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ABSTRACT 

Three cultivars of castor bean (Ricinus communis L.) Family Euphorbiaceae, seeds (Baladi, 
Hindi-12 and Araishi) were investigated at Serabium forest plantation* located in North eastern 
Egypt, which was allocated for treated wastewater disposal, to define the best sowing distance and the 
best oil productive cultivar of castor bean (Ricinus communis L.). It was shown from results that, 
Indian (Hindi-12)cultivar gave the superiority production than the other cultivars cultivated at all 
agriculture distances, with highly significant increases, of seed yield and oil production, compared to 
the local cultivars Baladi and Araishi. The amount of seeds reached 726.00 kg/feddan at sowing 
distance of 70*140cm, and oil yield 210.28 kg/feddan.  Seed yield 410.67 and 221.67 kg/feddan at 
140*130 cm distance, while oil production gave 102.50 and 53.04kg/feddan for local cultivars of 
Baladi and Araishi, respectively. Also, Indian (Hindi-12) cultivar gave the highest values of oil 
percentage (30%) as compared with other local cultivars under this study (26 and 23%) of Baladi and 
Araishi cultivars, respectively. However, the physical analysis of oil showed, that the oil produced 
from Baladi cultivar, gave the highest value of viscosity, also gave the highest value of vitamins A, B, 
D, and K which were significantly higher than the other two cultivars under study. Also Baladi 
cultivar is superiority in the values of ricinoleic, linolenic and arachidic acids on each of the other two 
cultivars, while the Indian(Hindi-12) cultivar is superiority in values palmitic, oleic, stearic and 
linoleic acids, and the equivalence of the values of all cultivars in the rest of the results of fatty acids 
under this study.                   
  
Keywords: Ricinus communis L., treated wastewater, sowing distance, oil physical and chemical 

analysis. 
*It is the site where the Sustainable forestry in desert lands of Egypt using treated sewage water project 
(Implemented by Ain Shams Univ. and funded by Science & Technology Development Fund- STDF) is 
conducted 

 
Introduction 

Ricinus communis Linn, castor bean, or castor oil plant, is a species of perennial flowering 
plant in the spurge family, Euphorbiaceae (Oyewole et al., 2010). The plant is native to the Ethiopian 
region of tropical Africa and has become naturalized in tropical and temperate regions throughout the 
world (Anjani, 2012). The plant is a robust annual plant that may grow 2-5 m, though moisture 
sensitive hence performed better when planted in raining season (Cheema et al., 2013).It is the sole 
species in the monotypic genus, Ricinus, and sub tribe, Ricininae, (Akande et al., 2011) Ricinus 
communis can vary greatly in its growth habit and appearance. The variability has been increased by 
breeders who have selected a range of cultivars for leaf and flower colors, and for oil productive. its 
use as a replacement for castoreum, a It's one of the most promising non- edible oil crops, due to its 
high annual seed production and yield, and since it can be grown on marginal land and in semi-arid 
climate. Castor oil plants, considered as branching perennial shrubs are fast-growing in nature. 
Moreover, castor plants are able to withstand harsh weather conditions, such as drought, and on 
marginal lands which are not favorable for cultivation of food crops. (Berman et al.,2011).Castor is 
fast growing perennial shrub being able to attain up to 10 to 13 m of height, whilst under temperate 
climates it becomes annual ,Castor bean is an industrial oil seed crop of the world. Castor oil is a 
colorless to very pale yellow liquid with a distinct taste and odor. Its boiling point is 313 °C (595 °F) 
and its density is 961 kg/m3. It is a triglyceride in which approximately 90 percent of fatty acid chains 
are ricinoleates. Oleate and linoleates are the other significant components. The oil extracted from 
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castor seeds already gaining international markets more than 700 uses ranging from medicines and 
cosmetics. The Egyptians burned castor oil in their lamps more than 4,000 years ago. Castor bean 
contains 50-55 of non-edible oil and 26-30% protein due to its nature of chemical composition. Its oil 
is used in more than 300 compounds (Mirza, 2009). Ricinoleic acid is the main component of castor 
oil and it’s considered to show anti-inflammatory effects (Vieira et al., 2002). Castor oil has been 
used by the military in aircraft lubricants, hydraulic fluids, and in the manufacture of explosives. It 
has also been used in the synthesis of soaps, linoleum, printer's ink, nylon, varnishes, enamels, paints, 
and electrical insulations. Textile scientists have used sulphonated castor oil in the dyeing and 
finishing of fabrics and leather. It is also used in plastics and explosives. The most infamous 
application of castor oil may have been as a purgative (bowl ailment) popular for the treatment or 
prevention of many ailments in the first half of the twentieth century. Castor bean meal is included as 
a protein source in feed for pigs. Castor bean pomace, or meal, the residue left after the oil has been 
extracted from the seeds, has been included in mixed fertilizers but has less than 5 % N., including 
those of World War I airplanes, some racing cars and some model airplanes. It has historically been 
popular for lubricating two-stroke engines due to high resistance to heat compared to petroleum-based 
oils. This product contains the toxins ricin and ricinine from the seeds. Castor oil is an effective motor 
lubricant and has been used in internal combustion engines. It does not mix well with petroleum 
products, particularly at low temperatures, but mixes better with the methanol based fuels used in 
glow model engines. In total-loss-lubrication applications, it tends to leave carbon deposits and 
varnish within the engine. It has been largely replaced by synthetic oils that are more stable and less 
toxic. Castor seed oil represents a natural resource having a wide range of applications, mainly in non- 
food sectors of industry. Recently, castor oil has been also reported as a promising source of bio fuel, 
the production of biodiesel from castor oil is technically feasible and has an additional benefit over 
traditional lubricity additives, due to certain fuel properties as high oxidative stability and low cloud 
point (Berman et al., 2011 and Lavanya et al., 2012).  Fatty acids in castor oil provides to the oil an 
extra stability to oxidation, mainly due to the presence of an hydroxyl group (-OH), enhancing its 
shelf life and making it and its derivatives suitable to prepare of number  products exploited in several 
industrial fields: medicines, cosmetics, paint, coating, inks, lubricants, special aviation fuels (Caupin, 
1997; Ogunniyi, 2006). There is need for a cleaner, cheaper and renewable source of energy. Biofuel 
has increased lubricityoverpetro diesel, compatibility with engine components, and environment 
importance, biodiesel can serve as a substitute for fuels oil or diesel in many static applications 
including boilers, furnaces, engines, and turbines for electricity generation (Deore and Johnson 
2008).Biodegradability of biodiesel can be considered as a solution for waste accumulation of 
traditional disposable fuel. Biodiesel degrades about four times faster than petro diesel. Also its 
oxygen content improves the biodegradation process. (Lomash et al., 2010). The availability of 
feedstock for producing biodiesel depends on the regional climate, geographical location, local soil 
condition and agricultural practices of any country.  
 
