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ABSTRACT 

The objective of this work was to evaluate the effect of potassium concentrations applied via fertigation on the 

growth, yield and chemical composition of eggplant ‘Ciça’ in a distroferric red Latosol. The treatments were composed 

of five concentrations of K2O (0, 36, 72, 108 and 144 kg ha-1 supplied via fertigation), using potassium chloride as a 

source, divided into six applications. The irrigation system was of the drip type and irrigation management was done via 

a “Class A” evaporometer tank. Harvest started at 62 days after transplanting (DAT) and lasted for five months. The 

variables evaluated were: plant height, number of leaves, fresh fruit mass, number of fruits per plant, yield per plant, 

productivity and classification of the fruits according to their length and diameter. At 85 DAT, fruit were collected for 

characterization as to the percentage of lipids, proteins and fibers. Although the potassium fertigation in cover provided 

a reduction in the production and productivity, the concentrations of 36 kg ha-1 and 72 kg ha-1 of K2O applied via ferti-

gation, increased the physical-chemical characteristics of the fruits. 
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1. Introduction 

Eggplant (Solanum melongena L.) is demanding in potassium, a 

nutrient that favors the obtaining of fruits of better quality[1]. Thus, op-

timizing the supply of this nutrient is fundamental to increase produc-

tivity and reduce production costs[2]. 

There is a wide variety of fertilization methods to supply plant nu-

trients. However, as the efficient use of water and fertilizers is an essen-

tial objective in all agricultural systems[3], among the most efficient 

technologies for nutrient application, fertigation stands out, which has 

provided good results[4]. 

Fertigation offers greater versatility in the application of fertilizers, 

allowing the amounts of nutrients to be rigorously dosed and supplied 

according to the needs of the plants during their development cycle[5]. 

According to Oliveira et al.[6], the major limitations for eggplant culti-

vation are related to the low availability of water and nutrients in the 

soil during its development. 

However, to provide remunerative harvests with products of good 

nutritional quality, this work aimed to evaluate the effect of potassium 

concentrations applied via fertigation on the growth, yield and chemical 

composition of eggplant ‘Ciça’. 
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2. Materials and methods 

2.1 Characterization of the experimental ar-

ea 

The experiment was conducted in the period 

from August 2010 to May 2011 in the Irrigation and 

Drainage area of the Faculty of Agricultural Sci-

ences (FAS) of the Federal University of Grande 

Dourados (FUGD), in Dourados-MS, whose geo-

graphic coordinates are 22°11'45" S and 54°55'18" 

W, with an altitude of 446 meters above sea level. 

The climate is humid mesothermal Cwa, according 

to Koppen’s classification[7]. The average annual 

precipitation is 1,500 mm and the average annual 

temperature is 22 ℃. 

The experimental design was in random-

ized blocks with four repetitions. The experimental 

unit was composed of 15 ‘Ciça’ eggplant plants, 

considering the five central plants as useful plants 

and the spacing used was 1.0 m × 1.0 m. 

2.2 Soil preparation 

The soil was classified as a dystroferric Red 

Latosol[8], with the following chemical characteris-

tics in the 0–20 cm layer, analyzed according to 

Embrapa[9]: pH (CaCl2 0.01 mol L-1) 5.20; 40.06 g 

dm-3 of MO; 11.75 mg dm-3 of P; 53.5 mmolc dm-3 

of H + Al; 2.1 mmolc dm-3 of K; 85.5 mmolc dm-3 

of Ca; 30.6 mmolc dm-3 of Mg; 118.2 mmolc dm-3 

of SB; 171.7 mmolc dm-3 of CTC; base saturation 

(V) of 68.84%. 

Based on the results of soil analysis and as 

recommended by Martinez et al.[10], 120 kg ha-1 of 

P2 O5 were applied to the experimental area, using 

simple superphosphate as a source and 120 kg ha-1 

of nitrogen. The planting fertilization was per-

formed with only 40% of potassium and nitrogen 

(in the form of urea) recommended ten days before 

transplanting the seedlings (48 and 40 kg ha-1, re-

spectively) together with 100% P2O5 and 20 t. ha-1 

of tanned corral manure. 

