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Studies on the Conditions for the Occurrence of Physiological

Fruit Disorders in Japanese Pear Orchards

and the Factors Related to it

Shigetoshi KawaMATA and Hiroshi MIivAKoDA
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| (E/10a) | (t/102) | N P K (kg/102) (t/102)

A | HBETT w30 34 3.2 320 320 30.4 [WEAEK 9 | 95 0.9, ik 0.3
B v thh| 22 76 3.0 |32.2 206 30.3 |{§AEK 100 | 443 3

c r o 1EE| 23 34 3.4 (36,0 24.0 37.0 |{4\mEE 150 | HEm 3

D v $FHbL| 15 76 4.2  |66.0 361 66,2 — R 3

E »  YEHL| 25 76 3.0 |53.6 36.8 55.6 [J§AK 100 | KM 2 &z 1
F | ig+E| 35 51 3.0 [32.2 380 60.2|E4AEK 120 xx3 3, B 0.1
G v | 13 51 3.2 |43.6 205 58.0 |j§AEE 120 | u3 2, EE 0.6
H v E+B| 25 51 3.0 |18.6 1L8 28.2|¥tFEK T0| w3z 1

I | By &) 30 76 3.5 {30.2 320 150 e BAA 02, U1
J v Rl 30 76 3.5 [30.0 27.1 260 — BB +ED 0.1

K r o SR 30 51 3.7 381 3.0 43.1|3%REK 20| BWIA 2 v 0.6
L | il k| 28 51 3.5 |31 283 421 —_— AT 2.5, iHdd 0.1
M v SkE| 26 76 3.1 | 341 48.2 37.3 (AP 100 | HAE 2, i 0.3
N »  TERF| 28 51 3.1 |387.0 30.5 26.0|HAHE 00| xx3: 2, g0l
0O | TR 18 76 3.0 333 236 323 — 77 2

P | gzt 27 51 3.0 [17.0 150  17.0 | WSEEE 200 | MR 2

¥ ¥ 25.3| 59.8| 3.3 |35.7 294 37.8 84.4 | HEATKEZ. 1, 2 OfBo. 1
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g2k TEOYMIEH

