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INOCULANTS TO DARK TOBACCO CROP

Factibilidad economica de la aplicacion de inoculantes microbianos
en el cultivo del tabaco negro
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ABSTRACT. During 2010/2011 and 2011/2012 in tobacco
crop seasons, a research was carried out at the Tobacco
Experimental Station of San Juan y Martinez, Pinar del
Rio, Cuba, with the objective of determining the economic
feasibility of two microbial inoculant methods applied to
dark tobacco crop in the sun. A random block was designed
with 19 treatments and four repetitions. Different mineral
fertilizer rates were studied combined with two microbial
inoculants (Azotobacter chroococcum and Bacillus
megatherium var. phosphaticum). Two variants were
employed: an inoculation at sowing time of the seedbeds
and another which included the initial inoculation plus
a reinoculation at transplanting time. Better results were
achieved by reinoculation and mineral fertilizer reduction
than by inoculation method. The economic feasibility of
A. chroococcum + B. megatherium var. phosphaticum
reinoculation plus 75 % of total nitrogen and phosphorus
rates was proved in dark tobacco cultivated at the sun.

Key words: Azotobacter, Bacillus megatherium,
production costs

INTRODUCTION

In Cuba, the cultivation of black tobacco is a
crucial line for the economy, as the leaves produced
are exported raw or used directly in the production of
pure Habano (1).

The tobacco is a very sensitive crop to the
nutrient availability and suffers considerable variation
in performance and quality as a result of inadequate
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RESUMEN. La investigacion se realizé durante las
campafias tabacaleras 2010/2011 y 2011/2012 en la Estacion
Experimental del Tabaco de San Juan y Martinez, Pinar
del Rio, Cuba. El objetivo fue determinar la factibilidad
econdémica de dos métodos de aplicacion de inoculantes
microbianos en el cultivo del tabaco negro al sol. Se
utilizd un disefio experimental de bloques al azar con
19 tratamientos y cuatro repeticiones. Se estudiaron
diferentes dosis de fertilizante mineral en combinacién con
dos inoculantes microbianos (Azotobacter chroococcum
y Bacillus megatherium var. phosphaticum). Se utilizaron
dos variantes: una inoculacion en el momento de la siembra
del semillero y otra variante que incluye la inoculacion
inicial y una reinoculacion en el trasplante. Con la
reinoculacion y disminucion del fertilizante mineral se
lograron mejores resultados que con el método de inoculacion.
Se demostro la factibilidad economica de la reinoculacion de
A. chroococcum + B. megatherium var. phosphaticum y el
75 % de la dosis total de nitrogeno y fosforo en el cultivo del
tabaco negro al sol.

Palabras clave: Azotobacter, Bacillus megatherium,
costos de produccion

fertilization. Nitrogen (N) is the element that
causes the greatest effects on growth and crop
development and the quality of the leaves; however,
the production of nitrogen fertilizers is limited by
the large consumption of fuel required for the
establishment of high temperatures and pressures
for industrial production. This makes that nitrogen
fertilizer production reaches high costs (2).
Improper use of mineral fertilizers, on the
other hand, can adversely affect the environment,
acidifying the soil, polluting the groundwater with
nitrates washing and the nitrogen atmosphere by
releasing gases (3). Therefore, it is essential, the
search and evaluation of alternatives that fulfill the
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nutritional needs of crops and allow obtaining adequate
levels of performance and product quality enable partial
or total savings of fertilizers and permit to increase the
biological processes soil as a sustainability index of
the agricultural process (4).

The urgent need to find ways to improve the
efficiency of mineral fertilizer utilization and acquired
boom in technology implementation, increasingly more
respectful of the ecosystem and natural resources
have given new life and significant boost to the use
of bio-fertilizers in agriculture (5). In recent decades,
biotechnology has come to become a major field of
scientific knowledge and agricultural technologies (6).

