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Abstract: 

 This study aimed to evaluate the effect of four concentrations (500; 1000; 2000 

and 4000ppm) of gibberellic acid (GA3) to induce rooting in alamanda (Allamanda 

cathartica L.) stem cuttings (herbaceous). The cuttings were collected from existing 

plants in the landscaping area of the IFPA – Campus Castanhal, cut into a bevel, with 

approximately 10 cm from each cutting, which were treated with gibberellic acid in order 

to induce rooting. The experimental design used was in randomized blocks, with 4 

treatments and three replications. The evaluations were carried out at the end of 40 

days, after planting.Number of roots, root length, cutting survival and percentage of 

cuttings rooting were evaluated. For the parameters number of roots, root length and 

percentage of rooting, statistical differences were observed, highlighting the treatment 

with 2,000ppm of gibberellic acid with the best results. It is concluded that gibberellic 

acid influences the rooting of alamanda cuttings. 
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INTRODUCTION 

Alamanda (Allamanda cathartica L.), belonging to the Apocynaceae family, 

was cataloged in 1771 by Carl Linnaeus (SILVA, 2007). It is native to the 

Brazilian Atlantic Forest (CRESPO, 2012), popularly known as ‘yellow 

alamanda’, ‘carolina’ and ‘dedal-de-dama’ (LORENZI; SOUSA, 1999). It is 

characterized as a climbing and semi-woody subshrub that blooms in spring 

and summer (LORENZI; MATOS, 2002). 

 Alamanda is a species widely used as ornamental plant, generally 

used to form hedges, as it is a vine and has bright gold yellowflowers. Another 

attractive aspect with desirable characteristics in landscaping is its simple, 

bright green leaves. It is a species that needs a lot of light, so it should be 
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cultivated under full sun, in addition to needing fertile soil and frequent 

watering (LORENZI; SOUZA, 2001). Its propagation occurs mainly by 

cuttings (OLIVEIRA et al., 2007). 

 Cutting is a method of vegetative propagation widely used in the 

production of seedlings, as it allows uniformity, precocity, and health of the 

seedlings, guarantee of the genetics of the mother plant and production of 

many seedlings produced from a single plant (VILARINHO; CÂNDIDO, 2014, 

HARTMANN et al., 2002). However, the success of seedling production by 

cuttings depends on a series of factors, such as: physiological conditions and 

age of the mother plant, type of cutting (herbaceous, semi-woody and woody), 

environmental conditions, and substrate used (MONTEGUTI et al., 2008). 

 One way to increase the performance of cuttings in the emission of 

the root system is the use of synthetic plant hormones, known as plant growth 

regulators (BOLIANI; SAMPAIO, 1998). Growth regulators are synthetic 

products based on organic compounds that induce in plants the same or 

similar effects to the plant hormones produced naturally by plants.These 

organic compounds induce morphological and physiological changes in the 

plant (CAPUTO et al., 2008, AWAD; CASTRO, 1983). 

 According to Ribeiro et al. (2006) there are two main groups of 

growth regulators, they are: indolebutyric acid, one of the main rooting 

stimulators (FERRIANI et al., 2006) and gibberellic acid, which mainly 

influences shoot elongation (RIBEIRO et al., 2006). ., 2006). 

 Vilarinho and Cândido (2014), studying the effect of a bioregulator on 

the rooting of erythrin-green-yellow (Erythrina indicapicta) cuttings, did not 

observe a statistically significant difference in the number of rooted cuttings 

among the treatments. In contrast, Lucas et al. (2019) studying the growth of 

sugarcanemultibuds setts under doses of indolebutyric acid and gibberellic 

acid, found that there was no significant difference between the dry root 

masses in the treatments with gibberellic acid and indolebutyric acid. At the 

same time, Silva et al. (2019) found similar results in their study on sprouting 

and root system development of sugarcanemultibuds settsunder different 

doses of indolebutitic acid and gibberellic acid and immersion times. These 

studies demonstrate the potential of gibberellic acid for use as a rooting 

stimulator. 

