results and discussion. The infectious background level, defined as the percentage of infected
plants, fluctuated over the study years. The variability ranges were as follows: for downy mil-
dew in 2005-2020 — 7.2-27.3%; for dry head rot in 2012-2020 — 47.1-82.2%; for embellisia
blotch in 20122020 — 11.0-88.8%. A line — sterile analogue (ZL70A), a line — pollen fertility
restorer (Kh 114 V) and hybrids (Khazar, Koliada, Pervistok and Pryz) with high (score 7
points) or very high (score 9 points) resistance to the three studied pathogens have been identi-
fied. High resistance to downy mildew and dry head rot was recorded in line Kh 720 V and
simple sterile hybrid KhZ 1701 A. Lines Skh 1008 A, ZL72A, Z1L42A, and ZL260V as well as
hybrid Haichur were distinguished due to their high resistance to downy mildew.

During the years of studying valuable economic characteristics (2017-2020), high levels of the
infectious backgrounds of the major pathogens of sunflower were observed, which made it
possible to identify the best accessions combining high resistance (resistance score 7 and 9
points) with high yield, high 1000-seed weight (up to 58.6 g), high oil content in seeds (up to
52.12%) and low huskness (< 24.6%). The ,germination — physiological ripeness® period in
the best resistant hybrids was 95-105 days and, in the lines, it lasted 85-105 days. Hybrid
Koliada jointly bred by PPI nd a V.Ya. Yuriev NAAS and IOC NAAS was the best in terms of
yield (3.61 t/ha). Since 2020, Koliada has been the State Register of Plant Varieties Suitable
for Dissemination in Ukraine.

Conclusions. A possibility of identifying genotypes (lines and hybrids) with group resistance to
the major sunflower pathogens, which are common in the Northern Steppe of Ukraine, has
been proven. Lines and their hybrids combining high resistance to the major pathogens with
high levels of economic characteristics have been identified.

Key words: sunflower, hybrid, line, resistance, selection, infectious background,
pathogen, harmfulness, yield
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LABORATORY DROUGHT RESISTANCE OF PEA BREEDING ACCESSIONS
IN PEG-6000

Shevchenko L.M.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The results on the laboratory drought resistance determined by germination of pea seeds
in 8.6% PEG-6000 are presented. The depression of root and shoot growth processes was deter-
mined for seeds harvested in different years (2018-2020). The depression of the «root length»
trait in pea accessions represented by varieties and breeding material varied -96.3% to 67.8%, and
the depression of the “shoot length” trait was not negative across the study years, ranging 8.3 %
to 91.7%. The obtained data on the depression of growth processes in the pea accessions in PEG-
6000 are not mature and require further, more in-depth studying.

Key words: pea, PEG-6000, depression of growth processes, rank of depression index,
variety, breeding lines.

Introduction. Drought resistance of agricultural plants is a feature that acquires a special
status under current climatic conditions. The ability of crops not only to survive, but also to show
certain performance on farms, ensures the stable food security of a country and the world.
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Literature review. Evaluation of drought resistance of a crop is not only important practical
work, but also work that requires a special methodology and choice of the most objective and effec-
tive methods. Here, it is important not only to determine the level of drought resistance of plants, but
also to understand the mechanism of resistance and possibilities of its regulation [1].

It is of growing importance to evaluate drought resistance of specimens from genetic
banks of different regions, which are a reserve for solving the challenge of creating drought-
resistant varieties of different crops [2]. Comprehensive studies of collection pea accessions of
different agroecological groups with their subsequent inclusion in breeding considerably enhance
the use of the genetic potential of the crop. [3].

Cokkizgin A. et al. [4] observed a response of varieties to germination in PEG-6000 solutions
with various osmotic pressure (-0.3, -0.6, -0.9 and -1.2 MPa). Marjani A. et al. [5] reported that the
greatest differentiation by growth processes in pea occurred at an osmotic pressure of 6.0 bars.

The use of 23.0% PEG 6000 (semi-lethal dose (LD50)) for selection of millet accessions
for drought resistance in the early stages of ontogenesis is the most effective for differentiation of
genotypes during germination [6]. When establishing semi-lethal doses for Pennisetum glaucum
(L.) R. Br. in in vitro culture, the authors found that 262 g/L and 242 g/L. were working concen-
trations for germination percentage and coleoptiles emergence, respectively [7].

Similar studies are conducted on other crops. Thus, in Koskosidis A. et al.”'s study on
chickpea (Cicer arietinum L.) with various concentrations of PEG-6000 (0, 5, 10, 20, 30 and 50%
PEQ), significant differences in the seed germinability were noted between 20% and 30%, in fact
it decreased to 61.8% and 22.0%, respectively. However, the accessions™ response to stress was
individual [8].

