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Abstract

A regional trial evaluating the performance of rootstocks for sweet cherries in western North America was
planted in the spring of 1998 at six locations in the states of Washington, Oregon, Colorado, and Utah, and in the
province of British Columbia, Canada. The rootstocks included: Mazzard seedling (Prunus avium), P. mahaleb
seedling, Gisela® (G) 3, G5, G6, G7, Giessen (Gi) 195/20, Gi 318/17, Gi 473/10, Tabel® Edabriz, Weiroot (W) 10,
W13, W72, W53, W154, and W158. The scion cultivar was ‘Bing’. Rootstocks significantly affected tree size,
yield and fruit quality, and these effects were not consistent across all locations. However, Mazzard and Mahaleb
consistently produced among the largest trees and W72, G3 and W53 among the smallest. Root suckers tended to
be most numerous for Tabel® Edabriz and the Weiroot series. Mazzard and Mahaleb usually had the lowest yield

and yield efficiency. G3, G5, G7, W53 and W72 were fivefold or more as yield-efficient as Mazzard.

Producers of sweet cherry (Prunus avium
L.) in western North America have predomi-
nantly used the vigorous rootstocks Mazzard
(P. avium) or Mahaleb (P. mahaleb). Both
Mazzard and Mahaleb produce large trees
that are slow to come into production. Maz-
zard has good graft compatibility with sweet
cherries, appears to have wide soil adaptabil-
ity, and can be propagated easily from seeds.
Some sweet cherry cultivars are not compat-
ible on some Mahaleb genotypes, causing
tree decline and eventual death. Mahaleb is
sensitive to wet soils, performing better on
light-textured soils with very good drainage
(Webster and Schmidt, 1996). Mabhaleb is
also more drought tolerant than Mazzard.
Seed propagation is fairly simple with Ma-
haleb rootstocks though some genotypes are
clonally propagated.

The search for reliable, size-controlling
rootstocks for sweet cherries has expanded
over the past two decades. In addition to
scion dwarfing, the desired characteristics

! See Table 1 for author addresses

include precocity, improved productiv-
ity, improved fruit quality, and adaptability
to a range of soil conditions (Webster and
Schmidt, 1996). Various breeding programs
around the world have released a number of
new rootstocks. Some have resulted from
interspecific hybrids (Gruppe, 1985; Tréfois,
1980) and others are selections within a spe-
cies (Edin, 1989; Schimmelpfeng and Lieb-
ster, 1979; Tréfois, 1980). Many of these
rootstocks are presently being tested around
the world. A range of dwarfing rootstocks
with all the desired beneficial characteristics
would help in the intensification of sweet
cherry orchards, the development of pedes-
trian orchards, and the improvement of sweet
cherry production economics.

A previous coordinated cherry rootstock
evaluation trial in North America was plant-
ed in 1987/88 with ‘Montmorency’ as the
scion cultivar for sour cherries and ‘Hel-
delfingen” and ‘Bing’ for eastern and west-
ern North America, respectively (Perry et
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al., 1998). A second coordinated trial was
established in North America in 1998 to test
additional rootstocks. These included three
commercially available rootstocks from the
Giessen program: Gisela® 5 (G5), G6, and
G7. Four experimental rootstocks from the
Giessen program were also tested: Giessen
(Gi) 195/20, Gi 209/1 (eventually released as
G3), Gi 318/17, and Gi 473/10 (eventually
released as G4 but later withdrawn). There
were also seven P, cerasus rootstocks; Tabel®
Edabriz, Weiroot (W) 10, W13, W53, W71,
W154, and W158. The standard rootstocks
were Mazzard seedling and Mahaleb seed-
ling. This report provides the final results for

the sweet cherry trial with ‘Bing’ as the scion
in western North America.

