
 

 104 

Determination of the biotic factors involved in the degradation 
of the sweet chestnut-tree in Maramures County 
 
Boltea Maria Luminita 1 

 

1
Departament for Agriculture and Rural Development Maramures 

 
*Corresponding author. Email: bolteamaria@yahoo.com 
 

 
Abstract       Various biotic factors with harmful impact on the edible chestnut 
have been presented. The species of harmful fungi identified in the 
Maramures chestnut tree stands belong to the Phytophthora, Mycosphaerella, 
Phomopsis genera   
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Edible chestnut (Castanea sativa Mill.) is a 

species of real interest in terms of fruit-tree growing 

and forestry, being naturally spread in the South of 

Europe and being appreciated both as a fundamental 

element for a various range of eco-systems and for the 

fruit which has a continuously increasing market value, 

as well as for the wood which has remarkable 

technological features. (1, 3,5, 8, 11,). 

In Romania the sweet chestnut tree and the 

eco-systems that include it are protected as a result of 

their special characteristic features which are rare or 

even unique in the field of fruit-tree growing and 

forests of our country. If the weather conditions are 

favorable, edible chestnut is relatively little demanding 

in terms of soil and can capitalize polluted, eroded, 

degraded or too acidic land. All these features 

recommend the chestnut as a species with large 

potential for the development of the rural areas, which 

is a critical requirement of our times (2, 3, 4). 
European and Amercian chestnut trees are 

decimated by the infection with the Asian fungus 

Cryphonectria parasitica (Murill) Barr, accompanied or 

not by other harmful biotic factors. 

 
Biotic factors harmful for the chestnut 

 

The biotic factors causing diseases to the 

edible chestnut, both in fruit-tree and forest crops, 

belong to the category of viruses, mycoplasmas, 

bacteria, fungi or semi-parasite plants (depending on 

the case, the diseases generated are called viral disease, 

mycoplasmosis, bacterioss, mycosis, antophitosis) and 

insects. 

 

I. Viruses, mycopasmas, bacteria, fungi, semi-

parasite superior plants 

 

a. Viroses  

Viroses of the edible chestnut have been 

reported in many Mediterranean countries.VMP virus 

is very widespread, including our country, on all the 

poplar clones. Every year we see new alerts regarding 

viruses on forest hosts and even a virosis of the edible 

chestnut has been recorded.  

 

The specific symptoms of virosis are:   

-  changes in appearance: clorosis (the green – yellow 

leaf colorin); premature fall of leaves; leaf mosaic 

(lamina disperse staining, the spots having various 

sizes)  

-  Morphological changes: canker (necrotic spots can 

sometimes evolve into canker). 

 

Table 1  

Sweet Chestnuts Phytopathogens 

 

No.  Disease /  

Damaging Factor  

Common Name  Family Order 

A. VIROSES 

1 Apple mosaic virus  

(polyphaga) 

Virosis Phytophagineae Virales 

B. MICOPLASMOSES 

2 Mycoplasma sp. Mycoplasmoses Mycoplasmataceae Mycoplasmatales 

C. BACTERIOSES 

3 Agrobacterium tumefaciens  

Smith et Towns 

The stem bacterial 

canker 

Rhizobiaceae Eubacteriales 
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Table 1  

Sweet Chestnuts Phytopathogens 

 

No.  Disease /  

Damaging Factor  

Common Name  Family Order 

D. MYCOSES 

A. Mycoses causing diseases of the seedlings 

4 Pythium debaryanum 

Hesse 

The seedling fall or 

laying  

Pythiaceae Pythiales 

(Oomycetes) 

B. Mycoses that cause damages to the roots and lower stem 

5 Phytophthora cambivora 

(Petri) Buisman 

Root and lower stem 

rot 

Pythiaceae Pythiales 

(Oomycetes) 

C. Mycoses causing bark diseases 

6 Cryphonectria parasitica 

(Murr.) Barr 

Sweet Chestnut Bark 

Canker 

 

Valsaceae Diaporthales 

(Ascomycota) 

D. Mycoses causing branch diseases  

7 Melanconis (Pseudovalsa) 

modonia Tul. 

