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The Impact of Urea-to-Nitrate Ratios on growth indices Phytochemical
Compounds in Stevia (Stevia rebaudiana Bertoni) in Soilless Culture
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the source and amount of nitrogen-containing fertilizers in soilless cultivation has a significant effect
on the phytochemical compounds of medicinal plants and production costs. This study was
conducted to compare the effects of different urea-to-nitrate ratios with a conventional ammonium-
to-nitrate solution on growth and phytochemical compounds in Stevia (Stevia rebaudiana Bertoni)
leaves in a soilless cultivation system, performed as a completely randomized block with three
replicates. The ratio of urea to nitrate was tested in five levels: 0:100, 25:75, 50:50, 75:25, and 100:0,
while the ratio of ammonium to nitrate of 10:90 was considered as a control treatment. The results
showed a significant difference between the different ratios of urea to nitrate and the ammonium to
nitrate solution (control) in terms of the yield of stevioside (p <0.001) and the yield of rebaudioside
A and C (p <0.001). The highest yield of stevioside (2.3 grams per pot) and rebaudioside C (2.3
grams per pot) was obtained with an ammonium- to- nitrate ratio of 10:90. Different ratios of urea to
nitrate did not cause a significant difference in nitrate absorption, fresh and dry plant weight, plant
height, leaf area and number of leaves. It can be concluded that the ratio of ammonium to nitrate of
10:90 can be used as an optimal ratio in nutrient solutions in soilless culture to improve the
phytochemical compounds of Stevia, especially the glycosides.
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Table 1. Concentration of essential and trace elements used in the preparation of nutrient solutions

Macronutrients (Steiner 1984)

Micronutrients (Hoagland & Arnon 1938)

N 103
P 41
K 168
Ca 180
Mg 48

(mg L)

S 64

Fe 25

Cu 0.020
Zn 0.050
Mn 0.50
B 0.50
Mo 0.010
Ni 0.10
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Table 2. Analysis of variance of the effect of different ratios of urea to nitrate on
leaf number leaf area and plant height,

Mean squares

Source of variation df  Number of leaf Leafarea Heigh
Rep 2 260" 3n gns
;ollrjr:ipé)sition of nutrient 5 6970 ans 3am
Error 10 8144 7 25
% CV - 12 16 11

3 sine paciNS

ns: non significant
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Table 3. Analysis of variance of the effect of different ratios of urea to nitrate on
nitrate absorption, fresh and dry weight of the plant

Mean squares

Nitrate absorption Plant dry Plant fresh
Source of variation df rate weight weight
Rep 2 77702 99" 210"
Composition of nutrient solution 5 236459 43 513"
Error 10 113876 21 255
% CV - 66 10 13

*Significant at 0.05 level ns: non-significant
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Table 4. Analysis of variance of the effect different ratios of urea to nitrate on the concentration of
phytochemical compounds

Mean squares

Source of variation df Stevioside Rebaudioside A Rebaudioside C
Rep 2 0.0225129™ 0.000606" 0.02444™
Composition of 4 7.4124388™ 0.7217534™ 10.538087"
nutrient solution

Error 8 0.0023043 0.0013931 0.0000797
% CV - 0.9347664 3.2429 0.1899802

=*significant at 0.01 level ***significant at 0.001 level ns: non-significant
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Table 5. Analysis of variance of the effect of different ratios of urea to nitrate on the yield of
phytochemical compounds

mean squares

Source of variation df Stevioside Rebaudioside A Rebaudioside C
Rep 2 231854.26" 18520.431" 168736.53"™
Composition of nutrient solution 4 932574.1** 173832.47™ 1420532.8™"
Error 8 53981 3986 45075

% CV - 10 12 10

*significant at 0.05 level ***significant at 0.001 level ns: non-significant
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Figure 1. Effect of different ratios of urea to nitrate on the concentration of phytochemical compounds
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Figure 2. Effect of different ratios of urea to nitrate on the yield of phytochemical compounds
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