
   

DISMSE IMPACT IN COTTONWOOD PLANTATtONS 

M.J. Weiss, R.J. Collins. T.R. Filer, Jr., and P.B. Peacher 11 

Abstract.~-Prev1ous reports have indicated that stem cankers 
and foliage diseases are the most important disease problems in 
eastern cottonwood plantations in the southern United States~ In 
a recent sur,vey of 1- to ll-year-old plantations in Arkansas,Lou
isiana, and Mississippi, incidence of stem cankers was 4 percent 
or less in most age classes and foliage diseases, while present, 
had caused no serious defoliation. Tree mortality was less than 4 
percent in most age classes and almost all of the mortality was 
attributed'to suppression and wiRd damage, rather than disease • 
In several age classes, including the youngest, more than 20 per
cent of planting spaces were unoccupied. A possible explanation 
£.or the unoccupied plant,ing ~paces is found in previous reports 
which indicate that canker diseases can cause losses of 20 percent 
during the first growing season. 

Additional keywords: Populus deltoides, disease impact, growth 
reduction, mortality. 

, Commercial plantings of eastern cottonwood (Populus deltoides Bartr.) in 
the southern United Sta.tes now extend over an estimated 40,000 to 50,000 acres. 
Planting is continuing and investments are growing. To determine what impact 
diseases were having in these plantations,s survey was conducted in'1974 and 
1975. The survey included plantations in Arkansas"Louisiana, and Mississippi. 
The results of the survey are reported in this paper. Also,in this paper, a 
review is presented of previous reports of disease impact on Populus spp. with 
particular emphasis on those diseases of potential importance in P. deltoides 
plantations in the southern United States. -

Canker diseases.--Cankers,are considered the most important diseases of 
f.. 'deltoides. They occur in trees of all ages, and can affect the main stem, 
branches, or twigs causing mortality or dieback. Cankers are usually most 
prevalent under conditions of drought, other environmental stress, and on 
poor sites. 

The fungus, Fusarium solani (Mart.) Snyder and Hans. causes a canker of P. 
del to ides and other Populus spp. Cankers caused by!. solani were observed in 
1957 in 4- to 10-year-old plantations 'of black poplar species and hybrids in 
Wisconsin, (Berbee 1962). In a study plot established in a natural. stand of 
eastern cottonwood in Quebec, 84 of 183 trees displayed one or more cankers 
caused by F. solan1. The canker-weakened trees were frequently wind thrown or 
or infected by other fungi. Canker incidence was greatest in suppressed trees 

1/ Plant Pathologist, Southeastern Area,Stateand Private Forestry, U.S. 
Forest Service, Atlanta, Ga.; Director, Insect and Disease Control Dept., 
'Mississippi Forestry Commission, Jackson, Miss.; Principal Plant Pathologist, 
Southern Hardwoods Laboratory, Southern Forest Experiment Station, U.S. Forest 
Service, Stoneville, Miss.; and Biological Technician, Southeastern Area, 
State & Private Forestry, U.S. Forest Service, Pineville, La., respectively. 
The authors wish to express their appreciation to the many industry personnel 
who cooperated in the'survey rep.orted on here. 

-245-



(Boyer 1961). In 1961, following unusually deep flooding, stem cankers were 
observed in natural stands of P. deltoides at seven locations along the Mis
sissippi River. All cankers were, belQw' the h:f.gh water marks on the stems. In 
one 20-year,~01a stand, 27 percent of the trees were dead and 12 percent were 
broken. F. solani, was consistently isolated fromt.he cankers. ,In a 1962 
survey of-natural stands ,along the MissiSsippi ana,Arkansas Rivers, 40 percent 
of the trees sampled along the Mississippi had cankers initiated in 1961. 
Along the Arkansas" which had suffered less flooding, canker incidence was 
lower. The 'highest tree mortality recorded along the Miss'issippi was 4 per
cent in the 15 year age class. 'Incidence of 1961 cankers was ,51 percent for 
sites annually flooded compared to. 23 percent for sites rarely flooded. This 
variation in canker incidence was considered to be associated with the amount 
of wounding caused by floating debris (Toole 1962, 1963). Cankers caused by 
F. solan! were observed in 1965 in a 7-year-old planting of a P. deltoides 
~lone in Iowa. Cankers" ranging up to afoot in length, occurred on 75 percent 
of the trees. A serious loss of lumber quality was attributed to stem degrade 
by the cankers. The disease was considered a potential threat to hardwoods, 
particularly 1n plantations (Dochinger 19.67). 

