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Abstract

Introduction

In recent years, in order to increase public awareness about maintaining a healthy body, a lot of
research has been done on the use of sweeteners to find ingrained types of them. Accordingly,
new sources have been proposed for the preparation of these food additives one of the most
appropriate plant of which is Stevia. In the leaves of Stevia, different varieties of steviol glicosides
are produced which are much sweeter than normal sugar. The success percentage of the uptake of
food elements through leaf feeding is about 95%, and in the way of attraction through the root is
about 10%. In fact, foliar spraying is a shortcut for plant nutrition. Although potassium is one of
the essential macro elements in the enzymatic activities of the plant, there is little recognition
about its impact on the plant. Also, boron is an essential micro element for vascular plants and is
involved in the transport of carbohydrate, cellular differentiation, cell wall synthesis and
membrane health. The aim of this study was to consider the effect of potassium and boron foliar
spraying on qualitative and quantitative yield of Stevia.

Materials and Methods
This research was conducted as a factorial experiment based on a randomized complete block
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design with four replications in experimental field of Khoozestan Agricultural and Natural
Resources Sciences University, during 2016-2017 cropping season. Experimental factors were
included: boron foliar spraying from boric acid source at four levels (0, 25, 50 & 75 ppm) and
potassium foliar spraying from potassium sulfate source at three levels (0, 10000, 15000 ppm).

Results and Discussion

The results revealed that the interaction of potassium and boron foliar spraying resulted in
significant difference dry matter yield, leaf yield, plant height, leaf area index, percent of leaf
stevioside, percent of leaf nitrogen, leaf potassium contentnt and leaf boron content. The
treatments combination of 15000 ppm potassium and 50 ppm boron produced the highest dry
matter yield (1495/8 kg/h), but created no significant difference with treatments combination of
15000 ppm potassium and 75 ppm boron (1490/2 kg/h). Also, treatments combination of 15000
ppm potassium and 75 ppm boron had the highest leaf yield (1134/68 kg/h) and percent of leaf
stevioside (10/34 %). The treatments combination of no potassium foliar spraying and 25 ppm
boron had the lowest dry matter yield (1407/73 kg/h) and leaf yield (725/6 kg/h). The results of
this study indicate that potassium and boron foliar spraying had positive effects on dry matter
yield, leaf yield and percent of stevioside. Potassi increased enzyme activity through its role in
photosynthesis improving synthesis of protein and carbohydrates, translocation of photosynthetic
and boron through its role in improving root deployment, carbohydrates translocation. In
addition, cell wall synthesis and structure, had significant effect on dry matter yield and leaf yield
of stevia.

Conclusion

Due to its more effective and faster effect of foliar sprying than nutrition (through the root, Salim
et al., 2009), the compilation of macro element (potassium) and micro element (boron) foliar
sprying did better to achieve the high qualitative and quantitative yield of stevia.

Keywords: Dry matter yield, Leaf area index, Leaf nutrition, Leaf yield, Stevioside
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Table 1. Physical and chemical properties of soil at the experimental field (0-30 cm. soil depth)

Texture Avaiable K Avaiable P Organic carbon H EC
(mg.kg™) (mg.kg?) (%) P (ds.m)
Silty clay 214 7.2 0.76 7.4 3.6
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interaction
Mean square

SO.V. df Dry mater yield Leaf yield Plant height Leaf area index
Replication 3 3152.18™ 2587.72" 15.99" 0.004"s
Potassium (P) 2 536273.16™ 384477.06™ 65.69" 1.04™
Boron (B) 3 34497.89™ 20177.42™ 17.79™ 0.07™
(P) x (B) 6 111176.32" 78645.65™" 27.48"™ 0.21™
Experimental error 33 3481.34 3687.8 12.95 0.001
C.V. (%) - 13.38 15.44 8.21 5.06

ns, * and **, non-significant, significant at 5 and 1%, respectively
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Table 3. Comparison of means of quantitative traits of Stevia under foliar application of potassium
and boron interaction

Potassium Boron Dry mater yield Leaf yield Plant height Leaf area index
(Kg/ha) (Kg/ha) (cm)
No foliar 1066.2° 760.85 52.958¢ 4,159
. application
aNOI fgt'fg ] 25 ppm 1047.73¢ 725,69 46.65 4.219
PP 50 ppm 1086.4¢% 836.73¢ 49,055 4.26°
75 ppm 1095.6% 790.38¢f 50.1bcd 4.28¢
No foliar 1284.48° 999.83 51,350 4,320
application
10000 ppm x 25 ppm 1153.33¢ 873.48° 48.1% 4.37¢
50 ppm 1336.1b° 1001.5% 50.9bcd 4.44°
75 ppm 1349.45% 968.88¢ 49,6 4.5¢
No foliar 1368.73% 1028.6° 50.4(Qbcd 4.62b
application
15000 ppm x 25 ppm 1401.5° 1071.75%¢ 53.9% 4.66°
50 ppm 1495.82 1111.7% 51.7bcd 4.8
75 ppm 1490.22 1134.68° 57.35° 4.832

Table 4. Analysis of variance of quantitative traits of Stevia under foliar application of potassium
and boron interaction

Mean square

SOV. df Stevioside% Potassium content Boron content Nitrogen%

0.00002™ 13.31™ 0.001™ 0.000009™
Potassium (P) 2 0.01™ 3455.56™ 0.01" 0.0004™
Boron (B) 3 0.002™ 121.39™ 1.23" 0.00005™
(P) x (B) 6 0.002™ 675.25™ 0.34™ 0.0001™
Experimental error 33 0.00004 13.001 0.004 0.00001
C.V. (%) - 19.13 4.83 17.9 7.81

ns, * and ** | non-significant, significant at 5 and 1%, respectively.

Table 5. Comparison of means of quantitative traits of Stevia under foliar application of potassium
and boron interaction

Potassium levels Boronlevel  Stevioside = Phosphorus content Potassium content Boron content Nitrogen

i (%) (mg/ke) (mg/kg) (mg/ke) (%)
No foliar g 2, 17.53° 253150 1.18° 1.99%
No foliar application
application 25 ppm 5.879 16.832 251.55¢ 1.46¢ 2.14%
50 ppm 6.37 17.032 249.32° 1.67° 1.939
75 ppm 7.14% 16.218 257.82¢ 1.85° 2.120ef
No foliar 6.37 16.262 266.47¢ 1.14¢ 2.18«
application
10000 ppm x 25 ppm 6.73¢f 17.172 267.5¢ 1.53¢ 2.02¢f0
50 ppm 6.83¢f 17.69° 271.37° 1.74¢ 2.19¢
75ppm 7.14% 14.462 271.37° 1.928b 2.318bc
No foliar 7.43¢ 17.518 278.65P 1.15¢ 2.23bcd
application
15000 ppm x 25 ppm 8.26° 16.872 279.1b 1.534 2.34%
50 ppm 9.49b 16.89° 282.3b 1.74° 2.39?
75ppm 10.34° 17.5° 289.15° 1.96° 2.4°

Numbers with common letters in each column did not differ significantly based on LSD test (p> 0.05).
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