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Abstract 

 

The high global food demand has led to crop management practices such as the use of micronutrients to increase soybean 

productivity. The aim of the present study was to evaluate the effect of boron fertilisation applied to two varieties of soybeans at 

different doses and different phenological stages on yield components, productivity and physiological quality of seeds. Two different 

soybean varieties were tested, one conventional (variety BRS 7980) and one transgenic (variety M 7739 IPRO), in two field 

experiments performed in parallel during the 2014/2015. A randomised block experimental design was used in both experiments, 

with a 3 x 5 factorial scheme, with four replicates per treatment. The tested factors were three phenological stages (V6, V9 and R1) 

and five boron doses (0, 1, 2, 3 and 4 B kg ha-1). The following parameters were analysed: leaf boron concentration, chlorophyll 

concentration, yield components and productivity. Boron fertilisation at different phenological stages had no effect on most 

agronomic traits, but it did increase productivity in both varieties, independent of the phenological stage of application. The boron 

dose indicated for maximum production for both varieties is 3.51 kg B ha-1.  

 

Keywords: Glycine Max L., plant nutrition, productivity. 

Abbreviations: B_boron; V_varieties; S_stage; D_dose; LBC_leaf boron concentration; CHL_chlorophyll; PH_plant height; 

SD_stem diameter; HPI_height of first pod insertion; NP_number of pods; PL_pod length; NB_number of beans per plant; 

W100_weight of 100 beans; PROD_productivity. 

 
 Introduction 

 

Soybean (Glycine Max L.) is grown worldwide. Its 

adaptability and high productivity depend on crop 

management techniques and on constant advances in genetic 

improvement methods, enabling ongoing improvement of 

soybean ancestral lines with the goal of selecting the most 

desired characteristics.  

Brazil is the second largest soybean producer and exporter 

in the world. Brazil’s soybean cultivation area has increased 

significantly over the last few years, becoming the primary 

reason for frontier agricultural expansion (Conab, 2016). 

Soybeans are widely consumed by humans and animals due 

to their high nutritional value, including good digestibility, 

adequate essential amino acids and total nitrogen content, and 

excellent protein source, and they are also used as raw matter 

in different agro-industries (Ferreira Junior et al., 2010; Pires 

et al., 2006). However, adequate crop management and 

nutrient supply, among other practices, are necessary to 

improve soybean production and achieve high productivity. 

The increase in Brazilian soybean production and production 

capacity are linked to scientific advances and new production 

technologies, such as the use of mineral fertilisers (Suzana et 

al., 2012; Peske et al., 2012; Souza et al., 2008). In addition, 

increasingly resistant and productive soybean seeds and 

cultivars are obtained through genetic improvement.  

 

 

 

Although the majority of the international market, especially 

the European and Japanese markets, prefers conventional 

soybeans, the cultivation and commercialisation of 

genetically modified crops predominates in Brazil (Pelaez et 

al., 2004; Cunha et al., 2015). Brazilian soils are sandy and 

poor in organic matter. Consequently, they are very often 

deficient in some micronutrients, e.g., boron (B). Crop 

management practices, such as the adequate timing of 

fertiliser application, may therefore help increase soybean 

productivity and quality. Boron application to soybeans is 

mostly performed through foliar fertilisation due to the ease 

of application, supplying the plants with nutrients that are 

quickly absorbed. However, mineral fertilisers are most 

efficient when applied to the soil due to the high capacity of 

roots for water and nutrient uptake (Malavolta, 1989). Some 

plants, such as almond, apple and nectarine trees, have 

polyols as a component of their phloem sap, which forms a 

complex with boron ions, making it phloem mobile. 

However, in many plant species, boron is not phloem mobile. 

In such species, the most efficient way of applying B is to the 

soil (Brown and Hu, 1994).  
Boron is essential for plant growth and development, 

playing a role in physiological processes such as sugar 

transport, respiration, lignification, nitrogen fixation, cell 
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wall structure, carbohydrate, phenol, indoleacetic acid (IAA), 

ribonucleic acid (RNA), IAA and ascorbate metabolism, cell 

wall synthesis and plasma membrane integrity (Trautmann, 

2014; Reis et al., 2008; Marschner, 1995). Boron deficiency 

is the most common micronutrient limitation in plants 

(Raimundi et al., 2013; Blevins and Lukaszewski, 1998). 

