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Lycopene is the main antioxidants in fresh tomatoes which important in the prevention of cancer. The 
antioxidants components of tomatoes can be influenced by management practices during period of 
tomato production, including variety and nutrition. In this study, the effects of potassium fertilizer on yield 
and quality of two varieties of tomatoes were investigated. Two local varieties of tomato (Karina and 
Mawar) were planted in polybags using different level of potassium fertilizer (50, 100, 150, 200, 250 
kg.ha

-1
 K2O). The results showed that the effect of potassium fertilizer appear on Karina variety, 

particularly on fresh weight of fruit at 100, 150 and 250 kg.ha
-1

 of K2O. In addition, the tomato fruit of 
Karina variety contained the higher fruit diameter, fresh weight per fruit and larger amounts of beta-
carotene. While the tomato fruit of Mawar variety had the higher amounts of lycopene and vitamin C. 
These results indicated that carotenoid biosynthesis in tomatoes were more affected by variety than 
potassium fertilization did. 
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INTRODUCTION 

Tomato (Lycopersicon esculentum) is a well 
known fruit or vegetable which cultivate around 
the world. Consumption of tomatoes and tomato 
products is beneficial to human health, since they 
can reduce the risk of developing cancer 
(Rissanen, et al, 2003). It was associated with the 
lycopene as the most antioxidant contained in 
tomatoes. Lycopene is a naturally occurring 
chemical that gives fruits and vegetables a red 
color. It could inhibit the growth of endometrial 
cancer, breast cancer and lung cancer in cell 
cultures with higher activity compared with α and 
β-carotene. Experimental studies have 
demonstrated that lycopene exhibits antioxidant 
activities by eliminate the carcinogenesis from the 
outside so that oxidative stress that occurs does 
not make cellular or genetic damage (Levy et al, 
1995). Based on the research of Agarwal and Rao 

(1999), people are recommended to consume an 
average of 1.86 mg of lycopene per day and the 
consumption below was stated as lycopene 
deficiencies. Therefore, if in every 100 g of raw 
tomatoes on average containing 3-5 mg of 
lycopene, then in a day ideally consume 200 g of 
tomatoes in order to reduce the risk of cancer 
(Giovannucci, 1999).Other anti-oxidant 
micronutrients, such as beta-carotene, vitamin C, 
vitamin E and phenolic compounds are also found 
and contribute to the health-giving properties of 
tomatoes. 

The antioxidants components of tomatoes 
have been reported to be influenced by 
environmental factors such as temperature and 
light and also management practices such as 
varieties, cultivars, nutrition, growing conditions 
and harvesting stage (Taber et al, 2008). The use 
of mineral nutrients has shown spectacular results 
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both on yield and quality of tomatoes. As far as 
mineral nutrients of tomato were concerned, the 
effect of potassium (K) is well established. 
Potassium plays a vital role in growth, plant 
productivity, metabolism, ionic balance, activation 
of several enzymes and plant defense systems 
(Marschner, 2002). In order to growth optimally, 
tomato plants have a greater need of potassium 
compared to other vegetables, it absorbs 
potassium between 1-5% of plant dry weight 
(Chen and Gabelman, 2000). Under nutrient 
deficiency of potassium, the tomato fruit will be 
small, drop from the plant prematurely and lack of 
red color as a consequences of poor lycopene 
development (Widders and Lorenz, 1979). 
Therefore, it emerges that K deficiency may lower 
the rate of carotenoid synthesis, and particularly 
lycopene. 

Tomato varieties cultivated in Indonesia are 
varied, ranging from local varieties to introduced 
varieties. But in general, the varieties selected by 
farmers to be cultivated are mostly based on high 
productivity not of quality-based, even though 
tomato fruit with higher quality will resulted higher 
selling price so as increasing the income of 
farmers. On the other hand, high lycopene content 
in tomato can be used as one of the best indicator 
for tomato quality. Kuti and Konoru (2005) 
mentioned that the lycopene content in tomatoes 
varied significantly among the varieties. This is 
because the lycopene content is determined by 
the genetic factors of the cultivated varieties 
(Abushita et al, 2000; Helyes et al, 2003). 
However, there is limited information about the 
quality or particularly on the lycopene content of 
local tomato varieties in Indonesia.  

