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ABSTRACT 

 

This research aimed at evaluating the morphometric characteristics of the seeds, germination 

and initial growth of seedlings of six species of the Lamiaceae family, all endemic of the semiarid 

region in northeastern Brazil and still poorly studied. One obtained the weight, length, width and 

moisture content of the seeds of Martianthus leucocephalus, Hyptis suaveolens, H. macrostachys, H. 

platanifolia, Eplingiella fruticosa, and E. cuniloides. The effects of temperature on germination and 

initial growth of seedling of the three Hyptis species were compared. Seeds showed great variability, 

and some characteristics can be used to identify the endemic species. Martianthus leucocephalus seeds 

had the lowest average to length and width, while the highest means were observed in H. suaveolens 

seeds. Temperatures between 25 and 30°C provide the highest rate germination and more vigorous 

seedling establishment. Among the studied species, seeds of H. suaveolens showed higher thermal 

tolerance limits during germination.  

 

Keywords: Temperature, initial growth of seedlings, biometry 

 

CARACTERIZAÇÃO MORFOMÉTRICA DE SEMENTES E GERMINAÇÃO DE SEIS 

ESPÉCIES DE LAMIACEAE ENDÊMICAS DO NORDESTE BRASILEIRO 

 

RESUMO 

O objetivo foi avaliar características morfométricas de sementes, germinação e crescimento 

inicial de plântulas de seis espécies pertencente à família Lamiaceae, endêmicas da região semiárida do 
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nordeste brasileiro e ainda pouco estudadas. Foram obtidos peso, comprimento, largura e teor de água 

das sementes de Martianthus leucocephalus, Hyptis suaveolens, H. macrostachys, H. platanifolia, 

Eplingiella fruticosa e E. cuniloides e comparado o efeito da temperatura na germinação e no 

crescimento inicial de plântulas das três espécies de Hyptis. As sementes mostraram grande 

variabilidade e alguns parâmetros podem ser utilizados para fins de identificação de espécies. Sementes 

de Martianthus leucocephalus apresentaram menores médias para comprimento e largura, enquanto 

que as maiores médias foram observadas em H. suaveolens. As temperaturas entre 25 e 30oC foram as 

que proporcionaram as maiores porcentagens de germinação e obtenção de plântulas vigorosas. Dentre 

as espécies estudadas, as sementes de H. suaveolens apresentaram os maiores limites de tolerância 

térmica.  

 

Palavras-chave: Temperatura, crescimento inicial de plântulas, biometria  

 

INTRODUCTION 

 

  Lamiaceae comprises about 300 genera and 7.500 species, among which are included several 

herbs (SOUZA; LORENZI, 2008). Many species of this family are endemic to the semiarid of 

Brazilian northeast, especially the Hyptis Jaqc genus that includes species rich in essential oil with 

potential for therapeutic use. Falcão & Menezes (2003) conducted review on genus and identified about 

25 species of Hyptis with pharmacological potential, showing the importance of the genus as a source 

of bioactive compounds with cytotoxic, antimicrobial, antifungal, anti-inflammatory, anti-HIV and 

insecticide properties. 

Eplingiella fruticosa (Salzm. ex Benth.) Harley & J.F.B. Pastore (synonymy Hyptis fruticosa 

Salzm. ex Benth., HARLEY; PASTORE, 2012) is a shrub widely distributed in northeastern Brazil, 

popularly used against the pain; studies of aqueous extract showed an antinociceptive effect (DE 

ALMEIDA; ALBUQUERQUE, 2002; SILVA et al., 2006). Martianthus leucocephalus (Mart. ex 

Benth.) J.F.B. Pastore (synonymy Hyptis leucocephala Mart. ex Benth.) is an aromatic herb decumbent 

about 20 cm high, which grows in semiarid of Bahia state, with a production of 0.2% oil, in average, 

with antimicrobial activity in leaves AZEVEDO et al., 2016). Widely spread in Brazilian territory, 

Hyptis suaveolens (L.) Poit. is an annual species, strongly aromatic and height from 0.50 to 1.90 m, 

reaching up to 3.0 m depending on the environment. From the leaves one extracts essential oils with 
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high levels of cineole (LORENZI; MATOS, 2008). With rare distribution in Bahia state, Eplingiella 

cuniloides (Epling) Harley & J.F.B. Pastore (synonymy Hyptis cuniloides Epling, HARLEY; 

PASTORE, 2012) is a thin shrub, erect, up to 1.5 m tall, branched at the base, has small gray leaves and 

occurs in rupestrian fields, forming isolated populations (HARLEY; FRANÇA, 2009). Hyptis 

macrostachys Benth. is found in semiarid northeastern, popularly known as brave basil or weed mint, 

its leaves are used in popular medicine against asthma and bronchitis (AGRA et al., 2007). Hyptis 

platanifolia Mart. ex Benth. is an herbaceous perennial plant with branchy stems, membranous and 

petiolate leaf and tubular flowers with, both, calyx and corolla white, which grows in the Brazilian 

northeast (HARLEY; PASTORE, 2012). 

