Symptoms & causes vs 12_02


ICP Forests Expert Panel on Crown Condition Assessment

Ad hoc Group Biotic Damage 

List of symptoms with a selection of their probable causes -

(Symptoms: bold or underlined, Causes and causal agents: in italics) 

I  Broadleaf Trees                           I. 1 Leaves

                                                              I. 2 Young shoots

                                                              I. 3 Branches

                                                              I. 4 Stem

                                                              I. 5 Collar/Surface parts of Roots

I. 1 Leaves

I.1.1 Yellow discolourations 
         1 tip triangle on beech: Rhynchaenus fagi (interrupted development)     
         2 marginal and/or intercostal fields: nutrient deficiencies, drought, pollution
         3 fine spots on leaves of birch and poplar, beginning at lower crown: rust infection 
         4 total except all veins, in parts of oak and beech crowns on limy sites: Lime chlorosis
         6 total in parts of beech crowns: perennial canker by Nectria ditissima partly girdeling 
            branches)
         7 total starting from top of crown on beech, birch, poplar: drought)

I.1.2 Bronzing   on upper leaf surface: Ozone; UV-irradiation; spider mites
I.1.3 Brown discolouration (necrosis)

         1 partial necrotic lesions, beginning in lower crown, excluding top: fungal infection,
            along veins:  e.g. Apiognomonia spp., or as leaf spots: e.g. Stigmina, 
            Phloeosporella, Marssonina spp. 

         2 partially necrotic leaves with holes on beech: Rhynchaenus fagi 

         3 interveinal or marginal: nutrient deficiencies, drought, pollution
         4 total, beginning in top of crown: drought
         5 total, beginning in lower parts of crown: late frost, fungal infection
I.1.4 Coverings on leaves

          1 black: sooty molds
          2 white: Powdery mildew
I.1 5 Small, premature falling, notched, missing leaves 

           1 small leaves, sparce foliage: partial girdeling of stem by fungi and/or insects e.g. 
              beech bark disease , on maple: Nectria spp.

           2 premature falling: drought, fungal root disease, e.g. Phytophthora
           3 notches and holes on partly devoured leaves: caterpillars; Rhynchaenus fagi
           4 missing: defoliation by caterpillars e.g.of Operophthera brumata, Tortrix viridana, 
             Lymantria dispar, gaps on lammas shoots of oak: Powdery mildew 

I.2 Young shoots 

1.2.1 Dieback: early stages of oak decline, beech bark disease

1.2.2 Abortion in oak and poplar: maily drought, 

1.2.3 Wilting  in Elm: Ophiostoma novo-ulmi 

1.2.4 Necrosis mainly in lower parts of crowns: frost; fungal infection 
I.3. Branches

1.3.1 Bare branches) 

         1 top dying, dieback: advanced stages of oak decline, beech bark disease, Nectria 
           disease of mapel; fungal root diseases e.g by Armillaria, Phytophthora spp.; in open edges
           of beech stands: sun sclad with secondary insects; on shallow or hydromorphic soil: 
           drought or water logging; 
         2 bark reddened by woodpeckers: larvae of bark beatles, e.g. Scolytus intricatus 
            or borers, e.g Agrilus biguttatus in late phase of oak decline

1.3.2 Cankers, slime flux, wounds 

         1 cankers as swellings with irregular or target like callusing: perennial cankers, 
            e.g.by Nectria spp., or Stereum rugosum 
         2 Slime flux on beech: Agrilus viridis

         3 wounds numerous, small, on upper side of branches: hale damage; fewer, bigger, 
            partly girdeling branches: rodents
I.3.3 Deformations
         1 Galls, Tumors : Bacteria, Fungi, Insects; Swellings: perennial cankers [ s. 1.3.2.1]; 
            growth irregularities of unknown causes

         2 Whiches brooms on Birch, Cherry, Hornbeam: Taphrina spp.

I.4 Stem

I.4.1 Cankers, slime flux, wounds, 

         1 cankers as swellings with irregular or target like callusing: perennial cankers, 
            e.g.by Nectria spp., or Stereum rugosum 
         2 slime flux on higher parts of stems: annual cankers caused by fungi e.g. Nectria coccinea;
            or insects e.g. Agrilus spp.; slime flux on lower parts of stem: fungal root disease e.g. 
            Armillaria spp., Phytophthora spp.
         3 wounds in long narrow stripes on southern side of stem: winter frost; shorter
            and wider wounds on lower, southern part of stem: sun sclad; long narrow stripes 
            with central line of loose splints: lightning; single narrow vertical wounds or 
            series of several oblique wounds : felling damage


