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Abstract 

In 1994, trees of 'Gala' apple (Malus x domestica Borkh.) on 18 dwarf rootstocks were planted at 26 

sites in North America according to the guidelines established for cooperative testing by the North Cen 

tral Regional Cooperative Project (NC-140). Rootstocks for this trial included six selections of M.9, two 

from the Budagovski (B) series, three stocks from the Polish (P) series and two from the Vineland (V) 

series. M.27 EMLA, B.491, P.16 and P.22 produced the smallest trees, whereas V.I, M.26 EMLA, M.9 

RN29 and M.9 Pajam2 produced the largest trees. M.9 EMLA, M.9 Pajaml, B.9,0.3, P.2, Mark, B.469, 

V.3, M.9 Fleuren56, and M.9 NAKBT337 produced intermediate-size trees. Among the most dwarfing 

rootstocks, cumulative yields were greatest for P.16 and P.22, whereas M.27 EMLA had the lowest 

yields. All rootstocks in the intermediate size class produced similar yields. Among the most vigorous 

rootstocks, Pajam2 had the lowest yields and V.I had the highest yields. Yield efficiency (YE) was low 

at CO, IN, NB, NC NJ, OH, SC, and ME and high at AR, OR, WA, and WI. Rootstocks significantly in 

fluenced YE at 19 of the 26 locations. Among the most dwarfing rootstocks, P.16 had the highest YE. 

Among the rootstocks in the intermediate size class, 0.3, Mark, and M.9 NAKBT337 had the highest 

YE M.26 EMLA had the lowest YE for the most vigorous stocks. 

Introduction The regional project NC-140 was initi-

The North American apple industry is in ated in 1976 to evaluate promising root-

a transition from relatively low-density stocks at many locations. Results from 

plantings, with semi-dwarfing rootstocks, previous uniform trials have been pub-

to higher density plantings, requiring Hshed (7, 8, 9). New dwarfing rootstocks 

dwarfing rootstocks. The economic sue- recently released from breeding programs 

cess of high-density orchards requires in Canada, Europe, and the United States 

rootstocks that control tree size, that are have not been tested widely in North 

precocious and remain productive for the America. The Vineland (V.) rootstocks 

life of the orchard, that produce large high- originated at the Horticultural Research 

quality fruit, and that survive biotic and Institute of Ontario, Vineland Station, as 

abiotic stresses. The four most widely open-pollinated seedlings of 'Kerr' apple-

planted dwarfing rootstocks include M.9, crab. The two primary objectives of the 

M.26, Mark and B.9. Although these root- breeding program were cold hardiness and 

stocks provide a range of vigor, all of these size control (2). The first extensive testing 

rootstocks are susceptible to fireblight (7, of five of the V. selections occurred in 

8, 9). Mark sometimes lacks sufficient Washington and Ohio, where V.I and V.3 

vigor to fill its allotted space and may be looked promising in comparison to M.9 

sensitive to water stress (4, 7). EMLA (1, 3). The Polish (P.) rootstocks 

appreciation is extended to TRECO, Inc., Woodburn, OR 97071 for propagating the trees and to the 
International Dwarf Fruit Tree Association for providing financial assistance for data summariza 

tion. Special thanks are extended to Klaus Hinkelmann and Marvin Lentner for assisting with the ex 

perimental design and data analysis and to Michele Marini for writing a SAS macro for multiple 
comparisons. 
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Table 1. Location and cooperators in the 1994 dwarf rootstock trial. 

Cooperator Planting Location 

(AR) Arkansas 

(BC) British Columbia 

(CO) Colorado 

(GA) Georgia 

(IA) Iowa 

(IL) Illinois 

(IN) Indiana 

(ME) Maine 

(MA) Massachusetts 

(Ml) Michigan 

(NB) New Brunswick 

(NC) North Carolina 

(NJ) New Jersey 

(NY) New York 

(NY) New York 

(OH) Ohio 

(ONT) Ontario 

(OR) Oregon 

(PAB) Pennsylvania 

(PARS) Pennsylvania 

(SC) South Carolina 

(TN) Tennessee 

(UT) Utah 

(VA) Virginia 

(WA) Washington 

(Wl) Wisconsin 

Curt R. Rom 

Cheryl Hampson 

Alvan Gaus 

Stephen Myers, Joseph Garner 

Paul A. Domoto 

Mosbah M. Kushad 

Peter Hirst 

James R. Schupp 

Wesley R. Autio 

Ronald L. Perry 

Jean-Pierre Prive 

Michael Parker, Richard Unrath 

Winfred P. Cowgill, Jr. 

