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PROGRESS & PRINCIPAL ACCOMPLISHMENTS

1994 NC-140 Apple Rootstock Trial

As part of the 1994 NC-140 Apple Rootstock Trid, a
planting of Gala on 17 rootstock was established at the
University of Massachusetts Cold Spring Orchard
Research & Education Center in 1994. The planting
included ten replications in arandomized-compl ete-block

design.

Trunk cross-sectiona area (TCA), root suckering,
yidd, yiddefficiency, and fruit weight al were affectedin
2002 by rootstock (Table 1). Largest treeswereonV.1
and M.26 EMLA, and the smallest trees were on P.22,
M.27 EMLA, B.491, and P.16. The greatest amount of
cumulative (1994-2002) root suckering resulted fromtrees

Table 1. Trunk crosssectional area, suckering, yidld, yield efficiency, and fruit weight in 2002 of Gala trees on several rootstocksin the
M assachusetts planting of the 1994 NC-140 Apple Rootstock Trial. All values are |l east-squares means, adjusted for missing subclasses anc
for crop load in the case of 2002 fruit weight.”
Yield efficiency
Trunk Root Yield per tree (kg) (kg/cm? TCA) Fruit weight (g)
Cross- suckers

secti one;l (no./tree, Cumulative Cumulative Average
Rootstock aea(cm’) 1994-2002) 2002 (1996-2002) 2002  (1996-2002) 2002  (1996-2002)
B.9 38.7 ef 12.5 bede 41 defg 139 def 1.05 abc 3.64ab 133 ab 145 cd
B.469 28.5f1g 7.9 cde 25fgh 102 fg 0.88 abc 3.66 ab 123 bc 137d
B.491 18.6 gh 8.0 cde 17h 72gh 0.96 abc 3.97a 133 ab 139d
M.9 EMLA 56.0cde  11.3 bcde 50 cde 182 bede 0.89 abc 3.30ab 143 &b 159 abc
M.9 Fleuren 56 42.0def  329ab 47 cdef 155 def 1.13ab 3.77a 150 a 158 abc
M.9 Pajam 1 58.8 cd 25.3 abed 58 bed 195 bede 1.02 abc 33lab 146 a 161 ab
M.9 Pajam 2 73.0b 36.3a 73 ab 243 ab 1.02 abc 3.38ab 150 a 161 ab
M.9 RN29 64.3c 22.9 abcde 63 bc 224 be 0.99 abc 3.47 ab 150 a 165 a
M.9NAKBT337 51.7cde 17.2abcde 51 bede 177 cde 0.98 abc 3.42ab 146 a 159 abc
M.26 EMLA 85.5ab 18e 69 bc 223 bc 0.80 bc 2.68b 146 a 162 a
M.27 EMLA 12.7gh 6.4 de 11h 48 gh 0.86 abc 4.00 a 133 ab 137d
Mark 34.6efg  20.0 abcde 27 efgh 119 efg 0.75bc 342ab 127 abc 147 abcd
0.3 51.7cde  29.5abc 60 bcd 206 bcd 117a 4.04 a 143 ab 146 bed
P.2 52.0 cde 5.7 de 49 cdef 167 cde 0.95 abc 3.22ab 146 a 156 abc
P.16 23.1fgh  31.2ahc 21 gh 85 fgh 0.91 abc 371lab 140 ab 149 abcd
pP.22 8.0h 8.7 cde 6h 30h 0.72c 3.73a 106 ¢ 118 e
V.1 93.7a 18.9 abcde 93a 299 a 0.98 abc 3.22ab 146 a 166 a
? Means were separated within columns by Tukey:s HSD P = 0.05).
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Figurel. Trunk cross-sectional areaof Galatreesonsix M.9strains
in the 1994 NC-140 Apple Rootstock Trial in Massachusetts.
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Figure 2. Root suckering of Galatreeson six M.9 strainsin the
1994 NC-140 Apple Rootstock Trial in Massachusetts.
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Figure3. Cumulativeyield of Galatreesonsix M.9 strainsinthe
1994 NC-140 Apple Rootstock Trial in Massachusetts.
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on M.9 Pgam 2, M.9 Fleuren 56, P.16, and O.3, and the
least resulted from trees on M.26 EMLA, M.27 EMLA,
P.2, B.469, B.491, and P.22. V.1 and M.9 Pgjam 2

