
 

 

  
Abstract—Castor (Ricinus communis L.) is one of the important 

non-edible oilseed crops having immense industrial and medicinal 
value. Oil yield per unit area is the ultimate target in growing oilseed 
plants and sowing date is one of the important factors which have a 
clear role on production of active substances particularly in oilseeds. 
This study was conducted to evaluate the effect of sowing date on the 
seed and oil yield of castor in Central Anatolia of Turkey in 2011. 
The field experiment was set up in a completely randomized block 
design with three replications. Black Diamond-2 castor cultivar was 
used as plant material. The treatment was four sowing dates of May 
10, May 25, June 10, June 25. In this research; seed yield, oil content 
and oil yield were investigated.  Results showed that the effect of 
different sowing dates were significant on all of characteristics. In 
general; delayed sowing dates, resulted in decreased seed yield, oil 
content and oil yield. The highest value of seed yield, oil content and 
oil yield (respectively, 2523.7 kg ha-1, 51.18% and 1292.2 kg ha-1) 
were obtained from the first sowing date (May 10) while the lowest 
seed yield, oil content and oil yield (respectively, 1550 kg ha-1, 
43.67%, 677.3 kg ha-1) were recorded from the latest sowing date 
(June 25). Therefore, it can be concluded that early May could be 
recommended as an appropriate sowing date in the studied location 
and similar climates for achieved high oil yield of castor. 

 
Keywords—Castor bean, Ricinus communis L., sowing date, seed 

yield, oil content.  

I. INTRODUCTION 
ASTOR (Ricinus communis L.) belongs to the family 
Euphorbiaceae. Castor plant, although commonly 

referred to as “bean” is not a legume. Since castor is not a 
legume researchers should avoid the use of the term “castor 
bean” frequently found in the literature on this crop [1]. 

Castor is grown for its oil. Various varieties vary in oil 
content ranging from 40-60 percent, averaging about 47 
percent [2]. It is a non-food oil seed crop, whose seed is 
inedible in the raw state. The oil extracted from the castor 
already has a demonstrated market, guaranteed by variety of 
700 uses, ranging from medicines and cosmetics to replacing 
petroleum by bio-diesel, plastics and lubricants [3], [4].  

Castor oil has unique physical and chemical properties 
among the vegetative oils and has found wide applications in 
modern technology. It is used in the production of medicines 
which cure skin problems. It is used to induce labor. It can 
offer you relief from pain and many other problems like 
indigestion, irregularities in menstruation, etc. It is used to 
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manufacture anti-inflammatory and anti-fungal medicines, 
various cosmetics, lubricant in high-speed engines and 
aeroplanes, soaps, transparent paper, printing-inks, paints, 
plastics, brake fluids, varnishes,etc. [5]-[7]. Sulfonated 
(sulfated) castor oil, or Turkey Red Oil, was the first synthetic 
detergent after ordinary soap, and other forms of the oil 
became important for the treatment of leather, industrial 
lubricants, and other industrial uses. Castor oil is an excellent 
solvent of pure alkaloids and such solutions of atropine, 
cocaine, etc., as are used in ophthalmic surgery [8].  

Castor oil is unique among vegetable oils because it is the 
only commercial source of a hydroxylated fatty acid 
(ricinoleic acid). This unique fatty acid comprises around 90% 
of the castor oil [1]. Ricinoleic acid has proven effectiveness 
in inhibiting the growth of various species of viruses, bacteria, 
yeasts and molds [3]. From an energy point of view, castor oil 
is the best vegetable oil for producing biodiesel (Castor methyl 
ester or Castor ME) because it does not require heat and the 
consequent energy that is needed when other vegetable oils are 
transformed into biodiesel. Long storage times are 
unproblematic under airtight conditions [8]. Biodiesel made 
from Castor oil still has a relatively high viscosity. In Brazil 
Castor ME was found too viscous to be used as such and is 
blended with biodiesel from other vegetable oils. 

Castor is one of the most poisonous plants in the world due 
to ricin contained in the bean, stem and leaves [9]. Ricin is not 
found in the expressed oil but remains in the press cake. Its 
cake is used as manure and plant stalks as fuel or hatching 
material and for preparing paper pulp [10]-[14]. Just 4 to 8 
beans can kill an adult person, a horse or an ox. However, 
cases of poisoning are rare. Animals sense the toxicity and 
avoid it [8].  

Castor plant probably originated in North-East Africa from 
where it spread thousands of years ago to the Mediterranean, 
the Middle East and India. Today, castor is cultivated and 
growing in the wild throughout the drier tropical, warm-
temperate and subtropical regions between 40° South to 52° 
North. It is found at altitudes from sea level to about 3,000 m 
in areas where there is no or only slight frost [8]. 

