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Abstract 

 

The varietal behavior of six quinoa genotypes (Giza1, Sajama, Santa Maria, Q102, Q29, Q27 and Q18) 

was monitored under arid conditions of Oued righ region. The adopted experimental device is of random 

block type (with four blocks).Measurements 

included emergence rate, seed yield and thousand kernel weight. The obtained results showed that all the 

genotypes tested detected an adaptive potential to the extreme edapho-climatic conditions of the arid 

environment with a high germinating rate for all genotypes. The best yield was in favor of genotype Q102 

(302.21g m
-2

). While, the lowest yield was recorded by the Santa Maria genotype which recorded a yield 

of the order of (203.33 g m
-2

). The obtained results show that quinoa holds great promise as a new crop in 

the agricultural production systems in south of Algeria adapts very well with the pedoclimatic conditions 

of Algeria. 
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INTRODUCTION 

 

Quinoa (Chenopodium quinoa Willd.) is an annual grain plant native to the Andean region of 

South America. This plant adapts to different zones range from sea level up to 4000 m altitude 

with its rich genetic diversity [1]. 

 

Its main nutritional value is its balanced and complete composition of essential amino acids, 

comparable to that of milk and higher than that of wheat and other cereals [2]. Quinoa offers a 

mineral content (Ca, K, P, Mg, Fe and Zn) and vitamins (B1, B9, C and E), higher than that of 

conventional cereals [3]. 

 

In addition to having a very high nutritional value, quinoa is very resistant and grows where 

other varieties no longer produce. This plant is known by resistance to various abiotic stresses 

such as salinity, drought and high evapotranspiration rate [4, 6, 7, 8]. 

         

For these reasons, the benefits of quinoa offer opportunities for an alternative commercial crop, 

promising to be grown in arid and semi-arid environments that are prohibitive for other species 

and may therefore be able to use soil and high salinity waters in a sustainable and productive 

way. The introduction of quinoa cultivation in Algeria opens up great prospects for development, 

because of the adaptation of this plant associated with cereals to arid climates. 
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It is within this framework, that we proposed to study of the agronomic performance of different 

quinoa genotypes under arid conditions of northeast of the Algerian Sahara. 

 

MATERIAL AND METHODS 

 

Ecological context of study site 

 

The trial was conducted in private farm’s in the Oued righ area in the Northeast of the Algerian 

Sahara (32 ° 54 'to 39 ° 9' North and longitude 05 ° 50'to 05 °75 'East). The climate of the Oued-

Righ region is arid with a monthly average temperature ranging from about 5 ° C in winter to 40 

° C in summer. The study site soil is characterized by a sandy texture, an alkaline pH, a high 

electrical conductivity (CE1/5) and low percentage of C org and Nt % (Table 1). The water used 

for irrigation is characterized by an electrical conductivity of 7.65 dS m
-1

 and a pH of 8.6. 

According to the classification established by [9], the water used is inadequate for irrigation in 

ordinary conditions, but it can be used when soils are permeable with good drainage. 

Table 1. Physical and chemical soil of experimental field  

 

 

 

Experimental design and trial conduct 

The field experiment was conducted during the 2017-2018 cropping season in the private 

exploitation in Oued righ region. The trial protocol compares the production and early maturity 

potential of six quinoa genotypes (Giza 1, Sajama, Santa Maria, Q102, Q29, Q27 and Q18). The 

experimental design consisted in randomized blocks type (with four replicates). The trial 

includes 24 elementary plots. The area of each elementary parcel is 6 m
2
 (3 × 2). The spacing 

between blok, row and seedlings is 1, 50 and 0.35 cm respectively. Sowing was carried manually 

out on 18 November  2018 by dibbling 6-7 seeds per pocket into the soil to a depth of 1 à 2 cm . 

A sowing density was 15 kg ha
-1

.The irrigation supplied every two days using localized 

irrigation” as drop by drop irrigation. It was arrested a week before harvest which was carried on 

14 March  2018. Weeding and phytosanitary treatments were done manually to keep the crop 

free of weeds throughout the growing season. 

