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 Little is known about the benefits of seeds treatment on dual-purpose wheat cultivars. 

This work aimed to evaluate the physiological effects of different seed treatments in 
dual-purpose wheat genotypes. The experiment was conducted in the city of 

FredericoWestphalen, during the 2013 growing season, being composed by a 
germination chamber test and a simultaneous field test, using the wheat genotypes BRS 

Guatambu, BRS Tarumã, BRS Umbu, BRS Figueira, BRS 277, and 12 different seed 

treatments in association or in exclusivity. It was evaluated the initial and final 
germination percentage, shoot and radicle length, green and dry mass of seedlings, 

emergency speed rate, seedling final height and field germination. The utilization of 

seed treatment allowed the increase in plantdevelopmentfor all genotypes. However, the 
control treatment did not differ statistically from the other treatments for most traits. It 

was concluded that Standak Top (ii) and Avicta (iii) seed treatments enable better 

development of wheat genotypes when compared to other seed treatments. The 
genotype of better response to seed treatment wasBRS 277, and also, there is a strong 

interaction between the product utilized and the wheat genotype chosen for sowing.  

 

INTRODUCTION 

 

The wheat grown in Brazil (Triticumaestivum L.) belongs to the Poaceae family, old grasses family. The 

plants have narrow linear leaves, bare flowers, and their inflorescences are called spikes (Fontaneli, 2012). It is 

widespread with great importance as a basic product for other industrialized derivatives, and also being an 

essential food for human and animal diet. 

The crop is broadly dependent on climate conditions, where small variations are linked to the genotype 

characteristics, being grown in diverse environments. Brazil presents regions with favorable conditions for 

wheat production as the states of Rio Grande do Sul, Paraná, MatoGrosso, MatoGrosso do Sul, Minas Gerais 

and São Paulo. However, the increase of cultivation efficiency and production levels is necessary, which are 

linked to genetic breeding through the development of new genotypes adapted to each region soil and climate 

conditions. It still depends on the utilization of new crop management strategies in order to draw alternatives to 

scape diseases and pests (Embrapa, 2011). 

In the quest for crop management and profitability enhancement on wheat production chain, as well as 

suitability to producer needs, it is required the integration with other agricultural activities. Thus, the dual-
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purpose wheat genotypes allow forage and grain production in the same growing season. In summary, the dual-

purpose wheat gives alternatives to farmers for production diversification, evidencing higher crop profitability. 

Green mass production is the main feature of dual-purpose wheat in some production units. Del Duca and 

Fontanelli (1996) pointed out that dual-purpose wheat production reaches around 1,500 kg ha-1of dry weight, 

consideringdry matter concentrations between 12 and 15%, and populations of 350 plants m-². The literature 

emphasizes the importance of pests and diseases in the crop, resulting in reduced genetic potential of plants and 

lower crop commercial value (Henning 2005). Soil pests may cause plant arrangement failures in the area, also 

called early cycle pests, leading to seed and radicular deterioration (Baudet and Peske 2007). Soil and seed 

pathogens promote the reduction of plants per area, directly interfering on the final crop yield, reducing the 

number of plants per unit of area and thereby affecting viable spikes. 

Diseases that affect leaf area, such as rusts and leaf spots, reduce forage quality, besides of restricting the 

plant photosynthetic capacity (Versignassi and Fernandes, 2001). When diseases interfere in seed quality, it may 

occur deterioration before sowing. Therefore, seed treatment techniques are intended to express primary 

protection for seeds and seedlings, allowing greater seedling sanity and ensuring the early crop development. 

The utilization of seed treatments, as fungicides and insecticides, fits in low cost and viable alternatives to 

reduce the damage caused by pathogens (Parisi and Medina, 2013). Pathogens and pests such as fungi and 

insectsmay be eliminated or have a reduced infection rate through seed treatment, in protective or curative form 

with suitable chemical principles, or other control measures. The combined action of systemic and protective 

fungicides is an effective strategy for pathogens control, however, the seed lot sanity should be predicted in 

qualitative and quantitative ways for subsequent choice of products to be used (Parisi and Medina, 2013). 

