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Abstract 

 

Seed-sucking insects are economically important pests affecting soybean in Brazil. The objective of this study was to evaluate the 

effect of chemical inducers on insect resistance in soybean on the neotropical brown stink bug, Euschistus heros (F.) (Hemiptera: 

Pentatomidae) using varying levels of inherent resistance in soybean. Seedpods from of the soybean varieties ‘IAC 100’ and ‘IAC 

17’ (antibiosis resistant and non-preference resistant varieties, respectively), ‘Conquista’ (moderately resistant), and ‘Jataí’ 

(susceptible) that had been treated with one of several inducers, or untreated, were evaluated in choice- and no-choice tests. In 

addition to analyses of feeding preference, effects of the treatments on the development of E. heros were also studied. The non-

preference and antibiosis resistances of varieties ‘IAC 17’ and ‘IAC 100’ were observed when plants of these varieties treated with 

resistance inducers were fed to E. heros. Potassium silicate, calcium magnesium silicate, and acibenzolar-S-methyl (ASM) inducers 

were found to have a synergistic effect on the resistance of ‘IAC 17’ and ‘IAC 100’ to E. heros. These soybean varieties can be 

directly used by farmers or associated with silicon application to prevent damage caused by E. heros. 
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Introduction 

 

Soybean, Glycine max (L.) Merrill (Fabaceae), is a major 

crop in Brazil, which has one of the largest total cultivated 

areas among soybean producing nations. Soybean is 

becoming increasingly important as a producer of biodiesel 

from soybean seed oil (Qiuet al., 2011). Seed-sucking insects, 

particularly the neotropical brown stink bug Euschistus heros 

(Hemiptera: Pentatomidae), represent a major problem 

affecting soybean production in Brazil (Corrêa-Ferreira, 

2005). These insects are present on soybean plants beginning 

at the vegetative phase, and hamper pod formation from the 

onset of seed-filling to maturity (Nunes and Corrêa-Ferreira 

2002). However, soybean plants in the later stages are the 

most appropriate source of food for nymphs and adults of 

these stink bugs, relative to earlier stages (Panizzi and Alves 

1993). Feeding injury caused by these insects affects seed 

production, quality, and germination potential in soybean 

plants (Ni et al., 2010; Depieri and Panizzi 2011). Sucking 

insects in soybean are primarily controlled using chemical 

insecticides (Brown et al., 2012). Insecticide application may 

result in resistant insect populations in addition to 

environmental damage and public health (Sosa-Gómez and 

Silva 2010). The undesirable effects of insecticides have led 

to the development of alternative methods for insect control 

(Jackai et al., 1988; Sosa-Gómez and Moscardi 1998; Sosa-

Gómez and Silva 2010), including the use of silicon for 

inducing plant resistance against insect pests and pathogens 

(Ferreira et al., 2011; Lemes et al., 2011; Cruz et al., 2012). 

Silicon increases plant resistance by stimulating growth and 

by producing phenolic defense compounds (Epstein 1999; 

Ferreira et al., 2011; Lemes et al., 2011; Cruz et al., 2012). 

Additionally, silicon accumulation and the polymerization of 

silicate in the epidermal cells of plants form a silicon cuticle 

layer that functions as a mechanical barrier (Savant et al., 

1997). Epidermal silicification prevents stylet penetration and 

insect chewing due to the hardening of plant cell walls 

(Datnoff et al., 1991).Management of E. heros may include 

the cultivation of resistant soybean varieties. The resistance 

of soybean plants to insects is also associated with volatile 

substances in leaves (Li et al., 2004), variations in nutrient 

concentration, food stimulants or deterrents, and antibiotics 

(Fisher et al., 1990). Flavonoids, either constitutive or 

induced, such as rutin and the isoflavonoid genistin, occur in 

different parts of soybean plants and are the most likely 

candidate substances in underlying plant resistance to insects 

(Hoffmann-Campo et al., 2001; Piubelli et al., 2003; Piubelli 

et al., 2005). The use of insect-resistant cultivars along with 

other control methods in integrated pest management systems 

may reduce or even eliminate the use of insecticides and 

thereby improve the sustainability of soybean production. 

Few studies have investigated the use of silicon and resistant 

varieties for the control of seed-sucking insects in soybean 

crops. The aim of this study was to investigate the effect of 
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treating resistant soybean varieties with silicon on the 

biology of E. heros. 