% B | & &| Rith(%) M & o (%) + ”é;%gﬁ EE=M (%)
B T . + f|e
fr | em B |k ) e | AERD ED &R v bt ml | & | W% MK W
1 | 0~14| 1.95| 3.53|14.5|40.7|55.2(25.6 [19.2 | CL | 132.4 | 27.5 | 38.3 | 34.2
A1 2 |14~50|59.85| 1.39(53.7 (20.5/83.2| 7.0 | 9.8 | CSL| 143.3 | 35.1 | 33.3 | 316
1 | 0~15| 1.46| 4.31| 9.4|40.2|49.6 (29.1 (2.3 | CL | 149.4 | 25.2 | 42.4 | 32.4
Bl 2 |15~40| 1.52| 3.85| 7.9 40.6|48.5|26.7 [24.8 | CL | 150.8 | 32.6 | 34.8 | 32.6
1 | 0~19) 195 3.34|13.3|43.6/56.9(25.9 [17.2 | CL | 1545 | 23.1 | 45.5 | 31.4
C | 2 |19~50] 0.75| 3.29 |14.1|44.0|58.1|24.4 [17.5 | CL | 175.5 | 27.6 | 43.6 | 28.8
3 |50~70| 2.02| 4.76| 5.8 |34.6|40.4 [33.5 [26.1 | LiC | 15L.7 | 22.9 | 46.5 | 30.6
p | 1| 0~30| 196 4.0413.2|41.7|54.9(26.518.6 | CL | 163.2 | 26.1 | 45.6 | 28.3
2 |30~65| 4:92| 4.00| 9.4 35.5(44.933.6 [21.5 | CL | 158.7 | 24.2 | 49.1 | 26.7
g | L | 0~28| 489) 2.79|26.7 456|723 |17.3 |10.4 | FSL| 133.5 | 46.3 | 265 | 27.2
2 |23~50|37.87| 3.51|67.3|21.5/88.8| 6.8 | 4.4 | LCS| 141.3 | 42.3 | 28.6 | 29.1
1 | 0~21| 6.52| 5.26|14.3|39.2|53.5/27.7 |18.8 | CL |110.5 | 20.8 | 4.4 | 28.8
F | 2 |21~34| 4.05| 5.21|13.540.1|53.6 28,5 (17.9 | CL | 1311 | 33.6 | 37.6 | 28.8
3 |34~55| 7.13| 5.08(15.9|36.4|52.3 [27.8 [19.9 | CL | 1527 | 20.3 | 43.3 | 27.4
1 | 0~34| 2.71| 1.5949.5|42.2|91.7| 5.1 [ 3.2 | LCS| 142.7 | 45.5 | 24.4 | 28.1
¢ | 2 |34~46| 1.57| 1.39(28.9|53.4/82.3| 9.8/ 7.9 | FSL| 179.6 | 38.2 | 35.7 | 26.1
3 |46~62| 0.21| 1.58|25.5|53.8| 79.3|12.8| 7.9 | FSL| 160.9 | 41.4 | 32.9 | 25.7
4 |62~85| 0.18| 1.29|27.1[63.7(90.8 | 5.2 | 4.0 | FSL| 163.5 | 40.8 | 33.2 | 26.0
1 | 0~20| 2.28 2.91|16.1|54.6|70.7 [17.0 |12.3 | FSL| 155.5 | 30.9 | 349 | 25.2
H | 2 [20~46| 0.32| 2.60|17.4]56.4|73.8 |16.0 {10.2 | FSL| 142.7 | 42.7 | 316 | 25.7
3 |46~65| 7.22| 3.33|14.3|49.2|63.5|23.3 |13.2 | SIL | 145.6 | 43.1 | 30.8 | 26.1
g | 1| 0~17| 444 4761100 (49.4|59.4 [24.6 [16.0 | CL | 141.1 | 34.4 | 40.3 | 25.3
2 |17~36| 2.01| 3.51|10.5|57.6(68.1(19.7 |12.2 | FSL| 149.0 | 29.0 | 44.2 | 26.8
1 | 0~21| 0.96| 5.96| 6.8|41.8/48.620.2 |22.2 | CL | 116.2 | 29.0 | 43.0 | 29.0
J | 2 |21~86| 0] 3.65| 7.2(48.6|55.8(28.2(16.0 | CL | 1525 | 27.6 | 45.0 | 27.4
3 [36~60| 0| 2.44)10.8|60.0|70.8|19.0 |10.2 | FSL| 155.1 | 28.2 | 45.2 | 26.6
g | 1| 0~18) 275 4.76| 9.5/44.2/53.7/27.9 184 | CL | 126.4 | 35.3 | 87.2 | 20.5
2 |18~30| 4.97| 3.04|17.7|48.5 66.2|21.1|12.7 | FSL| 133.2 | 38.6 | 343 | 27.1
1 | 0~16| 0.58| 4.19| 7.2|47.4 54.6 26.5|18.9 | CL | 142.4 | 359 | 37.1 | 27.0
L | 2 [16~25] 0.94| 4.24| 6.2|45.4/51.620.6 |18.8 | CL [ 150.3 | 33.7 | 34.8 | 3L5
3 |25~41| 2.00| 4.29| 7.8|35.6|43.4(37.1[19.5 | CL | 151.1 | 341 | 342 | 3L7
p | 1| 0~28| 125/ 3.77|10.9|36.0| 46.9 |31.2 [21.9 | CL | 140.4 | 82.1 | 4L.7 | 26.2
2 [23~36| 0.65] 1.98| 23.9|46.6| 70.5|16.0 |13.5 | FSL| 170.9 | 39.3 | 35.5 | 25.2
N | 1| 0~17] 017 330 4.1/37.4/4L5[37.1 214 | CL | 147.0 | 34.1 | 412 | 24.7
2 |17~33| 0.43| 2.52| 7.4|46.8|54.2(28.2|17.6 | CL | 153.3 | 32.2 | 40.2 | 27.6
1 | 0~13| 0.12| 7.85|12.8|43.0|55.8 (22,0 |22.2 | CL | 120.2 | 33.3 | 383 | 27.9
O | 2 |13~33| 0.15| 7.65|10.4|39.2|49.6|25.8 [24.6 | CL | 119.4 | 32.7 | 38.9 | 28.4
3 |83~52 | 1.28) 6.53|10.7(35.7|46.4 |26.7|26.9 | LiC | 131.3 | 33.5 | 38.6 | 27.9
1 | 0~17 {12.77| 5.19|21.2|35.9|57.1(25.4|17.5 | CL | 145.8 | 33.0 | 39.5 | 27.5
P | 2 |17~38 | 7.34| 5.21|22.7|35.1|57.8|24.0 {18.2 | CL | 127.5 | 33.3 | 39.2 | 27.5
3 |38~5l |15.65 3.81|34.1|31.4|65.5|18.8 (157 | CL | 140.6 | 32.8 | 37.8 | 29.4
ARCT L 2.08| 4.11|15.0|43.1|58.1(24.6 [17.3 | — | 139.9 | 33.5 | 38.4 | 28.1
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1 i J51 h AR fig*

