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BIOPOLYMERIC SYSTEMS FOR ECOLOGIC REHABILITATION OF DEGRADED SOILS
ABSTRACT. All tanneries and leather product manufacturers are facing serious problems regarding waste disposal, especially since their storage in landfills leads to
negative effects on the ecosystem. The use of untanned wastes is of great interest, as it offers the possibility of almost entirely eliminating wastes from fleshing, and
at the same time, obtaining valuable products in terms of quality and economy. Organic biopolymers are a source of raw materials for agriculture, as the
composition of protein wastes provides enough elements to improve the composition and remediate degraded soils, and plants can exploit some elements:
nitrogen, calcium, magnesium, sodium, potassium etc. As a result of the large quantities of organic wastes, they can be used as organic fertilizer to remediate poorly
productive or unproductive terrain areas (sandy, salty, eroded etc.). This scientific paper presents the study of effects of multicomponent systems of biodegradable
polymers on the composition and physical-chemical characteristics of degraded or contamined soils (with a poor content of organic substances or subjected to a
strong erosion process). The novelty resides in the theoretically-based practical indications regarding the rational application of complex polymeric products —
biofertilizers — on various types of soil (sandy, salty, eroded, dumps etc.) depending on the requirements of soil remediation and nutrition specific to agricultural

plants.
KEY WORDS: biopolymer, protein wastes, tannery, polyelectrolytes, soil, dumps.

SISTEME BIOPOLIMERICE PENTRU REABILITAREA ECOLOGICA A SOLURILOR DEGRADATE
REZUMAT. Toate tabacdriile si fabricantii de produse din piele au probleme serioase in ceea ce priveste eliminarea deseurilor, cu atat mai mult cu cat depozitarea lor
in gropile de gunoi conduce la efecte negative asupra ecosistemului. Folosirea deseurilor netabdcite prezinta un interes deosebit, deoarece ofera posibilitatea
eliminarii aproape integrale a deseurilor de la seruire, si in acelasi timp, obtinerea unor produse valoroase sub aspect calitativ si economic. Biopolimerii de natura
organica reprezintd o sursa de materii prime pentru agriculturd, intrucat compozitia deseurilor proteice ofera suficiente elemente care sa imbunatdteasca
compozitia si remedierea solurilor degradate, iar plantele pot valorifica unele elemente: azot, calciu, magneziu, sodiu, potasiu etc. Ca urmare a existentei
cantitatilor mari de deseuri organice, se pot folosi ca ingrdsamant organic pentru remedierea suprafetelor de teren slab productive sau neproductive (nisipoase,
sardturate, erodate etc.). Prezenta lucrare stiintificd prezinta studierea efectelor unor sisteme multicomponente de polimeri biodegradabili asupra compozitiei si
insusirilor fizico-chimice ale solurilor degradate sau contaminate (cu un continut sarac in substante organice sau supuse unui puternic proces de eroziune).
Noutatea rezida in indicatiile practice, teoretic fundamentate, privind aplicarea rationald a produselor complexe polimerice —biofertilizatori — pe diferite tipuri de

sol (nisipoase, sdraturate, erodate, halde de steril, etc.) in functie de cerintele de remediere a solurilor sia celor de nutritie specifice plantelor agricole.
CUVINTE CHEIE: biopolimer, deseuri proteice, tabacarie, polielectroliti, sol, halde steril.

SYSTEMES BIOPOLYMERIQUES POUR LA RESTAURATION ECOLOGIQUE DES SOLS DEGRADES
RESUME. Toutes les tanneries et tous les fabricants de produits en cuir ont de graves problémes en ce qui concerne I'élimination des déchets, d'autant plus que leur
stockage dans des décharges conduit a des effets négatifs sur I'écosysteme. L'utilisation des déchets non-tannés est particulierement intéressante car elle offre la
possibilité de I'élimination presque compléte des déchets d'écharnage, et en méme temps, I'obtention de produits de valeur en termes de qualité et de I'économie.
Les biopolymeres organiques constituent une source de matiéres premieres pour l'agriculture, car la composition des déchets de protéines donne suffisamment
d'éléments pour améliorer la composition et I'assainissement des sols dégradés et les plantes peuvent exploiter certains éléments: I'azote, le calcium, le
magnésium, le sodium, le potassium, etc. A la suite de |'existence de grandes quantités de déchets organiques, on les peut utilisér comme engrais organiques pour
traiter les zones de terre peu productives ou improductives (sols sablés, salés, érodés etc.). Cet article scientifique présente I'étude des effets des systémes a
plusieurs composants de polymeres biodégradables sur les caractéristiques physico-chimiques et la composition des sols dégradés ou contaminés (avec une faible
teneur en substances organiques ou soumis a un processus de forte érosion). La nouveauté réside dans les lignes directrices pratiques, basées sur la théorie, sur
I'application rationnelle des produits complexes polymeériques — les bio-fertilisants — sur les différents types de sol (sablés, salés, érodés, décharges, etc) selon les

exigences relatives a I'assainissement des sols et de nutrition spécifique pour les plantes agricoles.
MOTS CLES: biopolymere, déchets de protéines, tannerie, polyelectrolytes, sol, dépots de résidus.
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INTRODUCTION

