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Nowadays, the field is changed from «three parts planting, seven parts management» to «seven parts planting, three
parts managementy», which requires good varieties with high adaptability and simplified and practical farming techniques
to support modern agriculture.In our studies, we used the Bainong 207 winter wheat variety as the experimental material
and had four sowing dates and four sowing density options for each sowing date. The influence of sowing dates and sowing
density on yield, yield components and main agrotechnical features has been studied. According to the results of research,
it was found that the influence of sowing dates and density on yield and the main components of yield differed significantly,
with the influence of sowing time was greater than the influence of density. Yield, spike number and grain number per spike
were highest in A2, and weight of thousands of grains - in A3; B2 and B3 had the highest yields, spike number and the grain
number per spike increased and then decreased with increasing density, and the thousand grain weight gradually decreased.
The setting percentage was higher at a certain date and density; there is no clear tendency of bulk weight with sowing
date delay and increase density. The plant height gradually decreased with the sowing date delay , and increase with
density. Spike length was a relatively stable feature with no significant changes with sowing dates and density. According to
the results of research, the most appropriate terms of sowing of winter wheat of Bainong 207 variety have been established.
Correlation analysis showed that high yields can be achieved by combining three yield factors with corresponding sowing
dates and sowing densities.

Key words: correlation analysis, winter wheat; sowing date; planting density; yield, variety, yield components, main
agronomic traits, Bainong 207.
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Inroduction. Wheat is one of the most important food | are necessary for high and stable yields, among which,
crops in the world, and China is a populous country that | sowing date and density is one of the important cultivation
needs to increase its grain production to meet the demand | techniques for wheat, because different sowing dates
of its population. Good and efficient cultivation techniques | and planting densities determine different ecological
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conditions and make the whole growth process of wheat
show variability (Hai ,2002; Hao et al.,2011; Lin,1996;Wu et
al., 2004). A suitable sowing period can ensure maximum
use of pre-winter light, heat and other resources to cultivate
strong seedlings [5] (Hu , 1986); a reasonable population
density is the basis for high yield, and different sowing
densities cause corresponding changes in the synthesis
and operation and accumulation of photosynthetic products,
which in turn affect the yield and quality of wheat (Cao, 2011;
Yang et al.,2010; Li et al.,2016). A great deal of research has
been done on this subject, and the determination of sowing
and density varies according to variety and region(Kong
et al., 2004; Hu et al.,, 2008; Liu et al.,2017; Zhang et al.,
2014; Chen et al.; 2014;Jiang et al.,2014). It was shown that
the effects of different sowing dates and densities on grain
yield and its component factors reached the significant level,
and the effect of density on yield component factors was
greater than that of sowing date. Some researchers have
shown that the high yield potential of this variety can be fully
utilized with appropriate planting density, moderate sowing
and appropriate late sowing (Liu et al., 2009). Both sowing
date and density had significant effects on grain yield,
and the effect of sowing date was greater than that of density.
The grain number per spike and thousand grain weight
decreased and the spike number per unit area grew with
the increase of sowing density. This indicates that high yield
can be achieved by sowing the optimal date and density (Li et
al., 2010).The effect of sowing date on the grain number per
spike and thousand grain weight was small, and the effect on
the spike number per unit area and yield was large; density
had a great effect on both yield and its components; it had
a important effect on both yield and spike number per unit
area between sowing date and density interaction (Su et al.,
2015; Yang et al.,2015). Bainong 207 is an excellent variety
selected by Henan Institute of Science and Technology. It
needs corresponding high-yielding supporting cultivation
techniques to further exploit the yield potential of the variety
on the base of optimal sowing date and crop density to
achieve stable and high yield of winter wheat.

Materials and methods. The experimental material —
variety of Bainong 207 was provided by the Wheat Genetic
Improvement Research Center of Henan Institute of Science
and Technology.

Experiment design. The experiment was conducted
in 2019-2020 in the experimental field of Hui Xian. The
research field was flat, with good irrigation and drainage
conditions and uniform fertility. Four sowing dates were set
for this variety: October 1st(A1), October 8th (A2), October
15th (A3) and October 22d (A4), respectively; four densities
for basic seedlings were 300x10* plant-hm? (B1), 375x10*
plant-hm?B2), 450x10*plant-hm? (B3) and 525x10*
plant-hm?(B4). There were 3 repetitions for each variant
the row length of the plot was 4m, the width was 1.5 m,
and the field management was common.

