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The effect of fruiting on the growth and absorption of water
and nutrient elements of young Unshu orange trees.

By

‘Yoshikazu NakajiMa, Masami HoriGaNE
(Laboratory of Pomology, Faculty of Agriculture)

Summary

1.- An investigation was undertaken to study the effect of fruiting on the growth and
absorption of water and nutrient elements of young Unshu orange trees in gravel culture.

2. As fruits grew, the bearing trees in turn declined in tree vigor, and non bearing
trees grew greatly with vigorous shoots. The increase in fruit size was restricted, while
the content of soluble solids and acid in the fruit juice was generally higher than those under
field conditions.

3. The seasonal absorption of water by the trees growing in gravel culture was some-
what paralleled by changes in air and root temperatures. It would be said that the water
absorption to fill content in the vigorous shoots of the non bearing trees was much more
than that associated with the increase in the fruit size, whereas the seasonal water absorption
per leaf of the bearing trees was not different from that of the non bearing trees.

4. The absorption of each N, P:0s K:0 and MgO by the non bearing trees was two
to three times as much as by the bearing trees. In other words, the volume of these nutrient
elements with vegetative growth was more necessary than the volume of those with yleld

in this experiments.
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Total N : Semi micro Kijeldahl 7
NO;-N : Phenol disulfonic acid #
P : Molybdenum blue 7
K : Flame photometer #
Mg : Chelate titration #

Table 1. Composition of nutrient solution (ppm)

N P K Ca . Mg s
100 10 84.5 S 102 30 40

In addition, microelements were supplied as follows N
1.0 ppm Fe; 0.5 ppm Mn, 0.5 ppm B, 0.5 ppm Zn; Olpmeu, 0.1 ppm Mo.
The pH value was not adjusted. therefore that of the original solution had about 6.4 value.
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Table 2.

by subirrigation method**

non bearing Unshu orange trees.
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Effect of fruiting on the growth of Unshu orange trees cultured

Soluble* -Acid

Prior, Increase Shoots = Increase Number Fruits L
Planting, in Length* in : Weight* Solids
Fresh Fresh Truck o
Weight* Weight* Circle*  Leaves*
g g cm cm g [o
Non bearing tree 3151 2245 1979.4 2.0 1137
Bearing tree 3439 2725 804.3 0.5 867 2050 15.3 1,37

* Total amounts of three trees
.

Refractometer reading of juice

** From April 7 to December 15, 1960
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Absotption valume. of water (cc) and temperature (°C)
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‘Fig. 4. The seasonal absorption of water
per leaf and monthly temperature.
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Bearing trees

Non bearing trees

g g -
Dry weight of new ;
growing parts of trees* 1172 357
Dry weight of fallen leaves 70 63
Dry weight of fruits A 369
Increase in dry weight 1242 789
Total absorption - ;
volume of water 270. 996 229.57£
Water requirement 218 ml 291 ml

* Total dry weight except that of fruits and fallen leaves X
!

(1 — Fresh weight before planting X
See table 4.

K

Fresh weight after treatment
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Table 4. Nutrient elements content (as g) in various parts of bearing and non
bearing Unshu orange trees (December 15, 1960)

Dry weight N P20s K20 MgO

o™ (S TRt A VI

Non bearing Root { Large 661 6.62 1,21 6. 38 4,39
trees COt" { Small 377 6.79 1.04 AT 3.44
Leaves 332 11. 66 1,37 5.81 1.7

Fallen leaves 70 1,40 0.22 0. 84 0.18
(k@ 1y oF i o

Bearing | Root* { L21ES o O A 75
trees Leaves 253 7.37 0.93 3.06 0.93
Fallen leaves 63 1.26 0.02 0.76 0.16

Fruits © 369 0. 66 0.42 0. 95 0. 21

* Top; Large means over 10 mm and small under 10 mm in diameter.
Roots ; Large means over 5 mm and small under 5 mm'in diameter.
** Total amounts of three trees.

Table 5. Calculation of the absorption of nutrient elements by bearing and non bearing
Unshu orange trees growing in gravel culture from April 7 to Dec. 15, 1960.

_ N (@) P205 (g) K20 (g) - MgO (g)

Content of nutrient elements Non |Bearing| Non |Bearing| Non |Bearing] Non | Bearing

bearing bearing | bearing bearing

trees trees trees trees trees | trees trees trees
Total trees* 50.85 32,95 7.19 5.22 27.22 20.70 12.52 9, 33
New growing parts of trees** 2116 5.42 2,99  0.86  11.33 3.41 5.21, 1.53
Fallen leaves 1.40 .26 0.22  0.02 0. 84 0.76 0.18 0,16
Fruits 0.66 0.42 0.95 0.21
Absorption of nutrient elements | 22.56 7. 34 3.22 1.30 12.17 5.10- 5,38 1.91

%, *%  Except content in fruits and fallen leaves.

. . . . 1
*x Content in total trees X <1 — Fresh weight before planting X —— )
onten © F f g re planting % & esh welght after treatment.
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Fig. 5. Seasonal changes in nutrient elements content (ppm) of culture solutions.
Upper lines ; Content before treatment, Lower lines; Content after treatment.
Solid lines ; Non bearing tree pots, dash lines ; bearing tree pots.
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Fig. 6. Comparison of the growth of bearing and non bearing trees late in June.

Top, non bearing trees; bottom, bearing trees.
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