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Short Communication
Effect of acetic acid on rice seeds coated with rice husk ash

Lizandio Ciciliano Tavares, André Pich Bunes, Daniel Andrei Robe da FonsetaGizele Ingrid Gadott
Lilian Madruga de Tnes, Géri Eduado Meneghell Antonio Carlos SouzAlbuquegue Baros

ABSTRACT

Flooded rice cultivation promotes anaerobic conditions, favoring the formation of short chain organic acids such
as acetic acid, which may be toxic to the crop. The objective of this study was to evaluate the effect of acetic acid on
rice seeds coated with rice husk ash. The experiment was arranged in a 2 x 5 x 5 factorial randomized design, with two
cultivars (IRGA 424 and BRS Queréncia), five doses of coating material (0, 2, 3,4 @€egdpand five concentrations
of acetic acid (0, 3, 6, 9 and 12 mM), with 4 replications, totaling 50 treatments. The variables first count of germination,
germination, shoot and root length, dry weight of shoots and roots were recorded. The results showed that coating
rice seeds with rice husk ash up to 5 g$&ed does not influence the performance of rice seeds of cultivars IRGA 424
and BRS Queréncia when exposed to concentrations of 12 mM acetic acid. The presence of acetic acid in the substrates
used for seed germination reduced the vigor and viability of seeds of cultivars IRGA 424 and BRS Queréncia, as well as
seedling development, affecting mainly the roots of BRS Queréncia.

Key words: Oryza sativd.., anaerobic digestion, toxicitgermination.

RESUMO

Efeito do acido acético em sementes de arroz recobertas com cinzas de casca de arroz

O alagamento do solo para o cultivo do arroz irrigado promove condi¢des anaerobias que favorecem a producgéo de
acidos organicos de cadeia curta, como o acido acético, os quais podem ser toxicos para a cultura. O objetivo foi avaliar
o efeito do acido acético em sementes de arroz recobertas com cinzas de casca de arroz. Foi utilizado o delineamentc
inteiramente casualizado, usando-se o0 esquema fatorial 2 x 5 x 5, sendo dois cultivares (IRGA 424 e BRS Queréncia),
cinco doses de recobrimento com cinzas de casca de arroz (0, 2, 3, 4ede gdunente) e cinco concentracdes de
acido acético (0, 3, 6, 9 e 12 mM), totalizando 50 tratamentos com quatro repeticfes. Os testes realizados foram: primeira
contagem da germinagdo, germinagdo, comprimento da parte aérea, comprimento da raiz, fitomassas secas da parte
aérea e da raiz. Conclui-se que o recobrimento de sementes de arroz com cinzas de casca de arrodeasefgrikg
ndo influencia o desempenho de sementes de arroz dos cultivares IRGA 424 e BRS Queréncia, quando submetidas a
concentracdes de acido acético até 12 mlresenca do acido acético, em substratos para germinacéo de sementes,
reduz o vigor e a viabilidade de sementes de arroz dos cultivares IRGA 424 e BRS Queréncia, além de reduzir o
desenvolvimento de plantulas, afetando, principalmente, as raizes da BRS Queréncia.

Palavras-chave Oryza sativa.., decomposi¢éo anaerdbica, toxicidade, germinacao.
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INTRODUCTION germinate at 25 °C. The evaluations were performed 14
L . days after sowing (Brasil, 2009) and the results expressed
In low land soils with high organic matter content or . )
. . : . . In percentage of normal seedlings. The first count (FCG)

those in which organic waste is added, the activity of .
S . . . .7 'was evaluated seven days after sowing at the end of
anaerobic microorganisms is high and soil reduction i L
Siandard germination.

