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Differences in the Occurring Varieties of the Physiological Disorder of Japanese

Pear Fruits and Changes of the Nutrient Components in the Fruits and Leaves of
Respective Varieties grafted on the Disordered Trees.

Shigetoshi KAWAMATA

Summary

To clarify the occurring varieties of the physiological disorder of the Japanese pear, this study was carried

out on thirty-nine varieties which were conserved in our orchard. Further, six occurring varietes of the physio-

logical disorder and four non-occurring varieties were grafted to the Wase-nijisseiki pear, which had the physio-

Jogical disorder, Then the nutrient components of the fruits and leaves in the different varieties were analyzed

and the differences between the occurring varieties and non-occurting varieties were discussed. The results were

summarized as follows:

1.

Five of the non-occurring varieties of the physiological disorder were selected from thirty-nine varieties:
“Shinsui”, “Kosui”, and “Tama” in the early variety; “Inagi” in the medium variety; and “Niitaka”
in the late variety.

As a result of grafting, the physiological disorder occurred in the fruits by showing the symptoms of
‘Ishinashi’ in the brown color variety of fruit rind during the ripening season, and of “Yuzuhada’ in the
green color variety. Therefore, it was concluded that the same factors caused the occurrence of the phy-
siological disorder.

As a result of the cross-combination of five non-occurring varieties that were examined, it was discover-
ed that these disorders could not be transmitted unless the parental strain contained an occurring varie-
ty.

Six occuring varieties of the physiological disorder and four non-occurring varieties were grafted onto
the disordered trees of the Wase-nijisseiki pear, and then the nutrient contents in their fruits and leaves
were analyzed. The nutrient translocation of interstock affected the contents of nitrogen, potassium,
calcium, total sugar, reducing sugar, fructose, glucose, and starch in the fruit. The grafting caused a de-
crease especially in the absolute quantity of calcium and percentage of fructose, while the starch con-
tent increased in the fruit of all varieties.

When comparing the grafted varieties on Wase-nijisseiki pear with the same varieties of non-grafting by
principal component analysis, it is evident that the nutrient components of occurring varieties changed
toward the same components of Wase-nijisseiki pear while those of non-occurring varieties changed in
the opposite direction. Therefore, it was proved that the occurrence of the physiological disorder

was caused by the unbalance of the nutrient components in the fruits and leaves.
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Table 1.

Classification of ocuurring varieties at the degrees of the physiological

disorder of Japanese pear fruits (1975) .

Occurring
Division

variety

Non=~

occurring

Severe

Slight variety

Wase~nijisseiki,

Hayatama, Asahi,

Skinsui, Tama,

Barl Ishii~wase, Halkko, Kimizuka=-wase, Kosui,
lldl,yt Y akumo, Sui Kumoi, Doitu,
vartery Kubonashi Hakata~ao, Choju,
Shinchu.
7\1)155@11\1, (;mn, Kikusui, Sagami, Inagi.

Medium

variety

Hosui, Hokkai,

JTzuwo—-homare,

Ninomiya~hakuri,

Atago.

Late

variety

Yoshino, Wase=aka,
Oku~ sankichi,

Shinsetu

Niitaka,
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Fig. 2.

Comparison of disordered fruits of Nijisseiki{left)

and Chojuro pear(right) grafted on abnormal tree

of Wase- nijisseiki pear (1976),
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Fig 3. Alterations of each varieties grafted
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pear(1976)

Asterisk(#) denotes non~-occurring varieties

of the physiological disorder.
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Table 2. Changes of nutrient contents in the fruits of respective varieties grafted on

the

occurring tree (Wase-nijisseiki) of the physiological disorder(1976)

