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Abstract


The experiment was conducted for two years (2015 & 2016) at two locations (Fadis and Erer) with objective of evaluate and promote improved mung bean varieties for their wider adaptability and agronomic performance. The analysis of variance revealed that there was significant (p<0.05) difference among the varieties for their grain yield at Fadis and Erer. Rasa and Borada earned high grain yield percentage than that of the Arbeke and Standard check (shewarobit). Therefore, Rasa and (Borada) improved mung bean varieties were recommended for further demonstration to the respective area of Fadis, Erer and similar agro-ecologies. Key word: variety, mung bean and adaptability. 








Introduction


 
Mungbean is one of the most important pulse crops, grown from the tropical to sub-tropical areas around the world [1,2]. It is an important wide spreading, herbaceous and annual legume pulse crop cultivated mostly by traditional famers [3]. The crop is characterized by fast growth under warm conditions, low water requirement and excellent soil fertility enhancement via nitrogen fixation Yagoob & Yagoob [4]. Fertilization of this crop occurs through self-pollination without requirement of other pollinators like insects, water and wind [5]. Among legumes, mung bean is noted for its protein and lysine-rich grain, which supplements cereal-based diets [2,6]. The crop is utilized in several ways; seeds, sprouts and young pods are all consumed and provide a rich source of amino acids, vitamins and minerals [7]. The grain contains 24.2% protein, 1.3% fat and 60.4% carbohydrate [8]. It is also known to be very healthy and packed with a variety of nutrients such as vitamin B, vitamin C, protein, manganese and a lot of other essential nutrients required for effective functioning of the human health. Mungbean has low in calories and rich in fiber and easily digestible crop without cause flatulence as happens with many other legumes [6].

Climatic requirements of mung bean

Mung bean is a warm season crop requiring 90-120 days of frost-free conditions from planting to maturity (depending on the variety). The optimum temperature range for growth is between 27 °C and 30 °C. This means that the crop is usually grown during summer. Seed can be planted when the minimum temperature is above 15 °C. Mung beans are responsive to daylight length. Short days result in early flowering, while long days result in late flowering. However, mung bean varieties differ in their photoperiod response. Mung bean is considered to be heat and drought tolerant. Mung beans are propagated from seed. A seeding rate that will ensure a plant population of 200 000 to 350 000 plants/ha under dry-land conditions and 400 000 plants/ha under irrigation, is recommended.

According to ECXA [9], mung bean is being cultivated as a recently introduced crop in Ethiopia. As Asfaw et al. 2012 reported, in Ethiopia mung bean is mostly grown by smallholder farmers under drier marginal environmental condition and the production capacity is lower than other pulse crops. For resource poor farmers in Ethiopia, mung bean is mainly used as food, but growing it for income generation can also be important.

Importance of mung bean

Among pulses, mung bean is the most important cash crops in the world [7,10]. It is a vital crop in developing countries where it is consumed as dry seeds, fresh green pods or leaves due to its high protein, vitamin and mineral content. It is also consumed as forage or green pods and seeds as vegetables [11,12]. Primarily, the purposes of this crop are for its protein rich edible seeds and fresh sprout. The seed of mung bean mainly used for making soups, bread and biscuits [13]. Other than food it  is importance to assistance in normal use of land, water resource and enrichment of the soil through nitrogen fixation. Adaptation to short growth duration, low water requirement, ability to increase soil fertility and usefulness in crop rotation practices are also another significances of mung bean [12]. And also it has the Ability of improving soil fertility by fixing atmospheric nitrogen into available form with the help of rhizobia species for plant's growth and development are characters of mung bean [14,15].

Mung beans do best on fertile, sandy loam soils with good internal drainage and a pH in the range of 6.3 and 7.2. Mung beans require slightly acid soil for best growth. If they are grown in rotation, lime to attain pH of the most acid sensitive crop. Root growth can be restricted on heavy clays. Mung beans do not tolerate saline soils and can show severe iron chlorosis symptoms and certain micronutrient deficiencies on more alkaline soils. It is known that East Harerghe is predominated by cereal crops (particularly sorghum and rarely maize) production and chat. This monoculture makes the soil degradation and erosion. Rotation of cereals with legume crops is not practiced. Although now days some legumes are rarely grown on small scale around low (haricot bean, soybean,) and highlands (faba bean, field pea, lentil) of East Harerghe zone. Even though there are some pulse crops grown in the areas still the felt need of the community is not meet. The community has introduced this crop through ZOAP ROJEECT around Midhaga Tola in 2014 and their desire to this crop is highly increasing though the net yield per hectare is of the under production is low, due to its multiple uses locally and high demand in the market .

The mung bean variety which came through ZOA PROJECT has not assessed under the existing condition before distributed to the community and unknown sources and inferior in agronomic quality and low yield. Also it is single in number. No alternatives to use this type of varieties. Therefore, it was becoming very important to collect different improved varieties to evaluate for their wider adaptability to lowlands of East Harerghe areas.