intensified, occurring, therefore, greater release o The lenath of shoot and ori t (SL and RL
nutrients to the soil solution and increased production e length of shoot and primary root (SL an )

of toxic substancesAmong the toxic substances V@S evaluated using replicates of 20 seeds per treatment.
o . The paper towels were moistened as in the standard
produced, the organic acids of short-chain such as acetic

propionic and butyric acids stand out, and dependir%ermmat'on test (G). The seeds were distributed in two

on the amount produced they can exert negative effesc{aight Iong.itudinal Iin_es i.n the upper third of the paper
on rice plants (Sousa, 200&xetic acid has been found and placed in a germination chamber at 25 °C. Seven

in higher concentrations in the soil, followed by propioni((:jays after sowing, SL and RL of normal seedlings were

and butyric acids (Bohneet al, 2005).0Organic acid recorded, and then the average length of shoot and

o . . r;%)[rimary root were recorded. For the dry weight of shoot
toxicity appears in the early stages of rice developme 4 root of dli SDW and RDW). the blant part
causing reduction in germination (Newsal,, 2006), and root of seedlings ( an ), the plant parts

root growth, weight and height of seedlings (Sousa %/(_arz ;eparfated;wt_h a.SCT”:.eI’ placedtlggige:é)?gs4a8nd
Bortolon, 2002). ried in an forced air circulation oven at 60 + or

The harmful effect of organic acids can be mitigated, Qours. The results were expressed as mg seedling

the plant is correctly nourished, by including beneficial Nakagawa, 1999).

elements such as Si. Rice husk ash is a non-expensive! "€ €xperiment was arranged in a completely
source of silicon that can be used (Folettal, 2005). i "andomized desigiThe data were subjectedANOVA

application has provided a higher degree of pIarﬂ”d the qualitative analysis by the Tukey test at 5% of
resistance to attack by various insects, especially pyobability for both factors and the interaction between

Poaceaes, stimulating growth, increasing production aféem- The quantitative data were submitted to polynomial

protecting against biotic and abiotic stresses because'68"€SSI0N-

the mechanical barrier provided by the silica deposition
on tissues of the leaves and trichomes, besides tﬁt,ESULTSAND DISCUSSION

production of phenolic defense (Gone¢sl, 2005). Table 1 shows data refering to FCG and G tests of

In this context, the objective of this study is to evaluatgce seeds cultivars BRS Queréncia and IRGA 424 coated
the effect of acetic acid on rice seeds coated with riggth doses of Si and subjected to concentrations of
husk ash. acetic acid. There was no significant interaction

between the factors. Significance was obtained only
MATERIAL AND METHODS for the factors cultivar and acetic acid concentration

The study was conducted at the seed laboratory dfigure 1A). Cultivar IRGA 424 showed higher
Agronomy School “Eliseu Maciel” of Universidade FedePerformance than BRS Queréncia, with both FCG as in
ral de Pelotas, Cap&o do Ledo — RS, Brazil. The seeds waggmination. These results agree with Neves & Moraes
treated with rice husks ash with approximately 95%,Sid2005) that subjected seeds to acetic acid at
and coated with PolySeed €polymer in a dose of 8 mL concentrations of zero, 0.017, 0.034, 0.068, 0.136 and
kg'seedAn aqueous solution was prepared, providing 8-272 Mol L* and also found reduced FCG and G
spray volume of 10 mL kfseed. The results of SDWRDW, SLand RLof rice seedlings

The experiment was arranged in a 2 x 5 x 5 factori@f cultivars IRGA 424 and BRS Queréncia subjected to
randomized design, with two cultivars (IRGA 424 and BR8cetic acid concentrations are showable 2. It was
Queréncia), five doses of coating material (0, 2, 3,4 e Fgund that BRS Queréncia had higher performance than
kgseed) and five concentrations of acetic acid (0, 3, 6/BGA 424 only for variable SDWbut RDW SLand RL
and 12 mM), with 4 replications, totaling 50 treatmentgvere significantly lower than IRGA 424 when both cultivars
Doses of acetic acid were added together with the te¥tére exposed to doses and concentrations of Si and acetic
below acid.

