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Summary

The differences in the dry matter production (DM) and the assimilate partitioning in each
organ among ‘Sansa’, ‘American Summer Pearmain’, ‘Golden Delicious’, ‘Orin’, ‘Fuji’, and
‘Ralls Janet’ of 6-year-old apple trees on M.9 EMLA rootstock, trained to a central leader were
studied.

The trunk area was largest in ‘Orin’; it diminished in the order of ‘Fuji’, ‘Golden Delicious’,
‘Ralls Janet’, ‘American Summer Pearmain’, and ‘Sansa’. The leaf area and leaf area index of
‘Golden Delicious’ are 1.8 time greater than those of ‘Sansa’. A significant correlation (r=0.780)
between the trunk girth measured early in the growing season and the total leaf area per tree ex-
isted in all cultivars.

Total DM of the crop was largest in ‘Fuji’ followed in the order of ‘Golden Delicious’, ‘Orin’,
‘American Summer Pearmain’, ‘Ralls Janet’, and ‘Sansa’. ‘Fuji’ fruits accumulated 2.7 times
more dry weight (F) than did ‘American Summer Pearmain’. DM per leaf (L) was largest in
‘Fuji’, succeeded in the order of ‘Orin’, ‘Ralls Janet’, ‘Golden Delicious’, ‘Sansa’, ‘American
Summer Pearmain’. The DM per leaf of ‘Fuji’ was 1.4 time that of ‘American Summer Pear-
main’. There are significant correlations between the trunk girth measured early in the growing
season and DM (r=0.861), and F (r=0.866), independent at cultivars. There are significant cor-
relations between DM and F (r=0.894), and DM per L and F per L (r=0.911), independent at
cultivars.

The assimilate partitioning rate to the fruit was 30 ~35% in ‘Fuji’ and ‘Orin’, but 17% in
‘American Summer Pearmain’. The assimilate partitioning to new shoot was higher in ‘American
Summer Pearmain’ and lower in ‘Orin’ than in the other cultivars.

The dry weight in each height increment between 50 cm to 250 cm increased in each cultivars.
The leaf area was maximum between 50 cm and 150 cm in ‘Sansa’, ‘American Summer Pear-
main’ and ‘Ralls Janet’, but it was largest between 100 cm to 200 cm in ‘Golden Delicious’ and
‘Orin’, and from 100 cm to 250 cm in ‘Fuji’. In all cultivars, the specific leaf weight (SLW) in-
creased in proportion to the height of tree. The percent instantaneous incident photosynthetic
photon flux density from 100 cm to 250 cm of tree was highest in ‘Sansa’; it was higher in ‘Amer-
ican Summer Pearmain’ and ‘Ralls Janet’ than the rest of the cultivars.

Key Words: apple, rootstock, matter production, assimilate partitioning.
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Fig. 1. Relationship between the tree volume and trunk area in
early growing season.
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Fig. 2. Relationship between the trunk girth in the early growing
season and the total leaf area in the growing season.

Table 1. Influence of M. 9 EMLA rootstock on the trnuk, leaf and leaf area index.
Tree Fruit Mean fruit Brix Trunk area Total leaf Leaf area leaf area
number number  weight (g) (cm?) area (m?) per fruit (m®)  index” (LAI)
Sansa 3 36 + 27 195+ 8 143 £ 04 17.34 = 0.86 6.97 + 047 0.19 = 0.02 0.93 £+ 0.06
American Summer Pearmain 3 4 + 4 142 + 3 11.6 £ 0.2 21.27 £ 1.23 10.04 + 1.12 0.23 + 0.01 1.33 £ 0.15
Golden Delicious 3 49 + 2 275+ 4 149 + 0.3 25.28 + 1.35 1220 + 1.14 0.25 £ 0.02 1.63 + 0.18
Orin 2 65+ 5 250 £ | 142 £ 0.2 3342 +£ 293 11.16 = 1.93 0.17 £ 0.02 149 £ 0.26
Fuji 3 61 + 4 278 + 12 142 + 0.3 29.57 £ 2.74 11.79 £ 1.22  0.19 = 0.01 1.57 £ 0.16
Ralls Janet 3 47 £ 3 170 £ 2 147 £ 03 23.08 + 1.20 7.89 + 0.52 0.17 £ 0.01 1.05 £+ 0.07

*  Total leaf area/planting distance (5 m X 1.5 m)
¥ Mean £ SE.

NI | -El ectronic Library Service



Japanese Society for Horticultural Science (JSHS)

B %%. (J. Japan. Soc. Hort. Sci.) 67(5) : 744-752. 1998, 747

Table 2. Influence of M. 9EMLA rootstock on the dry matter production.

Dry matter increment” (kg/tree)

DM per F per

total leaf  total leaf

Fruit Leaf Current Older Root Root Total DML FL area area
F) L) shoot wood (<2mm) (>2mm) (DM) (mg/cm?) (mg/cm?)
Sansa 103 + 0.02° 0.72 + 0.04 049 + 0.09 125 + 007 006 £ 001 031 + 002 387 £ 020 537 £ 005 144 £005 556 =11 149 £ 07
‘l}e‘:fn':g?r‘,' Summer 440 4 0410 111+ 011 089 + 0.17 171 + 0.11 012 + 001 046 + 003 5.17 + 046 465 + 004 081 + 002 519+ 16 90+ 03
Golden Delicious 193 + 004 1.34 £+ 0.11 090 + 0.13 226 + 011 0.17 £ 001 064 = 0.10 725 + 041 542 £ 017 145 £ 010 60.1 £30 161 + 14
Orin 231 £ 017 115 £ 021 058 + 0.10 2.06 £ 036 0.17 £ 0.02 061 + 005 686 + 090 6.02 = 032 205 £ 023 62.1 £27 211 + 22
Fuji 239 + 022 115 + 007 074 + 0.11 243 + 027 017 £ 002 075 £ 006 764 £ 072 660 £ 027 206 + 008 650 =23 203 + 07
Ralls Janet 1.15 + 0.08 0.86 + 0.08 058 + 004 161 + 0.18 020 + 003 058 + 002 499 + 032 584 £ 027 136 £ 014 633 £ 03 145+ 09

Z  Fruit, Leaf, Current shoot, Root (> 2 mm) : Total dry weight

Older wood : Total dry weight X the total increasing volume rate of older wood from before flower period to leaf fall period
Root (< 2 mm) : Total dry weight X the total increasing volume rate of older wood from before flower period to leaf fall period

Y Mean * S.E.
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Fig. 3. Relationship between the trunk girth in the early growing
season and the increase in dry matter weight increment.
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Fig. 4. Relationship between the increase in dry matter weight
increment and the fruit dry weight.
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Fig. 5. Relationship between the fruit dry weight per leaf dry
weight and the increase in dry matter weight increment per

leaf dry weight.
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Fig. 6. Percentage distribution of dry matter in six 6-year-old cultivars on M.9 EMLA.
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Fig. 7. Dry weight at each height in 6-year-old (A) ‘Sansa’, (B) ‘American Summer Pearmain’, (C)
‘Golden Delicious’, (D) ‘Orin’, (E) ‘Fuji’, (F) ‘Ralls Janet’ on M.9 EMLA. It means [ :
older wood before growing season, B : older wood increment, [ : current shoot,
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Fig. 9. Relationship between SLW and each height increment.
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