Materials and Methods 
 

This study was carried out along two successive seasons of 2016 / 2017 and 2017/ 2018 at the 
Experimental Field at Serabium Forest plantation. Sarabium plantation located in North eastern Egypt 
(N 30 28 49.14 E 32 13 29.86) within the Governorate of Ismailia. Study area was allocated for 
wastewater disposal since 2016.  The site is about 30 m above sea level with an annual rainfall of 29 
mm/year. Average of minimum and maximum temperatures was 14.65 and 27.9°C. Relative humidity 
recorded was 53.9%, and wind speed of 2.5 m/s. Total annual evapotranspiration is 1821 mm/year 
(Ismailia Governorate meteorological station). The soil of experimental site is shown in Table (A), 
chemical analysis of the irrigation treated waste water is shown in Table (B),for to define the best 
sowing distance and the best cultivars of castor bean (Ricinus communis) Family Euphorbiaceae. In 
the framework of the Egyptian-German project, and Science and Technology Development Fund 
(STDF).The physico-chemical analysis of castor oil was conducted, in Laboratories of Food 
Technology Res. Institute, Agricultural Res. Ministry of Agriculture and Land Reclamation. 
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1- Cultivars: (photo 1, 2 and 3) 
 
Cultivars Selection: 
 

Castor bean cultivars used, the tall cultivars may reach a height of 3m or more. The dwarf types 
seldom exceed 1.2 to 1.5 m. The castor bean seeds cultivars, were Baladi cultivar, it’s a local seed 
were obtained from the margin land around Serabium area, also (Araishi)cultivar, collected from El- 
Arish area, the far North Eastern Egypt (N31,1155 E33,7795 ), and the third cultivar was Indian 
(Hindi-12) cultivar exotic from India. 

 
 Sowing distance: 

 Seeds of the three cultivars were sown on 1st of July 2016 to 2018; the sowing distances were 
70*140, 70*250 and 140*130 cm per cultivar. The mechanical and chemical properties of the used 
soil are shown in Table (A). According to Page et al., (1982) 
                                                                                  

 
 

 
Photo 1: Planting of castor bean shrubs 
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Hindi Baladi Araishi 
Photo 2: Racemes of castor bean cultivars 

 
  

Araishi Baladi Hindi 

  
 

Photo 3: Seeds of castor bean cultivars 

Table (A): The physical and chemical properties of used soil.  
Soil  physical  analysis 

Texture grade Silt % Clay % Coarse sand % Fine sand % 
Sandy soil 7.43 2.25 58.36 31.96 

Oil chemical analysis 
Available elements 

(ppm) 
Soluble  anions 

(meq/L) 
Soluble  cations 

(meq/L) 
E.C 

(ds/m) 
pH 

P N SO4-- Cl- HCO3
- Mg++ Ca++ K+ Na+ 

7.00 12.00 4.74 3.00 1.91 0.82 4.08 0.25 4.50 0.90 8.47 
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Water used and irrigation system: 
Experiment plants were irrigated with treated waste water by dripping irrigation system.  The 

chemical analysis of the irrigation treated waste water is shown in Table (B). 
 
Table (B): Chemical analysis of the treated wastewater used for irrigation in the current study. 

According to APHA(1998). 
No.  Parameter Value 
1 TSS (mg l-1) 28.6 
2 pH 7.68 
3 TDS (mg l-1) 620 
4 BOD (mg l -1) 48.3 
5 NH 4-N (mg l -1) 23.6 
6 Total P (mg l -1) 2.89 
7 EC (dsm-1) 1.63 
8 Pb (ppm) 1.03 
9 Ni (ppm) 0.05 
10 Cd (ppm) 0.07 
11 Cr (ppm) 0.09 

 
Experimental design: 

The layout of the experiment was split plot design. The main plots were Ricinus communis 
cultivars :(Baladi, Hindi and Araishi), the sub plots were the sown on distances,(70*140, 70*250 and 
140*130 cm).The experiment contained 9treatments with three replications, every replicate contained 
8 rows, every row included 40 plants. Data of the present study were statistically analyzed using 
L.S.D. test at 0.05 was used to compare the average means of treatments, according to Steel and 
Terrie (1980). 
 
Recorded data: 
 
Vegetative growth parameters - 

Plant height (cm), fruit set (%) and Raceme length (cm). 
 
