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Prykhodko V.O. Improvement of growing technology of mixed corn sowings
with high protein crops for silage in the southern part of the FBgimk Forest
Steppe of Ukraine. Qualifying scientific work on the rights of the manuscript.

Dissertation for the degree of Candidate of Agricultural Sciences by the
speciality 06.01.12- forage production and grassland science. Uman National
University of Horticulture, Uman, 20109.

The dissertabn presents the results of studies of the productivity of mixed corn
sowings of different groups of ripeness depending on the species composition of th
legume component, the scheme of placement of the studied crops in
agrophytocenoses at different levefanineral nutritiorwhile growing on silage.

During the years of research, no significant difference between the growth anc
development phases of corn and leguminous crops when growing in single anc
mixed sowings was found. It was noted that stagesg#nmgenesis in corn plants
in the unfertilized variants werel 2 days earlier compared to the application of
mineral fertilizers at the dose 0fsdf30K45 and N2gPscKgo. At the same timethe
mineral fertilizers contributed to the extension of the vegetaieriod of the single
species sowings of corn, soybean and fodder beans by 2 days under applying
NsoPsoK4sand by 24 days at the background ofPsoK 9o compared to the sowings
under the control without fertilizers. The duration of vegetation isegay 3 days
under a single dose of mineral fertilizers in the mixed sowings of corn with soybean
and fodder beans, while by@days under a maximum dose and sowing of corn with
legumes in one row, and by43days under different rotation of rows withre@nd
legumes in relation to unfertilized variants.

The use othemineral fertilizers at a dose ofidy s0S 9o While growing of corn
and legumes at different ways of their placing in agrophytocenosis provided the
highest indicators of plant height, whialas 211 cm in the hybrids of Petrivskyi 169
MB corn and 216 cm in Kharkivskyi 295 MB, when it was 84 and 91 cm in soybean
and fodder beans, respectively. Biometric indicators in the subsequent periods @

growth and development in both single and mixed sgwihad a similar tendency
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to single Neof 30S45) and zero (without mineral fertilizers application) nutrition

backgrounds.

Studies showed th#tte mineral fertilizers, regardless of the dose of the active
substance, provided a significant increase in the yield of green mass, regardless ¢
the rato of rows of both crops in the sowing. The variants of joint growing of
Petrivskyi 169 MB corn hybrid with fodder beans when sowing in one row and the
use ofthemineral fertilizers at a dose bifi>d 60S 90 formed the highest yield of green
mass that was331i 41,4 t/ha, which was 2,38,6 t/ha significantly more than other
schemes of joint sowindhe largest proportion of soybean in the structure of green
mass yield in the studied corn hybrids of Petrivskyi 169 MB and Kharkivskyi 295
MB was observed withhe ratio of rows 1:2, or one row of corn and two rows of
soybean- 9.911.1 and 9.7710.9 t/ha respectively. Mixed sowings of corn and
soybean and corn with fodder beans provided the highest yield of green 3@ass
45.7 t/ha (Petrivskyi 169 MB hybrid) dn40.048.6 t/ha (Kharkivskyi 295 MB
hybrid) by sowing of both crops in one row at the background of mineral fertilizer
of Ni2d 60S g0.

It was found that the largest areal@dif surface during the intgghase period
of milk-waxy ripeness of corn was foeu in the plants at the background of mineral
fertilizers application, compared to the control without fertilizers. Observations
showed that the plants provided a larger arelealff surface in agrophytocenoses
with soybean compared with fodder beanse @pplication of the maximum dose of
the mineral fertilizers (N2dPsoKgg) contributed to the intensive formation of plant
leaf apparatus. The areatbk leaf surface of the phytocenosis was at the level of
54.5 and 50.3 thousanditma, respectively, urad the sowing of the corn hybrid of
Petrivskyi 169 MB with soybean in one row aadorn with fodder beans in one
row compared with singiepecies sowing of corn which was 51.9 thousaftian
The highest indicators of the arealué assimilation surfacof 57.5 thousand #a
were provided by mixed corn sowings of Kharkivskyi 295 MB with soybean in one
row, which increased by 2.3 thousandma under the single corn sowings and by