Biofertilization is one of the most valuable elements
available to organic farming, which includes the use
of micro-organisms living in the soil (7). Biofertilizers
help to improve the quality and crop productivity by
the partial or total elimination of chemical fertilizer
addition (8).

In Cuba, different bioproducts have been tried
that have proved their effectiveness as biofertilizers,
biostimulants and biocontrol, all with a definition in
their action mechanisms. Stimulator plant growth
rhizobacteria are able to fix nitrogen, solubilize
phosphates, and produce hormones, antibiotics and
other compounds for crop development (9).

With all this, the importance of the joint
implementation of bio-fertilizers and stimulants to
bring about positive effects on crops (10) and part
of the alternatives to be considered in sustainable
agricultural systems is demonstrated, as they
constitute an economically attractive means and
ecologically acceptable to reduce external inputs,
improve the quantity and quality of internal resources
and ensure greater efficiency in the use of mineral
fertilizers, achieving partial replacements of these (11).

The objective of this research was to determine
the economic feasibility of two methods of application
of biofertilizers in sun-grown black tobacco.

MATERIALS AND METHODS

The research was conducted at the Experimental
Station of tobacco in San Juan y Martinez, Pinar
del Rio, during the 2010/2011 and 2011/2012
tobacco campaigns. An experimental design of
randomized blocks with 19 treatments and four
replications was used. Microbial inoculants as
Azotobacter chroococcum and Bacillus Megatherium
var phosphaticum were applied. They were sprinkled
on the seedbed immediately after planting at a dose
of 2 L ha'. At 45 days after sowing the transplant was
carried out where two variants were used:
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¢ Seedlings were reinoculated by dipping the root
in a 50 % solution of the corresponding inoculum
in each case.

¢ Seedlings were transplanted without reinoculating
only with the initial inoculation.

The treatments were as follows:

1- 100 % of the mineral fertilizer (control)

2- 100 % of the mineral fertilizer +A. chroococcum

3- 100 % mineral fertilizer + reinoculation of
A. chroococcum

4- 100 % of the mineral fertilizer + B. Megatherium var.
phosphaticum

5- 100 % mineral fertilizer + reinoculation of
B. Megatherium var. phosphaticum

6- 100 % of the mineral fertilizer + A. chroococcum +
B. Megatherium var. phosphaticum

7- 100 % mineral fertilizer + reinoculation of
B. Megatherium, A. chroococcum + var. phosphaticum

8-75% 100 % N + P + A. chroococcum

9-75% 100 % N + P + re-inoculation of A. chroococcum

10- 75 % 100% P + N + B. Megatherium var.
phosphaticum

11-75 % 100 % P + N + reinoculation of B. Megatherium
var. phosphaticum

12-75 % N + 75 % + P + A. chroococcum,
B. Megatherium var. phosphaticum

13-75% N + 75 % P + re-inoculation of A. chroococcum
+ B. Megatherium var. phosphaticum

14- 50 % 100 % N + P + A. chroococcum

15-50 % 100 % N + P + reinoculation of A. chroococcum

16- 50 % 100 % P + N + B. Megatherium var.
phosphaticum

17-50 % 100 % P + N + reinoculation of B. Megatherium
var. phosphaticum

18- 50 % 50 % N + P + + B. Megatherium,
A. chroococcum var. phosphaticum

19- 50 % N + 50 % P + reinoculation of
A. chroococcum + B. Megatherium var. phosphaticum

The selection was made from 10 strains of bacteria
from both collections from INIFAT, according to the
established procedure”.

Cultural activities are performed according to
the Technical Manual for the Cultivation of Tobacco
(12), except mineral fertilization, which was made
using ammonium nitrate as carriers, Super Simple
Phosphate, Potassium sulfate and Magnesium sulfate.
In all cases, the potassium and magnesium fixed
background were applied as recommended in the
manual dose, while nitrogen and phosphorus were
applied according to the limits specified for each
treatment.

