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Shabetia' O.N., Serhienko’ 0.V, Mohilnaia® E.N., Kondratenko? S.I, Morhun® L.V.

'Plant Production Institute named V.Ya Yuriev of NAAS, Ukraine

*Institute of Vegetable and Melon Growing of National Academy of Agrarian Sciences of Ukraine,
Ukraine

3Presidium of the National Academy of Agrarian Sciences of Ukraine, Ukraina

Studies have been conducted on 18 promising watermelon genotypes to expand the
genotypic variability of watermelon by induced mutagenesis. Air-dried seeds were irradiated with a
closed ®°Co y-source «Doslidnyk» (Department of Molecular and Medical Biophysics, Faculty of
Radiophysics, Biomedical Electronics and Computer Systems, V.N. Karazin Kharkiv National
University of MES of Ukraine). The patterns of influence of the irradiation doses on plant growth
and development have been determined, both in individual genotypes and for the whole sample.
Sources of economically valuable traits have been identified.
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Introduction. Experimental mutagenesis [1, 2], along with the global gene pool of crops, is
a source of hereditary variation. Experimental mutation production is an effective way to boost
breeding capacity. Artificially induced mutations can be used as an improved variety for industrial
cultivation, as a material for hybridization with carriers of other mutations and varieties to produce
new improved varieties and heterotic F, hybrids, and as a source of additional variability in hybrid
offspring [3]. Mutations are one of the main sources of hereditary variation. To use mutagens, one
should select the most valuable varieties, in which particular, important for breeding traits are to be
induced [4]. Seeds are exposed to physical (y-irradiation or fast neutrons) and chemical
(ethyleneimine, nitrosomethylurea, nitrosoethylurea) mutagens. The use of mutagens in watermelon
allows obtaining mutants with a short growing period, short determinant stems, compact
arrangement of fruits, large fruits, increased yields, predominantly female flowers, high content of
dry matter in fruits, increased resistance to diseases, small numbers of seeds in fruits [5, 6, 7, 8].
Mutants are a source of new traits that need to be transmitted to cultivated varieties. Mutants with
non-parted leaves, changes in fruit pigmentation and patterns, pulp color, size and color of seeds are
more common [9].

Purpose. Our purpose was to analyze the possibility of using induced mutagenesis and
mutant genes for the development of fundamentally new approaches to solving current breeding
problems in enriching the genetic variability of the crop, expanding the level and range of the
morphobiological potential of modern watermelon genotypes in relation to their suitability for
mechanized production, resistance to diseases, increased contents of biologically valuable
compounds in fruits, marketable appearance, high preservation capacity and transportability.

Materials and methods. To expand the genotypic variability in watermelon, physical
mutagenesis was used. Eighteen breeding watermelon accessions exposed to gamma rays were
studied. Air-dried seeds were irradiated with a closed ®*Co y-source «Doslidnyk» (Department of
Molecular and Medical Biophysics, Faculty of Radiophysics, Biomedical Electronics and Computer
Systems, V.N. Karazin Kharkiv National University of MES of Ukraine). Irradiation doses of 150,
200 and 250 Gy were investigated. Control specimens were not irradiated. The plot area was 19.6
m?, performed in singlicate. Seeds were irradiated 3 days before sowing. The study was conducted
for 3 years.
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Results and discussion. The breeding accessions were evaluated for their morphological
and biological characteristics. Careful screening of the breeding accessions for the morphological
features of plants and fruits revealed morphobiological changes in plants and their organs. The
results show that some plants were affected by the mutagen, and the exposed specimens had various
morphological changes.

At the initial stage of morphogenesis — vining — plants with an increased number of nodes
were seen. During the stem formation, the stem fasciation followed by stem bifurcation was
observed, In the seed setting phase, plants with shortened internodes and paired arrangement of
primordiums in alternate nodes, as well as 2 primordiums per node, were noted. A spontaneous
mutation — fringed leaves in line 46 — was also noted. No severe morphoses in fruit color were
observed during the genotype screening in the biological maturity phase.

