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Abstract 

The present study aimed to determine the variability in seed yield of castor genotypes and association between different 

yield traits. A field experiment was conducted during kharif-2013 with twelve CRIDA castor genotypes along with the 

check, 48-1. The variability for genotypes was significant for seed yield and yield components such as effective spike length, 

number of spikes, capsule number, capsule weight and total seed number. Based on the overall performance, three CRIDA 

castor genotypes viz., CRC-2, CRC-9 and CRC-11 were identified as superior genotypes over the check. These genotypes, 

CRC-2 (73.6 g/pl), CRC-9 (55.3 g/pl) and CRC-11 (57.6 g/pl) recorded highest seed yield and were superior over the check 

(53.2 g/pl). The average contribution of first, second and third order spikes to seed yield was 27, 29 and 44% respectively for 

all the selected castor genotypes. The higher capsule number of first and third order spikes contributed to final seed yield in 

CRC-2 whereas, second and third order in CRC-9 and CRC-11. The correlation coefficient analysis revealed that all the 

yield components were highly significant and positively correlated with seed yield. Seed yield is a complex trait, it 

represents the expression of different yield components and hence selection may be done by directly attributing these traits 

for improvement of seed yield. 
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Introduction 

Castor plant (Ricinus communis L.) is an important 

non-edible oilseed crop which is cultivated in many 

tropical and subtropical regions of the world (Govaerts  

et al., 2000). India, China and Brazil are the three major 

producers of castor beans contributing around 88% of the 

world production (FAOSTAT 2011). World consumption 

of castor oil has increased more than 50% during the past 

25 yrs, on an average, the worldwide consumption of 

castor oil has increased at a rate of 7.32 thousand tons 

per year (Severino et al., 2012). Many phytochemicals 

are present in the plant tissue and seeds of castor have 

many medicinal uses (Morris, 2004). Castor oil is used 

widely in pharmaceuticals and industries. Production of 

biodiesel and bio based polyurethanes is a significant use 

for castor oil. India is largest producer of castor seed and 

constitutes about 64% of total global production. Due to 

increased global demand for castor oil, it is required to 

draw the attention for the development of new varieties 

with high yield potential as well as tolerance to biotic 

and abiotic stresses (Sujatha et al., 2008).  

Castor being a deep rooted crop, it can extract 

water from considerable depth in the soil. In India castor 
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is normally grown as rainfed crop in both kharif and rabi 

seasons. One protective irrigation either at primary or 

secondary spike development is required to avoid the ill 

effects of prolonged dry spells and it will improve the 

yield substantially. The optimal temperature range for 

good growth is between 20 and 26˚C with low humidity 

during the growing season. As seed yield is the principal 

factor and influenced by various characters directly and 

indirectly, hence it is essential to know the relationship 

between them in order to improve the yield potential 

through its components (Frageria, 1997). In this direction 

maximum utilization of the desirable characters for the 

development of an ideal genotype is important (Halilu, 

2013). Identification of significant yield contributing 

parameters are necessary for improving the yield of 

castor and towards this endeavour 12 varieties of castor 

from CRIDA germplasm were evaluated at field 

conditions along with a popular check variety. This 

identification of better lines would be helpful in the 

process of improving castor productivity and production. 

Materials and Methods 

During the kharif-2013, a field experiment was 

carried out at Hayathnagar research farm of Central 

Research Institute for Dryland Agriculture (CRIDA), 

Hyderabad with twelve CRIDA genotypes of castor viz., 

CRC-1, CRC-2, CRC-3, CRC-4, CRC-5, CRC-6, CRC-

7, CRC-8, CRC-9, CRC-10, CRC-11, CRC-12 along 

with check 48-1. The trial was sown on June 23rd in RBD 

with three replications and in each replication three rows 

of 5 m length was maintained for individual genotype. 

