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Ricinus communis L., also known as castor, is a worldwide cultivated plant. Castor seeds 

are a source of castor oil, an important ingredient in industry. Castor seeds also include 

one of the most toxic natural compounds – ricin toxin. Ricin toxin has medical purposes, 

but it can be abused. There is fear that it will be used as a biological weapon or with 

terrorism. Ricin is listed as a forbidden chemical on Chemical Weapons Convention, 

CWC. 

 

Ricinus is regarded as a monotypic genus, but there is strong variability in its characters. 

This study concentrates on the taxonomical classification of the Ricinus varieties. Here 

is represented a taxonomical description of following varieties: ”AGF-6”, ”AGF-M”, 

‘Blue Giant’, ‘Cambodgensis’, ‘Carmencita Bright Red’, ‘Gibsonii’, ‘Green Giant’, 

‘Impala’, ‘New Zealand Purple’, ‘Sanguineus’, var. zanzibarensis (mixed), and ‘Zanzi 

Palm’. Also an identification key for varieties is shown. 

 

 

This study is made for VERIFIN (Finnish Institute for Verification of the Chemical 

Weapons Convention). If the chemical composition especially with the amount of ricin 

toxin correlates with the morphological characters, the taxonomical classification can 

provide an important identification tool. This way the monitoring of chemical weapons 

can be facilitated. 
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Risiini on maailmanlaajuisesti viljelty kasvi. Risiinin siemenistä saadaan risiiniöljyä, 

joka on tärkeä teollisuuden raaka-aine. Risiinin siemenet sisältävät yhtä maailman 

myrkyllisintä luonnonyhdistettä – risiinitoksiinia. Risiinitoksiinia käytetään lääkkeenä, 

mutta sitä voidaan myös väärinkäyttää. On olemassa uhka, että risiinitoksiinia 

käytettäisiin biologisena aseena tai terrori-iskuissa. Se onkin luokiteltu kemiallisen 

aseen kieltosopimuksen kiellettyihin kemikaaleihin. 

 

Risiini luokitellaan monotyyppiseksi suvuksi, jossa on olemassa kuitenkin runsaasti 

morfologista muuntelua. Tämä tutkimus keskittyy risiinin taksonomiseen luokitteluun. 
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Red’, ‘Gibsonii’, ‘Green Giant’, ‘Impala’, ‘New Zealand Purple’, ‘Sanguineus’, var. 

zanzibarensis (mixed) ja ‘Zanzi Palm’. Lisäksi mukana on varta vasten laadittu 

tutkimuskaava lajikkeiden tunnistamiseksi. 

 

Tämä työ on tehty Kemiallisen aseen kieltosopimuksen instituutin (VERIFIN) tarpeisiin. 
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I. LITERATURE PART: RICINUS COMMUNIS L. AND RICIN TOXIN 

 

 

1. INTRODUCTION 

 

Ricinus communis L., also known as castor, castor bean, and palma chisti, is a shrub 

annual or perennial plant with green or reddish leaves (Weiss 2000). To avoid 

misapprehensions, in the literature part Ricinus communis is termed as castor but in the 

experimental part it is termed as Ricinus. Castor has a long history as a traditional 

medicine; even ancient Egyptians cultivated it about 6000 years ago (Aboelsoud 2010, 

Lim 2012). The most valuable part of castor is the seeds. The seeds are source of castor 

oil which has been used as a medicine, mostly as a laxative. Furthermore, castor seeds 

include ricin toxin. Ricin toxin is one of the most toxic natural compounds and it has 

medical purposes. For instance, it can be used in cancer treatment. 

 

Castor can be used for other purposes. The castor oil is widely used in industry, for 

example in lubricants, polymer applications, paints, and cosmetics (Mutlu and Meier 

2010).  The ricin toxin is a by-product from castor oil production and it can be abused. 

There is fear that it will be used as a biological weapon or with terrorism.   

 

This study consists of a literature review and an experimental part. The literature review 

focuses on the ricin toxin, its medical use and the potential of its use as a biological 

weapon. In addition, in literature review is introduced ways to prevent ricin 

intoxication. The experimental part concentrates on taxonomy. The taxonomical 

classification has been done by way of Delta editor, which is free taxonomical software. 

Here is represented taxonomical description for thirteen Ricinus varieties. Furthermore, 

an identification key for the varieties is shown. 
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This study is made for VERIFIN (Finnish Institute for Verification of the Chemical 

Weapons Convention). If the chemical composition, especially with the amount of ricin 

toxin, correlates with the morphological characters, the taxonomical classification can 

be one important identification tool. This way the monitoring of chemical weapons can 

be facilitated. 

 

 

2. CASTOR PRODUCTION AND MEDICAL USE 

 

Castor belongs to a family Euphorbiaceae (Figure 1). It is origin from the north-east 

tropical Africa (Lim 2012). It is a robust plant that can grow up to 12 meter height in the 

wild. When cultivated, the height is usually 1 to 4 and even to 10 meters (Lim 2012). 

Castor can be divided into giant and dwarf castor types (Weiss 2000).     

 

 

TAXONOMICAL CLASSIFICATION 

 

Succass: Magnoliidae 

Order: Malpighiales 

Family: Euphorbiaceae 

Sub Family: Acalyphoideae 

Tribe: Acalypheae 

Sub Tribe: Ricininae 

Genus: Ricinus 

Species: Ricinus communis L. 

 

Figure 1. Taxonomical classification of Ricinus. 

 



3 

 

Castor oil is extracted from the seeds. The oil content can be between 42–58 % of the 

seedmass (Fernández-Martínez and Velasco 2012). The oil includes triglyserides like 

ricinoleic, linoleic, oleic, palmitic, stearic and linolenic acid, in decreasing order (Mutlu 

and Meier 2010). However, ricin oil does not include ricin toxin. The ricin toxin 

remains in the bean mass after the isolation of the castor oil (Mutlu and Meier 2010). 

This mass can be also called castor cake. 

 

2.1. Castor production 

 

Castor is cultivated in almost every part of the world. The most optimal climate for 

castor production is in tropical zone. Also the temperate zone is suitable in most parts of 

the zone. In order to grow castor the mean day temperature should be between 20–26 ˚C 

(Lim 2012). All in all, the temperature can range between 15–38 ˚C.  

 

Finland can be divided into different climatic zones according to the thermal growth 

period (Figure 2). The thermal growth period begins in spring when the snow is melted 

almost everywhere and the average temperature rise above + 5 ˚C (Finnish 

Meteorological Institute 2013). In Finland castor will not usually produce the crops of 

seeds because it needs 140–180 warm days and a day temperature over 15 ˚C to grow 

them (Lim 2012). Thus there is no castor production in Finland.  
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Figure 2. Average thermal growth periods in Finland between years 1981–2010. The 

longevity of thermal growth periods is shown in days. (Finnish Meteorological Institute 

2013 a).    