Sweet Chestnut 

branch canker 

Melanconidaceae Diaporthales 

(Ascomycota) 

E. Mycoses causing leaf disease 

8 Microsphaera alphitoides 

Griffon and Maublanc 

Powdery mildew Erysiphaceae Erysiphales 

(Ascomycota) 

9 Mycospherella 

maculiformis (Pers.) Schröt 

Leaf spots Mycospherellaceae Loculoascomycetes 

(Ascomycota) 

F. Mycoses causing fruit damages 

10 Phomopsis sp.  Valsaceae Diaporthales 

G. Mycoses causing wood rot 

11 Hypoxylon fragiforme 

(Pers.: Fries) Kickx. 

 Xylariaceae Xylariales 

(Ascomycota) 

12 Laetiporus sulphureus 

(Bull.: Fr) Bond. et Sing. 

Chicken of the woods Polyporaceae Polyporales 

(Basidiomycota) 

13 Phellinus robustus (P. 

Karsten) Bourdot et Galzin 

 Hymenochaetaceae Hymenochaetales 

(Basidiomycota) 

14 Trametes (Coriolus) hirsuta 

(Wulfen) Pilat 

 Polyporaceae Polyporales 

(Basidiomycota) 

15 Trametes (Coriolus) 

versicolor (L.: Fr.) Quel. 

 Polyporaceae Polyporales 

(Basidiomycota) 

16 Fomitopsis pinicola (Sw.: 

Fr) P.Karst 

Red-belted polypore 

of the coniferous trees 

Poriaceae Poriales 

(Basidiomycota) 

17 Armillaria mellea (Vahl: 

Fr.) Kummer 

White rot of wood Marasmiaceae Agaricales 

(Basidiomycota) 

18 Pholiota sp.  Marasmiaceae 

 

Agaricales 

(Basidiomycota) 

19 Schizophyllum commune 

Fr. 

 Schizophyllaceae Agaricales 

(Basidiomycota) 

20 Fistulina hepatica Schaffer Beef steak fungus  Fistulinaceae Agaricales 

(Basidiomycota) 

21 Pholiota sp.  Marasmiaceae 

 

Agaricales 

(Basidiomycota) 

22 Stereum hirsutum (Willd.) 

Pers. 

 Stereaceae Russulales 

(Stereales) 

(Basidiomycota) 

E. ANTOPHYTOSES 

23 Loranthus europaeus Jacq. Mistletoe  Loranthaceae Santalales 
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b. Mycoplasmoses 

The main symptoms of mycoplasmosis are: 

chlorosis – change of colour, leaf yellowing; general or 

leaf dwarfism; proliferation – abnormal twig growing, 

including “witch brooms” on branches from twigs 

coming from dormant buds; virescence - flowers turn 

green. 

 

c. Bacterioses 

According to the way they feed bacteria are 

autotrophic if they synthesize the food by themselves, 

or heterotrophic (saprophitic – dead matter, parasite – 

living matter, or symbiotic – if they feed with synthetic 

compounds of the host organism). The released 

enzymes and toxins degrade the metabolism of the 

host, causing diseases. The main symptoms of the 

bacteriosis are: canker and necrosis of root, stem or 

branch (Agrobacterium); brownish leakage on the 

stem; sapwood turning brown; foliage thinning and 

reduction etc. 

d. Mycoses  

 

d.1. Mycoses Causing Seedling Diseases 

Phytophthora genus includes some of the most 

dangerous pathogen strains as a result of the large 

spreading power and of the high polymorphism.   

In most of the situations, the strains of the 

Phytophthora genus attack the plant in the seedling 

stage as they belong to the strains involved in causing a 

serious disease called the laying of seedlings or young 

plants. Subsequently, the Phytophthora species attack 

the seedlings and forest trees, being involved in the 

forest drying. The pathogens of the mentioned genus 

vegetate in a saprophytic way inside the soil organic 

layers, but under certain circumstances they can pass to 

the parasite stage attacking living plants in various 

development stages. 