2

resulted in the greatest yields in 2002, and P.22, M.27
EMLA, B.491, and P.16 resulted in the lowest.
Cumulatively (1996-2002), the greatest yields came from
treesonV.1and M.9 Pgjam 2, and thelowest yieldscame
from trees on P.22, M.27 EMLA, B.491, and P.16. In
2002, 0.3, and M.9 Heuren 56 resulted in the most yield
efficient trees, and P.22, and M .26 EMLA resulted in the
least efficient. Cumulatively (1996-2002), the most
efficient trees were on 0.3, M.27 EMLA, B.491, M.9
Fleuren 56, and P.22, and the |l east efficient wereon M .26
EMLA. In 2002, M.9 Fleuren 56, M.9 Pgam 2, M.9
RN29,M.9Pgam1, M.ONAKBT337,M.26 EMLA,P.2,
and V.1 resulted in the largest fruit, and P.22, B.469, and
Mark resultedinthesmallest. Averagefruitweight for the
fruiting life of the planting (1996-2002) was grestest for
treeson V.1, M.9 RN29, and M.26 EMLA and smallest
for trees on P.22.

Since sx grains of M.9 are included in this
experiment, itisinteresting to study variation among them.
TCA varied significantly among the six strains (Figure 1),
with trees on M.9 Pgjam 2 74% larger than treeson M.9
Fleuren 56. Root suckering was greatest from trees on
M.9 Pgjam 2 and least from treeson M.9 EMLA (Figure
2). Cumulativeyield per tree (Figure 3) followed asimilar
trend to TCA; and, trees of the six strains were similarly
yield efficient.

1994 NC-140 Peach Rootstock Trial

Aspart of the 1994 NC-140 Peach Rootstock Trid, a
planting of Redhaven on 13 rootstocks was established at
the University of Massachusetts Cold Spring Orchard
Research & Education Center in 1994. The planting
included eight replications in a randomized-complete-
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Figure 4. Trunk damage in Redhaven treesin the 1994 NC-140
Peach Rootstock Trial in Massachusetts.




Table2. Trunk cross-sectional area, suckering, yield, yield efficiency, and fruit weight in 2002 of Galatrees on various rootstocksin the
M assachusetts planting of the 1998 NC-140 A pple Rootstock Trial. All values are |east-squares means, adjusted for missing subclasses.”

Yield efficiency
Trunk Root Yield per tree (kg) (kg/cm2 TCA) Fruit weight (g)
Cross- suckers
sectional  (no.ftree, Cumulative Cumulative Average

Rootstock aea(cm?’) 1998-2002) 002 (1999-2002) 2002 (1999-2002) 2002  (1999-2002)
G.16 135a  0O4a 132a 240a 0.92b 171a 104 b 107b
M.9 75b  03a 11.3a 17.8a 150a 232a 124 a 125a
M.9 EMLA 6.7b  03a 95a 145a 147a 221a 119a 121a

? Means were separated within columns by Tukey:s HSD (P = 0.05).

Table3. Trunk cross-sectiona area, suckering, yield, yield efficiency, and fruit weight in 2002 of Mclntosh trees on several rootstocksin
the Massachusetts planting of the 1999 NC-140 Dwarf Apple Rootstock Trial. All values are least-squares means, adjusted for missing
subclasses.”

Yield efficiency
Trunk Root Yield per tree (kg) (kg/cm?® TCA) Fruit weight (g)
Cross- suckers
sectionad  (no/tree, Cumulative Cumulative Average

Rootstock area(cm’) 1999-2002) o2 (2001-02) 2002 (2001-02) 2002 (2001-02)
CG.3041 10.6 bed 0.0a 84ab 115ab 0.8la 110a 135a 142 a
CG.4013 19.7a 05a 136a 235a 0.68 a 117a 149 a 153 a
CG.5179 14.4 abc 03a 10.1ab 186 ab 0.69a 1.29a 130a 150a
CG.5202 16.6 ab 00a 7.7ab 17.1ab 050a 1.06a 133a 152a
G.16N 8.8cd 00a 45b 99b 047a 101a 124 a 159 a
G.16T 10.0 bed 00a 4.4b 10.1b 044a 104a 114a 139a
M.26 EMLA 10.8 bed 00a 32b 53b 0.30a 0.48a 125a 132a
M.9 NAKBT337 5.7d 0.0a 2.8b 55b 0.51a 10la 132a 156 a
Supporter 1 8.8cd 00a 47b 10.1b 049a 106a 115a 127 a
Supporter 2 10.6 bed 05a 6.8ab 12.7 ab 0.70a 130a 125a 128 a
Supporter 3 11.7 bc 00a 7.0ab 15.8ab 0.60a 134a 136a 155a

? Means were separated within columns by Tukey:s HSD (P = 0.05).

block design. These trees were removed in December on 12 of the rootstocks.

