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Abstract: Due to the introduction of barley va-
rieties to produce quality beer and the lack of 
knowledge of the risks involved in agronomic 
and economic (profitability) issues, among 
others, as well as the lack of research on the 
subject in the state of Baja California Sur, the 
present work was established with the objecti-
ve of evaluating barley varieties and inducing 
producers’ interest in the technology for the 
production of the crop. The present work was 
established with the objective of evaluating 
barley varieties and inducing producers’ inte-
rest in technology for the production of the 
crop, so 10 varieties of barley were evaluated: 
Esperanza, Esmeralda, Alina, Guanajuato, Jo-
sefa, Brennus, Prunella, Metcalfe, Estelar and 
Maravilla. A Randomized Block experimental 
design was used. Significant difference was 
found between treatments or varieties (p≤ 
0.05). The highest yields were: 5.8, 5.5, 5.3, 4.8 
and 4.7 t ha-1, obtained with the varieties Es-
telar, Maravilla, Josefa, Esmeralda, and Alina, 
respectively. The Guanajuato and Esperanza 
varieties, with similar behavior, obtained 4.3 
and 4.2 t ha-1, respectively. The varieties Gua-
najuato, Brennus and Estelar had the highest 
hectoliter weight, with 63.3, 60.2 and56.6 kg 
hL-1, respectively. The productive comparison 
showed that the highest yield means a poten-
tial gap of 39%, the deviation in the b/c ratio 
was 39% and in productivity in relation to the 
water used, indexes of 1.19 $ m-3 and1.183 kg 
m-3 of water were achieved with the Estelar 
variety; which represents a deviation of 39% 
with respect to the Esperanza variety. 
Keywords: Barley, varieties, management.

INTRODUCTION
Malting barley (Hordeum vulgare L.) is an 

economically important crop for Mexican pro-
ducers, mainly those established in the Valles 
Altos and El Bajío regions of Mexico; its pro-
duction concentrates about 95% of the natio-
nal total in an area of about 250,000 ha (SIAP, 
2020). Recent studies have defined that the 
temperature of agricultural areas in Mexico has 
increased significantly since the nineties of the 
last century. This increase in temperature brin-
gs with it alterations in agroclimatic variables 
such as the accumulation of cold in the winter 
period. A rise in temperature accelerates the 
process of crop maturity, reduces the duration 
of leaf area and thus the total water require-
ment at plant maturity (Medina et al., 2016). 
Due to the introduction of barley varieties to 
produce quality beer and the lack of knowledge 
of the risks involved in agronomic and econo-
mic (profitability) issues, among others, such as 
the lack of research in this regard in the state 
of Baja California Sur. This research was car-
ried out with the objective of evaluating barley 
varieties in Baja California Sur, and to induce 
producers’ interest in barley production tech-
nology for different uses.

MATERIALS AND METHODS
The present work was carried out at INI-

FAP, Campo Experimental Valle de Santo 
Domingo, B.C.S., under arid conditions typi-
cal of the area, with geographical location at 
coordinates 24º30’ north latitude and 111º41’ 
west longitude. The type of tillage consisted 
of a cross-trailing to properly condition the 
soil for planting, being considered as mini-
mum tillage. It was sown on January 18, 2021, 
dry, manually leaving50 a 60 seeds per linear 
meter, with furrows of0.80 metros wide, with 
two rows separated at0.30 m between them. 
Seed80 kg ha-1 was used. Fertilization was car-
ried out with160 kg ha-1 of nitrogen and40 kg 
ha-1 of phosphorus applied after germination; 
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phosphorus in the early stages of crop develo-
pment, and nitrogen (N) fractionated on two 
occasions. For weed control, manual weeding 
was carried out, an application of 150 l ha-1, 
of amine herbicide 2-4 d. Without insectici-
de application. Thirteen frequent irrigations 
were carried out using a 6.0 mil drip tape, 
with a total irrigation rate of 4.35 lhm, with a 
total irrigation sheet of49.4 cm . The agrono-
mic variables of the plant were evaluated, such 
as hectoliter weight (He) and grain yield.

RESULTS AND DISCUSSION
The barley variety treatments, according to 

the ANOVA analysis of variance, showed sig-
nificant differences (Table 1). They behaved di-
fferently when considering the yield obtained 
by genotype (p ≤ 0.05), the highest values were: 
5.8, 5.5, 5.5, 5.3, 4.8 and 4.7 t ha-1, obtained with 
the genotypes Estelar (9), Maravilla (10), Josefa 
(5), Esmeralda (2), and Alina (3), respectively. 
The varieties Guanajuato (4) and Esperanza (1), 
maintained a similar behavior among them, 
obtaining 4.3 and 4.2 t ha-1, respectively. Signi-
ficant differences were found between varieties 
(p ≤ 0.05), according to the analysis of variance 
(ANOVA), so their behavior was different in 
hectoliter weight. Varieties (4) Guanajuato, (6) 
Brennus, and (9) Estelar had the highest hecto-
liter weight, with 63.3, 60.2.1 and56.6 kg He-1, 
respectively (Figure 1). 