Therefore, the aim of this study was to evaluate the physiological effects of different seed treatments on 

vegetal development characters, in dual-purpose wheat genotypes. 

 

Metodology: 

The study was conducted in the Plant Breeding and Plant Production Laboratory of the Federal University 

of Santa Maria, FredericoWestphalen Campus, geographic coordinates (27º23’26”) S latitude, (53º25’43”) O 

longitude, and 461,3m of altitude, during the 2013 agricultural year. The experiments were performed in the 

field and in the laboratory with the aid of a germination chamber (BOD). The treatments, BOD placement and 

field sowing were performed at the same day. The experimental design was randomized blocks in a factorial 

scheme (5x12), composed by five genotypes and 12 seed treatments. The genotypes used were BRS Guatambu, 

BRS Tarumã, BRS Umbu, BRS Figueira and BRS 277, all of dual-purpose cultivation. 

The seed treatment used were: i) Control (without addition of seed treatment), ii) Standak Top 

(Pyraclostrobin; Fipronil, Thiophanate methyl), iii) Avicta® (Abamectin), iv) Cropstar® + Maxin® XL 

(Imidacloprid; Tiodecarbe + Fludioxonil; metalaxyl-M), v) + Cropstar® VitavaxThiran® (Imidacloprid; 

Tiodecarbe + Carboxin; Thiram), vi) Cropstar® + Derosal® (Imidacloprid; Tiodecarbe + Carbendazin; Thiram), 

vii) Cruiser® + Maxin® XL (Thiamethoxam + Fludioxonil; metalaxyl-M), viii) Cruiser® + VitavaxThiran® 

(Thiamethoxam + Carboxin; Thiram), ix) Cruiser + Derosal® (Thiamethoxam + Carbendazim; Thiram), x) 

Maxin XL (Fludioxonil, metalaxyl-M), xi) VitavaxThiran® (Carboxin; Thiram) and xii) Derosal (Carbendazim; 

Thiram). 

For both BOD germination test and field test, treatments received the recommended dosage of each product 

for each kilogram of seeds, transmitted through four ml of distilled water in order to facilitate the seed covering 

for the product.For physiological and seed vigor analysis, the following evaluations were conducted: 

Germination test: The methodology used for seeds arrangement in the germinator (BOD) was in accordance to 

the Rules for Seed Analysis (Brasil, 2009). In four repetitions of one hundred seeds disposed in each Germitest 

paper roll for treatment. It was used three paper sheets per roll, and the volume of water added to the paper 

amount was equivalent to two and a half times the paper mass, wrapped in plastic bag properly sealed.The rolls 

were kept in BOD, thermostatically controlled at 20 °C throughout the entire experiment. First Counting (FC): 

the first counting performed on the fourth day in BOD determined the percentage of normal germination seeds, 

in other words, swelling due to water absorption and visible germination. Final Germination (FG): on the eighth 

testing day in BOD, it was performed the final counting of germinated seeds, in percentage, considering as 

germinated seeds those that showed visible germination. Aerial Part Length (APL) and Radicle Length (RL): 

conducted in Germitest paper roll with four repetitions for treatment, in BOD. The conduction followed the 

same standards used for germination test. However, 20 seeds were used per repetition, positioned in a way the 

root primordia faced downward, in order to drive the normal seedling root development and direction. On the 

eighth testing day, it was determined the average length of radicle and aerial part (cm) of five seedlings per 

repetition, separately. Seedling Green Mass (GM): through analytical accurate balance, it was measured the 

mass (g) of five homogenous and representative seedlings of each treatment repetition, on the eighth testing day 

in BOD. Seedling Dry Mass (DM): The green seedlings evaluated were then placed in a forced-air oven at 

temperature of 50° C until constant weight. The dry weight was measured through an analytical balance. The 

measures are given in grams (g). Emergency Speed Rate (ESR): during the period of 21 days after sowing in the 
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field, emerged plant counting was daily performed, stipulating the same time of the previous day, for each 

parcel. The rate was calculated by substituting the values into the Maguire’s formula (1962) as shown below: 