The most informative economic useful features in breeding for increased levels of
economically valuable traits are yield, marketability, average weight of marketable fruit, the
growing period length, order of the 1% female flower formation, the “seedlings — to female
flowering” period, the “female flowering — maturation” period, and the stem length.

Each of these features was statistically analyzed for its expression patterns and levels in each
of the 18 genotypes, depending on the variants of exposure to the mutagen (different doses of -
irradiation — 150 Gy, 200 Gy and 250 Gy) . The analysis revealed the different genotypes had
different responses to the mutagenic factor. The patterns in influence of some irradiation doses on
the plant growth and development have been established both for individual genotypes and for the
entire sample.

The average number of clusters is the most informative for all the traits. We have
determined that their most appropriate number was 5, as clear patterns were observed with 5
clusters.

Based on the results, the sample of the lines and variants was divided into separate groups
(clusters) according to the expression levels of economically valuable features.

The figures illustrate the effect of gamma-irradiation on the expression of a particular
feature with grouping (clusterization) of the accessions in comparison with the control. The
clusterizattion of the breeding accessions by yield compared to the control is shown in Figure 1.
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Fig. 1 Clusterization of the genotypes by yield
Note: 1 — control; 2 — 150 Gy; 3 — 200 Gy; 4 — 250 Gy.

Cluster 5 contained the greatest number of genotypes (33.3%), which gave decreased yields
in comparison with the control. The most dramatic decrease in the yield occurred after 150 Gy
irradiation in genotypes K 107612/230, K 105468/234, K 107345/242, K 106806/246, K
107352/270, and K 104939/282. The following results are useful for breeding practice: an increase
in the yield after 150 Gy irradiation and a sharp increase in the yield after 250 Gy irradiation in
cluster 4 genotypes (K 107348/226, K SEL2/238, K 104937/274, K 107342/278 [22.2%]); cluster 3
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showed a gradual increase in the yield after 150 Gy or 200 Gy irradiation and a sharp decrease after
250 Gy in genotypes K 107350/222 and K 104930/294.

The genotype clusterization by marketability is shown in Figure 2. Cluster 2 included the
greatest number of genotypes (38.9%), which gave slightly increased yields after 150 Gy, slightly
decreased yields after 200 Gy in comparison with the control, and showed a slight upward trend in
the yield after 250 Gy in comparison with the control (genotypes K 107612/230, K SESHar/262, K
107352/270, K 107342/278, K 104937/274, K 104939/282, K 104346/298) (Fig. 2).
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Fig. 2 Clusterization of the genotypes by marketability

The gradual increase in marketability after 150 Gy to 250 Gy in cluster 3 genotypes (K
107350/222 and K 107348/226 [11.1%]) compared to the control is useful for breeding practice.
The genotype clusterization by the average weight of marketable fruit is shown in Figure 3.
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Fig. 3 Clusterization of the genotypes by the average weight of marketable fruit

Cluster 2 contained the greatest number of genotypes (38.9%), which were characterized by
an increase in the average weight of marketable fruit after 150 Gy and a decrease in the average
weight after 200 Gy and 250 Gy related to the control (genotypes K 107350/222, K 107612/230, K
104939/282, K 104930/294, K 104346/298). A significant increase in the average weight of
marketable fruit after exposure 2 related to the control, a slight decrease in the average weight after
200 Gy, and again a significant increase after 250 Gy irradiation in comparison with the control in
cluster 3 genotypes (K 107348/226, K SEL2/238, K 104945/250 [16.7%]) are useful for breeding
practice. Other genotypes showed a decrease in the in the average weight of marketable fruit
compared to the control. Only in cluster 5 genotypes, the average weight of marketable fruit after
250 Gy did not differ from the control value.
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The clusterization of the genotypes by the “seedlings — maturation” period length is shown
in Figure 4.
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Fig. 4. Clusterization of the genotypes by the the “seedlings — maturation” period length

Growing period clusters 1, 2, and 4 had the greatest numbers of genotypes (27.8%), and they
all gave increased (to a various degree) yields in comparison with the control. The longest growing
period was recorded in a cluster 5 genotype (K 106806/246) irradiated at 150, 200 or 250 Gy.

