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ABSTRACT

The choice of a suitable system such as pruning is an important factor for achieving a profitable balance between
labor costs and crop yield without loss of quality. A field trial was conducted for manipulation of castor bean
growth by pruning and its effect on some characteristics at the Agricultural Research Station of Saatlo in Urmia,
Iran, during 2010 growing season. The experiment was a split-plot design, arranged in randomized complete block
with three replications. Main plots including four varieties of castor bean (i.e. 80-23, 80-29, 80-12-1, and 80-17),
and sub plots including three types of pruning (i.e. no pruning, pruning of 2 lateral branches, and pruning of four
lateral branches). The plant characteristics were studied in terms of number of capsules in primary raceme,
secondary raceme length, number of branches per plant, weight of capsules per plant, days from planting to
emergence of secondary raceme and oil percent. Results of the data review showed that, the effect of the varieties
was significant on most of the traits and the effect of the pruning was significant just on the days from planting to
emergence of secondary raceme trait. Also, the effect of interaction between two factors (variety and pruning) was
significant on number of capsules in primary raceme and number of branches per plant. Based on our results,
manipulation of castor bean growth showed different response on some characteristics.
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INTRODUCTION

During the recent decades, medicinal plants gamedbstantial importance in agricultural productipharmacy
and exportation because of their use as a raw mlafer the pharmaceutical industry (1). Castorrb€@icinus
communis L., Family Euphorbiaceae, 2n = 20) is an importaoh-edible oilseed medicinal crop and its seed
derivatives are often used in aviation oil, lubnitsa nylon, dyes, inks, soaps, adhesive and bied{@$). Castor
bean is a fast growing s(plant, known as castor oil bean, mole bean anddewotree and also grown as an
ornamental plant in many countries of Asia, Ameriédrica and Europe (5). Although castor is a lowput-
requiring crop and can be grown on marginal lared fgrmers are not inclined to grow it due to la€ksuitable high
yielding varieties that may fit in country’s cropgi system. New castor plant varieties (inbred liokekybrids) that
combine of high seed and oil yield and desirablepiological characteristics for mechanical harvestiave been
developed over the past few years in the worlds ftecessary to characterize the genetic divepségent acrosk.
communis germplasm from different geographic regions toeligy a genotyping scheme that links castor bean
evidence to a particular source, geographic regmnpatch (9). Although, the genuwRicinus is considered
monotypic, castor bean varies greatly in its grohdbit, color of foliage and stems, seed size anpercent (12).
Due to increased demand for castor bean in mangtges, improvement of varieties is drawing gretiération
from breeders (16).
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Pruning is one of the most important operationst t@ plucking, which directly determines the protity and

quality of many crops. Lateral branches pruningssd to limit the number of raceme and reduce dingpetition to
increase raceme mass. The main effect of prunisgokan studied on carbohydrate movement to stoeggens in
lower parts of the plant (4). Pruning native plants enhance seed dry weight, therefore leaf amadwbe

increased which leads to more photosynthesis aad s@rage materials (3). The number of stems lg@t pnd
planting density together affect the relationstépween the number of fruits per surface unit arehthe number of
fruits per plant (7). Fruit pruning in per trussiger increased the fruit weight by 42 %, while tharketable yield
reduced by 15 to 25 % (6).

This study was conducted for evaluation the maaiporh of castor bean growth by pruning of latenarthes to
get an optimum yield of this plant. Information peated herein, will help the breeder to developh higelding
castor bean varieties.

MATERIALSAND METHODS

This research was carried out in the castor beawtgrseason 2010, at the Agricultural Researchidstatf Saatlo
in Urmia, Iran, (3744'18"N Latitude and 4%0'53"E longitude), at an elevation of 1338 m abmean sea level.
Average rainfall in this growing season was 2.32 amd average temperature was nearly 61.18°C. Tihéype
was Clay loam with pH 7.9 and 0.56 average orgamatter concentration. Experimental design was &-siolt,
completely randomized block design with three gilons. Treatments consisted in varieties of cdstan (i.e.
80-23, 80-29, 80-12-1, and 80-17; list of studiaedtor bean varieties collected locations, as redart Tablel as a
main plots, and three types of pruning (i.e. nanprg, pruning of two lateral branches, and prurdfidour lateral
branches) sub plots included. Planting as the modvesach plot consisted of 4 rows, 6 m in lengtteriow spacing
was 100 cm and interplant spacing was 60 cm. Pguoperation was performed after primary raceme gerere
and during the lateral branches production. Torddtee the effect of the treatments, 2 border rowgach plot
were considered as sidelines, and the plants ofleni@l rows were harvested and the number of brangbeplant
was counted. Then after drying plants, racemedanitp were separated and sifter. Then the numbeamgules in
primary raceme, secondary raceme length and wefgtdapsules per plant was measured. Soxhlet metiasdused
for extracting oil and the amount of oil percentswaalculated with the following process. At firste grounded
some seeds sample and then weighteg.(&tounded samples immediately dried in drier&tfor 1.5 (W) and
then transfer to desiccator for 35 min{\WAfter this process we used the following formfda measurement of oil
percent:

