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Abstract: The aim of this study was to evaluate the cultivation of perennial herbaceous legumes on weed control and yield of the
coffee crop in the Cerrado. The experimental design was a randomized complete block with four replications. The 10 treatments
tested in factorial 4 x 2 + 2, were four legumes: forage peanut (Arachis pintoi), hybrid Java (Macrotyloma axillare), perennial
soybean (Neonotonia wightii) and wild ground nut (Calopogonium mucunoides); two forms in the interrows of coffee plants with two
and three rows of legumes spaced by 0.50 m and 0.25 m, respectively; and two additional treatments consisted of hand weeding with
hoe and chemical control with glyphosate. The hybrid Java and wild ground nut in the first year and the hybrid Java and perennial
soybean in the second year, all followed by forage peanut, promoted lower density and biomass of the weeds. The wild ground nut in
the first year and forage peanut in the second year showed higher soil cover. The hybrid Java had its highest biomass production in
two years, and wild ground nut being higher in the first year. The cultivation of perennial herbaceous legumes promoted weed control
without interfering in the productivity of the coffee crop.

Key words: Legumes intercropping, soil cover, weed control, coffee crop, weed management.

1. Introduction Minas Gerais’ Cerrado region presents climatic

. . ) conditions ideal for the growing of traditional and
Organic matter destructuring, compaction and ) .
. o . special coffee of excellent beverage quality [3].
reduction are the main inductors of the degradation of . .
] o Nevertheless, for the sustainable management of its
the soils under Cerrado, the challenge of which is to . . . R
. . production,  practices  which  minimize the
make systems of production of the greatest energetic ) . .
] ] ) ] . environmental impacts caused by the conduction of
efficiency with environmental conservation viable and . ) ) ..
. . . the crop with broad spacing, excessive application of
create technological paradigms of soil and crop . . o
) ] chemicals and constant utilization of mechanization.
management with sustainability [1]. . )
] ) ) Inadequate, erroneous and repetitive methods in
The integrated soil management system with the o
] ) ] ) weed control endanger the sustainability of the coffee
use of different cropping agricultural and ecological i .
o ] plantation because they cause harmful influences to
procedures promotes the sustainability  with . .
) ) ) ) ] ) the crop and make the meeting of the conformities of
improvements in the physical, chemical and biological . . .
. . . the programs for certification of the production and
quality of soil and contributes towards weed . ) .
. product in Cerrado region unviable [4].
suppression [2]. .
The integrated management of coffee weeds allows
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the crop and better soil conservation. The soil cover
and surface protection practices prevent the surface
crust formation and the occurrence of erosive
processes, improving the soil fertility by the increase
of dry matter and nutrients resulting from the
vegetation management [5, 6].

The mulching of soil with legumes decreases the
weed infestation [7, 8], and improves soil conditions,
implying into less fertilizer and herbicide
consumption [9, 10].

Perennial herbaceous legumes should be fast initial
growth and good biomass production [11], support
moisture limitation and high soil temperatures in the
wintertime [12], re-grow after cutting and maintain
soil cover, on the contrary of the annual legume plants,
which should be re-planted every year [13].

The objective of this work was to evaluate the
influence of perennial herbaceous legume plants in
weed control and in the production of the coffee crop

in Cerrado region.
2. Material and Methods

The work was conducted in the period of December
of 2006 to July of 2009 in the municipality of
Patrocinio, MG, in a crop of coffee Catuai IAC-99 aged
eight years and spacing of 3.80 m x 0.70 m, localized at
18°53'S and 46°56'N at the altitude of 982 m.

2.1 Experimental Design and Treatments

The experimental design was in randomized blocks
with four replications, the plots being constituted by
three rows of seven coffee plants with the five useful
central plants, the treatments of which were applied in
a centralized way in the two inter-rows.

The experiment was made up of 10 treatments,
arranged in a factorial scheme 4 x 2 + 2, that is, four
species of perennial herbaceous species: forage
peanuts (Arachis pintoi), macrotyloma (Macrotyloma
axillare), perennial soybean (Neonotonia wightii) and
calopo (Calopogonium mucunoides) and two ways of
planting with two and three rows of legumes spaced

0.50 m and 0.25 m, respectively. The two additional
treatments were hand weeding with a hoe and
chemical control with glyphosate.

