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Abstract 
This study aimed to evaluate the dry matter production and nutrient accumulation of coriander (Coriandrum sativum L.) under pulse and 
continuous fertigation depths. The experiment was conducted in randomized blocks in 2 x 5 factorial arrangement, with three replicates. 
Treatments consisted of two types of fertigation application (pulse and continuous) and five fertigation depths (40, 60, 80, 100 and 120% 
of crop evapotranspiration – ETc). Highest accumulations of dry matter, N, P, K, Fe, Mn, Cu and Zn were obtained with pulse fertigation. 
Pulse fertigation combined with depths lower than 100% ETc led to highest accumulations of K, Mn, Cu and Zn. The accumulation of 
nutrients decreased in the following order: K > N > Ca > P > Mg > S > Fe > Mn > Zn > Cu. 
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Fertirrigación continua y pulsada sobre la producción de masa seca 
y acumulación de nutrientes en cilantro 

 
Resumen 
El objetivo de la investigación fue evaluar la producción de masa seca y la acumulación de nutrientes del cilantro (Coriandrum sativum L.) 
bajo láminas de fertirrigación pulsada y continua. El experimento fue conducido en bloques al azar en esquema factorial 2 x 5, con tres 
repeticiones. Los tratamientos fueron compuestos por dos tipos de aplicación de fertirrigación (pulsada y continua) y cinco láminas de 
reposición de la fertirrigación (40, 60, 80, 100 y 120% de la evapotranspiración del cultivo-ETc). Los mayores acumuladores de masa seca, 
N, P, K, Fe, Mn, Cu y Zn, fueron obtenidos con la utilización de la fertirrigación pulsada. La aplicación de la fertirrigación pulsada 
combinada con láminas inferiores al 100% de la ETc proporcionaron las mayores acumulaciones de K, Mn, Cu y Zn. La acumulación de 
nutrientes disminuyó en el siguiente orden: K> N> Ca> P> Mg> S> Fe> Mn> Zn> Cu. 
 
Palabras clave: Coriandrum sativum L.; goteo por pulsos; nutrición mineral. 

 
 
 

1.  Introduction 
 
Coriander (Coriandrum sativum L.) is a worldwide 

used leafy vegetable due to its versatility and use in 
cooking, pharmaceutical industries, food industries and 
application as an aromatic plant [6]. It is highly consumed 
in Brazil, especially in the Northeastern region, which 
makes it a popular crop of socioeconomic importance in 
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this region [22]. 
In general, vegetables have relatively short cycles, in 

which production quantity and quality are directly related to 
the nutritional supply performed according to the actual 
requirement of each species, considering the cultivation 
system employed [9]. 

In modern agriculture, a common technique to meet the 
nutritional requirements of plants is fertigation, where 
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nutrients are solubilized and applied via irrigation water. 
Nonetheless, the success of this practice is related, among 
other factors, to the irrigation management adopted, 
knowledge on soil chemical conditions, crop nutritional 
requirements, application frequency, concentration of the 
solution to be injected and time of application [25]. 

Irrigation management is based on the rational use of 
water resources, as well as on the reduction of unnecessary 
expenses with agricultural inputs and energy, promoting 
sustainable development of irrigated agriculture. Pulse 
irrigation is a technique with recent studies, developed to 
support irrigation management. It consists in the application 
of a daily irrigation depth split into cycles composed of one 
short period of irrigation, followed by a rest phase, and 
another short period of irrigation, which are thus repeated 
until all the water volume is completely applied in a series of 
on-off cycles [1,20].  

The irrigation depth corresponds to the water volume to 
be applied in a crop and is obtained considering climatic 
characteristics of the region, as well as characteristics of the 
crop, soil and irrigation system used. When all daily 
irrigation is performed using a nutrient solution, it can be 
considered as an application of fertigation depths. 

