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 The great demand for forest products has taken the number of Eucalyptus plantings 

to a high level, which began to occupy regions whose water availability is scarce in 

some period of the year. To increase the genotypes tolerance to the dry period, 

farmers have resorted to the boron and potassium fertilization, trying to find the 

Eucalyptus growing viability in these regions. However, it is not known how true 

this assumption can be for a given genotype. In order to evaluate the influence of the 

fertilization with potassium and boron in the tolerance to the hydric deficit in 

Eucalyptus clones, 540 seedlings of three different types were used, distributed in 

eight treatments, where the potassium and boron doses were varied, considering 

each genotype separately. The experiment was performed in the Integrated Center of 

Forest Species Propagation accommodations of the Forestry Department of UFVJM. 

The different formulations were added to a substratum and distributed in plastic 

bags, to which the seedlings were transplanted, being kept in nursery for four 

months, at that moment half of the seedlings of each treatment was not watered. For 

statistical analysis, the data set has been divided in two different experiments, one 

with different doses of boron, keeping the dose setting potassium and the other with 

different doses of potassium, remaining fixed dose of boron into 2 mg/dm3. Was 

employed a fixed-effects logistic model in a split plot in time and the mean effects of 

genotypes were compared by the Tukey test at 5% significance, through the software 

R. The plants mortality analysis pointed meaningful differences among the 

treatments and among the genotypes and it also indicated that increasing doses of 

boron and potassium decreased the tolerance to the hydric stress. 

 

 

© 2013 AENSI Publisher All rights reserved. 

To Cite This Article: Kamilla Almeida, Rafaella Pereira, Marcelino Amaral, Inae Silva, Fábio Corrêa, Janaína Gonçalves, Marcelo Laia. 

Influence of potassium and boric fertilization in the tolerance to the hydric deficit in Eucalyptus clones. Aust. J. Basic & Appl. Sci., 7(12): 

262-267, 2013 

 

INTRODUCTION 
 

The increase of the demand for wooden products and their derivatives led to the insertion of forestry species 

origins of high productivity in the reforesting programs, which are capable to better reply to the conditions 

generated by the use of sivicultural technology (Kageyama, 1990). 

In this sense, the Eucalyptus cultivation, is featured by the availability of genetic materials adapted to 

diverse edaphic weather conditions, by high productivity, species diversity and by the different purposes of use 

of the woods, giving a great possibility of geographical and economic expansion (Pinto et al., 2011). 

In the past years, the forest plantings with Eucalyptus began to spread to producing regions where the 

distribution and amount of rains and the climatic changes have limited the use of genotypes already adapted. 

The low water availability limits the growing and efficiency of the plant, leading to loss in the productivity 

(Chaves et al., 2009). In these cases, the silvicultural handling has made it possible to keep high productivities 

even under some kind of edaphic and climatic variation. One of the silvicultural techniques used is the mineral 

fertilization modulation aiming the increase of tolerance of the genotypes to long dry periods. This approach 

assume that the nutrients availability influences the physiological and morphological characteristics related to 

the mechanisms of resistance to the drought (Gonçalves and Passos, 2000). The fertilization corrects nutritional 

deficiencies and allows better productivities, however, it is fundamental to know the dynamic of the nutrients in 
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the soil and how they act in the plant physiology. 

The K acts in several physiologic procedures, as maintenance of the cellular turgor, stomata opening and 

closing regulation, transportation and storage of carbohydrates, protein syntax and leaf amid syntax (Meurer, 

2006; Malavolta, 1980; Taiz and Zeiger, 2008). The physiological functions of B are related to the formation 

and stabilization of the cellular wall, with the lignification and differentiation of the xylem (Furlani, 2004), to 

the carbohydrates metabolism and sweets transportation through the membranes, syntax of nucleic acids and 

phytohormones (Taiz and Zeiger, 2008). According to Nunes (2011), fertilization with these nutrients can 

reduce the intensity of problems related to the drought, however, there is a lack of that may consider the 

behavior of different genotypes in relation to the application of different doses of these nutrients in hydric stress 

conditions. 

In front of the exposed above, the object of this work was to analyze the potassium and boron fertilization 

influence in the tolerance to the hydric deficit in three different Eucalyptus commercial clones. 

