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THE ANALYSIS OF QUALITY OF SEEDS OF PLANT-SIDERATE
LACY PHACELIA (PHACELIA TANACETIFOLIA BENTH., 1834)
«BAYSERKE-AGRO» LLP WITH THE HELP OF PHYTOEXPERTISE

Abstract. With the results of phytoexamination of seeds of the plant-siderite lacy phacelia Phacelia tanace-
tifolia Benth., 1834, their sowing qualities have been established. Germination energy during the experiments in a
humid chamber averaged 68.0 %, laboratory viability comprised on average 72.2 %, the percentage of discased
seeds was 27,0 %. When conducting the experiments on moistened sand, these indicators were slightly lower: germi-
nation energy was 39.0 %, laboratory viability decreased to the level of 50.75 %, the number of discased seeds
amounted to 14.5 %. The identified fungal microflora was represented by species from the genera Mucor, Penicil-
lium, Alternaria and Fusarium, bacterial microflora was represented by representatives of the genera Pseudomonas
and Erwinia. The revealed microflora creates an infectious background for molding seeds, damaging plants with root
rot, Fusarium, Alternaria and bacteriosis during the growing season, and also worsens the sowing quality of seeds,
reduces the germination of plants and, thereby, significantly reduces the productivity of plants. Based on the results
of the phytoexamination carried out against the complex of fungal and bacterial infections, a protective-stimulating
composition was selected and the recommendation was given to the workers of the production sector of «Bayserke-
Agro» LLP (Almaty region) on the improvement of the lacy phacelia seeds with the PMTD t.me in conjunction with
a stimulant, the biological stimulant Extrasol, based on the bacterium Bacillus subtilis.

Key words: Phytoexpertise, seeds, siderat, lacy phacelia, Phacelia tanacetifolia, «Bayserke-Agro» LLP,
Almaty region, Kazakhstan.

Introduction. The currently existing technological maps for the cultivation of fodder crops do not
take into account biological and ecological plant protection products from pests and diseases. Such studies
are now actively conducted and implemented in all advanced and developed countries of the world, and
their implementation is fully consistent with the tasks of transfer and adaptation of technologies and
improving the environmental friendliness of agricultural products set by the President of the Republic of
Kazakhstan N.A. Nazarbayev in his annual message to the people in 2018.

According to these tasks, on the acreage of «Bayserke Agro» LLP in Almaty oblast, scientific re-
search is being actively carried out as a part of the project of the Ministry of Agriculture of the Republic
of Kazakhstan BR 06249249, «Development of an integrated system to increase productivity and improve
the breeding qualities of farm animals, on the example of «Bayserke Agro» LLP» under the subproject 2.
«Improving the technology of cultivation and harvesting of forage crops». In order to improve the agro-
technology of the cultivation of fodder crops, it is proposed to use the subseed plant - siderat lacy phacelia
to them (Phacelia tanacetifolia Benth., 1834), belonging to the borage- or forget-me-not family (Boragi-
naceae) (according to another botanical system, to the Hydrophyllaceae family of the order Boraginales).
It is an insect plant. Inflorescence is spike-shaped curl. Flowers are small, pinkish-blue. Perianth are
rigidly pubescent. The fruit is a multi-seeded box. Seeds are oval. The mass of 1000 seeds is 1,7-1.8 g.
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This green manure is of great interest for several advantages. It unpretentious, it is grown in a variety of
conditions, on poor sandy and stony soils. Lacy phacelia enriches the soil with nitrogen and potassium,
besides being a good soil disintegrant, improves its acration, retains moisture and prevents wind erosion.
It is rich in phytoncides. When released into the soil, these components have a disinfecting effect and
provide prevention of fungal diseases. If this plant is used as a siderate, it will retain moisture inside the
soil, while at the same time protecting the roots from rotting and inhibiting the reproduction of pathogenic
nematodes and weeds. Lacy phacelia has a deterring effect on some pests (aphids, leafworm, locusts). As
a good honey plant, it serves as a powerful attracting factor for entomophages and pollinators, and makes
it possible to more effectively use their useful properties in the fields of forage crops [1, 2]. Another
advantage of lacy phacelia is that it is not related to any of the studied feed crops (soybean, alfalfa, barley,
wheat), and has no pests and diseases in common with them. The green mass of this siderat is used fresh
and for ensiling, but it is better mixed with other plants, mainly legumes. The fodder mixture with Pha-
celia tanacetifolia can be used to feed cows, sheep, goats, rabbits, pigs, poultry. Green mass of 8-15 t/ha
yield. Mowing the feed must be completed before flowering begins. With the beginning of flowering
plants, the feed value of the green mass is greatly reduced. By this time, the dry matter content in the
green mass reaches 20 %, its accumulation stops. Because of the beneficial properties of lacy phacelia,
intensive research is being conducted worldwide [3-8].