ESR = N1/D1 + N2/D2 + N3/D3 + Nn/Dn 

Where, N = number of emerged plants in the nth day, and D = number of days after sowing. Seedling 

Height (SH): for the field germination test, the seedlingheightswere measured from the soil surface to the top of 

coleoptile, on the 21st day. With measures given in centimeters (cm). Field Emergency (FE): 21 days after 

sowing, it was performed the emerged seedlings counting, given as percentage. The data were submitted to 

variance analysis by F test. In the presence of significant differences for interaction (genotype x seed 

treatments), the simple effects were sliced for each factor. Characters that showed no interaction were submitted 

to the Tukey test at 5% of probability for the simple genotype effect. 

 

RESULTS AND DISCUSSION 

 

Through variance analysis (data not shown), it was observed statistically significant differences in the 

interaction between genotype and treatment for the characters FC, FG, APL, RL, GM, ESR and SH. The 

characters DM and FE showed no significant interaction, and for this reason, they were not sliced into simple 

effects. After the variance analysis, the analysis of means was performed for each character. 

Through the analysis of means for FC (Table 1), it is observed that BRS 277 and Umbu genotypes had the 

highest means for i, ii, iii, iv, v, vi, viii, ix, x, xi and xii treatments. However, the control treatment (i) mean 

showed no differences compared to the highest mean treatment, being superior to the treatments vii, viii, ix, x, xi 

e xii for BRS 277 genotype, and superior tothetreatments ii, iv, v, vi, vii, viii, ix, x, xi e xii for Umbu genotype. 

The use of seed treatment increased FC, compared to control (i) only among genotypes. The Tarumã genotype 

presented lower means than the other genotypes for all treatments. In general, control (i), Standak Top (ii), and 

Avicta (iii) treatments were the most effective for the evaluated genotypes. These results demonstrate that seeds 

treatment utilization is not necessary for the first counting, considering the control treatment superiority.  

 
Table 1: Average results for the character first count (PC/%) in wheat (TriticumaestivumL.) genotypes dual purpose, will undergo distinct 

formultions and combinations of seed treatments. 

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 71,75 bc B 58,75 a C 71,25 a B 66,00 a BC 92,00 a A 
Standak Top 75,25 bc A 60,25 a BC 65,50 abc B 54,75 b C 78,50 b A 

Avicta 72,00 bc B 59,50 a CD 66,75 ab BC 51,75 b D 92,50 aA 

CropStar+Maxin 67,50 bcd A 17,00 de D 37,25 g C 13,75 d D 57,00 de B 
CropStar+Vitavax 69,00bc A 47,00 c C 53,50 de BC 12,50 d D 62,50 d AB 

CropStar+Derosal 77,00ab A 45,50 c BC 42,25 fg C 17,00 d D 54,75 de B 

Cruiser+Maxin 38,25 f B 11,75 e C 58,25 cd A 17,25 d C 44,00 f B 
Cruiser+Vitavax 56,75 e A 23,25 d C 48,25 ef A 16 ,00d C 52,75 ef A 

Cruiser+Derosal 58,75 de A 36,50 c B 42,75 fg B 10,25 d C 59,00 de A 

Maxin 57,25 e A 38,25 c B 43,25 fg B 16,00 d C 62,75 d A 
VitavaxTiran 63,50cde A 51,00 b B 57,00 cde AB 18,75 d C 65,75 cd A 

Derosal 66,75 cd A 62,50 a B 46,50fgC 37,75 c C 72,25 bc A 

CV(%) 13,248 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 
error. 