AL EEIET E AP g v, | /BB GOE
om em % %| HO KCl gk | mg/100z

NE 0~14 | 10~30 | 4.31 0.24 7.53 6.77 0.1 1087 85.0

2 | 14~50 0.66 0.05 7.38 6.24 0.3 383 21.6

B 1 0~15 8~27 4.17 0.31 5.80 4.94 0.5 891 181.1

2| 15~40 1.43 0.10 4.34 3.52 12.9 631 101.0

1 0~19 | 12~35 | 4.29 0.27 5.38 4.33 0.8 775 122.8

C 2 19~50 3.15 0.22 6.53 5.25 0.3 727 60.7

3 | 50~70 1.52 0.09 6.61 5.22 0.3 677 2.1

b |1 0~30 | 10~36 | 4.26 0.29 5.45 4,32 1.5 1010 57.0

2 30~65 2.81 0.19 6.58 5.39 0.2 1118 12.5

| 1 0~23 | 9~22 | 4.05 0.27 4,94 4.25 0.7 557 111.0

2 | 23~50 0.90 0.07 5.18 3.99 2.0 350 22.8

1 0~21 11~30 3.83 0.36 5. 05 4,06 2.1 1193 114.0

F 2 21~34 4,19 0.26 5.44 4,31 1.3 1215 63.3

3 | 34~55 2.81 0.18 5.61 4.64 0.4 879 21.6

1 0~34 | 10~36 | 0.90 0.08 5.94 4.68 0.2 433 69.1

Fel 2 34 ~46 0.62 0.08 571 4.33 1.0 386 21.6

3 46~62 0.64 0. 06 5.63 4.08 1.9 198 157. 8

4 | 62~85 0. 50 0.05 5.55 3.96 2.3 432 15.5

1 0~20 | 13~31 | 2.43 0.17 4,89 3.85 4.0 748 68.7

H| 2 | 20~46 1.72 0.14 5.34 4.15 2.9 627 19.2

3 | 46~65 1.67 0.12 5.11 4.16 2.6 628 9.0

i 1 0~17 | 11~28 | 4.09 0.29 7.05 6.27 0.2 1125 151.9

2 | 17~36 | 2.03 0.17 5.17 3.9 3.9 800 22.8

1 0~21 | 10~26 | 6.52 0.43 3.96 3.62 9.8 1103 90.7

J 2 21~36 3.14 0.21 4. 40 3.92 9.7 1170 30.2

3 36~60 1,28 0.11 5.18 4,22 2.3 865 8.2

K 1 0~18 9~25 5.60 0.37 6.25 5.50 0.2 968 186.2

2 | 18~30 1.84 0.14 4.41 3.53 11.3 832 29.6

1 0~16 12~28 4. 44 0.34 3.68 3.32 16.1 806 116.9

L| 2| 16~25 2.71 0.21 4,35 3.83 12.3 1020 1.8

3 25~41 2.43 0.16 5.32 4,43 10.1 1170 7.0

M 1 0~23 10~26 4,10 0.29 B5.37 4.28 1.0 802 124.7

2 23~36 1.36 0.10 5.89 4,32 0.8 624 25.2

N | 2 0~17| 8~18| 3.29 0.23 5,03 4.73 0.3 608 124.1

2 | 17~33 1.88 0.14 5.68 4.49 0.6 746 23.9

1 0~13 12~32 4.05 0.42 4.76 3.76 3.4 1213 180.9

ol| 2 | 13~33 4,22 0.30 4,21 3.41 19.6 1286 75.8

3 | 33~52 2.19 0.18 4.07 3.49 29.4 1660 36.6

1 0~17 | 10~33 | 4.57 0.31 4.08 3.58 8.8 1251 44.3

P 2 17~38 5.10 0.33 5.30 4,46 1.6 1252 163.2

3 38~51 3.29 0.23 5,38 4,50 1.3 959 60.3

j}_f&iﬁ{$i&] 10~30 3.54 0.25 5.37 4,41 3.8 842.1 86.4

* 2.5 Bk H
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Zi% HEOERMEE

. B # M E #E me/100g B A K| & %
B 4| B A = CEC

Ca0 MgO K,0 Na,0 RITNE% | fmE%

% 1 30.23 0.92 0.66 0.14 31.95 15.9 190.1 200.9
2 9.88 0.77 0.48 0.10 11.23 8.4 118.2 134.3

B 1 12.73 1.89 0.97 0.14 15.73 21.6 58.9 72.8
2 1.40 1.45 0.60 0.17 3.62 10.8 13.0 33.7

1 6.72 0.86 0.50. 0.22 8.30 16.0 42,1 52.0

c 2 9.85 1.01 0.40 0.24 11,50 14.6 67.4 78.7
3 8.76 1.17 0.41 0.24 10.58 11.9 73.6 88.9

» 1 5.44 1.56 0.62 0.15 A 16.3 33.3 47.6
2 10.09 1.17 0.67 0.18 12.11 14.7 68.7 82.5

g 1 8.16 0.6 0.72 0.14 9.66 15.4 53.0 62.7
2 3.11 0.29 0.28 0.13 3.81 6.6 47.0 57.6

1 5.40 1.05 1.94 0.14 8.53 23.3 23.3 36.7

F 2 6.85 0.62 1.42 0.20 9.09 20.1 34.2 45.3
3 7.22 0.75 0.87 0.17 9.01 19.4 37.2 46.4

1 4.42 0.42 0.57 0.09 5.50 7.6 58.2 72.4

2 3.69 0.57 0.40 0.09 4.75 7.2 51.0 65.7

G 3 3.28 | 0.57 0.37 0.10 4.32 6.9 47.5 62.5
4 2.96 0.61 0.33 0.08 3.98 6.2 47.7 64.2

1 3.42 0.47 0.52 0.10 4,51 12.5 27.4 36.1

H 2 3.00 0.29 0.44 0.09 3.82 9.4 32.0 40.8
3 3.53 0.43 0.51 0.12 4,59 9.6 36.8 47.8

i 1 20.69 3.32 0.95 0.11 25.07 21.6 95.9 116.2
o 1.26 0.70 0.71 0.15 2.82 12.3 10.3 23.0