Lacy phacelia, like other cultures are affected by various diseases, many of which are transmitted
through seeds. At the same time, pathogenic microflora in the seeds causes their molding, decay, reduces
germination energy and germination, and also serves as a source of diseases during the growing season.
Sick plants, in turn, are more damaged by pests, for example, true bags, which are abundant on the crops
of fodder crops of «Bayserke Agro» LLP [9-11]. Considering that the use of Phacelia tanaceftifolia seeds
is of great importance for their quality, prior phytoexamination is necessary. It will allow the correct
selection of a disinfectant against the complex of pathogenic and saprophytic microflora [12].

For phytoexamination and health improvement of seeds, certain studies were conducted by
employees of the Kazakh Research Institute of Plant Protection and Quarantine [13-20]. However, for
some cultures against the complex of fungal and bacterial infections, protective-stimulating compositions
have not been developed.

A phytoexamination of seeds of forage crops (wheat, barley, alfalfa and soybeans), which we carried
out earlier in the framework of the same project, showed a high population of pathogenic microflora,
which creates a dangerous infectious background for the manifestation of diseases - root rot, Fusarium,
Alternaria and bacterioses, as well as mold and seed rotting. According to the degree of seed contami-
nation, selection of highly effective fungicides with a wide range of fungicidal and bactericidal properties
is required. As a result of the studies, a wide range of treaters, biological products, growth regulators,
insecticides, and insecticides have been tested, a number of compositional compositions have been deve-
loped for wheat and barley. Research continues to develop compositional compositions for alfalfa and
soybean [13-20]. Since the seeding of siderate of Phacelia tanacetifolia was planned as a part of the
research and production research carried out during the project, it was necessary to carry out a phyto-
examination of its seeds before sowing and recommend measures for their recovery. This is due to the
relevance of the research.

Material and methods. Seeds of Phacelia tanacetifolia were purchased by «Bayserke Agro» LLP as
a part of the project of the Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 «Deve-
lopment of an integrated system for increasing productivity and improving the pedigree qualities of farm
animals, using the example of «Bayserke Agro» LLP in Almaty through «Green Garden» LLP. Producer
is Green Carpet LLC, Moscow, Russian Federation.

During phytoexamination of lacy phacelia seeds, submitted from «Bayserke-Agro» LLP to the grain
crops protection department of the LLP "Zh. Zhiembayev Kazakh SRI of Plant Protection and Quarantine
named", their sowing qualities were evaluated (germination energy for 3 days, laboratory germination -
for 7 days) according to GOST 10250-80. The sowing qualitics of seeds were determined in wet chambers
in plastic containers and on a humid sand dish in Petri dishes. From each sample, 100 seeds were taken in
the 4th multiple. The number of discased seeds and seedlings was taken into account. When phytopatho-
logical analyzes of seeds, the species composition of fungal and bacterial microflora established. Analyzes
carried out on a nutrient medium - potato (CA), in accordance with the methodological guidelines of N.A.
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Naumovoy "Analysis of seeds for fungal and bacterial infection" [14]. The determination of fungal and
bacterial microflora was carried out according to the morphological features of the colonies of fungi and
bacteria, and their pure cultures. The morphological features of the fungi were investigated by
microscopic examination through sporulation.

Research results. The results of laboratory analyzes of phytoexpertise on assessing the sowing
qualities of seeds of Phacelia tanacetifolia (germination and laboratory germination), as well as the
identification of diseased seeds and seedlings in humid chambers and on humid sand are presented in
table 1 and figures 1-8.