Trees on |Ishtara showed

2001, and final datafor tree performance were presented
inthe 2001 report. At removal, treewere pulled fromthe
ground, and achainsaw cut was made acrosstherootstock
shank at about the original ground level. The degree of
trunk damage (primarily from peach tree borer) was
assessed visually and recorded as percent of the trunk
circumference affected. Figure 4 presents these data.
Significant trunk damage occurred during the life of trees

significantly less damage than trees on any of the other
rootstocks. Thisdifference appearstoberelatedtoatrue
resistance to peach tree borer in Ishtara.

1998 NC-140 Apple Rootstock Trial

Aspart of the 1998 NC-140 Apple Rootstock Trid, a
planting of Galaon threerootstockswas established at the



Table4. Trunk cross-sectiona area, suckering, yield, yield efficiency, and fruit weight in 2002 of Mclntosh trees on several rootstocksin
the Massachusetts planting of the 1999 NC-140 Semidwarf Apple Rootstock Trial. All values are least-squares means, adjusted for missing
subclasses.”
Yield efficiency
Trunk Root Yield per tree (kg) (kg/cm? TCA) Fruit weight (g)
Cross- suckers
sectional  (no.ftree, Cumulative Cumulative Average

Rootstock area(cm?)  1999-2002) 2002 (2001-02) 2002 (2001-02) 2002 (2001-02)
CG.4814 9.3b 9.2a 9.3ab 128a 0.96 a 129a 148 ab 152 a
CG.7707 105b 2.2ab 79ab 84a 0.78 ab 0.83ab 158 a 160 a
G.30N 194a 0.2b 106a 140a 0.55 abc 0.74 ab 156 ab 163a
M.26 EMLA 9.1b 00b 39b b2a 0.41 bc 0.56b 127b 127 a
M.7 EMLA 19.7a 87a 40b 6.6a 0.20c 0.31lb 151ab 163a
Supporter 4 183a 0.3b 52ab 90a 0.30c 0.54b 135ab 157 a
Z Means were separated within columns by Tukey-s HSD (P = 0.05).

University of Massachusetts Cold Spring Orchard
Research & Education Center in 1998. The experiment
was a randomized-complete-block design with ten
replications.

Rootstock significantly affected TCA &fter the fifth
growing season (2002) (Table 2), with trees on G.16

Rootstock significantly affected TCA and yield per
tree after the fourth growing season (2002) but did not
affect cumulaive (1999-2002) root suckering, yield
efficiency, or fruit size (Table 3). Largest treeswere on
CG.4013, CG.5202, and CG.5179, and the smallest were
on M.9 NAKBT337, G.16N, and Supporter 1. CG.4013

significantly larger than those on M.9
or M.9 EMLA. Cumulative (1998
2002) root suckering was smilar
among the three rootstocks. Yield in
2002 and cumulatively (2000-2001)
were not affected by rootstock. In
2002, trees on M.9 and M.9 EMLA

Table 5. Trunk cross-sectional area at planting and in October, the number of usable
feathers at planting, and suckering in 2002 of Gala trees on several rootstocks in the
Massachusetts planting of the 2002 NC-140 Apple Rootstock Trial. All values are
| east-squares means, adjusted for missing subclasses.

Trunk Trunk
were significantly more yield efficient Cross cross-
that those on G.16, but cumulatively sectional Usable sectional Root
(1999-2002), there were no significant ?faiet‘iit afe?;ﬁ g:: ?gggr (ﬁéc/'ﬁ:
differences. BOth 1n 2_002 and on Rootstock P (cmz)g (nE))./tree)g (cm?) 2002) ’
average for the fruiting life of the tria
(1999-2002), M.9 and M.9 EMLA
resulted in larger fruit than G.16. B.9 (Europe) 10c 00a 1.3bcd 0.0a
B.9 (Treco) 1.1abc 04a l4abed  00a
M.26 EMLA 12ab 19a 1.6 abc 00a
1999 NC-140 Dwarf M.26 NAKB l4a 19a 19a 00a
Apple Rootstock Trial M.9 Bergmer 756 10c 00a 1.3 bed 0la
M.9 RN29 l4a 0.7a 18ab 0.0a
As part of the 1999 NC-140 | \ 9nAKBT337 0.8 cd 06a 1lcd 0.0a
Dwarf Apple Rootstock Trid, a | pi4 1.2abc 09a 1.6 abc 0.0a
planting of Mclntosh on 11 rootstocks PiAU 51-11 0.6d 00a 0.8d 02a
was established at the University of PiAu 51-4 1.2 abc 21a 1.8ab 0.0a
Massachusetts Cold Spring Orchard Supporter 4 1.1bc 09a 1.4 abed 0.0a