The characteristics of the soil used for the 
evaluation of the barley varieties with drip ir-
rigation were: medium sandy clay loam tex-
ture, cc: 33.0, pmp: 13.3, da: 1.25, PH: 8.26, 
EC: 1.25 dS m-1, and MO: 0.67 %. The results 
showed a regular concentration of nitrogen in 
the soil 42 mg Mg-1, high potassium 150 mg 
Mg-1, medium alkaline pH 8.26 and electri-
cal conductivity 1.25 dS-m-1, denoting a very 
slightly saline condition in the plot. Carrying 
out consecutive soil analyses according to the 
productive cycles allows knowing the nutrient 
utilization in soils with arid conditions, recog-

nizing the edaphic conditions and predicting 
the productive response capacity according to 
the technological level implemented. Barley 
requires26 kg ha-1 of N for each ton of grain 
produced (IPNI, 2007). Thus, to produce for 
example 7.0 t ha-1 of grain, the crop should 
have about182 kg of N ha-1 to be absorbed by 
the crop. The recommended dose for barley 
planting in El Bajío under irrigated condi-
tions is 180-60-00 of nitrogen, phosphorus, 
and potassium, respectively. This practice was 
generated for intermediate and early varie-
ties; however, for later varieties, such as the 
recently introduced two-row foreign varieties, 
a variation in the requirements of nutritional 
elements would be expected. Optimum mal-
ting barley protein standards are between 10 
and 12% due to the effects on the brewing 
process and the final quality of the barley, and 
crop fertilization is a determining factor. Ni-
trogen (N) is the most important element af-
fecting parameters related to quality, such as 
protein concentration and hectoliter weight, 
as well as grain size and weight (Navarrete, 
2015). An alternative to obtain an adequate 
balance between yield and protein of barley 
grains could be to supplement nitrogen fer-
tilization between sowing and tillering with 
foliar applications during gleaning, since late 
nitrogen applications do not generally incre-
ase yields, but have an effect on protein (Bul-
man and Smith, 1993). On the other hand, the 
use of biofertilizers represents an important 
alternative for the partial or total substitution 
of mineral fertilizers and, as a consequence, 
an option for the sustainable management of 
barley. Maleki et al. (2011) mention that, in 
sustainable agricultural systems, the applica-
tion of integrated fertilization, which includes 
vermicompost and biofertilizers together with 
chemical fertilizer, has the capacity to supply 
a barley grain with good mineral contents. On 
the other hand, and related to varieties grown 
in contrasting environments, the sowing date 
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Figure 1. Yield of 10 barley varieties in B.C.S. INIFAP 2021.

Productive Indexes
Treatment R P b c b/c utility foil productivity

t ha-1 $ t-1 $ ha-1 $ ha-1 $ ha-1 m3 $ m-3 kg m-3

Star 5.848 5000 29240  24600    1.19   5905 4940 1.19 1.183
Esperanza 4.201 5000 21005 24600 0.85 -3595 4940 -073 0.850
Deviation 39 39 39 39

Table 1.  Productivity per unit area and per irrigation water use of two barley genotypes (INIFAP, 2021).
R= yield, P= price, b= profit, c= cost, barley12 % hum,

(FS) is an important aspect in the agronomic 
management of the barley crop, because it is 
directly related to grain yield and its industrial 
quality (O’Donovan et al., 2012). The FS de-
pends on soil characteristics and temperature, 
harvest date of the previous cycle, farmer prio-
rities, and current and expected precipitation 
(Tabarzad et al., 2016). The optimum FS for 
barley in El Bajío under irrigated conditions is 
from 01 to 30 December (García et al., 2008); 
which depends on the variety to be used due 
to differences in crop cycle and environmen-
tal adaptation (Solano et al., 2010). However, 
Perez et al. (2016) observed that the highest 
values of agronomic characteristics, physical 
grain quality and barley yield, were presented 
in sowings carried out in late autumn (15-30 
November). Similarly, the longest period of 
physiological maturity was observed in this 
establishment period, while the shortest dura-
tion of the cycle was detected in sowings from 

December 30 to January 15, which was asso-
ciated with the oscillation of maximum and 
minimum temperatures during the final stage 
of grain filling (Pérez et al., 2015).

The use of the varieties with the highest 
yield, (9) Estelar, (10) Maravilla, (5) Josefa, (2) 
Esmeralda, and (3) Alina compared to (1) Es-
peranza, means a gap of 39 %, the deviation 
of 39 % in the benefit-cost ratio (b/c), in the 
productivity in relation to the water used, in-
dexes of 1.19 $ m3- and 1.183 kg m3- of water 
were obtained with genotype (9) Estelar, whi-
ch represents deviations of 39 % with respect 
to these indexes (Table 1).

Economic productivity indices and water 
use indices were low. Therefore, in situ variety 
validation with farmers should be continued. 
However, economic pressures induce farmers 
to produce a particular crop as profitably as 
possible, leading them to ignore sustainable 
practices (FAO, 2002).
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CONCLUSIONS
The outstanding varieties were: Estelar, 

Maravilla, Josefa, Esmeralda and Alina. The 
productive comparison showed that the yield 
with the highest, means a potential gap of 39 
%, the deviation in the b/c ratio was 39 % and 
in the productivity in relation to the water 
used, indexes of 1.19 $ m-3 and 1.183 kg m-3 

of water were achieved with the variety Este-
lar; which represents a deviation of 39 % with 
respect to the variety Esperanza. To improve 
the productive capacity of barley in arid con-
ditions, it is advisable to have a lower cost te-
chnological package , to exceed the limit of 5.0 
t ha-1, to have support for the use of high-yiel-
ding varieties and promotion of the product 
system chain.
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