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The Phenology of Sitona (Coleoptera,Curculionidae) in Israel

by
Venezia Melamed-Madjar

Abstract

A survey, covering the years 1956-1963, is given on the regional
distribution and phenology of 4 of the 12 species of Sitona found to occur on winter
legumes in Israel. Host preference differs from species to species, as well as
abundance in the course of several years; maxima of occurrence are also different in
different species.

Introduction

This paper presents the results of a six-year study on Sitona species in
Israel. The purpose of the study was to survey and identify the Sitona spe- cies
common here, their respective hosts, and geographic distribution, to point out the
most numerous and possibly injurious species, and to obtain more information on
the phenology and fluctuation of their populations.

A list of the Sitona species occurring in Israel is included in the "Prod-
romus Faunae Palestinae" by Bodenheimer (4). That list includes two species which
were not found by us, namely S. svriacus Strl. and S. villosus All. On the other
hand, it does not include species found in this survey, including a very common
species such as S. lividipes Fahrs.

The species found in our survey are:
S. lineatus L. S. gressorius F.
S. lividipes Fahrs. S. ocellatus Kust.
S. hispidulus F. S. stierlini Rett.
S. erinitus Hbst. S. lividipes v. hipponensis Desbrs. S.
S. limosus Rossi. intermedius Kust,

S. concavirostris Hch.
S. eylindricollis Fahrs.

The first five species were most prevalent, occurring throughout the season
and some even assuming the role of a pest. Four of these will be discussed at
greater length, while the fifth - S. limosus - being limited to an area from which we
had too few records, will not be dealt with.
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Two species , S. concavirostris and S. cylindricollis , were less
prevalent than the previously mentioned ones.

A list of species which occur only casually, with their respective hosts
and localities, is given below:

S. gressorius F. Beit-Dagan, Clover XII 57(2),
X 59(1), I62(1)
Bnei Reem, Clover 1'63(1);

S. ocellatus Kust. Beit-Dagan, Clover XII 56(1)
Beer Tuvia, Clover, XII 62(1), III 62(1),
S. stierlini Rett, Gilat, Alfalfa, IV 62(1)

Beit-Dagan, Alfalfa, XII 58(2);
S. lividipes v. hipponensis Desbrs. Beit Dagan, Alfalfa, IH 59(1)
S. intermedius Kust. - Acre, Alfalfa, V 57(1).

Survey Methods
Biweekly visits were made to several different localities ih Israel.
Fields of various legumes were surveyed by making sweeps with an insect net
over the crop. The beetles from 100 such sweeps were collected, identified,
counted, and recorded.

The survey was made in the following localities on the respective crops

Malha Upper Galilee Clover, alfalfa, vetch

Tantura Coast-Carmel region Clover, alfalfa, vetch

Beit-Dagan Coastal plain(south) Clover, alfalfa, vetch

Bnei Reem Coastal plain (south) Clover, alfalfa, vetch, broad bean

Beer Tuvia  Coastal plain (south) Clover, alfalfa, vetch, broad bean

Gilat Negev (northern) Clover, alfalfa, vetch, broad bean
. Results

Distribution and host selection

The Sitona species are not evenly distributed througﬁout the country. It
seems that the amount of precipitation at the various localities is a dominant
factor in this respect.
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Fig. 1 presents the amount of precipitation at Lod (in the coastal
plain) and Gilat (in the northern Negev).

As can be seen from Table 1, Gilat,which has little rain (200-300 mm
annually) was only slightly populated by four of the species; S. lineatus and
S. cylindricollis were never collected there. 8. lineatus was more numerous
in the coastal plain region, but less so along the Carmel coast or in Upper
Galilee, whereas S. cylindricollis was most numerous in Upper Galilee,

S. lividipes was most numerous in the coastal plain while S, hispidulus was
most numerous in the Carmel coast, 8. crinitus seems to be the most
adaptable species, being distributed over all the localities (except Gilat) in
fair numbers.