 

The world’s biggest castor producer is India, as shown in Appendix 1 (Faostat 2013). 

India is the greatest castor producer country, when compared area harvested, 

production, and seed production (Faostat 2013). Probably it is due to the climate, 

suitable land for fields, technology, and cheap labor force.  

 

In 2012, there was no castor production in Europe, except in Russia (Faostat 2013). 

During the 1990s castor production in Europe slowed down when Romania, Yogoslav, 

and Ukraine slowly ended their production (Appendix 1). Furthermore, there is castor 

production in America, but it has decreased after 1970’s.   

 

Castor is indigenous to Africa. Despite that, castor production is quite minimal there 

(Appendix 1). The main reasons are probably the shortage of technology and the lack of 

water. Currently, the top producer in Africa is Mosambique.  
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2.2. Medical use 

 

Castor has a long history as a traditional medicine. According to found papyruses, 

especial the Ebers Papyrus, ancient Egyptians used the castor oil as a natural antibiotic, 

in wound dresses, and as a laxative (Aboelsoud 2010). These papyruses were dated 

around 16
th

 century BC. It is estimated that the Egyptians knew castor already 6000 

years ago so the usage of castor oil probably originates way back there  (Lim 2012).  

 

2.2.1. Laxative 

 

Mechanism of castor oil as a laxative is a result from its fatty acids, especially from 

ricinoleic acid (Figure 3) (Gaginella et al. 1998). Laxatives can generally be divided 

into four groups: bulk-forming preparations, stimulants, stool softeners, and osmotic 

laxatives (Thompson 1980). Castor oil belongs to the group of stimulants and it is a 

general belief that castor oil stimulates the intestinal motility. Stewart and his group 

(1975) consider that castor oil does not stimulate the intestinal motility. They found that 

ricin oil affect as magnesium sulfate – as an osmotic laxative.  Gaginella and his group 

(1998) have also studied castor oil and they propose that ricinoleic acid inhibits the 

motility and just alters the mucosal transport of water and electrolytes. When the 

amount of fluid increases in the intestinal track, it finally reaches the colon and the 

pressure of a full colon makes a need to defecate. On the other hand, Tunaru and his 

group (2012) have shown that the mechanism of action of castor oil is due to 

prostaglandin EP3 receptors. They think that ricinoleic acid does stimulate the intestinal 

motility and does it via the EP3 receptors. Moreover, they did not find any evidence that 

ricinoleic acid would have an effect on the mucosal transport of water and electrolytes. 

In conclusion, the definite mechanism of action is not crystal clear yet but it is 

investigated that free radical nitric oxide (NO), endogenous mediators like eicosanoids 

or prostaglandin EP3 receptors are involved in the mechanism (Gaginella et al. 1998; 

Tunaru et al. 2012). 
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Figure 3. Ricinoleic acid. IUPAC name (9Z, 12R)-12-hydroxyoctadec-9-enoic acid.  

 

2.2.2. Cancer treatment 

 

Castor seed includes ricin toxin. It is extremely cytotoxic compound – only one ricin 

toxin molecule is capable of killing a cell (Eiklid et al. 1980).  Because of this, it has 

been tested in cancer treatment, especially in lymphomas and leukemias. In cancer 

treatment the cytotoxicity should be targeted towards the cancer cells. For enable to do 

this, the active part of the ricin toxin can be coupled with a suitable ligand. One 

possibility is to couple the ricin toxin to an antibody. This complex is termed 

immunotoxin. One of the immunotoxins, the anti-CD25 immunotoxin called RFT5.dgA, 

has been in clinical trial with 18 Hodgkin’s lymphoma patient (Schnell et al. 2000). It is 

immunotoxin that contains deglycosylated ricin toxin A chain and murine monoclonal 

antibody IgG1. The conclusion of this study is that the clinical efficacy was moderate, 

but it should be remembered that the patients were heavily pretreated.  

 

Another potential ricin toxin preparation is Combotox (Herrera et al. 2009, Schindler et 

al. 2011). It is a combination of immunotoxins that contains ricin toxin A chain linked 

with two kinds of monoclonal mouse IgG1 antibodies individually. It has been tested in 

phase I study with children and adults who have relapsed or refractory B-lineage acute 

lymphoblastic leukaemia. In both studies Combotox has shown potential although it has 

side effects.      

 

The biggest problem with immunotoxins is usually the development of antibodies. This 

prevents repetitive dosing. For example, in the trial of Schnell and his group (2000) the 

human anti-mouse antibodies (HAMA) and human anti-ricin antibodies (HARA) 
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increased already after one cycle of immunotoxins. On the other hand, in leukemias 

antibodies are not a problem because circulating blasts reduce antibodies (Herrera et al. 

2009). 

 

Another problem with ricin toxin preparations is vascular leak syndrome (VLS). VLS 

cause vascular extravasation (Baluna et Vitetta 1997). This can lead to edema and multi 

organ damage. The mechanism is not definite yet, but it has been suggested that ricin 

based immunotoxins damage vascular endothelial cells and then the ricin toxin A chain 

can harm the human umbilical vein endothelial cells (HUVECs) which leads to vascular 

leaking (Baluna et Vitetta 1997).      

 

2.2.3. Other medical use 

 

Castor plant can be used in multiple ways as a traditional herb. Castor oil can be derived 

from castor seeds and castor leaves and roots can be exploited. In Table 1 are 

summarized some potential ways of using castor. 

 

Table 1. Some potential use of the castor products. 

PART OF THE 

PLANT 

PRODUCT POTENTIAL USE ARTICLE 

REFERRED 

Seed Castor oil with 

trypsin and Balsam of 

Peru 

Wound healing Romeo and Buscemi 

2013 

Root Ethanolic extract of 

the roots 

Diabetes Shokeen et al. 2008 

Leaves Essential oil of the 

leaves 

Antimicrobial agent Zarai et al. 2012 
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As seen in Table 1, castor oil has been tested in wound healing with the Balsam of Peru 

and trypsin (Romeo and Buscemi 2013). They had a spray of these compounds and they 

tested it to an older man with a chronic wound. It was effective but the healing 

mechanism is still unclear. When treated with medicinal herb products, the possibility 

of allergic reactions should be kept in mind. 

 

A recent study suggests that castor root extract has antidiabetic activity. Shokeen and 

his group (2008) tested 50 % ethanolic root extract of castor in normal and diabetic rats. 

They found that the root extract lowers the glucose levels in both normal and diabetic 

rats and it also normalizes the serum lipid levels on diabetic rats.         

 

Castor leaves have been traditionally used to cure different ailments. The essential oil of 

the castor leaves has showed antimicrobial activity to common human microbes, such as 

Staphylococcus aureus (Zarai et al. 2012). The antimicrobial activity is due to the main 

components of the leaves essential oil such as thujone, 1,8 cineole, alfa pinene, camphor 

and camphere. On the other hand, these oils have showed antimicrobial activity when 

tested individually.   

