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Abstract: In order to determine the spatial
distribution pattern of guajillo, its structure
and relationship by age and height, and to
define its association with other shrubs, the
present study was carried out in two pasture
ranches in northern Coahuila. Based on
the results, guajillo in the two ranches is
distributed in an aggregated form, being
higher in Rancho “Coahuila” with block size
64 (block size 1 = 3 m?) and 32 (block size 1
=4 m?) in Rancho “La Salada”, under plot size
of 192 m? and 128 m?, respectively. Density
was higher at the first ranch than at the second
(3.49 m” plants vs. 1.56 m” plants), respectively.
In both, the large (76 - 100 cm) and medium
(51 - 75 cm) plant classes dominated (33.9,
24.7% and 27.11, 26.22%). There is a positive
and significant relationship (P < 0.05, 0.17) of
small plants (26 - 50 cm in height) with very
large plants (> 100 cm) and medium plants (51
- 75 cm) in Rancho “Coahuila” and likewise
in Rancho “La Salada” with levels (P < 0.03
and 0.20). Guajillo in Rancho Coahuila does
not depend (X?t 0.05) on cenizo, quebradora,
guayacan and cabellito for its distribution,
but not in Rancho “La Salada”, with which it
is positively associated, except with cabellito.
It is concluded that guajillo presents a pattern
of spatial distribution aggregated to a greater
and lesser degree, possibly due to differences
in density, soil conditions and grazing. The
sampling unit at Rancho “Coahuila” and “La
Salada” is 3m x 4m and 4m x 4m, respectively.
Very large and medium sized plants are the
target in cases of guajillo control.
Keywords: Guajillo, spatial
structure and association.

distribution,
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INTRODUCTION

Guajillo (Acacia berlandieri Benth) is a
shrub species of the Fabaceae family, native
to the southeastern United States and nor-
theastern Mexico (CONABIO. 2016). It is wi-
dely distributed in the Acacia - Leucophyllum
ecosystem, typical of the northeastern state of
Coahuila (Gonzalez.1972), in which it plays
an important role in complementing the live-
lihood of livestock in the region during critical
periods of low forage availability (November
to April) from pastures, to the extent that its
use by livestock in adverse weather conditions
is possibly being affected, since ranchers have
commented that the ash (Leucophyllum fru-
tescens (Berl.) I.M.Johnston) is dominating it.

This is possible, since Ellison in 1960
and Mairomi and Tume in 2021, reported
that grasslands and communities of arid
and semi-arid vegetation are being abruptly
altered by severe grazing, fire suppression,
dissemination of shrub seeds by cattle, among
others. Tuller (1973) indicates that desert
shrub communities are portions of fragile
ecosystems and, generally, their structure is
the result of the action of large herbivores,
imposed on vegetation patterns associated
with abiotic, biotic and anthropogenic factors,
which strongly influence them through the
differential availability of resources (Cingonali
et al.,, 2003; Diaz et al., 2012 and Maciel-
Mata et al., 2015), causing species in their
communities to be distributed in a random,
uniform and aggregated manner; the first
occurs when there are continuous conditions
in a habitable space and any point in it has
the same probability of being occupied
without affecting the presence of another
individual. In the case of the latter, species
show a negative interaction by competing for
some resource, and the latter shows positive
effects of attraction to form dense groups of
individuals (Pielou, 1960 and Franco-Lopez et
al., 1989).
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With the evidence of the loss of species di-
versity, vegetation cover and productivity in
ecosystems and/or vegetation communities
and in the face of more intense and recurrent
climate change, there has been a growing con-
cern for studies with an ecological approach,
such as the distribution patterns of species,
their structure and processes under the local
micro-environmental conditions required by
each of the species that make up their ecosys-
tem; to explain their capacity for growth, de-
velopment, establishment, renewal, the pro-
bability of mortality and competition (Anand,
1994 and Linares-Palomino, 2005). With the
support of methodological and statistical to-
ols, generated with ecological approaches,
where the use of some of them implies con-
sidering special requirements regarding the
spatial distribution of individuals, shape and
size of sampling units, adjustment tests, cor-
rection and indexes (Clark and Evans, 1954;
Cook and Hurst, 1962; Pielou, 1960; Kershaw,
1963, 1973; Pifieiro, 1976; Harper, 1977; Orlo-
ci, 1978 and Greig Smith, 1979).