Although several studies in the genus Hyptis and other Lamiaceae, have been performed 

particularly concerning pharmacological aspects, little is known about the appropriate methods of 

multiplication, conservation and growth. Considering the pharmacological potential of these species, 

urgent actions related to collecting, characterization and conservation of available germplasm, as well 

as the development of systems for propagation and cultivation should be taken. These activities would 

be enabling the inclusion of those important plant genetic resources in a sustainable production system 

through the establishment of a productive network with native species of the northeastern region.  

Besides being the most important input to the multiplication of medicinal and aromatic species, 

the seeds are the main form of conservation of plant germplasm. Some seed characteristics may be used 

to identify family and species of the same genus (ABREU et al., 2005), but how the temperature can 

influence the seed germination and the initial growth of de seedlings of those species should be 

investigated. Because of the great pharmacological importance of the Lamiaceae species and few 

papers related to the characterization of seeds and germinability, this study aimed to describing the 

morphology and evaluating the germination of the six endemic species of a semiarid region in 

northeastern Brazil. The information generated by this work will contribute to future conservation of 

seed germplasm, multiplication and sustainable exploitation of these resources. 

 

MATERIAL AND METHODS 

 

The seeds of the following plant species were collected in Chapada Diamantina, State of Bahia, 

Brazil: Marianthus leucocephalus (12°41'0.5''S; 39°35'7.3''W), Eplingiella fruticosa (13°34'14.5''S; 

41°10'32.4''W), E. cuniloides (11°37´40.3''S; 41°00'1.8''W), Hyptis suaveolens (12°10'6.7''S; 
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38°27'14''W), and H. macrostachys (12°35'11.0''S; 40°17'34.5''W). Only the seeds of H. platanifolia 

were collected in the experimental area of the State University of Feira de Santana, Bahia, Brazil 

(12º16'00"S; 38º58'00"W). After harvesting, the seeds were packed in paper bags and taken to the 

laboratory; They were manually processed and placed on trays to dry at room temperature and then 

placed in glass vials containing silica and stored in the refrigerator (5oC) until starting the essays. 

Initially, it was performed the morphological seed characterization (color, texture and apical and 

base tip shape), followed by mean weight (mg), moisture content (%) and biometric measures using 

four repetitions of 100 seeds. For the determination of moisture content, seeds were dried in oven for 

17 hours at 107 ± 3 °C (ISTA, 2007). For the biometric analyses, length (from apex to base) and width 

were measured using optical microscope ocular micrometer for E. cuniloides, M. leucocephalus, H. 

macrostachys and H. platanifolia, and stereoscopic microscope ocular micrometer to E. fruticosa and 

H. suaveolens. 

The influence of temperature on seed germination and initial establishment of seedlings was 

evaluated in three species: H. suaveolens, H. macrostachys and H. platanifolia. These species were 

chosen due to the availability of seeds. The essay was contucted in incubation chambers B.O.D. 

(Biochemical Oxygen Demand) with a 12-hour photoperiod (as established by Barroso et al., 2013) at 

constant temperatures of 20, 25, 30, 35 and 40°C. The seeds were placed in Petri dishes covered with 

two layers of towel paper sterilized and dampened with distilled water (2.5 times the weight of the 

substrate), using four replicates of 25 seeds per treatment. The number of germinated seeds were daily 

measured for 30 days, considering the radicle protrusion (2mm), the rate of germination (G %) and the 

average time (T, days). Normal seedling (%) was obtained through monitoring the initial development 

during the first 10 days after germination, and measuring root and shoot lengths (n = 40), using a 

digital caliper (mm). The experimental design used was completely randomized with four replications. 

Data were analyzed by ANOVA and differences between means were compared by Tukey test at 5% of 

probability using the statistical program Sisvar (FERREIRA, 2011). 

