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STALK LODGING RESISTANCE | Agricultural Sciences, Associate Professor

OF CORN HYBRIDS DEPENDING | O.M. KOLISNYK, Candidate of Agricultural
ON THE PLANTING DATE Sciences, Associate Professor

Vinnytsia National Agrarian University

Purpose. To study the effect of the planting date on the number of the lodged
stalks, place of stem breaking and productivity of corn hybrids of various maturity
groups. Methods. Field, laboratory, statistical. Results. In the studies, three planting
dates were studied, in particular, early date with the soil temperature regime (STR)
at the seeding depth of + 8°C, mid date with STR — + 10°C and late date with STR —
+ 12°C for corn hybrids of different maturity groups (early group — Kharkivskyi
195MV, DKC 2870, DKC 2960, DKC 2949, DKC 2787, DKC 2971 (st), mid-early
group — DKC 3476, DKC 3795, DKC 3472, DKC 3420, Pereiaslavskyi 230SV, DKC
3871 (st) and mid group — DK 391, DKC 3511, DK 440, DKC 4964, DKC 4626,
DK 315 (st) and their effect on the productivity and number of the lodged stalks after
a 15-day overripe in the field after full maturity of kernels. According to the research
results, the number of lodged stalks in the group of early hybrids was 11.1%, in the
group of mid-early hybrids — 9.0%, and in the group of mid hybrids — 6.2%. So that
hybrids with a longer growing season had higher lodging resistance than early forms
due to better developed mechanical tissue of the lower stem. A significant change in
the number of the lodged stalks was observed in the maturity groups depending on
the genetic features of the hybrid (factor B). Hence, over the years of research, in the
group of early hybrids, the smallest number of the lodged stalks, was observed in
such hybrids as DKC 2960 — 4.9% and DKC 2971 — 7.4%, in the group of mid-early
hybrids — DKC 3476 — 4.6% and Pereiaslavskyi 230SV — 8.2%, and in the group of
mid hybrids — DKC 4964 — 3.6%, DKC 4626 — 4.9%, DK 391 — 5.1% and DK 440 -
5.8%. The research results also established the effect of the planting date on the
productivity and number of the lodged stalks in the studied corn hybrids. Thus, on
average over three years, under early planting, the number of the lodged stalks in the
group of early hybrids was 17.1%, in the group of mid-early hybrids — 14.3%, and in
the group of mid hybrids — 10.4%, whereas when applying the second planting date
the number of the lodged stalks was 10.5%, 7.3% and 6.1%, while under late planting
date — 5.6%, 5.4% and 2.2%, respectively, for the early, mid-early and mid hybrid
group of hybrids. Conclusions. Therefore, according to the research results it can be
concluded that later planting date reduces both the total number of the lodged stalks
(by 8.2-11.5%) compared with the early sowing and the number of plants that have
lodged below the place of cob formation (by 6.6-9.9%). The smallest number of the
lodged stalks (6.2%) was observed in the hybrids of the mid group of maturity
compared to the mid-early group (9.0%) and early group (11.1%) of hybrids. The
same was observed with the number of the plants that have lodged below the cob -
3.3%, 5.8% and 6.0%. There has been established the dependence between the yield
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and number of the lodged stalks depending on the planting time, so that the yield
ranged within 8,4-9,4 t/ha in the group of early hybrids under early planting , 7.2-8.7
t/ha under mid one, 6.4-7.7 t/ha under late one, and the number of fall lodged stalks —
17.1%, 10.5% and 5.6% respectively under early planting, mid planting and late
planting, in the mid-early group — 9.7-10.9 t/ha, under mid planting — 8.7-10.0 t/ha,
late — 7.2-8.6 t/ha, and the number of the lodged stalks — 14.3%, 7.3 % and 5.4% and
mid hybrids —11.5, 10.2 and 9.2 t/ha and 10.4, 6.1 and 2.2%, respectively. According
to the factor analysis, it has been established that the planting date makes a
significant contribution (17% of the total contribution) to the lodging resistance of
plants of corn hybrids. The number of the lodged stalks varies considerably
depending on the conditions of heat and moisture supply. An increase in the number
of the lodged stalks was observed in 2012 (11.6%), compared to 2011 (10.8%) and
2013 (3.9%) due to the moisture deficiency during the growing season of corn that
year.

Keywords: grain, corn, hybrid, number of lodged stalks, maturity group,
planting date, yield.

Tabl. 3. Fig. 1. Lit. 15,

Introduction. According to the Statistical Bulletin of Ukraine, the area of corn
cultivation in Ukraine occupied 4.3-4.7 min ha in 2015-2017, while in 2016 Ukraine
hold an important place in the world by corn grain production having grown 28.07
min t of corn with the average crop yield of 66.0 t/ha [1].

An increase in corn grain production is possible, firstly, due to the reduction of
losses during harvesting operations. Annual loss of grain yield caused by plant
lodging reaches 20%, and sometimes it amounted to 20-40 %, especially in the cases
of stalk breaking [2-5].

There are two types of lodging, namely stalk lodging and root lodging. Corn
stalk lodging can be manifested at different stages of development, in particular in the
panicle flowering stage, corn fill stage and after kernel maturation. When plant
lodging occurs in the stages of growth and development, there can be observed a
sharp decline in yield due to deterioration of photosynthetic processes in the lodged
plants, root nutrition, outflow of nutrients into kernel, which results in the yield
decrease, and at later stages, it leads to complications during combine harvesting [6-
9].

Analysis of recent publications. On the one hand, stalk lodging resistance
depends on the manifestation of traits that cause it, e.g. stem strength, flexibility
(ability to withstand breakage) and structure, as well as the ability to root, i.e. the
development of air roots and resistance to pests and diseases, and on the other hand, it
depends on such farming techniques as plant nutrition, planting date, plant density,
soil tillage, etc. [4, 5, 9, 10].

Therefore, the study of the effect of planting date on the corn stalk resistance to
lodging is urgent and necessary.
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The purpose of the research was to study the effect of the planting date on the
stalk lodging resistance, place of stem breaking and productivity of corn hybrids of
different maturity groups.

Materials and methods. The research on the study of the effect of planting date
on the complex of farming characteristics, including stalk lodging resistance and
productivity of corn hybrids of different maturity groups, was carried out during
2011-2013. In the studies, hybrids of domestic breeding (Kharkivskyi 195MV and
Pereiaslavskyi 230SV) and company “Monsanto” (DKC 2870, DKC 2960, DKC
2949, DKC 2787, DKC 2971, DKC 3476, DKC 3795, DKC 3472, DKC 3420, DKC
3871, DK 391, DKC 3511, DK 440, DKC 4964, DKC 4626, DK 315) were used as
the most productive of three maturity groups, i.e. early, mid and mid-early groups.

