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Abstract 
Lupin is a significant legume crops to maintain the sustainable farming prac-
tice. It is important to analyze production and utilization trends to forecast 
future trends and create good insights. The CSA published data, recorded in 
2001/02 until 2017/18 cropping seasons, were used for analysis using Excel 
and SPSS version 21. Inconsistent trends of Lupin productions were recorded 
in Ethiopia, South Africa and Egypt, but increasing in Morocco. In Ethiopia, 
the productions were ranged between 48,326 and 443,705.05 quintals. All the 
recorded yields were ranged between 3.22 and 16.65 q/ha and declined in 
2009/10-2012/13 and increased trends in 2015/16-2017/18 cropping seasons. 
In Ethiopia, about 95.85% of land coverage and 99.29% of total productions 
accounted from Amhara region in 2017/18 cropping season and Benishangul 
Gumz region is the second producers. West Gojam and Awi zone are the first 
and the second, which accounted major productions in the country. Out of 
the total production, 44.61%, 53.28% and 50.48% in 2009/10, 2011/12 and 
2017/18 were utilized as sales respectively. The major Lupin production, in 
2009/10 (Amhara and Benishangul Gumz), 2010/11 (Benishangul Gumz and 
Oromia) and 2011/12 (Southern Nation Nationalities and Peoples Regional 
state), were utilized as household consumption. In Amhara region, the ma-
jority of the productions were utilized for sales in 2009/10, 2011/12 and 
2017/18 cropping seasons. This indicated that the percentage of utilization 
showed inconsistent trends and mostly used as sales. In Ethiopia, inconsistent 
trends of Lupin will be continued in the next four years. 
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1. Introduction 

Lupin is characterized by wide range of varieties with about 300 different species 
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[1]. Of these, only four of L. albus (white lupin), L. angustifolius (blue lupin), L. 
luteus (yellow lupin) and L. mutabilis (Pearl lupin) gained agricultural impor-
tance [2]. It is cultivated around the Mediterranean and in the Nile valley, ex-
tending to Sudan, Ethiopia as well as some parts of Southeastern and Southern 
Africa [3].  

Australia is the largest producer of lupine in the world, followed by Europe 
[4]. Similarly, the crop is produced in different parts of Ethiopia; particularly in 
two regional states; Amhara and Benishangul Gumuz, the former being the larg-
est producer [3] [4]. It is mostly cultivating in West Gojjam and Awi zones of 
Amhara. The Ethiopian lupine cultivation, genetic improvement and utilization 
remain far behind the other pulse crops [5]. In Ethiopian farming system, white 
lupin is producing as a sole or intercropping with other crops [2]. However, the 
annual coverage, production and yields showed inconsistent trends.  

Lupins are important legume crops that form a critical part of sustainable 
farming systems [6]. Globally, it is used for livestock, poultry feed and fertilizing 
the soil [4]. It’s nature of adaptation to wide range of climates also making it an 
attractive crop [4]. Lupin is relatively more tolerant to several abiotic stresses 
than other legumes, and has a high potential for the recovery of poor and pol-
luted soils [7]. Beside to this, it is effective in raising soil fertility via symbiotic 
nitrogen fixation and mobilization of soil phosphorus [8].  

Lupin plays a great role in keeping human health by providing proteins, fats 
and carbohydrates. It is also serving as a source of different food items and food 
additives [6]. Its flour can be added to pasta, crisps, bread and emulsified meat 
products to increase nutritional value, aroma as well as modify the texture of the 
products. It is known as “Gibto” in Ethiopia, which is used as roasted bean “ko-
lo” and to prepare local alcoholic drink “katikala”, and other food products [9]. 
The seeds are rich in protein, ranging from 30% to 40% of whole seeds [6]. It is 
often used in the bakery industry, especially in European countries for the last 
few years [4]. Similarly, the majority of the production is utilized for sales. This 
indicated that the household utilization is not accustomed in case of Ethiopia. 
Therefore, it is vital to analyze the production and utilization trends in the zonal, 
regional and country level. 

