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ABSTRACT 
 

The study attempted to analyses the response of four varieties of castor bean to pruning lateral branches. A 
trial was conducted at the Agricultural Research Station of Saatlo in Urmia, Iran, during 2010 growing season. 
The experimental design was split plots, arranged in randomized complete block with three replications. The 
main plots were varieties of castor bean (i.e. 80-23, 80-29, 80-12-1, and 80-17), and sub plots included three 
types of pruning (i.e. no pruning, pruning of two lateral branches, and pruning of four lateral branches). The 
plant characteristics were studied in terms of the number of seeds in main panicle, seed weight in per plant, 
weight of capsules in main panicle, panicle weight in per plant, weight of per plant and growing degree days. 
Results of the data review showed that, the effect of varieties was significant on all of characteristics. Also, the 
effect of pruning was significant on weight of capsules in main panicle and growing degree days and interaction 
of factors (variety×pruning) was significant on the number of seeds in main panicle and growing degree days. 
Among the different varieties of castor bean, 80-12-1 variety had the highest yield components. Our results 
showed that, variety of 80-12-1 and pruning of four lateral branches in this region recommended for cultivation. 
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Introduction 
 

Castor bean (Ricinuscommunis L.) a fast 
growing C3 plant native of tropical Africa [14] also 
known as castor oil bean, mole bean and wonder tree, 
is a member of Spurge family (Euphorbiaceae) and 
also grown as anornamental plant in many countries 
of Asia, Centraland North America, Africa and 
Europe [6]. In world trade,India is the largest castor 
oil producer, representing 85% ofproduction, 
followed by China and Brazil [14]. 

New castor plant varieties (inbred lines or 
hybrids) that combine a high seed and oil yield and 
desirable morphological characteristics for 
mechanical harvesting have been developed over the 
past few years in world. The yield of these varieties 
reported in the literature varied from 2000 to 2620 
kg.ha−1 in France [2], and 1500 to 2500 kg.ha−1 in 
Italy [10]. Shahin [12] morphological diversity of 
castor studied in Egypt and said that many of the 
morphological characteristics of the native varieties 
are different. 

Pruning is seen as an important 
managementpractice in plants in the production of 

crops. It renews the plant, providesstimulus for 
vegetative growth to divert storedenergy for 
production of growingshoots, corrects pastdefects in 
bush architecture, maintains ideal frameheight for 
economic plucking, improves bush hygiene, and 
reduces the incidence of pests and diseases [3]. The 
main effect of pruning hasbeen studied on 
carbohydrate movement to storage regions inlower 
parts of the plant [16,4,11,]. Pruning native plants 
canenhance seed dry weight, therefore leaf area 
would be increased which leads to more 
photosynthesis and seedstorage materials [1,5] with 
the manipulation of the castor bean growth through 
the pruning at different planting densities 
concludedthatthe nipping of the apical shoot at the 
6th; 10th and 14th node of the main stem reduced the 
plant height, but it did not affect seed yield. Tea 
plants are pruned to obtain a giventable form and 
height, to eliminate unnecessary anddiseased 
branches, to rejuvenate the tea plants, and toobtain 
healthier and better quality tea plants [15]. 

The aim of this study was to quantify the 
response of four varieties of castor bean to pruning 
lateral branches. 



3595 
Adv. Environ. Biol., 5(11): 3594-3598, 2011 

 

 
 