The spacing adopted was 0.30 m between the plants and 

1.0 m between the rows and the crop was fertilized with 

40 kg N and 30 kg P/ha. The crop was raised purely 

under rainfed conditions up to the maturity of third order 

spikes. The crop received 904.5 mm rainfall in 60 rainy 

days during the crop growth period and experienced dry 

spell of 10 days during the vegetative stage, 27 days at 

the maturation of secondary spikes and no rain event 

during initiation to maturation of tertiary spikes. In a 

total crop duration of 264 days, the average temperature 

was 23.4°C with a minimum of 8.4°C and maximum of 

38.6°C. At the time of harvest, the observations were 

recorded on five plants from each replication of 

individual genotype on effective spike length, number of 

spikes, capsule number, capsule weight, seed number and 

seed yield of three spikes orders (i.e.) primaries, 

secondaries and tertiaries.  

Results and Discussion 

The mean performance of all the castor genotypes 

for yield and its contributing traits were presented in 

Table 1, the analysis of variance in Table 2 and 

Correlation co-efficient analysis in Table 3. The 

ANOVA indicate that there is highly significant (p ≤ 

0.01) variability among all the selected castor genotypes 

for yield and its contributing traits. 

Number of spikes per plant (No. per plant) 

There is always only one primaries spike, however 

number of spikes of secondaries and tertiaries vary with 

genotype. The number of spikes for secondaries ranged 

from 4.3/pl (CRC-1) to 11.7/pl (CRC-9) whereas, for 

tertiaries it was from 4.7/pl (CRC-5) to 38.3/pl (CRC-9). 

The total spike number from the three spike orders varied 

from 13.7/pl (CRC-5) to 51/pl (CRC-9). Higher number 

of spikes was recorded with two CRIDA genotypes 

CRC-9 (25.0/pl), CRC-11(21/pl) than the check variety 

48-1 (17.8/pl). Sarwar et al. (2010), Aswani et al. (2003) 

reported that for the selection of desirable genotype, 

spike number is considered as one of 



 

       Table 1. Mean performance of yield and its components in castor genotypes- Kharif-2013 

Genotype Total seed 

weight (g/pl) 

Total Seed 

number /pl 

Effective 

Spike 

length (cm) 

Capsule  

number/pl 

Capsule 

weight 

(g/pl) 

Number of 

spikes /pl 

CRC-1 34.5 231.0 13.4 90.8 62.8 30.3 

CRC-2 73.6 370.3 21.0 133.2 121.4 36.3 

CRC-3 41.7 191.3 14.2 76.2 63.4 19.3 

CRC-4 47.7 200.2 15.2 75.3 67.7 24.3 

CRC-5 39.2 163.3 12.6 62.5 51.1 13.7 

CRC-6 41.5 213.9 19.0 79.9 58.6 27.7 

CRC-7 32.0 159.1 16.4 57.2 48.0 25.3 

CRC-8 50.6 251.3 16.6 95.5 74.9 35.3 

CRC-9 55.3 280.6 23.0 106.9 84.2 51.0 

CRC-10 40.9 183.9 15.3 74.9 59.4 28.3 

CRC-11 57.6 280.7 18.6 113.6 85.0 43.0 

CRC-12 40.9 217.0 17.9 79.6 63.4 28.0 

48-1 53.2 280.3 16.2 106.2 79.8 36.7 

 

Table 2. Analysis of variance for yield and its parameters in castor genotypes during Kharif-2013 

  Mean sum of squares  

Source DF Total seed 

weight 

Total seed 

number 

Capsule 

weight 

Capsule 

number 

ESL Number of 

spikes 

Replication 2 4.681 561.879 7.959 13.216 5.309 26.333 

Genotype 12 378.665** 10530.217** 1102.747 ** 1414.325** 26.489** 290.769** 

Error 24 55.884 390.096 22.457 30.940 1.611 10.167 

CV(%)  15.96 8.49 6.70 6.28 7.52 10.38 

*significant at 0.05 level,   **significant at 0.01 level  

Table 3. Correlation of castor genotypes for yield and its components during kharif-2013 

*significant at 0.05 level; **significant at 0.01 level 

the desirable yield component in castor seed yield 

improvement. 

Effective spike length (ESL-cm) 

The effective spike length (ESL) for all the 

genotypes was recorded for all the three spike orders. 