 

Results 

 

The preference of adult E. heros for soybean varieties in the 

multiple-choice tests differed at the different time intervals, 

except at 45 min, 1 h, and 2 h post-release (Table 1). The 

resistance inducers did not affect the preference by E. heros 

for the soybean varieties in this test. In general, ‘IAC 17’ was 

most preferred by adult E. heros, whereas ‘BRS Jataí’ was 

the least preferred.The no-choice tests (Table 1) revealed 

differences in preference by E. heros for the soybean at all 

time intervals. The adults were less attracted to ‘IAC 100’ 

and ‘IAC 17’, while sodium silicate reduced the preference 

by the insects to the soybean plants.After 1-h post-release in 

multiple-choice tests, adult E. heros exhibited decreased 

preference for ‘IAC 17’ treated with sodium silicate or 

calcium magnesium silicate, as well as decreased attraction to 

‘IAC 100’ treated with ASM or calcium magnesium silicate 

(Table 2). After 2 h, reduced preference was observed for 

‘IAC 17’ treated with sodium silicate and ‘BRS Conquista’ 

treated with ASM or potassium silicate (Table 2).The 

development time of E. heros differed among the examined 

soybean varieties (Table 3) and inducer treatments, although 

not significant, were observed during the second instar. The 

E. heros stadia, including the adult stage, were longer for 

insects on the ‘IAC 17’ and ‘IAC 100’ varieties than on the 

other varieties. Treatment with the inducers Ca + Mg silicate, 

ASM, or K silicate extended the duration of some 

developmental stages. Further analysis of the interactions 

between soybean varieties and resistance inducers (Table 4) 

revealed significant effects of ASM treatment or Na silicate 

treatment on E. heros development; in particular, longer 

development times of E. heros stages were observed for ‘IAC 

17’ treated with ASM and for ‘IAC 100’ treated with Na 

silicate than for untreated ‘IAC 17’ and ‘IAC 100’, 

respectively. The second instar of E. heros was longer for the 

‘IAC 17’ and ‘IAC 100’ varieties without inducers. All 

resistance inducers produced differences in the fourth instar 

(Table 4), with E. heros nymphs failing to complete this 

instar on ‘IAC 100’ treated with K silicate and with ‘BRS 

Conquista’ treated with Na silicate. Additionally, Euschistus 

heros development was longer in ‘IAC 17’ and ‘IAC 100’ 

without inducers. 

Analyses of the fifth instar stage (Table 4) demonstrated that 

E. heros did not successfully complete development on 

ASM-treated ‘IAC 100’ and ‘BRS Jataí’ pods; K silicate-

treated ‘IAC 100’ pods; Na silicate-treated ‘BRS Conquista’ 

and ‘BRS Jataí’ pods; Ca + Mg silicate-treated ‘IAC 100’ 

and ‘BRS Conquista’ pods; or untreated ‘IAC 100’ and ‘BRS 

Conquista’ pods. Euschistus heros completed its 

development on K silicate-treated ‘IAC 17’ and ‘BRS Jataí 

pods; Na silicate-treated IAC 100 pods; and Ca+Mg silicate-

treated IAC 17 and BRS Jataí’ pods (Table 4). 

The egg to adult development period of E. heros was longer 

on K silicate-treated ‘IAC 17’ pods and Na silicate-treated 

‘IAC100’ pods than on K silicate-treated pods of the 

susceptible variety BRS Jataí (Fig. 1). 

 

Discussion 

 

The analysis of E. heros preference for soybean varieties 

using multiple-choice and no-choice tests revealed different 

responses for the resistant and susceptible soybean varieties. 

