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Screening of Graft-compatibility betweeri Akatsuki’ and Several Interstocks of
Related Species and Interspecific Hybrids Grafted on Peach Seedlings™

Masami Y AMAGUCHI, Takashi Hau, Hideaki YAecaki and Mikio Nakano T U
Department of Breeding, National Institute of Fruit Tree Science
National Agriculture and Bio-oriented Research Organization

Tsukuba, Ibaraki 305-8605, Japan

Summary

Ten species of Genus Prunus include 33 cultivars and selections, 28 selections of interspecific hybrid were

tested to estimate the graft compatibility to Akatsuki’ peach using for interstock on peach seedling in

nursery. The scion growth, i.e., tree height, rootstock and interstock circumference, cessation period of shoot

growth and degree of leaf curl differed by interstocks. The correlation coefficient between tree height versus

cessation period of shoot growth, degree and period of leaf curl, was high and significant. Degree of swelling

at upper graft union showed significant correlation with tree height. These results suggested that the leaf curl

is most reliable indicater of graft-incompatibility. Prunus cerasifera, P. armeniaca, Marianna plum, P. mume

were determined graft-incompatible with'  Akatsuki’ scion. In P. tomentosa interstocks, the tree height and

degree of leaf curl varied with selections, and three selections showed graft-compatible to* Akatsuki’.

Hybrids between species belong to subgenus Amygdalus showed highly graft-compatible to' Akatsuki’,

whereas those between species of subgenus Prunophora showed graft-incompatible to' Akatsuki’ . Hybrids

between peach and myrobalan plum demonstrated the wide range of graft-compatibilities, from high to very

low, and of tree height. Thus, these hybrids with high graft-compatiblity were expected breeding materials of

new peach rootstocks with dwarfness and tolerance of water logging. The interstock method is thought to be

useful for the screening of the graft-compatibility of seedlings at the juvenile stage.

Key words: graft-compatibility, interstock, interspecific hybrid, Prunus persica, screening
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Cultivars and selections used for interstocks.

Species and selections

Origin

Prunus tomentosa

P.

P. cerasiferax P. munsoniana

P.

P.

P.

P.

P.

Kyoto 15-8
Kyoto 5-10
Kyoto 5-8
Kyoto shiro
Kyoto 5-6
Kyoto 30-4
Kyoto 5-9
Tsukadaira
Shimamura
IR473-1

IR 748-2

. japonica

Niwaume Komachien
triloba
Ohiyomomo Angyo

. cerasifera

Myrobalan 371-2-1
Myrobalan 290-1-2
Myrobalan 421-3-1
Myrobalan 396-1-1
Myrobalan 420-2-2
Myrobalan 373-1-1
Myrobalan 29C
Myrobalan Tsukadaira

Myrobalan Tsukadaira R

Sudai (Komachienn)

Marianna 2623
Marianna 2624
amexa
Amexa-1
armeniaca
Heiwa
Shinshu-Omi
Goldcot

mume

Nanko
kansuensis
Kanshukuto
persica
Ohatsumomo

Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Kyoto pref. Univ. selection
Selection of Tsukadaira, lida, Nagano
Selection of Okayama Univ.
Introduced from USA
Introduced from USA

Komachien selection
Introduced from Angyo, Saitama

Selection, introduced from USA
Selection, introduced from USA
Selection, introduced from USA
Selection, introduced from USA
Selection, introduced from USA
Selection, introduced from USA
Selection, introduced from USA
Selection of Tsukadaira, lida, Nagano
Selection of Tsukadaira, lida, Nagano
Komachien selection

Selection, introduced from USA
Selection, introduced from USA

Introduced from USA
Japanese cultivar

Released from Nagano FTES?
Introduced from USA
Originated in Wakayama

Introduced from Fukushima

Selected from Japanese native peach

Peach Rootstock Tsukuba 4 Released from NIFTSY

2 Fruit Tree Experiment Station.
¥ Nationa Institute of Fruit Tree Science.
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Table 2. Cross combinations of interspecific hybrids used for
interstocks.