Research & Education Center in 1999.
Theplantingincluded six replicationsin
a randomized-complete-block design.
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? Means were separated within columns by Tukey-sHSD (P = 0.05).




4). Largest treeswereonM.7 EMLA, G.30N, and
Table 6. Trunk cross-sectional area at planting and in October and Supporter 4, and thesmallest wereonM.26 EMLA,
suckering in 2002 of Redhaven trees on several rootstocks in the ;
Massachusetts planting of the 2002 NC-140 Peach Rootstock Tridl. All CG'48;4’ Zand CG'77kO7Z Greategbsecrur:éjl ?tl ve
values are least-squares means, adjusted for missing subclasses.* (1999' 00 ) root suckering was o 3 Vv rom
trees on CG.4814 and M.7 EMLA, with the least
from treeson M.26 EMLA, G.30N, and Supporter

Trunk Trunk 4. G.30N resultedin themost yield per treein 2002,
Secét‘?&‘ cross and M.26 EMLA and M.7 EMLA resulted in the
ional sectional Root . .
areaat areain suckers least. Rootstock did not affect cumulative (2001-
planting October (no./tree, 02) yield per tree. Treeson CG.4814 and CG.7707
Rootstock (cm’) (cm’) 2002) were the most yield efficient in 2002, and trees on
M.7 EMLA and Supporter 4 were the least
Adesto 101 0.5 be 21b 00a efficient. Cumulative (2001-02) efficiency wasnot
Cadaman 0.7 ab 42a 00a affected by rootstock. Weight wasgreatest of fruit
Lovell 0.6 abc 39a 00a from treeson CG.7707 and least of fruit from trees
MRS 08a 24b 0la on M.26 EMLA. Average (2001-02) fruit weight
Penta 0.6 abc 18b 00a was not affected by rootstock.
Pumiselect 04c 27b 0.0a
VSvV-1 0.7.ab 26D 00a 2002 NC-140 Apple Rootstock Trial
VVA-1 0.5bc 21b 0.3a

As part of the 2002 NC-140 Apple Rootstock
2 Means were separated within columns by Tukey:s HSD (P = 0.05). Trid, a planting of Gaa on 11 rootstocks was
established at the University of Massachusetts Cold
resulted in the most yield in 2002 and cumulatively (2001-  Spring Orchard Research & Education Center in 2002.
02), and M.9 NAKBT337, M.26 EMLA, G.16T, G.16N, The planting included seven replicationsin arandomized-
and Supporter 1 resulted in the least. complete-block design.

Rootstock affected TCA at planting and at the end of

1999 NC-140 Table 7. Trunk cross-sectional areain 2002 of Cortland, Rogers Red MclIntosh, Macoun, and Pioneer
Semidwarf Appl e Mac trees on several rootstocks planted in 1995. All values areleast-squares means adjusted for missing
. subclasses.”
Rootstock Trial
As part of the 1999 Rootstock Cortland Macoun Mclntosh Pioneer Mac Average

NC-140 Semidwarf
Apple Rootstock Trid,
a planting of Mclntosh

Trunk cross-sectional area (cm?)

on Sx rootstocks was B.146 79 116 30 11.1 8.4cd

bliched = the Uri B.469 152 14.0 16.1 16.0 154c¢
establi at the Uni- B.491 9.0 13.0 112 10.1 10.8 cd
versity of Massachu- M.9 235 212 253 19.8 224b
setts Cold Spring Or- M.9 NAKBT337 20.7 215 238 27.4 234D
chard Research & Edu- Mark 39.1 382 36.4 438 394a
cation Center in 1999. E'is Zg-g 22-‘1‘ 12-5 2;3 22-33
The p'?.‘“”.g included | -, 6.4 6.2 65 6.3 6.3d
sx replications In-a | 39.2 44.7 46.3 46.3 441a
randomized-compl ete- V.3 16.9 17.6 17.6 209 183b
block design. A 186 197 19.1 215