Materials and Methods

Trees were propagated by Meadowlake Nurs-
ery (McMinnville, Oregon), using virus-free
‘Bing’ sweet cherry budwood. Cooperating
sites were located in Summerland, British Co-
lumbia, Canada; Hotchkiss, Colorado; Cor-
vallis and Hood River, Oregon; Logan, Utah;
and Prosser, Washington (Table 1). Root-
stocks tested included: Mazzard seedling, P
mahaleb seedling, G3, G5, G6, G7, Gi 195/20,
Gi 318/17, Gi 473/10, Tabel® Edabriz, W10,
W13, W72, W154, and W158 (Table 2).

Table 1. Locations of plantings of the 1998 NC-140 regional sweet cherry rootstock trial in western North

America, with names and affiliations of cooperators.

Location Cooperator

Affiliation

British Columbia Frank Kappel”

Colorado Ron Godin

Al Gaus

Ramesh Pokharel
Corvallis, Oregon Anita Azarenko

Roberto Nufiez-Elisea*
Tim Facteau’

Hood River, Oregon

Agriculture and Agri-Food Canada
Colorado State University

Oregon State University
Oregon State University

Utah Thor Lindstrom Utah State University

Washington Matt Whiting Washington State University
Greg Lang*

“retired ¥deceased *present location: Michigan State University

Table 2. Species of the cherry rootstocks used in the 1998 NC-140 cooperative sweet cherry trial.

Rootstock Alternate name Species

Mazzard Prunus avium

Mabhaleb P. mahaleb

Gisela 3 Giessen 209/1 P. cerasus x P. canescens
Gisela 5 Giessen 148/2 P. cerasus x P. canescens
Gisela 6 Giessen 148/1 P. cerasus x P. canescens
Gisela 7 Giessen 148/8 P. cerasus * P. canescens
Gi 195/20 Giessen 195/20 P. canescens x P. cerasus
Gi318/17 Giessen 318/17 P. canescens x P. avium
Gi473/10 Giessen 473/10 P, avium x P. fruticosa
Tabel® Edabriz P. cerasus

w10 Weiroot 10 P. cerasus

W13 Weiroot 13 P. cerasus

W53 Weiroot 53 P. cerasus

W72 Weiroot 72 P. cerasus

W154 Weiroot 154 P. cerasus

WI158 Weiroot 158 P. cerasus
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Table 3. Tree spacing used at each location in the trial.
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Between-row spacing (m)

Within row spacing (m)

Location

Summerland, B.C., Canada 6.0
Hotchkiss, Colorado, USA 6.0
Corvallis, Oregon, USA 49
Hood River, Oregon, USA n/a'
Kaysville, Utah, USA 5.0
Prosser, Washington, USA 5.5

6.0
5.5
3.7
n/a
4.0
5.5

'no information available

Unbranched trees (whips) were planted in
the spring of 1998 at different row and tree
spacings among locations, as shown in Table 3.
Trees were trained to a modified central lead-
er system with irrigation, rates and choice
of herbicides, other pesticides, and fertilizer
applied according to local recommendations.
Each experimental orchard was established
using a randomized complete block design
with eight blocks of single-tree replicates for
all sites except Colorado, which had seven
blocks. Data are only being presented for the
trials in British Columbia, Colorado, Oregon,
and Washington, because they had the most
complete data sets. The planting in Utah suf-
fered severe tree loss due to winter freezes.
The planting at Colorado did not have the
rootstocks Gi 318/17, Gi 473/10, and W154
due to inadequate tree numbers at the begin-
ning of the trial. The trial ran through 2005
at all sites except for Hood River, Oregon,
which stopped collecting data at the end of
2004.

Trunk diameter or circumference was
measured at 20 cm above the soil surface at
the end of each season and trunk cross-sec-
tional area (TCA) was calculated. All fruit
from each tree were harvested at commercial
maturity. A sub-sample of fruit (n > 100) was
used to calculate average fruit weight. Sur-
vival of trees was also recorded for most of
the sites annually throughout the trial. Some
sites collected blossom data and data on the
amount of root suckering.