The chemical characteristics of the applied 

corral manure, analyzed according to Embrapa[9], 

were: pH (CaCl2 0.01 mol L-1) 6.75; 197.70 mg 

dm-3 of P; 9.13 mmol dm-3 of K; 0.0 mmol dm-3 of 

Al; 11.36 cmol dm-3 of Ca; 4.96 cmol dm-3 of Mg; 

2,32 cmol dm-3 of H + Al; 172.30 mmol dm-3 of SB; 

195.50 mmol dm-3 of CTC and base saturation (V) 

of 88.13%. The 60% nitrogen fertilizers and the 

treatments referring to potassium concentrations 

were supplied through six fertirrigations, at 16, 25, 

31, 39, 45, and 55 days after transplanting (DAT) 

the seedlings. 

2.3 Treatments 

The treatments consisted of five concentrations 

of K2O: 0, 36, 72, 108 and 144 kg ha-1 supplied as a 

cover crop via fertigation, corresponding to per-

centages of 0.30%, 60%, 90% and 120% of the 

concentration recommended by Martinez et al.[10], 

using potassium chloride as a source. 

2.4 Irrigation system 

A drip irrigation system was used with a 

PETRODRIP® Manari model drip hose, with 20 cm 

spacing between emitters, installing a line of hose 

for each row of plants. Irrigation management was 

performed using a “Class A” evaporimeter tank, 

according to the methodology suggested by Ber-

nardo et al.[11], using the crop coefficients (Kc) 

proposed by Doorenbos and Kassam[12] for eggplant, 

to convert reference evapotranspiration into crop 

evapotranspiration. 

Fertirrigation was performed by a pressurized 

container system, developed at FAS/FUGD, with 

injection performed by pressure differential. In this 

container, the necessary amount of fertilizer was 

inserted according to each treatment. 

2.5 Evaluations 

At 15, 29, 42, 57, 114, 212 DAT, soil samples 

were collected at a depth of 0–20 cm and from the 

leaves of the eggplant plants. The soil and leaf K 

contents were determined respectively, according to 

Embrapa[9] and Malavolta et al.[13]. The relative 

chlorophyll index was determined at 13, 20, 28, 42, 

56, 61, 84, 106 DAT from leaves located in three 

positions on the plant: basal, median and apical of 

five central plants in each plot. The readings were 

taken using the Chlorophyll Meter SPAD-502, in 

which the values are calculated by the differential 

reading of the amount of light transmitted by the 

leaf, at two wavelengths (650 nm and 940 nm)[14], 
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obtaining the average for each leaf position. 

Harvests were performed starting at 62 DAT 

and continued for five months. The following vari-

ables were evaluated: plant height (measured from 

the neck to the last young leaves at the time of the 

first harvest); number of leaves (determined at the 

time of the first harvest); fresh fruit mass; average 

fruit length (measured from the base of the fruit to 

the junction of the peduncle to the calyx); average 

fruit diameter (measured at a distance of 4.5 cm 

from the base of the fruit); number of fruits per 

plant and classification of the fruits according to 

their size. 

Eggplant fruits were sorted into three classes, 

according to the length and largest transverse diam-

eter of the fruit: a) large class: fruits with length 

equal to or greater than 190 mm and transverse di-

ameter equal to or greater than 70 mm; b) medium 

class: fruits with length of 160 mm and less than 

190 mm and transverse diameter greater than or 

equal to 60 mm; c) small class: fruits with length 

ranging from 140 mm to 160 mm and transverse 

diameter greater than or equal to 50 mm[15]. 

The second part of the experiment aimed to 

determine the chemical composition of the eggplant 

fruits produced with the different concentrations of 

K as to the contents of lipids, proteins and fibers. 

The fruits were harvested at 85 DAT, being crushed 

and homogenized. The lipids were quantified in a 

Soxhlet extractor using hexane as solvent. The ni-

trogen content was evaluated by the Micro-Kjedahl 

method and converted to crude protein using a fac-

tor of 6.25[16]. Crude fiber content was quantified by 

acid and basic digestions according to AOAC[17]. 