Selection Cross combination

P. cerasiferax P. persica?
R-53-1 Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-53-2  Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-62-2  Myrobalan 420-2-2 x Peach Rootstock Tsukuba 4
R-62-5 Myrobalan 420-2-2 x Peach Rootstock Tsukuba 4
R-62-6  Myrobalan 420-2-2 x Peach Rootstock Tsukuba 4
R-63-1 Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-63-2  Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-63-3 Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-63-4  Myrobalan 421-3-1 x Peach Rootstock Tsukuba 4
R-64-1  Myrobalan 373-1-1 x Peach Rootstock Tsukuba 4
R-64-2  Myrobalan 373-1-1 x Peach Rootstock Tsukuba 4
R-64-3  Myrobalan 373-1-1 x Peach Rootstock Tsukuba 4

P. cerasiferax P. mira
R-65-1 Myrobalan 420-2-2 x P. mira 85174

P. persicax P. mira
R-55-1  Peach Rootstock Tsukuba 4 x P. mira 85193
R-55-2  Peach Rootstock Tsukuba 4 x P. mira 85193
R-55-3  Peach Rootstock Tsukuba 4 x P. mira 85193

P. mira x P. dulcis
R-56-1 P. mira85193x P. dulcis 85124

R-56-2  P. mira 85193x P. dulcis 85124
R-56-3 P. mira85193x P. dulcis 85124
R-56-4 P. mira85193x P. dulcis 85124
R-56-5 P. mira85193% P. dulcis 85124

P. salicina x P.kansuensis
R-73-1  Ozark Premierx P. kansuensis
R-73-2  Ozark Premierx P. kansuensis
P. mumex P. kansuensis
R-74-3  Yakushiumex P. kansuensis
R-74-4  Yakushiumex P. kansuensis
R-75-1  Yoseibaix P. kansuensis
P. salicinax P. mume
PM-1-1 Sordumx Jizoume
(P. salicinax P. mume)x P. salicina
PP-49-7 PM-1-1x Ozark Premier
z Cross combination of species.
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Fig. 1. Positions of circumferences measurement of 1-year-old
peach trees with various interstocks.
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Table 3. Tree heights, circumferences of rootstock, interstock, scion and graft union, period of cessation of shoot growth and start
of leaf curl of 1-year-old * Akatsuki’ trees with interstocks of related species and peach rootstocks.

Interstock cultivars Tree Tree height CSG’ DLC2’ Final Circumference of trees
and selections number  (cm) DLC*  AY B C D E B/C D/E

Prunus tomentosa

PT Kyoto 15-8 5 1124+ 383 74 74 24 54+ 15 70+ 17 42+ 12 57+ 10 40+ 11 168 140

PT Kyoto 5-10 4 1275+ 739 74 74 30 63+ 26 7.7+ 26 49+ 24 67+ 29 49+ 27 158 136

PT Kyoto 5-8 6 1280+ 395 74 91 25 59+ 11 78+ 14 49+ 11 63+ 14 48+ 14 158 133

PT Kyoto shiro 7 1101+ 410 74 83 34 60+ 14 78+ 18 43+ 06 7.1+ 14 54+ 12 151 1.45

PT Kyoto 5-6 5 1646+ 408 74 161 08 6.0+ 08 78+ 09 43+ 07 7.1+ 09 54+ 09 180 132

PT Kyoto 30-4 4 1043+ 149 74 74 35 58+ 13 78+ 20 38+ 05 6.0+ 10 43+ 02 209 142

PT Kyoto 5-9 6 1255+ 253 83 83 33 52+ 07 73+ 16 44+ 11 66+ 11 41+ 08 166 1.61

PT Tsukadaira 6 2192+ 249 127 161 O 72+ 1.0 95+ 18 59+ 12 85+ 13 66+ 11 162 1.29

PT Shimamura 2 1925+ 75 153 161 05 55+ 04 93+ 06 52+ 03 72+ 03 54+ 02 178 133

PT IR 473-1 6 1167+ 308 83 91 40 44+ 09 67+ 12 37+ 06 6.0+ 09 3.7+ 09 182 161

PT IR 748-2 6 1455+ 371 83 106 3.0 52+ 08 7.1+ 14 47+ 09 66+ 08 48+ 08 152 138
P. japonica