  The literature reports the use of the growth regulator, indolebutyric 

acid (IBA), to favor hormonal balance and stimulate rooting (FERRIANI et 

al., 2006). However, there are few studies using gibberellic acid (GA3) for 

rooting induction purposes in the production of seedlings by cuttings. 

 In this context, the present study aimed to evaluate the effect of four 

concentrations of gibberellin (500, 1000, 2000 4000 ppm) of gibberellic acid 
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(Progibb 400) to verify the rooting capacity of herbaceous (Subapical) cuttings 

of A. cathartica L. 

 

MATERIAL AND METHODS 

The present study was carried out in a greenhouse and analyzed in the soil 

laboratory, located at the Federal Institute of Education, Science and 

Technology of Pará, Campus Castanhal,from January 29th to March 28th, 

2018. 

 The greenhouse was of the chapel model, 12.0 m long, 4.5 m wide and 

3.5 m high, arranged east-west, with a wooden structure and 70% shade 

cover. 

 The branches of A. cathartica L. were obtained from 2-year-old 

matrices, located at theCampus and were collected in January 2018. From the 

median portion of these, herbaceous cuttings (subapical with one leaf) were 

made, with 15 cm in length and 3.2 mm in diameter. To prepare the cuttings, 

a straight cut was made at the apex and in a bevel at the base, leaving a leaf 

in the apical portion with its area reduced to half. During this process, the 

cuttings were kept in a container containing water to avoid dehydration. 

Subsequently, the phytosanitary treatment was carried out by immersion for 

10 minutes in 0.5% sodium hypochlorite, and the cuttings were subsequently 

washed in running water for another 10 minutes. 

 The cuttings were then subjected to treatments with gibberellic acid 

(GA3) at concentrations of 500mg L-1, 1,000 mg L-1, 2,000 mg L-1, 4,000 mg L-

1or mg Kg-1, in a 50% hydroalcoholic solution, v/v, for 10 seconds of immersion 

and in talc. Subsequently, the cuttings were planted in polypropylene pots 

with a capacity of 40 cm3, containing fine-grained washed sand as substrate, 

being kept in a humid chamber with low density polyethylene plastic (LDPE) 

to maintain the relative humidity (approximately 80%) and controlled 

temperature, inside the greenhouse, with daily irrigations, once a day by 

sprinkling. Thecompletely randomized experimental design was used, with 

three replications of 10 cuttings per experimental unit, totaling 30 cuttings 

per treatment. 

 The experiment was evaluated after 45 days, and the following 

characteristics were analyzed: rooted cuttings (cuttings with roots of at least 1 

mm in length); number of roots per cutting (total roots emitted); length of 

roots per cutting (length of the three longest roots formed by cutting, in cm) 

and live cuttings (live cuttings that did not present root induction or callus 

formation). 

 Data were evaluated for homogeneity of treatment variances using 

the Bartlett test. Then, the analysis of variance (ANOVA) and aF test was 
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applied and, when significant, the data were submitted to Tukey's mean 

separation test (p<0.05). 

 

RESULTS AND DISCUSSION 

Regarding the different concentrations of gibberellic acid, significant 

differences were observed for the number of roots, root length and survival of 

cuttings, however for the percentage of survival parameter, no effect of 

treatments was observed in the linear and quadratic equations (Table 1). In 

the four treatments applied, the concentration of IBA 2,000 ppm showed the 

highest percentages for number of roots, root length and survival of cuttings; 

this behavior demonstrates that AIB is efficient to induce rooting in cuttings 

ofA. cathartica L., under the conditions of the experiment. 

 Loss et al. (2008), studying the rooting of cuttings of A. cathartica L. 

with herbaceous, semi-woody and woody cuttings, collected in the summer 

and with different concentrations of IBA (0, 4,000 and 8,000 ppm), observed 

the best results for semi-woody and woody cuttings with 8,000 ppm of IBA, 

and the herbaceous cuttings showed lower averages for the analyzed 

parameters, confirming that regardless of the plant regulator used (AIB or 

GA3) herbaceous cuttings of A. cathartica L. concentrations below 4,000 ppm 

are more suitable. Vilarinho et al. (2014), working with the effect of 

bioregulator on the rooting of Erythrina indicapicta cuttings (tip, median, and 

basal) reported that the use of indole butyl acid and gibberellic acid did not 

influence rooting. 