2. Methodology 
2.1. Coverage of the Survey 

Secondary data of Annual Agricultural Sample Survey were used from CSA pub-
lished data of Ethiopia ranged from 2001/02 until 2017/18 cropping seasons 
[10]-[22]. The CSA recorded all the crops data throughout the year; however, 
the analyses were not extracting the specific crops. Therefore, Lupin coverage, 
production and productivity were selected out via cross-cheeked system from 
the many cereal and pulse crops, which were recorded in different seasonal 
cropping published by CSA [10]-[22].  

All recorded data of CSA collected from lupin producing regions of the coun-
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try was analyzed to determine the trends of Lupin area coverage, production and 
yields (Figure 1).  

2.2. Selections of Lupin 

In Ethiopia, Lupin are underutilized crops, however it play a key role to treat 
malnutrition. Lupins have twice as much protein as beans, chickpeas, lentils and 
other legumes [23]. However, the land coverage, production and yield status 
showed high fluctuation trends. Therefore, this analyzed concern on the underu-
tilized legume crops. 

2.3. Model Selection 

Forecasting of area and production using the best fitted methods, were Extracted 
via generated the data and building ARIMA models to predict the future values. 
Therefore, ARIMA and Simple model were used to analyze the given data [24]. 

2.4. Data Analysis 

The data were analyzed through descriptive statistical analysis, excel and SPSS 
version 21. The data is presented using figures [25]. 

3. Results and Discussion 

The total production record of 14 years data indicated that inconsistent trends of 
increasing and decreasing of total harvested coverage (ha), production (q) and 
yield (q/ha) of Lupin in Ethiopia, South Africa and Egypt, but increasing in Mo-
rocco. As confirmed [1] stated that high genetic diversity of White Lupin lan-
draces were observed in Ethiopia, Egypt, Morocco and Spain, through ISSR, 
AFLP, SSR and DArT marker. In Morocco, different samples of Lupin were col-
lected to evaluate and identify the best lines [26]. This breeding technology was 
the result that has been maximizing and sustaining the productivities of it in 
Morocco. Likewise, yields of Lupin showed upward trends in South Africa from 
2010/11-2017/18 harvesting years. Yield (q/ha) was high in Egypt, but it showed 
inconsistent trend. Comparatively, the production and yields of Lupin in Ethi-
opia showed a high degree of fluctuation (Figure 2 and Figure 3). The low pro-
duction and yields might be the lack of sustainable agronomic practice in the 
country.  

In Ethiopia, the productions were recorded between the range of 48,326 and 
443,705.05 quintals in 2003/04 and 2011/12 cropping seasons respectively 
(Figure 4). All the recorded yields were ranged between 3.22 and 16.65 q/ha in 
2003/04 and 2009/10 cropping seasons respectively (Figure 5). It showed de-
clined trends in 2009/10-2012/13 and increased in 2015/16-2017/18 cropping 
seasons. This some increment of yields might be the released of some improved 
varieties in Achefere (West Gojjam) with the help of Andassa Agricultural Re-
search Center. At regional level, the overall trends of Lupin production also ob-
served high degree of fluctuations (Figure 4 and Figure 5). Also [2] showed 
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similar results in the country. This indicates that the crop gained less attention 
by the government, lack of well-known improved varieties, and lack of aware 
farmers might be the cause of its decline. The case of Lupin production prob-
lems in Ethiopian also showed in Europe, which was declined steadily during the 
second half of the 20th century, mainly because of low productivity driven by 
seasonal variability, the low price of lupin grain, and EU policies favoring the 
importation of soya bean [7]. A similar result in Ethiopia was confirmed [27], 
due to less disease resistant, high alkaloids contents, low desirable and bitter va-
rieties.  

