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Growth of, and nutrient uptake by tomato plants cultured in phosphate-free nutrient

solution during day or night.
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Table1 Rate of nutrient and water uptake by tomato plants cultured in
P —free or NO;—N free culture solution during day or night.

Rate of uptake

Treatment Time of (water: £ /100 g D. W., nutrient: me, /100 g D. W.)

absorption

Water NO;—N PO:—P K Ca Mg

C/Cx day 4.67 19.6 9.3 9.7 11.3 3.4

night 0.57 7.6 6.0 3.0 2.9 0.9

whole day 5.24 27.2 15.3 12.7 13.8 4.3

C/ —P day 4.47 19.7 12.5 8.5 10.6 3.7

night 0.51 5.6 3.8 2.9 0.8

whole day 4.98 25.3 12.5 12.3 13.1 4.5

~-P/C day 4.83 16.7 10.1 9.8 3.7

night 0.59 10.4 11.6 3.2 3.6 0.7

whole day 5.42 27.1 11.6 13.3 13.4 4.4

C/—N day 0.23 26.3 10.3 10.3 10.9 4.1

night 0.58 —2.0 9.2 3.4 3.8 0.5

whole day 5.81 23.8 19.5 13.7 14.7 4.6

~N/C  day 4.52 9.2 8.2 10.1 2.9

night 0.95 13.9 7.3 1.5 3.8 0.6

whole day 5.07 13.9 16.5 9.7 13.9 3.9

¥ : day.night, C; 50 % Ensishoho culture soln
—P; 50 % Ensishoho culture soln, P-—free.
—N; 50 % Ensishoho culture soln, Nitrate N —free.

Table 2 Rate of nutrient and water uptake by tomato plants cultured in
Ca —free culture solution during day or night.

Rate of uptake

Treatment Time of (water: £ /100 g D. W., nutrient: me./100g D. W.)

absorption

Water NO;—N PO.—P K Ca Mg

C/Cx day 4.46 96.3 16.3 41.7 20.6 9.0

night 0.77 29.6 14.6 18.5 12.7 6.0

whole day 5.23 85.9 30.9 60.2 33.3 15.0

C/—Ca day 4.86 96.7 16.5 40.4 24.1 9.7

night 0.79 33.4 13.7 18.1 9.1

whole day 5.65 90.1 30.2 58.5 24.1 18.8

—Ca,/C day 4.70 61.9 15.0 37.1 3.6 15.0

night 0.79 28.4 14.2 16.9 17.2 5.1

whole day 5.49 90.3 29.2 54.0 20.8 20.1

% : day./night, C; 50 % Ensishoho culture soln
—Ca; 50 % Ensishoho culture soln, Ca—free.
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Table 3 Absorbed cation and anion balance

when phosphate ion is regarded as
H.PO.'",

Treatment Time of Absorbed cation and
absorption anion balance

C/C¥ day +1.7
night —-3.2
whole day —-1.5

C/—P day -1.1
night +1.5
whole day +0.4

-P/C day +6.9
night —6.8
whole day +0.1

C/—N day —4.4
night +7.1
whole day +2.7

-N./C day +18.1
night —8.1
whole day +10.0

% day./night,
C: 50 % Ensishoho culture soln
—P: 50 % Ensishoho culture soln, P—free.
—N: 50 % Ensishoho culture soln, Nitrate
N —free.
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Table 4 Growth of tomato plants cultured in
P —free solution during day or night.

Dry weight (g plant)

Treatment

Leaves+Stem Root
C/Cx 117.4 12.2
C/—-P 117.8 10.0
-P/C 126.5 10.4

% day/night,
C: 50 % Ensishoho culture soln.
—P: 50 % Ensishoho culture soln, P—free.

Table 5 Fruit weight of tomato cultured in
P —free solution during day or night.

Fruit weight (g)

Treatment

1st truss 2nd truss  3rd truss plant
C/C¥ 255+ T 236106 174%16.4 2505
cC/—P 261+11.5 259+13.7 147%+16.5 2390
-P,/C 256+t 9.5 256+13.7 154%+15.6 2510

% daynight,
C: 50 % Ensishoho culture soln.
—P: 50 % Ensishoho culture soln, P —free.
¥ % Mean=*SE.

Table 6 Rate of water and nutrient uptake by tomato plants cultured in
P —free solution during day or night.

Rate of uptake

Treatment Growth (water: £ /plant”week, Nutrient: me,plant/ week)
stage

Water NO;—N PO,—P K Ca Mg

C/Cx 1 6.9 61.9 22.6 39.3 28.0 9.9
2 6.6 34.1 25.6 33.1 20.2 6.8

3 12.8 41.2 31.5 37.8 25.6 9.5

4 11.2 38.6 28.8 26.4 24.5 8.8

C/—P 1 6.9 65.1 17.6 37.7 29.3 11.8
2 8.2 57.1 20.2 31.0 20.1 5.8

3 12.7 49.5 27.1 34.7 29.6 8.3

4 11.9 49 .4 27.4 25.9 27.7 8.4

—-P,/C 1 6.6 61.0 9.9 36.4 25.4 10.4
2 8.4 38.9 11.0 33.1 21.2 5.9

3 13.0 58.9 12.2 40.4 324 9.2

4 11.6 ol.8 10.6 24 4 24.3 7.8

Growth stage:
4;3rd truss harvest.
¥ : day/night,

C; 50 % Ensishoho culture soln.

1;2nd truss bloom, 2;after pinching, 3;Ist truss harvest,

—P; 50 % Ensishoho culture soln, P—free.
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Summary

Phosphate feeding was withdrawn during
the night in a short term, and phosphate
uptake was examined. Phosphate uptake
during the day increased, by tomato plants
grown in phosphate free culture solution
during the night. The same phenomenon was
observed in phosphate uptake during the
night by tomato plants grown in phosphate
free culture solution during the day. In both
cases, compensatory uptake in response to
resuply of phosphate functioned within a
day. This compensatory function was larger
during the night than during the day.
Compensatory uptake of nitrate and calcium
in response to resupply of these nutrients was
also found. But that of calcium was not so
remarkable as of phosphate.

Tomato plants were cultured to harvest
fruit with the same method as the short term
experiment mentioned above. There were no
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difference in shoot and root fresh weight,
fruit weight and total fruits weight per plant,
with or without temporary withdrawal of
phosphate. Compensatory uptake of phos-
phate was small in the long term experiment.
Total uptake of phosphate by tomato plants
which had been subjected temporarily to the

culture solution deficient in phosphate was
considerably little as compared to non-—
treated controls.

These results suggest that luxurious uptake
of phosphate, which did not result in acceler-
ated growth, is common with nutrient solu-

tions generally used.