The fungus, Septoria musiva Peck, causes a canker and leaf spot on poplars and 
has been reported in Canada, Argentina,and the United States. Blow (1948) 
reported Septoria canker in test plantings of hybrid poplar clones in Alabama, 
Mississippi, and Tennessee. The disease caused severe damage in some clones •. 
Waterman (1954) considered Septoria canker an important 'and destructive disease 
of hybrid poplars with black, balsam, and, cottonwood parentage in the United 
States, but stated'that although native poplar species are susceptible to leaf 
spot caused by S. musiva, they are resistant to stem infection by this fungus 
in their natural range. Waterman reported extensive losses to Septoria canker.' 
in plantings of hybrid poplars ,in five states: Massachusetts, Vermont,New 
York,Maine, and Maryland. Septoria canker along with a canker caused by 
Diplodia tumefaciens (Shear) Zalaskyhas been destructive in plantations of 
balsam poplar, P. balsamifera L., and on clones of introduced and natural hybrid 
poplars in Canada (Bier 1939~ Zalasky et al. 1968). 

The fungus, Cytospora chrysosperma (Pers.) Fr.; causes a canker disease on pop
lars. f. chrysosperma is a common bark inhabitiilg fungus on native poplars, 
introduced species and varieties of ornamental poplars (Christensen 1939), and 
also occurs as a saprophyte on dead twigs (Anon. 1958). ,Cytospora 'canker is 
considered to be of rather minor importance on native forest trees, but is one 
of the major causes of decline of ornamental poplars (Christensen 1939). This 
disease occurs throughout North America and Europe, and is primarily a problem 
on poor sites and under conditions of environmental stress (Schreiner 1931; 
MUller-Stoll and Hartmapn 1950, Blomberg 1962)., f. chrysosperma and another 
canker-causing fungus Dothichiza populea Sacco and ,Br., were isolated from 
dying trees in a 3-year-old eastern cottonwood plantation in the Piedmont of 
Georgia the year following a prolonged cold period which had caused splitting 
of bark (McAlpine 1963). In 1963, basal cankers killed thousands of trees in 
2- to 3-year-oldP. deltoides plantations near Fitler, Mississippi. Results of 
a May survey showed that 21 percent of all trees sampled had cankers, although 
in some plantings up to 80 percent of the trees had cankers. No new cankers 
were observed after July, and most of ,the infected trees sprouted from the 
rootstocks. Rainfall had been low during both the 1962 and the 1963 growing 
seasons. Fungi isolated from the cankers were f. chrysosperma, Phomopsis 
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macrospora, and Fusarium solani. In subsequent studies, all three fungi were 
found to be capable of infe'cting f. deltoides, but.f.. chrysosperma caused the 
most mortality. For .all three fungi, canker size and probability of mortality 
were found to be dependent upon site quality and environmental conditions 
(Filer 1964, 1967). Unfavorable soil conditions and drought were considered 
to be major factors contributing to decline, subsequent .f.. chrysosperma infec
tion and tree mortality in a 5-year-old shelterbelt plantation of P. deltoides 
in Nebraska (Wright 1957). Zalasky et al. (1968) reported Cytospora cankers 
on terminal shoots of clones ofP. deltoides and other black poplars following 
winter injury in Canada. Poor s"ilrvival in test plantings of hybrid clones of 
P. deltoides and other poplars in Saskatchewan was reported to be associated 
with high incidence of Cytospora canker. Survival of 6 to 25 percent was 
recorded for clones with the highest canker incidence, while survival of 94 to 
100 percent was recorded for clones with few or no cankers (Cram 1960). 

