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Abstract       Improvement and exploitation of species and new varieties are 
key factors in improving and developing of agriculture and economy in 
general. New plant varieties with higher nutritional quality and production 
yields, disease and pest resistant, able to perform in suboptimal conditions 
(drought, less fertile soil, low intake of fertilizers and pesticides) and suitable 
to ecological system are increasingly required by farmers and consumers. In 
our country there are no approved or patented varieties for Phaseolus aureus 
species. The present work presents the results of a rigorous program 
designed to improve the species potential use, to obtain genotypes with 
shorts periods of vegetation and superior qualitative and agronomic features, 
 suitable to perform in conventional and ecological system in our climate 
condition. Our developed genotypes exhibit superior value, in term of yield, 
vegetation period, protein content, oil content and sprouting capacity.   
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Plant genetic resources for food and agriculture are the 

basis of global food security. They comprise diversity 

of genetic material contained in traditional varieties, 

modern cultivars, crop wild relatives and other wild 

species. Genetic diversity provides farmers and plant 

breeders with options to develop, through selection and 

breeding, new and more productive crops 1. 

Innovation in plant breeding is necessary to meet the 

challenges of global changes such as population 

growth and climate change. 

Because of increase of world population and 

the need to protect the environment, the resources of 

land and water have to be used more efficiently for 

crop production. On the basis of FAO statistics, food 

production must be doubled between 2000 and 2050. 

Additionally, consumers demand healthy food and high 

value ingredients 2. The tremendous progress in 

agricultural research was accomplished related with 

useful traits for pest resistance, disease, herbicide and 

stress tolerance and improved product quality and 

productivity, largely based on improved plant varieties. 

So, plant breeding has benefits that extend beyond 

increasing food production. Despite increasing 

awareness of the need to move away from monoculture 

cropping systems that depend of inorganic N fertilizers, 

not enough attention has been given to the crucial role 

that increased use of legumes will play for agriculture´s 

sustainability. The great potential of legume species for 

reducing the environmental impact of agriculture and 

providing high-quality food and feed sources was 

highlighted from various points of view, but concerns 

about current limitations to growing and using legumes 

were also current challenges for researchers all over the  

world. According with previous results, Phaseolus 

aureus exhibits multiple benefits at farm and entire 

ecosystem level: (a) protein source for human and 

animal consumption (b) high capacity for nitrogen 

fixation and thus recovery of soil fertility, enormous 

benefit to entire agro-ecosystem (c) high potential for 

use as green manure (d) multiple usefulness in 

obtaining: biofuels, pharmaceuticals (e) diversification 

by introducing in culture systems (6) prevent soil 

erosion by practicing intercropping system.  

 

Materials and Methods 
 

The proposed research methodology and 

techniques were conducted at Vegetable Research and 

Development Station, Bacau and were designed as 

laboratory and field experiments on a diverse 

biological material, with valuable genetic origin, 

obtained in different germplasm exchanges with 

different gene banks. 

The study involved field observations and 

measurements for establishment of ecological 

adaptability expressed in blooming intensity, pods 

development,  production potential and quality of 

varieties to EU standards, on a collection of 20 

genotypes. 

The laboratory study was coordinated for: 

detection of candidate genes for quantitative characters 

and resistance transmission – assisted selection of 

markers; determination of seed quality - investigations 

of protein content, carbohydrates content, sprouting 

and antioxidant capacity. Working method for 

obtaining genetic material was simple repeated 
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individual selection. It was followed the separation of 

all genotypes (phenotypes) by repeated individual 

selection based on key quality characteristics: leaf and 

stem color, flower color, pod color, color, shape and 

grain size, the degree of resistance to pathogens and 

pests attack. The selection was made throughout the 

growing season: at the stage of seedlings, the mass 

flowering stage, maturity of pods, and physiological 

maturity of grain. 

From entire genetic material were retained in 

study six populations. These lines were uniform and 

showed no segregates. Valuable lines were studied in 

comparative cultures. 

 

Results and Discussions 
 

Grain legumes, as mung bean are underused 

by Romanian farmers mainly due to the yield 

inconsistency and also because of low promotion of 

this species and its benefits for entire environment.  In 

this purpose, after we test the suitability cultivation of 

species in different location in North East part of 

Romania, for example Iasi and Bacau, we designed a 

pre-breeding and breeding program in order to develop 

new Phaseolus aureus genotypes  for a healthy and 

sustainable agriculture. 

Breeding and creation of new varieties and 

their cultivation technologies represent an urgent 

requirement of Romanian farmers and consumers. 

They are facing with a number of problems caused by 

the lack of Romanian variety adapted to the 

environmental conditions with quantitative properties 

and outstanding quality. Our main research objective 

was to develop new varieties featured by short 

vegetation periods (110-120 days), with mass 

maturation phases (for a single harvest), MMB high 

value, with high and stable yield, minimum 1.8 t ha
-1

, 

with reduced sensitivity to photoperiod and 

temperature, and with resistance / tolerance to biotic 

and abiotic stress. 

The success of a breeding program is mostly 

dependent on genetic variation availability in 

biological material. Evaluating and understanding 

existing variability in the germplasm is important and 

leads to its effective utilization.  

Seed and pods size per plant are the main 

yield contributing factors in mungbean, but the former 

trait is more stable compared to the latter trait under 

environmental fluctuations. High yielding genotypes 

developed through improvement in seed yield may 

produce stable yield under fluctuating environment 

compared to the genotypes developed by increasing 

number of pods per plant 3. 

