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Relationships between Growth lInjury- of Citrus
Trees and Inorganic Elements

2. Effect of calcium nitrate concentration in culture solution
on the growth and absorption of nutrient elements of trifoliate
seedling

By

Yoshikazu Nakajima and Yosaku Nakajima
(Laboratory of Pomology, Faculty of Agriculture)

Summary

Two year-old trifoliate seedlings were grown in sand and soil cultures using a nutrient
solution with CaNOs as the added salt ranging from 0.8 to 4.5 atmospheres. The effect of

culture solution on the growth and absoption of nutrient elements was investigated.

Best growth of the trifoliate seedlings in nutrient solution takes place at concentration
of about 0.8 to 2.0 atmospheres, and the growth reduction was marked above 2.2
atmospheres. The weight of fine roots in high concentrations of nutrient solution was

comparatively less than that in low concentrations in sand culture.

The content of Ca in the various parts of trees increased in parallel with concentrations
of CaNOs in nutrient solution, and the reverse tendency was found in K content (%)
under the same conditions. High osmotic pressures in the medium slightly decreased the
contents of N, P, and Mg in the various parts of trees except for the N content in fine
roots. The maximum content of each N, P, Mg and Mn in the various parts of trees

was not in accord with concentration of the substrate.

The absorption of N, P, K, Ca and Mn by trifoliate seedlings was at it's maximum
from 1.1 to 2.0 osmotic pressures and the absorption of Ca was much more than that of
the other elements. The content of each nutrient element except for Mn was higher in

tops than in roots.
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28 ' 0 0.8 0.6
215 268 1.1 - 2.0
430 571 1.4 3.4
645 886 2.0 4.7
860 - . 1,194 "2.2 6.0
1,075 . 1,503 2.4 . 6.6
1,285 1,805 ) 3.0 8.2
C 1,707 2,411 4.5 10.0

JEEEEIE : N 28 ppm, P 20 ppm, K 80 ppm, Mg 20 ppm, Fe 1.0 ppm
Mn 0.5 ppm;, B 0.5 ppm, Zn 0.5 ppm, Cu 0. lppm; Mo 0. ppm
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2.0 101 329 2.2 5.1
2.2 67 285 2.4 4.1
2.4 : 73 281 2.3 4.9
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i) it X - N (% P (%) K (%
AL IE A A AR AR AEAEIN AR )
B o X 0.8 |0.33|1.4170.01]0784{0.21|0.26]0,14]0.31{1.202.02|1.45]3.50
1.1 0.8213.2810.67[1.52]0.23{0.21]0.16}0.421.18]1.92]1.55]3.50
] 1.4 10.92/3.4010.871.05[0.22]0.20(0.19]0.43|1.001.9211.25}3.00
2.0 |0 99 13.6310.7511.9810.21]0.21]02110.35(0.92]1.55125]3.20
2.2 | 1.0213.06[0.67(201]0.211020(0:22(0.34{0.92,1.50|1.12]3.25
2.4 10.92]3.01(0.64[232]0.11]0.25]0.11/0.29{1.0071.35]|1.18]3.42
3.0 10.7312.98]0.4221110.08|0.17|0.10]0.25/0.881.08|0.88]|1.50
L # K 1.4 [108]3.65|0.75]2.130.10 | 0.35(0.20 | 0.23 [ 100|202 [ 1.25|3.75
. 22 10.88(3.32]0.67]224(0.12]0.24]0.07]0.200.881.62;1.18|3.25
4.5 {1.13]2.8111.05|2.80]0.2110.20{0.07{0.18]10.80]1.00]0.88]| 262
Ca (%) Mg (%) Mn (ppm)
BEN I IEIEIE IR IETERE A
B o K 0.8 10.991.87]08L]0. 67 10.23 0.33]0.080.75 4 7 27 20
1.1 10.70(2.95(0.8110.98|0.10]9.03]0.02]0.62 2 23 39 244
1.4 | 1.90/3.45]1.15|1.50(0.43]0.1570.110.46 7 19 33 184
2.0 1,97 [ 3.6711.1911.3210.310.07|0.11|0.44 5 19 23 175
2.2 11971377 (1.2311.2710.26|0.13|0.13.]0.45 1 19 18 244
2.4 11.9514.2001.3711.2670.03]|0.14]0.09]0.43 5 26 42 251
3.0 | 2.1414.34(1.45|1.46(0.11]0.140.030.54 5 ‘tr 22 297
= ¥ K 1.4 [2.02(3.04(1.231.36[0.16]0.13)0.067{0.35 tr |. 21, 42 200
2.2 [2.08(3.7501.33711.08(0.0510.13}0.1110.48 4 23 51 228
4.5 12.90|4.-7411.541.48]0.0t]0.2110.08|0.30 tr 28 19 164
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