Eastern cottonwood plantations, established with unrooted cuttings in the 
southern United States may sustain up to 20 percent mortality during the first 
growing season aS,a result of canker diseases. Cankers are most severe on poor 
sit~s and under environmental stress conditions. Five canker fungi acting 
singly Qr together, are involved: Septoria musiva; Fusarium solani; Cytospora 
chrysosperma; Phomopsis macrospora Kobashi and Chiba; and Botryodiplodia 
theobromae Pat. Of these, S. musiva is considered ,the pioneer organism (Morris 
et a.l. 1975). The same fungi can cause cankers in older trees, gaining entrance 
through mechanical or insect wounds. The cankers usually do not kill trees 
over 4 years of age, but can weaken the stem and lead to wind breakage (Morris 
et al. 1975).' ' 

Dothichiza canker is considered the most severe dis~ase problem of poplars in 
many parts of Europe' (Anon. 1958). This disease is caused by the fungus Doth
ichiza populea Sacco and Br. It occurs in Europe, Canada,and the United States. 
P. deltoides along with other species and hybrids of the black poplar group are 
susceptible. In the United States, Q. populea has occasionally caused stem 
cankers in young plantations in localized areas, ,but has not been significant 
enough to justify a search for control measures (Waterman 1957). The disease 
is considered to be more significant in Europe where it has been observed par
ticularly on young planted trees and on trees weakened by other factors (Water
man 1957). Severity of the disease is greatest under stress conditions such . . . 
as those associated with drought or transplanting (Anon. 1958). 

Foliage diseases.--A variety of foliage diseases occur on f. deltoides. Among 
these are rusts, leaf spots and blotchee, leaf and twig blights, leaf blister, 
and anthracnose. The prevalence and severity of these diseases vary greatly 
from year to year. Some foliage diseases contribute to defoliation, and when 
present during successive years, can also contribute to reduction of tree vigor 
and growth. 

Leaf rust has been considered the most serious and widespread foliage disease 
of poplars. ,The rusts of poplars are caused by several species in the genus 
Melampsora (Anon. 1958, Jokela 1966). The most common and widespread leaf rust 
in Canada and the United States is caused by Melampsora medusae Thurn. (Hepting 
1971). In the lower Mississippi Valley, this rust infects the foliage of P. 
deltoides trees of all sizes and may contribute to defoliation in early autumn 
(Toole 1967). M. medusae is considered a possible threat to maximum fiber pro
duction of poplar clones in Wisconsin based on a 2-year epiphytotic of the rust 
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in plantings of fout clones of P. deltoides and hybrids of this same species, 
(Schipper and Dawson 1974). Schreiner (1959) reported that Melampsora spp. 
can cause epiphytotics in European poplar plantations, but did not consider 
them a serious threat because, of the availability of rust-resistant clones~ 
Rust-resistant clones of P. deltoides are available for use in the southern 
United States (Morris et 81. 1975). 

A leaf spot caused by Septoria musiva, has been reported throughout the range 
of.!. deltoides in the United States, and also in Canada. The leaf spot can 
contribute to defoliation, but iS~,onsidered much less significant than the stem, 
canker caused by the same fungus (Anon. 1958). In addit'ion to P. deltoides, 
several s.peciesand varieties of other black poplars are also susceptible 
(Thompson 1941). Septoria populicola Peck. causes a less common leaf spot on 
poplars in C~nada and the United States and a third Septoria SPa occurs on 
poplars in the United'States, Europe, and the Argentine but has'not been par
ticularlydamaging (Anon. 1958). 

