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 Abstract. One way to increase soybean production is to develop superior varieties. 
Development of superior varieties can be done through mutation techniques. 
Identification of superior varieties is a technique to determine whether what is being faced 
is the intended variety and characterization aims to produce plant descriptions. This 
research was conducted by descriptive analysis using the International Union for the 

Protection of New Varieties of Plants (UPOV). The line numbers used are M100A25 
(2/7), M100A25 (3/4), M100A25 (3/7), M200A17 (18/5), M200A12 (6/5), M200A11 
(32/3), M100A17 (18/5), M200A17 (13/7), M200A12 (6/5), and Anjasmoro comparison 
varieties. Morphological characterization is an observation of physical appearance that 
can be seen and measured such as hypocotyl color, feather color and flowering time. 
Morphological characterization has a disadvantage that is not necessarily showing the 
actual genetic diversity, due to environmental factors that affect plant morphology. 
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1 Introduction  

Soybean is the most important strategic food crop after rice and corn. Consumption of 

soy by the Indonesian people will certainly continue to increase annually considering some 

considerations such as population growth, increased per capita income, and public awareness 

of food nutrition [1]. This was strengthened by the analysis of soybean consumption 2016-

2020 by Bapennas [2] stating the demand for soybeans every capita in 2016-2020 was 

expected to continue to increase, the average every year increased by 14.79% 

The widespread projection of soybean crop harvest up to five years (2016-2020) is 
expected to decrease, on average down 2.90% every year [2]. According to the data of the 

Central Statistics agency [3], soybean production is decreasing in 2015-2017 that in 2015 

soybean production reaches 963.183 tons, in 2016 the soybean production reaches 859.653 

tons and continues to decline until the year 2017 which is only Reaches 538.728. Soybean 

production is not yet able to meet national needs. Fulfillment of national soybean needs is 

filled with imports that tend to increase annually [3]. 

One of the ways in increasing soybean production is by developing soybean-superior 

varieties. The development of varieties aims to obtain new varieties that have superior 

properties in accordance with the wishes of farmers. These superior properties include high 

productivity, short-term, pest-proof, adaptive to specific, and or have the advantages of certain 

compounds [4]. 
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The assembly of soybean's superior varieties is a dynamic activity and the syndicate, 
breeding procedure starts from increasing the diversity of plants through various means such 

as crosses, gene transformation, and mutation. After that proceed with selection That use a 

variety of methods (such as bulk methods, pedigrees, SSDS), output power tests, and multi-

location tests [5,6]. 

The introduction of varieties, to maintain the purity so that the uniform and excellence 

remain, need to study the morphological properties of plants such as growing type, color 

hypocotyl, color of flowers, fur color, flowering age, and quantitative properties such as crop 

height, seed size, and leaf size. Introduction or identification of superior varieties is a 

technique to determine whether the faced is true and the superior varieties are intended [7]. 

Characterization studies will make it possible to show out patterns of observable variability of 

the characters, such as quantitative characterization of fruit form also reveals a clear 
association between the fruit and seed forms. Characterization or identification is a condition 

of being able to release a new variety [8]. Characterization aims to produce a description of 

the plant that is important to mean as a guideline in genetic empowerment in breeding 

programs [9]. The characterization is also used to release varieties, the importance of 

characterization done to see the unique nature, and other characters of a new variety. 

Candidate varieties as intended in paragraph (1) can be removed if eligible: B. A complete and 

clear description is available, for accurate identification and recognition of varieties [10]. 

Therefore, this research aims to describe varieties from selected lines to be released into new 

superior varieties. 

2 Research Methods  

The research was conducted in October 2019 until December 2019 in the Pasar 1 Setia 

Budi Medan. The materials used in this study were the seeds of soybean seed selection results 

of Pedigri previous research and Anjasmoro as a comparative varietal, NPK fertilizer, 

insecticide-made of profenos 500g/L, bamboo, water and labels. The tools used in this 

research are metered, Polybag size 10 Kg, watering can, cameras, and stationery.  
Land preparation, measuring 9 m x 10 m, filling Polybag, thinning which is performed 

by leaving one plant per Polybag, fertilization done a week after planting and crop pest control 

using insecticide-active Profenofos (2g/Liter of water) is given from the age of 2 weeks. and 

adjust to the state of the crop. Weeding is done manually and using hoe according to weed 

conditions in the field. And watering is done according to conditions of soil conditions in the 

Polybag. 

The methods used in this study are roomy observation techniques and direct observation 

with morphological diversity based on UPOV guidelines parameters: Color hypocotyl, central 

leaf shape, lateral leaf shape, flowering time (HST), flower color, color Hair and plant growth 

type [11]. 