Measurement items and methods. After the emergence,
select a representative 1-meter double-row sample for
each plot to investigate population tiller number before
winter and the highest population tiller number after winter;
counting the spike number, grain number per spike, plant

height and spike length at maturity phase. After winter
maturing it was harvested according to the plot, threshing,
drying, recording the yield separately, and measuring
the thousand-grain weight (g).

Using volumetric HGT1000 to determine the volumetric
weight (volume weight is the weight of the grain in the unit
volume, the unit is g/l).

Single spike summary real number
x100%

Seed .
Total flowering per spike

setting rate =

For data analysis were used such program as Microsoft
Excel and SPASS statistical software.

Results. Effect of sowing date and density on yield
and yield components of Bainong 207.The effects
of sowing date and density on yield and yield components
reached significant levels (Table 1). The results
of multiple comparisons showed that the average yield
was A2>A3>A4>A1, and it increased by 10.25%, 3.8%,
and 3.16%, respectively, compared with A1. The spike
number and grain number per spike was more in A2 and A3
than in A1 and A4, indicating that both early sowing (A1)
and late sowing (A4) were unfavorable for the growth
of spike number and grain number per spike. Thousand
grain weight decreased with delayed sowing, indicating that
late sowing delayed the growth and development process
and shortened the filling period, resulting in insufficient grain
filling. From the effect of planting density on yield and yield
components, the order of yield among different densities
was B2>B3>B1>B4, in which B2 increased yield by
2.48% and 4.47% compared with B1 and B4, respectively,
and the difference between B2 and B3 was not significant.
With increasing density, the spike number and grain number
per spike increased and then decreased, and the thousand
grain weight gradually decreased, indicating that planting
density was too high (B1) or too low (B4), which was not
conducive to high yield. Only under the proper sowing date
and planting density, high yield could be obtained.

Effect on the yield and yield components of Bainong
207 between sowing date and density interaction.
The significance of the difference between sowing date
and density interactions on yield and yield components is
shown in Table 2, indicating that there were large differences
between various densities at the same sowing date or
between different sowing dates at the same density. UnderA1
sowing date, the yield decreased with the increase of planting
density, with B1 yielding the highest (10281.52 Kg-hm).
The spike number of B2 was the highest, followed by B3;
the grain number per spike exhibited a trend of decreasing
and then increasing with the growth of density, with B4 spike
number, grain number per spike being the highest. The
thousand grain weight of B2 was the highest, and the above
results indicated that the coordination of yield components
was affected by either too high or too low density under
the same sowing date. Under A2 sowing, B3 had the highest
yield (11,891.74 Kg-hm?), which was 6.86%, 4.02%
and 9.02% higher than B1, B2 and B4, respectively. In A3
and A4 sowing, B2 had the highest yield and spike number.
The yields were 10743.84 Kg-hm? and 10895.5 Kg-hm?,
respectively. With increasing density, the grain number per
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spike gradually increased and the thousand grain weight
gradually decreased under A3 sowing, and both the grain
number per spike and thousand grain weight decreased
under A4 sowing. Data of Table 2 also shows that A2B2 yield
is the highest, A1B4 yield is the lowest, the spike number,
the grain number per spike, thousand grain weight are
the lowest in A4B4. The combined results show that the best
sowing date is A2, the suitable density range is B2~B3,
and the best planting density is B2.

Effect of sowing date and density on agronomic
traits of Bainong 207. The differences of agronomic
traits between different sowing periods and densities
of Bainong 207 were significant as shown in Table 3.
Setting percentage was highest in A3 at sowing date,
and reached significant differences with A1, A2 and A4,
but they were not large with A1, A2 and A4. Plant weight in
creased gradually with sowing date, and was highest in A4
(781.25g-L"), and reached significant differences with other
variants. Plant height decreased gradually with sowing date,
indicating that it could be adjusted by sowing date. Spike
length was the highest at A1, followed by A3, which did not
differ significantly from each other, but reached significant
differences with A2 and A4. With increasing density, seed-
setting rate gradually decreased: they were the highest with

B1 and B2, B3 but it was not significantly different for B4;
plant weight was the highest under A1, followed by A4. Plant
height and spike length did not differ significantly among
different densities: plant height gradually increasing with
density increasing, and spike length was the longest under
A2, followed by A3, indicating that density should not be too
large or too small.