 

 

3. RICIN TOXIN  

 

In 1888, German scientist Hermann Stillmark published his examinations about ricin 

toxin. In that study he named the most toxic compound found in ricin seed’s as ricin. At 

the time he assumed that it was the only or at least the most important ingredient in ricin 

seeds. In addition, he found that ricin toxin was a protein and boiling makes it inactive.  

 

Currently it is known that ricin toxin is one of the most poisonous plant substances. 

Purified ricin toxin is a white powder that is stable in room temperature and one hour of 

heating in 80 ˚C in aqueous solution destroys the toxin (Audi et al. 2005). It is a dimeric 
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glycoprotein consisting of two chains. These chains are called A chain and B chain 

(Figure 4). The chains are linked together with a disulphide bond.  

 

 

Figure 4. Ricin toxin molecule structure. The A chain is disulphide bonded with the B 

chain (Griffiths et al. 2007).  

 

3.1. Formation 

 

Ricin toxin formation is a process that consists of three steps (Figure 5). Step one is the 

formation of preproricin and step two is the formation of proricin. Both of these 

compounds are non-toxic, but finally in step three a toxic compound, the ricin toxin, is 

formed (Richardson et al. 1989). 
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Figure 5. Ricin toxin formation. 1. Preproricin is synthetisized in ribosome. Signal 

recognition particle (SRP) binds in ricin signal peptide (RSP) and the whole complex 

adds together with preproricin. SRP leads the complex to endoplasmic reticulum (ER). 

When preproricin enters in the ER, signal peptidase (SP) removes signal particles and 

preproricin alters to proricin. 2. Disulphide bond (S-S) is formed between the A and B 

chains (A and B). This reaction is catalyzed by protein disulphide-isomerase (PDI). 3. 

In proricin there are still N-terminal domains (N) which are removed by a vacuolar 

protease (VP). The mature ricin toxin is stored in storage vacuoles. Modified from 

Maltman et al. 2007.  

 

In step one preproricin is formed in the ribosomes of the seeds endosperm tissue and the 

A chain and the B chain are synthetized from a single mRNA (Frigerio and Roberts 

1998). The formation begins in 26–30 days after pollination (Baldoni et al. 2010). 

Preproricin contains a total of 576 amino acids (Lord et al. 1987). As seen in Figure 6, it 

includes A chain, which consists of 267 amino acids and B chain which consist of 262 

amino acids (Lamb et al. 1985). There is a 12-amino-acid linker region between the A 

chain and the B chain. On top of that, there is a 35 amino acid N-terminal domain (Lord 

et al. 1987).  
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Figure 6. Structure of preproricin. It consists of 576 amino acids. Modified from Lord et 

al. 1987.  

 

In step two the preproricin enters the endoplasmic reticulum (Maltman et al. 2007). In 

endoplasmic reticulum disulphide-isomerase (PDI) catalyzes a reaction which leads to a 

disulphide bond formation between the A and B chains. In step three proricin (61,6 

kDA) is altered to ricin toxin (58,8 kDa) by vacuolar protease. This enzyme removes N-

terminal domains, which are proricin’s propeptides. The ricin toxin can be found in the 

protein storage vacuoles matrixes in the seeds in 40 days after pollination (Baldoni et al. 

2010). Between 50 to 60 days after pollination ricin toxin can also be found in 

crystalloids of the protein storage vacuoles.  

 

3.2. Ribosome-inactivating proteins 

 

Ricin toxin belongs to a group called ribosome-inactivating proteins, RIPs, which can 

be divided into two or three different types (Stirpe 2005, Tumer and Li 2012). Type 1 

RIPs have only one single protein chain while the type 2 RIPs have two protein chains. 

Type 3 RIPs are under discussion, but it has been proposed that maize and barley have 

ribosome-inactivating proteins that differ from the types 1 and 2.  

 

RIPs can be usually found in all parts of plants, for example in roots, leaves and seeds. 

There are a few exceptions and castor is one of them – in castor the RIPs can be found 

only in seeds (Stirpe 2005).        

 

Usually type 1 RIPs are not toxic proteins because they can’t enter the cell cytoplasm. 

They can be toxic only if they conjugate to molecules that are capable of binding into 
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cell surfaces proteins (Stirpe 2005). Unlike type 1 RIPs, some type 2 RIPs are toxic 

compounds because they have the B chain that can bind into cell surface proteins which 

allows the A chain to enter the cell cytoplasm.    

 

RIPs contain N-glycosidase which is an enzyme that hydrolyses glycosides. In 

ribosomes there are two subunits, large and small subunit. The eukaryotic ribosomal 

subunit 60S consists of 5S, 5.8S and 28S ribosomal RNA-molecules. The 28S 

ribosomal RNA-molecule consists of approximately 4800 bases. The bases can form 

loops and one of the loops is called sarcin/ricin loop because -sarcin hydrolyzes a 

single phosphodiester bond between        and        (Figure 7) (Endo et al. 1987). As 

seen in Figure 7, RIPs remove one single base, adenine      , from 28S rRNA causing 

an inhibition in protein synthesis (Endo et al. 1987).  

 

 

Figure 7. Ricin toxin (RTA) inhibits the protein synthesis by removing a single adenine 

(A) from sarcin/ricin loop in rRNA. RTA works as a catalyst for the hydrolytic cleavage 

of an adenosine. The figure is modified from Roday et al. 2004 and Stirpe 2005. 
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3.3. The activation pathway of ricin toxin 

 

The activation pathway of ricin toxin consists of six phases (Figure 8). First the ricin 

toxin enters the cell. The entering starts when the B chain binds to the cell surface 

glycoproteins and glycolipids. Ricin toxin enters the cell via endocytosis. It can use two 

kinds of endocytosis, clathrin-dependent and clathrin-independent (Sandvig et al. 2008). 

After endocytosis vesicles transport ricin toxin to endosomes.  

 

From endosomes ricin toxin can take one of the three routes to go further (Audi et al. 

