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advantages among the rootstocks pro 
ducing seedling-sized trees, had better 
than average yields in 5 sites, average 
yields in 6 sites, and below average in 
7 sites. 
Averaged over all rootstocks, the 

sites with the greatest yield efficiency 
(yield -5- TCA) were MA, CA, OH, 
BRC, and those with lowest efficiency 
were KS, MN, TN, NY, AR, and NC 
(Table 5). It is noteworthy that CA 

had large tree size and still had high 
yield efficiency, while the other sites 
with high efficiency had more moder 
ate tree size. Of the six rootstocks that 
produced seedling-sized trees, yield 
efficiency of trees on A.313 and B.490 
rootstocks were more variable than 
the others as measured by LSD value. 
A comparison of LSD values across 
trees on M.26EMLA and smaller root 
stocks indicated that M.26EMLA and 
B.9 were less variable than the others. 

Results presented in this paper should 
prove helpful to growers considering 
some of these rootstock options. Identi 
fication of a trial site with similar 

climatic conditions to specific produc 
tion areas should be helpful in predict 
ing the potential performance of these 
rootstocks. 
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Abstract 

A rootstock trial of 'Starkspur Supreme Deli 
cious* trees on 15 rootstocks was established in 
1984 by the NC-140 regional cooperative project. 

Horticulturists who have worked with and man 

aged this trial subjectively rated various horti 
cultural characteristics of the scion and root 

stocks of these trees in 1994. Characteristics 
related to branching, anchorage, pruning and 

training, and root suckering were among those 

rated. The potential of each rootstock for slender 

spindle or central leader type management was 

also rated. 

Authors listed in Table 1. 

Field trials of apple rootstocks with 

various scions have been done for 

many years and large amounts of 

quantitative data have been published 

regarding the performance of trees in 

these trials. Quantitative data regarding 

survivability, growth, and yield of 
'Starkspur Supreme Delicious* trees 

on 15 rootstocks in the NC-140 trial 

established in 1984 are contained in 
other sections of this volume (1, 2). 
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Horticulturists who have worked with 
and managed this NC-140 trial at the 
planting sites have observed a great 
deal about various important horticul 
tural characteristics of the different 
scion/rootstock combinations. Many 

of these characteristics are not describ 
ed in the quantitative data collected 
but may be useful in choosing a root-
stock for a particular use. 

The objective of this effort was to 
subjectively rate various horticultural 
characteristics of the scionjfipd root-
stocks of trees in the NC-140tt)otstock 

trial established in 1984. 

Materials and Methods 

The sites and experimental design 
for this trial were described in a pre 
vious paper (1). Cooperators who par 
ticipated in rating the horticultural 
characteristics of the trees at their sites 
are listed in Table 1. Each cooperator 
rated every tree at their site during the 
last year of the trial according to 

guidelines determined by the NC-140 
committee and described below. The 
ratings for all replications at each of 
these sites were averaged and the 
means used as raw data for this paper. 
Each characteristic was rated on a 
scale of 1 to 5, with the scale extremes 
as described in Table 2. Ratings were 
done for 14 scion characteristics, six 
rootstock characteristics, and the tree's 
potential for slender spindle or central 
leader type management. A rating of 
1 or 5 does nqt necessarily imply a 

good or bad expression of the charac 
teristic, but onljFthe relative expression 
between the extremes. Which rating 
extreme would be more or less advan 
tageous would depend on the manage 
ment system desired and the require 
ments of a particular site. Ratings were 
generally done using a combination of 
direct observation of the 10-year-old 
trees and observations accumulated 
over the previous 10 years. Standard 
deviations of the overall means were 

Table 1. Location and cooperators in the 1984 rootstock trial coordinated by 
NC-140 who submitted horticultural characteristics ratings for their trees. 
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Table 2. Description of ratings used to evaluate various horticultural charac 
teristics of 'Starkspur Supreme Delicious' apple on 15 rootstocks grown in 
up to 26 sites. 

calculated as an indication of the varia 
tion in ratings across sites. 

