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CHANGE of DURATION of VEGETATION PERIOD AND PHASES of GROWTH And DEVELOPMENT of soybean PLANTS Depending on GROWING conditions
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Influence of weather conditions, variety properties of varieties, different methods of crops’ care and seeding rate on duration of vegetation period and phases of growth and development of soybean plants has been established. Weather conditions of the year most influenced on vegetation period and separate phases of growth and development of soybean plants. There was considerable shortening of vegetation period of soybean plants in droughty years. The method of crops care not substantially influenced on soybean plants’ organogenesis. Sagement of agrophytocenosis affected phases of growth and development of varieties Romantyka and Ustya. Increased seeding rates stimulated shortening of bean forming and seed forming periods. 
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Statement of the problem. Soybean, as a cultivated plant, depending on variety, has peculiarities as to the form of stem, height of plants, number of sprigs, leaves and inflorescences, forming beans and seed. The corn productivity of soybean varieties changes depending on the vegetation period and separate phases. Therefore, the important problem of experimental work in plant growing is the study of basic phases of growth and development of crop, establishment of the duration of vegetation period [2].  

Analysis of basic researches and publications.  For centuries history of soybean selection and growing, this crop absorbed the most valuable properties of the vegetable world. Soybean is characterized by plasticity, sensitivity to soil-climatic conditions, high potential of the productivity, different cold resistance, drought resistance, water consumption, ripening terms [1]. Meteorological conditions and agrotechnical measures influence not only on general duration of vegetation period but also on length of separate phases of growth and development in ontogenesis of soybean [3, 4]. 

The purpose of our research was to analyze duration of vegetation period and phases of growth and development of soybean plants of varieties «Romantyka» and «Ustya», depending on the seeding rates and methods of crops care. 
The task of research is to conduct phenological observations of the growth and development of soybean plants varieties «Romantyka» and «Ustya», depending on growing conditions.
Materials and methods of research. The field researches were conducted during 2007–2009 years on the experimental field of research farm «Yuvileyny» of Poltava State Agrarian Academy. The technology of soybean growing was generally accepted for this area, were differed by variants, depending on factors which were studied in the experiment. As weather conditions of year substantially influence on duration of vegetation period it is desirable to give research results of every year separately. 

Results of the research. Information about duration of vegetation and interphase periods of growth and development of soybean plants, depending on variety, seeding rates and methods of crops care is given in tables 1, 2 and 3.

Duration of sowing–crops period on the variants of the experiment did not differ, but it is substantially depended on weather conditions. In 2008 and 2009 years duration of sowing period was on 4 and 2 days longer comparing with 2007 year. It is explained by unsufficient amount of atmospheric precipitation during the period of crop sowing. 

Formation of the first pair of triple leaves of variety «Ustya» soybean plants after mass crops we observed during 10 days and soybean plants of variety «Romantyka» during 11 days. Weather conditions of research years did not influence on duration of crops – the first pair of triple leaves period.

The phase of branching out was characterized by intensive growth of vegetative mass and profuse growth of rootage, stem and lateral branches were formed. In dry 2008 year the first pair of triple leaves –branching out period of variety «Ustya» lasted on 2 days less and this period of variety «Romantyka» was one day shorter. It is necessary to note that with increase of seeding rates on the variants lateral sprigs were not formed on most plants in general, so branching out of plants did not take place, but passing of this phase was characterized by intensive growth and development of one stem. 