Field studies were conducted in the SE EF “Kordelivske” of the IF NAAS of
Ukraine, village Kordelivka, Kalynivka region, Vinnitsa oblast, which is located in
the central part of the right-bank Forest-Steppe.

Soils were deep black mid-loamy on the loess. Humus content (by Tiurin) in the
arable layer was 4.60%. Reaction of soil solution — pH (salt) 5.7 (close to neutral);
weighed average: hydrolytic acidity was 40 mg.-eq. per 1 kg of soil; the amount of
absorbed bases was 158 mg.-eq. per 1 kg of soil (by Kappen-Gilkovits); the degree of
saturation with the bases was 82.3%.

According to agrometeorological observations, the main indicators of climatic
conditions during the research years (2011-2013) were not similar to the average
long-term data.

In 2011, the weather, which at first was cold and frosty, limited the use of the
first (early) planting date in the first and second decades of April, so it was held on
April 25. Due to the moisture deficiency, there was observed substantial uneven plant
germination, especially as for the second planting period. Subsequently, the climatic
conditions of 2011 differed little from the long-term and were favorable for corn
growth and development.

The early spring of 2012 and unusually high temperatures of April provided
unfavorable agro-climatic conditions for corn development. Thus, from May till the
second decade of August, there was observed moisture deficiency, as evidenced by a
significant deviation in precipitation during this period from those of average long-
term.

In 2013, insufficient temperature indices and sufficient precipitation limited the
use of early planting date, especially in the first decade of April. In the second and
third decades of April there was observed a sharp increase in the temperature indices
and moisture deficiency, which eventually affected the germination of corn hybrids in
the second and third planting periods. In the future, the climatic conditions of 2013
differed little different from the long-term and were favorable for corn growth and
development.

Planting was carried out by the upgraded seeder SUPN-8 at the seeding rate of
75 thousand seeds per hectare when there were proper soil temperature conditions at
the seeding depth, in terms of the calendar it was the Il-111 decade of April — the first
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period of planting, May 1-2 was the second date, and the II-1II decade of May was
the third planting date. 3-4 time replication in experiments with hybrids was used.
The sites were located by the method of randomized blocks. The sown area was
25 m?, the registration area was 10.5 m-.

Stalk lodging resistance of plants was assessed through a direct method.
According to this method, corn lodging resistance is assessed by the number of the
lodged stalks, expressed as a percentage of their total number on the experimental site
after 15-20 days of overripe in the field. The plant is considered to be lodged if its
main stem is inclined below 45° to the surface of the soil [11-13]. Determination of
the lodging resistance of corn hybrids involved application of the direct method of
evaluation, in particular, counting of the lodged stalks after full maturity of kernels.
In our research, we used a 15-day overripe [11, 13].

Evaluation of the maturity group was carried out in accordance with the duration
of the growing season, classification of FAO, the number of leaves per plant and the
number of veins on the perch leaf in accordance with the methodology of O.L.
Zozulia (1992) *. Full maturity of kernels was determined by the black layer
formation in the base of kernel as an element that stops the flow of nutrients to
kernels and dying of the connecting tissues and moisture content in the kernel within
30-35%.

Statistical processing of research results was carried out using a program
software for statistical data analysis [14, 15].

Results and discussion. The effect of the planting date on the lodging resistance of
corn hybrids grown for grain under a 15-day overripe under full maturity of kernels is
shown is table 1.

According to the data given in Table 1, on average over three years of research,
the number of the lodged stalks under 15-day overripe in the case of full maturity of
kernels in the group of early hybrids (factor A) was 11.1%, in the mid-early hybrids —
9.0%, and in the group of mid hybrids — 6.2%. So that hybrids with a longer growing
season had higher lodging resistance than early forms due to better developed
mechanical tissue of the lower stem.

A significant change in the number of the lodged stalks was observed in the
maturity groups depending on the genetic features of the hybrid (factor B). Hence,
over the years of research, in the group of early hybrids, the smallest number of the
lodged stalks, was observed in such hybrids as DKC 2960 — 4.9% and DKC 2971 -
7.4%, in the group of mid-early hybrids — DKC 3476 — 4.6% and Pereiaslavskyi
230CB - 8.2%, and in the group of mid hybrids — DKC 4964 — 3.6%, DKC 4626 —
4.9%, DK 391 - 5.1% and DK 440 - 5.8%.

Under early planting date early corn hybrids had 7.3-54.2% of the lodged stalks,
in particular hybrid DKC 2787 — 37.8%, 26.7% and 15.3%, Kharkivskyi 195 MB —
12.9%, 54.2% and 17.5%, DKC 2870 — 11.5%, 24.3% and 14.4%, respectively, in
2011, 2012, and 2013. While the number of the lodged stalks in the standard DKC
2971 was 14.5%, 8.0% and 6.5%, respectively.
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Table 1

The effect of the planting date on the number of the lodged stalks of

corn hybrids, % (2011-2013 + Sx)

N;tcl:ur;)ty Hybrid (factor B) Planting date Years of research Average of 2011

(factor A) (factor C) 2011 2012 2013 2013, + Sx
Early (STR t=+8°C) | 12.9 54.2 17.5 28.2+22.6

Kharkivskyi 195MV Mid (STRt=+10°C) | 10.5 16.6 8.7 11.9+4.1

Late (STRt=+12°C) | 7.3 11.3 6.9 8.5+2.4

Early (STR t=+8°C) | 11.5 24.3 7.3 14.4+8.9

DKC 2870 Mid (STRt=+10°C) | 9.3 18.0 4.9 10.7+6.7

Late (STRt=+12°C) | 2.3 45 2.2 3.0+1.3

Early (STR t=+8°C) | 145 7.8 0.0 74473

DKC 2960 Mid (STRt=+10°C) | 15.7 2.0 0.0 5.9+8.5

Early Late (STRt=+12°C) | 3.0 1.3 0.0 1.4+15
group Early (STR t=+8°C) | 15.7 20.3 12.3 16.1+4.0

