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Introduction: The movement, distribution and abun-
dance of phylloxera populations are affected by environ-
mental conditions (temperature, soil moisture, soil type),
ability of establishing the feeding sites, grape variety and
phylloxera strain. At temperatures below 15 °C phylloxera
cannot establish new feeding sites (DAvIDSON AND NOUGARET
1921); according to TurLEY €t al. (1996) temperature must
even exceed 18 °C for phylloxerato establish feeding sites.
Asthe soil temperature reaches 15 °C or lower, phylloxera
larvae cease and only the newly hatched crawlers survive
as hibernants.

Whilein spring phylloxeraisfound primarily onthesmall
feeder roots, during summer they are found mostly at ma-
ture older roots; in winter phylloxera stays at the mature
roots (OmEeR et al. 1997). Once the stylet of phylloxerais
inserted into the root cells, they inject saliva which acti-
vatesthe root cellsto increase in size and number, and mo-
bilize the stored nutrients so that the sugars and amino ac-
idsflow towardsthefeeding site. The phylloxerathen sucks
theliquid nutrientsand grow (Omer et al. 2002). Sincethere
islimited information on the relationship between gall for-
mation and root size the aim of our study wasto investigate
the influence of various temperatures on survival, fecun-
dity, fertility, and population of local phylloxerastrains, and
to determine whether the size of detached roots affects
phylloxeralongevity (oviposition period) and reproduction.

Material and M ethods. Grape phylloxeracolonieswere
established following the procedures reported by De
BenepicTisand GranetT (1992). Fresh and healthy root pieces
of the local cv. Balady (Mtis vinifera) were infested with
10-15 phylloxeraeggs. Theinfested root pieceswereincu-
bated at 25 °C, 75 % RH inthedark.

Phylloxeraeggswere surface-sterilized by formal dehyde
(35 %) before they were used in the experiments. For each
experiment the eggs were raised at the same time and sam-
pled from alarge randomized egg pool.

Experiment 1: Newlylaid eggswereplaced onroot
pieces, 10-15 eggs per piece. Then theroot pieceswere kept
a5, 8,10,15, 20, 22, 25, 30, and 35 °C for two weeks. During
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that period the number of hatched eggswererecorded daily.
About 200 eggswere examined at each temperature.

Experiment 2: Newly laid eggswereplaced onfresh
root pieces and left until hatching. Newly hatched nymphs
(n=30-60) werekept a 5, 10, 15, 25, 30, and 35°C and 75 % RH
inthe dark.

The number of feeding nymphs and adults was used to
cal culate the percentage mortality during the nymphal stage.
Also, the mean devel opmental time (egg to egg) was deter-
mined.

At each temperature, all eggslaid by each female were
counted until thefemal€'sdeath; then the eggs were checked
for one week to determine fecundity and percentage egg
hatch.

Experiment 3: Graperoot piecesof different sizes
(1-12 mm) were obtained from 10-year-old Balady vines. The
root pieces were sorted according to their size, group 1
1-3 mm, group 2: 4-6 mm, group 3: 7-9 mm, and group 4:
10-12 mm. In each group 15 root pieceswereinfested with
2-d-old eggs (10-15 eggs per piece). All groupswerekept in
separate Petri dishes with tightly fitting lids and incubated
at 25 °C, 75 % RH in the dark. All phylloxera stages were
inspected daily by microscop. In each group about 45 ma-
turefemal eswere taken to determine femal e longevity, total
number of eggs laid per female and percentage egg hatch.

For statistical analysisthe Stat-View computer program
(Abacus Concepts 1994) was unsed at the 5 % level
(P=0.05). Analysisof variance (ANOVA) followed by Fisher
LSD test was used to determine the differences between
means. A normal approximation test (analysisof proportion)
was carried out to evaluate the differences between the per-
centages.

Results and Discussion: The result of experiment 1
shows that the highest egg hatch was between 22-25 °C, at
higher temperature val ues started to decline (Figure). Only
about 1 % only of phylloxeraeggswereableto hatch at 8°C.
Similarly, GRaneTT and Timper (1987) found that eggs of
phylloxerahatched above 7 °C.

Experiment 2 showsthat the mortality of nymphal stage
was associ ated with temperature. The mortality of the nym-
phal stage (%) at 5 and 35 °C was significantly higher than
that at all other temperatures (Table). The mortality of the
nymphal stagedid not differ significantly at 15, 25 and 30°C.
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Figure: Effect of different temperatures on percentage egg hatch of
grape phylloxeraraised on excised roots of cv. Balady.
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Table

