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ABSTRACT 

Crop trees were released in an Appalachian hardwood stand (site index 
70 for northern red oak) that  had been clearcut 9 years earlier. We released 
134 yellow-poplar, red oak, black cherry, and sugar maple stems of seed- 
ling origin to a 5-foot radius around the bole of each study tree; 140 com- 
parable stems were not released. These trees were dominant, codominant, 
or intermediate, and all treated trees were released to a dominant crown 
position. 

On the basis of results 5 years after treatment, m7e do not recommend 
releasing crop trees of seedling origin for the species, site, and methods 
used in this study. Also, grapevines seriously damaged about one ou t  of 
four trees that  were living 5 years after treatment. 



Response to Crop-Tree Re lease: 
Sugar Maple, Red Oak, Black Cherry, and Yellow-Poplar 

Sapl ings in a 9-Year-Old Stand 

THE RESPONSE of 7-year-old crop trees to 
release on exeeilent sites (site index 80 for 

northern red oak) and on. fair sites (side index 60) 
was discussed by Trimble (1993, 1974a), In this 
paper we discuss the response to the release of 
young hardwood crop trees of seedling origin in 
a. 9-year-old elearcut stand on a good s i te  (side 
index 78) in the central Appalachians. 

XTe used a 9-year-old clearcut area because, 
for this particular stand, 9 years was the 
earliest age at  which the stand canopy closed 
and cro\\--n classes could be distinguished. By 
selecting and releasing crop trees at an early 
age, it may he possible to control species corn- 
position and increase the growth of the most 
merchantable trees. 

DESCRiPTBON 
OF" THE AREA 

The study was made on the Fernow EX- 
perimental Forest near Parsonsl West  Virginia. 
The soil is a svell-drained Calvin ehannery silt 
loam derived from sandstone and shale. The 
elevation sf the study area is about 2,000 feet, 
and the slope is about $0 percent, Annual. 

precipitation averages 58 inches; the annual 
frost-free period. is  about 135 days, 

The 9-year-old stand developed after a 55- 
year-old, well-stocked, unmanaged 12-acre 
stand was clearcut, An average of 10,600 board 
feet (1nterna"Lioraal 114-inch rule) of sawtimber 
per acre had been remotred; all stems 2.0 inches 
in diameter at breas"i.height Qdbb) and larger 
had been cut. 

Four species were studied: yeIlo\n;-poplar 
(Li"r*iodendro~ Cul$$era L,); northern red oak 
(Quercars rubrcr L.); black;; cherry (Pncnlrs 
serot i~c l  Ehrh , ) ;  and sugar maple (Acer 
smchap~km %farsh,), For each species we selected 
%I. to 40 well-formed, vigorous trees of seedling 
origin in each of 3 crown classes, A4pproximately 
half of the crop trees in each crown class (13%) 
were selected for release; 140 others were not 
released, 

Release consisted of  cutting all woody stems 
that  were at least half as tall as the crop trees 
within a 5-foot radius around each study tree 
(Figs. T,2re Grapevines in the crowns of crop 
trees were cut  near gruundiine, 



Figure 1.-A yelilsw-pspisr crop tree af seed- Figure 2.-The same yellow-poplar after release. 
ling origin belsre releass, The tree is 22 feet 
tall and L 3 istckizes in Qlarn8her at breast height. 



Total height, clear bole length, and dbh were 
measured for each sample tree before treat- 
ment, and 5 growing seasons after treatment 
avhen the clearcut stand was 14 years old. Five 
years after treatment, the crown position was 
rec lass i f ied  and  t h e  s t u d y  t r e e s  were  
reevaluated as  potential crop trees. 6V"'eused a t- 
test to  determine which differences between 
treated and control trees were significant a t  the 
5 percent level. 

RESULTS 

Twenty-one of the 2'74 crop trees (8 percent) 
were dead 5 years after treatment; and 
grapevines severely damaged 64 of the 214 trees 
(23 percent). This damage included top and limb 
breakage in addition to the bending of crop 
trees,  resul t ing in poor s tem form and 
sometimes in death. To distinguish between 
effects of release and those of grapevine 
damage, we will first discuss all of the study 
trees, then the 189 undamaged crop trees that  
were alive 5 years after treatment, and finally 
the 64 damaged crop trees. 