DKC 2949 Mid (STRt=+10°C) | 12.3 9.0 45 8.6+3.9

Late (STRt=+12°C) | 4.3 3.3 4.6 4.1+0.7

Early (STR t=+8°C) | 37.8 26.7 15.3 26.6+11.3

DKC 2787 Mid (STRt=+10°C) | 24.0 25.6 5.9 18.5+10.9

Late (STRt=+12°C) | 10.7 17.0 7.8 11.8+4.7

Early (STR t=+8°C) | 145 8.0 6.5 9.7+4.3

DKC 2971 (st) Mid (STRt=+10°C) | 14.7 35 4.2 7.56.3

Late (STRt=+12°C) | 8.7 2.5 3.8 5.0+3.3

Early (STR t=+8°C) | 4.9 16.0 0.0 7.048.2

DKC 3476 Mid (STRt=+10°C) | 4.3 7.0 0.0 3.8+35

Late (STRt=+12°C) | 4.0 5.3 0.0 3.1+2.8

Early (STR t=+8°C) | 14.6 24.3 10.4 16.4+7.1

DKC 3795 Mid (STRt=+10°C) | 12.7 9.7 0.0 7.5+6.6

Late (STRt=+12°C) | 8.0 6.0 0.0 4.7+4.2

o Early (STR t=+8°C) | 17.9 27.3 8.7 18.049.3

S  |DKC 3472 Mid (STRt=+10°C) | 11.3 11.3 0.0 7.5+6.5

> Late (STRt=+12°C) | 3.7 8.2 2.1 4.7+3.2
3 Early (STR t=+8°C) | 10.4 16.3 11.5 12.743.1

T |DKC 3420 Mid (STRt=+10°C) | 8.7 12.7 2.7 8.0£5.0

= Late (STRt=+12°C) | 4.3 15.0 15 6.97.1
Early (STR t=+8°C) | 14.3 29.3 0.0 14.5+14.7

Pereislavskyi 230SV ~ Mid (STRt=+10°C) | 10.3 8.0 0.0 6.1+5.4

Late (STRt=+12°C) | 4.0 8.2 0.0 4.1+4.1

Early (STR t=+8°C) | 15.1 25.3 10.5 17.0+7.6

DKC 3871 (st) Mid (STRt=+10°C) | 11.3 14.0 6.5 10.643.8

Late (STRt=+12°C) | 12.5 13.2 2.0 9.246.3

Early (STR t=+8°C) | 15.4 4.7 35 7.9+6.6

o |DK391 Mid (STRt=+10°C) | 12.0 2.1 0.0 4.7+6.4

e Late (STRt=+12°C) | 4.0 3.0 1.5 2.8+1.3
° Early (STR t=+8°C) | 29.2 18.0 7.7 18.3+10.8
=  |DKC3511 Mid (STR t=+10°C) | 26.7 11.8 0.0 12.8+13.4

Late (STRt=+12°C) | 5.3 1.9 0.0 2.4+2.7
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Early (STR t=+8°C) | 15.4 4.7 35 7.9+6.6
DK 391 Mid (STR t=+10°C) | 12.0 2.1 0.0 4.7+6.4
Late (STRt=+12°C) | 4.0 3.0 1.5 2.8+1.3
Early (STR t=+8°C) | 29.2 18.0 7.7 18.3+10.8
DKC 3511 Mid (STR t=+10°C) | 26.7 11.8 0.0 12.8+13.4
Late (STRt=+12°C) | 5.3 1.9 0.0 2.4+2.7
Early (STR t=+8°C) | 13.7 8.0 6.8 9.54+3.7
o |DK 440 Mid (STRt=+10°C) | 10.0 5.3 0.0 5.145.0
e Late (STRt=+12°C) | 5.3 2.8 0.0 2.7+2.7
° Early (STR t=+8°C) | 6.5 5.7 5.1 5.8+0.7
=  |DKC 4964 Mid (STRt=+10°C) | 5.0 3.8 3.1 4.0+1.0
Late (STRt=+12°C) | 1.7 1.4 0.0 1.0£0.9
Early (STR t=+8°C) | 10.2 9.3 6.4 8.6+2.0
DKC 4626 Mid (STRt=+10°C) | 8.3 6.6 0.0 5.0+4.4
Late (STRt=+12°C) | 1.3 2.0 0.0 1.1+1.0
Early (STR t=+8°C) | 15.6 15.0 6.5 12.445.1
DK 315 (st) Mid (STRt=+10°C) | 7.7 6.1 1.0 49435
Late (STRt=+12°C) | 3.3 35 2.0 2.9+0.8

Note: STR — soil temperature regime at the seeding depth

LSDgs, % for 2011: Factor A —0.3; Factor B — 0.9; Factor C —0.5.
LSDys, % for 2012: Factor A — 0.6; Factor B — 1.3; Factor C —0.6.
LSDgs, % for 2013: Factor A — 0.5; Factor B — 0.5; Factor C —0.4.
Source: formed on the basis of own research results

The research results also established the effect of the planting date (factor C) on
the number of the lodged stalks in the studied corn hybrids. Thus, on average over
three years, under early planting, the number of the lodged stalks in the group of early
hybrids was 17.1%, in the mid-early hybrids — 14.3%, and in the group of mid
hybrids — 10.4%, whereas when applying the second planting date the number of the
lodged stalks was 10.5%, 7.3% and 6.1%, while under late planting date — 5.6%,
5.4% and 2.2%, respectively, for the early, mid-early and mid hybrid group of
hybrids.

When planting early hybrids in the mid-term (when the soil temperature is + 8-
10 ° C), there can be observed a decrease in the number of the lodged stalks, both on
average over the years of research and by the years of research. The largest number
of the lodged stalks was observed in the following hybrids: DKC 2787 — 24.0%,
25.6% and 5.9%, Kharkivskyi 195 MB - 10.5%, 16.6% and 8.7%, DKC 2870 -
9.3%, 18.0% and 4.9%, respectively, in 2011, 2012, and 2013.

Late planting of corn provided the smallest number of the lodged stalks in the
studied hybrids, compared to the early and mid planting. This is explained by the fact
that under early planting date the height of plants varies and the harmfulness of
Pyrausta nubilalis Hb. as the main factor of lodging is chanded. The largest number
of the lodged stalks under late planting was observed in such hybrids as DKC 2787 —
10.7%, 17.0% and 7.8%, Kharkivskyi 195 MB — 7.3%, 11.3% and 6.9%, DKC 2971
—8.7%, 2.5% and 3.8%, respectively in 2011, 2012, and 2013.
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In the group of mid-early hybrids, under early planting date, the largest number
of the lodged stalks was observed in DKC 3472 — 17.9%, 27.3 and 8.7%, DKC 3871
—15.1%, 25.3% and 10.5%, DKC 3795 - 14.6%, 24.3% and 10.4%, respectively, in
2011, 2012, and 2013. In hybrids Pereiaslavskyi 230MB - 14.0% and 29.3%,
respectively, in 2011 and 2012, while in 2013 lodged stalks were not observed in this
hybrid.