 

d.2. Mycoses Causing Damages to the 

Roots and Lower Stem 

Sweet Chestnut Ink Disease 

Phytophthora genus includes several hundreds of the 

most dangerous strains. Several strains of the 

Phytophthora genus cause the ink disease of the sweet 

chestnut-tree: Ph. cambivora, Ph. citricola, Ph. 

cactorum, Ph. cinnamomi şi Ph. gonapodyides. In 

Romania the ink disease was reported in 1984 in the 

experimental crops in SCPP Baia Mare (6).  

The affected specimens dried completely and 

the infected roots rotted. Disease specific symptoms 

were also recorded in some chestnut tree stands (2). 

 

d.3. Mycoses Causing Bark Diseases 

Chestnut Blight     

The chestnut bark blight is caused by the 

Cryphonectria parasitica fungus (Murill) Barr. As 

suggested by its name, Cryphonectria parasitica is a 

parasite species but which can vegetate in a 

saprophytic way for a long time and even breed on 

dead trees, pieces of bark and detached branches.  This 

species is the main agent causing the chestnut blight.  

(2, 3). 

 

d.4. Mycoses Causing Branch Diseases 

  The Chestnut Branch Canker 

The disease is caused by the Melanconis 

modonia (Pseudovalsa modonia) fungus Tul; f.c. 

Coryneum perniciosum Briosi et Farneti. The attack of 

the fungus usually occurs on the branches debilitated 

from various reasons. They dry from top to base, the 

leaves get yellow and fall early (August), and the fruit 

no longer ripen. The first symptoms on the young 

branches are the discolored and well-defined spots, 

buried into the tissue, forming elongated deep cankers 

in the bark and wood. Depression stripes form on the 

older branches from the tissue affected by necrosis. 

The attack is hard to be seen on the root and confusion 

is often made with the attack of the Phythophtora 

cambivora fungus. 

Another fungus responsible for causing canker 

on the chestnut tree – branch and stem- is Diplodina 

castanea Prill. and Del.. The symptoms indicating the 

presence of the disease are the numerous spots on the 

stem, situated 1 m from soil, grey and elongated. 

Underneath the bark affected by necrosis the cambial 

tissue is dead and the wood has grey colour. The 

cankers are similar to the ones caused by Nectria 

galligena. 

 

d.5. Mycoses Causing Leaf Diseases 

 

Powdery mildew disease. The cryptogamic 

agents that produce powdery mildew to the edible 

chestnut belong to the following genera (10): 

- Microsphaera, which infects the forest 

species from genera Quercus, Castanea, Fagus with M. 

alphitoides fungus, the conidian form Oidium 

alphitoides with cleistothecia with stiff supports, with a 

length equal to the cleistothecia diameter, equatorial 

and with a dichotomy branched peak. 

- Phyllactinia, P. suffulta species, with the 

conidian form Ovulariopsis, with equatorial, straight, 

stiff supports which are swollen at the base and sharp 

at the top and which attack the Quercus, Castanea, 

Fagus, Betula, Acer and Fraxinus genera. It is 

interesting that on dry weather a unidirectional 

reinforcement of the supports can be achieved, so that 

these cleistothecia raise over the substrate and can be 

carried by the wind.  

 

Sweet Chestnut-tree Leaf Spots 

The Mycosphaerella maculiformis fungus 

(Pers.) Schröt. (sin. M. castanicolum) appears on the 

chestnut tree leaves as it is a parasite fungus that 

produces the drying and early loss of leaves (even in 

August), and the side effect is the fruit crop diminution 

(7). The European species of the edible chestnut are 

sensitive to the Mycospheralla maculiformis fungus 
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attack whilst the varieties of the Japanese species 

Castanea crenata, namely Isumo, Tsukuba, Tamba, 

have immunity and are recommended as genitors, 

especially because they have long stamina male 

flowers. Experience has indicated that in order to 

produce large crops, the European varieties need 

foreign pollen, as they are self incompatible (9). In the 

1979’s, the Iza and Mara sweet chestnut-tree varieties 

were homologated at the Baia Mare Fruit-Tree 

Research Center. These varieties are hybrids between 

European and Japanese species which inherit from the 

Japanese genitors the resistance to leaf staining, 

transferring it to half of the descendants.  

