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The nutrient absorption march in fig (Ficus carica L.) trees and other fruit trees has been studied only at 
the seedling stage, and little is known about nutrient accumulation in perennial plants when the entire 
life cycle of the plant is considered. To this end, the present study aimed to evaluate nutrient 
accumulation in the Roxo de Valinhos fig tree, cultivated with and without supplemental irrigation. The 
split-plot array in time was adopted, with the main factor arranged in a randomized block design with 
four replications. The main plot was the use of supplemental irrigation and the subplots were the eight 
data collection time-points. The fig plants were sampled for 0, 40, 80, 120, 160, 200, 240 and 280 days 
after pruning (DAP). The maximum accumulation of dry matter mass and nutrients occurred between 
160 and 240 DAP in both systems. Plants in the irrigated system showed greater overall accumulation 
of nutrients in all the organs, more prominently in the leaves, branches, and stem. The dry matter mass 
and nutrient accumulation was in the order stem > leaves > branches > roots > fruit in the irrigated 
system and branches > stem > leaves > roots > fruit in the non-irrigated system. 
 
Key words: Ficus carica L, dry matter mass, nutritional requirement, water irrigation. 

 
 
INTRODUCTION 
 
Brazil is the second largest exporter of fresh fig globally, 
with Turkey being the largest. Fig production in Brazil has 
increased considerably in recent years, with a fig 
production area of approximately 2,814 ha, producing 

28,253 t of figs with an average yield of 10,040 kg ha
-1

 
(IBGE, 2014). However, the fig production for both 
domestic consumption and export is dependent on a 
single variety, Roxo de Valinhos (Costa et al., 2015). The  
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Roxo de Valinhos variety, also called the common fig 
tree, is known for its high vigor and rusticity, in addition to 
its ability to adapt well to different environments and 
tolerance to drastic pruning (Boliani and Corrêa, 1999). 

Drastic pruning, an essential practice for fig trees 
cultivated in Brazil, is carried out to eliminate branches 
attacked by drills and rusted leaves (Penteado and 
Franco, 1997). However, with the almost complete 
removal of the branches, large amounts of nutrients are 
lost from the rapidly growing parts of the tree. Therefore, 
the lost nutrients must be sufficiently replenished to meet 
the nutritional demand of the tree. As for nutritional 
management of the fig tree, fertilization regimes for the 
period of seedling plantation and subsequent growth 
have been recommended exclusively on the basis of soil 
analysis. Even the analysis of the nutritional status of the 
plant through leaf diagnosis - although a valuable tool for 
perennial crops - is still incipient in fig tree culture 
(Brizola, 2003). 

Nutrient absorption march refers to the dynamics of 
accumulation of nutrients in the plant dry mass at the 
growth stage (Prado and Nascimento, 2003). Augostinho 
et al. (2008) emphasized that knowledge of the amount of 
nutrients accumulated in the plant, at each stage of 
development, provides valuable information that aids in 
the designing of a crop fertilization program. According to 
Malavolta et al. (1997), nutrient absorption by the plant is 
influenced by the stage of development; it intensifies at 
the flowering stage, and during formation and growth of 
the fruit or organ to be harvested. In this context, these 
authors emphasize the importance of knowing not only 
the total amount of absorbed nutrients, but also their 
concentrations at the different stages of development of 
vegetable crops. 

Leonel and Brizola (2011) emphasized that the 
management practices of drastic pruning of the fig tree 
makes it difficult to calibrate the dosages of nutrients to 
be administered to this plant. According to them, it is 
possible to determine the quantities of such nutrients 
exported by the production, but it is difficult to assess the 
nutrient needs for the annual growth of branches, buds, 
and roots, and for the growth of new leaves. The 
accumulation of nutrients by plants is a function of the 
genotypic characteristics of each species, the 
development stage, and external factors that regulate 
nutrient absorption by the plants, especially water 
(Rozane, 2008). In this sense, with the aim of expanding 
information on the nutritional demand of fig trees, studies 
on nutrient extraction from branches, leaves, and fruits 
were carried out by Brizola et al. (2004) and Leonel and 
Techio (2009). However, studies elucidating the nutrient 
absorption curve for fig trees grown in field conditions 
remain scarce. Thus, considering the high amount of 
nutrients removed during pruning under different crop 
conditions and the need to replenish these nutrients 
adequately and at the appropriate phenological stages, 
the    present    study    aimed     to     evaluate     nutrient 
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accumulation in the Roxo de Valinhos fig tree, cultivated 
with and without supplemental irrigation. 
 