It is grown in 43 countries of the world and is cultivated on 
commercial scale in more than 30 countries. According to 
FAO (2012) statistics, the current total average world 
production of castor seeds stands at 1.958.334 metric tones per 
annum produced on an approximate area of 1.686.330 hectares 
with an estimated average yield of 1161.3 kg/ha. Among 
countries, India, China, Brazil, Mozambique, Ethiopia, 
Paraguay, Vietnam and Thailand are the major castor growing 
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countries and account for 97 percent of the world's production 
[15]. Historically, Brazil, India and China have been the major 
castor cultivating countries to meet major part of the global 
market. In Turkey, castor grows naturally in the 
Mediterranean and Southeast regions (Adana, Aydın, Antalya, 
Bursa, Diyarbakır, Elazığ) and is used as ornamental plant 
[16], [17]. 

Although Turkey’s climate and soil condition is suitable for 
castor, it is no cultivated on commercial scale. Turkeys castor 
import is 2075050 kg in 2006 and for this amount Turkey had 
to pay 1970587 US $ [18]. Turkey has imported castor 
products regularly during last ten years. 

Sowing of crop at optimum time along with other 
agronomic factors is the key feature to get maximum 
production of any crop. Determining suitable planting date 
plays an important role in conformation of plant growth stages 
with desirable environmental conditions which results in 
maximum yield [19]. So, scientific works are needed to 
determine the proper sowing date in a particular zone for 
optimising quantitative and qualitative production of oil seeds. 
Castor should be planted in early May, about the same time as 
corn. Seedlings will emerge in 10 to 21 days [20]. 

Despite being an important crop, castor has never been 
realized as a commercial crop in Turkey and is not grown. The 
optimum sowing date and effects of sowing date on the oil 
yield of castor in Central Anatoila of Turkey is unknown. The 
objectives of this study, therefore, were to investigate the 
influence of sowing dates on seed and oil yield of castor in the 
Middle Anatolia irrigated conditions. 

II. MATERIALS AND METHOD 
The research was carried out in the Central Anatolia region 

(370 35’ North p., 320 47’ East m. at an altidute of 1013 m) of 
Turkey (at the Agricultural Experiment and Research Centre, 
Faculty of Agriculture, University of Selçuk, Konya) during 
the growing seasons in 2011. Soil samples (0-30 cm) were 
taken at seeding and analyzed for some parameters. The 
experimental soil was a clay loam with an organic matter 
content of 2.25% and a pH of 8.0. Total N content was 0.03 
%, available phosphorus was 17.9 kg ha-1, available potassium 
was 327.4 kg ha-1 and no salinity problems have been 
observed (Table I). 

Monthly climatic data for 2011 and long term mean (1923-
2010) during the castor vegetation period (May-October) are 
shown in Table II. As can be seen in Table II, rainfall, 
temperatures and relative humidity during the study period 
were similar to the 88-yr average for the area. The mean 
growing season rainfall, temperature and relative humidity 
from May to October were 120.6 mm, 18.8 0C and 49.6% 
respectively, for 2011.  

The site was previously cropped to wheat. Black Diamond- 
2 castor cultivar (Indian origin) was used as plant material. 
The field experiment was set up in a randomized plot design 
with three replications and four sowing dates [SD; May 10 
(SD1), May 25 (SD2), June 10 (SD3), June 25 (SD4)] were 
assigned to the plots. The area of each plot was 21.0 m2 
consisting of six rows, 5 m long and 70 cm apart. Lines were 

drawn and seeds were sown by hand. Plants within rows were 
spaced 35 cm apart by thinning at 2 to 4 leaf stage.  

Plots were basically fertilised with 80 kg ha-1 N, 70 kg ha-1 
P2O5. Entire quantities of fertilizers were applied on bands by 
a driller during the sowing. The field was visited regularly and 
two hoeings were also carried out in order to provide optimum 
crop growth conditions. The slow emergence and early growth 
of castor means the plants in the first growth period are not 
strong competitors against weeds, so first hoeing were done 
when plant grew 20-25 cm and the second hoeing was done 
after one month.  

The plots were irrigated three times using flood irrigation, 
a) after sowing, b) during flowering, and c) pod filling.  

Plots were harvested by hand when all the capsules are dry 
and the leaves have fallen from the plants on 25-31 October 
2011 after removing two outer rows at each plot.  In this 
research; seed yield, oil ratio and oil yield were investigated.  

Seed yield (kg ha-1) was determined from the plants of the 
four ridges in each plot and the yield per hectare was 
calculated.  

