
PLANT PATHOLOGY

HORTSCIENCE 30(5):1040–1042. 1995. it by

n
 of
r,
nd
en

n in
ere
n in
s,
use
als
ls
 to
ge
d
g

of a
cm-
the
ches
lly
g
he

 and

a

e

y

Susceptibility of Selected Grape Cultivars
and Tree Fruit to Silverleaf Whitefly
(Bemisia argentifolii) Colonization
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Abstract. Six table grape (Vitis vinifera L.) cultivars and 10 species of tree fruit were
evaluated in cage tests to determine their susceptibility to colonization by the silverle
whitefly (Bemisia argentifolii Bellows and Perring). The table grape cultivars Thompson
Seedless, Perlette, Flame Seedless, Ruby Seedless, Christmas Rose, and Redglobe w
colonized. In a field nursery, with naturally occurring silverleaf whitefly populations,
‘Zinfandel’, ‘Sirah’, and ‘Chardonnay’ were more heavily colonized than were ‘Merlot’,
‘Thompson Seedless’, or ‘Redglobe’. The tree crops ‘Kerman’ pistachio (Pistacia vera L.),
‘Calimyrna’ fig ( Ficus carica L.), ‘Nonpareil’  almond [Prunus dulcis (Mill.) D.A. Webb],
and ‘Fuyu’ persimmon (Diospyros kaki L.) were colonized in cage tests. Silverleaf whitefl
failed to establish colonies on caged ‘O’Henry’ peach [Prunus persica (L.) Batsch.],
‘Fantasia’ nectarine [P. persica (L.) Batsch. var. nectarina (Ait.f.) Maxim.], ‘Casselman’
plum (P. salicina Lindl.), ‘Tilton’ apricot ( P. armeniaca L.), ‘Granny Smith’ apple ( Malus
domestica Borkh.), and ‘Hayward’ kiwifruit [ Actinidia delicoisa (A. Chevalier) C.F. Liang
et A.R. Ferguson].
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For several years, two populations 
sweetpotato whitefly [Bemisia tabaci
(Gennadius)] in the United States have be
distinguished as “strain A (cotton strain)” an
“strain B (poinsettia strain).” Perring et a
(1993a) provided evidence that the two stra
although morphologically similar, are distin
species and proposed that the whitefly pre
ously known as B. tabaci “strain B” be desig-
nated silverleaf whitefly. Bellows et al. (199
presented additional evidence for consider
strain B a separate species and proposed
scientific name Bemisia argentifolii.

Silverleaf whitefly is more destructive tha
sweetpototo whitefly (Byrne and Miller, 1990
Perring et al., 1992, 1993a). In 1991, silverle
whitefly caused more than $500 million 
losses to agricultural production across A
zona, southern California, Florida, Georg
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Louisiana, New Mexico, and Texas (Perring
al., 1993b).

Silverleaf whitefly was found in the Sa
Joaquin Valley in Fall 1992 (Gruenhagen
al., 1993). At immediate risk of infestation an
injury are various field and vegetable crop
including alfalfa (Medicago sativa L.), musk-
melon (Cucumis melo L.), cotton (Gossypium
hirsutum L.), tomato (Lycopersicon esculentum
Mill.), squash (Cucurbita spp.), and cole crop
(Brassica oleracea L.). All are known hosts in
other areas of the United States. Little is know
however, regarding the susceptibility 
California’s 265,000 ha of grapes and 280,0
ha of tree fruit. Considerable confusion exi
in the literature regarding the host status
many of these plants, which is exacerbated
the confusion in taxonomy surrounding t
genus Bemisia (Bellows et al., 1994). Silverlea
whitefly appears to have a much broader h
range than does sweetpotato whitefly (Byrne
and Miller, 1990; Gill, 1992; Perring et al
1992). Grapes are not listed as a host
sweetpotato whitefly (Greathead, 1986; Mou
and Halsey, 1978), but moderate to hea
infestations of silverleaf whitefly were re-
ported on ‘Perlette’ and ‘Flame Seedless’
the Coachella Valley of California in 1992 (N
Dokoozlian, personal communication). Th
host status of another popular table gra
‘Thompson Seedless’, is unknown. Pea
nectarine, and pistachio are all described 
nonhosts of silverleaf whitefly, while appl
and pear (Pyrus communis L.) are reported to
be preferred hosts (Univ. of California, 1993

This paper reports the results of controll
studies conducted to determine the susce
bility of selected grape cultivars and tree fr
to silverleaf whitefly colonization. We als
report the results of field observations of na
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ral colonization of grapes and tree fru
silverleaf whitefly.