These results revealed that Amhara and Benishangul Gumz regions were a 
major lupin producer and the former is the leading, which accounted the largest 
production in the country. As the graph (Figure 6 and Figure 7) showed that 
the overall trends of Lupin were inconsistent in both regions of Ethiopia. In  

 

 
Figure 1. A major Lupin producer regions and zones of Ethiopia. 

 

 
Figure 2. Trends of land coverage (ha) and its production (q) of lupin in Four African 
countries.  
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Figure 3. Trends of lupin yields (q/ha) in the four African countries.  

 

 
Figure 4. Trends of land coverage and production (q) of Lupin in Ethiopia.  

 

 
Figure 5. Trends of Lupin yields (q/ha) in Ethiopia. 
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Figure 6. Trends of land coverage and production of Lupin in Amhara and Benishangul 
gumz.  

 

 
Figure 7. Trends of Lupin yields (q/ha) in Amhara and Benishangul gumz regions. 
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wi and Finoteselam in the mid altitude of 2095 and 1935 m.a.s.l respectively and 
Kossober 1 and Kossober 2 in the high-altitude (relatively cold) of 2610 m.a.s.l. 
Similarly, Result by [8] supported that improved sweet lupin seed were recorded 
only at South Achefer (West Gojam) district due to interventions of Andassa 
Agricultural Research Center, but not in Machakel, Sekela (East Gojam) and 
Dera (South Gondar) districts due to lack of inputs and awareness. 

3.2. Lupin Commercialization and Utilization  

In Ethiopia, the major production 44.61% of 416,759.00 quintals (2009/10), 
53.28% of 443,705.05 quintals (2011/12) and 50.48% of 246,294.20 quintals 
(2017/18) were utilized for sales (Figure 10). This result was confirmed to [8] 
and stated that consumption of lupin at the farm household level is limited 
(35%) due to a social taboo that says, “Lupin is for the poor and it is unsuitable 
nutrition”. Therefore, farmers were not aware about the utilization customs the 
plant as a household consumption. As shown below Figure 10, the percentage of 
utilizations similarly showed some inconsistent trends like production and 
yields. 

In Amhara, Benishangul Gumz, Oromia and SNNPR, 46.2%, 55.83% and 
64.67%, 67.5%, and 67.86% of the total productions were utilized as household 
consumption respectively (Figure 11). In Amhara region, the majority of the 
productions were utilized for sales in 2009/10, 2011/12 and 2017/18 cropping 
seasons. Similarly, [8] reported that most farmers produce lupin for market and 
very few for livestock fattening at West Amhara Region, Ethiopia. Similarly, the 
utilization of Lupin in the regional level showed inconsistent trends as shown 
below (Figure 11). 

In East Gojjam, West Gojjam, Awi and Metekel, the majority of the produc-
tions were utilized for sales. This indicated that most of the producers could not 
utilize as a human consumption (Figure 12).  

 

 
Figure 8. Trends of land coverage and production of Lupin in West Gojjam and 
Awi zones.  
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Figure 9. Trends of Lupin yields (q/ha) in West Gojjam and Awi zones of Amhara region.  

 

 
Figure 10. Utilization trends of Lupin in Ethiopia.  

 

 
Figure 11. Lupin utilization trends in regional level of Ethiopia. 
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Figure 12. Lupin utilization trends in Amhara region of Ethiopia. 
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In Ethiopia, availability of desirable varieties was one of the key problems to 
maintain the sustainability of the production. The local varieties being used by 
farmers have several undesirable characteristics, such as low yield potential, sus-
ceptibility to major diseases and high contents of alkaloids [27]. Lupin generally 
contains about twice the protein found in those legumes normally consumed by 
humans [9]. As [27] concluded that sweet narrow-leafed lupin produced the 
highest forage and grain yield, which were most suitable for the traditional lupin 
growing area; however, white lupin was sensitive to Fusarium wilt. Therefore, 
there is a need to develop well-adapted white lupin varieties with farmers’ pre-
ferred traits including high grain yield, low alkaloids level and resistant to major 
lupin diseases [28].  