 

Seeds treatment may act as a regulator of the natural plant development. Considering that Thiamethoxan 

has gibberellin similar properties, modifying seed physiology, causing hormonal unbalance, and reducing 

germination (Tavares, 2007; Camargo and Castro, 2007). Therefore, the results obtained for FC might have 

occurred due to the physiological effect of seed treatment on the genotype used. 

For the character FG (Table 2), the genotype BRS 277 showed higher means with treatments iii and vi, 

presenting no difference from treatments i, ii, iv, viii e iv. The genotype Figueirahad the highest 

meanwithtreatment ii, but no statistical difference from treatments i and iii. The genotype Guatambu presented 

higher mean for the treatment i, showing no difference from the treatments ii and iii. The genotype Tarumã had 

the highest mean for the treatment iii, and it did not differ only from treatments ii and iii. ForUmbu genotype, 

the treatment of highest mean was iii, notdiffering only from treatment i and ii. For all genotypes, the control 

treatment did not statistically differ from the highest average treatments. However, the difference between the 

Avicta (iii) treatment mean and the control (i) forUmbu genotype exceeded 8% of germination. This difference 

may be sufficient for recommending seed treatment application, considering the possibility of raising crop yield 

and/or reducing the amount of seeds spent for sowing. In general, the genotypes responses to seed treatment 

were random, which makes a particular product recommendation specific to certain genotype. Although the 

Avicta (iii) treatment had the highest final germination means, it presented no statistic difference from the 

control treatment (i). 
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Table 2: Average results for the charactergermination (GF/%), in wheat (TriticumaestivumL.) genotypes, dual purpose, submitted to 

different formulations and combinations of seed treatments.  

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 80,00ab B 84,00 abc B 83,50 a B 92,75 a A 84,25 abc B 

Standak Top 81,75 ab B 84,50ab B 79,00ab B 92,25 a A 79,00cd B 

Avicta 85,50 a AB 81,00 abc B 81,50 a B 93,25 a A 92,00 a A 
CropStar+Maxin 80,75 ab A 76,25 c A 60,75 de B 67,50def B 76,00de A 

CropStar+Vitavax 78,00bc AB 82,75 bc A 68,75 cd C 72,2bcd ABC 72,00def BC 

CropStar+Derosal 85,50 a A 78,25 bcd A 58,00 e B 67,75 ef B 66,25 efg B 
Cruiser+Maxin 76,75 bc A 57,50 e B 73,25 bc A 74,00bcd A 60,25 g B 

Cruiser+Vitavax 82,00ab A 72,25 d B 58,50ef C 73,50bcd B 65,5 fg BC 

Cruiser+Derosal 78,50ab A 60,75 e B 53,25 fg BC 47,75 g C 66,5 efg B 
Maxin 62,25 d AB 70,50 d A 49,50 g C 61,00 f B 71,75 ef A 

VitavaxTiran 76,75 bc A 77,00bcd A 62,75 de B 69,5 cde AB 74,00de A 

Derosal 71,50cd B 76,50bcd AB 58,75 ef C 80,00 b A 81,00bcd A 

CV(%) 7,908 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 

error. 

 

The wheat germination was improved with seed treatment utilization, as well as in studies usingCarboxin + 

Thiran treatment, which increased 22.54% of rice plants germination, when compared to the control (Lobo, 

2008). Nevertheless, for the character Blast Incidence, this study shows that the mentioned treatment did not 

offer better protection to plants, compared to control. Also, the other treatments means were lower than control 

for the evaluated characters. 

Analyzing the character APL (Table3), the genotype BRS 277 presented the highest mean with treatment 

xii, only differing from treatments iv, vi and viii. For the genotype Figueira, the highest mean treatment was vi, 

differing from all other treatments. Similar result was verified for the genotype Guatambu, with superior mean 

for treatment vi, differing of all others except treatment xii. For the genotype Tarumã, the highest mean 

treatment was i, differing from most others, except for treatments ii, iii and xii. For the genotype Umbu, the 

treatment of highest mean was ix, not differing only from treatment xii. In general, the Tarumã and Umbu 

genotypes presented the lowest means of the experiment. In addition, the Umbu genotype had the lowest height 

for control treatment, and the relation between control treatment and the highest mean treatment was 

approximately 25%. Generally, seed treatment utilization increased aerial part length, except for Tarumã 

genotype. 