The legumes were sown at the density of 40 seeds
per linear meter and at the depth of 2 cm, receiving
sowing fertilization of 60 kg/ha of P,Os. In the two
initial months to support the establishment of the
legume plants, two hands weeding for the weed
control were performed.

The additional treatment of chemical control
consisted of glyphosate 360 g/L at the dose of 720
g/ha or 2 L/ha of the commercial product. For its
application, a back sprayer of 20 L com spray nozzles
TTI 11002, at a pressure of 2 KGF and volume of 150
L/ha was utilized, sprays being done in the months of
and March. The
additional treatment of hand weeding with a hoe was

June, September, December

applied in those months.
2.2 Procedures of the Experimental Crop of Coffee

In the rows of the coffee trees, hand weeding were
done maintaining clean the 0.80 m strip on each side,
over which the establishment and pruning of the
legume as far as the end of that weeding strip was
delimited. In the first year, the legumes were kept in
free growth, there being in the rainy season only one
pruning and in the second year two prunnings with
mechanized slashing were performed.

The chemical fertilization of the coffee crop was
conducted in a split way in the months of October,
December, February and April of the two years by
utilizing the NPK formulations 20-5-20 at the dosage at
broadcast of 150 g/plant per application in all the plots.

Under the procedures of the experiment, the
sprouting and pruning procedures of the coffee trees
and phytosanitary control in all the plots, the technical
production recommendations were followed [14],
according to the conditions presented by the crop.
Coffee harvest was done by hand detachment on the
cloth and the production transported, next, to the drying
yard till it reached the content of 12% of moisture.
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2.3 Evaluation and Annotation of the Data

The daily annotation and the monthly consolidation
of rainfalls were collected from the Automated
Weather Station close to the experiment (Fig. 1).

The cover of the soil by the legumes was evaluated
in November and February, based upon the equal
square network method, formed by perpendicular
intersections between two twines stretched on a
wooden frame. The intersection among two
perpendicular twines defines a point and it represents
an area of the covering with vegetation, in that in the
evaluation they are counted the sum of those points,
making possible the equivalence in percentage of the
total area [15]. That method was adapted by the
placing at the center of each inter-row of the plot of a
rectangular plastic network measuring 1 m X 6 m,
formed by 100 quadrants 20 cm in side and 4 cm apart
from each other. The percentage of soil cover by the
legume was resulting from the count of the squares
over the legume vegetation.

The production of the legume biomass was
evaluated in November and February by the sampling
method of the study of weed population [16]. A
wooden frame 0.25 m” in area was thrown randomly
onto each inter-row of the plot, resulting into the
removal and weighing of the sample of 0.50 m? of the
legume. The sample was dried in an oven with air
forced circulation at 65 °C for 72 h for calculation of
biomass yield, discounted the area of 60% of the
coffee trees.

The density and biomass of the weeds were
evaluated in November and February also by the
sampling method of the study of the weed population
[16]. A wooden frame 0.25 m’ in area was thrown
once in each inter-row of teh plot, resulting into a
sampling of 0.50 m® of weeds, which were trimmed
close to the soil and quantified for determination of
the infestation density. Next, those plants were placed
into paper bag to dry in oven with forced air
circulation at 65 °C for 72 h for determination of the

biomass in electronic balance.
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Fig. 1 Monthly rainfalls in the fruit-bearing coffee crop
intercropped with perennial herbaceous legumes in Alto
Paranaiba region in Minas Gerais, Cerrado, Patrocinio,
MG, 2007 and 2008.

The production of coffee was measured in liters of
detached fruits, taking a sample of 5 kg for drying at
12% of moisture and calculation of the green coffee
yield. In May of each year, the numbers of productive
nodes of two plagiotropic branches of each upper,
medium and lower third of the coffee trees were
counted.