AMartinez, R.; Lopez, M.; Dibut, B.; Parra, C. y Rodriguez, J. La fijacion
biologica del nitrogeno atmosférico en condiciones tropicales. edit.
MPPAT, Caracas, Venezuela, 2007, 172 p.
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After the curing stage, the leaves were
selected to determine the overall performance
and upper classes used for cigar twisted (13).
The data obtained were subjected to an analysis
of variance of simple classification and the
difference between means were compared
by the multiple range test of Duncan, with a
probability of less than 0,05 and equal error.
The economic analysis of the results was performed
from the cost and value of the output produced on
a hectare of tobacco for each of the treatments.
The production cost was calculated from the date for
tobacco semi-mechanized sun,Tobacco enterprise
“Hermanos Saiz” (14), which was adjusted for the
different variants, depending on the costs for data-
cost mineral and organic fertilization, which were
those with the most significant variations depending
on the treatments analyzed. Biofertilizers used are
marketed by LABIOFAM at a price of 50 $ L.

The production value was calculated according
to the official prices (15) and from these values the
profits, profitability and cost economic indices were
calculated by weight, as described below:

Utilities = value of total production-cost of production ($).
Productivity = profit / total cost of production 100 (%).
Cost/weight = total cost of production/production value ($).

RESULTS AND DISCUSSION

In analyzing the effect of microbial inoculants
(A. chroococcum and B. Megatherium var.
Phosphaticum), its combination with different levels of
mineral fertilization and the two methods of inoculation
(Table 1) on yields in upper types, it was observed
a positive and superior effect on production quality
with the reinoculated variant 75 % N+ 75 % P. With
this variant the yield was increased to higher types to
238,75 kg ha' in relation to the control treatment and
decreased nitrogen and phosphoric mineral fertilizers
by 25 %. Other authors have obtained satisfactory
results in crops of the Solanaceae (16) family, such as
the production of potato (Solanum tuberosum L), where
the combination was used 75% of mineral fertilizer +
Azomeg (Azotobacter and Bacillus Megatherium) and
an increase was achieved in 2,88 % vyield.

Table I. Effect of the treatments in the total yield and in higher types

Treatments Yields in higher types Total yield
(kg ha™) (kg ha™)

1- 100 % of mineral fertilizer (control) 1474,05 ¢ 1833,75b
2- 100 % of mineral fertilizer + A. chroococcum 1320,02 ef 1738,60 ¢
3- 100 % of mineral fertilizer + reinoculation of A. chroococcum 1441,50 cd 1749,25 ¢
4- 100 % of mineral fertilizer + B. megatherium var. phosphaticum 1561,72 b 1899,62 b
5-100 % .Of mineral fertilizer + reinoculation of B. megatherium var. 1304.10 f 172135 ¢
phosphaticum
6- 100 %.ofrmneral fertilizer + A. chroococcum + B. megatherium var. 1378.57 de 1705.17 d
phosphaticum
7-100 % of mineral fertilizer + reinoculation of A. chroococcum + 1229.87 ¢h 1571,00 efg
B. megatherium var. phosphaticum
8-75% N+ 100 % P + A. chroococcum 1068,82 k 1474,55 ij
9-75 % N+ 100 % P + reinoculation of A. chroococcum 1128,22 ijk 1491,15 hij
10- 75 % P + 100 % N + B. megatherium var. phosphaticum 1165,70 hij 1483,30 ij
11-75% P+ 100 % N + reinoculation of B. megatherium var. phosphaticum 1321,65 ef 1624,20 ef
12-75 % N + 75 % P + A. chroococcum + B. megatherium var. phosphaticum 1099,12 jk 1498,47 ghi
13-75% N + 75 % P + reinoculation of 4. chroococcum + B. megatherium 1712.80 a 222820
var. phosphaticum
14- 50 % N + 100 % P + A. chroococcum 1103,77 jk 1492,62 hij
15-50 % N + 100 % P + reinoculation of A. chroococcum 1310,37 ef 1638,50 def
16- 50 % P+ 100 % N + B. megatherium var. phosphaticum 1071,70 k 1416,97 j
17-50 % P+ 100 % N + reinoculation of B. megatherium var. phosphaticum 1279,02 fg 1643,82 de
18- 50 % N + 50 % P + A. chroococcum + B. megatherium var. phosphaticum 953,301 1475,35 )
19- 50 % N +.50 % P + reinoculation of 4. chroococcum + B. megatherium 1186.97 hi 1564,47 fgh
var. phosphaticum
CV (%) 15,01 11,92
ES (x) 23,785 24,499
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Similar results to those obtained in performance
in upper types were achieved when evaluating total
yields. In general, with the use of variants reinoculated
in combination with reducing higher total mineral
fertilizer, yields were achieved with the inoculated
variants and reduction of mineral fertilizer. The best
result was obtained and used to reinoculated the variant
75N % +75 % P +A. Megatherium + B. chroococcum
var. phosphaticum, with statistical differences for other
treatments. The control treatment was overcome by
this variant in 394,45 kg ha™' of total yield.

