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Phosphate uptake during the day and the night

by tomato grown in water-culture

under various conditions of culture solution.
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Tablel. Rate of nutrient and water uptake by tomato plants cultured in various
concentrations of culture solution.

Rate of uptake (water : 1 /100g D.W./ 3days)

Strength Time of (nutrient : me/100g D.W. 3 days)
of soln absorption
(%) Water NO;—N PO.—P K Ca Mg
25% day 5.88 25.5 7.4 14.4 12.8 6.1
night 0.48 11.4 4.7 5.9 5.6 2.9
whole day 6.36 36.9 12.1 20.3 18.4 9.0
50% day 5.57 35.1 9.3 15.1 14.6 5.2
night 0.49 12.8 7.4 4.2 5.0 1.8
whole day 6.06 47.9 16.7 19.3 19.6 7.0
100% day 5.05 34.0 11.2 19.9 16.3 5.6
night 0.45 12.3 8.1 5.1 5.0 0.5
whole day 5.50 46.3 19.3 25.0 21.3 6.1

Table2. Rate of nutrient to water absorbed.

Strength Time of Rate of nutrient to water absorbed (me, 1)
of soln absorption
(%) NO;—N PO,—P K Ca Mg
25% day 4.3 1.3 2.4 2.2 1.0
night 23.9 9.8 12.3 11.7 6.0
whole day 5.8 1.9 3.2 2.9 1.4
50% day 6.3 1.7 2.7 2.6 0.9
night 26.2 15.1 8.6 10.3 3.6
whole day 7.9 2.8 3.2 3.2 1.2
100% day 6.8 2.1 3.6 2.9 1.0
night 27.1 16.7 10.6 10.5 2.0
whole day 8.6 3.2 4.2 4.6 0.7
HHA4.5me /1T, BEIDY VBHER (H5EEC MG EEL Y B, L L, HEORIGRE
A BRILEEDL) 39 EEWEER L, 2.0me 12.3me/1CTHESBEL Y b BEVHELRLA, Y
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Table3. Rate of uptake at night to that in whole day.
Rate of uptake at night to that in a

Strength whole day. (%)
of soln (%)

Water NO:—N PO.—P K Ca Mg
25% 31 39 29 30 32
50% 27 44 22 26 26
100% 27 - 42 20 24 8

Table4. Rate of phosphate and water uptake by tomato plants during day and night
cultured in different phosphate concentration in the culture solution.

Rate of uptake

Rate of phosphate

P—conc. Time of to water absorbed
(me/ 1) absorption Water PO.—P (me/ 1)
(1,100gD.W./ 4days) (me/100gD.W./ 4days)
day 4.51 4.8 1.1
0.5 night 1.14 5.1 4.5
whole day 5.65 9.9 1.8
day 4.06 9.1 2.3
2.0 night 0.98 9.0 9.2
whole day 5.04 17.1 3.6
day 3.93 16.0 4.1
8.0 night 0.99 12.1 12.3
whole day 4.92 28.1 5.7
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Fig. 1. Relationship between nutrient concentration in the culture solution
and the rate of uptake during the night to that in a whole day.
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Table5. Rate of calcium and water uptake by tomato plants during day and night
cultured in different Ca concentration in the cultnre solution.
Rate of uptake Rate of Ca to
Ca—conc. Time of water absorbed
{me/ 1) abrorption Water Ca
(1./100gD.W./ 4days) (me/100gD.W./ 4days) (me,/ 1)
day 5.23 13.1 2.5
1.0 night 0.70 7.5 10.8
whole day 5.93 20.6 3.5
day 4.96 20.3 4.1
4.0 night 0.73 11.1 15.2
whole day 5.69 3l.4 5.5
day 5.17 37.0 7.2
16.0 night 0.69 11.9 17.4
whole day 5.85 48.9 8.4
Table 6. Rate of phosphate and water uptake by tomato plants cultured in various
phosphate solutions.
Rate of uptake Rate of phosphate
Treatment Time of to water absorbed
absorption Water PO.—P
(1./100gD.W./ 4days) (me/100gD.W./ 4 days) (me/ 1)
NaH.PO., day 7.19 16.4 2.3
alone night 0.70 (9)* 11.9 (42) 17.0
whole day 7.89 28.3 3.6
NH4H2P04 day 7.42 13.4 1.8
alone night 0.76 (9) 8.1 (38) 10.7
whole day 8.18 21.5 2.6
Enshi soln day 7.22 19.2 2.7
night . 1.05 (9) 13.4 (41) 12.8
whole day 8.27 32.6 3.9