Data were analyzed by analysis of vari-
ance using SAS GLM (SAS Institute, Cary,
NC), and least squares means were compared
with the probability of the difference (Pdiff)

test at P = 0.05 (SAS Institute, Cary, NC).
When a significant interaction was found be-
tween location and rootstock, the data were
analyzed separately for each location.

Results
Location and rootstock interacted signifi-
cantly to influence all the response variables,
and therefore the results are presented sepa-
rately for the different locations.

Summerland, British Columbia

In British Columbia, trees on Mazzard had
the lowest survival rate of all the rootstocks
(Table 4). Most of the tree deaths occurred
during the first year of the trial due to dehy-
dration during shipping from the nursery in
Oregon to British Columbia. Trees on Maz-
zard had mainly a large tap root with very
little branching.

‘Bing’ trees on Mahaleb and Mazzard
rootstock had the largest trunk cross-section-
al area (TCA) at the end of 2005, whereas
Gi 473/10 produced the smallest trees (about
one-third the size of trees on Mahaleb) (Ta-
ble 4). The rootstocks could be divided into
five broad vigor groups. The most vigorous
group included Mahaleb and Mazzard; the
second group, at about 85% of the most vig-
orous, included Gi 318/17, G6, and W13; a
third group at about 70% of standard includ-
ed W158, W10, Gi 195/20, and G7. A fourth
group at about 50% of standard included
W72, G5 and W154. The smallest trees, at
30 to 40% the size of standard, included Ta-
bel® Edabriz, G3, W53, and Gi 473/10.

Root suckers were predominantly a problem
of P. cerasus rootstocks, with W154 having the



Table 4. Eight-year performance of 'Bing' sweet cherry on 16 rootstocks at Summerland, British Columbia.

Cumulative yield

Final trunk cross-

Survival

efficiency

Cumulative yield

sectional area

Average fruit weight (g)

(kg-em™)

(kg)
2000 — 2005

Number of root suckers

2003

(%)
2005

Rootstock

(cm?)
2005

2005

2004

2003

2005

2004
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Mazzard
Mabhaleb
G3

G5

G6

G7

Gi 195/20
Gi318/17
Gi473/10
Tabel®Edabriz
W10
w13
W53
W72
W154
W158

“Means within columns followed by the same letter are not significantly different at P <0.05
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most, followed by W13, W10, W72, and W158
(Table 4). The other rootstocks had sucker
numbers similar to Mazzard and Mahaleb.

Trees on G7, Gi 195/20, G5, G6, W72,
and G3 had significantly higher cumulative
yields than trees on Mahaleb (Table 4). All
trees on rootstocks other than W13 had cu-
mulative yields greater than trees on Maz-
zard. Trees on G5, Gi 473/10, W53, G3, Gi
195/20, G7, W72, Tabel® Edabriz, W154, and
W10 had yield efficiencies significantly bet-
ter than Mahaleb. All the previously noted
rootstocks plus G6, Gi 318/17, and W158 had
yield efficiencies higher than Mazzard. Fruit
from trees on Gi 473/10 and W53 consistently
were the smallest over the three years (2003
to 2005) whereas fruit from trees on Mahaleb,
G6, and W13 tended to be the largest.

In 2007, after the trial was completed, the
trees had an extremely high infestation of
black cherry aphid (Myzus cerasi [F.]), as
every tree had high populations. These high
aphid populations caused a decline and pos-
sibly the death of a number of the trees on
several P. cerasus rootstocks. About 39% of
the trees on the P cerasus rootstocks were
affected. All trees on Tabel® Edabriz were
affected, whereas none of the trees on W72
and W158 appeared to be (data not shown).