Factors that affect soil boron availability to plants include soil 

moisture, texture, temperature and organic matter content. 

Boron availability increases with increasing soil moisture, 

clay content, and organic matter content (Goldberg, 1997).  

Soybean is one of the most B-demanding annual crops, 

especially at the beginning of the reproductive stage (Furlani 

et al., 2001; Carvalho; Nakagawa, 2012). The time of 

fertiliser application affects production of soybean beans and 

seeds because the nutrient demand by soybean plants is 

highest during stages R1 to R5 (Rosolem and Boaretto, 

1989). Boron plays a role in plant fertilisation, and its 

demand is usually higher during seed and bean formation 

than vegetative growth (Faquin, 1994). The optimum boron 

dose recommended for soybean crops is 1.5 kg ha-1 B 

according to Embrapa Soja (1999). Several studies have 

shown high variability of response to boron application 

(Ceretta et al., 2005).  

Defining the ideal timing and dose of boron application to 

soybean is essential to increase soybean production. The aim 

of the present study was to determine the appropriate dose 

and phenological stage for boron application to two soybean 

cultivars, one transgenic and one conventional. 

 

Results and Discussion 

 

Growth variables and yield 

 

The results of the combined ANOVA, for all parameters 

evaluated, are shown in Table 1. All parameters were 

significantly affected by one or more of the tested factors. 

A significant interaction between soybean variety, 

phenological stage and B dose (V x P x D) was observed for 

leaf boron concentration (Table 1). The relationship between 

leaf boron concentration and boron doses, for each 

phenological stage and soybean variety, best fit a simple 

linear regression model (Fig 1A and 1B). B applications in 

stage V6, V9 and R1 resulted in average increases in leaf 

boron concentration of 89.47%, 68.83% and 59.97%, 

respectively, for conventional soybean (Figure 1 A) and 

127.3%, 83.77% and 30%, respectively, for transgenic 

soybean (Fig 1 B). No significant differences between the 

two soybean varieties were observed, except for a greater 

increase in leaf boron concentration for transgenic than for 

conventional soybean in plants receiving boron fertilisation at 

stage V6.  

Leaf boron concentration increased linearly with increasing 

boron doses applied at different phenological stages. These 

results are in contrast with those of Rosolem et al. (2008), 

who observed a quadratic response of leaf B concentrations 

with increasing B fertilisation. The authors attributed this to 

B leaching, which increased with increasing doses of B 

fertilisation. However, Fageria (2000) evaluated soybean 

grown in Dark-Red Latosol in the Cerrado (Brazilian 

savanna) and observed toxicity with soil application of 5.2 

mg kg-1 B. 

A significant interaction between phenological stage and B 

dose (P x D) and a significant effect of soybean variety were 

observed for chlorophyll concentration, indicating that boron 

fertilisation affected the SPAD chlorophyll concentration in 

the leaves of conventional and transgenic soybean cultivars, 

depending on the phenological stage and dose of boron 

fertilisation (Table 2). This may be due to the role of B on 

nitrogen metabolism and hormone activity (Dechen; 

Nachtigall, 2007), in addition to its essential role on sugar 

translocation and carbohydrate metabolism. Chlorophyll 

concentrations were higher for transgenic soybean (39.99 

SPAD) than conventional soybean (36.98 SPAD) (Table 3). 

These data are in accordance with Hopkins (1999), who 

reported that chlorophyll is the main pigment responsible for 

the capture of light energy used in photosynthesis and one of 

the main determining factors of plant photosynthetic 

efficiency because it is directly related to crop growth, 

development and productivity (Engel and Poggiani, 1991).  

For chlorophyll concentration, the application of 3 kg B ha-1 

at stage R1 is the least recommended for conventional 

soybean because during stage R1, the plant is beginning to 

flower, and little of the B applied as fertiliser will be taken 

and used by the plant (Table 2). No other significant effects 

of B fertilisation were observed on chlorophyll 

concentrations for any of the phenological stages and doses 

of boron fertilisation or for conventional soybean or 

transgenic soybean. Chlorophyll concentrations presented a 

low coefficient of variation (6.43), indicating experimental 

precision (Carvalho et al., 2003). 

