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Application on rye-grass
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Abstract

The process that permits the ability to obtain a protein extract from defatted sunflower flour also produces a solution very rich in
phosphorus (P) and potassium (K), which also contains small concentrations of humic substances. The aim of this study has been to
determine the possible agricultural use of this extract. Therefore the phosphorus—potassium solution (experimental solution) was
analyzed to determinate its pH and its content of nitrogen, proteins, organic carbon, humic substances potassium and phosphorous.
The experimental solution was applied on rye-grass (Lolium multiflorum Lam.) and afterwards the results were analyzed we calcu-
lated the germination percentage and the fresh and dry weights that were obtained after each cut throughout the duration of the
experiment. In addition the different pigment types (chlorophyll a, chlorophyll b and carotenoids) were quantified. The conclusions
of the study examine how this time-stable experimental solution improves the long-term effects and also the level of pigments, espe-
cially carotenoids, of the plants that have been treated.
© 2005 Elsevier Ltd. All rights reserved.
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1. Introduction fez et al., 2001; Tejada and Gonzalez, 2001, 2003;

Tejada et al., 2001a,b).

The recycling of residues could mitigate environmen-
tal hazards resulting from intensive agriculture. Conse-
quently, in recent years, the addition of industrial
byproducts such as beet vinasse, the byproduct of the
two-step olive oil mill process, protein extract from
defatted sunflower flour, and other byproducts to agri-
cultural soils is a common practice, thus an improve-
ment is observed in the physical, chemical and
biological properties of the soil and the increase in qual-
ity and quantity of the crop (Madejon et al., 2001; Ordo-
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In the process of obtaining a protein concentrate
from defatted sunflower flour (Ordofez et al., 2001), a
floating liquid can also obtained. This liquid (experi-
mental solution) contains high phosphorus and potas-
sium contents and a smaller amount of humic
substances and nitrogen, making it potentially useful
as a fertilizer. There are many studies that have shown
the availability of these elements in plants and their
numerous functions. Those functions related to potas-
sium are less specific, although equally important.

Phosphorus is an essential part of the process of pho-
tosynthesis. Plants use the energy of sunlight, and P
must be present in the active parts of the plant for this
energy transfer to be made and for photosynthesis to
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occur. Phosphorus is also an important macro-nutrient
in stimulating early root growth and promoting early
plant vigor (Longstreth and Nobel, 1980; Verberic et
al., 2002). Potassium plays an essential role in the meta-
bolic processes of plants and is required in several enzy-
matic reactions, particularly in those involving the
adenosine phosphates (ATP and ADP), which are the
energy carriers in the metabolic processes of plants
and animals. Potassium is also essential in the metabo-
lism of carbohydrates, a process by which energy is ob-
tained from sugar. There is also evidence that potassium
plays a role in photosynthesis and protein synthesis
(Navarro, 2000; Verberic et al., 2002).

Humic substances play important roles in plant
growth, as follows: (i) germination (Vaughan and Mal-
colm, 1985; Zhukova and Anikhovskaya, 1988; Zhuk-
ova et al., 1990), (ii)) root proliferation and growth
(Vaughan and Malcolm, 1985; Chen and Aviad, 1990;
Piccolo et al., 1993), (iii) incorporation of macro- and
micro-elements (Mishra and Srivastava, 1988; Rzaev
et al., 1989; Chen and Aviad, 1990; Piccolo et al.,
1993) and (iiii) biochemical effects, such as respiration
and photosynthesis (Zimmerman, 1981; Vaughan and
Malcolm, 1985; Nardi et al., 1991), protein and nucleic
acid synthesis (Vaughan and Malcolm, 1985), enzyme
activities (phosphatase, invertase, choline esterase,
among others). (Malcolm and Vaughan, 1979; De
Almeida et al., 1980; Concheri et al., 1992), and organ-
ogenesis (Muscolo et al., 1993; Nardi et al., 1994).

The development of liquid fertilizers in recent years
has promoted an increase in the number of research
projects in fertilizing solutions for their application on
diverse crops, especially fertilizers that applied through

foliar application and by spray irrigation (Haq and
Mallarino, 1998, 2000; Bednarz et al., 1999; Umar
et al., 1999; Mallarino et al., 2001). The main aim of this
work is to study the application of a phosphorus—potas-
sium solution with low contents of humic substances
and N (experimental solution) obtained from a protein
concentrate from defatted sunflower flour (Ordofiez
et al., 2001). Comparison of results with those found
in standard fertilizer solutions will help to determine
possible application on crops.

2. Methods
2.1. Floating liquid properties (experimental solution)

The phosphorus—potassium solution that was used
was a byproduct, that came from processing of a protein
concentrate. This process consisted initially in grinding
and defatting sunflower flour. Three samples in triplicate
were subjected to a protein extraction process with a
KOH 0.5 N solution at 40 °C during one hour. Proteins
were subsequently precipitated with a pH 4.5 and 0.5 N
phosphoric acid solution; they were finally decanted, fil-
tered and centrifuged. Finally, the precipitate was
washed and dried, obtaining a powder-like protein con-
centrate (Ordofiez et al., 2001). The scheme of the pro-
cess to obtain the experimental solution is shown in
Fig. 1 (Ordofiez et al., 2001).

To characterize this extract, it was necessary to deter-
mine the amount of proteins that it contained with the
Kjeldahl method (Duchafour, 1975), organic carbon
(Sims and Haby, 1971), humic substances (Métodos
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Fig. 1. Global scheme of the process to obtain the protein concentrate and the phosphorus—potassium solution (from Ordofez et al., 2001).
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