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Fertilizer "Agrolinija-S" effect on corn yield and its quality
REPORT 2019
1. Testers and location:
Alexander Stulginsky University
2. Fertilizer: Organic fertilizer-biostimulant - Agrolinija-S
3. Culture under study: Corn, hybrid Talisman
4. Soll
4.1. type: loam;
4.2. mechanical composition: loose sand:

4 .3. humus content: 1.58%;

4.4. Acidity: pH 5.40;
4.5. availability of macro- and microelements: P205 - 410 mg / kg, K20 - 180 mg / kg. The content of
mobile forms of copper (1.0 M HCI) - 2.0 mg / kg, zinc (Zn) (1.0 M HCI) - 3.3 mg / kg, manganese
exchange (1.0 M KCl) - 2.6 mg / kg, water-soluble boron - 0.65 mg / kg.

5. Agrotechnical test conditions:

5.1. precursor of the plant on which the tests are carried out: spring barley;

5.2. tillage: plowing to a depth of 25 cm (17.10.2018), tillage to a depth of 12 cm (10.04.2019);

5.3. Application of fertilizers: mineral fertilizers (long-term): basic - phosphorus - 60 kg / ha, potassium -
150 kg / ha (2018-10-17), nitrogen - 140 kg / ha (2019-04-10);

organics: cattle manure 60 t/ ha (2018-10-17);
5.4. Sowing date: 2019-04-12;
5.5. sowing rate: 100 thousand/ pl. seeds / ha;

5.6. the name and time of the activity of crop care (planting): treatment with the herbicide Meister Power
- 1.51/ ha (2016-10-05);

6. Agrometeorological test conditions (general characteristic):

Precipitation in mm during the growing season: long-term average - 311 mm, in the test year - 232 mm.
Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 ° Cis 2134 ° C, in the test year - 2432 ° C.

In general, meteorological conditions during the corn growing season were arid, since during that period
the air temperature was above the long-term average values, and the amount of precipitation was below
the long-term average values.
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7. Type of study: field.

8. Size (m2) and plot allocation: total plot area 56 m2, accounting area of the plot 37.8 m2, distribution
of the plot at random;

number of repetitions of the experiment: 4 times.

9. Test scheme:

9.1. plot variant: N12oPeoK1s0 +60 t / ha of cattle manure —Background;

9.2. Background + test fertilizer: Agroline-S - norm -2.0 | / ha.

10. Duration of fertilizer application: vegetation of plants

Dates: 06/04/2019, 06/06/2019

11. Fertilizer spraying method: spraying through the leaves

12. During the application of fertilizers in the phase of plant development: 1 - 5-6 leaves, 2 - 8-10 leaves.

13. Information on the compatibility of tested fertilizers with other fertilizers, plant protection products and
other substances: not studied.

14. Identified side effects: not observed.
15. Information on the effect of fertilisers on biochemical product quality indicators:

The use of fertilizers Agrolinia-S, in comparison with the background variant, significantly
increased the nitrogen content in corn grains (0.12%) and, accordingly, green and digestible
proteins. The levels of phosphorus (0.03-0.04%) and Potassium (0.03%) also increased. (Table 1)

Table 1. The effect of "Agrolinija-S" fertilizers on the quality indicators of corn grains

Options Crude digestible | N,% in P205,% in | K20,% in
protein,% | proteins,% | dry mass | dry mass | dry mass

N140PsoK150 + 60 t / ha | 7,91 6,41 1,33 0,28 0,4

cattle manure

-Background

Background + 8,63 7,00 1,45 0,32 0,43

Agrolinija-S

16. Assessment of the economic efficiency of fertilizers (with the indication of the minimum significant
difference):

In the course of research, it was found that spraying through the leaves, fertilizer Agrolinia-S,
increased the yield of corn grains by 1.7 t / ha compared to the background version (Table 2).

Table 2. The effect of Agrolinija-S fertilizers on the yield of corn grains.
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Agrolinija-S

Options Yield t /ha, Additive in Additive in
comparison with the | comparison with the
background, t/ha background, %

N140PeoK150 + 60t/ ha | 16,8

cattle manure

-Background

Background + 18,5 1,700 10,2

ka

When carrying out two sprayings with Agrolinia-S fertilizers, there was a tendency to increase the mass
of one cob, grain from one cob , as well as 1000 grains (Table 3).

Table 3. The effect of Agrolinija-S fertilizers on the structure of corn crops

Options mass, g
single cob, g grain from the | 1000 Grain, g
cob, g
N140PsoK150 + 60 t / ha cattle 226 159 305,9
manure
-Background
Background + Agrolinija-S 245 173 315,3

17. Conclusion:

Fertilizer "Agrolinia-S™ additional application when fertilizing through the leaves to background
fertilizing for corn crops, at the stages of 5-6 and 8-10 leaves, increased the grain yield by -1.7 t /

ha. or 10.2%.
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Fertilizer "Agrolinija-S" effect on the yield of perennial misty grasses and its quality

REPORT 2019
1. Testers and location:

Alexander Stulginsky University
2. Fertilizer: Organic fertilizer-biostimulant - Agrolinija-S

3. Culture to be tested: misty grasses, matthews + clover, year of second replanting
4. Soil

4.1. type: loam;

4.2. mechanical composition: loose sand;
4.3. humus content: 1.55%;

4.4. acidity: pH 6,9;

4.5. supply with macro- and microelements: P205 -
271 mg/ kg, K20 - 150 mg / kg. The content of
mobile forms of copper (1.0 M HCI) - 1.9 mg / kg, zinc (Zn) (1.0 M HCI) - 4.5 mg / kg, manganese
exchange (1.0 M KCl) - 1.5 mg / kg, water-soluble boron - 0.75 mg / kg.

5. Agrotechnical test conditions:

5.1. precursor of the test plant: maize;

5.2. tillage: -

5.3. Fertilization (by f.weight): nitrogen - 60 kg / ha, phosphorus - 60 kg / ha, potassium - 150 kg / ha
(in two times);

5.4. term, method of sowing: in the crop (barley);

5.5. sowing rate: 30 kg / ha in the mixture;

5.6. name and time of the crop care (planting) activity: not carried out;
6. Agrometeorological test conditions (general characteristic):

Precipitation in mm during the growing season: long-term average - 355 mm, per year of testing -
284 mm.
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Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 ° C is 2458 ° C, in the test year - 2739 ° C.

In general, meteorological conditions during the growing season of perennial grasses were arid, since
during this period the air temperature was above average long-term values, and the amount of
precipitation was below the average long-term values.

7. Type of study: field.

8. Size (m2) and field distribution: the total area of the field is 50 m2, the reference area of the field is
24 m2, the method of field allocation is random;

number of repetitions of the experiment: 4 times.

9. Scheme of experience:

9.1. option: N60K150 - background;

9.2. test fertilizers: Agrolinija-S - 21/ ha.

10. Duration of fertilizer application: in the vegetation of plants.

Spraying dates: 2019-04-15, 2019-06-06, 2019-07-15

11. Fertilizer spraying method: spraying through the leaves.

12. Stages of plant development through fertilization: 1st - spring regrowth, 2nd - after the first
mowing, 3rd - after the 2nd mowing.

13. Information on the compatibility of tested fertilisers with other fertilisers, plant protection products
and other substances: not examined.

14. Identified side effects: not observed.

15. Information on the effect of fertilisers on biochemical product quality indicators:

When carrying out three fertilizations of perennial misty grasses through the leaves with fertilizers
Agrolinia-S, an increase in the amount of nitrogen and digestible proteins was observed (Table 1).

The use of Agrolinija-S in comparison with the background did not significantly affect the content of
phosphorus and potassium in the dry mass of legume grasses.
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Table 1. The effect of the compound fertilizer "Agrolinija-S" on the quality indicators of the dry mass
of perennial misty grasses (average of two mowings)

Options Digestible N, % P20s5, % K20,%
proteins, %

N60K150 - 13,2 2,75 0,27 2,22

background

Background + 13,5 2,8 0,28 2,21

Agrolinija-S

16. Assessment of the cost-effectiveness of fertilisers (with an indication of the least significant
difference):

Fertilizer Agrolinia-S, increased the yield of green mass of perennial misty grasses by 5.7 t/ ha (Table
2).

Table 2. The effect of Agrolinija-S fertilizers on the yield of perennial misty grasses (the sum of two
mowings)

Options Harvest, Harvest supplement,
t/ha t/ha
N60K150 - background 30,9
Background + Agrolinija-S 36,6 5,7

HCPos 23,3

17. Conclusion:

Fertilizer "Agrolinija-S" additional application when fertilizing through the leaves to
background fertilizing, spraying through the leaves three times, -in the phase of spring
regrowth, after the first and second mowing, the yield of green mass of perennial misty grasses
increased by 5.7 t / ha or 19%.
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Santrauka

Lauko eksperimento su zirniais ,,Respect” taikant skirtingas sékly apvélimo ir papildomo treSimo
per lapus produktu ,,Agrolinija-S*, bei skirtingus tresimo NPK trgSomis lygius atliktas 2019 metais
LAMMC Zemdirbystés institute. Zirniy derlingumas sieké 3,356 — 3,479 t/ha. Grady kokybiniai
rodikliai — 1000 griidy masé ir baltymingumas variavo paklaidy ribose. 2019 mety Zemés tikio augaly
vegetacijos sezong galima apibidinti kaip itin sudétingg — pavasaris ir pirmoji vasaros pusé buvo sausi,
su aukS$tesnémis temperatiromis nei jprastai, o tai galéjo limituoti Zirniy produktyvumo potencialo

iSnaudojima ir riboti tiriamojo produkto efektyvumo potenciala.

Tikslas
Lauko eksperimente jvertinti produkto ,,Agrolinja-S* skirtingy panaudojimo technologijy

skirtinguose tre§imo fonuose efektyvuma zirniy produktyvumui ir gridy kokybiniams rodikliams.

Metodai ir salygos
1. Eksperimentinés salygos
1.1. Bandymo salygos

Bandymo tipas Lauko bandymas

Augalas Zirniai

Veisle ,»Respect

Priessélis Vasariniai kvieciai

Naudoti pesticidai Herbicidai: Fenix, norma 3,0 I/ha;

Insecticidai: Decis, norma 0,15 I/ha;

Dirvos tipas karbonatingasis giliau stagniSkas iSplautzemis (IDj2-k -
Calc(ar)i-Endohypostagnic Luvisol). Granuliometriné sudétis —
smélingas lengvas priemolis. Dirvozemio pHkc. artimas
neutraliam, jame santykinai maZai organiniy medZiagy ir
vidutiniskai augaly pasiekiamo fosforo ir kalio.

Dirvos dirbimas Tradicinis

Séjos data 2019 m. balandzio 18 d.

Seklos norma 280 kg ha™

Tarpueiliy plotis 125cm

Tresimas TreSimo fonai pagal techninéje uzduotyje numatytus fonus,

naudotos NPK 7-20-28 trasos.

1.2. Bandymo schema ir planas (laukeliy iSdéstymas)
Lauko bandymas vykdomas 4-iais pakartojimais. Pradinis laukelio dydis — 20 m? Apskaitomas

laukelio dydis — 15 m?.

Variantai:

1 var. 100 % NPK traSos;

2 var. 100 % NPK traSos + 2 purSkimai organinémis tragSomis;

3 var. 70 % NPK trasos + sékly apvélimas ir 2 organiniy trasy purSkimai per lapus;
4 var. 50% NPK traSos + s¢kly apvélimas ir 2 organiniy traSy purskimai per lapus;



Zirniy foninis treSimas pries séja:

esant 100%: NPK 7-20-28 — 400 kg/ha; azoto norma ~N30;
esant 70%: NPK 7-20-28 — 280 kg/ha; azoto norma ~ N20;
esant 50%: NPK 7-20-28 — 200 kg/ha; azoto norma ~ N15.

Laukeliy 18déstymo planas:

Zirniai
4 2 1 3 2 4 1 3
1 3 4 2 1 2 3 4

2. Stebéjimy budas, registravimas ir matavimas
2.1 Meteorologiniai duomenys

2019 mety pavasaris buvo nejprastai sausas. Balandzio mén. meteorologinés salygos buvo itin
ekstremalios — krituliy nebuvo i$ vis, o vidutiné ménesio temperatiira buvo aukstesné nei klimatiné
norma, ypatingai $iltas oras buvo III -aja balandZio dekada (1 lentel¢). Geguzés ménesio pradzioje orai
gerokai atvéso, naktimis pasireiske Salnos, o krituliy kiek daugiau buvo tik geguzés pabaigoje. BirZelis
vél buvo gerokai Siltesnis ir veik be didesnio lietaus. Liepos ménuo Siltesnis nei jprastai, krituliy buvo,
tadiau maZiau nei jprastai turéty biti. Silti ir sausi orai labai spartino augaly vystymasi ir brendima, taip

limituodami augaly produktyvumo potencialo iSnaudojima.

1 Lentele. Meteorologiniai duomenys, fiksuoti 2019 metais Dotnuvos meteorologijos stotyje.

Ménuo Dekada Oro temperatira, °C Krituliai, mm
Dekados Standartiné Dekados Klimatinés norma
klimatiné norma
2019 m.
Sausis Vidurkis -4.4 -55 48,8 30.6
I -4,3 23,5
| -2,4 12,3
1 -6,4 13,0
Vasaris Vidurkis 1,2 -4.6 39,2 25.7
I 0,5 26,6
I 2,2 12,6
1] 0,7 0
Kovas Vidurkis 3,3 -0.8 37,8 27.9
I 2,5 16,9
I 2,6 13,6
] 4,8 7,3
Balandis Vidurkis 8,9 5,6 0 36,8
I 5,8 0
| 6,7 0
1l 14,2 0
Geguzé Vidurkis 12,9 12,3 55,4 52,2




I 8,6 8
1 14,3 4,7
i 15,5 42,7
Birzelis Vidurkis 20,6 15,8 16,1 62,3
I 19,9 01
1 21,9 16,0
i 20 0
Liepa Vidurkis 17,3 17,0 66,0 74,7
I 15,2 19,4
1 16,5 22,4
i 20,1 24,2
Rugpjitis Vidurkis 18,2 17,2 107,0 62,0
I 16,4 48,7
I 19,0 3,1
i 19,1 55,2

2.2. Stebéjimuy tipas, laikas ir daZnumas

Bandymas darytas laikantis LAMMC Zemdirbystés institute taikomy lauko eksperimenty atlikimo
metodiky.

2.3. Derlius

Zirniy derlius nukultas kombainu ,,Wintersteiger Delta® 2019 m. liepos 19 d. Zirniy
baltymingumas nustatytas analizatoriumi ,,Infratec*. 1000 sékly masé nustatyta vadovaujantis ZUM ir

VAT patvirtinta ,,Zemés wikio augaly veisliy tikinio vertingumo tyrimy metodika‘.

2.4. Duomenuy statistiné analizé

Derliaus ir kity kokybiniy rodikliy statistiné analiz¢ buvo atlieckama taikant vienfaktorine
dispersing analize¢ (ANOVA), (Clewer and Scarisbrick, 2001). Esmingumo nustatymui naudoti tokius
kriterijai — FiSerio kriterijus (F), Stjudento kriterijus (t). Esmingumo lygis darbe naudotas p<0,05.