Effects of different temperatures and root sizes on grape phylloxera

Experiments No. tested nymphal Mean developmental  Femalelongevity = Meanno.eggs  fertility, %
insects mortality, % time (d) (xSE) (d) (£SE) (xSE)
Temperature (°C) Nymphs
5 0 100a -— -
10 5 85.7bc 50.8+29a - 184+242c Oe
15 5 68.5¢ 36.1+1.7b 33.7+£293b 71.8ab
5 &0 58.3dc 14.8+0.87cd - 71.1+324a 80.5a
0 &0 75hc 168+ 1.1c 19.5+2.66C 49.7bc
b &0 88.3ab 11.3+1.7d 1457+ 2.67c 26.5ce
Root sizegroups  Adultfemales
(mm)
1(1-3) 45 - 13.3+0.42b 50.8+2.84b 85.7a
2(4-6) 45 -— 14.7+0.53a 68.5+2.52a 86a
3(7-9) 45 -— 12.3+0.46c 419+ 3.74c 82a
4(10-12) 45 -— 10.0+£0.35d 285+ 1.24d 8l6a

Means followed by the same letter are not significantly different at the P=0.05 level (Fisher LSD).
Percentages followed by the same | etter are not significantly different at the P=0.05 approximation level (normal test, analysis of

proportion).

Moreover, phylloxerafecundity and fertility wereremark-
ably influenced by low and high temperatures. Therewasa
significant difference in the mean number of eggs of
phylloxera between al the tested temperatures (P < 0.05)
(Table). At 25°C the mean number of eggswassignificantly
higher than that at the other tested temperatures. The per-
centage of fertility at 15 and 25 °C was significantly higher
thanthat at 10, 30, and 35°C (Table). Similarly, TurLEY et al.
(1996) found that at low temperatures phylloxera egg pro-
duction, egg hatch and growth wereinhibited. Usually, sur-
vival, egg production, and fertility of insects are increased
at normal range of temperature (CHampPan 1982), which cor-
responds with our results.

Theresults show that therewas asignificant difference
in the mean developmental time of phylloxera at different
temperatures (P < 0.05). The mean developmental time of
phylloxeraat 35 °C wassignificantly shorter than that at the
other tested temperatures. Below 10 °C phylloxeracould not
initiate devel opment (Table). GRaneTT and Timper (1987) re-
ported that in Californiathe thresholds for the nymphal de-
vel opment was between 13-16 °C.

Theresults of experiment 3 show that the longevity and
fecundity of phylloxera were significantly affected by the
root size. The mean longevity and fecundity of phylloxera
fed ongroup 2 of root size (4-6 mm) weresignificantly higher
than those on groups 1, 3 and 4. Whereas, on group 4
(10-12 mm) the mean longevity and fecundity were signifi-
cantly lower than those on groups 1, 2 and 3 (Table). Thus,
our study reveals that root size had great effect on
phylloxera. Not al root tissues are suitablefor gall formation
thus grape phylloxerais found primarily at swelling, small
rootlets (nodosites) and rarely at larger roots (tuberosities)
(GraNETT et al. 2001). So, theformation of gallsisfaster on

young roots than on older roots. Unlike longevity and fe-
cundity of phylloxera, thefertility was not influenced by the
root size.

The present study confirms that phylloxera biology is
directly influenced by temperature and root size. Such infor-
mation is useful to understand the ecology and population
dynamic of this pest.

Acknowledgments: | thanks I. Othman (the Director Gen-
eral of the Atomic Energy Commission of Syria) and N. D. Sharabi
(the Head of Department of Biotechnology) for their help and
support.

CHapmaN, R. F; 1982: The Insects Structure and Function, 3™ ed.
Hodder and Stoughton, London.

Davipson, W. M.; NoueareT, R. L.; 1921: The grape phylloxera in
California. USDA Bull. 903, 1-129.

De BenebicTis, J.; GRANETT, J.; 1992: Variability of responses of grape
phylloxera (Homoptera: Phylloxeridae) to bioassay that dis-
criminate between California biotypes. J. Econ. Entomol. 85,
1527-1534.

GRANETT, J.; Timper, P.; 1987: Demography of grape phylloxera
(Daktulosphaira vitifoliae) (Homoptera: Phylloxeridae). J. Econ.
Entomol. 80, 327-329.

GRANETT, J.; WALKER, A.; Kocsis, L.; OMER, A. D.; 2001: Biology and
management of grape phylloxera. Annu. Rev. Entomol. 46,
387-412.

OMER, A. D.; GRANETT, J.; Downig, D. A.; WALKER, A.; 1997: Population
dynamics of grape phylloxera in California vineyards. Vitis. 36,
199-205.

OMER, A. D.; GRaNETT, J.; WALKER, A.; 2002: Influence of plant growth
stage on grape phylloxera (Homoptera: Phylloxeridae)
populations. Environ. Entomol. 31, 120-126.

TurLEY, M.; GRANETT, J.; OMER, A. D.; De BenepicTis, J.; 1996: Grape
phylloxera (Homoptera: Phylloxeridae) temperature threshold
for establishment of feeding sites and degree-day calculations.
Environ. Entomol. 25, 842-847.

Received September 1, 2003



