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/ Introduction
-

he soil is a very important ecosystem component that supplies a
wide range of environmental services, in addition it hosts a great
biodiversity, crucial for maintaining ecological functions; however,
the land use change has resulted in a loss of biodiversity which put
in danger the good operation of this complicated system.

Study area

The experimental plot was located in
the Tropical Reserve Los Tuxtlas
Veracruz Mexico, in Mpio. San Pedro
Soteapan (N 18 °© 10 '18.1"W 94 ° 51"
47.6"), Veracruz (Fig. 1).

.

Fig. 1. Experimental-demonstrative plot

Objective

In this study, the aim was to evaluate the effect of crop rotation\
Maize (Poaceae) with Mucuna (Leguminosae) on the below
ground biodiversity (macrofauna) and the maize productivity,
as well as on the soil quality

Materials and methods

We used a randomized block design to evaluate the effect of four
treatments: Mucuna + fertilizer (MF), fertilizer (F), Mucuna (M) and
control (C) with 5 replicates (400 m2) for each. Month were
determined: alkaline phosphatase activity and acid phosphatase
(Tabatabai and Bremmer, 1969), fluorescein diacetate (total
esterase); Alarcon-Gutiérrez et al., (2008), pH, respiration, diameter
and height of the plant. At the end of the experiment was
determined macrofauna (Anderson and Ingram, 1993) and the
production of grain.

The pH increased during the period of
greatest plant growth (before flowering)
to return later to the initial values from
6.221 to 6.428 (Fig. 2).

(Fig. 3).
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Results
Regarding respiration, no significant difference
between the treatments was observed, since
all showed a higher value at second and third
month (1.1 mgCO,.m2.h"1), and then a drastic
fall after the grain filling (0.1mgCO,.m2.h1).

The alkaline phosphatase had a similar
pattern: better treatments were M and F
(0.03+0.009 nkat/gDM), (Fig. 4).
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Fig. 2. soil pH. n = 3, bars indicate standard
deviation

The acid phosphatase activity was higher
in the second month of the plant
development, mainly in the M and MF
treatments with the following respectively
values: 0.007+0.005 nkat/gDM and 0.0055
nkat/gDM. (Fig. 5).
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Fig. 5 Acid phosphatase activity. n = 3,
bars indicate standard deviation
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Fig. 3. Soil respiration rate. n = 3, bars indicate
standard deviation

The macrofauna (individuals/m?, according

to the TSBF method; Anderson and Ingram

1993) showed that the treatment F had the

biggest value, especially in the number of

Isoptera (1792 individuals/m? (Fig. 6). e g

Fig. 6 Soil macrofauna (biomass)

Fig. 4. Alkaline phosphatase activity. n =3,
bars indicate standard deviation

Finally, the MF treatment showed the
highest corn production (1738 kg/ha) in
contrast to the M treatment that was the
lowest (1519.2 kg/ha).(Fig. 7).
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Fig. 7. Corn Yield (Summer 2008) n = 3, bars
indicate standard deviation.

Conclusion: The rotation Mucuna-maize improves some soil quality parameters, conserves the below ground biodiversity and could
reduce the cost of the production (inputs) in tropical areas, obtaining a benefit similar to the conventional crop method, but making the

rotation Mucuna-maize an environmentally friendly system is applied.
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Introduction

The current research focuses on obtaining a friendly
environmental farm production, with cheap techniques, and
varying the degrees of effectiveness; some of those techniques
are the culture with earthworms (Brown et al., 2007) and the
addition of cover crops, particularly legumes. Indeed, the
attention has been attracted on the effect of glomalin — a
glycoprotein produced by mycorrhizal fungi- over the soil quality
and, in consequence, over the crop productivity. Some studies
reported that glomalin is a source of nitrogen for the saill,
promotes a good soil structure, improves water capture and a
good aeration, and it also promotes the good development of the
plant roots and gives the ability to endure the erosion (Rilling et

Objective

This work aims to assess the productivity of maize in response to
the presence of earthworm Pontoscolex corethrurus and the
legume Mucuna pruriens var. utilis, as well as to quantify the
production of glomalin, all under greenhouse conditions.

Materials and methods

The treatments used were: (1) Mucuna-Maize-Pontoscolex; (2)
Mucuna-Maize; (3) Pontoscolex-Maize; (4) Maize and (5) Control. To
extract and quantify the glomalin, the Wright and Upadhyaya (1996)
method was used. The hyphae length was estimated according to
Bloem et al. (1995). Earthworm, cocoons and maize biomass were
determined at the end of the experiment.

al., 2002).

Results
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produced the highest corn biomass (40.2
g/plant vs. 9.74 g/plant) and cocoons (0.6
g FM vs. 0.18 g FM) (Figs. 1 and 2);
however, no significant differences
(P>0.05) were found between treatment
with earthworms (MPZ) and Pontoscolex-
Maize (PZ); at the end, Pontoscolex ©
biomass was the same. Regarding the
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MPZ (4

glomalin content, the treatment (MZ)
Mucuna-Maize showed the highest values;

however, the hyphae length did not
change significantly ~ between the
treatments, as Spearman correlations

(hyphae length versus glomalin content)
showed the following results: 0.5 (1), 0.43
(2), 0.31 (3), 0.88 (4) and 0.74 (5).