Research on the effect of pulse drip fertigation on 
coriander and on its relationship with nutrient accumulation 
is still incipient in the literature. Thus, this study aimed to 
evaluate the accumulation of dry matter and nutrients in 
coriander as affected by continuous and pulse drip fertigation 
depths. 

 
2.  Material and methods 

 
The experiment was carried out in the period from August 

to September 2017 in a protected environment, at the 
Agronomy Department – DEPA of the Federal Rural 
University of Pernambuco – UFRPE, Dois Irmãos Campus, 
in Recife, PE, Brazil. The geographic coordinates are: 08° 
01’ 6.50” S; 34° 56’ 46” W and altitude of 6.5 m. According 
to Köppen’s classification, the climate of the region is As’ 
(hot and humid), with rains from March to August [2]. 

The experimental plots comprised 30 masonry beds with 
dimensions of 1.0 m2 area (5.0 x 0.20 m) and 0.20 m depth, 
set up in a gable greenhouse with 162 m2. Each bed had an 
independent drainage system and walls covered by a plastic 
film for waterproofing purposes. Along the experiment, the 
average maximum and minimum temperatures inside the 
greenhouse were 34.35 and 25.66 ºC, respectively, and the 
average maximum and minimum values of relative air 
humidity were 92.22 and 55.90%, respectively. 

The soil used to fill the beds was sandy, with sand, silt 
and clay contents of 90.4, 3.2 and 6.4%, respectively. Bulk 
density and particle density were 1.5 and 2.5 kg dm-3, 
respectively. Soil water storage limits were 0.10 m3 m-3 (field 
capacity) and 0.09 m3 m-3 (permanent wilting point). Soil 
chemical analysis, carried out before the beds were filled, 
showed the following results: pH (water 1:2.5) = 5.1; Ca2+ = 
0.30 cmolc dm-3; Mg2+ = 0.22 cmolc dm-3; Al3+ = 0.2 cmolc 
dm-3; Na+ = 0.01 cmolc dm-3; K+ = 0.01 cmolc dm-3; P = 2.0 

mg dm-3; OM = 9.69 g kg-1; (H+ + Al+) = 4.68 cmolc dm-3. 
The experiment was set up in randomized blocks in a 2 x 

5 factorial arrangement, in which the first factor was 
represented by two types of fertigation application (pulse and 
continuous) and the second was represented by five 
fertigation depths (40, 60, 80, 100 and 120% of crop 
evapotranspiration – ETc), with three replicates, forming 10 
treatments and totaling 30 experimental plots. 

The term ‘fertigation depths’ was attributed to the 
application of nutrient solution via irrigation water, so that all 
irrigation was characterized as a fertigation applied daily 
according to each treatment. 

For the fertigation applied in pulses, six pulses were 
defined with 60-min interval between two irrigation events. 
ETc was directly obtained based on the average water 
balance of four drainage lysimeters with capacity for 5 L, 
cultivated with coriander and installed inside the greenhouse. 

A drip irrigation system composed of drip tapes (DN 16 
mm), with emitters spaced by 0.30 m and nominal flow rate 
of 0.60 L h-1, supplied the experimental plots individually. 
The irrigation system was equipped with common valves, 
solenoid valves, pressure regulator (regulated at 10.0 m.w.c.), 
microcontroller, disc filter and an electric pump (0.5 hp). 

Irrigation time in each treatment was obtained based on 
the gross irrigation depth, determined by the relationship 
between ETc and the nominal application efficiency (95%) 
of the irrigation system. Treatments began to be applied at 13 
days after sowing (DAS). An Arduino electronic circuit was 
responsible for automatically controlling the splitting of the 
gross irrigation depth as well as calculating the times of 
application of each pulse, according to each treatment, 
starting every day at 09:00 a.m. 

Liming was performed to correct soil acidity and 
neutralize exchangeable Al, using calcitic limestone, 
according to the methodology of [7]. In each bed, 20 seeds of 
coriander cv. ‘Verdão’ were directly planted in each hole, 
spaced by 0.10 x 0.15 m. At 13 DAS, thinning was carried 
out, leaving six plants per hole. 