Rootstock  signifi- verege oa ra -a ~@

Cantly affegted T.C A, Z Overall rootstock means and overal cultivar means were separated by Tukey=s HSD (P = 0.05).
rc_)Ot SUCI_(e_” ng yied, Rootstock means were not separated within cultivar, since cultivar and rootstock did not interact
yidd efficiency, and significantly.

fruit Szein 2002 (Table




Table 8. Yieldin 2002 and cumulative yield of Cortland, Rogers Red Mclntosh, Macoun, and Pioneer
Mac trees on several rootstocks planted in 1995. All values are least-squares means adjusted for missing
subclasses.?
Rootstock Cortland Macoun Mclntosh Pioneer Mac Average

Yield per tree (2002, kg)
B.146 24e 6.5e 2.2d 6.5cd 4.4d
B.469 15.1de 115e 14.9 bc 14.1 bed 13.9d
B.491 94e 19.0 cde 104 cd 8.8cd 11.9d
M.9 25.2 abc 28.3bc 23.0ab 20.2b 24.2 bc
M.9 NAKBT337 23.7bc 13.6de 223 ab 22.6ab 206 c
Mark 344a 329b 254a 24.1ab 29.2 ab
P.2 23.1bcd 29.3bc 220ab 232ab 24.4bc
P.16 6.4e 70e 6.4 cd 8.4cd 7.0d
P.22 71le 9le 7.0cd 57d 7.2d
V.l 30.3ab 532a 256a 30.6a 349a
V.3 19.6 cd 23.4 bed 231ab 17.6 bc 209¢c
Average 179a 213a 16.6a 165a

Cumulative yield per tree (1997-2002, kg)

B.146 l4e 16e 7f 15d 13d
B.469 32de 28 de 33 cde 28 cd 30d
B.491 24 e 39cd 24 def 21d 27d
M.9 51 bc 56 ¢ 52 ab 41 abc 50 bc
M.9 NAKBT337 47 bed 41cd 45 be 45 he d4c
Mark 86 a 74 &b 65a 55 ab 70a
P.2 53 bc 57 bc 42 bed 48 ab 50 bc
P.16 17e 17e 20 ef 25cd 20d
P.22 21e 15e 18 ef 17d 18d
V.l 62 b 80a 50 abc 57a 62 ab
V.3 44 cd 50¢c 52 ab 40 bc 46 ¢
Average 41 a 43 a 37a 36a
? Overall rootstock means and overall cultivar means were separated by Tukeys HSD (P = 0.05).
Rootstock means within cultivar were separated by t test (P = 0.01).

the season but did not affect the number of usablefeathers
a planting or the root suckering in 2002 (Table 5). The
largest trees at planting and at the end of the season were
onM.26 EMLA, andthesmallest wereon PiIAu51-11 and
M.9 NAKBT337.

2002 NC-140 Peach Rootstock Trial

As part of the 2002 NC-140 Peach Rootstock Trial, a
planting of Redhaven on eight rootstocks was established
at Clarkdale Fruit Farm (Deerfield, Massachusetts) in
2002. The planting included eight replications in a
randomized-complete-block design. Rootstock affected
TCA at planting and at the end of the growing season but
did not affect root suckeringin 2002 (Table6). At planting,
treeson MRS, V SV-1, and Cadaman werethelargest, and
6

those on Pumisdlect, VVA-1, and Adesto 101 were the
smallest. Attheend of the season, treeson Cadaman and
Lovedl were dgnificantly larger than dl other
combinations.

1995 Massachusetts-Maine-Nova Scotia
Scion/Rootstock Trial

In 1995, a trial was established at three locations
(Belchertown, MA, Monmouth, ME, and Kentville, NS)
including Rogers Red Mclntosh, Cortland, Macoun, and
Pioneer Mac on 11 different rootstocks. The experiment
was a randomized-complete-block/split-plot design at
each site, with cultivar asthe whole plot and rootstock as
the split plot. Each siteincluded seven replications. Only
M assachusetts data are presented in this report.