Given the lack of studies of this nature
in the Acacia - Leucophyllum ecosystem in
northern Coahuila, and the importance of
these studies in the contribution of knowledge
in order to generate sustainable and productive
management strategies in ecosystems where
agricultural and forestry activities are
developed, this study was conducted with the
following objectives:

OBJECTIVES

1) Determine the spatial distribution
pattern of guajillo.

2) To know the structure by age and plant
height.

3) Determine the relationship between
plant height class densities.

4) To define the association of guajillo
with other shrub species.

Journal of Agricultural Sciences Research ISSN 2764-0973

MATERIALS AND METHODS

STUDY AREA

The study was carried out in two pasture
ranches: “Coahuila” and “La Salada” in the
municipality of Zaragoza, Coahuila, whose
climate and soil physical-chemical characte-
ristics of the study sites in the ranches (SPP,
1987) are presented in Table 1.

The dominant vegetation is of the me-
dium thorny scrub type with the Acacia-Leu-
cophyllum association, characterized by the
presence of shrubs such as guajillo (Acacia
berlandieri Benth), cenizo (Leucophyllum
frutescens Berl. ].M. Johansthon), chaparro
prieto (Acacia rigidula Benth), quebradora
(Brickellia veronicifolia (H.B.K.) Gray, vara
dulce (Eysenhardtia polystachya (Ort.) Gray),
sweet cane (Eysenhardtia polystachya (Ort).
Sarg), cabellito (Calliandra eriophyla Benth),
corona de cristo (Koeberlinia spinosa ZUCC),
guayacan (Porlieria augustifolia Engelm) and
grasses such as navajita roja (Bouteloua trifi-
da Thurb), zacate rizado (Panicum halli Va-
sey), zacate tres barbas (Aristida spp), zacate
banderilla (Bouteloua curtipendula (Michx).
Torr), love grass (Erogrostis intermedio Hit-
chc), among others (COTECOCA, 1972).

SAMPLING AND ANALYSIS

The procedure under which the objectives
were achieved is shown below.

SPATIAL DISTRIBUTION
PATTERN

For this, a plot was delimited perpendicular
to the slope, 3 m wide by 256 m long at the
“Coahuila” ranch and at the “La Salada”
ranch a plot 4 m wide by 256 m long, which
were divided into units of 3 x 1 mand 4 x 1
m, respectively. The width of each plot was
determined based on previous observations,
considering the criteria suggested by Cook
and Hurst (1962), who state that the size of the
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Ranchos

Features

Coahuila La Salada
Latitude 28°36°28.47 28°50°07.7”
Length 101° 12°03.5” 100°55° 11.37
Type of climate Dry semidry: BSo hw(x") Dry semidry: BSo hw(x")
Isotherms (°C) 20-22 20-22
Isojets (mm) 400-500 400-500
Physiography Lomerio Lomerio
Soil slope (%) 7 (Inclined) 5 (Gently inclined)
Type of soil Rendzine with lytic phase Xerosol with petrocalcic phase
Floor depth (cm) 0 -10 (Somero) 0 -12 (Somero)
pH 7.7 (Alkaline) 7.8 (Alkaline)
MO (%) 4.7 (Very High) 4.5 (Very high)
P (%) 1.1 (Low) 6.6 (Very high)
Na (meq/100 g) 0.1 (Low) 0.2 (Low)
K (meq/100 g) 0.6 (Medium) 0.4 (Medium)
Ca (meq/100 g) 28.1 (High) 15.0 (High)
Mg (ppm) 3.2 (Low) 1.6 (Low)
EC (meq/100 g) >2 (High) >2 (High)
CEC (meq/100 g) 26.6 (Medium) 15.0 (Low)
Soil texture Franca Migajon-clay-sandy
Sources of information and interpretation:
SPP, 1982. Climate charts, isohyets, isotherms and soil types: Scale 1:1000,000. Color.
SPP, 1982: Edaphological chart on physical and chemical analysis of soil. Scale 1:250,000. Color:
Agrolab, 2005. Fertilab. 2024 Interpretation of soil analysis on physical and chemical soil characteristics.

Table 1. Agroecological characteristics of the ranch sampling sites. Zaragoza-C.E. Saltillo Experimental
Site. CIRNE-INIFAP.

sampling unit to be used is that in which the
species under study has a frequency greater
than or equal to 30%. Subsequently, in each
of the divisions of each plot, the number of
guajillo plants and other shrubs present was
counted. The height was recorded according
to five categories (Table 2), assuming that
they are directly related to the age of the plant
(Lopez et al., 1989).