 

RESULTS AND DISCUSSION 

 

The evaluated seeds of Lamiaceae species showed highly variable morphology. All species 

presented elongated shape with dorso-ventral flattening (Figure 1). The biometric analysis showed that 

the length of the seeds ranged from 0.7 and 3 mm; the width between 0.4 and 2 mm; and 100 seeds 
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fresh weight ranging from 5 to 190 mg. H. suaveolens has bigger seeds showing the largest length and 

the highest mass while M. leucocephalus has the smallest seeds, almost five times smaller and 38 times 

lighter than H. suaveolens seeds (Figure 1). The high length: width ratio was founded in E. fruticosa 

seeds (3:1); H. macrostachys, M. leucocephalus and E. cuniloides seeds showed 2:1 ratio, while H. 

plantanifolia and H. suaveolens presented 3:2 ratio, corroborating the oblong shape of those seeds 

(Figures 1E and 1F). 

For all species, the apical tips have a rounded shape, except in H. suaveolens, which has seeds 

with a median longitudinal ridge, starting near the hilum and extending to the apex of the seed with 

retuse boundary (Figure 1). The hilum is located in the proximal end at the base of the seed, whitish 

color, with ‘V’ aspect on the ventral side, being more pronounced at H. macrostachys and linear in H. 

plantanifolia. The coat surface has rugose texture in all species evaluated and the chestnut color is 

predominant; M. leucocephalus seeds have lighter color, shading from caramel to brown and H. 

suaveolens ones have darker color shading from brown to nearly black.  

 

 

Figure 1. Morphometric characteristics of Hyptis macrostachys (a), Eplingiella fruticosa (b), 

Marianthus leucocephalus (c), Eplingiella cuniloides (d), Hyptis platanifolia (e) and Hyptis 

suaveolens (f) seeds. Wg, weigth; Mc, moisture content; L, length; Wd, width. Scale bar = 1 

mm. 
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Data involving germination and morphology of field-mint (Hyptis cana) showed dark brown 

seed coat, opaque, rough and whitish hilum (VUADEN et al., 2005), these characteristics being similar 

to those found in medicinal and aromatic species endemic in the semiarid region of northeastern Brazil. 

Seed morphological data can help the understanding about the germination process, the 

characterization of the vigor, besides allowing the evaluation of seed response exposed to in adequate 

conditions for germination (MATHEUS; LOPES, 2007). Biometric analysis, including morphology of 

seeds, can be a tool to detect relations between the genetic and environmental factors, besides being 

related to the characteristics of dispersal and seedling establishment, and may be used in the botanical 

identification of genus (CRUZ et al., 2001), providing information also for conservation and 

exploitation. The size and seed weight may affect the germination success, since there is a relationship 

between the content of reserves required for the establishment and development of seedlings (ARALDI 

et al., 2013). 

The results obtained in this study showed that the seeds have high morphological variability, 

with significant differences in length, width and fresh weight; however, these differences did not reflect 

in seed moisture content. Seeds newly harvested and processed showed a low moisture content ranging 

from 5 to 10%, which means a high capacity of desiccation tolerance before the time of dispersion 

(Figure 1). These relatively low moisture content values allow inferences about the orthodox behavior 

of the species and the ability to keep longevity for longer periods. The high germinability and seed 

vigor can be maintained for longer periods in seeds with water content around 8-12% and under ideal 

conditions of humidity and temperature.  

Desiccated seed of all species evaluated in this study had a mucilaginous external layer being 

visible when they were hydrated getting sticky aspect. Seed mucilage constitutes a diffusion barrier for 

oxygen, regulating the supply of this gas to the embryo (SUDA; PEREIRA, 1997) as well as an 

adaptation to dry environment, contributing to retaining water near the seed and forming a water 

reserve for germination (JOLY et al., 1980). Thus, the presence of mucilage in the seeds newly 

hydrated suggests that there could be an adaptation of these species to the arid environment, since it 

allows quick capture and water retention, enabling the seed imbibition culminating with the 

germination and seedling establishment over the brief rainy season in semiarid region. 

The results demonstrate that the germination of H. suaveolens, H. platanifolia and H. 

macrostachys seeds have a negative quadratic trend and was strongly influenced by the temperature. 

The germination curves show a temperature range between 20 and 35 °C; the germinability was less 
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affected with milder temperatures (20 °C) and one observed that more significant reductions or 

complete inhibition of germination at higher temperatures (40 °C), especially for the H. platanifolia 

and H. macrostachys seeds (Figure 2A). 

 

 

 

 

  

Figure 2. Germination (A) and average time (B) of Hyptis suaveolens, Hyptis platanifolia and Hyptis 

macrostachys seeds at different temperatures. 

 

Hyptis suaveolens seeds have better adaptation to high temperatures, with higher germination 

rates (80 to 90%) at temperatures between 25 and 35°C, respectively. Seeds of H. suaveolens showed 

even higher speed (Figure 2B) and lower abnormal seedlings at 35ºC (Table 1). The germination was 

significantly reduced (67%) when the incubation temperature was milder (20oC) or high (40oC). 