Exploitation of protein wastes from tanneries is a
necessity of ecologic technologies, as the largest waste
amount resulting from leather processing is that of
untanned wastes. It is known from technological
practice that, as a result of processing a ton of raw hide,
wastes are 75% of which 50% are protein wastes which
can be usedinagriculture, as biofertilizer [1].

Soil conditioning consists in improving physical
characteristics by using substances of various origins,
known in the literature as soil conditioners.
Biodegradable polymers — organic polymers — are
among soil conditioners with multiple advantages.

Soil contamination means a moderate increase of
elements / substances which are not harmful for plant
growth and development, but which can represent the
initial phase of the pollution process. Reducing the
effects of degradation / contamination / pollution
consists in applying remediation methods, of
improving the characteristics of soil affected by
degradation processes or by limitative factors, for the
purpose of recovering to the original state of fertility
and productivity, to a higher or at least similar state to
theinitial one.

Remediation refers to methods to be applied on
terrains that are not suitable for agricultural or forest
use, such as some dumps from mining or various
residues, in order to recycle them into the
environmental circuit.

In general, polyelectrolytes (such as polyelectrolytes
based on polyacrylamide), as well as other categories of
synthetic polymers, contribute to the improvement of
soil characteristics through one or more of the following
effects:

e increasing the degree of aggregation of
structural elements of soils with degraded structure

e preventing crust formation in the period
between plant seeding and emergence, particularly in
those with small seeds, which are very vulnerable;

e increasing resistance to water and air erosion
of soils situated on slopes and those with coarse
structure (clay under 12%);

e preventing or reducing the intensity of water
or air erosion and of negative phenomena that these
entail;

INTRODUCERE

Valorificarea deseurilor proteice din tabacarii
reprezinta o necesitate a tehnologiilor ecologice,
deoarece cea mai mare cantitate de deseuri rezultata
de la prelucrarea pieilor o reprezinta deseurile
netdbacite. Din practica tehnologica se stie ca din
prelucrarea unei tone de piele cruda deseurile
reprezinta 75% din care 50% sunt deseuri proteice care
se pot folosi, ca biofertilizator, in agricultura [1].

Conditionarea solurilor consta in ameliorarea
insusirilor fizice prin utilizarea unor substante de
proveniente variate, cunoscute in literatura de
specialitate sub denumirea de ,soil conditioners” —
agenti de conditionare a solului. Printre conditionatorii
de sol cu multiple avantaje se numara si polimerii
biodegradabili—biopolimeri organici.

Prin contaminarea solului se intelege o crestere
moderata a unor elemente / substante, nedaunatoare
cresterii si dezvoltarii plantelor, dar care poate
reprezenta faza incipienta a procesului de poluare.
Reducerea efectelor degradarii / contaminarii / poluarii
constd in aplicarea unor metode de remediere, de
imbunatatire a Tnsusirilor solului afectat de procese de
degradare sau de factori limitativi, in scopul revenirii la
starea de fertilitate si productivitate originala, mai
ridicata, sau cel putin la o stare cat maiapropiatd de cea
initiala.

Remedierea se refera la metode de aplicat pe
terenuri care nu se preteaza la utilizarea agricola sau
forestiera, ca de ex. unele halde sterile provenite din
minerit sau de diferite reziduuri, in vederea revenirii lor
in circuitul ambiental.

n general, polielectrolitii (ca exemplu, polielectrolitii
pe baza de poliacrilamidd), ca si alte categorii de
polimeri sintetici, contribuie la ameliorarea insusirilor
solului prin unul sau mai multe din urmatoarele efecte:

e marirea gradului de agregare a elementelor
structurale ale solurilor cu structura degradata;

e prevenirea formarii crustei in perioada dintre
semanat si rasarirea plantelor, mai ales a celor cu
seminte mici, care sunt foarte vulnerabile;

e marirea rezistentei la eroziune hidrica si
eoliana a solurilor situate pe pante si a celor cu textura
grosiera (argila sub 12%);

e prevenirea sau diminuarea intensitatii de
manifestare a eroziunii hidrice sau eoliene si a
fenomenelor negative pe care aceasta leimplica;
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e encouraging the formation of hydrostable
structural aggregates to improve soil permeability,
aero-hydric system, water infiltration, with beneficial
effects on water retainment in soil and mitigation of
negative effects of prolonged drought in vegetation
season;

¢ modifying mobility and accesibility of heavy
metals in polutted / contamined soils to plants. This
effect could be used in the case of soils polluted with
heavy metals or polluted areas near metallurgical
plants.

