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PROTEIN BIOFERTILIZER DEVELOPMENT AND APPLICATION ON SOYBEAN CULTIVATED DEGRADED $OIL
ABSTRACT. This paper dddresses the priority dred of greening tanneries by recovering hide waste as fertilizing biocomposites. The paper presents the development
of protein biofertilizers and their applicdtion in agriculture for plant growth and remediation of nutrient-poor soil. The dim was {o obtdin protein biofertilizers and
apply them to soybean crop having the effect of stimulating the metabolism, speeding the productive phase, stimulating the defense system of the plant. We dlso
obtdined hedlthy plants and incredses in production quality upon application of fertilizing biocomposites bdsed on collagen hydrolysate. The highest incredse of
production wds recorded for variants to which the protein biofertilizer was applied before sowing.
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OBTINEREA UNUI BIOFERTILIZATOR PROTEIC S| APLICAREA ACESTUIA PE SOL DEGRADAT CULTIVAT CU SOIA

REZUMAT. Lucrirea dbordedzi domeniul prioritdr de ecologizire 3 tabacariilor prin valorificired deseurilor de piei ci biocompozite fertilizante. in lucrired de fita se
prezinta obtineread de biofertilizatori proteici si dplicarea acestora in agricultura pentru crestered plantelor si remedierea solurilor sdrace in substante nutritive. S-a
urmadrit obtinerea unor biofertilizatori proteici care g-au dplicat ulterior 13 culturd de soiad avand ca efect stimuldred metabolismului, grabired fazei productive,
stimuldrea sistemului de dutodpardre al plantei. De dsemened, s-du obtinut plante sanatodse si sporuri de productie de cdlitdte superiodra Ia dplicarea
biocompozitelor fertilizante pe baza de hidrolizat de colagen. Cel mai mare spor de productie s-a obtinut |a variantele 13 care s-a aplicat biofertilizatorul proteic
Tndinte deTngamantare.

CUVINTE CHEIE: deseuri piei gelatina, biofertilizator proteic, sol, soia

L'OBTENTION ET L'APPLICATION D'UN BIOFERTILISANT PROTEIQUE SUR LE$ SOLS DEGRADES CULTIVES AVEC SOJA

RESUME. Cet article dborde le domaine prioritdire d'écologisation des tdnneries par 13 vélorisation des déchets de pedu comme biocomposites fertilisants. L'article
présente |'obtention des biofertilisdnts protéiques et leur application dans I'agriculture pour 1a croissance des plantes et I'amélioration des sols pauvres en
éléments nutritifs. L'objectif & été d'obtenir des biofertilisants protéiques qui ont été ensuite dppliqués aux cultures de soja dyant pour effet 13 stimulation du
métabolisme, I'accélération de 13 phase productive, |a stimulation du systéeme de défense de Ia plante. On & obtenu dussi des plantes sdines et des rendement de
production de qualité supérieure ensuite |'dpplicdtion des biocomposites fertilisants a base de hydrolysat de collagéne. Le plus fort rendement de production & été
enregistré pour leg varidntes dont on a appliqué le biofertilisant dvant le semis.

MOTS-CLES: déchets de pedu, biofertilisant protéique, sol, soja

INTRODUCTION INTRODUCERE

The amount of solid waste generated by the Cantitatea de deseuri solide generata de industria

ledather industry is high and the use of this waste as
fertilizer is an alternative to disposal, with a low
potential impdct on the environment [1, 2]. Over
time, waste from processing raw hides, fleshings,
trimmings and splits resulting from tanneries have
been disposed of in landfills. However, incredsingly
higher local restrictions on waste disposal in
landfills and high incineration costs have prompted

de pielarie este mare, iar utilizarea acestor deseuri ca
fertilizatori reprezintd o alternativa pentru eliminarea
lor, cu un impact potential scazut asupra mediului [1,
2]. De-a lungul timpului, deseurile de 13 prelucrarea
pieilor crude, seruitura, stutuitura si spalturile rezultate
de la tabacarii du fost eliminate 1a gropile de gunoi. Cu
toate acestea, restrictiile locale din ce Tn ce mai mari
referitoare 13 eliminarea deseurilor I3 gropile de gunoi

*Correspondence to: Rodica Roxana CONSTANTINESCU, INCDTP — Division: Leather and Footwear Research Institute, 93 lon Minulescu, Bucharest,
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the sedrch for alternative treatments. Many
scientific groups have directed their research
towards finding a recycling and treatment process
for this waste [3-7].