PJ Komachien 8 1836+ 488 113 161 40 60+ 09 78+ 09 41+ 06 81 13 57+ 12 192 141
P. triloba

P. triloba Angyo 4 2425+ 75 127 161 25 86+ 0.1 105+ 03 7.0+ 0.1 11.6+ 04 85+ 04 149 1.36
P. cerasifera

Myrobalan 371-2-1 5 514+ 106 74 74 40 35+ 09 43+ 10 24+ 03 45+ 06 21+ 03 178 2.08

Myrobalan 290-1-2 4 375+ 65 74 74 40 29+ 05 37+ 05 22+ 02 34+ 03 16+ 02 171 216

Myrobalan 421-3-1 6 1587+ 288 106 113 40 51+ 06 6.7+ 08 44+ 08 69+ 1.0 51+ 10 152 134

Myrobalan 396-1-1 6 986+ 255 74 74 40 41+ 07 51+ 11 29+ 06 53+ 09 32+ 08 175 163

Myrobalan 420-2-2 5 1474+ 466 91 99 40 47+ 11 61+ 19 41+ 10 58+ 1.6 42+ 13 148 139

Myrobalan 373-1-1 6 1480+ 320 99 113 40 49+ 10 65+ 11 41+ 08 66+ 1.0 45+ 1.0 158 148

Myrobalan 29C 6 1083+ 230 74 74 40 37+ 08 50+ 10 29+ 06 54+ 09 35+ 06 173 156

Myirobalan Tsukadaira 5 1374+ 301 91 99 40 46+ 08 57+ 13 35+ 08 58+ 11 40+ 09 163 1.45

Myrobalan Tsukadaira R 4 1253+ 187 91 99 40 42+ 09 57+ 11 33+ 04 6.1+ 05 45+ 04 172 1.35

Sudai Komachien 5 2330+ 154 120 134 40 68+ 07 100+ 12 72+ 11101+ 01 72+ 11 139 135
P. cerasiferax P. munoniana

Marianna 2623 5 1166+ 227 83 91 40 40+ 05 47+ 05 30+ 04 50+ 06 32+ 07 155 157

Marianna 2624 7 1317+ 114 99 91 40 37+ 07 50+ 06 29+ 05 54+ 06 35+ 06 145 141
P.amexa

P. amexa 6 1242+ 102 83 74 40 36+ 07 46+ 09 32+ 05 52+ 05 37+ 07 177 141
P. armeniaca

Heiwa 5 1323+ 183 91 91 40 43+ 07 59+ 07 36+ 03 58+ 04 38+ 04 164 152

Shinshu-Omi 4 803+ 387 74 74 40 35+ 07 53+ 11 31+ 07 55+ 11 29+ 11 170 190

Goldcot 5 1502+ 132 99 99 40 42+ 05 57+ 08 35+ 04 6.1+ 05 42+ 04 163 146
P. mume

Nanko 2 1045+ 95 74 91 40 52+ 07 73+ 08 3.7+ 01 67+ 07 45+ 05 175 1.48
P. kansuensis

Kanshukuto 4 2100+ 276 127 161 O 80+ 09 108+ 08 6.2+ 04 87+ 08 56+ 0.7 175 155
P. persica (Cont.)

Ohatsumomo 5 1680+ 136 113 161 0 74+ 13 100+ 11 62+ 04 81+ 09 46+ 05 161 176

Peach Rootstock Tsukuba4 5 1913+ 455 134 161 0 90+ 22 11.0+ 18 7.0+ 18 89+ 22 62+ 1.7 157 144
Cessation of shoot growth. Days from April 26 to the days when the average score reached 1.0. Cessation of shoot growth are scored as fol-
lows; continuously growing (0), ceased growth but juvenile leaves exist (1), completely ceased (2).