Since the quality of tomato fruit depend on 
nutrition and variety, further insights into those 
factors to affect the lycopene content are needed 
to enhance the quality of tomatoes. Therefore, the 
objective of this study was to determine the 
effects of potassium fertilizer on the yield 
characteristics and quality components, especially 
lycopene content on tomato varieties. 

 
MATERIALS AND METHODS 

Experimental site 
The field experiment was carried out from 

June to August 2017, at the Bocek village, 
Karangploso, Malang Regency (7°21’-7°31’South 
Longitude and 110°10’-111°40’ East Latitude), at 
altitude of 715m above sea level, with average 
temperature of 27°C and an average rainfall of 
250mm.  

Tomato seeds, “Karina” variety and “Mawar” 
variety were germinated in potting soil. Three 
week old plants were transplanted into the field in 
plastic containers Ø 25 cm. The substrate was the 
mixture of garden compost 50% and soil 50%. 
Five levels of potassium fertilizer (50, 100, 150, 
200 and 250 kg.ha

-1
 K2O), nitrogen (150 kg.ha

-1
 

N) and phosphorus fertilizer (150 kg.ha
-1

) were 
applied for the entire vegetation period. The 
potassium fertilizer used is a single fertilizer 
containing KCl nutrients. A randomized block 
design with two local varieties as the first factor 
and potassium fertilizer level as the second factor 
was used in this experiment. Each treatment had 
three replications. Fruits have been harvested four 
times at 68, 72, 76, 80 days after planting. We 
collected data of fresh weight per fruit, fresh 
weight of fruit per plant, fruit diameter, lycopene 
content, β-carotene content, and vitamin C 
content.  

Lycopene and β-carotene Assay 
 The content of lycopene and β-carotene 
has been measured by spectrophotometric 
method (Nagata, 1992). Approximately 2 g of fruit 
sample were extracted with acetone at once, then 
optical density of the supernatant at 663 nm, 645 
nm, 505 nm and 453 nm are measured by 
spectrophotometer at the same time. From these 
values, the content of lycopene and β-carotene 
were estimated using proposed equations: 
Lycopene (mg/100g) = -0.0458A663 + 0.204A645 
+ 0.372A505 - 0.0806A453 
β-carotene (mg/100g) = 0.216A663 - 1.22A645 - 
0.304A505 + 0.452A453 
Where A is absorbtion. 

Vitamin C Assay 
 Vitamin C analysis was done by titration 
Iodometry. Tomato fruit samples were squeezed 
then it taken by about 30 ml. Distilled water was 
added until the volume reaches 100 ml, and then 
filtered with a filter paper. 20 ml of the filtrate was 
taken and put in a 125 ml Erlenmeyer and then 2 
ml of 1% amilum solution were added. The 
standard curve then made based on titration with 
0.01 N iodine solutions until the solution become 
blue. 

Statistical Analysis 
All field data were subjected to multiway 

analysis of variance (ANOVA) procedures to 
evaluate each factors and their interactions. The 
data means were compared using LSD multiple 
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range test by DSAASTAT. P values <0.05 were 
considered statistically significant. 
 
RESULTS  

Potassium plays an important role in the 
transport of assimilates. The photosynthesis must 
be transported from leaves (sources) to the site of 
their use or storage (sinks). Potassium promotes 
phloem transport of photosynthates to the 
physiological sinks such as fruits. Hence, the 
study conducted the measurement of fresh weight 
per fruit, fresh weight of fruit per plant, also 
diameter of fruit, which are reflecting an increase 
in photosynthates transport, to monitor the 
response of two tomato varieties to different level 
of potassium. 

The potassium (K) fertilizer level significantly 
affected the fresh weight per fruit of two tomato 
varieties at harvest time of 80 days after planting 
(dap)(Table 1). The result showed that the effect 
of potassium fertilizer level appear on Karina 
variety, particularly on the fresh weight per fruit at 
100, 150 and 250 kg.ha