A significant shortening in the growing period in cluster 3 genotypes irradiated at 150, 200
or 250 Gy related to the control is useful for breeding practice. The shortest growing period was
observed in accessions K SESHar/262 and K 107342/278 (11.1%) after 200 and 250 Gy.

The clusterization of the genotypes according to the order of the 1% female flower formation
is shown in Figure 5.

Cluster 2 had the greatest number of genotypes (38.9%) and included genotypes K
107350/222, K 107345/242, K 104945/250, K SEMak/258, K SESHar/262, K 104939/282, K
104415/290, which tended to increase the ordinal number of the 1% female flower formation after
200 Gy and to decrease it after 250 Gy. The expression of this feature had peculiarities in the
following cluster 5 accessions (27.8%): K 107348/226, K 107612/230, K SEL2/238, K 104937/274,
K 105206/286, which had decreased ordinal numbers of the 1% female flower formation after
exposures 2 and 3 related to the control, but this feature was hardly different from the control after
250 Gy (exposure 4). These findings should be used in breeding for early maturation, while
genotypes after exposures 2 and 3 can be used in subsequent work as possible sources of early
maturation.
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Fig. 5. Clusterization of the genotypes according to the order of the 1* female flower
formation
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Figure 6 shows the clusterization of the genotypes by the “seedlings - female flowering"
period length.
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Fig. 6. Clusterization of the genotypes by the “seedlings - female flowering' period length

As to this feature, the genotype clusterization was as follows: clusters 2 (22.2%), 3 (22.2%),
5 (22.2%) and 4 (27.8%) contained the greatest numbers of genotypes; all of them had more days
from mass germination to female flowering than in the control, which extended their growing
periods. The highest level of this feature was observed in cluster 1 genotype (K SESHar/262) after
200 Gy, but the growing period in this genotype was the shortest. There was also a slight reduction
in this period in cluster 4 genotypes (K 107348/226, K 107612/230, K 105468/234, K 105415/290,
K 104930/294) after exposures 2 and 4.

As to the “female flowering-maturation” period, the genotype clusterization was as follows:
clusters 3 and 4 included the greatest number of genotypes (33.3%). Cluster 3 genotypes (K
104945/250, K SE Mak/258, K 104937/274, K 107342/278, K 104939/282, K 105206/286) had
fewer days from mass female flowering to mass maturation of fruits after 250 Gy irradiation, while
in cluster 4 genotypes (K 107350/222, K 107348/226, K 105468/234, K SEL2/238, K 105415/290,
K 104930/294) this period extended after exposure 4 (250 Gy). A significantly reduction in this
period in cluster 2 genotype 262 after 200 Gy or 250 Gy is useful for breeding practice, and the
expression levels of this feature in these variants were identical.

The stem length was measured 2 twice during the growing period. The first measurement
was made during the female flowering phase of the genotype population in order to determine the
effect of irradiation during the initial grow on the plant growth and development.

The genotype clusterization by the stem length during the female flowering phase was
assessed. Clusters 1 (27.8%), 3 (27.8%) and 4 (22.2%) included the greatest numbers of genotypes.
All the genotypes of these groups had inhibited (to a various degree) growth and development
during this phase. The growth in cluster 2 genotype K 107346/298 was drastically inhibited after
200 Gy, however, almost normal after 250 Gy related to the control. Therefore, 200 Gy irradiation
of genotype K 107346/298 is effective in breeding for short stems. A significant elongation of the
stem in cluster 5 genotypes irradiated at 200 Gy is interesting for breeding practice. These are
genotypes K 107350/222, K 107348/226, and K 107612/230.