 

MATERIALS AND METHODS 
 
The study was conducted in the experimental orchard of the 
Horticulture Department of the Faculty of Agronomic Sciences, 
FCA/UNESP, Campus de Botucatu-SP. The local geographic 
coordinates are 22° 52 '47 "S latitude, 48° 25' 12" W longitude, and 
810 m altitude. The predominant climatic type, based on the 
Köppen International system, according to the temperate rainy 
climate - Cfa, characterized as warm temperate (mesothermal) with 
summer rains and winter drought, with precipitation and average 
annual temperature of 1530 mm and 21°C, respectively (Cunha et 
al., 1999). The soil in the area was classified as Red Nitisol 
(Embrapa, 2006). The results of soil chemical analyses throughout 
the study are presented in Table 1. Data on rainfall and minimum, 
average, and maximum daily temperatures were provided by the 
Meteorological Office of the Natural Resources Department of the 
Faculty of Agronomic Sciences/UNESP. The climatic data are 
shown in Figure 1. 

Transplantation of the Roxo de Valinhos fig tree seedlings was 
carried out in December, 2010, adopting a spacing of 2.5 m 
between rows and 2.5 m between plants. The 30 cm tall seedlings 
were transplanted into 50 cm × 50 cm × 50 cm pits, which were 
previously fertilized with 1 L of corral manure, 0.5 kg of limestone, 
and 0.5 kg of magnesium thermophosphate containing 0.1% boron 
and 0.25% zinc. Cover fertilization was performed based on the 
recommendation of Campo Dall'Orto et al. (1996), who advocated 
the application of fertilizer based on the interpretations from soil 
chemical analysis and the plant age. Thus, in 2011 and early 2012, 
each plant was fertilized with 45 g of urea and 35 g of potassium 
chloride. Fertilization was performed every two months. The fig 
plants were pruned on June 28, 2011 (6/28/2011) to ensure that 
each plant contains three productive branches in the first year. 
Further cuttings were also performed when necessary. For 
phytosanitary treatment, copper-based products were used to 
control rust caused by the fungus Cerotelium fici. The fungicides 
tebuconazole (Folicur®) and methyl thiophanate (Cercobin®) were 
also applied whenever necessary. Control of weeds between the 
planting lines was performed through periodic mechanical brushing, 
and crowning of the plants was performed through manual 
weeding. The soil water retention curves were experimentally 
obtained with samples of soil in volumetric rings and through 
Richardsporous plates method of matrix potential and soil moisture 
values. The soil density obtained was 1.4822 g cm-3 from 0 to 20 
cm, and 1.3593 g cm-3 from 20 to 40 cm. It was used by the method 
of minimizing the squares of the deviations being adjusted using the 
Excel Solver optimization tool and presented coefficients of 
determination (r²) of 0.9974 and 0.9930, for the depths of 0 to 20 
cm and 20 to 40 cm, respectively. The irrigation system adopted 
was drip irrigation, using two emitters with a flow of 1.5 L h-1 per 
plant. Irrigation management was based on the permanence of the 
soil matrix potential between the field capacity and a maximum 
value of 60 kPa, monitored by tensiometers. 
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Table 1. Chemical characteristics of soil before transplanting. 
 

