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Abstract 
Six types of gum spots in black cherry, Prunus serotina Ehrh. were 

associated with parenchyma flecks caused by the cambium miner Phy tobia 
pruni (Gross). The number of parenchyma flecks and associated gum spots 
increased with the height of the tree. Four percent of the flecks produced 
gum spots in the first 1 8  to 20 feet of the trees; 8 percent of the flecks 
produced gum between 20 and 60 feet. Most parenchyma flecks and 
associated gum spots occurred during the first 1 0  to 15 years of cambial 
growth. 



lNTRODUCTlON 
LACK CHERRY, Prunus sero tina Ehrh., 
is a valuable component of the forests 

of West Virginia and particularly the 
Monongahela National Forest. Although 
Pennsylvania leads in the production of 
black cherry, West Virginia will soon be a 
major source of supply for black cherry 
veneer and sawtimber. For example, in 1912, 
the Monongahela National Forest had 500 
million board feet of black cherry, more than 
any other single tree species. This is a 100 
percent increase since 1962; and from the 
average tree diameter and the current rate 
of growth, the total volume of black cherry 
is expected to double again by 1990. 

Throughout the commercial range of 
black cherry, gum spots are a serious prob- 
lem because they reduce timber quality. Logs 
rejected for veneer stock because of certain 
gum spots may lose 50 percent or more of 
their value. Factory grade 1 and 2 sawlogs 
may be reduced one grade when gum spots 
affect a large area of the log quality zone 
(Rast e t  al. 1973). 

The severity of the problem varies greatly, 
both regionally and locally. For example, 
timber operators in Pennsylvania say that 
from 1 0  to 90 percent of logs, depending 
on locale, will be rejected for veneer because 
of gum spots. Cum spots are so bad in black 
cherry in some counties and areas of Pennsyl- 
vania that operators will not bid on timber 
sales. 

Black cherry in West Virginia has the 
reputation of being "gummy'" yet cherry 

veneer logs are being marketed within the 
state. One problem confronting timber 
managers is the lack of information on the 
occurrence, distribution, and causes of gum 
spots in black cherry. They need to know 
the severity of the problem, as black cherry 
bas become an important timber species in 
the state. 

Gum defects in black cherry wood are 
often associated with parenchyma flecks, 
which are generally believed to be caused 
by larval activities of the agromyzid cambium 
miner, Phy to bia pruni (Gross). Parenchyma 
flecks are larval galleries that have been buried 
by cambium growth, resulting in a discolored 
area consisting of damaged parenchyma cells 
and insect feces (Kulman 1964). This cell 
damage often produces traumatic lysigenous 
gum canals, or the gum spots found with 
parenchyma flecks (Panshin and de Zeeuw 
1964). Parenchyma flecks alone are seldom 
a serious defect. 

Hough (1963) stated that most of the gum 
defects in black cherry in Pennsylvania were 
caused by the cambium miner P. pruni. 
However, in two areas of West Vkginia, 
Kulman (1964) showed that only 11 percent 
of the parenchyma flecks caused by the 
cambium miner P. pruni produced gum de- 
fects and they were of minor importance 
compared to other causes of gum spots. 

The objectives of this study were to de- 
termine the frequency and distribution of 
gum spots caused by the cambium miner 
P. pruni in black cherry trees growing under 
a variety of conditions. 



METHODS AND 
MATERIALS 

This study was conducted on the Monon- 
gahela National Forest in Randolph and 
Pocahontas counties of West Virginia during 
1978-79. One hundred and seventeen trees, 
5 to  16 inches in dbh, from seven areas over 
a range of 30 miles were studied. A cross 
section, 2 inches thick, was taken from each 
of 63 trees at 1-foot, 4.5-foot, and at each 
subsequent 5-foot interval to  a 5-inch top. 
For 54 trees, a cross section, 2 inches thick, 
was taken from each tree at 1-foot and at 
subsequent 8- to  16-foot log lengths to a 
6-inch top. 

All trees sampled were growing under 
similar stand conditions-high density of 
stocking with slow tree growth. The rate of 
diameter growth was about 1/20 inch per 
year during the last 20 years and the bole-to- 
crown ratio was about 80:20. The trees were 
sampled from areas where the density of 
stocking of all tree species ranged from 463 
to  837 trees per acre with basal areas of 132 
to  180 ft2 per acre. The basal area in black 
cherry trees ranged from 1 4  to  68 percent. 
The study areas were between 3,000 and 
3,800 feet elevation with 0 to  40 percent 
south-south-east slopes and with site in- 
dexes' of 60 to 90. 