% of dry weight Absolute quantity(mg/ fruit) | Fruit
Division weight
N P K Ca Mg N p K Ca Mg (&)
%Eiznijisseiki 0.355 0,112v 1.013 | 0.041 | 0.067 57.5 1181 | 164.1 6.6 9.2 220
'lmii 0.328 | 0.101 | 0.971 0.038 | 0.063 98.9 | 305 12928 | 11.6 | 19.0 335
Tama 0.315 | 0.108 | 1.054 | 0.061 | 0.053 70.9 | 24.3 § 237.2 | 13.7 | 13.1 260
Shinsui 0.313 { 0.094 | 0.911 0.056 { 0.050 68.5 | 20,6 { 199.3 | 12.3 | 10.9 221
‘:Ef) Kosui 0.459 | 0.106 | 0.882 | 0.069 | 0.058 | 107.4 | 24.8 | 206.4 | 16.2 10.5 280
5 M{M 0.328 | 0.096 | 0.758 | 0.056 | 0.045 63.5 | 186 | 146.7 | 10.8 8.7 265
Kumoi_ 0.301 | 0.112 | 0.868 | 0.035 | 0.045 85.3 | 31.8 | 246.1 9.9 | 13.3 345
‘Iiimiyiiseiki 0.408 | 0.120 | 0.623 | 0.051 | 0.054 | 104.3 | 30.7 | 169.2 11.0 {13.8 284
Hosui 0.235 | 0.094 | 0.606 | 0.052 | 0.040 81.2 | 32.5 | 209.4 | 19.0 | 13.8 364
Eiw 0.328 | 0.094 | 0.799 | 0.058 | 0.042 80.6 | 23.1 | 196.3 | 14.3 | 10.3 323
Niitaka 0.381 | 0.102 | 0.675 | 0.054 | 0.049 | 183.5 | 49.1 | 325.0 | 26.0 23.6 545
Mean 0.374 | 0.103 | 0.815 | 0.053 | 0.050 94.4 | 286 | 221.8 | 145 { 13.6 322
Ishii~wase 0.311 | 0.094 | 0.913 | 0.048 | 0.0568 87.6 |1 265 | 257.2 | 135 | 163 323
Tama 0.326 | 0.084 | 0.822 | 0.063 | 0.051 76.6 1 19.3 | 193.1 | 14.8. | 12.0 261
Shinsui 0.271 | 0.082 | 0.801 | 0.068 | 0.052 54.9 | 166 | 162.2 | 13.8 | 10.5 225
Kosui 0.299 | 0.096 | 0.880 | 0.068 | 0.062 73.5 | 23.6 | 2162 | 16.7 | 12.8 273
= &jﬁiﬁ’j_ 0.305 | 0.091 | 0.713 | 0.065 | 0.051 74.1 | 22,1} 173.3 | 168 | 12.4 270
é Kumoi 0.301 | 0.088 | 0.709 | 0.049 | 0.030 94.8 | 27.7 | 223.3 | 154 9.5 350
° Ejis—‘ifiki 0.374 | 0.073 | 1.025 | 0.058 | 0.052 96.9 | 18.9 | 265.7 | 15.0 | 13.5 288
Hosui 0.188 | 0.092 | 0.897 | 0.054 | 0.039 59.0 | 289 | 281.5 | 17.0 | 12.2 357
Sﬁ‘fﬁlﬁiﬁi 0.275 | 0.104 | 0.975 | 0.060 | 0.045 72.9 | 30.0 | 2809 | 17.3 | 13.0 321
Niitaka 0.221 | 0.094 | 0.778 | 0.062 | 0.043 120.3 | 51.2 | 423.6 | 33.8 | 234 550
Mean 0.287 | 0.090 | 0.851 | 0.060 | 0.047 81.7 | 24.8 | 2477 | 17.3 | 13.6 322
5% 0.011 17.1 454 2.1
L.5.D. NS NS NS NS NS NS NS
1% 0.017 24.6 65.2 2.9
Underlined varieties denote the occurring varieties of the physiological disorder.
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Table 3. Changes of sugar contents in the fruits of respective varieties grafted on the
ocourring tree (Wase-nijisseiki) of the physiological disorder (% of fresh wei=
ght. 1976)
Total Reducing Titratable
Division Glucose |Fructose | Sucrose | Starch Brix acidity
sugar sugar (as malic)
E{,amyisfﬁ 12.10 10.10 5.04 5.06 1.90 0.027 11.2 0.181
Ishii—wase 10.16 7.92 3.36 4.56 2.13 0.028 12.6 0.208
Tama 13.14 9.03 2.07 6.96 3.90 0.016 13.0 0.114
Shinsui 11.12 .77 3.81 3.96 3.35 0.028 12.3 0.172
Kosui 13.02 9.72 3.44 6.28 3.14 0.013 13.0 0.134
bo
é WI&ikusq}iﬂ 12.45 9.22 5.10 4.12 2.97 0.017 12.6 0.201
g Eu}imng” 11.47 8.36 4.20 4.16 2.96 0.017 12.0 0.121
Nijisseiki 11.78 8.04 4.35 3.69 3.55 0.011 11.6 0.261
Egil_ljm 12,15 9.79 4.90 4.89 2.24 0.009 12.6 0.154
Cm}fjigigm 12.54 8.21 4.85 3.36 4.11 0.034 13.0 0.201
Niitaka 12.93 11.95 5.30 6.65 0.93 0.034 12.8 0.171
Mean 12.08 9.10 4.14 4.86 2.93 0.021 12.6 0.174
Ishii~wase 10.63 7.86 3.561 4.35 2.63 0.019 11.8 0.163
Tama 13.64 9.50 3.12 6.38 3.93 0.008 13.2 0.121
Shinsui 12.75 8.10 3.58 4.52 4.42 0.009 13.2 0.154
Kosui 11.31 9.14 4.20 4.94 2.54 0.004 12.6 0.127
é Kikusﬁl 12.61 9.56 3.93 5.63 2.90 0.012 13.1 0.129
QS; E{jfm’fwi 12.54 9.80 3.78 6.02 2.60 0.016 11.2 0.107
Nijisseiki 12.24 9.05 4.30 4.75 3.03 0.016 11.2 0.210
EP&L 12.85 10.51 5.10 541 2.22 0.012 12.4 0.191
«(‘]hn(;ju"rﬁ(wjm 13.06 9.89 3.90 5.99 3.01 0.022 13.8 0.188
Niitaka 12.66 10.53 4.31 6.22 2.02 0.029 12.6 0.135
M ean 12.43 9.39 3.97 5.42 2.93 0.015 12.5 0.153
5 % 0.53 0.70 0.56 0.93 0.005
L.S.D. NS NS NS
1% 0.76 1.00 0.80 1.33 0.007