Fertilization was applied via irrigation water according to 
the nutrient solution proposed by [13], prepared using water 
from the public supply system, except for phosphorus, which 
was conventionally applied at planting (120 kg ha-1 of P2O5) 
based on soil chemical analysis according to [7]. The average 
values of electrical conductivity and pH of the nutrient 
solution, recorded along the experiment, were 2.10 dS m-1 
and 6.23, respectively. 

The experiment lasted 34 days, which was the period 
required for plants to reach the fresh consumption point, 
represented by full vegetative development and first signs of 
beginning of reproductive stage. Until 12 DAS, which 
corresponded to the stage of germination and crop 
establishment, irrigation was applied in all plots, replacing 
100% of ETc. 

At the end of the experiment, 48 plants were randomly 
collected in each experimental plot and dried in a forced air 
circulation oven (65 °C) until constant weight. After drying, 
the samples were weighed to determine dry matter 
production (DM) and the results were expressed in g hole-1. 
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Subsequently, the samples were ground in Wiley-type 
mill with 2-mm-sieve and then subjected to the extraction of 
macronutrients (N, P, K, Ca, Mg and S) and micronutrients 
(Cu, Fe, Mn and Zn). Nutrients were extracted by wet 
digestion of dry matter, adopting sulfuric digestion with 
digester block for N and nitric digestion using a microwave 
digester for the other nutrients, according to the methodology 
recommended by [23]. 

Total N concentration was determined using the steam 
drag method (Kjeldahl); K through flame photometry; P by 
molybdate-vanadate colorimetric method; S by the barium 
sulfate turbidimetric method; and Ca, Mg, Fe, Cu, Mn and Zn 
were determined by atomic absorption spectrophotometry, 
according to the methodological procedures suggested by [5]. 

To quantify the accumulation of nutrients by coriander 
plants, their concentrations were multiplied by the dry matter. 
Accumulation was expressed in g hole-1 for macronutrients 
and in mg hole-1 for micronutrients.  

The results were subjected to analysis of variance by F 
test (p<0.05). When there was significant effect, polynomial 
regression analysis was carried out for the quantitative factor 
and Scott-Knott test was applied to the qualitative factor, 
both at 0.05 probability level, using the statistical program 
SISVAR [11]. 

 
3.  Results and discussion 

 
The analysis of variance indicated significant and 

independent effects (p<0.01) of the types of application and 
depths of fertigation on dry matter production (DM). For 
nutrient accumulation, the interaction between factors had 
significant effect (p<0.01 and p<0.05) on manganese (Mn), 
copper (Cu) and zinc (Zn). The accumulations of nitrogen 
(N), phosphorus (P), potassium (K), calcium (Ca), sulfur (S) 
and iron (Fe) were influenced (p<0.01 and p<0.05) by the 
factors independently, whereas magnesium (Mg) 
accumulation was influenced (p<0.01) only by the fertigation 
depths. 

The effect of fertigation depths and types of application 
on coriander dry matter production can be seen in Fig. 1. A 
quadratic model was fitted to coriander DM data as a function 
of the fertigation depths, and the one corresponding to ETc 
replacement of 96.7% led to maximum DM production (2.29 
g hole-1). 

These results are similar to those found by [17], who 
evaluated the coriander crop under different levels of soil 
moisture and observed higher values of shoot dry matter with 
moisture content of 100% pot capacity, demonstrating the 
importance of maintaining the soil close to pot capacity for 
the increase in this growth variable. 

[4] observed that, as water availability to arugula plants 
increased, their dry matter accumulation increased linearly, 
with maximum value at the largest water volume applied 
(120% field capacity). 

