6 2.8 398
‘CR 22-2-21° 18 056 3.8a—c 47 345 44 41 18 056 72a-c 132 3 48.0c 197
‘Calif. Blackeye #5" 12 033 44ad 124 543 49 50 12 0.67 8.7a-c 4.9 5 49.7c 123
‘ACC 794" 18 067 5la-d 8.1 66.7 71 40 18 061 2.5ab 4.0 6 0 —
‘UPLCPY’ 12 083 55a-e 87 743 5.6 4.1 12 0.67 1.9ab 24 6 03a 07
‘Ala 963.8 12 092 S56a-e 49 554 3.7 40 12 0.75 4.5a— 5.0 3 1ll4a 66
‘Freeze Green” 12 092 S58%a-e 76 418 57 49 12 092 82a-¢c 82 6 58 74
‘Ace 113 6 0.83 7.0a-¢ 69 805 6.0 3.9 6 050 1.7a 23 3 6.7a 115
‘Serido” - 12 0.38 T22-e 102 713 4.7 46 12 0350 29a-c 44 3 18a 23
‘Macassar Bronco’ 12 092 7.3a— 44 584 8.2 119 12 083 S5.2a— 3.8 6 l4a 22
‘Fla 589-06 12 067 7.Ta-e 81 765 3.7 36 12 067 24ab 3.6 6 260b 221
‘Zipper Cream’ 6 1 9.3a-f 39 66.0 4.9 43 6 067 4.8a-¢ 57 0 — —_
‘Mississippi Conch” 11 1 9.5a-g 182 513 4.1 37 11 080 90a—c 71 6 308b 25.1
‘New Era’ 10 1 9.9a-g 76 750 6.2 28 10 1 3.3a-¢ 1.7 2 1.6a 23
‘V-306 12 1 10.8a-h 58 77.7 6.2 5.5 12 067 3la—c 31 6 23a 33
‘CR 17-1-13" 18 094 108a-h 88 59.0 6.9 41 18 089 75a—c 6.1 [ 192 29
‘Pinkeye Purplehull’ 48 090 11.0a~h 935 705 5.0 33 48 073 46a—< 351 20 54a 54
‘TVX 289-4G’ 12 1 11.3a-h 113 713 4.6 45 12 092 4.5a— 3.4 6 71a 67
‘CES 26-3° 18 0.89 11.5a-h 11.0 788 6.7 63 18 0.61 3.1a~¢ 3.9 6 2.6a 21
‘CES 41-6 12 1 11.7a-h 117 742 43 53 12 083 4.la—¢c 3.0 6 l4a 235
‘Colossus’ 4 1 123a-h 30 813 3.6 4.5 4 050 28a—c 49 2 13la 29
‘Brabham’ 12 1 12.6a-h 7.1 829 4.7 58 12 067 2.6ab 33 6 0.8a 1.3
“TVu 1977-0OD (Vita 4)° 12 083 128 -h 83 703 5.9 40 12 0.73 S54a—« 53 5 6.0a 42
‘CES 26-12° 12 1 13.0a-h 87 67.7 6.1 42 12 067 6.2a~¢ 107 6 18a 44
"TVu 123’ ) 12 1 135a-h 7.6 86.0 3.9 41 12 0.67 2.2ab 2.2 6 52a 3.7
‘Michigan Favorite’ 10 1 146b-h 9.2 679 7.7 25 10 070 6.9a—c 8.1 2 182 26
‘Worthmore’ 12 1 148b-h 9.7 632 8.2 43 12 1 8.6a-c 80 . 3 73a 22
“Iron’ 12 1 153b-h 935 89.0 73 54 12 042 1.9ab 2.6 6 1.0a 135
‘Big Boy" 10 1 16.4c-h 134 716 5.7 42 10 070 6.5a-c 7.9 5 295b 284
‘T94264° 12 1 16.9d-h 169 913 5.7 35 12 050 1.6a 2.0 6 82 62
‘Claybuff® 12 1 18.1e-h 84 64.9 51 45 12 1 9.8be 44 6 2.4a 28
“Victor’ 12 1 21.3f-h 9.5 862 6.4 36 12 075 S.4a-c 29 [ 1.0a 1.3
‘Bluegoase” 12 1 21.6f-h 103 83.1 4.7 30 12 075 4.4a—c 43 6 3.4a 6.3
“Mississippi Silver’ 12 1 22.3gh 9.0 67.9 5.3 44 12 092 10.5¢ 8.7 5 6.1a 24
‘Brown Crowder’ 10 1 23.2h 12.6 80.6 4.7 27 10 070 S.6a—c 6.4 5 89a 6.0

