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Studies on the Physiological Role of Rutin and Its
Abpplication to Vegetable Crops

VII. Effect of Soil Application of Rutin Solution on the
Growth and Mineral Absorption
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an Takashi Kosaxko™**

*  Laboratory of Vegetable Crop Science
**  Kochi Agricultural High School ; *
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Abstract : The effect of soil application of rutin solution on the growth and mineral absorption
was carried out with cucumber and tomato seedlings.

1. The results from the effect of soil application of rutin solution at concentrations of 0, 107%,
2 x10~¢ of DecaAce foliage agent to cucumber seed'lings grown in soil with all combination of
two level phosphate and two level calcium showed that heavy calcium application suppressed the
growth and soil application of rutin solution promoted in all plots.

Phosphate absorption by soil application of rutin was remarkably increased from the soil of light
application of phosphate comparing with that of heavy application.

2. The effect of soil application of rutin at concentration of ¢, 10~%, 1073, 2 x 1073 to tomato
seedlings and early yield after transplanting was investigated.

The growth of seedlings was suppressed by soil application corresponding with higher concentra-
tion, followed by lower yield in the plot of heavy fertilizer.

Rutin application to seedlings in soil of light fertilizer resulted in high yield in spite of suppressed
growth except for seedlings receiving 10~¢ diluted solution of DacaAce.

3. With cucumber seedlings grown in sand culture of different concentrations of NPK using
Ca(NO3),, KH,PO., the effect of solvent of rutin was investigated.

Soil application of rutin solution at 5 ppm which were dissolved with methanol, 1 N NAOH,
ammoniacal water was compared with comparable concentration of DecaAce and water.

All solvent of rutin promoted the growth and mineral absorption except for ammoniacal water
which was toxic for roots of cucumber,
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Fig. 1. Effect of soil application of rutin solution on.the growth in cucumber
seedlings grown in nursery bed treated with 'different phosphate and calcium.
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Table 1. Effect of soil application of rutin solution on the mineral composition in
cucumber seedlings
(Percent on dry weight)

Fertilizer used ngi]lc?gp lication N P K Ca Mg
o 3.88 0.58 3.23 141 0.5

—Ca—P 10~ 411 0.96 4.96 1.38 0.47
2 X 104" 4.03 0. 65 4.54 1. 60 0. 49

_ 0 3.58 0.57 3.37 L 0.52

+Ca—P 107 3.65 0.58 3.38 1.78 0.51
2 X107 3.96 0. 60 3.69 1. 66 0.51

0 3. 41 0. 60 3. 14 1.68 0.54

—Ca+P 10~ 3.52 0.64 3.43 1.76 0. 46
2 %107 3.47 0.63 3.61 1.45 0.47

0 3.65 0. 60 2.73 1.44 0.53

+Ca+P 107 365 0.63 3.38 1.70 0.50
2 X104 3.88 0. 60 3.47 1. 66 0.51

*  Dilution of DecaAce foliage égent_
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Table 2. Effect of soil application of rutin solution on the amount of phosphate absorption

(mg/Plant)
—~Ca—P ) +Ca—P —~Ca+P +Ca+P
Treatment
0 107 2x10%) 0 107 2x107 0 10+ 2x10% 0 107 2x107
Amount of P 34.8 40.7 38.4 l 3.4 42.9 39.0 | 37.2 37.8 39.1 | 34.2 347 36.0
Increment in P 5.9 3.6| 10.5 6.6 . 0.6 1.9 0.5 1.8
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Tabld 3. Effect of soil application of rutin solution on the grouth of tomato seedlings

Soil Plant Leaf Top weight g. Root Date of
Fertilizer application height area weight first flower
conc. * cm cm? Leaves Stem Total g opening
0 28.8 317 8.5 116 20.1 20.5 April 14
Light 10~ 26.2 352. 4 9 9 10.4 20.3 20.5 14
1073 25.3 329.5 9.6 9.9 19.5 19.7 13
2x1078 23.3 336.2 9.4 9.3 18.7 18.1 12
0 28.2 539.4 15.0 » 17.5 32.5 32.8 April 10
Heavy 1074 28.2 596.9 16.9 18.5 35.4 35.8 9
1078 ’ 28.0 527.3 14.3 16.3 - 311 3.3 9
2 %1073 27.17 502. 6 13.0 13.5 26.5 26.9 8