Seed oil percent = (WW3) / (W,-W3)

The trial data were statistically processed ushmeg dingle factor analysis of variance (ANOVA) aratrelation
analysis. Data were subjected to analysis by th& Saftware and charts were drawn using Excel progra
Duncan’s multiple range test was used to sepanateneans when the ANOVA F-test indicated a sigaificeffect
of the treatment.

Tablel. List of the 4 studied castor bean varieties collected from variouslocation of Iran (8)

Code in gene bank Location Latitude Longitude Adi (m)
80-23 Tafresh (Markazi State) 340247 49043 1735
80-12-1 Sahreza (Isfahan State) 320117 51037 0175
80-29 Toyserkan (Hamedan State)  36° 30" 48° 16° 0191
80-17 Ashtian (Markazi State) 320247 50° 14 1775

RESULTSAND DISCUSSION

Number of capsulesin primary raceme

According to the results of Tablé, number of capsules in primary raceme was shovigrifisant difference
among varieties of castor bean and variety x pgumiteraction (p < 0.05). In contrast, differenpég of pruning
had no significant effect on this trait in cast@ah (Tablell). The mean comparison showed that, 80-12-1 had
highest number of capsules in primary raceme (J582 to genetic superiority produced stronger arimtaceme,

but minimum number of capsules in primary racem®&1B) was observed in 80-29 (TadR). Also, mean
comparison of treatments interaction (variety andnmg) indicated that, highest number of capsuteprimary
raceme achieved by 80-12-1 with pruning of 4 ldteranches whereas, lowest number of capsulesimapy
raceme was observed in 80-29 without pruning (FdurPruning of 4 lateral branches in 80-12-1 varkeyg most
effective on the primary raceme in this plant ahd kength and weight of this raceme increased.abtor bean
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plant, the number of capsules in primary racene iisajor component in grain yield, and if this tiaicreases, the
number of seeds in per plant increases too (11)idsddeh et al. (14) reported that 80-12-1 had Egkeed weight
in primary raceme. Also, they showed that 80-1d pruning of 4 lateral branches had highest seqatimary
raceme due to stronger primary raceme and highiHesfgaceme.

TableIl. Results of analysis of variance (mean squar es) treatmentsin castor bean

Source of Number of capsules  Secondary bNumEer of weigrt of Days from p:canting LO Oil
variation " in primary raceme raceme length ranches per capsules per emergence of secondary percent
plant plant raceme
Rep 2 1305.1% 27.52"™ 0.19"™ 1487.5™ 1.777 15.24™
Varieties 3 2978.76 228.83 1.22™ 5902.11 606" 39.83™
Error (a) 6 376.15 29.52 2.52 1031 0.0004 11.27
Pruning 2 185.38 2.09™ 0.44" 53.79™ 48.44" 22.49™
Vxp 6 230.43 35.06™ 2.55 187.38™ 0.002* 40.54™
Error (b) 16 67.08 26.71 0.77 268.38 0.44 24.73
CV (%) 14.92 22.74 22.35 14.6 0.92 9.54
*, ** ns, Sgnificant at P = 0.05, P = 0.01 and non-significant, respectively. d.f. degree of freedom.
Table III. Mean comparison of varieties of castor bean and pruning on traits
Days from
Number of Secondary Number of weight of planting to Oi
: il percent
Treatments capsules in raceme length branches per capsules per emergence of (%)
primary raceme (cm) plant plant (g) secondary
raceme
Varieties
80-23 62.77b 2344 a 344 a 134.27 a 73.11b 59.18
80-29 33.11d 26.27 a 433 a 95.16 b 68.11c 49 a
80-12-1 75.22 a 25.77 a 4a 133.83 a 83.11a 58.05
80-17 48.33 c 15.38 b 4a 85.33b 64.11d 54 a
Pruning types
No pruning 51.66 b 22.75a 416 a 111.16 a 70c 5158.
Pruning of 2 lateral branches 53.66 ab 2229 a 3.83 110.70 a 72.33b 52.71a
Pruning of 4 lateral branches 59.25 a 23.12a 8.83 114.58 a 74 a 53.03 a

