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ABSTRACT Several Gossypium species and genotypes were evaluated in field and green-
house tests in the Lower Rio Grande Valley, Texas, for preference to the whitefly, Bemisia
argentifolii Bellows & Perring. Genotypes within G. hirsutum, G. barbadense, G. herbaceum,
and G. arboreum were examined, including commercial and obsolete cultivars (cultivars that
are no longer commercially produced), and modern and diploid genotypes. These genotypes
possessed different leaf shapes, pubescence, and foliage color. Field results showed that the
highest whitefly populations were on ‘Stoneville 453" and the modern genotype 89F46h. The
lowest populations were on the obsolete ‘Lone Star’ and genotypes 88G104 and ‘MACAOS’.
Greenhouse choice bioassays indicated that several genotypes from G. hirsutum had lower
egg or nymph numbers than ‘Deltapine 50, including Lone Star, MACAOS, 88G104, and
89E62. Greenhouse bioassays appeared to provide information comparable to field testing, at
least for whitefly oviposition. Therefore, in preliminary screening tests where cotton seed is
in short supply or certain genotypes cannot be incorporated into field testing, greenhouse
bioassays can offer a complementary method.
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COTTON (GOsSYPIUM spp.) occupies =~ 2.5% of cul-
tivated land worldwide, and is a major cash crop
in many countries (Matthews 1989). Presently,
U.S. cotton production requires high insecticide
use, averaging 0.6 applications per hectare for the
bollwormv/budworm, Heliothis/Helicoverpa, com-
plex, 0.3 for boll weevil, Anthonomus grandis gran-
dis, 0.4 for aphids, Aphis gossypii Glover, and 0.2
for plant bugs, Lygus spp. (Head 1992).

A cotton pest of recent concern is the whitefly
Bemisia argentifolii Bellows & Perring [previously
the b-strain sweetpotato whitefly, B. tabaci Gen-
nadius (Bellows et al. 1994)]. Since the late 1980s,
B. argentifolii has been a serious pest from Florida
to California, infesting cole crops (Brassica spp.),
cucurbits (Cucurbitaceae), tomato (Lycopersicon
esculentum Miller), lettuce (Lactuca sativa L.), or-
namental plants, and cotton (USDA 1992, Riley
and Wolfenbarger 1993).

Plant resistance has potential as a management
strategy in an integrated approach for control of
whiteflies in field and vegetable crops. Several
plant characters have been suggested as possible
factors conferring resistance. Cotton leaves pos-
sessing fewer trichomes have been shown in field
and greenhouse tests to support lower populations
of adult (Butler and Henneberry 1984; Butler and
Wilson 1984; Butler et al. 1986, 1991) or immature
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(Ozgur and Sekeroglu 1986, Flint and Parks 1990)
B. tabaci or Trialeurodes abutilonea (Haldeman).
Other physical plant characters, such as okra leaf
shape and an open crop canopy, have conferred
resistance to whitefly in some instances (Ozgur and
Sekeroglu 1986, Butler et al. 1988, Flint and Parks
1990). Biochemical characters, such as pH level
and the concentration of various tannins and phe-
nols, also have been shown to influence whitefly
populations (Husain et al. 1936, Berlinger et al.
1983, Butter et al. 1992).

The objective of this study was to evaluate var-
ious Gossypium species and genotypes within
these species in terms of B. argentifolii response
in field and greenhouse tests. Field testing of cot-
ton genotypes is expensive in terms of labor and
land space, and whitefly populations may be ex-
tremely variable because of abiotic factors. There-
fore, greenhouse testing may provide a better ini-
tial evaluation technique to separate genotypes
that show high levels of resistance (Lambert et al.
1982).