2.4 Statistical Methods and Analyses

The statistical analysis was conducted by the
assistant program [17], the contrast of which
involving the means of the additional treatments and
of the legumes had comparison by the F test of the
variance analysis at 5% of probability. The means of
the factors legumes and rows were compared by the
Tukey test at 5% of probability. The data of density
and biomass of the weeds were transformed into (X +
0.5)"* for purposes of normalization of its distribution

and conduction of the analyses.
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3. Results and Discussion

Calopo promoted greater soil cover in the first year
with the forage peanuts being better in the next year
(Table 1).

The performance of the calopo in the first year, it
was also identical in another experiment, when several
perennial legumes was evaluated, with the calopo
presented larger tax of soil cover speed rate in relation
to the forage peanuts [18].

Although with fast establishment, the calopo in this
intercropping with coffee trees was little tolerant to
drought, presenting poorer sprout potential after the
management with a shredder.

Forage peanuts as a perennial legume has shown
slow establishment [19], its being drought-tolerant,
though it develops better in moist soils and supported
by rainfall [20, 21]. Its propagation is increased by the
emission of stolons, creeping growth habit and
increased re-growth capacity after pruning, its being
promising for permanent soil cover of perennial
cultivation without being voluble and aggressive [19].

The legume species, Macrotyloma and perennial
soybean, kept themselves in the two periods with an
intermediary rate of soil cover, both being aggressive
and being able to cause interferences in the coffee
trees and limitations in the cropping procedures and
harvest.

The growing of two or three rows of legumes in the

inter-rows of the coffee trees did not influence soil
cover, weeds and coffee yield. Those results agree
with those obtained in another experiment, whose
planting of perennial legumes being used of the same
spacings, it resulted without significant influence in
the covering of the soil [21, 22].

Macrotyloma maintained its highest biomass yield
in the two years’ cultivation (Table 2). Partially, this is
due to the fast growth of the plant, voluble growth
habit and re-growth capacity. That species requires
cares for being aggressive and climbing, its being able
to compete with the coffee tree and utilize it as a
support for its growth.

Forage peanuts presented the poorest biomass yield
in two periods, the results of which poorer than the
biomass of the calopo, mainly in the first year, it was
also obtained in another research of the cultivation of
those species intercropped with coffee tree [23]. The
legumes, in the first year, presented poorer biomass
yields than in the second year, when those species
were already established, reinforcing the fact, that the
perennial legumes present expectations of higher
production potential and in a steady way after the first
year of cultivation [23].

The weed density in the two periods was influenced
by the legumes which provide increased reduction in
relation to the additional treatments of hand weeding

and chemical control (Table 3). Those results agree

Table 1 Soil cover with perennial herbaceous legumes in the coffee crop on the Cerrado, Patrocinio, MG, 2007/2008 and

2008/2009.

Soil Cover (%)
Treatments

2007/2008 2008/2009

Legume
Arachis pintoi 60.50 b 92.25a
Macrotyloma axillare 71.00 b 72.50 b
Neonotonia wightii 62.25b 69.75b
Calopogonium mucunoides 90.25a 44.75¢
DMS 14.88 16.65
Row
Two 72.85a 67.80 a
Three 69.15a 71.83 a
DMS 13.09 14.33
C.V. (%) 28.71 30.48

Means followed by different letters in the column differ from each other by the Tukey test at 5% of probability.
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Table 2 Biomass of perennial herbaceous legumes intercropped with coffee crop on the Cerrado, Patrocinio, MG, 2007/2008

and 2008/2009.

Biomass of the legume (kg/ha)

Treatments

2007/2008 2008/2009
Legume
Macrotyloma axillare 624.16 a 1,784.00 a
Neonotonia wightii 408.00 b 1,372.00 b
Calopogonium mucunoides 668.00 a 928.00 ¢
Arachis pintoi 252.00c 444.00d
DMS 135.60 233.20
Linha
Two 438.00 a 1,212.00 a
Three 538.00 a 1,052.00 a
DMS 118.00 205.20
C.V. (%) 43.81 35.26

Means followed by different letters in the column differ from each other by the Tukey test at 5% of probability.

Table 3 Density of weeds do coffee plantation on the Cerrado under the cultivation of perennial herbaceous legumes in Alto

Paranaiba region, Patrocinio, MG, 2007/2008 and 2008/2009.