 Muniz et al. (2015), evaluating rooting and fresh mass production in 

tango apical cuttings using AIA and AIB, did not observe any influence on the 

survival of cuttings and the percentage of rooted cuttings, but the dose of 

2,000 ppm of AIA caused an increase in the rooting speed in tango 

cuttings.This result demonstrates that the use of auxins or gibberellin 

promotes the rooting of herbaceous cuttings of some plants, and the main 

limiting factor will be other factors, with plant part, concentration of the 

regulator, and endogenous characteristics of the plant. 
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Table 1. Summary of analysis of variance for percentages of rooting (ROOT), 

number of roots (NUM), length (LEN), survival (SUR) in herbaceous cuttings 

from AllamandacatharticaL. under different concentrations of the plant 

regulator gibberellic acid (GA3). 

*Means followed by the same letter do not differ from each other by the Tukey test (p<0.05). 1C.V= 

Coefficient of variation. 2O.A= Overall average. 

 

In this way, gibberellic acid can be used as a rooting inducer in herbaceous 

alamanda cuttings, with a concentration of 2,000ppm being the most suitable 

for rooting. 

 Winhelmann et al. (2015), investigating the rooting of 

AngeloniaintegerrinaSprengel apical cuttings (Herbaceas) with different 

concentrations of IAB (0, 500, 1,000, 2,000 and 4,000 ppm) did not observe 

significant differences for the parameters number of rooted cuttings, shoot 

and root systemlength, number of new leaves, root system volume, callus 

formation and root and aerial dry mass. Demonstrating that the use of plant 

regulators will depend on co-factors, existing in the plant and buds (adaxial 

and apical), favorable to vegetative propagation by cuttings, Taiz and Zeiger 

(2013), with a low amount of rooting inhibitor substances and that its rooting 

becomes more efficient when promoting substances such as gibberellin and 

auxin are used. 

 

 
Figure 1. Percentage of rooting in cuttings of A. cathartica L. subjected to 

different concentrations of indolebutyric acid (IAB). 

 

Regarding the rooting percentage variable, a quadratic behavior of the 

regression curve was observed (Figure 1), with the highest rooting percentage 

(96.66 %) in the treatment with 2,000 ppm of gibberellic acid, and from the 

TRATAMENTOS 

 

NUM 

 

LEN 

(cm) 

 

SUR 

(%) 

ROOT 

(%) 

500 (mg L-1) 7.20 ab 5.05 b 76.66 a 70.00 ab 

1000 (mg L-1) 6.50 ab 5.63 b 86.66 a 73.33 ab 

2000 (mg L-1) 13.93 a 9.50 a 96.66 a 96.66 a 

4000 (mg L-1) 3.80 b 4.55 b 70.00 a 50.00 b 

C.V1 (%) 9.66 15.66 35.14 14.24 

O.A2 7.86 6.18 82.50 72.50 
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dose of 2,000 ppm it started decreasing trend in the rooting capacity of 

herbaceous cuttings of alamanda. Meneguzzi (2015), studying the IAI effect 

with different concentrations (0, 1,000, 2,000, 3,000 and 4,000 mgL-1) observed 

results similar to the present study, where a similar quadratic behavior was 

observed, where the treatment with 2,000 ppm presented the highest 

percentage of rooting (60%). The downward trend in rooting percentage with 

increasing concentration of AIA, IBA or gibberillin may be related to the 

phytotoxic effect of synthetic plant phytohormones. Cunha et al. (2004) 

studying SapiumglandulatumVell. Pax cuttings with the use of synthetic 

auxins found that there was a reduction in the rooting capacity of the cuttings 

with the increase in IBA and naphthalene-acetic acid (ANA) concentrations. 

Such an effect is possibly due to the toxic effect that the phytoregulator can 

cause. 