Hotchkiss, Colorado

Tree losses occurred in Colorado, but there
were no significant differences among the
rootstocks (Table 5). Mahaleb, W13, and G6
produced the largest trees, whereas G5 and
G3 produced the smallest trees (Table 5). The
smallest trees were less than half the size of
the largest trees. The P. cerasus rootstocks
tended to have the highest number of root
suckers (i.e., trees on W10, W13, W53,
W158, and Tabel® Edabriz) while G7 also
produced a large number.

Trees on W13, W158, G6, and G5 had the
highest cumulative yields, whereas yields
on Gi 195/20, W72, G3, and Mazzard were
lowest (Table 5). Highest yielding trees pro-
duced about twice as much fruit as the lower
yielding trees. No differences in yield effi-
ciencies or fruit size were found.
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Corvallis, Oregon

In Corvallis, tree losses on Gi 473/10
were higher than for any of the other root-
stocks (Table 6). There were no significant
differences in tree survival for any of the
other rootstocks. The largest trees were
on Mazzard, W10, and W13, whereas the
smallest trees were on W72, G5, G7, W53,
G3, and Gi 473/10. The largest trees were
about twice the size of the smallest, as mea-
sured by TCA. The amount of root sucker-
ing was rated rather than counted, with Gi
473/10, G7, and W13 rated as having the
most root suckers, more than double the
ratings of Mazzard and Mahaleb.

The yields of trees on Gi 473/10 were not
included in the analysis because of the sig-
nificant tree mortality. ‘Bing’ trees on GO,
W10, W53, W13, and W154 had the high-
est cumulative yields, more than double the
yield of trees on Mahaleb and Mazzard (Ta-
ble 6). Trees on these standard rootstocks
had significantly lower yields than all the
others. With the larger tree size and lower
yields, trees on Mazzard and Mahaleb had
the lowest cumulative yield efficiencies.
W53 and G3 had the highest yield efficien-
cies. Fruit size showed very few differences
among trees on the different rootstocks.

Hood River, Oregon

No data were collected from the planting
in Hood River in 2005, and therefore cumu-
lative yield through 2004 and the 2004 TCA
were used to calculate cumulative yield ef-
ficiency. Tree survival was good except in
the case of trees on Mazzard where 75% of
the trees died (Table 7). The largest trees
were on Mazzard. The smallest trees, about
30% of Mazzard, were on W72, Gi 473/10,
W53, and G3. The rest of the trees could
be grouped into rootstocks that produced
trees 65 to 75% of standard, which includ-
ed W13, Mahaleb, W10, G6, Gi 318/17,
W154, and W158, and rootstocks that pro-
duced trees about 45% of standard, which
included Gi 195/20, G5, G7, and Tabel®
Edabriz. W154 had significantly more root

Table 7. Seven-year performance of 'Bing' sweet cherry on 16 rootstocks at Hood River, Oregon.

Cumulative yield

Final trunk cross-
sectional area (cm?)

Survival

efficiency

Average fruit weight (g)

2003

(kgrem™y’

Cumulative yield (kg)

Number of suckers

(%)
1998 - 2004

Rootstock

2004

2004

2000 - 2004

2001

2004

191

Mazzard

et s

Mahaleb
G3
G5
G6
G7

Gi 195/20
Gi318/17

Gi 473/10
Tabel®Edabriz
W10

w13

W53

W72

W154

WI158

* Trunk cross-sectional area for 2004 was used to calculate yield efficiency

¥ Means within columns followed by the same letter are not significantly different at P <0.05
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glemmisallsdsdlada suckers than all other rootstocks. The root-
NEETEEERRTEERERRT stocks with the fewest root suckers included
W72, W53, G6, Gi 318/17, Tabel® Edabriz,

c Gi 195/20, G3, and G5.
5 Mazzard yield data were not included in the
HElssessRERR2S8EEE statistical analysis because of the high mortal-
E[Frrrrdr s e m s e ity of trees. The highest yielding trees were
8 on G6, Gi 195/20, and Mahaleb (Table 7).
z The lowest yielding trees (W53, W72, Tabel®
dom wm moow o ow Edabriz, and G3) produced about two-thirds
gg282282cc2scve2E  {he yield of the highest. Gi 473/10 had the
AN highest yield efficiency and W10 and W13

had the lowest. Mahaleb was not significantly
different from the least efficient rootstocks.