I.4.2 Signs of insects

         1 boring holes, boring dust, reddening of bark by woodpeckers: bark or wood 
            inhabiting insects 
         2 white dots on beech: beech scales, egg deposits of caterpillars 
            e.g. Gipsy moth
I.4.3 Signs of fungi

                                   1 sunken areas or stripes and longitudinal cracks e.g. on oak: Phellinus 
                                     robustus, on beech: Fomes fomentarius
                                   2 Conks of various wood rotting fungi
I.4.4 Deformations
        1 Galls, Tumors : Bacteria, Fungi, Insects; Swellings: perennial cankers [ s. 1.3.2.1]; 
           growth irregularities of unknown causes

        2 longitudinal ridges around the base of stem, mainly on oak: „frost cracks“ 

I.5 Collar

I.5.1 Slime flux on beech: Phytophthora or oak: Armillaria 
I.5.2 Signs of Insects boring holes, boring dust (brown, white): bark or wood inhabiting insects
I.5.3 Signs of fungal infection 

      1 conks e.g. Ganoderma  spp. on beech

      2 tongue shaped sunken areas with loose bark and black fungal stromta, e.g. on beech, lime: 
         Ustulina deusta

II CONIFERS                                   II. 1 Needles

                                                              II. 2 Young shoots

                                                              II. 3 Branches

                                                              II. 4 Stem

                                                              II. 5 Collar/Surface parts of Roots

II.1 Needles

II.1.1 Light green to yellow discolouration

         1 of current years needles, as cross bands on spruce needles: Chrysomyxa spp.;
            starting at the base of pine and spruce needles on limy or boggy sites (Lime-) 
            chlorosis by Mn-, Fe- deficiency; along with resin bleeding: fungal root diseases , 
            on Douglas Fir: Mn-Toxicity 

         2 of older needles starting at tips of needles: Mg-, K- deficiency;  of second years 
            needles of pines: earley senescence due to stress e.g. drought, Ozone (of third years 
            needles: normal senescence)

         3 of needles of all ages along with growth reduction of needles and shoots: nutrient 
            deficiency mainly of nitrogen; yellow spots along with bending or curling of needles and 
            white woolly larvae on Silver-fir or Douglas fir: Adelgids 

II.1.2 Reddish to brown discolouration (necrotic)

         1 of current needles on insulated parts of crown: winter desiccation; along with shoot 
            deformation: late frost or fungal infection by Botrytis cinerea; on larch: late frost or 
            Larch casebearer Coleophora laricella; along with signs of fungal infection on silver fir: 
            Pucciniastrum epilobii; along with death of youngest shoots: fungal infection e.g. Sirococcus 
            strobilinus on spruce, Gremmeniella abietina on pine, Cenangium ferruginosum, Sphaeropsis 
            sapinea on pines; close to industry plants: high concentrations of air pollutants; near roads: 
            deicing salt
         2 of older needles on needle tips: K-, Mg-deficiency; on whole needles: senescence; mainly on 
            second years needles with older needles missing: needle cast fungi e.g Lophodermium 
            macrosporum on Norway spruce, L. seditiosum on Scots pine, Rhabdocline pseudotsugae, 
            Phyeocryptopus gaeumannii on Douglas fir); frass and needle rests or complete brown needles 
            in webs of silky threads: sawflies e.g. Cephalcia abietis or needle mining insects e.g. Epinotia 
            tedella)

         3 of needles of all ages only in upper crown: on scots pine rust fungi; on Pseudotsuga fungal 
            infection by Phycidium coniferarum; in whole crown: fungal root disease e.g. by Armillaria 
            spp., Heterobasidion annosum; along with loose bark: attack by bark beetles e.g. Ips 
            typographus, Pithyogenes chalcographus on spruce 