A highly noticeable leaf blotch caused by Septotinia populiperda Waterman and 
Cash has occurred ,on plantation trees of hybrid· poplar clones 'in the eeJ,stern 
United States (Waterman and Cash 1950), but is reported to 'be not very impor
tant (Peace 1962). This disease also occurs on black poplar hybrids in Europe, 
but again is not considered serious (Anon. 1958). A leaf spot caused by 
Marssonina populi (Lib.) Magn. occurs on!. deltoides ,in eastern and central 
United States (Anoll. 1960). It is one of the most widespread· leaf spots of 
poplars (Hepting 1971). A 16 percent loss in volume of poplar'wood was attrib
uted to a related fungus, Marssonina brunnea in Italy (Celle~ino 1969). In an 
additional report from Italy, the loss of poplar wood rose to 45 percent from 
several years foliage infections by M. brunnea. Losses were the least (15%) in 
'Carolinian' types (apparently natural hybrids of!. deltoides) (Castellani 
1970/1971) .' 

,Several other foliage diseases of minor importance have been reported. A leaf 
. spot caused byCercosporapopulina, E and E has been reported on !. 'deltoides in 
Louisiana and Texas (Anon. 1960). APhyllos,ticta Spa causes a leaf spot, of 
!.deltoides in the eastern United States (Morriset al., 197~). Taphrina spp. 
cause a noticeable leaf blister on many poplars in Europe and Nor,th America. 
This disease usually does not cause defoliation and consequently is not consid~ 
ered a significant problem (Peace 1962). Taphrina populina Fr. has been reported 
on P. deltoides in the, United States (Morris et a1.l975). Colletotrichum 
gloeosporiodes Penz causes an.anthracnose of!. de1toides in the· southern United 
States (Morris et a1. 1975). Several'Venturia spp. cause leaf spots. and shoot 
blights of Populus spp., but they are rare on!. deltoides (Hepting ).971). They 
are particularly severe in Italy where infection occurs on many black hybrids 
(Anon', 1958, Peace 1962). Pestallozia populinigrae Sawada and Ito causes a 
disease of young shoots of !,.nigra, !. nigra "italica", and !. deltoides mono
lifera in Japan (Peace .1962). F.oliage symptoms possibly caused by a virus have 
been reported in Europe (Br~'and BlattnY,i962). In the Nether1ands,these 
symptoms have been observed on several poplars with the symptoms being most 
pronounced on commercial cultures of P. deltoides (Berg 1962). 

Root diseases.--Root diseases are not known to be of much significance in pop
lars (Schre~er 1959, Peace 1962, Hepting 1971). In experimental she1terbelt 
plantings in Texas and Oklahoma, 3.3 percent of 6,731 plains poplar trees, 
!. sargentiiDode, were killed over a 6 year period by Phyma to tricham root rot, 
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caused by the. fungus Phymatotrichum omnivorum (Shear) Duggar (Wright and Wells 
1948). !.. deltoides and!.. nigra were observed to be moderately to highly sus
ceptibleto Phymatotrichum' root rot in inoculation tests (Taubenhaus and 
Ezekiel 1936). 

While root diseases' have not caused widespread damage to poplars in' Europe, 
some localized growth and mortality losses have been attributed to Armillar,ia 
mellea (Vahl) Fr., Rossellinia necatrix (Hart.) Bul .• , R. amphisphaerioides L., 
.!. quetcina Hart.,.!. aquila_Fr.) de Not, Pholista aegerita, Botrytis cinerea 
Pers. and other fungi (Schreiner 1959). 

Several root rot fungi occurring in the United States and oth~r par.ts of the 
world on various hardwood species are capable of infecting poplars, but have 
not been reported in P. deltoides plantations in .the United Stfates. These fungi 
include Pleurotus ostreatus (Fr.) Que!., Polyporus lucidus Le~s. ex. Fr. , and 
Corticium galactinum Fr. Burt. (Foster 1964, Morriset a1. 19~5). Clitocybe 
tabescens Bres. has been associated with damage to several hatldwood species in 
the southern United States (Rhoades 1959, Owen et a1. 1960), ~nd has been observed 
there in P. deltoides plantations, but no losses have been re orted (Morris et 
al. 1975): . 