Category Height (cm) Ranking
1 0a25 Very small plants
2 26 a 50 Small plants
3 51a75 Medium plants
4 76 a 100 Large plants
5 >100 Very large plants

Table 2. Plant height categories contemplated in

the study sites in northern Coahuila. Zaragoza-
C.E. Saltillo Experimental Site. CIRNE-INIFAP.

Once the information on the number of
guajillo plants was integrated, the spatial dis-
tribution pattern was determined using the
method of variance of contiguous quadrats,
proposed by Greig-Smith (1979) and with the
support of the SPASSOC program of statisti-
cal ecology (Ludwing and Reynolds, 1988).

Then, the relationship between different
height classes of the plants present was analy-
zed by simple linear regression (Steel and
Torrie, 1960), the population density and the
percentage of plants for each height category
were obtained.




INTERSPECIFIC ASSOCIATION

To define this, the presence and absence
of all shrubs contained in 60 sample units
(SU)of 12m*> (3m x4 m) and 16 m?*(4 m x
4 m) randomly distributed in the “Coahuila”
ranch and 60 MU in the “La Salada” ranch,
respectively, were recorded. The criteria used
to define the size of the MU was that of Cook
and Hurst (1962) and, according to Pileou
(1977) and Greig-Smith (1983), who indicate
that any association index used depends on
the size, shape and distribution of the MU,
which are in accordance with the size and
spatial distribution of the species under study.
Once the information was concentrated,
it was analyzed by means of the SPASSOC
statistical ecology program (Ludwing and
Reynolds, 1988), using the Dice Index (DI)
(1954), which is based on the harmonic mean
of a/m and a/r, which is:

2a

Dl = ——
2a+b+c

Where: a,b,c, are the presence and absence
values in a 2 x 2 species pair contingency table.

RESULTS AND DISCUSSION

SPATIAL DISTRIBUTION

The effect of block size on variance, in
relation to the guajillo distribution pattern
in the “Coahuila” and “La Salada” ranches, is
shown in Figure 1.

In this figure it can be observed that
guajillo is distributed in an aggregated form
with block sizes of 8 and 64 in the first ranch
and with block sizes of 2 and 32 in the second
ranch. This indicates that guajillo manifests
strong positive aggregation effects to form
dense clusters (Franco-Lopez et al., 1989). The
aggregation block at “La Salada” ranch, of 32,
is similar to that reported in hojasén by Lopez
(1989).
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The greater intensity of aggregation in the
first ranch, with respect to the second, could
be explained by the better soil conditions
(Table 1) and the benefit provided by the
higher CEC content (26.6 meq/100 g vs.
15.0 meq/100 g) to the plants, by providing
a nutrient reserve to replenish the nutrients
that were absorbed by the plants or washed
from the root zone (Fertilab, 2024). (Fertilab,
2024) and, as well as quite possibly, to better
grazing management, since an inadequate
management plan under adverse climatic
conditions becomes a disturbance factor that
affects and/or determines the structure of a
plant community (Emmel, 1957; Ellison, 1960
and Yinebeb et al., 2023). In Michoacéan, Diaz
et al. (1986) found a positive relationship of
Acacia berlandierei Benth with higher E.C.
(mmhos/cm), calcium (Ca), magnesium
(Mg), sodium (Na) and bicarbonates (HCO3).

The lower aggregation in block size on both
ranches could be due to increased competition
for nutrients in the soil (Franco-Lépez et al.,
1989) and low rainfall within and between
years under inadequate grazing, as reported
by Emmel (1975).

The largest block size of 64, found at the
“Coahuila” ranch and 32 for the “La Salada”
ranch, establishes that the sampling plots for
future guajillo density studies at the sampled
sites are 192 m” and 128 m?, respectively.

DENSITY STRUCTURE BY HEIGHT
CATEGORY

The density structure by height classes of
Acacia berlandieri Benth on the “Coahuila”
and “La Salada” ranches is shown in Figure 2,
respectively.