3. Rezultatai
2019 m. zirniy derlingumas pasieké 3,356 — 3,479 t/ha priklausomai nuo taikytos technologijos ir

treSimo lygio (2 lentelé). Nors statistiSkai esminiy skirtumy tarp varianty nenustatyta, taciau 4-ajame
variante kur naudota tik 50 % NPK tragSy norma ir pasélis purkstas 2 kartus ,,Agrolinija-S* produktu,
derlingumas buvo 3,7 % didesnis nei kontrolinio varianto. Derlingumo rezultatai rodo, kad mazinant
NPK trasy norma ir apveliant séklas ,,Agrolinija-S* produktu derlingumas did¢jo 2,2 — 3,7 %. Galima
daryti prielaida, kad apvélus séklas produktu ,,Agrolinija-S* ir séklai patekus i dirvozemj, produkte
esantys komponentai padéjo aplink séklas susikurti palankia terpg, kuri paskatino Sakny gumbeliams
susidaryti reikalingy mikroorganizmy veikla, kuri efektyviai veiké produktyvuma. Taip pat esant
drégmés stygiui papildomas trgsimas per lapus ,,Agrolinija-S“ produktu leido efektyviau augalams

jsiavinti reikalingas maisto medziagas.



Zirniy baltymingumas tarp varianty neturéjo esminiy skirtumy, tadiau didziausias buvo 4-ajame

variante — 1,4 proc. daugiau nei kontroliniame variante. 1000 griidy masé tarp varianty skyrési 0,1 — 0,6

% 1ir variavo paklaidy ribose.

2 lentelé. Zirniy derlingumas ir griidy kokybiniai rodikliai, 2019 m.

. Derlius, % nuo 1000 grudy % nuo - % nuo
Variantas t/ha kontrolés masé, g kontrolés Baltymai, % kontrolés
1. 100 % NPK trasos 3,356 ab 100 250,75 Db 100 219ab 100
2. 100 % NPK traSos + 2
purskimai organinémis 3,379 ab 100,7 249,31 ab 99,4 22,1ab 100,9
tragSomis
3. 70 % NPK trasos +
s¢kly apvelimasir2 | 34294 | 1022 250,42 ab 99,9 21,9 ab 100,0
organiniy tragSy
purskimai per lapus
4. 50 % NPK trasos +
sékly apvelimas ir 2 3,479 b 103,7 249,93 ab 99,7 222b 101,4
organiniy trasy
purskimai per lapus
Vienodomis raidémis pazyméti rezultatai néra statistiskai esmingai skirtingi.

ISvados
Lauko eksperimento su zirniais, kuriame taikytos skirtingos produkto ,,Agrolinja-S* panaudojimo

technologijos ir NPK trady normos, atlikto 2019 metais LAMMC Zemdirbysté institute rezultatai
parodé¢, kad derlingumas tarp varianty variavo paklaidy ribose, o skirtumai sieke iki 3,7%. DidZiausias
zirniy grady derlingumas pasiektas 4 variante, kur prie$ séja panaudota 50% NPK tragsy lyginant su
kontroliniu variantu, o Zzirniy sékla buvo apvelta produktu ,,Agrolinija-S*, o augaly papildomam
treSimui per lapus ,,Agrolinija-S* panaudota 2 kartus. Gridy kokybiniai rodikliai — baltymingumas ir
1000 sekly masé tarp varianty variavo paklaidy ribose, ir esminiy skirtumy neturéjo.

Apibendrinant gautus Zirniy derlingumo rezultatus, galima daryti i§vada, kad produktas ,,Agrolinija-
S*“ turéjo teigiamy tendencijy zirniy produktyvumo didéjimui, taciau i$ vieneriy mety lauko
eksperimenty rezultaty sudétinga padaryti korektiSkas iSvadas apie panaudoty priemoniy efektyvuma
atskleidziant augaly produktyvumo potencialg, nes neretai ir meteorologinés salygos lemia lauko
bandymo rezultatus. Tikétina, kad esant palankesnéms meteorologinéms salygoms augaly vegetacijos

metu labiau iSryskéty tiriamojo produkto efektyvumas Zirniy produktyvumui.



EIP projektas ,,Tvarus Zemés iikis — tvarus dirvoZemis ir augaliné Zaliava*

Pagrindinis tyrimy tikslas — panaudojus sukurtas inovatyvias granuliuotas ir skystas organines
tragSas gerinti dirvozemio agrochemines savybes, didinti jo biologinj aktyvuma, uztikrinant dirvozemio
derlingumo didéjima, humuso kaupimasi dirvoZzemyje, likviduojant dirvozemio degradacijos procesus,
uztikrinant gausesnius ir geresnés maistinés kokybés Zemés tkio augaly derlius, didinant @ikininky tkiy

ekonominj efektyvumg ir konkurencinguma rinkoje.

EIP projekto tyrimai buvo atlikti Siuose tikiuose:
e Vytauto Racicko ckologinés gamybos tikis (Vytauto g.10, Purvininky k., Prieny r.);

e Violetos Giknienés intensyvios gamybos ikis (Draugystés g. 17, Padotnuvys, Kédainiy
rajonas.).

Tyrimai buvo vykdomi su $iy riiSiy Zemés oikio augalais:
Vytauto Racicko ekologinés gamybos ukyje (Vytauto g.10, Purvininky k., Prieny r.,)
buvo auginamos ir tiriamos $ios darzoves:
e Valgomoji morka (Daucus carota L.) veisle ‘Nantes 3’;
e Aliejinis molitigas (Cucurbita pepo var. oleifera) veislé ‘Miranda’;
e Valgomoji bulvé (Solanum tuberosum) veislé ‘Vineta’;
e Darziné pupele (Phaseolus vulgaris L.) veislé ‘Zlota saxa’;
e Valgomasis svogiinas (Allium cepa) veislé ‘Sturon’.
Trasuy naudojimas darZovéms:

Gelinés organinés trasos Biogelis buvo naudojamas pries sé€ja/sodinima, islaistant j dirva po 301
ha'!. Purskimai buvo atliekami kai dirvos temperatiira sieké ne maziau kaip 8-10 °C. Taip pat traSos buvo
naudojamos vegetacijos metu: per lapus buvo purSkiama anksti ryte arba vakare, nevéjuota diena.

Darzinés zemaiigés pupelés buvo purSkiamos 2 kartus tragSomis: dviejy pory lapeliy tarpsnis
ir Zydé¢jimo pradzioje, skiedimo norma 1:100.

Valgomosios morkos buvo purSkiamos 2 kartus traSomis: 3-4 lapy tarpsnis ir po 15 dieny,
skiedimo norma 1:100.

Aliejiniai molitigai buvo purSkiamos 2 kartus tragSomis: 4-6 lapeliy tarpsnis arba 3-5 dienos po
daigy sodinimo ir zydé¢jimo pradzioje, skiedimo norma 1:100.

Valgomieji svogiinai buvo purSkiamos 2 kartus tragSomis: susiformavus lapijai ir po12-15 dieny,

skiedimo norma 1:100.



Bulvés buvo purSkiamos 2 kartus tragSomis: susiformavus lapijai ir zydéjimo pradzioje, skiedimo

norma 1:200.

Violetos Giknienés iikyje (Draugystés g. 17, Padotnuvys, Kédainiy rajonas.) buvo auginami ir

tiriami $ie kultiriniai augalai:

Zieminiai kvieciai veislé ‘Inforner’;

Zieminiai rapsai veislé ‘Dominator’.

TrasSuy purskimo variantai:

1. Kontrolé vanduo 100 1 ha'!;
2. Agrolinija S 3.0 1 ha';
3. Biogelis 30 1ha'l;
4. Makaltizas 30 1 ha'l.
ISpurskimas preparaty buvo vykdomas 40-45 cm dirvos gylyje. Bendras iSpursSkimo tirpalo kiekis
100 I ha™.

Eksperimentinio laukelio dydis 1 m?. Zieminiy kvie&iy ir rapsy éminiai imti i§ trijy atsitiktiniy

viety ir tada derlius pasvertas.

Augalinése Zalisvose standartiniais metodais buvo nustatyta:

apskaiciuotas valgomyjy bulviy, morky Sakniavaisiy, molitigy, svoguny, darziniy Zemaiigiy
pupeliy derlius t ha™! — pasveriant jy mase i§ eksperimento laukelio;

sausyjy medziagy kiekis % — dZiovinant méginius 105 °C temperatiiroje iki nekintamos mas¢s
(LST ISO 751:2000);

baltymy kiekis % — Kjeldalio metodu (LST 1532:1998);

peleny kiekis % — gravimetrijos metodu, tiriamg medziagg sausai sudeginus (Januskevicius ir
Mikulionien¢, 2004);

lastelienos kiekis % — Henebergo-Stomano metodu (Methodenbuch — VDLUFA, 1983-1999);
bendras fenoliniy junginiy kiekis — spektrofotometriniu metodu, naudojant Folin — Coicalteu
reagenta.

vitamino C kiekis — Murio metodu (LST ISO 6557- 2:2000);

B-karoteno kiekis - karoteno kiekis nustatytas spektrofotometriniu metodu (LST ISO 6558-
2:2002);

Javy griiduose standartiniais metodais buvo nustatyta:



e Zieminiy rapsy ir kvie¢iy derlingumas t ha™! apskaic¢iuotas — pasveriant jy mase i$ eksperimento
laukelio;

e sausyjy medziagy kiekis % — dZiovinant méginius 105 °C temperattroje iki nekintamos maseés
(LST ISO 751:2000);

e baltymy kiekis % — Kjeldalio metodu (LST 1532:1998);

e peleny kiekis % — gravimetrijos metodu, tiriamg medziagg sausai sudeginus (Januskevicius ir
Mikulionien¢, 2004);

e lastelienos kiekis % — Henebergo-Stomano metodu (Methodenbuch — VDLUFA, 1983-1999).

Tyrimo duomeny statistinés analizés metodai

Tyrimy duomenys jvertinti dispersinés analizés metodu (ANOVA), naudojant kompiutering
programg STATISTICA. Statistinis patikimumas tarp duomeny buvo jvertintas FiSerio LSD testu,

kuomet patikimumas didesnis nei 95% (p < 0,05).

REZULTATAI

TreSimo jtaka valgomuyju bulviy veislés ¢ Vineta’ stiebagumbiy kokybei ir
derlingumui

Ekologiniuose tikiuose pagrindiné augaly maisto medziagy (NPK) balanso reguliavimo priemoné
yra natiralios organinés tragSos: méSlas, kompostas ir jvairios kitos natiiralios kilmés mineralinés
medziagos (Tripolskaja, 2005; Pekarskas ir Bicius, 2009). Labai svarbu yra subalansuoti zemés tkio
augaly mityba, kuri yra pagrindiné ilgalaikio produktyvumo salyga (Ahlvik, Ekholm, Hyytidinen, &
Pitkédnen, 2014).

Bulvés — vienas dazniausiai Respublikoje auginamy augaly. Jy plotai Lietuvoje uzima 5,0-5,2 %
visy paseliy. Tai —reikliis dirvozemiui ir meteorologinéms saglygoms augalai. Joms tinka geros struktiros,
humusingi dirvoZzemiai. Bulviy derlius glaudziai susietas su vegetacijos periodo orais, dirvoZemio
savybémis, paséliy prieZidira ir mityba (Antanaitis ir Svedas, 2000).

TreStuose ir netreStuoe dirvoZzemiuose matomas bulviy gumbuose sukaupty sausyjy medziagy,

baltymy, vitamino C kiekio ne esminis pamaz¢jimas, o lgstelienos, mineraliniy medziagy ir krakmolo



padidéjimas (1 lentel¢). Bulviy patreSimas turéjo esminés jtakos tik bendro fenoliniy junginiy

kiekio padidéjimui.

1 lentelé. TreSimo jtaka bulviy vesilés ‘Vineta’ stiebagumbiy kokybés rodikliams

TreSimo variantai

Rodiklai Netresta (kontrolé) Tresta
Sausosios medziagos, % 20,53 a 20,07 a
Baltymai, % 6,66 a 6,55 a
Lasteliena, % 2,15a 221a
Mineralinés medziagos, % 5,16 a 5,62 a
Krakmolas, % 17,62 a 17,83 a
Bendras fenoliniy junginiy kiekis, mg 100 g’ 29,25b 31,35a
Vitaminas C, mg 100 g! 1,65a 1,69 a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abécélés raidémis,

statistiskai patikimai skiriasi, kai p<0,05

Pagal Lietuvos rinkos prekiy (paslaugy) kokybés priezitiros priemoniy maistiniy bulviy kokybés

reikalavimus (D¢l maistiniy bulviy kokybeés..., 2002) bulviy gumbai skirstomi j keturias frakcijas:

smulkius — iki 40 mm; vidutinius — 40-80 mm; stambius — nuo 80 ir daugiau mm. Smulkios frakcijos

bulviy stiebagumbiy trestame dirvoZzemyje surinkta esmingai daugiau, bei jy masé buvo esmingai didesné.

TraSu panaudojimas esmingai padidino stambiy stiebagumbiy mase, taciau vidutinio dydzio

stiebagumbiy skaiciui ir maisei esminés jtakos neturéjo.

2 lentelé. Tresimo jtaka valgomyjy bulviy vesilés ‘Vineta’ vieno kero stiebagumbiy kiekiui ir masei

Stlebaqumb Stiebagumbiy Smulkiy Smulkiy Vldutvlplo Vldutjplo .Stamblq . Stamvl?lq
.. iy skaicius, ) ) . . . dydzio dydzio stiebagumbi dydzio
TresSimo mase, g stiecbagumbi | stiebagumbi . . . . .
. ) vnt. - o stiecbagumbi | sticbagumbi | y (nuo 80 g) | sticbagum
variantai y (iki 40 g) y (iki 40 g) oy .
s . y (40-80 g) y (40-80 g) | skaiCius, vnt. | biy (nuo
skai¢ius, vnt. masé, g . .
skaiCius, vnt. masé, g 80 g) masé
Netresta 8,00 a 715,05 b 1,00 b 24,07 b 329a 212,98 a 371a 486,28 b
(kontrolé
)
Tresta 8,86a 788,70 a 1,71 a 46,24 a 243 a 142,42 a 4,71 a 599,54 a

[Saugintas bulviy stiebagumbiy derlius buvo esmingai 9,33 proc. didesnis treStame dirvozemyje

nei kontrolinio varianto bulviy derlius (1 pav.).




40

35,49 a

35 32,18b
30

25
20
15
10

Derlingumas, t ha'!

W

Netresta (kontrolé) Tresta

Pastaba: duomeny vidurkiai pazymeti skirtingomis mazosiomis abécélés raidémis, statistiSkai patikimai skiriasi,
kai p<0,05

1 pav. Tresimo jtaka valgomyjy bulviy vesilés ‘Vineta’ stiecbagumbiy derlingumui

TreSimo jtaka aliejiniy molitguy veislés ‘Miranda’ vaisiy kokybei ir derlingumui

Siekiant darZzo augaly sortimento optimizavimo, patartina auginti jvairiy veisliy molitigus,
pasizymin¢ius vertingomis savybémis zmogaus organizmui. Ekologiskai, t.y. be sintetiniy cheminiy
medZiagy, uzauginti molitigai atitinka visus sveikai aplinkai ir mitybai keliamus reikalavimus. Jie
priskiriami prie nedidelj nitraty kiekj kaupianciy darzoviy (200-280 mg kg ), yra nekaloringi 100 g
energetine verte — 15-29 kcal, turi nemaZzai biologiSkai aktyviy medZiagy, pasiZymi dietinémis ir

gydomosiomis savybémis.

Aliejiniu moliigy auginime panaudotos traSos buvo efektyvios sausyju medziagy,
lastelienos ir B-karoteno kiekiui, kurj padidino atitinkamai 21,0, 6,20 ir 14,5 proc., taCiau baltymy
kiekiui esmings jtakos neturéjo (3 lentelé). Kai tuo tarpu bendras fenoliniy junginiy ir vitamino C kiekis

treSimo fone netgi esmingai pamazéjo.