Agronomic traits of Bainong 207 depend and in
of sowing date and planting density. Seed-setting rate,
plant weight, plant height and spike length were significantly
difference between sowing date and density interaction
(Fig. 1). Under A1, A3 and A4 sowing dates, the seed-setting
rate decreased gradually with increasing density; under A2
sowing date, the setting percentage increased and then
decreased. With the same density, the seed-setting rate was
higher in A2 and A3 with delayed sowing date, among which
A3B1 was the highest. The order of plant weight between
different sowing dates was A4>A2>A1>A3, and the plant
weight between different densities was B1>B4>B2>B3;
A4B3 had the highest volume weight (783.67 g-L-1),
followed by A4B1 and A4B4, indicating that late sowing
and high density had a greater effect on plant weight.
Under the same density, plant height gradually decreased
with delayed sowing and under the same sowing date,

Table 1

Result of grain yield and its components depending sowing dates and planting densities

Variant Grain yield Spikes Grain number Thousand-grain
(Kg-hm?) (10*hm?) per spike weight(g)

A1 10141.69c +144 567.21bc +27.04 43.48b £1.89 42.07b +0.59

Sowing date A2 11300.12a +426 580.38a +22.11 43.62b £2.68 43.99a +1.61
A3 10542.45b +174 576.55ab + 29.08 44.52a +1.31 41.83b +1.41

A4 10472.82b +299.8 556.78¢ +30.08 42.05¢c +1.62 39.53c +2.04

B1 10545.45b +333.6 560.16¢ +21.08 42.83c £1.59 43.13a +1.92

Density B2 10813.73a +463.1 587.09a +25.49 43.44b +2.58 42.42b +2.22
B3 10767.58a £709.8 572.43b +29.18 44 43a +1.63 41.56¢c +1.15

B4 10330.33¢ +338.9 561.25¢ +29.58 42.97bc +2.25 40.31d 2.2

Note: Values followed by different small and capital letters are significantly different at 0.05 levels. The same below.

Table 2

Grain yield and its components of Bainong 207 at different sowing dates and planting densities

Variant G(}r(a;rlh)::‘gzl;i (1%4'3_':1(?:‘_2) Gr?;:r ';‘,‘,?,’(Ze' Thousand-grain weight(g)
A1xB1 10281.52ghij £31.3 550.34def +3.03 43.87e +0.76 42.13cdef £0.25
A1xB2 10201.73hij £+146.7 606.67a12.32 40.73hi +0.81 42.87cde +0.42
A1xB3 10087.54ij +73.4 571.37cde +8.67 43.87e +0.83 41.7defg +0.26
A1xB4 9995.96j +123.3 540.46f £8.27 45.47bcd +0.31 41.57efg +0.31
A2xB1 11075.71bc+55.1 582.73abc +4.81 40.52hi +0.84 46.07a£0.57
A2xB2 11413.84b£107.9 548.94ef £2.24 45.57abc +0.35 44.63b+0.61
A2xB3 11891.74a190 597.12ab +6.62 46.6a10.2 43.07¢+0.35
A2xB4 10819.19cde £90.8 592.73abc 15.68 41.8fg 0.4 42.2cdef £0.44
A3xB1 10431.96fghi +152.6 535.3f £6.17 42.8f£0.4 42.93cd +0.76
A3xB2 10743.84cdef £+131.2 601.06ab +£9.43 46.13ab £0.5 42.93cd +0.65
A3xB3 10601.29defg +67.6 588.03abc +3.81 44.67cde +0.7 40.89 £0.85
A3xB4 10392.71fghi +59.6 581.82bc +4.17 44.47de £0.31 40.63g +0.51
A4xB1 10392.62fghi+65.1 572.28cd+10.41 44.13e +0.51 41.37fg £0.35
A4xB2 10895.5¢cd £99.8 591.67abc +4.82 41.33gh+0.41 39.27h £0.32
A4xB3 10489.72efgh+77.9 533.19f+9.46 42.6f £0.87 40.67g +0.93
A4xB4 10113.44hij +47.8 530f +6.36 40.13i+0.83 36.83i £0.40
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plant height decreased and then increased with increasing
density, but under A4 sowing date, plant height gradually
increased with increasing density. A1B4 plant height was
the highest (86.85 cm) and A1B1 plant height was the lowest
(76.67 cm), indicating that plant height could be improved
by adjusting sowing date and density. Spike length was
the highest in A1B4, followed by A1B2, they did not differ
significantly. With delayed sowing, spike length did not differ
considerably among densities, indicating that sowing date
had a little effect on spike length.