15.2 thousand #fha under the control variants.
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The net productivity of potosynthesis was stipulated by the studied factors

with the best indicators when sowing of both components in one row. The net
productivity of photosynthesis in the control was 53@9 g/n? per day when used
earlyripening corn hybrid of Petrivskyi 1681B in mixed sowings, while it
increased to 5.8®.19 g/n? under the application of mineral fertilizers in the
sowings with soybean and it rose to 5608 g/nt per day with fodder beans. The
indicators of net photosynthesis productivity in soybean sowprgsided the
highest valuesf 6.35 and 6.28 g/fiper day with fodder beans in agrophytocenoses
with adding a middlesarly corn hybrid of Kharkivskyi 295 MB. Increasing or
decreasing the rows of corn and legumes in the sowings did not exceed thedobtaine
results.

The positive effect of high protein components on the rational use of soil
moisture compared to sing#pecies sowings for silo was found. In particular, the
application of mineral fertilizers in combination with different ratios of the rows of
corn and legumes allowed to optimize the 4pooduction spend of moisture for the
formation of the crop unit. These factors are crucial for optimizing the structure of
fodder sowing in the conditions of unstable moisture. The productivity of-graks
legume mixed sowings with adding of corn hybrids of Kharkivskyi 295 MB and
Petrivskyi 169 MB was determined by the total moisture consumption for the
vegetation period by 51 and 55%, respectively, with close correlation coefficients (r
= 0. 71 an dacdrdiffg4o thi calculafed Joefficients of determination.

It was already known that the fodder productivity of sirggecies corn
sowings increased by 34% due to the additional sowing of legumes and it was largel
conditioned by hydrothermal conditionStudies showed that the efficiency of
nutrient use from the soil decreased under insufficient moisture supply during the
growth of green mass and the decrease in the yield of green mass in the mixe
sowings due to competition for life factors was obseriRagjardless of the level of
fertilization, the yield of green mass was significantly lower compared to singje
sowings of corn- 33.9 and 38.6 t/ha, respectively, except for corn sowing with

soybean in one row at the background ofofbKss application, which was



13
statistically equal to control with the yield of 41.1 t/ha.

Onespecies sowings of corn provided the highest yield under the growing of
the mixed crops of legumes with corn hybrid of Kharkivskyi 295 MB at the
background without fertilizer apphtion on average over the years of research. The
application of mineral fertilizers at a dose 0b#Rs0Kgo helped to increase the yield
of green mass irrespective of the method of sowing of both crops and the highes
increase was obtained in the mixesvégs of corn with soybean in one row. At the
same time, the yield of green mass of el@gume mixtures varied from 32.6 to 68.3
t/ha compared to the singdpecies sowing of corn of 3063l.2 t/ha over the years
between the variants.

It was found thathtere was a decrease in the number of cobs and leaves with
the mixtures saturation with the bean component in the yield structure, except the
variant of corn with soybean in one row. Nutrition of corn with nutrients at the
expense of the compatible culture agrophytocenosis was observed. However,
interspecific competition for life factors in the variants without fertilizer application
between the components in the sowing was observed. As a result, corn plants we
strongly suppressed, the proportion ofueg component increased in the green
mass and accordingly the availability of the fodder unit with digestible protein
increased.

Thus, the availability of the fodder unit with digestible protein under one
species growing of corn hybrid of Petrivskyi 16®8Mas 71.371.6 g, regardless of
the level of fertilizer, whereas it was 154.8 and 153.1 g in soybean and fodder bear
respectively. There was a tendency to improve the nutritional value of the greer
mass by increasing the content of digestible protetinariodder unit under the joint
growing of legumes with corn.

The availability of the fodder unit with digestible protein under-species
growing of corn hybrid of Kharkivskyi 295 MB was 7174.7 g. However, the
highest indicators were obtained undewisg of corn and soybean at a row ratio of
2:2 (112.9 g); corn with fodder beans in one row (102.3) and 1:1 of corn and foddel
beans (100.0 g of digestible protein).
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It is established that inhibition in the growth and development of the legume

component,educing its share in the mixture was noticed while increasing the dose
of fertilizers in the stem and ultimately the availability of the fodder unit with
digestible protein. According to our data, sowing of corn with soybean in one row
obtained the highesilues (91.9 g) among the investigated variants when applying
mineral fertilizers at a dose of;pPsoK g0, Which proved its superiority over other
fertilizer backgrounds and sowing method.

