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The effects of different inorganic fertilizers and rhizobial inoculation on 
of Acaciella angustissima

 were investigated in the laboratory. Seedlings were grown in a climate chamber in glass tubes 

plant and inoculated with the bacterium Sinorhizobium 
mexicanum

S. mexicanum

A. angustisisma. 
A. angustissima.
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nitrogenasa de A. angustisisma
A. angustissima.

PALABRAS CLAVE Sinorhizobium mexicanum.

Acaciella angustissima
 is a shrub that was classified as a 

Mimosa species and later as an Acacia

reclassified as Acaciella together with other 

A. angustissima shrubs are often 
used in agroforestry systems as they grow fast 

 because of 
their symbiotic relationship between roots and 

et al
et al

these shrubs are the preferred hosts of Llaveia 
mexicanorum

used by 

to
hand crafts  A. angustissima 
can grow under different climatic conditions in 
various ecosystems and in soils with different 
amounts of organic material and large differences 
in nutrient availability 

(Huda et al.
to increase plant growth and stimulate nodulation 
in legumes (
Potassium stimulates transport of molecules 

growth (Ashley et al
in cell division and biosynthesis of molecules 
in plant growth (Buchanan et al

soil normally 

compounds in legumes (Barahona et al A. 
angustissima accumulates phenolitic compounds 

soil often contain high concentrations of tannins 
et al et al et 

al
of foliar tannin commonly range from 15 to 

et 
al
industrial purposes. Tannins are traditionally used 
to tan hide. A. angustissima could be cultivated in 
marginalized land providing the farmers with an 
additional income while restoring soil fertility and 
preventing soil erosion. Fertilizing A. angustissima 

As part 
of a project to reforestate and restore soil fertility 

Sinorhizobium mexicanum et al.

and a nitrogenase activity of A. angustissima was 
studied in the laboratory.

SEED COLLECTION, PRETREATMENT AND GERMINATION

A. angustissima

gently sloping hill westerly orientated. The pods 

with H

et al. 

et al



BACTERIAL STRAIN

The S. mexicanum Twas provided by 

was isolated from A. angustissima root nodules in 
et

al

et al. 

PLANT MATERIAL AND GROWTH CONDITIONS

A. angustissima seeds were scarified with H

o

et al

were placed in glass tubes (

aluminium foil. 

TREATMENTS AND EXPERIMENTAL DESIGN

Sixteen different treatments were applied and 
four plants were used per treatment combining 

S. mexicanum

arranged completely at random were grown in a 

 s
the plantlet roots were inoculated with 1 ml medium 

S. mexicanum T

PLANT CHARACTERISTICS

was obtained. The dry roots and shoots were 

was removed and replaced with acetylene (C H
o

the vial was sampled and analyzed for ethylene 

expressed as micromoles of ethylene produced per 
nodule per h.

STATISTICAL ANALYSIS

a result of the different treatments were determined 

The relationships between the different plant 

for plants not inoculated were analyzed by principal 

varimax rotation to achieve either small or large 
component loading and an eigenvalue of 1 as the 
lower limit. For those plants inoculated with S.
mexicanum the number of nodules and nitrogenase 
activity were additionally included in the PCA 

(Sena et al.
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to enhance interpretability of the uncorrelated 

often reveals previously unsuspected associations 
among variables and thereby allows interpretation 

with S. mexicanum
principal component analysis. All analyses were 

lowest when only P was added to the plants and the 
highest when inoculated with S. mexicanum and 

. S. mexicanum 
S. mexicanum 

the untreated plants and highest when inoculated 

TABLE I A. angustissima
and number of nodules.
TABLA I A. angustissima

Shoot
height

Plant
weight weight Tannin

H  nodule 
fresh weight h

plant 8 ab

plant 7 b

plant
15 ab

11 ab
S. mexicanum 15.1 ab 11 ab 1.1 abcd

1 e

1 e
1 e
7 a

8 15



with S. mexicanum 
S. mexicanum 

S. mexicanum

content of the plants was lowest when only P was 
added to the plants and highest when inoculated 
with S. mexicanum 

.

S. mexicanum S. mexicanum
. Seven nodules were found when plants 

were inoculated with S. mexicanum and amended 

between S. mexicanum . The 

were inoculated with S. mexicanum and amended 

for the interactions between S. mexicanum and
S. mexicanum S. mexicanum 

S. mexicanum S. mexicanum and
.

PRINCIPAL COMPONENT ANALYSIS

only considering the plants not inoculated with S.
mexicanum

TABLE II. S. mexicanum, 
height of A. angustissima

TABLA II. Sinorhizobium mexicanum
ellos sobre la altura de A. angustissima

——————————————————————————————————————————————
Shoot
height Plant weight Tannin capacity

H
nodule fresh 
weight h

——————————————————————————————————————————————
Sinorhizobium 
mexicanum

B*P

——————————————————————————————————————————————
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aforementioned nutrients resulted in heavier 
plants. The tallest plants and those with the 

when plants were amended with the three 

FIGURE 1
A. angustissima

FIGURA 1
A. angustissima 

1A

1B



inoculated with S. mexicanum

and combining both nutrients further increased 
these characteristics. Shoot height and weight 

compared to the other treatments. The plants with 

FIGURE 2
A. angustissima inoculated with Sinorhizobium

mexicanum
FIGURA 2

A. angustissima inoculada con 
Sinorhizobium mexicanum
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plant tannin content. The unamended plants were 

plants with S. mexicanum

were amended with the three nutrients. Plants with 

were obtained when inoculated and fertilized with 

S. mexicanum 

TABLE III

TABLA III. Carga rotacional sobre los componentes principales.

S. mexicanum S.
mexicanum

PC1 PC1 PC1
1.85

Proportions 15

b

Shoot height 1 a 88 a 88 a

Plant weight a 88 a a

weight a a a

a a a 78 a a

Tannin content 1 a a 18 11 17 11 a

a

capacity

a

dentro de la columna de componentes principales.
b



FIGURE 3
A. angustissima inoculated or not with 

Sinorhizobium mexicanum

FIGURA 3
A. angustissima inoculada o no 

con Sinorhizobium mexicanum
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have overcome the limitation of nitrogen by 

bacteria ( . hen no 
A.

angustissima
. In the peat 

effect on the development of A. angustissima 
was smallest. The combination of these nutrients 
stimulated

tannins content of A. angustissima seedlings.

but not always et
al.

et
al

A.
angustissima cultivated in peat moss reduced 
nodule formation and nitrogenase activity.

concentrations in A. angustissima. Plant tannin 

et al. 
changes in plant chemistry in response to 

et
al et al
found that phenolic and tannin concentrations 
increased when nutrient availability decreased 

in nutrient limited conditions often contain high 
concentrations of foliar tannins and other phenolics 

et al

secondary compound production leading to lower 

et al. 
characteristics have also been shown to affect plant 

tannins were obtained when plants were inoculated 

inoculation of A. angustissima with S. mexicanum 
might increase its plant tannin content.

(Buchanan et al

Inoculation of A. angustisisma seedlings with 
S. mexicanum increased plant yield as much as did 

the reason.

tannin content and nitrogenase activity of A.
angustisisma.

maximize tannin production in A. angustissima.

this investigation and the Centro de Ciencias 

determination of nitrogenase activity. 
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