1 4.30 0.48 0.92 0.17 5.87 23.5 18.3 25.0

J 2 1.63 0.19 0.44 0.12 2.38 11.8 13.9 20.3
3 3.74 0.77 0.50 0.13 5.14 9.3 40.4 55.5

K 1 15.59 3.46 1.00 0.34 20.39 24.5 63.7 83.3
2 2.48 0.54 0.79 0.13 3.94 13.2 18.8 29.8

1 1.19 0.24 0.69 0.14 2.26 20.0 6.0 11.3

L 2 1.33 0.18 0.47 0.13 2,11 122 10.9 17.3
3 5.84 0.92 0.93 0.15 7.84 13.6 43.0 57.8

M 1 8.35 1.2 0.58 0.23 10.37 18.6 44.8 55.7
5 5.18 1.03 0.46 0.16 6.83 9.8 53.1 70.1

N 1 8.58 il 0.47 0.21 10.37 15.7 54,8 66.3
2 6.10 0.82 0.29 0.22 7.43 11.3 53.9 65.6

1 10.00 1.74 2.41 0.15 14.30 34.4 29.1 41.6

0 2 4.32 1.15 1.84 0.19 7.50 28.4 15.2 26.4
3 2.7 1.00 1.80 0.17 5.74 19.8 14.0 29.0

1 0.93 0.16 0.23 0.11 1.43 19.6 4.7 7.4

P 2 10.43 1.44 0.52 0.10 12.53 24.9 42.1 50.4
3 8.09 1.40 0.52 0.13 10,14 17.0 47.6 59.7

ES . A 7.15 1.06 0.76 0.16 9,13 17.0 42.1 53.8




HOR AR EREETEE WOT

gox FEECHITZINES IUCEEREEE

e LB S me sk
B O EEOR mTRE (R K|

# kg g Yo
A || 348.0 1 92.951| 267.1| 168.4 |48.4
E1ER | 356.1 | 99.680| 279.9|155.1 |43.6

i 109.2 | 39.427 | 285.3| 59.2 |42.8
EBR | 141.3 | 41.496| 293.7| 62.0 |43.9

—--i43] 382.5 | 98.785| 258.3201.0 |52.5
EEs |378.2 [107.995 | 285.5(203.2 |53.7

—-{Hf2| 207.2 | 55.600 | 268.3 [166.3 |80.3
—-{iic | 141.4 [39.833 | 281.7|103.0 | 72.8
—iiie|242.1 | 73.568 | 303.9 0| 0*
—itfe| 284.1 | 63.190 | 222.4(243.1 | 85.6
—i4T| 243.2 | 66.655 | 274.1(183.0 | 75.2
1B | 145.2 | 50.025 | 344.5| 61.0 |42.0

— 2] 191.0 | 46.107 | 241.4 [176.0 [92.1
E-HEF |196.3 | 68.600 | 349.5(176.2 |89.8

2| 287.2 | 85.382 | 297.3 |180.1 (62.7
|=itt42|297.6 |86.724 | 291.4 [226.3 |76.0

—lEmie |l O

—

Eep 133.0 [40.960 | 308.0| 11.6 | 8.7

4| 220.4 [60.720 | 275.5 |180.3 [81.8
E+Erp |231.2 |73.065 | 316.6 |191.3 (82.7

—{tHf2) 139.8 | 39.698 | 284.0|121.3 |&6.8

=3 315.7 [ 84.930 | 269.0 [242.8 [76.9
E-Fep |216.0 |63.430 | 293.7154.0 |71.3

T —{#40 | 245.6 | 66.684 | 271.5|160.8 |65.5
B |224.7 | 68.156 |303.3 |126.8 |56.4

* REEHHIERT LI 729 ICEM 54120
HE S DL D - TR 2V T= XLFE
s L IE TR Tl o fo. FERCETS
LHEEIERI6AEE TH T, TOIBhb =
XYL T EERRT 5 & Bih % 38 A %
LCEAAMA Reb T, HMHERES r=20.5 LI kO
R EREA CHBTAIZ (ER Ui, AREE
DRI R - TV D Tcsh, T OMHEBETII LR
BLAR 54T e & DN A8 SRR o> B 8105 4 Wi % 177
W, WHOREESLEROTHZT N7 ok
5 — & AVER IR AL R = v 2 — O TR
gk FACOM 230—50 Bl L 7,

RESLIURRER

Wo 2 BieR

1 HEEEORRL

SATEEC kI LR, HlE, REMOR
Ade FEEE D PE LRI oL TE I RiorR
L7zo “FHM 41225, 34, FEAKI10a 2 DY
604 &g <, (L bBERL HITEA LK
Fids b OREMiER % B bhi, 1o, M
L4107 — A h 4T N 23 35.Tkg, P#329.4
kg, K 2% 37.8kg LRI L LCHIREEA BT B
hTkbh, ARLEOHREMD ALY 84kg
TR i WEAICH -T2 LvL, HEEOH
BT s-Th 2.1t lEAShTED, E
T & & I REDOMHATRTH - 1,