II.1.3 Missing or incomplete needles 

         1 of current  year on insolated parts of crown partial or total missing: winter  desiccation; 
            partial or total missing: high concentration air  pollution, deicing salt; fungal infection 
            e.g. by Sirococcus strobilinus on spruce, Gremmeniella abietina on spruce and pines, 
            Cenangium ferruginosum, or Sphaeropsis sapinea on pines; partially missing and drooping 
            needles on Scots pine: Gall midges e.g. Contarinia baeri; thread like distorted rests of needles 
            on spruce: Sawfly Pristiphora abietina; 
         2 older needles partially or totally missing: senescence; second and older needle years missing: 
            needle cast fungi [s. II.1.2.2); gaps in older needle years along with lumps of frass and needle 
            rests: sawflies e.g. Cephalcia abietis on spruce; 

         3 needles of all ages partially or totally missing: root infecting fungi; bark beetles; 
            total or partial defoliation along with rests of needles: caterpillars on various conifers 
            Lymantria monacha, on pines Panolis flammea, Dendrolimus pini, Bupalus piniarius or 
            larvae of sawfly Diprion pini; partially missing along with small wounds on upper side 
            of branches: hale) 


II.1.4. Deformation of needles

          1 Galls on young spruces: Sacchiphantes abietis
          2 Bending and curling along with yellow spots and white woolly larvae on young Silver-fir or 
             Douglas fir: Adelgids 

II.2  Young shoots and buds

II.2.1 Defoliation: [s. II.1.3.1] or missing tips on pine: Blastophagus piniperda 

II.2.2 Necrosis: winter desiccation, high concentration air pollution, deicing salt; fungal infection 
          e.g. by Sirococcus strobilinus on spruce, Gremmeniella abietina on spruce and pines, 
          Cenangium ferruginosum, or Sphaeropsis sapinea on pines

II.2.3 Abortion of shoots of pine: Blastophagus piniperda
II.2.4 Deformation shoots drooping: late frost ; bending down Cu-deficiency; on young pines curved 
          several times: Rhyacionia buoliana )

II. 3 Branches

II.3.1 Bare Branches and tops: frost damage; [s.also II.1.3])

II. 3.2 Cankers, wounds, resin flow

          1 Cankers on pines along with resin flow and swellings: rust fungi; on Douglas fir:
             Phacidium coniferarum; 

          2 Wounds numerous, small, on upper side of branches: hale damage; fewer, larger,
             partly girdeling wounds: rodents)
          3 Resin flow: [s. II.3.2.1]   
II.3.3 Deformations

          1 Swellings on larch: perennial canker by Lachnellula willkommii 
          2 whiches brooms on silver-fir: rust fungus Melampsorella caryophyllacearum
II.3 4 Nests of caterpillars [only in southern Europe)

II.3.5 Misteltoes

II.4 Stem

II.4.1 Cankers, resin flow, wounds

         1 Cankers on pines along with resin flow, swellings and partly signs of fungi: rust fungi; 
            on larches along with target like callussing and swelling: perennial canker by Lachnellula 
            willkommii; on Douglas-fir: annual canker by Phacidium coniferarum 

         2 resin flow from top of spruce: fungal root rot by Armillaria ostoyae; from top of Douglas-fir: 
            Mn-toxicity; on pine: rust fungi; on larch perennial canker by Lachnellula willkommii
         3 wounds long stripe with central line of loose splints: lightning; long narrow radial cracks 
            partly or completely closed by callusing: drought cracks on spruce and larch; single narrow 
            vertical wounds or series of several oblique wounds : felling damage

II.4.2 Signs of insects

         1 boring holes, brown or white boring dust, pitch tubes bark or wood inhabiting insects

         2 white dots or covers on pines: woolly Adelgids, 

II.4.3 Signs of fungi

         1 yellow to orange blisters on pines: blister rust 

         2 conks or other carpophores: wood rotting fungi
         3 sunken ares soaked with resin on pines: rust fungi; limited by callus on larch: perennial canker 
            by Lachnellula willkommii; limited by callus on Douglas-fir: Phacidium coniferarum
II.4.4 Swellings on silver-fir: rust fungus Melampsorella caryophyllacearum; on larch: perennial 
           canker by Lachnellula willkommii)

II.5. Collar

II.5.1 Resin flow: root rotting fungi. e.g. Armillaria spp.

II.5.2 Signs of insects boring holes, brown or white boring dust: bark or wood inhabiting insects
II.5.3 Signs of fungi conks or other carpophores wood and root rotting fungi