Terence Robinson 

Edward Stover, Terrence Robinson 

David C. Ferree 

John Cline 

E. Mielke 

George M. Greene 

R. M. Crassweller 

Gregory I. Reighard 

Charles A. Mullins 

J. Lamar Anderson 

Richard P. Marini 

Bruce H. Barritt 

Teryl Roper 

Fayetteville 

Summerland, Canada 

Hotchkiss 

Blairsville 

Ames 

Urbana 

W. Lafayette 

Monmouth 

Belchertown 

Clarkesville 

Bouctouche, Canada 

Fletcher 

Pittstown 

Geneva 

Highland 

Wooster 

Simcoe, Canada 

Hood River 

Biglerville 

Rock Springs 

Clemson 

Crossville 

Farmington 

Blacksburg 

Wenatchee 

Sturgeon Bay 

originated at the Research Institute of 

Pomology, Skierniewice, Poland, and the 

objective of the program was to provide 

dwarfing rootstocks with improved toler 

ance to severe winter cold (10). Trials in 

Poland indicated that all three clones test 

ed in this trial were very dwarfing. The 

Budagovski (B.) rootstock clones originat 

ed at Micurin College of Horticulture, 

Russia, and were selected for tolerance to 

severe winter cold. 

This report summarizes results from the 

first five years of a uniform rootstock trial 

involving 18 dwarfing rootstocks at 26 

North American locations, where new 

rootstocks are compared to commercially 

used rootstocks which are considered to be 

standards. 

Materials and Methods 

All trees were propagated by TRECO, 

Inc., Woodburn, OR with the scion 'Treco 

Red Gala #42.' Trees were planted at 26 

sites during the late winter and spring of 

1994. Cooperators and locations are listed 

in Table 1. Trees were planted in a ran 

domized complete block design at each 

site. Trees were assigned to blocks on the 

basis of trunk diameter measured before 

planting. Because trunk size was con 

founded with block, trunk size was con 

sidered to be a treatment. All sites had 10 

trees of each of 14 rootstocks, but several 

sites did not receive trees on P.22, B.469, 

M.9 Fleuren 56, and/or V.3. Pollinizer 

trees consisted of one tree each of 'Liber 

ty,' 'Starkspur Supreme Delicious,' and 

'Fuji' on M.26 EMLA per block. Each co-

operator had a choice of two spacings: 2.5 

x 4.5 m could be selected for low-vigor 

sites and 3.5 x 5.5 m for high-vigor sites. 

Trees were planted with the bud unions 5 

cm above the soil surface. Trees were sup 

ported to a height of about 2.1 m and man-



Table 2. Survival (% alive) of Gala' trees on 18 dwarfing rootstocks after five growing seasons. All values are 

least-squares means, adjusted for missing cells. The interaction of rootstock and site was significant (P = 
0.001). LSmeans are presented for P.22, B.469, M.9 Fleuren 56, and V.3, but because these rootstocks were not 
planted at every site they were not included in the statistical analysis.2 

zLeast squares means for rootstocks within site were compared with Tukey's test (P = 0.05). 
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aged as vertical axes (Lespinasse, 1981). 

Pests, fertility, and water were managed 

per local recommendations. 

Trunk circumference or diameter of 

each tree was measured each fall, and 

trunk cross-sectional area (TCSA) was 

calculated. Tree height and canopy spread 

were measured during the fall of 1998. 

Some cooperators harvested fruit in 1995, 

but all cooperators harvested fruit in 1996. 

The total number of fruit per tree and yield 

(kg/tree) were recorded each year and 

used to calculate average fruit weight 

(FW). Root suckers were counted and re 

moved each fall. After defoliation in 1998, 

cooperators at nine sites evaluated each 

tree for scion rooting, and scion-rooted 

trees were eliminated from the data set. 