The agrochemical tests made in our country in
vegetation pots and experimental lots have shown that
the addition of protein hydrolysates in & complex
mineral matrix to corn and sunflower crops increases
the nitrogen content in plants and ledds to a
significantly higher harvest than the variants without
collagen hydrolysate [8-10].

InRomania, some research has been conducted to
assess the effect of leather industry activity on crops of
commercidlinterest[11-17].

Other resedrch papers present various fertilizing
solutions based on potdassium and ammonium
phosphates and polyphosphates, and protein
hydrolysates used as fertilizers in both large crops and
intensive crops of greenhouses and solariums, with
extraroot application or by drip irrigation. The use of
hydrolysed proteins mixed with potassium
polyphosphates is also mentioned, to increadse
agricultural production by incredsing the absorption of
phosphorus and potassium [18].

The dim of this paper was to obtain protein
biofertilizers to be subsequently dpplied to soybean
crop. Soybean is one of the plants of greatest
importance for human and animal nutrition and for
the industry. Soybean seeds contdin 30% protein and
17-25% oil. Soybedan dmeliorates the physical
attributes of the soil due to the symbiosis that sets in
between the root system and nitrogen-fixing bacteria
(Bradyrhizobium Japonicum). This symbiosis resultsin
the development of special formations (nodules) for
fixing atmospheric nitrogen to the benefit of the
plant. Improving nitrogen content in the soil, soybeadn
is @ good predecessor for plants that do not belong to
the Fabaceae family (legumes), as it ledves large
amounts of nitrogen in the soil, between 60 and 180
kg/ha.

This work was aimed at obtaining protein
biofertilizers, and subsequently using them in soybean
crops in order to stimulate metabolism, speed
productive phase, stimulate the defense system of the
plant.

si costurile ridicate de incinerare au stimulat cautarea
unor tratamente alternative. Multe grupuri stiintifice
si-au orientat cercetarile Tn directia gasirii unui proces
dereciclare sitratare a acestor deseuri[3-7].

in urma testdrilor agrochimice efectuate in tara
noastra n vase de vegetatie si loturi experimentale, s-a
observat ca adaugarea hidrolizatelor proteice intr-o matrice
minerald complexa |a culturile de porumb si floarea soarelui
duce la cresterea continutului de azot in plante, precumsila
orecolta semnificativ mai mare comparativ cu varianta ce nu
contine hidrolizatul de colagen [8-10].

n Romania, s-au efectuat unele cercetari in vederea
evaluarii efectului activitatii dinindustria de pieldrie asupra
dezvoltariiculturilor de interes comercial [11-17].

Alte lucrdri de cercetare prezinta diverse solutii de
fertilizanti pe baza de fosfati, polifosfati de potasiu si
amoniu si hidrolizate proteice utilizate ca fertilizanti
atat in cultura mare, cat si cea intensiva din sere si
solarii, aplicarea dcestora redlizandu-se extraradicular
sau prin udadre cu picatura. De asemenea, se
mentioneaza utilizarea proteinelor hidrolizate in
amestec cu polifosfatii de potasiu pentru cresterea
productiei agricole, prin madrirea absorbtiei fosforului si
potasiului[18].

In dcedstd lucrdre s-3 urmarit obtinerea unor
biofertilizatori proteici, aplicati 13 cultura de soia. Soia
este una din plantele agricole de cea mai mare
importanta pentru alimentatia umand, adlimentatia
dnimalelor si industrie. Semintele de soia contin peste
30% substante proteice si 17-25% ulei. Soid este o
plantd amelioratodre & finsusirilor fizice ale solului
datorita simbiozei care se instaleaza intre sistemul
radicular si bacteriile fixatoare de azot (Bradyrhizobium
Japonicum). Acedstda simbioza are ca rezultat
dezvoltdrea unor formatiuni specidle (nodozitati)
destinate functiei de fixdare a azotului atmosferic in
beneficiul plantei. iTmbunatitind solul in 3zot, soid este
o buna premergatoare pentru plantele care nu apartin
familiei Fabacede (leguminoase), lasand in sol cantitati
maride azot, intre 60-180 kg/ha.