3 lentelé. TreSimo jtaka aliejiniy molitigy veislés ‘Miranda’ vaisiy kokybés rodikliams

e TreSimo variantai
Rodikliai Netresta (kontrolé) Tresta
Sausosios medziagos, % 7,16 b 9,06 a
Baltymai, % 2,92 a 2,49 a
Lasteliena, % 18,15 b 19,35 a
Mineralinés medziagos, % 5,59 a 592 a
Bendras fenoliniy junginiy kiekis, mg 100 g! 90,82 a 82,06 b
B-karoteno kiekis, mg kg™! 6,55b 7,66 a
Vitaminas C, mg 100 g’! 7,04 a 4,75b

Pastaba: duomeny vidurkiai pateikti toje pacioje eiluteje pazymeéti skirtingomis mazosiomis abécélés
raidémis, statistiSkai patikimai skiriasi, kai p<0,05

Aliejiniy molitigy suminis derliingumas apskaiciuotas vaisiams pasiekus vartojimo branda.

Molitigy derlius priklauso ne tik nuo meteorologiniy salygy, tre§imo, bet ir pasirinktos veislés.
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Pastaba: duomeny vidurkiai pazyméti skirtingomis mazosiomis abécélés raidémis, statistiskai patikimai skiriasi,
kai p<0,05

2 pav. Tresimo jtaka aliejiniy molitigy veislés ‘Miranda’ vaisiy derlingumui

Rezultatai rodo, kad molitigy derliui esminés jtakos turéjo treSimas ir jis buvo 1,07 karto

didesnis nei netreStuose plotuose (2 pav.).



TreSimo jtaka valgomuyju morkuy veislés ‘Nantes 3’ Sakniavaisiy kokybei ir
derlingumui

Morky Sakniavaisiy kokybe lemia ne tik genotipas, bet ir augimo saglygos, tr¢Simas, dirvozemis
ir kt. Ekologiskai auginant morkas, labai svarbus jy treSimas. Jei truksta maisto medziagy, iSauginamas
mazesnis ir prastesnés kokybés Sakniavaisiy derlius. Kiekvienos veislés morkos skirtingai reaguoja |
augimo salygas, séjos laikg (Salo ir kt., 2001; Zalatorius ir kt., 2006; Pekarskas, 2008). Todél vienas
svarbiausiy uzdaviniy Siuolaikiniame Zemés iikyje yra sukurti ekologiskai Svarias darzoviy auginimo
technologijas, neterSiancias aplinkos, nenualinancias dirvozemio, iSsaugancias dirvozemiy derlumg ir
leidZiancCias auginti Svarig ir kokybiska produkeija.

Panaudotos tragSos buvo neefektyvios morky Sakniavaisiy sausyjy medziagy, mineraliniy
medziagy, lastelienos ir vitamino C kiekiui ir esminés jtakos neturéjo (4 lentelé¢). TreSimas turéjo
teigiamos jtakos B-karoteno ir baltymy kiekiui morkose, kai tuo tarpu bendras fenoliniy junginiy

kiekis tresSimo fone netgi esmingai pamazéjo 11 proc.

4 lentelé. TreSimo jtaka valgomyjy morky veislés ‘Nantes 3’ Sakniavaisiy kokybés rodikliams

o TreSimo variantai
Rodikliai Netresta (kontrol¢) Tresta
Sausosios medziagos, % 13,80 a 13,03 a
Baltymai, % 4,31b 7,45 a
Lasteliena, % 10,23 a 10,41 a
Mineralinés medziagos, % 8,06 a 8,01 a
Bendras fenoliniy junginiy kiekis, mg 100 g! 94,73 a 84,20 b
B-karoteno kiekis, mg kg™’ 25,00 b 26,54 a
Vitaminas C, mg 100 g’! 1,76 a 1,76 a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abécélés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05

Auginant morkas be trasy, buvo prikasta 54,57 t ha'! §akniavaisiy. Bendrasis derlius patreSus

esmingai padidéjo 5,26 proc., ir buvo 57,60 t ha'l.
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Pastaba: duomeny vidurkiai pazyméti skirtingomis mazosiomis abécélés raidémis, statistiSkai patikimai skiriasi,
kai p<0,05

3 pav. TreSimo jtaka valgomyjy morky veislés ‘Nantes 3° Sakniavaisiy derlingumui

TreSimo jtaka darZiniy Zemaiigiy pupeliu veislés ‘Zlota saxa’ anks¢iy kokybei ir
derlingumui

Pupiniai augalai dazniausiai yra jautriis fosforo trikumui, nes azota fiksuojanciy bakterijy
vystymuisi reikalingas fosforas, kuris jeina | ATF ir ADF sudétj ir dalyvauja energijos pernaSos lastelése
procesuose. Todél azotiniy trasy trikumas gali turéti jtakos pupeliy kokybiniams rodikliams.

Darziniy Zemaiigiy pupeliy treSimas esmingai didino sausyju medziagy, baltymuy,
mineraliniy medZiagy, bendra fenoliniy junginiy ir vitamino C kiekj, atitinkamai (13 proc., 6 proc.,
14 proc., 4,81 proc. ir 50 proc.) (5 lentel¢). Taciau treSimas neturéjo esminés jtakos Igstelienos kiekiui

pupeliy ankstyse.

5 lentelé. Tresimo jtaka darziniy zemaiigiy pupeliy veislés ‘Zlota saxa’ anks¢iy kokybés rodikliams

o TreSimo variantai
Rodikliai Netresta (kontrole) Tresta
Sausosios medziagos, % 9,43 b 10,88 a
Baltymai, % 18,61 b 19,74 a
Lasteliena, % 4,99 a 5,11a
Mineralinés medziagos, % 5,74 b 6,03 a
Bendras fenoliniy junginiy kiekis, mg 100 g! 23,45b 27,20 a
Vitaminas C, mg 100 g! 1,68 b 3,36a




Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abécélés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05

Darzinés pupelés vertinamos kaip ankstyvosios darzovés, nes kai kuriy veisliy ankstys tinka

maistui jau liepos ménes}, kai kity lauko darzoviy dar nedaug. Tr¢Simas neturéjo esminés jtakos pupeliy

derlingumui ir svyravo nuo 5,60 iki 5,88 t ha™! (4 pav.).
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Pastaba: duomeny vidurkiai pazyméti skirtingomis mazosiomis abécélés raidémis, statistiSkai patikimai skiriasi,
kai p<0,05

4 paveikslas. Tresimo jtaka darziniy Zematigiy pupeliy veislés ‘Zlota saxa’ ank$¢iy derlingumui

TreSimo jtaka valgomuju svogiiny veislés ‘Sturon’ ropeliu kokybei ir derlingumui

Svogtinai yra viena 1§ labiausiai vartojamy darzoviy Lietuvoje. Juos uzauginti ekologiskai gana
sunku. Jie yra jautriis treSimui ir didesnéms drusky koncentracijoms dirvoje dél biologiniy ir botaniniy
savybiy, kaip pavirSin¢ ir silpna Sakny sistema. Juos daznai puola ligos ir kenke¢jai. Todé¢l ekologisSkai
uzauginti gausy ir geros kokybés svogiiny derliy, tinkamai ir subalansuotai netr¢Siant ir netaikant
tinkamos augaly apsaugos, labai sunku.

Atlikty tyrimy duomenimis, treSimas didino sausyju medZiagy, baltymy, mineraliniy
medziagy ir vitamino C kiekj svogiinuose, atitinkamai 8,5 proc., 5 proc., 10,87 proc. ir 35 proc. (6

lentelé). Taciau treSimas neturéjo jtakos latelienos ir bendram fenoliniy junginiy kiekiui.



6 lentelé. Tresimo jtaka valgomyjy svogiiny veislés ‘Sturon’ ropeliy kokybés rodikliams

e TreSimo variantai
Rodikliai Netresta (kontrolé) Tresta
Sausosios medziagos, % 12,25 b 13,38 a
Baltymai, % 8,88 a 9,36 b
Lasteliena, % 5,12 a 5,26 a
Mineralinés medziagos, % 4,1b 4,6 a
Bendras fenoliniy junginiy kiekis, mg 100 g! 35,81 a 34,53 a
Vitaminas C, mg 100 g’! 1,71 b 2,63a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazymeéti skirtingomis mazosiomis abécelés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05
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Pastaba: duomeny vidurkiai pazyméti skirtingomis mazosiomis abécélés raidémis, statistiSkai patikimai
skiriasi, kai p<0,05

5 pav. Tresimo jtaka valgomyjy svogiiny veislés ‘Sturon’ ropeliy derlingumui

Naudotos trasos tendencingai didino svogiiny derliy 8,24 proc., taiau esminés jtakos nenustatyta

(5 pav.).

TresSimo jtaka Zieminiy kvieciy veislés ‘Inforner’ griidu kokybei ir derlingumui

Atlikus sausyjy medziagy skaiCiavimus, nustatyta, kad patikimai didesnis jy kiekis buvo
zieminiuose kvie€iuose kur naudotos traSos (7 lentele). Tresty kvieciy griiddai sukaupé esmingai daugiau

vidutiniskai 1,64 proc., sausyjy medziagy, lyginat su kontrolio varianto griidais.



7 lentelé. Tresimo jtaka zieminiy kvieCiy veislés ,,Inforner* griidy kokybés rodikliams

Rodikliai
Tresimo variantai Sausosios Baltymai, % Lasteliena, % Mineralinés
medziagos, % medziagos, %
Kontrolé (netresta) 84,15b 11,04 a 39a 6,8 b
Agrolinija S 85,23 a 11,29 a 39a 72 a
Biogel 85,91 a 10,33 a 38a 73 a
Makaliizas 85,52 a 10,88 a 38a 6,6 b

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abécélés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05

Baltymai turi du su jais siejamus komponentus - tai §iy baltymy kiekis ir kokybé. Abiems Siems

komponentams jtakos turi azoto ir sieros atsargy kiekiai augalo audiniuose jvairiais vystymosi tarpsniais.

Zinoma, kad, esant dideliam derlingumui, baltymy kiekis griiduose sumazé&ja. Azotas yra pagrindinis

aminortgsciy - kvie€iy griidy baltymy sudedamosios dalies - komponentas. Todél auginant kviecius,

turin¢ius didelj baltymy kiekj, azoto kontrolé yra svarbi. Griidy baltymai yra ypatingai naudingi, kadangi

jie parodo, ar augalams yra skiriama optimali azoto kontrolé. Miisy tikslas jvertinti, kaip auginant

kviecius juo veiké ekologiSkos traSos. Gauti rezultatai parod¢, kad naudotos traSos neturéjo esminés

jtakos kvieciy baltymingumui ir Igstelienos kiekiui ir jis svyravo atitinkamai nuo 10,33 iki 11,29 proc. ir

3,81ki 3,9 proc. (7 lentel¢). Naudotos Agrolin S+Biogel ir Agrolin S traSos esmingai padidino mineraliniy

medziagy kiekj zieminiuose kvieciuose.

8 lentelé. TreSimo jtaka zieminiy kvieciy veislés ‘Inforner’ gridy derlingumui

TreSimo variantai 3 Parametrai

gm t ha'!
Kontrolé 692,67 b 6,93 b
Agrolinija S 692,33 b 6,92 b
Biogel 755,33 a 7,55 a
Makaluzas 769,67 a 7,70 a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazymeti skirtingomis mazosiomis abécelés raidémis,
statistiskai patikimai skiriasi, kai p<0,05

Variantuose, kuriuose buvo naudotos Agroin S+Biogel ir Makaliizas tragSos, nustytas esmingai

didziausias Zieminiy kvieciy derlius. Lyginant su kontroliniu variantu, Agrolin S naudojimas neturéjo

esmings jtakos kvie€iy derlingumui (8 lentel¢).




TreSimo jtaka Zieminiy rapsy veislés ‘Dominator’ sékly kokybei ir derlingumui

Ivertinus treSimo jtaka rapsams, nustatyta kad trasy kompleksas: Agrolin S+Biogel ir Agrolin S

esmingai padidino sausyjy medziagy ir baltymy kiekis, lyginant su kontrolinio varianto rapsais (9

lentel¢). O Makaliizas netur¢jo esminés jtakos Siems rodikliams. KvieCiy lgstelienos ir mineraliniy

medziagy kiekiui naudotos trasos esminés jtakos netur¢jo.

9 lentelé. TreSimo jtaka Zieminiy rapsy veislés ‘Dominator’ sékly kokybés rodikliams

Rodiklai
TreSimo variantai Sausosios Baltymai, % Lasteliena, % Mineralinés
medziagos, % medziagos, %
Kontrolé 91,34 b 16,08 b 6,46 a 4,1 a
Agrolin S 92,19 a 18,42 a 6,49 a 43 a
Biogel 92,39 a 17,77 a 6,74 a 43 a
Makaliizas 91,70 b 16,15b 6,48 a 39a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abéc¢lés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05

Esmingai didZiausias Zieminiy rapsy derlius nustytas variantuose, kur buvo naudotos Agrolinija

S+Biogel ir Makaliizas tragSos. Agrolin S naudojimas neturé¢jo esminés jtakos rapsy derlingumui, lyginant

su kontroliniu variantu (10 lentelé).

10 lentelé. TreSimo jtaka zieminiy rapsy veislés ‘Dominator’ sékly derlingumui

TreSimo variantai 3 Parametral

gm tha'!
Kontrolé 364,33 b 3,64Db
Agrolin S 373,67 b 3,74 b
Biogel 414,67 a 4,15a
Makaluzas 416,33 a 4,16 a

Pastaba: duomeny vidurkiai pateikti toje pacioje eilutéje pazyméti skirtingomis mazosiomis abécélés raidémis,
statistiSkai patikimai skiriasi, kai p<0,05

ISvados

1. Naudotos Biogel tragSos esmingai padidino bendrg fenoliniy junginiy kiekj bulvése; sausyjy

medziagy, lastelienos ir B-karoteno kiekj aliejiniuose molitiguose; PB-karoteno ir baltymy kiekj

morkose; sausyjy medziagy, baltymy, mineraliniy medziagy, bendra fenoliniy junginiy ir vitamino

C kiekj darziniy Zemaiigiy pupeliy ankstyse ir svogiinuose.




2. Esmingai didZiausias valgomyjy bulviy veislés ‘Vineta® stiebagumbiy, aliejiniy molitigy ir morky
derlius nustatytas variante, kur buvo panaudotos Biogel trasos. Taciau $iy traSy naudojimas neturé¢jo
esmines jtakos valgomyjy svogtny ir pupeliy anksc¢iy derlingumui.

3. Patikimai didesnis sausyjy medziagy kiekis buvo nustatytas zieminiuose kvieciuose, kur naudotos
traSos Biogel, Agrolinija S ir Makaliizas. Agrolinija S+Biogel ir Agrolinija S esmingai padidino
sausyjy medziagy ir baltymy kiekj Zieminiuose rapsuose, ir mineraliniy medziagy kiekj kvieciuose,
lyginant su kontroliniu variantu.

4. Esmingai didziausias Zzieminiy kvieCiy ir rapsy derlingumas nustytas variantuose, kur buvo

panaudotos tragSos Agrolinija S, Biogel ir Makaliizas.
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and SaproForte
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* Crop : Ganges Amaranth
* Transplanting date : 2023/5/3

* Fertilizers treatment :
e Basal fertilizer : apply 2 g of 17-10-13 per plant
on 2023/5/3.
* Irrigation : apply testing liquid fertilizers on
2023/5/5, 2023/5/12, and 2023/5/19,
respectively. See Table 1.