These results are consistent, because water stress directly 
affects plants, causing reduction in cell turgor, with negative 
influence particularly at the initial stage of cell expansion, in 
which the presence of water is a limiting factor for the 

 
Figure 1. Effect of the depth and types of fertigation application on the 
accumulation of dry matter in the culture of coriander cv. Verdão. Different letters 
indicate significant differences between the types of fertigation application (pulse 
and continuous) by the Scott-Knott test (p < 0.05).  
Source: The Authors. 

 
 

occurrence of numerous physiological processes that lead to 
the formation of tissues [24] and, consequently, to increased 
dry matter. 

Regarding the effect of the types of application, pulse 
fertigation was the method which caused highest DM 
accumulation by the crop (2.28 g hole-1), with 22.6% 
increment compared to the continuous fertigation (1.86 g 
hole-1). These results agree with those obtained by [3], who 
studied the effect of pulse and continuous irrigation on bell 
pepper and observed that the highest dry matter accumulation 
was obtained with pulse irrigation. 

Fig. 2 shows the effect of fertigation depths and types of 
application on nitrogen (2A), phosphorus (2B) and potassium 
(2C) accumulations. 

According to the regression analysis, a quadratic model 
fitted to N accumulation data as a function of fertigation 
depths (Fig. 2A). Maximum N accumulation (0.077 g hole-1) 
was estimated with a water depth corresponding to 100% 
ETc, revealing an 87.8% increment compared to the lowest 
water depth (40% ETc). 

[14], evaluating the mineral nutrition of coriander in a 
conventional fertilization system, obtained values of 0.062 g 
hole-1, which are lower than those found here. Such higher N 
accumulation by the crop can be attributed to the use of 
fertigation, instead of conventional fertilization. 

In relation to the effects of the types of fertigation 
application, N accumulation was higher when plants were 
under pulse fertigation, reaching 0.079 g hole-1, a 31.7% 
increment compared to the continuous application. [3] 
observed that, in the bell pepper crop, pulse irrigation also 
favored N accumulation in old leaves. 

For phosphorus (P) accumulation as a function of the 
fertigation depths, it can be observed in Fig. 2B that a 
quadratic model fitted to the data. Maximum P accumulation 
(0.015 g hole-1) was estimated with the application of a water 
depth corresponding to 100% ETc, revealing a 87.5% 
increment compared to the water depth of 40% ETc. 
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Figure 2. Analysis of the effect of fertigation depth and the types of application of 
these depth on the accumulation of nitrogen (A), phosphorus (B) and potassium 
(C), in the culture of coriander cv. Verdão. Different letters indicate significant 
differences between the types of fertigation application (pulse and continuous) by 
the Scott-Knott test (p < 0.05). 
Source: The Authors. 

 
 

Studying the effect of irrigation on P accumulation in coffee, 
[10] found that 100% ETc replacement led to the highest 
accumulations of P in the leaves. 

Highest P accumulation (0.016 g hole-1) by coriander was 
obtained with the application of pulse fertigation; with 
continuous fertigation the value was 0.012 g hole-1, which 

represents a 33.3% increment in the accumulation of this 
nutrient. [14] found P accumulation of 0.021 g hole-1 in 
coriander leaves, differing from the results found in the 
present study. P is a nutrient with low mobility and solubility 
in soil, positively correlated with water application; however, 
this nutrient may be leached when water is applied in excess. 
According to [3], P availability and absorption are favored by 
high frequency of irrigation. 

For potassium (K) accumulation as a function of 
fertigation depths, a quadratic model was fitted (Fig. 2C), 
with maximum accumulation of 0.096 g hole-1, estimated at 
the water depth corresponding to 87.5% ETc, an 88.2% 
increment compared to the depth of 40% ETc. In a study with 
the arugula crop, [4] observed that irrigation depths greater 
than 100% field capacity reduce K accumulation. 