Aceastd lucrare a avut ca scop obtinerea unor
biofertilizatori proteici, utilizarea lor 13 cultura de soia
in vedered stimularii metabolismului, grabirii fazei
productive, stimularii sistemului de autoaparare al
plantei.
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EXPERIMENTAL

Materials and Methods

Untannted waste is obtained from SC Pielorex
Jilava, llfov County and were stored at room
temperature and analyzed to determine pH, moisture,
ash, total Kjeldahl nitrogen (TKN) and fats using
conventional methods. Waste was ground using a TC 32
grinder (double knives) from SAP, Italy, and waste
hydrolysis was conducted in a 50L dutoclave. For the
hydrolysis process, technical grade K,HPO,.3H,0 was
used.

The soil used for agrochemical experiments,
stagnic albeluvisol, origindating from the Baneadsa
area.

The physical-chemical analyses of the biofertilizer
obtadined in the experiments were conducted at the
National Research and Development Institute for Soil
Science, Agricultural Chemistry and Environmental
Protection - ICPA Bucharest, in the fertilizer testing and
quality control laboratory.

Obtaining the Protein Biofertilizer

The protein biofertilizer for plant growth and
nutrient-poor soils was obtained by hydrolysis of
protein waste in alkaline medium.

The hydrolysis process was carried out as follows:
an amount of 10 kg of pelt waste is washed with
running water at 20-25°C in a drum for 30-60 minutes
and delimed with 2-2.5% ammonium sulfate for 2-3.5
hours; waste is ground using a TC 32 grinder (double
knives) from SAP company, Itdly. The mixture is
hydrolyzed at a temperature of 75-80°C for 1.5-3.5
hours, with the addition of 3-4.5% K,HPO,.3H,0
dipotassium phosphate to adjust pH, and improve the
nutritional properties by adding phosphorus and
potassium needed for growth and development of
plants.

Physical-Chemical Characterisation of the Protein
Biofertilizer

The chemical composition of the protein
biofertilizer for plants and nutrient-poor soils,
obtdined by alkdline hydrolysis, is presented in Tables
land?2.
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PARTEA EXPERIMENTALA

Materiale si metode

Deseurile netabacite au fost obtinute de la SC
Pielorex lilava, jud. llfov si au fost pastrate Ia
temperatura camerei si analizate pentru determinarea
pH-ului, umiditatii, cenusii, azotului total Kjeldahl (TKN)
si grasimii utilizand metode uzuale. Maruntirea
deseurilor s-a realizat cu o masina de tocat tip TC 32
(cutite duble) de la firma SAP - Italia si hidroliza
deseurilor intr-o autoclava de 50L. Pentru procesul de
hidroliza s-a utilizat K,HPO,.3H,0 tehnic.

Solul utilizat pentru realizarea experimentarilor
agrochimice a provenit din zona Baneadsa, sol de tipul
luvosol dlbic stagnogleic.

Andlizele fizico-chimice ale biofertilizatorului
obtinut Tn experimentari au fost efectuate in cadrul
Institutului National de Cercetare Dezvoltare pentru
Pedologie, Agrochimie si Protectia Mediului - ICPA,
Bucuresti, Tn Laboratorul de incercari si controlul
calitatiitngrasamintelor.

Obtinerea biofertilizatorului proteic

Obtinerea biofertilizatorului proteic destinat plantelor
si solurilor sarace in substante nutritive s-a efectuat printr-o
hidroliza a deseurilor proteice in mediu alcalin.

Procesul de hidroliza a fost urmatorul: o cantitate
de 10 kg de deseuri de piele gelatina se spala cu apa
curentd la temperatura de 20-25°C intr-un butoi, timp
de 30-60 minute si este decalcificata cu 2-2,5% sulfat de
amoniu timp de 2-3,5 ore; maruntirea deseurilor se
face cu o masina de tocat tip TC 32 (cutite duble) de la
firma SAP - Italia. Hidroliza amestecului se face 1a
temperatura de 75-80°C timp de 1,5-3,5 ore, cu
addugarea de 3-4,5% fosfat dipotasic K,HPO,.3H,0,
pentru corectarea pH-ului si Tmbunatatirea
proprietatilor nutritive prin adaosul de fosfor si potasiu
necesar cresterii si dezvoltarii plantelor.

