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December 17, 1997

Lic. Pablo Martinez del Rio
Agricola Genetica, S.A. de C.V.
Mexico, D.F
Dear Mr. Martinez:
Based in the Agreement that was signed between CIICA and Agricola Genetica,
you will find the results of the research that was developed in our program of plant
nutrition in this Institution.
The title of the work that was developed is:
Study of the application of microorganisms (MICROSOIL) in the soil,
for the production of tobacco Virginia in Chiapas.
We hope to have accomplished the objective that was intended and stay at your service
to solve any doubt.
Without any other thing for the moment, receive our best wishes.

Sincerely,
Illegible Signature
Dr. Velitchka B. Nikolaeva
Director of Research, CIiCA

Diciembre 17,1997.
Lic. Pablo Martínez del Río P.
Agrícola Genética S.A. CV.
México, D.F.
Estimado: Lic. Martínez
En base al convenio establecido entre el ClICA y Agrícola Genética, se
anexan resultados de Investigación desarrollados en programa de nutrición vegetal
de esta institución .
El trabajo desarrollado se titula:.
Estudio de la aplicación de microoorganismos (MICIROSOIL) en el suelo
para la producción del tabaco virginia en Chiapas.
En espera de haber cumplido con el objetivo planteado y cualquier duda a la
presente, quedamos de usted.
Sin otro particular por el momento, reciba un cordial saludo.
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Introduction
The growing of Virginia Tobacco has a limitation in the production and quality, when in the
soil you find or apply excessive quantities of nitrogen, under their different forms (NO 3 or
NH+4).
In coastal Chiapas, it is very hard to find soils with low (<1.0) percentage of organic
matter; the organic matter, in considerable quantities ( 3 - 4 % ) can set free the nutrients
that should be available for the crop and that in a certain time should allow the noapplication of fertilizers; the fertilizers could cause an imbalance in the quantity and quality
of the crop.
In this particular way, this work studied the effects of MICROSOIL, when applied to a soil
with an average of 4.8% of organic matter in which tobacco Virginia K - 326 was planted.

Objective
To establish the influence of MICROSOIL, alone or in combination with inorganic solid
fertilizers, over the production and industrial quality of tobacco Virginia K - 236, dried in
stoves.

Method and Materials
3.1 Finding and deciding the place for the experimental site.
The work was developed in a tobacco production module, in the ejido Alvaro Obregon,
Mpio. de Tapachula, Chiapas, Mexico.
3.2 Getting the soil sample.
In order to get to know the fertility index of the soil that was under study, a zigzag
sampling was prepared and a physics analysis was made, the results can be seen in
Chart 1.
3.3 General description of the crop
The tobacco transplanted was a Virginia K - 236 kind, dated December 7, 1996. The set
out separation between lines was of 1.10 m (3'7") and the interval between plants was of
0.45 m (1'6"), with a total of 19,980 plants per hectare.
For experimental purpose lots of 10 m (32'3") were designed.

The agricultural practices that were used are in accordance with the

production norms for commercial use of Agroindustrias Moderna (a Company of Grupo
Pulsar, Mexico).

3.4 Process.

For this study the four processes that were applied are the following:
(1)
(2)
(3)
(4)

000 - 00 - 000 (A)
{A) + MICROSOIL 0.5% {B)
{B) + 20 - 46 - 55
40-46-110

The #(1) process is the equivalent to the natural fertility of the soil; the #(2) process
includes the #(1) process plus an application of liquid MICROSOIL at 0.5% to the soil and
around the root system of the plants; the #(3) process is the, application of #(2) plus 20
kg/ha of N, 46 kg/ha of P205 and 55 kg/ha of K20, and the #(4) process is the application
on (1) of the formula 40 - 46 -110 kg/ha as N P205 - K20.
3.4.1. Execution of the different processes
With the exception of the process #(1), in the processes #(2) and #(3) were done one
week before transplanting the tobacco plants. The process #(4) was developed in two
stages: the first, one week after transplanting, and the second thirty (30) days after
transplanting.
3.4.2. Fertilizers used in the processes.
Besides MICROSOIL, the fertilizers used were 14 - 00 - 40 and 00 - 46 - 00.
3.5 Experimental design
This work was executed under an experimental design of random blocks with four
processes and seven repetitions. Each experimental unit consisted of six trenches, in
which four of them belonged to the useful plot and two to the edges or borders, as it is
shown in the chart 2.

3.6 Analyzed variables.
Following you can find the variables that were evaluated in this experiment.

A)

Agronomic:

1. Weight in green
2. Weight in dry
3. Green: dry ratio
4. Foliar index
5. Height

B) Industrial quality:
1. Nicotine
2. Total nitrogen
3. Sugars reducers
4. Potassium
5. Chlorides
6. Ashes

CHART 1.