Days from April 26 to the day when average degree of leaf curl reached 2.0.
Degree of leaf curl in October 4.
Part of trunk in Fig. 1.
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Fig. 2. Changes in degree of leaf curl of * Akatsuki’ peach
grafted on various interstocks. Degree of leaf curl are
scored as follows; No symptoni] O[] littlé] 1C] medium

O 20 severd 30 extremely sever] 40 respectively.
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Table 4. Tree heights, circumferences of rootstock, interstock, scion and graft union, period of cessation of shoot growth and start
of leaf curl of 1-year-old * Akatsuki’ trees with interstocks of interspecific hybrids and peach rootstocks.

Interstock cultivars

Tree Tree height CSG* DLC2 Final

Circumference of trees

and selections number  (cm) DLC* A" B C D E B/C DIE

P. cerasiferax P. persica

R-53-1 3 2317+ 85 153 161 0O 85+ 0.1 114+ 0.7 83+ 02 93+ 03 7.1+ 03 137 131

R-53-2 5 2250+ 566 153 161 O 7.6+ 1.8 96+ 16 70+ 16 85+ 16 64+ 14 136 132

R-62-2 4 1638+ 163 91 99 40 6.6+ 0.7 82+ 0.7 48+ 05 7.7+ 0.7 50+ 06 172 154

R-62-5 5 1570+ 301 91 106 40 53+ 10 7.0+ 15 42+ 09 74+ 14 48+ 11 166 155

R-62-6 1 1450+ 0 83 83 40 59+0 75+0 48+0 780 50+0 156 156

R-63-1 6 1627+ 490 106 127 4.0 55+ 08 68+ 11 38+ 09 6.4+ 14 45+ 14 179 144

R-63-2 6 2358+ 371 143 161 08 7.0+ 1.2 90+ 12 66+ 1.1 79+ 11 60+ 1.0 136 1.33

R-63-3 5 2310+ 166 127 161 0O 9.1+ 1.3 115+ 13 65+ 08 82+ 08 57+ 0.7 177 143

R-63-4 7 1650+ 218 99 99 40 49+ 06 69+ 08 41+ 04 71+ 13 49+ 06 181 144

R-64-1 6 1825+ 273 113 161 0O 57+ 1.1 78+ 11 51+ 08 6.8+ 1.1 45+ 08 154 151

R-64-2 4 638+ 179 74 74 40 56+ 17 76+ 20 31+ 05 56+ 1.0 28+ 05 246 181

R-64-3 5 1960+ 468 113 161 0 84+ 1.1 117+ 12 69+ 10 83+ 16 59+ 08 139 202
P. cerasiferax P. mira

R-65-1 5 1990+ 398 120 134 40 65+ 11 80+ 16 50+ 09 81+ 12 61+ 11 159 132
P. persicax P. mira

R-55-1 5 2100+ 237 134 161 0 84+ 1.2 107+ 10 68+ 11 83+ 12 57+ 11 157 145

R-55-2 4 2025+ 148 120 161 0O 9.0+ 04 114+ 05 7.7+ 09 102+ 05 59+ 03 147 172

R-55-3 5 2160+ 322 120 161 0O 9.2+ 1.3 118+ 1.1 82+ 04 104+ 09 68+ 05 145 153
P. mirax P. dulcis

R-56-1 1 2500+ 0 153 161 0 92+ 0 111+ 0 88+ 0 109+ 0 78+ 0 126 140

R-56-2 4 2513+ 89 153 161 O 9.1+ 05 116+ 12 85+ 05 98+ 11 7.0+ 03 137 141

R-56-3 6 2075+ 571 153 161 O 6.7+ 1.3 88+ 16 73+ 16 75+ 14 54+ 13 121 139

R-56-4 6 1880+ 404 127 161 0 7.0+ 1.7 92+ 16 6.7+ 13 82+ 17 58+ 13 137 142

R-56-5 3 2183+ 85 153 161 0 9.1+ 1.6 114+ 13 78+ 1.1 93+ 14 79+ 01 147 117
P. salicinax P. kansuensis