Correlation analysis of the yield and main agronomic
traits. The correlation coefficients of yield traits for each
variants were calculated as shown in Table 4. The index
traits were positively correlated with yield, seed-setting
rate were (r = 0.092), plant weight (r=0.079), spike number
(r=0.37), grain number per spike (r=0.292), and thousand
grain weight(r=0.464). The correlation coefficients of seed-
setting rate, plant weight and yield were not significantly
different, and the correlation coefficients of spike number
and thousand grain weight were highly large. The correlation
coefficients between plant height (r=0.18), spike length
(r=0.572) and yield were negatively correlated, with no
significant difference in plant height and a highly significant
difference in spike length.

The correlations among the other agronomic traits
were as follows: plant weight, spike number and thousand
grain weight were negatively correlated. Seed-setting
rate, plant height, spike number, grain number per spike
and thousand grain weight were positively correlated, but
not significantly for grain number per spike. The traits that
were positively correlated were seed-setting rate, plant
height, spike length, spike number, seed-setting rate,
spike length at a significant level, the other two were not
significantly different. But there was a highly significant
negative correlation between plant weight and the grain
number per spike. Seed-setting rate, plant height and spike
length were positively but not significantly correlated
with the spike number, while volume weight was highly
significantly and negatively correlated with the spike
number. Plant height, setting percentage and spike length
were positively correlated, plant height was significantly
and positively correlated with spike length, and volume
weight was highly significantly and negatively correlated
with spike length. Seed-setting rate, plant weight
and plant height were negatively correlated, and plant
weight was significantly different. The seed-setting rate
was significantly and negatively correlated with the plant
weight. The analyses showed that the plant weight was

Table 3
Agronomic traits of winter wheat depending on sowing dates and planting densities
Variant Seed-setting rate Plant weight Plant height Spike length
(%) (g'L") (cm) (cm)
A1 83.71b £0.011 772.83c £3.04 85.44a £1.42 10.16a +0.47
. A2 85.32b £0.03 776.08b 2.5 81.7b +4.61 9.21¢ £0.47
Sowing date
A3 88.70a £0.02 765.08d +2.84 81.64b +2.11 10.08a +0.41
A4 83.36b £0.02 781.25a +3.11 77.78c £2 9.5b +0.54
B1 85.81a +0.037 774.75a +6.59 80.88a +4.03 9.72a +0.28
Densit B2 84.99a +0.038 773.17ab +6.51 80.86a +3.78 9.77a £0.18
y B3 85.09a £0.025 772.67b +8.12 82.17a +3.48 9.79a +0.16
B4 85.19a +0.02 774.67a 5.3 82.64a +4.28 9.68a +0.28
Table 4
Correlation analysis of the yield and main agronomic traits
. Seed-setting  Plant . Spike . Grain Thousand- Grain yield
(éggf?il:ité?]rt‘ percentage  weight P|al1(:::18Ight length (104S|glrl$f1m'2) number  grain weight (Kg
(%) (9) (cm) P per spike (9) hm?)
Setting ?;Zr)ce”tage 1 04627 -0.014 0.271 0.06 0.302" 0.24 0.092
Plant
weight 1 -0.310* -0.547* -0.334* -0.373* -0.185 0.079
(@)
P'a’zmight 1 0.204* 0.071 0.146 0.238 0.18
Spike length * "k
(cm) 1 0.021 0.312 -0.05 -0.572
Spikes .
(10%plant-hm2) 1 0.064 0.259 0.370
Grain number *
oer spike 1 0.229 0.292
Thousand-
grain 1 0.464**
Weight (g)
ey *p<0.05 **p<0.01 1

Note: * and ** indicate correlations significant at the 0.05 and 0.01 levels, respectively.
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Fig. 1. Influence of sowing date and planting density on agronomic traits

negatively correlated with plant height, spike length,
spike number, grain number per spike and thousand grain
weight.

