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Abstract: The common fig is an edible fruit which is appreciated for its organoleptic characteristics
and high commercial value. Several factors, including mineral nutrition, affect fig production.
Macronutrients fulfill specific functions in the metabolism of plants, affecting some functions when
they are at low levels. So, in the present investigation, the visual symptoms of nitrogen, phosphorus,
potassium, calcium, and magnesium deficiencies were identified and characterized, as well as their
effects on vegetative growth and the concentration of minerals in fig tree tissues, using the missing
element technique in a controlled hydroponic system. N was the element that most affected vegetative
growth, causing smaller stem diameter, leaf area, and dry weight. Treatments without P and K
followed. In addition, significant differences were found in the mineral concentration in leaf, stem,
and root, with various interactions of antagonism and synergism observed according to the absence
of each element.
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1. Introduction

Ficus carica is among the species of the genus Ficus which are widely distributed around the world,
whose edible fruit is appreciated for its organoleptic characteristics and high commercial value. Figs are
rich in carbohydrates, minerals, and bioactive compounds, among other properties. In addition,
some compounds can be found in the leaves [1]. Several studies suggest that fig tree leaves can lower
blood sugar levels and total cholesterol, and increase antioxidant levels [2]. Globally, the harvested
area and volume of fig production have remained constant in recent years, with the main producers
being Turkey, Egypt, Morocco, Algeria, and Iran [3]. In some countries, such as Mexico, fig cultivation
has shown an upward trend, with an average annual growth rate of 6% in terms of harvested area and
13% of production volume [3]. The area harvested in Mexico in 2017 was 1440 ha, with an average
yield of 5.6 t ha−1 [4]. However, under greenhouse conditions, yields greater than 100 t ha−1 have been
reported [5].

Physical, chemical, and biological factors can influence crop development, including plant
nutrition. Nutrients play an essential and specific role in plants. When one of these elements is not
present in adequate amounts, its deficiency in tissues promotes changes in the metabolism of the plant,
affecting vegetative growth.
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Using the missing element technique, it is possible to study the effect of the absence of some
elements. This method consists of preparing a complete nutritional solution without adding the element
to be analyzed [6]. Globally, numerous studies have been carried out on nutritional deficiencies in crops
such as cereals, vegetables, and fruit trees, as well as in forest plants of ornamental importance [7–11],
where significant differences were found in response to nutritional deficiencies.

Worldwide, few research papers on fig nutrition have appeared. Some experiments have been
based on the effects of the essential elements in the plant, but little has been said about their nutritional
deficiencies and their relation to vegetative growth, vigor, production, and fruit quality. In addition,
the visual symptoms of deficiency of some elements are unknown.

Based on the above, in the present investigation, the visual symptoms of nutritional deficiencies
of the fig tree, as well as the effect on vegetative growth and mineral concentration, were studied.

2. Materials and Methods

2.1. Establishment of the Experiment

The present investigation was carried out at Universidad Autónoma de Nuevo León, with a
geographic location of 25◦47′07′′ North latitude, 100◦17′03′′ West longitude, and an altitude of
479 masl [12]. The climate of the region is semiarid, with rainfall of 550 mm and an average annual
temperature of 23 ◦C [13]. The experiment was carried out in a greenhouse, with a surface area of
1000 m2, a height of 4.5 m in the lateral gutters, and the highest part at 7 m. During the study period,
the average temperature and relative humidity of the greenhouse were 25 ◦C and 70%, respectively.
The missing element technique was used to induce nutritional deficiencies in plants. Nutrient solutions
were prepared without the element that was intended to observe its effects [6]. The substrate used
was pearlite, an inert material with a neutral pH and no mineral nutrient content [14]. The plants
(“Adriatic” cultivar) were provided by the nursery of native plants of the Facultad de Agronomía
UANL; they were 6 months old and had an average height of 20 cm.