Results and Discussion 

All trees were trained as free-stand 
ing, central leader type which may 
have biased some characteristics' rat 

ings in favor of rootstocks that would 
generally be well suited to this type of 
management system. However, com 

parative ratings across sites can offer 

insight into how this scion responded 
on the various rootstocks tested under 
this type of management system. Over-



Table 3a. M§ans of ratings of horticultural characteristics of 'Starkspur Supreme Delicious' on 15 rootstocks after 10 
years in the NC-140 rootstock trial established in 1984, Ratings explained in Table 2. 



Table 3b. Standard deviations of ratings of horticultural characteristics of 'Starkspur Supreme Delicious' on 15 

rootstocks after 10 years in the NC-140 rootstock trial established in 1984. Ratings explained in Table 2. 



Table 4. Ratings of potential for Slender Spindle or Central Leader Type management of 'Starkspur Supreme 
Delicious' on 15 rootstocks. Ratings explained in Table 2. 
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all rating means for the scion charac 
teristics generally were 3's or 4's (Table 
3a) with standard deviations ranging 
from 0.5 to 1.5 (Table 3b). Rootstock 
characteristics rating means generally 
were 2's or 3's (Table 3a) with standard 
deviations ranging from 1.0 to 1.8 
(Table 3b), indicating greater variation 
between sites than with scion ratings. 
Rating means on the tree's potential 
for slender spindle or central leader 
type management generally ranged 
from 2's to 4 s (Table 3a) with standard 
deviations from 0.8 to 1.2 (Table 3b). 
For most rootstocks, these two rating 
means were two points apart, indicat 

ing a generally neld preference for 
potential as either slender spindle or 
central leader type, but not both. 
However, El, M.26EMLA, and C.6 
had rating means for these two charac 
teristics that were only one point apart 
and MAC.39 was rated 4 for both, 
indicating a fairly high potential as 
both slender spindle and central leader 
types. 

Many of the characteristics' expres 
sions were quite different between 
sites due to large variations in climatic 
and edaphic factors. The highest stan 
dard deviations across rootstocks 
among the scion characteristics were 

for "trunk leaning from soil line" and 
"top of tree leaning" (Table 3b), indi 
cating that the trees' ability to remain 
upright without support varied with 
site independent or rootstock. This 
may be due to soil type, tree vigor, 
fruit load, or a combination of these. 

The ratings on potential as a slender 
spindle or central leader type tree are 
a useful summary rating of how each 
rootstock/scion combination respond 
ed at each site. Therefore, these two 
ratings for each site are shown in 
Table 4. Overall the ratings tended to 
be similar across sites, however, for 
each rootstock there are a few sites 
whose ratings are at opposite extremes 
of the scale for either tree type. The 
fact that this much variation in opinion 
exists indicates that the rootstock 
choice for a particular management 
system will continue to be very site-
specific. 

Literature Cited 
1. NC-140. 1996. Performance of the NC-140 

cooperative apple rootstock planting: I Survi 
val, tree size, yield and fruit size. Fruit Var. J. 
50(l)6ll () 

2. NC-140. 1996. Performance of the NC-140 
cooperative apple rootstock planting: II A 
10-year summary of the TCA, yield and 
yield efficiency at 31 sites. Var. J. 50(l):ll-18. 

Call for Wilder Medal Nominations 

The Wilder Medal Committee of 
the American Pomological Society 
(APS) invites nominations for the 1995 
Wilder Silver Medal Awarid. All active 
members of APS are eligible to submit 
nominations. The Wilder Medal was 
established in 1873 by the American 
Pomological Society in honor of Mar 
shall R Wildei; the founder and first 
President of the Society. 
The Wilder Medal is conferred on 

individuals or organizations which have 
rendered outstanding service to horti 
culture in the broad area of pomology. 
Special consideration is given to work 
relating to the origination and intro 
duction of meritorious varieties of fruit. 

Significant contributions to the sci 
ence and practice of pomology other 
than fruit breeding will also oe con 
sidered. Such contributions may relate 
to any important area of fruit produc 
tion such as rootstock development 

and evaluation, anatomical ana mor 
phological studies, or unusually note 
worthy publications. 

Specific nomination guidelines can 
be obtained by contacting committee 
chairperson, Dennis J. Wernei; Depart 
ment of Horticultural Science, Box 
7609, North Carolina State University, 
Raleigh, NC 27695-7609 (phone 919-
515-1226). Please submit your nomina 
tions by May 1, 1996. Thank you. 




