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Table 1. Effect of the amount of nitrogen fertilizer on trunk circumference {en),

Treatment 1979 1980 1981 1983 1984 1985 1986
ab b I d C c c
A 23.2 29.9 35.1 45.2 50.4 51,5 54.9
b I I c I» b b
B 25.3 30.6 35.2 41.3 44.8 45.4 49.0
a a a I ab ab ab
C 20.7 26.2 3.7 37.9 43.4 44.0 46.1
b b I cd b b b
D 25.1 30.9 36.1 42.9 46.2 47.3 51.5
a a a a a a a
E 21.3 25.3 29.8 34.8 41.2 41.5 44.8
A: C. F., 20kg-N (18kg-N, 1979-1982) /l10a/vear,
B: C. ¥, 10kg-N (6 kg-N, 1979-1982) /l0a/vear,
C: C. F., 5kg-N (3kg-N, 1979-1982) /l0a/year,
D: I, M., 15.8kg-N/10a/vear

E: C, F., 10kg-N (6kg-N, 1979-1982) /l0a/year (Ringing and scoring
were applied in 1979 and 1981, respectively),

C, F.: Compound fertilizer, ¥, M,: Farmyard manure.

Each value is the mean of 6 trees.

Different letters within column represent significant differences

according to Duncan’s multiple range test, 5% level.

Table 2. Effect of the amount of nitrogen fertilizer on canopy

volume (#).

Treatment [979 1980 1981 1983 1984 1985 1986
z a be c c a c b

A 18, 40.0 54.5 73.4 75.6 66.6 62.1
a b b b a he ab

B 15.3 34.1 36.7 55.5 65.5 54.2 50.1
a ab a ab a be b

C 13.3 27.4 28.2 48.0 65.4 56.7 53.8
b c c be a b b

D 25.2 41.7 49.3 62.0 66.1 53.5 58.8
a a a a a a a

E 15.2 23.3 25.3 37.0 62.2 38.9 42.9

Each value is the mean of § trees,

The same as in Table 1.
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Fig, 1. Effect of the amount of nitrogen fertilizer on yield.

Fach value is the mean of 6 trees.

z The same as in Tabie 1,

Vertical bars indicate S.E,.
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Table 3. Relation between the amount of nitrogen fertilizer and mineral

elements concentration of leaves,

N (2) P (%) K (%)
Treatment
1983 1984 1985 1986 1983 1984 1985 1986 1983 1984 1985 1986
Z ¥ ’
b a a a a a a @ a a a a
A 2.69 2.82 3.22 2.71 0.185 0.148 0.154 0.149 1.30 1.0 .28 1.24
a a a a a a a ab a ab a a
B 2.07 2.63 2,88 2.68 G.144 0.178 0.170 0.166 1,34 1.46 1.30 1.18
a a a S a a a b b h a a
C 1.93 2.58 2.95 2.64 0.216 0.200 0.232 0.190 1.64 [.67 1.60 1.37
b a a a a a a a a a a a
D 2.61 2.68 3,17 2.66 0.165 (.180 0.199 0,(59% 1.46 1.21 1.28 1.22
a a a a a a a ab b b 3 a
E 2.07 2.56 2.98 2.68 0.197 0.198 0.172 0.i86 1.70 l.67 [.11 1.28
Ca (% Mg (%)

Treatment

1983 1984 1985 1986 1983 1984 1985 1986

b b a I b b . I a

A 1.248 0.947 0.882 1.058 0.251 0.236 0.287 0.277
a a a I I a b h

B 0.902 0.773 0.833 1.224 0.230 0.{90 0.280 0.334
i @ a a b a b a

C 0.766 0.7i6 0.878 0.904 0.234 0,202 0.277 0.298
ab ab a 3} a a b a

D 0.942 0.841 1.100 1.088 0.181 0.184 0.272 0.282
b b T a Iy ab a a a

B 1.022 0.8%5 0.737 1.119 0.205 0.i88 0.213 0.283

zZ,¥ The same as in Table 1.