 

MATERIAL AND METHODS 

 

Local: 

The experiment was conducted in the nursery building of the “Centro Integrado de Propagação de Especies 

Florestais do Departamento de Engenharia Florestal” (CIPEF-DEF), located in Universidade Federal dos Vales 

do Jequitinhonha e Mucuri, Campus JK, in Diamantina, Minas Gerais. The regional climate is Cwb, according 

to the Koppen rate, that is, wet and temperated, with a dry winter and summer rains, in which the hottest month 

temperature in under 22°C (Souza, 2006). 

 

Treatments and Samplings: 

Eucalyptus seedlings (540) of three different genotypes were used (GG0702, GG1175, GG0157), being 180 

seedlings of each genotype, given by the Company named “Gerdau Florestal S/A”, located in the city of 

Curvelo, Minas Gerais. 

The 540 seedlings were transferred to plastic bags, with capacity for four dm³, containing substratum, added 

to one of the treatments: SA (Full fertilization, according to the recommended for the substratum), NPK+B1 

(Full fertilization plus 1 mg/dm³ of B), NPK+B2 (Full fertilization plus 2mg/dm³ of B), NPK+B4 (Full 

fertilization plus 4 mg/dm³ of B), NPK+B8 (Full fertilization plus 8 mg/dm³ of B), NPK35+B2 (Full 

fertilization, except K, plus 35 mg/dm³ of K and 2 mg/dm³ of B), NPK70+B2 (Full fertilization, except K, plus 

70 mg/dm³ of K and 2 mg/dm³ of B), NPK139+B2 (Full fertilization, except K, plus 139 mg/dm³ of K and 2 

mg/dm³ of B), NPK278+B2 (Full fertilization, except K, plus 278 mg/dm³ of K and 2 mg/dm³ of B). The boron 

and potassium doses were evaluated considering each genotype separately. The Full fertilization consisted of: N 

(100 mg/dm³), P (786 mg/dm³), S (1100 mg/dm³), Ca (4000 mg /dm³) Dolomitic Limestone (PRNT 80%) 415 

mg/dm³), Ammonium Sulfate (21%N) (119.05g/250 dm³) and Super simple phosphate (18% P2O5; 20% Ca; 

11% S) 2500g/250 dm³). 

Each treatment received 20 seedlings of each genotype, totalizing 60 seedlings per formulation. After the 

transplantation to the bags, the seedlings were maintained in nursery, under full sun light, for four months. After 

this period, half of the seedlings of each treatment was totally deprived of water, then the plants mortality was 

daily evaluated. 

 

Statistical Analysis: 

The set of data was divided into two subsets, considering two independent experiments: one with different 

doses of B (0, 1, 2, 4 and 8 mg/dm³), keeping the dose of K stable; the other with different doses of K (0, 35, 70, 

139, 278 mg/dm³), keeping the dose of B stable at 2 mg/dm³. 

In the static analysis was used, for the two experiments, a logistic model of stable effects in time subdivided 

portion. The genotypes effects averages were compared by the Turkey test at 5% significance. The software 

used was the R.2.15.3 ( R CORE TEAM, 2013). 

 

RESULTS AND DISCUSSION 

 

The results have indicated significant differences among the treatments and among the evaluated genotypes. 

It was noticed that the dosage 0 mg/dm³ of K and B, applying only the base fertilization, provided major 

tolerance to the lack of water in all of the genotypes ( figures 1, 2, 3 and 4). 
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Fig. 1: Seedling reaction as for the different boron dosages and to the treatment without fertilization. 

Fig. 2: Area under the bend indicating that in the smaller boron dosages there was a minor mortality, that is,  

            better tolerance to the hydric deficit. 

 

Specifically for the B, the clone GG0157, submitted to the same treatment NPK+B8, has replied to the lack 

of water from the fifth day on, presenting dead seedlings. In the treatments NPK+B0 and NPK+B1, of this same 

clone, the deaths began from the fifteenth day on. To the clone GG1175, the deaths began from the tenth day on 

to the treatment NPK+B8, after the fifteenth day to the treatments NPK+B1, NPK+B2 and NPK+B4 and after 

the twentieth day to the treatment NPK+B0 different dosages of B did not interfered significantly in the 

tolerance to hydric restriction among the clone GG0702 seedlings, which died from the tenth day on (Figure 5). 

