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Abstract. Тhe article presents a short characteristic of morphological, biological and economic qualities of a new maize hybrid Knezha (Kn) 560. The hybrid is a
single cross, from mid-late group - FAO 500-599. It is recognized in 2017 by the Expert Commission of Executive Agency of Variety Testing, Field Inspection and
Seed Control (EAVTFISC). At the points of ecological variety trails (EVT) and EAVTFISC it was compared with the American hybrid PR 35 P 12 and the
Bulgarian hybrid - Knezha 509. During the testing period in the experimental field of the Maize Research Institute (MRI) - town of Knezha, the three-year
average grain yield of hybrid Knezha 560 exceeded the standard PR 35 Р 12 hybrid by 19.3% and Knezha 509 hybrid by 37.3%. In the EAVTFISC system, the
new hybrid exceeds the middle standard by 0.8%. The hybrid is stress-tolerant and resistant to economically important diseases and pests of maize. With this
high-yielding and competitive maize hybrid, the group of mid-late maize hybrids offered on the Bulgarian seed market is being filled.
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Introduction
Maize (Zea mays indentata St.) is the most widespread and
basic cereal fodder crop. The main goal of the world selection in this
crop is to increase the extraction potential of new generations of
hybrids, complex resistance to biotic and abiotic factors, stress
tolerance, etc. Maize Research Institute (MRI) – town of Knezha is
one of the main centers for selection and seed production of maize in
the Republic of Bulgaria. In its 92-year history, the Institute has
recognized 97 hybrids from different maturity groups and uses
(Genova еt al., 2009, 2010; Genov еt al., 2010; Ilchovska еt al.,
2014; Yordanov, 2014; Hinkina еt al., 2014). The purpose of the
selection-genetic work is the creation of new semi-late hybrids that
are competitive in yield, biological and economic qualities of the
Bulgarian and foreign hybrids distributed in the country. The maize
hybrid Knezha 560 (Kn 560) is one of them, produced in 2008 in MRIKnezha. It is single cross, received by the method of inter-liner
hybridization by crossing inbred lines KC 10 9 and XM 99 23. The
hybrid belongs to subspecies Zea mays indentata St.
In 2017, the hybrid was defined as the breeding evaluation and
the breeding index by the methodology of Orlyanskiy and
Orlyanskaya (2011). On both indicators, the Kn 560 hybrid has a
higher score than those of Kn 509 and PR 35 P 12 standards
(Petrovska et al., 2017). The hybrid Kn 560 was recognized and
approved for including in list A of official Variety list, by an order of
Ministry of Agriculture and Foods No. RD 12-4/13.06.2017.
At the tenth national exhibition "Inventions, Transfer, Innovation
– ITI '2017", organized by the Union of Inventors of Bulgaria and
under the patronage of the Ministry of Education and Science, the
Knezha 560 hybrid was awarded a Gold Medal for Good
Performance. The object of this study was to make a
characterization of the main morphological, biological and economic
qualities of the newly created maize hybrid Knezha 560.