Treatments

Fig. 1 Corn biomass of the treatments.
n =6, bars indicate standard deviation.

Pz z
Treatments

Fig. 2. Cocoons biomass of the treatments.
n =6, bars indicate standard deviation.

| Experimental units under
greenhouse conditions

Conclusion: The simultaneous use of Pontoscolex and Mucuna positively impact the corn production, favoring the cocoons biomass

and enhancing the production of glomalin.
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Objetive

@il water infiltration, pH and soil macroagregation.

The aim of this study was to evaluate the effects of P. corethrurus on the enzyme activity (acid and alkaline phosphatases) of the leachate,

Introduction
The Pontoscolex corethrurus is an earthworm that has invaded most of the cultivated land, in the humid tropics, through its ability to live in a
wide variety of soils and is widespread in agroecosystems, because of its ability to thrive easily in diverse habitats, still common in maize

crops

Material and methods

Experimental design

The experiment was designed using three main factors: P.
corethrurus (P), Mucuna pruriens -300g dried and
crushed- (M), and plant Zea mays (Z) and their
respectively combinations: PZM, ZM, PM, M, PZ, Z and C
(control), with six replicates.

Materials

The soil was sieved in a mesh of 0.5 cm and then placed
in plastic containers of 20 L (15 kg per container) equipped
with a hose and a bottle at the bottom in order to collect

Methods

Sampling and measurements were made every 30
days through 150 days as follow: the determination of
enzyme activity was performed following the
Tabatabai and Bremmer (1969) method, the pH was
determined using a potentiometer, infiltration was
measured with a portable infiltrometer, the leached
volume was measured using a graduated cylinder
and macroaggregates were determined according to

Fig. 1. Experimental unit

the leachate, experiment was performed under Velasquez et al. (2007).
Kgreenhouse conditions. J
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Fig. 5 Macroaggregates

Conclusion: Phosphatase activity was enhanced by the presence of the P. corenthurus and also in the PZ combination; likewise, the
activity of acid phosphatase appears to be favored by combining P and PZ and it kept constant in the ZM treatment. The greater infiltration
into the P treatment may be due to the effect of earthworm on soil structure. The largest aggregate formation in PZM treatment may be due
to the structuring of fine roots. The variables taken into account in this study were measured in a short time, and it is possible that some

sources of variation require more time to cause significant effects e.g. degradation time of mucuna and its integration into the soil.
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Introduction

The expansion of agriculture in areas with a certain degree of fragility makes necessary to evaluate the state of soil system by means of
indicators (Cantu et al., 2007). Soil activity is affected by many biological variables; the most important biological activities are those
related to the organic matter (MO) and nutrient cycling. One of them, the mineralization of organic phosphorus (Po) into soluble inorganic
phosphorous (Pi) is catalyzed by the phosphatase enzymes: acid and alkaline.

Objective

In this study, the aim was to compared the acid and alkaline Phosphatases of eight treatments in a greenhouse, in order to detect early
biochemical changes, whit reflected of biological activities originated by the impacts of the treatments.

Materials and methods

Phosphatase enzymes were measured in soil from an experimental (23) crop of Zea mays, with the following variants: the presence or
absence of the earthworm Pontoscolex corethrurus (P), the presence or absence of Zea mays (Z) and the presence or absence of the
plant Mucuna pruriens var. utilis (M). The experiment was realized under a greenhouse conditions, with a total of eight treatments (PZM,
ZM, PM, PZ, Z, P, M y T) with six replicates of each one; we evaluated, quantified and compared the biological activity of the soil using
the phosphatase enzymes as indicators. The enzymes were extracted from the soil and measured using the method described by
Tabatabai and Bremner (1969).

Results

The figure 1 and 2 shows the trend of the results obtained for the phosphatase enzyme activity, showing that during the two initial
samples (30 and 60 days), values were relatively low (less than 1.0002 U / g DM for acid phosphatase and 0.012 U / g DM for alkaline
phosphatase), which after 90 days increased tendency persists up to 120 days, but in the final sampling at 150 days was a drop of
enzyme activity
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Figure 1.— Acid Phosphatase Figure 2 .— Alkaline phosphatase

The results showed a wide variation, control treatment usually maintains a low-level activity throughout the experiment.
However, acid phosphatase activity was higher than alkaline activity. Mean activity of acid phosphatase was 1.0002 U /g DM
while mean activity of alkaline phosphatase was 0.0122 U / g dry soil.

Conclusion: The results also suggest that acid phosphatase is more active than alkaline phosphatase in the soil samples evaluated.
This may indicate that there is greater availability of inorganic phosphorus as according to Nannipieri et al. (1979) these enzymes are
activated when there is low availability of this element in soil.
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