One surface on each 2-inch-thick disc was 
divided into four equal quadrants and one 
randomly selected quadrant from each disc 
was sanded to obtain a smooth surface. 
Each selected quadrant was treated with 
glycerin and examined under a stereozoom 
binocular microscope equipped with a ro- 
tatable arm. All defects were recorded by 
type and year of occurrence and the total 
number of defects on each quarter section 
was multiplied by 4 to estimate the number 
of defects per disc. 

The diameter at 4.5 feet, crown class, 
and total height of each tree were recorded. 
Data were also collected for the following 
site and stand characteristics: elevation, 

'Site index based on average total height of 
dominant and codominant black cherry trees at 
50 years of age. 

slope, aspect, site index, basal area per acre, 
and number of trees per acre. 

RESULTS 
Parenchyma flecks were present in all 

trees sampled and were similar to  those de- 
scribed by Hough (1963) and Kulrnan (1964). 
The flecks were crescent-shaped, averaged 
about 3 mm in length and 0.5 mm in width, 
and extended across several rays in the spring- 
wood (Fig. 1). A yellow to  brown amor- 
phoms material was present in most flecks 
but relatively few flecks contained gum. 

Six types of gum defects were associated 
with parenchyma flecks on transverse sec- 
tions of the trees. Type I was a normal 
parenchyma fleck with one or two srnall 
gum spots that occurred between the rays 
(Fig. 2). They were usually at the ends of 
the fleck on the bark side. Type I1 was a 
normal parenchyma fleck with gum spots 
between the rays along the entire edge of the 
fleck on the bark side (Fig. 3). Type I11 
was an accumulation of gum that filled the 
entire parenchyma fleck (Fig. 4). Type IV 
was an accumulation of gum that filled the 
entire fleck with interray gum spots on one 
or both ends of the fleck (Fig. 5 ) .  Type V 
was a normal parenchyma fleck with a single 
continuous line of interray spots on either 
end of the fleck (Fig. 6). Sometimes the 
gum spots would extend 20 mm from the 
fleck. Type VI was an accumulation of gum 
that filled the entire fleck with gum and had 
interray gum spots on all sides of the fleck 
appearing as one large gum spot, 5 mm wide 
and 8 mm long (Fig. 7 ). 

The distribution of parenchyma flecks and 
types of gum spots associated with flecks in 
the trees are shown in Tables 1 and 2. The 
number of flecks with gum defects was srnall 
but was correlated with the increase in the 
total number of flecks. The average number 
of parenchyma flecks per sample, with and 
without gum, increased with the height of 
the sample in the tree. The average number 
of parenchyma flecks and flecks containing 
gum was substantially less in the first 18 to  20 
feet of the trees. Only 4 percent of the 
pavenchyma flecks in the first 18 to  20 

Text continued on page 6 



Figure 1 .-Normal parenchyma flecks in 
black cherry caused by Phytobia pruni 
(Gross) (6X). 

Figure 2.-Normal parenchyma fleck with 
one or two interray gum spots on the out- 
side edge of the fleck (6X). 

Figure 3.-Normal parenchyma fleck with 
interray gum spots along the entire out- 
side edge of the fleck (6X). 

Figure 4.-Parenchyma fleck filled with 
gum (6X). 
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feet of the trees produced gum, but 8 per- 
cent of the flecks between 20 and 60 feet 
produced gum. 

Although parenchyma flecks and related 
gum spots occurred yearly in every tree, the 
range in age of flecks and gum spots re- 
mained about the same regardless of the age 
and sample height of the cross sections (Table 
3). In black cherry poletimber, most of the 
parenchyma flecks and related gum spots 
were produced during the first 10  to  1 5  years 
and continued until age 20 to  25, regardless 
of sample age or level of tree. Most of the 
flecks and related gum spots in black cherry 
sawtimber occurred also during the first 10  
to  1 5  years and continued until age 30 to  42. 

In poletirnber trees, parenchyma flecks 
stop forming at a given sample height once 
the tree top reaches 30 to  40 feet above the 
sample (Fig. 8). This was determined by 
comparing the height of the samples with the 
estimated tree height at  the date of the last 
parenchyma fleck at each sample height. 
Tree heights were estimated from sample 
height and ages. This cornparison was de- 
veloped from the composite poletirnber data 
in Table 3. Sawtimber trees, which were 
about the same age as the poletimber trees 
but grew faster because of their well- 
developed dominant crowns, showed paren- 
chyma flecks extending over a much wider 
height range within a growth ring. For ex- 
ample, flecks occurred in the 1964 ring from 
the 1-foot to the 52-foot level. 

