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Deficiency and Immobility of Magnesium in Cucumber Leaves

Masaharu Masupa
(Division of Eco-physiology for Crop Production)

Cucumis sativus L., Cucumber plant, is apt to show a symptom of magnesium deficiency.
In the present paper, the contents of magnesium and its mobility in leaves under various
conditions were investigated.

The reduction rate of mineral contents in leaf basis 8 days after eliminating all nutrients
from the nutrient solution was higher in phosphorus and potassium followed by the total nitrogen
and lowest in magnesium and calcium, while in roots basis of a plant was higher in the total
nitrogen and potassium followed by phosphorus and magnesium and lowest in calcium. The
contents of magnesium and calcium in leaf basis and calcium in roots basis of a plant did
not change.

The contents of magnesium and potassium in dry weight basis were lower in the leaf with
fruit (sink-sourse plants) than that without fruit (unsink-source plants), when determined 1
month after eliminating all nutrients from the nutrient solution. On the other hand, the
magnesium content in leaf basis increased slightly even in the sink-source plants, but the
potassium content decreased slightly.

When magnesium sulphate solution was applied to the leaf or a part of leaf blade, only the
part of leaf where magnesium was applied to has remained green. The contents of magnesium
compounds in dry weight basis in three fractions of leaf extract, water soluble and 95%
methanol soluble fractions and insoluble residue, were higher in the part where magnesium
was applied to than that in control.

The results of these experiments indicate that magnesium in cucumber leaves do not move
easily to other parts and from foliar part where magnesium was applied to is immobile.
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Table 1 Mineral contents in leaves and roots of cucumber plants after eliminating

all nutrients from the nutrient solution

Mineral content (% dry wt)

Days after elimination

X in roots in leaves®
of nutrients
Total-N P K Ca Mg TotalN P K Ca Mg

0 6.30 0.42 8.87 1.12 0.36 4.10 0.86 6.43 6.30 0.99

4 3.85 0.29 7.08 1.15 0.28 3.51 0.72 5.00 6.16 0.94

8 3.73 0.28 5.23 1.10 0.23 3.30 0.52 4.03 5.96 0.91

* The 5th true leaves were analyzed.
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Days after elimination of nutrients

Changes of mineral content in leaves and roots of cucumber plants after

eliminating all nutrients from the nutrient solution. O
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Fig. 3 Mineral contents in leaves with or without fruit.
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HET1/2~1/3 & 7% - /- (Table 2).

T, vOAYVULEAIEORMTHLEATLIRL, 20HRCERRADSNE L /2.
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DB 7 AL 7 LEERITEHHRED TN AL, 7L a—VEEEIZ 1.5 6%, K-

TAVI—VAEEE25ETHY, BT AV Y LEERIIEMET 0.35% BT, EEHA
T 0.12% Btk & % - 7= (Table 3).

T, BMEEO—EIIRET 3 &, 20N TGRS MR s h, BEASMIE 7 a0

VARZLZ. ZOGEL, BT IA YV LAEEEIEL, KBAETERE, T
—LVAEETL ~26F, K- TLI—VREETS ~ 4 EDEETRL 7z (Table 4).

Table 2 Magnesium contents in leaves as affected by foliar application of magnesium

Leaf position o . Mg content (% dry wt)
« Mg application  Occurrence of chlorosis
on the stem Frac.1*  Frac.2 Frac.3  Total
14 yes no 0.09 0.03 0.09 0.21
no no 0.07 0.02 0.06 0.15
9 yes no 0.29 0.05 0.16 0.50
no yes 0.09 0.02 0.05 0.16
4 yes no 0.38 0.05 0.21 0.64
no no 0.10 0.02 0.15 0.27

* Same as shown in Fig. 2.
** Frac. 1, Frac. 2 and Frac. 3 represented water soluble fraction, 95% methanol soluble
fraction and insoluble residue, respectively.
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Table 3 Effect of foliar applied magnesium on the content of magnesium in three
successive leaves

Leaf position Mg content (% dry wt)

Mg application  Occurrence of chlorosis

on the stem Frac.1* Frac.2 Frac.3  Total
19 no yes 0.05 0.02 0.04 0.11
18* yes no 0.24 0.03 0.11 0.38
17 ‘no yes 0.05 0.02 0.04 0.11
19 no yes 0.06 0.02 0.04 0.12
18Y yes no 0.21 0.03 0.10 0.34
17 no yes 0.06 0.02 0.04 0.12

* Refer to Table 2. Mg solution was -applied to an adaxial surface {Z) or an abaxial surface
(Y) of leaf blade.

Table 4 Magnesium contents in parts of a leaf blade as affected by foliar application of

magnesium
Mg content (% dry wt)
Leaf part* Occurrence of chlorosis

Frac. 1%* Frac. 2 Frac. 3 Total
A-1 no 0.35 0.03 0.13 0.51
A-2 ves 0.06 0.01 0.03 0.10
B—1 yes 0.05 0.02 0.03 0.10
B-2 no 0.26 0.02 0.10 0.38
C yes 0.05 0.02 0.04 0.11

* Refer to Fig. 5.
** Refer to Table 2.

A-1

Fig. 5 A diagram illustrating different parts of a leaf blade with magnesium treatment.
Part A—1 and B—2 were treated with Mg solution, and A—2, B—1 and
C were not treated.
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