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Abstract. The study regarding pathogen agents in Putna forest district – 
Suceava departament recorded the presence of Rhizosphaera kalkhoffii Bub. 
fungus on the fir and spruce. This fungus produces the brown colour and 
premature fall of the leaves, growth decrease, loss of vitality trees and early 
draying. These pathogen agent attacks with species of Lophodermium genus 
produce the diseases and meaningful economic damages in forest ecosystems. 
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Rezumat. Studiul privind agenţii fitopatogeni în Ocolul Silvic Putna – 

Judeţul Suceava a semnalat şi prezenţa ciupercii  Rhizosphaera kalkhoffii Bub. 
al cărei atac se manifestă pe brad molid şi brad. Ciuperca produce punctarea şi 
căderea prematură a frunzelor, reducerea creşterilor, debilitarea şi uscarea 
arborilor. Atacul acestui agent patogen şi a speciilor din genul Lophodermium 
determină apariţia unor boli concretizate prin daune economice semnificative 
în ecosistemele forestiere. 
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INTRODUCTION 

The fungi attack manifested in the forest ecosystem can produce significant 
damages concretized by the diminution of the accumulation of biomass, the 
physiological debilitation of the arboretum, the degradation of wood (M. Grudnicki, 
2002, 2006).  

Among the fungi that attack the forest species is also signalled 
Rhizosphaera kalkhoffii Bub. which produces the brown colour of the needles on 
fir and spruce, disease signalled in Transylvania, on Picea abies (L) Karst. (M., 
Fuss, 1867) and described by (Georgescu (1940, 1955) on Picea abies (L) Karst and 
Pinus silvestris L. (M., Mititiuc, V., Iacob,1997; O., Marcu, 2005).  

The late freezing, the frost, the succession of rainy vegetation seasons, the 
deficiencies of magnesium and potassium in the tree nutrition can constitute 
disease releasing factors (Th., Chifu, M., Toma, D., Dǎscǎlescu, 1965). 

In the present work we signal the presence of the disease in the studied 
areas concretized by the tree defoliation and drying. The study has been oriented 
especially on the attack of the Rhizosphaera kalkhoffii fungus the presence and 
the symptomatology of which are dominant, but we do not exclude the influence 
of other biotic and abiotic factors too. The data gathered on the ground have been 
processed through statistic methods (V., Giurgiu, 1972).  
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MATERIAL AND METHOD 
The production unity included in the study is U.P. Putna from the Putna Forest 

District – Suceava Silvic Direction.  
From a geographical point of view, the production unity territory is situated on 

the north-east side of Obcina Mare which belongs to the Oriental Carpathians 
occupying a part of the Putna brook basin, right affluent of the Suceava river. 

The natural forest vegetation is constituted of mixtures of spruce, fir and beech 
in variable proportions in forests of spruces and beeches, of spruces, of firs and 
spruces. The most widespread natural forest type is 13.1.1 – normal mixture of 
conifers and beeches with mull flora on a surface of 3963, 3 ha (72%). 

The most representative arboretums are the natural fundamental of superior 
productivity ones (87%). 

The sample surfaces that were analysed have been placed in the organized 
unities 24 A, 24 B, 23 B and 23 C, in which a very serious attack of the Rhizosphaera 
kalkhoffii Bub fungus has been signalled, concretized by the brown colour of the 
needles on the fir and spruce.  

Each trial surface has a circular form and a surface of 500 m2.

The age of the trees from the organized unity 24 A is of 85 years and the age of 
those from the organized unities 24 B, 23 B and 23 C is of 65 years. 

 In the area 
submitted to the observations has been also remarked a very reduced attack 
produced by the fungi from the Lophodermium species.  

In order to characterize the trees on foot we considered the following 
characteristics: the diameter of 1,30 (cm) total height (m); the equalized height (m); 
the quality class (classes I-IV); the diameter of the crown (m); defoliation percent (%). 