4. Conclusion and Recommendation  

Lupin harvested area, production and productivity show inconsistent trends in 
some parts of African country including Ethiopia. In Ethiopia, all the recorded 
yields were ranged between 3.22 and 16.65 q/ha and it showed declined and in-
creased trends. About 95.85% of land coverage and 99.29% of total productions in 
the country accounted from Amhara region in 2017/18 cropping season and Be-
nishangul Gumz region is the second producers. Most of the productions are li-
mited in Amhara region particularly in west Gojjam and Awi zones. In Amhara 
region, the major productions were utilized for sales in 2009/10, 2011/12 and  

 

 
Figure 13. Future trends of Lupin in some parts of African Country. 
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Figure 14. Future trends of Lupin coverage and production. 
 
2017/18 cropping seasons. This indicated that the ratio of utilization showed in-
consistent trends. Therefore, 1) breeding low alkaloid content, high disease re-
sistant and high yield varieties, 2) creating visual aware about the nutrient value, 
3) government and agricultural extension workers must be give prior attention, 
4) maximizing the marketing value chains of the crop, which is the only instru-
ment maximizing the productivity and its utilization as household consumption. 
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Appendix  
Table A1. Land coverage, production and yields of Lupin in some African Country (2001-2017). 

Year 
Area in 
Egypt 
(ha) 

Production 
(q) in 
Egypt 

Area in 
Morocco 

Production 
in morocco 

Area in 
South 
Africa 

Production 
in South 
Africa 

Area in 
Ethiopia 

(ha) 

Production  
(q)in 

Ethiopia 

Yield 
(q/ha) in 

Egypt 

Yield 
(q/ha) in 
Morocoo 

Yield (q/ha) 
in South 
Africa 

Yield 
(q/ha) in 
Ethiopia 

2001 2493 40,050 30,633 200,520 14,785 163,380 7252.36 59,713.78 16.065 6.55 11.05 8.23 

2003 2413 39,440 39,812 259,540 10,100 40,400 15,016 48,326 16.35 6.52 4 3.22 

2005 1478 27,860 48,013 314,400 14,100 141,000 13,936 123,318 18.85 6.55 10 8.85 

2006 1500 28,000 52,105 341,830 16,000 144,000 25,526 287,173 18.67 6.56 9 11.25 

2007 1574 28,850 56,181 369,260 14,000 133,000 26,398.84 165,541.58 18.33 6.57 9.5 6.27 

2008 1302 23,840 60,243 396,690 12,518 120,440 20,469.4 172,411.3 18.31 6.59 9.62 8.42 

2009 1482 28,810 64,289 424,110 11,826 109,970 25,033.25 416,759 19.44 6.6 9.3 16.65 

2010 1503 30,770 68,320 451,540 11,788 107,490 14,284.15 196,154.18 20.47 6.61 9.12 13.73 

2011 1531 31,670 72,336 478,970 11,741 108,350 34,229.45 443,705.05 20.68 6.62 9.23 12.96 

2012 764 15,510 76,338 506,400 11,746 109,680 33,170.03 368,807.7 20.3 6.63 9.34 11.12 

2014 546 9320 84,297 561,260 11,724 112,040 15,545.36 176,905.8 17.07 6.66 9.56 11.38 

2015 334 7250 88,254 588,690 11,579 111,930 16,788.2 187,166.88 21.73 6.67 9.67 11.15 

2016 208 3470 92,198 616,120 11,524 112,660 19,907.89 274,066.82 16.65 6.68 9.78 13.77 

2017 224 4200 96,126 643,550 11,484 113,530 17,877.23 246,294.2 18.75 6.7 9.89 13.78 

Sources: CSA [10]-[22]. 
 