-1
 of K2O, while Mawar 

variety exhibits the same response to any 

potassium level. But there was no significant 
interaction of variety and K fertilizer level on fresh 
weight per fruit at harvest time of 68, 72 and 76 
dap (Table 2). The table showed that Karina 
variety resulted higher fresh weight per fruit at 
harvest time of 72 and 76 dap. In addition, the 
average fresh weight per fruit of Karina was 
29.57% higher than Mawar at any harvest time. 
The fresh weight of tomato fruit per plant was 
affected by variety (Table 3). Karina variety 
resulted higher fresh weight per plant at each 
harvest time. Hence, the total fruit weight per plant 
of Karina was 48.43% higher than Mawar. In 
contrast, different K potassium levels were not 
affected the fresh weight per plant at any harvest 
time. Tomato fruit diameters of Karina varieties at 
harvest time of 68 dap were depending on K 
fertilizer level (Table 4). The data showed that the 
application of K fertilizer to Karina variety at 150 
and 250 kg.ha

-1
 of K2O were resulted higher 

diameter of fruit compared to the other potassium 
level. Further, at harvest time of 76 and 80, the 
higher fruit diameter also exhibits by Karina 
variety. 

 
Table 1. Fresh weight per fruit (g) of two tomato varieties at harvest time of 80 dap depending on K 
fertilizer level 

Variety K fertilizer level (kg.ha
-1

 of K2O) 

50 100 150 200 250 

Karina 11.29 ab 18.90 c 19.54 c 12. 15 ab 17.38 bc 

Mawar 11.55 ab 11.28 ab 9.07 a 15.04 abc 12.18 ab 

LSD0.05 6.53 

Remarks: different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap: days 
after planting; ns: no significant 

Table 2. Fresh weight of tomato per fruit (g) at different harvest time (dap) affected by variety 
and K fertilizer level 

Treatments Weight per fruit (g) at different harvest 
time (dap) 

68 72 76 Mean 

Variety     

     Karina 14.24 13.30 b 13.52 b 14.24 b 

     Mawar 12.09 9.75 a 10.29 a 10.99 a 

LSD0.05 ns 1.90 2.32 2.06 

K fertilizer level (kg.ha
-1

 of 
K2O) 

    

     50  12.17 10.40 10.12 11.03 

     100  14.50 12.74 13.62 14.02 

     150  13.40 11.94 12.03 12.92 

     200  13.74 11.16 11.17 12.42 

     250 12.03 11.39 12.58 12.69 

LSD0.05 ns ns ns ns 

Remarks : different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap : days 
after planting; ns: no significant 

 



Armita et al.                                                                   Effect of potasium fertilization on tomato varieties 

 

    Bioscience Research, 2017 volume 14(4): 1150-1155                                                             1153 

 

 
 

Table 3. Fresh weight of tomatoes fruit per plant (g) at different harvest time (dap) affected by 
variety and K fertilizer level 

Treatments Fruit weight per plant (g) at different harvest time (dap) 

68 72 76 80 TOTAL 

Variety      

     Karina 73.16 b 57.51 b 51.21 b 46.90 b 228.80 b 

     Mawar 49.91 a 39.45 a 34.53 a 29.81 a 154.15 a 

LSD0.05 10.37 8.21 7.42 7.68 23.24 

K fertilizer level (kg.ha
-1

 of K2O)      

     50  58.37 39.58 34.12 30.08 162.17 

     100  60.00 51.54 46.83 42.33 200.71 

     150  66.50 53.95 46.33 41.33 208.13 

     200  62.04 46.62 41.29 36.41 186.38 

     250 60.79 50.70 45.79 41.62 200.00 

LSD0.05 ns ns ns              ns ns 

Remarks: different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap: days 
after planting; ns: no significant 

 
Table 4. Fruit diameter of two tomato varieties (cm) at harvest time of 68 dap depending on K 

fertilizer level 

Variety K fertilizer level (kg.ha
-1

 of K2O) 

50 100  150 200 250 

Karina 3.59 a 3.60 a 4.39 c 3.95 b 4.53 c 

Mawar 3.81 ab  3.80 ab 3.72 ab 3.78 ab 3.92 ab 

LSD0.05 0.33 

Remarks: different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap: days 
after planting; ns: no significant 

Table 5. Diameter of tomato fruit (cm) at different harvest time (dap) affected by variety and K 
fertilizer level 

Treatment 
 

Diameter of tomato fruit (cm) at 
different harvest time (dap) 

72 76 80 

Variety    

     Karina 3.24 2.80 b 2.33 b 

     Mawar 3.15 2.58 a 2.01 a 

LSD0.05 ns 0.11 0.18 

K fertilizer level (kg.ha
-1

 of K2O)    