Fruit and Seed yield: 

Number of fruits per raceme, number of racemes per shrub, fruit yield gm. /shrub, fruit yield kg/ 
feddan, seed yield gm./shrub  and  seed yield kg/ feddan). 

 
Fixed oil production.                                                                                            

Fixed oil yield gm / shrub, fixed oil yield kg / feddan, seed fixed oil percentage % and fixed oil 
constituents. Fixed oil was obtained from seeds by cold pressed. 
 
Properties of Ricinus communis oil:- 
 
Physical analysis: 
 
Viscosity (CP). 

Test methods according to Brook field manual(1998). To determined Vitamin (A) according to 
(Gottfried, 1996) and Vitamin (E), by 1-HPLC  analysis (Pyka and Sliwiok2001).While Vitamin(D) 
according to Gracia et al. (2000) and Vitamin(K), by 2-HPLC analysis (Perez-Ruiz et al., 2007).  

                                                      
Chemical analysis: 

The characteristics of oil were evaluated according to the official methods of the A. O. A. C. 
(2005). 

 
Fatty acids composition of castor bean oil by GC. 

Evaluation of fatty acids composition of castor bean oil by GC fraction, described by Luddy et 
al., (1960). 
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Results 
 
Effect on vegetative growth: 
 
A- Plant height (cm). 

Data presented in Tables (1 and 2) showed the effect of sowing distance on plant height of 
castor bean cultivars (Baladi, Hindi-12 and Araishi), that based on the measurement analysis of 
vegetative growth of the shrubs above-ground part. Data obtained showed that, the Araishi cultivar 
gave the highest raise(110.00 and 111.89cm)as compared to the other two cultivars,  concerning the 
effect of sowing distance the same data show that closed distance (70*140 cm) gave the best plant 
height (98.33 and 104.22 cm) in first and second season respectively . On the other hand the effect of 
interaction between castor bean cultivars and sowing distance the same data clear that the height of 
the plants in the closed distance of 70*140 cm, was 115.00, 100.00 and 80 cm, and 120.00, 111.67 
and 81.00 cm  in the two successive seasons, for Araishi, Baladi,  and Hindi-12 cultivars respectively.                                                            
 
Table 1: Effect of sowing distance on some vegetative growth characters of castor bean cultivar 

(Ricinus communis L.) at the first season 
Castor bean cultivars Sowing distance 

Vegetative growth 
Mean (B) Araishi Hindi Baladi 

98.33 115.00 80.00 100.00 70*140 
Plant height (cm) 91.00 105.00 73.00 95.00 70*250 

86.67 110.00 70.00 80.00 140*130 
 110.00 74.33 91.67  Mean (A) 

 A*B= 12.25 B= 7.07 A = 7.07 New LSD at 5% 
65.00 60.00 75.00 60.00 70*140 

Fruit set (%) 85.00 75.00 95.00 85.00 70*250 
90.00 80.00 100.00 90.00 140*130 

 71.67 90.00 78.33  Mean(A) 
 A*B =7.30 B=7.10 A=7.10 New LSD at 5% 

39.11 27.33 55.00 35.00 140*70 
Raceme length (cm) 34.44 23.33 50.00 30.00 70*250 

28.33 20.00 45.00 20.00 140*130 
 23.53 50.00 28.33  Mean 

 A*B =9.22 B=5.32 A=5.32 New LSD at 5% 

 
Table 2: Effect of sowing distance on some vegetative growth characters of castor bean cultivar 

(Ricinus communis L.) at the second season 
Castor bean cultivars Sowing 

distance 
Vegetative growth 

Mean (B) Araishi Hindi Baladi 
104.22 120.00 81.00 111.67 70*140 

Plant height (cm) 98.22 115.67 75.67 103.33 70*250 
88.89 100.00 71.67 95.00 140*130 

 111.89 76.11 103.33  Mean (A) 
 A*B=6.80 B= 3.93 A = 3.93 New LSD at 5% 

78.89 65.00 91.67 80.00 7o*140 
Fruit set (%) 81.66 70.00 95.00 80.00 70*250 

85.92 75.00 97.78 85.00 140*130 
 70.00 94.82 81.67  Mean(A) 

 A*B=9.10 B=5.25 A=5.25 New LSD at 5% 
44.56 31.00 61.00 41. 67 70*140 

Raceme length  (cm) 38.70 26.11 55.00 35.00 70*250 
35.83 25.50 51.00 31.00 140*130 

 27.54 55.67 35.89  Mean 
 A*B =1.61 B=0.93 A=0.93 New LSD at 5% 

 
B- Fruit set (%):                                                                                

Data presented in Table (1 and 2) showed the effect of sowing agriculture distances (70*140, 
70*250 and 140*130 cm) on fruit set % of castor bean cultivars (Baladi, Hindi-12 and Araishi), the 
results obtained showed that the fruit set% in the Indian cultivar was the highest set percentage (90.00 
and 94.82%) in first and second season respectively as compared to that of either Baladi or Araishi 
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cultivars. Also the results showed that agriculture distance (140*130 cm) gave the highest fruit set 
percentage of(90.00 and 85.92%)in first and second season respectively as compared to other 
distances. As for the interaction between agriculture distance and castor bean cultivars the same data 
clear that the agriculture distance (140*130cm) with Hindi cultivar gave the highest fruit set 
percentage 100% and 97.78% in the two successive seasons respectively.    