“ The analysis of variance for ovipoesition during the first 6 h (F = 4.32, df = 34, 422, .P =0.0001) and next 18 h (F=2.09,
df = 34, 422, P = 0.0004) and survival (F = 11.46, df = 34, 422, P = 0.0001) indicate that genotypes differ significantly in their
suitability. Means in a column followed by the same letter are not significantly different at P = 0.05 level (Duncan’s {1951] multiple

range test).

idov et al. 1$63), texture (Nwanze and Horber
1976), or oviposition markers (Wasserrman 1981)
and may also be influenced by hydration. Messina
(1984) demonstrated that C. maculatus preferred
moist green over dry pods for oviposition when
both were present and females laid more eggs on
green than on dry pods (32.9 versus 16.1) in the
present study. Cowpea weevils oviposited on all
stages of all genotypes and the differences in the
suitability were in part a result of oviposition being
delayed more on some genotypes or stages than on
others.

Clearly, the 14-, 7-, and 3-fold differences in
ovipositiom between genotypes for dry, yellowing,
and greem pods, respectively, were sufficient to
demonstrate nonpreference resistance of cowpea
pods to cowpea weevil oviposition. Oviposition was

<o
!

among the lowest on *Sadandy’ and ‘Freeze Green’
in two of the three stages and on ‘ACC 794’ in all
three (Table 4). Oviposition was among the high-
est on ‘California Blackeye #5° and ‘Brown Crow-
der’ in two of three stages. For some genotypes,
like ‘Bluegoose,” “Victor,” and ‘Brabham,” green
pods were among the least suitable, but dry pods
were among the most suitable. For other geno-
types suoh as °“California Blackeye #5  and
“UPLCP1’ this was reversed. This unpredictable
variation in the suitability of a genotype with ma-
turity means that the assays for nonpreference re-
sistance cannot be limited to one stage.

The suitability of pods for offspring develop-
ment was apparently unrelated to their suitability
for oviposition. For these same genotypes, the dif-

ference in oviposition between the most and least
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Table 4. Comparison of extremes in suitability of genotypes for C. maculatus oviposition across maturity stages

JourNaL OoF ECONOMIC ENTOMOLOGY

Green Yellow Dry
Genotype egge/al:)d Genotype cgh;s.e/zr:)d Genotype eggse/a:od
‘Big Boy' 1.7 ‘ACC 794’ 5.3 *All Season” 1.7
‘Acc 794° 149 ‘Sadandy’ 10.0 ‘Sadandy’ 25
‘Bluegoose™ 16.9 *Mississippi Silver™ 11.6 ‘CR 22-2-21" 38
“TVu 123° 17.6 ‘CES 26-3™ 12.7 ‘Calif. Blackeye #5'* 4.4
"Victor™ 17.9 ‘CR 17-1-13" 14.4 ‘ACC 7947 5.1
‘Brabham™ 18.0 ‘UPLCP1™ 5.5
‘Mississippi Conch’ 18.8 ‘Ala 963.8" 5.6
‘Freeze Green’ 19.2 ‘Freeze Green’ 59
‘Calif. Blackeye #5™ 36.9 ‘Zipper Cream’ 322 ‘Claybuff” 18.1
‘Worthmore’ 375 ‘Brabham™ 34.2 ‘Victor™ 213
‘Brown Crowder” 7.8 ‘Iron’ 34.2 ‘Bluegoose’™ 216
‘UPLCP1™ 37.9 ‘Calif. Blackeze #5™ 36.8 ‘Mississippi Silver™ 223
‘CES 26-3 38.0 ‘Brown Crowder’ 23.2

Underlined genotypes had consistently high or low oviposition in more than one maturity stage, but those marked with asterisk had
high oviposition in one maturity stage and low oviposition in another.

suitable seed was only 2-fold. This may indicate
that pods have a more diverse array of oviposition
stimuli than seed and may thus be a richer source
of nonpreference resistance of cowpea to cowpea
weevil oviposition. The general lack of correlation
between the suitability of pods and the suitability
of seed, or between suitability for oviposition and
suitability for offspring development and the
changes in suitability as pods mature suggest that
genes at a number of independent loci-must be
selected to obtain full resistance.
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