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Abstract: Problem statement: In Selva de Chiapas, Mexico, the traditional famniechnique of
slash-fell-burn used on hillside fields has causedere soil deterioration. Consequently, indigenous
farmers reacted by developing several agroecolbpgieatices that improve the physical, chemical and
biological fertility of the soils. Standing out amp these techniques is the use of Mucudaduna
deeringianunBort.) in rotation with maizeZea mayd.). Approach: The objective of this study was

to determine the effect of the maize-mucuna systensoil fertility, ecosystem diversity and maize
crop yield. The study was conducted in the Tulijall®y, Chiapas, in the autumn-winter growing
season (November-April). A completely random desigas applied to four periods of consecutive
maize-mucuna cropping (0, 5, 10 and 15 years) demto analyze the most significant variables
related to soils, weeds, seed bank and yRREuIts: The results obtained reveal the higher nutrient
concentration in the topsoil (0-15 cm) and bettepgield in the treatments with Mucuna rotatiorm N
direct relationship was observed between nutrientent and duration of maize-mucuna system usage.
However, the diversity of weeds and similarity pesies both diminished where this farming method
was used.Concluson/Recommendations: It was determined that the use of the maize-mucuna
agroecosystem helps to increase and maintain agoggcal sustainability, supporting this practice
that has been adapted and utilized by indigenowudeGHior more than 30 years.

Key words: Sustainability, agroecosystem, tropic, indigenoystesns, tulija valley, chiapas,
traditional farming, mucuna deeringianum

INTRODUCTION manufacturers are widely ignored causing a high
natural resistance of pests.

The natural ecosystems of the Mexican tropics  In Chiapas, different degrees of soil degradatiod
have been substituted by agroecosystems know atecreases in flora, fauna and water quality aresezhu
transhumant, itinerant or slash-fell-and-burn (s}a- mainly by hydric erosion, as consequence of several
(Brady, 1996). Consequently, a significant decrdase agricultural activities. These activities include
crop productivity is observed and the land isoverfarming, forests and jungles clearing, irrationse
temporarily abandoned while it ecologically recever of agrochemicals, slashing and burning of platerliand
(Xolocotzi, 1995). The loss of productivity is pamily  the inadequate use of agricultural techniques oaites
attributed to the gradual decrease in soil feytilit with slopes not appropriate for seasonal farming.
(Xolocotzi, 1995) and the rapid population increae Primarily basic foods (mainly maize and beans) are
weeds, phytophagous insects and diseases. IFarmed in Tulija Valley (Chiapas, Mexico), in seasb
conventional agriculture, the strategy for coningll conditions during two farming cycles, i.e., spring-
these elements is the use of fertilizers and pgdesc  summer (May to October) and autumn-winter
But this method is costly and dangerous over th€November to April). This territory is inhabited Inative
medium- and long-term due to contamination risk ofMayans from the Cho’l ethnic group. Some farmeses us
both the environment and food products. Moreoves, i the agroecosystem maizeZe@ mays L.)-mucuna
inefficient since the instructions recommended by(Mucuna deeringeanurBort.) in their farming practices.
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Native maize genotypes are cultivated with traddéio mucuna agroecosystem is favoured by the duration of
techniques (s-a-b) in the spring-summer period,lewhi its consecutive growing, in comparison with trauhl
mucuna is mainly used as a plant fertilizer sogneeng  maize farming which does not rotate with this

the autumn-winter period (Triomphe, 1996). composting system.
Agroecology studies agricultural  production
methods through harmonious relationships with matur MATERIALSAND METHODS

The main purpose of this science is natural ressurc
conservation, understood as conservation in sigl, i Study site: This study was carried out in the communities
maintain food production Whenever possible, thisof Francisco I. Madero, Santa Maria and Tiemopatést
science seeks to maintain the genetic wealth ofidiee  in the Tulija Valley, which belongs to the munidipaof
species dedicated to agricultural use and as well &Salto de Agua. This area is found in the northehsie
protect plant and animal wildlife. Edwards (1990) State of Chiapas, Mexico, between 17°10’ and 17R80’
believes that sustainability implies the agrosy&em and 92°00" and 92°25’ W. Its mean altitude is 10@umd
capacity to maintain productivity over time as wa#l its climate is AF (m) (Garcia, 1981), warm and \tetas
deal with ecological limitations, disruptions arahgplex  year-long rainfall, (i.e, a mean annual precigitatiof
pressures from its socioeconomic setting. Thermiieio 3,000 mm) and a mean annual temperature of 26.7°C
assess agrosystem capacity includes aspects susciil as (INEGI, 2007). The topography of the area studiza loe
and water conservation, genetic diversity and tiopgr  classified as precipitous terrain. According to &0
management of resources so as to ensure stable foprbes), classification the predominant soils atieokols
sources, a good standard of living in rural comniesi  with associations of rendzinas and chromic luvisols
and a healthy and safe living environment. (INEGI, 2007). They are fertile and moderately deped