Nineteen-liter pots were used with one plant each, tutored to a single stem. Before potting the
plants, the root system was washed with distilled water to remove any remaining of soil, substrate,
or other impurities. Water was applied using an automatic irrigation system with timers. Eight irrigation
impulses of 60 mL each were applied per pot, using 50 L containers with the nutrient solutions of each
treatment. The experiment was established on September 10, 2018, carrying out the collection of data
from September 24 of the same year to April 22, 2019 (details in Section 2.4).

2.2. Treatments

The treatments evaluated in the present investigation were: Complete nutrient solution (Control);
Solution without nitrogen (-N); Solution without phosphorus (-P); Solution without potassium (-K);
Solution without calcium (-Ca), and Solution without magnesium (-Mg). Treatments were evaluated
using a completely randomized design with four replications. The complete nutrient solution was
prepared using the Hewitt solution (Table 1), which was evaluated in fig trees by Sevil et al. [15] under
similar environmental conditions, finding good results. The balance of nutrient solution to maintain
ionic strength in macronutrient deficiency treatments was calculated using different concentrations
of mineral salts to balance the sum of anions and cations in nutrient solutions. The fertilizer sources
were KNO3, KH2PO4, MgSO4, Ca (NO3)2, K2SO4, CaSO4, NH4H2PO4, NH4NO3, H3PO4, and HNO3.
The final pH of the nutrient solution was 6.5.

The water used for the preparation of the nutrient solutions had an electrical conductivity of
0.05 dS m−1. The water was analyzed chemically, not finding minerals that would affect the investigation.
Micronutrients Fe, Mn, B, Cu, Zn, and Mo were supplied in chelated form using the commercial product
Ultrasol® micromix (SQM, Chile). The chelated forms were DTPA for Fe, EDTA for Mn, Zn, and Cu;
B and Mo were applied as inorganic salts.
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Table 1. Nutrient solution used in the experiment.

Macronutrients Micronutrients

Element mmol L−1 Element mg L−1

N 12 Fe 2.8
P 1.3 Mn 0.55
K 4 B 0.54
Ca 4 Cu 0.064
Mg 1.5 Zn 0.065
S 1.5 Mo 0.048

2.3. Visual Symptoms of Macronutrient Deficiency

For the identification and characterization of the visual symptoms of macronutrient deficiencies,
the color charts for plant tissues of Munsell (Munsell Color, Grand Rapids, MI, USA) were used to
identify the specific colors in the case of chlorosis and tissue necrosis.

2.4. Vegetative Growth Evaluation

The vegetative growth data were taken at weekly intervals throughout the study period, performing
the readings at the same time. The variables evaluated were:

1. Number of leaves: A count of the fully expanded leaves was made. 2. Stem elongation: This
measure was taken using the methodology proposed by Muñoz [16], which consists of marking the
raffia of the tutoring at different time intervals and measuring growth. 3. Distance of internodes:
The distance of each internode of the plant was obtained and the average was calculated. 4. Leaf
area: For this variable, the width of the leaf was measured in its broadest part. With the obtained
data, the leaf area was estimated using the regression model proposed by Giaccone et al. [17] for the
cultivation of fig trees, applying it on each leaf and doing the summation to obtain the total leaf area of
the plant. 5. Stem diameter: This variable was measured directly using a digital vernier. The part of
the stem was marked to take the readings at the same point, i.e., 30 cm from the base.

At the end of the experiment, the following variables were determined:
1. Relative chlorophyll content: The relative chlorophyll content expressed in SPAD units was

measured using the portable SPAD-502 from Minolta (Konica Minolta, Osaka, Japan). SPAD units were
measured in three strata of the plant (Low stratum: First leaves of stem base; Mid stratum: Leaves at
mid zone of stem; High stratum: Leaves of the highest part of stem. 2. Dry weight: The dry weight of
the plant was determined, considering the root, stem, and leaves. The samples were placed in a Yamato
model DX602C drying oven (Yamato Scientific America, Santa Clara, CA, USA) at a temperature of
60 ◦C for three days. The resulting matter was weighed on a digital scale. 3. Mineral concentration of
root, stem and leaves (details in Section 2.5).