2 tTEOERE

& 18 )| itk D K A S AT LT S, W
A DR RT3 Bl B R B JE T,
BEAVHBL L Tuviz, L L, SFRICEKEILK
WENBTHD, THELILVEL, WERAH
BirhE BN R BRI -T2,

(LRI L L K5 7% 2 ~ B 2 O fiE
wd b, FREER LTV, SIS
ESMRTH 72, pH ik A LI K & 2B
{LLCEY, E4FRRLEX S CBEREARK,
HELDOREZNE L oT, ELIT, ERE TR
B o T ik, SRR X AHEEDORT
AT LWz b b bTAK, &l SO
EHNHE DEAZINLD 10D LB RKAR
B, A EAME T LIt ThH D,

) vERIRENNE L, AR Y BRI ELERY
EHEELTED, #VEEhoTcl HIZZEE
FOOFEIRIZ X B Th -7,

3 NEBIUEERREE

— Aot L ORI E E FEERORER
AR W TR E S RITAR LTS,

HERHE IO LEMNERREEECL - TR
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> vEicist A ARG

R OFEEERE & T DT

#ex —HHEREOERKNER

o e % [ 7] % o ' (mg/R)
27 k| N p K Ca Mg N P K Ca Mg
A | EEFR| 0.355 | 0.060 | 1.092 | 0.056 | 0.051 96.5 16.3 | 296.7 15.1 13.9
AT 0.479 | 0.055 | 1.050 | 0.068 | 0.055 | 129.2 14.8 | 283.3 18.4 14.8
p | BER| 0.433 | 0.064 | 1.133 | 0.048 | 0.055 | 124.1 18.4 | 324.9 13.9 15.6
prog| 0.587 | 0.063 | 1.362 | 0.060 | 0.053 | 169.4 18.2 | 393.0 17.2 15.3
C | dzEs| 0.464 | 0.057 | 0.996 | 0.050 | 0.081 | 127.2 15.6 | 273.0 13.6 16.6
p | EiER| 0.462 | 0.059 | 0.971 | 0.030 | 0.053 | 130.9 16.7 | 275.1 8.1 15.0
ER4E| 0.432 | 0.056 | 0.922 | 0.035 | 0.053 | 117.2 15.2 | 250.1 9.4 14.4
E | 858 | 0.460 | 0.063 | 1.112 | 0.049 | 0.053 | 136.4 18.7 | 330.1 14.5 15.7
F | 4% | 0.480 | 0.055 | 0.743 | 0.050 | 0.051 | 147.4 16.9 | 228.1 12.3 15.7
c | EER| 0.356 | 0.057 | 1.067 | 0.033 | 0.047 86.4 13.8 | 259.2 8.0 11.4
pA® | 0.371 | 0.049 | 0.901 | 0.035 | 0.048 90.1 11.9 | 218.9 8.5 11.7
g | EER| 0.572 | 0.054 | 1105 | 0.021 | 0.069 | 158.4 15.0 | 306.3 5.9 19.1
AR | 0.38 | 0.040 | 0.901 | 0.053 | 0.040 | 106.9 11.1 | 249.6 14.7 11.1
J | mEg | 0.603 | 0.056 | 1.021 | 0.027 | 0.053 | 152.9 15.5 | 258.8 6.8 13.4
K | &g 0.525 | 0.064 | 1.108 | 0.045 | 0.046 | 164.0 20.0 | 346.1 14.0 14.4
L | $ER | 5.340 | 0.049 | 0.896 | 0.033 | 0.052 | 104.2 | 15.0 | 274.7 | 10.1 15.9
N | EER| 0.479 | 0.051 | 0.892 | 0.033 | 0.039 | 132.3 13.3 | 246.3 9.0 10.8
AR 0.204 | 0.048 | 0.789 | 0.038 | 0.048 82.0 13.4 | 220.0 10.7 13.4
O | EfER| 0.533 | 0.056 | 0.988 | 0.026 | 0.055 | 129.5 13.6 | 240.0 6.4 13.4
p | EEE| 0.450 | 0.048 | 1.220 | 0.039 | 0.051 | 122.7 13.1 | 332.7 10.5 13.9
245 | 0.433 | 0.044 | 0.959 | 0.061 | 0.053 | 119.8 13.3 | 265.2 16.9 14.7
i EEER | 0.464 | 0.057 | 1.047 | 0.038 | 0.053 | 128.1 15.8 | 289.5 10.5 14.5 |
4R | 0.433 | 0.051 | 0.841 | 0.049 | 0.050 | 120.3 14.4 | 263.5 13.5 13.9
& B |N.S. [ N.s. * IN.S. |N.S. |[N.S. |N.S. |N.S. + . B |
HTR RHBEROFUANSE
] B o= 2 2 % o & (mg/R)
BE
o N P K Ca Mg N P K Ca Mg
A | BER| 0.464 | 0.140 | 1.085 | 0.057 | 0.050 | 155.9 47.0 | 364.6 19.1 16.8
g | EER| 0.463 | 0.155 | 1.100 | 0.037 | 0.037 | 152.4 51.0 | 352.1 12.2 12.2
{@4&%| 0.340 | 0.107 | 0.863 | 0.057 | 0.049 | 121.8 38.3 | 309.0 20.4 17.6
C | EER| 0.511 | 0.166 | 1.260 | 0.042 | 0.044 | 175.2 56.9 | 431.8 14.4 15.1
I | #EmR| 0.371 | 0.104 | 0.864 | 0.045 | 0.033 | 146.2 41.0 | 340.4 17.7 13.0
J | EESR| 0.370 | 0.109 | 1.095 | 0.039 | 0.037 | 148.9 43.9 | 440.7 15.7 14.9
M| #ER| 0.372 | 0.105 | 1.015 | 0.052 | 0.041 | 137.5 38.8 | 375.1 19.2 15.2
N | #2F2] 0.402 | 0.114 | 0.720 | 0.051 | 0.035 | 144.6 41.0 | 258.9 18.3 12.6
p | EAER| 0.340 | 0.099 | 1.018 | 0.047 | 0.036 97.5 28.4 | 292.0 13.5 10.3
B4Rl 0.309 | 0.096 | 0.865 | 0.054 | 0.043 89.8 27.9 | 251.5 15.7 12.5
T frEg| 0.412 | 0.124 | 1.020 | 0.046 | 0.039 | 144.8 43.5 | 358.2 16.3 13.8
|| ®4&R) 0.325 | 0.102 | 0.864 | 0.056 | 0.046 | 105.8 33.1 | 280.3 18.1 15.1
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Wb R BRI RS