Similar to the group of early hybrids, a decrease in the number of the lodged
stalks was observed under late planting date and soil temperature at the seeding depth
+ 10-12 °C. In the course of research, it was noted that the number of the lodged
stalks depended not only on the group of the hybrid maturity, biological
characteristics and planting term, but it also significantly varied depending on the
conditions of heat and moisture supply. The increase in the number of the lodged
stalks in most of the studied corn hybrids was observed in 2012 (on average 11.6%),
compared to 2011 (10.8%) and 2013 (3.9%), due to moisture deficiency during the
growing season of corn and high positive temperatures during that year.

A factor analysis was carried out to estimate the share of the effect of each
factor on the lodging resistance of corn hybrids of different maturity groups (Fig. 1).

mA

EB

uC

mAC

B AB

HBC
ABC
remainder

34

177

Fig. 1. Factor analysis of the planting date on the lodging resistance of corn

hybrids (average of 2011-2013)
Share of factor effect
Interaction ABC 17%
Factor C
Residual 34%
Source: formed on the basis of own research results

According to the data of the factor analysis, it has been established that the
planting date (factor C) makes a significant contribution (17% of total contribution)
to the stalk lodging resistance of corn hybrids. In addition, it is necessary to note the
decrease in the share of the effect of genetic hybrid features (factor B) to 2% in the
case the planting date is changed, which clearly demonstrates the decrease or increase
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in the number of the lodged stalks due to the change of the planting date even in
hybrids, which showed high or low lodging resistance. The maturity group had a 5%
effect on the corn stalk lodging resistance.

When assessing the risk of lodging, it is important to consider the place of stem
breaking, in particular lodging above the cob minimizes cob contact with the soil and
pathogenic microflora, and these lodged cobs can be threshed during mechanized
harvesting, but if the lodging occurs below the place of cob formation, then these
cobs are damaged by diseases and pests, have high moisture content in the kernels
and they cannot be mechanically harvested.

Assessment of the number of lodged stalks of corn hybrids below the place of
cob formation depending on the planting date is given in Table 2.
Table 2
The number of plants of corn hybrids lodged below the cob depending on the
planting date, % (average of 2011-2013 + Sx)

Planting date (factor C)

= Early (STR' =+8°C) Mid (STR t=+10°C) Late (STR =+12°C)
ggName of the hybrid Lodged plants, % % o Lodged plants, % c 2 Lodged plants, % c 2
= had ) )
2 & (factor B) ol | Pelow |5 _§> otal | PEIOW £3 otal | BEIOW £3
= ota cob [£ 8 04 cob | SE| 9 | b | £
5 2 8
,\K/Irl‘j‘rk"’sw' 1950989422 6118.9+17.5 66.9 | 11.9+4.1 (6.0+5.6) 50.6 |85+24 |42+29| 494
- [DKC 2870 144+89 | 89+58 | 61.7| 10.7+6.7 6.746.3 624 |30+13|1.0+17| 333
& [DKC 2960 74%73 | 6069 |80.7| 59+85 [33+4.9 565 | 14+150.0:00 00
DKC 2949 161440 |10.7+37|66.3| 8639 [4327 504 |41+070.3x06] 82
DKC 2787 26.6+11.3[154+13.1 57.9 | 185+10.9 [95+6.2] 514 |11.8+47|1.3x12] 113
DKC 2971 (st) | 9.7+4.3 | 71451 | 731| 75t63 [3.7¢32 49.1 |50+330.6:1.0] 113
DKC 3476 70282 | 58+6.8 |837| 3.8+35 |1.2+16 319 |3.1+28|07+12 215
_ |DKC3795 16.4+7.1 |12.07.2| 732| 7566 [3.7433 500 |4.7+42|1.9+17| 414
£ [DKC3472 180£0.3 [131+89|729| 7565 [56+49 743 |47+32|15+23] 321
$ [DKC3420 127431 97427 | 759| 8050 [35:35 432 |6.9+7.1|36260] 524
= gf/re'as'a"s"y' 2301145414 710.9+10.1 750 | 61454 [37+33 607 | 4141|1724 426
DKC 3871 (st) | 17.047.6 |11.9+56| 69.9| 106+38 [7.4:47 695 |9.2+63 |5.6+5.2| 60.3
DK 391 79466 | 5163 |653| 47+64 [24+42] 511 |2.8+1.3(0.0:00 00
DKC 3511 183+10.8/12.6+7.4| 689 | 128+134 |7.748.2 600 | 24+2.7 |05£0.9] 222
o DK 440 05+37 | 62439 | 656| 51450 [25+2.6] 497 | 27427 02+03| 7.4
= [DKC 4964 5807 | 3322 |566| 4010 0.9+02 227 | 1.0+0.9|0.1+02] 129
DKC 4626 8620 | 65+26 | 749| 50+44 [21+18 423 | 1.1+10]02+03] 182
DK 315 (st) 124+51 | 74+43 |50.8| 49+35 [1.7+15 351 |29:08 05205 17.0
L SDos,% for the total Factor A~ 4.7, B~ 5.6,C~ 18,
lodging

Note: STR — soil temperature regime at the seeding depth
Source: formed on the basis of own research results
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On average over three years of research, the number of plants lodged below the
cob in the early group amounted to 6.0%, mid-early group — 5.8%, and mid group —
3.3%. When describing the data in Table 2, it should be noted that over the years of
research under early planting in the group of early hybrids the number of plants
lodged below the cob ranged within 6.0-18.9%, which was 57.9-80.7% of total
lodging, under mid planting — 3.3-9.5% of plants lodged below the cob, or 49.1-
62.4% of the total lodging, and under late planting — 0.3-4.2% and 8.2 -49.4% of the
total lodging. In the group of mid-early hybrids, the number of plants lodged below
the cob under early planting date was 5.8-13.1%, which was 69.9-83.7% of the total
lodging, under mid planting date —1.2-7.4 % of plants lodged below the cob, or 31.9-
74.3% of the total lodging, and under late lodging — 0.7-5.6%, or 20.4-60.3% of the
total lodging.

Mid-early hybrids had the smallest number of the lodged stalks and plants that
lodged below the cob, compared with the early and mid-early hybrids. That was
primarily due to the features of the anatomical and morphological structure of the
stem, development of the sclerenchymal ring of the mechanical tissues of the lower
intestine, and with fewer plants damaged by Pyrausta nubilalis Hb.