It can be seen that both ranches are domi-
nated by individuals of large class with 33.92%
and 27.11% and medium class with 24.73%
and 26.22%, respectively. The first ranch had a
lower percentage of very small (11.35%), small
(11.35%) and medium (24.73%) individuals
than the second ranch, which had 16.01%,
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20.44% and 26.22% of very small, small and
medium plants, respectively. Similar behavior
was found by Lépez (1989) when working
with Flourencia cernua DC, in Saltillo, Co-
ahuila. This could be explained by the effect of
grazing, as reported by Yinebeb et al. (2023),
who found that grazing is an environmental
disturbance factor that affects the structure of
plant communities.

The density of Acacia berlandieri Benth per
unit area and total, was higher in the “Coahui-
la” ranch with respect to the “La Salada” ran-
ch by 44.67% (3.49 vs. 1.56) and 78.95% (285
vs. 225), respectively (Figure 3). As well as in
the medium, large and very large categories
by 79.73, 63.54 and 44.23; not so, in the small
and very small categories where the ranch “La
Salada” with 12.50 and 48.38% surpassed the
ranch “Coahuila”. In addition, it can be seen
that the behavior of the density (very small
plants to very large plants) in each ranch is
bell-shaped, but the density in the stratum of
very large plants of “La Salada” ranch, is a litt-
le more out of phase, which possibly indicates
that this type of plant class, is giving rise to
plants of small and very small category or is
being affected by a strong grazing pressure.

In addition, the higher density per squa-
re meter found in the “Coahuila” ranch (3.49
plants) (Figure 3), the higher percentage of
large (33.92%) and very large (18.73%) plants,
compared to the density of 1.56 plants (Figu-
re 3) and large (27.11%) and very large plants
found in the “La Salada” ranch, may be due
to a better grazing management with cattle
in the period from November to May in the
first ranch.11%) and very large plants found
in the ranch “La Salada’, may be due to better
grazing management with cattle in the period
from November to May in the first ranch; al-
though it is also not ruled out that, while this
benefits plants of this size, it harms very small
and small plants, which may be suppressed by
plants of larger size (Arthur, 1973 and Her-
nandez et al., 2018).
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RELATIONSHIP BETWEEN PLANT
HEIGHT CATEGORIES

The positive and significant relationship
(P< 0.05; 017 and 0.03) of the class of small
plants (26 - 50 cm in height) with the class
of very large plants (> 100 cm in height) and
medium plants (51 - 75 cm) in the “Coahuila”
ranch (Table 3) and “La Salada” ranch (Tab-
le 4), respectively; together with the predic-
tion equations found in Tables 3 and 4, for
these relationships, establish, for the case of
the “Coahuila” ranch, that for each very large
plant, there are 5.0 small plants and, per me-
dium plant, 0.42 small plants.

In the case of “La Salada” ranch, there are
1.49 and 0.44 small plants for each very large
and medium plant, respectively, which means
that these kinds of plants are giving rise to new
plants and/or renewal of Acacia berlandieri
Benth in the plant community and/or ecosys-
tem. Therefore, they become nurseries and/or
safe sites in terms of soil nutrients for the refo-
restation of that shrub (Hernandez et al., 2023
and Hernandez et al., 2018), using the small ca-
tegory plants (25 - 50 cm in height).

It can also be seen in Tables 3 and 4 that the
small class plants went through a critical stage
which was the very small plant class (1 - 25 cm
in height), due to a negative, although not sig-
nificant relationship (P < 0.76 and 0.83) with
the very large class plants, respectively; perhaps
due to the scarcity of precipitation in certain
periods of the year (Eddy and Judd, 2003) whi-
ch has a positive and significant relationship
with Acacia berlandieri shoot elongation, with
limited soil nutrients (Hernandez et al..., 2023).

According to the respective prediction
equations, on the “Coahuila” ranch (Table 3),
out of a total of 38 very small plants per very
large plant, 2.5 plants die. On the other hand,
in the “La Salada” ranch, Table 4 shows that,
out of a total of 4.23 very small plants per very
large plant, 0.44 plants die.

The positive and significant relationship
(P<0.17) found (Table 3), of the medium plant
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Variance

0 20 40 60 80 100 120 140

=" Block Size R. Coahuila ~ Block Size R. La Salada

Figure 1. Spatial distribution of guajillo (Acacia berlandieri Benth) in the ranch “Coahuila (---) and ranch
“La Salada” (---) in northern Coahuila. Block size 1 is = 3 m* (----). Block size 1 is equal to 4 m?> (---).
Zaragoza-C.E. Saltillo Experimental Site. CIRNE-INIFAP.

