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Varietal Difference of Fruit producitivity in Japanese pears.
1. Yearly Trends in Matured Trees
Osamu Kistimoro, Hitoshi Honuo, Juichi Itani, Masahiko HiruTa,
Nao MuraTa, Hiroshi Fukamachar and Atsunobu TomomATsU

Résumé

The purpose of this study was to analyze the relationship between fruit productivity and
wood formation in mature and aged trees of the major cultivars of Japanese pears, Pyrus
pyrifolia Nakai.

1. The three major cultivars of Japanese pears, Shinsui, Kosui and Hosui were surveyed for
fruit productivity per unit leaf area, mean fruit weight, fruit yield, the accumulation of wood
portion and so forth from 1982 to 1997. Supplementary data were obtained from the cultivars
Chojuro and Ishiiwase.

2. The shoot length of each tree tested was measured during the season of leaf fall. The rela-
tionship between shoot length and leaf area was analyzed for three cultivars. The total leaf
area of each tree tested was estimated by using the relationship between shoot length and leaf
area. Leaf area of the tree tested was kept constant in long terms. The leaf area index of
most of trees was between 1.5 and 3.0.

3. All the trees tested were trained in the trellis system. The distribution of shoot length of
Shinsui peaked between 100 and 150cm, while Kosui and Hosui peaked at approximately 100cm
or below. The Chojuro cultivar had the shortest range of shoot distribution among the
four cultivars.

4. Fruit yield per hectare of Shinsui was about 10 to 20 tons, while that of Hosui, Kosui and
Chojuro was about 20 to 45 tons. The mean fruit weight of Shinsui was the smallest, at
approximately 200 grams, Compared to 300 to 450 grams of three other cultivars. The Shinsui cul-
tivar had not only lower fruit productivity, and a smaller fruit weight than the three cultivars.
The trends for fruit productivity per unit leaf area was also the same in the four cultivars in

the same year. Fruit productivity decreased year by year for each of the four cultivars at 25
years of age or older.

5. Volume of wood, trunk and branches more than 2cm in diameter, were estimated as
truncated cones. Wood volume of individual trees increased significantly year by year, and
this trend continued in the cultivars five years of age or older.

6. Yield efficiency, which means fruit yield per unit trunk of sectional area, decreased drasti-
cally in several years. Therefore, yield efficiency should not be used for characterizing fruit
productivity of Japanese pear cultivars.

7. Wood volume per unit leaf area of a tree increased year by year, but the wood volume
could not be a direct factor controlling fruit productivity per unit leaf area in the long term.
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Table 1. Growth of shoot and leaves, by shoot length, in trees of three Japanese pear cultivars.

Shinsui Kosui Hosui
Shoot Leaf Shoot Rate of | Leaf Shoot Rate of | Leaf Shoot Rate of
length area weight area weight area weight
(em) ) (¢) Cs/F (erf) (¢) Cs/F (crf) (g) Cs/F
1-5 233 1.52 0.43 305 0.28 0.07 312 1.81 0.4
10 300 2.71 0.6 373 1.39 0.3 372 2.4 0.45
15 368 3.95 0.7 441 2.59 0.47 431 3.28 0.53
20 435 5.29 0.8 509 3.86 0.61 491 4.43 0.62
25 502 6.77 0.86 577 5.23 0.73 551 5.83 0.73
30 569 8.45 0.98 645 6.73 0.84 610 7.47 0.85
35 636 10.36 1.08 714 8.37 0.94 670 9.34 0.96
40 703 12.56 1.18 782 10.17 1.04 730 11.42 1.08
45 770 15.08 1.29 850 12.17 1.15 789 13.7 1.2
50 837 17.97 1.42 918 14.38 1.26 848 16.17 1.32
55 904 21.26 1.55 986 16.83 1.37 908 18.82 1.43
60 971 25.06 1.7 1054 19.82 1.51 968 22.1 1.58
65 1038 29.34 1.87 1122 25.24 1.81 1027 24.65 1.66
70 1105 31.96 1.91 1190 30.6 2.06 1086 26.52 1.69
75 1172 34.26 1.93 1259 35.92 2.29 1146 28.79 1.74
80 1239 37.37 1.99 1327 41.26 2.5 1206 31.5 1.81
85 1306 41.28 2.09 1395 46.65 2.68 1266 34.66 1.89
90 1373 45.95 2.21 1463 52.16 2.86 1325 38.29 2
95 1441 51.35 2.35 1531 57.81 3.03 1385 42.41 2.12
100 1508 57.46 2.52 1599 63.66 3.2 1444 47.03 2.25
105 1575 64.25 2.69 1667 69.76 3.36 1504 52.17 2.4