The number of plants lodged below the cob under early planting was 2.6-12.6%
in mid hybrids, which was 52.3-74.9% of the total lodging, under mid planting date —
0.9-7.7% of the plants lodged below the cob, or 22.7-60.0% of the total lodging, and
under late planting — 0.1-0.5%, or 7.4-22.2% of the total lodging.

In 2012, due to the stress related to moisture supply, there was observed such a
negative phenomenon as stem lodging of some corn hybrids, which is called “goose
neck” in the literature. Such kind of lodging was observed, to a greater extent, in the
following hybrids: DKC 4626 — 22.0%, DKC 2787 — 10%, DKC 3781 — 10.5%.

The data given in Table 3 demonstrate the decrease in crop yield caused by the
change in the planting date and stalk lodging in corn hybrids of different maturity
groups.

Analyzing data on the yield, it should be noted that the yield of one and the
same hybrid may change over the years of research. 2012 appeared to be the least
favorable for the formation of productivity of maize hybrids (8.16 t/ha), which was
characterized by the increased positive temperatures and lack of sufficient
precipitation for corn and a significant percentage of the lodged stalks, whereas in
2011 grain yield in the studied hybrids was 9.81 t/ha, and in 2013 it was 9.38 t/ha.

It is also worth noting the increase in the yield of corn hybrids with a long
growing period (1.0-2.3 t/ha) compared to early forms (LSD o5 maturity group factor A =
0.22 t/ha). Thus, on average over three years the yield of early corn hybrids amounted
to 8.0 t/ha, mid-early — 9.0 t/ha and mid — 10.3 t/ha. It should be noted that in the mid
group, on average over three years, along with the yield increase, the number of the
lodged stalks decreases by 4.9%.

On average over three years of research, the highest grain yield, was formed by
the hybrids of the early group — DKC 2971 - 8.5 t/ha, DKC 2960 - 8.4 t/ha, and DKC
2787 — 8.3t/ ha, mid-early group DKC 3472 - 9.9 t/ ha, DKC 3871, DKC 3476 and
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Table 3

The effect of the planting date on the yield of corn hybrids of different

maturity groups, g (average of 2011-2013 * Sx)

> = Years of research average of
% % % Hybrid (factor B) Planting date (factor C) 2011 | 2012 | 2013 201i-§013,
S 5 + Sx
1 2 3 4 5 6 7
Early (STR™ t=+8°C) 96 | 81 | 85 8.7+0.8
Kharkivskyil95MV Mid (STR=+10°C) 90 | 75 | 82 8.2+0.8
Late (STR t=+12°C) 75 | 61 | 6.8 6.8+0.7
Early (STR™ t=+8°C) 96 | 83 | 89 8.9+0.7
DKC 2870 Mid (STR =+10°C) 82 | 71 | 88 8.0+0.9
Late (STR t=+12°C) 74 | 61 | 64 6.60.7
Early (STR™ t=+8°C) 113 | 80 | 9.0 9.4+1.7
S |DPKC 2960 Mid (STR =+10°C) 92 | 72 | 89 8.4+1.1
=3 Late (STR t=+12°C) 80 | 63 | 78 7.440.9
> Early (STR” t=+8°C) 93 | 72 | 85 8.3%1.1
S |DKC 2949 Mid (STR =+10°C) 77 | 65 | 7.3 7.240.6
Late (STR t=+12°C) 68 | 52 | 71 6.4+1.0
Early (STR™ t=+8°C) 99 | 83 | 89 9.0+0.8
DKC 2787 Mid (STR =+10°C) 89 | 75 | 86 8.3+0.7
Late (STR t=+12°C) 82 | 61 | 80 7.4+1.2
Early (STR™ t=+8°C) 100 | 78 | 9.0 8.9+1.1
DKC 2971 (st) Mid (STR =+10°C) 98 | 7.7 | 88 8.8+1.1
Late (STR t=+12°C) 89 | 63 | 7.8 7.7+1.3
Early (STR™ t=+8°C) 104 | 87 | 10.0 9.7+0.9
DKC 3476 Mid (STR =+10°C) 105 | 76 | 95 9.2+1.5
Late (STR t=+12°C) 83 | 6.2 | 88 7.8+1.4
Early (STR” t=+8°C) 116 | 87 | 107 10.3+1.5
DKC 3795 Mid (STR =+10°C) 94 | 78 | 94 8.9+0.9
Late (STR t=+12°C) 84 | 55 | 7.8 7.2+1.5
Early (STR™ t=+8°C) 118 | 95 | 115 10.9+1.3
_  |DKC3472 Mid (STR =+10°C) 108 | 9.2 | 101 10.0+0.8
3 Late (STR t=+12°C) 94 | 74 | 91 8.6+1.1
E Early (STR™ t=+8°C) 116 | 87 | 106 10.3+1.5
£ |DKC 3420 Mid (STR =+10°C) 94 | 78 | 88 8.7+0.8
ki Late (STR t=+12°C) 84 | 62 | 86 7.7+1.3
S Early (STR™ t=+8°C) 112 | 88 | 93 9.8+1.3
Pereiaslavskyi 230SV Mid (STR =+10°C) 91 | 86 | 86 8.8+0.3
Late (STR t=+12°C) 83 | 58 | 84 7.5+1.5
Early (STR” t=+8°C) 106 | 8.7 | 10.2 9.8+1.0
DKC 3871 (st) Mid (STR =+10°C) 95 | 78 | 93 8.9+0.9
Late (STR t=+12°C) 81 | 67 | 9.0 7.9+1.2
Early (STR™ t=+8°C) 126 | 10.6 | 108 11.3+1.1
DK 391 Mid (STR =+10°C) 106 | 87 | 97 9.7+1.0
Late (STR t=+12°C) 100 | 79 | 93 9.1+1.1

Source: formed on the basis of own research results
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Continuation of table 3

Early (STR” t=+8°C) 11.0 9.8 10.9 10.6+0.7
DKC 3511 Mid (STR =+10°C) 10.1 9.9 9.9 10.0+0.1
Late (STR t=+12°C) 9.2 7.3 9.3 8.6+1.1
Early (STR” t=+8°C) 11.7 | 116 | 111 11.5+0.3
DK 440 Mid (STR =+10°C) 9.8 10.3 | 10.4 10.2+0.3
Late (STR t=+12°C) 9.1 9.1 9.7 9.3+0.3
Early (STR* t=+8°C) 11.8 | 11.7 | 11.9 11.8+0.1
DKC 4964 Mid (STR =+10°C) 11.6 | 10.3 | 10.7 10.9+0.7
Late (STR t=+12°C) 10.1 8.9 9.2 9.4+0.6
Early (STR* t=+8°C) 11.6 | 115 | 125 11.9+0.6
DKC 4626 Mid (STR =+10°C) 10.5 | 105 | 10.2 10.440.2
Late (STR t=+12°C) 9.5 9.2 9.8 9.5+0.3
Early (STR t=+8°C) | 13.8 | 9.7 | 12.7 12.1+2.1
DK 315 (st) Mid (STR =+10°C) 10.7 8.7 11.2 10.2+1.3
Late (STR t=+12°C) 9.9 7.9 10.3 9.4+1.3
LSDes, t/ha Factor A -0.22; FacgoZrZB —0.31; Factor C — _