Caracterizarea fizico-chimicd a biofertilizatorului
proteic

Compozitia chimica a biofertilizantului proteic
destinat plantelor si solurilor sdrace in substante
nutritive obtinut printr-o hidroliza alcalina este

viovaA

prezentatadin Tabelele 1si2.
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Table 1: Physical-chemical characteristics of the protein biofertilizer
Tabelul 1: Caracteristicile fizico-chimice ale biofertilizantului proteic

Volatile matter, %
Materii volatile, %

Totsl 3sh, %
otdl dsh, % 6.59/30.67 SR EN ISO 4047 -2002
Cenusd totald, %

Dermal substance, %
Substanté dermicé, % 8.94/36.47 SR ISO 5397 -1996

pH of dqueous extract
pH extract apos

21.49 SR EN ISO 4684 2006

-7.5 SRENISO 4045 -2008

Table 2: Chemicdl composition of the protein biofertilizer
Tabelul 2: Compozitia chimica a biofertilizantului proteic

Total nitrogen determindtion with chromium
(PTL 02 — Method 4.5)
Determinare azot total cu crom (PTL 02 —
Metoda 4.5)

Total nitrogen (Nt)

0,
Azot total (Nt) % 11.14

Flame photometric determindtion from the
Water soluble potassium (K,0) % 3.77 extract obtained by mixed acid digestion
Potasiu solubil in apd (K,0) Determinare flamfotometricd din extractul
obtinut prin mineralizare cu amestec de acizi

Determination by atomic dbsorption
spectrometry (AAS) from the extract obtained
by mixed acid digestion
Determinare prin spectrometrie de absorbtie
atomicd (AAS) din extractul obtinut prin
mineralizare cu amestec de acizi

Total iron

mg/K 333.2
Fier total e/ke
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Physical-chemical analyses indicated a biofertilizer
with the composition of N11P2K4 with the possibility of
usingitinagriculture.

Soil Characterisation

The soil used to conduct agrochemical
experiments, stagnic albeluvisol, originated in the
Banedsa area, and was analyzed according to ICPA
instructions (ICPA modified Henin-Feodoroff
method).

The analytical data from particle size analysis
shown in Figure 1 showed a number of dspects related
to the particle size fractions. Clay (< 0.002 mm) values
range between 26.4 and 34.0%. The dust content
gradually incredses in the soil profile, from surface to
depth, in the range of 36.8-39.4%. In turn, the sand
contentincreases from surface to depth, from 29.2% to
31.0%.

Interms of textural classes, this soil falls within the
category of dusty cldy soils.

Tn urma &nélizelor fizico-chimice & rezultdt un
biofertilizator cu compozitia N11P2K4 cu posibilitatea
de utilizare in agricultura.

Caracterizarea solului

Solul utilizat pentru realizarea experimentarilor
agrochimice a provenit din zona Banedsa, sol de tipul
luvosol albic stagnogleic si & fost analizat conform
instructiunilor ICPA (metoda Henin-Feodoroff
modificata ICPA).

Datele analitice obtinute in urma analizei
granulometrice prezentate in Figura 1 au pus in evidenta
o serie de aspecte legate de continutul fractiunilor
granulometrice. Argila (< 0,002 mm) are valori cuprinse
intre 26,4-34,0%. Continutul de praf creste treptat pe
profilul de sol, din orizontul de suprafata spre adancime,
in limitele 36,8-39,4%. La randul lui, continutul de nisip
creste de la suprafata spre profunzime, de la valori de
29,2%lavaloride 31,0%.

Din punctul de vedere al claselor texturale, acest
solseincadreazain categoria solurilor lut prafoase.

Baneasa luvisol
Luvosol Baneasa

Ap

Ea

EB

0% 20%

40%

60%

80% 100%

O Coarse sand
Nisip grosier

@ Fine sand

Nisip fin

1 Dust
Praf

m Clay
Argila

Figure 1. Particle size distribution in Baneasa luvisol
Figura 1. Granulometria Luvosolului de la Baneasa

Agrochemical Testing of the Protein Biofertilizer

Agrochemical testing of protein biofertilizer was
conducted in the greenhouse of INCDPAPM-ICPA
Buchadrest, experiments being performed in
Mitscherlich vegetation pots in which 20 kg soil were
intfroduced. The agrochemical experiments were
performed on soybean (Figure 2) and the soil was
stagnic albeluvisol (Figure 3).
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Testarea agrochimicad a biofertilizatorului proteic