110 1642 71.7 2.88 1735 76.14 3.52 1563 57.86 2.56
115 1709 79.77 3.08 1804 82.85 3.69 1623 64.1 2.73
120 1776 88.44 3.29 1872 89.95 3.86 1682 70.92 2.92
125 1843 97.68 3.5 1940 97.46 4.03 1742 78.34 3.11
130 1910 107.46 3.71 2008  105.45 4.22 1802 86.36 3.32
135 1977 117.76 3.93 2076 113.95 4.41 1861 95.02 3.53
140 2044 128.%4 4.15 2144 123.01 4.61 1921  104.33 3.76
145 2111 139.79 4.37 2212 132.68 4.82 1980 114.3 3.99

150 2178  151.47 4.59 2280 143 5.04 2040 124.96 4.24
165 2245  163.55 4.81 2349 154.02 5.26 2100  136.32 4.49
160 2312 176.01 5.03 2417 165.78 9.501 2159 148.4 4.76
165 2379 188.82 0.24 2485  178.33 5.76 2219 161.22 5.03
170 2446 201.96 5.45 2553  191.71 6.03 2278 174.79 5.31
175 2514 215.39 5.66 2621 205.96 6.31 2338  189.14 5.6
180 2681  229.09 5.86 2689  221.15 6.6 2398  206.52 5.93
185 2648  243.03 6.06 2757 237.3 6.91 2457  220.23 6.2
190 2715 257.18 6.25 2825 2564 .47 7.23 2017 237.01 6.51

195 2782  271.52 6.44 2894 272.7 7.57 2576 254.64 6.84
200 2849  286.02 6.62 2962 .292.04 7.92 2636 273.13 7.17
205 2916  300.64 6.81 3030  312.52 8.28 2695 292.5 7.51
210 2983  315.37 6.98 3098  334.21 8.66 2755 312.77 7.85
215 3050  330.18 7.14 3166  357.13 9.06 2814  333.96 8.21
220 3119 345.03 7.3 3234  381.35 9.47 2874  356.09 8.57
225 3184 359.9 7.46 3302 406.9 9.89 2934  379.17 8.94
230 3251 374.77 7.61 3371  433.82 10.33 2993  403.22 9.32
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Empirical formulae for shoot length, leaf area and fresh weight of the shoot length in three major
Japanese pear cultirars.
a) Shoot length and leaf area
Shinsui : Y=13.4127X+193.1
Kosui : Y=13.625X +263.9
Hosui : Y=11.916X +276.5
Y : Leaf area (cf) X : Shoot length (cm)
b) Shoot length and fresh weight of the shoot length (Range of shoot length, cm)
Shinsui : Y =0.82-+0.2353X —0.0004X *+0.0001X* (1 —63cm)
Y =96.15—2.4329X +0.0244X* —0.00001X* (64 —230cm)
Kosui : Y=—0.427-+0.2224X +0.0003% +0.00003X* (1 —58cm)
Y=-63.84+1.99X —0.013X*+0.0001X° (59—230cm)
Hosui : Y=1.58+0.554X+0.006X*—0.000017X* (1 —58cm)
Y =29.28+0.3836X +0.0034X * —0.000024X° (59—230cm)
Y : Fresh weight of the shoot (¢) X :Shoot length (cm)
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Table 2. Relationship between fruit yield per unit leaf area and wood volume per unit leaf area
in individual cultivars and their statistical significance.

i Correlation Number of Period of

Cultivar No. of trees tested . Place years of data )
coefficient collection testing

Shinsui 15 —0.175n.s. Utunomiya ) 1986 —94
Kosul 15 0.504n.s. ” 5 1990—94
Hosui 24 —0.244n.s. ” 8 1985—94
Chojuro 12 0.186n.s. ” 4 1985—90
Ishiiwase 11 0.190n.s. Hiratsuka 4 1965—171
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Plate 1 —A. Pear tree tested was trained in the trellis system, trunks of Shinsui (A),

Kosui (B) and Hosui (C) cultivars,
Picture was taken in July, 1997. Bamboo scale was 30cm in length near

the base of trunk.
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