The height of the bud union above ground 

and the percentage of the trunk circumfer 

ence covered with burrknots were record 

ed for each tree. 

The cooperator from Virginia organized 

data collection and analyses. The experi 

mental design was a split-plot, where ini 

tial trunk sizes (blocks) within each site 

were the whole-plots, rootstocks were the 

split-plots, and sites were the replicates. 

Although all factors in the model were 

fixed and the GLM Procedure of SAS 

would provide valid F-tests from an analy 

sis of variance (ANOVA), the Mixed Pro 

cedure was used to take advantage of the 

Slice Option to compare least squares 

means (LSmeans) for rootstocks within 

each site (6). The site x rootstock interac 

tion was significant (P = 0.0001) for all re 

sponse variables. In the past when interac 

tions were significant, ANOVAs were 

usually performed for each site and a mul 

tiple comparison was performed to com 

pare rootstocks within a given site (7, 9) 

and additional ANOVAs were performed 

for each rootstock to compare sites within 

each rootstock. Such an approach to eval 

uating interaction loses most of the infor 

mation, because each analysis is per 

formed on a small subset of data. The Slice 

Option uses the entire data set to generate 

aP-value for each site to test the hypothe 

sis that all rootstocks within that site are 

equal. If desired, another set of P-values 

may be generated to evaluate the equality 

of sites within each rootstock. Because 

SAS does not support a method of per 

forming a multiple comparison with the 

Slice Option, a macro was written to com 

pare rootstocks within each site using 

Tukey's HSD (P = 0.05) (M. C. Marini, 

personal communication). The Tukey's 

test is computed using the variances and 

covariances associated with a specific 

rootstock within a site. Several sites did 

not receive P.22, B.469, M.9 Fleuren 56, or 

V.3. Because the lack of those rootstocks 

created open cells, they could not be in 

cluded in the statistical analyses. To gen 

erate LSmeans for those rootstocks, a sec 

ond ANOVA was performed for each 

response variable with data from all 18 

rootstocks and, for comparative purposes, 

the LSmeans for those sites are presented 

in the tables. 

Results and Discussion 

Data interpretation. LSmeans, or pop 

ulation marginal means, are the values of 

treatment means that would be expected 

for a balanced experiment. However, at 

some sites poor tree survival resulted in an 

extremely unbalanced experiment and the 

LSmeans may not be reliable and should 

be interpreted with caution. 

The multiple comparisons are not as 

easily interpreted as usual. With balanced 

experiments, the mean square error (MSE) 

from the analysis of variance provides an 

estimate of the pooled variance. The 

pooled standard error (SE) is estimated as 

the square root of the MSE divided by the 

number of replicates per treatment. The 

critical value w is calculated by multiply 

ing the SE by a value obtained from a table 

of studentized values, with the appropriate 

error degrees of freedom. If two means dif 

fer by more than the value of w, the two 

means are considered to be significantly 

different. Therefore, in balanced experi 

ments all possible pairs of means are com 

pared with the same value of w. Com 

parison of LSmeans in unbalanced 

experiments is much more complicated. A 

multiple comparison of 14 rootstocks 

within a site requires 91 pair-wise com 

parisons. Within each site there are many 
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Table 4. Tree height (cm) after five growing seasons for surviving 'Gala' 

trees on 18 rootstocks planted in 1994. P.22, V.B.469, M.9 Fleuren 56, and 

V.2 were not planted at all sites and were not included in the analysis. 
The interaction of rootstock and site was significant (P = 0.001). All 

values are least-squares means, adjusted for missing cells.2 

2Least squares means for rootstocks within site were compared with Tukey's test (P = 0.05). 
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possible values of w, because the value of 

w will vary depending on the variance, the 

number of replicates, and the error degrees 

of freedom associated with any specific 

pair of LSmeans. As an example of what 

may happen, assume we are comparing 

three rootstocks (Ri, R2, and R3), and the 

LSmeans for tree height of these root-

stocks is 200, 250, and 250 cm, respec 

tively. It is possible that Ri may differ sig 

nificantly from R2, but not from R3. This 

could happen if the number of trees is 

smaller and the variance is larger for the 

difference of Ri and R2 than for the dif 

ference of Ri and R3. In addition to the 

magnitude of the difference between two 

rootstocks, one also must consider the 

magnitude of the variance, the number of 

trees per rootstock, and the error degrees 

of freedom associated with that particular 

difference. In some cases the variance of 

the difference between two rootstocks 

within a site varied by more than 40%. 