Several authors argue that the application of both
biofertilizers in other crops of agricultural interest has
been compelling and demonstrate the possibility of

Table Il. Economic valoration

reducing from 30 to 50 % applications of nitrogen
fertilizer, achieving increases in yields between 10 and
20 % by the possibility of fixing nitrogen, phosphorus
solubilize while favoring the absorption of other
nutrients and produce active substances involved in
growth and plant development (17, 18, 19).

In conducting the economic assessment (Table 1I),
it was observed the increase in total costs by the
application of microbial inoculants in treatments where
100 % of the mineral fertilizer is applied, which were
more pronounced in treatments where it was used the
double inoculation. Decreasing the 25 % and 50 % of
mineral fertilizer costs were lower compared to the
control treatment.

Treatments/Factors Total costs

Value of production

Utilies Profitability

($ ha!) ($ ha') (S ha") (%) Cost/weight
1- 100 % of mineral fertilizer (control) 18 179,66 47 952,25 29 772,59 163,77 0,38
2- 100 % of mineral fertilizer + A. chroococcum 18 279,66 43 370,79 25091,13 137,26 0,42
3- 100 % of mineral fertilizer + reinoculation 18 329,66 4429144 25 961,78 141,64 0.41
of A. chroococcum
) 0 . .
4- 100 % of mineral fertilizer = 18 279,66 49 147,38 30 867,72 168,86 037
B. megatherium var. phosphaticum
) o . . . .
5-100 % ofmmer‘al fertilizer + relnpculatlon 18 329,66 42 504,80 24 175,14 131,89 0.43
of B. megatherium var. phosphaticum
6- 100 % of mineral fertilizer +
A. chroococcum + B. megatherium var. 18 379,66 42 468,36 24 088,7 131,06 0,43
phosphaticum
7- 100 % of mineral fertilizer + reinoculation
of A. chroococcum + B. megatherium var. 18 479,66 41 097,81 22 618.15 122.39 0.45
phosphaticum
8-75% N+ 100 % P + A. chroococcum 17 422,07 37 569,60 20 147,53 115,64 0,46
_ 0 0, ; :
9-75 % N+ 100 % P+ reinoculation 17 472,07 39 029,50 2155743 12338 0,45
of A. chroococcum reinoculated
_ 0 0 ;
10-75 % P+ 100 % N + B. megatherium var. 17 422,07 38 866,04 21 443,97 123,09 0,45
phosphaticum
- 0, 1 1
11-75 % P+ 100 % N + reinoculation 17 472,07 41 671,63 24 199,56 138,50 0,42
of B. megatherium var. phosphaticum
750 0
1275 % N +75 % P+ A. chroococcum + 17 522,07 40 230,74 22 708,67 129,60 0,44
B. megatherium var. phosphaticum
13-75 % N + 75 % P + reinoculation
of A. chroococcum + B. megatherium var. 17 622,07 49 342,03 31 719,96 180,00 0,36
phosphaticum
14- 50 % N + 100 % P + 4. chroococcum 16 564,48 39 342,43 22 777,95 137,51 0,42
%00 o . .
15-50% N+ 100 % P+ reinoculation 16 614,48 42067,23 2545275 15320 0,39
of A. chroococcum
_ 0 0 ;
16-30% P+ 100 % N+ B. megatherium var. - £ 504 4 37 367,53 20803,05 125,59 0.44
phosphaticum
_ 0 o, H H
17-50 % P +100 % N+ reinoculation 16 614,48 42 181,04 25 566,56 153,88 039
of B. megatherium var. phosphaticum
- 0, 0, »
18-50% N+ 50 % P+ 4. chroococcum + 16 664,48 38 300,59 21 636,11 129,83 0,44
B. megatherium var. phosphaticum
19- 50 % N + 50 % P + reinoculation
of A. chroococcum + B. megatherium var. 16 764,48 40 470,84 23 706,36 141,41 0,41