Plant height was only significantly affected by soybean 

variety (Table 1). Plant height was 32.6% higher in 

conventional soybean (85.34 cm) than in transgenic soybean 

(64.32 cm) (Table 3). This difference may be due to genetic 

differences between varieties. Kappes et al. (2008) observed 

a significant effect of B foliar fertilisation (290.5 g B ha-1) 

applied at vegetative stage V5 on soybean height, resulting in 

a maximum plant height of 72 cm. In that same study, the 

highest plant height (74 cm) was observed with application of 

293.5 g B ha-1 at stage V9. However, no positive effects were 

observed for B application at stage R3. Nutrient utilisation 

for height growth is therefore lower during R3. Although dry 

matter accumulation begins in the vegetative parts of the 

plant, it is gradually translocated towards the formation of 

pods and beans between stages R3 and R5 (Potafos, 1997). 

Plant height is considered an important trait of soybean 

because it is directly related to production, weed control, 

plant lodging, and mechanical harvest efficiency. Height 

growth depends on stem elongation, which depends on the 

number and length of the internodes (Taiz and Zeiger, 2004).  

Stem diameter was only significantly affected by soybean 

variety (V) (Table 1). Stem diameter was higher in transgenic 

soybean than in conventional soybeans (Table 3). This is in 

contrast with Raimundi et al. (2013), who reported that boron 

fertilisation affected plant physiological processes such as 

sugar transportation and cell wall structure and synthesis, 

resulting in significantly higher stem diameter, conferring 

greater plant rigidity and making plant lodging due to 

environmental or mechanical damage more difficult. 

Height of first pod insertion was significantly affected by 

soybean variety (Table 1), and it was lower for transgenic 

soybean (average 9.11 cm) than for conventional soybean 

(12.75 cm) (Table 3). This difference may be due to the 

different characteristics of the two varieties. Lower height 

may affect the harvest, resulting in bean contamination with 

soil or straw. Boron fertilisation did not result in higher 

height of first pod insertion. The height of first pod insertion 

is mostly related to cultivar genetics (Guimarães et al., 2008). 

However, plant height is lower in regions with shorter days, 

which results in a tendency of pod development close to the 

ground, which was not evaluated in the present study. 

The number of pods was only significantly affected by 

soybean variety. The number of pods was higher for 

transgenic  soybean  (54.21)  than  for  conventional  soybean  
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Table 1. Two-way ANOVA for leaf boron concentration (LBC), chlorophyll (CHL), plant height (PH), stem diameter (SD), height of first pod insertion (HPI), number of pods (NP), pod length (PL), 

number of beans per plant (NB), weight of 100 beans (W100) and productivity (PROD) for conventional and transgenic soybean varieties, according to soybean variety, phenological stage and dose of 

boron fertilisation. Ipameri-GO, 2015.  

Source of variation 
 VALUE-P 

GL LBC CHL PH SD HPI NP PL NB W100 PROD 

Varieties  (V) 1 0.21ns <0.01** <0.01** <0.01** <0.01** 0.01** 0.02* <0.01** <0.01** <0.01** 

Stage (S) 2 <0.01** 0.94ns 0.18ns 0.40ns 0.10ns 0.69ns 0.90ns 0.83ns 0.67ns 0.54ns 

Dose (D) 4 <0.01** 0.06ns 0.06ns 0.39ns 0.40ns 0.38ns 0.92ns 0.36ns 0.05* 0.05* 

Block/ Varieties 6 0.02* 0.021ns 0.05** 0.80ns <0.01** 0.06ns 0.03* 0.18ns <0.01** 0.99ns 

S x D 8 <0.01** 0.003** 0.91ns 0.51ns 0.09ns 0.32ns 0.36ns 0.14ns 0.92ns 0.39ns 

V x S 2 <0.01** 0.66ns 0.45ns 0.43ns 0.66ns 0.91ns 0.93ns 0.32ns 0.65ns 0.66ns 

V x D 4 0.29ns 0.09ns 0.10ns 0.82ns 0.98ns 0.99ns 0.60ns 0.90ns 0.02** 0.09ns 

V x D x S 8 <0.01** 0.12ns 0.81ns 0.10ns 0.71ns 0.81ns 0.32ns 0.06ns 0.76ns 0.27ns 

  SQUARES MEAN 

Residue 84 9.77 5.65 40.8 1.62 6.67 114.5 0.75 350.8 1.84 1247.11 

Averages --- 47.23 58.48 107.00 10.08 15.48 78.83 5.60 165.19 23.53 2531.79 

CV (%) --- 6.61 4.06 5.96 7.99 16.80 13.57 15.46 11.33 8.94 13.94 

*Significant according to the F test at p<0.05; ** Significant according to the F test at p<0.01; ns not significant. 