Pulse fertigation led to highest K accumulation by the 
crop (0.107 g hole-1), revealing a 20.2% increment compared 
to the continuous fertigation. [3] observed that pulse 
irrigation did not influence K accumulation in the bell pepper 
crop. [14] observed that K was the nutrient absorbed in 
largest amounts by coriander cv. ‘Verdão’, with maximum 
accumulation of 0.153 g hole-1. Also according to these 
authors, although K does not participate in any organic 
compound, it participates in fundamental processes for 
plants, such as photosynthesis, also performing important 
functions such as enzymatic activation, synthesis of proteins, 
transport of carbohydrates, among others. Thus, it is essential 
for plant growth, development and production. 

Fig. 3 presents the analysis of the effect of fertigation 
depths and types of application on the accumulation of 
nutrients: calcium (3A), magnesium (3B) and sulfur (3C). 

In relation to calcium (Ca) accumulation in coriander as a 
function of fertigation depths, a quadratic model fitted to the 
data (Fig. 3A). The maximum estimated Ca accumulation 
was 0.068 g hole-1, obtained with water depth of 85% ETc, a 
41.7% increment compared to the water depth of 40% ETc. 

[4] observed that the arugula crop under water stress 
accumulated higher Ca contents with the water depth 
corresponding to 120% field capacity, in a sandy soil, 
differing from the results obtained in the present study. 
Possibly, the lower Ca accumulations found in this study with 
the application of higher water depths of ETc replacement are 
due to the dilution effect of this nutrient. This effect occurs 
when the relative growth rate of dry matter is greater than the 
relative absorption rate of the nutrient. 

According to [12], knowledge on the factors capable of 
influencing the concentration of nutrients in plants is very 
important, because all methods of interpretation of leaf 
analysis results use the concentration of the nutrient as a 
reference. 

Thus, all factors which caused different changes in the 
rates of growth and absorption of nutrients lead to different 
concentrations of these nutrients in plant tissues. If the 
growth rate is null, i.e., if plant growth is stopped and the 
nutrient continues to be absorbed, there will be a 
concentration of this nutrient. However, if the opposite 
occurs, i.e., fast plant growth and the nutrient is absorbed at 
lower rate, there will be a dilution [18]. 
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Figure 3. Analysis of the effect of the fertigation depth and the types of application 
of these depth on the accumulation of calcium (A), magnesium (B) and sulfur (C) 
in the culture of coriander cv. Verdão. Different letters indicate significant 
differences between the types of fertigation application (pulse and continuous) by 
the Scott-Knott test (p < 0.05). 
Source: The Authors. 
 
 

Regarding the effect of the types of fertigation 
application, the highest Ca accumulation was found under 
continuous fertigation, 0.063 g hole-1. Pulse fertigation 
caused accumulation of 0.060 g hole-1, revealing a 5% 
increment for continuous fertigation compared to pulse 
fertigation. 

[3] evaluated Ca accumulation in bell pepper and 
obtained a different result from that of the present study. 
These authors observed no significant difference between 
pulse and continuous irrigation on Ca accumulation in bell 
pepper leaves. A result higher than the one obtained here was 
found by [14], who studied nutrient accumulation in 
coriander under conventional fertilization and found 
maximum Ca accumulation of 0.122 g hole-1. 

For the effect of fertigation depths on magnesium (Mg) 
accumulation, a quadratic model was fitted (Fig. 3B), in 
which the maximum estimated accumulation was equal to 
0.0143 g hole-1, found at the water depth of 85.5% ETc, a 
41.6% increment compared to the water depth of 40% ETc. 
These results demonstrate that the high mobility of Mg in soil 
may have contributed to greater leaching of this nutrient and, 
consequently, led to reduction in its accumulation with the 
application of water depths greater than 86% ETc. 

On this aspect, [4] observed in arugula cultivation that the 
higher the water depth applied, the lower the Mg content 
accumulated by the crop. [14], studying nutrient 
accumulation in coriander under conventional fertilization, 
obtained higher value than that of the present study, with 
maximum Ca accumulation of 0.0612 g hole-1. 