All trees in the s tudy 

Ej-ec t o~ potential crop- tree classification. At 
age 14, only 64 of the 274 study trees (23 percent) 
were still considered potential crop trees. This 
judgement was based on crown class, tree vigor, 
and stem form. We found that release had not 

been beneficial-33 of these 64 potential crop 
trees had not been released (Table I), 

Crop trees n o t  damaged 
by grapevines  

Ejyect O H  crowvz class. Only seven crop trees 
improved in crown class during the 5-year treat- 
ment period; about 80 percent regressed, This 
was true for both released and nonr-eleased 
trees, though all of the treated trees bad been 
released to a dominant crown position (Table 21, 
Of the 54 originally dominant released and non- 
released trees, 40 (14 percent) were dominant or 
codominant 5 years after release. However only 
21 of the original 81 (26 percent) codominant 
nonreleased and released study trees T;irere still 
codominant. 

The remaining dominant and codominant 
trees became intermediate or overtopped, or 
died. Nearly all of the originally intermediate 
trees were intermediate, overtopped, or dead 5 
years after treatment, Of the 156 originally 
codominant and intermediate trees, 128 were in- 
termediate, overtopped, or dead. 

Ejjkct on height growth. Only the released in- 
termediate red oak and codominant black cherry 
crop trees had significantly greater height 
growth than the nolareleased comparison trees 
(Table 3). But the released dominant yellow- 
poplar trees grew significantly less than the 
control trees. 

Table 1.-Number of potential crop trees before and 5 years alter trsrrlnnent 

Dominant Codominant Intermediate 
Species Treatment 

Before After Before Mter  Before After 
treatment treatment treatment treatment treatment treatment 

Sugar maple Release 

Nonrelease 

Red oak Release 

Konrelease 

Black cherry Release 

Noarelease 

Yeljow-poplar Release 

Nonrelease 

All species Release 

Nonrelease 



Table 2.-Change In crown class of study trees 5 yeass after treatment 

Grown Crop trees Crown class 
class Treatment at beginning 15 years after treatment) 
before 

Dead 
of study 

treatment Dominant Codsmifiani: Intermediate Overtopued 

ST_1GAR M,%PLE 

Dominant Release 9 9 6 0 i 2 

Sonrelease 10 0 7 1 bi 2 

Codominant Reiease 12 0 3 6 2 1 il 

Xonrcl~ase 3 0 0 1 3 0 

Tnrernediate Release 13 0 0 3 10 0 

Sonrelease q 
L 0 1 I 4 i 

RED OAK 

Dominant Release 2 0 1 1 0 (1 

Xonreiease 1 l 0 

Codominant Release 1'7 0 

Pt'oareIease 16 0 

Intermediate Release 18 0 

YELLOW-POPLAR 
Dominant Release 3 0 5 0 0 0 

Nonreiease 4 A ) I I 0 (1 

Codominant Release 5 A- Q 2 1 0 0 

Nonreiense 9 0 br 9 3 2 u 
'2 

Intermediate Release 6 h? 0 5. 4 I 
Konreiease 12 I) I bd 9 8 1 

BLACK CHERRY 

Dominant Release 6 I 3 8 0 2 

Konreiease 7 I 5 0 1 0 

Codominant Release 6 0 2 2 0 2 

Intermediate Release 3 0 I I I 0 

G ~ m p a r i s ~ ~ a s  o f  height growth for released 
and control sugar maple and red oak were in- 
eonelusive. Howe-iwr in five of  six cases the 
released black cherry and yellow-poplar crop 
trees grew faster than the control trees, Some of 
these differences in growth may have been due 
in part to initial differences iil height. Fourteen 
years after clearcutting, the average height of 
the ta'llestssragar maples $5--as about 28 feet; the 
a\-erage height was 26 feet  for the tallest red 
oaks, 32 feet for yellow-poplars, and 34 feet  for 
blaek cherries, 

&fifeci OH dinm eter grcau'th, The released 
c o d ~ m i n a ~ t  and intermediate ye1lo.c.;--poplar 
crop trees had significan"tly greater diameter 
growth than the nsnreieased trees r"Tabie 4). 
However, among codominant red oaks, the con- 
trol trees had significantly less growth than the 
released trees. The released trees had larger 
diameter growth than the contro1 trees in 10 sf 
12 categories f o r  species and crown class, 

