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Cosmos has the potential to be developed as an alternative 

vegetable. Less characterization and evaluation of cosmos 

become obstacles in the process of its development. 

Characterization is the process of observing and identifying the 

physical, biological, and chemical properties of plants that aim 

to determine the characteristics of a plant. The purpose of this 

research is to �ind the characteristics of each accession of Cosmos 

spp. and get accession of Cosmos spp. which has the potential to 

be developed or used as varieties material assembly. The 

research was conducted at the AIC (Agrotechnology Innovation 

Center) of Universitas Gadjah Mada in March-July 2019. The 

planting material used for this study was the collection of seeds 

of PIAT UGM from the Special Region of Yogyakarta and Riau. 

Fifteen cosmos accessions came from DIY and the other 18 came 

from Riau. Thirty-three accessions have diverse characteristics 

especially �lower colours that are divided into 7 groups of �lower 

colours namely yellow, gold, light orange, orange, pink, purple, 

and white. Accession number 39 has a rare white colour �lower. 
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ABSTRACT

   Cosmos as a vegetable crop with many bene�its  

which has not been optimally developed. Cosmos has 

not been widely cultivated and can only be found in 

certain markets. In fact, in Indonesia cosmos is a 

vegetable plant that has a wide diversity, so that if it is 

developed and cultivated properly it will have the 

potential as an alternative local vegetable. Cosmos is a 

tropical plant that is easy to grow, and its distribution in 

Indonesia is so wide. However, the characterization and 

evaluation is still limited and needs to be done 

immediately. To know the characteristics of cosmos it is 

INTRODUCTION necessary to characterize the diversity of cosmos in 

Indonesia. This process is the initial process of 

developing cosmos.

The problem faced in the cultivation of cosmos is 

that cosmos is not known as a vegetable and its bene�its 

are not yet known by the wider community (Revianto et	

al., 2017). The availability of good and quality planting 

material is also a challenge in cultivating cosmos. 

Because Indonesia has a diversity of local vegetable 

genetic resources, proper characterization and 

evaluation must be carried out to support breeding 

activities. Jatsiyah (2015) explored and characterized 

and obtained 20 accessions of cosmos in West Java that 
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The research was conducted at the AIC 

(Agrotechnology Innovation Center) of Universitas 

Gadjah Mada in March-July 2019. The materials used 

were seeds of 33 accessions of Cosmos	 spp. This 

research used a Completely Randomized Design (CRD) 

with one treatment factor as an accession numbers of 

33 numbers and each treatment consisted of 20 plants. 

Each accession is planted in rows with spaces between 

rows 30 cm and spaces in rows 25 cm.

RESULTS	AND	DISCUSSION

h a v e  d i v e r s i t y,  w h e r e a s  H e r m a n t o  ( 2 0 0 8 ) 

characterized 8 accessions of cosmos in Pandeglang 

district and had diverse characteristics. Exploration, 

characterization and identi�ication are very important 

steps in the process of developing local vegetables, 

because genetic information is very important in the 

process of determining breeding material in plant 

breeding (Denton & Nwangburuka, 2011). 

Opabode & Adebooye (2005) said that in general, 

some of the main and most important problems in local 

vegetables are genetic resource that has not been 

characterized and not well-collected, even the 

occurrence of genetic erosion. Characterization is the 

process of observing and identifying the physical, 

biological, and chemical properties of plants that aim to 

determine the characteristics of a plant. Morphological 

identi�ication is an activity to see the characteristics of a 

cultivar/accession that can be visually distinguished 

among its phenotypes (Sudjijo, 2008). Information 

about the characteristics of cosmos morphology is 

useful for the utilization and potential for further 

development of cosmos and can preserve its genetic 

potential (Jatsiyah, 2015). 

MATERIALS	AND	METHODS

Observation of the characteristics was done 

based on cosmos characterization guidelines issued by 

UPOV (2015) and AVRDC cosmos characterization 

sheets (2015). Variables observed include plant 

(growth habit, height, and width), stem (number of 

branches, colors, and pubescence), leaf (length, width, 

colors, number of lobes, and pubescence), �lower 

(color, number of petals, number of layers and collar 

segment). All colected data were descriptively 

analysized using R.

From the results of observations of the 

characteristics of the stem (Table 1), it can be 

concluded that the dominant growth habit is semi-

upright with a proportion that exceeds 50% that is 

equal to 72.73%, then followed by the type of spreading 

with a proportion of 15.15% and upright growth 

habit with a proportion of 12.12%. Four accessions 

that show upright growth habit are accessions 41 

and 37 which are classi�ied tall plants, accessions 42 

and 28 which are classi�ied as short accessions. 

Differences in growth type occur due to differences 

i n  g e n e t i c  m a te r i a l  a n d  t h e  e nv i ro n m e n t 

(Adinugraha et al. 2013). In the stem pubescence, 7 

accessions do not have pubescence, while 26 other 

accessions have pubescence in the stem with the 

proportion of 18,18% pubescence is low, 33.33% is 

intermediate pubescence, and 27.27% has many 

pubescence.

Observations on the stem colour provide 

difference results. Cosmos plants can have stem 

colours from green to purple (Bunawan et	al., 2014). 

Ten accessions have a light green stem with a 

proportion of 30.30%, while of green and dark green 

have a proportion of 18.18%, purple and dark purple 

with a proportion of 21.21 and 12.12%, respectively. 