                                                                                                     
C-Raceme length (cm): 

Data presented in Tables (1 and 2) revealed the sowing distance on raceme length (cm) of castor 
bean cultivars Baladi, Hindi-12 and Araishi. It was that the raceme length in the Indian cultivar 
(Hindi-12) recorded the highest value(50.00 and 55.67 cm) in first and second season respectively  as 
compared to the two other cultivars Baladi and Araishi (28.33,35.89 and 23.53,27.54 cm) in first and 
second season respectively. As regarded to the effect of sowing distance on raceme length the same 
data indicated that the agriculture distance (70*140cm)gave the best results (39.11 and 44.56 cm)in 
first and second season respectively as compared to other sowing distance with the exception of 
sowing distance (70*250 cm)in first season only. Concerning the interaction between  the agriculture 
distance and castor bean cultivar the data show that 70*140 cm with Hindi cultivar gave the highest 
raceme length  (55.00 and 61.00 cm ) in first and second season respectively as compared to other 
interaction with the exception sowing distance (70*250 cm ) with Hindi cultivar in first season only.  

                                                                                                 
Seeds Yield: 
 
A- Number of fruits /raceme:- 

Concerning number of fruits /raceme, data presented in tables (3 and 4) noticed that the number 
of fruits/raceme is significant differed between Indian cultivar (Hindi)with Baladi and Araishi 
cultivars,)where Indian cultivar gave the highest value (82.33 and 79.99 fruits /raceme) in first and 
second season respectively. As for the planting distance the same data clear that the distance 
(140*130) significantly gave the highest value (75.78 and 75.55 fruits/ raceme) in first and second 
season respectively as compared to other plant distances. Regarding the interaction between sowing 
distance and castor bean cultivar the data show that the 140*130cm with Hindi cultivar gave the 
highest value (85.00 and 83.33 fruits/raceme) in first and second season respectively. 

                                                                                   
B-Number of racemes /shrub: 

Data in Tables (3 and 4) indicated that Indian cultivar (Hindi-12)showed the significantly 
highest values(7 and 7.67 racemes/shrub)in first and second season respectively as compared to the 
another cultivars at the two successive seasons. As regard to the effect of sowing distance the same 
data show the agriculture distance (140*130 cm) significantly increased raceme /shrub (6.00 and 5.70 
raceme/shrub) in first and second season respectively as compared to other distance with the 
exception agriculture distance (70*250 cm)in second season only. Concerning the interaction between 
plant distance and castor bean cultivars the same data show that Hindi cultivar with sowing distance 
(140*130cm) gave the highest value (8.67 and 9.00 raceme/shrub) in first and second season 
respectively as compared to other interaction. With the exception of sowing distance 70*250 cm with 
Hindi cultivar in second season only. 

 
C- Fruit yield / shrub, fruit yield / feddan, seed yield / shrub and seed yield / feddan. 

It is obvious from data illustrated in Tables (3 and 4) that Indian cultivar gave the highest values 
of all tested,  fruit and seed yield gm/shrub as compared to the fruit and seed yield (g/shrub) for both  
another two local cultivars( Baladi and Araishi ). The values ranged from 421.67 to 416.67 fruit yield 
(g/ shrub) for Hindi cultivar, 260.00 to 240.00 fruit yield (g/shrub for Baladi cultivar and 130.00 to 
110.00 fruit yield(gm)/shrub for Araishi cultivar, at the first season, these results were reflected in the 
seed yield of each shrub. The results showed the superiority of the Indian cultivar (Hindi-12), 
followed by Baladi cultivar and then the lowest for Araishi cultivar. The same trend shown in the 
second season of agriculture. From the results obtained previously, it was possible to calculate the 
productivity of the feddan, which showed that the superiority of the Indian hybrid cultivar yield is 
superior to the other two used cultivars.   
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 Table 3: Number of fruit /raceme, number of raceme/shrub, fruit yield (g/ plant), fruit yield (kg/feddan), seed 
yield (g/shrub) and seed yield (kg/feddan), on the first season. 

Castor bean cultivars Sowing distance 
Seeds yield 

Mean B Araishi Hindi Baladi 
69.00 61.33 80.33 65.33 70*140 

Number of 
Fruit/raceme 

72.44 64.00 81.67 71.67 70*250 
75.78 67.67 85.00 74.67 140*130 

 64.33 82.33 70.56  Mean A 
  A*B=3.50 B=2.02 A=2.02 New LSD at 5% 

3.56 2.67 6..00 2.00 70*140 
Number of raceme/ 
shrub 

4.44 3.00 6.33 4.00 70*250 
6.00 3.33 8.67 6.00 140*130 

 3.00 7.00 4.00  Mean 
  A*B=1.42 B=0.82 A=0.82 New LSD at 5% 

275.22 110.00 421.67 240.00 70*140 
Fruit yield 
(g/ shrub) 

256.22 120.00 416.67 250.00 70*250 
268.89 130.00 416.67 260.00 140*130 

 120.00 418.34 250.00  Mean 
  A*B=7.32 B=4.23 A=4.23 New LSD at 5% 

720.28 253.33 1331.50 576.00 70*140 
 Fruit yield  
(kg/ feddan) 

629.33 288.00 1000.00 600.00 70*250 
724.00 410.00 973.00 789.00 140*130 

 317.11 1101.50 655.00  Mean 
  A*B=1.59 B=0.92 A=0.92 New LSD at 5% 

163.67 60.00 230.00 120.00 70*140 
Seed yield   
(g/shrub) 

141.67 65.00 230.00 130.00 70*250 
136.67 70.00 200.00 140.00 140*130 

 65.00 220.00 130.00  Mean 
  A*B=9.51 B=5.49 A=5.49 New LSD at 5% 

384.00 138.00 726.00 288.00 70*140 
Seed yield 
(kg/feddan) 