Note: STR- soil temperature regime at the seeding depth
Source: formed on the basis of own research results

DKC 3420 - 8.9 t/ha, mid group — DKC 4964 — 10.7 t/ha, DKC 4626 — 10.6 t/ha
and DK 315 - 10.5 t/ha, while the number of the lodged stalks in them was the
following: early group — DKC 2971 — 7.4%, DKC 2960 — 4.9% and DKC 2787 -
19.0%, mid-early group: DKC 3472 -10.1 %, DKC 3871 - 12,3%, DKC 3476 —
10,1%, and DKC 3420 — 9,2%, mid group: DKC 4964 — 3,6%, DKC 4626 — 4,9%
and DK 315 - 6.7%.

As for the planting date, it also significantly (LSD os planting factor C = 0.22 t/ha)
affected the productivity of corn hybrids and their lodging. In particular, under early
planting date, the yield of the studied corn hybrids was 8.9 t/ha in early hybrids, 10.1
t/ha in mid-early, and 11.5 t/ha in mid hybrids, while it was 8.2t/ ha, 9.1 and 10.2 t/
ha, respectively, under mid planting date, and 7.0 t/ha, 7.8 t/ha and 9.2 t/ha,
respectively, in the early, mid-early, and mid groups.

On average over three years of research, the yield ranged within 8.4-9.4t/ hain
the group of early hybrids sown under early planting date, under mid — 7.2-8.7 t/ha,
and under late — 6.4-7.7 t/ha, and the number of the lodged stalks was 17.1%, 10.5%
and 5.6%, respectively, under early planting date, mid and late. Mid-early hybrids
sown under early planting date yielded in the range of 9.7-10.9 t/ha, mid one — 8.7-
10.0 t / ha, and late one — 7.2-8.6 t/ha, the number of the lodged stalks amounted to
14.3%, 7.3% and 5.4% respectively.

The highest productivity was observed in the group of mid hybrids (11.5, 10.2
and 9.2 t/ha for the first, second and third planting periods) compared to the early and
mid-early groups, while the number of the lodged stalks in them was the smallest, i.e.
10.4, 6.1 and 2.2%, respectively, for the first, second and third planting periods.
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Conclusions. Therefore, according to the research results it can be concluded
that later planting date reduces both the total number of the lodged stalks (by 8.2-
11.5%) compared with the early sowing and the number of plants that have lodged
below the place of cob formation (by 6.6-9.9%). The smallest number of the lodged
stalks (6.2%) was observed in the hybrids of the mid group of maturity compared to
the mid-early group (9.0%) and early group (11.1%) of hybrids. The same was
observed with the number of the plants that have lodged below the cob — 3.3%, 5.8%
and 6.0%. There has been established the dependence between the yield and number
of the lodged stalks depending on the planting time, so that the yield ranged within
8,4-9,4 t/ha in the group of early hybrids under early planting , 7.2-8.7 t/ha under mid
one, 6.4-7.7 t/ha under late one, and the number of fall lodged stalks — 17.1%, 10.5%
and 5.6% respectively under early planting, mid planting and late planting, in the
mid-early group — 9.7-10.9 t/ha, under mid planting — 8.7-10.0 t/ha, late — 7.2-8.6
t/ha, and the number of the lodged stalks — 14.3%, 7.3 % and 5.4% and mid hybrids -
11.5,10.2 and 9.2 t/ha and 10.4, 6.1 and 2.2%, respectively.

According to the factor analysis, it has been established that the planting date
makes a significant contribution (17% of the total contribution) to the lodging
resistance of plants of corn hybrids.