Legumes are extremely important to thewith a depth of less than 60 cm. They possess good
conservation and improvement of soils. This isdrainage, are slightly acidic, alluvial and comgaisof
particularly the case in the wet tropics where $malunconsolidated terrigenous deposits. Their granefom
farmers, in general, lack the financial and tecéiic varies from coarse sands and gravel at the baskeof
means to utilize industrial products. Legumes ugaed mountains, to lime and clays in terrain with leksps
green manure have traditionally served as sourfes QINEGI, 1983). It is humid practically all year adde to
nitrogen for crops and as a means of improving soithe geodesy of the terrain and the high presence of
quality (Kaizzi et al, 2006). However, in order to limestone, the use of farming machinery is limited.
increase the productivity of soils over the longxe
improving its quality is more important than theéwu#  Experimental design: The research was carried out in
presence of nitrogen. This is because the orgaattem the autumn-winter season known &snamil The
added to the soil in the form of green manure ig/ve stratification of the Choles farmers was made atiogr
labile and can affect soil reactions and thety the duration of farming with the maize-mucuna
microbiological processes where niErogen is inctide a5r0ecosystem, i.e., on the same soil or fieldbowit
Mucuna, also known afijol nescafe is one of the jnerruption. Four strata or treatments were defirg
main legumes utilized as green manure in the tspis (T1), 5 (T2), 10 (T3) and 15 (T4) years of use fi§t
it grows well in deficient tropical soils and has n ,q5ecosystem. T1 includes lands where maize is
difficulties groming in rocky,. mountainous areasher grown using traditional methods (the maize-mucuna
effects of this crop are positive as it keeps waetter : :

. . i agroecosystem is not applied).

control, functions as good biomass and contains a : . :

) ) X . A completely random design was applied with four
biologically fixed amount of nitrogen due to the treatments and three replicati in th -
symbiosis with bacteria of Rhizobium genus. Crop . plicalions in e same regron
rotations with mucuna obtain better maize yieldsnth on approximately 1 ha plots belonging to thregedua‘ﬁt

i farmers. A total of 12 study plots were obtainetie T

on land where it is not utilized. The maize yiekl durati ith the afi
directly related to the availability of macro and féatment durations were set at 5 years with the i

micronutrients present in soils (Navedbal, 1998). learn the effect of the legume on the ecological
This study will study the effect of consecutive r_elat|onsh|ps of farming production in each of _pdrof

periods of mucuna use on soil properties and thdme and to also compare the effgct of using green

dynamic of weeds and the grain maize vyield, in themanure to that of not using of it. A simple claissifion

context of traditional farming systems in the Talij model was utilized to study the following factossil,
Valley. The hypothesis of this study is that theweeds, seed bank, maize farming production indisato

agroecological sustainability potential of the neaiz and the use of the maize-mucuna agroecosystem.
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The maize and mucuna were both planted using thdiphenylamine method (N} Olsen (P); Extractable
traditional methods of the local natives. The wisrdlone  cations with Morgan solution (K); and Versenato
by hand with the help of an espeque (dibble stlgldize  Method (Ca and Mg). The following simple general
is sown at the beginning of November at averageonsiderations were used to interpret the restifts:
distances of 1.2 m between rows and plants. Fadsse classification proposed by Tavera (1985) for N; the
are deposited at each point, which results in allatipn  classification by the CSTPA (1980) for P; the
density of approximately 27,000 plants ha-1. Theclassification proposed by Moreno (1978) for K, Ca,
growing cycle of criollo maize genotypes is O.M. and Mg; the classification proposed by Almyda
approximately 130 d. The entire farming process ig1967) for pH and the textural classification based
essentially natural, that is, it does not use e&ldénputs.  the proportion of sand, limestone and clay propdsed