2005). One way is that ricin toxin is transported out of the cell by exocytosis. Second 

possibility is that lysosomes degrade the toxin. This is the main pathway, because the 

majority of ricin toxin is degraded in the lysosomes (Griffiths et al. 2007).  Neither of 

these two routes harms the cell but the third route is the one that causes cell death. In 

that route the ricin toxin goes from endosomes to Golgi apparatus and further to 

endoplasmic reticulum. In endoplasmic reticulum the sulphide bond between A and B 

chains brakes down and the A chain is released to cytosol. In cytosol the A chain can 

disturb the protein synthesis by inactivating ribosomes (Figure 7). A single ricin toxin A 

chain in the cytosol can inactivate 1500 ribosomes in a minute and only one ricin toxin 

molecule is capable of killing a cell (Eiklid et al. 1980; Olsnes et al. 1975).  
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Figure 8. Ricin toxin transportation to cells. 1. Ricin toxin (A and B chains) binds to the 

cell membrane sugars. 2. It enters the cell by endocytosis in membrane vesicles and is 

transported to endosomes. From endosomes ricin toxin can go one of the three routes, 

3a, 3b or 3c. 3a. Ricin toxin can be transported out of the cells by exocytosis. 3b. Ricin 

toxin can be degraded in lysosomes. 3c. Ricin toxin can be transported to the Golgi 

apparatus and then it could be transported to endoplasmic reticulum (ER) (4). In ER A 

and B chains fall apart. 5. Ricin A chain is translocated in cytosol and can inactivate 

ribosomes (6). Modified from Audi et al. 2005.     

 

 

4. RICIN POISONING 

 

The most famous ricin poisoning is the murder of Bulgarian writer Georgi Markov 

(Papaloucas et al. 2008). He was stabbed on the leg with a modified umbrella in London 

on the 7
th
 of September 1978. It is presumed that the injection included ricin because of 

the symptoms. He died a few days later, on the 11th of September. 

 

It is very uncommon that people are poisoned by ricin. Usually the intoxication happens 

when seeds are eaten by mistake. In literature are reported 887 cases of intoxication 

(Worbs et al. 2011) (Figure 9). It is rare that the intoxication leads to death, only 18 

deaths were found in literature. This is 2 % of the patients. When toxication is intended, 
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the mortality rate is high, 45 %. The main reason for the high mortality rate is that the 

patients injected themselves. This happened in six cases and five of them led to death.    

 

 

Figure 9. Ricin toxin intoxications based on literature. Data is from 1888 to 2009 from 

887 cases (Worbs et al. 2011).  

 

4.1. Symptoms 

 

Currently there is no cure for ricin intoxication. Only the symptoms can be treated. The 

basic symptoms are nausea, vomiting, diarrhea and dehydration (Figure 10) (Audi et al. 

2005). There can also be abdominal cramps, fever, hypotension, and blood in the stool. 

If the intoxication is severe, hepatotoxicity and multiple organ failure can be expected. 

The hepatotoxicity can be delayed and it can begin up to 72 hours after exposure 

(Palatnick and Tenenbein 2000). In consequence of multiple organ failure, the death 

takes place during 24–36 hours after the lethal dose of ricin toxin (Coopman et al. 

2009). 

 

Accidental nonfatal 

intoxication (863) 

97 % 

Accidental fatal 

intoxication (13) 

1 % 

Intended nonfatal 

intoxications (6) 

1 % 

Fatal intended 

intoxications (5) 

1 % 

Ricin toxin intoxications 

Accidental nonfatal intoxication (863) Accidental fatal intoxication (13) 

Intended nonfatal intoxications (6) Fatal intended intoxications (5) 
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The route of exposure has an influence on the symptoms, for example inhalation 

exposure leads to lung toxicity. The first symptom is cough, but also systemic 

symptoms can be found. These are usually arthralgia and fever (Pincus et al. 2011). 

   

 

  

Figure 10. Symptoms of ricin intoxication. 
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4.2. Toxicity 

 

Lethal doses of ricin toxin vary with the route of exposure (Table 2). Understandably, 

there is no experimented lethal dose for humans. Most of the studies are made with 

rodents, but one of them was made with monkeys (Wilhelmsen and Pitt 1996). 

 

In general, intoxication happens when children eat the seeds by mistake. The other 

possible way is when someone tries to commit suicide. Therefore, the ingestion is the 

most common route of intoxication. The lethal dose by ingestion varies between 5g/kg 

to 30 mg/kg. 

 

One seed contains 1–5 % ricin toxin (Bradberry et al. 2003). In the abstract, one castor 

seed could contain a lethal dose of ricin toxin. In practice, an adult 80 kg man has to eat 

approximately eight seeds to reach the lethal dose (Audi et al. 2005). The biggest 

reasons for this are grinding and maceration – ricin toxin is well sheltered in the seeds. 

The lowered toxicity by ingestion may also be a result of oral and esophageal tissues 

(Mantis et al. 2004). Mantis and his group (2004) studied secretory IgA (sIgA) 

antibodies that can be found normally in human mucosa. They found that the sIgA 

antibodies may compete with ricin toxin of binding in mucosal receptors. Another 

possibility is that microbial polysaccharides bind to ricin toxin and that way reduces the 

ricin toxin drift into cells (Pincus et al. 2011). 
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Table 2. Lethal doses of ricin toxin.  

ROUTE LETHAL DOSE SOURCE 

Ingested 1–30 mg/kg 

5–10 g / kg 

Audi et al. 2005  

Bradberry et al. 2003  

Injected (i.v. , i.m. , s.c.) 5–10 g/kg 

0,2 g 

55–65 ng/kg 

Bradberry et al. 2003 

Olsnes and Pihl 1973 

Fodstad et al. 1976 

Inhaled 3–5 g/kg 
1) 

21–42 g/kg 
2) 

5–10 g/kg 

Roy et al. 2003 

Wilhelmsen and Pitt 1996 

Bradberry et al. 2003 

   1) Particle size less than 5 m, studied with mice. 2) Particle size 1-2 m, studied with monkeys. 

        

The estimated numbers are approximate and it must be always bear in mind that animals 

differ greatly from humans (Griffiths et al. 2007). There can be big differences in lethal 

doses between humans and animals, especially concerning the inhaled toxicity. The 

biggest differences between rodents and humans are that rodents are obligate nasal 

breathers. Furthermore, the airway architecture and its epithelium cellular composition 

differ from each other. 

 

4.2. Chemical weapon and terrorism 

 

Ricin toxin is an ideal weapon, because it can be used multiple ways (Pincus et al. 

2011). The aerosol is the most potent way for exposure when thinking of terrorism or 

war. Ricin toxin is odorless and the symptoms come delayed. If ricin toxin is used as an 

aerosol, the droplet size is significant factor (Figure 11).      
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Figure 11. Droplet diameter has an effect on respiratory passage. Droplet size less than 

3 m are optimal for reaching the alveolar ducts (Army Field Manual 8–9, 2013). 

 

Assuming that ricin toxin is used as powder, the particle size should be less than 3 µm 

(Roy et al. 2003) (Figure 11). If the particle size is larger, the particles will not penetrate 

in the alveolar ducts properly, because of normal respiratory defense mechanisms.  

Moreover, the bigger particles can agglomerate or gravitational settle faster. Roy and 

his group (2003) also noticed that when the particle size was over 3 µm, the estimated 

lethal dose quadrupled. 