Treatments Weed density (plants/mz)
Contrasts' 2007/2008 2008/2009
Additional 8.88 13.29
Legumes 5.50%* 6.91*
Hand weeding 8.75 15.68
Chemical control 9.00™ 10.90*
Legume2

Macrotyloma axillare 325a 357a
Neonotonia wightii 10.00 b 452a
Arachis pintoi 5.00a 7.98b
Calopogonium mucunoides 3.75a 11.55¢
DMS 2.29 2.76
Row’

Two 5.65a 6.80 a
Three 535a 7.02 a
DMS 2.03 245
C.V. (%) 25.28 22.97

'Contrast analysis; *significant; and ™non significant by the F test at 5% of probability;
*Means followed by the same letter in the column do not differ from each other by the Tukey test at 5% of probability.

of the

herbaceous legumes with coffee crop confirming the

with  those intercropping of perennial
influence of soil cover and biomass yield of the
legumes in reducing weeds [16].

Macrotyloma stood out for having presented, in a
steady way, in the two years, greater influence of the
infestation density of the weeds owing to keeping
greater biomass yield in that period.

Forage peanuts in the first year and perennial
soybean in the second year, both also promoted a
greater reduction of weed density, although the same

ones had presented the second greatest rate of soil

cover in the first year. Forage peanuts presented better
perspective for intercropping with coffee crop for the
ease of hand and mechanized management, presenting
short size, drought resistance and fast re-growth after
the first rains, which stimulated the greatest soil cover
in the second year, yet with poor biomass yield in
Through the

confirmation of works about perennial crops, that

relation to the other legumes.
legume possesses the potential to influence the
inhibition of weed species [11, 24, 25].

Perennial soybean allowed the greatest density of

weed infestation in the first year, nevertheless, in the
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second year, provided greater reduction of those
species, perhaps for the fact that it kept in a regular
way, the soil cover and biomass yield.

Calopo, despite of being a species of certain
allelopathic influence [26], provided little infestation
of the weeds only in the first year, however, in the
second year, had less influence than the other legumes
due to the decreased of its soil cover and biomass
yield.

Among the additional treatments, chemical control
reduced the infestation density of weeds, mainly in the
second year.

The weed biomass in the two periods was
influenced by the legumes, which caused increased
reduction in relation to the additional treatments
(Table 4). That result reinforces the fact that legumes
present potential to influence the decrease of weeds in
the coffee crop. Among the additional treatments,
chemical control in the reduction of the weed biomass
production stood out.

Macrotyloma was better in the two years in
providing greater fall in the weed biomass production.
Calopo in the first year and perennial soybean in the
second year, both provided the poorest weed biomass
production along with Macrotyloma. Calopo for

having presented greatest soil cover and biomass yield
in the first year, showed results convergent in
obtaining of the less accumulation of weed biomass
when that legume was used as a green manure [27].

Forage peanuts kept itself constant as the second
legume of greatest influence in inhibiting the weed
biomass in the two years. That result is similar to
those found in several works with indication of that
legume as a soil cover plant and suppressor of the
weed infestation of the coffee crop [16, 28] and of
other perennial crops [29-31].

Coffee yield proved similar, there being no
significant differences among legumes and between
these and the additional treatments (Table 5). Legume
intercropped with coffee may in the first biennium, not
have significant influence in coffee yield [32], however,
some species influence in a negative way, yield after the
first years of intercropping [32, 33].

Also there were, in the two years, no significant
differences of effect between the additional treatments
of hand weeding and chemical control on coffee yield, if
equaling the other works, who also found no significant
differences in the coffee tree production with the
exception of those two control methods [34]. The weeds

which grow in the inter-rows do not harm the coffee

Table 4 Biomass of the weed of the coffee crop on the Cerrado, intercropped with perennial herbaceous legumes in Alto

Paranaiba region, Patrocinio, MG, 2007/2008 and 2008/2009.