The mucuna is sown directly between the rows ol.épez-Collado (1996).
maize at a distance of 2°m50 d after the maize
planting. Two seeds are deposited at each pointhwh Weeds. Weed sampling was conducted using the quadrat
results in a population density of 5,000 plants.hBhe  method (Krebs, 1985) to determine the floral diigrs
mucuna emerges and begins to grow. Due to itslensity and similarity and to know the effect thiae
aggressive growth at this stage, it starts climkimg legume has on the growth of flora. The samplingare
maize plants. The latter are harvested 100 d dfier was 0.25 m2 (0.50 x 0.50 m) and the quadrat frame w
mucuna planting, i.e., 150 d after the maize phanti tossed randomly, continuing along a zigzag linesach
(March and April). The harvest is done by hand,study plot, taking three samples per plot. Three
leaving the dry maize stalks standing, which seove samplings were taken over the course of the entire
prop the legume. The mucuna completely develops 25Qrowing cycle. The first was conducted before the
d after sowing. As this area is a wet tropicalclearing of themilpa (30 days after maize sowing), the
environment, the green manure’s foliage cover ef th second was conduction during the flowering periéd o
ground is 100% and it remains until the following maize (70 days after sowing) and the third, durimg
growing cycle. In October it is manually incorp@at Stage when maize reaches physiological maturigy, (i.
and at the beginning of November maize is planted00 days after the sowing). After each random tthes,
again. This system constitutes an ecological pegjpar ~ total number of each floral species inside the catad
strategy for the soils in Selva de Chiapas. frame was counted. They were grouped by species and

placed in paper bags to be identified and dried for
Sampling and analysis: approximately 72 h. When the plants were completely

Soils. The research used zigzag sampling at thélried, they were weighed using a granatary scale.
beginning and end of the growing cycle and composit N order to learn how the populations behaved,
samples were obtained for the four evaluation syste Weed diversity was determined using the Shannon
Samples were taken at depths from 0-15 cm and fro@nd Weaver (1964) (Eq. 1):

15-30 cm. This was done to determine the effechef

fertilizer on so_il fertility at Ieyels where the_haa root .- ‘i“ *log(1) (1)
system has different behaviours and requirements as =

result of the inherent characteristics of the sg®cin

order to reduce variability of soil characteristics\yhere:

between the first and second sampling, five sargplin The Shannon-Weaver Index

points were established on each plot of landy = The proportion of the total number of individsia
Subsamples were collected at these points and were  of species i () with respect to the total number

combined to obtain a compour_ld sample_ for each plot. of individuals of all species (N) and log is the
This sample underwent a physical-chemical analysis abbreviation of the logarithm, in this case, with
determine the properties of agronomic interestotal, 10 as its base (decimal)

48 soil samples were collected.

Various methods were utilized in order to
determine the main properties of agronomic interest
Bouyoucos Hydrometer (Texture); Excavation (Bulk
density-BD); Conductometer (EC, soil-water ratid)i:
Potentiometer (pH, soil-water ratio 1:5); WalklelaBk
oxidation (Organic Matter-M.O);, Macro Kjeldahl :ﬁ*loo )
(Total nitrogen-N); Morgan extract solution, *° a+b
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was determined using the Sérensen Index (Kreb$)198
(Eq. 2), which is expressed by the formula:
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where, a is the number of species in communitaode  Consequently, zigzag samplings were conducted,elfier

1; b, in community or sample 2 and c, the number ofl0 consecutive plants were counted at 5 pointsach e

species present in both communities or samples. study plot. The following agronomic variables were
The Importance Value Index (IYI(Eq. 3) was determined: number of rows per cobs, number ofhgrai

applied (Curtis and Mclintosh, 1950, 1951; Finol719 per row, humber of grains per cob, cobs per plaaight

Mueller-Dombois and Ellenberg 1975; Matteuci andof cobs and harvested plants. The method propoged b

Colma, 1982; Lamprecht, 1990; Kent and Coker, 1994) afitte (1994) was used to estimate grain yield.

in order to assign each species its category of

importance. The I\lis obtained from the sum of the Statistical analysis: The results of the soils chemical

Relative Density (RD), the Relative Frequency (RF)analysis were subjected to an analysis of variance

and the Relative Dominance (RDom): (ANOVA) in the SAS packet SPSS, 1999, utilizing the
programme PROC ANOVA. A completely random
IVI =RD,(%) +RF (%)+ RDom (%) 3) design ¢ = 0.05) was utilized, following the criteria of