The main methods recommended in polluted soil
remediation are: stabilization, setting up protection
barriers, thermal and microbiological depollution
techniques[2].

The main purpose of research consists in
improving soil structure on the surface of the
germinative bed with multicomponent biopolymer
systems and thus ensuring better conditions for plant
emergence, growth and development, particularly in
species where the seed is introduced in the soil at
shallow depth (up to 4 cm) and the use of structurally
stabilized soil. The efficiency of using fertilizers
depends not only on soil composition, but also on
nutrition particularities of agricultural plants [3].

Regardring plant crops in the experimental field, it
is considered that soil structure improvement
positively influences the following indicators:
emergence rate; final number of emerged plants; root
production; increasing the plant production per
hectare.

Itis noted that in order to objectively characterize
soil in terms of structure conditions, a quantitative
research of its stable structural composition is
necessary. This is done by means of the so-called soil
structural analysis, which consists in establishing stable
aggregate percentages, resistant to the dispersive
action of water and by means of certain qualitative
characterizations based onindexes and diagrams.

The most significantissue in the study of structure
is that of aggregate formation. The process was initially
considered a simple flocculation of colloids in the soil
under the influence of certain electrolytes, of calcium
first of all. However, it was immediately found that the
process is a lot more complex and that a simple
flocculation does not provide a satisfying explanation
on aggregation. Then other phenomena were
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» favorizarea formarii agregatelor structurale
hidrostabile pentru Tmbunatatirea permeabilitatii
solului, regimuluiaerohidric, infiltratiei apei, cu efecte
benefice in retinerea apei in sol si atenuarea efectelor
negative ale secetei prelungite in sezonul de vegetatie;

* modificarea mobilitatii si accesibilitatii catre
plante a metalelor grele din solurile poluate /
contaminate. Acest efect ar putea fi utilizat in cazul
solurilor poluate cu metale grele sau a zonelor poluate
din apropierea unitatilor metalurgice.

Principalele metode recomandate in remedierea
solurilor poluate sunt: stabilizarea, instalarea unor
bariere de protectie, tehnici de depoluare termice si
microbiologice [2].

Principalul scop al cercetarilor consta fin
ameliorarea structurii solului la suprafata patului
germinativ cu sisteme multicomponente de
biopolimeri, si astfel, asigurarea unor conditii mai bune
pentru rasarirea, cresterea si dezvoltarea plantelor,
indeosebi la speciile la care sdmanta se introduce in sol
la mica adancime (pana la 4 cm) si utilizarea solului
stabilizat structural. Eficienta folosirii produselor
fertilizante depinde nu numai de compozitia solului,
dar si de particularitatile de nutritie ale plantelor de
culturd [3].

in privinta culturilor de plante din campul
experimental, se considera ca ameliorarea structurii
solului influenteaza pozitiv urmatorii indicatori: viteza
de rasarire; numarul final de plante rasarite; productia
deradacini; marirea productiei de plante la ha.

Se mentioneaza faptul ca pentru caracterizarea
obiectiva a solului din punct de vedere al conditiilor de
structura, este necesara cercetarea cantitativa a
alcatuirii lui structurale stabile. Aceasta se executa prin
asa-numita analiza structurala a solului, care consta in
stabilirea procentelor de agregate stabile, rezistente la
actiunea dispersanta a apei si prin anumite
caracterizari calitative pe baza de indici si diagrame.

De cea mai mare importanta in studiul structurii
este problema formarii agregatelor. Procesul a fost
privit initial ca o simpla floculare a coloizilor din sol sub
influenta anumitor electroliti, in primul rand a calciului.
Imediat Tnsa, s-a constatat ca procesul este mai
complicat si ca o simpla floculare nu da o explicatie
satisfacatoare asupra agregarii. Atunci s-au introdus si
alte fenomene, aratandu-se importanta lorin formarea
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introduced, proving their importance in structure
formation, such as: pressure exerted on aggregates and
the cementing effect of irreversible colloids, such as
humus saturated with calcium.