 
Table 3: Average results for thecharacter shoot length (CPA/cm) of wheat (TriticumaestivumL.) genotypes, dual purpose, submitted to 

different formulations and combinations of seeds treatments.  

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 9,55 abc A 10,23cd A 10,38bc A 10,1 a A 7,22 cd B 

Standak Top 9,61 abc B 11,27 bc A 9,400 de B 9,12 ab B 7,35cd C 
Avicta 9,57 abc B 11,30bc A 8,080fg C 9,48 ab B 7,89bc C 

CropStar+Maxin 9,31bc B 11,27bc A 10,30bcd AB 6,37 e C 7,41cd C 

CropStar+Vitavax 9,57 abc B 11,50 b A 9,010ef B 6,01 e C 6,32 d C 
CropStar+Derosal 8,38 c C 13,72 a A 11,98 a B 8,25 bc CD 7,69 c D 

Cruiser+Maxin 10,9ab A 8,440 e B 10,66 bc A 6,82 de C 6,77cd C 

Cruiser+Vitavax 8,89 c A 9,150 de A 9,820cd A 6,23 e B 7,12cd B 
Cruiser+Derosal 9,68 abc A 9,970 d A 10,72 bc A 7,00cde C 9,57 a A 

Maxin 9,71 abc A 10,25 cd A 8,230efg B 7,52 cd B 7,82bc B 
VitavaxTiran 9,78 abc A 9,900 d A 7,660 g B 6,16 e C 7,82bc B 

Derosal 10,7 a A 10,85 bcd A 11,40ab A 9,14ab B 8,96ab B 

CV (%) 9,879 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 
error. 

 

The treatment Derosal (xii) resulted in superior means for all genotypes. Similar results to those obtained 

for aerial part length in wheatare also reported in soybeans, where treatment with acibenzolar-S-methyl (ASM) 

promoted an increase in plant height (Debona 2009). However, in this study, the ASM treatment did not alter the 

dry mass of aerial part, compared with the control.  

For the character RL (Table 4), the genotype BRS 277 showed the highest mean with control treatment (i), 

only differing of vii, ix, x and xii. For the genotype Figueira, the highest mean treatment was ii, showing no 

statistic difference from i, iii and v. For the genotype Guatambu, the treatment of highest mean was vii, which 

did not differ from treatments i, ii, iii, v e vi. The genotype Tarumã had the highest mean with treatment ii, and 

no difference from i and iii. For the genotype Umbu, the highest mean was get with treatment iii, presenting no 

difference from treatments i, ii, iv, v, vi, x and xii. In general, the genotype of highest RL was Guatambu, and 

the lowest was Umbu. It is noticed that the control treatment has a positive effect on genotypes radicle length, 

and Stank Top (ii) utilization may aid root development in certain wheat genotypes. 
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Table 4: Average results for the character for length of radicle (CR/cm), of wheat (Triticuma estivumL.) genotypes, dual purpose, submitted 

a diffetent formulations and combinations of seed treatments. 