=
2 ..
2B lov8 2 0c8vaoooBEum The largest fruit in 2004 were from trees on
E2528%P2883ISIIRILERS W154, W10, Mahaleb, W13, and G6 while
SE Py gnagtaqan A . .
EST |[°eccecesccecccess the smallest fruit were from trees on G7, Gi
© 195/20, W53, Gi 473/10, and G3.
2 . Prosser, Washington
- o0 o0 . .
2o P32e.233535:23 _a Tree mortality at Prosser was high on Maz-
2 =
£<g ; 5 2 é 5 E ; 2 g 2 z ; ;2 Z § 5 zard and some tree losses occurred on WI158
E §7 T mmmmmm === = and W72 (Table 8). There were no differenc-
&) . .
es in mortality among the other rootstocks.
Trees on Mazzard were largest, followed b
9
Saomsddaildsastecnn those on Gi 318/17, W10, and G6 at about
N

80 to 85% of Mazzard. The smallest trees
were on W53, at about 20% the size of trees
on Mazzard. The next smallest group con-
sisted of trees on Gi473/10, W72, and W154,
which were about 40% the size of trees on
Mazzard. G3 and Tabel® Edabriz were about
45% and G5 was about 65% of Mazzard.
W154 and W13 had the most root suckers.
Trees on G7 and G6 had the highest yields,
about four-times the cumulative yield of trees
on W154 or Mazzard, which had the lowest
yield (Table 8). All trees except W53 and
W154 had yields significantly higher than
Mazzard. Trees on G7 and Gi 473/10 had the
highest yield efficiencies, followed by W72,
G3, W53, Gi 195/20, and G5. All trees had
significantly higher yield efficiencies than
those on Mazzard. The largest fruit in 2003

2003

Number of root suckers

(cm?)
2005
8a

Final trunk cross-
sectional area

e

1998 - 2005

Survival
(%)
“Means within columns followed by the same letter are not significantly different at P <0.05

£ were from trees on Mazzard, Mahaleb, W10,
% |o. goe g G6, and G5 while the smallest fruit were
E § E 8285, 5% from trees on G3. In 2004, the largest and
£ |22088c5s5Erzzz22 smallest fruit were from trees on W10 and

Table 8. Eight-year performance of 'Bing' sweet cherry on 16 rootstocks at Prosser, Washington.
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W53, respectively. There were no significant
differences in fruit size in 2005.

Discussion

Tree survival. Tree mortality is an impor-
tant consideration when choosing rootstocks
for new orchards. Across all sites most root-
stocks had good survival, except for Maz-
zard (56%) and Gi 473/10 (75%). The poor
survival of trees on Mazzard was likely due
to poor tree condition upon arrival from the
nursery. First-year mortality of trees on Maz-
zard was noted mainly in British Columbia,
Hood River and Washington. These results
with Mazzard are not consistent with wide-
spread experience by commercial cherry
growers in numerous locations, and thus
should be discounted.

Lang et al. (1998) and Lang and Howell
(2001) reported that several of the rootstocks
in the 1998 NC140 trial (namely, Gi 195/20, Gi
473/10, W53, W154) subsequently proved to
be sensitive or hypersensitive to Prune Dwarf
Virus (PDV) and/or Prunus Necrotic Ringspot
Virus (PNRSV), which are spread via infected
pollen. Virus sensitivity may be a source of
some of the later mortality that occurred in the
trial for trees on these four rootstocks. Other
rootstock trials from different countries have
reported variable mortality levels. A trial in
Vignola, Italy, had mortality levels of 0 to
69% (Lugli and Sansavini, 2008). The highest
mortality was with Tabel® Edabriz and Gisela
4 (Gi 473/10). ‘Lapins’ trees had mortality
values ranging from 0 to 74% in two locations