* Harvest date : 2023/5/31




DAY
Aasreit Methods

Table 1. Fertilizers treatment

Irrigation with water © 50 mL/plant

Seaweed extract Irrigation with 800 times dilutes - 50 mL/plant
Agrolinija S Irrigation with 150 times dilutes © 50 mL/plant

SaproForte Irrigation with 800 times dilutes * 50 mL/plant
Amino liquid 1 Irrigation with 500 times dilutes © 50 mL/plant

Amino liquid 2 Irrigation with 500 times dilutes * 50 mL/plant

[
_
£
T
£
.
o

Amino liquid 3 Irrigation with 500 times dilutes * 50 mL/plant
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Root dry weight (g/plant)
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Seedling vigor index

Seedling vigor index = shoot fresh weight /seedling height",‘t |

Seedling vigor index
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extract liguid 1 liquid 2 liguid 3

1.1

1.0

1.0

0.

w

0.

w

Seedling vigor index

0.

Cco

0.

Co

Treatment




Results

ja

Agrolini

3=

1=CK

Seaweed extract

2=

1=CK



y v+1-0] Results

1=CK 4=SaproForte



Amino liquid 2

6=

1=CK




DAY'
Aasizinf Results

* The results showed that the shoot fresh weight of
Agrolinija S and SaproForte treatments were higher
than CK. However, the shoot fresh weight inceases
of Agrolinija S and SaproForte were no significant
differences compared with seaweed extract or
amino liquids in this test.

* The seaweed extract was the only one treatment
which significantly enhance the growth of roots.
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the winter wheat harvest in 2018

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,
Grodno, Tereshkova str., 28.

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: winter wheat, variety Yadvisya.

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: cohesive sand,

4.3. Humus content: 1.85%;

4.4. Acidity: 6.09;

4.5. Availability of macro- and microelements: P205 — 250 mg/kg, K20 — 169 mg/kg. Content
of mobile forms of copper (1.0M HCI) — 1.70 mg/kg, zinc (Zn) (1.0M HCI) — 2.5 mg/kg,
exchangeable manganese (1.0M HCl) — 0.86 mg/kg, water-soluble boron — 0.68 mg/kg.

5. Agrotechnical conditions for the test:

5.1. Predecessor of the plant on which the tests are carried out: oil radish;

5.2. tillage: plowing to a depth of 25 cm (17.08.2017), cultivation to a depth of 12 cm
(31.08.2017);

5.3. Application of fertilizers (a.i.): main — phosphorus — 60 kg/ha, potassium — 120 kg/ha
(17.08.2017), the first fertilization — nitrogen — 60 kg/ha (29.03.2018), the second fertilization —
nitrogen — 40 kg/ha (29.04.2018); the third fertilization — nitrogen — 30 kg/ha (18.05.2018);

5.4. Sowing (planting) period: 03.09.2017;

5.5. Seed seeding rate: 5 million germinating seeds/ha;

5.6. Name and timing of crop (planting) care measures: herbicidal treatment (32nd stage)
with Bomba herbicide — 0.03 kg/ha (24.04.2018), fungicidal treatment (51 stages) with Kolosal
fungicide — 1.0 I/ha (31.05.2018), insecticidal treatment (51 stages) with Borey insecticide — 0.1
1/ha (31.05.2018)

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 257 mm,
in the year of testing - 209.5 mm.

Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 *“ is 1738°C, in the year of testing - 1955.2°C.



In general, meteorological conditions during the growing season of the crop were dry, as the air
temperature during this period was higher than the long-term average, and the amount of
precipitation was 47.5 mm less.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 25 m2, the area of the
accounting plot is 16 m2, the location of the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N130R60K 120 — Background,

9.2. Standard: Hydrohumin — 1 l/ha;

9.3. Tested fertilizer: Agrolinija-S — 2.5 l/ha.

10. Fertilizer application period: for vegetative plants.

Dates: 19.04.2018, 25.04.2018, 03.05.2018

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st — in the
phase of spring renewal of vegetation; 2nd — in the phase of emergence into the tube; 3rd — in the
phase of flag leaf.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:
When carrying out three foliar fertilizations of winter wheat with Agrolinija-S fertilizer, there
was a tendency to increase the number of grains in the ear, as well as the weight of 1000 grains
(Table 1).

Table 1 - Effect of Agrolinija-S humic acid-based fertilizer on the structure of winter wheat
ield

Productive Number of Weight
Variant bushiness, grains per 1000

pcs/m?2 ear, pcs. orains, g
1. N130R60C120 — Background 452 20,2 36,2
2. Fon + Hydrohumin - Etalon 465 24.3 39.5
3. Backeround + Agrolinija-S 464 242 40,3

The use of Hydrohumin and Agrolinija-S fertilizers did not significantly change the phosphorus
and potassium content in winter wheat grains compared to the background version, but
contributed to an increase in the content of nitrogen, crude protein and gluten (Table 2).

Table 2 - Effect of fertilizer based on humic acids Agrolinija-S on the quality indicators of winter
wheat grain

Crude Gluten N, % P205, | K20, %
Options protein, o ’ dry % dry dry
% ° weight [ weight | weight
1. N130R60C120 — Background 11,5 22,5 1,85 0,78 0,54




2. Fon + Hydrohumin - Etalon 12,1 24.0 1,95 0,76 0,56
3. Background + Agrolinija-S 12,0 24,2 1,94 0,78 0,54

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The studies found that foliar fertilization with fertilizers based on humic acids Hydrohumin and
Agrolinija-S contributed to an increase in the yield of winter wheat grain by 12.2 and 13.5 g/ha,
respectively, compared to the background variant (Table 3). Three-fold foliar fertilization with
Agrolinija-S fertilizer made it possible to obtain a yield slightly higher than in the reference
variant..

Table 3 - Effect of Agrolinija-S humic acid-based fertilizer on winter wheat grain yield

Options Yield, g/ha b;gli;ifnti g;ia
1. N130R60C120 — Background 32,3 -
2. Fon + Hydrohumin - Etalon 44.5 12,2
3. Background + Agrolinija-S 45.8 13,5
NSP 5 2,8

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:

The use of Agrolinija-S fertilizer based on humic acids in foliar fertilization of winter wheat
crops in the phases of spring vegetation renewal, emergence into the tube and flag leaf against
the background of mineral fertilizers contributes to an increase in grain yield by 13.5 g/ha.
Agrolinija-S fertilizer is recommended for state registration in the Republic of Belarus for use in
the agro-industrial complex. We consider it expedient to expand the registration of Agrolinija-S
fertilizer for other winter grain crops (winter rye, winter triticale, winter barley).

Regulations for the use of Agrolinija-S fertilizer in the agro-industrial complex:

. Norm
Applicant . Frequen
fertilizer Method and terms
trade name, . . . cy of
. consumptio| Culture | Application, restrictions .
preparative form, applicati
. n, on use
composition on
P /ha




Foliar feeding:
Agrolinija-S

(UAB "Biodynamika", lst' — 1in the phasehof
Lithuania) Winter spring vegetation
humic acids - 45%, fulvic acids cereals | renewal;
-13.75%, amino acids -1-2%, (winter
dry matter -5.6%, organic matter )5 wheat, 2nfi - in the phase of 3
-54%, nitrogen (N) -3.75%, ’ winter | exit into the tube;

triticale,
phosphorus (P) -1.96%, .

. winter rye, . .
potassium (K) -7.15%, Ca, Mg, winter | 3td — in the flag list
Na, S, Fe, B, Co, Cu, Mo, Mn, barley) phase.

Zn <1%
Spray solution|
consumption is 200 1/ha.
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on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the spring wheat harvest in 2018.

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,
Grodno, Tereshkova str., 28.

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: spring wheat, variety Daria.



4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: cohesive sand;

4.3. Humus content: 1.91%;

4.4. Acidity: 6.0;

4.5. Availability of macro- and microelements: P205 — 262 mg/kg, K20 — 196 mg/kg. Content
of mobile forms of copper (1.0M HCIl) — 1.8 mg/kg, zinc (Zn) (1.0M HCI) — 2.5 mg/kg,
exchangeable manganese (1.0M HCI) — 0.84 mg/kg, water-soluble boron — 0.68 mg/kg.

5. Agrotechnical conditions for the test:

5.1. Predecessor of the plant on which the tests are carried out: corn;

5.2. tillage: plowing to a depth of 25 cm (28.09.2017), cultivation to a depth of 12 cm
(05.04.2018);

5.3. Application of fertilizers (a.i.): basic — nitrogen 60 kg/ha (05.04.2017), phosphorus — 60
kg/ha, potash — 120 kg/ha (28.09.2017); fertilization — nitrogen 40 kg/ha (21.05.2018)

5.4. Sowing (planting) period: 09.04.2018;

5.5. Seed seeding rate: 5.5 million germinating seeds/ha;

5.6. Name and timing of crop (planting) care measures: herbicidal treatment (25th stage) with
Bomba herbicide — 0.03 kg/ha (15.05.2018), fungicidal and insecticidal treatment (34th stage)
with Kolosal fungicide — 1.0 I/ha and Borey insecticide — 0.1 1/ha (29.06.2018).

6. Agrometeorological conditions of the test (general characteristics):

the average long-term is 204 mm, in the year of testing - 182.1 mm.

Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 * is 1372 °C, in the year of testing - 1687.7 °C.

In general, meteorological conditions during the growing season of the crop were dry, as the air
temperature during this period was higher than the long-term average, and the amount of
precipitation was 21.9 mm less.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 25 m2, the area of the
accounting plot is 16 m2, the location of the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N psox120 — Background;

9.2. Standard: Hydrohumin — 1 1/ha;

9.3. Tested fertilizer: Agrolinija-S — 2.5 I/ha.

10. Fertilizer application period: for vegetative plants.

Dates: 07.05.2018; 24.05.2018; 07.06.2018

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the fertilizer application period: 1st — in the tillering
phase; 2nd — in the phase of the beginning of emergence into the tube; 3rd — in the flag-leaf
phase.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:



When carrying out three foliar fertilizations of spring wheat with fertilizers based on humic acids
Hydrohumin and Agrolinija-S, there was a tendency to increase the number of grains in the ear,
as well as an increase in the weight of 1000 grains (Table 1). The maximum weight of 1000
grains (32.8 g) and the number of grains in the ear (21.5 pieces) were noted in the variants with

the use of Agrolinija-S fertilizer.

Table 1 - Effect of Agrolinija-S humic acid-based fertilizer on spring wheat yield structure

Productive Number of Weight
Variant bushiness, grains per 1000

pcs/m?2 ear, pcs. orains, g
1. N130R60C120 — Background 440 18.3 32,0
2. Fon + Hydrohumin - Etalon 443 20,0 32,4
3. Backeround + Agrolinija-S 446 21,5 32,8

The use of Hydrohumin and Agrolinija-S fertilizers did not significantly change the chemical
composition of spring wheat grain compared to the background variant (Table 2).

Table 2 - Effect of Agrolinija-S humic acid-based fertilizer on the quality of spring wheat grain

Crude Gluten N, % P205, | K20, %
Options protein, o, ’ dry % dry dry

% weight | weight | weight
1. N130R60C120 — Background 14,5 29,2 2,38 0,36 0,65
2. Fon + Hydrohumin - Etalon 14,8 29,3 2,38 0,35 0,64
3. Background + Agrolinija-S 14,6 29,0 2,36 0,36 0,63

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The studies found that foliar fertilization with Hydrohumin and Agrolinija-S fertilizers
contributed to an increase in the yield of spring wheat grain by 3.3 and 6.3 g/ha, respectively,
compared to the background variant (Table 3). Three-fold foliar fertilization with Agrolinija-S
fertilizer made it possible to obtain a yield that was significantly higher than in the reference
option.

Table 3 — Effect of Agrolinija-S humic acid-based fertilizer on spring wheat grain yield

Options Yield, g/ha bellglifgiislfnz tq};ia
1. N130R60C120 — Background 25.0 -
2. Fon + Hydrohumin - Etalon 28.3 3.3
3. Background + Agrolinija-S 31,3 6,3
NSRO5 2,3




17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended

for state registration:

The use of Agrolinija-S complex fertilizer in foliar fertilization of spring wheat crops in the
tillering phases, the beginning of emergence into the tube and in the flag leaf phase against the

background of mineral fertilizers contributes to an increase in grain yield by 6.3 g/ha.

We

consider it expedient to expand the registration of Agrolinija-S fertilizerfor other spring cereals

(spring barley, spring triticale, oats).

Regulations for the use of Agrolinija-S fertilizer in the agro-industrial complex:

Applicant Norm Frequen
PP fertilizer Method and terms 4
trade name, . S cy of
. consumptio|  Culture Application, oL
preparative form, e applicati
.- n, restrictions on use
composition on
1/ha
Foliar feeding:
Agrolinija-S Ist — in the tillering
(UAB "Biodynamics", phase;
Lithuania) Spring .
humic acids - 45%, fulvic acids cereals 2nd —m the phase of
-13.75%, amino acids -1-2%, (spring exit into the tube;
0 3 295 . 3
dry matter -5.6%, organic matter barley, spring ‘
-54%, nitrogen (N) -375%, Wheat’ Spring 3rd —in the phase of
phosphorus (P) -1.96%, triticale, oats) the flag list
potassium (K) -7.15%, Ca, Mg, '
Na, S, Fe, B, Co, Cu, Mo, Mn, Spray solution
Zn <1% consumption is 200
1/ha.

Performer:

Head. Head of the Department of Agrochemistry,
soil science and agriculture. Ecology
Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor

E.B.Losevich
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of sugar beet in 2018

1. Place of testing, name of the institution and its address:

Grodno State Agrarian University, 28 Tereshkova Street, Grodno, 230008;

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: sugar beet, Ventura hybrid.

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: cohesive sand;

4.3. Humus content: 1.85%;

4.4. Acidity: 6.13;

4.5. Availability of macro- and microelements: P205 — 218 mg/kg, K20 — 189 mg/kg. Content
of mobile forms of copper (1.0M HCIl) — 1.69 mg/kg, zinc (Zn) (1.0M HCI) — 2.95 mg/kg,
exchangeable manganese (1.0M HCI) — 0.96 mg/kg, water-soluble boron — 0.68 mg/kg.

5. Agrotechnical conditions for the test:

5.1. predecessor of the plant on which the tests are carried out: spring barley;

5.2. tillage: plowing to a depth of 25 cm (03.10.2017), cultivation to a depth of 12 cm
(12.04.2018);

5.3. Fertilization (a.i.):

Application of mineral fertilizers (a.i.): main - phosphorus - 70 kg/ha (03.10.2017), potash -
120 kg/ha (03.10.2017), - nitrogen - 80 kg/ha (12.04.2018), fertilization - nitrogen - 40 kg/ha
(17.05.2018).

application of organic fertilizers: cattle manure — 60 t/ha (03.10.2017).

5.4. Sowing (planting) period: 23.04.2018;

5.5. Seed seeding rate: 1.2 p.u./ha;

5.6. Name and timing of crop (planting) care measures : herbicides: Mitron — 1.5 I/ha +
Betaren Super — 1 I/ha (12.05.2018), Mitron — 1.5 1/ha + Betaren Super — 1 1/ha + Chimera 1 I/ha
(22.05.2018), herbicide Mitron — 1.5 1/ha + Betaren Super — 1 1/ha (02.06.2018), treatment
against diseases with Strazh fungicide — 0.5 1/ha (10.08.2018).

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 342 mm,
in the year of testing - 269.5 mm.

Air temperature for the growing season: the average long-term value of the sum of active
temperatures above 10°C is 2368°C, in the year of testing - 2846.6°C.