343.56 156.00 552.00 322.67 70*250 
364.45 221.67 461.00 410.67 140*130 

 171.89 579.67 340.45  Mean 
  A*B=2.48  B=1.43 A=1.43 New LSD at 5% 

 
Table 4: Number of fruit /raceme, number of raceme/shrub, fruit yield (g/plant),fruit yield (kg/feddan), seed 

yield (g/shrub) and seed yield (kg/feddan), on the second season. 
Castor bean cultivars 

Sowing distance Seeds yield 
Mean B Araishi Hindi Baladi 

67.78 60.00 78.33 65.00 70*140 
  Number of 
Fruit/raceme 

72.22 68.33 78.33 70.00 70*250 
75.55 68.33 83.33 75.00 140*130 

 65.55 79.99 70.00  Mean A 
  A*B=3.42 B=1.97 A=1.97 New LSD at 5% 

4.07 2.22 6.00 4.00 70*140 
Number of 
raceme/shrub 

5.04 3.11 8.00 4.00 70*250 
5.70 3.11 9.00 5.00 140*130 

 2.81 7.67 4.33  Mean 
  A*B=1.42 B=0.82 A=0.82 New LSD at 5% 

260.00 130.00 450.00 200.00 70*140 
Fruit yield 
(g/shrub) 

246.67 130.00 380.00 230.00 70*250 
245.00 145.00 350.00 240.00 140*130 

 135.00 393.33 223.33  Mean 
  A*B=6.08 B=3.51 A=3.51 New LSD at 5% 

683.55 300.00 1199.33 551.33 70*140 
Fruit yield 
(kg/feddan) 

660.56 348.00 1080.00 553.67 70*250 
615.78 410.00 807.00 630.33 140*130 

 352.67 1028.77 578.44  MEAN 
  A*B=1.59 B=0.92 A=0.92 New LSD at 5% 

126.67 60.00 220.00 100.00 70*140 
Seed yield (g/shrub) 126.67 70.00 200.00 110.00 70*250 

121.67 75.00 170.00 120.00 140*130 
 68.33 196.67 110.00  Mean 
  A*B=14.50 B=8.37 A=8.37 New LSD at 5% 

348.33 150.00 631.00 264.00 70*140 
Seed yield 
(kg/feddan) 

328.33 180.00 528.00 277.00 70*250 
309.33 221.00 392.00 315.00 140*130 

 183.67 517.00 285.33  Mean 
  A*B=3.55 B=2.05 A=2.05 New LSD at 5% 
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Fixed oil production 
 
Fixed oil yield (g/shrub), fixed oil yield (kg/feddan), seed fixed oil percentage %, and fixed oil 
constituents. 

Data recorded in the two seasons (Tables 5-6) showed that the fixed oil production were 
significant differences among the three castor bean cultivars. Indian (Hindi-12) cultivar, significantly 
increased for oil production (60.90 and 57.03 g/shrub) also oil production were (149.89 and 168.01 
kg/feddan) in first and second season respectively as compared to other castor bean cultivars. 
Regarding the agriculture distance the same data show that (70*250 cm) agriculture distance 
significantly increased oil yield (38.26 and 34.10 g/shrub) in first and second season respectively as 
compared to other agriculture distance .With the exception of (70*140 cm) in second season only, 
while 70*140 cm gave the highest value (94.99 and 106.09 kg/feddan) at the two successive seasons, 
as compared to other sowing distance. Concerning the interaction the same data illustrated that Indian 
cultivar (Hindi-12)with 70*140cm sowing distance  gave the highest oil yield ( 182.99  and 210.28 
kg/feddan) in first and second season respectively as compared to other interaction. Indian cultivar, 
gave the highest value of oil produced percentage (30%) as compared with the local cultivars under 
this study (26 and 23%) of Baladi and Araishi cultivars, respectively. 

 
Table 5: Fixed oil yield gm / shrub, fixed oil yield kg / feddan and seed fixed oil percentage% on first season. 

Castor bean cultivars Sowing 
distance 

Seed yield 
Mean Araishi Hindi Baladi 
37.03 14.40 66.70 30.00 70*140 Oil yield 

(g/shrub) 
 

38.26 15.60 66.70 32.50 70*250 
30.93 13.50 49.30 30.00 140*130 

 14.50 60.90 30.83  Mean 
  A*B=1.51 B=0.87 A=0.87 New LSD at 5% 

94.99 36.00 182.99 66.00 70*140 
Oil yield  
 (kg/feddan) 

88.48 43.20 153.00 69.25 70*250 
81.82 53.04 113.68 78.75 140*130 

 44.08 149.89 71.33  Mean 
  A*B=2.07 B=1.19 A=1.19 New LSD at 5% 

23.00 18.00 28.00 23.00 70*140 
Seed oil (%) 21.67 20.00 24.00 21.00 70*250 

23.33 22.00 26.00 25.00 140*130 
 20.00 25.00 23.00  Mean 
  A*B=1.83 B=1.06 A=1.06 New LSD at 5% 

 
Table 6:  Fixed oil yield gm / shrub, fixed oil yield kg / feddan and seed fixed oil percentage % on second 

season. 
Castor bean cultivars Sowing 

distance 
Seeds yield 

Mean Araishi Hendi Baladi 
34.40 14.40 63.80 25.00 70*140 Oil yield 

(gm/shrub) 
 

34.10 16.80 58.00 27.50 70*250 
32.43 18.00 49.30 30.00 140*130 

 16.40 57.03 27.50  Mean 
  A*B=3.15 B=1.82 A=1.82 New LSD at 5% 

106.09 36.00 210.28 72.00 70*140 
Oil yield 
(kg/feddan) 

94.59 43.20 160.08 80.50 70*250 
96.41 53.04 133.69 102.50 140*130 

 44.08 168.01 85.00  Mean 
  A*B=1.17 B=0.67 A=0.67 New LSD at 5%  

24.67 20.00 30.00 24.00 70*140 
Seed oil (%) 23.00 21.00 26.00 22.00 70*250 

24.67 23.00 25.00 26.00 140*130 
 21.33 27.00 24.00  Mean 
  A*B=1.83 B=1.06 A=1.06 New LSD at 5% 
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Properties of Ricinus communis oil : 

Physical analysis: 

Viscosity (CP). 

