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i Tasks and work activitiegg===,

» Working up stock cultures and inoculums f
and solid-phase fermentation of strains prt
biologics.

> Producing pilot trial batches of biologics fc
trials: Kartofin, SC and Phytolar, é and
quality assessment. |

> Pre-planting treatment of potato tubers
biologics and setting up field trials for assesst
of their efficacy on the potato variety “Udacha

the Experimental Station of the Institute 'f

Engineering and Environmental Problems

Agricultural Production.
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@ Tasks and work activitieggg==9
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> Producing trial batches of the biologic Kart
and its quality assessment for treatment of
tubers before their storage (variety “Udacha”™
> Efficacy assessment of the biologics Kartof
and Phytolar, G in organic technologies for gr¢
]Saotatoes of the variety “Udacha”. |
> Statistical processing of the data obtained in
trials for efficacy of the biologics Kartofin, S
Phytolar, G in organic technologies for grov
potatoes of the variety “Udacha”. 7
> Assessing yield quantity and quality of the w
and standard potato tubers obtained with the us
biologics. SRR =
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@ Materials and research obj

> Bacillus subtilis 1I-5 12/23 (Kartofin, SC
producer) with complex target antagonist ac
> Trichoderma asperellum T-36 (Phytolar, G strain-p:
with complex cellulolytic and antaﬁonist target acti
d-phase

» Substrates for liquid-phase and so ermen
liquid nutrient medium (molasses - 15 g/l, corn extract - 30 g/l, pH=7.
multibiorecycled substrates (waste after sequential double cultivation ¢
mushrooms L. edodes 4080 (shiitake) and P. ostreatus NK-35 (oyster mus
on agroindustrial waste (oak and mixed sawdust + 10% crude mixed bran)

> Nutrient media for obtaining inoculums and

cultures: : |
pancreatic hydrolyzate sprat —15 g/l, NaCl —-4.59 g/l, agar - 20 g/l, pH=7.2; lic

and agarized aqueous extracts of the multibiorecycled substrate (200 g/I).
Kartofin, SC and Phytolar, G pilot trial batches.
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Research methods |

Tmculums, stock cultures and pilot trial baf
blologlcs were g duced m accordance wi
approved re ons, technical specificatior
toxicol oglca passports of producer strain

> Prepanng inoculums and stege. T4 HTRTEE
» Preparing waste substrates jtog i a0 ogdite
» Producing pilot trial batchezw;i blologlcs '

> Determining spore produciitit (t1t
» Quality assessment of pilot asF:
> Conducting field trials
Evaluation of field results

Statistics and visualization B
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Fleld Test Scheme forf@
rP]fJ lication of Biologicoge<iisn
artofin, SC and Phyto ar, O et

Wayandtlmeof 1

Workmg
Biologic thIl rate ﬂmgtféow halmfulob]ect limitations
31 | 10-1514
of
Ka%him 3 Vha |250-300Vha eg |
Potato Tuber Diseases :
3k | 101514 (pohtoscabs,barepatdr,mgdmbqs
bactenioses)
Phytola, G 10kgha| - phxtopaﬂwic
micromycetes
| 3Vha | 300 Iha bare
31t | 10415 1 m"f
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_Field Test Scheme fo
. Biologics Kartofin, SC
Phytolar, G efficacy

asessment
Variant  Organic fertilizer . .
No (BIOHUM) dosage Biologi
0 0
80 kg N/ha 0
0 Kartofin, S
80 kg N/ha Kartofin, Sf
Kartofin, SC +
80 kg N/ha Phytolar,
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> Batches of liquid and granular formulation
following biologics were produced for effica
trials on potatoes of the “Udacha” variety: Ke
SC based on Bacillus subtilis 1I-5 12/23 -5 1 8,
CFU/ml; 15 1 9.3x10° CFU/ml;, 15 1 8.
CFU/ml; Phytolary G based on Trichod
asperellum T-36-3.5 kg, titer 1.3x10"! CFU/g; = |
» Quality assessment of the trial batches showec
contamination with foreign microbiota. Each i
batch contained only the producer strain with t

specified production titer.
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Results

All the pilot trial batches of blologlc
transF rred for their application to
Experimental Station of the Institute
Engineering and Environmental Problei
Agricultural Production.
Treatments were carried out in accorda
with the Work Program of the Grant
Contract 1905165 - KS51798 “Environmenta