Materials and Methods

Cage studies. Studies were conducted o
established trees and vines at the Univ.
California Kearney Agricultural Cente
Parlier, Fresno County, Calif., during July a
Aug. 1993. The table grape cultivars chos
represent the majority of the acreage grow
the San Joaquin Valley. The tree crops w
selected as representative of those grow
the region. Newly emerged adult whiteflie
20 males and 20 females from a greenho
colony reared on cotton, were placed in vi
that were closed with a snap-top lid. Via
containing the whiteflies were transported
the field in an ice chest. A flexible sleeve ca
(39 cm long × 18 cm in diameter), constructe
of fine-mesh nylon-organdy with a drawstrin
at each end, was placed over the terminal 
branch or cane of the test plant and a 4-
wide strip of foam rubber secured around 
branch at each end of the cage. Caged bran
or canes contained leaves ranging from fu
mature to newly expanding. A vial containin
the whiteflies was placed into each cage. T
drawstrings were secured around the foam
tied, making a tight seal, thereby prevent
whitefly escape. The whiteflies were then 
leased from the vial by compressing the c
from the exterior and removing the vial li
Three cages were placed on each of four t
or vines and each tree or vine was conside
a replication.

Sampling began 7 days after infestat
and continued at weekly intervals for 21 da
At each sampling interval, one cage from ea
replicate was removed by cutting the branch
cane at the proximal end of the cage a
returning it to the laboratory. The caged term
nals were chilled at 5C for 1 h to slow t
activity of any adults present. The cages w
removed and searched together with the f
age for the presence of live adults. The aba
surface of each leaf was then searched mi
scopically and the number of silverleaf whit
fly eggs and nymphs was recorded. To co
pensate for difference in leaf size among 
grape cultivars and tree crops evaluated, 
area was determined with a LI-COR LI-30
leaf area meter (Lambda Instruments Co
Lincoln, Neb.). Eggs and nymph counts a
reported as number per 100 cm2 of leaf sur-
face. To determine if naturally occurring i
festations were present, four uncaged ca
or branch terminals of similar foliage age a
phenology to those enclosed in cages w
removed on each sample date from the s
vine or tree containing the cages and the aba
leaf surface searched microscopically for e
and nymphs.

Field observations. In Sept. 1994, a com
mercial nursery in Kern County, containin
rooted cuttings of table and wine grape cu
vars, was heavily infested with silverleaf whit
fly. Individual cultivars were sampled by s
lecting five leaves at random from each of fi
vines. The leaves were placed in plastic ba
returned to the laboratory and the abax
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Fig. 1. The mean number of silverleaf whitefly eggs and nymphs per 100 cm2 of leaf surface in six grape
cultivars. TS = ‘Thompson Seedless’, FS = ‘Flame Seedless’, P = ‘Perlette’, RS = ‘Ruby Seedless’, CR
= ‘Christmas Rose’, R = ‘Redglobe’. Mean separations by LSD at α ≤ 0.10. Comparisons are valid only
within life stages. LSD = 0.761 for eggs, 0.360 for nymphs.

Table 2. Mean (±SE) number of silverleaf whitefly
nymphs per 100 cm2 of leaf surface on selected
grape cultivars from a Kern County, Calif., field
nursery (1994, n = 25).
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surface searched microscopically for nymp
The leaf area was then determined as alre
described, and counts are reported as the n
ber of nymphs per 100 cm2 of leaf surface.
Whenever possible, grapes and tree fruit ad
cent to silverleaf whitefly-infested fields wer
checked for natural infestations and coloniz
tion.

