© 2013

Shokalo N. S., Candidate of Agricultural Sciences

Poltava State Agrarian Academy
FORMATION OF THE CASTOR CROP IN THE CONDITIONS OF TRANSITION SOUTHERN PART OF THE POLTAVA REGION
Reviewer – Candidate of Agricultural Sciences A.V. Kokhan 

Castor-oil plant seeds value stimulates expanding this plant growing area due to significant climate warming in Ukraine. Five-year indices of climatic conditions of castor-oil plant vegetation period in the transitional south part of Poltava region are analyzed. It is established that high temperature and adequate moisturizing during castor plant vegetation under seeding rate of 40000 items per hectare facilitated forming crop productivity of nearly 31,5 centners per hectare with oil content of more than 52 %. Obtained data confirm advisability and possibility of growing castor-oil plant in Poltava region.
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Statement of the problem. Castor seed is a valuable source of oil that is used in many branches of the economy. This unique oil does not dry out moreover it is the densest and the most viscous oil among all vegetable oils. Castor solidification temperature is 18-22 °C below zero. It is soluble in alcohol, but insoluble in oil and petrol. The castor oil is used as the best essential lubricant in aircraft, missilery, precision instrument industry etc. That is why castor is very important for foreign trade in many countries [1]. 

Significant climate warming has been observed on the planet in recent years, so it enables to expand this strategic crop cultivation area. That is why the problem of castor productivity formation and seed quality in Poltava region is very important.

Analysis of major studies and publications which discuss the problem. Castor sown area was almost 230 thousand hectares in the pre-war period (till 1940). Castor cultivation was ceased during the war. With the lapse of time castor cultivation was gradually recovered and the sown area was 206 thousand hectares in the USSR and 89 thousand hectares in Russia in particular until 1973.

The larger part of castor sown area was in the south of Ukraine. In Ukraine the sown area was 110-120 thousand hectares, mainly in the southern regions such as Kherson, Zaporizhia, Mykolayiv, Odessa, Dnipropetrovsk and Crimea. Although Ukraine has considerable export potential, castor production is almost cut down because of lack of processing facilities. [2]

According to V. V. Likhochvor (2004) in the field conditions castor shoots appear in 20-25 days when the soil temperature is 10-12 °C, when the soil temperature is 14-16 °C they appear in 12-14 days and when the soil temperature is 18-20 °C – in 9-11 days. Average temperature after germination should be higher than15 °C and temperature should not be less than 20 °C during flowering. The optimal temperature for growth and development is 25-30 °C. If the temperature during seed flowering and ripening is below 23-24 °C the growing period increases and productivity and oil content decrease. Shoots die under 1 °C below zero and autumn frost of 3 °C below zero adversely affects mature plants [4].

Taking into account climate change in Ukraine in the direction of warming and castor value as a strategic crop, it is necessary to analyze the formation of yield and productivity elements on farm “Kolos” in Kobelyakyi district, located in the transitional southern part of Poltava region. 

Purpose: to study the possibility of castor growing in the transitional southern part of Poltava region.

The task is to establish the level of castor productivity and seed quality under these conditions.

Materials and methods. Researches were conducted during 2008-2011 years on the farm “Kolos” in Kobelyakyi district on the territory of Ivanivska village council. Soil of research area is medium humus deep black soil. Subject of research is castor variety Hortytska 3. The sowing was carried out in the second decade of May by seeding machine SUPN-8 when the soil temperature at seeding depth was 10-12°C, seeding rate was 40000 items per hectare. The area of accounting land was 50.4 м², repetition was triple. Observation, recording and analysis were performed according to the fieldwork methodology by B. O. Dospyehov [3]. Hoeing between rows and weeding were done in the phase of 2 or 3 true leaves of castor.

Research results. During the vegetation period from 2007 to 2011 rainfall was not significantly different from the average of many years rainfall and was 294 mm (at a rate of 279.6) according to the data of Kobelyakyi weather station located in the transitional southern part of Poltava region. However, in terms of years rainfall fluctuated from 183.3 to 428.7 mm (Table 1). 

1. Rainfall during the vegetation period of 2007-2011 years

	Years
	IV
	V
	VI
	VII
	VIII
	IX
	Average during

vegetation period
	Average during

5years

	   2007
	3,0
	73,0
	146,5
	33,2
	61,3
	111,7
	428,7
	294

	   2008
	  62,7
	67,7
	18,9
	60,4
	30,4
	105,1
	345,2
	

	   2009
	-
	52,0
	27,0
	73,5
	20,3
	10,5
	183,3
	

	   2010
	20,0
	16,8
	54,0
	76,3
	18,5
	72,4
	258,0
	

	   2011
	22,6
	69,3
	81,1
	67,0
	2,5
	12,3
	254,8
	

	Total                                (rate)
	36,9
	52,3
	55,8
	52,6
	44,1
	37,9
	279,6
	


At the same time the average daily temperature increases from year to year, for the last five years it exceeded the average of many years temperature during vegetation season on 1.4°C. In particular, in May from 2008 to 2011 the average daily air temperature exceeded the average long-term rate on 0,1-2,2 °C, in June – on 0,3-3,3°C, in July – on 0,4-4, 2°C, in August – on 1,5-6,9°C. Especially it was observed in 2010, when the temperature was higher on 3.3°C than normal one (Table 2). 2010 year was a record concerning the absolute maximum air temperature. In August there were days when the temperature reached 41.5°C. All these data testify the tendency of global warming and hence the possibility of growing certain crops of tropical origin in our area.