 

 

 



3 Results and Discussion

Table 1. Description of observation 

No. Name lines 

/ varieties 

Parameter Observation 
 

color 

hypocotyl 

central leaf 

shape 

lateral leaf 

shape 

flowering time 

(DAP) 

flower 

color 

hair 

color 

type of 

growth 

1 M100A25 

(2/7) 

Purple Ovate Rounded 

ovate 

34-35 Purple White Determinate 

2 M100A25 

(3/4) 

Purple Elliptical Rounded 

ovate 

34 Purple White Determinate 

3 M100A25 

(3/7) 

Purple Elliptical Rounded 

ovate 

34 Purple White Determinate 

4 M200A17 

(18/5) 

Purple Ovate Pointed 

ovate 

33-34 Purple White Determinate 

5 M200A12 

(6/5) 

Purple Elliptical Trullate 31-32 Purple White Determinate 

6 M200A11 

(32/3) 

Purple Ovate Pointed 

ovate 

34-35 Purple White Determinate 

7 M100A17 

(18/5) 

Purple Elliptical Pointed 

ovate 

35 Purple White Determinate 

8 M200A17 

(13/7) 

Purple Elliptical Rounded 

ovate 

35 Purple White Determinate 

9 M200A12 

(6/5) 

Purple Ovate Pointed 

ovate 

34-35 Purple White Determinate 

10 Anjasmoro Purple Elliptical Oval 35.7-39.4 Purple White Determinate 

               Note: DAP = days after planting     

 

Fig 1. Leaf shape of soybean plants 
 



Plant breeding with gamma-ray mutation is already done in many plants, mutations can 
occur naturally, but the frequency is very   low, also can be done in artificial ways. The 

planted soybean lines are the result from the induction of gamma-ray radiation of Anjasmoro 

varieties with a dose of 100 and 200 Gray radiation, the need for characterization or 

identification of soybean line to find the characteristic and kinship of properties The 

morphology of the line with its elder. Characterization can be used as a basis in grouping 

plants this grouping aims to determine the relationship between the plant genotypes and can be 

taken into consideration in the selection process. Selection through grouping will be effective 

when the properties of the group can be known [12]. Soybean has two colors hypocotyl that is 

green and purple, observation color Hypocotyl was can done at age 7 HST-14 HST color 

Hypocotyl closely related to the color of flowers, can be seen from the research shows the 

color of purple Hypocotyl will Purple flowers. All varieties of purple hypocotyl are exhibited 
purple flowers, while green hypocotyl exhibited white flowers [13]. In the treatment of 100 

and 200 Gray produces the same hypocotyl color as the older one. 

The leaves are the main organ in plants that play directly in photosynthesis and 

determine optimum photosynthetic capacity through various forms of adaptation mechanisms 

[14]. The observational character morphology of the leaves is important to know the soybean 

plant that has certain characteristics for the purpose of improving the character of the leaves of 

a plant [15]. Observations carried out on primary leaves and lateral leaves, observations of 

primary leaves were performed at the age of 14 HST and lateral leaves were carried out on the 

third leaf. The results obtained at line M200A12 (6/5) have a change in the shape of the leaves 

are Trullate leaves whereas in no line M100A25 (2/7), M100A25 (3/4), M100A25 (13/7) has 

leaf shape rounded ovate and line M200A17 (18/5), M200A11 (32/3), M200A12 (6/5) and 

M100A17 (18/5) did not appear to be real different with his elder, Pointed ovate, which refers 
to his old leaf shape. 

Soybean flowers are in perfect flower, pollination occurs when the flower crown is still 

closed which causes a slight cross-marriage percentage. The flowering time on no line 

M200A12 (6/5) is categorized as a medium but faster than its old 31-32 HST, line M200A17 

(18/5) 33-34 HST, line M100A25 (3/4) and M100A25 (3/7) 34 HST, and on other lines have 

the same flowering time with the old-35 HST. Factors that affect the age of flower discharge 

are temperature, duration of illumination and planting time, not all flowers will be pods even 

though there has been a perfect pollination of about 60% of the flowers fall before forming 

pods [16]. 

In soybean plants can be found a variety of morphological characters such as Trichome 

scattered throughout the surface of leaves, stems, and pods that vary according to varieties or 
types of soybeans [17]. Observations include white fur, light brown and dark brown. From the 

results of the observation of hair color all the lines are similar to the old is white.  

Observation of growth type includes growth and indeterminate. The growth type of 

soybean plant can be determinate and or indeterminate. The pattern of growth between the two 

types is called semi-determinate, on the type determinate, the vegetative growth stops after the 

flowering phase [18]. The observation shows that the growth of all lines is the same the as the 

Elder.  

 



3 Conclusion  

Based on the results of the Polymerization it can be seen that the radiation results of 100 

Gy and 200 Gy do not significantly affect the character color hypocotyl, flower color, fur 

color, and the type of growth. For the leaf shape there is a slight difference rounded ovate line 

M100A25 (2/7), M100A25 (3/4), M100A25 (13/7) and Pointed line M200A17 (18/5), 

M200A11 (32/64), M200A12 (6/5) and M100A17 (18/5), Line M200A12 (6/5) occur a 

change in the form of a triangular leaf. For the flowering age there are some lines that are 

experiencing a quicker change than the elder. The flowering age on the line of M200A12 (6/5) 

is categorized as a medium but faster than its old-31-32 HST, M200A17 (18/5) 33-34 HST 

and M100A25 (3/4) and M100A25 (3/7) 34 HST. For further studies it is advisable to identify 

through molecular genetics. 
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