Depression of growth processes during germination in PEG-6000 solutions of different con-
centrations was reported for lentil, which is the most drought-resistant legume. Significant varietal
response was observed not only for the depression level, but also for the proline and soluble carbohy-
drate contents and for d-amylase activity [9]. A similar response to drought stress was found in two
pigeon pea (Cajanus cajan L.Millsp.) varieties by Punya S.D.S. and Sujatha B. [10]. Determining the
free proline content, lipid peroxidation and activities of several antioxidant enzymes in two canola
(Brassica napus L.) varieties, Rezayian M. et al. also found significant differences between acces-
sions depending on PEG-6000 concentration [11]. In a study of the osmotic stress effect, Heikal
M.M.D. and Shaddad M.A. showed that the proline level in cotton (Gossypium barbadense var. Dan-
dara), pea (Pisum sativum var. Marvel) and wheat (Triticum vulgdre var. Giza 156) was different.
However, its content changed unidirectionally in all crops, depending on the stress strength [12].
Moreover, it was found that when Coix lacryma -jobi L. was germinated in PEG-6000 solutions of
different concentrations, the peroxidase, catalase, ascorbate peroxidase and glutathione reductase ac-
tivities increased in solutions with osmotic pressure of -0.05 —-0.1 MPa compared to control, while in
other cases their activities were even lower than the values [13].

The use of PEG-6000 in combination with NaCl is also effective for assessments of
drought resistance and effects of salt stress in pea [14, 15].

When determining the effect of double stressor (PEG-6000 + NaCl) on Medicago sativa (L.),
Astragalus adsurgens (Pall.) and Coronilla varia (L.), the researchers determined that M. sativa (L.)
was the resistant to the stress factors (50 or 100 mM NaCl + 5% or 10% PEG-6000) [16].

Soboleva H.V. et al. tested regenerant pea lines obtained on selective media containing
15-20% PEG -6000 for water-holding capacity in the laboratory and for yield in the field and
showed that the obtained lines outperformed the original accessions in terms of physiological
parameters of drought resistance and economic characteristics [17].

Experimental data on the efficiency of selective systems with 15% PEG-6000 for compar-
ative evaluation of chameleon pea for relative resistance to water stress are available. It was
found that the response to osmotic stress differed both between the studied chameleon pea acces-
sions in comparison with the control. Chameleon plants were demonstrated to have a higher wa-
ter-holding capacity during wilting than controls [18]. The possibility of selection of drought-
resistant breeding lines of pea due to germination of hybrid seeds on selective 15% PEG -6000-
containing media in the first stages of breeding was proven [19].
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The effectiveness of PEG-6000 solutions of different concentrations was shown in in vitro
studies. Thus, it was proven that, to determine resistance to osmotic stress at the cellular level, it
is possible to use callus tissues of different in vitro passages. [20]. It was shown that selective
15% PEG-6000-containing media allowed testing pea genotypes for resistance to water deficit
both at the initial stages of plant development and at the level of cell populations in vitro. It was
found that lines with multi-divided odd-pinnate leaves were on average more resistant to water
stress compared to lines of dissected leaves [21]. It was also found that pea callus cultures, which
were selected in vitro for resistance to osmotic stress, retained the ability to regenerate shoots.
Thus, the possibility of using in vitro selective systems that simulate water stress to expand the
starting material assortment in pea breeding was demonstrated [22]. Zinchenko M.O. et al.
showed that a selective mannitol-containing system, compared to different concentrations of
PEG-6000, was more effective because it provided a more complete elimination of susceptible
cells and higher viability of regenerant plants of bread wheat [23].

Thus, our purpose was to evaluate the laboratory drought resistance of pea varieties and
breeding material in PEG-6000.

Materials and methods. Seeds harvested in 2018 - 2020 were investigated. Fifty-nine
pea (Pisum sativum L.) accessions (breeding varieties, breeding material, collection specimens)
were tested.

Pea seeds were germinated in 8.6% PEG-6000 [24]. Control seeds were germinated in dis-
tilled water. The germination temperature was 20°C. On day 7, the shoot and root lengths were
measured in the control and experiment.

The depression of growth processes was defined as (1):

7=100— (L #100%), (1)
X

where x is the mean control value;

y is the mean value in PEG-6000.

Experimental data were statistically processed [25].

Results and discussion. The depression of pea root and shoot growth processes in the varie-
ties and breeding lines of the Laboratory of Grain Legume Breeding is summarized in Tables 1 and 2.