The number of the lodged stalks varies considerably depending on the
conditions of heat and moisture supply. An increase in the number of the lodged
stalks was observed in 2012 (11.6%), compared to 2011 (10.8%) and 2013 (3.9%)
due to the moisture deficiency during the growing season of corn that year.
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AHOTALIIA
BITTHB CTPOKIB CIBEH HA CTIHKICTB I'IEPH/IIB KYKYPY/I3H J10
BUI/IATAHHA
Bcmanoesnennsn ennuey mepminie cigbu Ha KibKICHb NOAE2IUX POCIUH, MICYe 1AMy
cmebna ma npooyKmueHicms 2iopudie KyKypyo3u pisHux epyn cmuenocmi. Ilonvosuil,
nabopamopruil, cmamucmudnull. B npoyeci 0ocniodcens 8usuanucs mpu cmpoku cieou
panHill 3a pieHs memnepamypnoco pedxcumy tpyumy (PTI) na enubumi 3acopmarmsi
Hacinus +8°C, cepeoniti 3a PTI"— +10°C ma nizniti 3a PTI"— +12°C, 2ibpudie Kykypyo3u
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piznux epyn cmuenocmi (panHvocmuenoi epynu — Xapkiecokuu 195MB, DKC 2870,
DKC 2960, DKC 2949, DKC 2787, DKC 2971 (st), cepeonvopannvoi — DKC 3476,
DKC 3795, DKC 3472, DKC 3420, Ilepescrascorkuii 230CB, DKC 3871 (st) ma
cepeonvocmuenoi — DK 391, DKC 3511, DK 440, DKC 4964, DKC 4626, DK 315
(st)) ma ix ennue na pisenvo npoOyKmusHOCmMi ma KilbKicms noae2iux pociun 3a 15-
mu OeHHO20 Nepecmor POCIUH 8 NOJi NICIL HACMAHHA NOGHOI CMUIOCMI 3epHA.
Pezynomamamu nposedenux o0ocniodcenb BCMAHOBNEHO, WO KLIbKICMb NOJe2IUX
POCIUH 8 2pyni paHHbocmu2nux 2iopudis cknana 11,1%, 6 epyni cepednvopantix 2iopudie
— 9,0% ma 6 epyni cepeonvocmuenux 2iopudie — 6,2%. Tobmo, cnocmepicacmuvcs
MmeHOeHYisl npu SKIL 2I0puoU i3 mpueaiUM 8e2emMayitHUM Nepio0oM, 3a PAXYHOK Kpauje
PO3BUHEHOI MEXAHIYHOI MKAHUHU HUNMCHbOI YacmuHu cmeb/a, Maoms Uy CHMILKICIMb
00 BUJISI2AHHS NOPIBHAHO I3 paHHbOCMuUIUMU hopmamu. B epynax cmuenocmi giomiueHo
Cymmeey 3MiHy KilbKOCMI NOJe2uxX POCIUH 3ANeHCHO 60 2eHeMmUYHUX 0codIugocmell
eiopuoy. Tax, y epyni panHbocmueiux 2iopudie HalMeHuly KilbKicmb NoJe2iux poCiuH, 3d
POoKU 0ocnioxcens, giomiverno y ciopudie DKC 2960 — 4,9% ma DKC 2971 — 7,4%, y
epyni cepednvopannix 2iopudie — DKC 3476 — 4,6% ma Illepeacnascoxuti 230CB —
8,2%, a y epyni cepeonvocmuenux ciopudie DKC 4964 — 3,6%, DKC 4626 — 4,9%,
DK 391 - 5,1% ma DK 440 — 5,8%. Pe3yrioemamamu npoedeHux 00CIiONCeHb MAaKo’C
BCMAHOGIEHUL BNIUE CIMPOKIB CIBOU HA NPOOYKMUBHICMb MA KiLILbKICMb NOLE2IUX POCTUH
V 0ocniodcysanux 2iopudie Kykypyosu. Tak npu 3acmocys8antHi paHHb020 CMpoKy cieou
KiIbKICMb NOJIe2IUX POCIUH, 8 CEPeOHbOM) 3d MPU POKU, 8 2PYNI PAHHbOCIUIUX 2IOpUi6
cknana — 17,1%, 6 epyni cepeonvopantix 2iopudie — 14,3% ma 6 epyni cepeonbocmueuux
eiopuoie — 10,4%, mooi sk npu 3acmocysanti 0py2020 CMpOK) Ci6OU KIIbKICHb NONE2TUX
pocaur cmanosuna — 10,5%, 7,3 ma 6,1%, a npu 3acmocysanti nizHb020 Cmpoxy cieou —
5,6%, 54 ma 2,2%, 6i0nogioH0 0Nl pPAHHLOCMUZIOI, CepeOHbOPAHHLOI ma
cepeonvbocmuenoi epynu  2iopudie. Ha ocHo8I ompumanux pe3yibmamisé MONCHA
CMBEPOIHCYBaAMU, WO 3ANI3HEHHs 13 CIPOKAMU CiBOU 3MEHULYE, SIK 3G2aNbHY KLIbKICHb
noneanux pociur (Ha 8,2-11,5%) nopieHano i3 panHim nocieom, max i KiibKichb pOC/IUH,
AKI BUIATU HUdCYEe Micys 3aKiadanusi Kauyawie (Ha 06,6-9,9%). Hatimenuwty xinbkicmo
noneanux pocaun (6,2%) manu 2iopuou  cepeOHbOCmuUNoi 2pynu, MNOPIGHAHO i3
cepeonvopantnvoro (9,0%) ma pannvocmuenoro (11,1%) epynoro eibpudis, maka i
MEHOeHYIs CMOCYEMbCSL KIIbKOCMI noae2iux pociun Hudicue xkadana — 3,3%, 5,8 ma
6,0%. Bcmanoenena 3an1exCHiCmb MIdiC YPOUCAUHICIIO MA KLIbKICHIO HONe2IUX POCIUH
3A1€HCHO BI0 CIMPOKIE CiBOU, MAK ) PYNi PAHHLOCMUSIUX 2IOPUOIE 34 PAHHBO2O CMPOK)
nocigy pieenv ypooicatinocmi koaueaecs 8 mexcax 8,4-9,4 m/ea, 3a cepeonvoco — 1,2-
8,7 m/2a, 3a nizuvoeo — 6,4-1,7 m/ea, a xinekicmo noneanux pociun — 17,1%, 10,5% ma
5,6% 6i0nosiono 3a paHHLO20 CMPOKY CiBOU, CepeOHbo20 ma MNi3HbO2O, ) 2pYhi
cepeonvopannix ciopudie — 9,7-10,9 m/ea, cepeonvoco — 8,7-10,0 m/ea, niznvoco — 7,2-
8,6 m/ea, a xinekicmv noneanux pociun — 14,3%, 7,3% ma 5,4% i cepednvocmuenux
eiopuodie — 11,5; 10,2 ma 9,2 m/ea i 10,4; 6,1 ma 2,2%, sionosiono. Bcmanosnero, uwo
cmpoKu cigbu  30iticHioromy 3Haunull 6x1a0 (17% 3aeanvnozo 6kiady) Ha cmilikicmo
pociut 2iopudis KyKypyo3u 00 BUNSCAHHS.
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Knrouoei cnosa: 3epno, Kykypyosa, 2ibpuo, KilbKicms noae2iux pociuH, epyna

CMU210Cmi, CMpPOoKU Ci8OU, YPOIUCAUHICTb.
Taén. 3. Puc. 1. JIim. 15.