The ESL of primaries varied from 18.1 cm (CRC-5) to 

29.7 cm (CRC-2), secondaries from 5.5 cm (CRC-10) to 

27.4 cm (CRC-9) and tertiaries from 5.5 cm (CRC-1) to 

21.6 cm (CRC-2). Thus, the overall ESL of all the three 

spike orders varied from 12.6 cm (CRC-5) to 23.0 cm 

(CRC-9). Thus, among the selected twelve genotypes 

seven genotypes were found to be superior over 48-1 

 

No. of spikes ESL Capsules No. Capsules wt SN SW 

No. of spikes 
1.000      

ESL 
0.781** 1.000     

Capsules No. 
0.775** 0.634** 1.000    

Capsules wt 
0.642** 0.641** 0.945** 1.000   

SN 
0.740** 0.673** 0.986** 0.966** 1.000  

SW 
0.622** 0.653** 0.899** 0.965** 0.914** 1.000 
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with higher ESL (Table 1). It was observed that from 

primaries to tertiaries there is decrease in ESL and 

increase in spike number. Sarwar et al. (2008) concluded 

that spike length can be considered as one of the yield 

contributing parameters for the selection of high yielding 

varieties.  

Capsule number/plant 

The total number of capsules of primaries varied 

from15.5 (CRC-3) to 34.0 (CRC-2), the secondaries from 

13.4 (CRC-4) to 50.3 (CRC-11), and the tertiaries from 

18.2 (CRC-5) to 53.9 (CRC-2). The total number of 

capsules per plant from three spike orders ranged from 

57.2 (CRC-7) to 133.2 (CRC-2), whereas the check 

variety recorded 106.2. Based on the total capsule 

number, three CRIDA castor genotypes (i.e.) CRC-2, 

CRC-11 and CRC-9 produced higher number of capsules 

than the check (Table 1). Capsule number is reported as 

one of the major yield contributing character in castor 

crop (Lakshmamma et al., 2005). 

Capsule weight (g/pl) 

The total capsule weight of primaries varied from 

10.4 g/pl (CRC-7) to 32.8 g/pl (CRC-2),  secondaries  

from 9.6 g/pl (CRC-4) to 32.8 g/pl (CRC-9) and tertiaries 

from 15.3 g/pl (CRC-5) to 56 g/pl (CRC-2) and the 

pooled up weight of capsules ranged from 48 g/pl (CRC-

7)  to 121.4 g/pl (CRC-2). The capsule weight of CRC-2 

(121.4 g/pl), CRC-11 (85 g/pl) and CRC-9 (84.2 g/pl) 

was higher than the check 48-1 (79.8 g/pl). Hafiz et al. 

(2012) concluded that capsule weight was vital 

component in realizing the seed yield in castor.  

Total seed number per plant 

The total seed number of primaries ranged from 

36. (CRC-3) to 86.7 (CRC-2) and secondaries it ranged 

from 35.4 (CRC-4) to 131 (CRC-11) whereas, for 

tertiaries it varied from 42.5 (CRC-5) to 196.6 (CRC-2). 

The total seed number of the genotypes ranged from 

159.5 (CRC-7) to 370.3 (CRC-2). As the number of 

spikes and capsules are increasing from primaries to 

tertiaries, similar trend was also recorded for seed 

number. Earlier reports of Koutroubas (2000) revealed 

that in castor more number of seeds are produced with 

more number of capsules. 

Total seed yield (g/pl) 