Table 7: Physical analysis 
Tested results Cultivar code 

1250 Baladi 
965 Hindi 

1000 Araishi 

The uniformity and reliability of its physical properties are demonstrated by the long-term use 
of castor oil as an absolute standard for viscosity. Data presented in Table (7) cleared that viscosity( 
CP)  ranged between 965 to 1250for Hindi-12  and Baladi cultivars, respectively while Araishi 
cultivar gave 1000 ( CP).  

HPLC analysis:- 
Castor oil contains Vitamin E, proteins and Omega 6 & 9. Vitamin E is found in several foods, 

helps strengthen immune system. Vitamin E helps promote better circulation in body and 
cardiovascular system. Baladi cultivar oil contain the highest values of vitamins A, E, D and K, it 
gave a highly superiority amounts of vitamins, than another two cultivars. 
 
Table 8: HPLC analysis for vitamins in oil of castor bean cultivars 

Tested results (µg/100g) Cultivar code 
Vit .K Vit. D Vit. E Vit. A  
429.75 118.63 254.72 200.08 Baladi 
224.34 56.82 29.046 37.78 Hindi 
98.64 78.17 140.74 112.39 Araishi 

 

Chemical analysis: 

The results of chemical analysis in Table (9) showed that Hindi cultivar gave the highest values 
tested as Peroxide value(3.95Meq.o2/1kg oil), moisture& volatile matter%(0.171%) and 
saponification value(188.47), while gave the lowest values tested with the density at 30°C(0.976), un-
saponifiable matter%(0.568%) and Color (3.6) by using Lovibond Y(5.25 Inch). Also Baladi cultivar 
gave the highest values tested with, acidity%(0.26), acid value(0.51), specific gravity at 15°C(0.966), 
density at 30°C(0.978), un- saponifiable matter% (0.673) and color using Lovibond (5.25 Inch) 
R(1.5), while gave the lowest values with moister &volatile matter%(0.123) and saponification 
value(188.31). However, Araishi cultivar gave the highest values of, the color Y(4.0) and iodine 
value(92.88) while, gave the lowest values of peroxide value(2.76), acidity%(0.14) and acid 
value(0.27). Castor seed gave saponification value of 188. 31 for Baladi cultivar to 188.47 for Hindi 
cultivar. The high saponification value of the oil implies that it consists primarily of high molecular 
weight of fatty acid glycerides (Ogunniyi, 2006). Others include, viscosity (CP) ranged between 965 
to 1250 for Hindi and Baladi cultivars respectively, while Araishi cultivar gave 1000 CP. For iodine 
values ranged between 92.81 to 92.88 gI2/100g oil for Hindi, Baladi and Araishi cultivars, 
respectively. Specific gravity 15°C ranged between 0.964 and 0.966, and refractive index at 25°C was 
1.4774 for all cultivars. The results of physicochemical characteristics of castor oil showed high 
iodine value of 92.88 g I2/100g., this is due to its high content of unsaturated fatty acids. The iodine 
value in this work compares well with Malaysian accessions (Jumatet et al., 2010).The oil can be used 
extensively as lubricants and hydraulic brake fluids. The moisture content of the crude oil was .0123 
for Baladi cultivar, o.144 for Araishi cultivar and o.171 for Hindi cultivar. The low moisture content 
might be a result of effectiveness of the distillation apparatus used for oil recovery; equally the low 
moisture content is an indication of good shelf life.                                                                                                                                       
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Table 9: Chemical analysis is of castor bean oil cultivars 
Tested cultivars 

Tested items 
Araishi Hindi Baladi 

2.76 3.95 3.11 Peroxide value  (Meq.o2/1kg oil) 

0.144 0.171 0.123 Moisture& Volatile matter% 

0.14 0.16 0.26 Acidity% 
0.27 0.31 0.51 Acid value 

188.44 188.47 188.31 Saponification value 

0.964 0.964 0.966 Specific gravity 15°C 
0.977 0.976 0.978 Density at 30°C 

0.645 0.368 0. 673 saponifiable matter%    - Un 

1.4774 1.4774 1.4774 Refractive Index (25°C) 

4.0 3.6 3.9 Y 
Color using  Lovibond  ( 5.25 Inch) 1.2 1.1 1.5 R 

92.88 92.81 92.81 Iodine value (g I2/100g oil) 

 
Fatty acids of oil: 

Data presented in Table (10) illustrate that Baladi cultivar has superiority in the values of 
ricinoleic and arachidic acids in each of the other two cultivars, while the Indian (Hindi-12) cultivar is 
superior in values of palmitic, oleic, stearic and linoleic acids, and the equivalence of the values of all 
cultivars in the rest of the results of fatty acids under this study. 