Discussion. Sowing date and density are two
important factors affecting yield, the results of which are
controlled by variety, cultivation techniques, environmental
and management conditions (Liu et al., 2014; Zhang et al.,
2009; Guoetal., 2004; Yang et al., 2007). The results of this
study showed that yield, spike number, and grain number
per spike were higher at sowing dates A2, A3, and densities
B2 and B3, and the thousand grain weight decreased
gradually with delayed sowing dates and increasing
densities. It can be seen that the appropriate sowing date
for Bainong 207 is October 8~15, and the appropriate
density is 375~450 x10* plant-hm. The interaction effect
of sowing date and density A2B3 has the highest yield
of 11,891.74 Kg-hm?2, followed by A2B2, indicating that
the best sowing date is October 8, and the best density is
450 x10* plant-hm. The spike number and grain number
per spike increased and then decreased with increasing
density at the same sowing date, and the thousand
grain weight gradually decreased. In conclusion, both
early and late sowing dates are not good for high yield,
which is consistent with the results of previous studies
(Xi et al.,2012;Han et al., 2011; Wang et al.,2009; Yan

BicHuk CymcbKkoro HauioHanbLHOro arpapHoro yHiBepcuTeTty

et al., 2008;Guo et al., 2009; Qu et al., 2013).The effect
of sowing date and density on agronomic traits showed
that the effect of sowing date was greater than that
of density. The differences between sowing dates were
significant in seed-setting rate, plant weight, plant height
and spike length, but no significant differences were found
in density on setting percentage, plant height and spike
length. Setting percentage A3 was the highest, followed
by A2, which gradually decreased with increasing density;
the volume weight fluctuated more with delayed sowing,
and changed less with increasing density, which might be
related to the climatic conditions during the filling period.
Plant height gradually decreased with delayed sowing, so
plant height could be adjusted by changing sowing period,
This is consistent with the findings of other scholar (Wang
et al., 2007); and the trend of plant height changed less
with increasing density, which might be the result of growth
competition within the population. Spike length varied
with different sowing periods. The difference between
the maximum and minimum values is only 0.95 cm,
and the difference between the maximum and minimum
values is only 0.11 cm, which shows that the spike length
is relatively stable trait and does not change significantly
with sowing date and sowing density, which is consistent
with the result other scholar study (He et al., 2018).
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The results of correlation analysis showed that the spike
number, the grain number per spike and thousand grain
weight were positively correlated with yield, the plant height
and the spike length were negatively correlated with yield,
and the seed-setting rate and the plant weight were not
significantly correlated with yield. The results showed that
the three components of yield can be harmonized and high
yield can be achieved with proper sowing at the optimal date
and the proper density.

Conclusions. This experiment is only a preliminary
study to compare the sowing date and density of Bainong
207. There are many factors affecting yield: variety,
geographical environment, temperature, light and climatic
conditions, so further research of field management
measures, pest and weed control is needed to facilitate
the formation of good variety and method of cultivation
technology to provide guarantee for high quality and yield
of wheat.

References:

1. Cao, Weixing (2011). General Introduction to Crop Cultivation [M]. Science Press.

2.Chen,A.D., Cai, J. H., Wen, M. X, Li, D. L., & Qu, C. X. (2014). Effects of sowing dates and planting densities on grain
yield and quality of wheat cultivar Zhenmai 168 [J]. Jiangsu Journal of Agricultural Sciences, 30(1), 9-13.

3. Chen-Yang, W, Feng, H, Yu-Hong, Z, Zi-jing, N, & Tian-cai, G. (2009). Effect of Sowing Date on Photosynthetic
Characteristics of Flag Leaf and Grain Yield in Winter Wheat Cultivars with Different Ear-types [J]. Journal of Henan
Agricultural Sciences,7, 35-37.

4. Guo Tiancai, Zhu Yunji,Wang Chenyang, Cui Jinmei, & Kang Guozhang. (2004). Study on Yield Formation of Two
Kinds of Spike of Winter Wheat Cultivars and Their Key Cultivation Techniques for Super-high Yield [J]. Review of China
agricultural science and technology, 4(6), 46-50. doi: 10.3969/j.issn.1008-0864.2004.04.009

5. Guo, J. (2009). Effects of Warm-winter on Some Indexes of Center Later Period Wheat in Huaibei Area. Journal of
Anhui Agricultural Sciences, 24(37), 11475-11477.