1. Duration of vegetation and interphase periods of growth and development of soybean plants depending on variety, methods of crop care, seeding rates and days ( 2007)

	Variety
	Method of crops care
	Seeding rates items./ha
	Duration of interphase periods of growth and development
	Vegetation period

	
	
	
	sowing – crops
	crops-first pair of triple leaves
	first pair of triple leaves branching out
	branchingout – 

budding
	Budding – flowering
	flowering–forming beans
	forming beans–seed ripening
	seed ripening- ripeness
	

	«Ustya»
	Without care
	600
	8
	10
	12
	13
	16
	18
	18
	19
	106

	
	
	700
	8
	10
	12
	13
	16
	18
	18
	19
	106

	
	
	800
	8
	10
	12
	13
	16
	18
	18
	17
	104

	
	
	900
	8
	10
	12
	13
	16
	18
	17
	17
	103

	
	Mechanical care
	600
	8
	10
	12
	13
	16
	18
	18
	17
	104

	
	
	700
	8
	10
	12
	13
	16
	18
	17
	17
	103

	
	
	800
	8
	10
	12
	13
	16
	17
	17
	17
	102

	
	
	900
	8
	10
	12
	13
	16
	17
	17
	17
	102

	
	Chemical care
	600
	8
	10
	12
	13
	16
	17
	18
	17
	103

	
	
	700
	8
	10
	12
	13
	16
	17
	18
	16
	102

	
	
	800
	8
	10
	12
	13
	16
	17
	17
	16
	101

	
	
	900
	8
	10
	12
	13
	16
	17
	17
	15
	100

	«Romantyka»
	Withoutcare
	600
	8
	11
	13
	15
	17
	18
	18
	24
	116

	
	
	700
	8
	11
	13
	15
	17
	18
	18
	22
	114

	
	
	800
	8
	11
	13
	15
	17
	18
	17
	22
	113

	
	
	900
	8
	11
	13
	15
	17
	17
	16
	22
	111

	
	Mechanical care
	600
	8
	11
	13
	15
	17
	19
	18
	20
	113

	
	
	700
	8
	11
	13
	15
	17
	19
	18
	20
	113

	
	
	800
	8
	11
	13
	15
	17
	19
	17
	20
	112

	
	
	900
	8
	11
	13
	15
	17
	19
	17
	19
	111

	
	Chemical care
	600
	8
	11
	13
	15
	17
	19
	18
	20
	113

	
	
	700
	8
	11
	13
	15
	17
	19
	18
	19
	112

	
	
	800
	8
	11
	13
	15
	17
	18
	17
	18
	109

	
	
	900
	8
	11
	13
	15
	17
	18
	17
	17
	108


2. Duration of vegetation and interphase periods of growth and development of soybean plants depending on variety, methods of crop care, seeding rates and days (2008)

	Variety
	Method of crops’ care
	Seeding rates items/ha
	Duration of interphase periods of growth and development
	Vegetation period

	
	
	
	sowing – crops
	crops-first pair of triple leaves
	first pair of triplel eaves branching out
	branching out – 

budding
	Budding – flowering
	flowering – forming beans
	forming beans – seed ripening
	seed ripening – ripeness
	

	«Usty»”
	Without care
	600
	12
	10
	10
	12
	16
	16
	18
	17
	99

	
	
	700
	12
	10
	10
	12
	16
	16
	18
	17
	99

	
	
	800
	12
	10
	10
	12
	16
	16
	18
	17
	99

	
	
	900
	12
	10
	10
	12
	16
	16
	17
	17
	98

	
	Mechanical care
	600
	12
	10
	10
	12
	16
	16
	18
	17
	99

	
	
	700
	12
	10
	10
	12
	16
	16
	18
	17
	99

	
	
	800
	12
	10
	10
	12
	16
	16
	18
	16
	98

	
	
	900
	12
	10
	10
	12
	16
	16
	17
	16
	97

	
	Chemical care
	600
	12
	10
	10
	12
	16
	16
	16
	17
	97

	
	
	700
	12
	10
	10
	12
	16
	16
	16
	17
	97

	
	
	800
	12
	10
	10
	12
	16
	16
	15
	16
	95

	
	
	900
	12
	10
	10
	12
	16
	16
	15
	15
	94

	«Romantyka»
	Without care
	600
	11
	11
	12
	14
	17
	18
	18
	20
	110

	
	
	700
	11
	11
	12
	14
	17
	18
	18
	20
	110

	
	
	800
	11
	11
	12
	14
	17
	17
	17
	19
	107

	
	