Table 9. Yied efficiency in 2002 and cumulative yield efficiency of Cortland, Rogers Red Mclntost
Macoun, and Pioneer Mac trees on several rootstocks plantedin 1995. All values areleast-squares mear
adjusted for missing subclasses.”
Rootstock Cortland Macoun Mcintosh  Pioneer Mac Average
Yield efficiency (2002, kg/cm? TCA)

B.146 0.47 0.65 0.48 0.55 054c
B.469 1.05 0.67 0.97 0.92 0.90 abc
B.491 117 153 0.96 0.86 1.13abhc
M.9 117 134 0.90 1.05 1.11 abc
M.9 NAKBT337 1.08 0.81 1.08 0.89 0.96 abc
Mark 0.88 091 0.71 0.57 0.76 c
P.2 1.04 121 1.82 0.90 1.24 &b
P.16 143 144 1.26 0.97 1.28a
P.22 1.13 0.68 1.09 0.98 0.97 abc
V.1 0.80 1.23 0.55 0.68 0.81 bc
V.3 117 134 133 0.84 1.17 abc
Average 1.04a 1.07a 101la 0.84a

Cumulative yield efficiency (1997-2002, kg/cm? TCA)
B.146 1.78 1.50 1.93 1.39 1.65 cd
B.469 2.36 1.98 221 1.85 2.10 bed
B.491 3.08 3.03 213 214 2.59 bc
M.9 234 271 2.02 211 2.30 bc
M.9 NAKBT337 2.18 241 2.09 1.80 2.12 bed
Mark 2.30 2.05 1.78 1.29 1.86 cd
P.2 2.37 2.49 3.15 1.88 2.47 bc
P.16 3.99 3.65 4.27 3.63 3.89a
P.22 334 2.39 3.00 2.75 2.87b
V.1 1.63 1.89 1.09 1.25 1.46d
V.3 2.70 2.82 294 1.96 2.61b
Average 255a 245a 242a 208 a
z Overall rootstock means and overall cultivar means were separated by Tukey-s HSD (P = 0.05)
Rootstock means were not separated within cultivar, since cultivar and rootstock did not interac
significantly.

TCA wasnot affected by cultivar or theinteraction of
cultivar and rootstock; however, rootstock affected TCA
sgnificantly (Table 7). Specificaly, across dl cultivars,
the largest treeswere on V.1 and Mark, and the smallest
were on P.16 and P.22.

Yield in 2002 was affected by rootstock and the
interaction of cultivar and rootstock, but not cultivar (Table
8). Over dl cultivars, treeson V.1 and Mark yielded the
most in 2002, and those on B.146, P.16, P.22, B.491, and
B.469 yielded the least. Although significant, the
interaction of rootstock and cultivar did not result in
dramatic variation in therelative affects of rootstock from
cultivar to cultivar. Cumulative yields (1997-2002)
likewisewereaffected by rootstock and theinteraction of
cultivar and rootstock, but not by cultivar (Table 8). Over

al cultivars, Mark and V.1 resulted in the greatest
cumulative yields per tree, and B.146, P.22, P.16, B.491,
and B.469 resulted in the least. Although the interaction
of cultivar and rootstock was statisticaly significant, as
with yield per tree in 2002, little variation in rootstock
responseexisted among cultivars. Yiedefficiency in 2002
and cumulative yield efficiency (1997-2002) were
affected by rootstock only (Table 9). The most efficient
treesin 2002 and cumul atively were on P.16, and the least
efficient were on V.1, Mark, and B.146.

In 2002, fruit weight was affected by cultivar,
rootstock, and the interaction of rootstock and cultivar
(Table10). Acrossall rootstocks, Cortland produced the
largest fruit in 2002, and Macoun produced the smallest.
Acrossall cultivars, M.9NAKBT337,M.9, V.1, V.3, and

7



Table10. Fruit weight in 2002 and average fruit weight of Cortland, Rogers Red Mclntosh, Macoun, and
Pioneer Mac trees on several rootstocks planted in 1995. All values are least-squares means adjusted for
missing subclasses and for crop load in the case of fruit weight in 2002.7
Rootstock Cortland Macoun Mcintosh  Pioneer Mac Average
Fruit weight (2002, g)

B.146 130 e 130a 149 ¢ 135¢c 134d
B.469 187 cd 134 a 167 abc 150 be 160 bc
B.491 202 be 156 a 156 bc 162 &b 169 abc
M.9 211ab 154a 180a 174 &b 180a
M.9 NAKBT337 225a 144 a 176 a 178a 18la
Mark 209 ab 158a 166 abc 162 &b 174 &b
P.2 210 &b 154 a 177a 162 &b 176 a
P.16 192 ¢ 154 a 167 abc 169 ab 170 &b
P.22 174d 124a 150c¢ 151 be 150 cd
V.1 216 ab 156 a 170 ab 170 ab 178 a
V.3 217 ab 157 a 178a 162 ab 178 a
Average 198 a 147c 167b 161b