Sample 

(cm) 

pH O.M. Al
3+

 H+Al K Ca Mg SB CEC 
BS% 

CaCl2 g dm
-3

 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ 

mmolc dm
-3  _ _ _ _ _ _ _ _ _ _ _ _ _

 

0-20 5.5 40.0 0.0 24.0 2.0 28.0 11.0 41.0 65.0 64.0 

20-40 5.1 40.0 0.0 29.0 2.8 29.0 10.0 42.0 71.0 59.0 

           

 
Presina Sulfur Boron Copper Iron Manganese Zinc 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
mg dm

-3 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
 

0-20 17.0 3.0 0.22 7.8 77.0 30.2 1.5 

20-40 14.0 3.0 0.19 7.3 61.0 25.1 1.1 
 

Source: Laboratory of Soil Fertility. Departament of Agronomy. Faculty of Agronomic Sciences/UNESP,Botucatu, Brazil. pH in water in a 1:1 ratio; 
OM: organic matter, determined by the Walkley-Black method; Al

3+
: extracted with 1 mol L

-1
 KCl; SB: sum of bases (SB = Ca

2+
 + Mg

2+
 + K

+
 + Na

+
);  

BS%: base saturation [BS% = (SB/T) × 100], and CEC:cation exchangeable capacity  [CEC = SB + (H+Al)]. 

 
 
 

 
 

Figure 1. Monthly values of temperature (A) and rainfall (B), between January 01, 2011 (1/1/2011) and May 25, 2012 
(5/25/2012), Botucatu, São Paulo, Brazil. 

 
 
 
Irrigation management was performed using the tensiometry 
technique, with batteries of two mercury tensiometers installed in 
each treatment, in randomly assigned plots. The first tensiometer, 
installed at a 20 cm depth (relative to the center of the porous 
capsule of 6 cm length), was considered as the decision 
tensiometer, and the irrigations were performed based on these 
readings. The second tensiometer was considered as the control 
and installed at a 40 cm depth relative to the center of the porous 
capsule, to control the applied depth of irrigation. 

According to Klar (1980), the tensiometer reliably operates up to 
the -80 kPa range, and the variations of the readings increased 
when the potential becomes more negative. The tensiometer 
readings were taken every two days, and values for the mercury 
column rise were used to obtain the matrix potential. The 
management was aimed at limiting the soil matrix potential to 
approximately -30 kPa and/or volumetric moisture equal to 0.2988 
cm³ water cm-3 soil. The ψm values were verified in the readings, 
and with these, the respective levels of volumetric humidity were 
calculated by the difference between both, the need  to  restore  the 

water volumes was verified, respectively. The volume of water 
applied depended on the volume explored by the root system of the 
plant, which in this case was monitored by the collection of the root 
systems by the destructive evaluations of the growth analysis, 
which in this case presented measurements of equatorial and 
longitudinal lengths having as reference the stem of the plant and 
the depth reached. The rainfall distribution data and the depths of 
irrigation used during the experimental period are presented in 
Table 2. 

Eight collections were performed between June, 2011 and April, 
2012 (June 28, August 07, September 17, October 25, December 
04, 2011; and January 13, February 24, and April 03, 2012). The 
first collection was performed before pruning in order to 
characterize the plants before application of the treatments. Eight 
plants were harvested from the soil using a backhoe, four plants 
were cultivated with irrigation, and four plants were cultivated 
without irrigation, totaling 64 plants at the end of the experiment. 
The interval between two successive collections was 40 days, right 
from formative pruning, which was carried out on June 28, 2011.  

 



de Souza et al.          837 
 
 
 

Table 2. Accumulated monthly values of effective precipitation and depth of irrigation in Roxo de Valinhos fig trees in the early 
development phase, in Botucatu, São Paulo, Brazil. 
 