Table 1
Ranks of pea accessions for the depression of the «root length» trait,%
Accession 2018 Rank 2019 Rank 2020 Rank

SL 15-95 8.5 10 -21.7 7 -25.0 2

Ramonskiy 77 14.1 17 7.4 18 -33.6 1

Zekon 22.5 21 -45.2 2 5.7 18
Hotik 0.4 8 -37.2 3 30.9 39
Maskara 22.7 22 -32.0 4 26.7 32
Otaman 58.5 48 -22.7 6 27.5 34
Mahnat 51.1 44 42.5 37 -8.5 11
SL 5-185 60.3 50 27.7 28 32.9 41
Deviz 58.8 49 15.4 19 51.9 52
Metsenat 56.9 47 58.2 52 25.0 29
SL 5-186 32.5 30 53.7 50 46.5 50
Korvet 49.2 42 67.7 53 29.0 37
Rezonator 35.2 33 259 27 34.7 43
Chekryhinskyi 67.8 53 48.7 46 40.4 48
Vysatyi 90 8.6 11 18.7 22 36.6 45
SL 17-62 lyst 10.5 13 28.5 29 27.5 35
Vasatyi 82 -28.8 3 36.1 33 46.1 49

V.,% 42.2 — 205.4 — 127.2 —
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Table 2
Ranks of pea accessions for the depression of the «shoot length trait,%

Accession 2018 Rank 2019 Rank 2020 Rank

SL 15-95 48.6 8 49.4 13 35.6 6

Ramonskiy 77 53.4 16 53.5 16 22.0 2

Zekon 52.2 15 14.1 2 41.4 11
Hotik 38.1 3 34.9 6 51.1 16
Maskara 50.8 11 44 4 9 54.0 22
Otaman 54.7 18 28.6 4 54.9 25
Mahnat 29.1 2 71.8 34 42.1 12
SL 5-185 74.1 45 51.3 14 62.3 36
Deviz 79.5 47 52.7 15 59.4 30
Metsenat 514 13 81.3 49 53.6 19
SL 5-186 50.8 12 75.0 41 72.0 45
Korvet 54.7 19 77.0 44 42.3 13
Rezonator 73.0 43 58.6 22 79.2 49
Chekryhinskyi 88.7 53 64.8 25 64.3 40
Vysatyi 90 70.9 40 66.0 29 81.2 51
SL 17-62 lyst 73.6 44 79.1 46 62.7 37
Vasatyi 82 51.5 14 76.5 43 79.4 50
V.,% 23.0 - 41.0 - 28.3 -

Across the study years, the depression of the “root length” trait in the pea accessions rep-
resented by varieties and breeding material varied -96.3% to 67.8%, and the depression of the
“shoot length” trait was not negative in the study years, ranging 8.3% to 91.7%. Bilgili et al. also
observed a significant depression of root and shoot growth processes as well as individual re-
sponses of five wheat accessions to the germination of seeds in PEG-6000 solutions of different
concentrations [26]. Similar response of growth processes was observed during germination of
Coix lacryma -jobi L. in PEG-6000 solutions of different concentrations (0, —0.05, —0.1, —0.15,
and —0.2 MPa) [13]. When resistance of pea vine (Lathyrus sativus L.) to water stress was as-
sessed, it was determined that water deficit significantly affected the stem and root lengths, but
had negligible effect on branching and leaf area [27].

The root length depression in the pea accessions ranged -52.1% to 67.8% in 2018, -96.3%
to 67.7% in 2019, and -33.6% to 61.6% in 2020. The shoot length depression also varied signifi-
cantly across the study years: from 22.3% to 88.7% in 2018, from 8.3% to 91.7% in 2019, and
from 15.8% to 87.1% in 2020.

If we take into account the significant values of the coefficient of variation for the depres-
sion of root growth processes, it may confirm the fact that differences in the response to drought
can be predicted from this trait. Soboleva H.V. and Beliaev R.V. also established that, upon de-
termining drought resistance of collection pea accessions in solutions of osmotically active sub-
stances, it was necessary to comprehensively analyze such physiological parameters as the rela-
tive resistance and root growth index. The largest difference between the studied accessions in
their responses to osmotic stress was seen by root growth index [28].

For the convenience of analysis of the obtained data, the accessions were ranked accord-
ing to the depression of "root length" and "shoot length" traits.

It should be noted that are the varieties that were created in the 1990s (leafless varieties
Vusatyi 90 and Vusatyi 82 and leafy grain-hay variety Rezonator) are at the bottom of Tables 1 and 2.
Comparing the laboratory drought resistance of leafy and leafless pea accessions, we observed no
significant differences between these types. However, when the in vitro resistance to osmotic stress at
the cellular level was compared between the leafy and leafless pea genotypes, the leafy genotypes
were on average slightly more resistant to osmotic stress compared to leafless ones [20].