Trataments Weed biomass (g/m’)
contrasts' 2007/2008 2008/2009
Additional 18.35 22.71
Legumes 11.79* 15.18*
Hand weeding 18.89 25.06
Chemical control 17.80™ 20.36*
Legume2

Macrotyloma axillare 6.72a 9.00 a
Arachis pintoi 11.82b 14.46 b
Neonotonia wightii 20.15¢ 10.96 a
Calopogonium mucunoides 8.44 a 2224 ¢
DMS 2.14 2.31
Row’

Two 11.80 a 1422 a
Three 11.77 a 14.10 a
DMS 1.13 1.23
C.V. (%) 11.93 10.64

'Contrast analysis, *significant and ™

non significant by the F test at 5% of probability;

*Means followed by the same letter in the column do not differ from each other by the Tukey test at 5% of probability.
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Table 5 Green coffee yield under the influence of perennial herbaceous legumes intercropped with coffee trees on the

Cerrado in Alto Paranaiba region, Patrocinio, MG, 2007/2008 and 2008/2009.

Treatments Coffee yield (bag/ha)
contrasts' 2007/2008 2008/2009
Additional 38.10™ 24.63™
Legume 38.38 24.50
Hand weeding 39.20™ 24.75"
Chemical control 37.00 24.50
Legume2

Arachis pintoi 40.50 a 26.50 a
Macrotyloma axillare 40.00 a 24.25a
Neonotonia wightii 37.25a 23.75a
Calopogonium mucunoides 3575 a 23.50a
DMS 5.51 4.60
Row’

Two 37.87a 25.60 a
Three 38.89a 2340 a
DMS 4.88 4.07
C.V. (%) 19.44 22.34

'Contrast analysis; “significant; and "non significant by the F test at 5% of probability;

*Means followed by the same letter in the column do not differ from each other by the Tukey test at 5% of probability.

Table 6 Number of productive nodes of the coffee tree under the influence of the intercropping of perennial herbaceous

legumes with coffee crop on the Cerrado, Patrocinio, MG, 2007/2008 and 2008/2009.

Treatments Number of productive nodes

contrasts' 2007/2008 2008/2009
Additional 7.80™ 11.88"™
Legumes 7.87 12.16
Hand weeding 7.60™ 11.67™
Chemical control 8.00 12.08
Legume2

Arachis pintoi 7.78 a 11.78 a
Macrotyloma axillare 7.48 a 11.90 a
Neonotonia wightii 7.38a 11.75 a
Calopogonium mucunoides 885a 13.20 a
DMS 1.53 1.59
Row’

Two 7.96 a 12.00 a
Three 7.78 a 12.32 a
DMS 1.33 1.40
C.V. (%) 15.03 18.04

"Contrast analysis; *significant; ™non significant by the F test at 5% of probability;
*Means followed by the same letter in the column do not differ from one another by the Tukey test at 5% of probability.

plant, since a strip in the planting row of the coffee trees
in the region of the root and of the fertilization is kept
always trailed and under mulch [35].

The influence among legumes, between those and
the additional treatments and between the additional
treatments of hand weeding and chemical control
upon the number of productive nodes of the coffee
tree also proved without significant difference in the

two years’ cultivation (Table 6).

Those results enable to visualize that the growing of
perennial herbaceous legumes in the inter-rows of the
coffee trees does not present interference in the
productive aspects of the crop, since those species had
controlled growth with the doing of the adequate
the advancement of its

management, avoiding

establishment in the row of the coffee trees.
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4. Conclusions

Legumes promoted less infestation density and
poorer weed biomass yield than the additional
treatments of hand weeding and chemical control.
Macrotyloma along with calopo in the first year and
with perennial soybean in the second year, followed of
forage peanuts, provided less density and poorer weed
biomass. Calopo in the first year and forge peanuts in
the second year enabled greatest soil cover.
Macrotyloma maintained its biomass yield higher in
the two years’ cultivation with calopo being higher
only in the first year.

The cultivation of two or three rows of legumes did
not contrast in all the variables. The influence among
legumes, between those ones and the additional
treatments and between those latter ones, did not
contrast with the number of productive nodes and
coffee yield.

The growing of perennial herbaceous legume
controlled the coffee weeds on the Cerrado, its being
able to constitute the integrated management of those
species and decrease the applications of herbicides

and weedings.
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