Materials and Methods 
 

This experiment was conducted at the 
Agricultural Research Station of Saatlo in Urmia, 
Iran, (37°44'18"N Latitude and 45°10'53"E 
longitude), at an elevation of 1338 m above mean sea 
level during the 2010 growing season. Average 
rainfall in this growing season was 2.32 mm and 
average temperature was nearly 61.18°C. The soil 
type was Clay loam with pH 7.9 and 0.56 average 
organic matter concentration. The 0-40 cm soil layers 
contained 0.011 % nitrogen, 4.8 mg.kg-1 phosphorus 
rate and 335 mg.kg-1 potassium exchanges. 
Experimental design was a split plot, completely 
randomized block design with three replications. The 
main plots were varieties of castor bean (i.e. 80-23, 
80-29, 80-12-1, and 80-17), and sub plots included 
three types of pruning (i.e. no pruning, pruning of 
two lateral branches, and pruning of four lateral 
branches). Planting as the row and each plot 
consisted of 4 rows, 6 m in length, interrow spacing 
was 100 cm and interplant spacing was 60 cm. To 
determine the effect of treatments, 2 border rows in 
each plot considered as sidelines and the plants of 
middle 2 rows harvested and after drying plants at 
the outdoor, panicle weight in per plant, weight of 
capsules in main panicle, seed weight in per plant 
and number of seeds in main panicle measured. After 
separating grain from straw, the straw remaining 
were dried in a dry oven at 75oC for 62 hours, and 
weighted. Then total biomass (sum of grain and 
straw) was obtained. To calculate the growing degree 
days (GDD) following formula was used: 

 

 
 
Tmax is the maximum degree of day, Tmin is the 

minimum degree of day and Tbasse is the optimum 
degree of day. 

The data were processed by analysis of the 
variance (ANOVA) and analyzed with SAS program 
and we used Excel software for drawing of charts. 
The means were compared using the DUNCAN test. 

 
Results and Discussion 

 
Number of Seeds in Main Panicle: 
 

Number of seeds in mainpanicle was showed 
significant difference between varieties 
andinteractionof variety and pruning (p<0.01). Main 
effect of pruning had no significant effecton this trait 
in castor bean (Table 1). The mean comparison 
showed that, maximum number of seeds in 
mainpanicle (216.11 seed) was observed in 80-12-
1varietybecause of geneticsuperiority produced 
stronger mainpanicle, and minimum number of seeds 
(80.22 seed) was observed in 80-29 variety (Table 2). 
Also, Mean comparison of theinteraction 

oftwofactors (variety andpruning) indicatedthat, 
maximum number of seeds in main panicle was 
observedin 80-12-1 variety with pruningof 
4lateralbranches and minimum number was 
observedin 80-29 variety with nopruning (Fig. 1). 
Number of seeds in mainpanicle had significant and 
positive correlationwithall thetraitsin the1% level 
(Table 3). Pruning of 4 lateral branches in 80-12-1 
variety had most effectiveon themainpanicle in this 
plant and thelengthandweight ofthispanicle 
increased. In castor plant, the number of seeds in 
main panicle is a major component in grain yield, 
and if this trait increases, the number of seeds in per 
plant increase too [9]. 

 
Seed Weight in Per Plant: 
 

Variety factor showed significant difference for 
seed weight in per plant (p<0.01). In contrast, 
pruningfactorandinteractionsofvariety and pruning 
had nosignificant effect on seed weight in per plant 
in castor bean (Table 1). Mean comparison effect of 
variety on this traitindicatedthat, maximum seed 
weight in per plant (261.56 g) was in 80-12-1 
variety,because of geneticsuperiority among the 
different varieties, and minimum weight (154.17 g) 
was in 80-17 variety (Table 2). Seed weight in per 
plant had significant and positive correlation with all 
thetraitsin the1% level(Table 3).Totally number of 
seeds in per plant reduced the total weight of seeds in 
per plant increases. Seed weight in per plant of 
different varieties, depending on genetic 
characteristics and weather conditions can be 
different [8]. 
 