It should be noted that the coefficient of variation for the depression of the «shoot length»
trait in 2018 and 2020 was high (23.0% and 28.3%, respectively) and very similar (Table 2). In
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general, no stimulatory effect of PEG-6000 was observed for this parameter, unlike the «root
lengthy trait in some accessions.

Despite the fact that Zekon, Hotik and Mascara are varieties bred in Western Europe, they
were among the best ones in this sample according to the depression level.

Of the pea accessions bred at PPI NAAS, breeding line SL 15-95 was the best one; variety
Ramonskiy 77, a leafy variety bred in the USSR, was highly resistant, judging from the depres-
sion of growth processes.

It should be noted that in our experiments the depression level of growth processes in
PEG-6000 was not associated with yield (Table 3).

Table 3
Distribution of the pea accessions with the lowest values of the depression ranks of the "'root
length" and «shoot length» traits, 2018-2020

Accession Depression rank sum Total rank Yield, t/ha
Root Shoot sum
SL 15-95 23 33 56 1.86
Kamelot 51 15 66 1.49
Zekon 41 28 80 1.53
Ramonskiy 77 36 34 83 1.49
Hotik 57 32 89 1.90
Baryton 47 69 116 1.45
SL 11-105 31 93 124 1.97
Blohodatnyi 50 83 133 1.76

Thus, the accession with the lowest rank sum, SL 15-95, gave an average yield of 1.86
t/ha in 2018-2020. At the same time, Rezonator, a variety with the rank sum of 261, produced
1.84 t/ha (Table 4), and Hotik with the rank sum of 89-1.90 t/ha. At the same time, Ramonskiy
77 with the rank sum of 83 gave a yield of 1.49 t/ha, and Chekryhinskyi with the largest rank sum
in the experiment (294) gave a yield of 1.33 t/ha.

Table 4
Distribution of the pea accessions with the highest values of the depression ranks of the
«root length» and «shoot length» traits, 2018—2020

Accession Depression rank sum Total rank Yield, t/ha
Root Shoot sum
SL 15-161 77 125 202 1.51
SL 17-62 lyst 86 142 228 1.95
Vusatyi 90 87 135 222 1.37
Vusatyi 82 93 144 237 1.53
SL 05-189 100 126 226 1.32
Heizer 110 121 231 1.49
Rezonator 118 143 261 1.84
Hlians 120 117 237 1.47
Svit 121 97 218 1.65
SL 16-80 122 103 225 2.24
[aiimyk 123 112 235 1.68
Damyr 2 125 118 243 1.39
SL 05-185 132 108 240 1.34
Deviz 134 105 239 1.42
Metsenat 141 92 233 1.42
SL 05-186 143 111 254 1.27
Korvet 146 85 231 1.33
Chekryhinskyi 160 134 294 1.33
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Another issue we tried to address in the study was the seed reproduction number required

to determine the laboratory drought resistance. The Spearman coefficient for the matrices of de-
pression ranks showed high identity. Thus, the Spearman coefficient (r;) was 0.98 between the
matrices for all study years. Hence, to determine the laboratory drought resistance by germination
in PEG-6000, it is sufficient to replicate the experiment on seeds harvested in two years.

Conclusions. Thus, the obtained data on the depression of growth processes in the pea ac-

cessions in PEG-6000 are not mature and require further, more in-depth study.
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JIABOPATOPHA IIOCYXOCTIHKICTbh CEJIEKIIIHHHX 3PA3KIB TOPOXY
HA PO349HHI ITET-6000

[IleBuyenko JI.M.
IactuTyT pocnuanaunTBa iMeHi B.S. FOp“eBaHAAH, Ykpaina

[IpencraBneni pe3ysibTaTH BCTAHOBIEHHS J1a0OpPaTOPHOI MOCYXOCTIMKOCTI HUISXOM IPOPOIILY-

BaHHA HaciHHA ropoxy y po3uuHi [IEI-6000 konuentpauii 8,6%. Buznaueno piBens nenpecii
POCTOBHX IPOLECIB KOPEHs 1 MaroHy Ha HACiHHI pi3HUX POKiB pernpoaykuii (2018-2020 pp.).
MeTta pocJiaskeHHs TIoJATanga y BCTAHOBIICHHI 1a00paTOPHOT MOCYXOCTIHKOCTI IIJISIXOM TIPO-
polryBaHHs HaciHHS ropoxy y po3zunHi [IEI'-6000 konnentpanii 8,6%.