 

For the germination test, seeds were placed on filter paper in 9 cm diameter Petri dishes. The 

later were hermetically sealed with parafilm and kept in the growth chamber at a temperature of 

25 ±1 °C (72 h) in the dark with a relative humidity of 70 %. The germination rate is expressed 

as the ratio of the number of sprouted seeds to the total number of sprouted seeds according to 

the following formula : 

 

Germination rate = 100×NT /NG where 

 

 NTG    : Number of sprouted seeds 

Sand (%) Silt (%) Clay (%) pH (1.2.5) CE1/5 (dS
-1

m) C (%) Nt % 

73.50 23.28 5.15 8.37 4.27 0.32 0.027 
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 NTGG : Number of total seeds  

 

At harvest five plants of each genotype per elementary plot were selected at random to measure 

the weight 1000 seed (g) and seed yield. 

 

STATICAL ANALYSIS  

Obtained data were statistically analyzed by one-way analysis of variance using the programme 

R-commander (Rcmdr) (R Development Core Team, 2013). 

RESULTS AND DISCUSSION 

 

Germination and emergence rate of quinoa genotypes 

 

Non significant results regarding germination among different genotypes were indicated in figure 

1.In fact, high germination rates were recorded for all genotypes tested. The germination rate 

ranged from a low rate of 82% for Santa maria to a high rate of 100% for Q102, Q29, Q27. 

These results indicate that despite the importance of germination rate recorded for all the 

varieties studied; a lower emergence rate was observed per m² under field conditions, in 

particularly for Santa Maria and Q18, who recorded the lowest levee rates with 69.88 and 70.8 % 

respectively. This can be explained by the direct influence of medium conditions and genotype 

of quinoa on the emergence rate. 

 

 

Figure1. Variation of germination test and emergence rate of quinoa genotypes  

 

Seed yield (g m
-2

)   

Statistically significant differences between quinoa genotypes were noted for seed yield 

(P<0.01) (Table 2). The highest yield was recorded by Q102 genotype with (302.21g m
-2

). 

while, the lowest yield was recorded by the Santa maria with genotype (203.31 g m
-2

), (203.31 g 

m
-2

), with a reduction rate of 48, 42.9, 33.33 and 28.04 and 23.9% compared to Q102, Giza1, 

Sajama (Q29, Q27) and Q18 genotypes respectively. 

 

These quinoa grain yields are comparable to those obtained by [10] for a similar sowing date in 

southern Morocco. Also addition, obtained results approached to those recorded by the results of 

the study carried out at Hassi Ben Abdellah (ITDAS,Ouargla, 2015) [11], who indicates that the 

Q102 genotype was ranked first with a maximum yield of 320 g m
-2

. However, our results are 
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not consistent with those reported by [12] in north of Algeria, who indicated that Q102 genotype 

is characterized by a weak performance compared to other genotypes. 

 

The difference in yield between these field trials, particularly for genotype Q102, may be due to 

the date of sowing and / or soil and climate conditions in each region. 

 

   

Weight of 1000 seeds 

 

Statistical analysis on the weight of 1000 seeds detected significant differences between the 

seven quinoa genotypes tested (P <0.01) (Table 1). The best weight of 1000 seeds was recorded 

by Sajama genotype with a weight of 2.75g ; however the lowest weight was recorded by the 

Q29 and Q18 genotypes with 1.75 and 1.70g, respectively for the two genotypes. 

 

The weights of 1000 grains recorded by this study are similar to those reported by Margarita et 

al. (2018) [13] but inferior to those obtained by [14]. 

 

 A low thousand-grain weight may be the result of high seeding density, water deficit, or 

insufficient nitrogen fertilization at the time of accumulation of grain reserves. 

 

According to [15], the weight of 1000 grains depends on mineral and water nutrition conditions, 

population density and climatic conditions.     

 

Table 1. Yield parameters of quinoa genotypes (values are presented as means of four replicates 

and values in the parentheses represent the standard deviation (SD) 

 

 

 

 

 

 

 

 

 

 

CONCLUSION 

 

The present study provides knowledge about the  agronomic performance of  seven  genotypes  

of quinoa introduced to south of Algeria .The results from the field trial show that quinoa holds 

great promise as a new crop in the agricultural production systems in south of Algeria adapts 

very well with  pedoclimatic conditions of south of Algeria. The seed yields obtained from the 

studied genotypes are considered medium compared to the yields reported from the more 

favorable growing environments. Results showed that Q102 genotype can be successfully grown 

under arid conditions of the south of Algeria because it has high grain yield and perform well in 

terms of the yield components examined. 
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