PMG ( <100 cm) 18.73 10.22

PG (76-100 cm) 33.92 27.11

PM (51-75 cm) 24.73 26.22

PCH (26 .50 cm) 11.35 20.44

PMCH (1-25 cm) [RERCEEEET-XE

0 20 40 60
® Rancho Coahuila (%) ® Rancho La Salada (%)

Height structure of Acacia berlandieri Benth. individuals at “Coahuila” and “La Salada” ranches. Zaragoza-

C.E. Saltillo Experimental Site. CIRNE-INIFAP. Total density of 285+ 40 with 3.49 plants/m* and 225+ 30

with 1.56 plants/m?* per ranch, respectively. PMG=Very large plants. PG=Plantas Grandes. PM=Medium
Plants. PCH=Plantas Chicas. PMCH=Very Small Plants.
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Zaragoza-C.E. Saltillo Experimental Site. CIRNE-INIFAP.

Relationship between Plants

Equation of Prediction

Level of Significance

Very small - Girl Y=9.71-0.29(X) -0.14 0.02 0.85
Very small - Medium Y=2.59 + 0.34(X) 0.33 0.11 0.66
Very small - Large Y=25.06 - 0.82(X) -0.52 0.27 0.47
Very small - Very large Y= 38.00 - 2.50(X) -0.24 0.06 0.76
Girl - Medium Y=-0.66 + 0.42(X) 0.82 0.68 0.17*
Girl - Large Y=3.66 + 0.11(X) 0.14 0.02 0.86
Girl - Very large Y=-0.54 + 5.00(X 0.94 0.89 0.05**
Medium - Large Y=28.43 - 0.61(X) -0.39 0.16 0.60
Medium - Very large Y=-62.25 + 6.50(X) 0.63 0.40 0.37
Large - Very large Y=-15.25 + 3.00(X) 0.45 0.20 0.55
Very small (1-25 cm); Small (26-50 cm); Medium (51-75 cm); Large (76-100 cm); Very large (> 100 cm). ¥, ** : Significance level.

Table 3. Relationship between plant class densities of Acacia berlandieri Benth on the “Coahuila” ranch in
192 m” plots. Zaragoza-C.E. Saltillo Experimental Site. CIRNE-INIFAP.

Relationship between Plants

Equation of Prediction

Level of Significance

Very small - Girl Y =2.42 + 0.25(X) 0.19 0.03 0.60
Very small - Medium Y =7.09 - 0.53(X) -0.43 0.18 0.25
Very small - Large Y =1.28 + 0.38(X) 0.29 0.08 0.44
Very small - Very large Y =4.23-0.22(X) -0.08 0.006 0.83
Girl - Medium Y =2.13 + 0.44(X) 0.47 0.22 0.20
Girl - Large Y =3.56 + 0.23(X) 0.23 0.06 0.54
Girl - Very large Y =1.20 + 1.49(X) 0.73 0.54 0.02**
Medium - Large Y =4.33 + 0.34(X) 0.32 0.11 0.39
Medium - Very large Y =3.72 + 1.06(X) 0.49 0.24 0.17*
Large - Very large Y =5.28 +0.37(X) 0.18 0.03 0.65
Very small (1-25 cm); Small (26-50 cm); Medium (51-75 cm); Large (76-100 cm); Very large (> 100 cm). *, ** : Significance level.

Table 4. Relationship between plant density classes of Acacia berlandieri Benth at “La Salada” ranch in 128
m? plots. Zaragoza-C.E. Saltillo Experimental Site. CIRNE-INIFAP.




(51 - 75 cm) with the very large plant (> 100
cm) indicates that the latter promotes the deve-
lopment of the former, which is partly explai-
ned by the higher percentage of medium plants
(26.22 vs. 10.22%), respectively (Figure 2).

As well as the trend in the positive
relationship between medium and large plants
(Tables 3 and 4), it is established that these are
objectives in case any control plan is intended
to be exercised on the density of guajillo.