Materials and Methods

Cotton Genotypes. Genotypes within G. hir-
sutum, G. barbadense, G. herbaceum, and G. ar-
boreum were used in field and greenhouse tests
(Table 1). Leaf shape, pubescence, and foliage col-
or varied among genotypes. ‘Deltapine 50’ and
‘Stoneville 453" are resistant and susceptible, re-
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Table 1. Morphologieal characteristics of eolton genolypes tested against B. argentifolii in greenhouse and field

evaluations, 1992-1993, Weslaco, TX

Visible leaf

Species/genotype Status Leaf shape? pubescence Foliage color
G. hirsutum
Deltapine 50 cC Normal Smooth Green
Stoneville 453 CcC Normal Hairy Green
Lone Star ocC Normal Smooth Green
Tamcot CAB-CS cC Normal Smooth Green
Victoria CC Normal Smooth Green
MACAOQOS MG Okra Moderate Red
LA 213 RL MG Normal Hairy Red
LA 213 RS MG Normal Hairy Green with red stems and petioles
LA 213 RM MG Normal Hairy Green with red leaf margins
LA 213 RV MG Normal Hairy Green with red veins
86E-20 HT MG Normal Glabrous Green
§61.29 MG Normal Moderate Green
861.2141, MG Okra Smootb Green
88G104 MG Normal Sinooth Green
89E351 MG Normal Hairy Green
89E62 MG Normal Smooth Green
89F46h MG Normal Hairy Green
89F46s MG Normal Smooth Green
90C19h MG Normal Huiry Green
9QOC19s MG Normal Sinooth Green
91PSO19 MG Normal Smooth Green
G. barbadense
Pima $-6 e Normal Hairy Green
C, {lrb()rl'um
A2-90 DG Normal Hairy Green
G. herbaceum
Al-37 DG Normal Hairy Green

CC, current cultivar; OC, obsolete cultivar; MG, modern genotype; DG, diploid genotype. Hairy, trichomes obvious and prevalent
on abuxial leaf surfaces; smooth, very few to no trichomes obvious; glabrous, no trichomes except on ofl-type plants. HT, high tannin;

RL. red leaf; RS, red stem; BM, red margin; RV, red vein.
@ Normal for species or okra leaf shape.

spectively, in field trials (C.W.S. and ]J. Norman,
unpublished data). Other G. hirsutum genotypes
evaluated were ‘Lone Star’, an obsolete cultivar (no
longer commercially produced) released in Texas
in 1906: “Tamcot CAB-CS’, a modem smooth-leaf
cultivar released by the Texas Agricultural Exper-
iment Station’s Multiple Adversity Resistance Pro-
gram (MAR) in 1985; Victoria’, a smooth-leaf cul-
tivar released in Spain about 1990. ‘MACAOS’, LA
213 RL, LA 213 RS, LA 213 RM, and LA 213 RV
were included because they contain varying
amounts of anthocyanin as indicated by varying de-
grees of red foliage color. The remaining G. hir-
sutum entries were genotypes developed by the
Texas Agricultural Experiment Station Cotton Im-
provement Laboratory (CIL) and included smooth-
leaf genotypes {88G104, 89E62, 91PSO19), 1 geno-

e having elevated levels of condensed tannins
(86E-20HT), okra leaf shape (86L.214L), and 2 sets
of near isogenic lines for leaf pubescence (89F46h
and 89F46s, and 90C19h and 90C19s). ‘Pima S-6’,
a commercial cultivar grown in Texas, represented
G. barbadense. Two diploid genotypes from G. ar-
boreum and G. herbaceum were included in green-
house trials.

Field Choice Test. Fifteen genotypes were
grown in the field at the Texas A&M Research and

Extension Center, Weslaco, in 1992. Each plot
consisted of 2 rows (12 by 1.02 m) with 4 repli-
cates. Cotton seeds were planted 13 March and
cultural practices were standard for the area. Be-
cause natural B. argentifolii populations (identified
as in Tan et al. 1996) were initially low, plots were
treated with insecticides (oxamyl, Vydate C-LV,
DuPont, Wilmington, DE, 64 ml/ha, 7 applica-
tions; cyfluthrin, Baythroid 2 (emulsifiable), Miles,
Kansas City, MO, 38 ml/ha, 4 applications) to re-
move natural enemies. Arbitrarily selected upper
and lower leaves from 2 selected plants per plot
were sampled for whitefly eggs and nymphs by re-
moving a leaf disk with a cork borer (1 cm diam-
eter) and counting under a stereomicroscope. Up-
per leaves were located on the upper 3rd of the
plant, lower leaves were located on the lower 3rd
of the plant. Sample dates were 7, 14, 21, 28 July,
and 4 August.