Seed oil ratio (%) was determined by using Soxhlet 
continuous extraction apparatus with petroleum either as an 
organic solvent according to A.O.A.C. [21]. 

 Seed oil yield (kg ha-1) was calculated by multiplying oil 
percentage with seed yield per ha. Analysis of variance was 
used to test the significance of treatment effects. Least 
Significant Difference (LSD) Test was used to compare 
treatment means using the computer program MSTAT-C [22]. 
 

TABLE I 
RESULT OF SOME CHEMICAL AND PHYSICAL ANALYSIS OF EXPERIMENTAL 

FIELD SOIL 
Depth 
(cm) 

pH CaCO3     
(%) 

Available 
P2O5 (kg ha-1) K2O (kg ha-1) 

 
 

0-30 

8.05 37.6 17.9 327.4 
Organic matter (%) EC25x103 Soil texture 

2.25    0.85 Clay-loam 

 
TABLE II 

METEOROLOGICAL DATA OF THE EXPERIMENTAL REGION DURING THE TEST 
GROWING SEASON AND LTM A   FOR CASTOR IN KONYA, TURKEY 

 
Month 

Temperature    
(0C) 

Rainfall 
(mm) 

Relative Humidity 
(%) 

2011 LTM 2011 LTM 2011 LTM 
May 15.7  15.8  41.1  45.5  69.6  56.0  
June 19.9  19.9  22.6  25.0  55.1  50.0  
July 23.3  23.2    7.9    6.5  36.9  42.0  
August 22.8  22.8    5.7    4.4  38.2  42.0  
September 18.4  18.2  10.9  11.4  37.8  48.0  
October 12.4  12.3  32.4  29.3  60.2  60.0  
Mean 18.8  18.7      -      -  49.6 49.7  
Total - -      120.6  122.1  - - 

aLTM: represents the long-term (88-years) mean 

III. RESULTS AND DISCUSSION SEED YIELD 
The data regarding seed yield as influenced by sowing dates 

are presented in Table III. There was significant difference in 
seed yield between sowing dates (Table III). As can be seen in 
Fig. 1, early planting gave significantly higher yields than late 
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planting, average seed yield ranged from 2523.7 kg ha-1 to 
1550.0 kg ha-1. Maximum seed yield (2523.7 kg ha-1) was 
recorded for SD1 (May 10) followed by SD2 and SD3 with 
non-significant difference between SD1, SD2 and SD3. 
Minimum seed yield (1550.0 kg ha-1) was obtained for SD4 
(June 25). This result is in confirmatory with Reddy et al. [23]  
(2007), who reported that the castor crop sown at India during 
July gave higher seed yield over delayed sowing in August. 
The same trend was also observed by Patel et al. [24]. Similar 
studies of Jadhav et al. [25] also showed the highest yield with 
early sowing. 

Sree and Reddy [26] reported that the first and foremost 
aspect among all the agronomic practices is sowing of castor 
at an appropriate time with a suitable cultivar that fits well in a 
given agro-climatic conditions. They found that yield 
attributes, seed and oil of castor were higher when the crop 
was sown on January 5 followed by December 20 in India. 
Delayed sowing of castor on January 20 reduced the seed 
yield by 14 and 11%, respectively, compared to January 5 and 
December 20 sown crop. Kumar et al. [27] concluded that 
higher castor yield can be obtained by sowing the crop early 
providing the crop conducive temperature and moisture 
conditions for growth. Early planting results in higher yield of 
primary spikes and lower yield of tertiary spikes compared to 
delayed planting and vice versa.  

Culp [28], Domingo and Crooks [29] and Prisemina [30] 
reported that reduction in the length of average growing 
season resulted in lower castor yield, seed weight and oil 
content. Williams and Kittock [31] reported that higher seed 
yields were associated with early planting, adequate moisture 
availability and early harvest after frost. 

In present study, castor sown on SD3 and SD4 was badly 
affected by drought which indicates that delayed sowing 
should be avoided. The seed yield results of this investigation 
would therefore favour the adoption of May 10 sowing date 
for castor under irrigated conditions in Central Anatolian of 
Turkey. 
 

