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Population Trends of Grape Phylloxera, Daktulospharia (Vites) vitifoliae
Fitch. (Homoptera: Phylloxeridae) and Effect of Two Insecticides on Its
Different Stages in Jordan
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ABSTRACT
Population dynamics of root form of grape phylloxera, Daktulospharia (Vites) vitifoliae Fitch. (Homoptera:
Phylloxeridae ) were carried out in the field in 2004. Mean number of eggs, nymphs and adults showed peaks in
mid-July and early August, respectively. All stages disappeared in late August. There were no galls noticed on
the examined roots throughout this study. Treatments included two insecticides, imidacloprid and thiamethoxam
and control. The insecticides were applied to the foliage of the grape vine. Mean numbers of different stages of
phylloxera were separately combined throughout the two foliar spray periods. There were no significant
differences between treatments; thiamethoxam and imidacloprid although it did differ than the control. Mean
number of eggs, nymphs, adults and colonies treated with imidacloprid insecticide was less than in
thiamethoxam treatment, but without significant differences. Although there were no statistical differences
between the effect of the two foliar insecticidal treatments on different yield parameters, greater number of
bunches was obtained from thiamethoxam followed by imidacloprid and then control. Mean weight of bunch
was highest in imidacloprid treatment followed by thiamethoxam and then control. Among total soluble solids,
the highest value was in imidacloprid and the lowest in the control. Imidacloprid and thiamethoxam effectively
reduced the number of different stages; eggs, nymphs, adults, colonies and could be recommended for the
control of grape phylloxera.
Keywords: Daktulospharia (Vites) vitifoliae, Phylloxera, Grape, Population trends, Chemical control,
Jordan.

INTRODUCTION
The grape phylloxera (Daktulospharia vitifoliae,
Fitch.), is an insect that induces formation of leaf and
root galls on grapes (Vitis vinifera L.) (Granett et al.,
2001).
The damage markedly decreases productivity and
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can be lethal to vines. Phylloxera is native to eastern and
southern U.S.A. The pest was introduced to France from
North America. It was identified in mid 1800´s and by
the end of the nineteenth century it destroyed two-thirds
of the self-rooted vineyards on the Europaen continent
(Strik et al., 2000). Since that time, phylloxera has
invaded most of the grape-growing areas of the world
including Jordan (Al-Taher, 1958). In Jordan, the total
area planted with grapes reached 14,575 ha. with a
production of 69,270 tons in 2006 (Ministry of
Agriculture,2007).
Grape phylloxera overwinter as small nymphs on
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Endosulfan, UC51762,
Chlorthiophos, Lindane,
Fenvalerate, Carbofuran, Methyl parathion, Diazion,
Carbaryl, Fenitrothion, Phosmet, Azinphosmethyl and
Acephate were applied as aqueous sprays to the above
ground portions of vines with 2 foliar sprays (10-14 days
apart). Phosalone, Fenvalerate, Endosulfan, UC 51762,
Chlorthiophos, Lindane and Aldicarb all gave better than
77% reduction of galls on leaves at one or more of the
rates tested. Subsurface applications gave better results
in seasons with high rainfall that distributed the
chemicals in the soil profile, while rainfall decreased the
effectiveness of foliar sprays (Rammer, 1980).
Carbofuran was studied by Rammer (1980) for
controlling root form of the grape phylloxera. He found
that a post- harvest treatment consisting of 11.2 to 33.6
kg Al/ha. did not significantly affect the low population
of phylloxera. In another research, it was found that
first-instar grape phylloxera nymphs were more
susceptible to Carbofuran than eggs and large nymphs
and adults, indicating that early spring treatment when
first instars become active would be optimal (Granett et
al., 1986; University of California, 2002; Webbs, 2004).
This research was conducted to evaluate the foliar
chemical control of phylloxera, that threatens areas
cultivated with grape vines in Jordan. In previous
reports, insecticides which belong to Organochlorine,
Carbamates, Organophorous and Pyrethroids were
tested against grape phylloxera(Rammer, 1980; Nazer et
al., 2006). Insecticides that belong to the new group
Neonicotinoids were not tested on this insect in Jordan.
The two insecticides used in this research were Actara
25 WG (thiamethoxam) and Confidor 200 SL
(imidacloprid) which belong to Neonicotinoides (a new
class of insecticide). They are degradable and nonpersistent in the environment, and their safety periods
range from 2 to 3 weeks .