Egg and nymph densities were averaged across
dates for analysis of variance (ANOVA) (PROC
GLM, SAS Institute 1995). The ANOVA model
contained replication (4), genotype (16), plant
sampled (2), leaf location (2), and interactions. Ge-
notypic means were compared with Stoneville 453
(susceptible) and Deltapine 50 (resistant) using a
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set of orthogonal comparisons (PROC GLM,
CONTRAST statement, SAS Institute 1995).

Greenhouse Choice Tests. Plant Growth Con-
ditions. Cotton genotypes were grown in 11.3-liter
pots containing Metro Mix 200 (Grace-Sierra, Mil-
pitas, CA) commercial potting media, fertilized
with Nutrileaf 20:20:20 (N:P,0:K,O) or Peters
Professional (W. R. Grace, Fogelsville, PA), and
watered as needed. The fall 1992 test was con-
ducted with plants grown from seed; tests for sum-
mer 1992 and fall 1993 used ratoon plants (seed-
grown plants pruned and allowed to regrow).

Individual Tests. The summer 1992 test had 17
genotypes in a randomized complete block exper-
iment with 8 replications. This test compared the
same genotypes as the field test, except that 2 near
isogenic lines of the modern genoty})e 90C1S,
smooth and hairy, were used in place of an earlier
selection of 90C19. Plants were placed in large
cages (1.8 by 1.8 by 2.4 m) within a greenhouse
(fan and cooling pad design, clear plastic covering,
no shadecloth). The cages had contiguous wooden
frames and were covered with white organdy cloth.
Seams and joints of the cages were sealed with
caulk to prevent arthropod escape. Plants at the
R-1 growth stage (Elsner et al. 1979) were infested
by interspersing B. argentifolii-infested Hibiscus
rosa-sinensis L. plants within each cage. The fall
1992 test included 15 of the same genotypes rep-
licated 5 times; near isogenic lines 89F46h and
89F46s were not included. The fall 1993 test used
9 genotypes with 3 replicates. This test included a
choice evaluation of near isogenic lines for degree
of red foliage color in a ‘Stoneville 213" back-
ground. The greenhouse choice tests were de-
signed primarily to evaluate selected current and
obsolete cultivars and advanced genotypes for an
upland cotton breeding program at the Texas Ag-
ricultural Experiment Station.

Whitefly Sampling—Greenhouse. Whitefly pop-
ulation density samples were estimated using the
method of Meagher and Estrada (1994). Whitefly
eggs and nymphs were sampled from each geno-
type by cutting 3 disks (7 mm diameter, total sam-
pled area = 1.15 em?) from an arbitrarily selected
upper plant leaf using a paper punch. The number
of eggs and 1st through 4th instar nymphs on the
underside of each leaf disk were counted using a
stereomicroscope and numbers for each disk were
combined to give a mean per plant (replicate).
Samples were taken weekly 4 times during the test
period.

Statistical Analysis—Greenhouse. Because
weekly samples were taken from the same plants,
a repeated measures ANOVA was conducted
(PROC GLM, repeated, SAS Institute 1995). If
the sample date by genotype interaction was not
significant, then further analysis was conducted on
egg and nymph means across dates. This second
ANOVA compared genotypic means to Stoneville
453 (susceptible) and Deltapine 50 (resistant) us-
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ing a set of orthogonal comparisons (PROC GLM,
CONTRAST statement, SAS Institute 1995).

Leaf Trichome Density. Trichome densities on
interveinal, underside leaf surface tissue were de-
termined on field-grown plants at College Station,
TX, in 1992 and on greenhouse grown plants in
fall 1993. For field samples, 10 fully expanded up-
per-plant leaves (4-6th leaf from terminal node)
from 10 plants of each genotype were collected
and transported to the laiorato . Trichomes (not
indjvidua.lp hairs) were measure? by imprinting a
circle 16 mm diameter with a cork borer from the
area next to the midvein and counting under a ste-
reomicroscope (10X). For greenhouse samples, tri-
chomes were counted using 3 leaves on 3 plants
per genotype. Each leaf was carefully dusted with
talc powder (Johnson’s Baby Powder, Johnson &
Johnson, Skillman, NJ) before observation under a
stereomicroscope (50X) (Kishaba et al. 1992,
Meagher and Estrada 1994). Trichome densities
were compared across genotypes (PROC GLM,
CONTRAST statement, SAS Institute 1995), and
correlation analysis was used to identify a possible
relationship between whitefly egg or nymph den-
sity and number of trichomes (PROC CORR, SAS
Institute 1995).