Weight of Capsules in Main Panicle: 
 

Weight of capsules in main panicle was showed 
significant difference between variety and pruning 
factors in 5% probability level, butinteraction 
between them had nosignificant effecton this 
trait(Table 1). Mean comparison effect of variety on 
this trait indicatedthat, maximum weight of capsules 
in main panicle (91.88 g) was in 80-12-1 variety, 
because of geneticsuperiority produced stronger 
mainpanicle and many capsules, and minimum 
weight (43.05 g) was in 80-29 variety (Table 2). 
Mean comparison effect of pruning on this trait 
indicatedthat, pruningof 4lateralbranches (73.91 g) 
showed maximum weight of main panicle and no 
pruning (60.45 g) showed minimum weight of main 
panicle (Table 2). Weight of capsules in main panicle 
had significant and positive correlationwithall 
thetraitsin the1% level (Table 3). In general, the main 
effect of pruning lateral branches in castor plant was 
on main panicle, and between the treatments of 
pruning, pruning of 4 lateral branches had most 
effect on main panicle of 80-12-1 variety and 
increased weight capsules in this panicle. 



3596 
Adv. Environ. Biol., 5(11): 3594-3598, 2011 

 

 
 

bc

f

bc

cd

bc

ef

ab

cde

bc

ef

a

def

0

50

100

150

200

250

300

80-23 80-29 80-12-1 80-17

N
um

be
r o

f 
se

ed
s 

in
 m

ai
n 

pa
ni

cl
e

Varieties of castor
No pruning

Pruning of 2 lateral branches

Pruning of 4 lateral branches

 
Fig. 1: Comparison of interaction of castor bean varieties and pruning on number of seeds in mainpanicle. 

 
Fig. 2: Comparison of interaction of castor bean varieties and pruning on growing degree days. 

  
Panicle Weight in Per Plant: 
 

Variety factor showed significant difference for 
panicle weight in per plant (p<0.05). In contrast, 
pruningfactorandinteractionsofvariety and pruning 
had nosignificant effect on panicle weight in per 
plant in castor bean (Table 1). The mean 
comparisonshowedthat, maximum panicle weight 
(162.56 g) was in 80-12-1 variety, and minimum 
panicle weight (97.56 g) observed in 80-17 variety 
(Table 2). Panicle weight in per plant had significant 
and positive correlationwithall thetraitsin the1% 
level(Table 3). The higher panicle weight in per plant 
in 80-12-1 variety was due to genetic superiority in 
connection with this character. Also the better use of 
environmental conditions in this variety has been 
developed to improve and play an important role for 
increase panicle weight in per plant. 
 
Weight of Per Plant: 
 

Weight of per plant, was showed significant 
difference between varieties in 5% probability 
level.In contrast, pruning factorandinter action 

between factors (variety and pruning) had 
nosignificant effecton this trait in castor bean (Table 
1). The mean comparisonshowedthat, maximum 
weight of per plant (1206.2 g) was in 80-12-1variety, 
and minimum weight of per plant (595.3 g) was in 
80-17 variety (Table 2). Weight of per plant had 
significant and positive correlationwithall thetraitsin 
the1% level(Table 3).More weight of per plant in 80-
12-1 variety is becauseof the better uses of 
environmental conditions, improves the growing and 
increase leaf area duration. Finally in this variety 
increased the total weight of the plant. 
 
Growing Degree Days (GDD): 
 

Analysis of variance showed that, the variety 
and pruning factors and interaction of them had 
significant difference on growing degree daysin 1% 
probability level (Table 1). The mean 
comparisonshowedthat, maximum GDD (1647.68 
degree) was in 80-12-1variety, and minimum GDD 
(1585.60 degree) was in 80-17 variety (Table 2). 
Mean comparison effect of pruning on this trait 
indicatedthat, maximum GDD (1624.02 degree) 
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obtained for pruningof 4lateralbranches,and 
minimum GDD (1599.82 degree) obtained for no 
pruning (Table 2). Also, mean comparison 
oftheinteraction betweenfactors (variety andpruning) 
indicatedthat, maximum GDDobtainedfor 80-12-1 
variety with pruningof 4lateralbranches and 
minimum GDD obtainedfor 80-17 variety with 
nopruning (Fig. 2). One of the conventional systems 
of thermal parameters is growing degree days [13]. 
Since the castor phenology dependent on severely 
temperature, the concept of growing degree days is 
important. In this experiment, the 80-12-1 variety 

had maximum growth period to other varieties of 
castor. GDD in serotinous varieties (80-12-1) is more 
than the early varieties (80-17), consequently late 
varieties in during the growing season, need to more 
GDD to complete their growing. Also pruning of 
lateral branches increased the growing period. Long 
maturity period after pruning lateral branches in 
castor bean maybe due to flow more photosynthetic 
material to rest of the plant. Dwyer et al., [7] in their 
studies on maize found that, GDD amount from 
planting to physiological maturity in late hybrids is 
more than early hybrids. 