INTERSPECIFIC ASSOCIATION

The lowest values of X*c found for the re-
lationship of the guajillo Acacia berlandieri
Benth with Brickellia veronicaefolia Kun-
th (DC), Calliandra eriophylla Benth, Le-
cuophyllum frutescens .M. Jonhst, corona de
cristo Koeberlinia spinosa ZUCC and Porlieria
augustifolia Engelm at “Coahuila” ranch (Ta-
ble 5) and “La Salada” ranch (Table 6) and,
in relation to the value of 3.84 of X* tables at
0.95%, they report that guajillo is distributed
independently of the presence of these shrub
species. Although there is a tendency to be
distributed in negative and positive associa-
tion, as reported by the DICE association in-
dex (Table 5), which indicates the probability
that at least one of the 2 species is found in the
different sampling units.

Association Samples X2, ﬁ ss:;ile;tligré
Acbe - Brve 60 0.012* -0.634
Acbe - Falling 60 0.070* -0.472
Acbe - Lefr 60 0.540% -0.758
Acbe - Kosp 60 0.021* +0.145
Acbe - Poan 60 1.912* -0.169

Ac be: Acacia berlandieri Benth; Br ve: Brickellia
veronicifolia Kunth (DC); Ca er: Calliandra eriophylla
Benth; Le fr: Leucophyllum frutescens 1.M. Johnst; Co sp:
Koeberlinia spinosa ZUCC; Po an: Porlieria augustifolia
Engelm. *Nonsignificant values with respect to X? at 5%=
3.84. This indicates that there is no association.

Table 5. Statistical test and interspecific association
of guajillo (Acacia berlandieri Benth) with five
shrubs at the “Coahuila” ranch. UM = 12 m? (3m
x 4m). Zaragoza-CE Experimental Site. Saltillo,
CIRNE-INIFAP.

The trend in the negative association of gua-
jillo (Acacia berlandieri Benth with Brickellia
veronicaefolia Kunth (DC), Calliandra Erio-
phylla Benth and Porlieria angustifolia Engelm
in the “Coahuila” ranch (Table 5) indicates that
the elimination of any of them does not affect
the distribution of guajillo, but not Koerberlinia
spinosa, whose eradication automatically elimi-
nates guajillo. According to Franco-Lépez et al.
(1989), the aforementioned tendency expresses
that guajillo is competing with both species, ex-
cept with the latter, for some resource (Franco-
-Lopez et al., 1989).

Association Samples X2, ﬁl s;:;ila;tliglé
Acbe - Brve 60 0.107* +0.774
Acbe - Falling 60 0.001* +0.753
Acbe - Lefr 60 0.001* +0.756
Acbe - Kosp 60 0.348* c+0.764
Acbe - Poan 60 0.183% -0.369

Ac be: Acacia berlandieri Benth; Br ve: Brickellia
veronicifolia Kunth (DC); Ca er: Calliandra eriophylla
Benth; Le fr: Leucophyllum frutescens 1.M. Johnst; Co sp:
Koeberlinia spinosa ZUCC; Po an: Porlieria augustifolia
Engelm. *: *Non-significant values at 5%.*Non-significant
values with respect to X? at 5%= 3.84. Which indicates
that there is no association.

Table 6. Statistical test and interspecific association

of guajillo (Acacia berlandieri Benth) with five

shrubs at “La Salada” ranch. UM = 16 m? (4m x

4m). Experimental Site Zaragoza-C.E. Saltillo.
CIRNE-INIFAP.

Contrary to what would happen in the
ranch “La Salada” (Table 6), if any of the
mentioned shrubs are removed in this ranch,
by reporting a tendency of positive association
with the guajillo, the natural distribution of
the latter would be affected by its positive
relationship (Hernandez et al. 2018) due to
the sharing of biotic and abiotic factors.

The findings at the “La Salada” ranch, in re-
lation to the “Coahuila” ranch, may be due to
a lower density of shrubs with respect to the
first ranch (3.49 plants m? ), as well as to the
plot size (4 m x 4 m = 16 m?) used for sam-
pling, which was higher than that used at the
“Coahuila” ranch, which was 3x4 m = 12 m*.