Cochran and Cox (1973), Marquez (2008) Garcia-
where, RD is the ratio, in percentage terms, batvike ~ Villalpando et al (2001). Subsequently, a multiple
number of individuals of species X and the totanber ~ comparison of averages was carried out using the
of individuals of all species; RF is the frequenafy Tukey test. Procedures of ANOVA were utilized ie th
species X, divided by the sum of the frequencieallof statistical analysis of the yield components. Dudhe
species and multiplied by 100; and RDom is obtaisyed characteristics of the research and the homogeneity
calculating the percentage of total biomass ofecisg present at the study sites, the analysis was daoiig
out of the total biomass of all species. using a simple classification model (Dixon and Mass

The tray or germination method was used t01966), in keeping with the strata studied. In orter
analyze the seed bank of the various treatmenty studjetect significant differences between study systean
plots at different period.s in time. Compound sarsple multiple comparison of averages was utilized, itlee
were taken from the soils of each one of the piota  pyncan multiple range test with a significance lesfe
depth of 0-15 cm. The samples were placed inse, following the criteria by Cochran and Cox (1873
recipients made of wood (trays) measuring&®20  \1arquez (2008) Garcia-Villalpand@t al (2001).
cm. There was a tray for each replication, making Bubsequently, the multiple comparison of averages w

total of 12 trays. In order.to avoid seed contamng carried out using the Tukey test. A Pearson cdiosia
from the wind, from animals, or from water, the

. o . ffmalysis was conducted to find the degree of catioe
recipients were positioned under coverings made o o . _
L . . and determination of the variables of maize.
indigenous plant materials that allowed sunlight to
enter. They were watered at three-day intervals
throughout the duration of the entire experiment to
maintain soil moisture and facilitate the growthtbé
weed vegetation.

RESULTS

Soils. After subjecting the edaphic elements to analyzes

The first observation was made eight days after thOf variance an_d multiple comparisons of averages in
order to determine the effect of periods of mucus@on

first sampling. This was done to record the degiee §oil properties, the results revealed no significan

growth of the weed species from among the different,.
. ; differences between the treatments. A tendency was
treatment locations. Observations were made every 3

days in order to record the development of the ispec obs_erved,_ h(;]wever, that Shﬁ) wed higher levels of
that had emerged. At the end of the experimenthén n_ll_Jtrgclentls In the treatments where mucuna was grown
fourth and fifth sampling (approximately after four( able 1).

months), the number of individuals of each speuias In T1, at the two depths analyzed, the soils dre s
' p .. loam and clay loam. The textures vary in T2 rejuoati

counted, its family and species identified and its )
o . between silt loam, loam, clay loam and clay. The
classification made according to the type and numbe : . . .
. dominant textural type in T3 is loam with subtle
broad-leaved and narrow-leaved species. N ; .
variations of silt and clay. The texture of T5 andy

Yield components A description of maize in terms of 10am, siltloam and clay.

agronomic interest was made with the aim of legtire The analysis was conducted to determine the effect

effect of the farming strata that used green margiree  of periods of farming with the maize-mucuna

this study was conducted on active farming fieklie = agroecosystem on N content. It was observed tleat th

method proposed by Luna (1993) was usedlowest levels were in T1 and these levels increaset
189
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remained stable, with slight variations, in thetrwitn ~ and T2 was 64.34%. When T1 is compared with T3 and
mucuna use (T2, T3 and T4). Higher N content wad 4, the values progressively diminish to 58.25% and
also observed in the layer of surface soil (0-15,cm 90-00%, respectively. The values obtained by
decreasing slightly at a depth of 15-30 cm. Asreggde ~ comparing T2 with T3 and T4 were 63.04% and 51.88
levels, the classification applied (Moreno, 1978)%’ respectively. Finally, the similarity value betn

0,
indicates that the values are high and middle range T3 and T4 was 60.87 %.