 
Table 10:  GC Fraction for fatty acids in castor bean cultivars oil 

Test results of fatty acids 
Test items 

Araishi Hindi Baladi 
1.14 1.36 1.16 Palmitic  acid 
0.01 0.01 0.01 Hexadecenoic acid 
0.03 0.03 0.03 Margarinic acid 
0.01 0.01 0.01 Heptadecenoic acid 
1.30 1.34 1.12 Stearic acid 
3.87 3.91 3.79 Oleic acid 
4.99 5.12 4.71 Linoleic acid 
0.43 0.45 0.48 Linolenic acid 
0.06 0.05 0.11 Arachidic acid 
0.38 0.41 0.41 Ecosenic acid 

87.77 87.29 88.13 Ricinoleic acid 

 

 
Fig. 1: Fatty acids of Ricinus communis (Baladi) cultivar oil 
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Fig. 2: Fatty acids of Ricinus communis (Hindi-12) cultivar oil 

 
Fig. 3: Fatty acids of Ricinus communis (Araishi) cultivar oil 

Discussion 
 

Castor (Ricinus communis  L.) is one of the oldest cultivated crops, but currently it represents 
only 0.15% of the vegetable oil produced in the world. Castor oil is of continuing importance to the 
global specialty chemical industry because it is the only commercial source of ahydroxylated fatty 
acids. Castor also has tremendous future potential as an industrial oilseed crop because of its high 
seed oil content(more than 480 g kg–1), unique fatty acid composition (900 g/kg–1 of ricinoleic acid), 
potentially high oil yields (1250–2500 L ha–1), and ability to be grown under drought and saline 
conditions. The scientific literature on castor has been generated by a relatively low Indian workers. 
This hybrid had potential seed yields 88% higher than the existing cultivars, since then, a total of 15 
hybrids were released in India many with resistance to fusarium wilt and high seed yield potential 
(Lavanya and Solanki, 2010). The adoption of hybrid seed increased average seed yield from350 to 
1970 kg ha–1.(Toppa, 2011).In most of the regions of castor production, seed yield can be rapidly 
increased with the use of improved agronomical practices, individual plant density that can be broadly 
recommended for castor. In different locations were5000 plant ha–1 (Severino et al., 2006b), 4200 
plant ha–1(Severino et al., 2006a), and 12,500 plant ha–1 (Carvalho et al., 2010). In the cultivar 
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Guarani (tall type), plant populations ranging from 10,000 to 22,222 plant ha–1 did not affect seed 
yield (Bizinoto et al., 2010). In the cultivar FCAPB (short type), the seed yield was 22% higher (4100 
kg ha–1) using an optimized plant population in the range of 55,000 to70,000 plant ha–1 and row 
spacing of 0.45 to 0.75 m (Soratto et al., 2011).India has been successful in the development of high 
yielding hybrids, The average seed yields in India 1864 kg ha–1 (Basappa, 2007).In Brazil, seed 
yields have averaged 667 kg ha–1 over the last10 yr. (Conab, 2011).Yields vary depending on variety, 
the season, cultural conditions, and the care exercised in harvesting. However, yields of 2-2.5 t/ha are 
possible. Cultivars like H86/323 may give yields of over 3 t/ha. In dry Matabeleland, yields of 1.5 – 
2.5 t are possible. 

It can be concluded that from aforementioned results that Ricinus communis( Indian cultivar) 
gave  the highest superiority values in all parameters (  plant height,  set (%) and raceme length, also 
fruits, seed and oil yield) more than the other two local cultivars (Baladi and Araishi). With the 
exception of plant height in the Araishi cultivar was the highest. As regard to the effect of the 
different spacing's between plant and rows the same results show that low spacing of 70x140 cm in 
Indian cultivar gave the best results as compared to other agriculture spacing's under this study. With 
the exception for set%, number of fruits per raceme and number of racemes per shrub were the best 
under the wide space(140*130 cm), also the wide spacing 140x130cm gave the best results with local 
cultivars ( Baladi and Araishi). With the exception for plant height and raceme length only. One 
agricultural practice representing a very simple technology is the adoption of ideal spacing, defined as 
the distance between two rows, and which if correctly employed, can result in a significant increase in 
yield, better soil conservation, and better use of the water available to plants,  besides ensuring these 
benefits, also allows the use of agricultural machinery and a decrease in weed emergence (Beltrão and 
Vale, 2007; Magalhães et al.,2013).(Oliveira et al.,2017) on Ricinus communis who found that the 
spacing promoted an increase in plant height. At the narrow spacing, plants reached heights of more 
than 2.0 m. At the wider spacing's, the plants achieved greater stem diameter and number of racemes. 
The highest yield was obtained at the smallest spacing's, where yields of more than 2000 kg ha-1 were 
achieved. Also El-Shaikh (1981) on soybean found that plant height remarkably increased with 
increasing population density. On Senna plants show that spacing had a significant effect on plant 
height which increased with decreasing spacing. (Flangoran et al., 1990). Also (Ghaly 1998) on 
Ricinus communis, Hindi-12 found that the wide spacing significantly increased the number of 
inflorescences, fruit set percentage, seed weight and oil yield per plant. Nevertheless seed yield and 
oil yield per feddan was significantly higher in narrow spacing. 