Discrepancies between the results of multiple-choice and no-

choice tests are common in studies of plant resistance to 

insects. For example, a host found to be less preferred in a 

multiple-choice test may be readily consumed in a no-choice 

test (Schlick-Souza et al., 2011).The resistant variety ‘IAC 

17’ treated with sodium silicate or calcium magnesium 

silicate and ‘IAC 100’ treated with ASM or calcium 

magnesium silicate were less preferred by E. heros. The 

reduced preference by E. heros to the resistant varieties ‘IAC 

17’ and ‘IAC 100’ is indicative of an indirect defense 

mechanism, which may have resulted from an increased 

production of volatile compounds in response to herbivory by 

E. heros (Li et al., 2004; Fisher et al., 1990; Piubelli et al., 

2003; Piubelli et al., 2005). The induced secondary 

compounds present in these resistant varieties, particularly 

the flavonoid rutin and the isoflavonoid genistin (Hoffmann-

Campo et al., 2001), reduce the attractiveness of the plants to 

insects and reduce feeding preference. The decreased 

preference of ‘IAC 17’ and ‘IAC 100’ treated with sodium 

silicate, calcium magnesium silicate, or ASM may have been 

due to an increased production of a protective layer of silica, 

increased trichome formation on the pods, or an increased 

production of phenolic compounds (Epstein 1999; Ferreira et 

al., 2011; Lemes et al., 2011; Cruz et al., 2012). The 

development period of E. heros varied among the different 

varieties and resistance inducers. The duration of the period 

between the second instar to the adult was longest on the 

resistant varieties ‘IAC 17’ and ‘IAC 100’. The resistance 

inducers calcium magnesium silicate, ASM, and potassium 

silicate also prolonged this period. 

The prolonged development time of E. heros may reflect a 

decreased host quality due to the presence of secondary 

compounds such as flavonoids and isoflavonoids in the 

resistant varieties ‘IAC 17’ and ‘IAC 100.’ These compounds 

are known to have antibiotic and anti-feeding effects on 

phytophagous insects (Hoffmann-Campo et al., 2001; 

Piubelli et al., 2003; Piubelli et al., 2005). Furthermore, 

resistance induction by the silicate sources may have 

increased the production of these induced compounds and/or 

the formation of a protective silicon layer in the epidermis of 

the pods, which would reduce feeding and negatively affect 

the biology of E. heros (Epstein 1999; Ferreira et al., 2011; 

Lemes et al., 2011; Cruz et al., 2012). The results reported 

here for E. heros differ from those for other stink bugs fed 

different soybean varieties and may be largely attributable to 

differences in the type of diets offered; the temperature, 

humidity and photoperiod conditions; and the location where 

the studies were conducted (McPherson and Paskewitz 1984; 

Munyaneza and McPherson 1994). 

 

Materials and Methods 

 

Seeds of soybean varieties ‘IAC 100’ and ‘IAC 17’ 

(resistant), ‘BRS Conquista’ (moderately resistant) and ‘BRS 

Jataí’ (susceptible) were planted in 5 kg polyethylene pots 

containing a 3:1 soil: organic compost mixture. After 

emergence, plants were thinned to one per pot. The pots were 

maintained in a greenhouse and covered with nylon netting to 

protect the plants, which had not been sprayed with 

insecticides, against pests. Before the critical stage of stink 

bug attack, the pots were transferred to a climate-controlled 

room with a 12-h photoperiod, 28 °C daytime temperature 

and 25 °C nighttime temperature, and then subjected to the 

following treatments: T1) plant sprayed to the point of runoff 

with a 1% potassium silicate solution, T2) plant sprayed to 

the point of runoff with a 1% sodium silicate solution, T3) 

application of calcium magnesium silicate in the soil, T4)  
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Table 1. Number of Euschistus heros adults feeding at several times on green soybean pods treated with resistance inducers in 

multiple-choice and no-choice tests. 

Cultivar (C)  
Preference in multiple-choice test1,2 

15 min 30 min 45 min 1 h 2 h 3 h 6 h 

IAC 17 0.94 a 0.94 a 0.90 1.04 0.96 0.98 a  1.12 a 

IAC 100  0.76 ab   0.82 ab 0.82 0.70 0.54  0.66 ab 0.50 b 

BRS Conquista 0.50 b    0.58 ab 0.56 0.64 0.72  0.76 ab 0.62 b 

BRS Jataí 0.50 b  0.44 b 0.54 0.64 0.56 0.36 b 0.44 b 

F (C)  3.23*      3.42*   2.25ns   2.31ns   2.29ns 4.18** 7.00** 

Inducer (I)       