193

in Italy (Trento and Cosenza), which was
largely attributed to inadequate irrigation (De
Salvador et al., 2008). In another trial in Italy
(Apulia, a hot dry climate where irrigation ap-
parently was not used), mortality of ‘Lapins’
trees ranged from 85% on Gisela 5 to no trees
dead for trees on the rootstocks Avima® Argot
and CABI1E (Godini et al., 2008). Balmer
(2008) had very low mortality with ‘Regina’
trees in Germany on various rootstocks. Also
in Germany, Hilsendegen (2005) reported that
mortality was influenced by location, culti-
var and rootstock, with no tree mortality at
two locations (Weinsberg and Oppenheim),
higher mortality with ‘Hedelfinger’ compared
to ‘Regina’, and at the highest mortality lo-
cation (Bavendorf), three of the five highest
mortality rootstocks were the virus-sensitive
Gi473/10, Gi 195/20, and W154.

Tree size. The trial in Washington pro-
duced the largest trees overall, whereas the
smallest trees were in the Colorado trial
(Table 9). Tree vigor for the rootstocks, aver-
aged across multiple sites, is shown in Table
10, sorted in descending order of TCA. The
rootstocks do not fall into discrete categories,
but certainly trees on Mazzard were consis-
tently vigorous (standard sized), and W72,
G3 and W53 consistently produced among
the smallest trees. Mahaleb, W13, G6 and
W10 appear to be less vigorous than Maz-
zard on this listing, but at specific sites (BC
and CO), Mabhaleb actually produced trees
similar to or larger than Mazzard (Tables 4
and 5). On average, the commercially avail-

Table 9. Location effects across all rootstocks (excluding Gi 473/10, Gi 318/17, and W154) on tree vigor (trunk
cross-sectional area), cumulative yield and average fruit weight.

Location Trunk cross-sectional Cumulative yield Average fruit weight
area in 2005 2000-2005 for 2003 and 2004

(cm?) (kg) (2

British Columbia 195.8 59.0 9.8

Colorado 106.3 5.2 7.1

Corvallis, Oregon 163.6 40.5 7.8

Hood River, Oregon - - 9.4

Washington 257.2 97.8 7.3

“ Hood River location only collected data to the end of 2004. At that time the means for trunk cross-sectional area and cumulative

yield were 181.2 cm? and 116.6 kg, respectively.
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Table 10. Trunk cross-sectional area, cumulative yield, average fruit weight and cumulative yield efficiency
of rootstocks averaged across locations for data from Summerland (BC), Prosser (WA), Corvallis (OR) and
Hotchkiss (CO). Rootstocks Gi 473/10, Gi 318/17, and W154 were not present in Colorado and have been

excluded from this table.

Rootstock Trunk cross-sectional ~ Cumulative yield froom  Cumulative yield  Average fruit weight
area in 2005 2000-2005 efficiency in 2005 in 2003 and 2004

(cm?) (kg) (kg-em?) (&)

Mazzard 263.5 20.5 0.078 8.6

Mahaleb 231.8 422 0.182 8.5

W13 228.8 42.7 0.187 8.1

G6 2249 74.7 0.332 8.3

W10 2225 54.0 0.243 8.6

W158 195.2 47.2 0.242 6.9

Gi 195/20 177.4 68.2 0.385 8.0

G7 158.8 77.1 0.486 8.0

G5 155.5 68.2 0.439 8.1

Tabel“Edabriz 144.7 49.9 0.345 8.1

W72 132.8 54.9 0.414 8.0

G3 118.2 57.1 0.483 7.9

W53 95.5 38.5 0.403 7.4

able rootstocks G3, G5 and G6 produced
trees 45%, 59% and 85%, respectively, of
the size of those on Mazzard (Table 10). The
rootstock X location interaction means that
caution is required when looking at trends in
Table 10. It is especially unwise to make any
assumption about performance at locations
where the rootstocks were not tested.