 Month Rainfall (mm) 
Irrigated water depth (L m

-2
) Total depth of water received (L m

-2
) 

CI SI CI SI 

January 2011 712.25 − − 712.25 712.25 

February 2011 188.13 − − 188.13 188.13 

March 2011 163.50 − − 163.50 163.50 

April 2011 126.50 − − 126.50 126.50 

May 2011 16.50 − − 16.50 16.50 

June 2011 49.90 − − 49.90 49.90 

July 2011 7.00 16.34 − 23.34 7.00 

August 2011 24.75 14.8 − 39.55 24.75 

September 2011 0.00 11.98 − 11.98 0.00 

October 2011 359.58 47.85 − 407.43 359.58 

November 2011 102.50 18.06 − 120.56 102.50 

December 2011 143.38 25.27 − 168.65 143.38 

January 2012 357.25 23.28 − 380.53 357.25 

February 2012 166.75 32.99 − 199.74 166.75 

March 2012 58.88 21.93 − 80.81 58.88 

Total 2476.85 212.5 − 2689.35 2476.85 

 
 
 
Therefore, the collections were performed at 0 (pruning time), 40, 
80, 120, 160, 200, 240 and 280 days after pruning (DAP). 

After harvest, the plants were taken to the Fruit Production 
Laboratory of the Plant Production Department/FCA/UNESP, where 
they were sectioned into the following parts: root, stem, branches, 
leaves, and fruits. Each part of the plant was washed with water 
and detergent, and was eventually washed with distilled water. 
Subsequently, the plant material was packed in paper bags and 
dried in a hot-air oven with forced circulation at a temperature of 
65°C until it reached constant weight. Finally, it was weighed to 
determine the mass of dry matter, and then milled in a Willey mill for 
determination of nutrient concentrations. 

The samples were taken to the Department of Natural Resources 
Laboratory/Soil Science/FCA/UNESP, where the macronutrient 
concentrations were determined, according to the method 
recommended by Malavolta et al. (1997). The accumulation of 
nutrients was determined by multiplying the nutrient concentrations 
by the dry mass of each organ (root, stem, branches, leaves, and 
fruits). The experimental design was a split-plot array in time, with 
the main factor arranged in randomized blocks, with four 
replications. The main plot was the use of supplementary irrigation, 
and the subplots were the eight collection time-points. When 
significant, the regressions (with the independent variable being the 
evaluation time–DAP) were adjusted by the Sisvar statistical 
package and the graphical representations made in the Origin 6.0 
program. The differences between means were subjected to 
variance analysis by the F test and compared by the Tukey test at 
5% significance, using the Sisvar program (Pimentel Gomes, 2009). 

 
 
RESULTS AND DISCUSSION 
 
The cultivation time and water regime had a significant 
effect on the dry matter mass of Roxo de Valinhos fig 
plants (Figure 2). In all partitions, a sigmoid behavior for 
the growth curves was observed in both the systems. The 
maximum accumulation of the dry matter mass in the 

irrigated system was observed between 160 and 240 
DAP, with the stem showing the greatest accumulation. 
In contrast, in the non-irrigated system, the branches 
showed the greatest accumulation of dry matter mass. 
Rozane (2008), when studying the dry matter 
accumulation of two cultivars of starfruit trees grown 
under different water regimes (irrigated and non-irrigated 
systems) found that the stem showed the greatest 
accumulation of dry matter mass in both the water 
regimes.  

Silva et al. (2011) evaluated the dry matter mass of 
Roxo de Valinhos fig plants in different cropping systems, 
which combined treatments with or without mulching and 
treatments with or without irrigation. The results of their 
study showed that, in all the treatments, the branches 
showed the greatest accumulation of dry matter mass, 
which is consistent with the findings of the present study. 
The findings of Da Costa et al. (2014) also corroborate 
these previous results and ours. They evaluated the 
influence of different soil cover management methods on 
the productivity of fig trees cultivated with and without 
irrigation, and reported that mulching resulted in a higher 
average yield of mature fruits and that under these 
conditions, the branches showed the highest 
accumulation of dry matter mass. 