Many researchers think that aggregate cement is
foundinthe organic part of colloids in the soil and prove
that in intensive, strongly chemicalized agriculture, the
worm population in the soil decreases, sometimes
totally disappears, which has negative effects on
structure formation. Restoration of worm populationin
the soil by human intervention is quite difficult to
accomplish, since the simple introduction of such
orgamisms in the soil is not enough, fresh organic
matter, whichis basicfood, must be provided [4].

In this sense, it can be claimed that these
multicomponent systems of protein biopolymers are
favourable to the improvement of degraded soils.

MATERIALS AND METHODS

Green house (Soil Module Hall) with controlled
climate conditions within National Research and
Development Institute for Pedology, Agrochemistry
and Environmental Protection—ICPA Bucharest.

Pots with constant volume, filled with typical
cambic chernozem soil from Fundulea.

Equipment used: penetrograph; penetrometer;
reflectometric probe; analytical pH-meter.

Protein biopolymers: BAZ — with synthetic
polymerinvarious percentages.

Methods used for analytical characterization and
research of soils — according to ICPA instructions of
pedologic mapping 1982 [5].

Granulometric analysis: separation of granulometric
fractions by pipetting (fractions below 0.02 mm) or
sieving (>0.02mm) after pretreatment for dispersion
with 10% potassium hexametaphosphate solution in
soil samples without carbonates and organic matter
below 5%; with hydrogen dioxide and 10% potassium
hexametaphosphate solution, in soil samples without
carbonates and organic matter over 5% or with 2n
hydrochloric acid and then 1n sodium hydroxide
solution when boiling in the case of soil samples with
carbonates. Results are expressed in percentages in
relation to the material left after pretreatment.

structurii, precum: presiunea exercitata asupra
agregatelor si efectul de cimentare al unor coloizi
ireversibili, cum este humusul saturat cu calciu.

Mai multi cercetatori considera ca cimentul
agregatelor se gaseste in partea organica a coloizilor
din sol si aratd ca in agricultura intensiva, puternic
chimizatd, populatia de rame din sol scade, uneori
dispare total, ceea ce are urmari negative in formarea
structurii. Refacerea populatiei de rame a solului prin
interventii umane este destul de greu de realizat,
deoarece nu este suficienta introducerea in sol a unor
astfel de organisme, ci trebuie asigurata materie
organica proaspata care constituie de fapt hrana de
baza [4].

Tn acest sens se poate sustine cd aceste sisteme
multicomponente de biopolimeri proteici sunt
favorabile ameliorarii solurilor degradate.

MATERIALE S| METODE

Casa de vegetatie (Hala Module Sol) cu conditii de
clima controlata din cadrul Institutului National de
Cercetare-Dezvoltare pentru Pedologie, Agrochimie si
Protectia Mediului—ICPA Bucuresti.

Vase de vegetatie cu volum constant, umplute cu
sol tip cernoziom cambic tipic Fundulea.

Aparatura utilizata: penetrograf; penetrometru;
sonda reflectometrica; pH-metru analitic.

Biopolimeri proteici: BAZ— cu procente diferite de
polimer sintetic.

Metode folosite in caracterizarea si cercetarea
analitica a solurilor — dupa instructiunile ICPA de
cartare pedologica 1982 [5].

Analiza granulometrica: separarea fractiunilor
granulometrice prin pipetare (fractiuni sub 0,02 mm)
sau cernere (>0,02mm) dupa tratament prealabil
pentru dispersie cu solutie de hexametafosfat de
potasiu 10% la probe de sol fara carbonati si cu materie
organicd sub 5%; cu apad oxigenata si solutie de
hexametafosfat de potasiu 10%, la probe de sol fara
carbonati si cu materie organica peste 5% sau cu acid
clorhidric 2n si apoi solutie de hidroxid de sodiu 1n la
fierbere Tn cazul probelor de sol cu carbonati.
Rezultatele sunt exprimate Tn procente fata de
materialul ramas dupa pretratament.
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Hydrostable aggregates, dispersion and structural
instability: determined after capillary wetting of the
soil for 30 minutes, stirring in water and wet sieving in
water for 30 seconds, pipetting for smaller particles
than 0.01 mm and by calculation using the following
formula (Henin Feodoroff method modified at ICPA):

Agregate hidrostabile, dispersia si instabilitatea
structurald: determinate dupa umectarea capilara a
solului timp de 30 minute, agitarea in apa si cernerea
umeda in apa timp de 30 secunde, pipetare pentru
particulele mai mici de 0,01 mm si prin calcul utilizand
urmatoarea formula (metoda Henin Feodoroff
modificata la ICPA):

particles < 0.01 mm
particulele < 0,01 mm

hydrostable aggregates — coarse sand x 0.9
agregate hidrostabile - nisip grosier x 0,9

Apparent density: the method of metal cylinders
of known volume (100 cmc) at existent humidity at the
time of sampling.

