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SUMMARY 

In order to determine the pest status of cereal leaf beetles in Southern Belgium, the pop­
ulation densities of Oulema melanopus (L. , 1758) and O. lichenis (Voet, 1806) were studied at 
Ciney and Louvain-la-Neuve during 1993 and 1994. During the two-year study period 
Oulema spp. populations had never reached the economie threshold of 2.5 larvae per tiller. 
The levels of the Oulema populations were significantly different between the 2 sites in 1994 ; 
Louvain-la-Neuve supporting greater densities than Ciney. Phenological differences between 
the two locations were postulated to be the result of two phenomena : (1 ) the early a ttain­
ment of the physiological time of development, expressed in degree days, necessary fo r 
immature stage development, in Louvain-la-Neuve, the wa nnest location, and (2) the ea rly 
attainment of the cold sum necessary to end the adult .dia pa use in C iney, the coldes t site, 
however this second argument stays as a hypothesis that must be tes ted. 
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INTRODUCTION 

Oulema melanopus (L. , 1758) is distributed in the whole Palearctic region 
(BALACHOWSKY a nd M ESNIL, 1935) a nd in 1962 it was accidentally in troduced into 
Michigan. F rom there it spread rapidly from a n a rea ra nging from Pennsylvania to 
Winsconsin a nd from Kentucky to M ichigan a nd Ontario (GALLUN et al., 1966; 
T UMMALA et al. , 1975). O. lichenis (Voet, 1806) is more common in Europe. The 
color of the pronutum, red for the former and metal blue for the latter, makes it 
possible to distinguish them easily (BALACHOWSKY and MESNIL, 1935). 

T hey both feed on small g~a i ns , with a preference for oat and barley versus 
wheat by O. melanopus and wheat versus barley by O. /ichenis. However, only the 
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first species has the reputation of being an economie pest, mainly in continental­
type climate areas, where a short spring is followed by a dry summer 
(BALACHOWSKY and MESNIL, 1935). In sorne years, estimated reductions of grain 
yie1d as high as 70% were reported in Central Europe (KNECHTEL and 
MANOLACHE, in WILSON et al., 1969) and in Michigan (GUYER, in. GALLUN et al., 
1966). Little is known about their density and there is no mention if these species 
reach the economie threshold in Belgium. The economie threshold leve! is 2.5 larvae 
per tiller, in the Paris Basin (Anonymous, 1982), and 0.5 larvae per tiller, in Swit­
zerland (HAUSAMMAN, personnal communication), at the wheat growth stage 50 to 
59 on the Zadoks scale (ZADOKS et al., 1974). The lower threshold in the second 
area is due to climatic conditions more favorable to the pest, in the more continen­
tal-type climate. Therefore the purpose of this work was to analyse the phenology 
and the abundance of these species in two different biogeographical areas in 
Southern Belgium. 

MATERIAL AND METHODS 

This study was conducted during 1993 and 1994, on two sites in the southern 
part of Belgium, Ciney, in the Condroz region , and Louvain-la-Neuve, in Brabant­
Wallon. During the first year two fields of winter wheat, cultivar Estica (field C 1) 
and cultivar Torino (field C 2), at Ciney and one winter wheat field , cultivar Estica 
(field L 2), and one spring wheat (field L 1) at Louvain-la-Neuve, were sampled . In 
1994, three winter wheat fields , with cultivars Sideral (field C 1), Clan (field C 2) 
and Estica (field C 3) at Ciney and Clan (fields L 1 and L 3) and Estica (field L 2) 
at Louvain-la-Neuve, were sampled . 

The number of Oulema spp. adults, eggs, larvae and 0 .. lichenis pupae were 
counted weekly, from the beginning of May till the end of July, in situ, on 
100 tillers taken on two transects. The O. melanopus pupae formed in the ground 
were not sampled. 

The means of the number of eggs, larvae and pupae were compa red by using 
ANOVA2 - fixed mode! after a log (x+ 1) transformation. 

RESULTS 

During the two-year study, Oulema spp. populations never reached the 
economie threshold of 2.5 larvae per tiller at the stage 50 to 59 on the Zadoks scale 
(Anonymous, 1982). The maximum observed was 0.2 larvae per tiller per week in 
1994 in the fields L 1, L 2 and C 3. 

J n 1993 , the levels of the pest population were not signi ficantly different 
between the two sites (F(cggsj{ l , l 2) = 1,62 NS; F(larvac)(l , l3) = 0,98 NS). However, 
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in 1994, the incidence of Oulema populations was more important in Louvain-la­
Neuve than in Ciney (F(eggs)(l,28) = 12,15*** ; F (larvacj( 1,28) = 12,80***, 
F(pupaelJ,20) = 21 ,08***). 

The major differences in the phenology of these species occurred between fields 
of winter wheat (Fig. 2) and spring wheat (Fig. 1), but these results must be con­
sidered with care as only one field of each kind was taken into account. On spring 
wheat the maximum oviposition was recorded, at growth stages 54-55, three weeks 
Jater than on winter wheat, a t growth stage 39. Likewise, the' maximum Jarval 
incidence on spring wheat occurred, at growth stage 55-65, one to two weeks Jater 
than on winter wheat, at growth stage 54-55. 

20 
-o-- adults of O. melan opus 
------ adults of O. lichenis 
- eggs of O. spp. 
------- larvae of O. spp. 