At the same time, the clusterization of the genotypes by the stem length at the end of the
growing period was as follows: clusters 1 (27.8%), 3 (27.8%) and 4 (22.2%) included the greatest
numbers of genotypes. All the genotypes of these groups had inhibited (to a various degree) growth
and development during this phase.

The possibility of cluster 1 genotype K 106806/246 -based breeding for short stems with
gamma irradiation at 150, 200, and 250 Gy was evaluated for breeding practice. In breeding for
long stems, it is advisable to use doses of 200 Gy and 250 Gy on cluster 3 genotypes K 107350/222,
K 107352/270, and K 104930/294, as well as doses of 150, 200, and especially 250 Gy on cluster 5
genotypes K SEL2/238, K 104945/250, K SEMak/258, K 104937/274, K 107342/278, K
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105206/286, and K 105415/290. Genotype K 107350/222 was proven to be a possible source of a
long stem, since the espression of this feature was stable both in the female flowering phase and at
the end of the growing period.

Conclusions. The study results show that y-irradiation had a depressing effect on the
majority of genotypes (late maturation, long or short stems, altered order of the 1% female flower
formation, extended phases of the growing period), however, as we noted above, both individual
genotypes and separate groups (clusters) of them, in which expression of traits is opposite
(alternative), have been identified. Due to this, the peculiarities of the trait expression were
revealed; the patterns of practical use of gamma irradiation in breeding programs were defined to
expand the genotypic variability range; and M;_; accessions were selected for use in breeding to
improve breeding features.

Basing on the experimental data, we recommend using the identified sources of
economically valuable features in breeding with subsequent evaluating the trait expression stability
in the following generations:

— In breeding for yield capacity: 250 Gy; cluster 4 genotypes K 107348/226, K SEL2/238, K
104937/274, and K 107342/278;

— In breeding for marketability: 150-250 Gy; cluster 3 genotypes K 107350/222 and K
107348/226;

— In breeding for large fruits: 150, 200, and 250 Gy; cluster 3 genotypes K 107348/226, K
SEL2/238, and K 104945/250;

— In breeding for late maturation: 150, 200, and 250 Gy; cluster 5 genotype K 106806/246;

— In breeding for early maturation: 200 and 250 Gy; cluster 3 genotypes K SESHar/262, and
K 107342/278 as well as 150 and 200 Gy; cluster 5 genotypes K 107348/226, K 107612/230, K
SEL2/238, K 104937/274, and K 105206/286;

— In breeding for long stems: 200 and 250 Gy; cluster 3 genotypes K 107350/222, K
107352/270, and K 104930/294; 150, 200, and especially 250 Gy; cluster 5 genotypes K SEL2/238,
K 104945/250, K SEMak/258, K 104937/274, K 107342/278, K 105206/286, and K 105415/290;

— In breeding for short stems: 150, 200, and 250 Gy; cluster 1 genotype K 106806/246.
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PO3IUIUPEHHA CIIEKTPY TEHOTHIIOBOI MIH/IUBOCTI KABYHA METO/OM
DIBUYHOI'O MYTAI'EHE3Y

Ila6erst' oM, CeprieHKo2 O.B., MorunbHas” oM, KOHz[paTeHKo2 C.lL, MopryH3 JL.B.
'ucruryT pocimunnmnTa imeni B.S1. 10'pesa HAAH, Vkpaina

2 [actutyT oBouiBHMIITBA 1 OamTanHuITBAa HAAH, YKpaina

3 Amapar ITpesunii HarionansHoi akajgeMii arpapHux Hayk YKpaiHu

Mera nocaigaxennsi. [IpoBeeHO 1OCHIIKEHHS 3 PO3IIUPEHHS CIEKTPY T€HOTHUIIOBOI MIHJIMBOCTI
KaByHa IIJISXOM 1HJTyKOBaHOT'O MyTareHe3y Ha 18 mepcrnekTHBHUX I'€HOTHUIIIB KaByHa.