Results

Field Choice Test. ANOVA for numbers of eggs
and nymphs indicated a significant difference
among genotypes and leaf location (P < 0.0001),
and no difference between plants sampled (P >
0.10). Whitefly densities increased from the 1st to
last samples indicating a seasonal increase in the
population. Cotton leaf sampled had a significant
impact on whitefly densities, as more eggs and
nymphs were collected on lower leaves than upper
leaves (eggs, lower 15.0 = 1.5, upper 89 £ 0.9; F
= 17.8; df = 1, 189; P < 0.0001; nymphs, lower
9.0 £ 0.9, upper 3.3 = 0.4; F = 52.0; df =1, 189;
P < 0.0001). There was a significant interaction
between genotype and leaf location for both eggs
and nymphs (eggs, F = 2.5; df = 15, 189; P =
0.0026; nymphs, F = 2.1; df = 15, 189; P =
0.0098), which advocated separate ANOVAs for
upper and lower leaves.

Seasonal means of whitefly egg pumbers were
highest on Stoneville 453 and 89F46h, and lowest
on Lone Star, 88G104, and MACAOS (Table 2).
Exce}l)t for the 2 isogenic lines of 89F46, upper leaf
samples showed that all genotypes contained sig-
nificantly fewer eggs than Stoneville 453. Lower
leaf samples from Stoneville 453 contained more
eggs than all except 861L?9 and Pima S-6. Com-
parisons with Deltapine 50 showed that 88G104
and Lone Star had fgwer eggs oviposited on upper
leaves. Lower leaf samples showed that 89F46h
contained more eggs and Lone Star and MACAOS
had fewer eggs than Deltapine 50 (Table 2).

Both upper and lower leaf samples showed that
most genotypes contained fewer nymphs than
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Table 2. Whitefly eggs and nymphs per square centimeter (means + SE), and trichome density per square centi-
meter across different Gossypium genotypes in a field test, summer 1992, Weslaco, TX

Eggs Nymphs
Species/genotype Trichomes
Upper leaves Lower leaves Upper leaves Lower leaves
G. hirsutum
Deltapine 50 11.1 = 5.7 16.6 = 4.9 40=13 125 = 5.7 78 = 1.5°
Stoneville 453 21.0 * 4.3 31.6 = 10.3° 58 = 1.0 16.7 = 3.0 1192 = 7.5/
Lone Star 2.2 * 0.69° 3.2 % 04%¢ 1.0 = 024 2.9 = 0.3de 3.0 = 0.3
MACAOS 99 = 6.82 3.3 = 0.30¢ 3.7 =27 2.5 = 0.4de 144 = 170
Tamcot CAB-CS 45 = 1.0¢ 90 = 2.3¢ 25 =124 6.7 £ 144 126 + 2.8°
86E-20 HT 76+ 18 6.8 + 2.10 13 = 049 4.5 = 0.8 32+ 320
861.29 11.2 + 260 18.7 * 5.4 46 = 1.1 13.7 = 1.8 150 * 1.6
86L.214L 106 * 3.02 115 + 1.3¢ 1.4 =039 6.1 =124 18 = 040
88G104 16 = 0.5%¢ 5.0 = 0.9 1.1 =024 3.8 = 0.9 92 * 1.3
89ES51 42 * 120 158 + 4.9 2.1 =094 74 + 089 1190 = 5.4/
89E62 3.2 = 1.0# 9.9 = 2.4¢ 1.1 =039 72+ 130 . 6.4 + 120
89F46h 13.0 = 2.3 47.2 = 11.48¢ 8.2 + 2.0° 25.6 = 8.7de 417 + 2.60F
89F46s 167 £ 4.7 180 = 4.7¢ 7.0 =23 74 =124 14.1 = 2.9
90C19 104 = 1.9 106 = 1.52 53 = 1.1 9.0 =19 30.2 * 5.1
91PSO19 50 * 1.0¢ 84 = 14 2.2 + 057 5.8 + 0.8¢ 56 + 120
G. barbadense
Pima S-6 96 = 1.9 24.8 + 55 23 + 064 122 = 23 108.2 = 4.3

ANOVA for eggs on upper leaves: F = 3.1; df = 15, 93; P = 0.0004; lower leaves, F = 5.6; df = 15, 93; P < 0.0001; for nymphs
on upper leaves, F = 3.5; df = 15, 93; P < 0.0001; lower leaves, F = 4.4; df = 15, 93; P < 0.0001; for trichomes, F = 163.0; df =

15, 135; P < 0.0001.

