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Development of Optimum Nutrient Solution
for Dill( Anethum graveolens L.) in Hydroponics”

Yeo, Kyung—Hwan - Lee, Yong—Beom
Dept. of Environ. Hort., The University of Seoul, Seoul 130—743, Korea

Abstract

This experiment was conducted to determine the mineral absorption character
and develop the optimum composition of nutrient solution for dill(Anethum
graveolens L.) in hydroponics. Dill( Anethum graveolens L.) plants were grown in
nutrient film technique(NFT) supplied with 1/4, 1/2, and 1 strength of the nu-
trient solution developed by National Research Station in Japan(HRS). Plants
grown In 1/2 strength showed the best growth in plant height, fresh weight,
and dry weight compared with those grown in 1/4 or 1 strength. In 1/2
strength solution, pH and EC changed little and proper nutrient contents were
observed in the leaves as compared to plant nutrient diagnosis standard. Based
on these results, optimum macronutrients were composed by nutrient— water
absorption rate(n/w) with 1/2 strength: NO,—N 8.85, NH,—N 0.55, P 2.1, K
6.2, Ca 2.8, and Mg 1.7 me L%

To examine the suitability of the nutrient solution developed(SCU), dill plants
were grown in NFT supplied with two different kinds of solution and concentra-
tion: 1/2, 1, 3/2 and 2S of SCU and 1/2S of HRS. Changes of pH and EC
were not distinct in 1S, but a significant change of pH was shown in low con-
centrations—HRS 1/2S and SCU 1/2S. Shoot fresh and dry weight were much
higher in the plants grown in SCU 1S as compared with HRS 1/2S. There were
no significant differences in growth of plants grown in SCU 1S, 3/2S, and 2S.
In addition, nutrient contents in the leaves grown by SCU 1S were in proper
levels as compared with plant nutrient diagnosis standard. SCU 1S developed in
this experiment was found to be optimum for dill in hydroponics.

F A oo, wjofd, NFT, ¢5E5+¢
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Fig. 1. Changes of pH and EC in root zone
on the different nutrient concentra-
tion.
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Table 1. Calculated n/w vaue of dill( Anethum graveolence L.) based on the Yamazaki's formula
in hydroponics.

Nutrient Items Water Items N P K Ca Mg
Conc. measured® (/4) measured me « L7}

a 20.0 y 4,01 0.82 2.84 1.81 0.91

1/4S* w 9.41 vi 1.56 0.33 0.56 1.57 0.75

a/w 2.13 n/w* 6.76 1.37 5.40 2.07 1.08

a 15.0 y 7.96 1.88 4.85 3.06 1.94

01/2S w 7.04 vi 5.46 1.45 2.61 3.49 2.39

a/w 2.13 n/w 9.41 2.12 6.16 2.81 1.67

a 15.0 y 14.64 3.85 10.05 5.18 3.67

1S w 7.19 yi 17.83 4.11 9.94 7.01 4.88

a/w 2.09 n/w 23.78 4.60 10.15 10.41 2.63

‘Strength of nutrient solution.
*The formula devised by Yamasaki to determine the amount of macronutrients and water up-
take at regular intervals during water culture.
>y n/w=%(y—y|)+y.
y<vi n/w=yn—-f;(y1—y)
where, n=nutrient absorption,
a= initial volume of culture solution in each tray (liter),
w=the amount of water absorbed by plants (liter),
y=the Initial concentration of macronutrients in culture solution (me - L™'), and
yi=the final concentration of macronutrients in culture solution (me - L7").

Teable 2. Effects of different nutrient concentration on the growth of dil{ Anethum graveolens
L.) using the nutrient solution of National Horticultural Research Station in Japan.

Nutrient Plant No. of Shoot Fresh weight Dry weight Dry matter
Conc. height branches width (g/plant) (g/plant) (B/A)
(cm) (cm)  Shoot(A) Root  Shoot(B)  Root (%)
1/4 S 46.1b” 16.4 0.66b 103.3b 24.8 7.59b 1.26 7.34
1/2S 57.9a 17.6 0.80a 144.0a 22.6 10.3a 1.28 7.19
1S 52.5ab 16.2 0.74a 118.4b 244 8.51ab 1.26 7.19

‘Concentration of nutrient solution.
*The Values followed by the same letter are not significantly different according to the
Duncan’s multiple range test at 5% level.