6. Hao, Y. M,, LI, Y.H., & Huo, C. B. (2011). Effect of Sowing Date and Seeding Rate on Yield and Yield Components in
Winter Wheat[J]. Journal of Shanxi Agricultural Sciences, 39(5), 422—424. doi: 10.3969/j.issn.1002-2481.2011.05.11

7. Hu, T. (1986). Ecology and production technology of Wheat [M]. Henan Science and Technology Press.

8. Huan-Huan, Hu, Li-Ping, Liu, Rui-Qi, Li, & Yan-Ming, Li (2008). Effect of Sowing Date and Planting Density on the
Yield Formation of a Winter Wheat Cultivar Henong 822 [J]. Journal of Triticeae Crops, 28(3), 490-495. doi: 10.3901/
JME.2008.09.177

9. Jiang, P.,, Yang, X. M., Zhang, P, Yang, D., Zhang, p. p., Yao, J.B., & Ma, H. X. (2014). Effects of Sowing Date and
Density on Yield and Quality of Wheat Variety Shengxuan 6 [J]. Acta Agriculturae Jiangxi, 7(26), 5-9

10. Jinfei, X., Zhenping, Y., Dingyu, Z., & Zhigiang, G. (2012). Effects of Nitrogen Fertilizer and Population Density on Grain
Yield and Quality of Later-sowing Wheat in Jinzhong Region [J]. Journal of Shanxi Agricultural University, 2(32), 112-117.

11. Jinshang, He, Weijun Zhang, Xiaoliang Wang, Ling Kang, Dongsheng Chen, Hanming Yuan & Genyou Dang (2018).
Effects of Different Sowing Date and Planting Density on Growth and Yield of Early-maturing Winter Wheat in Ningxia Yellow
River Irrigation Area[J]. Guizhou Agricultural Sciences, 12(46), 38—43.

12. Hai, J. B., You, H. X., & Zhang, B. J. (2002). Effects of Different Sowing Rates on the Growth and Development, Yield
and Quality of Winter Wheat Variety Xiaoyan 503 for Noodles[J]. Acta Tritical Crops,22(3), 92-94.

13. Han, J. L., Yang, Q., Wang, W. P., Li Y. S., & Zhou, Y. F. (2011). Effects of Sowing Date on the Caulis and Tillers
Differentiation of Young Spike and Yield in Winter Wheat [J]. Journal of Triticeae Crops, 2, 303-307.

14.Ll,J.,Wang, L., Ren, L. K., Liu, Y. H., & Dai, T. B. (2010). Effect of Sowing Date,Density and Nitrogen Management on
GrainYield and Quality of Winter Wheat Lianmai 2 [J]. Journal of Triticeae Crops, 2, 303—-308. doi: 10.1080/00949651003724790

15. Kong, L. C., Wang, J. L., Cao, C.F,, Zhao, B., & Zhao, Z. (2004). Effect of Main Cultivation Measures on Grain Yield
and Quality of Wanmai 44 [J]. Acta Tritical Crops, 24(4), 84-87.

16. Lin, E. (1996). Agricultural vulnerability and adaptation to global warming in China. Water Air & Soil Pollution, 92(1-2),
63-73. doi: 10.1007/BF00175553

17. Bao-hua, Liu, Yu-Huan, Su, Xue-xiang, Wang, Gui-zhen, Zhang, Dong-mei, Chen, Yong-an, Ma & Yan-min, LI.
(2014). Effects of Planting Density on the Main Agronomic Traits and Yield of Winter Wheat Hanmai. Journal of Hebei
Agricultural Sciences, 2, 13-17.

18. Liu, F. L., Ren, Y. F., Wang, W. D., Dang, Z., & Zhang, B, J. (2017). Effects of Sowing Date and Planting Density on
Grain-Filling Characteristics and Yield of Winter Wheat Cultivar Pubing 151 [J]. Shandong Agricultural Sciences, 6(49), 41-47.

19. Liu, W. D., Chen, X. Y., Yin, J, & Du, P. X. (2009). Effect of Sowing Date and Planting Density on Population Trait and
Grain Yield of Winter Wheat Cultivar Yumai 49-198 [J]. Journal of Triticeae Crops, 29(3), 464—469.

