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Abstract - A field experiment was carried out during wet season (August 2016 to February 2017)at Water Management 
Research Block, Department of Agronomy, Agricultural College and Research Institute, Tamil Nadu Agricultural 
University, Madurai. The soil of the experimental field was sandy clay loam and experiment was laid out in Randomized 
Block Design (RBD), comprised of eight treatments were replicated thrice viz., G1 - 150 × 120 cm (5,555.55 plants/ha), G2 - 
120 × 120 cm (6,944.44 plants/ha), G3 - 120 × 90 cm (9,259.25 plants/ha), G4 - 120 × 60 cm (13,888.88 plants/ha), G5 - 90 × 
90 cm (12,345.67 plants/ha), G6 - 90 × 60 cm (18,518.51 plants/ha), G7 - 90 × 45 cm (24,691.35 plants/ha), G8 - 75 × 75 cm 
(17,777.77 plants/ha).Among the different spacing tried, wider spacing of 120 × 120 cm was highly influenced the yield 
components viz., the total number of productive spikes,total number of capsule spike-1,seed weight which finally reflected on 
seedand oil yield. A conducive environment under wider spacing flavours better growth and yield parameters which finally 
resulted in increased seed and oil yield as compared to narrow spacing of 75 × 75 cm. 
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I. INTRODUCTION 
 
Castor (Ricinuscommunis L.) a fast growing C3 plant 
of indeterminate type, native of tropical Africa 
(Weiss, 1971), is an important member of 
Euphorbiaceous family. Among the nine cultivated 
oilseed crops, castor is the most important non - 
edible industrial oilseed crop grown across the world 
in tropical, sub-tropical and warm temperate region. 
It has great industrial and commercial value. Castor 
oil has multifarious applications in production of 
wide industrial products ranging from medicines, 
aviation fuels, fuel additives, biopolymers and bio-
diesel (Prasad, 2012). 
India is the world’s largest producer of castor 
contributing to around 85% of world’s total 
production and dominating the global trade with a 
share of more than 9% from the country. India 
produces around 10 lakh tones of castor seed and 
around 5.5 lakh tones of castor oil. Also it meets 
more than 80% of the demand of castor oil, thereby 
enjoying a dominant position in the world castor 
scenario. (Anon, 2015). 
In many states of India, castor is grown as a low input 
dry land crop. Mostly used as a border or inter crops, 
where its drought - hardy nature helps to provide as 
cash crop for the farming community. The castor 
growth is severely limited by water and nutrient 
supply and cultivated as rainfed as well as irrigated 
crop. The optimum plant population of castor which 
provides the best environment to the plant to express 
its full potential and ensure minimum competition 
among the plants that makes better use of resources 

resulting in a yield advantage. Thus, response of 
castor under varied spacing (inter and intra row 
spacing) was studied to get increased productivity 
and higher production through maximum harvest of 
solar radiation. 
 
II. MATERIALS AND METHODS 
 
A field experiment was carried out during wet season 
(August 2016 to February 2017) in Water 
Management Research Block, Department of 
Agronomy, Agricultural College and Research 
Institute, Tamil Nadu Agricultural University, 
Madurai. The soil of the experimental field was sandy 
clay loam in texture, taxonomically classified as 
TypicUdicHaplustalf with pH- 7.4, Organic carbon - 
0.48 %, EC - 0.42 dS m-1. 
The experiment was laid out in Randomized Block 
Design (RBD), comprised of eight treatments were 
replicated thrice viz., G1 - 150 × 120 cm (5,555.55 
plants/ha), G2 - 120 × 120 cm (6,944.44 plants/ha), G3 
- 120 × 90 cm (9,259.25 plants/ha), G4 - 120 × 60 cm 
(13,888.88 plants/ha), G5 - 90 × 90 cm (12,345.67 
plants/ha), G6 - 90 × 60 cm (18,518.51 plants/ha), G7 - 
90 × 45 cm (24,691.35 plants/ha), G8 - 75 × 75 cm 
(17,777.77 plants/ha).The castor hybrid YRCH 1 was 
used as a test cultivar sown on 21.08.2016. The 
recommended dose of fertilizer was followed 
90:45:45 NPK / ha, Full dose of phosphorus and 50% 
N and K was applied as basal at the time of sowing 
and remaining N and K was applied in two equal 
splits at 30 and 60 days after sowing of castor. The 
cultural and agronomic practices with adequate 
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irrigation were followed as per the recommendations 
of crop production guide (CPG, 2012). Five plants 
were randomly selected from net plot area and 
tagged. Biometric observations were recorded at 