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 8,05 abc AB 8,91 a A 8,72 ab A 8,60 ab A 6,14 abcd B 

Standak Top 7,41 bcd AB 9,14 a A 8,40 abc AB 8,94 a A 6,58 ab B 

Avicta 7,18 bcde B 8,30 ab AB 9,24 ab A 8,21 ab AB 7,08 a B 
CropStar+Maxin 6,24 cdef A 5,17 cdef AB 6,75 cd A 3,91 cde B 6,17 abcd A 

CropStar+Vitavax 6,89 cdef B 7,75 ab AB 9,27 ab A 6,90 b B 6,43 abc B 

CropStar+Derosal 7,78 bc AB 6,37 bc BC 9,26 ab A 5,58 bcd C 5,44 abcd C 
Cruiser+Maxin 5,29 ef BC 3,34 f C 1,.23 a A 5,48 bcd B 4,41 d BC 

Cruiser+Vitavax 6,71 cdef A 4,28 def B 6,86 cd A 5,75 bc AB 4,46 cd B 

Cruiser+Derosal 5,03 f B 3,88 ef B 7,79 bc A 3,79 de B 5,10 bcd B 
Maxin 5,00 f AB 4,80 cdef AB 5,35 d A 3,23 e B 6,21 abcd A 

VitavaxTiran 7,96 c A 5,35 cdef BC 5,45 d B 3,41 de C 5,10 bcd BC 

Derosal 5,47 def B 5,40 cde B 7,96 bc A 4,64 cde B 6,51 abc AB 

CV(%) 21,804 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 

error. 
 

Similar results were found in soybeans treated with ASM and other products, where the seeds treatment 

reduced radicle length, compared with control, possibly due to a phytotoxic effect of these products (Debona 

2009). 

For the character GM (Table 5), the genotypes BRS 277, Figueira and Umbu showed no difference for 

treatments. The genotype Guatambu had the highest mean with treatment vii, differing only from treatments ii, 

iii, v and xi. The highest mean treatment for Tarumã genotype was xii, differing from all other treatments, 

except x. Overall, treatment vii (Cruiser + Maxin XI) seems to increase seedlings green mass. 

 
Table 5: Average results for the green mass character (MV/g) in wheat (TriticumaestivumL.) genotypes, dual purpose, submitted to different 

formulations and combinations of seed treatments. 

Treatments BRS 277 Figueira Guatambu Tarumã Umbu 

Witness 0,1222 a A 0,1377 a A 0,1065 bcd A 0,1322 cd A 0,0997 a A 

Standak Top 0,1087 a AB 0,1487 a A 0,0587 d B 0,1172 e AB 0,0870 a B 

Avicta 0,1232 a A 0,1395 a A 0,0572 d B 0,1242 cde A 0,0997 a AB 
CropStar+Maxin 0,1215 a A 0,1210 a A 0,1047 abcd A 0,1020 e A 0,0652 a A 

CropStar+Vitavax 0,1257 a A 0,1230 a A 0,0717 cd A 0,0820 e A 0,0805 a A 

CropStar+Derosal 0,1015 a A 0,1465 a A 0,1377 ab A 0,0885 e A 0,1142 a A 
Cruiser+Maxin 0,1232 a AB 0,1267 a AB 0,1415 ab A 0,0755 e B 0,1100 a AB 

Cruiser+Vitavax 0,1122 a A 0,1237 a A 0,0997 abcd A 0,0835 e A 0,1042 a A 

Cruiser+Derosal 0,1292 a A 0,1487 a A 0,1130 abcd A 0,0905 e A 0,1067 a A 
Maxin 0,1202 a BC 0,1477 a AB 0,0832 bcd C 0,1825 bcd A 0,0832 a C 

VitavaxTiran 0,1135 a A 0,1195 a A 0,0667 d A 0,0805 e A 0,0972 a A 

Derosal 0,1235 a BC 0,1452 a B 0,1312 abc BC 0,2427 ab A 0,0825 a C 

CV (%) 38,845 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 

error. 

 

Analysing the character DM (Table 6), the highest mean genotype was Figueira, which showed no 

difference from Guatambu and Tarumã genotypes. The lowest green massgenotype was BRS 277. DM did not 

differ among seed treatments. The highest mean genotype for FE (Table 6) was Figueira, showing no difference 

from BRS 277 and Tarumã genotypes. Guatambu had the lowest field germination. The highest mean treatment 

for FE was ix, only differing of x, xi and xii treatments. In general, seed treatments did not alter the wheat 

seedling dry mass production. A superiority of 18% on field germination is observed with the treatment Cruiser 

+ Vitavax Tiran (viii), compared to control.Thereby justifying the seed treatment utilization due to field 

emergency increase. 