	900
	11
	11
	12
	14
	17
	17
	17
	19
	107

	
	Mechanical care
	600
	11
	11
	12
	14
	17
	18
	18
	19
	109

	
	
	700
	11
	11
	12
	14
	17
	18
	18
	19
	109

	
	
	800
	11
	11
	12
	14
	17
	17
	18
	19
	108

	
	
	900
	11
	11
	12
	14
	17
	17
	17
	19
	107

	
	Chemical care
	600
	11
	11
	12
	14
	17
	18
	18
	20
	110

	
	
	700
	11
	11
	12
	14
	17
	18
	17
	19
	108

	
	
	800
	11
	11
	12
	14
	17
	17
	16
	19
	106

	
	
	900
	11
	11
	12
	14
	17
	17
	16
	18
	105


3. Duration of vegetation and interphase periods of growth and development of soybean plants depending on variety, methods of crop care, seeding rates and days (2009)

	Variety
	Method of crops care
	Seeding rates items/ha
	Duration of interphase periods of growth and development
	Vegatation period

	
	
	
	sowing – crops
	crops-first pair of triple leaves
	first pair of triple leaves branching out
	branching out – 

budding
	Budding – flowering
	flowering – forming beans
	forming beans – seed ripening
	seed ripening – ripeness
	

	«Usty»”
	Without care
	600
	10
	10
	12
	13
	16
	17
	18
	18
	104

	
	
	700
	10
	10
	12
	13
	16
	17
	18
	18
	104

	
	
	800
	10
	10
	12
	13
	16
	17
	18
	17
	103

	
	
	900
	10
	10
	12
	13
	16
	17
	17
	17
	102

	
	Mechanical care
	600
	10
	10
	12
	13
	16
	17
	18
	17
	103

	
	
	700
	10
	10
	12
	13
	16
	17
	18
	17
	103

	
	
	800
	10
	10
	12
	13
	16
	17
	17
	17
	102

	
	
	900
	10
	10
	12
	13
	16
	17
	17
	17
	102

	
	Chemical care
	600
	10
	10
	12
	13
	16
	17
	17
	17
	102

	
	
	700
	10
	10
	12
	13
	16
	17
	17
	16
	101

	
	
	800
	10
	10
	12
	13
	16
	17
	16
	16
	100

	
	
	900
	10
	10
	12
	13
	16
	16
	16
	16
	99

	«Romantyka»
	Without care
	600
	10
	11
	13
	15
	17
	20
	18
	20
	114

	
	
	700
	10
	11
	13
	15
	17
	19
	18
	20
	113

	
	
	800
	10
	11
	13
	15
	17
	19
	18
	20
	113

	
	
	900
	10
	11
	13
	15
	17
	18
	18
	20
	112

	
	Mechanical care
	600
	10
	11
	13
	15
	17
	19
	18
	19
	112

	
	
	700
	10
	11
	13
	15
	17
	19
	18
	19
	112

	
	
	800
	10
	11
	13
	15
	17
	18
	18
	19
	111

	
	
	900
	10
	11
	13
	15
	17
	18
	17
	19
	110

	
	Chemical care
	600
	10
	11
	13
	15
	17
	18
	18
	19
	111

	
	
	700
	10
	11
	13
	15
	17
	18
	18
	19
	111

	
	
	800
	10
	11
	13
	15
	17
	18
	16
	18
	108

	
	
	900
	10
	11
	13
	15
	17
	17
	16
	18
	107


During the phase of budding stem intensively grew in height, there was branching out on some plants, floral buds were formed and there was differentiation of flower elements. Duration of branching out – budding period depended on variety properties and soil humidity. This period of variety «Ustya» was two days shorter than that of variety «Romantyka». But in more favourable 2007 and 2009 years this period of every variety was one day longer. Seeding rate and method of crop care substantially did not influence on development of plants in this interphase period. 