 

It is easy to make pure ricin toxin, it only needs a 2-step extraction with normally 

available chemicals (Pincus et al. 2011). The whole process begins with the grinding of 

seeds (Cope et al. 1945). Then the mass is heated and pressed. After these phases the 

pomace is solute in aqueous solution and the ricin toxin can be precipitated with 

nonaqueous solvents, sodium sulphate, and inorganic salts. After the precipitation the 

ricin toxin is in amorphous form. For getting the best particle size, the amorphous ricin 

toxin can be spray dryed and air grinded.  

 

Organisation for the Prohibition of Chemical Weapons, OPCW (2014) has listed ricin 

toxin into schedule 1 chemicals, which are forbidden chemicals and under strict control. 

At the moment 190 states has participated in the Chemical Weapons Convention, CWC 



20 

 

(Organisation for the Prohibition of Chemical Weapons, 2014). The participated states 

commit “never under any circumstances: 

1. To develop, produce, otherwise acquire, stockpile or retain chemical 

weapons, or transfer, directly or indirectly, chemical weapons to anyone; 

2. To use chemical weapons; 

3. To engage in any military preparations to use chemical weapons; 

4. To assist, encourage or induce, in any way, anyone to engage in any activity 

prohibited to a State Party under this Convention.” (Organisation for the 

Prohibition of Chemical Weapons, 2014). 

  

Also the Centers for Disease Control and Prevention, CDC, (2000) have made a risk-

matrix analysis for 16 potential biological threat agents. In this analysis, they were 

taking several things like delivery potential and public health impact into account. With 

this risk-matrix analysis they have categorized potential biological threats in three 

classes: category A, B and C. Category A represents the highest risk. Ricin toxin is 

placed in the second highest group (category B) of critical biological agents. That is 

because ricin is easy to put in food or water or to use as an aerosol. Moreover, it is 

highly toxic in small amounts. Notwithstanding these factors, ricin is not so deathly and 

large death tolls are not expected. 

 

The biggest threat is that some lone person uses it in public places. It can cause panic 

and chaos, but not so many losses of lives. The difficulty is that it is not so easy to 

recognize because the symptoms can be misleading.  Furthermore, there is a risk that 

military forces or terrorists uses ricin toxin. Then civilian victims are possible.  

   

There have been trials and studies for evaluating ricin toxin, also called with code W or 

weapon W, as a war gas (Cope et al. 1945). The evaluating began during the World War 

I and it restarted during the World War II. For example, in 1941 there was a British 

experiment that tested bombs which were filled up with suspensions of ricin in carbon 

tetrachloride. Additionally, there have been experiments with dry ricin in different types 

of bombs. These experiments show that the suspension of ricin in carbon tetrachloride is 
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the most devastating form of ricin bomb because the diameter of toxin-containing 

particles is optimal for causing intoxication. The powder form of ricin toxin has 

weaknesses like formation of aggregates which increases the particle diameter. It has 

been estimated that ricin bombs are equally or even more effective than phosgene 

bombs. Ricin bombs have great advantages, such as the absence of odour. For this 

reason the exposure time can be quite long.  

 

Iraq has admitted the manufacturing and testing of ricin to The United Nations 

Monitoring, Verification and Inspection Commission, UNMOVIC, which is former UN 

Special Commission, UNSCOM (UNMOVIC 2003). According to CIA, Iraq had field-

tested ricin in artillery shells in Jurf al-Sakr Firing Range in September 1989 (Central 

Intelligence Agency 2002). Iraq has declared the field test of ricin shells in November 

1990, but according to Iraq, the investigation of ricin was unsuccessful and therefore 

abandoned (UNMOVIC 2003). Iraq is still under suspicion because it has not given the 

detailed explanation and documentation. 

    

Because the toxin is odorless and there is only a small amount needed for intoxication, 

the analytical detection mechanism should be accurate and it should detect 

concentrations below 1 g/ml. This amount is the LD50 if a man drinks water 1 liter per 

day (Ezan et al. 2011). 

 

 

5. PROPHYLACTIC THERAPIES FOR RICIN INTOXICATION 

 

As earlier mentioned, there is no cure for ricin intoxication at the moment. But the 

sparks fly at the investigation front: there is a lot of ongoing research about the 

prophylactic vaccines. With vaccines people can be made immune against ricin toxin. 

Prophylactic vaccines against ricin toxin can be divided into two groups (Pincus et al. 

2011; Smallshaw and Vitetta 2012; Mantis 2005) (Table 3). The first group is based on 

toxoid and the other one is based on ricin A chain.  
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Table 3. Prophylactic therapies for ricin intoxication. 

METHOD DESCRIPTION IMPROVEMENTS OR 

VACCINE CANDIDATS 

Toxoid 

vaccines 

 

Protein is incubated with 

formaldehyde to produce a 

nontoxic vaccine.  

Toxoid with an adjuvant or 

microencapsulation with liposomes. 

Ricin A chain 

vaccines 

Ricin A chain is 

deglycosylated. 

Deglycosylated ricin A chain 

(dgRTA) vaccine 

Ricin A chain vaccine 

contains ricin toxin A chain 

residues 1–267. 

RiVax vaccine 

Ricin A chain vaccine 

contains residues 1–198, but 

not the residues 34–43. 

RTA1–33/44–198 vaccines 

 RVEc 

 RTA1–33/44–198  R48C/T77C 

 RTA1–33/44–198 V49C/E99C 

 

Toxoid vaccines are based on toxins which are inactivated with heat or chemical 

treatment but they still induce an immune response. Griffiths and his group (1995) 

studied a ricin toxoid vaccine where the ricin toxin is inactivated with formaldehyde. It 

inuced the immune response on examined rats, but according to Smallshaw and Vitetta 

(2012) there is a fear that the toxoided ricin toxin can still be active or revert to active 

ricin toxin again.  

 

The improvements with toxoid vaccines concentrated on adjuvants and liposomal 

microencapsulation (Griffiths et al. 1995; Yan et al. 1996). Yan and his group (1996) 

used biopolymers poly(lactide-co-glycolide) (PLG) poly(L-lactide) (PLA) which consist 

of lactide and glycolide molecules (Figure 12). They made microspheres that contained 

PLG, PLA and ricin toxin. According to the results, microencapsulation improves the 

immune response (Yan et al. 1996). Despite the auspicious results of the toxoid vaccine 

studies, toxoid vaccines haven’t reached clinical trials. 
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Figure 12. Chemical structure of lactide and glycolide molecules. 

 

The most possible route for ricin toxin exposure is via inhalation. Therefore there have 

been studies of intranasal vaccines for preventing ricin toxin intoxication (Kende et al. 

2006). In this studies the ricin toxin A chain is deglycosylated and the vaccine has 

mucosal adjuvant LTR72. The vaccine gained the immune response, especially in the 

lungs mucosal, but the manufacturing difficulties and safety concerns ceased the 

development studies (Kende et al. 2006; Reisler and Smith 2012).  