2.6 Statistical analysis 

The data obtained were submitted to variance 

analysis and, subsequently, when significant at 5% 

probability level by the F test, regression analysis 

was performed for the potassium concentration 

factor. 

3. Results 

The potassium concentrations applied via fer-

tigation did not influence the ‘Ciça’ eggplant plants 

with respect to the number of leaves per plant, plant 

height, average fruit mass, fruit length and diameter 

(Table 1). 

On average, the plants had 110 leaves, height 

of 66.2 cm, average fruit mass of 265.6 g, fruit 

length of 14.6 cm, and diameter of 67.68 cm. 

Table 1. Summary of variance analysis with F test, coefficient of 

variation and averages of morphological characteristics of egg-

plant ‘Ciça’ 

 AP NF MMF CF DF 

Blocks 1.00ns 0.85ns 2.14ns 2.40ns 1.62ns 

Doses 1.20ns 0.94ns 0.89ns 0.94ns 0.41ns 

Averages 65.22 110.20 167.91 9.26 40.63 

CV(%) 7.23 17.69 20.34 18.92 30.55 
ns: not significant at the 5% probability level; CV: coefficient of 

variation; AP: plant height at first harvest; NF: number of leaves 

at first harvest; MMF: average fruit mass; CF: fruit length; DF: 

fruit diameter. 

Significant effects were observed (p < 0.05) 

for the following variables analyzed: number of 

fruits, production per plant (kg plant-1), crop yield (t 

ha-1) and fiber, lipid and protein contents. 

The regression analysis showed that the num-

ber of fruits per plant presented a quadratic re-

sponse in relation to the concentrations applied 

(Figure 1). Deriving the regression equation pre-

sented in Figure 1, with a calculated dose of 9.55 

kg ha-1, a maximum number of 8.98 fruits is ob-

tained. 

The yield per plant (Figure 2) also showed a 

decreasing quadratic response in relation to the 

concentrations applied. Only the treatments in 

which no potassium (K) was applied in cover and 

the one that received 36 kg ha-1 of K (2.36 and 2.39 

kg plant-1 respectively) showed higher production. 

It can be seen in Figure 3 that the total amount 

of harvested fruit oscillated in each harvesting op-

eration, showing, however, a tendency to increase 

with each harvest. 

The fruits were classified in three classes, 9.0% 

were considered large, 33.6% medium and 57.4% 

were classified as small fruits (length between 140 

mm and 160 mm and transversal diameter bigger or 

equal to 50 mm). The number of medium fruits was 

higher until the fifth harvest, and in the three re-

maining harvests, fruits classified as small pre-

vailed. 

Following the same trend as the other variables, 

yield (t ha-1) showed a negative response to over-

head fertigation (Figure 4), since with increasing 
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potassium concentrations, there was a reduction in 

crop yield. 

Through the derivative of the equation in Fig-

ure 4, a maximum of 24.97 t ha-1 is found through 

the calculated dose 21.62 kg ha-1 of K2O. 

The highest foliar potassium content found 

was in treatment 1 (0 kg ha-1 of K2O) with 4.56 

mmol dm-3. While the highest average soil potas-

sium content was found in treatment 5 (144 kg ha-1 

of K2O) with 5.81 mmol dm-3. 

 
Figure 1. Average number of fruits of Solanum melongena L. as a function of potassium concentrations applied via fertigation. 

 
Figure 2. Production (kg plant-1) by plants of Solanum melongena L. as a function of potassium concentrations applied via fertigation. 

 
Figure 3. Quantity of Solanum melongena L. fruits at each harvest. 
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Figure 4. Yield of Solanum melongena L. as a function of potassium concentrations applied via fertigation. 

By regression analysis, the applied concentra-

tions showed significant effect on the chlorophyll 

content in the leaves for the basal leaf at 13 and 42 

DAT, for the apical and median leaves at 20 DAT. 

An increasing linear response was found for the 

chlorophyll index with increasing K2O content at 

the concentrations applied via fertigation (Figure 

5). 