2.5. Minerals Determination

The concentrations of nitrogen (N), phosphorus (P), potassium (K), calcium (Ca), magnesium
(Mg), iron (Fe), boron (B), manganese (Mn), zinc (Zn), and copper (Cu) were determined in root, stem,
and leaves. Dry samples (0.5 g) were crushed for acid digestion in a mixture of HNO3:HClO4 (2:1 mL)
and 2 mL of H2O2 30%, according to the methodology proposed by Alcántar and Sandoval [18]. The N
was quantified using the micro-Kjeldahl method according to the methodology of Bremmer [19].
The concentrations of P, K, Ca, Mg, Fe, B, Mn, Zn, and Cu were determined using an Agilent model
725-ES coupled plasma induction atomic emission spectrometer (ICP-AES) (Agilent Technologies,
Santa Clara, CA, USA).
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2.6. Statistical Analysis

Growth data were analyzed using a completely randomized design with four repetitions (n = 4).
The comparison of means was carried out by the Tukey method (p < 0.05). Regarding the statistical
analysis of the number of leaves and leaf area, data were divided into two time periods: from October 8
to December 3, 2018 (Period 1), and from February 25 to April 22, 2019 (Period 2), corresponding to the
beginning and end of the experiment, with the objective of observing the effects of nutritional deficiency
on foliar senescence over time. For the analysis of root, stem, and leaf nutrients, the experimental
design mentioned above was considered, using three repetitions (n = 3). All statistical analyses were
performed with the SPSS Statistics 21 software (IBM Corp., Armonk, NY, USA).

3. Results and Discussion

3.1. Visual Symptoms of Macronutrient Deficiencies

3.1.1. N Deficiency

A deficiency of N was observed 75 days after the establishment of the experiment, in the mature
leaves of the lower part of the stem. Symptoms started with chlorosis on the edge of the left central
lobe of the leaf, which spread along the leaf and advanced towards the midrib. After a few days,
the same behavior was observed in the right central lobe of the leaf, accelerating the senescence of the
leaf; in some cases, total chlorosis and detachment occurred. The observed chlorosis corresponds to
the 5Y 8/8 color of the Munsell charts for plant tissues (Figure 1b).
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3.1.2. P Deficiency

Visual symptoms were observed 120 days after the establishment of the experiment. The P
deficiency started with intense green coloration on mature leaves, similar to the 7.5 G and 3/4 color of
the Munsell charts for plant tissues. Subsequently, chlorotic sections were observed in the same leaves,
without following a defined pattern, as in the case of N. This chlorosis progressed gradually over time
to necrosis, starting in the central lobe and, to a lesser extent, the right and left middle lobes. Like N,
P is a mobile element in the plant, so deficiency symptoms appeared in mature leaves (Figure 1c).

3.1.3. K Deficiency

A deficiency of K was observed 105 days after the establishment of the experiment, manifesting as
chlorosis in the margins of the leaf, which progressed gradually towards the ribs of all the lobes, with a
green band appearing close to the ribs. Subsequently, the green band was reduced as the chlorosis
progressed towards the central vein of the lobes, starting a necrosis at the edges of the leaf, similar to
the 2.5 YR 4/4 color of the Munsell charts for plant tissues. The chlorosis observed in the margins of
the leaf occurs in a similar way in other crops. Like the N and P, K is a mobile element in the plant,
so deficiencies occurred in the mature leaves of the lower part of the stem (Figure 1d).

3.1.4. Ca Deficiency

A deficiency of Ca was observed 113 days after the establishment of the experiment. Unlike N, P,
and K, Ca is a non-mobile element in the plant; therefore, deficiency symptoms occur in new leaves.
In this work, Ca deficiency was observed as general chlorosis on younger leaves, similar to the 5Y 8/8
color of the Munsell charts for plant tissues. In addition, a marked deformity of the leaf lobes was
found, compared with the treatment with the complete solution (Figure 1e).