0~~~-.---.---.-L 
13/5 2015 2715 3/6 I0/6 16/6 24/6 30/6 7n I5n 22n 

dates 

Ià9 226 '2d1' 3'32' 4\1 MI 4~8 s<\s' 61 6' 6l 9' ' 
physiologicaJ time in degree; days (base 8.9°C) 

Fig. 1. - Phenology of O. melanopus and O. lichenis on spring wbeat, Louvain-la-Neuve, 
1993. 

Small differe nces appeared between sites of winter wheat (Figs 2-3). In 1994, the 
peak of Oulema spp . oviposition occurred at Ciney, the colder area, one week 
before Louvain-la-Neuve. Nevertheless this delay is negligible for the larval peaks 
that were synchronjzed in both sites, and pupation began one week earlier at 
Louvain-la-Neuve. In both sites, the maximum number of eggs was observed one 
week after the peak of O. lichenis, except at Ciney in 1994 where both peaks were 
simultaneous. 
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----e-- adults of O. melanopus 
--- adults of O. lichenis 
--o---- eggs of O. spp. 
-- larvae of O. spp. 

27/4 6/5 13/5 20/5 27/5 3/6 10/6 16/6 24/6 30/6 717 15/7 22/7 
dates 

59 95 134 171 220 258 332 358 404 442 506 547 

physio1ogica1 time in degree days (base 8.9°C) 

----e-- adults of O. melanopus 
--- adults of O. lie henis 
--o---- eggs of O. spp. 
-- larvae of O. spp. 

27/4 6/5 13/5 20/5 27/5 3/6 10/6 16/6 24/6 30/6 717 15/7 22(7 
dates 

189 226 287 332 4 11 44 1 498 545 6 16 669 
physio1ogica1 ti me in degree days (base 8.9°C) 

Fig. 2. - Phenology of O. melanopus and O. /ichenis, on wi nter wheat in 1993. (a) Ciney 
(mean on 2 fi elds) (b) Louvain-la-Neuve. 
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---o- adults of O. me lano pus 
--- adults of O. lichenis 
-a- eggs of O. spp. 
----(>.....-- la rvae of O. spp. 

--it- pupae of O. lichenis 

315 111s 18/5 1/6 8/6 15/6 22/6 29/6 6n 13/72017 
dates 

5 1 74 Ill 148 177 204 259 333 
phys iological time in degree days (base 8.9°C) 

---o- adults of O. m elanopus --- adults of O. lichenis 
-a- eggs of O. spp. 
----(>.....-- Iarvae of O. spp. -- pupae of O. lichenis 

3/5 1 1/5 18/5 1/6 8/6 15/6 22/6 29/6 617 13/7 2017 
dates 

78 109 !52 204 235 269 329 387 
physiological time in degree days (base 8.9°C) 
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Fig. 3. - Phenology of O. melanopus and O. lichenis, on winter wheat in 1994. (a) Ciney 
(mean on 3 fie lds) (b) Louva in-la-Neuve (mean on 3 fie lds) . 
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The timing of these events can be expressed in degree days (Table 1) based on 
the development threshold temperature that is estimated to be 8.9° C for ali 
immature stages of O. melanopus (YuN, 1967, in TUMMALA et al., 1975). 

Ciney 1993 

Louvain-la-Neuve 1993 

Ciney 1994 

Louvain-la-Neuve 1994 

TABLE 1 

Pheno/ogica/ timing expressed in degree days 
(base 8.9° C) 

-
Peak of egg Time between 

density the two peaks 

133.8 86.6 

188.9 98.3 

73.5 130.0 

151.8 117.2 

DISCUSSION 

Peak 
of /arvae 

220.4 

287.2 

203.5 

269.0 

In Belgium, Cereal Leaf Beetles remain marginal pests in winter wheat fields , 
as their densities are below the economie threshold. However, no data are available 
concerning other small grain cereal crops. Indeed, as O. melanopus prefers oat and 
barley, it would be interesting to know its density on these crops. According to 
WILSON et al. (1969), the Joss of oat grain yield due to this pest ranges from 148 
to 266 kg/ha at the density of one larva per tiller. 

YUN (1967, in TUMMALA et al., 1975) estimated that physiological time of 
development of the eggs, larvae and pupae of O. melanopus was 82, 116 and 
216 degree days respectively. This explains why in 1994, at Louvain-la-Neuve, 
pupal formation was earlier than at Ciney, although the oviposition began later in 
the first site. Lengths of larva l development were, in 1994, 1.4 to 1.6 times greater 
than expected. This may be due to the cooler spring of 1994 (see the degree days 
scales of the two seasons in the same site). 

In 1994, the earliest oviposition at Ciney, the cooler area, may be explained by 
the early attainment of the cold sum, necessary to end the adult diapause. Adults 
emerged earlier and could oviposit. However this argument stays as a hypothesis 
that must be tested. 

The low Oulema spp. density observed might be due to the climatic situation. 
It might also be due to a great activity of their different parasi to ids or to the use 
of resistant varieties of winter wheat. An egg and three larval parasitoid species 
were recorded in Europe on this pest (STEHR, 1968). The character which plays a 
role in the varietal resistance is the length and the density of trichomes. These tri­
chomes act by isola ti ng the eggs in the air ; improving thereby their desiccation; 
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and, because they can not be digested, they kill the young larvae by penetrating the 
midgut epithelium (GALLUN et al., 1966; PAPP et al., 1992). 
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