 

d.6. Mycoses Causing Fruit Damaging  

 

Leaf Diseases Caused by Pathogens 

 The chestnut rot caused by Phomopsis species is a 

disease with negative impact both on the crop quality 

and its storage, and on the chestnut germination 

process. The fungi species are responsible for 

producing the Phomopsin mycotoxine. The disease is 

much better known in Italy and France. The fungi 

develop inside the fruit, in the living membrane that 

surrounds the core. After harvesting the fruit, the 

source infection is represented by these cups in which 

pycnidia develop. The research in the New Zealand, 

where most of the populations are hybrids between the 

four chestnut species: European, American, Japanese 

and Chinese, has indicated that no infection diminution 

was found to the hybrid forms. 

 

  d.7. Mycoses Causing the Wood Rot 

 

The Chestnut Tree Wood Rot Caused by 

the Parasite Macromycetes 

Parasite macromycetes from species 

Armillaria mellea (Vahl: Fr.) Kummer, Stereum 

hirsutum (Willd.: Fr.) S.F.Gray, Laetiporus sulphureus 

(Bull.: Fr) Bond. and Sing. (= Griphola sulphurea 

(Bull.) Pilat or Polyporus sulphureus (Bull.) Fr., 

Fistulina hepatica Schaeff. ex Fr., Phellinus robustus 

(Karsten) B. and G can deteriorate the tree wood 

quality. They cause the wood rot.

 

 

Table 2 

Sweet chestnut damaging insects 

No.  Species Common Name  Family Order 

II. Insects 

1. Defoliating Insects 

1 Lymantria dispar L. Gypsy moth caterpillar Lymantriidae Lepidoptera 

2.Root Damaging Insects 

1 Melolontha melolontha L. 

Common European 

cockchafer Scarabaeidae Coleoptera 

3. Fruit Damaging Insects 

1 Curculio elephas Chestnut-weevil Curculionidae Coleoptera 

4. Insects that bore between bark and wood 

1 Agrilus viridis L. Beech splendour beetle Buprestidae Coleoptera 

5. Wood Boring Insects 

1 Trypodendron domesticum L. Hardwood ambrosia beetle  Ipidae Coleoptera 

2 Xyleborus saxeseni Rtzb.,   Ipidae Coleoptera 

3 Xyleborus monographus F.  Ipidae Coleoptera 

4 Cerambyx scopoli Laich Longicorn Beetle Cerambycidae Coleoptera 

5 Hylecoetus dermestoides L.   Coleoptera 

6 Gasterocercus depressirostis F.  Lymexylonidae Coleoptera 

7 Platipus cylindrus F.   Platypodidae Coleoptera 

 

II. Sweet Chestnut-Tree Damaging Insects  

 

a. Defoliating Insects  

Lymantria dispar – gypsy moth caterpillar – a 

red-and-blue dotted caterpillar found sometimes on the 

sweet chestnut tree and beech.  

 

b. Root Damaging Insects  

Melolontha melolontha - Common European 

cockchafer – eats the roots of the sweet chestnut 

seedlings and trees, the attack being stronger especially 

in orchards, tree nurseries and tree stand borders.  

 

c. Fruit Damaging Insects  

Curculio (= Balaninus) elephas Gyll. - 

Chestnut-weevil belongs to an important pest family in 

which both adults and larvas eat various organs of the 

plant: leaves, bark, stem, seeds.  
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d.  Insects that bore between bark and 

wood 

Agrilus viridis L. species is the most 

frequently present under the drying bark. 

 

e. Wood Boring Insects 

The following insects are to be mentioned 

among the xylophagous insect species:  

Trypodendron domesticum L., Hardwood ambrosia 

beetle, Xyleborus saxeseni Rtzb. şi X. monographus F., 

Platypus cylindrus F., Cerambyx scopoli Laich. - 

weevil, various beetle species (Cerambycidae family), 

Hylecoetus dermestoides L., Gasterocercus 

depressirostis F. 