 

 

 
 

 

Fig 1. Regression between leaf boron concentration (LBC) and different phenological stages for (A) conventional soybean and (B) transgenic soybean according to boron doses applied. Averages 

followed by the same letter within the same column were not significantly different according to Tukey’s test at p<0.05. Ipameri-GO, 2015. 
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Table 2. Average chlorophyll concentration (SPAD) according to the dose and phenological stage of boron fertilisation and soybean 

variety. Ipameri-GO, 2015. 

Dose/Stage 
Conventional soybean 

              V6 V9 R1 

0 36.35 a 36.78 a 37.66 a 

1 35.87 a 38.75 a 38.26 a 

2 36.72 a 39.42 a 38.21 a 

3 37.56 a 36.70 a 31.58 b 

4 37.45 a 34.56 a 38.86 a 

 Transgenic soybean 

0 38.94 a 38.48 a 39.72 a 

1 40.63 a 38.93 a 40.44 a 

2 39.33 a 38.68 a 41.18 a 

3 40.53 a 41.10 a 37.40 a 

4 42.24 a 41.99 a 40.59 a 
Averages followed by the same letter within the same line are not significantly different according to Tukey’s test, at p<0.05. 

 

 

 
Fig 2. (A) Weight of 100 beans (W100 beans) according to B dose and soybean variety, and (B) soybean productivity according to B 

dose. Ipameri-GO, 2015. 
 

 

Table 3. Overall average of leaf boron concentration (LBC), chlorophyll concentration (CHL), plant height (PH), stem diameter 

(SD), height of first pod insertion (HPI), number of pods (NP), pod length (PL), number of beans per plant (NB), weight of 100 

beans (W100) and productivity (PROD) for conventional and transgenic soybean varieties. Ipameri-GO, 2015. 

Averages followed by the same letter within the same column were not significantly different according to Tukey’s test, at p<0.05. 

 

 

(49.23) (Table 3). Pod length and number of beans per plant 

were also significantly affected by soybean variety (Table 1). 

Pod length was 4 cm for conventional soybean, and 3.6 cm 

for transgenic soybean (Table 3). The number of beans per 

plant was 38.9% higher for transgenic soybean than for 

conventional soybean (Table 3). Silva et al. (2006) found no 

significant differences in these parameters in bean crops. The 

number of beans per plant is related to the plant variety and is 

minimally affected by environmental factors (Andrade et al., 

1998). Marschner (1995) reported that the absence of calcium 

and boron may affect pollen germination and pollen tube 

growth, resulting in lower number of seeds per pod. Silva et 

al. (2006) studied calcium and boron foliar fertilisation in 

bean and also did not observe significant differences in the 

number of pods per plant. 

A significant interaction between soybean variety and B 

dose (V x D) was observed for the weight of 100 beans 

(Table 1). Variations in the weight of 100 beans best fit a 

quadratic regression for transgenic soybean, with maximum 

value at 2.8 kg ha-1 B (Fig 2A), whereas it decreased with 

increasing B doses for conventional soybean (Fig 2A). These 

data confirm the effect of boron fertilisation on sugar 

translocation to plant reproductive organs (Malavolta et al., 

2002). However, the weight of 100 beans is most often 

related to the genetic variability of each cultivar. Similar 

results were reported by Bevilaqua et al. (2002), who studied 

soybean cultivar BR 16 and observed that Ca and B foliar 

fertilisation increased the weight of 100 beans when applied 

during the flowering stage. In contrast with the present study, 

several authors did not observe significant effects of soybean 

boron fertilisation applied at different phenological stages on 

the weight of 100 beans. Kappes et al. (2008) studied B foliar 

fertilisation at different doses (0, 100, 200, 300 or 400 g B ha-

1) applied in different times and observed no positive effect 

on the weight of 100 beans. Calonego et al. (2010) studied 

soybean B foliar fertilisation at different doses and applied at 

different phenological stages and did not observe a 

significant differences in the weight of 100 beans. These 

authors reported an average weight of 100 beans of 12.8 g, 

Variedades 
LBC CHL PH SD HPI NP PL NB W100 PROD 

mg kg-1 (Spad) (cm) (mm) (cm) ---- (cm) --- (g) (kg ha-1) 

