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Aim of this work

The aim of this study was to evaluate the

biological efficacy of fertiliser derived from

the digestate. For this purpose, the following

points were assessed:

- nutrient availabllity

- the effect of fertilizer on plant growth
parameters

- effect of the fertilizer on plant nutrition
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Fertilizer composition

Tab.1. Fertilizer composition

'9‘}‘

S ne

Macronutrients
Materials P,0 K,0 CaO | MgO SO
1) o) 2™5 2 3
CUO8 | NI o | 6] | [%] | 9] | [%]
FINAL 383 | 857 | 340 | 2002 | 1,99 | 0471 | 6,44
FORMULATION | 438 | 0,86 | +0,51 | #0,30 | +0,30 | £0,071 | 0,97
REQUIREMENT OF
EU 2019/1009 >75% | >2%
REGULATION
Micronutrients Toxic elements
Materials As Cd Cr (VI) Ni Pb
Cu [% Fe [% Mn [% Zn [%
[%] | Fel%] %I | Zn %] | 1ookg) | [me/kg) | [mgkg) | [me/ke] | [mg/ke]
FINAL .’ iy A h23 35,0¢5,2 |1,7340,26| <0,500 |6,97+1,04| <6,00
bl i bl bl i bl < bl bl i bl < bl
FORMULATION | 10056 | +0,051 | +0,0070 | +0,18
REQUIREMENT
OF EU 2019/1009 40 <3 2 50 120
REGULATION .
‘% £ '
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Exiraction tests

Extraction test

Water extraction

EN 15958:2011
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Leachability

Neutral amonium
citrate extraction
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Tab.2. Macronutrient release

Extraction Release (%0)
solution Ca K Mg P S
Water 2.43 10.5 56.4 3.19 30.9
Ammonium |95y | 168 | 100 | 148 | 427
citrate
Tab.3. Micronutrient release
Extraction Release (%0)
solution Cu Fe Mn Zn
Water 0.317 0.004 2.19 0.08
Ammentim 10.8 1.48 22.9 5.06
citrate
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Plant studies

. Model plant: wheat

Fertilization: conftrol with out fertilization (W), reference mineral
fertilizer with similar composition (RF), anaerobic digestate (sanitized)

(AD), granular organic-mineral fertilizer (GF) — each group in 3
replications

Dosage: in relation to nitrogen requirements (170 kg N/ha): 75%,
100% and 150%

Duration: 30 days
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Plant biometric assessment

Tab.4. Results of biometric assesment

Root Root Fresh root g
ETouD N dose Stem length | Chlorophyill length Root area gl . sr’r::sr:
VA cm mg/m? cm cm? mm g g

W - 19.1 + 4,500 347 £ 279p 377 + 56 459+9.6 | 0.387+0.042 3.32 5.90
75 33.9+8.3¢ 419 £ 39¢ 387+ 122 52.6+13.6 | 0.440 £ 0.042 491 21.3
RF 100 34.0+ 6.2 394 + 3935 481+ 187 60.6£21.2 | 0.408 £0.039 6.37 18.3
150 37.0+5.5¢ 428 +21P 326 + 81 427+7.4 | 0.425+0.048 549 202
W s 19.1 + 4,500 347 £ 279b 377 £ 56 459 +9.6 | 0.387 £0.042 3.32 5.90
75 30.2+9.1 405 + 40 467 £117 53.5+150 | 0.362+0.020 3.86 11.4
AD 100 272+9.7 405 + 40 409+118 547 +10.8 | 0.436 +0.056 3.37 9.38
150 302+7.3 401 + 40 377 £ 129 47.9+17.9 | 0.437+0.132 3.78 12.3
W - 19.1 + 4,500 347 + 279p 377 + 56 459+9.6 | 0.387+0.042 3.32 5.90
75 36.0¢7.1a¢c 422 + 240 376+ 169 47.9+188 | 0.412+0.056 435 142
GF 100 34.6 % 6.9°d 437 £ 39b 291 + 148 43.7+19.0 | 0.506 +0.097 4.39 16.4
! g 150 .4, | N, 1 4.9.8¢ .| 420£50° 241 £ 106 28.5£8.5 | 0.413+0.121 2.10 9.21
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Plant biometric assessment

Stem length
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Plant biometric assessment

Stem mass
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RF 75| RF100 RF150 AD7/5 AD100 AD 150 GF/5 GF100 GF 150

Tested fertilizers

Stem mass [g]

=

F|g 5. Stem bioma:

K 0 A A9 ' “ -

.' o ¥ (‘a*\u

P - i -.
‘ . - . - - | 2 "\ ’ ’7

Pl



http://www.1ppt.com/moban/
http://www.1ppt.com/hangye/
http://www.1ppt.com/jieri/
http://www.1ppt.com/sucai/
http://www.1ppt.com/beijing/
http://www.1ppt.com/tubiao/
http://www.1ppt.com/xiazai/
http://www.1ppt.com/powerpoint/
http://www.1ppt.com/word/
http://www.1ppt.com/excel/
http://www.1ppt.com/ziliao/
http://www.1ppt.com/kejian/
http://www.1ppt.com/fanwen/
http://www.1ppt.com/shiti/
http://www.1ppt.com/jiaoan/
http://www.1ppt.com/moban/
http://www.1ppt.com/hangye/
http://www.1ppt.com/jieri/
http://www.1ppt.com/sucai/
http://www.1ppt.com/beijing/
http://www.1ppt.com/tubiao/
http://www.1ppt.com/xiazai/
http://www.1ppt.com/powerpoint/
http://www.1ppt.com/word/
http://www.1ppt.com/excel/
http://www.1ppt.com/ziliao/
http://www.1ppt.com/kejian/
http://www.1ppt.com/fanwen/
http://www.1ppt.com/shiti/
http://www.1ppt.com/jiaoan/

(AR Wroctaw University
of Science and Technology

Plant biometric assessment

Root length
600,00
500,00
E 400,00
£
B 300,00
©
S 200,00
e
100,00

0,00
W  RF75 |RF100|RF150 AD75 AD 100 AD 150 GF75 GF 100 GF 150

Tested fertilizers

Flg 6. Roof Ieng’rh

K 0 A A9 ' “ -

B

.r \" (a*\l

e .
y L : -v’ ; .‘:\ ‘.7

i



http://www.1ppt.com/moban/
http://www.1ppt.com/hangye/
http://www.1ppt.com/jieri/
http://www.1ppt.com/sucai/
http://www.1ppt.com/beijing/
http://www.1ppt.com/tubiao/
http://www.1ppt.com/xiazai/
http://www.1ppt.com/powerpoint/
http://www.1ppt.com/word/
http://www.1ppt.com/excel/
http://www.1ppt.com/ziliao/
http://www.1ppt.com/kejian/
http://www.1ppt.com/fanwen/
http://www.1ppt.com/shiti/
http://www.1ppt.com/jiaoan/
http://www.1ppt.com/moban/
http://www.1ppt.com/hangye/
http://www.1ppt.com/jieri/
http://www.1ppt.com/sucai/
http://www.1ppt.com/beijing/
http://www.1ppt.com/tubiao/
http://www.1ppt.com/xiazai/
http://www.1ppt.com/powerpoint/
http://www.1ppt.com/word/
http://www.1ppt.com/excel/
http://www.1ppt.com/ziliao/
http://www.1ppt.com/kejian/
http://www.1ppt.com/fanwen/
http://www.1ppt.com/shiti/
http://www.1ppt.com/jiaoan/

(AR Wroctaw University
of Science and Technology

Plant biometric assessment

Root area
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Plant biometric assessment

Root mass
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Plant biometric assessment
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Tab.5. Results of biomass analysis

Plant biomass analysis

N dose N P K Cu Mn In Fe
Group
% % mg/kg d.m. % mg/kg d.m.
w - | 126 £003 | sigox777 | 3svxoss | 67 E | POF | eaax97 | 221£33
75 | 189 £019 | 9130£1370 | 5324079 | 10916 | 2T | 719+108 | 226+ 34
RF 100 | 197 £020 | 95201430 | 5212078 | °J5" | 55T | 705+ 106 | 250+ 37
150 | 2.55+£025 | 12400 £1860 | 5152077 | 6F | 0 F | 823123 | 217433
W : 126 £013 | 5180777 | 389058 | 78F | BOF | g4ax97 | 221433
75 |284+028 | 3770+566 | 4s3x067 | OO0 | BLEF | is2+23 | 250437
AD 100 | 301£030 | 3600539 | 445066 | ‘o2 | YT F | s83+87 | 462+ 69
150 | 386039 | 39104587 | 534x079 | 0 | BOF | 453498 | 356+ 53
W : 126 £013 | 5180777 | 389058 | 7eF | BOF | e4ax97 | 221+ 33
75 | 2524025 | 4360 +654 | 4784071 | SeoE | F%SF | 400490 | 519478
oG | 100 3 " +767 | 490 +073 S‘fgsi NIE | 782117 | 424 £ 64
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Conclusion
1. The obtained fertilizer meet the quality requirements of the

legislation.

2. The resulting fertilizer are characterised by favourable availability
of nutrients.

3. The resulting fertilizers have a positive effect on plant growth
parameters in the early growth stage and on plant nutrition.

4. Biological effectiveness should be assessed over the full growing
seqason
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