Table 4. Relation between the amount of nitrogen fertilizer and fruit guality.

Fruit weight (¢)  Firmness (Ib) Brix (%) Malic acid (%) (&22%?;%2)
Treatment -
1983 1984 1985 1983 1984 1985 1983 1984 1985 1983 1984 1985 1983 1985
7z ¥ .

d a b a a a a @ a a a a a a

A 302.2 252.1 297.7 15.2 16.5 15.6 12.8 14.0 12.4 0.371 0.447 0.288 0.195 0.149
h a a a I3 C ahb a e ab L b ab b

B 261.0 246.5 275.5 16.6 17.0 16.5 13.5 14.0 14.3 0.454 0.466 0.337 0.262 0.183
b a b Iz a e b a d ] a d b c

C 249,7 243.0 299.8 17.6 16.4 16.2 13.4 13.9 13.8 0.490 0.456 0.396 0.287 0.222
c a [} a b I a a C a a c a c

D 282.0 242.2 294.9 6.0 17.3 16.0 13.1 13.8 13.4 0.410 0.445 0.374 0.228 0.226

a a a I a be I a b b a I ab b
I 218.7 239.8 277.6 18.0 16.5 16.3 13.8 14.2 12.8 0.499 0.438 0.325 0.264 0.186

Each value is the mean of 30 fruits.

z,¥
The same as in Table 1.
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The same as in Table 1.
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Table 5, Relation between the rate of split application and fruit quality.

. Fruit weight Firmness Brix Malic acid
Treatment y (b (9 (%)
98¢ 1985 1986 1984 1985 1986 1984 1985 1986 1984 1985 1986
z ¥
b a a a b a a a b ab a b
A 282.4 328.4 284.4 16.2  15.7 15.6 14.1 13.2 13.0 0.450 0.340 0.398
a a a a a b a a ab b a b
B 260.9 322.3 272.0 16.4 15.1 16.9 14.1 13.0 13.2 0.477 0.334 0.4i2
a a a a a a a a a a b a
C 261.0 325.9 293.5 16.5 15.1 15.2 4.1 13.2 12.8 0.459 0.358 0.371
P Anthocyan
WFX eatment (absorbance)
1984 1985 1986
a a a
A G.247 0.247 0.186
b a a
B 0.252 0.270 0.167
I a a
C G.297 0.266 0.141
Zy ¥
The same as in Fig, 2,
Each value is the mean of 3¢ fruits.
Table 6. Relation between the amount of nitrogen fertilizer and
nitrogen content in soil (mg/1008).
(Depth : 20-30cm)
‘Treatment 4/18 5/16 &/21 7/20 8/16 9/26 10/14- /9
0kg—N tr. tr. tr. tr, 0.14 0.11 0.43 tr,
2ky—N tr. tr. tr. 1.92 [.72 1.85 4.5} 0.36
6 kg—N tr, tr. tr, 2.68 0.16 4.34 2.85 0.44
8 ky—N tr. tr. tr, 2.73 3.78 4,52 5.49 0.31

Fertilizing was applied on Apr.

19 and Sept, 26 in 1985,
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(Depth & 0-10em)
Treatment 5/7T  5/24 6/27  1/24  9/4 9/25  10/8  10/27
0 kg—N 0.18  0.03  tr. tr. 0,69 0.03 0.2l tr.
2 kg —N 2.00 1.78 [.52 0.06 2.68 0.41 0.57 0.63
6 kg—N 3.39 6.24 2.19 0.08 - 5.45 3.22 3.96
8kg—N - 0.4t 4.26 2.15 6.90 tr. 4.26 8.31
Fertilizing was applied on Apr. 22 and Sept. 25 in 1986.
(Depth t 20-30em)
Treatment 5/ 5/24  6/2T 7/24 9/4  9/25 10/8 10/27
Nkg—N tr, tr, tr, 0.33  0.65  0.05 0.62 2.6l
2hg—N tr. tr. tr. 2.10 4.35 0.48 2.53 2.16
6 kg —N tr, 0.15 G.50 0.56 3.69 3.35 4.32 4.54
8hkg—N tr, tr, tr, 2.44 2.72 3.66 6.83 11.867
TFertilizing was applied on Apr. 22 and Sept. 25 in 1986,
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Table 7. Relation between the time of fruijt thinning and fruit quality (§983).