phosphaticum
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The value of production was influenced by
the yields achieved with each treatment classes,
which maintained a direct relationship. The control
treatment was only surpassed by 100 % variants of
mineral fertilizer + B. Megatherium var. phosphaticum
inoculated and 75% N + 75% P + A. Megatherium
+B. chroococcum var. phosphaticum reinoculated.
In all cases where the reduction of mineral fertilizer
was studied, the variants reinoculated had greater
economic effect than the inoculated variants. Treatment
of better economic result was when we used 75 %
N+ 75 % P + A. Megatherium + B. chroococcum var.
phosphaticum reinoculated, which provided higher
performance classes and higher throughput, so the
production value was higher with gains of 1 $ 947,37 ha"'
and a yield of 16,23 % over the control treatment,
respectively and with a lower cost/weight.

It is important to note that this treatment
can achieve a 25 % reduction of nitrogen and
phosphate mineral fertilization; therefore there
is also a positive influence on the environmental
and economic ambient, since the application of
products to enrich the soil microbial population and
reduce the consumption of mineral fertilizers (20).

These results are related to others obtained in the
cultivation of chickpea, where the biggest gains were
achieved with the application of Rhizobium, followed by
the genus Azotobacter strain INIFAT 12 that influenced
positively on physiological parameters and yield, they
produced gains in production and lower costs of inputs,
such as chemical fertilizers (21).

The use of these biofertilizers is an alternative
for obtaining increasingly ecological products and
less harmful to the environment which contributes to
increase yields and reduce the use of mineral fertilizers
(22, 23).

CONCLUSIONS

¢ The use of the reinoculation method, with mineral
fertilizer decreased by 25 %, permits to achieved
better results than a single inoculation.

¢ The reinoculation of microorganisms such as
Azotobacter chroococcum + Bacillus Megatherium
in the cultivation of tobacco, saving 25 % of N and
P fertilization, with increases in yields and profits in
the production process.

32

BIBLIOGRAPHY

1.

10.

11.

12.

Dominguez, L. R. y Gémez, Y. M. M. “El papel de
los microorganismos en el proceso fermentativo del
tabaco”. Cuba Tabaco, vol. 12, no. 1, 2011, pp. 63-69,
ISSN 02305-3771.

Tso, T. C. Production, Physiology and Biochemistry of
Tobacco Plant. 1@ ed., edit. Ideals, Beltsville, Md, julio
de 1991, 32 p., ISBN 978-1-878670-01-4.