“ Eggs: means within columns are siguificantly different than Stoneville 453 (P < 0.05).

b Trichomes: means within columns are significantly different than Stoneville 453 (P < 0.05).
¢ Eggs: means within columns are significantly different than Deltapiue 50 (P < 0.05).

d Nymphs: ineans within colunns are significantly different than Stoneville 453 (P < 0.05).

¢ Nymphs: means within columns are significantly different than Deltapine 50 (P < 0.05).
fTrichomes: means within columns are significantly different than Deltapine 50 (P < 0.05).

Table 3. Whitefly eggs and nymphs per square centi-
meter (means + SE) across different Gossypium geno-

types in gr test, 1992, Weslaco, TX
Species/genotype Eggs Nymphs

G. hirsutum
Deltapine 30 194 = 3.34 85 = 1.9»
Stoneville 453 749 + 19.7 294 + 949
Lone Star 275 + 3.14 12.3 = 3.00
MACAOS 12.3 = 3.2¢ 54+ 1.3
Tamcot CAB-CS 299 + 8.8¢ 152 = 5.7°
86E-20 T 292 + 10.70 113 =55
86129 48.9 = 9.80c 19.6 = 5.3
$6L214L 317 £ 8.2¢ 144 + 4.9
88G104 34.7 * 607 126 = 2.6°
89E51 64.5 + 15.49° 26.3 = 574
S9E62 175 = 3.1¢ 86 = 260
891746h 408 + 7.5 162 = 52
89F 465 380 = 15.00 140 = 7.0
90C19h 84.2 * 29.9¢ 34.4 = 18.87
90C19s 48.0 + 11.5° 22.0 = 6.8
91PS019 56.8 = 13.9¢ 30.1 + 8.87

G. barbadense
Pima S-6 389 x 8.2¢ 215+ 4.2

ANOVA for eggs, F = 4.0; df = 16, 80; P < 0.0001; for nymphs,
F = 2.0; df = 16, 90; P = 0.0205.

@ Eggs: means within columns are significantly different than
Stoneville 453 (P < 0.05).

5 Nymphs: ineans within columns are significantly different than
Stoneville 453 (P < 0.05).

¢ Eggs: mneans within columns are significantly different than
Deltapine 50 (P < 0.05).

4 Nymphs: means within columns are significantly different than
Deltapine 50 (P < 0.05).

Stoneville 453, although 89F46h contained signif-
icantly more nymphs on lower leaves. MACAOS,
Lone Star, 88G104, and 86E-20 HT contained
fewer numbers of nymphs than Deltapine 50 in
lower leaf samples (Table 2).

Stoneville 453, 89E51, and Pima S6 contained
leaves with >100 trichomes per square centimeter,
and along with 89F46h and 90C19, had signifi-
cantly more trichomes than Deltapine 50 (Table
2). 8612141, Lone Star, and 86E-20HT contained
<4 trichomes per square centimeter. Seasonal
means of egg and nymph numbers on upper and
lower leaves were compared to leaf trichome den-
sity. Trichome number was not correlated with egg
or nymph density (P > 0.05).

Greenhouse Choice Tests. Summer 1992, In
the repeated measures ANOVA, the interaction
between sample date and genotype was not signif-
icant for egg or nymph density sample data (P >
0.18). Therefore, mean numbers of eggs and
nymphs across sample dates were used. Large
numbers of eggs and nymphs were found on
90C19h, 90C19s, 89E51, 91PSO19, Stoneville 453,
and Pima S-6 (Table 3). No genotype contained
significantly fewer eggs or nymphs than Deltapine
50, although MACAOS and 89E62 also contained
low whitefly densities.