 
Table 6: average results for the characterdry matter (MS/g) and in emergency plantlets (EP/%) in wheat (TriticumaestivumL.) genotypes, 

dual purpose, submitted to different formulations and combinations of seed treatments. 

Genótipos Massa Seca Germinação à Campo 

BRS 277 0.015 c 66.08 ab 

Figueira 0.027 a 71.33 a 
Guatambu 0.022 ab 54.75 c 

Tarumã 0.023 ab 63.75 ab 

Umbu 0.018 bc 59.95 bc 

Treatments de semente 
  

Controle 0.022 a 57.8 abc 

Standak Top 0.022 a 69.7 a 

Avicta 0.022 a 61.00 abc 
Crop Star + Maxin XL 0.019 a 67.6 ab 

Crop Star + VitavaxTiran 0.198 a 67.6 ab 

Crop Star * Derosal 0.021 a 69.2 a 
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Cruiser + MaxinXl 0.020 a 68.1 ab 

Cuiser + VitavaxTiran 0.020 a 67.90 ab 

Cruiser + Derosal 0.020 a 70.7 a 

MaxinXl 0.024 a 53.6 bc 

VitavaxTiran 0.019 a 53.10 bc 
Desrosal 0.026 a 51.80 c 

Cv(%) 41.46 22.92 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 

error. 
 

Character of extreme importance in seed physiology analysis, the highest ESR (Table 7) occurred for the 

genotype BRS 277 with treatment ix, differing of all other treatments for this genotype. For the genotype 

Figueira, the highest mean treatment was ii, differing from i, vi, x, xi and xii. In both genotypes, the seeds 

treatment increased emergency speed rate. For Guatambugenoype, the highest mean treatment was control (i), 

only differing from iii, x, xi and xii. For the genotype Tarumã, the highest mean treatment was v, however it 

only differed from x, xi and xii. ForUmbu genotype, differences among treatments were not found. In general, 

the genotype of highest Emergency Speed Rate was BRS 277, showing a differential of approximately 190%, 

when compared the control with the highest mean treatment for this genotype. 

 
Table 7: Average results of the character index germination speed (IVG/u) in wheat (Triticuma estivumL.) genotypes, dual purpose, 

submitted different formulations and combinations seed treatments.  

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 13,205 de AB 11,301 c AB 16,961 a A 12,812 ab AB 8,4130 a B 

Standak Top 17,877 bcde A 18,320ab A 14,497 ab A 13,672 ab A 12,607 a A 
Avicta 15,372 de A 15,723 bc A 9,0650bc B 11,488 ab AB 11,092 a A 

CropStar+Maxin 19,332 bcd A 13,035 bc AB 12,753 ab B 12,247 ab B 10,005 a B 
CropStar+Vitavax 21,785 bc A 12,773 bc B 13,419 ab B 15,353 a B 9,6630 a B 

CropStar+Derosal 18,529 cd A 11,621 c B 15,949 a B 13,315 ab B 12,047 a B 

Cruiser+Maxin 17,982 cde A 13,407 bc A 11,675 abc A 10,763 ab B 13,485 a A 
Cruiser+Vitavax 14,502 de A 12,711 bc A 11,660 abc A 12,107 ab A 9,0290 a A 

Cruiser+Derosal 31,001 a A 14,455 bc B 13,300ab B 12,363 ab B 9,9910 a B 

Maxin 18,685 cd A 11,750 c B 5,5350 c B 7,9010 b B 10,982 a B 
VitavaxTiran 17,941 cde A 10,488 c B 6,3450 c B 7,7290 b B 11,750 a AB 

Derosal 12,163 e A 11,172 c A 8,4350bc A 7,6750 b A 10,928 a A 

CV (%) 34,777 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 
error. 