 

Pathogens identified on chestnt-trees 

 

Fungi  

The main agent causing the sweet chestnut-

tree mass blight is Cryphonectria parasitica (2, 3). A 

series of fungi have been identified which developed 

various relations with C. parasitica. 

Many of the xylophagous fungi are favoured 

by C. parasitica, as they emerge as a result of the 

chestnut affected by canker drying out, as follows: 

- parasite/saprophytic species on the drying branches, 

such as:  

o Schizophyllum commune which appears 

relatively soon after the bark cracks and 

contributes to the drying of the infected sections; 

o Stereum spp. (especially S. hirsutum). 

These two species appear on the stem as well; 

after the bark affected by C. parasitica falls, 

Schizophyllum commune - sapwood parasite species, 

and Stereum hirsutum, parasite (often on wounds) and 

saprophytic species which causes the wood rot are 

present on branches, stems and stumps. Both species 

are often present in many chestnut-trees areas, 

especially on the branches from the base of the crown 

dried during the pruning process.   

- the above mentioned species and saprophytic species 

on dry branches, such as: 

o Hypoxylon fragiforme;  

- on the stems of the dry or fallen trees or on logs:  

o Fomitopsis pinicola, rarely reported on 

chestnuts;  

- on stumps or after the exploitation of the dry 

chestnut-trees. 

o Fistulina hepatica, frequently present in the 

reservation at Morgău, O.S. Baia Mare, both on stumps 

and at the base of the standing dried trees; 

o Coriolus hirsutus, common species which 

appears quickly on the dead wood; 

- other stem and stumps xylophagous fungi.   

o Coriolus versicolor, common species on 

stumps and logs; 

o Pholiota sp.-present on branches, stems 

and stumps;  

o Appearance of the stem affected by 

advanced rot caused by the stem xylophagous fungi 

which jeopardize the tree stability.  

The contribution of these fungi to the 

transportation of hypovirulent strains is not known but 

their role in disseminating them is considered 

significant and therefore their role in the biological 

control is positive. These fungi should be also 

considered in terms of the dead wood-living forests 

concept; it is forecast that in the future the dead wood 

in the protected areas and protection forests will reach 

up to 30% of the total amount, re-entering this way in 

the nature circuit, with all its elements. 

 

Insects  

The identified insects, with few exceptions, 

are secondary species located on weak or drying trees 

and which contribute to the wood degradation. Among 

lignicolous insects present in the Maramures chestnut-

tree stands affected by blight caused by Cryphonectria 

parasitica, the most important species identified were 

the: 

o Trypodendron domesticum L., 

xylophagous insect which appeared in the Baia 

Mare, Baia Sprie and Tăuţii Măgherăuş forests few 

years after the chestnut-tree blight commenced; 

o Xyleborus saxeseni Rtzb. and more 

seldom X. monographus F., bark and wood insects 

which were identified in the same areas affected by 

old blight, especially on canker affected branches;  

o Agrilus viridis L. belongs to the 

Buprestidae family and is present in some of the 

Baia Mare chestnut-trees and more seldom in the 

Baia Sprie chestnut-trees; 

o Cerambyx scopoli Laich. is a 

xylophagous insect reported only in few cases of 

trees that had dried long time ago.   

o Among the other species accidentally 

found in drying or dried trees or in logs, the 

following are to be mentioned: Hylecoetus 

dermestoides L., Gasterocercus depressirostis F. and 

Platypus cylindrus F.  

As far as the role of the bark and (even if to a 

lower extent) wood insects is concerned, they are 

considered to be favoured by the chestnut-tree blight 

caused by the Cryphonectria parasitica and they appear 

at various moments depending on the species, after the 

trees are debilitated and after the dry bark and dead 

wood cankers occur.  

 

Conclusions 

 

A large range of damaging biotic agents have 

been identified in the Maramures chest-nut tree crops, 

out of which the fungi and insects are the most 
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numerous. They accompany or not the mass infections 

with Cryphonectria parasitica- the main cause of the 

sweet chestnut blight. The fungus species from the 

Phytophthora, Mycosphaerella, Phomopsis genera, as 

well as the bark and fruit insects, can also generate 

significant damages. 
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