The quality of the seeds after the coating was Figure 1 shows the significant effect of acetic acid
evaluated by the following laboratory tests: standarconcentrations on the variables F@sSDW RDW, SL
germination (G) - using with 200 seeds and paper towedsid RL of seeds and seedlings of cultivars IRGA 424 and
previously moistened with acetic acid at a ratio of 2.BRS Queréncia, but there is no significant effect of Si
times the weight of dry paper as substrate and left tmating levels between them. When the rice seeds were
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Table 1.First count germination (FCG) and standard germination (G) of rice seeds of cultivard 2R@Ad BRS Queréncia coated

with Si and treated with concentrations of 0, 3, 6, 9, 12 mM of acetic acid

Cultivar
Dose Concentration IRGA 424 Queréncia IRGA 424 Queréncia
(g kg* seed) (mM)
FCG (%) G (%)

0 0 75 64 83 81
0 3 65 54 86 80
0 6 56 47 83 76
0 9 50 51 70 67
0 12 34 32 55 51
1 0 71 64 84 81
1 3 61 54 86 82
1 6 70 48 83 77
1 9 48 52 68 66
1 12 32 33 56 51
2 0 74 63 83 83
2 3 63 55 84 80
5 6 55 47 82 76
2 9 51 51 67 68
2 12 35 33 55 52
3 0 71 63 82 87
3 3 64 55 85 79
3 6 56 47 82 76
3 9 52 53 69 68
3 12 35 32 52 52
4 0 71 62 81 93
4 3 63 53 83 80
4 6 57 48 82 77
4 9 54 51 70 68
4 12 36 32 52 53

Average 56A* 50 B 74A 72B

C (%) 7.3 6.5

* Means followed by same capital letter in the rows of the response variable doesferobylitheTukey test at 5% probability

100 G=-0.285x2+0.8889x +83.338 A 35 S0W=-0.35400+32.1485 B
50 | R2=0.99 R?=0.96
30
‘ + Shoot dry weight
# First count of w 22 ] (SDW)
germination (FCG) £ 70 Root dry weight
Germination (G) w RDW = -0.0911 x2+ 0.502%x + (RDW)
20 FCG:-22.557x+68‘18 15 22.074
10 R?=0.90 R?=0.96
0 - T T | 10 + T T ]
0 3 6 9 12 0 3 6 9 12
Concentration (mM) Concentration (mM)
A SL=-0.1231x +6.015 C
6 o— R?=0.97
5 \ # Shoot lenght (SL)
4
5 Root lenght (RL)
3 =
2 -
RL=-0.2042x+ 4.1725
14 R?=0.87 ) ) o
Figure 1. Means of first count and standard germination (A),
0 ‘ shoot and root dry weight (B) and length of shoot and root

0 3

6
Concentration (m)

9

12

primary (C) of rice seedlings of cultivars IRGA 424 and BRS
Queréncia submitted to doses of acetic acid.

Rev CeresVigosa, v60, n.3, p. 437-441, mai/jun, 2013



440 Lizandro Cicilianoravarest al.

Table 2.Shoot dry weight (SDW), root dry weight (RDW), shoot length (SL) and root primary length (RL) of rice seeds, cultivars
IRGA 424 and BRS Queréncia, coated with Si and submitted to concentrations of 0, 3, 6, 9, 12 mM acetic acid

Cultivar
Dose Concentration
(g kg* seed) (mM) IRGA424 BRS Que IRGA424 BRS Que IRGA424 BRS Que IRGA424 BRS Que
SDW (mg) RDW (mg) SL (cm) RL (cm)

