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ABSTRACT

Biostimulants are complex substances that promote hormonal balance in plants, favor the genetic potential expression,
and enhance growth of shoots and root system. The use of these plant growth promoters in crops can increase
quantitatively and qualitatively crop production. Therefore, the aim of this study was to evaluate the effect of a
commercial biostimulant on the initial growth of cassava. The experiment was arranged in a 2 x 5 factorial design,
corresponding to two cassava cultivars (Cacau-UFV and Coimbra) and five biostimulant concentrations (0, 4, 8, 12 and
16 mLLY). At 90 days after planting, the characteristics leaf area, plant height, stem dilaBteimbertotal dry matter
and dry matter of roots, stems and leaves were evaluated. The biostimulant promoted linear increases in plant height,
leaf numberleaf area, total dry mattelry matter of stems, leaves and rodke cultivar Cacau-UFYad a higher growth
rate than the cultivar Coimbra. The growth promoter stimulated the early growth of the cassava crop.
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RESUMO

Crescimentoinicial damandioca sob efeito de bioestimulante vegetal

Os bioestimulantes sédo complexos que promovem o equilibrio hormonal das plantas, favorecendo a expresséo do
seu potencial genético, estimulando o crescimento da parte aérea e do sistema fadisolatesses reguladores
vegetais em cultivos agricolas pode causar aumentos quantitativos e qualitativos da produc¢éo das culturas. Diante
disso, o objetivo deste estudo foi avaliar o efeito de bioestimulante comercial no crescimento inicial da mandioca.
Adotou-se esquema fatorial 2 x 5, correspondente a duas cultivares de mandioca (Cacau-UFV e Coimbra) e a cinco
concentragdes do bioestimulante (0, 4, 8, 12 e 16-HlAos 90 dias ap0s o plantio, avaliaram-se area falitura da
planta, diametro do caule, nimero de folhas e as matérias secas de raizes, caule, folhas e total. O bioestimulante
promoveu incrementos lineares da altura de planta, do nimero de folhas, da arems$oletérias secas de caule,
folhas, raizes e tot&.cultivar Cacau-UF\Apresentou maior crescimento que a cultivar Coimbra. O uso do bioestimulante
na cultura da mandioca estimula o crescimento inicial da cultura.
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INTRODUCTION with substrate represented an experimental Ar.x 5
. . . . factorial arrangement was used, corresponding to two cas-
Cassava is one of the major crops grown in Brazil. Cas- . . .
. . . ‘Sava cultivars (Cacau - UFV and Coimbra) and five
sava roots have a high capacity to store starch, which is . o
. concentrations of biostimulant (0, 4, 8, 12 and 16 miL_ L
the reason they are the organs of the plant with the greatest_l_h il biostimulant tained 0.09 4 L
economic value. Despite its importance to the countr% . € commerqa 'O,S 'm,u ant con .alne ' g
. . . inetin, 0.05 g t* gibberellic acid, 0.05 gtindole - butyric
management strategies to ensure higher crop yields haved 4999.8 alof inert dients. Planti o
been little studied (Silveiret al, 2012). acid, and 99.6 giotinert ingredients. Flanting was carrie
: .out inApril 2011, using an automatic sprinkler irrigation
The use of plant growth regulators or bioregulators in

agriculture has been a means of promoting quantitati\%Stem' Cassava cuttings of approximately 10 cm long,

with two gems, were immersed in a solution of biostimulant

and qualitative increases in crop production, as when the 'Ft d in distilled water for 1 minut di diatel
substances are applied directly to the plants, they prom eted in distiied water for L minute and immediately

.planted in the pots, two cuttings per pot, in a horizontal

changes in vital and structural processes, increasi g » A .
L . in B sition. The biostimulant doses were calculated according
sucrose content, early ripening and crop yields (Martin

Castro, 1999; Caputt al, 2007). Because of the benefitsto u;e recomdn?erg;_ja;_tlllogs, atlong ‘IN':ch t?e F:onttrotl, Wh'lfh
these substances bring to cultivated plants, combinatiovpvgS immersedin '_S_' € _Wa eronlyfor 1 minute, to maxe
actors equal, totalizing five doses.