ASM 0.62 0.57  0.62 0.65 0.70 0.80 0.72 

K silicate 0.65 0.70 0.72 0.97 0.70 0.65 0.55 

Na silicate 0.67 0.77 0.70 0.67 0.70 0.57 0.67 

Ca + Mg silicate 0.65 0.65 0.67 0.67 0.70 0.65 0.87 

Untreated 0.77 0.77 0.80 0.80 0.67 0.77 0.52 

F (I)   0.19ns  0.39ns   0.23ns   0.93ns   0.01ns   0.45ns   1.18ns 

F (CxI)   0.92ns  1.43ns   1.52ns   2.25**   2.98**   1.64ns   1.13ns 

C.V. (%)    35.45   35.86 35.52   35.68   35.94   36.10    34.14 

Cultivar (C) 
Preference in no-choice test 

15 min 30 min 45 min 1 h 2 h 3 h 6 h 

IAC 17  0.31 bc  0.33 bc 0.28 b  0.35 ab 0.33 b 0.40 ab   0.43 ab 

IAC 100  0.21 c 0.19 c 0.25 b 0.29 b 0.35 b 0.36 b 0.30 b 

BRS Conquista  0.51 a 0.51 a 0.51 a 0.51 a 0.56 a 0.52 ab   0.46 ab 

BRS Jataí  0.41 ab   0.41 ab 0.47 a 0.52 a 0.53 a 0.57 a 0.55 a 

F (C)  7.54** 8.27** 7.85** 5.67** 5.88**  4.09** 4.50** 

Inducer (I)       

ASM  0.34 ab 0.34   0.45 ab 0.47  0.46  0.49  0.56 a 

K silicate  0.29 ab 0.32   0.34 ab 0.34  0.39  0.36    0.40 ab 

Na silicate  0.27 b 0.29   0.26 b 0.32  0.39  0.42  0.35 b 

Ca + Mg silicate  0.41 ab 0.36   0.32 ab 0.42  0.47  0.49    0.36 ab 

Untreated  0.49 a 0.49  0.51 a 0.52  0.50  0.55    0.50 ab 

F (I)  2.89*   2.11ns 3.73**  2.55*   0.89ns   1.70ns     2.88* 

F (CxI)  0.23ns   0.35ns   0.71ns   0.66ns   0.55ns   1.44ns     0.72ns  

C.V. (%) 27.24   27.22 26.91  27.14   27.20   26.73   27.07 

1Data transformed into (x + 0.5)1/2 for analysis. 2Means followed by the same letter within a column do not differ according to Tukey’s test at 5% probability. C.V. = 

coefficient of variance. ns non-significant. * Significant at 1% probability. ** Significant at 5% probability 
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Fig 1. Egg to adult development times of Euschistus heros on different soybean varieties treated with resistance inducers. Means 

topped by the same letter do not differ according to Tukey’s test (P ≤ 0.05). 
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Table 2. Analysis of the interaction between soybean cultivars and resistance inducers on number of Euschistus heros stink bugs 

feeding at 1 and 2 h post-release.  

Cultivar (C) 

Time – One hour1,2 

F (C) Inducer (I) 

ASM K Silicate Na Silicate Ca+Mg Silicate Untreated 

IAC 17  1.40 aA  1.70 aA 0.60 bA 0.60 bA  0.90 abA 3.05* 

IAC 100  0.30 bB    1.10 aAB   0.70 abA 0.30 bA 1.10 aA 3.01* 

BRS Conquista  0.30 aB 0.30 aB 1.00 aA 1.20 aA 0.40 aA 2.29ns 

BRS Jataí  0.60 aAB    0.80 aAB 0.40 aA 0.60 aA 0.80 aA 0.35ns 

F (I)  3.39*     4.29**     0.78ns      1.78ns   1.09 ns − 

Cultivar (C) 

Time – Two hours 
F (C) 

Inducer (I) 1,2 

ASM K Silicate Na Silicate Ca+Mg Silicate Untreated  

IAC 17 1.80 aA 1.40 abA  0.30 bA 0.70 abAB  0.60 abA 4.66** 

IAC 100 0.40 aB  0.50 aAB  1.00 aA    0.20 aB  0.60 aA 1.07ns 

BRS Conquista 0.30 bB    0.30 bB  1.10 aA    1.30 aA  0.60 abA 2.58* 

BRS Jataí 0.30 aB  0.60 aAB  0.40 aA    0.60 aAB  0.90 aA 0.64ns 

F (I)  6.57**    2.94*      2.03ns    2.51*  0.27ns − 

1Data transformed into (x + 0.5)1/2 for analysis. 2Means followed by the same letter lowercase and uppercase in the column and row, do not differ according to Tukey’s 

test at 5% probability. nsnon-significant. *Significant at 1% probability. **Significant at 5% probability. 

