WRREIZ X B Y o = ORI B R

e OB RE TR-—-A&R O E-#I EE
GRERIR D A ZRERE)

Seasonal absorption of nutrients by apple trees in sand culture
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(Aomori Apple Experiment Station)
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Fig. 1. Apparatus used for circulation of nu-
trient solution (1955)
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Table 1. Composition of nutrient solutions

Concentration (ppm) Salts

Year
N P K CaMgMn B| used

1955-1957 | 100 15 100 100 50 2 1 | Ca(NOy),

1958 W00 12100 70 40 2 1
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Seasonal change of leaf nutrient con-
tent of non-bearing trees (1956)
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Table 2. Growth of nowbearing trees

: Increment of stem| Total shoot Average shoot Maximum leaf
Variety Year cross section (£} length (em) length (em) numbers
Ralls 1956 15.7 4455 59.4 2227
Jonathan 1956 15.8 8696 40.3 ] 4821
Starking Delicious | 1956 13.9 7809 43.1 4099
« 1957 15.9 12383 28.1 8009
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Table 3. Growth and yield of bearing trees
Incrg;nent Total shoot| Average | Maximum Average
Variety Year stse;ltiiioss length 1?3}:12'?:%1 leaf Fruit yield wferi;lltt
o om en| Numbers kg/tree g
Ralls 1958 12.0 11064 35.0 8860 39.90 161
Jonathan 1958 12.4 17065 22,0 12223 33.19 186
Starking Delicious 1957 14.1 10790 25.1 6509 12,96 337
w 1958 15.7 17952 27.0 12037 18.95 345
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Fig.6. Seasonal changes of tree growth, tem-
perature and water absorption of non-
bearing Ralls (6-year-old, 1956)
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Fig.7. Seasonal changes of tree growth, tem-
perature and water absorption of non-
bearing Jonathan (6-year-old, 1956)
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Fig.8. Seasonal changes of tree growth, tem-
perature and water absorption of non-
bearing Starking Delicious (6-year-old,
1956)
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Fig.9. Seasonal changes of tree growth, tem-
perature and water absorption of non-
bearing Starking Delicious (7-year-old
1957)
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Fig.10. Seasonal changes of tree growth, tem-
perature and water absorption of bea-
ring Ralls (8year-old, 1958)
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Fig.11. Seasonal changes of tree growth, tem-
perature and water absorption of bea-
ring Jonathan (B-year-old, 1958)
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Fig.12. Seasonal changes of tree growth, tem-
peratare and water absorption of hea-
ring Starking Delicious (8-year-old,
1958)
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Fig. 13. Seasonal changes of tree growth, tem-~
perature and water absorption of bea-
ring Starking Delicious ( 7-yer-old,
19573
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Fig. 14. Monthly rate of water absorption
(Percentages of annual absorption)
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Fig.15. Seasonal absorption of nutrients by
non-bearing Ralls (6-year-old, 1956)
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Fig. 16. Seasonal absorption of mutrients by

non-bearing Jonathan (6-year-old, 1956)
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Fig. 17. Seasonal absorption of matrients by
non-hearing Starking Delicious (6
year old, 1956)
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Fig. 18. Seasonal absorption of nutrients by
non-bearing Starking Delicious (7
year old, 1957)
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Seasonal absorption of nutrients by
bearing Ralls (8year-old, 1958)
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Fig. 20. Seasonal absorption of nutrients by
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Fig. 21. Seasonal absorption of nutrients by

bearing Starking Delicious (8-year-
old, 1958)
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Fig. 22. Seasonal absorption of nutrients by
bearing Starking Delicious (7-year-
old, 1957}
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Table 4. Annual absorption of nutrients {(g/tree)
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r—— Non-bearing tree
.7

WA Bearing tree

of 100)

Variety Year N P K Ca Mg
Ralls 1956 89.73 16.11 71.36 64.26 54.48
Non-bearing Jonathan 1956 101.09 17.52 87.88 75.94 66.64
. Starking Delicious| 1956 105.45 17.62 99.93 75.90 76.68
“ 1957 146.93 30.66 140.16 99.65 70.40
Ralls 1958 225.70 34.97 217.21 167.34 86.67
Bearing Jonathan 1958 244.93 34.61 245,67 188.87 102.94
Starking Delicious| 1958 257.28 36.45 244.37 212.64 108.48
“ 1957 135.38 27.29 142.65 86.61 62.15
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Table 5. Correlation coefficients{r) between
temperature at 9.00 AM and amounts

of absorbed water

Starking

Ralls | Jonathan Delicious

Non-bearing Ell:ggﬁ) 0.703%%| 0.701%*

Bearing tree {1958) | 0.796%*% 0,881+*

0. 864%*
0.820%x

**  Significant at 19 level
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Table 6. Correlation coefficients(r) between
maximum leaf numbers and amounts

of absorbed water

Ralls | Jenathan S‘éill:gféﬁgs
Nor-bearing E?%%ﬁ) 0.884% 0.903** | 0.880**
Bearing tree (1958) | 0.763*% 0.831%* | 0,738+
**  Sjgnificant at 1% level
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Table 7. Correlation coefficients(r) between
amounts of absorbed water and amounts
of absorbed nuirients