The distribution of the six species in the variouz crops is presented in
Table 2. 90% of the individuals of 8. lineatus were collected on vetch and
broad beans, Clover was the main host of 8. lividipes and S.hispidulus..
S. crinitus was less specific to one host, but was most abundant on clover
and vetch, S, cylindricollis and S, concavirostris, which are less common in
Israel, seem to favour alfalfa and vetch.

Sitona lineatus L.

This species is typical to the Paleartic region. The most northern
countries where it has been found include Latvia (2) and Scandinavia (9), In
recent years it was recorded from the Neoarctic region, e.g. Vancouver (5),
and also from the San 'Juan Archipelago (22). Severe damage is recorded
from Russia (18), Germany (1), Austria (15) and England (7). According to
the literature , its main hosts are peas, beans and vetches, When these are
not available the beetles may be found on clover and alfalfa (7). In Israel
most of the individuals were collected on vetch and broad beans (Table 2),

The emergence of S, lineatus from its summer quarters is somewhat
retarded in comparison with that of S. crinitus or S. hispidulus (Fig. 2).
S. lineatus may appear in small numhers in December, as happened in 1957-58,
or it may be delayed to January, as in 1961-62. The peak of the population
-appears in late January and February and there is no marked distinction
between the two generations,

An outstanding feature in the phenology of this species in Israel is the
fact that its pppulation, which was quite large in 1956-57 , gradually dec~
reased in the following years 1957-1963 (Fig. 2).
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Sitona lividipes Fahrs,

S. lividipes is a Mediterranean species occurring in Sicily, Sardinia,
Corsica, North Africa and Syria (22). In Israel this species is abundant on
clover (Table 2).

Fig. 3. represents the fluctuation of the population during 1957-1963,
There are two distinct peaks in the population, with a distinct low between
them. The two peaks do not differ much from each other every year, except
during 1957-58 and 1958-59, when the earlier generation was more numerous
than the new one. As a rule, the beetles emerge in the autumn earlier than
those of S. lineatus, the earliest appearing in November. Unlike S. lineatus,
the population of 8. lividipes was low during the first two years of this survey,
and increased in the following years, except in 1961-62, when its population
was low again, '

Sitona higpidulus F.

This Palearctic species has been recorded from the Caucausus (22),
Syria (22) and England (8). At the end of the last century it spread to America
(21), and nowadays it is found on the entire northern continent, including
Canada (8). Damage has been reported from Oregon (17), California (20),
Illinois (3), Kansas (13) and Virginia (19), In America and England the species
is found mainly on clover and alfalfa (3, 8), The present survey shows that its
main host in Israel is clover; it was found occasionally on alfalfa, vetch, and
broad beans. In Fig. 4 'the density of the population during the six years of
the survey is given for the coastal plain and for the Carmel coast. This species,
like S. lividipes, also appeared early in November, except when the autumn
rains were delayed, as happened in 1962-1963. Throughout the season of its
occurrence the population was more or less equal, with no fluctuations, except
at the end, in April and May, when the new generation matured and the number
of the individuals in the field increased suddenly. This species is far more
abundant on the Tarmel coast than in the coastal plain, The difference in the
population density during the first two years of the survey and the other four
years is quite marked in this species.

Sitona crinitus Hbst.

The species is also Palearctic, It has been recorded from Russia
(18), the Caucasus (27), Turkestan (27), Austria (15), Poland (10), Latvia
(14) and England (8). According to reports in the literature, it was found on
various leguminous crops, and in particular on vetch and peas. In Israel ,
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the most preferred hosts were vetch and clover; broad beans and alfalfa were
attacked to a lesser extent (Table 2). Fluctuation of the population (Fig.5)

is very much like that of Sitona hispidulus except that the old generation after
aestivation was at times more conspicuous that that of S, hispidulus (Carmel
coast 61-62);

Like the two species S. hispidulus and S. lividipes, the population of
S. crinitus was lower during the first two years of the survey, and was more
numerous during the spring seasons of the following four years. As with
S. higpidulus, the spring generation of S. crinitus each year was more nume-
rous than the population after aestivation.