The results of physicochemical analysis showed that viscosity (CP) of castor bean oil, ranged 
between 965 to 1250 for Hindi and Baladi cultivars respectively, while Araishi cultivar gave 1000 
(CP).Baladi cultivar gave higher value than other cultivars. Because of its higher polar hydroxyl 
groups, castor oil is not only compatible with but will plasticize a wide variety of natural and 
synthetic resins, waxes, polymers and elastomers. Castor oil has also excellent emollient and 
lubricating properties as well as a marked ability to wet and disperse dyes, pigments and fillers. In the 
form of its chemical derivatives, castor oil's application versatility is further enhanced.(Patel et al., 
2016).Castor bean seed oil contains of vitamins A, E,D and K. Baladi cultivar oil contain the highest 
values of vitamins A,E,D and k. Also seed oil has a saponification value of 188.31 for Baladi cultivar 
to 188.47 for Hindi-12 cultivar. The results are in according to Ogunniyi (2006). The high 
saponification value of the oil implies that it consists primarily of high molecular weight fatty acid 
glycerides (Ogunniyi2006). While as iodine values it ranged between 92.81 to 92.88 mg/100g oil for 
Baladi, Hindi and Araishi cultivars respectively. Specific gravity at 15°C ranged between 0.964 and 
0.966, and refractive index at 25°C was 1.4774 to all cultivars. The results of physicochemical 
characteristics of castor oil showed high iodine value of 92.88 mg/100g., this is due to its high content 
of unsaturated fatty acid. The iodine value in this work compares well with Malaysian accessions 
(Jumat et al., 2010).The oil can be used extensively in lubricants and hydraulic brake fluids. The 
moisture content of the crude oil was .0123 for Baladi cultivar, 0.144 for Araishi cultivar and 0.171 
for Hindi cultivar.  Equally, the low moisture content is an indication of good shelf life characteristics. 
Castor oil has been used by the military in aircraft lubricants, hydraulic fluids, and in the manufacture 
of explosives. It has also been used in the synthesis of soaps, linoleum, printer's ink, nylon, varnishes, 
enamels, paints, and electrical insulations. Textile scientists have used sulphonated castor oil in the 
dyeing and finishing of fabrics and leather. It is also used in plastics and explosives. The most famous 
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application of castor oil may have been as a purgative (bowl ailment) popular for the treatment or 
prevention of many ailments in the first half of the twentieth century .The unique structure of castor 
oil offers interesting properties, making it appropriate for various industrial applications. Castor oil is 
known to consist of up to 90% ricinoleic, 4% linoleic, 3% oleic, 1% stearic, and less than 1% 
linolenic fatty acids. Castor oil is valuable due to the high content of ricinoleic acid, which is used in a 
variety of applications in the chemical industry (Patel et al., 2016). Ricinus communis L. (castor bean) 
is a potential candidate for environmental cleanup and revegetation of contaminated lands (Boda and 
Prasad 2017). This study has investigated the physicochemical properties and fatty acid composition 
of cultivars castor seed oil cultivated at Ismailia Governorate, Egypt. Among key physicochemical 
characteristics of this oil is high specific gravity, high saponification value, high hydroxyl value, and 
high iodine value, but low peroxide values. Fatty acids present in the oil as confirmed by this study 
palmitic, hexadecenoic, margarinic, heptadecenoic, stearic, oleic, linoleic, linolinic, arachidic, 
ecosenic and  ricinoleic acids. Oil composition and oil characteristics are definitely affected or 
influenced by oil seed variety and quality, as well as the interaction of environmental factors around 
the castor crop. Overall result from our study indicated good quality oil, good yield and high 
prospects for commercialization and industrial usage, especially in the areas of medicine, soap and 
cosmetics, lubricants, food additives, as well as in biopolymer and biofuel production. As non-edible 
oil, castor oil ought to be fully exploited to replace edible ones in this role. Chukunda et al., (2015) 
clear that; Castor bean is an industrial oil seed crop of the world. The oil extracted from castor seeds 
already gaining international markets more than 700 uses ranging from medicines and cosmetics, 
manufacturing biodiesel, plastics and lubricants (Cosmetic Ingredient Review Expert Panel, 2007). In 
Pakistan, castor bean is cultivated in arid and semi arid regions over 2143 ha annually with production 
of about 1546 tones and average yield of 721 kg/ha (Brigham, 1993; Mohammed and Rafiq, 2008). 
Castor bean contains 50-55 of non-edible oil and 26-30% protein due to its nature of chemical 
composition. Its oil is used in more than 300 compounds (Mirza, 2009). Its Shell is used in organic 
termite control in soil while seed cake is used as manure (Maiti et al., 1988; Moshkin, 1986). 
Ricinoleic acid is the main component of castor oil and it’s considered to show anti-inflammatory 
effects (Vieira et al., 2002).In modern-day medicine, castor oil is also used as a drug delivery vehicle. 
This product is often used as an excipient or additive in drugs and is also used to form stable 
emulsions of nonpolar materials in various aqueous systems. It is also often used as a drug delivery 
vehicle for very non polar drugs such as the anticancer drugs paclitaxel and docetaxel (Patel et al., 
2016). 

 
Conclusion 

The obtained results in this study showed that the Indian cultivar Hindi-12, gave the highest 
superior value sat sowing distance of (70*140cm), more than the other two local cultivars Baladi and 
Araishi, with highly significant parameters under the studied results. While the local cultivars of 
Baladi and Araish with (140*130 cm) agriculture distance gave good results. However, the physical 
analysis of oil showed, that the oil produced from the Baladi cultivar, contained the highest value of 
viscosity, also gave the highest value of vitamins A, B, D, and K which were higher than the other 
two varieties under this experiment. Also Baladi cultivar is superiority in the values of ricinoleic, 
linolenic and arachidic acids on each of the other two cultivars, while the Indian(Hindi-12) cultivar is 
superiority in values palmitic, oleic, stearic and linoleic acids, and the equivalence of the values of all 
cultivars in the rest of the results of fatty acids under this study. To this end, seed production needs to 
be boosted by mass cultivation of the castor bean crop. 
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