Conventional 46.8 a 39.9 a 85.3 a 6.2 b 12.7 a 49.2 b 4.0 a 87.4 b 14.5 b 1.294 b 

Transgenic 47.5 a 36.9 a 64.3 b 6.9 a 9.1 b 54.2 a 3.6 b 121.4 a 16.2 a 1.884 a 

CV% 6.6 4.0 5.9 7.9 16.8 13.5 15.4 11.3 8.9 13.9 
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lower than the 16.26 g observed in the present study for 

transgenic soybeans (Table 3). 

In contrast, Souza et al. (2008) observed that B fertilisation 

resulted in significantly higher weight of 100 beans, 

indicating higher dry matter accumulation, when applied at 

stage R3 (11.9 g) than when applied at stage R1 (11.4 g).  

The combined ANOVA showed a significant effect of 

soybean variety (V) and B dose (D) on plant productivity 

(Table 1). Productivity was on average 45.5% higher for 

transgenic soybean (1884 kg ha-1) than for conventional 

soybean (1294 kg ha-1) (Table 3). This result was expected 

because the transgenic variety has higher production than the 

conventional variety due to its genetic improvement. 

Productivity variations depending on boron doses best fit 

quadratic models (Fig 2B) and was highest (2617 kg ha-1) at 

3.51 kg B ha-1. Productivity decreased with higher B doses, 

indicating a toxic effect as observed in the present study for 

the highest B dose tested (4 kg B ha-1). Fageria (2000) 

performed a greenhouse experiment for the determination of 

optimal and toxic boron doses for soybean dry matter 

production and observed toxicity symptoms with the soil 

application of 6.8 mg B kg-¹. Castagnel and Silva (2009) 

observed that boron fertilisation significantly improved the 

reproductive development of bean plants and, therefore, bean 

productivity, independent of the time of fertilisation. Rezende 

et al. (2005) observed higher bean production in soybeans 

and concluded that this higher productivity was related to leaf 

nutrient replenishment through boron fertilisation, resulting 

in sustained maintenance of the photosynthetic rate. 

In contrast, Calonego et al. (2010) observed that boron 

foliar fertilisation did not affect bean productivity in soybean. 

Macedo et al. (2002) and Kappes (2008) did not observe 

significant effects of calcium and boron fertilisation, applied 

in different phenological stages and doses, on soybean 

productivity. Lima et al. (1999) evaluated the effect of boron 

foliar fertilisation at different doses (0, 20 and 40 g ha-1) 30 

days following seedling emergence of bean cultivar Carioca, 

in winter or the rainy season, and did not observe any 

significant effects on productivity, nor did Silva et al. (2006) 

observe significant effects of boron on productivity of bean 

plants. 

Further studies of boron fertilisation in soybean are needed 

because different responses to boron doses, phenological 

stages of B application, type of soil and altitude have been 

observed. 

 

Materials and Methods 

 
Location and installation of the experiments 

 

Two different soybean varieties were tested in two field 

experiments performed in parallel during the 2014/2015 

season. The two experiments were located based on 

agricultural zoning, in the experimental area of the State 

University of Goiás, Ipameri Campus, located in Ipameri, 

Goiás state (GO), Brazil, at 17º 43’ 04’’ S, 48º 08’ 43’’ W 

and an altitude of 794 m.  

The region has a Tropical Savanna climate (AW) according 

to the Köppen climate classification, with hot and rainy 

summers and dry winters. The soil at the experimental area is 

classified as Yellow-Red Dystrophic Latosol according to 

Santos et al. (2013).  

Soil chemical characteristics and particle size were 

analysed before starting the experiment using the process 

described by Ribeiro et al. (1999). Soil from layer 0.0-0.20 m 

exhibited the following characteristics: 6.4 mg dm-3 P 

(Mehlich-1); 20 g dm-3 organic matter (OM); pH 4.7 (CaCl2); 

2.5 mmolc dm-3 K; 10.0 mmolc dm-3Ca; 4 mmolc dm-3 Mg; 35 

mmolc dm-3 H+Al; 32% base saturation; and 0.4 mg dm-3 B. 

The soil B level observed is considered medium. The soil 

particle size composition was 475 g clay, 75 g silt, and 450 g 

sand. 