3.1.5. Mg Deficiency

A deficiency of Mg was observed 94 days after the establishment of the experiment. Mg, like N,
P, and K, is a mobile element in the plant, so deficiency symptoms first appeared in mature leaves.
Compared to N, in the present investigation, Mg deficiency did not appear initially in the leaf of
the lowest part of the plant, but in the third and fourth mature leaves from the base of the stem.
The deficiency of Mg appeared as interventional chlorosis, and manifested initially in the central part
of the lateral lobes, being observed as a green band near the ribs of the lobes which then extended
between the secondary veins. This chlorosis corresponds to the 2.5 GY 8/8-8/10 color of the Munsell
charts for plant tissues. The ribs retained the green color from the base of the leaf to the apices of
each of the lobes. These symptoms have been described in other crops (Figure 1f). K deficiency in
advanced stages can be confused with Mg deficiency. However, when there is a deficiency of Mg,
the ribs remain completely green in the area of the petiole until the apices of each of the lobes. In the
case of K, all margins of the leaf will present chlorosis, including the section of the ribs that go through
that edge.

3.2. Vegetative Growth

The analysis of variance registered a significant difference (p < 0.05) among treatments for all
variables. Nitrogen was the missing element that most affected the growth of fig trees, with the lowest
values in stem elongation and diameter, plant height, and internode length, as well as lower values in
dry weight of root, stem, and leaves (Table 2).
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Table 2. Vegetative growth of fig tree plants under macronutrient deficiency.

Treatment S.E. (cm week−1) P.H. (cm) S.D. (mm) I.L. (cm)
Dry Weight

Roots Stem Leaves

Control 6.47 a 102.4 ab 13.72 b 3.34 a 121.1 a 114.1 a 87.46 a
-N 1.15 b 35.08 d 8.40 d 1.39 c 27.47 c 23.03 b 10.93 c
-P 4.05 ab 74.88 c 11.81 c 2.64 ab 66.27 bc 70.00 ab 53.56 b
-K 5.70 a 96.84 b 12.58 c 3.19 ab 44.37 bc 109.9 a 55.20 b
-Ca 3.28 ab 69.31 c 11.63 c 2.30 bc 54.47 bc 66.93 ab 36.10 bc
-Mg 5.64 a 111.0 a 14.94 a 3.37 a 81.14 ab 70.26 ab 55.86 b

S.E. = Stem Elongation; P.H. = Plant Height; S.D. = Stem Diameter; I.L. = Internodes Length. Different letters in
each column indicate significant difference (Tukey, p < 0.05) n = 4.

Nitrogen is the mineral that is found in the greatest amounts in plant tissues; it is about 1 to
5% of the total dry matter of the plant, fulfilling important functions as a constituent of proteins,
nucleic acids, chlorophyll, coenzymes, phytohormones, and secondary metabolites [20]. The above
explains the results found in the present investigation. In most crops, N deficiency causes reduced
plant growth [7–11].

Following N, deficiencies of P and Ca equally affected the vegetative growth of all the variables
evaluated (Table 2). P is an important compound of nucleic acids, nucleotides, and phospholipids,
and an important part of ATP, while Ca is an important element for the formation of the cell wall and
membrane, a cofactor of several enzymes involved in the hydrolysis of ATP and phospholipids, as well
as a secondary messenger in the metabolic regulation of plants [21,22]. Ca is an important element
for elongation and cell division, secondary messenger, enzyme activator, and meristem development,
according to Karthika et al. [23]. The above explains the effects of the deficiency of this element in the
vegetative growth of the plant.