Table 1 — Sowing qualities of Phacelia tanacetifolia seeds, seedling growth rate and their population by mushroom microflora
(humid chamber, humid sand)

Repetition Germination, Laboratory Gm“(f)tllll ti}l:ée;ltsﬁtza(;f’ i./;())routs The number of diseased
% germination, % N - A seeds and seedlings, %
Humid chamber (plastic containers)

1 64,0 64,0 14,0 71,0 15,0 12,0

I 70,0 74,0 17,0 69,0 14,0 13,0

111 66,0 74,0 21,0 70,0 9,0 18,0

v 72,0 77,0 14,0 73,0 13,0 27,0

The average 68,0 72,2 16,5 70,7 12,8 17,5

Humid sand (in Petri dishes)

1 40,0 50,0 - - - 15,0

I 39,0 50,0 - - - 18,0

111 38,0 57,0 - - - 14,0

v 39,0 46,0 - - - 11,0

The average 39,0 50,75 - - - 14,5

+ - weak growth; ++ - medium height; +++ - intensive growth.

The results of phytoexamination of the sowing qualities of seeds of Phacelia tanacetifolia showed
low germination energy, which averaged 68.0 % and low laboratory germination on average 72.2 %. With
another experience of moistened sand, these indicators were slightly lower, germination energy was
39.0 %; laboratory germination comprised 50.75 %.

The results of phytopathological analyzes of seeds of Phacelia tanacetifolia on a nutrient medium
potato-glucose agar (CAA) revealed the dominant fungal and bacterial microflora. The total seed conta-
mination is 100 %. Fungi from the genera Alfernaria and Fusarium predominate from the fungal micro-
flora, causing Alternaria, Fusarium and root rot. Saprophytic fungi of the genera Mucor and Penicillium
were found, causing mold growth of seeds (figures 3-5). The results of phytoexamination showed that
bacterial microfluor prevails in the seeds of the phycameral lacy phacelia (figures 6, 8). Based on the
morphological features of the bacterial colonies on the nutrient medium and pathogenic properties, they
are assigned to the genera Pseudomonas and Erwinia,

Discussion of research results. The results of phytoexamination showed that the seeds of Phacelia
tanacetifolia showed low germination energy, low laboratory germination in a humid chamber and humid
sand. These rates may lower in the field as well.

The pathogenic seed microflora creates an infectious background for the molding of seeds, it will
reduce the germination energy and seed germination, damage of plants with root rot, Fusarium, Alternaria
and bacteriosis.

In order to heal the seeds of Phacelia tanacetifolia, it is necessary to treat the seeds with drugs that
have fungicidal and bactericidal properties, in combination with a stimulant that activates physiological
processes in plants.
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Figure 2 — Affection of seeds of Phacelia tanacetifolia by the complex of phytopathogenic fungi
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Figure 3 — Damage of seeds of Phacelia tanacetifolia by tungi of the genus Fusarium spp. and Alternaria spp.

T ——

Figure 4 — Damage seeds of Phacelia tanacetifolia by the fungi of the genus Mucor spp.

B
Figure 5 — The dominant fungal microflora isolated from seeds of Phacelia tanacetifolia:
A — Alternaria spp. (conidia), B — Mucor spp. (sporangium with disputes)

84 ——
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Figure 6 — Damage of seeds of Phacelia tanacetifolia by bacteria

Figure 8 — Damage to the seeds of Phacelia tanacetifolia with fungal microflora and bacterial complex

Findings. As a result of phytoexamination of the seeds of Phacelia tanacetifolia, their low
germination energy and low laboratory germination both on the humid chamber and on the humid sand
have been established.
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In the phytopathological analysis a complex of fungal and bacterial microflora was revealed. The
dominant fungal microflora is represented by representatives of the genera Alternaria, Fusarium, Mucor
and Penicillium; bacteria from the genera Pseudomonas and Erwinia.