 
Figure 2. Number of cuttings roots of AllamandacatharticaL. subjected to 

different concentrations of gibberellic acid. 

 

 
Figure 3. Length of roots in cuttings from AllamandacatharticaL. subjected to 

different concentrations of gibberellic acid. 

 

For the number of roots (Figure 2) and root length (Figure 3) present in A. 

cathartica L. 93) respectively, and, like the rooting percentage, there was a 

tendency to reduce the length and number of roots with increasing 

concentration of gibberellin. In addition, the wet chamber system provided 

constant humidity conditions, considerably reducing water loss through 

transpiration. 
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CONCLUSIONS 

 

The herbaceous cuttings of alamanda in the treatment with 2,000 ppm of 

gibberellic acid, presented the best results for number of roots, length of roots 

and percentage of rooting, demonstrating that GA3 can be used as a rooting 

inducer in herbaceous cuttings of Allamanda catharticaL. 

The concentration of 4,000 ppm, proved to be toxic for the rooting of 

Allamanda catharticaL. with gibberellic acid. 

 

 

REFERENCES 

 
AWAD, M.; CASTRO, P.R.C. Introdução à fisiologia vegetal. São Paulo: Livraria Nobel, 1883. 

177p. 

BOLIANI, A. C.; SAMPAIO, V. R. Efeitos do estiolamento basal e do uso do ácido indolbutírico no 

enraizamento de estacas de nespereira (EriobotryajaponicaLindley). Cultura Agronômica, v. 7, n. 

1, p. 51-63, 1998 

CAPUTO, M. M.; BEAUCLAIR, E. G. F.; SILVA, M. A.; PIEDADE, S. M. S. Respostas de genótipos 

de cana-de-açúcar à aplicação de indutores de maturação. Bragantia, Campinas, v. 67, n. 1, p. 15-

23, 2008. 

CUNHA, A. C. M. C. M. da; WENDLING, I.; SOUZA JÚNIOR, L.Influência da concentração do 

regulador de crescimento para enraizamento AIB na formação de mudas de Sapiumglandulatum 

(Vell.) Pax por estaquia. Bol. Pesq. Fl., Colombo, n. 49, p. jul./dez. 2004. 

CRESPO, J. M. R. S. Aplicação do extrato da Allamandacathartica L., no no 

desenvolvimento de formulação fitocosmética, para antissepsia das mãos de 

manipuladores de alimentos. Programa de pós graduação CAPES. UFV/ Ciência e Tecnologia de 

Alimentos. Mestrado. 2012. 

FERRIANI, A. P.; BORTOLINI, M. F.; ZUFFELLATO-RIBAS, K. C.; KOEHLER, H. S. Propagação 

vegetativa de estaquia de azaléia arbórea (Rhododendronthomsonni HOOK. f.). Semina: Ciências 

agrárias, Londrina, v. 27, n. 1, p. 35-42, 2006. 

HARTMANN, H. T.; KESTER, D. E; DAVES JR, F. T.; Geneve, R. L. Plantpropagation: 

principlesandpractices. 7.ed. New York: EnglewoodClipps, 2002. 880p. 

LOSS, A; TEIXEIRA, M.B.; ASSUNÇÃO, G.M.; HAIM, P.G.; LOUREIRO, D.C.; SOUZA, 

JUSCÉLINO R. Enraizamento de estacas de Allamandacathartica L. tratadas com ácido 

indolbutírico (AIB) Revista Brasileira de Ciências Agrárias, vol. 3, núm. 4, octubre-diciembre, 

pp. 313-316,2008. 

LORENZI, H.; MATOS, F. J. A. Plantas Medicinais no Brasil: Nativas e exóticas. 1. ed. Nova 

Odessa: Instituto Plantarum. 512p. 2002. 

LORENZI, H.; SOUSA, H. M. Plantas ornamentais do Brasil: arbustivas, herbáceas e 

trepadeiras. Nova Odessa: Instituto Plantarum. 1092p. 1999. 