One of the substances that affect stem colour is 

anthocyanin (Du et	al., 2015). The darker stem colour 

tends to have stronger anthocyanin content 

(Jatsiyah, 2015). Anthocyanin can play an important 

role in protecting plants from various abiotic and 

biotic stresses (Priska et	 al., 2018). In addition to 

genetics, several factors that in�luence anthocyanin 

content in plants are sunlight (intensity), air 

temperature, and pH (Akhda, 2009, cit. Pebrianti et	

al., 2015). The content of anthocyanin has human 

health bene�its as bioactive compounds that can 

prevent various chronic diseases. In the food sector, 

anthocyanin is used as an additive in food and 

beverages (Priska et	al., 2018).

Table 1. Stem Morphological Characteristics of 33 

Cosmos Accessions
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Table 2. Stem Morphological Characteristics of 33 

Cosmos Accessions

Cosmos leaf colour shows dominant green with 

a proportion reaching 75.76%, whereas 4 other 

accessions have a light green, and 4 accessions have a 

dark green (table 2). Based on lobe number, 1 

accession has few number of lobes which is accession 

number 13. Thirteen accessions have a medium 

number of lobes with a proportion of 39.39%. Fifteen 

other accessios have many number of lobes. Four 

accessions have many number of lobes, namely 

accessions number 41, 34, 27 and 19. Qualitative 

characteristics (colour and shape) in plants are 

controlled by simple genes (one or two genes) and are 

slightly in�luenced by the environment (Kuswandi et	

al., 2014). In leaf pubescence characteristic, cosmos 

plants are divided into 2 categories having leaf 

pubescence and without having leaf pubescence. 

Seventeen accessions have leaf pubescence, and 16 

accessions do not have leaf pubescence.

Table 3. Flower Morphological Characteristics of 33 

Cosmos Accessions

Figure 1. Flowers accessions number 24, 14, and 

39

Cosmos accessions observed were divided into 2 

categories on the characteristic number of petals 

layers include accessions that had �lowers with 1 

In the leaf blade lobbing characteristic, most 

of the cosmos observed had leaf blade lobbing in the 

intermediate category with a proportion of 52.52%. 

In the other 16 accessions, 8 accessions had weak 

leaf blade lobbing and 8 again had leaf blade lobbing 

with a strong category. Fairly high variation in 

shape, size, and color on mango leaves indicates a 

considerable genetic diversity (Nilasari et	al., 2013). 

One of the factors that in�luence leaf colour is 

chlorophyll pigment content in leaves. The 

difference in chlorophyll pigment content in leaves 

is in�luenced by genes because each plant has a 

difference in expressing  genetic code. The ability of 

chlorophyll biosynthesis is thought not to be similar 

between species and cultivars (Hasidah et	al., 2017), 

whereas Gani (2006) states that there is a good 

correlation between the level of leaf colour and 

nutrient content, both in the soil and on the leaves of 

paddy plants. Some environmental factors that 

in�luence pigment synthesis in plants are 

te m p e ra t u re ,  l i gh t  i n te n s i t y  a n d  s o i l  p H 

(Mlodzinska, 2009). Based on observations, the 

diversity of sizes, shapes, and colours of leaves of 

cosmos tends to be in�luenced by genetics because 

these accessions have diverse backgrounds.

There are 7 �lower colours with 2 accessions 

which have 2 colours, namely accession number 14 

which has gold and yellow �lowers, and accession 

number 24 which has yellow and light orange 

�lowers due to planting material used come from 

different �ield with different purities. The most 

common �lower colour is pink with a proportion of 

37.14%. Eight accessions have a yellow �lower 

colour, each of the 2 accessions has a golden and 

light orange �lower colour, and the other 7 

accessions have an orange �lower colour. Pinilih 

(2005) said that the �lower colour trait in chickpea is 

controlled by one dominant gene, and the 

inheritance the �lower colour tends not to be 

in�luenced by its environment. One accession 

number 39 has a pretty white �lower colour.
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1. Thirty-three cosmos accessions have diverse 

characteristics. 

CONCLUSION

2. Thirty-three cosmos accessions have �lower colors 

that are divided into 7 kinds of �lower colors namely 

yellow, gold, light orange, orange, pink, purple, and 

white. 

layer of petals and accessions that had �lowers with 2 

layers of petals. Twenty accessions  have 1 layer of 

petals with a proportion of 57.14%, while 15 

accessions  have 2 layer of petals with a proportion of 

42.86%. In the observation of the number of petals 

there are 4 categories, namely accessions which have 

the number of petals 8, 13, 16, and 18. The most 

dominant number of petals is 8 with a proportion of 

57.14%. All accessions with 8 petals  have 1 layer of 

petals. Ten accessions have 16 petals, 4 accessions have 

18 petals. Accessions with 16 petals are accessions 

number 8, 23, 24, and 25. There is 1 accession that has 

petals that are quite different from the others. 

Accession number 14 with yellow �lowers has 13 

petals. The last characteristic observed was the 

presence of a collar segment in �lowers. Twenty-seven 

or 77.14% accessions do not have a collar segment in 

�lowers, whereas 22.86% or 8 accessions have a collar 

segment in �lowers. All accessions that have a collar 

segment on the �lower, are accessions that have 2 

layers of petals.
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3. Accession number 39 has a rare white  �lower color.
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