Nutrient | Ralls | Jonathan Sé?féféﬂ%

o N 0.975%% | 0.978% | 0.977**
28 P 0.875% | 0.934%* | 0,935%¢
8 . K 0.920%% | 0.936* | 0.970%=
<k Ca 0.970%* | 0,940%* | 0.970%*
= Mg 0.975%¢ | 0.971%% | 0,968+
o & N 0.988%* | 0.960% | 0.991%x
%) P 0.847%% | 0,943%% | 0,884%*
) K 0.979% | 0.977%% | 0,979%x
E Ca 0,982%% | 0.979%x | 0,951%*
A Mg 0.961%% | 0.983%* | 0,957+

*k  Significant at 19 level
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Table 8, Correlation coefficients(r) between
temperature at 9.00 AM and amounts
of ahsorbed nutrient

Nutrient | Ralls |Jonathan | Starking

= N 0.699% | 0.830%* | 0.846%*
s p 0.673% | 0.803%% | 0.836*
8. | K | o615+ | 0.82ex | 0.8554
2 4 Ca 0.710% | 0.838%* | 0,845+
p Mg | 0.684% | 0.834% | 0.878%
o & N 0.797%+ | 0.864%* | 0.836%
8 P 0.808% | 0.797%+ | 0.826%%
b K 0.809%% | 0.012% | 0845
i Ca | 0.798% | 0.879% | 0.897++
2 Mg | 0.876%* | 0.878%% | 0.840%

**  Significant at 1% level

&ﬁﬁ@%%%%LTMtﬁ%%%ﬁmkﬁaNﬁxﬁ
KOBNERASHEL X 5RO 0RHE R - g
FR L7, L L2 OB S SR 5 b
THLERAEMTHES,

EICER L EHERORRL oW CAMOEK AT
EOBRROMEEERTLHIEDOL 5 RHEENMELN
.

Table 9. Correlation coefficients(r) between
muximum leaf numbers and amounts
of absorbed nutrient

Nutrient | Ralls |Jonathan Sg?fclféﬂg
= N 0.7775% | 0.813% | 0.879%*
28 P 0.878%% | 0.921%* | 0.894%*
So | K | 0.621% | 0.730% | 09420
5 B Ca 0.745%% | 0.734%% | 0.894%*
Z Mg 0.803%% | 0.818% | 0.871%*
0B N 0.813%% | 0.865% | 0.714%*
B p 0.866** | 0.845** | (.856+*
& K 0.851%* | 0.801%* | 0.721%
g Ca 0.844%* | 0.845% | 0.834**
& Mg 0.858% | 0.853%* [ 0,088%*
%

**  Significant at 5, 1% level, respectively
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Fig. 29. Seasonal rates of shoot growth and
leaf number of Ralls
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Seasonal absorption of nutrients by apple trees in sand culture

MOoR10 SoMa, AYATARI IzUMIYA, SHIGERU ICHIKI and JUNICEI SHIEUKAWA*

(Aomori Apple Experiment Station)

Summary

Young Ralls, Jonathan and Starking Delicious grown previously in the sand culture, were
used to investigate the seasonal absorption of water, N, P, K, Ca and Mg during the period of
1955-1958.

The absorption of water was highest in early August, when temperature was maximum.
The pattern of transpiration in bearing tree was similar that of non-bearing tree, but trars-
piration rate of bearing was increased during early growing season.

The rate of nitrogen ahbsorption was substantially similar to that of water absorption. The
absorption of nitrogen reached peak in early August, and decreased with lowering of the tem-
perature. There was no significant difference in nitrogen absorption between non-bearing and
bearing, though peak of absorbed nitrogen of bearing tree was not clear.

The trend of phosphorus absorption of non-bearing and bearing was similar to that of
nitrogen, but peak of intake was relatively low.

The seasonal absorption of potassium of non-bearing tree showed low peak during summer
and decreasing rapidly through summer to autumn compared with nitrogen absorption. The
bearing tree absorbed in appreciable amounts of potassium continuously during the fruit growth.

The seasonal change of calcium absorption of non-bearing and bearing tree was approxi-
mately same in potassium.

The intake of magnesium was relative low, hut seasonal trend of absorption was same
other mutrients. No difference was observed in ahsorption of magnesium between non-bearing
and bearing.

The proportion of N, P, K, Ca and Mg absorbed during the experiment were presented in
Fig.28. A compariton of absorbed ratio of K/N between bearing and non-bearing tree showed
that K/N ratio of bearing tree had higher.

The schematic patterns of seasonal absrption of nutrients and water of nonrbearing and
bearing were shown graphically in Fig. 31, 32, respectively.

(* Present address : Iwate Horticultural Experiment Sation)
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