Marepiaan i merogu. B sxocTi gociigHOro o0 “exra BUKOPHUCTOBYBAJIM HACIHHS PENmpOAYKIii

2018-2020 pp. 59 3paskiB ropoxy nociBaoro (Pisum sativum L.), mpeacTaBieHuX CelneKIliii-
HUMH COPTaMH, CEJICKI[IHHUM MaTepiaJioM Ta KOJCKIIMHUMH 3pa3kamMu. HaciHHs Topoxy mpo-
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pouryBanu Ha po3uuHi ITEI'-6000 konnentpauieio 8,6%. KontponasHuii BapianT OyB mpopo-
IIEHUH Ha AUCTHIIbOBaHIM Boai. Temmepartypa rpu npoporryBanHi ctanoBuia 20°C. Ha ceomy
700y BUMIPIOBAIM JIOBXKHMHY MaroHy 1 KOPiHIIIB HA KOHTPOJI 1 TOCTi/Al Ta BU3HAYAIH JIETPECito
POCTOBUX IPOILIECIB.

OOroBopeHHsI pe3yJbTaTiB. 32 POKH JOCII)KEHb PIBEHb JEHpecii JOBKUHHU KOPIHIA Y 3pa3KiB
ropoxy, MpeACTaBICHUX COPTaMU Ta CeleKIIHHUM MaTepiajoM, BapitoBaB 3 -96,3% 1o 67,8%,
a TIOKa3HMK Jerpecii 03HaKu JOBXKHHA MAaroHy 3a POKH JOCIHiIKEHb HE MaB Bil€MHUX 3Ha-
4yeHb 1 ctaHoBUB Bix 8,3% 10 91,7%. PiBens BapitoBaHHs Jenpecii moka3HUKa JOBKHHA KOPi-
HIIS Yy 3paskiB ropoxy y 2018 poui cranoBuB Bix -52,1% mo 67,8 %, y 2019 poui -96,3% no
67,7%, y 2020 poui -33,6% 1o 61,6%. PiBennb nenpecii 03HaKu JTOBXHHA [TaroOHy TaKOX 3HAY-
HO BapiroBaB 3a pokamu 1 ctanoBuB y 2018 pormi Bix 22,3% mo 88,7 %, y 2019 pomi Bix 8,3%
10 91,7 %, y 2020 poi Bix 15,8 % mo 87,1%.

SIK11o B3STH 10 yBard 3HaYHMU piBeHb KoedillieHTa Bapiawii genpecii pocTOBHX MPOIECIB KOpe-
Hs, TO 11 MOXKE MiATBEpIUTH TOH (DaKT, IO BIAMIHHOCTI y PiBHI peakilii Ha MOCyXy MOJKHa
MPOTHO3YBATH 3a IIi€I0 03HAKOK. J[Jst 3pydHOCTI aHai3y OTPUMAaHUX PE3yibTaTiB OYI0 Mpo-
BEJICHO paH)KyBaHHS 3pa3KiB 3a MOKA3HUKOM JIETIPECii O3HAKU «IOBXKHHA KOPIHISA» Ta «IOB-
*uHA marony». CIifi 3BepHYTH yBary, 1o piBeHb KoedillieHTy Bapiamii Mmoka3HUKa Jenpecii
O3HAKU «I0BXKKHA narony» y 2018 ta 2020 pp. 6yB Bucokum (23,0% ta 28,3%), ane npaxkTtu-
YHO TOTOXXHHM. | B LIiJIOMy, 11O FOMY ITOKa3HUKY HE CIIOCTEPIralid CTUMYJIIOI0YOI Aii po3unHa
[TET-6000, sik 11e Oys10 MO0 03HAKH «IOBXKHWHA KOPEHs» Y AeAKHX 3pa3KiB. BpaxoByroun Toi
daxr, o 3pa3ku 3ekoH, ['oTik, Mackapa € copTamu 3aXiTHOEBPONEHCHKOT CeeKlIlii, aje 3a pi-
BHEM MOKa3HUKa JIeTpecii BOHU BUSBUINCH OJHUMHU 3 TPYNU HAMKpaliux cepell 3pa3KiB came
miei Bubipku. Cepen 3paskiB ropoxy cenekiii [P HAAH naiikpamoro Oyna cenekiiitHa JiHis
CJI 15-95. Copt Pamonckuii 77, TMCTOYKOBUN COPT 1€ PaASHCHKOI CENeKIlii, BUSBUBCS BUCO-
KOCTIMKHM 3a piBHEM Jerpecii pocToBuX mpoueciB. HeoOXiHO BIAMITHTH, IO PiBEHb JAEIpe-
cii pocToBUX mpolieciB, BU3HaUeHU Hamu Ha po3urHi [TEI'-6000, BUSBHUBCS HE MOB S3aHUM 13
piBHeM yposkaiiHoCTi. Tak, 3pa3ok i3 HaiitMeH1o0 cymoto panriB CJI 15-95 maB y cepeqapboMy
3a 2018-2020 pp. ypoxaitHicTs Ha piBHI 1,86 T/ra. B Toii >xe uac copt Pezonatop i3 cymoro
panriB 261 — 1,84 1/ra, copt I'oTik, y sikoro cyma panris 89 — 1,90 1/ra, 3pa3zox Pamonckwuii 77
13 cyMoOI0 paHriB 83 MaB MOKa3HUK ypoxkaiHOCTI 1,49 T/ra, a UekpUTriHChKUH 13 HAMOIIBIIO0
CYMOIO paHriB y focmizi 294 MaB Moka3HUK ypoxaiHocTi 1,33 T/ra.