Tree survival. Sites with no tree mor 

tality included BC, CO, NJ, and UT, 

whereas the sites with the most mortality 

included OH, SC, TN, GA, and NC (Table 

2). Only eight cooperators indicated the 

cause of tree death. At most sites, regard 

less of rootstock, the major cause of tree 

death was fire blight or vole injury (data 

not shown). In a previous NC-140 trial, 

tree mortality was highest forTN, MO, IN, 

KS, and MN (8). In this trial, no rootstock 

had 100% survival at all sites. Rootstocks 

with less than 70% survival for at least 

three sites included M.26 EMLA, Mark, 

and P.22. Results from this study do not 

agree very well with previous reports, pos 

sibly because this is the first rootstock trial 

where 'Gala,' which is very susceptible to 

fireblight, was used as the scion. When 

three scion cultivars were grown on 22 

dwarfing rootstocks in Ohio, tree survival 

for P.22 and M.26 EMLA was generally 

less than for V.3, V.I, M.9 EMLA, M.9, 

and P.2 (3). In a similar experiment in 

Washington, where three cultivars were 

grown on 23 rootstocks, tree survival was 

high for Mark, M.9, V.I, M.26 EMLA, and 

V.2, and survival was poorest for B.9, P.2, 

and P.22 (1). In a uniform planting with 15 

rootstocks at 30 sites, tree survival was rel 

atively poor for P.22, P.I6, and P.2 (8). 

Tree size. As with most response vari 

ables in this study, TCSA was influenced 

by a strong interaction between site and 

rootstock, so it is difficult to draw general 

conclusions (Table 3). Sites that tended to 

have the smallest trunks included BC, OH 

and ONT, whereas sites with big trunks in 

cluded AR, IL, MI, NJ, UT and VA. For the 

M.9 clones, NAKBT337 seemed to be 

about the same size as M.9 EMLA, where 

as M.9 RN29, Pajaml and Pajam2 were 

larger than M.9 EMLA. 

Tree growth. Because the numerical 

values for TCSA varied considerably from 

site to site, rootstock LSmeans within each 

site were ranked and the sums of the ranks 

were used to help interpret this complex 

data set (data not shown). Based on the 

rank sums, TCSA separated out into three 

fairly distinct groups. The group with the 

smallest trunks (M.27 size class) included 

M.27 EMLA, B.491, P.I6, and P.22. Root 

stocks producing the largest trunks (M.26 

size class) included V.I, M.26 EMLA, M.9 

RN29, and M.9 Pajam2. The other root 

stocks were intermediate in vigor (M.9 

size class). The overall ranking of TCSA 

for the five M.9 clones planted at all 23 lo 

cations was RN29 > Pajam2 > M.9 EMLA 

> Pajaml > NAKBT337. M.9 Fleuren56 

was planted at only 13 locations, and it 

usually produced the smallest trunks of all 

the M.9 clones. In a previous NC-140 trial 

TCSA was similar for P2, P.16, and P.22, 

but tree height was about 1.3 times higher 

for P.2 than for P.22 (8). Averaged over 

three cultivars in Washington, the ranking 

for TCSA was M.26 EMLA > O.3 > B.9 > 

V.I > M.9 EMLA > P.2 > M.9 > P.22 > V.3 

> Mark > P.16 > M.27 EMLA (1). After 

eight years of growth with 'Cox's Orange 

Pippin' as the scion, the rank for TCSA, 

crown volume and tree weight was M.9 

EMLA > B.9 > P.16 > P.2 > M.27 EMLA 

> P.22 (10). Ferree et al. (3) reported a 

strong interaction for cultivar and root-

stock on TCSA. In general M.27-size trees 

included P.16, P.22, and Mark; M.9-size 

included B.9, V.I, V.3, P.22, and M.9 

EMLA; and M.26 and V.2 were similar in 
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size. Twenty-four clones of M.9 recently 

were compared with 'Cox's Orange Pip 

pin' as the scion (11), but only three of 

those clones were included in our trial. 