In general, meteorological conditions during the growing season of the crop were dry, as the air
temperature during this period was higher than the long-term average, and the amount of
precipitation was 72.5 mm less.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 30 m2, the area of the
accounting plot is 21.6 m2, the method of placing the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: 60 t/ha 0.u. + N ,or70k120 — Background;

9.2. Standard: Hydrohumin — 4.5 I/ha;

9.3. Fertilizer under study: Agrolinija-S — 3.0 1/ha.

10. Fertilizer application period: for vegetative plants.

Date: 06.06.2018, 20.06.2018

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st - in the phase
of closing the tops in the rows, 2nd - in the phase of closing the tops in the rows.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:

Two foliar fertilizations of sugar beet with Hydrohumin and Agrolinija-S fertilizers showed a
tendency to increase the sugar content of root crops (Table 1). The maximum sugar content of
root crops (16.9%) was obtained in the version with the use of Agrolinija-S fertilizer. The use of
complex fertilizers Hydrohumin and Agrolinija-S in comparison with the background version
did not have a significant effect on the content of the main nutrients in sugar beet roots.

Table 1 - Effect of Agrolinija-S complex fertilizer on the quality indicators of sugar beet roots

0 0
Options Sugar N, % dry P2gr5}; o sz?}’] /o
o )
content, % weight weight weight
1. 60 t/ha o.u. + N120R70K 120 — 16,5 0.39 0.30 0.71
Background
2. Fon + Hydrohumin - Etalon 16,7 0,38 0,32 0,70
3. Background + Agrolinija-S 16,9 0,39 0,30 0,72

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The studies have established that the use of organic and mineral fertilizers in doses of 60 t/ha o.s.
+ N120P70K 120 made it possible to obtain a yield of sugar beet roots of 535 g/ha (Table 2).

Table 2 — Effect of Agrolinija-S complex fertilizer on the yield of sugar beet roots



) ) Increase to the
Options Yield, g/ha backeround. q/ha
1. 60 t/ha o.u. + N120R70K 120 —
535 -
Background
2. Fon + Hydrohumin - Etalon 579 44,0
3. Background + Agrolinija-S 582 47.0
NSRO5 28,0

Foliar fertilization with fertilizers based on humic acids Hydrohumin and Agrolinija-S
contributed to an increase in the yield of root crops by 44.0 and 47.0 g/ha, respectively,
compared to the background option. The fertilizers used had an equivalent effect on the yield of
sugar beet roots.

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:

The use of Agrolinija-S fertilizer based on humic acids in foliar fertilization of sugar beet in the
phase of closing the tops in the rows and the phase of closing the tops in the rows against the
background of the organo-mineral fertilizer system contributes to an increase in the yield of root
crops by 47 centners per hectare.

Regulations for the use of Agrolinija-S fertilizer for use in the agro-industrial complex:
Applicant Norm Frequen
PP fertilizer Method and terms q
trade name, . . . cy of
. consumptio| Culture Application, restrictions ..
preparative form, applicati
composition o onuse on
P /ha
Agrolinija-S Foliar feeding:
(UAB "Biodynamics",
Lithuania) Ist — in the phase of
humic acids - 45%, fulvic acids closing the tops in the
-13.75%, amino acids -1-2%, dry i fol‘l’vs; hase of
matter -5.6%, organic matter 3.0 Sugar beet nd —1n the phase 0 2
. closing the tops in the
-54%, nitrogen (N) -3.75%, aisles
phosphorus (P) -1.96%, potassium
(K) -7.15%, Ca, Mg, Na, S, Fe, B, Spray solution
Co, Cu, Mo, Mn, Zn <1% consumption is 200 1/ha.
Performer:

Head. Head of the Department of Agrochemistry,

soil science, and agriculture. Ecology

Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B. Losevich
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about the biological and economic efficiency of the Agrolinija-S fertilizer
and the quality of the cucumber harvest in 2018

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,
Grodno, Tereshkova str., 28;

RUAI "Grodno Vegetable Factory", Grodno District, Grodno Region.
2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: cucumber of protected ground,
the first (spring-summer) crop rotation; hybrid Yani F1.
4. Soil
4.1. Type: substrate — mineral wool,
4.2. Mechanical composition: —;
4.3. Humus content (%): —;
4.4. Soil acidity: pH of the starting solution is 5.5, pH in cubes is 5.7.
4.5. Provision of macro- and microelements: —.
5. Agrotechnical conditions for the test:
5.1. Predecessor of the plant on which the tests are carried out: protected ground tomato — in
the second rotation of 2017.
Before laying the first (spring-summer) crop rotation in 2018 - a complete replacement of the
substrate.
5.2. tillage: —;
5.3. Fertilization (a.i.): The system of mineral nutrition for growing cucumbers grown in
protected ground using low-volume technology corresponded to the generally accepted one.

In accordance with the requirements of cucumber culture, in the phase of growth,
flowering, active fruiting and fruit filling, fertilizers during the growing season were applied in
the form of nutrient solutions containing macro- and microelements, at the rate of 90-100 ml /
plant.

Composition of the solution for saturating cubes for sowing and watering seedlings
(mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn B Cu Mo
1.25  6.75 4.5 30 1675 2.5 .25 20.0 10.0 50 300 0.75 0.5

Composition of mat saturation solution (mmol/l):

NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo



1.1 5.8 5.5 2.0 1555 255 .25 20.0 10.0 4.0 300 05 0.5
Starter solution (mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.5 78 6.0 225 220 0925 195 150 100 50 250 0.75 05
Standard solution (mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.0 755 53 225 1565 33 1.4 15.0 10.0 5.0 250 0.75 05
Generative solution (mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.0 85 50 225 1425 425 1.25 15.0 10.0 5.0 250 0.75 05
5.4. Sowing (planting) period: sowing seeds for seedlings — 28-29.12.2017; seedlings were put
in a greenhouse in a permanent place (planting) — 22-25.01.2018;
5.5. Seed seeding rate (planting): 23600 plants/ha;

5.6. Name and timing of crop care (planting) measures: During the cultivation of
seedlings against cucumber root rot, the fungicide Previcur, EC (2.4 I/ha) was applied, repeated
watering with the drug after transferring the seedlings to the greenhouse with a rate of 4.8 1/ha.

During the growing season, 5-fold application (with an interval of 12-14 days) was carried
out against root rot through the automatic watering system of plants with alternation of
biopesticides Betaprotectin, f. (application rate 50 I/ha) and Ecogrin, f. (50 1/ha). During the
vegetation period, the fungicide Switch, WDG (1 kg/ha) was applied by spraying plants 2 times
with a 0.1% working solution against gray rot and ascochitosis.

In the first crop rotation, protection against a complex of pests was provided mainly by the
biological method. From the moment the seedlings were put in a permanent place in the
greenhouse, multiple releases of biological agents were carried out: against the common spider
mite and tobacco thrips - predatory mites Phytoseiulus persimilis (50 individuals/m2) and
Amblyseius swirskii (30 individuals/m?2); against the greenhouse whitefly - the macrolophus bug
Macrolophus  caliginosus (5 individuals/m2) and Encarsia formosa (5-10 pupae/m?2).
Entomophages and acariphages were used at intervals of 7 to 14 days. In case of exceeding the
level of EPV in the foci of tick infestation, the following biological preparations were applied:
Bitoxybacillin, SP (in 0.7% concentration of the working solution) or Aktophyt, 0.2% EC (0.5%
working solution).

6. Agrometeorological conditions of the test (general characteristics):

During the growing season in protected ground, the air temperature in the daytime ranged
from +21 to +320C, at night — not lower than +17-+200C. Relative humidity was maintained
within the optimal range (75-90%) and the CO2 level was regulated. The temperature of the
nutrient solution applied under the plants varied from 20 to 240C.

7. Type of test: production.
8. Size (sq. m) and location of the plot: the total area of the plot is 0.25 ha (2500 m2), the area
of the accounting plot is 0.2 ha (2000 m2), the location of the plots is sequential,
Number of repetitions of the experiment: 4 times.
9. Scheme of the experiment:
9.1. plot option: option without fertilizer application - Background;



9.2. Standard: Fon + Hydrohumin, 3.6 l/ha (during the period of active growth) +
Hydrohumin, 3.6 I/ha (14 days after the first treatment);
9.3. Fertiliser to be tested: Background + Agrolinija-S, 3.0 I/ha (during active growth) +
Agrolinija-S, 3.0 I/ha (14 days after the first treatment)
10. Fertilizer application period: during the growing season, 2 times: 11.05 and 25.05.2018.
11. Method of application of the fertilizer: foliar feeding of plants.
12. Phases of plant development during the period of fertilizer application: during the period
of active growth and fruiting of cucumber plants.
13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.
14. Identified side effects: not noted.
15. Information on the effect of fertilizer on biochemical indicators of product quality:

The use of Agrolinija-S fertilizer in foliar feeding has a positive effect on the formation of
the generative organs of the cucumber. Double treatment increases the number of female flowers
per 1 plant (1.3 times), the number of greens (1.4 times), the length and weight of the fruit (1.2
and 1.11 times respectively) in comparison with the background variant (Table 1).

Table 1 - Effect of Agrolinija-S complex fertilizer on the formation of generative organs of
cucumber plants in protected ground (production experience, RUAI "Grodno Vegetable Factory",
Yani F1)

le{::r‘tl)aelreof Number of Fruit Fruit
Variant a fruits (greens), | length, | weight,
OWers, cs./plant cm g
pcs./plant pes-/p
1. Fertilizer-free option — Background 19 12 20 210
2. Background + Hydrohumin, 3.6 I/ha
+ Hydrohumin, 3.6 1/ha — Etalon 23 15 23 225
3. Background + Agrolinija-S, 3.0 1/ha
+ Agrolinija-S, 3.0 Vha 25 17 24 ] 28

The use of Agrolinija-S fertilizer during the cucumber growing season did not affect the
dry matter content of the fruit. The amount of sugars increased by 0.5%, the content of ascorbic
acid - by 0.4 mg/100 g relative to the background variant. At the same time, an increase in the
content of nitrogen and phosphorus in the dry mass was noted for both comparisons. The nitrate
content in fruits slightly increased relative to the background (by 5-6 mg/kg), which did not
exceed the MPC (Table 2).

Table 2 - Effect of Agrolinija-S fertilizer on the quality indicators of cucumber fruits in protected
ground (production experience, RUAI "Grodno Vegetable Factory", Yani F1)



Total P205

o o
Moisture Vitamin sugars, N, % , % NO3
. Dry matter C, 5 dry ,
Options content, o %o ; dry
o content, % | mg/100 weig ; mg/k
%0 weig
g ht ht g
1. Fertilizer-free 96,2 3,8 6,8 2,1 0,62 | 0,03 | 124
option —
Background
2. Background + 96,1 3,9 7,0 2,5 0,68 | 0,04 | 130

Hydrohumin, 3.6
1/ha + Hydrohumin,
3.6 1/ha — Etalon

3. Background + 96,1 3,9 7,2 2,6 0,70 0,05 129
Agrolinija-S, 3.0
I/ha + Agrolinija-S,
3.0 /ha

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The results of the research showed that the application of the Agrolinija-S fertilizer
contributed to an increase in the yield of cucumbers to 27.9 kg/m2, which turned out to be
significantly higher than the level of the background option - 26.0 kg/m?2 (taking into account the
HCP, there is a difference), and also corresponded to the level of the standard - 27.3 kg/m2
(taking into account the HCP, there is no difference).

The economic efficiency of the tested Agrolinija-S fertilizer in 2018 in the first
(spring-summer) crop rotation was 7.3% with 5.0% in the reference variant (Table 3)

Table 3 — Effect of Agrolinija-S complex fertilizer on cucumber yield in protected ground
(production experience, Grodno Vegetable Factory, Yani F1)

Yield as of Yield as of Adding to the
Options 1.05.2018, kg/m2 1.07.2018, background
kg/m2 kg/m2 %
1. Fertilizer-free option - 21,9 26,0 - -
Background
2. Background + Hydrohumin, 22,2 27,3 1,3 5,0
3.6 1/ha + Hydrohumin, 3.6 I/ha
— Etalon
3. Background + Agrolinija-S, 22,0 27,9 1,9 7,3
3.0 I/ha + Agrolinija-S, 3.0 1/ha
NSRO5 1,5 1,1 - -

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:



The use of Agrolinija-S fertilizer in foliar fertilization of cucumbers in protected ground

contributes to an increase in fruit yields by 1.9 kg/m2, or 7.3%.

Agrolinija-S fertilizer is recommended for state registration in the Republic of Belarus for
use in the agro-industrial complex and retail sale to the population.

Regulations for the use of Agrolinija-S fertilizer:

for the agro-industrial complex

Applicant Norm
bp fertilizer Method and terms o
trade name, . S Applicatio
. consumptio|  Culture Application,
preparative form, n restrictions on use n rate
composition 1 /h’a
Agrolinija-S Foliar feeding of
(UAB "Biodynamics", plants:
Lithuania) the first - in the
humic acids - 45%, fulvic acids phase of active
-13.75%, amino acids -1-2%, growth;
J o : Cucumber .
ry matter -5.6%, organic matter 3.0 rotected again - after 14 )
-54%, nitrogen (N) -3.75%, ’ p Do | days.
phosphorus (P) -1.96%, & Spray solution
potassium (K) -7.15%, Ca, Mg, consumption —
Na, S, Fe, B, Co, Cu, Mo, Mn, 1000 1/ha
Zn <1%
for use and retail sale to the public
Norm
Applicant fertilizer
bp consumptio Method and terms o
trade name, I licati Applicatio
reparative form 0, Culture A'pp' Ication, n rate
p " ’ ml per restrictions on use
composition 10 liters
of water
Agrolinija-S . .
(UAB "Biodynamics", Fohar. feeding of
Lithuania) plants:
. : . . Cucumber | the first - in the
humic acids - 45%, fulvic acids 30 rotected hase of active )
-13.75%, amino acids -1-2%, p p )
. ground growth;
dry matter -5.6%, organic matter acain - after 14
-54%, nitrogen (N) -3.75%, d§ S
phosphorus (P) -1.96%, yS-




potassium (K) -7.15%, Ca, Mg, The consumption of

Na, S, Fe, B, Co, Cu, Mo, Mn, the working fluid is

Zn <1% 10 liters per 100 m2.
Performers:

Head. Head of the Department of Agrochemistry,

soil science and agriculture. Ecology

Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B.Losevich

Assistant of the Department of Entomology
and Biological Plant Protection E.G.Shinkorenko



CLAIM
Vice-Rector for Research
Grodno State Agrarian University
S.A.Tarasenko
2018

REPORT
about the biological and economic efficiency of the Agrolinija-S fertilizer
and the quality of the cucumber harvest in 2018

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,

Grodno, Tereshkova str., 28;

RUALI "Grodno Vegetable Factory", Grodno District, Grodno Region.

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: protected ground cucumber,
second crop rotation;
SV3506CV F1 hybrid.
4. Soil
4.1. Type: substrate — mineral wool,
4.2. Mechanical composition: —;
4.3. Humus content (%): —;
4.4. Soil acidity: pH of the starting solution is 5.5, pH in cubes is 5.7.
4.5. Provision of macro- and microelements: —.
5. Agrotechnical conditions for the test:
5.1. Predecessor of the plant on which the tests are carried out: cucumber of protected
ground — in the first rotation of 2018.
5.2. tillage: —;
5.3. Fertilization (a.i.): The system of mineral nutrition for growing cucumbers grown in
protected ground using low-volume technology corresponded to the generally accepted one.

In accordance with the requirements of cucumber culture, in the phase of growth,
flowering, active fruiting and fruit filling, fertilizers during the growing season were applied in
the form of nutrient solutions containing macro- and microelements, at the rate of 90-100 ml /
plant.