Il of the study treat ts. Th | . thi The total number of species counted in T1 was 61,
afl of the study treatments. The valles INCreasien sy ted among 29 different families. The highes
soils where mucuna is grown. The K analysis revkale

. S0 importance value was found for the speditdiconia
that the soils, for the most part, contain highelewof |atisnatha (47.51).0ther species with high importance

this nutrient. o values in this treatment werelresine celosia,

In the samplings conducted at the beginning add encjergcarpus dentatus, Paspalusp. andCyperussp.
of the maize growing cycle, at a depth from 0-15818 iy, 18 36, 15.11, 14.54 and 11.40, respectivelyT2,
ogtsgr\_/ed tlhar:tl thle soils Iare e?tremelyz ”gh In 3(8"\/'"51 species were counted, distributed among 23 if@nil
obtaining slightly lower values at a greater de(ith The highest importance value found in this treatmen

cm). . o
NO, content is higher in the soils where mucuna iJvas for the Paspalumsp. and another unidentified

used in contrast to the treatment where it is hotas tsr? eges.l They both 4lzleI202nge(L t(; éhGe 4Poaceaet_far:mdyTa;]
observed that the soils are highly rich in calciamd €Ir vajues were as.c< an 0%, Tespeclivelye

magnesium. The pH, EC and BD were slightly higher i highest _importance_vall_Je in T3 was for the legume
the treatments with mucuna use. The pH tends to biomordica charantia with a value of 39.70. Also

acidic due to the geographical location andimportant were the speci@aspalumsp. andCucurbita

environmental conditions. moschata whose values were 25.74 and 28.41,

respectively. Mucuna had a high importance value
Weeds: The values obtained for the Shannon-Weavef16.64) as well. The unidentified species from the
Index were 1.54 for T1, 1.28 for T2, 1.24 for T3an Poaceae family had the highest importance value
0.86 for T4. The similarity value (Table 2) betweBh  (65.92) in T4, followed by mucuna (16.21).

Table 1: Multiple comparison of chemical and phgsjroperties of the soil at the beginning (1) and of the cycle (2)

EC BD' o.M." N P K NG Ca Mg
Depth  Strata pH (dS/m) (g ch (%) (%) (ppm) (ppm) (ppm) (ppm) (ppm)
0-15 T1 6.56 a 0.09 a 1.07a 7.26a 0.15a 48&.1 14041b 46.67 a 6904 a 909.1a
0-15 T2 550 a 0.12a 1.08a 49a 0.25a 5112. 300.00 a 95.83a  4646a 590.9 a
0-15 T3 7.00 a 0.18a 1.19a 540a 0.24a 782 193.750 125.00a 22196a 636.4a
0-15 T4 750 a 0.20 a 1.07a 592a 0.23a 1718. 141.25b 149.17a 13679a 500.0 a
15-30 T1 543 a 0.12a * 578 a 0.15a 7.92a 109.37 a 7417 a 7678 a 727.3a
15-30 T2 6.56 a 0.05 a * 2.39b 0.16a  10.73al53.12a 60.83a  4775a 499.7 a
15-30 T3 7.23a 0.10a * 2.59b 0.l14a 6.48a 11042 a 4583a 27036a  1500.0a
15-30 T4 793a 0.10 a * 353ab 0.17a 956a93.750a 79.17a 15131a 795.4 a
0-15 T1 5.96 a 0.06 a 1.04a 742a 0.14a 7514. 166.67a 2242 a 5449 a 1200.0 a
0-15 T2 6.00 a 0.07 a 1.06a 5.74a 0.23a 588. 191.30a 17.17 a 5865 a 955.5a
0-15 T3 7.27a 0.18 a 1.12a 592a 0.29a 7918. 183.75a 55.00a 23173a 14889a
0-15 T4 7.60 a 0.11a 11la 440a 0.21a 0518. 141.66a 4392a 13782a 890.6 a
15-30 T1 576 a 0.05a * 6.95 a 0.14a 9.83a 139.58a 10.33 a 5321a 1066.0 a
15-30 T2 6.07 a 0.07 a * 3.98a 0.17a  10.77 al26.04 a 11.25a 7500 a 911.1a
15-30 T3 720 a 0.08 a * 310a 0.15a  9.49a 100.00 a 1125a 25385a 12000 a
15-30 T4 770 a 0.10 a * 353a 0.16a  10.39a80.21 0a 40.00a 17372a 711.la

T Electrical Conductivity (EC), Bulk Density (BD),rganic Matter (M.0)T Same letters show no significant difference