 

In earlier studies with ricin toxin A chain the vascular leak syndrome arouse as a 

problem. Baluna and her group (1999) have proposed that ricin toxin A chain’s LDV 

sequence is responsible for the ricin toxins infliction of vascular leak syndrome. The 

LDV is also called VLS-inducing site. To avoid VLS as a side effect, the researcher 

started to modify the amino acid residues of the ricin toxin A chain (Smallshaw et al. 

2002).   

 

When thinking about the clinical trials, the best results have been obtained with studies 

of ricin toxin A chain recombinant vaccines (Figure 13). One of the vaccines called 

RiVax has shown its potency and clinical trials have already been conducted with 

humans, both with and without adjuvant (Vitetta et al. 2006, Vitetta et al. 2012). RiVax 

is a recombinant protein that has part of ricin toxin A chain, residues 1–267 (Legler et 
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al. 2011). It also has two amino acid substitutions, Y80A and V76M, which modify the 

VLS-inducing site and therefore prevent the VLS.  

 

Vitetta and her group (2006) estimated that with aluminum adjuvant the RiVax vaccine 

could protect humans against 4 to 40 LD50s of ricin toxin. RiVax has also been tested 

with new adjuvant candidate, LT-IIb(T13I), which is a non-toxic type II heat-labile 

enterotoxin from Escherichia coli (Greene et al. 2013). This adjuvant showed enhanced 

antibody levels in mice when administered both intradermal and intranasal route 

compared to RiVax alone and RiVax with aluminum adjuvant. The studies between 

Greene with his group (2013) and Vitetta with her group (2006) are not comparable 

because they have different species and different aluminum adjuvants. Regardless, there 

is a second trial ongoing with RiVax with a different kind of aluminum adjuvant 

(Soligenix 2013). 

 

Other possible ricin toxin A chain vaccines are RTA1–33/44–198 vaccines (Figure 13). 

These vaccines contain ricin A chain residues 1–198, but the residues 34–43 has been 

removed (Olson et al. 2004). The basic RTA1–33/44–198 vaccine is also called RVEc. 

There are modifications of these vaccines: RTA1–33/44–198 R48C/T77C and RTA1–

33/44–198 V49C/E99C (Figure 13). They differ with the disulphide bonds. One of the 

RTA1–33/44–198 vaccines, the RVEc, has reached the clinical trials (USAMRIID 

2011; ClinicalTrials.gov 2013). The phase 1 study with 30 healthy adults started on 

April 2011 and the results from this study are expected to be revealed soon.   
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Figure 13. Structure of ricin toxin A and B chains and different ricin toxin A chain 

modifications. RiVax contains ricin toxin A chain residues 1–267 and two amino acid 

substitutions, Y80A and V76M. RTA1–33/44–198 vaccines contain ricin toxin A chain 

residues 1–198, but the residues 34–43 has been removed. There are two kinds of 

modifications of RTA1–33/44–198 vaccines; they have different disulphide bond 

variants (Janosi 2013). 

 

 

6. SUMMARY 

 

Although castor is cultivated worldwide, the cultivation is focused in Asia. Castor 

cultivation is going to continue because of the extensive use of castor oil in industry. 

Moreover, castor has a long history as a medicine and studies for ricin toxin as an 

anticancer agent will probably continue. Castor oil may also have potential future 

medicinal aspects, especially with its antibiotic properties (Zarai et al. 2012). All in all, 

the potential medical use of castor needs definitely more research. Despite the lack of 

research, castor has found its place as a traditional medicine.       
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Because of the massive castor cultivation it is a very available product. Castor seeds 

contain ricin toxin and there is a threat that it can be used as a biological weapon, 

although it has never been reportedly used. As seen in Table 2, the lethal dose of ricin 

toxin varies between 0,2 g/kg to 30 mg/kg depending on the route of exposure. This 

leads to that the lethal dose for 80 kg adult man is between 16 g and 2,4 g. Thus, ricin 

toxic can be a very toxic compound in small amounts. In comparison, the estimated 

lethal dose of cyanide in humans is 50–200 mg (Osathaphan et al. 2008).  

 

Although ricin is not the biggest threat, there might still be ricin attacks in the future. 

Even though all chemical weapons are forbidden, there still have been investigations in 

1990s (UNMOVIC 2003). Military ricin attacks seem very unlikely, but there is a 

possibility that some lone ranger or some terrorist group uses ricin to emerge chaos and 

horror.  

 

Nevertheless, vaccine studies have been intense and it is not going to take very long to 

have vaccines against ricin intoxication. Even U.S. Army Medical Research Institute of 

Infectious Diseases (USAMRIID) has done their bit in vaccine development and they 

have one potential ricin toxin vaccine in clinical trials (USAMRIID 2011; 

ClinicalTrials.gov 2013).    
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II. EXPERIMENTAL PART: TAXONOMICAL DESCRIPTION OF RICINUS 

COMMUNIS L. VARIETIES 

 

 

1. RICINUS COMMUNIS L. CLASSIFICATION 

 

Ricinus or castor belongs to family Euphorbiaceae and is an annual or a perennial plant 

(Whiteley 1997; Lim 2012). It can grow 1–7 meter, sometimes even 10 meter in height. 

The genus has been divided traditionally into two groups, giant and dwarf (Weiss 2000). 

It’s chromosome number, 2n = 20. Ricinus has green or reddish stem and leaves. Leaves 

are palmate and have five to eleven lobes (Whiteley 1997). The inflorescence is a 

raceme of cymes (George and Shifriss 1967), and can be up to 1 meter long (Weiss 

2000). The inflorescence is usually red, green, or purple. 

 

Castor has seed pods which usually contain three, sometimes four, seeds per capsule 

(Weiss 2000). The seed coat is smooth and glossy and it has marble-like pattern, usually 

with the colour brown, gray, black or whitish. Seeds can also be monochrome, for 

example black. According to Weiss (2000), the seeds are 5–25 mm long, but according 

to Whiteley (1997), the correct maximum length is 5–15 mm. The seed width also 

varies, usually from 5 to 16 mm (Weiss 2000). 

 

Shifriss (1961) and George and Shifriss (1967) have studied sex differentiation between 

Ricinus varieties. The varieties can be divided into four groups (Figure 14). 
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Figure 14. Sex differentiation in Ricinus varieties. White circles represent staminate 

flowers and black squares represent pistillate flowers (George and Shifriss 1967).  

 

In present knowledge the genus Ricinus is classified as monotypic including only one 

species, R. communis. It is an impressive plant, which shows a considerable variation. 