 

Statistical design and Plant materials 
 

A randomised block experimental design was used for both 

experiments, with a 3 x 5 factorial scheme and four replicates 

per treatment. The first factor was the phenological stage of 

boron application and had three levels: V6 (seven fully 

expanded trifoliate leaves), V9 (ten fully expanded trifoliate 

leaves), and R1 (beginning of flowering). The second factor 

was the boron dose and had five levels: 0, 1, 2, 3 and 4 kg ha-

1. Boron was applied to the soil as boric acid (17%). Two 

experiments were performed, one with the conventional 

soybean variety BRS 7980 and one with the intact transgenic 

variety M 7739 IPRO, both with medium cycles. Each plot 

consisted of six rows, 5 m long, spaced 0.45 m apart, with a 

total area of 13.5 m2. Fifteen plants were planted per linear 

metre. The useful area consisted of the three central rows, 

excluding 1 m from the row extremities. 

A no-tillage planting system was used on Brachiaria 

decumbens straw. Plants were sown on 19 November 2014. 

Fertilisation at planting was performed based on the soil 

analysis, following Ribeiro et al. (1999), with application of 

450 kg of a 2:20:18 formulation of N:P2O5:K2O. 

 Sowing was performed using tractor-mounted seeder-

fertiliser spreaders with eight lines, equipped with horizontal 

perforated disks for seed distribution, and a furrower for 

fertiliser deposition.  

Boron was applied manually at different soybean 

phenological stages according to the staging system for 

soybean cultivars described by Ritchie et al. (1994). All 

remaining crop treatments during the experiments were 

performed mechanically, using tractor-mounted sprayers. 

 

Evaluated characteristics 

 

The following parameters were determined: leaf boron 

concentration, chlorophyll concentration, yield components, 

productivity and seed physiological quality. For leaf boron 

concentration, the third leaf (counting from the apex of the 

main stem) and its petiole were collected from 10 plants from 

each plot at the flowering stage (R3) (Martinez et al., 1999). 

The leaves were dried in a forced air oven at 65ºC for 

approximately 48 hours, ground using a Wiley mill with a 1 

mm sieve, and placed in paper bags until analysis. Samples 

were prepared according to Wikner (1986) and Bataglia 

(1991), and leaf boron concentrations were determined 

according to Malavolta et al. (1997). For chlorophyll 

concentration, the leaf chlorophyll concentrations were 

measured indirectly by determining the SPAD index using a 

clorofiLOG CFL1030 portable chlorophyll metre. 

Measurements were performed in six leaves located in the 

middle third of six plants sampled randomly from each plot, 

and the average for each plot was calculated. 

Six plants were collected from the useful area of each plot 

at harvest and taken to the laboratory for determination of the 

yield components. Plant height was measured from the 

ground to the plant apex, in centimetres, in plants chosen 

randomly at each plot, and the average was calculated. Stem 

diameter was measured at the stem base using a digital 

pachymeter with a precision of two decimal places. Height of 

first pod insertion was measured as the height from the 

ground to the first pod. Number of pods per plant was 
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determined by collecting and counting all pods in each plant 

from each plot. Pod length was measured, using a graduated 

ruler, as the length between the two pod extremities. Number 

of beans per plant was measured by counting the number of 

beans present in all pods of plant. Weight of 100 beans was 

determined by collecting and weighing 100 beans from each 

plot using a precision scale. Bean productivity (kg ha-1) was 

determined by harvesting and threshing all plants from the 

three central rows from each plot (useful plot area). To 

calculate post-threshing productivity, the bean water content 

was adjusted to 13%, impurities were deducted, and bean 

productivity was expressed in kg ha-1.  

 

Statistical analysis 

 

A combined ANOVA, followed by Tukey’s test, was used to 

test for the effects of soybean variety and phenological 

stages, at p<0.05. Regression analyses were used to test for 

the effect of different B doses. All statistical analyses were 

performed using R 3.1.2 software (R Core Team, 2015). 

 

Conclusion 

 

Boron fertilisation at different phenological stages did not 

affect most agronomic traits evaluated either in conventional 

soybean or transgenic soybean. However, it increased 

productivity in both varieties, independent of the 

phenological stage of B fertilisation. 

The B dose indicated for maximum soybean production, for 

both varieties tested, was 3.51 kg B ha-1. 
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