Fall 1992. Repeated measures ANOVA suggest-
ed that the date-by-genotype interaction was sig-
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Table 4. Whitefly eggs and nymphs per square centimeter (means + SE) across different Gossypium genotypes in

greenhouse test, fall 1992, Weslaco, TX

. Eggs
Species/genotype Nymphs
28 Oct. 4 Nov. 11 Nov.
G hirsutum

Deleapine 50 66.6 = 24.6 152.2 = 34.7 144.3 = 59.7¢ 21.7 + 98

Stoneville 433 59.8 > 15.8 279.0 = 878 315.5 = 109.7 385 = 9.9

Lone Star 12.5 + 5000 84.0 * 4149 140.9 = 55.3¢ 16.1 = 6.4
MACAQS 8.0 * 2.10p 30.8 * 13.49 41.7 = 907 53 0.7¢
Tamcot CAB-CS 438 * 156 1243 £ 45.2 882 * 2537 129 = 5.5¢
86E-20 HT 282 + 152 82.3 * 29.0¢ 116.5 = 60.67 7121
86129 513 + 233 178.6 = 58.0 122.8 * 4447 326 = 10.7
8612141, 19.1 + 5.00 1849 = 489 64.7 * 19.97 232 £ 7.5

88Gl04 259 + T.1b 1414 = 398 2285 * 59.6 315 7.0

89ES51 315 7.1 151.7 = 533.9 126.6 = 39.7¢ 327 £ 98

8962 12.7 = 7.7a0 59.8 * 21.0¢ 101.0 = 44.5¢ 236 * 133
90C19h 56.9 = 20.9 195.8 = 45.8 131.8 £ 51.62 18.0 + 3.8

90C19s 59.7 £ 279 243.3 £ 894 172.7 = 5244 402 = 11.8
91PS0O19 624 * 295 185.2 = 38.2 217.0 = 75.7 374 £ 10.3

G. harbadense
Pima $-6 224 = 14.8° 319.5 = 140.2b 159.7 + 62.3¢ 133 = 4.4¢

ANOVA for cggs. 28 October, F = 2.1; df = 14, 56; P = 0.0248; 4 November, F = 1.9; df = 14, 56; P = 0.0406; 11 November, F
= 2.3 df = 14,56, P = 0.0126; for nywphs, F = 2.3: df = 14, 56; P = 0.0164.

@ Eggs: means within colunns are significantly different than Stoneville 453 (P < 0.05).

i Eggs: means within colunns are significantly different thun Deltapine 50 (P < 0.05).

“ Nymphs: means within columns are significantly different than Stoneville 453 (P < 0.05).

nificant for egg density sample data (Wilks lambda:
F = 1.5; df = 56, 208.3; P = 0.0182), but not for
nymph density data (P > 0.57). Individual analyses
by date showed the 3 middle sampling dates con-
tained differences in egg density among genotypes
(P < 0.05), whereas there were no differences in
egg density in the 1st and last sampling dates (P >
0.18). Lone Star, MACAOS, and 89E62 contained
significantly lower numbers of eggs than Stoneville
453 on all 3 dates (Table 4). MACAQS, 86E-20
HT, Tamcot CAB-CS, Pima S-6, and Lone Star
contained lower numbers of nymphs than Stone-
ville 453.

Fall 1993. This test compared genotypes within
hirsutum, arboreum, barbadense, and herbaceum
species against Deltapine 50. ANOVA for egg and

nymph densities did not indicate a significant dif-
ference among genotypes (Table 5). However, re-
sults suggested a trend for G. herbaceum A1-37 to
contain large number of eggs and Victoria to sup-
port low numbers of eggs and nymphs. Leaf tri-
chome density was highest on G. arboreum A2-90,
and except for Tamcot CAB-CS and Victoria, all
genotypes contained significantly more trichomes
than Deltapine 50 (Table 5). Trichome density was
not related to number of whitefly eggs or nymphs
in this test (P > 0.05).