The seed yield of primaries varied from 7.5 g/pl 

(CRC-12) to 17.0 g/pl (CRC-2), for secondaries it ranged 

from 6.6 g/pl (CRC-4) to 21.9 g/pl (CRC-11) and for 

tertiaries the range was from 11.1 g/pl (CRC-5) to 39.3 

g/pl (CRC-2). Among the 12 genotypes of CRIDA, 

CRC-2 (73.6 g/pl), CRC-9 (55.3 g/pl), CRC-11 (57.6 

g/pl) recorded higher seed yield than the check 48-1 

(53.2 g/pl). Though seed number increased at higher 

spike orders, the improvement in seed weight was not 

observed in all the genotypes. The contribution of 

individual spike order to total seed yield varied with the 

genotypes. Seed weight of primaries and tertiaries were 

highest in CRC-2 whereas, the contribution of 

secondaries and tertiaries were high in CRC-9, CRC-11 

and 48-1. Thus, from the overall results for all the 12 

genotypes, it was observed that each genotype is unique 

for their yield contributing traits. The genotypes CRC-2 

and CRC-4 recorded higher values for all the yield 

parameters of primaries. Though seed yield of primaries 

recorded lower with CRC-9 and CRC-11, it is interesting 

to observe that the final seed yield of these two 

genotypes was more than the check, which was mainly 

due to the higher contribution of secondaries and 

tertiaries. Similarly, CRC-11 recorded higher values for 

all the yield characters due to higher spike number in 
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these two orders in spite of lower ESL. Thus, due to the 

increase in number of spikes, capsule number, capsule 

weight and seed number in these two orders the seed 

yield of CRC-9 and CRC-11 increased.  

Whereas, the other high yielding genotype CRC-2, 

the primaries and tertiaries seed yield and yield 

components were higher. Sarwar et al. (2010) opined that 

the selection of these characters may be attributed for 

increasing the seed yield in castor. In castor crop the 

contribution of first, second and third order spikes to the 

final seed yield vary due to the genotype, environmental 

(Fanan et al., 2009; Neto et al., 2009; Zuchi et al., 2010a, 

b; Vallejos et al., 2011) and location factors (Amibiku et 

al., 2012). The increase in yield of one component does 

not result in increase of seed yield as other traits also 

compensate the final yield (Fanan et al., 2009; Zuchi et 

al., 2010 b). The correlation studies for all the genotypes 

for its yield components were highly significant (p ≤ 

0.01) and positively correlated with each other (Table 3). 

Seed yield was positively and significantly correlated 

with number of spikes per plant (0.622**, Hafiz et al., 

2012), ESL (0.609**, Lakshmamma et al., 2005; Sarwar 

et al., 2008), capsule number (0.899**, Dorairaj et al., 

1973) and capsule weight (0.965**, Lima et al. (1998) 

and seed number (0.914** Moshkin, 1986) in castor. 

Hence, all these traits may be directly attributed for the 

improvement of seed yield and important in the selection 

of better genotypes in castor (Johnson, 1955; Sarwar and 

Haq, 2005, 2006).   

Conclusion 

The present study revealed that there was a 

variability for number of spikes ESL, capsule number, 

capsule weight, total seed number and seed weight 

among the selected genotypes and were significantly and 

positively correlated with the seed yield. It can be 

concluded that these elite traits can be taken into 

consideration in the selection of high yielding varieties 

for the castor genotypes under rainfed conditions. 

Acknowledgement 

  We acknowledge the Director, CRIDA and Head, 

Division of Crop Sciences for providing both field and 

lab facilities to conduct experiments.   

References 

Abimiku OE, Azagaku ED, Ndor E (2012).  Genetic 

Variability and Correlation Studies in Some 

Quantitative Characters in Castor (Ricinus 

communis L.) Accessions. Asian J Agric Sci 4(6): 

368-372. 

Aswani K, Sangwan RS, Jatasra DS (2003). Correlation 

and path coefficient analysis in castor (Ricinus 

communis L.) under dryland conditions. Ind J 

Dryland Agric Res Development 18: 89-91. 

Dorairaj SM, Kandasami M, Palaniswamy S, Varisai S 

(1973). Correlation studies in Ricinus communis L. 

within inbreds and hybrids. Madras Agric J 60 (9-

12): 1481-1485. 

Fanan S, Medina PF, Camargo MBP (2009). Description 

of agronomic characteristics and harvest time 

evaluation in the yield of castor bean cultivar IAC 

2028. Bragantia 68: 415-422. 

FAO (2011). FAOSTAT. Food and Agriculture 

Organization of the United Nations, Rome, Italy. 

Frageria MS, Kokli UK (1997). Correlation studies in 

tomato. Haryana J Hort Sci 25: 158-160. 

Govaerts R, Frodin DG, Radcliffe-Smith A (2000). 

World checklist and bibliography of 

Euphorbiaceae (with Pandaceae), Redwood Books 

Limited, Trowbridge, Wiltshire. 