 

Table 3. Mean duration of the nymphal and adult stage (days) of Euschistus heros fed on soybean varieties treated with resistance 

inducers. 

Cultivar (C)  
Duration1,2 

2nd instar 3rd instar 4th instar 5th instar Adult1 

IAC 17 3.82 a 5.78 ab   5.77 a  5.05 a  2.65 a 

IAC 100 3.68 a     4.82 a     4.60 ab       2.05 c 2.15 a 

BRS Conquista 2.89 b     4.68 b     3.00 b   3.20 bc 1.20 b 

BRS Jataí 2.46 b     4.72 ab    5.17 a   3.70 ab 1.70 b 

F (C) 9.24**     2.70*   6.64**      11.13**      17.92** 

Inducer (I)   

ASM     3.13      4.22 b       5.79 a   2.44 bc -2 

K silicate     3.50   4.90 ab     4.29 ab 6.06 a  3.75 a 

Na silicate     3.04   4.62 ab     3.83 ab 1.94 c    1.50 ab 

Ca+Mg silicate     2.87  5.87 a     3.62 b   3.44 bc   2.69 a 

Untreated     3.52    5.37 ab      5.62 ab 3.62 b   0.81 b 

F (I)     1.48ns      3.26*  3.95**      14.64** 34.26** 

F (CxI)     1. 83* 0.52ns 6.24**      22.17** 67.24** 

C.V. (%)    23.62    22.39    24.06      20.53       16.52 

1Data transformed into (x + 0.5)1/2 for analysis. 2Means followed by the same letter within a column do not differ according to Tukey’s test at 5% probability. C.V. 

coefficient of variance. nsnon-significant. * Significant at 1% probability. ** Significant at 5% probability. 

 

plant sprayed to the point of runoff with a 0.3% acibenzolar-

S-methyl (ASM) solution, or T5) plant sprayed to the point of 

runoff with distilled water. The statistical design was a 

randomized complete block with completely randomized 

treatments in a 4 x 5 factorial scheme (cultivars vs. inducers). 

The plants were evaluated 10 d after the application of these 

treatments.  

 

Stink bugs stock rearing 

 

The E. heros stink bugs used in the study were maintained 

using the methods described by Depieri & Panizzi (2011). 

The colony originated with adults collected from soybean 

fields and kept under controlled conditions (25 ± 2 °C, 70 ± 

10% RH and 14h photoperiod) in plastic containers (8 L) for 

oviposition. The insects were reared on a diet consisting of 

grains of peanut (Arachis hypogaea L.), grains of soybeans 

(G. max L.), sunflower seeds (Helianthus annuus L.), and 

green pods of bean (Phaseolus vulgaris L.). Eggs were 

collected and placed in a Petri dish (9.0 cm diam) for 

hatching nymphs, which remained in these plates until the 

second instar. 

  

Preference of E. heros on different soybean varieties  

 

Preference assays to identify soybeans with greater resistance 

to E. heros were performed using green pods from different 

soybean varieties that had been sprayed with inducers. The 

pods were collected from the treated plants beginning at 

phenological stage V5 (Fehr and Caviness 1977). Adult stink 

bugs were starved for 24 h prior to the tests. Preference 

assessments were performed as multiple-choice and no-

choice tests in arenas. For multiple-choice tests, 3 pods from 

each treatment were randomly and equidistantly distributed 

per arena. An adult male-female pair of E. heros was released 

in the center of each arena (glass container with 30 cm diam), 

with a total of 40 insects used. A similar methodology was 

used for the no-choice test, except each Petri dish (6 cm 

diam) included only one treatment and one insect. The 

number of insects on each pod was recorded 15, 30, 45 min 

and 1, 2, 3 and 6 h after release. For both tests, 10 replicates  
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Table 4. Analysis of the interaction between soybean cultivars and resistance inducers on the mean duration (days) of second, fourth 

and fifth instars, and the adult stage, of Euschistus heros fed on green soybean pods treated with resistance inducers. 

1Data transformed into (x + 0.5)1/2 for analysis. 2Means followed by the same letter lowercase and uppercase in the column and row, do not differ according to Tukey’s 

test at 5% probability. nsnon-significant. *Significant at 1% probability. **Significant at 5% probability. 3All larvae fed on this treatment died (null variance). 

 

 

were performed per treatment. A randomized complete block 

design was used for the multiple-choice test and a completely 

randomized experimental design was used for the no-choice 

test. 