Figure 3 shows the accumulation of dry matter mass in 
the whole plant during the entire growth period in the two 
irrigation systems. In general, irrigation promoted a 
greater total accumulation of dry matter mass in the 3rd, 
4th, and 5th harvests, which occurred at 80, 120, and 160 
DAP, respectively. In this period, the third collection was 
mainly preceded by low rainfall, which explains the higher 
values for  dry  matter  mass  at  this  time-interval  in  the  
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Figure 2. Dry matter mass of roots, stem, branches, leaves, and fruits of the Roxo de Valinhos fig tree, according to the cultivation 
period in the irrigated (IC) and non-irrigated (SI) systems in Botucatu, São Paulo, Brazil, 2013. 

 
 
 

 
 

Figure 3. Dry matter mass of the whole Roxo de Valinhos fig 
tree according to the cultivation period in the irrigated (IC) and 
non-irrigated (SI) system in Botucatu, São Paulo, Brazil, 2013. 

 
 
 
plants that were irrigated (Figure 1B). However, recovery 
of dry matter mass production in the non-irrigated plants 
was observed during the rainy season, even surpassing 
that of the plants irrigated in the last collection. This 
behavior may have occurred due to the cycle anticipation 
of the fig trees that were irrigated. 

The determination of dry matter mass production is of 
great importance, because when the nutrient 
accumulation curve cannot be determined, it provides 
information that is representative of the nutrient 
absorption march (Souza and Coelho, 2001). Such a 
comparison can be made because 5% of plant dry matter 
mass is composed of mineral nutrients. 

The accumulation of macronutrients in the roots, 

leaves, stem, branches, and fruits of the Roxo de 
Valinhos fig tree was influenced by the water regime and 
the cultivation period (Figures 4 and 5). In general, in 
plants in both the irrigated and non-irrigated systems, the 
initial accumulation rate was low, reaching maximum 
values only between 160 and 240 DAP. The best 
adjusted regression model for all nutrients was the cubic 
polynomial. The observed sigmoid behavior for nutrient 
accumulation is consistent with the accumulation of dry 
matter mass. The highest accumulation of nitrogen, 
calcium, and magnesium was observed in leaf dry matter 
mass under both the irrigated and non-irrigated 
conditions (Figures 4 and 5). Phosphorus, potassium, 
and sulfur showed the greatest accumulation in the 
branch dry matter mass under both the irrigated and non-
irrigated conditions. 

In general, irrigation favored macronutrient 
accumulation in most of the analyzed plant organs, with 
this effect being more evident in the branches and the 
stem. These results are consistent with those reported by 
Rozane (2008), who observed a greater accumulation of 
nutrients in star fruit trees that were irrigated than in 
those that were not irrigated. It should be noted that the 
greatest accumulation of macronutrients occurred in the 
aerial parts (leaves and branches) of the plant. The 
higher accumulation of N in leaves can be explained by 
the role of this element in photosynthesis. It is a part of 
the chlorophyll and the enzymes phosphoenolpyruvate 
carboxylase and ribulose 1.5 bisphosphate 
carboxylase/oxygenase, which are responsible for 
atmospheric CO2 fixation (Prado, 2008). 

Sete et al. (2015) reported that the highest percentages 
and concentrations (mg plant

-1
) of total N in annual 

organs (leaves, fruits, and branches) of the fig tree can 
be attributed to the fast cell division in the plant tissue 
and, therefore, these organs probably act like an N drain 
during the vegetative growth and productive cycles of the  
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Figure 4. Concentrations of nitrogen, phosphorus, and potassium accumulated in the dry mass of root, stem, branches, leaves, 
and fruits of the Roxo de Valinhos fig tree, according to cultivation period in the irrigated (IC) and non-irrigated (SI) systems in 
Botucatu, São Paulo, Brazil, 2013. 

 
 
 
fig tree. 