Total porosity:

PT=(1

Resistance to penetration: in laboratory, using the
dynamic penetrometer at soil humidity of 50% of total
watervolume.

Saturated hydraulic conductivity: by percolating
water under constant gradient, in the laboratory, on
undisturbed soil samples (ICPA method).

Mobile phosphorus: the Egner - Reihm - Domingo
method (extraction in ammonium acetate-lactate
solution at pH — 3.75). P determination was done
colorimetrically with molybdenum blue, according to
Nikolov's method.

Mobile potassium: extraction using Egner - Reihm
- Domingo method and determination by flame
photometry.

Exchangeable cations: Ca’+, Mg'+K+, Na+ or
extracted using the Schollenberger — Cernescu
method. Determination of Ca’+, Mg’+K+ and Na+ was
done by flame photometry and of Mg’+ by atomic
absorption spectrometry.

RESULTS AND DISCUSSIONS

Organic biopolymers are a source of raw material
for agriculture, as the composition of protein wastes
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Densitate aparenta: metoda cilindrilor metalici de
volum cunoscut (100 cmc) la umiditatea existenta in
momentul prelevarii probelor.

Porozitatea totala:

----------- x 100) (2)

Rezistenta la penetrare: in laborator, folosind
penetrometrul dinamic la o umiditate a solului de 50%

din capacitatea totala de apa.

Conductivitate hidraulica saturata: prin
percolarea apei sub gradient constant, in laborator, pe

probe de sol nederanjate (metoda ICPA).
Fosforul mobil: metoda Egner - Reihm - Domingo

(extractie in solutie acetat-lactat de amoniu la pH -
3,75). Dozarea P s-a efectuat colorimetric cu albastru

de molibden, dupa metoda Nikolov.
Potasiul mobil: extractie metoda Egner - Reihm -

Domingo si dozarea prin fotometriin flacara.

Cationii schimbabili: Ca’+, Mg’+K+, Na+ s-au
extras dupa metoda Schollenberger - Cernescu.
Dozarea Ca’+, Mg’+K+ si Na+ s-a efecuat prin
fotometrie in flacdra, iar Mg’+ prin spectrometrie de
absorbtie atomica.

REZULTATE SI DISCUTII

Biopolimerii de natura organica reprezinta o sursa
de materii prime pentru agricultura, Tntrucat
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provides enough nutritive elements to improve soil
composition and remediate degraded soils, facilitating
greenhouse and field plant growth [6].

Biopolymers have been obtained by means of an
innovative enzymatic procedure of processing protein
wastes resulting from leather processing, which, in
combination with other polymers (polyacrylamide,
acrylic polymer, maleic polymer, cellulose, starch etc.)
can be used to remediate degraded/eroded soils and
for greenhouse and field plant growth. Pelt wastes have
been taken from SC Pielorex tannery in lJilava — llfov
County.

compozitia deseurilor proteice ofera suficiente
elemente nutritive care sa iTmbunatateasca compozitia
si remedierea solurilor degradate si sa ajute la
cresterea plantelor de sera sicamp [6].

Biopolimerii au fost obtinuti printr-un procedeu
inovativ enzimatic de prelucrare a deseurilor proteice
rezultate de la prelucrarea pieilor, care, in combinatie
cu alti polimeri (poliacrilamida, polimer acrilic, polimer
maleic, celulozd, amidon, etc.) pot fi utilizati la
remedierea solurilor degradate/erodate si la cresterea
plantelor de sera side cdmp. Deseurile de piele gelatina
au fost preluate de la tabacaria SCPielorex Jilava-lifov.

Figure 1. Leather wastes; enzymatic hydrolysis
Figura 1. Deseuri de piele; hidroliza enzimatica

In INCDTP - Division: ICPI Bucharest, BAZ
(multicomponent biopolymeric systems) biofertilizers
have been obtained which have been subsequently
tested and experimented by ICPA — Bucharest in terms
of their effect on soil structure [7].

The scientific paper presents the action of BAZ 50
biofertilizer in order to improve the structure of typical
cambic soil from Fundulea (with low organic substance
content) under “green house” conditions [8].

La INCDTP — Sucursala ICPI Bucuresti s-au realizat
biofertilizatori de tip BAZ (sisteme multicomponente
biopolimerice) care au fost ulterior testati si
experimentati de ICPA — Bucuresti in ceea ce priveste
efectul lor asupra structurii solurilor [7].

in lucrarea stiintificA se prezintd actiunea
biofertilizatorului BAZ 50 in vederea ameliorarii
structurii solului cambic tipic Fundulea (cu un continut
sarac in substante organice) in conditii de ,casa de
vegetatie” [8].