%95

Hix —tiHiCRROWESE (£&2%)

% | EEEE £ B|RETB|JrollE Bl B oo Brix | jicemens
A EER 9.98 | 834 3.10 5.28 1.52 0.031 10.8 0.121
a5 12.36 | 8.75 3.29 5.46 3.43 0.023 11.4 0.137

5 R 11.36 8.65 2.80 5.85 2.57 0.032 11.4 0.141
Bef 12.28 | 8.68 2.78 5.90 3.42 0.018 i1.2 0.134

C dEfER 10.91 | 7.53 3.35 4,18 3.21 0.022 10.6 0.144

B EEE 10.34 | 7.67 3.79 3.88 2.54 0.028 10.8 0.147
4 12,40 | 9.41 2.65 6.80 2.81 0.012 11.0 0.154

E FEER 12.61 8.17 2.87 5.31 4,22 0.009 11.6 0.112

F e 12.65 | 9.27 2.85 6.42 3.21 0.024 11.4 0.132
HER 9.50 | 6.63 3.62 3.01 2.66 0.034 11.0 0.111

e 11.30 | 7.85 4.09 3.76 3.27 0.018 11.2 0.144

i BEER 9.08 | 6.78 3.82 2.95 2.19 0.034 1.2 0.141
e 13.18 | 8.86 2.90 5.96 4,11 0.025 1.4 0.137

J HEER 11.29 7.57 3.35 4,22 3.54 0.023 11.7 0.134
K BLER 12.18 9.68 3.01 6.66 1.43 0.019 11.2 0.114

L §ZaE 11.86 | 7.66 3.10 4.55 3.99 0.013 11.2 0.131

. Hi R 10.88 | 7.92 3.82 4.10 2.81 0.024 11.0 0.111
Eem 12.53 | 9.10 3.53 5.57 3.26 0.018 11.2 0.104

0 EHER 10.39 7.71 3.97 3.74 2.53 0.019 1.6 0.131
g EiER 10.30 | 7.52 3.38 4.14 2.64 0.012 10.4 0.102
s 12.67 | 9.06 2.76 6.30 3.43 0.013 12.0 0.154

% R 10.83 | 7.84 3.38 4.45 2.76 0.023 11.1 0.126
-0 12.42 | 8.88 3.11 5.77 3.37 0.019 11.35 0.137

H OB & * ¥ * % N. S. * % 4 N. S. N. 8. N. S.

#£I9% EBHUREOHEIE (E62%)
i

4 | WEEE |2 E|ETHE| JFUM| R E|v = | Fv7r | Brix | HERE
A BLAE R 10.77 | 10.21 3.15 7.06 0.73 0.031 13.2 0.137

& BER 8.91 | 8.67 3.05 5.62 0.23 0.035 14.2 0.173
i 11.94 | 11.53 2.45 9.07 0.39 0.015 12.4 0.101

c EEF 10.02 | 8.83 3.15 5.68 1.13 0.017 12.6 0.174

I iR 6.98 | 8.21 2.36 5.85 1.69 0.017 12.8 0.099

I EER 9.33 | 8.03 2.25 5.78 1.24 0.058 12.2 0.112

M HER 10.80 | 10.21 2.45 7.75 0.56 0.018 14.2 0.111
N R 10.37 | 8.66 2.46 6.20 1.63 0.012 12.8 0.114
2 B 10.44 | 8.13 3.48 4.65 2.19 0.014 12.8 0.134
fasR 13.14 | 10.98 3.44 7.54 2.06 0.006 13.2 0.130