roots. In spring when soil temperature rises, they start
feeding and growing. First instars are active crawlers
which may move from plant to plant in the ground, on
the soil surface, or by wind. They may also be moved
between vineyards on cuttings, boots or equipment.
Established phylloxera feed externally in groups on
roots. In fall when soil temperature falls below 15.5 ºC,
all life stages die except the small nymphs in USA
(Granett et al., 2001).
The insect was introduced into Jordan and Palestine
in the 1940´s and destroyed about 400 ha. at different
places such as Al-Salt, Ajlun, Jerash, Safad, Akaa and
Hayfa (Al-Taher,1958).
At that time, farmers have been controlling
phylloxera by planting commercial cultivars grafted on
American rootstocks. This solution to the phylloxera
damage was ineffective, in which in 1970´s most of the
planted grapes were self-rooted because of problems
with American rootstock, e.g. incompatibility,
difficulties to get resistant rootstocks adapted to local
climate conditions and cost of rootstocks (NCARTT,
2003 ). This led to the reappearance of grape phylloxera
in the regions of Madaba, Al-Faissaliah and Husban in
1970´s and in Al-Salt (Al-Antary, 1985 ). In 1994, large
commercial vineyards had been ruined at Al-Faissaliah
(about 30 km East of Amman). Recently, in 2001/2002,
the re-emergence of the insect was recorded in North of
Jordan especially in Ramtha, Irbid and Ajlun (NCARTT,
2003).
Many researchers conducted studies to control
phylloxera chemically (Granett et al., 1986; Rammer,
1980; Williams, 1979). Studying foliar and subsurface
insecticidal applications to control aerial form of the
grape phylloxera has been investigated in U.S.A. by
Williams (1979). He evaluated sixteen insecticides for
their efficacy against the aerial form of grape phylloxera
by foliar and subsurface applications. Subsurface
insecticide applications of granular carbofuran and
aldicarb were effective in controlling grape phylloxera,
and there was increased galling as dosage decreased.
Fenvalerate and Permethrin were applied as a single
foliar application. Theothermaterials; Phosalone,

MATERIALS AND METHODS
Experiment Site: The experiments were carried out
during May-August, 2004 in a commercial vineyard
located in New Husban Municipality, about 25 km South
East of Amman.
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soil depth of 0.1-0.5 m was digged up from two trees of
each replicate and inspected for number of living insects
and galls on 100 cm2 of root surface. The root was
assumed to be cylindrical and surface area was
calculated according to the formula (A=π dl) where d: is
the root diameter and l is the root length. Since the
diameter and length of root samples were not uniform, a
proportion was done to have the approximate incidence
on 100 cm2. All mobile and immobile stages of
phylloxera were counted using binuclear dissecting
microscope. Means of all treatments were analyzed
using two ways of analysis; analysis of variance and F
test (S AS, 1994).