Celedônio et al. (2016) examined the development of 
the Roxo de Valinhos fig tree in different cultivation 
environments and with five levels of fertilization (mineral 
and biofertilizer). They found that the accumulation of N 
in fig leaves after fertigation with bovine  biofertilizer,  was 

significantly higher than that after mineral fertilization. 
According to Grangeiro et al. (2007), accumulation of 
calcium in the aerial parts is attributable to the fact that 
this element is absorbed by the roots and translocated to 
the aerial parts, but is not redistributed to the other parts 
of the plant owing to its low mobility in the plant. 
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Figure 5. Concentrations of calcium, magnesium, and sulfur accumulated in the dry matter mass of roots, stems, 
branches, leaves, and fruits of the Roxo de Valinhos fig tree, according to cultivation period in the irrigated (IC) and 
non-irrigated (SI) systems in Botucatu, São Paulo, Brazil, 2013. 

 
 
 

Magnesium was accumulated in the aerial parts, and 
mainly in the leaves; this finding validates the importance 
of this element in the constitution of chlorophyll molecule. 
Depending on the level of magnesium in the plant, 
between 6 and 25% of the total magnesium is bound to 
the chlorophyll molecule and another 5 to 10% is firmly 
attached to pectates in the cell wall or occurs as soluble 
salt in the vacuole (Marschner, 1995). 

In the irrigated system, the branches showed the 

greatest accumulation of potassium, but in the non-
irrigated system, the greatest accumulation of this 
element was observed in the leaves. These results agree 
with those reported by Brizola et al. (2005), which 
suggest increased accumulation of potassium in the 
aerial parts (branches and fruits) of fig trees grown under 
different potassium doses. The authors found that the 
higher dose resulted in greater accumulation of the total 
dry matter  mass,  and  consequently,  greater  potassium  
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Table 3. Regression equations of the macronutrients (g plant-1) accumulated over 280 days after pruning of the Roxo de 
Valinhos fig trees in the irrigated system. 
 

Organ Equation R
2
 P 

Nitrogen 

Root Y = 0.62877 - 0.01929 DAP + 2.78484E-4 DAP² - 7.57807E-7 DAP³ 0.9320 0.0085 

Stem Y = 1.23409 - 0.03343 DAP + 3.5926E-4 DAP² - 7.81406E-7 DAP³ 0.7910 0.0759 

Branch Y = 0.44626 - 0.02296 DAP + 2.67925E-4 DAP² - 3.97041E-7 DAP³ 0.9250 0.1028 

Leaf Y = 0.86153 - 0.05564 DAP + 7.64433E-4 DAP² - 1.87765E-6 DAP³ 0.8482 0.0497 

    

Phosphor 

Root Y  = 0.06412 – 0.0022 DAP + 3.76376E-5 DAP² - 1.05789E-7 DAP³ 0.8684 0.0377 

Stem Y = 0.13439 - 0.00297 DAP + 3.12528E-5 DAP² - 5.25176E-8 DAP³ 0.8206 0.0566 

Branch Y = 0.07496 - 0.00457 DAP + 4.13083E-5 DAP² - 4.48419E-8 DAP³ 0.7706 0.0907 

Leaf Y = 0.04961 - 0.00335 DAP + 4.48925E-5 DAP² - 1.07171E-7 DAP³ 0.8730 0.0289 

    

Potassium 

Root Y = 0.66973 - 0.0292 DAP + 4.47784E-4 DAP² - 1.20848E-6 DAP³ 0.9312 0.0087 

Stem Y = 0.93907 - 0.0134 DAP + 1.67056E-4 DAP² - 2.20513E-7 DAP³ 0.9063 0.0160 

Branch Y = 0.61629 - 0.03258 DAP + 3.10346E-4 DAP² - 3.26977E-7 DAP³ 0.7868 0.0789 

Leaf Y = 0.6531 - 0.04686 DAP + 6.21756E-4 DAP² - 1.47583E-6 DAP³ 0.8472 0.0415 

    

