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Performance off 'Starkspur Supreme Delicious' Apple 

Over 10 Years at Three Axillary NC-140 Planting Sites 

M. L. Kaps, G. M. Greene and D. C. Ferree 

Abstract 
A partial compliment of the 1984 NC-140 

apple rootstocks were planted in axillary sites in 
Ohio (Ripley), Pennsylvania (Biglervifle), and 
Missouri (Mountain Grove). The following ten 
rootstocks were common to the axillary sites: 
SDL, MAC.l, CG.24, M.4, AL.800, M.7EMLA, 
El, M.26EMLA, CG.10, P.22. The rootstocks 
CG.24, CG.10 and AL.800 were unique to the 
axillary sites. Tree loss exceeded 30$ in all 
axillary sites for AL.800 and in OH and PA for 
MAC.39. CG.24 and CG.10 had high loss in MO 
(602) and OH (40S), respectively. CG.24 trees 
were similar in size to SDL. in all axillary sites. 
AL.800 was similar in size to SDL. in OH. but in 
PA and MO they were similar to M.7EMLA. 
CG.10 trees were similar in size to M.26EMLA 
in OH, but were smaller in PA and MO. CG.24 
and AL.800 had cumulative yield and efficiency 
similar to SDL. in all axillary sites. CG.10 
cumulative yield was similar to SDL. in OH, 
but lower in PA and MO. Yield efficiency of 
CG.10 was high in all axillary sites, similar to 
M.26EMLA. 

A premise of NC-140 apple root-
stock research is the important need 
for evaluating scion/rootstock combi 
nations across diverse climatic regions. 
Common genetic material and cultural 
practices allows a comparison of results 
from many cooperators. Adaptation 

to unique environments and growing 
regions can be determined in this man 
ner of experimentation. The 1984 NC-
140 apple rootstock cooperators were 
in 31 sites in North America and com 
pared 15 different rootstocks with 
Starkspur Supreme Delicious' as the 
common scion. Rootstocks CG.24, 
CG.10 and AL.800 were either dropped 
because of inconsistent tree size or not 
included in the main study. These are 
unique to the axillary plantings. 

Materials and Methods 

Three sites did not have a full com 
pliment of the 1984 NC-140 apple 
rootstocks. These were Ohio (Ripley), 
Pennsylvania (Biglerville), and Missouri 
(Mountain Grove). These axillary sites 
had 16,15 and 12 different rootstocks, 
respectively. 'Starkspur Supreme Deli 
cious* was the common scion. Experi 
mental design and cultural practices 
were the same as the cooperative NC-
140 planting sites 14). The following 
data were recorded ror each planting: 
tree loss, trunk cross sectional area, 
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relative size, tree height and spread, 
trees with some suckers, cumulative 
yield per tree and efficiency. Sucker 
number per tree per year, internal 

bark necrosis, fruit size, and flower 
clusters per tree were reported for 
some of the plantings. Different root-
stocks and numbers did not allow a 
combined statistical analysis. Their 
performance were individually com 
pared to the cooperative plantings. 

Results and Discussion 

AL.800 and M AC.39 had consistently 

high tree loss across the axillary sites. 
A previous study also reported high 
tree loss on AL.800 (2). Of the small 

trees, E22 had high loss, similar to the 

results of the larger NC-140 trial (4,5). 
In the cooperative sites, MAC.39 and 
R22 (4), and M.4. M.26EMLA, P.2 and 
P. 16 (5) had high loss. MO had high 

tree loss on CG.24, M.26EMLA and 
B.491. Soil at this location is typical of 
the Ozark plateau region, a shallow 
silty-clay loam topsoil underlain by a 
fragipan. Effective rooting depth is 

one to two feet. Rootstocks that pro 
duce moderate to large trees such 
as SDL., MAC.l, M.4, MM.Ill, 

M.7EMLA. and P.I have been free 
standing at this location. SDL., P.18, 
MAC.l, M.7EMLA, and P.I showed 

good tree survival in axillary and co-
operator sites (5). 

Ten rootstocks were common to the 
axillary sites (SDL., MAC.l, CG.24, 

M.4, AL.800. M.7EMLA, P.I, M.26-

EMLA, CG.10, P.22). OH had the high 

est average TCA at 132 cm,2 PA inter 

mediate at 122 cm,2 and MO lowest at 
106 cm.2 Comparing tree height for 

these same rootstocks, OH had the 
highest average at 3.72 m, MO inter 

mediate at 3.63 m, and PA lowest at 
3.59 m. This was only a 0.13 m range 
in height. Likely, these differences 
could be related to the soil and climate 
of the individual sites. Seven of the 

ten rootstocks were common to the 

cooperative sites (SDL., MAC.l, M.4, 

M.7EMLA, P.I, M.26EMLA, P.22). 
Average TCA's for these seven were 
127, 125, 110 and 105 cm2 for the 

Table 1. Performance of Starkspur Supreme Delicious' over 10 years on 16 

rootstocks established as an axillary NC-140 planting at the Southern 

Branch of OARDC at Ripley, Ohio. 

zMean separation within columns by Duncan's multiple range test (P = 0.05). 

n = on internal bark necrosis, 5 = bark cracks to 10 = dead trees. 
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respective OH, PA, MO, and coopera 
tive sites (4). 