Fruit weight TLength Diameter Firmness Brix Malic acid

(§)z Cemyz  (em) z amy  (@)y %)y

Treatment

X
C [ I ah b b
A 344.3 8.09 9.04 15.1 13.7 0.430
b b a a a a
B 299.3 7.63 8.64 14,5 12.7 0.385
a a a b a a
C 267.0 7.30 8.36 15.6 13.0 0.366
b b a a EW a
D 292.2 7.64 8.56 14.5 i2.6 0.362

A:r May 20 (10 days after fuil bloom (AFB) ).
B: May 27 (17 days AFB).
C: Jun, & (27 days AFB).
D: Jun, 16 (37 days AFB),
z
Each wvalue is the mean of 50 fruits.
Each value is the mean of 20 fruits.

X
The same as in Table 1.

Table 8. Relation between the time of defoliation and fruit quality (1986).

Fruit weight Firmness Brix Malic acid Anthocyan Water core Rate of bleoming(%)

Treatment 1) o 0, e f

(%) vy (9% (% (absorbance) Cindex) y " /oo™ LT

p” -
a a a a c a a a a
A 314.3 15.5 14.0 0.428 0.230 2.9 48.5 48.7 40.8
a " a a a ¢ a a a a
B 310.2 15.5 13.7 0.435 0.245 3.1 45.0 46.6 40.7
. a a a b b a a a a
C 317.4 15.6 14.0 0.469 0.188 2.9 43,1 37.9 40.7
a a a i} b a a a a
D 316.2 15.7 13.6 0.470 0.§90 2.5 30.0 347 34.8
a a a b @ a a a a
E 341.4 15.5 13.8 0.484 0.148 3.6 35.6 31.9 34.5

Az Sept, 22 (51 days before harvesting time (BHT) ).
B: Oct, | {42 days BHT).

Ct Oct, 11 (32 days BHT).

P: Oct. 20 (23 days BHT).

E: Untreated.

z
The same as in Table 1.
fach value is the mean of 25 fruits.
yo.
(httlemmuch)
0 — 4
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Effects of Rate of Nitrogen Fertilizer Application and
Several Management on Yield and Quality of 'Fuji’ Apple

Satoru Konde, Noboru Mizuno and Yuzi Takahashi
Sumniary

The effect of the rate of nitrogen fertilizer application on tree growth, yield, mineral eiements
concentration of leaves and others, and the relationship between the time of fruit thinning, of
defoliation and fruit quality were investigated,

1. Though at first the tree growth and yield were not ‘affected by the amount of applied
fertilizer, those increased with the amount of nitrogen fertilizer from 2 — 4 years after the
beginning of fertilizing. But alternate bearing was observed from § years after the beginning
of fertilizing in 20k¢ ~ N treatment. Nitrogen concentration of leaves tended to increase in
vigorous trees, but the soluble solids of fruits, malic acid and anthocyan content reduced in
these,

Although inerganic nitrogen content in seil increased within 2 weeks after fertilizing in 0
10 em depth, it abruptly increased on and after July in proportien fo the amount of nitrogen
fertilizer in 2030 ew depth.

From these results, it appeared that high-nitrogen fertilizer application in spring accelerated
the increase of nitrogen in soil on and after summer and deteriorated fruit quality.

2. Earlier fruit thinning treatment increased fruit weight, seluble solids and acidity. Although
earlier defoliation treatment after Sept. 20 (51 days before harvesting time) increased anthocyan
content, it reduced acidity. Therefore, the defoliation treatment should be applied gradually in

several times,