Average fruit weight (1997-2002, g)
B.146 168d 129a 122 f 152 bed 143d
B.469 195c¢ 158a 157 bed 154 bed 166 bc
B.491 206 bc 153a 156 bed 157 abcd 168 b
M.9 222 a 147 a 175ab 166 ab 177 &b
M.9 NAKBT337 218 ab 159a 167 abc 172 a 179 ab
Mark 218 ab 155a 165 abc 162 abc 175 &
P.2 215ab 146 a 156 cd 157 abcd 169 b
P.16 196 c 152a 135 ef 141d 156 cd
P.22 174d 146 a 146 de 146 cd 153 cd
V.l 229 a 160 a 176 a 173a 184 a
V.3 220 ab 151a 164 abc 163 abc 175ab
Average 205a 151b 156 b 158 b
z Overall rootstock means and overall cultivar means were separated by Tukey-s HSD (P = 0.05).
Rootstock means within cultivar were separated by t test (P = 0.01).

P.2 resulted in the largest fruit, and B.146 and P.22
resulted in the smallest. Little variation in these relative
differences existed among cultivars, except that within
Macoun, rootstock did not affect fruit weight. Averaged
across the fruiting life (1997-2002) of the trees, fruit
weight was affected by cultivar, rootstock, and the
interaction of rootstock and cultivar (Table 10). Over dll
rootstocks, Cortland fruit were significantly larger than
those of the other three cultivars. Over al cultivars, V.1,
M.9 NAKBT337, M.9, V.3, and Mark resulted in the
largest fruit, and B.146, P.16, and P.22 resulted in the
smallest. Asin 2002, the relative rootstock effects were
smilar for Cortland, MclIntosh, and Pioneer Mac, but
rootstock did not affect Macoun fruit weight.
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1995 Massachusetts-New Brunswick-
Pennsylvania Ginger Gold Rootstock Trial

In 1995, atrial was established in Belchertown, MA,
University Park, PA, and Bouctouche, NB including
Ginger Gold on 10 rootstocks. The experiment was a
randomi zed-compl ete-block design with 10 replicationsat
each site. Only Massachusetts data are reported here.

At theend of the 2002 growing season, treeson Mark
and V.1 werethelargest, and those on B.469, P.16, P.22,
B.491, and V.3werethesmallest (Table11). In2002 and
cumulatively (1997-2002), Mark and V.1 resulted in the
greatest yields per tree, and B.469, P.22, V.3, P.16, and
B.491 resulted in the lowest yidds. In 2002, yield



of fruit weight in 2002.

Table 11. Trunk cross-sectional area, yield, yield efficiency, and fruit weight in 2002 of Ginger Gold trees on severa
rootstocks planted in 1995. All values are | east-squares means, adjusted for missing subclasses and for crop load in the case

Yield efficiency
Trunk Yield per tree (kg) (kg/cm? TCA) Fruit weight (g)
Cross-
w:tiona; Cumulative Cumulative Average

Rootstock aea(cm’) 2002  (1997-2002) 2002  (1997-2002) 2002  (1997-2002)
B.9 326b  27.0b 62¢ 0.85b 1.99b 229a 231a
B.469 55¢ 6.0d 13d 1.09 ab 224 ab 160 ¢ 131c
B.491 103¢  14.2cd 28d 139a 2.64ab 219 ab 208 ab
M.9NAKBT337 319b  30.9b 70 be 1.08 ab 2.37ab 235a 226 ab
Mark 488a  466a 111a 0.9 b 2.29ab 212ab 211ab
P.2 283b  25.1bc 57¢ 0.91b 2.03b 213 ab 216 ab
P.16 94c  13.0d 29d 143a 3.09a 211ab 196 b
P.22 96¢ 9.1d 21d 0.98 ab 230 ab 194 b 196 b
V.1 480a  435a 93 ab 0.93b 1.97b 223 b 225 ab
V.3 105¢  12.6d 24d 1.27 ab 2.15b 207 &b 196 b

? Means were separated within columns by Tukey:s HSD (P = 0.05).

the case of fruit weight in 2002.”