different growth stages viz., 45, 90, 135 DAS and at 
harvest stages. Observations on plant, yield attributes 
and yield were recorded during this study. 

 
III. RESULTS AND DISCUSSION 
 

 
Table 1. Effect of crop geometry on yield components of Hybrid castor 

*Mean - Average of Primary, Secondary and Tertiary spikes 
 
Total number of productive spikes / plant 
The total no. of productive spikes which includes a 
primary raceme is developing in the primary stem; 
secondary racemes are in the apex of secondary 
branches, and so on. Developing new branches and 
racemes can continue indefinitely due to the 
indeterminate nature of castor. The effect of spacing 
on primary, secondary, and tertiary racemes were 
studied under this experiment. However, there is no 
evidence that racemes of different orders have any 
morphological or physiological distinction. Among 
the different spacing tried, 120 × 120 cm is 
remarkably influenced the total number of productive 
spikes and recorded the highest (19.83/plant). It was 
followed by the spacing of 150 × 120 cm and 120 × 
90 cm which registered productive spike nos. of 
16.40 and 17.60 respectively. The lower number of 
productive spikes (10.60) was registered in 75 × 75 
cm. 
The reduction in the no.of productive spikes in the 
narrow spacing might be associated with more 
competition between plants as evidenced by the 
smaller number of racemes per plant. However, the 
number of racemes per plant increased as the row 
spacing increased. Further, the reduction of the 
number of plants per unit area had a more significant 
influence on the spike no’s due to lesser competition 
for the resources among the populations. The impact 
of first, second, and third racemes on yield attributes 
are also influenced by genotype, environmental and 
management factors. (Zuchi et al., 2010 ;Vallejos et 
al., 2011) 
Mean length of spike / plant (cm) 
Several studies reported that the contribution of 
primary racemes to the total seed yield was found to 
vary from 14 to 69%. Thus, the contribution of each 
raceme seems not to be a fixed trait, but rather a 

consequence of the growing conditions that each 
raceme experienced. Longer and favorable growing 
conditions are associated with a higher contribution 
of secondary and tertiary racemes. 
 
Among different spacing, 150 × 120 cm was highly 
influenced the mean length of spike / plant and 
recorded 44.38 cm. This was followed by 120 × 120 
cm and 120 × 90 cm which registered the spike length 
of 43.22 cm and 42.10 cm respectively. The lowest 
spike length of 33.82 cm was recorded in the spacing 
of 75 × 75 cm. Whenever the plants are more widely 
spaced, there is a larger area for light interception and 
lower competition or interference among them. Thus, 
photo assimilate production is higher, and plants 
display the appropriate architecture, which allows 
them to express their potential by forming more 
spikes and length (Bizinotoet al., 2010; Kittock; 
Williams, 1970). 
Mean no. of capsules / spike 
The mean number of capsule/spike was the highest 
(73.92) under 120 × 120 cm and it was followed by 
150 × 120 cm (71.89). The lowest number of capsule 
(49.37) was registered at 75 × 75 cm. The more 
capsules nos/spike in wider spacing might be due to 
effective utilization of growth resources by each and 
every component of plant parts as compared to 
narrow spacing where plants might have suffered due 
to mutual shading in case of adjoining rows and 
higher plant density resulted in reduced no. of 
capsules and seed weight. It is corroborating with 
findings of Singh and Verma et al. (1999) and Singh 
et al. (2009) in lentil. 
Mean Seed weight 
Mean weight of seeds / spike on the effect of plant 
population and row spacing were not much 
influenced as seen in number of spike per plant and 
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capsules nos./spike. Among spacing, 150 × 120 cm 
was registered the highest seed weight of 48.90 g and 
it was on par with 120 × 120 cm. The least weight of 
seeds / spike (35.78 g) was observed in 75 × 75 cm. 
More no. of productive spikes and capsule no. under 
wider spacing might have contributed enhanced seed 
weight. 