Po3zpaxoBanuit Hamu koedinieHT CripMeHa Al MaTpUIb PAHTIB MOKAa3HMKIB Jenpecii Moka3as
BHUCOKY TOTOKHICTb. Tak, M’ MaTpULIIMHU 3a BCl POKH JIOCIHIJKEHb piBeHb Koedimienta Crip-
MeHa cTaHOBUB Ty = 0,98. TakuMm 4nMHOM, 1JI1 BCTAHOBJIEHHS J1a0OPaTOPHOI MOCYXOCTIMKOCTI
MeTo0M mpopoiyBanHsa Ha po3unHi [TEI'-6000 moctaTHIM € MOBTOpEHHS JOCTIHKeHb Ha Ha-
CIHHEBOMY Martepiajii IBOX POKIB PETPOIYKIIi.

BucHoBku. Takum 4MHOM, OTpUMaHI XapaKTEPUCTHKHU 3pa3KiB 3a PIBHEM Jenpecii poCTOBUX
npoiieciB Ha po3unHi [IEI'-6000 He € ocTaTOYHUMU 1 TOTPEOYIOTh MOAAIBILIOr0, OUIBLI IIHO0-
KOTO BHBUCHHS.

Knirwuosi cnosa: zopox, [1ET-6000, pisens oenpecii pocmosux npoyecis,
Ppame nokazHuxa oenpecii, copm, ceekyitina niHisl.

JIABOPATOPHASA 3ACYXOYCTOHYHUBOCTH CEJTEKI[THOHHBIX OFPA3I[OB
I'OPOXA HA PACTBOPE I13I-6000

[TeBuenko JI.H.
WHucrutyT pacrenuneBonctsa umenu B.S. FOpseBa HAAH, Ykpauna

Ieap mccjenoBaHUsi COCTOSIA B OMNMpEETICHHH J1abopaTOpHON 3aCyXOYCTOMYMBOCTH MOCPEI-
CTBOM TIpOpaIniuBanus ceMsiH ropoxa B pactBope [191'-6000 xontenTparmu 8,6%.

Marepuajbl 1 MeTObI. VIcCclie10BaHus MPOBOIMIN Ha CEMEHAX Tpex JieT pernpoaykiuuu — 2018-
2020 rr. Beero B mccienoBanuu 0but0 59 006pasmoB ropoxa mocesroro (Pisum sativum L.),
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MPE/ICTABICHHBIX CEJIEKIIMOHHBIM MaTepHaIOM M KOJUIEKIIMOHHBIMU oOpasmamu. CemeHa
ONBITHOI'O BapuaHTa npopamubaiu Ha pactBope II9I'-6000 xonnentpanuum 8,6%. Kon-
TPOJIBHBIM BapHMaHT — JUCTUIIIMpOBaHHas Bojaa. Temmneparypa mpopamuBanus 20°C. Ha
cellbMble CYTKU MU3MEPSUIH JUIMHY MPOPOCTKA M KOPEIIKa Ha KOHTPOJIE U ONBITE, U Paccyu-
THIBAJIU N1OKA3aTelb ICMPECCUU POCTOBBIX MPOIECCOB.