It was proved that the lowest costtb16 UAH/ha were received dar growing
of singlespecies sowing of soybean at the background without mineral fertilizers
based on the analysis of economic efficiency indicators. An increase in costs wa
observed under growing of mixed sowing, which was stipulated by the additional
cost of the seed material of cereal and legume components. costs-Spemnes
sowings increased up to 105268300 UAH/ha and from 794011520 to 10720
14300 UAH/ha in the mixed sowings, depending on the dose of mineral fertilizers
of NeoP30K4s and N 2oPsoK oo While mineral fertilizer applying.

The lowest prime cost of one centner of fodder unit of the green mass was note:
at the background without fertilizers, which amounted 1150 UAH/t in sisggeies
sowings of corn hybrid of Petrivskyi 169 MB, 1266 UAH the variant of corn
with soybean in one row, 1173 UAH/t in the variant of two rows of corn and one
row of soybean and 1440 UAH/t with three rows of corn and two rows of soybean.
The highest prime cost of one centner of fodder unit was received urelgpecies
growing of fodder beans, which was 2793 UAH/t. The application of mineral
fertilizers resulted in the increase in the prime cost of the fodder unit with its
simultaneous decrease, compared with-gpecies sowing of corn under the use of
N12dPs0Kgo - 1545, 1372, 1493, 1506 UAH/t, respectively. A similar pattern was
observed in the analysis of the prime cost indicators of digestive protein.

The highest conditional net profit of 16131 UAH/ha was obtained under mixed
sowing of corn with soybean ime row at the background of double dose of mineral
fertilizers application (AboPsoKgo), While it did not exceed 12532 UAH/ha at the
unfertilized background. The highest level of profitability of 167% was got at the
background without the use of minefaitilizers under the skipow sowing of corn
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and soybean.

The prime cost of the fodder units of esgecies sowings of corn hybrid of
Kharkivskyi 295 MB at the background without mineral fertilizers was the lowest
and amounted to 1129 UAH/t, which increddy 2.08 times, or it was at the level
of 2349 UAH/t for the ratio of rows with corn and fodder beans of 1:2. the variants
under the scheme of rows arrangement with corn and soybean of 2:2 provided th
high indicators of the prime cost of digestible pmtof 9892 UAH/t and 23563
UAH/t with corn and fodder beans of 1:2 row ratio.

The highest conditional net profit of 18021 UAH/ha was obtained by joint
sowing of corn with soybean in one row at the background £PNK g application.

The profitability level of production depended on the method of corn and legumes
placing on the area, which was in the range of-13%%. The variants with corn
and soybean in one row showed the highest percentage of 131% and the sowings
2:2 row ratio (corn and soybean)tiag¢ fertilizer background of NdPsoK 9o provided

the lowest indicator (114%). Sowing methods such asrskipsowing of corn and
soybean produced the profitability level of production of 119%, 118% with two rows
of corn and one row of soybean and 116%hwio rows of corn and three rows of
soybean, but they exceeded the data (104%) obtained in the control variant

The analysis of energy efficiency indicators showed, however, that the most
energy was accumulated in the dry matter of the green mass of itbhrsoybean
under sowing them in one row, which amounted to 200 GJ/ha while using of a corr
hybrid of Petrivskyi 169 MB, whereas it was 214 GJ/ha under the sowing of corn
hybrid of Kharkivskyi 295 MB at the background of mineral fertilizers application
ata dose of hbPsoK go.