Composition of the solution for saturating cubes for sowing and watering seedlings
(mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn B Cu Mo
1.25  6.75 4.5 30 1675 2.5 .25 20.0 10.0 50 300 0.75 0.5
Composition of mat saturation solution (mmol/l):

NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn
1.1 5.8 5.5 2.0 1555 255 1.25  20.0 10.0 4.0

Starter solution (mmol/l):

In
30.0

Cu
0.5

Mo
0.5



NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.5 7.8 6.0 225 220 0925 195 150 10.0 50 250 0.75 05
Standard solution (mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.0 755 53 225 1565 33 1.4 15.0 10.0 5.0 250 0.75 05
Generative solution (mmol/l):
NH4+ K+ Ca2+ Mg2+ NO3 S042- H2P04 Fe Mn Zn In Cu Mo
1.0 85 5.0 225 1425 4.25 1.25 15.0 10.0 5.0 250 0.75 05

5.4. Sowing (planting) period: sowing seeds for seedlings — 06/19/2018; seedlings were put in a
greenhouse in a permanent place (planting) — 07/04/2018;

5.5. Seed seeding rate (planting): 23500 plants/ha;

5.6. Name and timing of crop (planting) care measures: During the period of growing
seedlings against cucumber root rot, the fungicide Previcure, EC (2.4 I/ha) was applied, repeated
watering with the drug after transferring the seedlings to the greenhouse with a rate of 4.8 1/ha.
g. (consumption rate 50 1/ha) and Ecogrin, f. (50 I/ha). During the vegetation period, the
fungicide Switch, WDG (1 kg/ha) was applied by spraying plants 2 times with a 0.1% working
solution against gray rot and ascochitosis.

In the second, first crop rotation, protection against a complex of pests was provided by a
combination of biological and chemical methods. From the moment the seedlings were put in a
permanent place in the greenhouse, multiple releases of bioagents were carried out at intervals of
7 to 14 days: against the common spider mite and tobacco thrips - predatory mites Phytoseiulus
persimilis (50 individuals/m2) and Amblyseius swirskii (30 individuals/m?2); against greenhouse
whitefly — macrolophus bug Macrolophus caliginosus (5 individuals/m2) and encarsia formosa
(5-10 pupae/m2). In case of exceeding the level of EPV in the foci of tick settlement, biological
preparations Fitoverm, EC (3 I/ha) or Aktophyt, 0.2% EC (5 I/ha) were applied, in case of aphid
appearance - the insecticide Imidor, VRK (0.3 1/ha).

6. Agrometeorological conditions of the test (general characteristics):

During the growing season in protected ground, the air temperature in the daytime ranged
from +21 to +320C, at night — not lower than +17-+200C. Relative humidity was maintained
within the optimal range (75-90%) and the CO2 level was regulated. The temperature of the
nutrient solution applied under the plants varied from 20 to 240C.

7. Type of test: production.
8. Size (sq. m) and location of the plot: the total area of the plot is 0.25 ha (2500 m2), the area
of the accounting plot is 0.2 ha (2000 m2), the location of the plots is sequential;
Number of repetitions of the experiment: 4 times.
9. Scheme of the experiment:
9.1. plot option: option without fertilizer application - Background,
9.2. Standard: Fon + Hydrohumin, 3.6 l/ha (during the period of active growth) +
Hydrohumin, 3.6 I/ha (14 days after the first treatment);
9.3. Fertiliser to be tested: Background + Agrolinija-S, 3.0 I/ha (during active growth) +
Agrolinija-S, 3.0 I/ha (14 days after the first treatment)
10. Fertilizer application period: during the growing season, 2 times: 28.08 and 11.09.2018.



11. Method of application of the fertilizer: foliar feeding of plants.

12. Phases of plant development during the period of fertilizer application: during the period
of active growth and fruiting of cucumber plants.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:

The application of Agrolinija-S fertilizer to foliar feeding has a positive effect on the
formation of the generative organs of the cucumber. It was revealed that the double application
of this fertilizer during the growing season increases the number of female flowers per 1 plant
(1.5 times), the number of greens (1.3 times), the weight of the fruit (1.16 times) in comparison
with the background variant. The length of the fruits has not changed much, because in this
hybrid the greens usually do not overgrow, meeting the standard (Table 1).

Table 1 - Effect of Agrolinija-S complex fertilizer on the formation of generative organs of
cucumber plants in protected ground (production experience, Grodno Vegetable Factory,
SV3506CV F1)

lel‘:i)aelre()f Number of Fruit Fruit
Variant fruits (greens), | length, | weight,
flowers, cs./plant cm
pcs./plant pes/p g
1. Fertilizer-free option — Backeround 16 18 10 92
2. Background + Hydrohumin, 3.6 1/ha
+ Hydrohumin, 3.6 1/ha — Etalon 22 20 1 103
3. Background + Agrolinija-S, 3.0 1/ha
+ Agrolinija-S, 3.0 Uha 24 24 11 107

The analysis of the quality indicators of cucumber fruits made it possible to find out that
the use of Agrolinija-S fertilizer during the growing season did not affect the dry matter content
in cucumber fruits. A slight increase in the content of nitrogen and sugars was noted for both
comparisons. The nitrate content in fruits increased slightly, remaining within the MPC (Table
2).

Table 2 - Effect of Agrolinija-S fertilizer on the quality indicators of cucumber fruits in protected
ground (production experience, RUAI "Grodno Vegetable Factory", SV3506CV F1)

) Total N,% | P205, | NO3,
Options Moisture Dry matter sugars, % d % d mg/k
p content, % content, % £ars, 7o v o ary &
weight | weight g
1. Fertilizer-free 95,2 4.8 2,4 0,61 0,03 102
option —
Background




2. Background + 94,6 5,4 2,8 0,65 0,04 108
Hydrohumin, 3.6
1/ha + Hydrohumin,
3.6 1/ha — Etalon

3. Background -+ 94,9 5,1 2,7 0,66 0,04 109
Agrolinjja-S, 3.0
I/ha + Agrolinija-S,
3.0 Vha

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

According to the results, the application of Agrolinija-S fertilizer contributed to an
increase in the yield of cucumber in the second crop rotation to 17.7 kg/m2, which turned out to
be significantly higher than the level of the background option - 16.1 kg/m2 (taking into account
the HCP), and also exceeded the level of the standard - 17.1 kg/m2 (taking into account the HCP,
there is a difference).

The economic efficiency of Agrolinija-S in 2018 in the second (summer-autumn) turnover
reached 9.9%, compared to 6.2% in the reference variant (Table 3).

Table 3 — Effect of Agrolinija-S complex fertilizer on cucumber yield in protected ground
(production experience, Grodno Vegetable Factory, SV3506CV F1)

Yield as of Yield as of Adding to the
Options 25.08.2018, 15.10.2018, background
kg/m2 kg/m2 kg/m?2 %
1.  Fertilizer-free option — 9,6 16,1 - -
Background
2. Background + Hydrohumin, 9,7 17,1 1,0 6,2
3.6 1/ha + Hydrohumin, 3.6 1/ha
— Etalon
3. Background + Agrolinija-S, 9.6 17,7 1,6 9.9
3.0 I/ha + Agrolinija-S, 3.0 1/ha
NSRO5 0,45 0,53 - -

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:

The use of Agrolinija-S fertilizer in foliar fertilization of cucumber protected ground
contributes to an increase in the yield of cucumber fruits by 1.6 kg/m2, or 9.9%.

Agrolinija-S fertilizer is recommended for state registration in the Republic of Belarus for
use in the agro-industrial complex and retail sale to the population.

Regulations for the use of Agrolinija-S fertilizer:
for the agro-industrial complex



Norm

Applicant fertilizer Method and terms o
trade name, . o Applicatio
. consumptio|  Culture Application,
preparative form, P n rate
.- n, restrictions on use
composition I/ha
Agrolinija-S
(UAB "Biodynamics", Foliar feeding of
Lithuania) plants:
humic acids - 45%, fulvic acids the first - in the
-13.75%, amino acids -1-2%, phase of active
d o : Cucumber )
ry matter -5.6%, organic matter 3.0 rotected growth; )
-54%, nitrogen (N) -3.75%, ’ p round again - after 14
phosphorus (P) -1.96%, & days.
potassium (K) -7.15%, Ca, Mg, Spray solution
Na, S, Fe, B, Co, Cu, Mo, Mn, consumption -
Zn<1% 1000 1/ha
for use and retail sale to the public
Norm
Applicant fertilizer
bp consumptio Method and terms o
trade name, N Applicatio
. n, Culture Application,
preparative form, 1 e n rate
composition 11(1)11 per restrictions on use
iters
of water
Agrolinija-S
(UAB "Biodynamics", Foliar feeding of
Lithuania) plants:
humic acids - 45%, fulvic acids the first - in the
-13.75%, amino acids -1-2%, phase of active
o : Cucumber )
dry matter -5.6%, organic matter 30 rotected growth; )
-54%, nitrogen (N) -3.75%, p round again - after 14
phosphorus (P) -1.96%, g days.

potassium (K) -7.15%, Ca, Mg,
Na, S, Fe, B, Co, Cu, Mo, Mn,
Zn <1%

The consumption of
the working fluid is
10 liters per 100 m2.




Performers:

Head. Head of the Department of Agrochemistry,

soil science and agriculture. Ecology

Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B.Losevich

Assistant of the Department of Entomology
and Biological Plant Protection E.G.Shinkorenko

CLAIM
Vice-Rector for Research
Grodno State Agrarian University
S.A.Tarasenko
2018

REPORT
on the biological and economic efficiency of Agrolinija-S fertilizer
and the quality of the tomato harvest in 2018

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,
Grodno, Tereshkova str., 28;
RUALI "Grodno Vegetable Factory", Grodno District, Grodno Region.
2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test:
protected ground tomato, extended crop rotation;
Torero Hybrid F1
4. Soil
4.1. Type: substrate — mineral wool;
4.2. Mechanical composition: —;
4.3. Humus content (%): —;
4.4. Soil acidity: pH not lower than 5.5.
4.5. Provision of macro- and microelements: —.
5. Agrotechnical conditions for the test:
5.1. Predecessor of the plant on which the tests are carried out: protected ground tomato — in



extended circulation in 2017.

Before the establishment of the 2018 crop rotation - a complete replacement of the substrate.

5.2. tillage: —;

5.3. Fertilization (a.i.): The system of mineral nutrition for growing tomatoes grown in

protected ground using low-volume technology corresponded to the generally accepted one.
Composition of nutrient solutions used for protected tomato

Macro- and micronutrients Quantity
NO3- 13.5 mmol/l
H2PO4 2.0 mmol/l
SO4- 3.5 mmol/l
NH4+ 0.5 mmol/l
K+ 9.5 mmol/l
Cat+ 4.75 mmol/l
Mg++ 1.5 mmol/l
Fe+++ 20-25 pmmol/l
Mn++ 10 pmmol/1
Znt+ 5 ummol/l
B+ 25 pmmol/l
Cu++ 0.75 pmmol/1
Mo++ 0.5 pmmol/l

5.4. Sowing (planting) period: sowing of tomato seeds — 15.12.2017.

Planting in a permanent place in a greenhouse — 01/19/2018

5.5. Seed seeding rate (planting): 22000 plants/ha;

5.6. Name and timing of crop (planting) care measures: Against rot roots on protected ground
tomatoes, the fungicide Previcure Energy, VK was applied by watering plants: during the period
of growing seedlings (consumption rate 3 ml/™) and again - 4 days after putting plants in a
greenhouse in a permanent place (3 1/ha).

Against the stem form of gray rot, prophylactic spraying of plant stems with the fungicide
Switch, WDG (1 kg/ha) was carried out. For the prevention of late blight, tomato plants were
treated during the growing season with the fungicide Akrobat MC, WDG (2 kg/ha), 2 times.

Control of greenhouse whiteflies and common spider mites on tomato plants during the
entire vegetation period was carried out using the biological method by weekly releases of
entomophages and acariphages: Encarsia formosa (5-10 pupae/m2), Eretmocerus californicus
(from 2 to 20 individuals/™), Macrolophus caliginosus (5 individuals/™), Phytoseiulus persimilis
(50-100 individuals/m?2), Amblyseius swirskii (30-50 individuals/m?2).

6. Agrometeorological conditions of the test (general characteristics):

During the growing season in protected ground, the air temperature in the daytime
averaged 20-25°C during the day and 16-18°C at night.

The humidity of the substrate was maintained at the optimal level and in the initial
vegetation period it was 65-75% of HB with a relative humidity of 60-70%. During the fruiting
period, the humidity of the substrate was increased to 80-85%, the air humidity to 75-85%, with
active ventilation of greenhouses.



7. Type of test: production.

8. Size (sq. m) and location of the plot: the total area of the plot is 0.25 ha (2500 m2), the area

of the accounting plot is 0.2 ha (2000 m2), the location of the plots is sequential;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: option without fertilizer - Background;

9.2. Standard: Fon + Hydrohumin, 3.6 1/ha (during the period of active growth) + Hydrohumin,

3.6 I/ha (14 days after the first treatment);

9.3. Fertiliser to be tested: Fon + Agrolinija-S, 3.0 1/ha (during active growth) + Agrolinija-S,

3.0 1/ha (14 days after the first treatment)/

10. Fertilizer application period: during the growing season, 2 times — 26.07 and 9.08.2018.

11. Method of application of the fertilizer: foliar feeding.

12. Phases of plant development during the period of fertilizer application: during the period

of active growth and fruiting of tomato plants.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant

protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:
When applying Agrolinija-S fertilizer to tomatoes protected ground, a positive effect on

the formation of generative organs of plants during the growing season can be traced. The

average leaf length in the experiment decreased by 1.17 times compared to the background

variant, which indicates the generative type of development of tomato plants against the

background of the application of the tested fertilizer and its growth-regulating properties. It has

been established that the number of fruits in a truss increases by 1.25 times in comparison with

the background variant. The weight of tomato fruits increased from 210 to 242 g, or by 15.2%

(Table 1).

Table 1 - Effect of Agrolinija-S fertilizer on the formation of vegetative and generative organs of
protected tomato plants (production experience, RUAI "Grodno Vegetable Factory", Torero F1)

Average leaf Number of Fetal weight
Variant length, fruits in a truss,
cm state. G %
1. Fertilizer-free option — 35 4,0 210 100
Background
2. Background + Hydrohumin,
3.6 l/ha + Hydrohumin, 3.6 32 4,5 235 109,5
1/ha — Etalon
3. Background + Agrolinija-S,
3.0 1/ha + Agrolinija-S, 3.0 1/ha 30 3.0 242 115,2

The analysis of the quality indicators of tomato fruits showed that the use of Agrolinija-S
fertilizer contributed to a decrease in water content and an increase in the dry matter content in




fruits by 0.9% compared to the background variant. There is a tendency to a slight increase in the
content of nitrogen and sugars in fruits. The nitrate content in tomato fruits also increased
slightly, remaining within the MPC (Table 2).

Table 2 - Effect of Agrolinija-S fertilizer on the quality indicators of tomato fruits (production
experience, Grodno Vegetable Factory, Torero F1)

. Total | N,% |229% | No3,
Options Moisture Dry matter sugar d %0 QW me/k
p content, % content, % 5 ’ Ty weigh &
0 weight ¢ g
1. Fertilizer-free option — 95,2 4,8 2,95 0,3 0,02 69
Background
2. Background + 94,5 5,5 3,00 0,5 0,03 75
Hydrohumin, 3.6 l/ha +
Hydrohumin, 3.6 l/ha —
Etalon
3. Background + 94,3 5,7 3,02 0,7 0,03 72
Agrolinija-S, 3.0 l’ha +
Agrolinija-S, 3.0 /ha

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

It was found that the application of Agrolinija-S fertilizer by foliar feeding during the
growing season of plants contributed to an increase in the yield of tomato fruits from 32.6 to 35.1
kg/m2, which corresponded to the level of the standard - 34 kg/m2 (taking into account the HCP,
there is no difference). Double application of the studied fertilizer made it possible to obtain an
additional 2.5 kg/m?2 of products, or 7.7% in comparison with the background option (Table 3)

Table 3 — Effect of Agrolinija-S fertilizer on the yield of protected ground tomatoes
(production experience, RUAI "Grodno Vegetable Factory", Torero F1)

Yield as of Yield as of Adding to the background
Options 1.07.2018, kg/m2 1.09.2018, 0
kg/m?2 kg/m2 /o

1. Fertilizer-free option 18,4 32,6 - -
— Background
2. Background + 18,8 34,0 1,4 4,5
Hydrohumin, 3.6 1/ha +
Hydrohumin, 3.6 1/ha —
Etalon
3. Background + 18,7 35,1 2,5 7,7
Agrolinija-S, 3.0 l/ha +
Agrolinija-S, 3.0 l/ha




I NSRO5 | 0,

98 |

1,34

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended

for state registration:

The use of Agrolinija-S fertilizer in the phase of active growth and fruiting of plants on
protected tomato contributes to an increase in tomato yield by 2.5 kg/m2, or 7.7%, which
corresponds to the level of the standard.