The germinability of H. macrostachys seeds achieved 56 to 76%, depending on the temperature 

tested and did not present differences to average time (5.8 days) of germination except at 40°C, which 

germination was zero. The germination of H. platanifolia seeds reached an average of 50% at 30°C and 

decreased at higher temperatures (Figure 2A). The abnormal seedlings reached 100% when H. 

macrostachys and H. platanifolia seeds were incubated at 35°C (Table 1).  H. platanifolia seeds 

showed the highest germination at 25 and 30°C and the average time was slower (14.7 days). This 

A B 
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behavior was different in relation to other species (Figure 2B). Sales et al. (2011), working with H. 

marrubioides seeds, found that temperatures of 30°C or alternated night/day 20-30°C were more 

favorable for germination, as well as for speed germination. Similar results were found by Vuaden et 

al. (2004) working with H. cana.  

 

Table 1. Comparison of values for abnormality of seedlings (%) of Hyptis suaveolens, Hyptis 

macrostachys and Hyptis platanifolia at different temperatures. 

Temperature 

(°C) 
H. suaveolens H. macrostachys H. platanifolia 

20 15 b 0 a 12.5 a 

25 0 a 0 a 15.0 a 

30 0 a 5 b 12.5 a 

35 22.5 b 100 c 100 b 

40 92.5 c - - 
Means followed by the same letter in the column do not differ by Tukey test at 5%. 

-: not detected 

 

The establishment of temperature or the thermal amplitude that promotes seed germination 

takes into consideration some kinetic factors including the speed germination. In the present work, it 

was found that temperature that provided the smaller average time is the same in which succeed the 

highest rates of germination in these three evaluated Hyptis species (Figure 2). According to Ferreira 

and Borghetti (2004) this is a good index for evaluating the speed distribution of a species in an 

environment, because a prompt germination can be a strategy for the quick establishment, taking 

advantage of favorable environmental conditions, as opening glades or rainfall. The thermal amplitude 

that promotes seed germination of Hyptis suaveolens and the strategy of quick establishment in the 

environment could explain the success of this species considered an invasive with ruderal habit (MAIA 

et al., 2008).  

Concerning the seed vigor, it was observed that H. suaveolens had the largest seeds (Figure 1) 

and produced larger seedlings; however, the average length of the seedlings was influenced by 

temperature of incubation (Table 2). The highest investment in seedlings assimilates were observed in 

those temperatures that favored the germination and have positively influenced the speed of the 

process. During early development, for all species studied, the seedlings roots had higher growth when 

compared to the shoot. We noticed also the root/shoot length rate of the seedlings was always high and 

positive, except at highest temperatures (35 and 40°C), in which the root growth stopped or 

germination was completely inhibited, as observed in H. macrostachys and H. platanifolia. 
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Considering the differences between species studied, in relation to seed biometric parameters 

and initial seedling growth, it is suggested the increase in the number of species to test correlations 

between these variables, in order to enhance knowledge about the physiology of germination allowing 

further conservation work of Lamiaceae seeds. 

Table 2. Comparison of values for root length (RL, mm), shoot length (SL, mm) and root: shoot length 

ratio (RL:SL) of Hyptis suaveolens, Hyptis macrostachys and Hyptis platanifolia during 

initial growth of seedlings at different temperatures. 

Temperature  H. suaveolens H. macrostachys H. platanifolia 

(°C) RL SL RL:SL RL SL RL:SL RL SL RL:SL 

20 17.4 cd 11.5 ab 1.5 a 5.6 a 2.6 b 2.1 b 7.3 b 4.2 b 1.7 a 

25 23.8 c 8.5 c 2.8 b 4.8 a 3.0 ab 1.6 ab 16.3 a 3.9 b 4.2 c 

30 33.2 b 13.2 a 2.5 b 5.2 a 3.5 a 1.5 a 18.0 a 6.3 a 2.9 b 

35 47.0 a 10.7 b 4.4 c - - - - - - 

40 14.6 d 6.2 d 2.3 b - - - - - - 

Means followed by the same letter in the column do not differ by Tukey test at 5%. -: not detected. 

 

CONCLUSION 

There is great variation between the seeds of different Lamiaceae species. The seeds size and 

weight influences the seedlings length; temperatures of 25 and 30°C provide the highest germination 

rate, speed germination and more vigorous seedling establishment; seeds of Hyptis suaveolens support 

a wider range of temperatures during germination. 
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