Friendly Smart Organic Farming” (EFSO A
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Seedlm sin Variants
. the 1p ase of with
ea

| 1-2 Jeaf tiers Biologics

treatment
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\ Effect of biologics on pot
plants' biometrics in th'
variety “Udacha” |\

Plant helght sm Productive/tflowering Leaf tlers number, *
Biologics + SEM stems number, + SEM SEM

buddm ﬂowenng buddmg flowering buddmg ﬂowerm

ph ase phase phase phase phase phase
Control 1
(without 238+04 37308 3.6+01 0.7201 5.2+01 6.6:0.1
treatment)
Control 2 + N80
(without 24105 392+0.7 3.6x01 0.7401 5.1x0.1 6.5x0.1
treatment)

Kartofin, SC zah- :?I-Qa- 36.4+04 é&%%o*é %&-“!’!-%A §§I-=!~TI-=H- §=‘§!~#*¥
Kartofin SC 2352 301206 3R I 2

I‘fy?tf)tl‘?aﬁ“éicN”so i}:'o 3 39&@}9 i_*ﬁ}u %&;’% 2

|_-_.——

& ﬁ NNC 2014-2020 mm

re— : W : Es
Smart Organic Agriculture




N\ Partner 3: FSBSI VIZ

+ olar s
¥% /ha

+ 80

Kartofin, SC
+ 80 kg N/ha
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Results
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:\Efficacy of biologics on “Udg@icha”
. potafoes in control of diseaSEsitan
.......... {ViZR S (Dlsease Incidenc e) N

Biological efficacy, %
Biologics budding flowerin lant before
phaseg phase : p(l)lsalgeg harvesting

o L watnout 0 0 0

(oontrol 2+ N800 100.0 438 493 24.4
Kartofin, SC 1000 86.8  82.2 57.1
Kartofin, SC 1000 899 861  37.1

pRtofinSQe 1000 945 808 53100
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»N. otatoes in contrQlepits
=t seases isease Developmigiitiss

phase
Con&rgééég\nng\out 0 0 0 0

- Control2+ N80 (without 1900 488  46.1

Kartofin 5C 100.0 887  81.2
Kartoles °¢ 1000 921  84.8
| K G 0t 1000 953  83.8
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S Jisease _ mgalJiS€aSE
Nellarice  Develop =l

Control 1 (without
treatment)

Control 2 + N80 (without
treatment)

Kartofin, SC
Kartofin, SC + N80

Kartofin, SC + NS8O + -
Phytolar, G
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Effect of Biologics on t]

2 yield of potato tubers it

e Biolo C_ilca Stan e
iologics ie ie
- thatSEM | t/haSEM

Control 1 (without
treatment) 20.8+0.6 20.2+0.5

Control 2 (N80) 25.1+1.7 24.1+1.8
Kartofin, SC 23.1+2.4*/* 22.5+2 . 3%*/*

Kartofin, SC = 258s1.7¢¢/*  25.151.7%%/*

Kartofin, SC+ 57 4.3 grejes 25343 gras

~ Phytolar, G + N80
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» Field trials of the polyfun
biologics Kartofin, SC and Phytola
grotect the potato crop from dis
uring organic cultivation, have sho
high efficacy in reducing the
diseases incidence (Alternaria, late blight
the stem form of the Rhizoctonia disease
and a decrease in their development
biological efficacy ranged from 80.8% |
942% and from 81.2% to 95.
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> APainst the background of organic |
BIOHUM (N80), the biological effi
biologics use was 3 times higer in pr
potato plants from fungal diseases du:
vegetation period and 5 times hig
ﬁlreventing tubers diseases of “Udacha” vat
» In the Leningrad Region, under 2020 weathe
climatic conditions on well-cultivated soil x
biologized protection technology, 20.2 ‘t/ha
standard tubers and 20.8 t/ha of commercial o
were obtained in the control variant (witho
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Conclusmns

» Use of biologics (the best v
BIOHUM at a dose of 80 kg .
Kartofin, SC and BIOHUM N80 + Ka
SC + Phytolar, G) increased the yield
standard tubers up to 25.1-25.3 t/ha,‘far
ware ones up to 25.8-27.4 t/ha.

» The positive effect of the apphed biola 535 f
was reliably established rgat
farmmg of potatoes.
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The results obtained allow us
recommend the use of polyfunctic
biologics Kartofin, SC and Phytolar,
the organic production of potatoe

THANKS FOR YOUR
ATTENTION!!!
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