T — 0 -



CONCLUSIONS

« Guajillo has an aggregated spatial dis-
tribution pattern to a greater and lesser
degree due to soil conditions, precipita-
tion and grazing management plan.

o The plot size and sampling unit in the
“Coahuila” and “La Salada” ranches for

ckellia veroniaeifolia, Porlieria angusti-
folia, Calliandra eriophylla, Koeberlina
spinosa, does not significantly interfere
with guajillo propagation.

o Theresults of the present study suggest
continuing with the development of rese-
arch in different precipitation gradients,

where the spatial distribution, the rela-
tionship of the structure and association
of the vegetation with the abiotic and bio-
tic environment are contemplated, with
the purpose of identifying the current
status of the present and emerging spe-
cies of relevance, in order to contribute to
productive and sustainable management
plans of the beef cattle and goat produc-
tion system under pasture conditions.

subsequent studies is 192 m” and 128 m?;
3m x4 m and 4 m x 4 m, respectively.
Very large class plants (> 100 cm in hei-
ght) and medium class plants (51-75 cm)
promote new populations.

o Large class (75-100 cm) and medium
class (51-75 cm) plants are dominant. On
the “Coahuila” ranch, the density of gua-
jillo is higher (3.49 plants/m?) than on

the “La Salada” ranch (1.56 plants/m?). )
Thanks to Ing. Humberto Calderén Maltos

and Ing. Alfonso Aisnle Montemayor *, for
the facilities granted to carry out the work in
their Ranches.

o Medium plants become the target in
case of guajillo density control. Eradi-
cation of Leucophyllum frutescens, Bri-

REFERENCES

Agrolab. 2005. Analisis técnico para la interpretacion de analisis de suelo. http://www.agrolab.com.mx/sitev002/sitev001/assets/
interpretacion_fertsuel.pdf.

Anand, M. 1994. Pattern,process and mechanism the fundamentals of scientific inquiri applied to vgetation science. COENOSES
9(2);81-92.

Anderson, D.J., S.W.L. Jacobs, and A.R. Malik. 1969. Studies on structure in plant communities. VI. The significance of pattern
evaluation in some Australian dry land vegetation type. Australian Journal of Botany. 17: 315-322.

Barbour, M.G. 1969. Age and Space distribution of the desert shrub Larrea divaricata. Ecology 50: 679-685.

Cingolani, A., Cabido, M., Renison, D. and Solis, N.V. 2003. Combined effects of environment and grazing on vegetation
structure in Argentinean granitic grasslands. Journal of Vegetation Science 14:223-232

Comision Nacional para el Conocimiento y Uso de la Biodiversidad (CONABIO). 2016. Enciclovida. Espino, Acacia berlandieri.
Consultado el 20 de Octubre de 2024. https://enciclovida.mx/especies/172005-acacia-berlandieri

Comision Técnica Consultiva para la Determinacion de Coeficientes de Agostadero (COTECOCA) del Estado de Coahuila.
1979. SARH. México.

Cook, C.W. and R. Hurst. 1962. A quantitative measure of plant association on range manage in good and poor condition. J.
Range Manage 266-273.

Dajos, R. 1979. Tratado de ecologia. Ediciones Mundi-Prensa. Madrid, Espaia. 207-208 p.

Diaz, V., J. Sosa-Ramirez y D. R. Pérez-Salicrup. 2012. Distribucién y abundancia de las especies arbdreas y arbustivas en la
Sierra Fria, Aguascalientes, México. Polibotdnica 34: 99-126.



http://www.agrolab.com.mx/sitev002/sitev001/assets/interpretacion_fertsuel.pdf
http://www.agrolab.com.mx/sitev002/sitev001/assets/interpretacion_fertsuel.pdf
https://enciclovida.mx/especies/172005-acacia-berlandieri

Eddy, M.R; Judd, EW. 2003: Phenology of Acacia berlandieri, A. minuata, A. rigidula, A. schaffneri, and Chloroleucon ebano in
the lower Rio Grande Valley of Texas during a drought Southwestern Naturalist 48(3): 321-332. 2023.

Ellison, L. 1960. Influence of grazing on plant succesion of rangelands. Bot. Rev. 26:1-8.
Emmel, T.C. 1957. Ecologia y biologia de poblaciones, Nueva Editorial Interamericana, S.A. México. 76 p.

FERTILAB, 2024. La capacidad del intercambio catiénico del suelo. https://www.intagri.com/articulos/suelos/la-capacidad-de-
intercambio-cationico-del-suelo. Consultado el 20/10/2024.

Franco-Lépez, J., G. De la Cruz-Agiiero, A. Cruz-Gémez, A. Rocha-Ramirez, N. Navarrete-Salgado, G. Flores-Martinez, E.
Kato-Miranda, S. Sanchez-Colon, L. G. Abarca-Arenas y C. M. Bedia-Sanchez. 1989. Manual de ecologia. Ed. Trillas. México,
D.E, México. 266 p.