Soil Analysis: Soil samples were collected from the
site and analyzed for textural class using Boyoucos
method (ICARDA,1996), total nitrogen using Kjeldhal
method (Bremner, 1965), available phosphorus using
Olsen method (Olsen and Dean, 1965), available
potassium using ammonium acetate extraction method
(Pratt, 1965) and soil pH using pH-meter.
Cultural Practices: The major cultivar in the vineyard
is “Baladi”, which is highly susceptible to grape phylloxera
(Al-Taher, 1958). It is trained on trellis and ranges from 1012 years in age .The vineyard had naturally occurring
infestation with root form of phylloxera grape (radicecole)
in the past three years as reported by the farm manager.
Drip irrigation system was established (but water was not
uniformly distributed to treated trees). Protection against
fungal pests was done using Triadimenol (5%) on 1/5/2004.
Experimental Design and Treatment : The two
insecticides were applied according to recommended
dosage of 0.25 g/L for thiamethoxam and 0.15 ml/L for
imidacloprid at two application dates ; 24/5/2004 and
28/6/2004. The application of the insecticides in this
experiment, was governed by the weather conditions,
especially temperature and wind which triggers the
activity of the hibernating insect on the roots of grape
vines. Each tree was sprayed completely until solution
dripping. Control trees were sprayed with water only.
The two foliar chemical treatments and control were
arranged in a completely randomized design. Twenty
four replicates were assigned for each treatment and
each replicate consisted of one vine tree. A total of (72)
vine trees were used in the experiment.
To assess the effect of the different treatments,
number of harvested bunches/tree, average bunch weight
(g)(one bunch for each replicate taken randomly) and
total soluble solids (Brixº): a representative sample
consists of berries from the center and all sides of each
bunch were taken. Twenty four bunches of each single
treatment were taken.
During May to August, sampling phylloxera from
treated plots was carried out five times; on 24/5/2004
(before chemical treatment), 20/6/2004, 15/7/2004,
1/8/2004 and 28/8/2004. At each sampling date, root at

RESULTS AND DISCUSSION
Grape phylloxera has two distinct forms; the leaf
form which produces blisters on the upper surfaces of
the leaves of resistant wild cultivars and the root form
which infests vine roots and causes the greatest damage.
The blister form occurs rarely in Jordan (Al-Antary and
Al-Momany, 1990). The root form has been widely
spread in Jordan since 1978 (Al-Antary, 1985).
Populations of grape phylloxera tend to be larger in
clayey soil than in sandy one (Al- Antary and Al-Momany,
1990; Granett et al., 2001). The mechanical analysis for the
orchard soil shows 15 % sand, 30% silt and 55% clay while
the textural class shows 1.2% nitrogen, 1.4 % phosphorus,
6% potassium and 7.9 pH.
This has been attributed to the inability of crawlers and
adults to disperse from infested to healthy roots which are
usually deeper in the sandy soil than the clayey one,
perhaps soil cracking in this clay soil has an effect on the
dispersal of the alate phylloxera form.
The root grape phylloxera occurs commonly in many
commercial vine yards in mountainous regions of Jordan;
e.g. Madaba, Ajloon and Jarash. This investigation on
population dynamics was carried out in 2004, particularly
between April and September, for the first time in Jordan.
Mean number of eggs, nymphs and adults per 100 cm ² root
started to appear in late May, 2004 and then increased
gradually and steadily reaching a peak for eggs and nymphs
in Mid-July and for adults in early August (Fig. 1).
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Fig.(1):Mean number of phylloxera stages and colonies found on 100 cm ² root in the field between May and
September, 2004.
The populations for the three stages then decreased
gradually reaching zero population in late August. The
sharp decline in population in July and August might be
due to high soil temperature, low water content in soil
and soil cracking.
Most aphids disappear in high temperature (AlMomany and Al-Antary, 2008). In a previous study, AlAntary (unpublished) reported to NCARTT in mid
1990s that there were no populations for phylloxera in
commercial vine yards in autumn and winter months,
although phylloxera symptoms were seen and recorded.
The explanation for nymphs being more in numbers than
eggs, was due to the difficulties in finding and counting
eggs on sampled roots. In this study, eggs population
ranged from 0 to 43.25 egg per 100 cm2, nymphs
population from 0 to 332.3 nymph per 100 cm2, for
adults from 0 to 24.32 adult per 100 cm2 and for
colonies from 0 to 61.63 colony per 100 cm2 roots. It is
worth mentioning that there were no galls noticed on the

examined roots throughout this study.
Effects of control and foliar chemical treatment on
different stages of phylloxera throughout the two sprays
are shown in Table (1). Mean numbers of different
stages of phylloxera were separately combined
throughout the two spray periods. There were no
significant differences between imidacloprid and
thiamethoxam treatments, although they differed from
the control. Mean numbers of eggs, nymphs, adults and
colonies in imidacloprid treatment were less than in
thiamethoxam, but without significant differences. Both
insecticides are systemic and belong to the
Neonicotinoides. Williams (1979) tested sixteen foliar
and subsurface insecticidal applications on grapes
phylloxera in USA. He reported that complete
phylloxera control was achieved by Lindane from
chlorinated hydrocarbon compounds, which are banned
from use in Jordan and by Phosalone.
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Table (1): Effects of two foliar chemical treatments on different stages of phylloxera in the field, in 2004.
Mean number of insect stage /100 cm 2 of grape root
Treatment
Eggs