In each section, means followed by the same letter within columns are not significantly different (p<0.05) according Duncan test.
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FigureI. Comparison of interaction of castor bean varietiesand pruning on number of capsulesin primary raceme

Secondary raceme length

Secondary raceme length showed significant difiezdretween varieties (p < 0.05). The main effegirahing and
interaction (variety and pruning) had no significaffect on this trait in castor bean (TaldlB. The mean
comparison showed that, maximum length of the sgmgnraceme (26.27 cm) was observed in 80-29 wvariet
because of genetic superiority in connection whil trait, and minimum length (15.38 cm) was obsdrin 80-17
variety (Tablelll). According to the comments of Tongoona (17), etgrhas highly significant difference effect on
all traits in castor bean plant. Generally, theerae length, which caused non-uniformity in seeddhiag, can be
increased to 100 cm (10).
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Number of branches per plant

According to the results of Tablg variety and pruning factors had no significariées on number of branches per
plant. In contrast, number of branches per plans slaowed significant difference between variety runmg
interactions (p < 0.05). Mean comparison of treattmiénteraction (variety and pruning) indicatedttHaghest
number of branches per plant achieved by 80-29awitlpruning and lowest number of branches per phag
observed in 80-23 with pruning of 4 lateral brargkgigurell). The difference between number of branches per
plant in various varieties depends on the genéticacteristics and environmental conditions of expent location
such as: latitude and longitude, altitude of origid planting place of castor bean. Many laterahbnes in castor
bean plant caused to increase maturity period aadhemized harvest can be difficult. Koutroubas let(Hl)
reported that lower number of branches in castanh#ant with three racemes resistant to sheddirsgiitable for
new varieties.

Number of branchesper plant
w

80-23 80-29 80-12-1 80-17
Varietiesof castor

ONo pruning @Pruning of 2 lateral branches BPruning of 4 lateral branches

FigureIl. Comparison of interaction of castor bean varieties and pruning on number of branches per plant

Weight of capsules per plant

Variety factor showed significant difference foriglet of capsules per plant (p < 0.05). In contrgstining and
variety x pruning interactions had no significaffeet on weight of capsules per plant in castornb€Bablell).
Mean comparison effect of variety on this traiticaded that, maximum weight of capsules per plas4(27 g)
obtained in 80-23, due to genetic superiority amtirggdifferent varieties, and minimum weight (85@3was in
80-17 variety (Tabldll). Weight of capsules per plant of different vadst depending on genetic characteristics
and weather conditions can be different (10). Uguaéld of early varieties and so weight of seadcapsule and
weight of capsule in racemes is less than theviatieties (2).

Days from planting to emer gence of secondary raceme

Analysis of variance showed that, the variety anchimg factors had significant difference on daysf planting to
emergence of secondary raceme (p < 0.01), butaictien of variety and pruning on this trait had significant
effect (Tablell). The mean comparison showed that, maximum pe@3ddays) was in 80-12-1 variety, and
minimum period to emerge secondary raceme (64 deys)in 80-17 variety (Tabldl). Mean comparison effect of
pruning on this trait indicated that, maximum pdrir4 days) obtained for pruning of 4 lateral bireax; and
minimum period to emerge secondary raceme (70 d&ytsined for no pruning (Tablél). In this experiment, the
80-12-1 variety in compared with other varietiescaktor bean was late season and because of ¢lcandary
raceme emergence was delayed. But 80-17 varietyrimpared with other varieties in this study, wasyaaaturing
and secondary raceme emergence was quickly. Alsamy lateral branches increased growth periodhig plant.
Alyary and Shekary (2) stated that, usually thédyd early varieties is less than the late vagteti

Oil percent

According to the results of Tablé, variety and pruning factors had no significarfeets on oil percent. Also,
interaction of variety and pruning on this traitdhao significant effect (TablH). Although not being significant
effect on variety factor, maximum oil percent (54 é&btained in 80-17 variety, and minimum oil percé4® %)
obtained in 80-29 variety (Tabl#l). The amount of oil in castor bean seeds is atgetrait, but is affected by the
environmental conditions, agricultural operationsl &arvesting time. Difference latitude is one lad tnfluencing
climatic factors on oil percent (13). Small graires/e less percent of skin and therefore containmioge oil percent
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(18). In this study, 80-17 variety compared to dtiger varieties of castor bean, was produced snmigéns and had
the highest oil percent because of the less peofesiin.
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