Testarea dgrochimica a biofertilizantului proteic s-
a desfasurat in Casa de vegetatie 3 INCDPAPM-ICPA
Bucuresti, experimentele fiind amplasate in vase de
vegetatie de tip Mitscherlich, in care s-auintrodus 20 kg
sol. Experimentarile adgrochimice s-au efectuat pe
cultura de soia (Figura 2) si pe un sol de tipul luvosol
albic stagnogleic (Figura 3).
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Figure 2. Soybeans
Figura 2. Boabe soia

The experiments were cadrried out using a control
andtwo dpplication doses (0.1%, 0.2%).

According to the test methodology, for each of the
combinations of experimentdl factors, three
repetitions were made. The agrochemical testing
scheme usedisshowninTable 3.

Figure 3. Baneasa luvisol
Figura 3. Luvosol Banedsa

Experimentdrile s-au efectuat utilizand un martor
sidoud doze de aplicare (0,1%, 0,2%).

Conform metodologiei de testare, pentru fiecare
dintre combinatiile factorilor experimentali s-a asigurat
un numar de trei repetitii. Schema de ftestare

vyuvaA

agrochimica utilizata este prezentata in Tabelul 3.

Table 3: Agrochemical testing scheme
Tabelul 3: Schema de testare dgrochimica

Unfertilized control (RO)
Martor nefertilizat ( RO)

Dose 2 (R2)
Doza 2 (R2)

0.2%

Soil humidity in vegetation pots was set to a
constant level of 70% of soil capacity. The tested
biofertilizer was embedded in the soil.

RESULTS AND DISCUSSIONS

The dpplication of biofertilizer dimed 3at
stimulating the processes of germination, seedling
growth, deep rooting and rigorous plant
development.

Table 4 shows the influence of the soil (luvisol-
Banedsa) and protein biofertilizer mixture (R1-0.1%
dose, R2 - 0.2% dose) on the growth of the vegetative
part after 10, 25 and 40 days compared to unfertilized
control, RO.

Umiditated solului in vasele de vegetatie s-a
dsigurat 13 un nivel permdnent de 70% din capacitatea
solului. Biofertilizantul testat s-a incorporatin sol.

REZULTATE Sl DISCUTII

Prin aplicarea biofertilizatorului s-a urmarit
stimuldrea proceselor de germindre, cresterea
plantutelor, inradacindrea profunda si dezvoltarea
riguroasa a plantelor.

in Tabelul 4 se podte urmariinfluentd 3mestecului
dintre sol (Luvosol-Baneasa) si biofertilizatorul proteic
(R1-dozad 0,1%, R2 - doza 0,2%) asupra cresterii partii
vegetative dupa 10, 25 si 40 zile comparativ cu martorul
nefertilizat, RO.
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Table 4: Appearance of experimental crops: RO - unfertilized soil control sample, R1 - 0.1% fertilizer, R2 - 0.2% fertilizer
Tabelul 4: Aspectul culturilor experimentale: RO - martor sol nefertilizat, R1 - 0,1% fertilizator, R2 - 0,2% fertilizator

. » | _ 7 ™

- Y

Soil treatment,
Tratare sol

10 ddys
10 zile

40 days
40 zile

It is noted that in the variants treated with
biofertilizer, regardless of the adpplied dose, plant
growth was statistically significant also judging by
nodule growth.

Figure 4 illustrates how the soybean plant varidants
R2 with 0.2% fertilizer dose (27.5 cm) and R1 with 0.1%
dose (24.5 cm) are higher compared to the control, RO
(15cm).
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Se remarca faptul ca I3 variantele tratate cu
biofertilizator, indiferent de doza aplicata, cresterea
plantelor a fost semnificativa, constatata statistic si din
crestered nodozitatilor.

Din Figura 4 se observa cd indltimea plantelor de
soid este mai mare la varianta tratata R2in doza de 0,2%
(27,5 cm) si varianta R1 in doza de 0,1% (24,5 cm) fata
devarianta martor RO (15 cm).




