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INTRODUCTION A

Among the products that have been
used to Increase crop Vyields are
biostimulant products.

MATERIAL AND METHODS

Completely mixed anaerobic
bioreactors of 500 mL total volume
were used In three times.

As Inoculum for the batch reactors was
used an anaerobic sludge from a
biodigester that treat pig manure
located In a near farm.

One of the ways to obtain humic
substances (HS) is from the anaerobic
digestate produced by anaerobic
digestion (AD).

After the working time of the

The HS, including the humic acids — T bioreactors, the  settled  sludge
(HA) and fulvic acids (FA), are the Horticultural residues obtained was considered as the
main components of the organic anaerobic digestate.

substances of the anaerobic

digestate. Total elemental concentrations of HA

and FA were determined by

Objective: to characterize the HS H‘}jg';g\(’:ﬁ\g?i;ass;itigd - r%geisrtwic(l)l?ctivellg
extracted from the anaerobic . . AUV
digestate of horticultural residues. FULVIC ACID HUMIC ACID gggﬂregsco%?sma optical  emission

Humic substances

RESULTS

Table 1. Chemical characterization of humic

Figure 1. Schematic performance of the experiment. Source: own elaboration..

Mixture of crop residues

and fulvic acids from anaerobic digestate of from tomato, lettuce, Anaerobic sludge
horticultural residues. onion, Chinese cabbage, (Inoculum)
carrot, beet and cabbage NaOH with a HCl with a
Element Unit Humic acid  Fulvic acid concentration of concentration of
N % DM 0.300 0031 0.1 mollL and a 0.1 mollL and a
0 : : _ _ SR . : SR . :
Ph ma/kg DM 035 010 Washing with Solid-liquid ratio solid-liquid ratio
BO mg/kg DM 1,7 1,1 distilled water ~ ©f 1110 of 1/10
Cd mg/kg DM 0,020 0,016 Ratio 3:4 (m:v)
Ca mg/kg DM 67 140
Cr mg/kg DM 0,66 0,24
Fe mg/kg DM 320 27
K mg/kg DM 580 510 Tilr;_?'_:f::c | |
Cu mg/kg DM 20 0,42 = Anaerobic Alkaline Acid treatment to Precipitate: HA
Mg mg/kg DM 96 29 digestate treatment =———» supernatant, HS > Sy ernatan;t' EA
Mn mg/kg DM 2,4 1,3 (24 h) (24 h) P '
I\IQI? mg;:g gm 02’781 0603210 Centrifugation: Centrifugation:
D mg/kg DM 200 79 10 min at 3200 rpm 10 min at 3200 rpm
Hg mg/kg DM 0,015 <0,002
e 0 CONCLUSIONS AND

OUTLOOK
The total contents of the chemical . . .
elements in the HA were higher than High concentration of chemical elements

those observed in the FA, except for LASSSCIURUTINIIGETIsE L [MEERRNI R o
Ca. However, similar values were [EUEEEolol o6 lo[i]=1{=NN0) S g[o) gl Ul abIE=1
obtained for the content of K. waste.

The content of secondary
macronutrients IS considered
significant in both samples analyzed.

These amounts are higher than those
found In various natural fertilizers
traditionally used In  vegetable
production Iin tropical conditions.

The amounts of N present are slightly [SUSRICEISIIEEE BRI L TS

higher than those found in some types LR LEIIeR=Te{eRIETE=R (o] ]g[eF
of soils used for intensive agriculture In
Cuba. The content of micronutrients In both

compounds exceeds that required by

Both compounds showed low contents  [ShaAic RISl IRU (ol s EF

of heavy metals, which s _
advantageous because it reduces the BRUEREIITERSTIoE 1TSSl S (IRl k(ST dol o T

risk of contamination and allows the [elle[siiE=t{sRor M alelad (b iibIe= | NEEr] (o (F[EISN g oAV
recycling of the organic material. low content of heavy metals.

The proportion In  which the
micronutrients were found In both
acids exceeds the requirements of
several crops of economic importance