They found that compared to M.9 EMLA, 

crown volume was 94 and 62% as large for 

M.9 RN.29 and M.9 NAKBT337, respec 

tively, and tree weight was 103 and 71% as 

large, respectively. 

Tree height varied greatly with loca 

tion (Table 4). Locations with the tallest 

trees (several rootstock means were > 

400 cm) included MI, UT, and NJ, 

whereas locations with the shortest trees 

(no more than one mean > 300 cm) in 

cluded BC, CO, NC, GA, OH, and OR. 

The rank sums for tree height separated 

into three distinct groups. Rootstocks 

that produced the shortest trees included 

M.27, B.491, P.16, and Mark, whereas 

V.I, M.9 Pajam2, M.26, and M.9 RN29 

produced the tallest trees. Ranking for 

the five M.9 clones grown at all sites was 

Pajam2 > RN 29 > M.9 EMLA > Pajaml 

> NAKBT337. NAKBT337 was taller 

than Fleuren56 at eight of the 13 sites 

where both were grown. 

Most rootstocks produced canopies 

with a spread of less than 200 cm at BC, 

NC, OH, and ONT, whereas many trees 

had a spread exceeding 300 cm at IL, MI, 

NJ, and PAB (Table 5). Rank sums indi 

cated that M.27 EMLA, P.16, and B.491 

produced the smallest canopies, whereas 

V.I, M.9 Pajam2, M.26 EMLA, and M.9 

RN29 produced the largest canopies. 

The prevalence of rootsuckers seemed 

to be influenced primarily by site, but there 

was a very strong site by rootstock inter 

action (Table 6). Very few rootsuckers 

were reported for ME, NC, TN, and WI, 

whereas rootsuckers were most abundant 

at AR, CO, IA, MA, ONT, PARS, UT, and 

WA. M.9 EMLA, M.26 EMLA, M.27 

EMLA, and P.2 produced few rootsuckers, 

whereas P.16, M.9 RN29, M.9 Pajam2, 

and Mark produced the most rootsuckers. 

In an Ohio study the prevalence of suckers 

varied with cultivar, but rootstocks that 

were relatively non-suckering included 

M.27 EMLA, B.9, V.3, and M.9 EMLA, 

whereas MARK, P.16 and M.9 produced 

suckers on at least one cultivar (3). Twelve 

cooperators reported the height of the bud 

union relative to the soil surface. When the 

height of the bud union above ground was 

used as a covariate, the analysis of covari-

ance indicated that the number of root 

suckers per tree increased linearly with the 

amount of the rootstock above ground. 

The percentage of trunk circumference 

covered with burrknots varied with loca 

tion and rootstock (Table 7). Trees at TN, 

NB, MA, and OR, produced few burr-

knots, whereas burrknot development was 

greatest at CO, IA, NYH, PAB, and WI. 

Burrknot severity was influenced by root-

stock at 9 of the 20 sites reporting data. At 

most sites Mark produced the most burr-

knots, but incidence was also high for 

M.27 EMLA. When the height of the bud 

union above ground was used as a covari 

ate, the site by rootstock interaction was 

significant. This indicates that the percent 

age of the circumference of the rootstock 

covered with burrknots was linearly relat 

ed to the amount of rootstock above 

ground, but the relationship varied for dif 

ferent sites. 

Yield and fruit size. Cumulative yield 

was greatly influenced by location (Table 

8). CO, GA, NB, NC, and ME had low 

yields, where trees on most rootstocks av 

eraged < 15 kg per tree. High yields, often 

exceeding 40 kg per tree, were reported for 

AR, IA, IL, MI, NYG, OR, UT, VA, WA, 

and WI. Rootstock did not significantly in 

fluence yield at most of the locations with 

low yields (CO, NB, and ME). For the 

most dwarfing rootstocks, P.16 generally 

had the highest yields followed by B.491 

and M.27 EMLA. P.22 had yields similar 

to M.27 EMLA. For the high-vigor root 

stocks, V.I usually produced the highest 

yields, M.9 Pajam2 had the lowest yields, 

and M.26 EMLA and M.9 RN29 were in 

termediate. In an Ohio study yield was 

similar for Mark, M.9 and M.9 EMLA; 