Nymphs

Adults

Colonies

Imidacloprid

0.00 a

2.00 b

0.00 b

0.53 b

Thiamethoxam

6.88 a

28.50 b

0.85 b

1.93 b

Control

14.55 a

168.30 a

8.28 a

18.53 a

15.9

92.3

5.1

13.0

LSD

Note: Means within the same column sharing the same letter do not differ significantly using LSD at 5% level.

The effects of two foliar chemical treatments against
grape phylloxera on different yield parameters are
shown in Table (2). Although there were no statistical
differences among number of bunches for the
treatments, the best results in term of number of bunches
was obtained from thiamethoxam, followed by

imidacloprid and then by the control. Meanwhile, the
average weight of bunch was highest in plots treated
with imidacloprid followed by thiamethoxam and then
by the control. For total soluble solids (TSS), the highest
value (17.75) was in imidacloprid and the lowest (16) in
the control, but without significant differences.

Table (2) : Effects of two foliar chemical treatments against grape phylloxera on different yield parameters.
Mean number of
bunches

Mean weight of
bunch (kg)

TSS (Boix)

Imidacloprid

45.5 a

0.168 a

17.75 a

Thiamethoxam

46.5 a

0.140 ab

17.50 a

Control

36.5 a

0.078 b

16.00 a

37.7

0.0736

3.45

Treatment

LSD

Note: Means within the same column sharing the same letter do not differ significantly using LSD at 5% level.
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ﺍﻟﺘﻐﻴﺭﺍﺕ ﺍﻟﻌﺩﺩﻴﺔ ﻟﺤﺸﺭﺓ ﻓﻴﻠﻭﻜﺴﺭﺍ ﺍﻟﻌﻨﺏ ) Daktulospharia (Vites ) vitifoliae Fitch.ﻤﺘﺸﺎﺒﻬﺔ ﺍﻷﺠﻨﺤﺔ:
ﻋﺎﺌﻠﺔ ﺍﻟﻔﻴﻠﻭﻜﺴﺭﺍ( ﻭﺘﺄﺜﻴﺭ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻤﺒﻴﺩﻴﻥ ﺤﺸﺭﻴﻴﻥ ﻓﻲ ﺃﻁﻭﺍﺭ ﺍﻟﺤﺸﺭﺓ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻓﻲ ﺍﻷﺭﺩﻥ
ﺘﻭﻓﻴﻕ ﻤﺼﻁﻔﻰ ﺍﻟﻌﻨﺘﺭﻱ* ،ﺇﺒﺭﺍﻫﻴﻡ ﺍﻟﻨﺎﻅﺭ* ﻭﺇﻴﻨﺎﺱ ﻗﺩﻴﻤﺎﺕ