No relationships were found between the 
occurrence and frequency of parenchyma 
flecks or gum spots and the following tree 
and area characteristics: tree height, eleva- 
tion, slope, aspect, site index, basal area, 
and tree density. 

DlSCUSSlONS AND 
CONCLUSIONS 

Gum defects in black cherry were found 
to  be directly associated with parenchyma 
flecks caused by the cmbium miner, Phy- 
tobia pruni. A variety of gum defects were 
found, ranging from one or two small gum 
spots at the end of a parenchyma fleck to  
parenchyma flecks filled by gum and with 



Table 3.-Age of sample section and range in age of cambium that 
produced rings in which flecks occurred-average of 63 trees from five 
areas for poletimber; average of 53 trees from two areas for sawtimber 

Height of Average Any range Years 
sample sample of cambium flecks 

(ft above 
age 

producing occurred 
ground) flecks 

BLACK CHERRY POLETIMBER 

BLACK CHERRY SAWTIMBER 

aAverage and range. 

gum spots on all sides of the fleck. The most 
common were a normal parenchyma fleck 
with one or two gum spots and a normal 
parenchyma fleck with a row of gum spots 
(Tables 1 and 2). All types of gum defects 
were interray and occurred within the growth 
rings in the springwood. The number of 
parenchyma flecks and associated gum de- 
fects increases with the height of the tree, 
with fewer flecks and gum defects in the 
first 18 to 20 feet than higher in the tree. 
The range in age of the cambium that pro- 
duced the rings in which parenchyma flecks 
occurred remained about the same with the 
height of the tree. However, the range was 
greater for the more vigorous sawtimber 
trees than for poletimber trees. 

In the trees studied, gum defects directly 
associated with parenchyma flecks were of 
minor importance compared to  the total 
number of gum spots of other causes. There 
were many parenchyma flecks in each tree, 
but few produced gum that constituted a 
defect and the ones that did occurred near 
the center of the tree, the core that is dis- 
carded during the manufacture of veneer 
or the center of a sawlog that normally 
produces lower grade lumber. 

According to  Grossenbacker (1915), adults 
of the cambium miner insert their eggs in 
the lenticels of small twigs in May and June. 
The larvae hatch in about 3 days and bore 
downward through the cambial area, con- 
structing a channel several times as wide as 



Figure 8.--Comparison of sample height to total tree height in year last 
flecks occurred at a given sample height. 

Poletirn ber trees only. 

Total height - estimated 

from height and age of 

between sample height and 

tree height in last year of  @ 

fleck occurrence: 30-40 feet. 

+--- Year of last fleck 

Ciearwood I 

TREE AGE (years) 



their bodies. The cmbium miner ovenvinters 
as a partly grown lawa in the tree and re- 
sumes feeding early in the spring. When 
approaching ground level, the larvae fre- 
quently move up and down within a few feet 
of the base of the tree before boring out 
through the bark and pupating in the soil. 
Our data did not. substantiate the up and 
down movement of larvae near the base of 
the tree because the average number of flecks 
increased with the height of sample (Tables 
I and 2). Earlier workers also stated or im- 
plied that larvae bore all the way from the 
branches down to the base of the tree. Wow- 
ever, we found an absence of flecks at the 
base of trees in annual rings that had flecks 
at higher levels; compme the age of the 
cross section and the range in age of the 
cambium producing the fleck (Table 3). 
Grossenbacker also stated that the cambium 
miner overwinters as a partly grown larva 
in the tree and resumes feeding early in the 
spring. This would mem that the cambium 
miner spent one year in the tree as a 1ma .  
If this were the case, one would expect to 
find larval mines in the summemood as well 
as the springwood. In this study, all larval 
mines were in the springwood, indicating 
that the insect attacked in early spring and 
emerged before or during summer. 

Results of this study indicate that gum 
defects caused by the cambium miner are 
not a serious problem in black cherry in 
West Virginia. Our results were similar to 
those reported by Kulman (1964) for black 

cherry near Parsons, West Virginia. Kulman 
also reported that gum spots produced by 
cmbium miners were of minor importance 
compared to other causes of gum spots. How- 
ever, gum spots per se are still a serious prob- 
lem. Studies are now being made on the 
occurrence and frequency of gum spots in 
black cherry by agents other than the cambi- 
um miner. 

If black cherry trees are growing vigorously 
and have large crowns, gum defects caused by 
the cambium miner may be a more serious 
problem, as suggested by Hough (1963). 
Future studies should bear this out. Plans 
are &so being made to  conduct similar studies 
on black cherry @owing in a variety of timber 
stand conditions where records of microsite 
environmental influences have been main- 
tained. 
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