Statistical analysis. The effect of species
or cultivar on the number of eggs and nymp
was determined by analysis of variance ba
on the 21-day counts. Means were separa
by Fisher’s protected least significant diffe
ence (LSD) (Abacus Concepts, 1989).

Results and Discussion

Grapes. The six table grape cultivars teste
were all susceptible to silverleaf whitefly colo
nization. There was no significant differenc
(P > 0.10) in the number of eggs (Table 
among the grape cultivars; however, a slig
but significant (P < 0.10) trend in the numbe
of nymphs existed (Fig. 1). ‘Thompson See
less’ and ‘Flame Seedless’ supported a sign
cantly larger population of nymphs than d
‘Christmas Rose’ or ‘Redglobe’. Nympha
populations on ‘Perlette’ and ‘Ruby Seedles
were intermediate. This pattern may reflec
difference in the parentage of the cultiva
‘Ruby Seedless’, ‘Christmas Rose’, an
‘Redglobe’ were derived from several see
ling crosses with ‘Emperor’, while ‘Perlette
and ‘Flame Seedless’ were derived fro
crosses of several cultivars with ‘Thompso
Seedless’ (Brooks and Olmo, 1972; Olmo a
Koyama, 1981, 1983). No eggs or nymp
were found on leaves from any of the uncag
controls.

In samples taken from the Kern Coun
grape field nursery, silverleaf whitefly showe
a strong cultivar preference, with ‘Zinfande
the most heavily infested (Table 2). The wi
grape cultivars, with the exception of ‘Merlot
were more heavily colonized than the tab
grape cultivars Thompson Seedless a
Redglobe or the rootstocks 140 Ru and 5 
(Table 2). The ‘Merlot’ vines were within a
few meters of the ‘Zinfandel’ vines but ha
only a fraction of the nymphal population. Th
rootstock Teleki 5 C, ≈50 m from the
‘Zinfandel’, also was heavily infested. Base
on the number of nymphs present and 
overlap in age-class structure of the popu
tion, there appeared to have been several g
erations since the initial infestation. All mate
rial was planted into the nursery in Sprin
1994 as bare wood. The infestation arose fr
HORTSCIENCE, VOL. 30(5), AUGUST 1995

Table 1. Analysis of variance for differences in sil
and tree crops.

Sources of df
variation Grapes Trees
Replications 3 3
Cultivar/crop 5 3
Error 15 9
zOnly fruit trees on which nymphs were found we
yEgg counts on tree crops were too low to analyz
NS, *Nonsignificant or significant at P < 0.10, respect
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an unknown external source and the cultiva
were all equally exposed. The ‘Zinfande
vines were located near the center of the nu
ery, ruling out an edge effect as the reason
this cultivar being more heavily infested tha
the others. Factors, such as vine vigor, he
tage, and rootstock, may all affect individu
cultivar response to silverleaf whitefly su
ceptibility and colonization. Additional re
search is needed to determine the effects
these components.

During 1994, we noticed light to modera
infestations of silverleaf whitefly in commer
cial vineyards, adjacent to heavily infeste
cotton in Kern and Tulare counties, o
‘Redglobe’, ‘Thompson Seedless’, ‘Fantasy
and ‘Christmas Rose’. In 1993, ‘Harmony
grape was moderately infested in a Fres
County nursery (Summers et al., 1995).

Tree fruit. ‘O’Henry’ peach, ‘Fantasia’
nectarine, and ‘Casselman’ plum were free
eggs and nymphs. The study was repeate
second time, to confirm their lack of suscep
bility to colonization, and again we found n
eggs or nymphs. However, we did find fourt
instar silverleaf whitefly nymphs on leaves 
‘Marianna 2624’ (P. cerasifoli J.R. Ehrh. x P.
munsoniana F.W. Wright & Hedr.) rootstock
suckers in a commercial orchard, but nymp
verleaf whitefly colonization on selected grape cul