For red oak and sugar maple, the crop trees 
that had been in the dominant crown elass at 9 
years averaged about 20 inches in dbh at 14 



Table 3.-Average height of study trees before and 5 years aNer treatment 

Cmwn 
:lass 
~efcrre 
treatment 

Q0j3 t rees Tstat height 
Treatment w i n g  at 

14 years A t 9  At  14 
years years 

SUGAR I"r1APLE 

Dominant Release 7 18.3 28.2 

Noarelease 8 18.1 2E.2 

Codominant Reiease If. 15.5 24.8 

Sonrelease 3 15.1 21.6 

Intern~ediaie Release L 3 13.5 19.1 

Kunreiease 6 13.7 19.8 

RED OAK 

Dominant Release 2 17.5 27.9 

Sonrelease 'I 0 14.7 25.4 

Codom inant Release 16 14.2 23.0 

Nonreiease 16 12.9 22.9 

Intermediate Release 14 12.3 18.3" 

Nonrelease 10 11.5 15.1 

%<ELLOW-POPLAR 

Dominant Release 5 13.3 30.1" 

Sonrelease 4 13. f 34.2 

Codoninant Release 3 13,8 32.2 

Sonrelease lil f 10.9 26.3 

In tcrmediate Release 5 13.2 23.6 

Xonrelease i 1 10.8 18.4 

BLACK CHERRY 

Dominant Release 3 24.2 39.7 

Eonrelease r- 
1 16,8 30.1 

Codom inanf Release 4 16.3 32.3" 

,";onrelease 1 I 15.7 25.9 

Intermediate Release 3 13.6 21.8 

Nonrelease 5 13.2 18.7 

years, Similarly, the dominant yellstv-poplar 
and black cherry crop trees averaged about 3.5 
inches in dbh, 

EAfec: o~ Ic?~iej"fh clear bide, J1ost of the 
released trees had shorter lengths of clear bole 
than the nonreleased trees, but the difference 
was significant only for codominant red oak and 
intermediate yellom--poplar trees (Table 5). At 
the end of the 5-year measurement period, 
yellorv-poplar and black cherry trees that were 
in the dorninan t and esduminant erotvm position 
before release averaged about 13 feet of clear 

bole; red oak averaged about 12 feet, and sugar 
maple averaged less than 8 feet. 

Crop t rees damaged 
by grapevines 

Because grapevines can seriously damage or  
bill young hardwood trees (Trimble 1974bl, we 
separated the clsmaged and undamaged crop 
trees. Although the sample \+-as too small for 
statistical analysis, certain trends were evident. 
A b u t  34 percent (64) of the crop trees that  were 



Tsbiis 4,-Aversgs diameter growth of study tress before and 
5 years after treatment 

SUGAR MAPLE 

nnmjnant  R<zi3ase '9 1.3 

Yonre1ca-t:: 8 1 .S 

Codoni~ari! Re?ease 51 1.2 

Sonrelease 3 1.1 

RED OAK 

Dow ,naiit R P * ~ ~ S G  2 1.3 

Solii'eleasi~ 10 1.2 

C.,idorninan: Reieasc 46 

Sonrelease 16 

ineerrne?diatc Release 14 

Xonrelease 10 

3LACK CHERRY 

Dominani I3t.iea.w 4 2.1 

_%'onreieastl 7 1.3 

Intarmediate Release 3 .8 1.5 

living 5 :,ears after treatment had been severely 
damaged i Table 61- 

The height gon-:h of crop trees damaged by 
grapevkes :<as iotzei. than that  of lindanaaged 
crop trees #5 :tears after treatment, The weighted 
average height groivtk for damaged and uil- 
cianraged trees was= sugar maple: darrr~aged, 4 
feet; undamaged, h feet; red oak: damaged, 5 
f e t t ;  undaniaycd, 117 fee t ;  bl::c!i cherry:  
daa-naged, 9 feet: undamaged, 13 feet, Yeiiorv- 

poplar was not included in Table 6 because only 
five trees were dan~aged. 