Keywords: corn hybrid, soybean, fodder beans, mixed sowing, water
consumption, development phase, area of assimilation surface, yield, fodder unit

digestible protein.
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, OO odL dzOyJ
1 O Odes 19.05 | 19.06 | 19.07 | 19.08
] Bhdistc’ o13fdd?2

skC ik dzB ¥ dz 12,3 10,1 6,57 5,62
g sw 12,3 10,7 9,54 8,43
I tsBd CBtodsso 12,6 10,2 8,93 7,39
skzCkztwkHigw (9o 1 ty 125 9,96 7,89 6,74
skCkteZHL O + Msw, 12,8 9,69 7,63 6,48
skCktezZHL O + Msw, 12,7 9,61 7,72 6,39
skCkteZHL O + Msw, 12,4 9,65 7,79 6,46
skCktezZHL O + Msw, 12,6 9,78 7,85 6,62
skCkztczHL O + Msw, 12,5 9,% 7,61 6,38
sk&iznL © + BtSBd Ct5 12,7 9,98 7,65 6,21
skCEtczHL O + BBB( 12,5 9,66 7,39 5,95
skCEtczHL O + BBB( 12,3 9,57 7,32 5,87
skCkteckHL O + BB ( 12,4 9,64 7,41 5,96
skCkteckHL O + BB ( 12,8 9,79 7,50 6,05
skCkteckHL O + BB ( 12,6 9,58 7,67 5,88

1 Ubb 2,52 1,97 1,23 1,06

] BR®iC " 9283[C d 2

skC kel msd s dz 12,7 10,4 6,54 5,58
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skCktwkzH 1202 + MW 12,3 9,63 7,75 6,41
skCkzteZHL O + Msw, 12,5 9,64 7,77 6,44
skCkzteczHL O + Msw, 12,6 9,81 7,89 6,65
skCkzteczHL O + Msw, 12,3 9,54 7,58 6,36
skCktekzHL O + BBB( 12,7 9,92 7,62 6,18
skCktekzHL O + BBB( 12,4 9,68 7,41 5,97
skCktekzHL O + BBB( 12,8 9,55 7,29 5,84
skCktekzHL O + BBB( 12,3 9,63 7,40 5,95
skCEtczHL O + BBB( 12,6 9,76 7,48 6,08
skCEtczHL O + BBB( 12,4 9,56 7,65 5,86

1 Ubb 2,60 1,99 1,35 1,10
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] " BtoedH 1 j16% ‘leo ' € d?2
skCEkztck Bsd kE dz 15,2 14,7 13,6 11,8
g sw 15,6 15,1 14,3 14,2
1 tsBd Ctstoditso 15,3 14,9 13,9 14,1
skCkztoczn(® 4 fiptsw ¢ 155 14,6 14,0 13,8
skCkteZHL O + Msw, 15,4 14,5 13,1 12,9
skCktezZHL O + Msw, 15,2 13,9 12,5 12,3
skCkteZHL O + Msw, 15,1 14,2 12,9 12,8
skCktezZHL O + Msw, 15,5 14,8 13,4 13,2
skCEtezHL O + Mmtsw, 15,4 13,9 12,6 12,4
skC ok B +C Stoditse | 15,3 14,2 13,3 13,5
skzCkztczHL O + BB ( 15,6 13,8 12,6 12,7
skCEtczHL O + BBB( 15,3 13,4 12,2 12,1
skCEztezHL O + BEtSB( 15,5 13,7 12,7 12,7
skCEztezHL O + BEtSB( 15,2 14,1 12,9 13,0
skChktcr v+ BB CBBt( 154 13,3 12,3 12,2
1 Wob 2,8 2,6 2,2 1,7
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skCkzteZHL O + Msw, 15,3 14,1 12,7 12,4
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skCEztezHL O + BEtSB( 15,3 14,3 13,1 13,2
skCEztezHL O + BEtSB( 15,7 13,6 12,5 12,4
1 Wob 2,9 2,7 2,4 1,8
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SHdztso dH &adgf A dzd dsd (POSATRO 6 @dstp , d3c/ 100 G