Oo0cy:xxaenue pe3yabTaroB. lloiydeHHBIN IOKa3aTelb AEHPECCUU POCTOBBIX IPOLIECCOB
KOpHA Y 00pa3oB ropoxa Kak CeJIeKIIMOHHOI0 MaTepHuaia, Tak U KOJJIEKIIMOHHBIX 00pa3-
II0B BapbUpoOBal B Auanazone ot -96,3% no 67,8%, a mokaszaTeib JENPECCUH JJIUHBI MO 0e-
ra 3a roasl uccienoBanus uaMensuicsa ot 8,3% o 91,7%. Heo6XoauMo OTMETHTH, YTO y
Mo0eroB, B OTJIMYMH OT KOPEIIKOB, MOKa3aTelb JIENPEeCcCHH ObLT MOJOKUTENbHBIM. A y He-
KOTOPBIX 00pa3loB MpHU MPOPAIIMBAHUN B ONBITHOM BapHUaHTe HAOIIOanl aKTUBHBINA MPU-
POCT JUTMHBI CTEOJIS, YTO MBI OOBSICHAEM HMEHHO OTBETHOI peakiueil Ha CTpeccoBbIil (ak-
Top. Takke 3TOT moKa3aresib U3MEHSUJICSA U MO roJlaM ucciienoBanus: Ha ceMeHax 2018 roga
OH cocTaBisia oT -52,1% no 67,8 %, B 2019 roay -96,3% no 67,7%, B 2020 rony -33,6%
10 61,6%. YpoBeHb nenpeccuu JIuUHBI To0era Takxe u3Mensuics: B 2018 roay oH npuHu-
Mai 3Hauenue ot 22,3% no 88,7 %, B 2019 roay ot 8,3% mo 91,7 %, B 2020 rony ot 15,8
% 1o 87,1%. Eciau npuHATh BO BHUMaHNUE 3HAUUTENbHBIA YPOBEHb ITOKa3aTems Kodpduiiu-
€HTa BapualllM JIETPECCUU POCTOBBIX MPOIECCOB KOPEIIKOB OMBITHBIX 00pa3I0B, TO MOX-
HO CJIeJIaTh BBIBOJI, O 3HAYMMOCTH JAaHHOTO MOKa3aTesds MpPHU OLEHKE Ha 3aCyXOyCTONYH-
BOCTh. Takke cieyeT oOpaTuTh BHUMaHUE, YTO YPOBEHb BapUAllMU MOKA3aTeNs ACTpeC-
cuu mpu3Haka «anuHa nodera» B 2018 u 2020 rr. 6s11 BeicokuM (23,0% Ta 28,3%). U no
9TOMY NpPHU3HAKY MBI HE YBUIEIU CTUMYIHpYROIEro aeiicteus pactsopa [I131-6000, kak
3TO OBLJIO Ha KOpEIIKaX y HEKOTOPBIX 00pa3ioB. /(s ymoOcTBa aHamu3a pe3yibTaTOB MbI
MPOBENU PaHXXUPOBaHUE 00Pa3IOB MO YPOBHIO MOKAa3aTeNs AENPECCUU MPU3HAKOB «IJIMHA
KOpelIKa» u «IuHa moberay. O6pasiusl ropoxa 3exoH, ['otuk u Mackapa — copra 3amnaj-
HOEBPOMNENCKOI CeNeKIMU, HO OHM OKa3aJuCh OJHUMH U3 JYUIIUX [0 YPOBHIO Jabopartop-
HOM 3aCyXOYCTOMYMBOCTH (II0 YPOBHIO JAEIPECCUU POCTOBBIX MPOLECCOB KOPHS U 1modera).
Cpenu o6pasuoB ropoxa cenexkuun HMuctutyra pacrenueBonctBa umenu B.Sl. KOpbesa
nyumel Owia cenexkuronnas nuaus CJI 15-95. Copt PamoHckuil 77 — TMCTOUKOBBIN COPT
elle CeJEKIIMU COBETCKOIO MepHuoja, TakkKe OKa3ajics JOCTaTOYHO ycToWuuBbIM. HeoOxo-
JUMO OTMETHTh, YTO YPOBEHb JENPECCHH POCTOBBIX MPOLECCOB O0OpPa3IOB OKazajici He
CBSA3aHHBIM C YpOBHEM YypOKallHOCTH B MoJIeBBIX ycioBusX. Tak, oOpazen CJI 15-95¢
HavMeHbLIeH cymMMO#l paHroB (56 — caMblil BBICOKOYCTOMYMBBIM) B cpeanem 3a 2018-
2020 rr. chopmupoBan ypoxaitHocts 1,86 T/ra, copt Pesonatop ¢ cymmoii panros 261 —
1,84 t/ra, copt I'oTuk (cymma panros 89) — 1,90 1/ra, copt Pamonckuit 77 (cymma paHTroB
83) — 1,49 t1/ra, a copT UekpbIrMHCKHII, CyMMa paHroB KOTOporo Obuia HauOonblIed B
omnbITe — 294, ypoxailHOCTh NMOKa3bIBaJl HEBBICOKYIO — 1,33 T/ra.