Material and methods
The hybrid Knezha 560 was created in 2008 in the isolation field
of the Maize Research Institute (MRI) – town of Knezha, as a
topcross in early line testing. The maternal component - the inbred
line KC10 9 was created by the classic pedigree selection method
from an experimental hybrid from the mid-late maturity group.
Genetic affiliation refers to a SSS heterozygous group.
The tested line in the topcross scheme was XM 99 23. The line
is a product of treatment with chemical mutagens (NEK and DAB) of
the crossing XM 552 х ХМ 568-1 with subsequent inbreeding and
controlled breeding. It is stabilized in the M6 inbreeding generation,
refers to the Lancaster genetic group and has a proven high OKC
(Valkova, 2005).
The Cross KC 10 9 х ХМ 99 23 was determined as a high yield
after a preliminary variety test in 2009. The results are confirmed in
the competitive (2010, 2011) and ecological (2011) variety trials. The
trials were carried out by the “block method” (Shanin, 1977), on three
repetitions, a test plot of 10 m2.
The testing of the hybrid in the EAVTFISC system was three
years. In 2012 the test was based on 7 territorial points. In the
settlements of Selanovtsi, Pordim, Brashlen, General Toshevo and
Radnevo, the test was conducted without irrigation, and in the
villages of Samovodene and Gorski Izvor it was carried out under
irrigation conditions. In 2015 and 2016 the experiments were carried
out at 3 points at irreversible conditions - Selanovtsi, Brashlen and
Radnevo settlements.
The statistic processing of the data is completed by ANOVA
(Dimova and Marinkov, 1999).
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Results and discussion
By vegetation period, hybrid Kn 560 refers to the medium late
maturity group of 500-599 by FAO. Depending on the
agrometeorological conditions of the year of cultivation, the period of
germination to silking is 58-66 days, 2-3 days longer than that of the
American standard PR 35 Р 12. The length of that period for the
Bulgarian standard Kn 509 coincides with that of the new hybrid. The
hybrid reaches physiological maturity for 120-125 days.
Plants are medium-high, resistant to lodging stem (225280cm). The height of the ear location is 80-110cm, indicating that
the hybrid is suitable for mechanized harvesting. The values of these
indicators vary depending on the growing conditions and
peculiarities of the year.
The tassel is upright, with an average number of primary
branches and forms rich pollen. The angle between the main axis of
the tassel and the lateral branches is about 40-50° (slightly curved).
There is no anthocyanic staining of the glume and the stamens.
According to the flowering of the reproductive organs, the
hybrid is defined as a protandry type. Panicle's blossom occurs 1-3
days before that of the cob and lasts for 6-9 days, and that of the
whole crop 12-15 days. There is no anthocyanic staining of the silk.
The flowering of the individual cob tree lasts for 5-8 days, and the
pollination takes place with a sufficient amount of viable pollen,
resulting in complete percentage of kernels in the ear.
The hybrid is one-ear. The cob is cylindrical, in length of the cob
24-26 cm. The number of rows in the ear is 16-18. The grain is yellow,
a type of Zea mays indentata St., and occupies 80-85% of the weight
of the ear (Figure 1). The maize cob is red.
The results of the three-year test of the Kn 560 hybrid in the
experimental field at the MRI-Knezha are presented in Table 1. The
testing was conducted under non-irrigated conditions and according
to the agrotechnics adopted for the area. In all tests, the Kn 560
hybrid is compared with the most popular Bulgarian hybrid Kn 509
and the best for his group the American standard PR 35 P 12. It is
obvious that Kn 560 is characterized by high productive capabilities,
the three years of testing at the Institute exceeded the Bulgarian
standard by 37.3% and the foreign ones by 19.3%. The moisture in
the grain at the time of harvest is higher than that of the standards by
0.1-2.0%.
The parallel testing of the hybrid in 2011 in the ecological
network of the country confirms the results shown (Table 2). The test
was conducted at three points under irrigated conditions (towns of
Knezha, Rousse and Pavlikeni) and at one point under non-irrigated
conditions (town of Pazardzhik). The average yield of the hybrid
under non-irrigated conditions is 8700 kg/ha and irrigated - 9080
kg/ha. In this test, Kn 560 exceeds the Bulgarian standard by 726.5
kg/ha and the foreign by 207.0 kg/ha.
The results of the EAVTFISC test (Table 3) show that the
Knezha 560 hybrid has productive features equivalent to those of the
average standard (100.8%). Under better conditions of the year of
testing (2015) or growing conditions (irrigated), its yields significantly
exceed those of both standards. Through all the years and
conditions of cultivation, Knezha 560 has yielded a higher yield than
the Bulgarian standard Knezha 509. The average yield of the hybrid
is higher than that of Knezha 509 with 317.05 kg/ha and 31.0 kg/ha
over the average standard (PR 35 P 12 + Knezha 509).
The mother of the hybrid - line KC 10 9 (Figure 2) has a high
seed production coefficient, and it is possible to reach 3800-4000
kg/ha of standard seeds. Since the father's form is not a restorer of
fertility, the seed production of the hybrid is carried out on a fertile
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basis, with complete detasseling of the maternal rows. Work on
creating a sterile analogue of the parent component, which will allow
the seed production of the hybrid to pass on a sterile basis based on
a mixing scheme.
Under conditions of artificial infective background, the Kn 560
hybrid has been shown to be very resistant to economically
important corn diseases and pests. The recommended density of
the hybrid under non-irrigation conditions is 55000 p/ha and
irrigation - 65000 p/ha.