Agrolinija-S fertilizer is recommended for state registration in the Republic of Belarus for
use in the agro-industrial complex and retail sale to the population.

Regulations for the use of Agrolinija-S fertilizer:

for the agro-industrial complex

Applicant Norm
PP fertilizer Method and terms L
trade name, . S Application
. consumptio| Culture Application,
preparative form, S rate
composition n, restrictions on use
1/ha
Agrolinija-S
([.JAB . Biodynamics", Foliar feeding of
Lithuania) lants:
humic acids - 45%, fulvic acids pans:
. . the first - in the phase
-13.75%, amino acids -1-2%, )
o . Protected | of active growth;
dry matter -5.6%, organic matter 3,0 tomato | aain - after 14 davs 2
-54%, nitrogen (N) -3.75%, Sgra soh}llti.on
phosphorus (P) -1.96%, C(I))nszm tion — 1000
potassium (K) -7.15%, Ca, Mg, I/ha p
Na, S, Fe, B, Co, Cu, Mo, Mn,
Zn <1%
for use and retail sale to the public
Fertilizer
Applicant consump Method and terms .
trade name, tion rate, o Applicatio
. Culture Application,
preparative form, g, ml per P n rate
" . restrictions on use
composition 10 liters
of water




Agrolinija-S
(UAB "Biodinamika",
Lithuania)
humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%,

Foliar feeding of
plants:

the first - in the
phase of active

dry matter -5.6%, organic matter 30 Protected | growth;

-54%, nitrogen (N) -3.75%, tomato again - after 14

phosphorus (P) -1.96%, days.

potassium (K) -7.15%, Ca, Mg, Spray solution

Na, S, Fe, B, Co, Cu, Mo, Mn, consumption — 10

Zn <1% liters per 100 m2
Performers:

Head. Head of the Department of Agrochemistry,
soil science and agriculture. Ecology

Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B.Losevich

Assistant of the Department of Entomology
and Biological Plant Protection

E.G.Shinkorenko
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the winter rapeseed harvest in 2018.

1. Place of the test: educational institution "Grodno State Agrarian University", 230008,
Grodno, Tereshkova str., 28.

2. Fertilizer: Agrolinija-S - fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter - 54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: winter rapeseed, Brentano hybrid.
4. Soil

4.1. Type: sod-podzolic;

4.2. Mechanical composition: cohesive sand;

4.3. Humus content: 1.88%;

4.4. Acidity: 6.05;

4.5. Availability of macro- and microelements: P205 — 228 mg/kg, K20 — 173 mg/kg. Content
of mobile forms of copper (1.0 M HCI) — 1.65 mg/kg, zinc (Zn) (1.0 M HCI) — 2.8 mg/kg,
exchangeable manganese (1.0 M HCI) — 0.78 mg/kg, water-soluble boron — 0.64 mg/kg.

5. Agrotechnical conditions for the test:

5.1. predecessor of the plant on which the tests are carried out: spring barley;

5.2. tillage: plowing to a depth of 25 cm (11.08.2017), cultivation to a depth of 12 cm
(21.08.2017);

5.3. application of fertilizers (a.i.): phosphorus — 80 kg/ha, potassium — 120 kg/ha
(11.08.2017), the first fertilization — nitrogen — 80 kg/ha (13.04.2018), the second fertilization —
nitrogen — 40 kg/ha (25.04.2018);

5.4. Sowing (planting) period: 23.08.2017;

5.5. Seed seeding rate: 1 million germinating seeds/ha;

5.6. Name and timing of crop (planting) care measures: post-emergence application of Galera
herbicide — 0.3 1/ha (25.09.2017), fungicidal treatment — Karamba Turbo fungicide — 1.0 I’ha
(26.09.2017), insecticidal treatment — Fastak insecticide (0.15 I/ha) (25.04.2018).

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 251 mm, in
the year of testing - 211 mm.

Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 *“ is 1656°C, in the year of testing - 2131°C.

In general, meteorological conditions during the growing season of the crop were dry, as the air
temperature during this period was higher than the long-term average, and the amount of
precipitation was 40 mm less.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 25 m2, the area of the
accounting plot is 16 m2, the location of the plot is single-row, sequential;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N120R80K 120 — Background;

9.2. Standard: Hydrohumin — 3 l/ha;

9.3. Tested fertilizer: Agrolinija-S — 3 1/ha.

10. Fertilizer application period: for vegetative plants.



Date: 25.04.2018, 03.05.2018

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st - in the phase
of the beginning of budding, 2nd - in the phase of the end of budding.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:

Two foliar fertilization of winter rapeseed with fertilizers based on humic acids Agrolinija-s and
Hydrohumin showed a slight increase in the weight of 1000 seeds and the content of crude fat
compared to the background variant (Table 1). We also noted a slight multidirectional change in
the content of nitrogen, phosphorus and potassium in winter rapeseed oilseeds.

Table 1 - Effect of Agrolinija-s humic acid-based fertilizer on the quality of winter rapeseed
oilseeds

Crude Weight
Options of 1000 N, % P205,% | K20, %
fat, %
seeds, g
1. N120R80C120 — Background 43,9 4,32 2,82 0,82 0,88
2.Background + Hydrohumin 44,5 4,40 2.84 0.79 0.85
(Standard)
3. Background + Agrolinija-S 44.9 4,45 2.87 0,79 0,89

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The studies found that foliar fertilizers based on humic acids Agrolinija-s and Hydrohumin
contributed to an increase in the yield of winter rapeseed oilseeds compared to the background
option by 3.5 and 4.8 g/ha, respectively. Double foliar fertilization with Agrolinija-s fertilizer
made it possible to obtain a higher yield than in the reference option.

Table 2 — Effect of Agrolinija-s humic acid-based fertilizer on the yield of winter rapeseed
oilseeds

Options Yield, g/ha b;ﬁ;ﬁfﬂg tqh/ia
1. N120R&80C120 — Background 31.6 -
2.Background + Hydrohumin (Standard) 35,1 3,5
3. Background + Agrolinija-S 36.4 4,8
NSRO5 2,35

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:

The use of Agrolinija-s humic acid-based fertilizer in foliar fertilization of winter rapeseed crops
in the phase of the beginning of budding and in the phase of the end of budding against the
background of mineral fertilizers contributes to an increase in the yield of oilseeds by 4.8 g/ha.

Trade name, Fertilizer Method and timing o
o . . . Application
composition, preparative | consumptio Culture of application, rate
form, applicant n rate, ko/ha restrictions on use
Agrolinija-S . . .
(UAB  "Biodynamika", 2.5 \:hgtrfr i:pzzzzg’ Foliar f;ﬁi{ng of 2
Lithuania) pring rap P )




humic acids - 45%, Ist — in the phase of
fulvic acids -13.75%, the beginning of
amino acids -1-2%, dry budding;
matter -5.6%, organic 2nd — in the phase
matter -54%, nitrogen of the end of
(N) -3.75%, phosphorus budding. Spray
(P) -1.96%, potassium solution
(K) -7.15%, Ca, Mg, Na, consumption — 200
S, Fe, B, Co, Cu, Mo, I/ha
Mn, Zn <1%
Performer:

Associate Professor of the Department of Agrochemistry,
soil science and agriculture. Ecology
Candidate of Agricultural Sciences. Sciences

S.I. Yurgel



CLAIM

Vice-Rector for Research
Grodno State Agrarian University
V.V.Peshko
2020

REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the corn harvest in 2019.

1. Test Location:

Educational Institution "Grodno State Agrarian University", 230008, Grodno, Tereshkova Street,
28.

PK named after V.I. Kremko, 231705, Grodno region, Grodno district, agro-town Kvasovka,
Yubileynaya st., 3

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: corn, hybrid Talisman

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: loose sand:

4.3. Humus content: 1.58%;

4.4. Acidity: 5.40;

4.5. Availability of macro- and microelements: P205 — 410 mg/kg, K20 — 180 mg/kg. Content
of mobile forms of copper (1.0M HCIl) — 2.0 mg/kg, zinc (Zn) (1.0M HCI) — 3.3 mg/kg,
exchangeable manganese (1.0M KCl) — 2.6 mg/kg, water-soluble boron — 0.65 mg/kg.

5. Agrotechnical conditions for the test:

5.1. predecessor of the plant on which the tests are carried out: spring barley;

5.2. tillage: plowing to a depth of 25 cm (17.10.2018), cultivation to a depth of 12 cm
(10.04.2019);

5.3. Application of fertilizers: mineral fertilizers (a.i.): basic — phosphorus — 60 kg/ha, potash
— 150 kg/ha (17.10.2018), nitrogen — 140 kg/ha (10.04.2019);

organic: cattle manure 60 t/ha (17.10.2018);

5.4. Sowing period: 12.04.2019;

5.5. Seed seeding rate: 100 thousand seeds/ha;

5.6. Name and timing of crop care (planting) measures: herbicide treatment with the herbicide
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Meister Power — 1.5 1/ha ( 10.05.2019);

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 311 mm,
in the year of testing - 232 mm.

Air temperature for the growing season: the average long-term value of the sum of active
temperatures above 10 *“ is 2134 °“, in the year of testing - 2432°C.

In general, meteorological conditions during the maize growing season were dry, as the air
temperature was above the long-term average and the amount of precipitation was below the
long-term average.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 56 m2, the area of the
accounting plot is 37.8 m2, the location of the plots is randomized,

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N140R60K 150 +60 t/ha of cattle manure — Fon,;

9.2. Standard: Hydrohumin — 1 I/ha;

9.3. Tested fertilizer: Agrolinija-S — 2 /ha.

10. Fertilizer application period: for vegetative plants.

Dates: 04.06.2019, 18.06.2019

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st — 5-6 leaves,
2nd — 8-10 leaves.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:

The use of Hydrohumin and Agrolinija-S fertilizers significantly increased the content of
nitrogen in corn grain (by 0.12%) and, respectively, crude and digestible protein content in corn
grain compared to the background variant (Table 1). The phosphorus content also increased (by
0.03-0.04%). Only Agrolinija-S fertilizer had a positive effect on the percentage of potassium in
corn grain.

Table 1 - Effect of fertilizer based on humic acids Agrolinija-S on the quality indicators of corn
grain
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. Crude | hyoestible | N, % dry | D20 %0 | K20,
Options protein, protein, % weight dry % dry
% ’ weight | weight
1. N140R60K 150 + 60 t/ha of cattle 7,91 6,41 1,33 0,28 0,40
manure — Background
2. Fon + Hydrohumin - Etalon 8,63 7,00 1,45 0,31 0,40
3. Background + Agrolinija-S 8,63 7,00 1,45 0,32 0,43

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The studies have established that foliar fertilization with fertilizers based on humic acids
Hydrohumin and Agrolinija-S contributed to an increase in the yield of corn grain by 12.0 and
17.0 c/ha, respectively, compared to the background variant (Table 2). Double foliar fertilization
with Agrolinija-S fertilizer made it possible to obtain a yield slightly higher than in the reference
option, but this difference was within the NSP0S5.

Table 2 - Effect of Agrolinija-S humic acid-based fertilizer on corn grain yield

. . Increase to the
Options Yield, c/ha backeround, ¢/ha
1. N140R60K 150 + 60 t/ha of cattle manure — -
168
Background
2. Fon + Hydrohumin - Etalon 180 12,0
3. Background + Agrolinija-S 185 17,0
NSRO5 7,6

When carrying out two foliar fertilization of corn with Agrolinija-S fertilizer, there was a
tendency to increase the weight of one ear, the weight of grain from one cob, as well as the
weight of 1000 grains (Table 3).

Table 3 - Effect of fertilizer based on humic acids Agrolinija-S on the structure of corn yield

Variant Weight, g
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one cob grains from 1000 grains
one cob
1. N140R60K 150 + 60 t/ha of cattle manure — 2726 159 305.9
Background
2. Fon + Hydrohumin - Etalon 249 174 314,1
3. Background + Agrolinija-S 245 173 315,3

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended

for state registration:

The use of Agrolinija-S fertilizer based on humic acids in foliar fertilization of corn crops in the
phases of 5-6 and 8-10 leaves against the background of organic and mineral fertilizers
contributes to an increase in grain yield by 17.0 c/ha. Agrolinija-S fertilizer is recommended for
ublic of Belarus for use in the agro-industrial complex.

state registration in the Re

Regulations for the use
of Agrolinija-S

fertilizer in the Fertilizer Method and timing Anplicati
asro-industrial t Cult £ apolicati pplication
gro-industria consumptio ulture of application, rate
complex:Trade name, n rate, 1/ha restrictions on use
composition, preparative
form, applicant
Agrolinija-S Foliar feeding of
(UAB  "Biodynamics", plants:
Lithuania) .
humic acids - 45%, fst—In the phase of
fulvic acids -13.75%, “oeaves,
amino acids -1-2%, dry , 2nd — in the phase
matter -5.6%, organic 2 Maize of 8-10 leaves. 2
matter -54%, nitrogen Spray Solution

(N) -3.75%, phosphorus
(P) -1.96%, potassium
(K) -7.15%, Ca, Mg, Na,
S, Fe, B, Co, Cu, Mo,

Mn, Zn <1%

consumption — 200
1/ha
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the potato harvest in 2019.

1. Place of testing, name of the institution and its address:

Educational Institution "Grodno State Agrarian University", 230008, Grodno, Tereshkova Street,
28.

PK named after V.I. Kremko, 231705, Grodno region, Grodno district, agro-town Kvasovka,
Yubileynaya st., 3

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. Plant on which the fertilizer was applied during the test: potatoes, Red Scarlet variety

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: loose sand;

4.3. Humus content: 1.29%;

4.4. Acidity: 5.8;

4.5. Availability of macro- and microelements: P205 — 270 mg/kg, K20 — 340 mg/kg. Content
of mobile forms of copper (1.0 M HCl) — 2.0 mg/kg, zinc (Zn) (1.0 M HCI) — 3.2 mg/kg,
exchangeable manganese (1.0 M HCI) — 4.5 mg/kg, water-soluble boron — 0.59 mg/kg.

5. Agrotechnical conditions for the test:

5.1. predecessor of the plant on which the tests are carried out: winter wheat;

5.2. tillage: plowing to a depth of 25 cm (28.10.2018), cultivation to a depth of 12 cm
(16.04.2019);

5.3. application of fertilizers (a.i.): mineral: nitrogen 100 kg/ha (16.04.2019), phosphorus — 60
kg/ha, potash — 150 kg/ha (28.10.2018);

organic: 60 t/ha (28.10.2018);

5.4. Sowing (planting) period: 25.04.2019;

5.5. Tuber planting rate: 54 thousand / ha;

5.6. Name and timing of crop (planting) care measures: single pre-emergence loosening of

row spacing, treatment with Zencor herbicide — 0.6 l/ha (15.05.2019), treatment with Aktara
insecticide — 0.07 kg/ha (19.06.2019), fungicidal treatments against late blight: Orvego, KS, 0.8
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I/ha (01.06.2019; 15.06.19), Acrobat MC, VDG, 2 kg/ha (30.06.19; 16.07.19), Tridex, VDG, 1.6
kg/ha (31.07.19; 08.08.19; 18.08.19).