0 0 22.4 32.6 111 22.6 6.2 5.5 6.2 2.8
0 3 21.2 32.2 10.2 21.3 6.1 5.7 6.1 3.5
0 6 22.2 30.6 9.9 20.1 5.3 5.1 5.3 2.4
0 9 22.1 30.5 7.4 195 5.0 5.1 5.0 2.0
0 12 15.1 29.6 6.1 135 45 4.9 45 1.6
1 0 22.2 32.6 111 22.3 6.3 5.7 6.3 3.3
1 3 22.4 32.1 10.3 21.2 6.3 5.6 6.3 3.9
1 6 22.7 29.9 10.2 194 5.6 5.0 5.6 3.1
1 9 22.9 28.9 7.3 18.6 5.3 45 5.3 1.8
1 12 16.5 28.3 6.2 134 4.4 3.9 4.4 15
2 0 22.3 315 10.7 22.4 6.1 5.7 6.1 3.8
2 3 22.7 31.2 9.4 21.3 6.1 5.6 6.1 2.8
2 6 22.8 30.3 9.4 20.4 5.4 5.1 5.4 2.8
2 9 22.3 30.1 7.4 19.9 5.3 5.0 5.3 1.7
2 12 16.1 29.5 6.5 134 4.8 4.4 4.8 1.4
3 0 22.3 31.6 9.7 225 5.8 5.6 5.8 3.2
3 3 24.0 31.4 9.7 21.2 5.8 5.2 5.8 3.1
3 6 26.1 29.5 9.7 20.6 5.7 4.7 5.7 3.6
3 9 21.8 30.0 7.4 19.3 5.5 4.6 55 1.9
3 12 15.6 29.7 6.2 135 4.6 4.3 4.6 15
4 0 22.4 32.4 10.4 22.8 6.3 5.9 6.3 3.8
4 3 25.6 31.3 9.6 21.2 6.1 5.4 6.1 3.5
4 6 21.2 29.7 9.5 19.9 5.7 5.1 5.7 29
4 9 16.6 29.3 7.0 18.7 4.3 4.3 4.3 2.4
4 12 14.9 29.0 6.6 135 4.9 4.2 49 1.6

Average 29.5 B* 30.5A 21.0A 19.3B 5.5A 5.0B 3.2A 26B

C.V(%) 9.3 9.2 11.2 16.1

* Means followed by same capital letter in the rows of the response variable doesferobylifukey test at 5% probability

coated with Si and subjected to concentrations of acetjare 1C). Both SL, as RL, showed linear negative behavior
acid, G showed a quadratic trend with the increase in acetiith increasing acetic acid concentration. SL showed a
acid, while FCG showed a linear trend, with a decrease19% reduction at the concentration of 12 mM acetic acid
the percentage of normal seedlings with increasing dosgsmpared with the control, while RL was reduced by 60%.
of acetic acid. The dose of 12 mM was the most harmf@lousa & Bortolon (2002) reported 50% inhibition of
for both variables (Figure 1A). There was reduction of 4growth of rice roots with 4.7 mM of acetic acid, whereas
to 37% in vigor and viability of seeds, in average, fothe aerial parts required the concentration of 8 mM to
cultivars IRGA 424 and BRS Queréncia, when they wer@chieve the same percentage of inhibition.

subjected to the dose of 12 mM acetic acid compared with

the control. CONCLUSIONS

There was a significant reduction in shoot dry weight Coating rice seeds with rice husk ash up to 5 kg

(SDW) and root dry weight (RDW) with increasing : .

. : ) . seed does not influence the performance of rice seeds of
concentration of acetic acid (Figure 1B). SDW showed @ . A
. o . . cultivars IRGA 424 and BRS Queréncia when exposed to
linear response with increasing concentrations of acetc'%ncentrations of acetic acid 1o 12 mM
acid, RDWshowed a quadratic behaviSDWand RDW '
showed a reduction of approximately 13 to 35%, The presence of acetic acid in substrates for seed
respectivelyat the concentration of 12 mM compared witlgermination reduces vigor and viability of rice seeds,
the control (0 mM). cultivars IRGA 424 and BRS Queréncia, as well as the

There was a significant effect of concentrations afeedling development, affecting mainly roots of cultivar

acetic acid on shoot length (SL) and root length (RL) (FBRS Queréncia.
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