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Studies on the soil fertility of apple orchard

IX. The relationship between boron deficiency and boron content in soils or leaves

Toshihiko Yamazakr, Tanetsugu Nuzuma and Taisuo Tacucul
Akita Fruit-Tree Experiment Station, Daigo, Hivaka, Akila

Summary

1. The relationship between boron deficiency of
Gotden Delicious and boron content in leaves and
soil was investigated at the 153 orchards in 1968,
and 149 orchards in 1969. Deficient orchards were

estimated 24.2 per cent (1968) and 18.2 per cent

(1969} of all investigated orchards.

2. The mean values for water scluble boron in
soils were 0.62 ppm in the range from 0.16 to 2. 48
ppm in 1968, and 1.03 ppm in the range from 0. 36
to 4.09 ppm in 1969.

3. The nepative correlation of 0.537 (1968) and
0.420 (1989), significant at 0.1% level, existed
between degree of deficiency and boron content in

leaves. The mean values of leaf boron for deficient
orchards in hboth years were 81 and 8.6ppm
respectively, against 12.1 and 12.4ppm for non
deficient orchards.

4. The positive correlation of 0.433 and 0.358
in both years, significant at 0.1% level, existed
between horon in soils and in leaves. These results
in both vears suggested that orchards of lower than
1.0 ppm soil boron and of lower than 15ppm leaf
boron were subject to the occurence of boron
deficiency, and in fact more than 30 per cent
of such orchards showed deficiency distinctly in
observation.
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Table 1. Degree of boron deficiency in each
soil serijes,

Per cent Percent of deficient orchards
of deficient in each soils

orchards in| y. . Kama- -
all soils Hiraka | Kitano nogawa Alluvial

1968 | 24.2(153) |21. 3(75)(24. 4(45)[21. 7(23)}50. 0(10)
1969 | 18.2(149) | 9. 4(72)i30. 0(41)i24. 0(25)118. 2(11)

{ ) :Nos. of surveied erchards.
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Table 2. The concentration of water soluble boron in soils of normal and deficient
orchards in each soils.
Soil series N
Average Range
Hiraka Kitano Kamanogawa Alluvial
1668 Normal 0. 63 0. 67 0. 59 0.34 0. 62 0.16~2. 48
Deficient 0.50 0.52 0.53 0. 40 0.49 0.23~0.79
1969 Normal 1.02 1.12 0.92 1.01 1.03 0. 36~4.09
Deficient 0.76 0.78 0.74 0. 69 0.71 0. 31~0. 97
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Table 3. The comparison of boren concentration
in leaves of normal and deficient trees,

Boron in leaves (ppm)

Range Mean
1968 Nermal 4.6~25.7 12.1
Deficient - 2. 7~14. 6 8.1
Normal 4.1~34.0 12.4
1969 .
Deficient 2.4~21. 3 8.6
Table 4. Boron concentration in leaves of

each soil series.

Soil series

Average} -
Hiraka | Kitano | XaM2" | ajjyyial

nogawa

ppm; ppm| ppml ppm
1068 | 11.1 [10.3(82)i13. 06(44)| 10.7(26)| 10.5(13)

1969 { 12.6 [11. 8(72)|14. 3(41)} 11.6(25)| 13. 6(11)

{ ) :Nos. of surveied orchards.
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Table 5. The relation of leaf boron and boron

deficiency of Golden Delicious apple trees
grown in 200! concrete pot (5-years old*®)

Fertilized Boron concentration
HgBO, Degree of boron in leaves {ppm)
grams deficienc

(per pot) y 1968 | 1969

0 Dieback of shoots 4.3 10.9
rosette leaves

0.5 Normal 18. 8 36.2

2.9 " 17.8 49.1

10. 0 " 21.9 66. 1

* Planted in 1965, treated since 1967, means of
G-replications.,

Table 6. The correlation coefficients between leaf
boron and water soluble boron in soils of
each soil series,

Soil series

All soils

; . Kama- .
Hiraka | Kitano nogawa Alluvial

1968 | 0. 433%%F¥ p, 320%4 0. 478%F | 0. 505 0. 498
1069 | 0.358%4 (.185 | 0.544%*¥ 0.117 0. 430
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