20. Shanshan, Qu, Songjian, Li, Xiyong, Sun, & Fengling, Zhang. (2013). The Effects of Planting Dates and Seeding
Rates on the Yield and Yield components in Winter Wheat [J]. Journal of Qingdao Agricultural University (Natural Science),
1,22-25.

21. Wenhong, Li., Yonghui, Ding, Dan, Cao & Zhaoxian, Zhang. (2016). Effects of Different Sowing Patterns on Dry
Matter Accumulation and Yield of Wheat[J]. Journal of Henan Agricultural Sciences, 45(2), 11-16. doi: 10.15933/].
cnki.1004-3268.2016.02.003

22. Wu, D. B, Cao, G. C., Li, R. Q., & Zhang, Z. Q. (2004). Effects of Yield and Analysis under Conditions of Precision
Seeding of Small Sowing Amount for the Winter Wheat DS No.1 [J]. Chinese Journal of Applied Ecology, 3, 1-5. doi: 10.1300/
J064v24n01_09

23.Yan, C. P, Zhang, Y. Q., Zhang, D. Y., & Dang, J. Y. (2008). Effects of sowing date and planting density on the grain's
protein component and quality of strong and medium gluten winter wheat cultivars[J]. Chinese Journal of Applied Ecology,
19(8), 1733-1740.

BicHuk CymcbKkoro HauioHanbHOro arpapHoro yHiBepcureTy

76 Cepisi «ArpoHowmist i Gionorig», Bunyck 3 (45), 2021



24.Yang, C.L,, Guan, L., Hou, J.H., Wang, K., Song, Z. J., Han, Y. & Li, X.L. (2007). Study on the yield components of
wheat in Huang-huai Region [J]. Shandong Agricultural Sciences, 4, 19-23.

25.Yang, G. X., Zhao, G. C,, Xu, K., Chang, X.H., Yang, Y.S., Ma, S.K., Feng, M., & Xu, F. J. (2010). Effect of Sowing
Date and Density on Grain Yield and Nutrition Quality and Physiological Index of Winter Wheat. Journal of Triticeae Crops,
30(4), 687-692. doi: 10.1080/00949651003724790

26. Yang, H., Hu Hai., Wang, C., Wang, T., Hu, D., Li, H. X,, Ruan, R. W., Yuan, X. H., & Yi, Z. L. ( 2015).Effects of
Sowing Date, Fertilization Rate and Planting Density on the Quality, Yield and Yield-Contributing Factors of Waxy Wheat
Cultivar'1718WX'[J]. Journal of Southwest University (Natural Science Edition), 2, 12-17.

27.SuY. H,, Liu, B. H., Ma, Y. A, Chen, D. M., Zhang, G. Z., Zhao, Z. P,, Wang, X. X., & Zhang, J. Y. (2015). Effect of
Sowing Date and Seeding Density on Yield Formation of New Wheat Cuitivar Hanmai No.14. Journal of Hebei Agricultural
Sciences, 19(5), 14-18.

28. Zhang, X. Q., Du, S. Z,, Cao, C.F,, Qiao, R. Q., Zhao, Z. & Zhang, Y. L. (2014). Effect of Sowing Date and Planting
Density on Population Quality,Chlorophyll Fluorescence and Yield of Wanmai 52 in Huaibei Area. Journal of Triticeae Crops,
3, 395-402.

29. Zhenhu, W., Xiying, Z., Suying, C., Dong, P., Hongyong, S. & Xianglan, L. (2007). Analysis of yield components,
physiological and agronomic characters of different cultivars of winter wheat bread during different ages. Chinese Journal
of Eco-Agriculture, 15(3), 75-79.

30. Zhang, D. Y., Zhang, Y. Q., Yan, C. P. & Pei, X. X. (2009). Effects of Genotype, Sowing Date and Planting Density
on Grain Filling and Yield of Wheat Varieties with Different Ears Forming Characteristics. Chinese Journal of Applied &
Environmental Biology, 15(1), 28-34. doi: 10.3724/SP.J.1145.2009.00028

UsiosiHb YeHb, acnipaHmka, CymcbKul HauioHanbHUl aegpapHuli yHieepcumem, M. Cymu, YkpaiHa, XeHaHcbKul
iHcmumym Hayku i mexHomnoeil, M. AHbsiHb, XeHaHb, KHP