Figure 2. Pots in the Soil Module Hall (ICPA green house)
Figura 2. Vase de vegetatie in Hala module sol (Casa de vegetatie ICPA)

The morphological and chemical characteristics of
typical cambic chernozem soil from Fundulea are
presented below:

Name: Cambic chernozem - Fundulea

in continuare se prezintd caracteristicile
morfologice si chimice ale solului cernoziom cambic
tipic Fundulea:

Denumire: Cernoziom cambic - Fundulea

Leather and Footwear Journal 10 (2010) 4
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Location: The Romanian Plain, ICCPT Fundulea.
Pedogenetic conditions:

Relief: plain, flat, relatively horizontal surface.
Absolute altitude: 65.3 m.

Parental material: loess deposits.
Groundwater depth:>8m.

Natural global drainage: excessive.

Bioclimatic subarea: steppe.

Morphological Characterization of Soil Profile

Ap 0-24 cm
Apt24-30cm

Am 30-50 cm

0%

Localizare: Cdmpia Romana, ICCPT Fundulea.
Conditii pedogenetice:

Relief: campie, suprafata plang, relativ orizontala.
Altitudine absoluta: 65,3 m.

Materialul parental: depozite loessoide.
Adancimea apeifreatice: >8 m.

Drenajul natural global: excesiv.

Subzona bioclimatica: stepa.

Caracterizarea morfologica a profilului de sol

Chernozem - Fundulea
Cernoziom - Fundulea

100%

20% 4% 60% 80%
e w0t mu

Figure 3. Granulometry of cambic chernozem from Fundulea
Figura 3. Granulometria cernoziomului cambic de la Fundulea

Analytical data (Figure 3) regarding granulometric
composition highlights the following contents of
granulometric fractions: clay (0.002 mm) values range
between 37.8 — 40.0%. Dust content has a relatively
uniform distribution, its values oscillate from 33.1 to
33.8%. Fine sand content has lower values (26.1-
28.1%) than dust and has the same profile distribution.
In terms of texture, this soil falls within the category of
clayish-dusty clay soils.

In a soil with relatively low clay content and weak
acid reaction (pH has values of 6.3 — 6.8), the humus
quantityislow (2.4—3%)—Figure 4.

Chernozem - Fundulea
% Cernoziom - Fundulea

50,0

Datele analitice (Figura 3) privind alcatuirea
granulometica evidentiaza urmatoarele continuturi
ale fractiunilor granulometrice: argila (0,002 mm)
are valori cuprinse intre 37,8-40,0%. Continutul de
praf are o distributie relativ uniforma, valorile
osciland in limitele 33,1-33,8%. Continutul de nisip
fin are valori mai mici (26,1-28,1%) decat cel al
prafului si are aceeasi distributie pe profil. Din punct
de vedere textural, acest sol se fTncadreaza in
categoria solurilor lut argilo-prafoase.

Pe fondul general al unui sol cu continut relativ
mic de argild si cu reactie slab acida (pH-ul are valori
de 6,3-6,8), cantitatea de humus este mica (2,4-3%)
—Figura4.
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Figure 4. Physical-chemical characteristics of cambic chernozem from Fundulea
Figura 4. Caracteristicile fizico-chimice ale cernoziomului cambic de la Fundulea
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In the development area of agricultural plant in zona de dezvoltare a radécinilor plantelor de
roots, the supply of total nitrogen is medium (Figure 5). cultura, aprovizionarea cu azot total este mijlocie (Fig.
The supply of mobile phosphorus is very low on the 5). Asigurarea cu fosfor mobil este extrem de mica in
surface and low-medium everywhere else, and that of suprafata si mica-mijlocie Tn rest, iar cea cu potasiu
mobile potassium s low. mobil este mica.

Table 1: Chemical properties of typical cambic chernozem — Fundulea
Tabelul 1: Tnsusiri chimice ale cernoziomului cambic tipic — Fundulea

Horizon
Orizontul

Humus (C x 1,72)

pH unit
unitate pH

%(T=100)  89.1

Mobile potassium
Potasiu mobil

pH (in H,0) 6.3

Chernozem - Fundulea

ppm Cernoziom - Fundulea %
120 0,190
100 + 1 0,180
80 T 1 0170
60
40 4 1 0,160
20 + .\‘\. 1 0,150

1] t+ t 0,140

Ap Apt Am
[ ——F ——K —o—N |

Figure 5. The N, P supply of cambic chernozem from Fundulea
Figura 5. Aprovizionarea cernoziomului cambic de la Fundulea cu N, P
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Results Obtained in the Green House

Hydrostability

Regarding hydrostable macroaggregate contentin
the soil, laboratory analyses and determinations have
highlighted the positive effect of the treatment applied
with BAZ 50 biopolymer. Thus in the 0-10 cm layer, soil
hydrostability of the control variant was 2-4%
throughout the experimental cycle, and of the variant
treated with BAZ 50 biopolymer ranged between 58
and 76% (at a concentration of 0.1% and 0.2%
respectively).

