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Abstract

Nitrate pollution represent an increasing threat to many superficial and soil water masses. European laws determine Nitrate Vulnerable Zones in
which nitrate fertilization was restricted to reduce water pollution risks. In order to avoid excessive soil nitrogen content, that could cause pollution
through leaching or runoff. 282 plots of green pea were selected to take soil samples to analyze macronutrient content (Nitrogen, phosphorous and
potassium). Depending on soil macronutrient content, 185 plots were proposed to be fertilized only with 1000 kg ha* of vegetable compost because
previous soil analyses provided adequate levels of macronutrients. The other plots were fertilized with 500 kg ha! of mineral fertilizer considering
that previous analyses showed low levels of at least one macronutrient.

Introduction
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Figure 1: Map of vulnerable areas and pea plots of the Garu Cooperative for the 2021 pea campaign. Yellow shading areas correspond
to “Mass of underground water from the alluvial of Oja” and “Mass of underground water of the alluvial of Tirén and surface water of the
Relachigo river”.
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Nitrate pollution, both in surface and ground water, represents
an increasing problem worldwide, due to its consequences both for
the environment Zhang, et al. [1] and for human health Townsend
[2]. Every year, Garu Cooperative sows more than 1,300 hectares of
green peas for the deep-freezing industry, mainly in La Rioja Alta
area. In some areas of this region there is an important problem
of contamination by nitrates of agricultural origin, having been
defined two Nitrate Vulnerable Zones (NVZ) according to Decree
[3] of the regional government of La Rioja (Spain) (Figure 1).

Table 1: Vegetable compost composition.

Materials and Methods

For the 2021 campaign, soil analyses were carried out in
90% of the 282 green pea plots planted by the cooperative’s
members. When the analysis provided medium or high levels of
macronutrients (N, P, K), the plot was proposed to be fertilized only
with vegetable compost. The compost had a low nitrogen content
(Table 1) and it was presented as granulated solid to facilitate
fertilizer spreading using common centrifugal fertilizer spreaders.

Total Nitrogen (N) 2,00 %
Organic Nitrogen (N) 1,95 %
Total phosphorus pentoxide (P,0,) 2,90 %
Potassium oxide (K,0) total 3,60 %
Organic Carbon (C) 27,60 %
Total organic matter 47,50 %
Humic acids 0,60 %
C/N ratio 14,00 %
Humidity 20-25%
pH 6,50 %
Conductivity 14 dSm™!

It is important to point out that compost maturity should be
checked to ensure high quality organic fertilizer. An immature
compost with a C/N ratio greater than 25 or 30 could produce
depressive effects on plants by reducing oxygen concentration at
the root zone, as well as blocking soil nitrogen in mineral form.
Selected compost for these plots accomplishes this feature having
a C/N ratio lower than the exposed threshold. Plots planted with
green peas could be fertilized using mineral fertilizer (8-8-20 %,
N-P-K) ata dose of 500 Kg ha-1 if soil analysis provided low levels of
any macronutrient (N, P or K). Otherwise, if soil analysis provided
adequate level of macronutrients 1000 Kg ha-1 of compost was
spread. In both cases, a single application is made prior to sowing.
The compost was used in 185 of the 282 plots (66%).

Result and Discussion

Since 2016, 1106 soil analyses were performed by Garu
cooperative. These analyses shown high or very high levels of
macronutrients: Nitrogen (N), average 16,8 mg Kg-1 (range from
1 to 264 mg Kg1'), Phosphorous (P), average 51 mg Kg? (range
from 4.9 to 234 mg Kg' ), and Potassium (K), average 226 mg
Kg?! (range from 2.6 to 747 mg Kg'). However, these analyses
provided medium or low levels of organic matter in most of the
plots, average 1.8 % (range from 0.17 to 5.5%). For this reason,
the cooperative technicians decided to replace the traditional
mineral fertilizer with vegetable compost in the 2021 campaign.
Vegetable compost contained a lower macronutrients content in
its composition than mineral fertilizer, and compost often showed
slower N mineralization than mineral fertilizer which could help

to reduce nitrogen leaching risk when N demand of crops are low
[4,5]. This replacement was carried out with the aim of reducing
N applied to soil, while the levels of soil organic matter should be
increased. The harvest of 2021 campaign will be carried out by the
own cooperative’s pea harvesters (Ploeger EPD 540) at the optimal
maturation stage. Yield, tenderness degree, and yield value, will
be also recorded by GARU cooperative technicians, comparing the
results provided by mineral fertilized plots and compost fertilized

ones.
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