Calcium 

Root Y = 0.34276 - 0.01472 DAP + 2.22513E-4 DAP² - 6.02589E-7 DAP³ 0.9095 0.0149 

Stem Y = 0.72696 - 0.00777 DAP + 9.64424E-5 DAP² - 1.49271E-7 DAP³ 0.9051 0.0163 

Branch Y = 0.34477 - 0.01593 DAP + 1.34708E-4 DAP² - 4.88292E-8 DAP³ 0.8777 0.0269 

Leaf Y = 0.82605 - 0.05924 DAP + 7.96088E-4 DAP² - 2.02507E-6 DAP³ 0.8306 0.0507 

    

Magnesium 

Root Y = 0.10646 - 0.00392 DAP + 5.86091E-5 DAP² - 1.59513E-7 DAP³ 0.9343 0.0079 

Stem Y = 0.32188 - 0.00679 DAP + 6.26643E-5 DAP² - 8.34979E-8 DAP³ 0.8807 0.026 

Branch Y = 0.11937 - 0.00533 DAP + 5.60199E-5 DAP² - 7.53361E-8 DAP³ 0.8567 0.0366 

Leaf Y = 0.18713 - 0.01474 DAP + 2.03224E-4 DAP² - 5.13179E-7 DAP³ 0.7915 0.0756 

    

Sulfur 

Root Y = 0.09162 - 0.00318 DAP + 5.15842E-5 DAP² - 1.43886E-7 DAP³ 0.8318 0.0501 

Stem Y = 0.21011 - 0.00548 DAP + 5.90493E-5 DAP² - 1.11741E-7 DAP³ 0.8281 0.0521 

Branch Y = 0.09506 - 0.00603 DAP + 5.72701E-5 DAP² - 6.91647E-8 DAP³ 0.8402 0.0453 

Leaf Y = 0.07414 - 0.00612 DAP + 8.49197E-5 DAP² - 2.14588E-7 DAP³ 0.8964 0.0194 

 
 
 
accumulation.  

The highest levels of phosphorus were accumulated in 
the branches, with higher values observed for the 
irrigated system. Brizola et al. (2005), when examining 
the nutrient content in leaves and branches of the Roxo 
de Valinhos fig tree under different doses of potassium, 
reported that in the treatment without potassium 
fertilization, phosphorus levels were the highest in the 
branches. The authors observed the same trend in the 
accumulation of this element when they multiplied its 
concentration with the dry matter mass of the organ. 

The regression equations presented in Tables 3 and 4 
represent the accumulation  of  macronutrients  in  the  fig 

trees according to the cultivation period and water 
regimes. The best-fitted equations were the third-degree 
or cubic polynomial ones. Prado (2008) reported that for 
crops in their productive stages, the curve that best 
describes the extraction nutrients due to time is the 
sigmoid type, as is the curve for dry matter mass 
accumulation. Thus, this study suggests that, when the 
plant is young, the nutrient accumulation is low, and so is 
the dry matter mass. Thereafter, there is an increase in 
the dry matter mass accumulation, and absorption of 
nutrients increases, representing a logarithmic curve. In 
the final period of physiological maturation, there is a 
stabilization phase, in which the nutrient absorption is low  
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Table 4. Regression equations of the macronutrients (g plant-1) accumulated over 280 days after pruning of the Roxo de 
Valinhos fig trees in the non-irrigated system. 
 

Organ Equation R
2
 P 

Nitrogen 

Root Y = 0.59286 - 0.01052 DAP + 1.18224E-4 DAP² - 2.46562E-7 DAP³ 0.8252 0.0387 

Stem Y = 1.04301 - 0.01653 DAP+ 1 .70302E-4 DAP² - 3.47259E-7 DAP³ 0.8688 0.0308 

Branch Y = 0.32119 - 0.02611 DAP + 2.87513E-4 DAP² - 4.88173E-7 DAP³ 0.9388 0.0069 

Leaf Y = 1.01319 - 0.08292 DAP + 0.00101 DAP² - 2.44048E-6 DAP³ 0.6432 0.2081 

    