P.I produced trees similar in TCA 

to M7.EMLA in OH and PA; however, 

P.I was similar in TCA to M.26EMLA 

in MO. P.I is more winter hardy than 

M.7EMLA which can be injured by 
low temperature (1, 6). M.26EMLA is 
the most winter hardy of the commer 
cial Mailing rootstocks, but is suscep 
tible to collar rot and fire blight (3). 

Of the three rootstocks in the axillary 
plantings and not in the main trial, 
CG.24 trees were similar in size to 
those on SDL. AL.800 was also similar 
to SDL. in OH, but in PA and MO 

trees on this rootstock were similar to 
M.7EMLA. CG.10 trees were similar 

in size to trees on M.26 in OH, but 
were smaller in PA and MO being 
larger than trees on P.22. 

CG.24 and AL.800 had cumulative 
yield and efficiency similar to SDL. in 
all axillary sites. CG.10 cumulative 
yield was similar to SDL. in OH, but 
much lower in PA and MO. Yield 
efficiency of CG.10 was high in all 
axillary sites, similar to M.26EMLA. 

In the M.26EMLA size class or 
smaller, only P.22 was common to the 

axillary ana cooperative sites. It was 
considered similar in TCA, cumulative 

yield and efficiency to P.2 and P. 16, 
out tree loss was greater for P.22 (4). 
Although efficiency was high, averag 
ing 2.82 kg/cm,2 cumulative yield was 
low and highly variable being 7, 35 
and 91 kg for the respective sites MO, 
PA and OH. P.2 and P.16 were in OH 
and PA and like the cooperative sites, 
their cumulative yield and efficiency 
were higher than for P.22. 

Trees similar in TCA to M.7EMLA 

were on rootstocks P.I, AL.800 and 
M.4; those larger were on CG.24, 
MAC.l and SDL. However, P.I, M.4 

and MAC.l were quite variable in the 
axillary sites. The cooperative sites 
had these latter three rootstocks. 

Cumulative yield and efficiency 
were similar within a site but varied 
considerably across sites for large root 
stocks (SDL., MAC.l, CG.24, M.4, 
AL.800, M.7EMLA, P.I) common to 

the axillary sites. They were highest 
for OH (335 kg/2.22 kg/cm2), MO 

Table 2. Performance of 'Starkspur Supreme Delicious' over 10 years on 15 
rootstocks established as an axillary NC-140 planting at the Research and 
Extension Center at Biglerville, Pennsylvania. 

zMean separation within columns by Tukey-Kramer test (P = 0.05). 
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Table 3. Performance of 'Starkspur Supreme Delicious' over 10 years on 
12 rootstocks established as an axillary NC-140 planting at the Southwest 
Missouri State University, Fruit Experiment Station at Mountain Grove, 
Missouri. 

zMean separation within columns by Duncan's multiple range test (P = 0.05). 

intermediate (194 kg/2.04 kg/cm2), 
and PA lowest (140 kg/1.02 kg/cm2). 
For the small rootstocks (M.26EMLA, 
CG.10, P.22) cumulative yield and ef 
ficiency were 236 kg/2.85 kg/cm,2 
110 kg/3.09 kg/cm2 and 107 kg/3.28 
kg/cm2 for the respective sites OH, 
MO and PA. In the cooperative sites 
that included different locations in 
OH (Wooster), MO (New Franklin) 
and PA (University Park) cumulative 
yield ana efficiency were respectively 
289 kg/3.67 kg/cm2 152 kg/1.57 
kg/cm? and 112 kg/2.53 kg/cm2 (5). 

Fruit size was small from trees on 
rootstocks AL.800 and M.4 in MO, 
and on P.22 in PA. OH did not report 
fruit size. Cooperative sites had small 
fruit size on SDL., M.4 and P.22 trees, 
and P. 18 had large size (4). In PA and 
MO, M.26EMLA had large fruit size. 
M.20 and P.18 were respectively, large 
and intermediate in size in PA. As with 
the cooperative sites, fruit size was 
not adjusted for crop load. 

Rootstocks with a high percentage 
of both trees with some suckers and 
number per tree per year were SDL., 

CG.24, M.4, M.7EMLA and CG.10 in 
PA; and SDL., M.4 and M.7EMLA in 
MO. OH reported only trees with 

some suckers; SDL., P18, CG.24, B.490, 
AL.800, MAC.l, M.7EMLA and M.4 
were high. Internal bark necrosis was 
reported in OH; every rootstock had 
bark cracks present. 
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