The chemical composition of eggplant fruits 

harvested at 85 DAT regarding the contents of lipids, 

proteins and fibers are presented in Figure 5, in 

which the means followed by the same letter do not 

differ at 5% probability by Tukey’s test. 

 
Figure 5. Chlorophyll index (SPAD units) established at 13 (a), 20 (b) and 42 (c) DAT in leaves of Solanum melongena L. submitted to 

five doses of potassium supplied via fertigation.  

4. Discussion 

The average number of leaves, height, average 

mass, length and diameter of the fruits were higher 

than those found by Antonini et al.[18]. When evalu-

ating the productive capacity of several varieties of 

eggplant under irrigation, they verified that the cul-

tivar Ciça presented an average mass of 249.5 g for 



 

22 

fruits with length between 13 and 17 cm. It is pos-

sible that characteristics such as plant height and 

number of leaves were not influenced by K, since 

this is considered a quality nutrient. 

Especially for vegetables and fruits, the visual 

variables are of extreme importance in the commer-

cialization of the products. The fruits produced in 

this study are in accordance with the commercial 

standards for the state of São Paulo, according to 

which, the fruits should have a diameter between 70 

and 80 mm, length between 14 and 16 cm and 

weight between 200 and 250 g. 

Although the number of fruits observed was 

lower than those found by Antonini et al.[18], who 

obtained, for the cultivar Ciça, an average of 12 

fruits per plant, the production was very close to 

that found by Antonini et al.[18], who reached an 

average production of 2.68 kg/plant. 

Filgueira[19] stated that the K applied to the soil 

via fertilizer is well used by the plant, with rela-

tively slow K uptake in the initial stages of plant 

development. In view of this, it is possible that only 

the planting fertilization was already sufficient for 

the management of the crop (40% of the K recom-

mendation was applied at planting), with no need 

for complementary fertigation in covering (the re-

maining 60% of the recommendation). The yield 

was superior to that found by Antonini et al.[18], 

who obtained a yield of 17.87 t ha-1, but the spac-

ing between plants used was 1.5 × 1.0 m, differ-

ent from that used in this study. 

The foliar analysis of eggplant is an important 

tool in helping to interpret the nutritional state of 

the plant, aiming at the evaluation and correction of 

soil fertility for the best use of the crop’s productive 

potential. 

The results of the leaf K content corroborate 

those found by Marcussi et al.[20] studying nitrogen 

and potassium fertigation in bell pepper cul-

ture based on the accumulation of nitrogen and po-

tassium by the plant, observed that the relative 

chlorophyll index also increased according to the 

dose of nitrogen and potassium applied. The authors 

stated that the accumulated chlorophyll seems to be 

sufficient for the maintenance of green tissues, en-

suring photosynthetic efficiency for the accumula-

tion of carbon in other chemical forms and the 

transport of synthesized carbon towards the aerial 

part. 

The plants submitted to concentrations of 36 

kg ha-1 and 72 kg ha-1 of K2O applied via fertigation, 

showed the best increases in the physicochemical 

characteristics of eggplant ‘Ciça’, with the highest 

levels of fiber (20.20%) and lipids (4.00%) in the 

fruit. However, the highest protein content, 1.44%, 

was found in the plants that were not subjected to 

the potassium concentrations, which means that 

with these potassium concentrations, they were suf-

ficient to improve the quality of the fruits. 

Santos et al.[21], by studying the chemical 

composition of dehydrated eggplant powder, also 

observed a significant effect for fiber content. Perez 

and Germani, by analyzing the physical and chemi-

cal characteristics of mixed flour of wheat and egg-

plant, observed that the eggplant flour had a high 

content of total dietary fiber and high amounts of 

protein, ash and total sugars. 

5. Conclusions 

Although potassium fertigation in cover 

caused a reduction in the production and productiv-

ity of the eggplant crop with the increase of the 

concentrations proposed in this work, the concen-

trations of 36 kg ha-1 and 72 kg ha-1 of K2O applied 

via fertigation, increased the physicochemical 

characteristics of the fruits, presenting the highest 

contents of fibers (20.20%) and lipids (4.00%). And 

the highest protein content, 1.44%, was found in 

fruits that were not subjected to potassium concen-

trations. 
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