 
Fig. 1 Effect of sowing dates on seed yield (kg/ha) of castor

 
TABLE III 

EFFECT OF SOWING DATE ON SEED YIELD (KG HA-1), OİL CONTENT (%) AND OİL YIELD (KG HA-1) OF CASTOR 
Sowing Date (SD) Seed Yield (kg ha-1) Oil Content (%) Oil Yield (kg ha-1) 

May 10 (SD1) 2523.7 a** 51.18 a** 1292.2 a** 
May 25 (SD2) 2223.0 a 50.18 ab 1116.1 a 
June 10 (SD3) 2111.0 a 48.78 b 1029.9 a 
June 25 (SD4) 1550.0 b 43.67 c 677.3 b 

Mean 2101.9 48.40 1028.6 
LSD 502.0 1.907 271.1 

** P<0.01 
 

B. Oil Content 
The data of oil content as influenced by sowing date are 

presented in Table III. Significant differences were found 
among all the sowing dates for oil content. The sowing date of 
May 10 (SD1) produced higher oil content (51.18%) followed 
by SD2 and SD3. The lowest oil content (43.67%) was 
observed for SD4 (Fig. 2). Oil content percentage in oilseed 
crops is of enormous importance as more oil increases the 
economic importance of crop and provides more return to the 
farmer. In total, seed oil content is mainly determined by 
climatic conditions, variety and planting date so that late 
planting will decrease the oil content and oil yield [32]. The 
difference for oil content among sowing dates may be because 
of different temperature and moisture levels as oil content is 
greatly influenced by temperature and moisture during seed 
development and oil formation period.  
Unger and Thompson [33] have reported higher oil content at 
higher temperature, supporting the results of our studies. 
Results of our study relate to the observations recorded by 
Nagabhushanam and Raghavaiah [34], who described that the 
early seeding (October) of castor crop induced significantly 

higher oil content as compared to the crop sown late in 
November. 

Our findings are in line with Reddy et al. [23] who reported 
that castor crop sown during July gave the highest  
oil content as compared to the crop sown in August. In some 
similar studies, the amount of crude oil in different castor 
cultivars were between 50 and 60% [17], [35]-[39]. On the 
other hand, Deligiannis et al. [40] in a research obtained 
40.3% oil in castor cultivars. 
 

 
Fig. 2 Effect of sowing dates on oil content (%) of castor 

0

500

1000

1500

2000

2500

3000

Se
ed

 Y
ie

ld
 (k

g/
ha

)
May.10 May.25 June 10 June 25

Sowing Date

40

42

44

46

48

50

52

O
il 

C
on

te
nt

 (%
)

May.10 May.25 June 10 June 25

Sowing Date

World Academy of Science, Engineering and Technology
International Journal of Agricultural and Biosystems Engineering

 Vol:8, No:2, 2014 

186International Scholarly and Scientific Research & Innovation 8(2) 2014 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 A
gr

ic
ul

tu
ra

l a
nd

 B
io

sy
st

em
s 

E
ng

in
ee

ri
ng

 V
ol

:8
, N

o:
2,

 2
01

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/9
99

90
01

.p
df



 

 

C. Oil Yield 
Oil yield as product of seed yield and oil concentration was 

expressed in kg/ha. The data pertaining to the oil yield as 
influenced by sowing dates are presented in Table III. 
Comparatively higher oil yield (1292.2 kg ha-1) was obtained 
from SD1 (Fig. 3) which was non-significantly different from 
SD2 and SD3 but significantly different from SD4. The lowest 
oil yield (677.3 kg ha-1) was recorded with SD4 which 
probably was due to the lower seed yield and lower oil content 
with SD4. 

 Oil yield obtained from composition of seed yield and oil 
amount so can be concluded that delayed sowing date reduce 
seed yield and oil content, to cause of oil yield will be reduced 
[41], [42].  On the other hand, climatic conditions especially 
high temperature and water stress during the flowering and the 
formation of oil can be deleterious effects on oil yield  [43].  

At the end of research, our results are in agreement with the 
findings of De La Vega and Hall [44] and other researchers 
[45]-[47] who claimed that planting date was the main source 
of variation for oil yield and with delay in planting, percent of 
seed oil decreased.  

 

 
Fig. 3 Effect of sowing dates on oil yield (kg/ha) of castor 

IV. CONCLUSION 
The experiment was conducted at different sowing dates 

under irrigated conditions. The results indicated significant 
differences among different sowing dates for seed yield, oil 
content and oil yield with the highest from crop grown on May 
10 (SD1). This is probably due to different moisture and 
temperature conditions at sowing and seed development stage. 
As a result of this study, it was concluded that sowing date 
affected seed and oil yield of castor. Delayed sowing date  
decreased seed and oil yield per unit of area. The higher seed 
yield, oil content and of course oil yield was obtained the   
earliest sowing. By planting castor earlier, plants are able to 
get the full benefit of soil moisture and nutrients during the 
extended growing season, allowing more total seeds capsul-1 to 
form because of sufficient time to fill.  Consequently, among 
the sowing dates, May 10 proved to be the most appropriate 
sowing date resulting in the maximum seed and oil yield. 
Therefore, May 10 sowing is recommended for high seed and 
oil yield in castor production under irrigated Middle Anatolia 
type environments.  
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