SOIL ANALYSIS OF THE EXPERIMENTAL PLOT.

Parameter
N - NO3
P
K
Ca
Mg
CI
pH
C.E.
M.O.
TEXTURA:

Concentration
64.0 ppm
35.0 ppm
625.0 ppm
1500.0 ppm
441.9 ppm
9.9 ppm
6.7
0. ms/cm
4.8%
FRANK AND SANDY

Level
High
High
High
Medium
High
Appropriate
Neutral
Low
Very rich

yield.
c) Analyzing the tobacco prices for the cycle in study, the Virginia tobacco furnace had
an average price of $ 8,973.00 pesos. Having in mind this last number, the effects
of the processes #2 and 3 were the better ones, they surpass the witness in a
positive manner:
I. The economical difference and the weight difference of process #2 against the witness
are : with the process #2 the yield is not enough to recover the production and labor
cost. That is, it is not recommended to use only MICROSOIL 0.5%.
II. However, the process #3, the one that has the application of MICROSOIL 0.5% plus
20 - 46 - 55 kg/ha of N - P205 - K20 can generate a profit of approximately $ 376.30
pesos per hectare.
Ill. On the contrary, the process 4 did not work in the study. That is, it did not get to cover
the costs and was clearly surpassed by the absolute witness.

Conclusion
1)

The analysis with respect to industrial quality and furnace tan, the Virginia tobacco
K-236 has an appropriate production in fertile soils with organic matter >4%.

2) However, in the short term, it is feasible to apply MICROSOIL 0.5% in fertile soils with
organic matter ><4% in combination with 50% of the chemical inorganic suggested
fertilizer based in the soil analysis to increase the yields, the industrial quality and
the productivity.
3) In the middle and long term it is convenient the application of MICROSOIL at 0.5% to
increase the mineralization of the organic matter and the availability of the nutrients,
and therefore, increase the industrial quality and reduce the use of inorganic
fertilizers in a significant way.
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STUDY FOR THE APPLICATION OF MICROORGANISMS IN THE SOIL FOR THE
PRODUCTION AND INDUSTRIAL QUALITY OF THE VIRGINIA TOBACCO.

Summary
This is the second consecutive farming cycle in which we are studying the effect of the
microorganisms that are applied to the soil and the results show that when you mix
between the 25 - 50 % range of the chemical fertilizers with MICROSOIL 2% to the soil,
you get the best yield and productivity. This results are similar to those that were gotten in
the agricultural cycle 1995 - 1996.

Introduction
The soil is the environment in which the life of innumerable plant and animal forms grow
and develop, animals that vary in size from those that you need a microscope to see them
as the microorganisms to the earthworms. Through a great variety of activities, this
organisms make a contribution to the soil ability to enhance the productivity of itself. The
desired activities of the microorganisms of the soil can be stimulated through the correction
of unfavorable conditions, by means of using some practices as the application of lime, the
application of organic matter, the parasite control, the inoculation of microorganisms, etc.
(Ortiz y Ortiz, 1984).
In reference to the inoculation of microorganisms, in the last agricultural cycle (1995 1996), we developed a study of the effect of MICROSOIL as a source of a complex of
enzymes and bacteria in the Virginia tobacco crop, and the results showed that mixing 50%
of the chemical fertifizers with MICROSOIL at 2% the best results were gotten in yield and
productivity (Luis, 1996).
As a continuation of the previous study, in this farming cycle (1996 - 1997) the study was
repeated.

Objective
To study the effects of the product named MICROSOIL in the production and the industrial
chemical quality of the Virginia tobacco.

Method and Materials
The study was developed in the CIICA's experimental site, with a soil that

In the Figure 1. we can observe that there are not any significant
difference between the processes; however, the two best processes in
terms of yield are the process with 19 - 12 - 37 plus MICROSOIL 2%
applied to the soil before the transplant and the process with 100% of the
chemical fertilizers (75 - 50 - 150). The cost of the first one is $1345.00/ha
and the cost for the second one is $1379.00/ha, being the difference of
$34.00/ha in favor of de process with MICROSOIL; besides, an additional
18 kg/ha of tobacco comparable to $142.50/ha that makes a great total of
an additional income of $176.50/ha when MICROSOIL 2% is applied with
25% of the total fertilizers.

Conclusions.
There is an alternative to mix between 25-50% of the chemical fertilizers
with a stock of microorganisms (MICROSOIL 2%) to the soil and produce
yields similar to those obtained with the use of 100% chemical or traditional
fertilizers.
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