Marepiasu i Meroam. IloBITpsHO-Cyxe HaciHHS OINPOMIHIOBAIM 3a JONOMOIOI0 7Y-yCTaHOBKHU
3akputoro tumy «Jocminnuk» mxepeaom 60 Co Ha kadeapi MOJEKYISpHOI Ta MEAMYHOI
610¢i3ukn (akynpTeTy paaiodizuku, O1OMEAMYHOI EIEKTPOHIKA Ta KOMIT IOTEPHUX CHUCTEM
XapkiBCbKOTro HallioHanbHOro yHiBepcuteTy iM. B. H. Kapazina MOH VYkpainu.

OOroBopeHHsi pe3yJbTaTiB. 3a KOXHOIO 3 HaWOUIbII 1H(QOpPMAIIMHUX CENEKIIMHUX O3HaK
IPOBE/IEHO CTAaTUCTUYHUI aHali3 3aKOHOMIPHOCTEH Ta piBHS iX MPOSBY 3a BapiaHTaMu 0OpOOKHU
MyTareHuM QaktopoMm (pizHux 103 onpomineHHs 150 I'p, 200 I'p ta 250 I'p) 3a koxHUM 13 18
OKpeMHUX I'€HOTHIIIB. BU3HAaUeHO 3aKOHOMIPHOCTI BIUIMBY OKPEMHUX J103 ONPOMIHEHHS Ha PICT 1
PO3BUTOK POCIMH SIK 32 OKpPEMHMM I€HOTHUIIAMHU TakK 1 3a iX CyKymnHicTi0. BcTaHoBieHo, 110 Ha
OUTBIIICTE T€HOTHIIIB JIO3M Y-ONPOMIHEHHS MAalOTh NPUTHIYYIOUMH BIUIMB (MI3HBOCTHUIJICTb,
JIOBrO- Ta KOPOTKOCTEOENbHICTh, 3OUIBIIEHHS HOMEpY 3akjafjaHHs | JKIHOYOl KBITKH,
MOJIOBXKEHHSI CKJIAJIOBUX BEreTaliiHOrO Mepiofy), aje BH3HAUEHO psiJi TEHOTHIIB Ta iX Tpyn
(kmactepiB) MpOSIB O3HAK Yy SKUX MaB MPOTWJICXKHY (BUKIOYHY) Aito. BuzHaueHo mxepena
rOCHOJAPChKO-IIIHHUX O3HAK, a TaKoX €(EeKTHBHI 103U 7Y-ONMPOMIHEHHS 3a TE€HOTUIIAMH
(kmacrepaMM) Tak: JUIS celeKlli Ha yposKalHICTh — 4 TeHOTUINH 4 KJ1acTepy MpH y-ONMpOMiHEHH]
250 I'p; Ha ToBapHICTh: 2 TeHOTHMIH 3 KiacTepy 3a y-ompomiHioBaHHs 150 — 250 I'p; Ha
KPYMHOIUTIIHICTE: 3 reHoTunu 3 kiactepy 3a y-ompomiHioBanHs 150, 200 ta 250 I'p; Ha
Hi3HBOCTUTIICTB: 1 TeHoTun 5 kiactepy 3a y-ompomiHtoBanHs 150, 200 Ta 250 I'p; Ha
PaHHBOCTUTIIICTE: 2 TEHOTUIHU 3 KJacTepy 3a y-onpomiHioBaHHs 200 ta 250 I'p Ta 5 reHoTuMmiB 5
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KJactepy 3a y-omnpomintoBanHsa 150, 200 I'p; Ha moBrocre0enbHICTh: 3 TEHOTHIH 3 KJacTepy 3a
y-onpomintoBanHs 200 Ta 250 I'p ta 7 reHoTHMiB 5 Kiactepy 3a y-onpoMiHioBanHs 150, 200, a
ocobuBo 250 I'p; Ha KopoTKOocTeOeNpHICTE: | TeHoTHN 1 Kiacrepy 3a y-onmpoMiHioBaHHS 150,
200 Ta 250 I'p.