 

Through the SH (Table 8) character analysis, it is observed that treatments of higher mean for BRS 277 

genotype were ix and xi, which differed only from i, vii and viii. For the genotype Figueira, the highest mean 

treatment was xi, only differing from v, vi, ix and x. For the genotype Guatambu, the highest mean treatment 

was ii, which only differed from x, xi and xii. ForTarumã genotype, the treatment of highestmeanwas xii, only 

differing of treatment x. Differences among treatments were not found for Umbu genotype. Overall, Guatambu 

genotype presented the higher seedling height means. 

 
Table 8: Average results for character of planta height (AP/cm) in wheat (Triticumaestivum L.) genotypes, dual pupose, submitted different 

formulations and combinations to seed treaments.  

Treatments BRS 277 BRS Figueira BRS Guatambu BRS Tarumã BRS Umbu 

Witness 4,45 b B 5,07 abc AB 6,47 abc A 4,77 a AB 4,60 a AB 

Standak Top 5,37 ab AB 5,62 ab AB 6,92 a A 3,95 ab B 5,02 a AB 
Avicta 4,55 ab AB 5,02 abc AB 5,95 ab A 3,72 ab B 4,77 a AB 

CropStar+Maxin 5,17 ab A 4,65 abc A 4,95 abc A 3,57 ab A 3,87 a A 

CropStar+Vitavax 4,97 ab AB 3,37 c B 6,85 a A 4,95 a AB 3,57 a B 
CropStar+Derosal 5,40ab A 4,37 bc A 5,07 abc A 3,67 ab A 4,30 a A 

Cruiser+Maxin 4,45 b AB 5,80ab A 5,20 abc AB 3,45 ab B 3,85 a B 

Cruiser+Vitavax 4,40 b AB 5,20 abc AB 5,80ab A 3,62 ab B 4,17 a AB 
Cruiser+Derosal 6,42 a A 4,05 bc A 5,32 abc A 3,22 a A 3,52 a A 

Maxin 5,92 ab A 3,97 bc B 2,80 d B 2,50 b B 3,85 a B 

VitavaxTiran 6,42 a A 6,47 a A 4,65 bcd AB 4,02 ab B 3,85 a B 
Derosal 5,75 ab A 4,57 abc A 3,82 cd A 5,15 a A 4,15 a A 

CV (%) 29,284 

*Means followed by the same capital letter in line and lower in the column do not differ statistically by Tukey test at 5% probability of 

error. 

 

There were quite significant interactions, in terms of genotypic potential increase, for the treatments used in 

this experiment. Therefore, the interference of strange features in the experiment may have been small, leading 

to a higher constancy, on average, of seeds treatment utilization, compared to control. 

It was evidenced the strong interaction between certain product and specific genotype. In addition, for the 

majority of characters, there were average increases with seeds treatment compared to control. 
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Considering each genotype individual evaluation, it is observed for BRS 277 that treatments ii (Standak 

Top) and iii (Avicta) provided higher mean values than treatment i (control) for all characters, except for radicle 

length (RL). For the genotype Figueira, Standak Top (ii) was the only treatment that presented superior mean 

values for all characters, compared to control. For Guatambu genotype, the treatments vi (Crop Star + Derosal) 

and vii (Cruiser + Vitavax Tiran) had higher means than control only for APL, RL e GM. Control treatment was 

superior for all other characters. Considering the characters GM and ESR, the treatment xii (Derosal) was the 

only superior for Tarumã. The treatment iii (Avicta) presented higher mean values than control for all evaluated 

characters of Umbu genotype. Generally, the treatments ii (Standak Top) and iii (Avicta) showed better relation 

than control for the evaluated genotypes.  

 

Conclusions: 

The genotype BRS 227 responds more outstandingly to seeds treatment, when evaluated wheat germination 

characters. 

Standak Top e Avicta seeds treatment improve the development of dual-purpose wheat cultivars. 
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