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Exploitation of insect frass as biofertiliser

the leftover of the insect rearing
process that consists of larvae
faeces, exoskeletons and residues
of the rearing substrate
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EU authorization

» November 2021: frass has been authorized in EU as fertilizer [EU Regulation 2021/1925 ]
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EU authorities” move to set up standards for insect frass

hailed as a major step forward for the European insect sector
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Paris, May 24th, 2021 — On May 25th, Member States’ delegates in the
EU Standing Commitiee on Plants, Animals, Food and Feed have
backed a draff Commission Implementing Regulation, aiming at
setting EU baseline standards for the wvalorization of insect frass as

fertilizer, as part of the EU legislation on animal byproducts.

Similar to compast or other types of animal manure, frass contains
relevant nufrients and micronutrients, as well as chifin, which could
stimulate the growth of beneficial bactera in soll. These properties

make frass a valuable solution for farmers active in crop production




Exploitation of insect frass as biofertiliser
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Trial objective

Objective: to study the effect of T. molitor frass and ENGle
chicken manure in the development and g/ha;
composition of two local pepper varieties 01520




Materials & Methods Experimental design

Plant species

pot two local varieties of pepper Bachovitiki

experiment

Soil types
* medium-to-heavy textured soil Flor,,
S

* sandy, light-textured soil
240 pots of 10-L capacity (6 treatments X 2 soils X 2 pepper cultivars x 10 replicates)
> NC: Negative control (no additions to the soils)
> PC: Positive control (addition of 2 g per pot of a fertilizer with title 12-12-17)
> Low frass: FRo.5%: 40 g frass per pot
> High frass: FR1%: 8o g FR per pot

> Low chicken manure: CM2.5%: 200 g CM per pot : :
trial performed: April — August 2023

> High chicken manure: CM5%: 400 g CM per pot

Treatments




Materials & Methods

A) During the growth period (Day 10, 30, 60, 90)
i) physiological parameters
a) gasexchange rates
b) PSIl photochemical efficiency
c) leafreflectance indices
d) concentration of photosynthetic pigments
ii) product quantity
a) Number of peppers per plant
b) Fresh pepper weight per plant
c) morphometric characteristics

iii) product quality parameters

a) chroma

b) flesh firmness

c) Bioactive compounds concentration
(pigments, flavonoids and phenolics)

i) nutrients in soils

Measurements

> N with Kjeldahl

(digestion with H,SO,, steam distillation of ammonia,
titration with dilute acid at normality 0.01 N)

> PKwith dry ashing

(ashing at 500 °C, extraction with 20% HCl);

o P colorimetrically

(with ammonium molybdenate/ascorbic acid at
882 nm in spectrophotometer)

> Kin flame photometer
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75t European Federation of Animal Science (EAAP) Annual Meeting, Florence, Italy —1-5 September 2024




Final harvest

var. Bachovitiki

medium-to-heavy textured soil
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Total fresh weight of peppers (g)/plant

NC  PC SF \_ 9F '2.5CM/ NC 5F \_1F _ 25CM_J 5CM

v" FR1% and CM2.5% resulted in higher number of peppers per plant, showing, however,

statistically significant differences only with NC
v' The same pattern was also evident in total yield per plant




Final harvest

var. Bachovitiki

sandy soil
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v Comparable number of peppers per plant for FR1% and both CM rates, outweighing all other treatments
v’ The total yield per plant was significantly higher in FR1% compared to FRo.5%, NC and PC
v" NCand PC always lower than FR1%




Final harvest

var. Florinis

medium-to-heavy textured soil
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v' CM2.5% and FR1% outperformed all other treatments in the number of peppers, with FRo.5% and
CMs5% closely following

v" FRa% resulted in the highest total yield per plant, while CM5% caused a significant reduction

v" NCand PC always lower than FR1%




Final harvest

var. Florinis

sandy soil
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v' CM2.5% outperformed all other treatments in the number of peppers, with the CM5% and FR1% following
v' The total yield per plant was significantly higher in FR1% and FRo0.5%, as well as CM2.5%
v" NCand PC always lower than FR1% and CM2.5% CM




» Pepper production (pepper number and total weight) in
the sandy soil was reduced by 75% compared to the
medium-textured soil in NC in Bachovitiki and almost by

50% in Florinis

Of similar direction but less pronounced were the differences
observed in PC. Therefore, the supplementation of chemical

fertilizers failed to support plant performance in the sandy soil

7

% The amendment of frass and chicken manure greatly improved the fertility of the sandy

soil, resulting in similar crop productivity to that of the medium-textured soil

% FR1% seems to be the most appropriate choice for increasing the productivity of both

pepper varieties in both soils, with CM2.5% following




N content

sandy soil
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Bahovitiki Florinis

v" Control: N ca. 2% in both varieties

v" Significant increase of leaf N content at high frass rate (FR1%) in Florinis, but not in Bahovitiki

V' CM5%: Ng_povitiki=3-3%0; Npoinis=2-6% (both significantly higher than NC)




N content

medium-to-heavy textured soil
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Bahovitiki Florinis

v' Control: N ca. 2% in both varieties

v" Similar results with the sandy soil except: between frass treatments, only FRo.5% significantly increased

N content in Florinis compared to NC




P content

sandy soil
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FRO.5% FR1% CM2.5% CM5% FRO.5% FR1% CM2.5% CM5%

Bahovitiki Florinis

v P content for NC was 1500 ppm (1.5%0) for both varieties

v" Significant increase with FR and CM




P content

medium-to-heavy textured soil
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NC FRO.5% FR1% CM2.5% CM5% FRO.5% FR1% CM2.5% CM5%

Bahovitiki Florinis

v' Leaf P content for NC was 2500 ppm (2.5%0) in both varieties, higher than in the sandy

soil [more fertile soil]

v" Similar trends with the sandy soil




K content

sandy soil
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FRO.5% FR1% CM2.5% CM5% FRO.5% FR1% CM2.5% CM5%

Bahovitiki Florinis

v K content in NC was already high (2.5%)




K content

medium-to-heavy textured soil
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FRO.5% FR1% CM2.5% CM5% FRO.5% FR1% CM2.5% CM5%

Bahovitiki Florinis

v" Higher Kiin NC than in the sandy soil [more fertile soil]
v FR1% and both rates of CM resulted in significantly higher leaf K content compared to NC and PC




“* Both FR and CM had a positive effect in the nutrition
of the two tested pepper varieties, Bahovitiki and

Florinis, in both soils

Leaf N content increased significantly in both soils and in

both pepper varieties with added FR and CM

% FR1% was as effective as CM2.5% regarding pepper leaf NPK levels in

most cases [except for 3 cases all concerning P]

7

% For FR1% pepper NPK levels were in most of the cases significantly higher than for PC

/

¢ FR seems to be superior to CM: lower application rates (1%) than for CM (2.5%) resulted in

similarly enhanced plant nutritional levels
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Eggplant experiment: April — August 2024

Tsakoniki

Plant species

pot
experiment two local varieties of eggplants

Soil types

* medium-to-heavy textured soil
* sandy soil

Treatments, measurements and replication as per pepper experiment
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