In relation to K, the clone GG0157 presented plant mortality after five days without water, when submitted 

to the treatment NPK278+B2 there were dead plants after the tenth day without water. However, as the time 

went by, seedlings submitted to the treatment NPK35+B2 were tolerant to the lack of water, and that 100% of 

the plants died after 30 days, while seedlings submitted to the treatment NPK278+B2 has shown less tolerant, 

presenting total morality with 20 days. In relation to clone GG1175, it was noticed that the treatment with less 

dosage provided better tolerance to the hydric deficit, while the one with more dosage was less tolerant during 

the entire test. The clone GG0702 did not present significant differences as to the different treatments, however, 

100% mortality was noticed after 15 days (Figure 6). 
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Fig. 3: Seedlings reaction as to the different potassium dosages.  

Fig. 4: Area under the curve indicating that in the smaller potassium dosages there was less mortality, that is,  

             better tolerance to the Hydric deficit.  

 

Analyzing only the effects of the genotypes in B, it was noticed that the clone GG1175 has major initial 

tolerance and that the clone GG0157 has better final tolerance to the hydric deficit. And the clone GG0702, 

presented intermediary behavior (Figure 5). 

In relation to genotypes in K, it was noticed that the clone GG1175 presented better initial tolerance to the 

hydric deficit. The clone GG0702 showed intermediary behavior, however, it reached 100% mortality of 

seedlings after fifteen days without water. And the clone GG0157, which was the first to present dead seedlings, 

only showed 100% mortality after thirty days (figure 6). 

The excess or inappropriate application of these nutrients, reaching the toxicity level, may have increased 

the substratum salinity, inducing the root system to the osmotic stress, restraining the use of water and nutrients 

damaging the plants development. According to Taiz & Zeiger, 2008, the saline stress can affect the cells 

growth and, mainly, the leaves expansibility by the reduction in the swelling pressure, like in the extensibility of 

the cell wall. Besides that, the salinity can induce nutritional disorders, caused by the salts excess (Fernandes, 

2003). 
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Fig. 5: Comparison among the three clones as to the tolerance to the hydric deficit in presence of boron. 

 
Fig. 6: Comparison among three clones as to the tolerance to the hydric deficit in presence of potassium. 

 

B is essential to the plant development. However, the limit between its proper concentration and the toxic 

level is narrow, and the toxicity symptoms by B manifest themselves in mature leaves, with chlorosis on the 

boarders and necrotic stains in leaf regions where there is more transpiration (Malavolta, 1980). The 

phytotoxicity by this element has been observed after the planting or on initial Eucalyptus development phases, 

being caused by the local application of B in soluble form or by the application of high doses of the 

micronutrient, associated with N and K in the first cover fertilization (Silveira et al., 2007). 

The K applied via potassium fertilization, can be intensively lixiviated in the soil profile, depending mostly 

on the hydric availability, the nutrient dose and on the soil texture (Rosolem et al., 2006). When high doses are 

used at once, this nutrient can cause the salinization of the region that receives it, causing toxicity in the plants 

roots (Otto et al., 2010).  The potassium chlorate (KC1), applied in high and continuous doses, can increase the 

chlorate content on the plant, causing the leaves chlorosis and necrosis (Silva et al., 2001). The high salinity of 

this fertilizer compromises the growth and distribution of water and nutrients, reducing the osmotic potential 

and restraining the ions movement to until the roots (Marschner, 1995). 

In Brazil, the forest plantings have been implanted in low natural fertility soils and with enhanced hydric 

deficit (Silveira et al., 2000). For those cases, diverse works show that the use of mineral fertilizers in the forest 

plantings provides an increa in the production (Balloni, 1979). However, the intensive use of fertilizers, can 

contribute to the expansion of areas with salinity problems, mostly in arid and semi-arid regions, because of the 

scarcity of rains and the elevated evaporative demand (Cruz et al., 2006; Lopes and Klar, 2009). Besides that, 

the use of potassium and boron in excess, instead of helping supplant the drought period it can lead the plants to 

a major susceptibility to the hydric deficit. 

 

Conclusions: 

The results indicate that high concentrations of B and K, reaching a toxicity level, may increase the 

intolerance to the hydric deficit for the three genotypes evaluated. 
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