P.22 out-yielded M.27 EMLA; and V.2 

out-yielded M.26 EMLA (3). Yields of 

'Cox's Orange Pippin' were similar on 22 

selections of M.9 (11). Of the very dwarf 

ing rootstocks, P.16 produced more than 

twice the yields of M.27 EMLA and P.22, 



100 Journal American Pomological Society 

Table 5. Canopy diameter (cm) after five growing seasons for surviving 

Gala' trees on 18 rootstocks planted in 1994. P.22, V.3, B.469, M.9 Fleuren 

56, and V.2 were not planted at all sites and were not included in the 

analysis. The interaction of rootstock and site was significant. All values 

are least-squares means, adjusted for missing cells.2 

zLeast squares means for rootstocks within site were compared with Tukey's test (P= 0.05). 
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Table 6. Cumulative rootsuckers per tree after five growing seasons for 
surviving 'Gala' trees on 18 rootstocks planted in 1994. P.22, V.B.469, M.9 
Fleuren 56, and V.2 were not planted at all sites and were not included in 

the analysis. The interaction of rootstock and site was significant (P = 

0.0001). All values are least-squares means, adjusted for missing cells.2 

zLeast squares means for rootstocks within site were compared with Tukey's test (P = 0.05). 
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Table 7. Burrknots (% of trunk circumference) after five growing seasons 

for surviving Gala' trees on 18 rootstocks planted in 1994. P.22, V.3, 

B.469, M.9 Fleuren 56, and V.2 were not planted at all sites and were not 

included in the analysis. The interaction of rootstock and site was 

significant (P = 0.001). All values are least-squares means, adjusted for 

missing cells.2 

zLeast squares means for rootstocks within site were compared with Tukey's test (P = 0.05). 
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Table 9. Fruit weight (g/fruit) after five 

in 1994. P.22, V.B.469, M.9 Fleuren 56, 

sis. The interaction of rootstock and 

adjusted for missing cells.2 

growing seasons for surviving Gala' trees on 18 rootstocks planted 

and V.2 were not planted at all sites and were not included in the analy-

site was significant (P = 0.0001). All values are least squares means, 

o 

70 

a 
70 

o 

o 

2Least squares means for rootstocks within site were compared with Tukey's test (P= 0.05). 
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which had similar yield (10). Cumulative 

yields for B.9, Mark and P.2 were 84, 61, 

and 60% those of M.9 EMLA (10). 

Average fruit weight was influenced by 

location (Table 9). Fruit weight was lowest 

at AR, NB, and NC and highest at BC and 

WA. Fruit weight was significantly influ 

enced by rootstock at 19 of the 26 locations 

and was probably influenced by crop load. 

To account for crop load, analyses of co-

variance were performed using number of 

fruit per tree as the covariate. Interaction 

terms for site x number of fruit or rootstock 

x number of fruit were included in the 

models to determine if the relationship was 

similar for all rootstocks and for all sites. 

In order to use analysis of covariance to 

adjust means for the covariate, it is as 

sumed that the relationship between the 

covariate and the response variable is lin 

ear and that the slopes are homogenous for 

all levels of the non-continuous variables. 

In this case the non-continuous variables 

are site and rootstock. Because both inter 

actions were significant (P = 0.001), fruit 

weight was influenced differently by crop 

load at different locations and for different 

rootstocks. Analysis of covariance could 

therefore not be used to adjust the means 

for crop load. 

Yield efficiency was low at CO, GA, IN, 

ME, NB, NC, NJ, OH, PARS, and TN, and 

high at AR, BC, NYG, NYH, OR, WAand 

WI (Table 10). Rootstock did not signifi 

cantly affect yield efficiency at CO, GA, 

ME, NB, NC, and VA. Among the most 

dwarfing rootstocks, P. 16 had the highest 

yield efficiency; the moderately dwarfing 

stocks with high yield efficiencies includ 

ed O.3, Mark, and B.9. Among for the 

most vigorous rootstocks M.26 EMLA 

tended to have the lowest yield efficien 

cies. Yield efficiency is generally highest 

for the most dwarfing rootstocks (1, 3). 