Paccunrannbiii Hamu ko3ppunrenT CrnupMeHa sl MaTpUIl PaHTOB MOKa3ajl BBICOKYIO CTe-
MEeHb TOXAECTBEHHOCTH Mexay HUMH — 1y = 0,98. Takum oOpa3om, A npoBeeHus j1ado-
PaTOPHBIX OILEHOK Ha 3aCyXO0yCTOHYMBOCTH JOCTaTOYHBIM Oy/eT OlleHKa o0pa3la 1o ceMe-
HaM JIBYX JIET PEIpOIyKIIHH.

BeiBoabl. Takum 00pa3oMm, MOJTydeHHbIE XapaKTEPUCTHKH 00pa3oB MO YPOBHIO JabopaTop-
HOH 3aCyXOYyCTOMYMBOCTH (JIETIPECCUU POCTOBBIX MpolieccoB) Ha pactBope I[IDI-6000 He
SBJISIOTCS. OKOHYATEIbHBIMU U TPEOYIOT AanbHelero, 0onee riiydboKkoro u3yueHus.

Knroueewie cnosa: copox, IIET-6000, yposensb Oenpeccuu pocmosgulx npoyeccos,
pamne nokazameJisi 0enpeccuu, COpm, CeleKYUOHHAs TUHUSL.
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LABORATORY DROUGHT RESISTANCE OF PEA BREEDING ACCESSIONS IN PEG-
6000

Shevchenko L.M.
Plant Production Institute nd. a. V.Ya. Yuriev of NAAS, Ukraine

The results on the laboratory drought resistance determined by germination of pea seeds in 8.6%
PEG-6000 are presented. The depression of root and shoot growth processes was determined
for seeds harvested in different years (2018-2020).

The study purpose was to evaluate the laboratory drought resistance of pea varieties and breeding
material in PEG-6000.

Materials and methods. Seeds harvested in 2018-2020 were investigated. Fifty-nine pea (Pisum
sativum L.) accessions (breeding varieties, breeding material, collection specimens) were test-
ed. Pea seeds were germinated in 8.6% PEG-6000. Control seeds were germinated in distilled
water. The germination temperature was 20°C. On day 7, the shoot and root lengths were
measured in the control and experiment and the depression of root and shoot growth processes
was evaluated.

Results and discussion. Across the study years, the depression of the «root length» trait in the
pea accessions represented by varieties and breeding material varied -96.3% to 67.8%, and the
depression of the «shoot length» trait was not negative in the study years, ranging 8.3% to
91.7%. The root length depression in the pea accessions ranged -52.1% to 67.8% in 2018, -
96.3% to 67.7% in 2019, and -33.6% to 61.6% in 2020. The shoot length depression also var-
ied significantly across the study years: from 22.3% to 88.7% in 2018, from 8.3% to 91.7% in
2019, and from 15.8% to 87.1% in 2020.

If we take into account the significant values of the coefficient of variation for the depression of
root growth processes, it may confirm the fact that differences in the response to drought can
be predicted from this trait. For the convenience of analysis of the obtained data, the acces-
sions were ranked according to the depression of «root length» and «shoot lengthy traits. It
should be noted that the coefficient of variation for the depression of the «shoot lengthy trait in
2018 and 2020 was high (23.0% and 28.3%, respectively) and very similar. In general, no
stimulatory effect of PEG-6000 was observed for this parameter, unlike the «root lengthy trait
in some accessions. Despite the fact that Zekon, Hotik and Mascara are varieties bred in West-
ern Europe, they were among the best ones in this sample according to the depression level. Of
the pea accessions bred at PPI NAAS, breeding line SL 15-95 was the best one; variety Ra-
monskiy 77, a leafy variety bred in the USSR, was highly resistant, judging from the depres-
sion of growth processes. It should be noted that in our experiments the depression level of
growth processes in PEG-6000 was not associated with yield. Thus, the accession with the
lowest rank sum, SL 15-95, gave an average yield of 1.86 t/ha in 2018-2020. At the same
time, Rezonator, a variety with the rank sum of 261, produced 1.84 t/ha; Hotik with the rank
sum of 89-1.90 t/ha. Ramonskiy 77 with the rank sum of 83 gave a yield of 1.49 t/ha, and
Chekryhinskyi with the largest rank sum in the experiment (294) gave a yield of 1.33 t/ha.

The Spearman coefficient for the matrices of depression ranks showed high identity. Thus, the
Spearman coefficient (rs) was 0.98 between the matrices for all study years. Hence, to deter-
mine the laboratory drought resistance by germination in PEG-6000, it is sufficient to replicate
the experiment on seeds harvested in two years.

Conclusions. Thus, the obtained data on the depression of growth processes in the pea accessions
in PEG-6000 are not mature and require further, more in-depth study.

Key words: pea, PEG-6000, depression of growth processes, rank of depression index,
variety, breeding lines.
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