The plants of variety «Ustya» blossom firstly, we observed intensive flowering in the first 10 days and flowering had individual character during following 6 days. Plants of variety «Romantyka» had more proportional flowering during all period.  Weather conditions substantially did not influence on duration of budding–flowering period. It was noted with the help of visual observation that inflorescences were placed in higher parts of stem and branching with increase of density of plants on soybean crops.  But on the variants of the experiment with natural weeds, as a rule, inflorescences in the leaf axils were formed in the upper storeys of stem. 

During phenological observations it is very difficult to get the end of flowering phase and the beginning of bean forming phase, because these phases of soybean plants over lapping each other, simultaneously flowering was finishing in the upper storeys of plants and beans were already developed in the lower stories of plants. Sow established beginning of bean forming phase during appearance of faded flowers on upper internodes of stem. 

In 2007 year duration of the period flowering – bean forming of variety «Ustya» plants was observed during 18 days on the variants of the experiment with natural weeds and with mechanical method of crop care with seeding rate of 600 and 700 thousand/ha. On the first day duration of this period grew short on condition of increase of seeding rate to 800 and 900 thousand/ha with mechanical method of crops care and on the variants of the experiment with chemical method of crops care  not depending on density of plants standing.  

The plants of variety «Romantyka» in 2007 year formed beans on the experimental areas without care during 18 days, only with increase of seeding rate to 900 thousand/ha this period grew one day shorter. The period flowering–bean forming lasted 19 days on the variants of the experiment with mechanical method of crops care not depending on the seeding rate and on the variants with chemical method of crops care with seeding rate of 600 and 700 thousand/ha and with increase of seeding rate to 800 and 900 thousand/ha duration of this period grew one day shorter. 

In 2008 year the period flowering–bean forming of variety «Ustya» plants lasted 16 days on all variants of the experiment not depending on the methods of crops care and seeding rate.

The period flowering–bean forming of variety «Romantyka» plants lasted 18 days in 2008 year with seeding rate of 600 and 700 thousand/ha not depending on the methods of crops’ care, but on the first day we observed shortening of this period duration with increase of seeding rate to 800 and 900 thousand/ha. 

In 2009 year variety «Ustya» plants formed beans during 17 days and this period grew one day shorter only on the variant with seeding rate of 900 thousand/ha with chemical method of crops care.

The longest duration of the flowering–bean forming period of variety «Romantyka» plants in 2009 we observed on the variant without crops’ care with seeding rate of 600 thousand/ha and with increase of seeding rate to 700 and 800 thousand/ha this period grew one day shorter and with increase of to 900 thousand/ha grew another day shorter. On the variants of the experiment with mechanical method of crops care  period flowering–bean forming lasted 19 days with seeding rate of 600 and 700 thousand/ha and with increase of seeding rate to 800 and 900 thousand/ha this period grew short to 18 days. This period also lasted 18 days on the variants of the experiment with chemical method of crops care, only with increase of seeding rate to 900 thousand/ha duration of the period grew short to 17 days.  

Interphase period of growth and development of soybean plants bean forming–seed ripening of variety «Ustya» plants in 2007 year lasted 18 days on the variants without crops care, this period grew one day shorter with increase of seeding rate to 900 thousand/ha. On the variants of the experiment with mechanical method of crops care duration of the period grew short to 17 days already with seeding rate of 700 thousand/ha. Duration of this period with chemical method of crops care grew one day shorter with increase of seeding rate to 800 thousand/ha. Seed ripening of variety «Romantyka» plants in 2007 year we observed during 18 days with seeding rate of 600 and 700 thousand/ha not depending on crops care and 17 days with increase of seeding rate to 800 and 900 thousand/ha and on the variants of the experiment with natural weeds this period grew short to 16 days with seeding rate of 900 thousand/ha.

In 2008 year duration of bean forming–seed ripening  period of variety «Ustya» plants without crops care  and with mechanical method of care was at the level of 18 days, and with increase of seeding rate to 900  thousand/ha grew short to 17 days. Shortening of this period to 16 days we observed on the variants of the experiment with chemical method of crops care with seeding rate of 600 and 700 thousand/ha and with increase of seeding rate to 800 and 900 thousand/ha duration of this period was 15 days.

