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Table 1. Comparison of leaf K, Ca and Mg content of Ralls and Jonathan

varieties grown in the same block

. 1960
K Ca Mg Tc

1961

K/Mg Ca/Mg K/Ca K Ca Mg Tc K/Mg Ca/MgK/Ca

d.wegs
M1.88 1.04 0.18 1154 10.3

% basis

2.1 |1.70 1.27 0.21 1246 8.2 6.2 1.6

Ralls 8d | 0.245-0.331 0.011 11.61 1.53 1.95 0.89 | 0.205 0.309 0.077 14.70 1.22 2.67 0.92
Cv|13.1 31.9 5.9 10.1 14.8 33.9 43.3 |12.0 24.4 11.6 11.8 14.9 34.8 56.9

M|]1.55 1.36 0.20 124.6 7.8

1.2 1.40 1.72 0.22 140.3 6.6 8.6 1.0

Jonathan Sd | 0.166 0.811 0.035 10.90 1.22 2.65 0.44 | 0.149 0.588 0.049 24.57 1.35 4.98 0.53
CV|10.T 22.9 17.0 8.8 15.7 37.8 36.4]10.7 34.1 20.3 17.5 20.7 53.5 54.6

L-values ek * NS ok
between
varieties

NS k23 sk # NS NS ok NS L
4.01 2.57 0.65 021 4.72 1.43 3.08 |4.14 2.42 0.86 0.20 3.33 1.48 2.19

M : mean, Sd : standard deviation, CV : coefficient of variation, T¢ : total cation content

(K+Cat-Mg as me per 100g dry matter)

Mid-shoot leaf blade samples were taken from mid-Tune to mid-October with 10 day

intervals

#, ¥% %k significant at 5, 1, 0.5% level, respectively
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Fig, 1. Comparison of leaf nutrient of Ralls
and Jonathan varieties grown in the
same block, mean of the year 1960-1961
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Table 2. Comparison of nutrient composition between leaf blade and petiole
from healthy and Mg-deficient Ralls trees (1961)

Block AT Block C# t-values
Leaf portion (Nutrieuts between
M sd cvV M sd CV |Block AandC
d.wg % d.woz %
N 3.10 0.406 1311 2.82 0.320 11.3 2.1 N§
P 0.16 0.040 25.0 0.17 0.038 21.9 1.0 NS
Leaf blade K 1.41 0.280 20.4 0.68 0.149 21.8 8.7 ®ex
Ca 1.10 0.314 28.5 1.50 0.420 28.1 2.9 %
Mg 0.17 0.032 18.6 0.30 0.041 13.7 9.6 ik
me me
Tc 105.6 8.498 8.1 | 117.1 19.225 16.4 2.1 N§
N 0.5 G.132 5.5 0.87 0.091L 0.5 0.3 NS
P 0.10 0.038 37.7 0.12 8'0§Z §3.4 1.2 NS
, . K 2.51 0363 14.4 0.71 .2 5.0 16.6 ¥k
g‘%fim.llf with Ca 2.10 0.458 22.4 | 2.30 0.599 26.7 1.3 N§
dr Mg 0.14 0.007 4.6 0.38 0.066 17.2 14,7 ek
me me
Tc 180,8 14.258 8.0 | 114.7 28.341 17.5 R

*, kwkk: significant at 5, 0.1 % level, respectively
¥ iBlock A: yearly N P K application, Mg-deficient, Block C: no fertilizer application, healthy

Table 3, Petiole/Leafl ratios* of Ralls leaves in fresh

and dry weight basis(1959)

. Leaf position Petiole/Leaf ratios*
Sampling date
of the shoot Fresh wt.basisl Dry wt. basis
June 30 Middle 20.2% 16.3%
Basal 20.8 15.6
July 15 Middie 20.0 16.4
Apical 20.9 17.0
Basal 23.7 i8.5
July 30 Middle 23.1 17.1
Apical 25.5 18.4
Sept. 11 Middle 23.2 17.4
Sept. 29 Middle 23.3 17.3

*Petiole with midrib/Leaf with petiole and midrib,

mean of 25 leaves per each leaf position
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Table 4. Comparison of nutrient composition between leaf with and without peticle

Block A#* Block C=
N P K Ca Mg N P K Ca Mg
d.w%
Leaf with 2.71 0.15 1.60 1.27 0.17 2.48 0.16 0.68 1.64 0.31
petiole (100)  (100) 100) (100)  (100) 100y (100) (1003 (100) (100)
d.w.%
Leaf blade 3.10 016 1.41 1.0  0.17 2,82 0.17 0.68 1.50 0.30
: A4 Ao (88) (8N (100 (114) (107 (100) (92 (97

Results calculated from mean figures of each nutrient in Table 4, using petiole/Leaf ratio

as 17.25 d.w.%.
* Same as footnote in Table 2.
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Studies on magnsium deficiency of apple trees |

On varietal difference in leaf composition and petiole analysis

in relation to magnesium deficiency
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and CHoIcHI KAMADA

(Aomori Apple Experiment Station)

Summary

Leaf K, Ca and Mg contents of Ralls and Jonathan trees grown under the same condi-
tion were compared during the period of 19601961, in order to investigate the possible
relationships between varietal susceptibility of Mg-deficiency and varietal differences in
leaf composition. Leaves from Jonathan had significantly lower K content, K/Mg and
K/Ca ratios but significantly higher Ca content than leaves from Ralls, though there was
no significant difference between varieties in the case of Mg. Results suggest that, at
low Mg levels in the leaves, Mg-deficiency symptoms may occur at high K/Mg ratios of the
leaves. This agree with the fact that, in general, Ralls show more Mg-deficiency than
Jonathan under the same condition.

Leaf blade and petiole samples from healthy and Mg-deficient Ralls trees were deter-
mined for N, P, K, Ca and Mg concentrations from June to November, 1961, with 10 day
intervals. It was found that petiole samples gave lower N and P contents, and higher Ca
content than leaf blade samples, whereas the difference in K and Mg content was not
consiststent ; for example, petiole had higher Mg content than leaf blade in high-Mg trees
but lower in low-Mg trees. A comparison of nutrient composition between leaf samples
with and without petieles showed that samples with petioles had lower N and P content,
and somewhat higher K and Ca content than leai blade, whereas Mg was approximately
the same in both types of samples. The result obtained was similar to that of Delicious
described by Rogers et al.
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