RESULTS AND DISCUSSIONS 
The observations and analysis made indicate the fact that the spruce and the 

fir on the trial surfaces represent the species affected by the chronic and very 
strong attack of the Rhizosphaera kalkhoffii fungus the symptomatology of which 
is evidenced by little black spots disposed in longitudinal lines on both faces of 
the needles.  

The fungus forms in the attacked tissues a mycelium picnidia which emerge 
from stomates. In picnidia differentiate elliptic or spherical pycnospores with 
oleaginous drops in inside. 

At the level of the crown, the symptomatology is evidenced in the inferior 
part of this one through rarefying from the interior to the exterior and from the 
basis to the top (fig. 1).  

On the isolated trees was signalled a weak attack of the fungi from the 
Lophodermium species (Lophodermium macrosporum Hart. and Lophodermium 
nervisequum (DC) Rehm), which produce the reddening and the fall of the 
needles at fir and spruce. 
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Fig. 1. Affected trees – Putna F.D. 
 
As a result of processing the data from the ground an accentuated 

defoliation degree situated between 65% (u.a. 24 B, 23 B, 23 C) and 90% (u.a. 24 
A) has been registered. 

In the sample surface no. 1 (u.a. 24 A) of the total volume of the conifers 
wood (29,81 m3), 0,979 m3 represents spruce wood and 0,178 m3

In the sample surface no. 2 (u.a. 24 B) from the total volume of the conifers 
wood (11,805 m

 fir wood dried 
on foot. 

3), 0,981 m3

In the sample surface no. 3 (u.a. 23 B) from the total volume of the conifers 
wood (13,087 m

 represents spruce wood dried on foot. 

3), 1,014 m3 represents spruce wood and 0,128 m3

In the sample surface no. 4 (u.a. 23 C) from the total volume f the conifers 
wood (18,565 m

 fir wood dried 
on foot. 

3), 0,460 m3

From the total volume of the conifers wood 86,918 m
 represents the spruce wood dried on foot. 

3 calculated in the 
sample surfaces, 0,306 m3 represents the fir wood and 3,434 m3

 

 represents the 
spruce wood dried on foot. The proportion of the total volume of wood dried on 
foot is presented in the figure 2. 

Fig. 2. The proportion of the total volume of dampened wood on foot in Putna F.D. 
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In this study, because the phenomenon manifests on very extended surfaces and 
is provoked by a complex of factors among which some of them cannot be controlled, 
the only measures which the sylviculturists can take aim to prevent it. We recommend 
the right choose of the species and of the proveniences when creating the arboretums, 
the trees must be well adapted to the stational conditions and they must benefit of 
nutrition and a corresponding vegetation state. 

In the case in which the phenomenon is manifested in seed-beds a series of 
preventive measures are presented: the fertilization of the soil with nitrogen, 
magnesium, potassium and phosphor for increasing the resistance to diseases of the 
seedlings, for gathering and burning the fallen needles, for extracting the strongly 
affected exemplars and as combating measure, sprinklings with specific fungicides. 

CONCLUSIONS 
As a result of the observations made in U.P.I Putna (the organized unities 24 A, 

24 B, 23 B and 23 C) we observed the following: 
From the total volume of fir and spruce wood (86,911 m3), the volume of the 

wood dried on foot is of 3,740 m3 of which 3,434 m3 spruce and 0,360 m3

Extrapolating these values we obtain a volume of 13,734 m
 fir.  

3/ha spruce wood 
dried on foot and 1,224 m3

The economic value of the affected wood is very low in the case of the 
revaluation in logs for timber as well as in firewood. 

/ha fir wood. 

In the sample surfaces the phenomenon of drying at the level of the crown and 
the debilitation are frequent with spruce, at which we observe a very strong and chronic 
attack of the Rhizosphaera kalkhoffii fungus.  

The attacked trees become vulnerable at the attack of other pathogenic agents, at 
the action of the powerful winds and the abundant snowfalls. 
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