Based on the results of phytoexamination against the complex of the fungal and bacterial infection, a
protective-stimulating composition has been selected and the recommendation has been given to the
workers of the manufacturing sector of «Bayserke-Agro» LLP (Almaty region) for the improvement of
Phacelia tanacetifolia seeds by the PMTD scrubber with bactericidal and fungicidal properties - 8.0 1/t, in
combination with a biological stimulator Extrasol on the basis of the bacterium Bacillus subtilis — 2.0 1/t.

Source of research funding. The work was prepared as part of the project implementation of the
Ministry of Agriculture of the Republic of Kazakhstan BR 06249249 «Development of a comprehensive
system to increase productivity and improve the breeding qualities of farm animals, using the example of
«Bayserke Agro» LLP» under the subproject 2. «Improving the technology of cultivation and harvesting
of forage crops».
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KP AIIIM TOO "X. XXuembdaes atsrHmarsl Kazak eciMaik KOpFay »KOHE KAPAHTHH FHUIBIME 3¢PTTCY HHCTHTYTHI",
Amvarsr, Kazakcran

AHAJIA3 KAYECTBA CEMAH PACTEHUA-CUAEPATA ®AIEIHNA MKMOJIMCTHOM
(PHACELIA TANACETIFOLIA BENTH., 1834) TOO «bBAUCEPKE-AT'PO»
C IOMOIIBIO PUTOIKCIHEPTU3bI

Annoramus. [TwrMakansipaktsl pauemus Phacelia tanacetifolia 6CIMIIK-CHACPATHIHBIH TYKBIMBIHA KYPTi-
3iIreH (pUTOCApPANTAMAHBIH HOTHXKECIHIC OHBIH CEOIHIITIK KAaCHETTePi aHbIKTANabl. blaFanael opra ToxipuOeciHae
6Cy PHEPTHACH OpTama ecenmeH anraHaa 68,0 %, 3epTxaHaNbIK oHrimTiri 72,2 %, aypyra MaTIbIKKAH TYKBIMHBIH
causr 27,0 %-ra >xerti. blrranael KyM ToxkipuOeCiHae OyT KOpCeTKIITEep aHTAPIBIKTad TOMCH OOJIABI: TYKBIMHBIH
ecy sHeprmsichl 39,0 %, 3eprxanansik eHrimriri 50,75 %, an aypyFa mManabIKKaH TYKIMHBIH canbl 14,5 %-1sI Kypa-
1sl. benmiaren Mukpoduopanan cansipayKyi1akrapaad Mucor, Penicillium, Alternaria xsne Fusarium TybICTapsl, all
Oaxrepusnapaan Pseudomonas sxoHE Erwinia TYBICTAphIHA JKATATHIH OakTepranap OemiHmi. bemiaren mukpodaopa
TYKBIMHBIH 3¢HACHYIHE, OCIMAIKTSPOIH TAMBIP IMPIKTEPiHE, BETETAM KE3eHIHAS (Dy3apHO3, aNbTCPHAPHO3 IKOHS
0aKTEpHO3 aypyJapbIHBIH KO3YbIHA HHPCSKIUSIBIK (DOH TYIBIPAIbl, COHBIMCH KAaTap, TYKBIMHBIH CCOIHIITIK KaCHET-
TEPiH HAMAPIATABL, OCIMIIKTIH OHIMAUITIH aHTapIbIKTal TeMCHaeTeal. JKyprisinreH (uTocapanTaMaHBIH HETi-
3iHAC aypy KO3ABIPATHIH CAHBIPAYKYIAK >KOHC OAKTECPHAIAP KCHICHIHC KAPCHl KOPFAHBIII-BIHTAJIAHIABIPY KypPaMBI
TaHAATIBI ambIHABL koHE «baticepke-Arpo» KIIC-HiH (AmMaThl 00TBICH) OHIIPICTIK CCKTOPBIHBIH, KYMBICIIBLIA-
PBIHA MIKMAKATBIPAKTHI (DALCTHA TYKBIMBIH CayBIKTBIPY MaKCaThIHAA TYKbIMABI TMT/] C.C.K. mpemapaTeIMEH KOca
Bacillus subtilis GakTepPHACH HET131HAC JKACATFAH JKCTPACOJI 6CY YACTKIINIH KOCHIT JOPLICY YCHIHBICTAPHI OCpiai.