Table 1 displays dates regarding the 

morphological characterization, phenological 

observation on our developed genotypes.  The most 

important parameter for farmers is the yields and the 

main purpose is to obtain maximum yield with 

minimum input. The developed genotypes are 

distinguished by significant yields, 2.0 t ha
-1 

at
 

Teodora, respectively 2.8 t ha
-1

 at Alexa. 

Table 1  

Morphological and yield features of developed genotypes 

Investigated parameter 
Name of developed variety 

Control 
Teodora Alexa 

Phenological items    

days till flowering 34±2 28±2 35±1 

days till the pod set up 46±1 32±2 50±2 

duration of vegetation period 114±1 102±1 132±2 

days between first flowers – end vegetation 80±1 70±1 85±1 

days between pods set up – end vegetation 70±1 73±1 80±2 

Plant features    

length of strains (cm) 30±0.5 70±0.8 67±1.5 

number of nodes from base to the first fertile node 3±1 5±1 5±2 

number of flowers in inflorescence 6±1 12±1 5±1 

foliage color green dark green light green 

unmaturate pod color green green  

maturate pod color yellows black brown 

grain color green dark green dark green 

Items related to yield potential    

pod’s length (cm) 6.5±1.5 12±2.1 4.5±0.4 

pod’s weight (g) 2.1±0.2 1.1±0.4 1.5±0.2 

pod’s thickness 0.5±0.1 0.3±0.1 0.4±0.2 

number of  pods per plant 123±4 143±5 98±3 

number of seed per pod 4±2 7±3 4±1 

weight of 1000 seeds - dry stage (g) 91±0.5 50±0.8 43±0.3 

Yield (t ha
-1

 seeds) 2.0±0.1 2.8±0.1 1.6±0.2 

Values are the means ± standard deviation of triplicate determinations. 
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Table 2 

Seed quality of developed genotypes 

Investigated parameter at seeds 
Name of developed variety 

Control 
Teodora Alexa 

Dry mater (g plant
-1

) 16.3±0.2 14.5±0.1 11.2±0.1 

Protein content (%) 29.3±0.5 28.7±0.4 24.12±0.3 

Oil content (%) 25±0.4 24±0.5 18.5±0.2 

Sprouting capacity (length of sprouts – cm - 6-8 days 

after soaking) 9.00±0.2 8.1±0.15 7.3±0.25 

Values are the means ± standard deviation of triplicate determinations. 

 

Our developed genotypes showed high values 

29.3±0.5 % at Teodora and 28.7 ±0.4% at Alexa 

proteins content in seeds, higher comparing other 

reports. Our developed genotypes accomplished higher 

protein content comparing control variant. The 

difference between the protein content in Teodora 

seeds and control was 5.18% and 4,58% between 

Alexa seeds and control variant. Comparing for 

example with soybean, which have (35- 45 %) protein 

content, our mung bean genotypes recorded a lower 

level of protein this fact being a species feature. In any 

case, the high content of proteins recomends mung 

bean seeds as a good substitution of animal proteins in 

human diet. Plant protein isolates are the most refined 

forms of proteins. In order to produce a high protein 

food, the protein in a legume may have to be 

concentrated and isolated from the legume 4. 

The oil content in seeds of our mung bean 

genotypes is relatively low, no significant difference 

between them. The highest amount of oil content was 

registered in Teodora seeds, 25±0.4%. 

The seeds of Alexa genotype recorded only 

24±0.5 %. Both values are significant bigger than the 

value reported by the control variant.  

Literature mentioned among 198 globally 

reported mung bean insect pests, 64 species attack the 

mung bean crop, including thrips (Megalurothrips 

distalis) and gram pod borer (Helicoverpa armigera). 

Whitefly (Bemisia tabaci), Bihar hairy caterpillar 

(Spilosoma obliqua), green semi-looper (Anomis 

flava), legume pod borer (Maruca vitrata), bean mite 

(Polyphagotarsonemus latus) and black aphid (Aphis 

craccivora) are the most critical insect pests of mung 

bean that lead to heavy losses and sometimes total 

failure of the crop. Attack evaluation was made on the 

basis of its average intensity, according to rating scales 

established based on the modified Cobb scale with 10 

levels of attack from 0 to 9, in proportion to the 

damaged surface, together with some elements of 

descriptive method according to the main gradually 

symptoms of the disease.  In our climate condition the 

developed genotypes exhibit resistance to 

Xanthomonas campestris pv. phaseoli and 

Colletotrichum lindemuthianum. 

 
 

 

 

Conclusions 
 

The development of new improved legumes 

suitable to biological and conventional system, can 

solve a lot of other problem strictly related on the 

current state of the field (1) ensure proper ways to 

provide safe and sufficient food, (2) detect alternative 

sources of food for judicious use of resources, (3) 

decrease the agricultural input for conserve the quality 

of environment, biodiversity conservation, 

improvement of soil fertility. Mung beans are a 

valuable source of food proteins. Their exploitation is 

expected to grow in relation of a growing world's food 

needs. 

The breeding and exploitation of new varieties 

is a decisive factor in improving rural income and 

overall economic development. The presented 

genotypes are the only two Phaseolus aureus 

genotypes patented in Romania at the current moment. 
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