'Cox's Orange Pippin' on P.I6, Mark and 

B.9 had yield efficiencies similar to M.9 

EMLA (10), and M.9 RN.29 had lower ef 

ficiency than trees on M.9EMLA (11). In 

Ohio, M.27 EMLA was generally less ef 

ficient than P.22, and M.26 EMLA was 

less efficient than V.I (3). 

Conclusions. Results from this trial 

should be interpreted cautiously, because 

data are for only the first five years. It is 

impossible to make general statements 

about rootstocks because rootstock per 

formance varied greatly from one location 

to another. At some locations, all root 

stocks produced trees of similar size and 

productivity, so choice of rootstock is not 

very important. At other locations root-

stock had a large influence on tree size and 

productivity, but the superior rootstocks 

varied for different locations. However, 

there may be some rootstocks that per 

form better than the Mailing rootstocks 

currently being planted. In the very dwarf 

category, P.I6 was generally more pro 

ductive than M.27 EMLA; in the moder 

ate vigor class O.3 was most productive at 

most locations, whereas M.9 NAKTB337 

was least productive; in the high vigor 

class M.9 Pajam2 was usually more pro 

ductive than M.26 EMLA. This is the first 

trial in North America where several se 

lections of M.9 have been compared. 

There is a wide range of vigor among 

these selections. M.9 RN29 and M.9 

Pajam2 produced trees about the same 

size as M.26 EMLA; M.9 NAKBT337 

and M.9 Fleuren56 were more dwarfing 

than M.9 EMLA, but trees on M.9 EMLA 

produced higher yields than on the other 

M.9 selections in its size class. 

At the nine sites where V.3 was planted, 

it had similar TCSA and slightly lower 

yields per tree, but higher YE than M.9 

EMLA. Because V.3 survived better than 

M.9 EMLA in Ohio, it may have more re 

sistance to fireblight. These data indicate 

that V.3 may be a good candidate for con 

tinued testing. 
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Call for Wilder Medal Nominations 

The Wilder Medal Committee of the American Pomological Society (APS) invites 

nominations for the 2000 Wilder Silver Medal Award. All active members of APS are 

eligible to submit nominations. The Wilder Medal was established in 1873 in honor of 

Marshall P. Wilder, the founder and first President of the Society. The award consists of 

a beautifully engraved medal which is presented to the recipient at the annual meeting 

of APS, held during the ASHS Annual Meeting. 

The Wilder Medal is conferred on individuals or organizations which have rendered 

outstanding service to horticulture in the area of pomology. Special consideration is given 

to work relating to the origination and introduction of meritorious fruit cultivars. Indi 

viduals associated with either commercial concerns or professional organizations will be 

considered if their introductions are truly superior and have been widely planted. 

Significant contributions to the science and practice of pomology other than through 

fruit breeding will also be considered. Such contributions may relate to any important 

area of fruit production such as rootstock development and evaluation, anatomical and 

morphological studies, or noteworthy publications in any of the above subjects. 

To obtain nomination guidelines, contact committee chairperson, Desmond R. 

Layne, Dept. of Horticulture, Clemson University, Clemson, SC 29634-0375; phone: 

864-656-4960; fax: 864-656-4960; e-mail: dlayne(a)clemson.edu. Nominations must 

be submitted by 1 May 2000. 

Mites on Strawberries 

All 13 cultivars were susceptible to two-spotted spider mite. Most of the cultivars were 

moderately infested similar to 'Senga Senguna' used as the standard. Cultivars similar 

to the controls were ' Kama,' 'Dukat,' 'Syriusz,' 'Real,' 'Honeyoe,' 'Gerida,' 'Cortina' and 

'Redgauntlet.' The higher numbers of mites were on 'Kent,' 'Dana,' 'Marmolada' and 

'Elsanta.' In bad years mite control was needed for all cultivars.. From: 

Labanowska and Chelbowska. 1998. J. Fruit and Orn. Plant Res. VI(1):129-137. 