Nematodes have not been associated with any significant injury, to American pop
lars (Ruehle 1967).' Seven species of nematodes have been foun~ in association 
with!. qeltoides in South Carolina (Ruehle 1968). : At least al portion of the 
decline of P. deltoides in South Dakota shelterbelts has been attributed to the 
nematode, XIphinema americanum Cobb (Malek 1968,Malek and Smolik 1975). 

Trunk rots.--The fungi which can cause wood decay of poplars have not been a 
problem in yOting trees such as those usually found in plantations (Anon. 1958). 
In Europe, where the rotation' age is 35 years or less, wood decay fungi hav:e 
seldom caused Significant economic loss in black ppplars (Schreiner 1959). 

Vascular d1seases.--Wetwood is a common disease of poplars in the United States 
(Hepti,ng 1971). In 1964 and 1965, a survey was conducted for' this disease in 
natural stands of P. deltoides along the Mississippi River betw en Vicksburg, 
Mississippi and Memphis, Tennessee (Toole 1968) •. Trees sampled wer.e 6 inches 
d.b.h. or larger. Of all sampled trees, 86 percent contained w twood. In many 
stands all of the trees sampl~d contained wetwood. Of trees Ie s than 6 inches 
d.b.h. sampled in one plantation; less than 50 percent containe wetwood. A 
bacterium.was isolated from a hig~ percentage of wood samples 0 tained from 
symptomatic trees 'during the survey, and was considered the pro able' causal 
organism. While apparently not a cause of tree mortality, wetwfod is of con
cern in cottonwood beca\l'Se it causes degrade and couldcaus.e difficulty in 
wood drying (Toole 1968). .' . \ 

. . 

Threat of. introduced diseases.':'-Caution has been expressed over 
spread of some poplar dis.eases to continents where they don't p 
Bacterial canker has been observed in northern Europe, and was 
most significant disease of poplars there until resistant .trees 
able. With some exceptions, black hybrids are resistant to bac 
While.not definitely determined, P. deltoides appears susceptib 
intrpduction of bacterial canker into North America could prese 
(Anon. 1958,' Rol et a1. 1958, Kristic 1964). Violet root rot, 
Helicobasidium mompa Ta~ka, a disease capable of damaging a wi 
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including poplars, occurs. in Japan, Korea, and Formosa and is considered a 
threat to other parts of the world (Foster 1964). Septoria musiva, has not been 
reported in Europe and could be a serious problem if introduced' there. Caution 
has also been expressed over the possibility that some widely-distributed fungi 
such as Malampsora spp. and Dothichiza populea, may contain strains which, if 
introduced into new areas, could cause damage (Rol et al.,Schreiner 1959). 

Threat of diseases to cottonwood clones and plantations.--the risk of disease 
impact is considered greater in plantations than in natural stands (Boyce 1963). 

·An additional risk exists in cottonwood because only a few clones may be avail
able for use in particular areas. Since all trees.ina clone would probably 
display similar disease reactions, impact of an introduced disease could be 
severe (Rol et a1. 1958). 

IMPACT SURVEY 

To determine impact from canker and other diseases in~. delto!des plantations 
in the southern United States, a survey was conducted in Arkansas, Louisiana, 
and Mississippi in 1974 and 1975. . 

METHODS 

Plantations surveyed were a minimum of 10 acres in size and ranged in age from 
1 to 11 years. In .each plantation, about 150 trees were examined in three rows 
of 50 trees each. Trees were classified by condition - healthl'" or dead and by 
crown class - dominant to suppressed. Each tree was examined for symptoms and 
signs of s·tem, foliage, and root diseas.es, and evidence of wind. breakage, wind
throw, and insect attack.' Unoccupied planting spaces were also recorded. 