AHHOTAILIUA
BJIMAHHE CPOKOB ITOCEBA HA YCTOHYHBOCTh 'MbPH/IOB
KYKYPY3bI K IIOJIETAHHIO

H3yuenue enuanus cpokos cesa Ha YCmMOoUudU8oCmy pacmeHutll K Nojle2aHuro, Mecma
uznoma cmebs u nPOOYKMUBHOCMU 2UOPUO08 KYKYPY3bl PA3IUYHBIX epYynn cnerocmu. B
UCCIe006AHUAX U3YVHAIUCL MPU CPOKA NOCe8A: PAHHULL NPU YPOGHE MeMNePanmypHo20
peoicuma nouswvl (VTII) na enyoune 3adenku ceman + 8°C, cpeonuti npu YTII — +10°C u
no3onuit npu YTII — +12°C, 2ubpudos KyKypy3bl paziudHblX 2pynn Cneiocmu
(pannecnenoti epynnvl — Xapvkosckuti 195 MB, DKC 2870, DKC 2960, DKC 2949, DKC
2787, DKC 2971 (st), cpeonepanneii — DKC 3476, DKC 3795, DKC 3472, DKC 3420,
llepescnascxuti 230CB, DKC 3871 (st) u cpeonecnenoti - DK 391, DKC 3511, DK 440,
DKC 4964, DKC 4626, DK 315 (st) u ux éwsnue Ha KOIUYecmeo Nasuux pacmeHuti
npu 15-OneeHom nepecmoe 6 none nocie HACMYNIEHUs NOJHOU CNeloCmU 3epHd.
Pezynomamamu nposedennvix ucciedoéanuii yCmaHoeieHo, Ymo KOAudecmeo Nasuitx
pacmeHuii 8 2pynne paHHecnenvix 2uopuoos cocmasuno 11,1%, 6 epynne cpeonepanmux
euopuoos — 9,0% u 6 epynne cpeonecnenvix 2uopuoos — 6,2%. To ecmv, Habnrooaemcs
MeHOeHYUsL NPU KOMOPOU, UOPUObL ¢ OTUMENbHbIM 8e2eMAYUOHHbIM NEPUOOOM, 3a CUem
Jydule paseumoli MexaHudeckol MKAHU HUNCHeU yacmu cmeOjis, UMEOm GblCOKYIO
YCMOUYUBOCmMs K NOJIe2aHuio N0 CPABHEHUI0 ¢ panHecnenvimu gopmamu. B epynnax
CNelocmu  OMMeYeHO CYUJeCMBEeHHOe USMEHEHUe KOaU4ecmea Nasuux pacmeHuli 6
3a8UCUMOCIU OM 2eHemuyeckux ocobennocmel eubpuoa. Tax, 6 epynne pannecnenvix
2UOpUO08 HauMeHblUlee KOIUYeCmeo NAGWIUX pACMeHUll, 3d 200bl UCCIe008AHUL,
ommeuero y euopuoos DKC 2960 — 4,9% u DKC 2971 — 1,4%, e epynne cpeoneparnux
eubpuooe DKC 3476 — 4,6% u Ilepescnasckuii 230 CB — 8,2%, a 6 epynne cpedHnecnenvix
euopuoose DKC 4964 — 3,6%, DKC 4626 — 4,9%, DK 391 — 5,1% u DK 440 — 5,8%.
Pesynbmamamu nposedennvix uccredosanuii maxoice yCmaHo8ieHo GIUsHUE CPOKOB cesa
Ha NpOOYKMUBHOCMb U KOIUYECMBO NABUIUX DACMEHUU 6 UCCIedyemMblX 2UOpUoos
KyKypy3vl. Tlpu npumenenuu pamHeeo cpoka ceéa KOIUYECMBO HOJe2NbIX pACMeEHUll, 8
cpednem 3a mpu 2o0a, 6 2pynne paHHecnenvix 2ubpuooe cocmasuno — 17,1%, 6 epynne
cpeonepannux 2uopuoos — 14,3% u 6 epynne cpeonecnenvix 2ubpuoos — 10,4%, moeoa
KAK npu RPUMeHeHUU 8Mopo20 CPOKA Ce8a KOAULECMB0 NOAe2IblX PACMEHU COCIABUIO —
10,5%, 7,3 u 6,1%, a npu npumenenuu nozone2o cpoxa cesa — 9,6%, 54 u 2,2%,
COOMBEMCMBEHHO O/l PAHHECNeNOl, CPeOHePanHell U CPeOHeCnenoll cpynnvl UOPUOOS.
Ha ocnosanuu nonyuennvix pe3ynibsmamos MOJMCHO YMEEpHcoamyv, 4mo Ono3oanue co
CpoKamu cesa ymeHvliaem, Kaxk obwee Konuvecmao noneivlx pacmenutl (na 8,2-11,5%)
N0 CPABHEHUIO C PAHHUM NOCEBOM, MAK U KOIUYECmE0 pPACMEHUl, KOmopbvle noaecnu
HUdIce Mecma 3aKkaaoku nowamxos (na 6, 6-9,9%). Haumenviuee konuwecmeo nasuiux
pacmenuii (6,2%) umenu eubpuosl cpeoHecnenou 2pynnel, N0 CPAGHEHUIO ¢ CPeOHepaHHell
(9,0%) u panunecnenoti (11,1%) epynnou cubpudos, maxas sx#e meHOeHYus KACaemcsi
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Kouyecmea noae2ivix pacmenuu Hudice novamka — 3,3%, 5,8 u 6,0%. Ycmanoenena
3aBUCUMOCINb  MENHCOY  YPOUCAUHOCMBIO U KOIUYECHEOM NONE2IbIX PACMEHUl 8
3a6UCUMOCIU O CPOKOG CeBa, MAkK 6 2pynne PaHHecnenbix eubpudos npu panHem cpoKe
nocesa yposens ypodcanocmu Koneoancs 6 npeoenax 8,4-9,4 m/ea, npu cpeonem — 1,2-
8,7 m/ea, u npu nozouem — 6,4-7,7 m/ea, a konuwecmso none2nvix pacmenuti — 17,1%,
10,5% u 5,6%, 6 epynne cpeonepannux euopuoos — 9,7-10,9 m/ea, cpeonem — 8,7-10,0
m/ea, nozonem — 1,2-8,6 m/ea, a konuuecmso noneanvix pacmenuti — 14,3 %, 7,3 % u
54 % u cpeonecnenvix eubpuoos — 11,5; 10,2 u 9,2 m/ea u 104, 6,1 u 2,2%,
COOMBEMCMBEHHO 8 PAHHULL CPOK cesd, cpeoHuu u no3oHuu. CoenacHo npoeeoeHH020
GaxkmopHozo ananuza yCmaHo8ieHo, YMmo CPOKU Ce8ad OCYWeCMEIIAIOM 3HAYUMETbHbIl
éxnao — 17% 6 ycmotiuusocms pacmeHuti 2uOpud08 Kykypy3svl Kk noaezanuio. Konuuecmeo
NOJNe2NbIX PACMEHUI CYUWECBEHHO MEHAeMCsl 8 3A8UCUMOCTU Om YCIO8UU Menio- U
811a200becneueHHoCmu. Yeenuuenue Koauiecmsa noae2ivix pacmenui Haomooanu ¢ 2012
200y (11,6%) no cpasnenuro ¢ 2011 (10,8%) u 2013 (3,9%) co0om, 3a cuem Oegpuyuma
611a2u 8 nepuoo gecemayuul KyKypy3svl 8 Smom 200).

Knwuesvie cnosa: 3epHo, KyKypy3a, 2uOpuo, KOIUYeCmseo NoUuOUUX pacmeHul,
2pYnna cneiocmu, CPOKU ceéa, YPOor*CAtiHOCHb.

Taén. 3. Puc. 1. Jlum. 15.
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