CiHnayi Oy, mazicmp, npogpecop, XeHaHCbKUU IHCMUMym Hayku i mexonoeaid, M. Yxoykoy, XeHaHb, KHP

CuHbxya Jlu, bakanaep, acpoHoM, XeHaHCbKUU iHCmumym Hayku i mexHonoeit, M. Xy4aH, XeHaHb, KHP

BeHbxyeli Beil, npogecop, XeHaHCbKUL IHCMUmMym Hayku i mexHonoait, M. YxaHb, XeHaHb, KHP

Kandub6a Hamaniss MukonaieHa, kaHOuOam CinbCbko20crno0apchbKux Hayk, 0oueHm, CymcbKul HauioHanbHUU
agpapHul yHisepcumem, M. Cymu, YkpaiHa

Bnnue pi3Hux cmpokie i 2ycmomu nocigy Ha ypoxalHicmb ma 0CHO8Hi a2POHOMIYHI 03HaKu 03UMOI nuweHuyi
copmy Bainong 207

Huni € akmyarnbHi aumoau w000 copmis i3 nidsuLeHo adanmosaHiCmo ma CrPOUEHO0 | MPaKMUYHOK a2pOMmeXHIKOK
0711 MiOMPUMKU Cy4acHO20 CifbCbKo2o 2ocrodapcmea. Y Hawux O0CHIOKEHHAX MU eukopucmosysanu copm 03UMoi
nweHuui Bainong 207 sk ekcriepuMeHmarbHUl Mamepiasn i Manu Yomupu cmpoKu rocigy ma Yomupu eapiaHmu 2ycmomu
rocigy 0nsi KOXHO20 mepMiHy. byno 0ocnidxXeHO ennue cmpokie ma 2ycmomu rocigy Ha epoxalHicmb, KOMIOHEHMU
8poxalHOCmi ma OCHOBHI a2pOHOMIYHI 03HaKu. 3a pe3dynbmamamu docnioxeHb 6yr0 8CMaHOBIEHO, WO 8M/IU8 CMPOKI8
i eycmomu nocigy Ha epoxaliHicmb ma OCHOBHI KOMIMOHEHMU 8POXalHOCMi CYmmeso GIiOPI3HANUCS, MPUYOMY 6r/iug
CMPOKY 110Ci8y 8USIBUBCS CUIMbHIWUM, HiX 8MIu8 aycmomu. YpoxalHicmb, KiflbKiCmb KOIOCKI8 ma KiflbKicmb 3epHa Ha
Konoci bynu Hatsuwumu y A2, a Maca mucsyi 3epeH — y A3; Halibinbwy epoxaliHicms manu B2 ma B3. Kinbkicms konockig
ma KinbKicmb 3epHa Ha KO/0Ci 3pocmarnu, a nomim 3MeHwyeanucs 3i 36inbWeHHsIM 2ycmomu, a Maca mucsidi 3epeH
rnocmynogo 3meHwysanacs. [lpu ysomy He crnocmepieanocsi meHOeHYi 00 36inbWeHHsT Macu POCIUH 3 ypaxy8aHHSM
CmpoKie ma 2ycmomu focigy. Bucoma pocnuH nweHui mocmyrnoeo 3MeHWwysanacs 3i CmpoKoM rocigy ma 36inbuysanacs
3 2ycmomoto rociey. [JoexuHa kosoca byra 8i0HOCHO cmabifbHOK 03HaKOK 63 icmomHUX 3MiH i3 MePMIHOM ma 2yCmomor
nocigy. 3a pesynbmamamu 00cniOKeHb 8CMaHOB8MEHO Halbinbw npudamHi CpoKu rocigy Onsi copmy O3UMOI MuweHUUi
Bainong 207. KopensyiliHuli aHani3 rokasas, W0 8UCOKUU ypoxal MOxueo A0Cs2Hymu WIISIXOM MOEOHaHHSI MPbOX
chakmopis spoxaliHocmi rpu 8i0MOGIOHUX CMpoKax ma 2ycmomi fociey.

Knrovoei crioea: kopensyitiHuli aHani3, o3umMa MWeHUUs, CMPOKU focigy, 2ycmoma rocigy, ypoxalHicms, copm,
KOMMOHeHmU 8poxaliHocmi, OCHOBHI agpOHOMIYHI 03HaKu, Bainong 207.
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