 

Biology of E. heros on soybean varieties  
 

Green pods from the different soybean varieties treated with 

inducers or a control solution were offered individually to E. 

heros nymphs in Petri dishes (6 cm in diam) to monitor the 

development time for E. heros. Second-instar nymphs were 

used because they remained aggregated until the end of the 

second instar and began feeding at the third instar. 

Additionally, the high natural mortality rate during the first 

instar may hamper evaluations (Panizzi and Smith 1977). 

Each Petri dish containing one insect represented one 

replicate with 20 total replicates performed for each treatment 

using a completely randomized design. The daily evaluations 

of the varieties with or without inducer application were 

performed in the morning. The variables assessed were instar 

duration (N2, N3, N4 and N5) and the nymph-to-adult 

period. 

 

Statistical analysis 
 

The data on preference and biology to E. heros were 

subjected to analysis of variance, and the means were 

compared using Tukey’s test at 5% probability using the 

statistical software SISVAR version 5.1 (Ferreira 2011). 
 

Conclusions 
 

Overall, it appears that the soybean varieties ‘IAC 17’ and 

‘IAC 100’ are relatively non-preferred or exhibit antibiosis-

type resistance, respectively, to the neotropical brown stink 

bug E. heros, as evidenced by the negative effect of these  

varieties treated with resistance inducers on E. heros. 

Application of potassium silicate, calcium magnesium 

silicate and ASM resistance inducers had a synergistic effect 

with these resistant varieties. 
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Cultivar (C) 

Second instar1,2 

F (C) Inducer (I) 

   ASM K Silicate Na Silicate Ca+Mg Silicate Untreated 

IAC 17 4.46 aA 3.62 aA 3.54 aAB 3.23 aA   4.23 aAB 1.17ns 

IAC 100 2.38 cB   4.46 abA   3.85 abcA   2.92 bcA     4.77 aA 4.54** 

BRS Conquista 2.77 aAB 3.15 aA  2.85 aAB 3.23 aA     2.46 aC 0.43ns 

BRS Jataí 2.92 aAB 2.77 aA    1.92 aB 2.08 aA   2.62 aBC 0.86ns 

F (I) 3.71*     2.36ns    3.24*       1.33ns     5.94** − 

Cultivar (C) 

Fourth instar 

F (C) Inducer (I) 1,2 

    ASM K Silicate Na Silicate Ca+Mg Silicate Untreated 

IAC 17  4.83 aB 4.33 aA 5.33 aA 6.33 aA   8.00 aA 1.98ns 

IAC 100    5.00 aB     -3 bB 4.50 aA 0.00 bB   5.50 aAB 7.17** 

BRS Conquista   9.67 aA  5.50 bA           -3 cB 4.17 bA   3.67 bcB   11.44** 

BRS Jataí   3.67 aB 7.33 aA  5.50 aA 4.00 aA    5.33 aAB 1.98ns 

F (I)    6.60**     9.13**       6.32**          6.55**    3.00* − 

Cultivar (C) 

Fifth instar 

F (C) Inducer (I) 1,2 

    ASM K Silicate Na Silicate Ca+Mg Silicate Untreated 

IAC 17    6.00 bA   5.50 aB   3.25 abA 6.00 aA -3 bB 8.08** 

IAC 100      -3    bB -3    bC 4.50 aA     -3  bB     5.75 aA 11.64** 

BRS Conquista    3.75 bB 10.0 aA     -3  cB     -3 cB -3 cB 30.56** 

BRS Jataí       -3 bB   8.75 aA      -3   bB   7.75 aA     8.75 aA 30.87** 

F (I)  12.63** 28.73** 7.59** 23.45** 27.42** − 

Cultivar (C) 

Adult 

F (C) Inducer (I)1,2 

    ASM K Silicate Na Silicate Ca+Mg Silicate Untreated 

IAC 17 -3 cA 10.0 aA     -3 cB 3.25 bA      -3 cB 86.23** 

IAC 100 -3 bA    -3 bC 6.00 aA      -3 bB       -3 bB 32.91** 

BRS Conquista -3 bA    -3 bC      -3 bB      -3 bB 10.75 aA 105.66** 

BRS Jataí -3 bA 3.50 aB      -3 bB      -3 bB       -3 bB 11.20** 

F ( I ) 0.00ns 101.69** 41.14** 12.07** 132.07** − 
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