A quadratic model fitted to the data of sulfur (S) 
accumulation as a function of the effect of fertigation depths 
(Fig. 3C). Maximum S accumulation of 0.0068 g hole-1 was 
estimated with the application of a water depth corresponding 
to 108% ETc, a 1.5% increment compared to the water depth 
of 100% ETc. As in the present study, [4] observed that the 
replacement of 100% field capacity in a sandy soil favored S 
accumulation in arugula plants. 

Regarding the effect of the types of fertigation application 
on S accumulation, it was observed that pulse fertigation led 
to highest S accumulation in coriander (0.0068 g hole-1), 
revealing a 23.6% increment compared to the continuous 
fertigation. Lower result was reported by [19], who found S 
accumulation of 0.0001 g hole-1 in coriander cv. ‘Verdão’ in 
the emergence test. 

The accumulation of macronutrients at the end of the 
experiment (34 DAS) by the coriander crop, under both pulse 
and continuous fertigation, decreased in the following order: 
K>N>Ca>P>Mg>S. [14] found the following decreasing 
order of macronutrients for the coriander crop: 
K<Ca<N<Mg<P. [8, 15, 21] observed the following 
decreasing order of extraction of macronutrients by lettuce: 
K>N>Ca>P>Mg>S. 

According to Fig. 4, the interaction between fertigation 
depths and types of application had significant effect on the 
accumulations of manganese (A) and copper (B). Based on 
the simple-effect analysis of fertigation depths considering 
each type of application, significant difference was observed 
for both types of application in the accumulation of both Mn 
and Cu. 

For pulse fertigation, a quadratic model was fitted to the 
data, and the fertigation depth which led to maximum Mn 
accumulation by coriander plants (0.417 mg hole-1) was 
91.25% ETc (Fig. 4A), revealing a 101.5% increment 
compared to the lowest water depth (40% ETc). 
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Figure 4. Unfolding the interaction between the factors for the accumulation 
of manganese (A) and copper (B) in the culture of coriander cv. Verdão 
subjected to fertigation depth and the types of application of these depth. 
Different letters indicate significant differences between the types of 
fertigation application (pulse and continuous) by the Scott-Knott Test (p < 
0.05). 
Source: The Authors. 
 
 

An increasing linear model was fitted to the data of 
continuous fertigation, and maximum Mn accumulation 
(0.328 mg hole-1) was obtained with water depth of 120% 
ETc, a 0.002% increment per unit increase in the fertigation 
depths. Likewise, for the arugula crop, [4] found that Mn 
accumulation was higher when an irrigation depth equivalent 
to 90% field capacity was applied in a sandy soil. 

Further analysis of types of application considering each 
fertigation depth revealed that there was significant 
difference between pulse and continuous irrigation for all 
water depths evaluated, with increments of 23.2, 62.9, 64.1, 
42.7 and 7% in Mn accumulation for the irrigation depths of 
40, 60, 80, 100 and 120% ETc, respectively, under pulse 
fertigation. 

A quadratic model (Fig. 4B) was fitted to the data of 
copper (Cu) accumulation as a function of irrigation depths 
under pulse fertigation. Maximum Cu accumulation (0.0184 
mg hole-1) was obtained with water depth equivalent to 
88.8% ETc, representing a 64.3% increment compared to 
40% ETc. 

For continuous fertigation, an increasing linear model 

was fitted to the Cu accumulation data, with maximum of 
0.0143 mg hole-1 at the water depth corresponding to 120% 
ETc, a percentage increment of 9.10-5 per unit increase in the 
fertigation depth. 

[4] observed no significant difference between the water 
volumes applied in arugula plants for Cu accumulation. [16], 
evaluating the nutritional impacts of water deficit on bell 
pepper, observed that Cu accumulation in fruits increased as 
the water availability to plants decreased, a result different 
from that obtained in the present study. 