Regarding the K deficiency, the analysis of variance did not find significant differences with
respect to the complete solution in this period of study for the variables of stem elongation, plant height,
and internode length. However, K affected the diameter of the stem, number of leaves, and the leaf
area of the plant. K has an important function in the regulation of osmotic pressure and cellular turgor,
so a deficiency of this element has a negative influence on the general metabolism of the plant [24].
Regarding the treatment with Mg deficiency, the analysis of variance did not find significant differences
in all the growth variables. Romheld [25] mentioned that in the early stages of nutrient deficiency,
plants do not express visual symptoms or effects on vegetative growth, which would explain why no
significant difference was found of this treatment compared with the complete nutrient solution.

On the other hand, the deficiency of N significantly affected the number of leaves and the leaf area
for period 1. However, the deficiency of N, P, K, Ca, and Mg affected the aforementioned variables in
period 2, showing lower values with respect to control (Figure 2). The above is explained due to the
mobilization of nutrients (N, P, K, and Mg) towards the apical points to ensure the survival of the plant,
causing a reduction in the number of leaves due to senescence, with fewer leaves causing a smaller
foliar area. Treatments with nutritional deficiency negatively affected the number and leaf area in the
following order: -N > -Ca > -K > -P > -Mg. Although in this investigation the treatment with -Mg
showed the least effect, a decrease in the values of these variables was observed over time. The process
of foliar senescence due to Mg deficiency was widely explained by Tanoi and Kobayashi [26], which is
similar for the other mobile elements in the plant, such as N, P, and K.
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Figure 2. Effect of macronutrient deficiency on the number of leaves (a) and leaf area (b) in two periods.
Different letters between the columns for each period indicate significant difference (Tukey, p < 0.05).
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Regarding the chlorophyll content in the leaves, the analysis of variance identified specific differences
in the lower stratum of plants. Treatment with lower values of SPAD units was -K, followed by -N
and -Mg, without finding a significant difference between -P, -Ca, and the complete nutrient solution.
The low chlorophyll contents in the -N, -K, and -Mg treatments are explained by the decomposition of the
chloroplasts due to the degradation of chlorophyll and Rubisco during the process of translocation of these
elements to the apical parts of the plant [27]. Regarding the mid-stratum of the plant, significant differences
were also found, with a similar tendency to the lower stratum, although with numerically-higher values,
where the -N treatment resulted in the lowest values of SPAD units, followed by the -Mg treatment.
On the other hand, for the high stratum, the analysis of variance found no specific differences between
the treatments (Figure 3).
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The results of the relative chlorophyll content coincide with those reported in other experiments
with macronutrient deficiencies in Capsicum annuum L. [28] and Coffea arabica L. plants [7].

3.3. Mineral Concentration

The concentrations of N, P, K, Ca, and Mg were negatively affected in all vegetative organs for
each of their respective treatments (-N, -P, -K, -Ca, and -Mg), which was expected in advance (Table 3).
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Table 3. Content of N, P, K, Ca, and Mg in leaf, stem a root of fig tree plants with macronutrient deficiency.

Treatment
Concentration (%)

N P K Ca Mg

Leaf

Control 2.54 a 0.16 c 1.7 a 2.90 a 0.48 b
-N 1.68 b 0.31 ab 1.6 a 2.05 b 0.32 bc
-P 2.98 a 0.22 bc 1.38 a 2.17 b 0.47 b
-K 2.77 a 0.32 a 0.22 b 2.33 ab 0.99 a
-Ca 2.95 a 0.21 bc 1.47 a 2.01 b 0.49 b
-Mg 2.67 a 0.22 bc 1.62 a 2.18 b 0.26 c

Stem

Control 1.65 b 0.22 a 0.65 bc 0.65 ab 0.25 ab
-N 0.82 c 0.27 a 0.54 cd 0.68 ab 0.19 c
-P 1.30 b 0.13 b 0.70 b 0.71 ab 0.22 bc
-K 1.52 b 0.29 a 0.26 e 0.77 a 0.23 abc
-Ca 2.18 a 0.28 a 0.46 d 0.56 b 0.28 a
-Mg 1.48 b 0.26 a 0.84 a 0.78 a 0.20 bc