Table 2: Agronomic variable and components of médea maypyield

Number of Cob width Cob length Grains per Colghei Grain weight Yield
Treatment Cobs (fn (cm) (cm) mM () per cob (g) (thd
T1 1.37b 156 a 13.99 a 556.56 b 182.86 b 136.45 1.98b
T2 2.20 ab 16.68 a 15.94 ab 11741 a 260.36 ab 4.7Q@b 4.23 a
T3 2.48a 1717 a 1453 b 11275a 237.06 ab 628&h 435a
T4 2.60a 17.84 a 18.64 a 1346.4 a 306.53 a .2Q20 571a
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Table 3: Pearson correlation analysis betweenhlagaf maize (Zea mays) farmed using mudiMiacuna deeringianurBort) cover

Cobs per Cob Cob Cob per  Grains Grains Grains Cob rain&  Yield Stratum
m2 width length row perrow  per cob pet m weight weight

Cobs per m? R2 1.0000 0.422  0.548 0.003 0.370 0.318 0.8800 0.5270 0.532 0.86900 0.7680
o 0.0000 0.171  0.065 0.991 0.236 0.312 0.0002 0.0780.074 0.00011 0.0030

Cob R2 0.4220 1.000 0.432 0.701 0.280 0.641 0.656@B520 0.785 0.73000 0.6550
width o 0.1710 0.000 0.160 0.011 0.377 0.024 0.0210 0.0000.002 0.00700 0.0200
Cob R2 0.5480 0.432  1.000 0.084 0.822 0.715 0.750(r820 0.821 0.73900 0.6690
length o 0.0650 0.160 0.000 0.793 0.001 0.008 0.0040 0.0020.001 0.00600 0.0170
Cobs R2 0.0030 0.701 0.084 1.000 0.033 0.583 0.310@860 0.493 0.29800 0.2400
per row o 0.9910 0.011 0.793 0.000 0.917 0.046 0.3260 0.1090.103 0.34500 0.4500
Grains R2 0.3700 0.280 0.822 0.033 1.000 0.825 40.650.6060 0.693 0.48900 0.3460
per row o 0.2360 0.377 0.001 0.917 0.000 0.001 0.0200 0.0360.012 0.10600 0.2690
Grains R2 0.3180 0.641 0.715 0.583 0.825 1.000 00.720.7890 0.854 0.58200 0.4320
per cob o 0.3120 0.024 0.008 0.046 0.001 0.000 0.0080 0.0020.000 0.04600 0.1600
Grains R2 0.8800 0.653 0.750 0.310 0.654 0.720 00.000.7880 0.812 0.93400 0.7670
per nt o 0.0000 0.021  0.004 0.326 0.020 0.008 0.0000 0.0020.001 0.00000 0.0030
Cob weight R2 0.5270 0.852 0.782 0.486 0.606 0.789 0.7880 1.0000 0.981 0.85900 0.7180
o 0.0780 0.000 0.002 0.109 0.036 0.002 0.0020 0.0000.000 0.00000 0.0080

Grain weight R2 0.5320 0.785 0.821 0.493 0.693 .85 0.8120 0.9810 1.000 0.84700 0.7030
o 0.0740 0.002 0.001 0.103 0.012 0.000 0.0010 0.0000.000 0.00050 0.0100

Yield R2 0.8690 0.730 0.739 0.298 0.489 0.582 0934.8590 0.847 1.00000 0.8620
o 0.0002 0.007  0.006 0.345 0.106 0.046 0.0001 0.0000.000 0.00000 0.0003

Stratum R2 0.7680 0.655 0.669 0.240 0.346 0.432 670.7 0.7180 0.703 0.86200 1.0000
o 0.0030 0.020 0.017 0.450 0.269 0.160 0.0030 0.0080.010 0.00000 0.0000

The soil seed bank offered the highest diversitythis area is adequate for maize farming and the

indexes among T1 and T2, registering values of4003
and 1.1892, respectively. T3 had a value of 0.7&30

utilization of green manures in the wet tropics l{€&
1972; Contreras-Benitezt al, 2002). Contreras-

T4, a value of 0.6003, which show they have lesBenitezet al (2002) state that maize has widely spread

similarity. The 0-5 and 0-10 year strata had simila
values, 51.16 and 51.61%, respectively. The corspari
of the 0-15 and 5-10 year strata with mucuna usest
intermediate values 38.46 and 47.61%,
comparison of the 5-15 and 10-15 year strata redeal
values of 32.43 and 32.00%, respectively, makirgnth
the strata with least similarity.

Yield componentsand grain yield: The results of grain

while the

in Mexico because of this characteristic, especiall
seasonal farming. In addition, Ochse (1972) in@icat
that maize can be grown in any type of soil.