“* Dilution of DecaAce foliage agent
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Table 4. Effect of soil application of rutin solution on the mineral composition in

tomato seedlings at transplanting time
(Percent on dry weight)

op Soil application

Fertilizer conc. * N P K Ca Mg
0 3.05 0.26 2.38 1.12 0.43

Light 104 3.18 0.28 2. 65 1.24 0.59
10-2 3.23 0.25 2.78 1.28 0.56

2 X103 3.80 0.25 2.98 1.35 0.58

0 2.59 0.27 313 1.06 0. 48

Heavy 10~ 2.90 0.28 2.98 . 1.17 0.57
10-3 3.04 0.25 2.93 1.27 0.55

2 x 1078 3.07 0.24 2.95 1.33 0.52

* Dilution of DecaAce foliage agent
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Table 5. Effecut of soil application of rutin solution during the coarse of raising
seedlings on the early yield of tomato plants

Fertilizer Soil applicatio First cluster Second cluster Third cluster Total yield
conc. * . g g g g
0 1080 1015 1605 3700
Light .10 960 1240 ) 1795 3995
1073 1235 915 1930 4080
2 X103 1040 1095 1765 3900
0 1295 915 1435 ' 3645
Heavy 10-# . 1260 1110 1575 3945
1073 950 880 1745 ) 3575
2 x10-3 840 765 1945 3550

* Dilution of DecaAce foliage agent
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Table 6. Effect of soil application of rutin dissolved with different solvents on the
growth in cucumber seedlings in sand culture

Plant Leaf Top weight g

Fertilizer Rutin solution height area Root weight g
cm cm?  Leaves Stem  Total

Untreated 60.0 1254. 4 36.5 37.6 74.1 34.5
Methanol 57.0 1643.8 36.4 35.4 71.4 35.1

Light | N NaOH 62.0 1696. 1 36.1 34.7 70.8 36.8
DecaAce 65.0  1674.4 38.9 . 3.7 6.6 36.4
Ammoniacal Water 49.0 1232.0 29.8 . .26.0 55.8 30.7
Untreated 60. 5 1710.7 42.9 41.5 84. 4 30. 1
Methanol 65.0 1873. 4 47.5 39.8 87.3 32.6

Heavy 1 N NaOH 69.5 1786.8 44. 6 46. 1 90.7 28.7
DecaAce 7.0 1970.1 48.2 514 99.6 31.5
Ammoniacal Water 47.0 1370.8 33.3 . 28.3 61.6 25.7
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Table 7. Effect of soil application of rutin dissolved with different solvents on the

mineral composition in cucumber seedlings (Percent on dry wight)
Fertilizer Rution solution N P K Ca MG
Untreated 5.00 0.77 4.61 5.82 0. 40
Methanol 5.92 0.79 4.29 5.47 0.50
Light 1 N NaOH 5.29 0.74 4.13 5.51 0.48
DecaAce 0.08 0.74 5.13 6.97 0.49
Ammoniacal Water 6.73 0.66 4.21 5.30 0.41
Untreated 5.29 0.54 4.16 5.39 0.49
Methanol 5.86 0.53 4.38 5. 60 - 0.42
Heavy 1 N NaOH 5.89 0.55 4. 80 5.99 0.48
DecaAce 6.22 0.69 4.81 5. 45 0.48
Ammoniacal Water 5.59 0.65 4.07 5.10 0.53
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Table 8. Effect of soil application of rutin dissolved wwith different solvents on the
amount of mineral absorption

(mg/Plant)
Fertilizer Rutin solution N P K Ca Mg
Untreated 470 72. 4 433.3 547.1 432.4
Methanol 550 . 73.5 399.0 508.7 465.0
Light . 1 N NaOH 577 80.7 450. 2 600. 6 523.0
DecaAce 651 79.2 548.9 745.8 524.3
Ammoniacal Water 498 48.8 311.5 392.2 303.4
Untreated . 534 54.5 420.2 545.0 494.9
Methanol 598 54.1 446.8 571.2 428.4
Heavy 1 N NaOH 636 59.4 518.4 646.9 518.4
DecaAce 680 7.7 495.5 561.4 494. 4
Ammoniacal water 419 48.8 305.3 382.5 386.9
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Table 9. Effect of soil application of rutin dissolved witli different solvents on the
early yield in cucumber plants in sand culture

Node Date : NO.
Medium Rutin solution of ~of - of
first female flower female ﬂqWer openinf fruits harvested
Untreated 6.0 June 2.0 5.3
Methanol 6.5 -May 31.0 6.5
Light 1 N NaOH 5.5 June 2.5 5.0
DecaAce 7.0 June 1.5 6.0
Ammoniacal water 7.5 June © 6.5 7.9
Untreated 9.0 June 7.0 4.0
Methanol 8.3 .June 7.0 3.3
Heavy 1 N NaOH 7.3 June 5.0 4.0
DecaAce 6.3 "June 5.3 4.3
Ammoniacal water 8.3 .~ June 6.0 4.0
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