%Rate of uptake at night to that in a whole day (%)
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Table7. Rate of nutrient and water uptake by tomato plants cultured in culture
solution added with NaCl.
Rate of uptake (water : 1,7100g D.W./ 4 days)
NaCl (ppm) Time of (nutrient : me./100g D.W./ 4days)
absorption
Water NO;—N PO,-P K Ca Mg
0 ppm day 4.59 54.2 17.2 42.7 15.5 6.8
night 0.76 22.0 141 15.4 8.3 3.7
whole day 5.35 76.2 31.3 58.1 23.8 10.5
1000 day 4.66 42.5 19.6 40.7 15.8 7.9
ppm night 0.68 12.7 14.3 12.2 7.8 3.4
whole day 5.34 55.2 33.9 52.9 23.6 11.3
2000 day 4.29 36.5 19.5 34.7 14.2 7.6
ppm night 0.64 11.0 14.5 12.2 6.3 3.5
whole day 4.93 47.5 34.0 46.9 20.5 11.1
Table8. Rate of uptake at night to that in a whole day.
Rate of uptake at night to that in a whole day (%)
NaCl (ppm)
Water NO;—N PO.—P K Ca Mg
0 ppm 14 29 45 27 35 36
1000 ppm 13 23 42 23 33 30
2000 ppm 13 23 43 26 31 32
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Table9. Rate of phosphate and water uptake by tomato plants cultured in

circulated culture solution.

Treatment Time of

Rate of uptake

measurement

Water PO.,—P
(1,/100gD.W./ 6 hr)

(me,/100gD.W./ 6 hr)

Non—circulation midday™* 1.37 (100) 2.3 (100)
midnight 0.11 (100) 1.5 (100)
Circulation midday 1.45 (106) 3.1 (135)
midnight 0.13 (118) 2.0 (133)

% midday (9am to 3pm) , midnight (9pm to 3am)

() : Relative values to non—circulation.

Tablel0. Rate of phosphate and water uptake by tomato plants cultured
in phosphate solution with KNO: or Ca(NOs) ..

Rate of uptake

Rate of phosphate

Treatment Time of to water absorbed
absorption water PO,—P
(1,100gD.W.,/ 4days) (me,100gD.W./ 4days) (me/ 1)
NH.H.PO, day 4.51 4.8 1.1
night 1.14 (D™ 5.1 (40) 4.5
whole day 5.65 9.9 1.8
+KNO; day 4.06 9.1 2.3
night 0.98 (7) 9.0 (39) 9.2
whole day 5.04 17.1 3.0
+Ca (NO;): day 3.93 16.0 4.1
night 0.99 (7) 12.1 (38) 12.3
whole day 4.92 28.1 5.7

% Rate of uptake at night to that in a whole day (%)
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Tablell. Relative value of water and nutrient uptake.
Strength Time of Relative uptake
of soln absorption
(%) Water NO;—-N PO.—P K Ca Mg
25% day 100 100 100 100 100 100
night 100 100 100 100 100 100
whole day 100 100 100 100 100 100
50% day 95 138 126 105 114 85
night 102 112 157 71 89 62
whole day 95 130 138 95 107 78
100% day 86 133 151 138 127 92
night 94 108 172 86 89 17
whole day 86 125 160 123 116 68
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summary

The aim of the present work has been to
examine aspects of phosphate uptake during
the day and the night under various condi-
tions of culture solution.

Phosphate uptake increased as the total salt
concentration was raised from 25% to 100%
strength of Enshishoho culture solution.

Phosphate URN (rate of uptake at night to
that in a whole day) was lowest with 25%
strength of the solution and highest with 50%
strength.

Phosphate URN decreased, when phosphate
concentration only was raised. 1t was also
the case with calcium uptake and calcium
concentration in the culture solution.

Phosphate URN was not changed regard-
less of increase nor decrease in water or
phosphate uptake, by feeding phosphate solu-
tion only, or addition of monovalent cations
or NaCl to the culture solution.

The present work has made it clear that
phosphate URN is

phosphate concentration, and not by water or

influenced solely by

phosphate uptake under various conditions
of the culture solution.