Sowmya et al., 2015 

www.currentsciencejournal.info 

Hafiz Munir Ahmed, Ghulam Sarwar, Muhamad Ahsan 

ul Haq (2012). Genetic variability and 

interdependence of morphological traits in castor 

bean (Ricinus communis L.) mutants. 

Songklanakarin J Sci Technol 34(3): 279-286. 

Halilu AD, Aba DA, Ogunwole JO (2013). Genetic 

variability, genetic gain and relationships of yield 

and yield components in castor (Ricinus communis 

L.). RRBS 7(5): 181-186. 

Johnson HW, Robinson HF, Comstock RE (1955). 

Estimates of genetic and environmental variability 

in soyabean. Agron J 47: 314-318. 

Koutroubas SD, Papakost DK, Doitsinis A (2000). Water 

Requirements for Castor Oil Crop (Ricinus 

communis L.) in a Mediterranean Climate. J Agron 

Crop Sci 184: 33-41. 

Lakshmamma P, Lakshmi P, Chandra Mohan Y, 

Lavanya C (2005). Genetic Variability and 

Character Association in Castor (Ricinus 

communis L.). Natl J Pl Improv 7(2): 122-126. 

Lima EF, Santos J, Dos W (1998). Genotypic, 

phenotypic and environmental correlations among 

agronomic characteristics of castor bean (Ricinus 

communis L.). Revista de Oleaginosase Fibrosas 2: 

147-150. 

Morris JB (2004). Phytochemical traits in the genetic 

resources of castor bean. Current Topics Plant Biol 

5: 63-67. 

Moshkin VA (1986). Castor, Oxford Press, New Delhi, 

India, pp 315. 

Neto MAD, Tavora FJAF, Crisostomo LA, Diniz BLMT 

(2009). NPK fertilization and sowing time for 

castor plant. I-Production and yield components. 

Revista Ciencia Agronomica 40: 578-587. 

Sarwar G, Ahmed HM, Hussain J (2010). Evaluation of 

castor bean (Ricinus communis L.)  mutants for 

genetic parameters and cluster analysis. J Agric 

Res 48(3): 289-301. 

Sarwar G, Boota CM (2008). Evaluation of castor 

(Ricinus communis L.) induced mutants for 

possible selection in the improvement of seed 

yield. Span. J Agric Res 6(4): 629-634. 

Sarwar G, Haq MA (2006). Evaluation of sesame 

germplasm for genetic parameters and disease 

resistance. J Agric Res 44:  89-96. 

Sarwar G, Haq MA (2005). Radiation-induced variability 

for the improvement of yield and yield 

components in sesame (Sesamum indicum L.). 

Sesame and Safflower Newsletter 20: 42-47. 

Severino LS, Auld DL, Baldanzi M, Candido MJD, Chen 

G, Crosby W, He X, Tan D, Lakshmamma P, 

Lavanya C, Machado OLT, Mielke T, Milani M, 

Miller TD, Morris JB, Morse SA, Navas AA, 

Soares DJ, Sofiatti V, Wang ML, Zanotto MD, 

Zieler H (2012). A Review on the Challenges for 

Increased Production of Castor. Agron J 104: 853. 

Sujatha M, Reddy TP, Mahasi MJ (2008). Role of 

biotechnological interventions in the improvement 

of castor (Ricinus communis L.) and Jatropha 

curcas L. Biotechnol Adv 26: 424-435. 

Vallejos M, Rondanini D, Wassnera DF (2011). Water 

relationships of castor bean (Ricinus communis L.) 

seeds related to final seed dry weight and 

physiological maturity. Eur J Agron 35: 93-101.  

Zuchi J, Bevilaqua GAP, Sediyama CS, Zanuncio JC 

(2010a). Variation on castor seed quality and size 

by sowing time and floral order. Revista Ciencia 

Agronomica 41: 403-408.  



Sowmya et al., 2015 

www.currentsciencejournal.info 

Zuchi J, Zanuncio JC, Bevilaqua GAP, Peske ST, Silva 

SDA (2010b). Castor yield components according 

to floral order and sowing season in the Rio 

Grande do Sul State. Revista Ciencia Agronomica 

41: 380-386. 


