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Table 1. Chemical properties of the soil used

pH Exch. bases (me)
———— CEC{(me) —
H,0 KCl K Na Ca Mg
4.45 4.91 13.00 0.18 0.18 0.78 0.15

Table 2. Fertilizers applied to the soil (Rooting zone)

Amount of
Element fertilizer Chemical form
applied (g/pot)
N 0. 50 (NH,),SO,, NHH,PO,
P 0. 65 NH,H,PO,, Fused
phosphate
K 6. 60 KCl, K,CO,
Ca 1.46 Fused phosphate,
Dolomite
Mg 1. 33 Fused phosphate,

Dolomite, MgSO,
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Table 3. Composition of the nutrient solution
added to the sand (Fruiting zone)

Amount of
Element nutrient applied Chemical form
(mg/pot)
N 550 NaNO,
P 550 KH,PO,
K 693 KH,PO,
Ca 1100 CaCl,-2H,0
Mg 550 MgSO0,-7H,0
B 2.75 H,BO,
Mn 2.75 MnCl,-4H,0
Zn 1.38 ZnSO,-7H,0
Cu 1.38 CuS0O,-5H,0
Mo 0.28 (NH,)Mo,0,,-4H,0
Fe 5.5 EDTA-Fe*

* EDTA-Fe was prepared with FeSO,-7H,0 and
Na-EDTA.
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Summary

In this study, an electron microprove X-ray analysis was adopted to investigate the distribution
of Ca, Mg and K in peanut gynophore and developing cotyledon. The peanut plant was cultured
in soil, and after its flowering and fertilization, a gynophore was harvested prior to its penetration
into the fruiting zone, and a seed was picked up at the 2nd, 4th and 12th weeks after the gynophore
was penetrated into the fruiting zone. The results obtaind were as follows:

1. In the gynophore, each element was distributed more in the gynophore-elongating part than
in the ovary part.

2. In the gynophore-elongating part, the distribution of the elements were different in accor-
dance with varieties among these elements; Ca was distributed more in the cortex and pith than in
the epidermis, sclenchyma, phloem and xylem, Mg more in the cortex and phloem than in the other
organs, while K was not concentrated in any organ.

3. In the cortex and pith cells of the gynophore-elongating part, Ca was chiefly distributed in
the cell wall and nucleus, being remarkably concentrated in the nucleus of the cortex cell, too.

4. In the cotyledon at the 2nd week, each element was distributed more in the outer region
than in the middle one. In the cotyledon cell, Ca and Mg were accumulated in the cell wall and
nucleus.

5. In the cotyledon at the 4th week, Ca and Mg were not detected in anywhere with the
exception of Ca fixed in a vascular bundle by line scan analysis, and K was distributed less in the
vascular bundle than in any other region. In the cotyledon cell, K was distributed more in the
intracellular particle, but Ca and Mg were hardly detected in anywhere, by line scan analysis.

6. In the cotyledon at the 12th week, the distribution of the elements were observed to be
different in accordance with the varieties among these elements; Ca was distributed more in the
region near the epidermis, Mg less in the vascular bundle and epidermis and more in the outer
region than in the inner region, and K less in the vascular bundle and epidermis.

7. In the cotyledon cell at the 12th week, the distribution of the elements were observed to
be different in accordance with the varieties among these elements; Ca was distributed more in the
cell wall of both regions, K more in the intracellular particle of both regions, and Mg more in the
intracellular particle of the outer region but it was not detected in the cell of the inner region by
line scan analysis.

8. By peak profile analysis, Ca was observed to be present in some of the intracellular particles
of the cotyledon cell, both at the 4th and 12th weeks.
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Explanation of figures

Secondary electronimage of the longitudinal view of the gynophore.

Secondary electronimage of the transversal view near the line A in Fig. 1 (ovary part).

Line-scans of Ca, Mg and K radiation along the line I in Fig. 2.

Secondary electron image of the transversal view near the line B in Fig. 1 (gynophore-elongating
part).

Line scans of Ca, Mg and K radiation along the line I in Fig. 4.

6~8. Secondary electronimage (Fig. 6) and X-ray distributionimages of Ca (Fig. 7) and K (Fig. 8)

of the C region in Fig. 4.

9~12. Secondary electron image (Fig. 9) and X-ray distribution images of Ca (Fig. 10), Mg (Fig. 11)

and K (Fig. 12) of the D region in Fig. 4.

13~14. Secondary electron image of the longitudinal view (Fig. 13) and X-ray distribution image of Ca

15.

16.
17.
18.
19.

(Fig. 14) of the C region in Fig. 4.

Secondary electron image of the longitudinal view of the cotyledon (the 2nd week after the gynophore
was penetrated into the fruiting zone).

Line-scans of Ca, Mg and K radiation along the line I in Fig. 15.

Secondary electron image of the A region in Fig. 15.

Line scans of Ca, Mg and K radiation along the line I in Fig. 17.

Secondary electron image of the transversal view of the cotyledon (the 4th week after the gynophore
was penetrated into the fruiting zone).

20~21. Linescans of Ca, Mg and K radiation along the line I and II in Fig. 19.

22.
23.
24.
25.

Secondary electronimage of the A region in Fig. 19.

Linescans of Ca, Mg and K radiation along the line I in Fig. 22.

Ca peakprofile of the intracellular particle in Fig. 22.

Photo-micrograph of the transversal view of the cotyledon (the 12th week after the gynophore was
penetrated into the fruiting zone).

26~27. Line scans of Ca, Mg and K radiation along the line I and II in Fig. 25.

28.
29.
30.
31.
32.
33.

Secondary electron image of the A region in Fig. 25.
Linescans of Ca, Mg and K radiation along the line I in Fig. 28.
Ca peak profile of the intracellular particle in Fig. 28.
Secondary electron image of the B region in Fig. 25.
Linescans of Ca, Mg and K radiation along the line I in Fig. 31
Ca peak profile of the intracellular particle in Fig. 31.

Abbreviation

Co: Cortex, C.W.: Cell wall, E.: Epidermis, LP.: Intracellular Particle, N.: Nucleus, Phl.: Phloem, Pi.:
Pith, Scl.: Sclencyma, Se.: Seed, T: Testa, V.B.: Vascular Bundle Xy.: Xylem, lo: Relative intensity
of characteristic X-ray
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