of these products have also been studied. These mixtures _ _
are called plant stimulants or biostimulants, and are At 90 days after planting, leaf area, plant height, stem

effective when applied in small doses, favoring the growﬂdliamete,rroot volume and leaf number were evaluated. Leaf
and development of the plant even under adverégeawas determined by separating the leaves of all plants,
environmental conditions (Casillasal.,, 1986). scanning and digitizing with the software Digifaiea

The commercial biostimulant contains 0.005% |BAP€terminator (DAD). Subsequenttie plant material was

(auxin), 0.009% kinetin (cytokinin) and 0.005% gibberelli?vashed in distilled water and dried in a forced-air-
acid (gibberellin) in its basic composition (Casétcal circulation oven at 70 °C to constant weight. Determination

1998). Some of the benefits of biostimulants includé?fdry matter was carried out on an electronic scale accurate
increase in plant growth rate, which is stimulated by cef 0-001 g. These data were used to determine the fresh
division, differentiation and elongation. Contradictory2nd dry matter of vegetative components of cassava.
results about the application of the biostimulant are The analysis of variance confirmed the interaction
reported in the literature. While biostimulant increasefietween the factors cassava cultivar and biostimulant
growth and productivity of soybean and blackberigifd, dose. Means of the quality factor (cultivars) were compared
2001; Ferreireet al, 2007a), other authors reported nd®Y thet test (p < 0.05) and the means of the quantitative
significant changes in sweet potatoes, soybeans and cEtor (doses) were subjected to regression analysis. The
(Darioet al, 2005; Ferreirat al, 2007b; Rt al, 2015). choice of linear model was based on the significance of
This variation has been attributed to different applicatiothe coefficients (p < 0.05), the coefficient of determination
times, doses applied and genotypes. and the biological phenomenon observed in the
Information about the use of biostimulant in cassav&xPeriments.
is still scarce. Therefore, the objective of this research was
to evaluate the effects of different doses of thRESULTSAND DISCUSSION

biostimulant on the initial growth of two cassava cultivars. Plant height of the two cassava cultivars increased