Figure 1. Knezha 560 hybrid

Figure 2. Inbred line KC10 9

Table 1. Results from the testing of Knezha 560 hybrid in condition without irrigation (2009 - 2011)

Hybrid

2009 - PVT

2010 - CVT

2011 - CVT

x

6381
5742
8208

9401
7400
10300

6863
6536
8513

7548.3
6559.3
9007.0

100.0
87.0
119.3

14.3
13.9
16.3

12.9
14.0
13.9

12.3
12.7
13.8

13,2
13,5
14,7

100.0
102.3
111.4

59
65
63

65
65
66

67
67
70

64
66
66

100.0
103.1
103.1

% tu St.

Grain yield, kg/ha
PR 35P12
Knezha 509
Knezha 560

Grain moisture at harvesting, %
PR 35P12
Knezha 509
Knezha 560
Days to silking
PR 35P12
Knezha 509
Knezha 560

*PVT - preliminary varietal trails; CVT - competitive varietal trails

Table 2. Results from the testing of Knezha 560 hybrid in ecological variety trails (2011)

Hybrid

Without irrigation
Pavlikeni

9057
8819
9838

14.2
15.7
15.3

Knezha

Ruse

Under irrigation
Pazardjik

x

% tu St.

9782
8805
9498

7381
6839
6766

8134
7813
9080

8588.5
8069.0
8795.5

100.0
94.0
102.4

15.3
14.9
18.3

18.1
18.3
20.0

13.4
13.3
13.3

15.3
15.6
16.7

100.0
102.0
109.1

58
63
63

61
66
66

64
71
69

61.8
67.0
66.8

100.0
108.4
108.1

Grain yield, kg/ha
PR 35P12
Knezha 509
Knezha 560
Grain moisture at harvesting, %
PR 35P12
Knezha 509
Knezha 560
Days to silking
PR 35P12
Knezha 509
Knezha 560

64
68
69
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Average under irrigation

% Average Standard
(PR35P12 and Kn 509)

Gorski Izvor

Samovodene

Under irrigation
Radnevo

G. Toshevo

Brushlen

Pordim

Without irrigation
Selanovtsi

Hybrid

Average without irrigation

Table 3. Results from official testing of Knezha 560 hybrid in EAVTFISC

715.0
619.0
626.0

974.0
992.0
1007.0

102.4
97.6
99.0

2012
PR 35P12
Knezha 509
Knezha 560
Precision of test,%

754.0 786.0 797.0 686.0 554.0 858.0000
624.0 786.0 677.0 540.0 466.0 1100.0+++
660.0 843.0+ 649.0 493.0 484.0 1000.0+++
1.78 2.10 1.76 1.24
2.24000
1.92

1090.0
883.0
1014.0
1.89

2015
PR 35P12
Knezha 509
Knezha 560
Precision of test,%

1018.0
1029.0
1067.00 +
1.47

942.0
869.0
995.0 +++
1.03

466.0
394.0
418.0
1.09

808.0
764.0
826.0

102.8
97.2
105.1

714.0
605.0
648.0

108.2
91.8
98.3

2016
PR 35P12
Knezha 509
Knezha 560
Precision of test,%

697.0 +
494.0
713.0 ++
3.97

975.0 +++
846.0
856.0
1.16

Conclusion
It was found that maize hybrid Knezha 560 has high productive
capabilities, very good resistance to economically important
diseases and pests and successfully completes the group of
medium late maize hybrids. Its seed production shall be done on a
fertile basis, with full detasseling of the mother's rows. The mother of
the hybrid - line KC 10 9 has high productive capacity and seed
production coefficient, which makes it cheaper to produce the
hybrid.
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