Accordingly, there have been compiled dozens of distinct classifications (Figure 15). 
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Figure 15. History of the genus Ricinus. In brown background there are classifications 

of different species, in green background different subspecies and in red background the 

considerations of one genus. Ricinus is regard as a monotypic genus. Data from 

Moshkin (1986). 
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The first classification of castor was made already 1000 BC in Susruta Atharvaveda 

(Weiss 2000). There were described two types of castor plants, a tall perennial one and 

a short annual one. After that, Linnaeus recognized the genus Ricinus in 1753 and 

divided it into three cultivars: ʻGibsoniiʼ, ʻSanguineusʼ and ʻZanzibarensisʼ (Moshkin 

1986; Whiteley 1997). Almost 200 years later Borkovskii (1935) and Hildebrandt 

(1935, both cited from Moshkin 1986) described genus Ricinus as monotypic. Since 

then, various researchers have mainly considered that there is only one species of 

Ricinus. 

 

However, before 1935, there were many authors that divided Ricinus into several 

species. Miller (1807) was the first one who described six different subspecies (cited 

from Moshkin 1986). In 1917, Dubart (1917) and Egergardt (1917) divided Ricinus into 

five subspecies and Borkovskii (1935) and Hildebrandt (1935) divided it into four 

subspecies (all cited from Moshkin 1986). Also Moshkin and Popova supported the idea 

of different subspecies in Ricinus (cited from Moshkin 1986). Moshkin (1980) 

classified Ricinus into six different subspecies and named several varieties in each 

subspecies (Table 4). 

 

Moshkin (1986) based his classification on multiple characters. He studied the plant 

height, internode length, plant branching, stem colour, waxiness and inflorescence spike 

length and density. In addition, he studied the capsules and seeds, their size, colour, 

shape and diameter. Moreover, he found differences in the seed’s caruncle. In leaves he 

measured the lengths of the lobes. Furthermore, he made notes of the productivity and 

drought-resistance. 
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Table 4. Scheme of classification  of the genus Ricinus according to Moshkin (1986). 

SUBSP. VAR. 

communis L. communis 

roseus G. Pop. et V. Moshk. 

microspermus V. Moshk. 

viridis G. Pop. et V. Moshk. 

brevinodis V. Moshk. 

persicus G. Pop. persicus 

virens G. Pop. 

indehiscens V. Moshk. 

violaceocaulis V. Moshk. 

sinensis G. Pop. et V. Moshk sinensis 

caesius G. Pop. 

japonicus G. Pop. et V. Moshk. 

indicus G. Pop. et V. Moshk indicus 

griseofolius V. Moshk. 

leucocarpus Muell. Arg. 

inermis (Jacq.) Pax et K. Hoffm. 

zanzibarinus G. Pop. zanzibarinus 

glaucus G. Pop. et V. Moshk. 

purpurascens Muell. Arg. 

bailundensis P. Cout. 

nanus V. Moshk. 

ruderalis G. Pop. et V. Moshk. ruderalis 

spontaneus G. Pop. et V. Moshk. 

aegyptiacus (G. Pop.) V. Moshk. 

mexicanus (G. Pop.) V. Moshk. 

 

Zukovskyij (1962, cited from Weiss 2000) has divided the genus Ricinus based on 

southern Russian material into three species: R. communis, R. macrocarpus and R. 

microcarpus. In his book Weiss (2000) also mentioned the most commonly quoted 

subspecies (Table 5) and the list differs from Moshkin’s scheme of classification (Table 
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4). Four varieties, apparently similar, although marked as cultivars were also included in 

this experiment. These varieties were Ricinus communis ‘Zanzibarensis’, ‘Sanguineus’, 

‘Gibsonii’ and ‘Cambodgensis’. In addition, eight other varieties were also included in 

this experiment: ”AGF-M”, ”AGF-6”, ‘Blue Giant’, ‘Carmencita Bright Red’, ‘Green 

Giant’, ‘Impala’, ‘New Zealand Purple’ and  ‘Zanzi Palm’. (Please, note! In this study 

‘Zanzi Palm’ and var. zanzibarensis (mixed) are regarded as different variety.)   

 

Table 5. The most commonly mentioned subspecies according to Weiss (2000). 

  

 

 

 

 

 

 

Anjani (2012) rejected the idea of the existence of different subspecies. He based his 

views on the strength of knowledge about castor plant’s pollination, morphology and 

genetics. For example, all plants in the genus can hybridise and according to Anjani 

(2012) there are no distinctions in morphological characteristics and chromosome 

numbers between different varieties. In the light of present knowledge, varieties are just 

an adaption to the environmental or the result of human selection (Weiss 2000). 

 

The aim of this study is to observe differences and similarities between the selected 

Ricinus varieties. The main idea is to find recognizable characters, which can help in 

the identification of different varieties. Based on careful scrutiny of characters and with 

the help of the Delta editor, the taxonomical descriptions for the examined varieties are 

made. Also an identification key was compiled for the examined varieties. 

 

Ricinus is a widely cultivated plant and as a result there is a threat of misuse of ricin 

toxin. Therefore this study was carried out. The aim of this study is to make a 

Ricinus communis subsp. persicus (Persian species) 

Ricinus communis subsp.  chimensis (Chinese species) 

Ricinus communis subsp.  zanzibarensis (Zanzibar species) 

Ricinus communis subsp.  sanguineus (Crimson species) 

Ricinus communis subsp.  gibsoni 

Ricinus communis subsp.  cambodgensis (Purple species) 
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taxonomic description for Ricinus varieties. Whether they are different subspecies or 

not, they may have slightly different chemical composition. The most important thing is 

the content of ricin toxin. Genetic engineering could provide a solution to producing 

ricin varieties that have the good characteristics but not contain any ricin toxin (Chan et 

al. 2010). Castor has been cultivated for at least 6000 years, so it is still unclear how 

plant breeding, simple selection of preferred characters, occasional crossings with wild 

populations and large distribution area have influenced on the morphological characters 

in castor (Aboelsound 2010).         

  

 

2. MATERIALS AND METHODS  

 

2.1. Sowing and potting 

 

Plants were sown on 24
th

 April in 2013 at the Kumpula Botanic Garden. Ten seeds were 

sown from each accession (usually a variety) (Table 6). Plants were grown in a 

greenhouse until they were planted outside in the experimental area on 12
th
 June 2013. 

In the greenhouse the plants were potted twice, the first time on 14
th

 May 2013 and 

second time on 31
st
 May 2013 (Appendix 7). 

 

Two examples of each accession were planted in the experimental area, except in 

accession 2012–0045 ‘Cambodgensis’ and 2013–0048 ”AGF-M”, because only one 

seed germinated (Table 6). Rest of the germinated seeds were excluded from the study. 

 

The seeds for this study were selected carefully. The primary idea was that these seeds 

are easily available for everyone. Some of the seeds were received from other botanical 

gardens and the rest of the seeds were bought from the international seedsmen 

(Appendix 7). 
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Table 6. Planted Ricinus varieties and their accession numbers in the database of the 

Helsinki University Botanic Garden. 