 
Table 1: Results of analysis of variance (mean squares) treatments in castor bean. 

Source of 
variation 

d.f. 
Number of 
seeds in main 
panicle 

Seed weight in 
per plant (g) 

Weight of 
capsules in main 
panicle (g) 

Panicle weight 
in per plant (g) 

Weight of per 
plant (g) 

Growing 
degree days 
(GDD) 

Rep 2 11042.69 ns 6715.56 ns 1845.67 ns 1217.42 ns 99824.33 ns 2.5 ns 
Varieties  3 31785.96** 25621.69** 5243.04* 9713.89* 568480.88* 7734.59**

Error (a) 6 2404.76 2495.85 720.27 1322.03 98794.55 1.11 
Pruning  2 975.36 ns 698.52 ns 596.54* 597.54 ns 1132.33 ns 1757.5** 
V×P 6 1797.87** 1117.98 ns 287.51 ns 974.79 ns 75183.88 ns 107.51** 
Error (b) 16 326.83 815.58 124.63 627.2 76461.83 1.46 
CV (%)  11.91 13.91 16.92 19.46 29.81 0.75 

*, **, ns, Significant at P= 0.05, P= 0.01 and non-significant, respectively. d.f. degree of freedom. 
 
Table 2: Mean comparison ofvarietiesofcastor bean andpruningontraits. 

Studied factors 
Number of 
seeds in 

main panicle 

Seed weight 
in per plant 

(g) 

Weight of 
capsules in main 

panicle (g) 

Panicle 
weight in per 

plant (g) 

Weight of per 
plant (g) 

Growing 
degree days 

(GDD) 
Varieties       
80-23 180.88 b 239.61 a 81 a 150.89 a 947.6 a 1624.28 b 
80-29 80.22 d 165.50 b 43.05 b 103.61 b 960.2 a 1590.63 c 
80-12-1 216.11 a 261.56 a 91.88 a 162.56 a 1206.2 a 1647.68 a 
80-17 129.66 c 154.17 b 47.94 b 97.56 b 595.3 b 1585.6 d 
Pruning types       
No pruning 144.08 b 198.33 a 60.45 b 127.83 a 933.8 a 1599.82 c 
Pruning of 2 lateral 
branches 

149.41 ab 213.42 a 63.54 b 136.08 a 916.2 a 1612.3 b 

Pruning of 4 lateral 
branches 

161.66 a 203.88 a 73.91 a 122.04 a 932 a 1624.02 a 

In each section, means followed by the same letter within colums are not significantly different (p≤0.05) according DUNCAN test. 
 
Table 3: Correlation coefficients of traits in thecastor bean. 

Treatments 
Number of 

seeds in 
mainpanicle 

Seed 
weight in 
per plant 

(g) 

Weight of 
capsules in 

main panicle 
(g) 

Panicle 
weight in per 

plant (g) 

Weight of 
per plant 

(g) 

Growing 
degree 
days 

(GDD) 
Number of seeds in mainpanicle 1      
Seed weight in per plant 0.94** 1    
Weight of capsules in main panicle 0.93** 0.97** 1   
Panicle weight in per plant 0.81** 0.87** 0.86** 1  
Weight of per plant 0.51** 0.67** 0.66** 0.79** 1 
Growing degree days 0.67** 0.71** 0.67** 0.62** 0.49** 1 

*, ** Significant at P= 0/05 and P= 0/01, respectively. 
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