Simple-effect analysis of types of application considering 
each fertigation depth revealed a significant difference 
between pulse and continuous irrigation at all ETc 
replacement water depths. Under pulse fertigation, Cu 
accumulation increased by 57.7, 78.7, 69.2, 44 and 7.7% for 
the water depths of 40, 60, 80, 100 and 120% ETc, 
respectively. 

Effect of the interaction between factors on Zn 
accumulation and independent effect of fertigation depths on 
Fe accumulation can be observed in Figs. 5A and 5B, 
respectively. Further analysis of fertigation depths 
considering each type of application showed significant 
difference in Mn accumulation by coriander under both types 
of fertigation. 
 

 

 
Figure 5. Analysis of the unfolding of the interaction between the fertigation 
depth and the types of application of these depth on the accumulation of zinc 
(A), and the isolated effect of these factors on the accumulation of iron (B), 
in the culture of coriander cv. Verdão. Different letters indicate significant 
differences between the types of fertigation application (pulse and 
continuous) by the Scott-Knott Test (p < 0.05). 
Source: The Authors. 
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A quadratic model was fitted to the data of Zn 
accumulation in coriander plants under pulse fertigation (Fig. 
5A), in which a maximum value of 0.327 mg hole-1 was 
obtained with water depth corresponding to 92.5% ETc, a 
101.9% increment compared to the water depth of 40% ETc. 

Under continuous fertigation, maximum Zn accumulation 
(0.243 mg hole-1) was obtained with water depth of 95% ETc, 
showing a 167% increment compared to the water depth of 
40% ETc. [4] observed that the highest amounts of Zn 
accumulated in arugula shoots occurred under moisture 
content equivalent to 60 and 100% soil water retention 
capacity, and higher water depths reduced the accumulation 
of this nutrient. 

Further analysis of types of fertigation application 
considering each irrigation depth revealed significant 
difference between pulse and continuous irrigation for all 
water depths evaluated. Under pulse irrigation Zn 
accumulation increased by 45.9, 37.7, 34.4 and 33.6% for 
water depths corresponding to 40, 60, 80, 100 and 120% ETc, 
respectively. 

According to Fig. 5B, an increasing quadratic model was 
fitted to the data of Fe accumulation in coriander as a function 
of the fertigation depths applied. Maximum Fe accumulation 
(0.633 mg hole-1) was obtained with water depth 
corresponding to 105.8% ETc, a 0.32% increment compared 
to the water depth of 100% ETc. 

In arugula cultivation, [4] observed that for water depths 
above 100% field capacity in a sandy soil, the amount of Fe 
accumulated was higher and significantly different from 
those obtained at the other water depths, which were lower. 

In relation to the effect of types of fertigation application, 
highest Fe accumulation (0.560 mg hole-1) was obtained with 
pulse fertigation, showing a 26.7% increment compared to 
the accumulation found with continuous fertigation (0.442 
mg hole-1). Unlike the present study, [3] studied the bell 
pepper crop and found no influence of pulse irrigation on Fe 
accumulation in both young and old leaves. 

The decreasing order of accumulation of micronutrients 
by the coriander crop, for both types of fertigation 
application, was: Fe>Mn>Zn>Cu. For lettuce, this same 
order of accumulation of micronutrients was obtained by 
[13,15]. 

 
4.  Conclusions 

 
The fertigation depths caused increments in the 

accumulation of dry matter and of all nutrients evaluated. 
Pulse fertigation led to higher production of dry matter 

and accumulation of N, P, K, Fe, Mn, Cu and Zn, and reduced 
Ca accumulation. 

Highest accumulations of K, Mn, Cu and Zn were 
obtained with pulse fertigation combined with water depths 
lower than 100% ETc. 

Nutrient accumulation by coriander under both types of 
fertigation decreased in the following order: 
K>N>Ca>P>Mg>S>Fe>Mn>Zn>Cu. 
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