     50  3.10 2.71 2.27 

     100  3.20 2.75 2.24 

     150  3.27 2.67 2.16 

     200  3.17 2.68 2.04 

     250 3.23 2.64 2.16 

LSD0.05 ns ns ns 

Remarks: different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap: days after 
planting; ns: no significant 
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Table 6. The content of lycopene, β-carotene and vitamin C in tomato fruits affected by variety and 
K fertilizer level 

 
Treatment 

Llycopene 
(mg/100g) 

β-carotene 
(mg/100g) 

Vitamin C 
(mg/100g) 

Variety     

     Karina 0.38 a 0.39 b 35.38 a 

     Mawar 0.53 b 0.32 a 40.58 b 

LSD0.05 0.13 0.05 2.46 

K fertilizer level (kg.ha
-1

 of K2O)    

     50  0.53 0.37 36.69 

     100  0.45 0.38 38.62 

     150  0.37 0.36 37.66 

     200  0.46 0.31 37.97 

     250 0.47 0.37 38.96 

LSD0.05 ns ns ns 

Remarks: different letters in a column indicate significant difference at P≤ 0.05 by LSD; dap: days after 
planting; ns: no significant 
 
These results indicates that both variety 
responded differently, in which Karina variety was 
more responsive to the potassium fertilizer by 
resulted higher fresh weight and diameter of fruit. 
Variety of Karina was able to adapt well to the 
environmental conditions so that it can showed a 
good response to the yield of tomato plants. 
According to Simatupang (1997), the high 
production of a variety due to the adaptation 
ability to the environment, although genotypes of 
other varieties have good potential, but because it 
is still in the adaptation stage then production is 
lower than it should be. Dewi and Jumini (2012) 
also stated that, varieties that are able to adapt 
more quickly to their environment tend to have a 
better response to growth and yield compared to 
slow-adapting varieties, although genotypes have 
the same ability to grow. Ginting (1991) adds that, 
different crop varieties have different growth even 
though planted on the same soil. 

Application of potassium fertilizer at level of 
100 and 150 kg.ha

-1
 were able to produce fresh 

weight per fruit and fruit diameter similarly with the 
level of 250 kg.ha

-1
. Dosage of potassium fertilizer 

responded well by plants will affect the formation 
of fruit and improve fruit quality. Setyamidjaya 
(1986) states that the K elements absorbed by 
plants serve to facilitate photosynthesis, helping 
the formation of proteins and carbohydrates, as a 
catalyst in the transactions of flour, sugar and fat 
in plants. Increased protein, fat and carbohydrate 
formation that is translocated to fruits can lead to 
increased tomato weight. Nutrients absorbed by 
plants will affect the size of the photosynthate that 

is distributed to the fruit so that will affect the size 
of the fruit diameter, but if too many nutrients are 
available then the plant will not able to absorb all 
the nutrients at the time plants enter the 
generative phase. 

 Interestingly, the different response was 
found at the measurement of fruit quality. In 
contrast, Mawar variety was exhibit high lycopene 
content, vitamin C, and lower β-carotene content, 
indicates that this variety had a high fruit quality. 
The increasing of lycopene content was followed 
by the decrease of β-carotene in tomato fruits, 
since β-carotene transforms to lycopene. Although 
no significant effect of potassium fertilization on 
the lycopene content and vitamin C were 
observed, but the largest amount of lycopene was 
found in the fruit obtained from the groups 
cultivated at low level of fertilization, while highest 
vitamin C was obtained from high level of 
fertilization. These results were not in line with the 
statement of Trudel and Ozborn (1971) who 
mentioned that a higher concentration of 
potassium in the soil increases the level of 
lycopene. But our result mostly match those found 
by Zdravkovic et al. (2007) who claims that 
mineral fertilizer nutrition gives opposites result, 
so in some measurement, such as lycopene, 
carotene and vitamin were not affected by 
potassium content. 

CONCLUSION 
The significant increases in yield components of 
tomato due to potassium fertilization appeared on 
Karina variety, in which application of potassium 
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at level of 150 kg.ha
-1

 was able to produce tomato 
fruit with higher weight and larger size. In contrast, 
the fruit quality was not affected by potassium 
fertilization, but significantly Mawar variety 
contained more lycopene and vitamin C than 
Karina variety. Therefore, both varieties are 
potentially to be developed since each of them 
had a unique characteristic related to the yield 
and fruit quality. 
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