FEER 10.10 | 8.87 2.93 6.07 1.18 0.024 13.1 0.132

Lis fgak 12.54 | 11.24 2,95 8.31 1.23 0.011 12.8 0.116
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%C, FHTIE65.5%THH, FKTMORRIE=
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BB AECRERTH -1,

4 REHOEREHITE

— - H D R 2 o TR ES B RIS
L,

AEOBEES LA ROVHETIE, W% T
k&bt%ﬁ,K@ﬂ@&ﬁ%%%r%<f§i
h, 1% VvArDEEENE D BT,

Linl, BEoKEINRLLBEORT L
et B Bk, R EFERSES TS (A, K&
BreaEsnBRobRLkh, Ca@mais 10
YL LDOFEER L - TEERC o1,

EHEO R S a2V THETRCRL

0k —HHHCOESW G %)

44 N P K Ca Mg

2.47 | 0.170 1.28 | 1.75 | 0.267
2.91 | 0.187 1.39 | 1.55 | 0.247
2.53 | 0.179 0.96 1.67 | 0.258
2,60 | 0.155 1.08 | 1.42 | 0.278
2.67 | 0.196 1.18 | 1.10 | 0.225
2.44 | 0.165 181 1,25 | 0.192
2.23 | 0.140 0.98 | 0.96 | 0.150
2.35 | 0.138 1.08 | 1.40 | 0.219
2.44 | 0.170 1.37 | 1L.10 | 0.216
2.75 | 0.175 j.22 1.60 | 0.243
2.49 | 0.164 1.35 | 0.9%4 | 0.229
2.50 | 0.161 0.8 | 1.45 | 0.210
2.23 | 0.162 1.35 | 1.20 | 0.197
2.34 | 0.143 0.95 [ 1.32 | 0.29

g | 2.50 | 0.165 | 1.20 | 1.30 | 0.230

BENR RHMoESH %)

TOoOZrR-wImosnmodaowe

BE4| N P K Ca Mg
A | 2.37 | 0.18 | 1.00 | 1.70 | 0.266
B | 3.03 | 0.190 | 1.41 | 1.18 | 0.260
C | 262 | 018 | 1.10 | 1.71 | 0.280
I | 22 | 0.155 | 1.15 | 1.00 | 0.213
J | 245 | 0.135 | 0.65 | 1.36 | 0.210
M| 230 | 0.151 | 0.8 | 1.92 | 0.195
N | 263 | 0.170 | 0.89 | 1.48 | 0.230
P | 218 | 0.207 | 1.35 | 1.54 | 0.260
S| 2.48 | 0.172 1.05 | 1.36 | 0.213
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5 REFOEEZE

B4 Bc o\ T B A B R TR B RS
K Chb B VERY T b a5 BRI D
T, FhErEIRITR LI,

oA R L EERo K T, 26,
BICH, B vaEIEERCE{EER, ¥V
aHLAE L B v L OBEE B LRI, 7
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F VElICE ) 3 ABRE R OREIR & £ OERAEYT

w1 @ X PIEERCHT 2 FREOEARRIR
1.01
.8
v IR §
B .4
ﬁ 02‘
L
e F
L
4l
-6t
[ -
-.8F * %
._1.0 1 P S T S 1 PO T B 1 P PR t o e 8 o % o % ¥ 4 4 s I
B g&%‘ ﬁ@o;Yﬁﬁ%% O A — R ' LRI RFHEH )
NEXOEw 188 1 SSaGhal DPEON o o0 NP KGN
ﬁﬁ HE E p> =4 1 PH ?D ﬁfﬁﬁ ‘j':li = 3 ﬁ}ﬁ
®HEN PE P EX Fygx B o o gm 0

(Xm) 123 456 7891011121314 1516177 1B19 2020 22324 526728 930 3132 35343536 37 38

@)k kE RREIR5%, 1%. 0.1% KEETHE

FI3RK AEZHHOFRLBLEE

T gL ® 28 3 B 4 4ERS

ERT | ERSH ER T | EkR T | OF5ER

9 H,0 0.261 0.349 0.004 0.047 91.4
10 & PH[KCI 0.298 0.300 —0.118 —0.008 97.2
13 4| EX.Ca0 0.301 0.229 —0.239 0.124 91.7
17 KRB0 0.256 0.339 —0.264 —0.027 93.6
20 P & 0.155 —0.347 0.130 0.607 90.7
2 @ | P& 0.265 0.235 0.286 —0.309 86.5
24 Ca »# 0.337 0.070 —0.278 —0.145 94.9
27 E T O 0.281 0.265 0.058 0.246 87.5
28 | FFUH —0. 264 0.255 0.219 0.417 92.6
29 < | @ it 0.299 —0.280 —0.039 0.033 92.8
31 Fu Ty 0.021 0.359 0.628 —0.214 85.9
34 " { N 0.258 —0.207 0.371 —0.242 81.9
37 = lCa 0. 260 0.230 0.289 0.395 88.9
YB9 F 4 = —0.326 —0.046 0.125 0.027 81.0