Table 12. Trunk cross-sectional area, yield, yield efficiency, and fruit weight in 2002 of Rogers Red Mclntosh trees on
several rootstocks planted in 1996. All values arel east-squares means, adjusted for missing subclasses and for crop loadir

Yield efficiency
Trunk Yield per tree (kg) (kglem? TCA) Fruit weight (g)
Cross-
secti onazl Cumulative Cumulative Average

Rootstock aea(cm) 2002  (1998-2002) 2002  (1998-2002) 2002 (1998-2002)
V.1 16.1b 27.1b 48 b 1.69 ab 3.07ab 121a 126 b
V.2 21.7b 30.2b 53b 1.36 bc 2.35b 124 a 135 ab
V.3 12.3b 209b 43b 180a 3.62a 120 a 123 b
V.4 62.2 a 57.1a Na 0.99c 153c¢ 127 a 141 a
V.7 236b 36.2b 60 ab 1.48 ab 2.49b 133 a 135ab
M.26 EMLA 216b 315hb 57b 153 ab 277hb 125a 135ab

? Means were separated within columns by Tukey=s HSD (P = 0.05).

efficiency was greatest of trees on P.16 and B.491 and
least of treeson B.9, P.2, V.1, and Mark. Cumulatively
(1997-2002), trees on P.16 were the most yield efficient,
and those on V.1, B.9, P.2, and V.3 were the least
efficient. Weight in 2002 was greatest of fruit from trees
on M.9NAKBT337 and B.9, and least of fruit from trees
on B.469. B.9 resulted in the greatest fruit weight
averaged over thefruiting life of thetrial (1997-2002), and
B.469 resulted in the lowest.

1996 Mcl ntosh Rootstock Trial

In 1996, atria was established at the University of
Massachusetts Cold Spring Orchard Research &
Education Center including RogersRed MclntoshonV .1,
V.2,V.3,V.4, V.7, and M.26 EMLA. The experiment
was a randomized-complete-block design with seven
replications.

After the seventh growing season, trees on V.4 had
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Table 13. Trunk crosssectional areaat planting and in
October in 2002 of Cameo trees on three rootstocks
planted in 2002.%
Trunk Trunk
Cross Cross-
sectiona sectiona
Rootstock aeaa areain
planting October
(cn) (cm?)
B.9 14b 18b
G.16 15b 20ab
M.9 NAKBT337 18a 2.3a
? Meanswere separated within columns by TukeysHSD
(P =0.05).
the largest TCA, the greatest yidd in 2002 and

cumulatively (1998-2002), the lowest yield efficiency in

2002 and cumulatively, and the largest average (1997-
2002) fruit weight (Table 12). The most yield efficient
treesin 2002 and cumulatively wereonV.3. Rootstock did
not affect fruit weight in 2002, but average (1998-2002)
fruit weight was least from treeson V.3 and V.1.

2002 Massachusetts-New Jersey
Cameo Rootstock Trial

In 2002, atriad was established in Belchertown, MA
and Pittstown, NJincluding Cameo on B.9, G.16, and M.9
NAKBT337. The experiment was a randomized-
complete-block design with ten replications at each site.
Only Massachusetts data are presented here.

Rootstock affected trunk circumference at planting
and at the end of the 2002 growing season (Table 13).
Specificaly, treeson M.9 NAKBT337 were significantly
larger than those on B.9 or G.16 at planting, and were
significantly larger than trees on B.9 at the end of the
growing season.

USEFULNESS OF FINDINGS

Wehave defined further the characteristicsof several
rootstocks grown under Massachusetts conditions with
Mclntosh, Pioneer Mac, Gala, Ginger Gold, Cortland,
Macoun, and Cameo as apple scion cultivars and
Redhaven asapeach scion cultivar. Severa rootstocksin
the older plantings show great promise for potentia
commercia adoption.

In addition to the economic benefits associated with
the greater yield efficiency and fruit size of treeson some
of these dwarfing rootstocks, significant benefits are
realized by growers in Massachusetts selling fruit using
pick-your-own techniques. Thesefully dwarf trees seem
particularly suited to pick-your-own marketing, providing
for sgnificantly lesslossdueto fruit drop and poor quality.

WORK PLANNED FOR 2003

All exigting plantings will be maintained in 2003. No M assachusetts-PennsylvaniazNew Brunswick Ginger

new trids are planned. A find report of the

Gold/Rootstock Trid will be developed for publication.
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