Gonzalez H. M. Manipulating shrub - grass plant communitties in arid zones for increased animal production. En: Mckell C M,
Blaisdell P. J., Goodin R J. Wildland shrub - their biology and utilization. An international symposium. Utah State University.
Logan, Utah. July. 1972; 429-434.

Greig-Smith, P. 1979. Pattern in vegetation. J. of Ecology 67: 755-779.

Harper, J.L. 1977. Population biology of plants. Academic Press Inc. New York. pp. 151-152.

Hernandez, R.P. 1992. Anélisis de la vegetacién y suelo en el Rancho “Los Angeles” mediante dos técnicas de ordenacion. Tesis
de Maestria en Ciencias en Manejo de Pastizales. Universidad Auténoma Agraria Antonio Narro. Buenavista, Saltillo, Coahuila.
Meéxico.98 p.

Hernéndez, EJ., Navarro, M. C.B., Pefla, MR, Ngjera, L.A. 2018. Patr6n de distribucion espacial de las especies arboéreas de
la regién de El Salto, Durango. Revista Mexicana de Ciencias Forestales Vol. 9 (47) Mayo-Junio: 169-186. DOI: https://doi.
org/10.29298/rmcf.v9i47.161

Kershaw, K.A. 1963. Pattern in vegetation and its causality. Ecology 44: 377-388.

Linares-Palomino, R. 2005. Patrones de distribucién espacial de drboles en un bosque estacionalmente seco del Parque Nacional
Cerros de Amotape en el noroeste peruano. Revista Peruana de Biologia 12(2): 317-326.

Loépez, EJ. 1989. Estudio poblacional del hojasén (Flourensia cernua D C) en un pastizal del sur de Coahuila, México. Tesis
Licenciatura. U.A.A.A.N. Buenavista, Saltillo, Coahuila. 46 p.

Ludwing, J.A. and J.E Reynolds. 1988. Statistical ecology: A primer methods and computing. John Wiley and Sons. New York. 337 p.

Mairomi, HW and Tume, S.J.P. 2021. Standarized precipitaction index valuation of seasonal transitions and adaptation of
pastorlist to climate variability in rangelands of Bamenda highlands of Cameroon. Journal of Ecology and Natural resources.
Vol. 5. Num.1. ISSN: 2578-4994. DOI: 10.23880/jenr-16000229.

Orloci, L.W.1978. Multivariate analysis in vegetation research. W. Junk by, Publishers, The Hague, 451p.

Pielou, E.C. 1960. A single mechanism to account for regular, random and aggregated populations. J. Ecol. 48: 575-584. https://
doi.org/10.2307/2257334

Pifieiro, D. 1976. La distribucion de las plantas en el espacio y su importancia en los estudios de ecologia vegetal. Biologia 6(1-4):19-25.

Secretaria de Programacion y Presupuesto (SPP), 1982. Cartas de clima, isoyetas, isotermas y tipos de suelo y edafoldgica.
Direccién General de Geografia. Escalas 1:1000,000 y 1:250,000. A Color:

Slayter, R.O. 1973. Structure and function of Australian arid Shrublands, In: Huder, D.N. proceedings of the third worshop of
United States/Australian rangelands panel-Tucson, Arizona. March 26-April 5, 148 p.

Steel, R.G. and H.H. Torrie. 1980. Principles and procedures of stastics. McGraw Hill Book. Co. 481 p.

Tuller, P.T. 1973. Secundary succession, disclimax, and range standards in desert shrub vegetation. In: Hyder, D.N Proceeding of
the third worshop of United States/Australian rangelands panel-Tucson, Arizona. March 26-April 5. 148 p.

Yinebeb, M., Lulekal, E., Bekele, T. 2023.Ecological determinants in plant community structure across dry afromontane forest
patches of Northwestern Ethiopia BMC Ecology and Evolution. 23:68 https://doi.org/10.1186/5s12862-023-02176-0



https://www.intagri.com/articulos/suelos/la-capacidad-de-intercambio-cationico-del-suelo
https://www.intagri.com/articulos/suelos/la-capacidad-de-intercambio-cationico-del-suelo
https://doi.org/10.2307/2257334
https://doi.org/10.2307/2257334
https://doi.org/10.1186/s12862-023-02176-0