Bean forming – seed ripening  period of variety «Romantyka» plants lasted18 days in 2008 year with seeding rate of 600 thousand/ha not depending on crops’ care. On the variants without care this period grew short with increase of seeding rate to 800 thousand/ha, with mechanical examination method of care this period grew short with increase of seeding rate to 900 thousand/ha and with chemical method of care duration of this period grew one day shorter with increase of seeding rate to 700 thousand/ha and with following densification of crops this period grew short to 16 days.

 Weather conditions of 2009 did not influence on bean forming – seed ripening period of variety «Ustya» on the variants without care and duration of this period was at the level of previous years. Duration of this period was 18 days with mechanical method of care and grew short on 1 day with increase of seeding rate to 800 and 900 thousand/ha. This period lasted 17 days on the variants with chemical method of care and we also observed shortening of the duration with increase of seeding rate to 800 and 900 thousand/ha.

Duration of bean forming – seed ripening period of variety «Romantyka» plants under weather conditions of 2009 year lasted 18 days not depending on care and seeding rate, duration of this period grew short with mechanical method of crops care with seeding rate of 900 thousand/ha and with seeding rate of 800 and 900 thousand/ha with chemical method of crops care. 

Ripening of variety «Ustya» plants in 2007 year was the longest on the variants without care, but increase of seeding rate to 800 thousand/ha accelerated ripening on 2 days. Seed ripening–ripeness period  lasted 17 days with chemical method of crops care and grew one day shorter when seeding rate was increase d to 700 and 800 thousand/ha and this period grew short to 15 days with following densification of crops. 

Plants of variety «Romantyka» ripened for the longest time on the variants without care in 2007 year, duration of seed ripening – ripeness period was 20 days with mechanical method of crops’ care, and shortening of this period on 1 day we observed with increase of seeding rate to 900 thousand/ha, with chemical method of care this period lasted 17–20 days. It should be noted that with every increase of seeding rate on 100 thousand/ha duration of seed ripening – ripeness period grew one day shorter. 

In 2008 year, in connection with that weather was drier than in 2007 and 2009 years during the period of harvesting, seed ripening – ripeness period of variety «Ustya» plants was the shortest and lasted 17 days. This period grew short with increase of seeding rate to 800 and 900 thousand/ha on the variants with mechanical and chemical method of crops care. 

The plants of variety «Romantyka» in 2008 year ripened for longer time than plants of variety «Ustya». Seed ripening – ripeness period on the areas without care lasted 20 days, this period grew short on 1 day when seeding rate was increased to 800 and 900 thousand/ha. Duration of seed ripening–ripeness period was not changed on the variants of experiment with the mechanical method of crops care when seeding rate was increased.

Duration of plant ripening grew one day shorter with increase of seeding rate to 700 and 800 thousand/ha with chemical method of crops care and following densification of crops, that shortened period of ripening on 1 day. 

In 2009 year duration of seed ripening–ripeness period of variety «Ustya» plants lasted 17 days. This period was one day longer on the variants without care with seeding rate of 600 and 700 thousand/ha, and shortening of this period to 16 days we observed with increase of seeding rate to 700 thousand/ha on the variants with  chemical method of crops care .

Phase of complete ripeness of variety «Romantyka» plants in 2009 year was in 19 days after phase of seed ripening. This period was one day longer on the variants without care and shortening of this period to 18 days we observed when seeding rate was increased to 800 and 900 thousand/ha on the variants of the experiment with chemical method of crops’ care.
Conclusion. Duration of vegetation period is determined by properties of the examined variety. Weather conditions of year influenced on the vegetation period and separate phases of growth and development of soybean plants most of all. Considerable shortening of vegetation period of soybean plants was in droughty 2008 year. The method of crops care not substantially influenced on organogenesis of soybean plants. Densification of agrophytocenosis affected passing of phases of growth and development of varieties «Romantyka» and «Ustya». Increased seeding rate stimulated shortening of bean forming and seed ripening periods.
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