Z EFAHRS)F wzAdPLE FYsych A2 Add SCU gy 3 48 ok AY
Aol 8" iAol YL 2L F ZES 1/20AE ALt d& AWy S
4} zhe W A2 F 239 ¢ AW pHe ECH |
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Table 3. Minerd contents in shoot and root of dif grown under different nutrient concentra-

tions at 28 days after transplant.

Mg Fe Cu Mn Zn

Nutrient T-—N P K Ca
conc.’ (%) (mg/kg™")
—Leaf —
1/48 4.94 0.63 7.28 1.43 0.39 186.4 204 79.6 113.8
1/2S 5.06 0.73 8.41 1.60 0.45 235.4 23.6 100.0 107.4
1S 5.04 0.75 7.82 1.42 0.41 445.2 65.6 129.0 109.0
—Root—
1/4S 3.83 0.84 6.88 0.63 0.68 1141 26.2 263.2 214.2
1/2S 4.28 0.80 7.19 0.76 0.58 1779 47.0 606.0 1134
1S 4.35 0.89 7.92 0.88 0.45 1663 64.4 206.0 974
‘See table 2.
Table 4. The composition of HRS and SCU nutrient solutions for dill in hydroponics.
Nutrient concentration (me + L™")
solution? NO;—N NH,—N P Ca Mg So,—S A/CY
HRS 16.0 1.33 4.0 8.0 4.0 4.0 1.26
SCU 8.85 0.55 2.1 2.8 1.7 1.7 1.12

*SCU : the nutrient solution devised by Seoul City University.
HRS : the nutrient solution of Horticultural Research Station in Japan.

*A : Anions (NO;—N+PO,—~P+S0,—8S).
C . Cations(NH,—N+ K+ Ca+ Mg).
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Fig. 2. Changes of pH in root zone based on
different nutrient solutions and con-
centrations during 21days transplant.
[HRS 1/2 S(A), SCU 1/2 S(m),
SCU 1 S([1), SCU 3/2 S (@), and
SCU 2 §(0o)].
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Fig. 3. Changes of pH in root zone based on
different nutrient solutions and con-
centrations during 21days transplant.
[HRS 1/2 S(A), SCU 1/2 S(H),
SCU 1 S(O), SCU 3/2 S (@), and
SCU 2 s(o)l.
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Fig. 4. Changes of NO;—N and PO,—P con-
centration in the nutrient solutions.
{HRS 1/2 S(A), SCU 1/2 S(m),
SCU 1 8(0O), sCU 3/2 S(e), and
SCU 2 $(0)].
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Fig. 5. Changes of K and Ca concentration in
the nutrient solutions. [HRS 1 S(A),
SCU 1/2 S(W), SCU 1 S(O), SCU 3
/2 S(e), and SCU 2 S{(0)].
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Teble 5. Effects of the nutrient solutions on the growth of dill at 21 days after transplant.

Nutrient Nutrient Plant No. of  Shoot Root Fresh weight Dry weight
solution*  conc. height bran~ diameter length (g/plant) (g/plant)
(cm) ches (cm) (cm) Shoot Root Shoot Root
HES 1/28 72.3ab¥ 16.5 1.35 56.2a  105.5ab 22.3 8.22ab 1.09
1/28 67.2b 15.0 1.28 42.5b 74.9b 19.2 5.59b 0.82
SCU 15 75.9ab 17.0 1.39 46.1b 128.7a 23.6 9.69a 1.17
3/25 80.1a 16.5 1.36 49.4ab 126.0a 23.7 9.25a 1.13
2S 69.5b 15.8 1.44 46.7b 123.9a 21.0 9.00a 1.00
See table 4.

‘The wvalues followed by the same letter are not significantly different according to the
Duncan’s mutiple range test at 5% level.
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Table 6. Nutrient contents of dill leaves grown in different nutrient solutions and nutrient con-

centration at 21days after transplant.

Nutrient Nutrient N P K Mg Fe Cu Mn Zn
solution®*  conc (%) (ppm)
HES 1/2S 4.64 0.65 8.18 1.62 043 2036 2738 66.8 130.0
1/28 4.42 0.55 8.48 1.39 0.35 172.6 24.6 44.0 102.4
SCU 1S 4,54 0.59 7.01 1.48 0.41 210.2 25.0 48.2 121.8
3/28 4.59 0.62 9.32 1.37 0.34 192.0 244 59.4 104.0
2S 4.61 0.73 9.17 1.33 0.38 196.2 29.2 83.4 125.0
‘See table 4.
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