Root

Control 2.46 ns 0.51 b 0.97 ab 1.43 a 0.38 a
-N 1.92 ns 0.49 b 0.74 cd 1.14 ab 0.25 b
-P 2.26 ns 0.23 c 0.88 bc 1.41 a 0.39 a
-K 2.24 ns 0.52 b 0.28 e 1.17 ab 0.28 b
-Ca 2.44 ns 0.58 b 0.68 d 0.65 b 0.29 b
-Mg 2.06 ns 0.86 a 1.12 a 1.35 a 0.22 b

Different letters between columns for each part of plant indicate significant difference (Tukey, p < 0.05) n = 3.

In the case of foliar N, no significant differences were found between the complete solution and
the treatments -P, -K, -Ca, and -Mg, presenting the same trend in the case of the concentration of N in
the root. On the other hand, the highest concentration of N in the stem was found in the treatment -Ca.
Furthermore, no differences were found in this organ between the complete solution and the other
treatments (Table 3).

For P concentration, higher values were observed in the treatment with N deficiency (Table 3),
which can be explained because the absence of the NO3

− favored a greater absorption and accumulation
of the H2PO4

− to maintain the balance of plant loads [22]. On the other hand, no significant statistical
difference was found in the content of P in the leaves between the -P treatment and the control; however,
the lowest values of this element were found in the root and stem. The above can be explained because
the plants translocated the P from the root and stem towards the leaves as a mechanism to continue
with the growth, but due to the little vegetative growth observed in the -P treatment, the content of
that element accumulated in the leaves, which resulted in statistical equality with respect to control.

The accumulation of K in the leaves did not show a significant difference between the -N, -P, -Ca,
and -Mg treatments, while some important differences were found in stem and root, such as a greater
accumulation of K in the treatment with deficiency of Mg (Table 3). The interaction of the K+ and
Mg++ ions has been explained by various authors [29–31], and has been demonstrated in different
plants, such as Cymbopogon citratus (DC.) Stapf. [32], Saccharum officinarum L. [33], Piper hispidinervum C.
DC. [34], Swietenia macrophylla King. [35] and Heliconia psittacorum L. f. [36], which matches the results
found in our investigation. Guo et al. [31] mention that K+ competes with Mg++ for apoplast binding
sites, and possibly competes for transporters; therefore, the high concentration of K in stems and roots
in the treatment -Mg could be due to higher binding sites in the apoplast and more available transports.

On the other hand, the concentration of Ca in the fig leaves was negatively affected in all treatments
with respect to the control solution, without finding significant differences in stem and root (Table 3).
In the case of Mg, a higher concentration was found in the -K treatment (Table 3), which is explained
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again with the effect of interaction K+/Mg++ [29–31]. On the other hand, the Mg concentration was
negatively affected in the -N treatment (Table 3). Mg is part of the chlorophyll molecule, as is N [21],
which explains the decrease in Mg concentration by decreasing the chlorophyll content due to the
absence of N.

Regarding the concentrations of micronutrients in the different vegetative organs of the fig tree,
the analysis of variance found significant differences in most of the elements. In general, lower concentrations
of Fe, B, Mn, Zn, and Cu were found in the -N treatment, which can be explained by the poor vegetative
growth of the plants established in the absence of this element (Table 4).

Table 4. Content of Fe, B, Mn, Zn, and Cu in leaf, stem a root of fig tree plants with macronutrient deficiency.