R.R. CONSTANTINESCU, G. ZAINESCU, D.S. STEFAN, C. SIRBU, P. VOICU

Figure 4. The effect of biofertilizer on plant growth: RO (control), R1 (0.1% fertilizer), R2 (0.2% fertilizer)
Figura 4. Efectul biofertilizatorului asupra cresterii plantelor: RO (martor), R1 (0,1% fertilizator), R2 (0,2% fertilizator)

To determine the influence of treatments on
soybean plants, results were compared to an untreated
variant and were statistically processed. Results of
dgrochemical testing on soybean crop are presented in
Figure5.

Pentru a stabili influenta tratamentelor asupra
plantelor de soid, rezultatele s-au comparat cu o
varianta netratata si s-au prelucrat statistic. Rezultatele
testarilor agrochimice obtinute pe cultura de soia sunt
prezentatein Figura 5.

= RO

0+ T T ¥
10 days 25 days 40 days
10 zile 25 zile 40 zile

Figure 5. Influence of protein biofertilizer
on soybean plant growth
Figurd 5. Influenta biofertilizatorului proteic
asupra dezvoltarii plantei de soia

Production increases and higher production
obtdined in the case of using the protein biofertilizer
are mainly due to the collagen hydrolysate derived
from pelt waste in the basic fertilization applied
(Figure 6).

The experimentally obtained fertilizer led {o a
significant increase by 20% compared to the unfertilized
control. There were no significant differences between
the dpplication doses (0.1% and 0.2%).

Production increase %

Spor %

Unfertilized control

%
Martor nefertilizat ALIBLN)

R2 (0,2%)

Figure 6. Production increases (%)
obtdined compared to unfertilized control
Figurd 6. Sporurile de productie (%)
obtinute fata de martorul fara fertilizare de baza

Sporurile de productie si productia mai mare
obtinuta in cazul fertilizarii cu biofertilizator proteic se
datoreaza n special hidrolizatului de colagen provenit
de Ia deseurile de piele geladtina in fertilizarea de baza
aplicata (Figura 6).

Fertilizantul obtinut experimentdl a realizat o
crestere semnificativa cu 20% mai mare fata de martorul
fara fertilizire de biza. intre dozele de 3plicire (0,1% si
0,2%) nu s-au remarcat diferente semnificative.
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CONCLUSIONS

A protein biofertilizer wads obtdined from
rawhide waste from ledther processing through
dlkdline hydrolysis with a significant N11P2K4
composition for agriculture, which was used to
fertilize soybean crop.

The protein biofertilizer based on collagen
hydrolysate had a positive effect on the accumulation
of N, P, K, in the cldyish nutrient-poor soil and yielded
healthy plants.

The protein biofertilizer applied to the soil before
sowing (in proportions of 10 and 20 kg/m’) stimulated
significant production increases.

It was found that the protein biofertilizer influences
soybean seed germination compared to the control,
such that the soybean plant height is larger for the R1
vdriant tredted in the dose of 0.1% (24.5 cm) and for R2,
at0.2%(27.5 cm) compared o the control, RO (15 cm).

In conclusion, it was found that protein
biofertilizer samples obtdined from pelt waste gave
very good results in terms of soybean plant growth.
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CONCLUZII

S-a obtinut un biofertilizator proteic din deseuri
de piele netabacita de la prelucrarea pieilor printr-o
hidroliza in mediu alcadlin cu o compozitie N11P2K4
semnificativa pentru agricultura, care s-a utilizat 1a
fertilizarea culturii de soia.

Biofertilizatorul proteic pe baza de hidrolizat de
colagen a avut un efect pozitiv dsupra acumularilor de
N, P, K'in solul lutos si sarac in nutrienti, obtinandu-se
plante sanatoase.

Biofertilizatorul proteic aplicat 13 sol indinte de
insdmantare (in proportii de 10 si 20 kg/m’) & stimul&t
cresteri semnificative de productie.

S-a constatat ca biofertilizatorul proteic influenteaza
germinatia semintelor de soid fata de vdrianta martor,
astfel ca inaltimea plantelor de soia este mai mare |a
variantele R1 {ratatd in doza de 0,1% (24,5 cm) si R2in doza
de0,2%(27,5 cm)fata de varianta martor RO (15cm).

in concluzie, s-8 constdtdt cd probele de
biofertilizator proteic obtinut din deseuri de piei
gelatina au dat rezultate foarte bune in ceea ce priveste
cresterea plantelor de soia.
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