Phosphor 

Root Y = 0.06247 - 9.6245E-4 DAP + 1.16289E-5 DAP² - 2.1604E-8 DAP³ 0.8684 0.0310 

Stem Y = 0.12006 - 5.90271E-4 DAP + 4.7652E-7 DAP² + 2.41778E-8 DAP³ 0.9728 0.0014 

Branch Y = 0.02495 - 0.00141 DAP + 9.71824E-6 DAP² + 1.15002E-8 DAP³ 0.9526 0.0042 

Leaf Y = 0.04762 - 0.00396 DAP + 5.09479E-5 DAP² - 1.25022E-7 DAP³ 0.8357 0.0478 

    

Potassium 

Root Y =0.60082-0.01974 DAP +2.35928E-4 DAP² -5.08721E-7 DAP³ 0.8430 0.0437 

Stem Y =0.89488-0.01329 DAP +1.50987E-4 DAP² -2.43926E-7 DAP³ 0.9501 0.0046 

Branch Y =0.43606-0.03365 DAP +3.43737E-4 DAP² -5.64571E-7 DAP³ 0.8419 0.0443 

Leaf Y =0.74749-0.06894 DAP +8.78672E-4 DAP² -2.18917E-6 DAP³ 0.6739 0.1792 

    

Calcium 

Root Y =0.74749-0.06894 DAP +8.78672E-4 DAP² -2.18917E-6 DAP³ 0.8759 0.0277 

Stem Y =0.79221 -0.00933 DAP +9.57848E-5 DAP² - 1.78424E-7 DAP³ 0.9345 0.0079 

Branch Y =0.14564-0.00806 DAP +5.74149E-5 DAP² +6.59375E-8 DAP³ 0.9583 0.0032 

Leaf Y =0.73858-0.06793 DAP +8.81258E-4 DAP² -2.24021E-6 DAP³ 0.6513 0.1994 

    

Magnesium 

Root Y =0.09011-0.00129 DAP +1.50093E-5 DAP² -2.62879E-8 DAP³ 0.9111 0.0144 

Stem Y =0.79221 -0.00933 DAP +9.57848E-5 DAP² -1.78424E-7 DAP³ 0.9345 0.0079 

Branch Y =0.06982 -0.00485 DAP +4.79346E-5 DAP² -6.32551E-8 DAP³ 0.8923 0.0209 

Leaf Y =0.16192 -0.01577 DAP +2.09081E-4 DAP² -5.26901E-7 DAP³ 0.6729 0.1772 

    

Sulfur 

Root Y =0.07753-0.00132 DAP +1.52321E-5 DAP² -2.81041E-8 DAP³ 0.9112 0.0144 

Stem Y =0.17181-0.00235 DAP +2.10757E-5 DAP² -1.87618E-8 DAP³ 0.9581 0.0032 

Branch Y =0.03515-0.00231 DAP +1.90928E-5 DAP² +2.10159E-9 DAP³ 0.9598 0.0029 

Leaf Y =0.07174-0.00646 DAP +8.33871E-5 DAP² -2.08321E-7 DAP³ 0.7397 0.1154 
 
 
 

or even negligible. 
 
 
Conclusion 
 
The results of the present study suggest that the irrigated 
system provided greater accumulation of nutrients in all 
the organs, more prominently so in the leaves, branches, 
and stem. The maximum accumulation of dry matter 
mass and nutrients occurred between 160 and 240 DAP. 
The organ-wise accumulation of dry matter mass in the 
Roxo de Valinhos fig trees was in the order stem > leaves 
> branches > roots > fruits for the irrigated system and 
branches > stem > leaves > roots > fruits for the non-

irrigated system. In conclusion, the stem, branches, and 
leaves were the organs that showed the greatest 
accumulation of dry matter mass and nutrients in the 
Roxo de Valinhos fig tree in the two water regimes. 
Aiming at the continuity and improvement of this study, it 
would be relevant in future work to apply the nutrient 
absorption gait in practice, and thus to determine a 
fertilization program that would provide satisfactory 
performance of the fig tree. 
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