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Relationship of phosphate uptake and nutrient

status of tomato grown in water culture
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Tablel. Rate of water and phosphate uptake by P-starved tomato plants.

Rate of uptake

Treatment Time of
absorption Water PO.—P
(g/10gDW 4days) (me /100gDW 4days)
day 3.36 6.9
C/Cx* night 0.78 5.6
whole day 4.14 12.5
day 2.83 26.2
-P/C night 0.67 26.2
whole day 3.50 52.4
day 2.77 61.2
—P/C (8) night 0.73 47.7
whole day 3.50 108.9

* Pretreatment,/treatment
C:complete solution (Enshi soln) , —P:P—{ree solution.
() : phosphate concentration (me/1).

Table2. Rate of water and phosphate uptake at
night to that in whole day.

Rate of uptake at night to that
in whole day (%)

Treatment

water P
c/C 19 45
-P/C 19 50

—P/C (8) 21 44
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Fig. 1.

—-P/C

—P/C (8)

Treatments

Ratio of rate of nutient to water absorbed to

concentration of nutient in the culture solution.

Pretreatment / treatment,

C: complete solution, —P: P—free solution
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Table 3.Water and nutrient uptake by nutrient—starved tomato plants.

Uptake (relative value to control)

Treatment Time of
absorption Water NO;—N PO.—P K Ca
NO;—N—starved day 99 124 96 61 99
night 93 151 58 68 119
whole day 99 132 79 64 107
K —starved day 92 94 107 144 64
night 80 91 98 84 66
whole day 91 94 103 122 65
Ca—starved day 104 97 120 103 109
night 99 107 104 96 99
wole day 103 94 113 100 105

Table 4.Rate of nutrient to water absorbed.

Rate of nutrient to water absorbed (me,/ 1)

Treatment Time of
absorption NO;—N PO,—P K Ca
NO;—N —starved day 9.3 0.2 2.0 2.2
night 46.7 8.6 11.7 15.3
whole day 13.0 1.0 2.9 3.5
K —starved day 7.6 2.2 4.9 1.5
night 32.5 16.6 16.6 9.8
whole day 9.9 3.5 6.0 2.3
Ca—starved day 7.0 2.2 3.2 2.3
night 30.9 14.4 15.4 11.9
whole day 9.4 3.4 4.4 3.3
Control day 7.5 1.9 3.2 2.2
night 28.6 13.6 16.0 11.9
whole day 9.7 3.1 4.5 3.3

Table 5.Rate of water and nutrients uptake at night to that in whole day.

Rate of uptake at night to that in whole day (%)

Treatment

Water NO;—N PO,—P K Ca
NO;—N —starved 10 36 34 40 42
K—starved 9 30 44 26 40
Ca—starved 10 33 43 35 36

Control 11 31 46 37 39
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Table 6.Nutrient content of nutrient—starved tomato plants.

Content (% of dry matter)

Treatment

N P K Ca
NOs;—N —starved 2.1 1.5 12.1 2.1
K ~—starved 3.7 1.4 7.6 3.2
Ca—starved 4.1 1.8 12.4 2.1
Control 3.7 1.8 11.9 3.0
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Summary
Phosphate uptake from Enshishoho

solution, the complete culture solution, by
tomato plants cultured in P —free culture
solution for 1 5 days, was remarkably
higher than P —sufficient plants, especially
during the night. Increase 1in phosphate
URN (ratio of the uptake rate during the
night to that of the 24 —hr day, expressed
in percentage ) was found in P —starved
plants. P —starved plants later transfered
to the solution high in phosphate concent-
ration, however, did not show any increase
in phosphate URN.

Experimental results suggested that
phosphate uptake 1s influenced not only by
phospate nutritional status of the plants,
but also by nutritional status of other
elements. Phosphate uptake was inhibited
which

was particularly notable during the night.

greatly in NOs; —N starved plants,
No influence of potassium nor calcium
starvation was observed. Phosphate uptake
during the night seems to play a very
important role in phosphate —starved tomato
plants.