LUCAS, L. S.; PEREIRA, J. C. S.; SILVA, M. M.; SILVA, M. Y. O.; ALVES D.  F. Crescimento de 

minirrebolos de cana-de-açúcar sob doses de ácido indolbutírico e ácido giberélico. Ipê 

AgronomicJournal, v. 3, n. 1, p. 132-143, 2019. 

MENEGUZZI, A; NAVROSKIL, M.C; LOVATEL, Q.C; MARCO, F.T; PEREIRA, M.O; TONETT, 

E.L.Ácidoindolacético influencia no enraizamento de estacas de Pittosporumtobira.Revista de 

Ciências Agroveterinárias, Lages, v.14, n.1, p.24-28, 2015. 

MONTEGUTI, D., BIASI, L.A., PERESUTI, R.A., SACHI, A.T., OLIVEIRA, O.R., SKALITZ, R. 

Enraizamento de estacas lenhosas de porta-enxertos de videira com uso de fertilizante orgânico. 

Scientia Agraria, Curitiba, v. 9, n. 1, p. 99-103, 2008.          



Rubens de Oliveira Meireles, Tiago de Melo Sales, Wilson Luna Machado Alencar, 

Ricardo Augusto Martins Cordeiro, Welliton de Lima Sena,  João Henrique Trindade e 

Matos– Rooting of Herbaceous cuttings of Allamanda cathartica L. treated 

with gibberellic acid 

 

 

EUROPEAN ACADEMIC RESEARCH - Vol. X, Issue 3 / June 2022 

1338 

MUNIZ, M.A; BARBOSA, J.G; OLIVEIRA, L.G; PIMENTA, J.F.N. Massa fresca de estacas e doses 

de ácido indolacético no enraizamento de tango. Ornamental Horticulture.V. 21, Nº.1, p. 27-

32,2015. 

OLIVEIRA, L. L.; PEREIRA, T. O.; CASTILHO, R. M. M.; OLIVEIRA, J. A. G.; KRAMER, D. P. 

S.Utilização de três diferentes fitorreguladores no enraizamento de Allamandacathartica L. 

Ornamental Horticulture, Campinas, v. 13, p. 1457-1459, 2007. 

RIBEIRO, M. N. O.; PASQUAL, M.; VILLA, F.; ALBUQUERQUE, K. S. Efeitos do AIB e GA3 na 

micropropagação de Zantedeschiaaethiopica. Revista Ceres, Viçosa, v. 53, n. 309, p. 568-573, 2006.  

SILVA, M. M.; SILVA, M. Y. O.; LUCAS, L. S.; ALVES D.  F.; PEREIRA, J. C. S. Desenvolvimento 

da brotação e do sistema radicular de minirrebolos de cana-de-açúcar em função de doses de ácido 

indolbutítico e ácido giberélico e tempos de imersão. In: ongresso Internacional de Pesquisa, Ensino 

e Extensão, 3., 2018, Anais... III CIPEEX - Ciência para a redução das desigualdades, v. 2, p. 

2662-2665, 2018.  

SILVA, K. A. B. S. Caracterização dos efeitos do Plumerídeo, um iridóide isolado de 

Allamandacathartica L. (Apocynaceae), em modelos de inflação e dor. Programa de pós 

graduação CAPES. UFSC/ Farmacologia. Mestrado. 2007. 

TAIZ, L., ZEIGER, E. Fisiologia vegetal, fifthed.Artmed, Porto Alegre-RS, 2013. 

VILARINHO, M.K.C; CÂNDIDO, A.K.A.A. Efeito de biorregulador no enraizamento de estacas de 

eritrina-verde-amarela (Erythrina indica picta).RevistaAgrarian. v.7, n.24, p.251-256, 2014 

WINHELMANN, M.C; GRZEÇA, G.T; EMER, A.A; TEDESCO, M. Rooting of apical   cuttings of 

Angelonia integerrima Sprengel: concentrationsof indole-3-butyric acid and substrate. Ornamental 

Horticulture (Campinas). V. 24, No. 2, p. 109-115, 2018. 

 