Table A2. Lupin production in Ethiopia. 

year Area harvested (ha) Production (q) Yield (q/ha) 

2001 7252.36 59,713.78 8.23 

2003 15,016.00 48,326.00 3.22 

2005 13,936.00 123,318.00 8.85 

2006 25,526 287,173 11.25 

2007 26,398.84 165,541.58 6.25 

2008 20,469.40 172,411.30 8.42 

2009 25,033.25 416,759.00 16.65 

2010 14,284.15 196,154.18 13.75 

2011 34,229.45 443,705.05 12.96 

2012 33,170.03 368,807.70 11.12 

2014 15,545.36 176,905.80 11.38 

2015 16,788.20 187,166.88 11.15 

2016 19,907.89 274,066.82 13.77 

2017 17,877.23 246,294.20 13.78 

Sources: CSA [10]-[22]. 
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Table A3. Lupin production in Amhara and Benishangul gumz. 

Year 
Area harvested (ha) 

in Amhara 
Production (q) in 

Amhara 
Area harvested (ha) in 

Benishangul gumz 
Production (q) in  
Benishangul gumz 

yield (q/ha) in 
Amhara 

Yield (q/ha) in  
Benishangul gumz 

2008 19,616.63 171,554.65 120 840 8.75 7 

2009 24,890.64 415,310.94 89 1,448 16.69 16.27 

2011 33,774.69 442,832.66 152.03 760 13.11 4.99 

2012 32,824.40 368,645.35 54.4 75.93 11.23 1.4 

2017 17,135.36 244,558.66 70.03 861.28 14.27 12.3 

Sources: CSA [10]-[22]. 
 
Table A4. Lupin production in West Gojjam and Awi zones. 

Year 
Area harvested (ha) 

in West Gojjam 
Production (q) in  

West gojjam 
Area harvested (ha)  

in Awi 
Production (q) 

 in Awi 
Yield (q/ha) in  
West Gojjam 

Yield (q/ha) 
in Awi 

2006 9356.01 100,200.27 5467.01 60,953.58 10.71 11.15 

2007 7283.16 52,222.93 6429.58 29,645.95 7.17 4.61 

2008 7559.49 66,051.14 4439.65 57,128.57 8.74 12.87 

2010 3409.51 86,216.75 5328.69 55,839.32 25.29 10.48 

2011 9531.01 100,990.73 13,295.71 144,612.98 10.6 10.8 

2012 6974.38 90,757.18 14,720.99 154,653.04 13.01 10.51 

2015 6442.55 74,288.13 5223.83 49,484.52 11.53 9.47 

Sources: CSA [10]-[22]. 
 
Table A5. Lupin utilization in Percent. 

Year Country Total Production  (Quintal) Household Consumption Seed Sale 

2011/12 Ethiopia 443,705.05 29.64 12.68 53.28 

2011/12 Amhara 442,832.66 27.51 12.66 55.14 

2011/12 South Gondar 180,733.11 32.36 11.71 55.38 

2011/12 East Gojjam 16,495.83 37.57 6.93 54.07 

2011/12 West Gojjam 100,990.73 33.77 14.98 47.91 

2011/12 Awi 144,612.98 17.04 12.71 61.04 

2011/12 Benishangul gumz 760.14 40 10 50 

2011/12 Metekel 760.14 20 13.33 66.67 

2011/12 SNNPR 112.25 67.86 17.86 14.29 

2010/11 Ethiopia 196,154.18 48.62 11.38 38.07 

2010/11 Amhara 194,569.95 46.21 11.86 40.12 

2010/11 South Gondar 37,529.39 74.78 8.84 15.22 

2010/11 East Gojjam 14,984.48 32.08 8.75 59.17 

2010/11 West Gojjam 86,216.75 39.68 8.51 47.32 

2010/11 Awi 55,839.32 30.67 18.18 50.49 

2010/11 Oromia 254.43 67.5 7.5 20 

2010/11 Benishangul gumz 1329.80 64.67 12 23.33 

2010/11 Metekel 1329.80 64.67 12 23.33 

Sources: CSA [10]-[22]. 
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