, OO odL dzOyJ
1 O Odes 19.05 | 19.06 | 19.07 | 19.08
] BtedH 1 j16% lom' € d?2
skC ik dzB ¥ dz 17,3 16,4 15,6 14,6
g sw 17,8 17,1 15,8 14,4
1 tsBd Ctstoditso 17,6 16,8 15,9 14,8
skSktezHL O + MmMsw (| 17,7 16,9 15,6 14,5
szChe® + Mmtsw, 1: 1] 17,6 16,6 15,4 14,3
skCktezZHL O + Msw, 17,8 16,2 15,1 13,9
skCkteZHL O + Msw, 17,6 16,5 15,3 14,2
skCktezZHL O + Msw, 17,7 17,2 15,8 14,5
skCkztezZHL O + MW, 17,4 16,3 15,3 14,0
skCEtczHL O + BBB( 17,8 16,7 15,9 14,4
skzCkztczHL O + BB ( 17,6 16,4 15,5 14,1
skCEtczHL O + BBB( 17,7 15,9 14,9 13,7
skCkteckHL O + BB ( 17,8 16,4 15,4 14,5
skCkteckHL O + BB ( 17,5 16,7 15,6 14,3
skCkteckHL O + BB ( 17,8 15,8 15,0 138
1 Ubb 0,5 0,9 1,0 1,1
] " BtcdH MO205['Je s € d2
skC kel msd s dz 17,4 16,7 15,7 14,7
szCkztczHL O + Mtsw (| 174 17,1 15,8 14,4
skCkztczHL O + Mtsw, 17,8 16,9 15,6 14,5
skCkzteZHL O + Msw, 17,3 16,0 14,9 13,8
skCkzteZHL O + Msw, 175 16,3 15,2 14,1
skCkzteczHL O + Msw, 17,4 16,8 15,5 14,6
skCkzteczHL O + Msw, 17,8 16,6 15,7 14,9
skCEkztezHL O + BtSB( 17,6 16,5 15,6 14,2
skCktekzHL O + BBB( 17,3 16,2 15,1 13,8
skCktekzHL O + BBB( 17,6 16,0 14,8 13,8
skCEkztezHL O + BtSB( 17,4 16,3 15,3 14,4
skCkteczHL O + BfSB( 17,5 16,9 15,7 14,5
skCkteczHL O + BfSB( 17,7 16,1 14,9 13,7
1 Wb 0,5 0,8 1,0 1,1
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skzCkztolkzHnL O + Mmtsw, | 288|451 324 | 4,79| 359 | 5,04
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SESCkikHL ® + Tt 480 | 518 | 7,56 5,84
stCktezhnL O + M€ 390 | 444 | 691 5,08
SEC k@Y, 2:| 423 | 462 | 744 543
stCktezHL O + M8 38 | 431 | 684 5,01
skCktezhnL O + M€ 299 | 337 | 472 3,69
SESEikHL © + Mt 421 | 460 | 7,29 5,37
e chbBENL O ;’ B0 426 | 467 | 715 5,36
SECkikHL O + BR 360 | 405 | 633 4,66
skzCEktczHL O + B 3,96 4,39 7,07 5,14
skCktecHL O + BE 341 4,08 6,16 4,55
SECktezHL O + BE 235 | 273 | 403 3,03
SESCkikHLO® + B& 373 | 437 | 695 5,02
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oW 264 | 281 | 487 3,44
I sEfStBEo 228 | 234 | 443 3,02
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: chEBEAL D - % 645 | 667 | 132 8,77
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skCbhtckmd®EEd | 518 | 573 | 841 6,44
stCktezHL O + M€ 494 | 557 | 819 6,23
skCktezhHL O + M€ 402 | 464 | 698 5,21
stCkteznL O + M€ 439 | 499 | 795 5,78
SESCktkHL ®© + M8 399 | 458 | 724 5,27
SkCktezHL O + T8 28 | 306 | 562 3,85
stkCkteznL © + M€ 436 | 491 | 781 5,70
f Zg 'ftgiv*v' y gg ; B8 439 | 502 | 746 5,62
skCkztezHL O + B 3,76 4,30 6,70 4,92
SkCktezHL O + BE 411 | 472 | 750 5,44
SECktezHL O + BE 353 | 416 | 6,5 4,76
SECktezHL O + BE 242 | 287 | 435 3,21
SECktezHL O + BE 410 | 470 | 747 5,42

1 Wb 034 | 039 | 065 0,36

NsoP30K 45
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SESkikHL ® + Tt 534 | 557 | 10,3 7,08
sECkikHL © + M8 385 | 400 | 7,34 5,09
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