In a trial in Poland, the largest trees were
on Mazzard F12/1 and Maxma 14, whereas
the smallest were on Tabel® Edabriz and P-HL
C (Grzyb et al., 2008). A trial in Slovenia had
results similar to the Polish trial, with trees on
Mazzard F12/1 and Maxma 14 being the larg-
est and the trees on Tabel® Edabriz and W72
the smallest (Usenik et al., 2008). The differ-
ences in tree size when comparing all of the
various rootstock trials that have been carried
out could be due to different soils, climates,
and management factors like irrigation, as
well as different scion cultivars.

Root suckers. Root suckers tended to be
highest for the P. cerasus rootstocks, i.e., Ta-
bel® Edabriz and the Weiroot series. De Sal-
vador et al. (2008) found a similar trend, but
they also observed suckering of Avima® Argot
rootstock (an open-pollinated selection of SL
64 [P. mahaleb]) to be similar to the P, cerasus

rootstocks. In contrast, Charlot et al. (2005)
reported low levels of suckering with Tabel®
Edabriz rootstock in various trials in France.
Yield. Previous studies have shown that
ranking of rootstocks for yield can be depen-
dent on location and scion cultivar (De Sal-
vador et al., 2008; Godini et al., 2008; Lugli
and Sansavini, 2008; Usenik et al., 2008).
In the present study, scion cultivar was con-
stant at all sites so the differences in yield
are largely due to location. The Hood River,
Oregon, location had the highest cumulative
yield of all the trials even though yield data
for 2005 were not recorded (Table 9, foot-
note). The lowest yielding location was Col-
orado. Across all locations, trees on G6 and
G7 yielded the most, followed by trees on G5
and Gi 195/20 (Table 10). The lowest yield-
ing trees were on Mazzard. It should be noted
that yield records for Mazzard were based on
relatively few replicate trees at some loca-
tions, due to the high tree mortality in the first
growing season, as previously mentioned.
Cumulative yield efficiency averaged
across all sites (Table 10) was lowest for
Mazzard, and this was consistent for every
reporting location except Hood River. The
next lowest group of rootstocks included the
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other industry standard, Mahaleb, as well as
W13. The highest yield efficiency was with
G7 and G3, followed by G5, W72 and W53,
all of which were about twice or more as
yield-efficient as Mahaleb, and five-times or
more as efficient as Mazzard. Both Gi 195/20
and W53 are unlikely to be commercially vi-
able due to virus sensitivity (Lang and How-
ell, 2001), leaving G3, G5 and G7 and W72
as highly yield-efficient rootstocks that pro-
vide a useful range of vigor levels.

Fruit size. Among locations, the largest
fruit in 2003 and 2004 were at British Co-
lumbia and Hood River, while the smallest
fruit were at Colorado and Washington. Av-
eraged over all locations, the trees producing
the largest fruit were on Mazzard and W10
whereas the smallest fruit were produced on
trees on the rootstocks W158, W53 and G3.

Conclusions

This study showed that several new root-
stocks are more productive and precocious
than the standard cherry rootstocks Mazzard
and Mabhaleb, while providing a range of re-
duced vigor levels. Such rootstocks are wor-
thy of larger scale grower trials, but manage-
ment practices will need to be modified from
those used for the traditional rootstocks (Lang,
2005). The more dwarfing the rootstock, the
more intensive the management may need
to be. When managed conventionally, trees
on these dwarfing, productive rootstocks can
lose vigor, resulting in stunting and poor fruit
quality. Production practices that may require
modification for growing cherries on less vig-
orous rootstocks include attention to early
training, pruning, optimum fertility and irriga-
tion, and crop load management.
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