Mean squares
Grapes Treesz

Eggs Nymphs Nymphsy

0.532NS 0.077NS 0.494NS

0.363NS 0.330* 0.584NS

0.255 0.099 0.563

re included in the analysis.
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were absent on leaves of the ‘Santa Ros
scion. Neither eggs nor nymphs of silverlea
whitefly were found on ‘Granny Smith’ apple
or ‘Hayward’ kiwifruit. Apple had previously
been reported as a preferred host (Univ. 
California, 1993). The abaxial leaf surface o
kiwifruit is highly pubescent and this may
interfere with whitefly oviposition or settling
of the crawlers. We found one egg, but n
nymphs, on ‘Tilton’ apricot. In the absence o
any nymphal development, it is unlikely tha
apricot is an acceptable host, but its status a
host is still in question. ‘Nonpareil’ almond,
‘Kerman’ pistachio, ‘Calimyrna’ fig, and
‘Fuyu’ persimmon supported silverleaf white
fly populations of 0.91, 0.18, 0.09, and 0.1
nymphs per 100 cm2, respectively. There was
no significant difference (P > 0.05) in the
number of nymphs per 100 cm2 of leaf surface
among these tree crops (Table 1). Summers
al. (1995) earlier found flowering almond (P.
triloba Lindl.) colonized by silverleaf white-
fly nymphs. Eggs were found on pistachio, bu
not on fig, almond, or persimmon. Egg coun
1041

Cultivar No./100 cm2 of leaf
Zinfandelz 336 ± 67.1
Sirahz 129 ± 47.5
Teleki 5 Cy 89 ± 34.6
Chardonnayz 25 ± 6.5
5 BBy 6.3 ± 2.2
140 Ruy 4.5 ± 1.6
Merlotz 3.3 ± 1.4
Thompson Seedlessx 2.1 ± 1.3
Red Globex 0.8 ± 0.4
zWine grape.
yRootstock.
xTable grape.

tivars
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on the tree crops were too low to analyze. F
was previously reported as a host of sweetpot
whitefly (Greathead, 1986) and silverlea
whitefly (Summers et al., 1995). Summers
al. (1995) found Chinese pistache (P. chinensis
Bunge.) lightly infested (one to two per lea
with silverleaf whitefly nymphs. Pistachio,
which had been previously reported as a no
host (Univ. of California, 1993), and persim
mon are new hosts of silverleaf whitefly. No
eggs or nymphs were found on any of t
uncaged controls.

During 1994, silverleaf whitefly colonized
leaves of orange [Citrus sinensis (L.) Osbeck.]
and avocado (Persea americana C.F. Gaertn.)
in commercial orchards, adjacent to heav
infested cotton fields, in Kern and Tular
counties.

Pest management implications. Polypha-
gous insect species have a range of fitness
various hosts (Byrne and Bellows, 1991
Moving an insect from an established host t
new one, without permitting it time to adap
generally places it at a temporary survival a
reproductive disadvantage. Following the in
tial infestation of the new host, nymphal d
velopment may be slow and survival rates lo
After several generations on a new host, ho
ever, large populations may develop. Grap
and some tree fruit, by virtue of their susce
tibility to colonization, are potentially at risk
of injury. This potential was demonstrated 
the Kern County grape nursery where silverle
whitefly populations, after several generatio
on grapes, reached damaging levels 
‘Zinfandel’. Leaves were curled, distorted
and covered with honeydew and sooty mo
the latter may interfere with photosynthes
(Byrne et al., 1990). Silverleaf whitefly feed
1042
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ing defoliated ‘Zinfandel’. Dokoozlian (per
sonal communication) found reduced carb
hydrate reserves in the roots of heavily 
fested ‘Perlette’ and ‘Flame Seedless’ grap
in the Coachella Valley of California.

The severity of silverleaf whitefly injury
will depend on such factors as time of infes
tion and number of colonizing adults. Vin
yards or orchards infested early in the sea
would likely sustain more damage than tho
infested late because of the increased num
of possible generations. Vineyards or susc
tible tree crops (fig, almond, pistachio, 
persimmon) planted adjacent to highly pr
ferred crops such as muskmelons or cotton
at a greater risk of infestation, particular
following harvest or plow down of these hos
than those planted adjacent to a nonhost c
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