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 278 mm, in
the year of testing - 222 mm.

Air temperature during the growing season: the average long-term value of the sum of active
temperatures above 10 *“ is 1904 ““, in the year of testing - 2117°C.

In general, meteorological conditions during the growing season of potatoes were dry, as the air
temperature was above the long-term average and precipitation was below the long-term
average.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 42 m2, the area of the
accounting plot is 22.4 m2, the location of the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N reoki1s0 T 60 t/ha of cattle manure — Fon;

9.2. Standard: Hydrohumin — 4 1/ha;

9.3. Tested fertilizer: Agrolinija-S — 3 l/ha.

10. Fertilizer application period: for vegetative plants.

Dates: 02.06.2019; 23.06.2019;

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st — in the
phase of closing the tops in the rows, 2nd — in the phase of the end of budding — the beginning of
flowering.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:
When carrying out two foliar fertilization of potatoes with fertilizers Agrolinija-S and
Hydrohumin , a tendency to increase the biochemical indicators of tubers was noted: the content
of vitamin C, starch, nitrates, nitrogen). The phosphorus and potassium content did not change

significantly (Table 1).

Table 1 — Effect of complex fertilizer based on humic acids Agrolinija-S on the quality indicators
of potato tubers
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Vit in C Nitrat P205, K20,
‘ itamin Starch itrate N, % % dry | % dry
Options content, o content, dry . .
o content, % Ik weisht weigh | weigh
mg- 0 mg g g t t
1. NIOOR60K150 + 60
t/ha of cattle manure — 14,3 11,1 123 1,94 0,26 2,55
Background
2. Fon + Hydrohumin - 14,9 11,3 142 1,98 | 025 | 2,57
Etalon
3. Background  + 15,0 12,8 139 2,00 | 026 | 249
Agrolinija-S

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

Version.

The studies carried out made it possible to establish that the use of mineral fertilizers in doses of
N100P60K150 + 60 t/ha of cattle manure made it possible to obtain a yield of potato tubers of
333 c/ha (Table 2). Foliar fertilization with fertilizers based on humic acids Agrolinija-S and
Hydrohumin contributed to an increase in tuber yields by 20 and 17 c/ha, respectively, compared

to the background option.

Table 2 — Effect of complex fertilizer based on humic acids Agrolinija-S on the yield of potato

tubers
Increase to
. Plant height, . the
Options cm Yield, c/ha backeround,
c/ha
1. NIOOR60K 5, + 60 t/ha of cattle manure — 32,8 333 -
Background
2. Fon + Hydrohumin - Etalon 37,5 350 17
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3. Background + Agrolinija-S

0,7

353 20

NSROS5

15,1

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended

for state registration:

The use of Agrolinija-S complex fertilizer in foliar fertilization of potatoes in the phase of
closing the tops in the rows and in the phase of the end of budding - the beginning of flowering
against the background of organic and mineral fertilizers contributes to an increase in tuber

yields by 20 centners / ha.

Regulations for the use of Agrolinija-S fertilizer in the agro-industrial complex:

dry matter -5.6%, organic matter
-54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%,
potassium (K) -7.15%, Ca, Mg,
Na, S, Fe, B, Co, Cu, Mo, Mn,
Zn <1%

Applicant Norm Frequen
bp fertilizer Method and terms d
trade name, . o cy of
. consumptio| Culture Application, S
preparative form, P applicati
.- n, restrictions on use
composition on
1/ha
Agrolinija-S Foliar feeding of plants:
(UAB "Biodynamics",
Lithuania) Ist — in the phase of
humic acids - 45%, fulvic acids closing the tops in the
-13.75%, amino acids -1-2%, rows, 2nd —in the phase
3 Potato 2

of budding — flowering.

Spray solution
consumption — 200 l/ha

Performer:

Head. Head of the Department of Agrochemistry,

soil science and agriculture. Ecology
Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B.Losevich
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the strawberry harvest in 2019.

1. Place of testing, name of the institution and its address:

Educational Institution "Grodno State Agrarian University", 230008, Grodno, Tereshkova Street,
28.

PK named after V.I. Kremko, 231705, Grodno region, Grodno district, agro-town Kvasovka,
Yubileynaya st., 3

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
3. The plant on which the fertilizer was applied during the test: strawberry, Honey variety;

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: cohesive sand;

4.3. Humus content: 2.0%;

4.4. Acidity: 4.9;

4.5. Availability of macro- and microelements: P205 — 454 mg/kg, K20 — 243 mg/kg. Content
of mobile forms of copper (1.0M HCI) — 2.7 mg/kg, zinc (Zn) (1.0M HCI) — 4.9 mg/kg,
exchangeable manganese (1.0M HCI) — 2.5 mg/kg, water-soluble boron — 0.58 mg/kg.

5. Agrotechnical conditions for the test:

5.1. predecessor of the plant on which the tests are carried out: spring barley;

5.2. Tillage: loosening of row spacing (1.04.2019, 16.04.2019)

5.3. application of fertilizers (a.i.): nitrogen — 20 kg/ha, phosphorus — 40 kg/ha, potassium — 60
kg/ha, microfertilizers Ecolist Monobor — 1 I/ha (beginning of budding), Ecolist Standard — 1
1/ha (beginning of flowering);

5.4. Planting date: 2017;

5.5. Planting method: single-line, planting scheme 38 x 70 cm;

5.6. Name and timing of planting care measures: herbicides: Betanol Expert — 1.5 l/ha
(10.04.2019, 01.05.2019), Fusilad Forte — 2.0 1/ha (15.04.2019), fungicides: Horus — 0.7 kg/ha
(10.04.2019), Luna Experience — 0.75 1/ha (03.05.2019);

Mulching between rows with straw May 25-30, 2019

Throughout the growing season, the plantings were watered as necessary.
6. Agrometeorological conditions of the test (general characteristics):
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Precipitation in mm for the growing season: the average long-term precipitation is 355 mm, in
the year of testing - 284 mm.

Air temperature for the growing season: the average long-term value of the sum of active
temperatures above 10 © is 2458 ““, in the year of testing - 2739°C.

In general, meteorological conditions during the growing season of strawberries were dry, as
during this period the air temperature was higher than the long-term average, and the amount of
precipitation was lower than the long-term average.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 49 m2, the area of the
accounting plot is 28 m2, the method of location of the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N20R40K 60 — Background;

9.2. Standard: Volat-6 — 2 1/ha;

9.3. Tested fertilizer: Agrolinija-S — 2 1/ha.

10. Fertilizer application period: for vegetative plants.

Date: 13.05.2019, 28.05.2019

11. Method of fertilizer application: spraying (foliar feeding).

12. Phases of plant development during the period of fertilizer application: 1st - in the phase
of budding, 2nd - in the phase of berry growth;

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:
Foliar feeding of garden strawberries with Volat-6 and Agrolinija-S fertilizers did not have a
significant impact on the quality indicators of strawberries (Table 1).

Table 1 - Effect of Agrolinija-S complex fertilizer on the quality indicators of strawberries

Options Total ;ugars, Ascorbic a:)cid I\(I{r;/o E’/fgfy, 3/(02(1?},]

? content, % weight | weight | weight
1. N20R40K 60 — Background 7,5 0,08 1,35 0,27 1,91
2. Fon + Volat-6 - Etalon 8,0 0,07 1,33 0,28 1,90
3. Background + Agrolinija-S 7,6 0,08 1,37 0,28 1,93




CLAIM

Vice-Rector for Research
Grodno State Agrarian University
V.V.Peshko
2020

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

The use of humic fertilizers increased the yield of strawberries by 10.1-10.7 c/ha (Table 2).
Agrolinija-S provided a higher increase than Volat-6, but the difference was within the NDS.

Table 2 — Effect of Agrolinija-S complex fertilizer on strawberry yield

Options Yield, c/ha balllclzl(:(;erislfntdo, tcl}ia
1. N20R40K60 — Background 38,6 -
2. Fon + Volat-6 - Etalon 48,5 10,1
3. Background + Agrolinija-S 49,3 10,7
NSRO5 8,23

17. Conclusions and proposals. Regulations for the use of the tested fertilizer
recommended for state registration:
The use of Agrolinija-S fertilizer based on humic acids in foliar fertilization of strawberries

during the budding phase and the phase of berry growth against the background of the mineral
fertilizer system contributes to an increase in berry yields by 10.7 c/ha. Agrolinija-S fertilizer is
recommended for state registration in the Republic of Belarus. We believe that for the proposed
fertilizer, it is possible to expand the registration for garden strawberries as well.

Applicant Fertilizer Method and timing o
trade name, . .. Application
. consumptio Culture of application,
preparative form, o rate
composition n rate, I/ha restrictions on use
Agrolinija-S 2 Strawberries, Foliar feeding of 2
(UAB . "Biodynamics", garden plants:
Lithuania) strawberries _
humic acids - 45%, 1st — budding;
fulvic acids -13.75%,
amino acids -1-2%, dry 2nd — berry growth.
matter -5.6%, organic
matter -54%, nitrogen
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(N) -3.75%, phosphorus Spray solution
(P) -1.96%, potassium consumption — 300
(K) -7.15%, Ca, Mg, Na, 1/ha
S, Fe, B, Co, Cu, Mo,
Mn, Zn <1%
Performer:

Head. Head of the Department of Agrochemistry,

soil science, and agriculture. Ecology

Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor
E.B. Losevich
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REPORT
on the biological and economic efficiency of the fertilizer based on humic acids Agrolinija-S
and the quality of the yield of perennial leguminous grasses in 2019.

1. Place of testing, name of the institution and its address:

Educational Institution "Grodno State Agrarian University", 230008, Grodno, Tereshkova Street,
28.

PK named after V.I. Kremko, 231705, Grodno region, Grodno district, agro-town Kvasovka,
Yubileynaya st., 3

2. Fertilizer: Agrolinija-S is a fertilizer based on humic acids - humic acids - 45%, fulvic acids
-13.75%, amino acids -1-2%, dry matter -5.6%, organic matter -54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium (K) -7.15%, Ca, Mg, Na, S, Fe, B, Co, Cu, Mo, Mn, Zn <1%.
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3. Plant on which the fertilizer was applied during the test: timothy + clover of the 2nd year
of use

4. Soil

4.1. Type: agrosod-podzolic;

4.2. Mechanical composition: loose sand;

4.3. Humus content: 1.55%;

4.4. Acidity: 6.9;

4.5. Availability of macro- and microelements: P205 — 271 mg/kg, K20 — 150 mg/kg. Content
of mobile forms of copper (1.0M HCI) — 1.9 mg/kg, zinc (Zn) (1.0M HCIl) — 4.5 mg/kg,
exchangeable manganese (1.0M HCI) — 1.5 mg/kg, water-soluble boron — 0.75 mg/kg.

5. Agrotechnical conditions for the test:

5.1. Predecessor of the plant on which the tests are carried out: corn;

5.2. Tillage: -

5.3. Fertilizer application (a.i.): nitrogen — 60 kg/ha, phosphorus — 60 kg/ha, potash — 150
kg/ha (for two mowing in total);

5.4. Date, method of sowing: for cover crop (barley);

5.5. Seed seeding rate: 30 kg/ha in a mixture;

5.6. Name and timing of measures for the care of crops (plantings): not carried out;

6. Agrometeorological conditions of the test (general characteristics):

Precipitation in mm for the growing season: the average long-term precipitation is 355 mm, in
the year of testing - 284 mm.

Air temperature for the growing season: the average long-term value of the sum of active
temperatures above 10 © is 2458 ““, in the year of testing - 2739°C.

In general, meteorological conditions during the vegetation period of perennial grasses were arid,
since during this period the air temperature was higher than the average long-term values, and
the amount of precipitation was lower than the average long-term values.

7. Type of test: field.

8. Size (sq. m) and location of the plot: the total area of the plot is 50 m2, the area of the
accounting plot is 24 m2, the method of location of the plots is randomized;

Number of repetitions of the experiment: 4 times.

9. Scheme of the experiment:

9.1. Plot option: N60K 150 — Background;

9.2. Standard: Hydrohumin — 1 1/ha;

9.3. Tested fertilizer: Agrolinija-S — 2 l/ha.

10. Fertilizer application period: for vegetative plants.

Dates: 15.04.2019, 3.06.2019, 15.07.2019

11. Method of fertilizer application: spraying (foliar feeding).
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12. Phases of plant development during the period of fertilizer application: 1st — spring
regrowth, 2nd — after the first mowing, 3rd — after the 2nd mowing.

13. Information on the compatibility of the tested fertilizer with other fertilizers, plant
protection products and other substances: not studied.

14. Identified side effects: not noted.

15. Information on the effect of fertilizer on biochemical indicators of product quality:
When carrying out three foliar fertilization of perennial leguminous grasses with Hydrohumin
and Agrolinija-S fertilizers, a tendency to increase the content of nitrogen and digestible protein
was noted (Table 1). The use of Agrolinija-S compared to the background version did not have a
significant effect on the phosphorus and potassium content in the dry mass of leguminous
grasses.

Table 1 - Effect of Agrolinija-S complex fertilizer on the quality indicators of dry weight of
perennial leguminous grasses (average for two cuts)

Options Digestible N, % P205,% | K20,%
protein, %
1. N60K 150 — Background 13,2 2,75 0,27 2,22
2. Fon + Hydrohumin - Etalon 13,4 2,78 0,28 2,28
3. Background + Agrolinija-S 13,5 2,80 0,28 2,21

16. Assessment of the economic efficiency of the fertilizer (indicating the smallest
significant difference):

Fertilizers based on humic acids Hydrohumin and Agrolinija-S contributed to an increase in the
yield of green mass of perennial leguminous grasses by 50-57 centners per hectare (Table 2).

Table 2 — Effect of Agrolinija-S fertilizer on the yield of perennial leguminous grasses (sum of
two cuts)

Options Yield, c/ha b;ﬁi;issni th}Ea
1. N60K 150 — Background 309 -
2. Fon + Hydrohumin - Etalon 359 50
3. Background + Agrolinija-S 366 57
NSRO5 23,3

17. Conclusions and proposals. Regulations for the use of the tested fertilizer recommended
for state registration:
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in foliar fertilization of

perennial leguminous grasses in the phase of spring regrowth, after the 1st and 2nd cutting,
contributes to an increase in the yield of green mass by 57 c/ha. Agrolinija-S fertilizer is
recommended for state registration in the Republic of Belarus for use in the agro-industrial

complex.

Regulations for the use of Agrolinija-S fertilizer for use in the agro-industrial complex:

-54%, nitrogen (N) -3.75%,
phosphorus (P) -1.96%, potassium
(K) -7.15%, Ca, Mg, Na, S, Fe, B,

Co, Cu, Mo, Mn, Zn <1%

Applicant Norm Frequen
PP fertilizer Method and terms a
trade name, ) . . cy of
} consumptio| Culture | Application, restrictions ..
preparative form, applicati
composition o on use on
P I/ha
Agrolinija-S
(UAB "Biodynamics", Foliar feeding:
Lithuania) ‘
humic acids - 45%, fulvic acids _ Ist — spring regrowth,
-13.75%, amino acids -1-2%, dry Perennial the gnd -hafgerdthe ESt
matter -5.6%, organic matter 1,0 legumes-gr | cutting, the jrd - after 3
asses the 2nd cutting.

Spray solution
consumption is 200 1/ha.

Performer:

Head. Head of the Department of Agrochemistry,
soil science, and agriculture. Ecology
Candidate of Agricultural Sciences. Doctor of Medicine, Associate Professor

E.B. Losevich
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