Treatment Concentration (mg kg−1 DW)

Fe B Mn Zn Cu

Leaf

Control 914.2 a 151.5 ab 148.9 b 45.15 a 6.16 ab
-N 456.5 b 143.7 ab 92.59 b 28.93 b 4.47 c
-P 600.6 ab 105.7 b 107.9 b 38.15 ab 6.85 a
-K 497.3 b 111.7 b 253.4 a 34.51 ab 5.17 bc
-Ca 660.0 ab 175.4 a 275.5 a 43.84 a 4.80 bc
-Mg 655.7 a 126.6 ab 130.3 b 36.71 ab 4.77 bc

Stem

Control 118.1 b 23.66 ns 31.85 bc 9.66 ab 2.84 cd
-N 112.9 b 23.85 ns 14.04 d 8.71 b 4.47 a
-P 96.15 b 25.55 ns 16.32 cd 12.37 a 3.73 ab
-K 205.4 a 25.39 ns 65.81 a 10.84 ab 4.08 a
-Ca 156.6 ab 25.58 ns 80.50 a 11.75 ab 2.30 d
-Mg 157.9 ab 29.95 ns 34.96 b 9.66 ab 3.15 bc

Root

Control 1135.1 ns 40.70 a 103.4 cd 30.09 ns 18.78 bc
-N 1377.8 ns 21.95 b 56.86 cd 44.03 ns 33.45 a
-P 1061.1 ns 38.46 a 39.86 d 42.83 ns 27.36 ab
-K 1434.3 ns 29.61 ab 221.8 a 39.47 ns 28.26 ab
-Ca 1263.4 ns 29.88 ab 191.4 ab 47.88 ns 20.33 bc
-Mg 890.3 ns 30.58 ab 131.9 bc 34.97 ns 13.73 c

Different letters between columns for each part of plant indicate significant difference. (Tukey, p < 0.05) n = 3.

Mengel and Kirkby [22] explained that plants tend to accumulate greater amounts of micronutrients
when there is a greater vegetative growth, so the lower the vegetative growth, the lower the concentration
of elements. In addition, root growth decreased significantly in the treatment with the absence of N
(Table 2), so that at a lower radical growth, the absorption of micronutrients decreases.

On the other hand, high concentrations of Mn were found in the -K and -Ca treatments in all
vegetative organs, as well as high levels of Fe in the treatment -K (Table 4). The above can be explained
by the antagonism of the ions in the rhizosphere and the access to the plant due to the charges of the
cations mentioned above.

In the case of Cu, a significant increase in stem was found for treatments -N, -P, and -K, with respect
to control (Table 4). The above can be attributed to the so-called “dilution effect”, i.e., that some
elements are concentrated in greater quantity when there is less dry matter (as in the case of plants
established under N, P, and K deficiency), while plants with greater growth will have better-distributed
minerals and in less concentration. This effect is widely described by Mengel and Kirkby [22].

On the other hand, the highest concentration of Cu in the root was found in the -N treatment
(Table 4). According to Rodríguez et al. [37], Cu++ accesses the plant mainly by mass flow, a process that
depends directly on the transpiration of the plant to favor transport by xylem and distribution to the
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aerial part. The plants established under N deficiency had lower vegetative growth, including number
of leaves and leaf area, which caused less respiration and, therefore, low mobilization of solutes in
the xylem. This effect led to the accumulation of Cu in the root system of plants. Regarding Zn
concentrations, no significant differences were found (Table 4).

There are few studies on the mineral content in different vegetative parts of the fig tree in which
differences can be found in the concentrations of the aforementioned elements in several fig tree
cultivars. (“Calimyrna” [38], “Pellejo duro” [39], “Conadria” [40], and “Nezahualcóyotl” [41]), so it’s
difficult to select reference values. However, in most cases, macro and micronutrient concentrations
similar to those found in the present investigation were reported.

4. Conclusions

The fig plants showed specific visual symptoms in the absence of each element. N most affected
the vegetative growth of the fig tree, followed by P, K, and Ca; in addition, N, K, and Mg decreased the
chlorophyll content in the lower stratum of plants. The absence of some elements caused a greater
accumulation of other ions in the different tissues of the plant due to interactions of antagonism
and synergism.
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