Underlined varieties denote the occurring varieties of the physiological disorder.
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Table 4 Changes of leaf analysis of respective varieties grafted on the occurring tree
(Wase -nijisseiki) of the physiological disorder (% of dry weight. 1976)

Division N P K Ca Mg
Wase~nijisseiki_ 2.56 0.17 1.05 1.18 0,50
( Ishij-wase 2.54 0.20 1.12 0.96 0.33
Tama 2.17 0.20 1.27 1.27 0.38
Shinsui 2.17 0.19 1.26 1.30 0.45
| Kosui 1.96 0.20 1.42 1.07 0.48
é Kikusui 2.23 0.20 1.31 1.08 0.40
8| Kumoi 2.22 0.20 1.06 1.02 0.38
Nijisseiki 2.24 0.22 1.49 1.00 0.43
Hosui 2.42 0.20 1.30 1.20 0.41
Cho juro 2.56 0.20 1.23 1.15 0.38
| Niitaka 1.99 0.21 1.23 1.27 0.35
M ean 2.25 0.20 1.27 1.13 0.40
Ishii-wase 2.01 0.20 1.33 v 2.00 0.46
Tama 2.17 0.17 1.31 1.26 0.40
Shinsui 2.10 0.17 1.39 1.54 0.46
Kosui 2.22 0.16 1.33 1.33 0.48
s | Kikusui 215 0.19 1.31 1.53 0.43
E Kumoi 1.96 0.14 1.30 1.96 0.40
Nijisseiki 2.05 0.20 1.32 1.36 0.40
Hosui 2.06 0.17 1.35 1.80 0.43
Chojuro 2.09 0.20 1.31 1.40 0.43
| Niitaka 2.06 0.17 1.13 1.67 0.47
Mean 2.09 0.18 1.31 1.59 0.44
5 % 0.07 0.10 0.24 0.08

L.S.D.
1% - 0.14 0.34 0.12

Underlind varieties denote the occurring varieties of the physiological disorder.
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