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Abstract: In the municipality of Jocotepec,
known for its protected agriculture focused
on the main crop of raspberry, the intensive
application of chemical fertilizers is causing
an increase in soil salinity, thus limiting the
maximum development potential of the crop.
In order to investigate the potential benefits
of halophilic bacteria in decreasing salinity
and their biostimulant effect on the vegetati-
ve development of raspberry (Rubus idaeus
L). The present investigation was established
in a production unit located in the munici-
pality of Jocotepec, Jal, where the evaluation
of the effect of halophilic bacteria was carried
out at a dose of 6 L' plus a control without
application, 4 applications were made in the
irrigation saturating the furrow, with intervals
of 7 days. The variables evaluated were: soil
response time, pH, EC, salinity, temperature;
plant chlorophyll measurement using a porta-
ble non-destructive measuring device (SPAD)
at fruit filling; harvest number of boxes, ave-
rage fruit per clamshell, Brix degrees of the
fruit and yield/week. The results showed that
the halophilic bacteria induced a positive res-
ponse in the variables associated with the soil,
such as pH, EC, salinity and temperature. The
evaluated dose of 6 L/Ha proved to be statisti-
cally the best treatment.

Keywords: Halophytes, biostimulation, sali-
nization, pH, salinity, electrical conductivity.

INTRODUCTION

Salinization is the main problem negati-
vely affecting agricultural areas worldwide.
Land affected by salinity comprises more than
6% of the world’s total area (Bui 2013; Ren-
gsamy 2002). In Mexico, mild sodium affec-
tation was 3.43 million ha, representing one
third (34.9%) of irrigated agriculture. The sli-
ght affectation by salinity was in 2.43 million
ha, both affectations add up to 60% of the ir-
rigated agricultural area (SADER 2022). Plant
growth is generally reduced by an increase
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in soluble ion concentrations in the soil, and
photosynthesis and transpiration rate are re-
duced. High salt concentration also affects
nutrient availability and plant metabolic pa-
thways and ultimately has negative effects on
plant growth. It also reduces soil aeration and
permeability (Flowers and Colmer 2015). In
the municipality of Jocotepec Raspberry is the
main crop and being a municipality dedicated
to protected agriculture, chemical fertiliza-
tion is causing soil salinization which results
in the crop not being able to develop to its full
potential. Extremophilic PGPR have unique
proteins and enzymes that allow them to sur-
vive in adverse conditions and promote plant
growth (Flowers and Colmer 2015).

MATERIALS AND METHODS

The experiment was carried out in a
production unit of Rancho Hnos. Ramirez,
located in the municipality of Jocotepec,
Jalisco, at an altitude of 1578 meters above
sea level, at the geographical coordinates
20.16449N and 103.26859W. The hybrid
cultivar of raspberry (Rubus idaeus L.) variety
Kwanza was used. For which the research was
divided into two phases: in phase 1 the doses of
bacteria were determined through a biological
effectiveness test evaluating 4 treatments in a
randomized block design; in Phase 2, once the
dose was obtained, the evaluation of the effect
of halophilic bacteria was carried out at a dose
of 6 L' plus a control without application,
4 applications were made in the irrigation
saturating the furrow, with intervals of 7
days, the above to obtain and process the data
in the SC. The variables evaluated were: soil
response time, pH, EC, salinity, temperature;
plant chlorophyll measurement using a SPAD
during fruit filling; harvest number of boxes,
average number of fruits per clamshell, Brix
degrees of the fruit and yield/week. A factorial
ANOVA test in completely randomized
associated with the Tukey mean comparison

test (p<0.05) was used to determine the effect
on soil condition, as well as the biostimulant
effect on vegetative development.

RESULTS AND DISCUSSION

Salt stress is an abiotic factor affecting
raspberry (Rubus idaeus L.) cultivation
worldwide, as it disrupts nutrient
uptake, hinders plant growth, affects soil
physicochemical properties and decreases
crop yield.

The variables evaluated showed a positive
effect and significant statistical differences
among the treatments evaluated, showing
a direct effect of halophilic bacteria on the
variables of interest (Table 1).

Salt-tolerant PGPRs have the potential
to stimulate plant growth and productivity
by increasing plant nutrient availability,
phytohormone and nitrogen production.
These bacteria also produce disease resistance
in plants against bacterial, fungal or protist
pathogens (Podell et al. 2013). In relation to
agronomic variables, improvements were
evidenced in the characteristics evaluated
compared to the control (Table 2).

VARIABLE | (6t otutta | Bacteria
pH 6.71*%* 523
CE L12** 1.64
SAL 0.60** 119
TEMP 23.78** 22.77
CLOR 31124 29.48
GBRI 10.19* 9 57
NCC 62.42** 57.19
RKG 124.86* 114.38

Comparison of means of the physicochemical
variables.

Source: SAS® Studio 2023
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G.L. pH CE SAL TEMP CLOR GBRI NCC RKG
Model 5 4.208** 1.439*%* | 0.855*% | 2.374** | 20.353* | 0.865** |811.523** | 43246.05**
Error 24 0.1224 0.1228 0.0463 0.0485 4.4255 0.094 42.912 171.650

Mean squares and their statistical significance in the analysis of variance of the physicochemical variables.

Source: SAS® Studio 2023

pH - pH value in soil SAL - Salinity

EC - Electrical
conductivity in soil

TEMP - Temperature
in soil

Soil and water salinity is quantified through
electrical conductivity (EC), measured in
deciSiemens per meter (dS/m) (Talat, 2020).
As such, EC acts as an accurate indicator of
soil salt content; a reduction in EC values
suggests a decrease in NaCl concentration.
An increase in EC is associated with negative
effects on the structural stability, bulk density
and permeability of the soil (Tejada and

CHLOR - Chlorophyll
value in leaf at fruit fill

NCC - Number of
harvested boxes

GBRU.- Brix degrees
in fruit at harvest

RKG - Yield in
kilograms

CONCLUSIONS

Based on the results presented, it is conclu-
ded that halophilic bacteria induced a positive
response in the variables associated with the
soil, such as pH, EC, salinity and temperature.

The evaluated dose of 6 L/Ha showed to be
statistically the best treatment, since it induced
a better response in the determination of
chlorophyll in fruit filling, number of boxes,

Gonzalez, 2006). Brix degrees of the fruit, yield/week/treatment.

Halophilic bacteria at the dose evaluated in the
present study did not cause phytotoxic effects
on raspberry plants, qualifying as 1 (No effect
on the crop) according to the EWRS scale.
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