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Studies on Nitrogen Metabolism in Forage Sorghum 1. Effect of basal- and topdressing-N under
potassium and phosphorus deficiencies on regrowth and nitrogen metabolism in sorgo plant : Takashi ORITANI
and Eiichi MATSUMOTO ( Toyama College of Technology, Kosugimachi, Toyama 939-03, Japan)

Abstract : The proper combination of N-level of basal dressing and N-topdressing was effective for increase in
the cutting yield but N-topdressing under large-N condition brought about not only reduction in the cutting
yield but also an increase in cyanide content harmful to domestic animals. These N-reactions were strongly
developed especially under large~-N condition lacking in K or P.

The proper topdressing quantity of N in the field was considered to be 5-10 kg/10a. Further, the concentration
of P in the bleeding sap was also markedly reduced especially when K or P was deficient under large-N condition.
It was considered that abnormal metabolism, such as the increase and accumulation of free amino acids in vivo,
brought about a marked increase in cyanide or nitrate-N in the leaf blade and stem.

The increase of asparagine in the bleeding sap and stem was especially marked as a result of the N-reaction
in the sorgo plant accompanied by a rise in the N-level of basal dressing. From this, the purpose in the nutritional
diagnosis of the sorgo plant can be achieved by the simple detection of asparagine in the bleeding sap.

Key words : Asparagine, Bleeding sap, Cyanide, Free amino acids, Nitrate, Nitrogen metabolism, Sorghum bicolor.
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Fig.1. Changes in dry weight of the first, 2nd and 3rd cuttings of sorgo plants which were grown
in complete, K-, and P- deficient soils in combinations with increasing basal-N levels
(Exp. I).

Table 1. Changes in chlorophyll contents of the leaf blades, total-N and one drop test of bleeding sap
collected from the sorgo plants at the first cutting, and effect of the top dressing-N on dry matter
yields of the 2nd cutting of these plants.

Basal-N Dry matter* Chlorophyll (%) ** Total-N (ug/ml One drop***
level increase (g/pot) Upper L. Lower L. Bleeding sap) Test
Complete plot
A, +63.8 0.25 0.22 77.5 +
B, +82.3 0.53 0.63 100.0 +
C, +31.5 0.73 0.87 120.0 +
D, ~43.6 0.82 0.94 198.5 +
E, —38.1 0.96 0.98 191.0 +
K-deficient plot
A, +50.6 0.51 0.55 34.1 -
B, +58.4 0.67 0.80 110.5 +
C, +17.6 0.88 0.80 105.0 +
D, —-5.1 0.85 0.88 223.0 #
E, —13.8 0.73 0.91 254.0 #
P-deficient plot .
A, +61.8 0.97 - 85.3 +
B, +25.6 0.89 - 82.6 +
Cs —16.5 0.75 - 69.3 —
D, —11.4 0.55 — - -
E,; —6.4 0.64 - - -

Note . *Dry matter increase due to topdressing-N are shown in Fig.1.
**Chlorophyll contents are expressed as percentage of dry weight in the upper three, and the other
lower leaf blades.
***One drop test ; —, not recognized . +, very slightly recognized ; +, slightly recognized ;
+, clearly recognized ; #, largely recognized.
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Fig. 2. Changes in HCN contents of sorgo plants which were grown as for Fig. 1.
® ; Complete plot, ® ; K-deficient plot, A ; P-deficient plot.
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Fig.3. Changes in dry weight (solid line) and
leaf blades/stem ratio (dotted line) of the
2nd cutting of sorgo plants which were
grown in complete, K-, and P-deficient
soils in combinations with increasing top
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Fig. 6. Changes in dry weight of the first cutting
of sorgo plants which were grown in com-
plete, K-, and P-deficient soils in combina-
tions with increasing basal-N levels (Exp.
[II). Symbols see Fig. 2.
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Fig.8. Changes in total amino acids contents of leaf blades (A), stem (B) and bleeding sap (C)
of sorgo plants which were grown as for Fig. 6.
Upper 13th leaf blade (solid line), lower 8th leaf blade (dotted line). Symbols see Fig. 2.
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Fig.9. Composition of free amino acids in bleeding sap (A) and stem (B) of sorgo plants which were
grown as for Fig. 6. Key to numbers on histograms as in Fig. 10.
Each amino acid was expressed as percentage of total amino acids.
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A. Upper 13th leaf blades
Complete plot

K-deficient plot

P-deficient plot
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B. Lower 8th leaf blades
Total amino acids (¢ M/gF.W)
(%)
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Fig. 10. Composition of free amino acids in the upper 13th (A) and lower 8th (B) leaf
blades of sorgo plants which were grown as for Fig. 6.
Key to numbers on histograms.
3. Aspartic acid 8. Glutamine 14. Cystine 19. Phenylalanine 35. Lysine
4. Threonine 9. Proline 15. Methionine 21. y-amino butyric acid 26. Histidine
5. Serine 10. Glycine 16. Isoleucine 22. Ethanolamine 27. Arginine
6. Asparagine 11. Alanine 17. Leucine 23. Ammonium
7. Glutamic acid 13. Valine 18. Tyrosine 24. Ornithine
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