Castor seed yield and stalk yield (kg ha-1) 
Optimizing planting population is an inexpensive 
practice that can significantly increase castor seed 
yield. However, the optimum plant population was 
influenced by the genotype, environmental conditions 
and management practices. 

 

 
Table 2. Effect of crop geometry on Seed yield (kg ha-1), stalk yield (kg ha-1), Oil content (%) and oil yield (kg ha-1) of hybrid castor 

 
Castor seed yield was significantly influenced by 
crop geometry. Among the different spacing, 120 × 
120 cm was recorded the highest seed yield of 2154 
kg ha-1.and it was followed by 120 × 90 cm and 150 × 
120 cm which recorded the seed yield of  2011 kg ha-

1and 1826 kg ha-1 respectively. The lowest yield 
(1003 kg ha-1)was registering with 75 × 75 cm. 
Crop geometry increased the seed yield of castor 
under wider spacing than closer planting. This might 
be due to better availability of resources which 
enhanced the yield parameters viz., number of 
productive spikes / plant, number of capsules / spike, 
number of seeds / spike, length of spike etc. Further, 
the effective utilization solar energy enhanced the 
photo assimilates and exploited their full potential of 
plant leads to higher yield. Similar results were 
reported by Parameswariet al. (2003) and Kantwaet 
al. (2006) in pigeon pea. The significant increase in 
yield of castor under wider row spacing might be also 
due to least competition for solar energy, water and 
nutrients. These results are conformity with Porwalet al. 
(2005); and Chauhan and Singh (1994) in castor.The 
lowest seed yield was recorded under closer spacing 
of 75 x 75 cm. This was due to more competition 
between plants reflected on decreased yield components 
resulted in lesser yield. This is in agreement with the 
findings of Kathirvelan (2017) in Castor Hybrid DCH 
519. 
Similar trend was also observed in recording stalk 
yield of castor showed that wider spacing registered 
higher stalk yield as compared to closer spacing.  
These results are conformity with the findings of 
Patel et al. (2009) in castor. 
Oil content (%) 
In this study, oil content was not significantly 
affected by neither inter or intra row spacing and the 

differences among treatments were not much 
influenced. Similar report was given by Kittock 
Williams 1970. 
 
Oil yield (kg ha-1) 
The oil yield was highly influenced by different crop 
geometry. The highest oil yield (988 kg ha-1.) was 
obtained with the spacing of 120 × 120 cm followed 
by 120 × 90 cm and 150 × 120 cm which registered 
the oil yield of 915 kg ha-1 and 839 kg ha-

1respectively. The minimum oil yield (442 kg ha-1) 
was recorded under 75 × 75 cm. 
Higher oil production under wider spacing as 
compared with narrow spacing might be due to 
harvesting more solar energy, equitably distribution 
and utilization of resources leads to higher 
photosynthetic production and also the  plant displays 
the appropriate architecture under wider spacing for 
expressing their full production potential which 
ultimately reflected on increased oil yield. 
 
CONCLUSIONS 
 
The experimental results enlightened that there was 
remarkable variations on the productivity of castor 
(YRCH 1) due to adoption wider spacing of 120 × 
120 cm which provides favorable environment for 
better growth, yield components and finally increased 
seed and oil yield as compared to narrow spacing. 
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