The ef fects of grapevines on diameter growth 
were not as evident as those OM height growth; 
horn-ever, in most instances, diameter grolvth 
was higher for the undamaged trees. This is par- 
ticularly true for the trees that already were 
dominant when they were released, 

Because grapevines reduced height growth, 
the average crotvn posi"j;on was also reduced. 



Some trees died directly from grapevine 
damage; 14 y e x s  after clezireutling, 70 percent 
of the erop trees had gapevines in their crowns, 
and the stand averaged about 1,000 grapevine 
stems per acre. 

SUMMARY 

Five years after treatment9 21 of 274 study 
trees (8  pereent) had died more important, only 
64 of these 214 trees (23 percent) were still 
potential crop trees, 

Release did not prevent crown-class regres- 
sion, Forty of the 54 sriginai%y dominant crop 
trees (22 released; 32 nonreieased 1 and 29 of  the 
51 originally codominant erop "trees 140 released; 
41: nonreleased~ were still dominant or  eodsrni- 
nant 5 years after treatment, But the remaining 
stems had regressed to intermediate or over- 
topped cro~vn positions, or had died. 

Grapevines had seriously damaged about one- 
fourth of the 253 study trees that \vere still alive 
14 years after e%eareutting; but76 percent of the 
study trees had grapevines in their crowns, 

Table 5=-Average length o"S'9;lear bole of study trees before and 
5 years after treatment 

i%i m ber .................... P"(,C i ------------------ 

SUCA2 3L4PLE 

Release Dominant * 3 2 & !I 

Eonrelease 8 3 0 9 1 

codominan t Release 1 I 2 7 6 8 

Nonselease #5 2 7 4 3 

Intermediate Relelise 13 3 8 b 3 

Sonrelease 6 4 3 6 6 

RED OAK 

Release 2 14 n Dominant i .d f 4.0 

Paonrelease 10 53 123 

Codominan t Release 16 5.8 E.E" 

Norarelease 16 4.9 11 3 

Intermediate Release 14 5.3 9 1 

Nonrelease 40 4-0 5.0 

YELLOW-POPLAR 

Dominant Release 5 5 3 "62  

Nocrelease 4 4.6 15 1 

Codominant Release 5 5 3 12 3 

Sonrelease - 
i #5 1 13 3 

Intermediate Release i3 5 5 6 T* 

Sonrelease 1 l 4 8 9 0 

BLACK CHERRY 
Dominant Release 

Sonrelease 

Codominant Release 4 6,4 16.1 

Intermediate Release 3 3.8 5 6 



Table @.---Effect of grapsvine damage on average height and diameter groWh of study trees 5 
years after treatment 

X-leightgro wth Bbh gro~-.;th at 
Crown Study trees at 14 years 14 years 
elass 
before Treatment Seriously Seriously Seriously 
treatment Tindamaged damaged Tlndarnaged damaged Undamaged damaged 

trees trees trees trees trees trees 

Dominant Release 

Codom inan t Release 

Nonrelease 

Intermediate ru'onrelease 

Dominant Release 

Nonrelease 

Codominant Release 

Nonrelease 

Dominant Release 

Nonrelease 

Codominant Release 

Nonrelease 

SUGAR MAPLE 

l ii 10.2 

3 9.3 

4 65 

3 6.4 

XED OAK 

3 10.4 

3 10.7 

3 8.8 

a 10.0 

BLACK CHERRY 

3 15.6 

5 13.3 

3 16.0 

5 10.1 

On the basis of our results, we conelude that i d  
is inadvisable to release 9-year-old sugar maple, 
red oak, yellow-poplar, or black cherry crop 
trees on a good site (site index 70 for ntsr"cerm 
red oak). Release did not significantly improve 
height or diameter growth or length of elear 
stem, nor prevent crown-class regression during 
the 5-year period after treatment. 

To reduce the risk of grapeliine damage to 
crop trees, grapevines should be cut aQground 
level throughout a stand. But we certainly do 
not recommend killing all grapevines, because 
they are a valuable asset do x%rildlife, Land 
rnanagers need information from lvildlife per- 
sonnel to achieve a compromise between M-ildlife 
and timber. 

When released, dominant and codominant 
s t ~ ~ d y  crop trees averaged about 46 fee t  in. 
height, We believe that forest managers should 
wait until dominanhand codominant crop trees 
are about 25 feet tall before releasing them, 
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