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Phosptnrus—statqs_diagmsis of the crop plant using
P—-32 bioassay technique

Zang-Kual U, and Sung-Jun Song

Summary

P-32 bioassay for determining P-nutritional status of plant is based on the
uptake rate of P-32 labelled phosphorus by roots, This study was carried out to
investigate the possibility of its applicability in diagnosing the phosphorus nutri-
tional status of crop plants,

The method was examined using barley grown in the sand culture and in the
pot culture supplied with the different P levels, There was a negative exponen—
tial relationship between phosphorus uptake by barley root and the concentration
of phosphorus supplied previously in the sand culture and in the pot culture, P-
32 uptake by barley root was markedly inhibited by 5x10~ 3M KCN in the bioassay
solution, indicating that uptake was metabolically mediated,

P-32 uptake by barley root showed a good correlation with dry matter, fresh
weight, shoot length and P content of shoot while soil available P did not, This
fact suggested that the determination of soil available P was not suitable for the P-
status diagnosis of plant,

The results showed that the P-32 bioassay could be applied for the phosphorus
nutrition diagnosis of the annual crop like barley and had some advantages ; being
more rapid and easier than the chemical analysis of leaves or soils,
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Figure 1. Flow Diagram of P-32 Bioassay
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Table 1, Effect of potassium cyanide
on the P-32 uptake of the
roots excised from Hordeum
distichum grown in the sand
culture,

The P concentration level in
the sand culture was 20ppm,

Reaction P-32 uptake in pg P/mg
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15 1,231 + 105 5.3+13.1
30 1,669 + 77 2.6 +14.3
50 3,783 +473 1065+ 4.5
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Figure 3. P-32 uptake by root excised
from Hordeum distichum in-
fluenced bi/ the elasped time
after root sampling.

The P concentration in the
sand culture was 50ppm.
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Table 2. Effect of P-concentration
levels on the growth of
Hordeum distichum in the
sand culture,

Shoot Fresh weight
;?:tts_ lg;)gth weight (g ?gg peg
(em) per shoot)  shoot)
0 ppm 25,22 1,05 128
2.5ppm 2569 122 134
5 ppm 28.89 1,37 162
10 ppm 27.50 1.56 186
20 ppm 30,56 1,78 212
30 ppm 3026  1.79 226
50 ppm 2919 186 240
100 ppm 31,48 2,53 280
200ppm 32,81 2.95 324
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Table 3. Effect of the different treat-
ments of P-fertilizer on the growth
of Hordeum distichum on Cheju dark
brown soil in the pot,

Fertilizer Plant Fresh Dry
added(mg height weight weight
P/pot) {c (g/pot) (g/pot)
0 11.7 0,51 0,16
22 13.6 0.86 0.29
43 179 1,01 0.30
64 22,9 2.30 0,65
86 30,2 2,90 0,78
117 346 4,64 1,13
159 50,8 12,0 3.19
269 56,6 16,2 6.45
477 58,5 23,5 8.06
807 54,8 282 9.67
x 103
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Figure 7, A comparison of P-32 uptake
by Hordeum distichum roots and soil
available P influenced by the differ-
ent treatments of P-fertilizer on
Cheju dark brown soil in the pot,
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