In conclusion, treating typical cambic chernozem
soil from Fundulea in pots with BAZ 50 biopolymer
suspensions has contributed to the increase of
hydrostable magroaggregate content and as far as the
residual effect of treatment on hydrostability is
concerned, results obtained emphasize a high content
of hydrostable macroaggregates throughout experiments.

Dispersion

Regarding the effect of BAZ 50 biopolymer on the
dispersion (percentage content of hydrostable
microstructural elements with the diameter smaller
than 0.01 mm) data obtained through laboratory
analyses highlight the fact that the treated soil has
lower dispersion values than the untreated soil.

Analyzing the results obtained on the soil from the
0-10 cm layer, the following are found: in the variants of
treating soil on the 0-10 cm layer, the dispersion was
11.1% in the control variant, 4.2-5.3% in the treatment
with BAZ 50 biopolymer in concentration of 0.1 and
0.2%. These values have clearly highlighted that
application of treatment with biopolymers has led to
the reduction of fine particles in the soil, namely
microstructural elements with the diameter smaller
than 0.01 mm. The statistic calculation emphasizes a
significative difference between the variants with
treated soil and the control variant with untreated soil.

Structural Instability

Structural instability expressed by a synthetic
index comprising both macrostructural and
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Rezultate obtinute in casa de vegetatie

Hidrostabilitatea

n privinta continutului solului in macroagregate
hidrostabile, analizele si determinarile de laborator au
evidentiat efectul pozitiv al tratamentului aplicat cu
biopolimer BAZ 50. Astfel, in stratul 0-10 cm,
hidrostabilitatea solului Tn varianta martor a fost 2-4%
pe toatd durata ciclului experimental, iar a celui tratat
cu biopolimer BAZ 50 a fost cuprinsa intre 58 si 76% (la
concentratiade 0,1%, respectivde 0,2%).

in concluzie, tratarea solului cernoziom cambic
tipic de la Fundulea in vase de vegetatie cu suspensii
biopolimer BAZ 50 a contribuit la cresterea continutului
in magroagregate hdrostabile, iar in ceea ce priveste
remanenta efectului tratamentului asupra hidrostabilitatii,
rezultatele obtinute pun in evidenta un continut ridicat
de macroagregate hidrostabile pe parcursul
experimentarilor.

Dispersia

Cu privire la efectul biopolimerului BAZ 50 asupra
dispersiei (continutul procentual de elemente
microstructurale hidrostabile cu diametrul mai mic de
0,01 mm), datele obtinute prin analize de laborator
evidentiaza faptul ca solul tratat prezinta valori
inferioare ale dispersiei fata de solul netratat.

Analizand rezultatele obtinute pe solul din stratul
0-10 cm, se constata urmatoarele: la variantele de
tratare a solului pe grosimea 0-10 cm, dispersia a fost
11,1% la varianta martor, 4,2-5,3% la tratamentul cu
biopolimer BAZ 50 in concentratie de 0,1 si 0,2%.
Aceste valori au evidentiat clar ca aplicarea
tratamentului cu biopolimeri a condus la diminuarea
continutului solului Tn particule fine, respectiv
elemente microstructurale cu diametrul mai mic de
0,01 mm. Calculul statistic evidentiaza o diferenta
semnificativa Tntre variantele cu solul tratat si varianta
martor cu solul netratat.

Instabilitatea structurald

Instabilitatea structurald, exprimata printr-un
indice sintetic care cuprinde atat date de
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microstructural data highlights the positive influence of
the treatment with protein biopolymers on the
structure of typical cambic chernozem from Fundulea.
Analyzing data on the soil in the 0-10 cm layer, it is
found that the structural instability index was 5.55 in
the control variantand 0.05-0.06 in the variants treated
with BAZ 50 biopolymer.

Apparent Density

Regarding soil settlement in the 0-10 cm layer,
analytical data characterize apparent density as being
low (1.20-1.23 g/cmc) in the control variant and
extremely low (0.96-1.05 g/cm3) in variants of treating
soil with suspensions of BAZ 50 biopolymer. The
statistic calculation highlights a significant difference.