Knrouogi cnoea: xagyn; cenomun; o3naxa, iHOyKOGAHUL Mymazenes,; y-onpoMiHIO8aH s, 003U -
ONPOMIHEHHA, KIacmep, 3aKOHOMIPHOCHI.

PACIIHPEHHE CIIEKTPA TEHOTHITHYECKOH H3MEHYHBOCTH APEY3A
METO/IOM ®H3HYECKOI'O MYTAI'EHE3A

IlaGers' O.H., CepFI/IeHK02 O.B., Morumsnas” E.H., KOHz[paTeHKo2 C.H., MopryH3 JLB.
! Mincruryt pacrennesozncTea umenn B.S. FOpsesa HAAH

2 HNHuctutyT oBomeBocTBa M OaxueBoacTBa, HAAH

3 Arnmapar IIpesnauyma HanmonaibHOU akaieMuy arpapHbIX HayK Y KpauHbI

Heap wuccaegoBanusi. IIpoBeneHbl HcciaenOBaHUS IO PACHIMPEHUIO CHEKTpa TI'€HOTUINYECKON
U3MEHYMBOCTH apOy3a IyTeM MHAYLHPOBAHHOI'O MyTareHe3a Ha 18 mepCreKTHUBHBIX I'€HOTHUIIAX
apOy3a.

Marepuanbsl U MeToAbl. Bo3nymHo-cyxue cemeHa oOjydand HOpU TOMOIIM  Y-YCTaHOBKU
3akpeitoro tuna «Mccnenosarens» ucrounnkom 60 Co Ha kadeape MONEKYISApHOW W
MEAUIMHCKOW Ouodusuku dakynpreta paanodu3uky, OMOMEAMIIMHCKOW SJIEKTPOHUKU Ta
KOMIIBIOTEPHBIX CUCTEM XapbKOBCKOIO HalUMOHAIBHOrO yHuBepcuTera um. B. H. Kapasuna
MOH VYkpaussl.

OOcyxaenune pe3yabtaroB. [lo kaxmomy u3 Haubonee HHPOPMALIUOHHBIX CEICKIIMOHHBIX
IPU3HAKOB MPOBE/IEH CTATUCTHUYECKUI aHaIM3 3aKOHOMEPHOCTEH M YpOBHS MX IPOSBICHUS IO
BapuaHTaM 00pabOTKH MyTareHHbIM (hakTopoM (pasHbIx 103 obmydenus 150 I'p, 200 I'p Ta 250
I'p) mo kaxnomy u3 18 pa3HbIX '€HOTUIIOB. BBISBIEHBI 3aKOHOMEPHOCTH BIUSHHS OTAEIbHBIX
703 O0JlydeHHsI Ha POCT W Pa3BUTHE PACTEHH, KaK 1O OTIEIbHBIM T'CHOTHIIAM TaK U HUX
COBOKYITHOCTH. YCTaHOBJICHO, YTO Yy OOJBIIMHCTBA TC€HOTHUIIOB JO3bl Y-OOJy4E€HUS HMEIOT
yrHerarouiee JeiicTBue (IO3AHECHENOCTh, [UIMHHO- U KOPOTKOCTEOENbHOCTb, YBEIUYEHUE
HOpsi/IKa 3aKJIaJAKH | KEHCKOTo LIBETKa, YAJMHEHHUE COCTABISIONIMX BETeTallMOHHOTO MEepUosa),
OJIHAaKO BBIJIENIEH PsiJ TEHOTHIIOB M UX TPy (KJIACTEpOB) MPOSBIECHUE MPU3HAKOB Y KOTOPBIX
UMENI0  NPOTUBOMOJIOKEHHOE  (MCKIIOUMTENbHOE)  JAeWCTBHE.  BblieneHsl  MCTOYHMKH
XO3SIICTBEHHO - IIEHHBIX NPU3HAKOB, a Takke 3()(PEeKTUBHBIE O3Bl Y-00JIyUEHHS 110 T€HOTHIIAM
(kJ1acTepam) 3TO: JUI CEJEKIMHM Ha ypoXKalHOCTh — 4 reHoTuna 4 kjiactepa npH y-oOi1ydeHUuu
250 I'p; Ha ToBapHOCTH: 2 reHoTuna 3 kjactepa mnpu Y- obOmydenuun 150 — 250 I'p; Ha
KPYIMHOIUIOAHOCTh: 3 reHotuna 3 kiacrepa npu Y- obmydenuu 150, 200 m 250 I'p; Ha
no3AHecnenocTs: 1 reHoTun S5 kiactepa npu Y- obnydenun 150, 200 u 250 I'p; Ha
paHHecHenocTs: 2 reHoruna 3 kiacrepa npu y- obmydenun 200 u 250 I'p u 5 reHotunos 5
Kyacrepa npu y- oonyuennu 150, 200 ['p; Ha pymmHHOCTE0ETBHOCTR: 3 TEHOTHUIIA 3 KiIacTepa Mpu
y- obaydenun 200 ta 250 I'p u 7 reHotunoB 5 kimactepa npH y- obOiydenuu 150, 200, u
ocobenHo 250 I'p; Ha kopoTkocTebenbHOCTh: 1 reHoTUn 1 Kactepa npu y- oomyuenuu 150, 200
ta 250 I'p.