linearly with the biostimulant dose (Figures la and 1b).
MATERIAL ANDMETHODS Cultivar Coimbra was always higher than cultivar Cacau-
The experiment was conducted in a protectedFV, which can be attributed to growthfdiences between
environmentA medium textured Redellow Latosol the genotypes, agreeing with findings of other studies
(typical) was used as substrate. The soil properties we(8ilvaet al, 2011; Silveirat al, 2012.).
pH (water) 5.4; aganic matter content 1.6 dagkd, K Increase in stem diameter (SD) with the biostimulant
and Caat 0.25; 164.9 and 1.60 mgdraspectively; Mg, dose was similar for the two cassava cultivars (Figure 1b).
Al, H + Al and efective cation exchange capacity (ECEC)This may be related to the gibberellins, which is one of the
at 1.10; 0.04; 3.0 and 3.16 cmdh®, respectivelyThe biostimulant components. Gibberellins increase cell division
substrate was amended with 300 g of ammonium sulfatd cell elongation, which becomes evident with the
250 g of potassium chloride, and 5000 g singl@#creased length and number of cells. The greater initial
superphosphate pefwf soil (Walnut & Gomes, 1999).  growth of biostimulant-treated plants results from the
The experiment was arranged in a randomized compllongation of the intercalary meristem cells, whose increase
te block design with four replications. Each 10-L pot filledn size promotes cell division (Sauter & Kende, 1992). Thus,
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the highest increases in H observed in this study web@stimulant application, having LN means similar to the
probably caused by the increased number of new cedither cultivar (Figure 1). Increased LN and LA is desirable
and the increased cell elongation in response to gibbereliecause the cassava plant will have a greater
(Sauter & Kende, 1992), without, howeyafecting plant photosynthetic active area, with greater contributions to
SD. productivity gains, as well as increasing the soil cover and
The leaf number (LN) increased linearly withpossibly reducing the interference of weeds (Séltval,
biostimulant for cultivar Cacau-UFWhereas there was 2012).
no significant effect for cultivar Coimbra (Figure 1c). Cultivar Cacau-UFV showed a linear increase of root
However both cultivars increased the leaf area (LA), buwtolume (R/) with increasing biostimulant doses. However
the increase for Cacau-UFV was higher (Figure 1ddhis trend was not observed in. @imbra (Figure 2a).
Opposite to that observed for H, cultivar Cacau-UFV haficcording to Connoet al, (1981), doses between 700
LA 69% greater than cCoimbra, without biostimulant and 820 mL h&of biostimulant promoted positive effects
application. LA had increments of 25 and 31% for Cacawn the early development of the cassava root system.
UFV and Coimbra, respectivelyith the application of the Feltranet al, (2009) found that doses between 700 and 820
highest biostimulant dose. mL ha? of biostimulanpromoted positive effects on the
Despite having smaller LN and greater t#an cv  early development of the root system of IAC 14, especially
Coimbra, cv Cacau-UFVwas more responsive to with increases in length and surfa&enore vigorous root
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Figure 1: Height (a), stem diameter (b), leaf number (c) and leaf area (d) per plant of two cassava cultivars as a function of biostimulant
doses.
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development can promote the absorption, mainly of wateesponses of the two cultivars to the biostimulant were
at the beginning of the crop establishment, which isimilar, as the slope of the fitted regression equations
essential for the survival of most plants in the field and shows.Although there is no increase in stem diameter
lower the number of failures in the plant stand. (SD) (Figure 1b), the increase in stem dry matter (SDM)
Reghinet al., (2000) found significant effect of was due to increased height (H) (Figure 1a), because of
increasing doses of biostimulant on the number and lendtte biostimulant. This is a desirable characteristic, since
of roots of peruvian carrotAfracacia xanthorriza cassava propagates vegetatively via cuttings, thus, any
Bancroft) up to the limit of 7.0 mL-t, indicating that it positive or negative stimulus to shoot growth in early
enhances growth and root development. Peressin & Cdevelopment may affect directly the quality of the planting
valho (2002) reported that, from 7 to 90 days after plantingaterial and production in subsequent crops. &,
the cassava cuttings, the phase of root system formati@®10), testing a biostimulant in sugarcane, observed
starts, especially the fibrous roots, with some of thesecreased yield in sugarcane ratoon, irrespective of
turning into storage roots latérhus, the increments of genotype, with or without supplementation of liquid
dry mass become important for producing higher yields éértilizer, which indicated the possibility of increasing
roots. longevity of sugarcane plantatiovseira & Santos (2005)
Figure 2b shows that there are linear increases in shoeported increased dry matter of roots, shoots and whole
dry matter (SDM) for cMCacau-UF\and cvCoimbraThe  plants, as well as the vertical root growth speed, vertical
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Figure 2: Root volume (a) stem dry matter (b), leaf dry matter (c) and root dry matter (d) per plant of two cassava cultivars as a
function of biostimulant doses.
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root growth rate and vertical root growth of cotton, with  Cultivar Cacau-UF\showed higher growth than.cv

the application of the product. Coimbra due to the biostimulant application. These results
Cultivar Cacau-UFV showed linear increases in leaf drguggest that the response to the product varies according

matter (LDM), while cvCoimbra did not respond to theto the genotype, and that the dose used should be adjusted

biostimulant application (Figure 1c). It was found increaseibr each genetic material. Considering the fit of the linear

LDM, approximately 150%, for Cacau-UFaft the highest model, it is recommended to evaluate larger doses of the

dose. biostimulant. Moreovefield studies are recommended to
The root dry matter (RDM) of cassava cultivarevaluate the effective biostimulant response in the

increased linearly in the presence of the biostimulant (Riroduction of cassava tuberous roots, since the initial

gure 2d). Cultivar Cacau-UFkad higher RDM than cv growth of the crop is stimulated by biostimulant application

Coimbra for all doses evaluated. Gibberellins (one of thte the cuttings before planting.

components of the biostimulat applied to the cuttings)

have a stimulating effect on the germination when appliddONCLUSIONS

to seeds or plant parts. intended for vegetgtive propagatiqn The application of biostimulant promotes greater early

such as cassava cuttings. Seeds or cuttings may reqtéllrgwth of cassava.

gibberellins to a series of events: activation of sprouting, o
callus formation, activation of the vegetative growth of The response to biostimulant depends on the cassava

gems and mobilization of reserves, which favors growtﬁumvar'

(Taiz & Zeiger 1998). Silveet al, (2012) discuss thatthe ~ The biostimulant application caused a greater growth
formation of cassava root system starts on the severiigrease in cultivar Cacau-UFV than in cultivar Coimbra.
day after planting, and between the second and third
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