In conclusion, applying BAZ 50 biopolymer to
improve the structure of cambic chernozem in pots has
led to the improvement of settlement. Most often, the
values of apparent density of the treated soil were
significantly lower than the ones recorded for the
untreated soil (control).

Resistance to Penetration

The analysis of laboratory determination results
pn the influence of improving the structure of cambic
chernozem in pots on the resistance to penetration
highlights the positive effect of the treatment with BAZ
50 biopolymer. In the case of 0-10 cm layer soil,
resistance to penetration was estimated as medium
(approx. 32 kgf/cm?) in control and very low (7-10
kgf/cm?) in the treated variants. Statistically, the
differenceis significant.

Saturated Hydraulic Conductivity

Regarding soil permeability in pots, in the 0-10 cm
layer, the analysis of results obtained in the laboratory
highlights the positive effect of structure improvement
on saturated hydraulic conductivity.

Thus permeability was moderate (0.01-0.05
log.mm-h) in the control and very high (2.27-2.66
log.mm-h) in the variants of soil treated with
suspensions (0.1-0.2%) of BAZ 50 biopolymer, the
difference being significant both between treated
variants and particularly compared to the control.

macrostructurd, cat si de microstructura, evidentiaza
influenta pozitiva a tratamentului cu biopolimeri
proteici asupra structurii cernoziomului cambic tipic de
la Fundulea. Examinand datele analitice privind solul
din stratul 0-10 cm se constata ca indicele de
instabilitate structurala a fost 5,55 la varianta martor si
0,05-0,06 la variantele de tratare cu biopolimer BAZ 50.

Densitatea aparentd

Cu privire la starea de asezare a solului din stratul
0-10 cm, datele analitice caracterizeaza densitatea
aparenta ca fiind mica (1,20-1,23 g/cmc) la varianta
martor si extrem de micd (0,96-1,05 g/cm3) la
variantele de tratare a solului cu suspensii ale
biopolimerului BAZ 50. Calculul statistic evidentiaza o
diferenta semnificativa.

Tn concluzie, aplicarea biopolimerului BAZ 50
pentru ameliorarea structurii cernoziomului cambic, in
vase de vegetatie, a condus la imbunatatirea starii de
asezare. In cele mai dese cazuri valorile densittii
aparente a solului tratat au fost sensibil mai mici fata de
celeinregistrate la solul netratat (martor).

Rezistenta la penetrare

Analiza rezultatelor determindrilor efectuate Tn
laborator privind influenta ameliorarii structurii
cernoziomului cambic Tn vase de vegetatie asupra
rezistenteila penetrare pune in evidenta efectul pozitiv
al tratamentului cu biopolimer BAZ 50. in cazul solului
din stratul 0-10 cm, rezistenta la penetrare a fost
apreciatd ca fiind mijlocie (cca 32 kgf/cm?®) la martor si
foarte mica (7-10 kgf/cm’) la variantele de tratare. Din
punct de vedere statistic, diferenta este semnificativa.

Conductivitatea hidraulica saturata

Cu privire la permeabilitatea solului in vase de
vegetatie, pe stratul 0-10 cm, analiza rezultatelor
obtinute n l[aborator pune in evidenta efectul pozitiv al
ameliorarii structurii asupra conductivitatii hidraulice
saturate.

Astfel, permeabilitatea a fost moderata (0,01-
0,05 log.mm-h) la martor si foarte mare (2,27-2,66
log.mm-h) la variantele cu solul tratat cu suspensiile
(0,1-0,2%) de biopolimer BAZ 50, diferenta fiind
semnificativa atat intre variantele tratate, dar in special
fata de martor.
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Total Porosity

Results of laboratory analyses and determinations
regarding total porosity in the 0-10 cm layer prove that
total porosity was very high (58-59%) in the untreated
soil from the control variant and extremely high (65-
69%) in the soil treated with BAZ 50 biopolymer
suspension.

CONCLUSIONS

Biopolymers have been obtained by means of an
innovative enzymatic procedure of protein waste
processing resulting from leather processing, in
combination with other synthetic polymers (polyacrylamide,
acrylic polymer, maleic polymer, celulose, starch, etc.).

Analysis of results from determinations carried
out in the Soil Module Hall (green house) regarding the
effect of BAZ 50 biofertilizer (concentration 0.1-0.2%)
on the improvement of cambic chernozem structure in
pots.

Thus, the positive effect of the biopolymer was
highlighted on hydrostability, dispersion, structural
instability, saturated hydraulic conductivity, resistance
to penetration and total porosity of cambic chernozem
soil from Fundulea.

In conclusion, multicomponent biopolymer
systems can be successfully used to remediate
degraded/eroded soils and to enhance greenhouse and
field plant growth.
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