Tyiiin ce3aep: ®Purocapamrama, TYKbIM, CHACPAT, MIHKMAKANBIPAKTHl (auenwus, Phacelia tanacetifolia,
«bBaiicepke-Arpo» XKIIC, Amvars! 00a6IcH], KazakcTan.

M. M. Bekexkanora, H. 7K. Cyaranosa, A. A, Ixaiimyp3una, U, H. Tempemes,
I'. E. KoxkataeBa, O. Kymaxanyisl, A. M. Typcsmkyios, A. O. CaruroB
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AHAJIA3 KAYECTBA CEMAH PACTEHUA-CUAEPATA ®AIEIHNA NKMOJIMCTHOM
(PHACELIA TANACETIFOLIA BENTH., 1834) TOO «bBAUCEPKE-AT'PO»
C IOMOIIBI) ®PUTOIKCIIEPTHU3bI

Annortamus. [To pesyapraTaM mpoBEJCHHOH (PHTOIKCIIEPTH3BI CEMSH PACTCHUS-CHACPATa (PaLieInu MIKMO-
mucTHOU Phacelia tanacetifolia Benth., 1834 Oplmm YCTAHOBJICHBI X MOCCBHBIC KAYCCTBA. JHCPTUSA MPOPACTAHHA
MpH 3KCIICPUMCHTAX BO BIAXKHOH Kamepe coctaBmia B cpemHeM 68,0 %, mabopaTtopHas BCXOXKECTb B CPECTHEM
72,2 %, npoueHT 00ABHBIX ceMsH - 27,0 %. Ilpu 3KCIEpUMEHTAX HA YBIAKHEHHOM IIECKE 3TH IOKA3aTEM ObLIH
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HCCKOJIBKO HIDKS: dHeprua mpopactanus - 39,0 %, maboparopHas Bexoxkectb - 50,75 %, xommuaecTBO OOIBHBIX
cemstH - 14,5 %. BrraBnennas rpuOHad MuHKpoQopa ObLIa MPEACTABICHA BHAAMH H3 PoaoB Mucor, Penicillium,
Alternaria n Fusarium, 6GakTepuansHas - MPEACTABUTEILIME POIOB Pseudomonas u Erwinia. BeIIBIeHHAS MHKPO-
(ropa cozmaet MHOEKIMOHHBIH (OH ISl IIICCHEBCHUS CEMSIH, IIOPAKCHUS PACTCHHH KOPHEBBIMH THHILIMH, (py3a-
PHO3aMH, ATBTCPHAPHO3AMH H OAKTEPHORAMH B MEPHOJ BETCTALIMH, 4 TAKKE YXYAIIACT MOCCBHBIC KAYCCTBA CEMSH,
CHIDKACT SHEPIHIO0 MPOPACTAHUA PACTCHUI M, TEM CaMbIM, CYIICCTBEHHO CHH3HT NPOAYKTHBHOCTB pacTeHui. Ha
OCHOBAHHH PE3yJbTATOB MPOBEICHHON (PHTOIKCIIEPTU3BI MPOTHB KOMIIJIEKCA TPHOHOM M OaKTepHaNbHOH HH(EKIIH
MoA00paH 3AMUTHO-CTUMYIHPYIOMMK COCTaB M JaHA PEKOMEHIANUWS PaOOTHHKAM HPOM3BOJICTBEHHOTO CEKTOPA
TOO «baticepre-Arpo» (AnMaruHCKas 00IacTh) MO O3AOPOBJICHHIO CEMSH (DACTHH IMKMOJMCTHOM HPOTPABH-
teiaeM TMT/I B.C.K., COBMECTHO CO CTHMYJIATOPOM — OHOJIOTHUCCKHM HPSHAPATOM JKCTPACON HA OCHOBC OAKTCPHH
Bacillus subtilis.

KuroueBrple ciioBa: (pUTO3IKCIIEPTH3a, CEMEHA, CHACPAT, (hauenus NIKMOIHCTHAS, Phacelia tanacetifolia, TOO
«baiicepke-Arpo», AnMaTuHCKas1 001acTh, Kazaxcran.
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