RESULTS AND DISCUSSION 

Twenty-eight plantations ranging in age from 3 to 7 years were surveyed in 1974 
(Table 1). Thirty plantations were surveyed in 1975 including 22 of the same 
plantations surveyed in 1974, along with an additional 8 plant\itions represent
ing ages 1, 2, 10, and 11 years (Table 2). 

A high proportion of planting spaces were unoccupied in most age classes. Whe
ther this was due to disease or other causes is not known. However, it has been 
reported that cankers can cause mortality of up to 20 percent Quring the first 
growing season (Morrtset a1. 1975). Tree mortality was low in most age classes. 
Mortality ranged from non.e in several p;t.antations to 10 percent in one 10-year
old plantation. Most of the observed mortality was attributed to suppression 
or wind. Incidence of stem cankers was low in most age classes. Aspreviously 
stated, five fungi have been associated with stem cankers, of which Septoria 
musiva is considered the pioneer organism (Morris et al. 1975). Some of the 
stem cankers were associated with wounds caused by the poplar borer, Saperda 
calcarata Say. A small amount of windthrow was observed, but none was associated 
with root disease. Although foliage diseases were prevalent ~n most plantations 
in both 1974 and 1975, no serious defoliation was observed. The most common 
foliage diseases observed were the rust caused by Melampsora Fedusae, and leaf 
spots caused by- Septoria musiva, and a Phyllosticta sp. 

Results of this survey indicate that impact of diseases in P.deltoides plan
tations is currently low. Several of the same plantations shduld be surveyed 
again in 2 to 3 years to determine the incidence of disease. An effort should 
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Table 2. Summary of Data from Cottonwood Plantation Survey, 1975 

Total 
living Trees 

Total Total Trees Living Trees Stem Wind 
Age Class Location Plantations Trees and Missing & Dead Dead Cariker Damage Borer 

Planting Trees 
Spaces 

(Years) (No. ) (No~) (%) (No.) (%) (%) (%) (%) 

1,2 La. 1· 192 .22 150 0.7 2.0 0 3.4 

Miss. 4 814 26 602 3.3 4.0 0 . 9.8 

4,5 al . Ark. 3 599 25 445 1.1 O' . 0 0.7 

La. 3 533 16' 448 0.4 1.6 3.3 0.2 

Miss. 6 1282 29 895 0.6 0.8 3.1 0.2 

7,8 !!I Ark. 3. 609 26 443 1.6 7.2 7.7 0.9 . . 
La. 4 857 37 524 2.7 7.1 1.8 3.5 

Miss. 3 687 35 440 2.0 0 • .1 3~6 1.8 

10,11 La. 1 150 bl 150 10.0 3.7 10.4 2.2 

Miss. 2 391 10 291 3.1 .. 2.4 6.9 2.4 

al Also surveyed in 1974 (see Table 1). 

bl Unable to determine because of thinning. 
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be made to find a definite explanation for the high percentage of planting 
spaces which are unoccupied after the, first growing season. 

SUMMARY 

The impact of diseases in P. de1toides plantations in the southern United States 
h8s apparently been low with the exception of some young plantat,ions whel'e losses 
caused'by cankers have approached 20 percent. Foliage diseases may have caused 
growth reduction in some years and locations, but little data has been reported 
on their impact. 

Recent survey results obtained from plantations in three-southern States, 
revealed minimal canker incidence and no serious defoliation caused by foliage 
diseases. Tree mortality observed was caused primarily by suppression and wind 
damage. A high proportion of planting spaces were unoccupied in most age classes. 
A possible,explanation for the unoccupied planting spaces'is found in previous 
reports of canker-caused mortality during the first growing season. 

The potential impact of diseases in P. 'deltoides plantations is unknOwn. Of 
some concern however, is that plantations consisting of either one or only a 
few clones may be particularly susceptible to diseases. Also of concern is 
that some diSeases which presently occur in foreign countrie"l' could perhaps 
cause significant impact if introduced into the southern Unitjed States. 
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