*

ﻤﻠﺨـﺹ
ﺘﻤﺕ ﺩﺭﺍﺴﺔ ﺩﻴﻨﺎﻤﻴﻜﻴﺔ ﺃﻋﺩﺍﺩ ﺤﺸﺭﺍﺕ ﻓﻴﻠﻭﻜﺴﺭﺍ ﺍﻟﻌﻨﺏ ﻋﻠﻰ ﺍﻟﺠﺫﻭﺭ ﻓﻲ ﺍﻟﺤﻘل ﻓﻲ ﻋﺎﻡ  .2004ﻭﻜﺎﻨﺕ ﻤﺘﻭﺴﻁﺎﺕ ﺃﻋﺩﺍﺩ ﺍﻟﺒﻴﺽ
ﻭﺍﻟﺤﻭﺭﻴﺎﺕ ﻭﺍﻟﺤﺸﺭﺍﺕ ﺍﻟﻜﺎﻤﻠﺔ ﻓﻲ ﻗﻤﺘﻬﺎ ﻓﻲ ﻤﻨﺘﺼﻑ ﺸﻬﺭ ﺘﻤﻭﺯ ﻭﻓﻲ ﺃﻭﺍﺌل ﺸﻬﺭ ﺁﺏ ،ﻋﻠﻰ ﺍﻟﺘﻭﺍﻟﻲ .ﻭﻗﺩ ﺍﺨﺘﻔﺕ ﺠﻤﻴﻊ ﺍﻷﻁﻭﺍﺭ
ﻓﻲ ﻨﻬﺎﻴﺔ ﺸﻬﺭ ﺁﺏ .ﻭﻟﻡ ﺘﺘﻡ ﻤﺸﺎﻫﺩﺓ ﺃﻴﺔ ﻋﻘﺩ ﻋﻠﻰ ﺠﺫﻭﺭ ﺍﻟﻨﺒﺎﺘﺎﺕ ﺍﻟﺘﻲ ﺘﻡ ﻓﺤﺼﻬﺎ ﻓﻲ ﺍﻟﻤﺨﺘﺒﺭ ﻁﻭل ﻓﺘﺭﺓ ﺍﻟﺩﺭﺍﺴﺔ .ﺸﻤﻠﺕ
ﺍﻟﻤﻌﺎﻤﻼﺕ ﻤﺒﻴﺩﻴﻥ ﺤﺸﺭﻴﻴﻥ ﻫﻤﺎ؛ ﺍﻤﻴﺩﺍ ﻜﻠﻭﺒﺭﻴﺩ ﻭﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻡ ﺇﻀﺎﻓﺔ ﺇﻟﻰ ﺍﻟﺸﺎﻫﺩ .ﻭﻟﻡ ﺘﻜﻥ ﻫﻨﺎﻙ ﻓﺭﻭﻗﺎﺕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﻤﻌﺎﻤﻠﺔ
ﺍﻟﻤﺒﻴﺩ ﺍﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﻭﻤﻌﺎﻤﻠﺔ ﺍﻟﻤﺒﻴﺩ ﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻡ ﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺃﻨﻪ ﻜﺎﻥ ﻫﻨﺎﻙ ﺍﺨﺘﻼﻑ ﻋﻥ ﻤﻌﺎﻤﻠﺔ ﺍﻟﺸﺎﻫﺩ .ﻟﻘﺩ ﻜﺎﻥ ﻤﺘﻭﺴﻁ ﺃﻋﺩﺍﺩ
ﺍﻟﺒﻴﻭﺽ ﻭﺍﻟﺤﻭﺭﻴﺎﺕ ﻭﺍﻟﺤﺸﺭﺍﺕ ﺍﻟﻜﺎﻤﻠﺔ ﻭﺍﻟﻤﺴﺘﻌﻤﺭﺍﺕ ﺍﻟﺤﺸﺭﻴﺔ ﻓﻲ ﻤﻌﺎﻤﻠﺔ ﺍﻟﻤﺒﻴﺩ ﺃﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﺃﻗل ﻤﻨﻬﺎ ﻓﻲ ﻤﻌﺎﻤﻠﺔ ﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻡ،
ﻭﻟﻜﻥ ﺩﻭﻥ ﻓﺭﻭﻕ ﻤﻌﻨﻭﻴﺔ .ﻭﺒﺎﻟﺭﻏﻡ ﻤﻥ ﺃﻨﻪ ﻟﻡ ﺘﻜﻥ ﻫﻨﺎﻙ ﻓﺭﻭﻕ ﻤﻌﻨﻭﻴﺔ ﺒﻴﻥ ﻤﻌﺎﻤﻠﺘﻲ ﺭﺵ ﺍﻟﻤﺒﻴﺩﻴﻥ ﻋﻠﻰ ﺍﻟﻤﺠﻤﻭﻉ ﺍﻟﺨﻀﺭﻱ ﻋﻠﻰ
ﻤﺘﺒﻭﻋﺎ ﺒﺎﻟﻤﻌﺎﻤﻠﺔ ﺒﻤﺒﻴﺩ
