g
HAR
Nutrients recycling and
pollution handling

MCMXXII
VYTAUTAS MAGNUS
UNIVERSITY

Monitoring the impact of Compost on Agricultural Soils
and the Environment in Lielupé River basin (WP5)

Monitoring ativities in Lithuania -2025

Arvydas Povilaitis

Linas Jurevicius, Martynas Zitrys

February 24, 2026
Ceraukste village, Latvia

Co-funded by

the European Union All Rights Reserved. NENUPHAR Project. Grant Agreement

101082169




[ ] ) f

Sites selection
VYTAUTAS MAGNUS

UNIVERSITY

Kirkilai Draseikiai
Uzubaliai Slepsciai
Rinkuskiai
E {
o | Birzai
o BIRZAI
=]
ﬂ NAUJAMIESTIS
T { Obelaukiai
W L-th” 7 gy laciGnai /
ithuania _ } s PABIRZE BIRZY
= peER L ) Balandikiai 4 —
B R i h O G
2
. Klausuciai 1
Liehspé RB VANDENYS
aumenai
3

Dirvonakiai

Bl Demo (monitoring) sites
Co-funded by
the European Union

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169



Agricultural fields

Tile drainage systems & soil sampling sites
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Work miIEStOnes up to November 19, 2024 (start of monitoring)
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Soil textural and chemical composition .=
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° °
Soil composite samples ,
Eminio | Uzsakovo Iinftottmacija apie Tyrimo parametrai ir rezultatai (x=U)** Nutrients
kodas eminj*
Eminio Paémimo vieta pH 1 Judrigjo  |Judriojo kalio]  Bendro Bendro kalio [Azoto (nitratinio Azoto Mineralinio | Bendro azoto
Nr. mol/KCl fosforo (K,0) fosforo (P) |(K) koncentra-| plius nitritinio | (amoniakinio) azoto (N)
Field No suspensijoje (P>0s) koncentra- | koncentracija [cija mg/kg *** suma) koncentracija | koncentracija | koncentracija
' b koncentracija| cija mg/kg | me/kg **** koncentracija mg/kg *¥** mg/kg *** Yo***
Texture mg/kg *** ing/kg ***
D 318I-1 1 Birzy r. Nr.1 74 158 110 434 3499 9.55 3,37 12,92 0,241
D 31SI-2 2 BirZy r. Nr.2 7.2 175 139 450 2749 21,81 2,09 23,90 0.214
1-2 Loamy sand D3ISI3] 3 Birzy r. Nr.3 72 430 260 613 3041 19.73 1,52 21.25 0.143
D 31SI-4 4 Birzy r. Nr.4 7.4 309 227 534 3208 16,30 2,06 18.36 0,170
D 318I-6 6 BirZy r. Nr.24 (6) 6,8 206 156 480 1333 10,91 1,93 12,84 0.154
Tyrimy atlikimo data: 2024-08-28 2024-09-02 2024-08-29 2024-08-29
5-6 Loamy sand
Eminio | Uzsakovo informacija apie Tyrimo parametrai ir rezultatai (x£U)**
kodas éminj* Heaw metals
Eminio Paémimo vieta | Kadmio (Cd) | Nikelio (Ni) [ Svino (Pb) | Chromo (Cr) | Vario (Cu) Cinko (Zn) Gyvsidabrio Organiné
Nr. koncentracija | koncentracija| koncentra- | koncentracija | koncentracija | koncentracija (Hg) medZiaga %
mg/kg ***¥* | mg/kg **** | cijamg/kg | mgkg whokE | mg/kg FrEr mg/kg **** koncentracija .
Field No. P mo/kg #+++ | Organic
Matter
YUa3> LIETUVOS AGRARINIU IR MISKY MOKSL CENTRO D 318I-1 1 Birzy r. Nr.1 .25 14.0 13.10 16.9 7.7 27,1 0,046 6.44
X ] Bl ZEMDIRBYSTES INSTITUTO —
omemERbL Dg AGROCHEMINIY TYRIMU LABORATORIJA D 318I1-2 2 Birzy r. Nr.2 0.24 12,8 11,00 12,0 5,80 22,9 0,037 5.49
VYTAUTAS MAGNUS @ ANALITINIS SKYRIUS D31SI3] 3 Birzy r. Nr.3 0,20 12,20 12.80 122 6.83 28,9 0,028 3.77
UNIVERSITY D3ISl4| 4 Birzy r. Nr.4 0.23 12.4 24.30 14.5 5 25.6 0,035 465
D 318I1-5 5 Biriy r. Nr.16 (5) 0,23 14,6 8.80 26,7 5,70 21,9 0,035 4,59
D 3181-6 6 Birzy r. Nr.24 (6) 0,23 10.80 8.83 10,5 5,30 24,5 0,027 3,16
Tyrimy atlikimo data: 2024-09-04 2024-08-29 2024-08-29 2024-09-09

Co-funded by

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169 the European Union




%

Chemical COmpOSitiOn (composted sludge -2024)

Comparison of Substance Content in Soil and Composted Sludge
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(Amendments by Order No. D1-713 from November 24,

MAC - maximum allowable concentration

Microbiological
indicators:

Clostridium perfringens count
Escherichia coli count

Presence of Salmonella spp.
2020)

mcrmNi Tyrimy parametras Tyrimo
rezultatai
(x£U)**
pH 8,1+0,2
Sausy medziagy kiekis % DM 42,0+0,5
Sausoje medZiagoje:
Organiniy medziagy kiekis % ©rganicMajter 59 (145 8
| 2 3 4 5 s composied | | Bendrojo (suminio) azoto (N) kiekis % |  1,8640,36
Field No. " |Bendras fosforas ( P20s) % 2,650,061
|Bendras kalis ( K>0) % 0,7840.03
Kadmis (Cd) mg/kg 0,4 £0,086
mCd mPb ®Cu NZn MHg Chromas (Cr) mg/kg 9,87+2,28
Nikelis (Ni) mg/kg 7,23+2,49
Svinas (Pb) mg/kg 33,945,52
Varis (Cu) mg/kg 56,6+9,2
Cinkas (Zn) mg/kg 251437
| Y Y I Gyvsidabris (Hg) mg/kg <(,02%**
1 2 3 4 5 6 Composted
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Chemical composition of composted sludge (2025)
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Activity timeline for 2025

UNIVERSITY

January-present April 17-18 May 28 Aug 9- Sept 7 Sept. 5-28
- Continuous Water Quantity - Beans sown in Demo fields Il - Harvesting in Demo fields | - Spreading of
and Quality monitoring; (August 9) and Il (winter wheat); composted sludge
- Samples of soil from all 25-30 t/ha in Demo
demo sites, along with - Collection of samples for fields Il and III;

composted sludge, were sent chemical analysis of grains and
to CIRCE for laboratory study straw;

-Winter wheat sown in
(Paula)

. ) Demo fields II.
- White mustard sown in Demo :
fields Il
- Winter rapeseed sown in Demo . hr/g.,‘,,,-,i

fields | (August 18)

- Harvesting in Demo fields |l
(beans). Collection of samples for
bean grain and stems.

Note: Due to severely wet conditions
during the first decade of August (after
harvesting) at Demo site | compost
application was not possible!
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Composite Sampling Approach in WQ Monitoring

Composite sampling involves combining multiple individual water samples
collected at different times into one mixed sample for laboratory analysis!

/ Subsurface \

drainage system

Benefits:

* Represents average conditions over a defined period;
* More representative (captures variability!);
 Reduces random error;

pen

 Cost-effective; M ditch A

» Especially useful when combined with continuously measured runoff (substance loads!)
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Water chemistry in Drainage outflow (KPIs)
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Nitrogen (N) compounds in Drainage outflow
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Phosphorus (P) compounds in Drainage outflow

PO, mg/L

Ptotal mg/ L
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Chemical parameters in harvested yield

Indicators on a dry matter

Yield, t/ha Demosite | | Inharvested: | poainsop | xo | Poe | K% | cav ‘ Mg% | Na% |Fe mgig|Znmpig I'.“'nnlgl'k;‘ e nmm‘ca-gkg‘ Starch % | Corg, %
| Compost applied | Wheat 1239 | 217 | 0385 | 0476 | 0277 | 0156 0285 | 966 | 31,65 | 1112 | 27.67 |<0,25mgikg |<0,05menkg 698 | 464
Straw | 0714 ]—| 0796 | 0484 | 0.105 | 101 | [932] 688 | 2550 |<0.25mgn|<C.osmeie 46,7
8,1 —
Without compost | Wheat 1206 | 212 | 0335 | 0446 | 0319 | 0154 0306 | 1202 || 3414 | 1037 | 2959 |<0.25mg/kg |<0.05mgkg 701 463
Straw | o670 | 0082 | 0755 | 0528 | 0103 | 1879 |<01mgke| 648] 2332 |<0.25mgng |<0,05mgng 47,15
Demosite Il
4.7 Lo, lied Beans 30,63 4,90 0,754 385 0,304 0,177 0,021 674 <0,1 1427 22,19 1.23 <0,05 44,1 46,19
’ AL LTI Stems [os] (o] [Fond | oo JITEsi [ oass | oos [PERTT <o [ so2 | 2644 [[O][ <005 36 4369
4,3 Without compost,___Beans ; 581 | 0107 | 212 0308 | 0171 | o002 H?ts.a <01 | [1s15 ]| 2091 | 083 | <005 445 45,83
Stems 10,94 1,75 0,141 1,48 1012 0274 0,077 1674 <0,1 1186 1| 2025 | 226 0,05 38 46,11
Demosite il
7 2 7 ’) =
Compostapplied |  Wheat 14320 | 251 | 0422 | o524 [Jo33s || oae9 | 0330 | 1345 [|3180]] 890 | 4284 |<025mghg |<o0smgng | 628 | 468
45 Siran o127 | 0755 | 0459 | 0115 | 1383 | 719 | 570 | 3756 |<0.25mgkg |<0.05mghg | 46,63
22 2 2 >
without compost | 220 | 214 | 0367 | 046 | onos | 013 | 028 | 1379 | 364 |[104] ss |omsmpng |coosmgns | s | ase
Straw | 0461 | 0081 | 0662 | 0411 | 0132 | 1551 || 737 [|3.25 || 3130 |<0.25mgkg  |<0,05mgig 46,81

All Rights Reserved. NENUPHAR Project. Grant Agreement 101082169
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Summary of Observed One-Year Effects
of Composted Sludge Application (KPis-based)

No clear effect on total N losses through drainage water (although there
was a tendency to reduce NH4 losses), but a likely increase in P losses.

Other agricultural factors, particularly mineral fertilizer application and
crop type, may contribute to masking the effect of composted sludge.

QueStlon ' Should effects be expected after one year?

- The effects of composted sludge are generally gradual and CU mulative!
- The impacts are more likely to become evident over the longer term!
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