Materials and Methods

Description of experimental site

The study was conducted under rain fed conditions at two location (Fadis; Boko site) and Erer sub-site. Fadis, is located at the latitude of 9° 07' north and longitude of 42° 04' east, inthe middle and lowland areas and at the altitude of 1702 meters above sea level, with a prevalence of lowlands. The area is situated at the distance of about 24km from Harar town in the southerly direction. The experimental area is characterized a slow land climate. The mean rainfall is about 860.4mm for the last five years. The rainfall has a bimodal distribution pattern with heavy rains from April to June and long and erratic rains from August to October. The mean maximum and minimum annual temperature are 28.2 °C and10.2 °C, respectively, for the last five years (Fadis Agriculture Research Center Metrological Station). Similarly the second study area, Erer valley of Babile Woredas, is located at 34km from Harar city in eastern direction in eastern part of Ethiopia in Oromia Regional State at lowland of Harerghe Zone. The area receives an average annual rainfall of about 400-600mm. The altitude of the area lay between 9502000 meters at sea level.

Experimental materials

Four mung bean varieties were used as the experiment materials. These planting materials were collected from different Agricultural research center. Two varieties (Borada and Rasa) were collected from Melkasa Agricultural Research Center, one variety (Arbeke) from Tigrai Regional state and one variety (Shewarobit) from ZOA project. The study was conducted under rain fed for two consecutive years during 2015 and 2016. The experimental plots were laid out in Randomized Complete Block Design (RCBD) with three replications. All quantitative data (Flowering date, Maturity date, Pod per plant, Seed per pod and Grain yield (kg/ha) were collected. Data were analyzed using GenSTAT statistical software package and mean values or Least Significant Differences (LSD) were compared using the procedures of Duncan's at the 5% level of significance.

Results and Discussion


Table 1: Combined mean of grain yield, pod/plant and seed/pod of mung bean across location (Fadis and Erer) of 2015

[image: ]





NB: L.s.d: Least Significant Difference; Cv: Coefficient Variation; St: Standard; NS: Not Significant

The results of the first year (2015) showed that there was Flowering date, Seed per pod, Pod per plant and grain yield. no significant difference on maturity date at two locations Maximum grain yield 786.8kg/ha was harvested from Borada (Fadis and Erer). But significant difference was observed on: followed by Rasa (662.1kg/ha). Maximum number of pod per plant 14.5 and number of seed per pod 10.3 were observed on Rasa. Minimum numbers of pods per plant 8.3 on Arbeke and minimum numbers of seeds per pod 8.2 on St Check. The result shows that flowering date, maturity date, pod per plant and seed per pod has no significant difference over locations (Fadis and Erer) in 2016 were as grain yield show significance difference at p<5%. The maximum grain yield were collected from Rasa (644.5kg/ha) and Borada (644.4 kg/ha). The minimum grain yield was harvested from Arbeke (419.8kg/ha). The analysis of variance revealed that there was significant (p<0.05) difference among the varieties for their grain yield at Fadis and Erer. Rasa and Borada earned high grain yield percentage than that of the Arbeke and Standard check (shewarobit) (Table 1).

From analysis of ANOVA the overall mean interaction of location and years; flowering date pod per plant, seed per pod and grain yield shows significant differences (5%). From our observation the Arbeke and standard check varieties were highly infected with Cercospora leaf spot disease. Similar study conducted by Chadha [16] reported that all parts of crop plant including root, stem, branches, petiole, leaves, pods and seeds of the crops are vulnerable to disease and pest. Ashrar [17] considered the low yield potential of mungbean is due to susceptibility to insect pests, and diseases [18] (Table 2 & 3). 



Table 2:  The combined mean of yield and yield related parameter of mung bean at Fadis and Erer for 2016 production year
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NB: L.s.d: Least Significant Difference; Cv: Coefficient Variation; St: Standard; NS: Not Significant




Table 3:  overall location and year interaction of flowering date, maturity date, pod per plant, seed per pod and grain yield (kg/ha).
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NB: L.s.d: Least Significant Difference; Cv: Coefficient Variation; St: Standard; NS: Not Significant

From this graph the varieties Arbeke and shewarobit were Borada and Rasa varieties have resistant reaction against the highly susceptible to Cercospora leaf spot disease where as diseases (Figure 1).
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Figure 1:  Cercosporal leaf spot diseases reaction. 

 



Except maturity date all the parameters; flowering date, pod per plant, seed per pod and grain yield were showing significant differences among the tested varieties at both locations and years.

Therefore, Rasa and Borada improved mung bean varieties were recommended for further production to the respective area of Fadis, Erer and similar agro-ecologies.
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