R-73-1 4 1975+ 179 127 134 40 52+ 07 76+ 09 49+ 06 75+ 10 55+ 09 157 137

R-73-2 5 2130+ 260 120 161 O 69+ 0.8 84+ 09 66+ 07 7.7+ 08 62+ 06 128 124
P. mumex P. kansuensis

R-74-3 4 643+ 69 74 74 40 51+ 01 78+ 10 51+ 02 76+ 02 49+ 03 152 154

R-74-4 5 1430+ 223 83 91 40 51+ 14 64+ 13 42+ 04 78+ 13 50+ 1.0 152 156

R-75-1 3 1600+ 268 99 106 40 47+ 10 68+ 1.7 42+ 07 7.1+ 13 52+ 12 162 137
P. mumex P. salicina

PM-1-1 3 1133+ 94 74 74 40 73+ 03 99+ 04 49+ 07 78+ 05 42+ 04 136 159
(P. salicinax P. mume)x P. salicina

PP-49-7 6 1400+ 168 83 83 40 51+ 05 6.7+ 08 41+ 06 72+ 0.7 45+ 06 163 158

z Cessation of shoot growth. Days from April 26 to the days when the average score reached 1.0. Cessation of shoot growth are scored as fol
lows; continuously growing (0), ceased growth but juvenile leaves exist (1), completely ceased (2).
¥ Days from April 26 to the day when average degree of leaf curl reached 2.0.

* Degree of leaf curl in October 4.
W Part of trunk in Fig. 1.
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Table 5. Growth of 1-year-old’ Akatsuki’ trees with or without interstock.

Interstock Rootstock Tree CSG? Final Tree height
number DLCY (cm)
O R-53-1 10 129.9 0o 185.0
R-53-1 Peach 3 149.7 0 231.7
O R-53-2 10 130.1 0 174.0
R-53-2 Peach 5 112 NS o NS oo5p NS
O R-55-3 5 149.2 0 2320
R-55-3 Peach 5 1284 0 NS 60 NS
O PP-49-7 4 112.3 35 1525
PP-49-7 Peach 6 gg2 NS 40 NS g0 NS
O P. mume 8 100.3 31 117.6
P. mume (Nanko) Peach 2 74.0 4.0 104.5
O P. armeniaca 7 82.1 NS 4.0 NS 533
P. armeniaca (Heiwa) Peach 4 88.8 4.0 132.3
O Sudai Komachien 10 131.9 NS 0 . 202.5 NS
Sudai komachien Peach 5 125.6 4.0 233.0
O R-63-2 16 1189 NS 11 NS 1603 .,
R-63-2 Peach 6 140.8 0.8 235.8
O R-63-3 9 137.8 0 1878
R-63-3 Peach 5 132.2 NS 0 NS 231.0
O R-63-4 6 106.0 40 119.3
R-63-4 Peach 6 62 NS 4o NS ggsg NS
O R-64-1 9 140.9 0 195.6
R-64-1 Peach 6 1353 NS o NS g5 NS
O R-64-2 4 106.0 4.0 105.3
R-64-2 Peach 4 74.0 ) 4.0 NS 63.8 NS
O R-64-3 19 128.9 0 153.2
R-64-3 Peach 5 163 NS o NS ggq NS
O R-65-1 4 130.3 NS 0 . 173.8 NS
R-65-1 Peach 10 119.1 4.0 208.5
O Ohatsumomo 21 141.1 NS 0 NS 2153 .,
Ohatsumomo Peach 5 117.2 0 168.0
O PR Tsukuba-4" 11 1425 0 232.7
Peach Peach 5 136.8 NS 0 NS 181.3 NS
O P. kansuensis 8 137.0 0 200.0
P. kansuensis Peach 4 140.5 NS 0 NS 210.0 NS

z Cessation of shoot growth. Days from April 26 to the day when the shoot growth completely ceased.
Y Degree of leaf curl in Octorber 4.

% Not enough tree number to culculate the significance
W Peach Rootstock Tsukuba 4.

NS,*** . Non-significant, significant at p<0.05, 0.01, respectively.
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