Martinez, R.; Dibut, B.; Casanova, |. y Ortega, M.
“Accion estimuladora de Azotobacter chroococcum
sobre el cultivo del tomate en suelo ferralitico rojo.
I. Efecto sobre los semilleros”. Agrotecnia de Cuba,
vol. 27, no. 1, 1997, pp. 23-26, ISSN 0568-3114.
Altieri, M.; Hecht, S.; Liebman, M.; Magdoff, R.;
Norgaard, R. y Sikor, T. O. Agroecologia: bases
cientificas para una agricultura sustentable [en
linea]. edit. Nordan—Comunidad, Montevideo, 1999,
338 p., ISBN 9974-42-052-0, [Consultado: 7 de
diciembre de 2015], Disponible en: <http://www.
sidalc.net/cgi-bin/wxis.exe/?IsisScript=inperupe.
xis&method=po st&formato=2&cantidad=1&expresion=
mfn=008196>.

Bustamante, C. G.; Moran, N. y Rodriguez, M.
“Produccion de micorrizas en la provincia Santiago
de Cuba: Avances y perspectivas”. En: X/l Jornada
Cientifica «50 Aniversario de la Revista Agrotecnia de
Cuba». Taller de Biofertilizantes, 25 de abril de 2013,
ISBN 978-959-7223-05-4.

Terry, A. E.; Ruiz, P. J.; Tejeda, P. T. y Diaz, de A. M. M.
“Respuesta del cultivo de la habichuela (Phaseolus
vulgaris L. var. Verlili.) a la aplicacion de diferentes
bioproductos”. Cultivos Tropicales, vol. 34, no. 3,
septiembre de 2013, pp. 05-10, ISSN 0258-5936.
Cupull, S. R;; Sanchez, E. C.; Ortiz, A. A. y Gonzalez, F. C.
“Efecto de Bacillus megaterium var. phosphaticum
en el desarrollo de los injertos hipocotiledonares de
café”. Centro Agricola, vol. 37, no. 4, 2010, pp. 21-24,
ISSN 0253-5785, 2072-2001.

Gutiérrez, B. O. A. “Produccion de biofertilizantes a partir
de rizobacterias aisladas de plantas agroforestales”.
En: XlIl Congreso Cientifico del INCA, edit. Ediciones
INCA, La Habana, Cuba, 12 de noviembre de 2002,
ISBN 959-7023-22-9.

Escobar, C.; Horna, Y.; Carrefio, C. y Mendoza, G.
“Characterization of native strains of Azotobacter spp.
and its effect on growth of Lycopersicon esculentum
Mill. «tomato» in Lambayeque”. Scientia Agropecuaria,
vol. 2, no. 1, 12 de febrero de 2011, pp. 39-49,
ISSN 2306-6741.

Pentén, G.; Reynaldo, I.; Martin, G. J.; Rivera, R.
y Oropesa, K. “Uso del EcoMic®y el producto bioactivo
Pectimorf® en el establecimiento de dos especies
forrajeras”. Pastos y Forrajes, vol. 34, no. 3, septiembre
de 2011, pp. 281-294, ISSN 0864-0394.

Izaguirre, M. L.; Labandera, C. y Pinilla, J. S.
Biofertilizantes en Iberoamérica: vision técnica,
cientifica y empresarial. edit. CYTED, BIOFAG, 2007,
103 p., ISBN 978-959-16-1031-7.

Instituto de Investigaciones del Tabaco. Guia para el
cultivo del tabaco. edit. AGRINFOR, La Habana, Cuba,
2009, 64 p., ISBN 978-959-246-212-0.



Cultivos Tropicales, 2016, vol. 37, no. 1, pp. 28-33

January-March

13.

14.

15.

16.

17.

18.

Instituto de Investigaciones del Tabaco. Instructivo
Técnico para el Acopio y Beneficio del tabaco negro
al sol ensartado. edit. AGRINFOR, La Habana, Cuba,
2004, 64 p., ISBN 959-246-080-9.

Grupo Empresarial de Tabaco de Cuba (TABACUBA).
Procedimiento para la contratacion de la produccion
agricola tabacalera y de la produccién de frijol. Ficha
de costo para sol ensartado semi-mecanizado. cod.
MP DA- 02, no. 05, enero de 2013, p. 126.