Discussion

All studies on the biology of Sitona species indicate that in the northern
countries of their distribution the species hibernate, wake in spring, and are
active throughout summer, In Israel, the winter climate is more suitable for
activity;. the summer is spent in diapause.

The time of awakening depends upon the species and its particular
hosts., Thus, in Finland (12) and in Israel (16), S. lineatus awakens later
than other species. According to Markkula and Roivainen (12) this is due to
the fact that pea, its main host, begins to grow later than other leguminous
plants. In other words, this seems to be a fixed synchronization between
host and dependent. Climate also affects the date of emergence of the adults
from their diapause quarters. An early rain may hasten their emergence at
the beginning of the season.

In the figure which illustrates the fluctuations of the populations of the
four most common species in Israel, two distinct peaks are observed only
in that of 8.lividipes. The first peak represents the generation which has
aestivated, and the second peak that of the new generation. In the figures for
S. hispidulus and 8, crinitus the second peak is distinct, while that for the
aestivated population is less so. Markkula and Koppa (11) also found a similar
phenomenon with the speecies in Finland, They explain this by assuming that
the new generation is more active and, therefore, more readily caught in the
net than the members of the older generation,

It is evident from the figurés presenting the fluctuations of the popula-
tions that all species discussed produce only one generation during the year,
which emerges in April-May and enters diapause around June.
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Summary

During the years 1956-1963, an insect survey on winter legumes was
conducted in Israel. Among the insects found, twelve species of Sitona were
identified, of which the four most abundant were: S. lividipes Fahrs.,

S. hispidulus F., S. crinitus Hbst. and S. lineatus L. S. concavirostrig Hch.
and 8. cylindricollis Fahrs. were found to a lesser extent. The distribution
of these species varies from region to region in Israel.

The survey showed that the main hosts of S. lineatus were vetch and
broad bean, that of S. lividipes and S. hispidulus was clover, those of
S. crinitus were vetch and clover, and that of S. concavirostris and S. cylind-
ricollis were alfalfa and vetch.

In Israel , beetles of the species Sitona are active in the winter and
spend the warm months in diapause. The first to appear, early in the winter,
were S, lividipes and S, hispidulus caught between the end of November and the
beginning of December. S. lineatus appeared a month later and the peak of
its population was at the beginning of February.

In the diagrams showing the fluctuations of the population of the four
most abundant species, it is seen that S. lividipes had two definite peaks, the
first with the appearance of the beetles at the beginning of the season and the
second with the emergence of the new generation in April-May. The popula-
tions of the young beetles of S. hispidulus and S. crinitus in the spring were
larger than those of the beetles which passed a summer diapause and appeared
at the beginning of winter.

In the first year of the survey, S. lineatus was caught in very large
numbers, but during the following years its population decreased greatly.
The opposite was the case with S. hispidulus and S. crinitus, whose popula-
tions were low in the first two years and increased during the following years.




Distribution of species in the various zones

Table 1
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Abundance of beetles in the various crops

Number of ‘beetles caught in .100‘
observation at:
. Upper | Carmel | Beit Beer | Bnei
- Species Galilee | Coast |Dagan | Tuvia| Reem Gilat
S. lineatus 1 8 247 |128 | 569 | 0
S. lividipes 73 168 532 | 496 465 17
S. hispidulus 83 618 60 | 156 224 2
S. crinitus 229 584 353 467 565 34
S. concavirostris 146 78 23 29 19—‘ 0.7
S. cylindricollis 73 43 8 5 1| o
Table 2

Number of beetles caught

in 100 observations on:
_ Clover | Alfalfa | Vetch | Broad
Species Bean
S. lineatus 20 15 675 2060
S. lividipes 739 92 15 0
S. hispidulus 470 22 12 45
S. crinitus 627 157 681 213
S. concavirostris 26 57 76 0
S. cylindricollis 15 27 21 0
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Fig. 1. Precipitation in mm at Lod and Gilat 1957-1963
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