The high levels of N content in the topsoil are
attributed to the fertilizing effect of the greeranure
type mucuna. In T1, these levels are the resuthef
slash-and-fell farming system, which leaves thedlan
fallow for approximately three years. This fallow
period gives rise to high levels of biomass dug¢h®

yield in the Tukey multiple comparisons of averagesfact that plant litter is not burned during the leyand

revealed statistically inferior values in T1. The
treatments T2 and T3 were statistically equal dred t
highest yield value was calculated in T4 (Table 2).

In the analysis of correlation it was observed tha
the variables that determine yield are populatiensity
(r2 = 0.6307), the number of cobs per square n{etre
0.869), cob width (r2 = 0.730), cob length (r2 3B),
grains per square metre (r2 = 0.934), cob weight(r
0.859) and grain weight per cob (r2 = 0.847) (T&)le

DISCUSSION

is later incorporated into the soil when the tinoenes
for land preparation.

The P content results coincide with those reported
by Triomphe (1995), who, in a 10-year study of the
effects of mucuna on the fertilizing systems aldhg
coast of Honduras, found higher amounts of P in
treatments where the legume was grown. This inereas
positively correlates with the years of growth,
quantifying lower amounts in the treatment without
mucuna. The high K content is a result of the
composition of the soils themselves (luvisols, sals,
regosols and nitrosols) and the traditional practi$

Soils: The chemical analyzes carried out at the beginninglash-and-fell.

and end of the maize cycle make it possible tooektb

an edaphic description for the sampling points ha t

region of Tulija Valley. By nature, the soils aiehrin

basic nutrients for farming. The textures foundtlie

study site and at the sampling points, demonsthett
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The highest O.M. contents in T1 fields are atteblu
to the autumn-winter farming system cycle of slast-
fell. In this system burning is foregone to favabe
rapid growth of vegetation and avoid soil deteltiora
The lands used only for the autumn-winter farmipge
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are left fallow for between 2 and 5 years. Theofall topsoil (0-15 cm) in comparison with the traditibna
period allows vegetation growing that is to bemaize farming system with no green manure rotatfon.
incorporated into the soil at the slash. Togetlileis  similar tendency was observed for the other andlyze
process, along with high precipitations, high nutrients. A direct correlation was not found betwe
temperatures and the type of prevalent vegetatiee g the nutrient content and the years of mucuna mtati
rise to a rapid decomposition of the plant litter. The diversity of weed growth was higher in the
Moreover, these conditions give rise to a dynamid a treatment without successive mucuna usage, with a
systematic decomposition of the O.M. that is laterShannon-Weaver diversity index of 1.54. The sirtifar
incorporated into the soil when the mucuna is aingg  of species decreased in accordance with longeofise
land preparation prior to sowing. the green manure. The species found in the seed ban
The systems that resort to burning following thewere observed to be similar. Grain yield rose 5046 o
harvest register the highest acid pH values, inpasison  the treatments farmed with mucuna in comparisoh wit
with permanent crop systems (without burning). Thisthe traditional maize farming system that does usa
suggests higher acidity as a result of the ashéghair the legume. This also correlated positively witte th
high Ca content (Sanchez and Camacho, 1981). duration of usage. It was determined that use ef th
The prevalent conditions in the wet tropics calse maize-mucuna agroecosystem increases and maintains
losses through lixiviation and volatilization, cadexing  agroecological sustainability over time. Moreoever,
it is a highly mobile element, especially in soilith  the results validate and support this practise,ciwvhi
light textures. For these reasons it is importamt t has been adapted and utilized by the indigenous
constantly incorporate O.M. into the soil. Using Choles of the Tulija Valley in Chiapas for more rtha
legumes as green manure represents a highly viabB0 years. Youths will play an important role in the
method of maintaining a sustainable farming systemcontinuance of this agricultural sustainability ¢tiee,
The highest levels of N and NQvere calculated and which need to possess a positive attitude so tiet t
stabilized in the treatments with mucuna use. Thisvould promote their participation in agricultural
demonstrates the agroecological sustainability hef t activities and have positive mind-sets that would
farming method evaluated in this research. The lanéncourage them to be inclined towards sustainable
maintains adequate and stable levels of fertiligking  farming practices (D'Silvat al., 2010).
it possible to carry out a sustainable, year-round,
cropping cycle on the same fields, which are fiedd REFERENCES
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