Discussion

Two recent reports from Arizona and California
evaluated cotton genotypes against B. argentifolii

Table 5. Whitefly eggs and nymphs and trichome density per square centimeter (means 2 SE) across different
Gossypium genotypes in greenhouse test, fall, 1993, Weslaco, TX

Species/genotype Eggs Nynphs Trichomes
G. hirsutunm

Deltapine 50 906 = 35.3 346 + 11.2 19.0 = 3.0

LA 213 RV 122.3 = 288 339 = 11.5 703 = 357

Tamcot CAB-CS 1746 = 1039 1185 = 60.2 296 > 2.7

LA 213 RM 156.3 = 64.9 38.6 £ 23.5 767 £ 5.9

LA 213 RL 1134 = 58.6 31.0 = 18.0 736 = 5.9

LA 213 RS 1138 = 579 304 * 103 86.0 + 6.6¢

Victoria 498 * 21.3 12.1 =+ 87 312 £ 98
G. arborcum

A2-90 62.1 + 4.3 278 £ 57 2326 = 16.1¢
G. herbaceum

Al1-37 239.1 * 66.4 95.2 * 37.9 108.8 £ 7.0¢

ANOVA for cggs, F = 1.2; df = §, 16; P = 0.3839; for nymphs, F = 2.2; df = 8, 16; P = 0.0885: for trichomes, F = 76.6; df = 8,

272, P < 0.0001.

4 Trichiomes: means are significantly larger than Deltapine 50 (P < 0.05).
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in field tests. Because of our desire to compare
genotypes that are productive in south Texas, most
genotypes that we tested were not included in
those reports. Two exceptions were Deltapine 50
and Pima S-6. Results from the Arizona tests
showed that only a selection of G. thurberi Todaro
(D1) supported significantly lower eggs and
nymphs levels than Deltapine 50 (Wilson et al.
1993). Pima cottons in the earlier reports and in
our tests supported high whitefly populations com-
pared with upland genotypes (Wilson et al. 1993,
Natwick et al. 1995).

Number, length, type, and spatial arrangement
of leaf trichomes appear to influence the popula-
tion density of whiteflies on different crops (Bil-
derback and Mattson 1977, Kishaba et al. 1992,
Heinz and Zalom 1995). It has been suggested that
the preferential behavior of whiteflies to oviposit
near trichomes is because of selection pressure ex-
erted by natural enemies (Heinz and Zalom 1995)
or improved microhabitat caused by hirsute leaves
(Chu et al. 1995). Our inability to correlate tri-
chome numbers with whitefly density was related
to 2 factors. First, several genotypes had either
high trichome densities and low whitefly numbers
or low trichome densities and high whitefly num-
bers. 89E51 was nearly the most pubescent geno-
type tested, but it supported relatively low num-
bers of eggs and nymphs. In the fall 1993
greenhouse test, G. arboreum A2-90 was the most
pubescent genotype but contained relatively low
egg and nymph numbers. Contrarily, 89F46s had
relatively high numbers of eggs and nymphs and
relatively low densities of trichomes. Second, tri-
chome densities in our study formed two loci, ei-
ther < 40 or > 100/cm?2. This factor made statis-
tical testing unreliable. However, even our
pubescent genotypes had much lower trichome
densities than genotypes tested in other studies.
One study compared B. tabaci numbers against G.
hirsutum and barbadense genotypes that had a
range of 1.5-847 trichomes per square centimeter
(Butler et al. 1991).

One objective of our research was to associate
ranking results between field and greenhouse tests.
Greenhouse bioassay results indicating the order
of genotypes from more to less preferred, generally
agreed with those from the field. For instance, in
all 3 tests where comparisons were made with
Stoneville 453 (1 field, 2 greenhouse), Lone Star,
MACAOS, and 89E62 had lower egg numbers and
Lone Star and Tamcot CAB-CS had lower nymph
numbers. Whitefly densities on Deltapine 50 were
compared with those found on other genotypes in
4 tests (1 field, 3 greenhouse), and Lone Star, MA-
CAOS, and 88G104 had lower numbers of eggs in
2 tests (1 field, 1 greenhouse). Therefore, in pre-
liminary screening tests where cotton seed is in
short supply or certain genotypes cannot be incor-
porated into field testing, greenhouse bioassays ap-
pear to offer a complementary method (Lambert
et al. 1982). Successful use of plant resistance as
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an integrated management strategy requires that
future research efforts investigate the specific
mechanisms of resistance (Wilson et al. 1993, Nat-
wick et al. 1995), and through traditional breeding
or biotechnology, incorporate appropriate genes
into modern genotypes.
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