2. Average daily air temperature (C) during the vegetation period of 2007-2011 years

	Years
	IV
	V
	VI
	VII
	VIII
	IX
	Average during

Vegetation period
	Average during

5years

	   2007
	8,5
	16,6
	21,4
	22,6
	23,5
	15,8
	16,8
	17,9

	   2008
	11,3
	14,0
	19,4
	21,4
	22,6
	14,4
	17,2
	

	   2009
	9,7
	15,9
	22,5
	23,3
	19,2
	15,7
	17,7
	

	   2010
	10,9
	18,0
	22,6
	25,2
	26,1
	15,9
	19,8
	

	   2011
	9,3
	17,5
	22,1
	23,7
	20,7
	15,0
	 18,1
	

	Average of many years
	9,2
	15,8
	19,3
	21,0
	19,2
	14,2
	16,5
	


There were specific weather conditions in 2011. The average daily temperature in May exceed the average long-term rate on 1.7 °C and rainfall was more than the rate on 17 millimeters. Castor shoots appeared on the twenty fourth of May, on the 12th day after sowing under such favorable conditions. The first pair of true leaves appeared in 10 days after germination. Plant inflorescence was observed in another three weeks. 
In June 81.1 mm of rain fell that is more on 25.3 mm than rate, and the average daily temperature was 22.1 °C that is higher on 2.8 °C than average long-term rate. These conditions were favorable and castor formed clusters on the main stem in a month after germination.

July was the hottest month. There were heavy rains in the second decade and the air temperature exceeded the average long-term temperature on 2.7°C, which made it possible to form the ovary on the ramifications of the second and the third castor orders. August and September were dry. Air temperature was higher on 1.5 °C than normal one in August and on 0.8°C in September.

All these factors indicate that weather conditions of transitional southern part of Poltava region in 2011 during the castor growth and development were quite favorable for this southern crop. Seed bolls on plants riped simultaneously without precipitation in autumn.

Castor formed the highest biometric indices, especially its productivity was higher than during the previous years of research at an average on 13.0 centners / ha in 2011 according to the data in the table 3.

3. Formation of castor-oil plant biometric indices

	Indices
	2008 
	2009 
	2010 
	2011 
	Average

	Plant height, cm
	187,0
	166,0
	175,0
	227,0
	188,7

	Cluster height,cm
	116,5
	55,6
	78,8
	120,3
	92,8

	Cluster length, cm
	31,6
	20,3
	25,4
	28,5
	26,5

	Boll number in the cluster, items
	78,1
	38,0
	43,2
	54,4
	53,4

	Seed quantity per one plant, items.
	222,8
	291,8
	273,6
	328,2
	279,1

	Seed mass per one plant
	64,9
	84,8
	75,3
	96,5
	80,4

	Productivity, centners / ha 
	25,9
	33,8
	28,9
	38,5
	31,8


As a result of the research it has been established that in the transitional southern part of Poltava region during 2008-2011 castor formed productivity elements which are not lower than in the steppe zone of Ukraine (according to V. V.Likhochvor [4], castor yield is 8-14 centners / ha in the south). Castor is capable to form yield of over 30 centners per hectare on medium humus deep black soil at high heat and moisture in Kobelyakyi district, Poltava region.
The actual castor yield was 15.4 centners / ha and mass of 1000 seeds was 270.2 g in the productive experiment in 2011

Thus, the plants of southern cultivation area are well adapted to the current Poltava region climate that undergoes significant changes. These plants efficiently use heat and moisture and form high yields.

Oil content is an important indicator of castor seeds. According to the research conducted in Poltava regional zonal agrochemical laboratory oil content of castor seed variety Hortytska of the third harvest in 2011 was 52.17%, that is, oil yield is 7.8 centners from 1 hectare.

So, castor with productivity level and seed quality that is not worse than in the southern regions where this crop is traditionally cultivated can be grown in the transitional southern part of Poltava region.

Conclusions:

1. Modern climate conditions of the transitional southern part of Poltava region are favorable for castor growth and development.

2. Castor is capable of forming seed yield of about 30 centners per hectare on medium humus deep black soil in Kobelyakyi district.

3. Oil content of castor seeds grown in Poltava region is 52, 17%.
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