Consejo de Ministros. Lista oficial de precios de acopio
del tabaco en rama negro sol ensartado vega fina. cod.
RS-20985-0, no. 7343, 2012, p. 26.

Hernandez, A.; Corbera, J. y Dibut, B. “La produccion
de papa (Solanum tuberosum L.) con el uso combinado
de inoculaciones y coinoculaciones de HMA, RBPCV
y dosis decrecientes de fertilizantes quimicos”. En:
XVII Congreso Cientifico Internacional del INCA, edit.
Ediciones INCA, La Habana, Cuba, 22 de noviembre
de 2010, pp. 54-55, ISBN 978-959-7023-48-7.
Martinez, R. V.; Dibut, B. A,; Rios, Y. R; Tejeda, G. G;
Rodriguez, J. S.; Ortega, M. G.; Garcia, A. F.; Soca,
U. E. y Fey, L. G. “Desarrollo de tecnologias de
segunda generacion para la fabricacién industrial y
semi-industrial de biofertilizantes a base de la bacteria
Azotobacter chroococcum y determinacion de su
efectividad en Cuba y otros paises”. En: XVII Congreso
Cientifico Internacional del INCA, edit. Ediciones INCA,
La Habana, Cuba, 22 de noviembre de 2010, pp. 54-55,
ISBN 978-959-7023-48-7.

Martinez, V. R.; Dibut, B. y Yoania, R. “Efecto de la
integracion de aplicaciones agricolas de biofertilizantes
y fertilizantes minerales sobre las relaciones suelo-
planta”. Cultivos Tropicales, vol. 31, no. 3, septiembre
de 2010, pp. 27-31, ISSN 0258-5936.

33

19.

20.

21.

22.

23.

Diaz, B.A. M.; Cupull,R. S.; Alvarado, Y. C.; Torres,R. G ;
Suarez, A. M. H. y Hernandez, P. P. “Caracterizacion
de bacterias enddfitas y rizosféricas aisladas del sorgo
con potencialidades en la estimulacién del crecimiento
vegetal”. Centro Agricola, vol. 39, no. 4, 2012, pp. 45-48,
ISSN 0253-5785, 2072-2001.

Gutjahr, C.; Casieri, L. y Paszkowski, U. “Glomus
intraradices induces changes in root system architecture
of rice independently of common symbiosis signaling”.
New Phytologist, vol. 182, no. 4, 2009, pp. 829-837,
ISSN 1469-8137.

Gonzélez, L. M.; Gonzalez, C. M.; Napoles, G. E. y
Baldaquin, P. A. “Efectividad de algunos biofertilizantes
en el cultivo del garbanzo (Cicer Arietinum L.)
en un suelo Fersialitico Pardo Rojizo Mullido”.
Innovacién Tecnoldgica, vol. 18, no. 2, 2012, pp. 1-10,
ISSN 1025-6504.

Gonzalez, R. R. M,; Iglesias, A.; Lorenzo, J. C. y Dibut, B.
“Selection of Azotobacter chroococcum strains for its
application on in vitro pineapple plants acclimatization”.
Biotecnologia Vegetal, vol. 12, no. 3, 2012, pp. 157-164,
ISSN 1609-1841, CABDirect2.

Ramos, H. L.; Reyna, G. Y; Lescaille, A. J.; Telo, C. L;;
Arozarena, D. N. J.; Ramirez, P. M. y Martin, A. G. M.
“Hongos micorrizicos arbusculares, Azotobacter
chroococcum, Bacillus megatherium y FitoMas-E:
una alternativa eficaz para la reduccion del consumo
de fertilizantes minerales en Psidium guajava, L. var.
Enana Roja cubana”. Cultivos Tropicales, vol. 34,
no. 1, marzo de 2013, pp. 05-10, ISSN 0258-5936.

Received: September 23%, 2014
Accepted: March 26", 2015

Revista

Culiiives
Tropicales

Naci I de Ci

Agricolas