ﻗﻴﺎﺴﺎﺕ ﺍﻟﻤﺤﺼﻭل ﺍﻹﻨﺘﺎﺠﻴﺔ ،ﺇﻻ ﺃﻥ ﺃﻜﺒﺭ ﻋﺩﺩ ﻟﻌﻨﺎﻗﻴﺩ ﺍﻟﻌﻨﺏ ﻜﺎﻥ ﻓﻲ ﺍﻟﻤﻌﺎﻤﻠﺔ ﺒﻤﺒﻴﺩ ﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻡ
ﹰ
ﺃﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﺜﻡ ﺒﺎﻟﺸﺎﻫﺩ .ﻭﻓﻲ ﺍﻟﻭﻗﺕ ﻨﻔﺴﻪ ،ﻜﺎﻥ ﻭﺯﻥ ﺍﻟﻌﻨﺎﻗﻴﺩ ﺃﻋﻠﻰ ﻤﺎ ﻴﻤﻜﻥ ﻓﻲ ﻤﻌﺎﻤﻠﺔ ﺃﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﻴﻠﻴﻪ ﻤﻌﺎﻤﻠﺔ ﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻡ ﺜﻡ
ﻤﻌﺎﻤﻠﺔ ﺍﻟﺸﺎﻫﺩ .ﻜﻤﺎ ﻜﺎﻥ ﻤﺠﻤﻭﻉ ﺍﻟﻤﻭﺍﺩ ﺍﻟﺼﻠﺒﺔ ﺍﻟﺫﺍﺌﺒﺔ ﺃﻋﻠﻰ ﻤﺎ ﻴﻤﻜﻥ ﻓﻲ ﻤﻌﺎﻤﻠﺔ ﺃﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﻭﺃﻗل ﻤﺎ ﻴﻤﻜﻥ ﻓﻲ ﻤﻌﺎﻤﻠﺔ ﺍﻟﺸﺎﻫﺩ.
ﺍﻟﻤﺒﻴﺩﺍﻥ ﺍﻤﻴﺩﺍﻜﻠﻭﺒﺭﻴﺩ ﻭﺜﻴﻭﻤﻴﺜﻭﻜﺴﺎﻥ ﻜﺎﻨﺎ ﻓﺎﻋﻠﻴﻥ ﻓﻲ ﺘﺨﻔﻴﺽ ﺍﻋﺩﺍﺩ ﺍﻻﻁﻭﺍﺭ ﺍﻟﻤﺨﺘﻠﻔﺔ ؛ ﺍﻟﺒﻴﺽ ﻭﺍﻟﻌﺫﺍﺭﻯ ﻭﺍﻟﺤﺸﺭﺍﺕ ﺍﻟﻜﺎﻤﻠﺔ ﻭﻋﺩﺩ
ﺍﻟﻤﺴﺘﻌﻤﺭﺍﺕ ،ﻭﻴﻤﻜﻥ ﺍﻟﺘﻭﺼﻴﺔ ﺒﺎﺴﺘﺨﺩﺍﻤﻬﺎ ﻟﻤﻜﺎﻓﺤﺔ ﻓﻴﻠﻭﻜﺴﺭﺍ ﺍﻟﻌﻨﺏ.
ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﺩﺍﻟﺔ ،Daktulospharia (Vites) vitifoliae :ﻓﻴﻠﻭﻜﺴﺭﺍ ،ﻋﻨﺏ ،ﺍﻋﺩﺍﺩ ﺍﻟﺤﺸﺭﺍﺕ ،ﺍﻟﻤﻜﺎﻓﺤﺔ ﺍﻟﻜﻴﻤﻴﺎﺌﻴﺔ،
ﺍﻷﺭﺩﻥ.

____________________________________________

* ﻗﺴﻡ ﻭﻗﺎﻴﺔ ﺍﻟﻨﺒﺎﺕ ،ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ،ﺍﻟﺠﺎﻤﻌﺔ ﺍﻷﺭﺩﻨﻴﺔ ،ﻋﻤﺎﻥ  ،11942ﺍﻷﺭﺩﻥ.
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