B & (A 7.403 3.351 0.978 0.836 D

F 5 % 0.529 0.239 0.070 0.060

EWME S5 =% 52.99 76.8% 83.8% g9.89, | 89-8%
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FEERERSTRCL > THE LS DHNES
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STWABZEXRERL, TS T EROEEM:
DT &% 5 LTI TW5(27,38),
BEEIFST
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B R ERET X B EER I (T2 - 7,
Ticdh, BEIh BB T A2REF BREEN
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EDARBR, DhEFREE DB S L RIT
o TWBd, ZORFOHEREL F2.50 % T
L, ERKRCA > Tig B TY (=254
) LOFRMEBEREOKE L OO0 HKGER X
n, THNRF250LLTFicls - s BT+

HBl4R 1XNBEEFREFET2ERR L FEE

STEP B R o@BE R R EREES
1 |Y=—38.853X,,+111. 764 68.3%
Y =—4.26X 5, —756. 654 X 4 83.3
+133.588
3 | Y=—3.904X,;,—904. 854X, 88.9
—0.18X 5 +182.415
4 | Y=—4.62X,,—969.612X 91.8

—0.311X ,45. 78X ,;+181. 229
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Eh R R A B4R T Lz, 1B CHRTh
fe 2R B o Ca ferHE (X)) TH 0,
FOHLRIL68.3% TH -1, fit\ TH 2 BT
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5401 88.9%, HABBCETE X T,
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SI3FHABETC ST 2 ERNRFRLICL 51
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IFHBTEDZ ERBBLL LT 5T,

8 IANMBRLENIEE

WA L v EO XS = XILE O T4 MG
BHhERCH, Bick - CTHE - BIEDOENHD LR
DT, MEOHERE & REFO Ca ikt L
DERIE DV THNICLONE4RTH 5, EE
DORENEL Bt Lichis T Ca R BEAE T
LTk, TOBRENEL /b2 Ca §81
Wmli, ThEORICL r=—0.715"** D E D
THBABAMR 2 3 B, HMMIED < 7o 5 RAES
(H) @ Ca &8k 10mg BLITTh o7, T,
TELHTERE L T HERORKATE & OB H
COWTRLIC DB IETHEH, HEDOEL
WIERDSES S EITRKATIELME F LTS
h, #EdFo Ca FREEEHEETIIL) - i,
r=—0.458% L GoEMARo bR, £ L TR
FER AR ORIKETETOZ LT TH - 1,

Z =®

1T BEEERNR

T D BT RLR D 2 & < BEE A by
HWTH 5T, 10a Y h ORIHARILF6E0Z,
Popit4r x5, 34, MifRRx10a X h O GTN—
35.7, P—29.4, K—37.8kg ThH b, FHINE
WL3.30 (RN E 4) &, SRR EES IS
N DIBIEENFEE b T 5, LIREMOHRS
1%, = THEOER{LLHETSH, MATRE
OETEZLiebTo bbb h Ty %, &
S, HHTERE R TWD [5Fr il
B Xz DREDHKREE DS ERTHELDTH

h, MWTFOF R EELFANTER,

L HEDELXR GOV L@k ThSH = Lk
WHETHeL, FRILELIIERGE LTo
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Sixteen pear orchards in the Tamagawa basin were selected for this study in
1974. The conditions in which the physiological disorder occurred were investigated.
Nutrient conditions of soils, leaves and fruits were analyzed, and the factors
related to the outbreak of the disorder were discussed. The following observations

were made :

(1) The cultivation of the pear orchards include close planting and application
of large amounts of manure to the soil in order to produce high yields.
It seems that the soil conditions are changing for the worse.

(2) The physiological disorders were ovserved in the investigated orchards, but

the extent of the disorder was still light.

(3) Compared with healthy fruits, affected Nijisseiki pear fruits had higher
contents of N, P, K and Mg, but not Ca, expressed as percentage of dry
weight. However, in terms of absolute contents of minerals, it was shown
that only the amount of Ca was lower in diseased fruits. Nitrogen, P and
K contents of diseased Chojurdé pear were higher while Ca and Mg contents
were lower than those of the healthy fruit.
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(4)

(5)

With regards to sugar content in Nijisseiki pear, it was found that the amounts
of total sugar, reducing sugar, fructose and sucrose were noticeably lower in
diseased fruits than in healthy fruits. Chéjurc pear had smilar sugar levels
compared with Nijisseiki pear.

According to the results of principal component analysis and multiple regression
analysis, the main factor related to the occurrence of the physiological disorder
was the absolute amount of Ca in the fruit, while secondary factors include
soil pH, exchangeable Ca, starch content, fructose content, fruit weight, etc.
For the physiological disorder to occur, it seems that Ca content should fall
to a level of 10mg or less per fruit, and that the degree of calcium saturation
of the soil should be about 40 percent or less.
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