Knrwoueswie cnosa: apoys; cenomun; npusnax; UHOYYUPOBAHHBIN MymazeHes, Y- 001yyeHue; 003bl y-
00nyuenus; Kiacmep, 3aKOHOMEPHOCMU.
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EXPANSION OF THE GENOTYPIC VARIABILITY IN WATERMELON BY
PHYSICAL MUTAGENESIS
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Purpose. Studies have been conducted on 18 promising watermelon genotypes to expand the
genotypic variability of watermelon by induced mutagenesis.

Materials and methods. Air-dried seeds were irradiated with a closed ®’Co y-source «Doslidnyk»
(Department of Molecular and Medical Biophysics, Faculty of Radiophysics, Biomedical
Electronics and Computer Systems, V.N. Karazin Kharkiv National University of MES of
Ukraine).

Results and discussion. Each of the most informative breeding traits was statistically analyzed for
their expression patterns and levels by variants of mutagenic treatment (different doses - 150 Gy,
200 Gy, and 250 Gy) in each of the 18 genotypes. The patterns of influence of the irradiation
doses on plant growth and development have been determined, both in individual genotypes and
for the whole sample. It has been found that y-irradiation had a depressing effect in the majority
of genotypes (late maturation, long or short stems, altered order of the 1% female flower
formation, extended phases of the growing period). Genotypes and their groups (clusters), in
which expression of traits is opposite (alternative), have been identified. Sources of
economically valuable traits have been identified, and the following effective doses of y-
irradiation have been established for genotypes (clusters): 4 genotypes of cluster 4 y-irradiated at
250 Gy - in breeding for yield capacity; 2 genotypes of cluster 3 y-irradiated at 150 - 250 Gy — in
breeding for marketability; 3 genotypes of clusters 3 y-irradiated at 150, 200 or 250 Gy — in
breeding for large fruits: 1 genotype of cluster 5 y-irradiated at 150, 200 or 250 Gy — in breeding
for late maturation; 2 genotypes of cluster 3 y-irradiated at 200 or 250 Gy and 5 genotypes of
cluster 5 y-irradiated at 150 or 200 Gy— in breeding for early maturation; 3 genotypes of cluster 3
y-irradiated at 200 or 250 Gy and 7 genotypes of cluster 5 y-irradiated at 150, 200 and especially
250 Gy — in breeding for long stems; and 1 genotype of cluster 1 y-irradiated at 150, 200 or 250
Gy — in breeding for short stems.

Key words: watermelon, genotype; trait; induced mutagenesis, y-irradiation; doses of y-
irradiation, cluster; patterns.
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