ACCESSION NUMBER NAME PLANTS IN 

GARDEN 

2009–0002 ‘New Zealand Purple’ 2 

2009–0003  ‘Zanzi Palm’ 2 

2009–0004 var. zanzibarensis (mixed) 2 

2009–0006 ‘Impala’ 2 

2009–0008 var. gibsonii (1114) 2 

2009–0084 ‘Gibsonii’ 2 

2009–0335 ‘Carmencita Bright Red’ 2 

2012–0045 ‘Cambodgensis’ 1 

2012–0088 ‘New Zealand Purple’ 2 

2012–0265 ‘Sanguineus’ 2 

2012–0485 ‘New Zealand Purple’ 2 

2012–0486  ‘Zanzi Palm’ 2 

2012–0844 ‘Sanguineus’ 2 

2012–0845 ‘Green Giant’ 2 

2012–0846 ‘Blue Giant’ 2 

2012–0963 ”AGF-6” 2 

2013–0048 ”AGF-M” 1 

 

 

For the experiment the seeds were divided into 13 groups (Table 7). The groups 

included varieties which has the same name. One exception was made, the variety ‘New 

Zealand Purple’ was divided into two subgroups called ‘New Zealand Purple’ a) and 

‘New Zealand Purple’ b). This was made because one accession of ‘New Zealand 

Purple’ variety differs a lot from the other two varieties. 

 

 

 



35 

 

Table 7. Ricinus varieties in this study. 

VARIETIES INCLUDED ACCESSIONS 

”AGF-6” ”AGF-6” (2012–0963) 

”AGF-M” ”AGF-M” (2013–0048) 

‘Blue Giant’ ‘Blue Giant’ (2012–0846) 

‘Cambodgensis’ ‘Cambodgensis’ (2012–0045) 

‘Carmencita Bright Red’ ‘Carmencita Bright Red’ (2009–0335) 

‘Gibsonii’ ‘Gibsonii’ (2009–0084) 

var. gibsonii 1114 (2009–0008) 

‘Green Giant’ ‘Green Giant’ (2012–0845) 

‘Impala’ ‘Impala’ (2009–0006) 

‘New Zealand Purple’ a) ‘New Zealand Purple’ (2009–0002) 

‘New Zealand Purple’ (2012–0485) 

 

‘New Zealand Purple’ b) ‘New Zealand Purple’ (2012–0088) 

‘Sanguineus’ ‘Sanguineus’ (2012–0265) 

‘Sanguineus’ (2012–0844) 

 ‘Zanzi Palm’  ‘Zanzi Palm’ (2009–0003) 

 ‘Zanzi Palm’ (2012–0486) 

var. zanzibarensis (mixed) var. zanzibarensis (mixed) (2009–0004) 

 

 

2.2. Soil texture, nutrients and weather 

 

Plants were sowed in the Kekkilä soil mixture that contains sphagnum peat and it is 

lightly fertilised. The plants were potted twice during the greenhouse cultivation with a 

combination of seedling soil and Osmocote supplement. The Osmocote supplement (N-

P-K 15-4-7) is a controlled release fertiliser that feeds soil for 6 months. It was dosed 4 

dl to 100 kg of soil. The garden soil was used as a growth medium in the experimental 

area. In Appendix 8 is shown the product information of the garden soil. The plants 

were sprinkler irrigated once a week. During the hot weathers in July the plants were 

sprinkler irrigated twice a week.    
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Thermal summer in 2013 began in Helsinki on the 8
th
 of May and lasted until the 23

rd
 of 

September (Finnish Meteorological institute 2013 b). During the thermal summer, the 

average temperature in Helsinki was between 17–18 ˚C and rainfall range between 150–

200 mm (Figure 16).  

 

Figure 16. The average temperature and rainfall in Finland during thermal summer in 

2013. In Helsinki the thermal summer began in 8
th
 of May and lasted until the 23

rd
 of 

September. The black circle is located in Helsinki where the plants were grown (Finnish 

Meteorological Institute 2013 b). 

 

2.3. Delta editor 

 

Delta editor is software for taxonomical use (Dallwitz 1980). The name comes from 

words Description Language for Taxonomy and it helps of recording taxonomic 

descriptions. The Delta editor is already coded in 1980’s, but the latest version is 

available free from the internet http://delta-intkey.com/. The taxon names were entered 

according to the Table 7. The character list was based on the observations and finally 

the taxonomical descriptions were altered into natural-language descriptions with the 

Delta editor.     

 

 

http://delta-intkey.com/
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2.4. Samples 

 

The plants were observed at regular intervals during their growth. Herbarium samples 

from each plant were collected and the samples will be deposited at the Botany Unit, the 

Finnish Museum of Natural History. The samples were collected irregularly from each 

plant, because the plants flowered at different times. After the collection the samples 

were pressed between corrugated cardboard and blotting paper. 

 

3. RESULTS 

 

The results are divided into five sections: plant height and stem characters, leaves and 

leaf-stalk nectaries, inflorescence, seeds, and colours. Altogether, 20 characters were 

included in this study (Table 8). At the end of this section taxonomical description of 

the studied varieties is shown. 

 

Table 8. Characters included in this experiment. 

1. Plant height (numeric) 

2. Plant height 

3. Stem robustness 

4. Average internode length 

5. Waxy coat of the stem 

6. Largest leaf size 

7. Relative cut-depth of the leaves 

8. Shape of the leaf lobe 

9. Margin of the leaf 

10. Number of petiole-base-nectaries 

11. Number of petiole nectaries 

12. Number of lamina-junction nectaries 

13. Sex differentiation of the inflorescence 

14. Type of the flower buds 

15. Outgrowths of the seed capsules 

16. Size of the seeds 

17. Colour of the seeds 

18. Colour of the stem 

19. Colour of the leaf 

20. Colour of the inflorescence 
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3.1. Plant height and stem characters 

 

The maximal plant height was measured on 5
th

 of September 2013, when the plant had 

been grown for 138 days (Appendix 2). The height is not accurate, because samples of 

the plants were taken during they growth period. Usually, the samples were collected 

from one individual of each variety. The sample collection might have influence on the 

plant height because occasionally the highest inflorescence was taken for plant 

specimen. That explains the high range of the results especially in one accession. Two 

varieties, ‘Cambodgensis’ and ”AGF-M”, had only one germinated plant. The plant 

height is only approximate measure, but enough precise for this study. 

 

The plant height is divided into three groups, short or dwarf (<1 m), medium (1–1.50 m) 

and tall (>1.51 m) varieties. Short or dwarf varieties did not exist. The shortest plant in 

this study was ”AGF-6”, which was 1.16 meters tall. Totally six varieties were 

determined as medium sized plants and seven varieties were determined as tall plants 

(Table 9).   

 

Table 9. Plant height groups of Ricinus varieties. 

PLANT 

HEIGHT 

SMALL 

OR 

DWARF 

(<1 M) 

MEDIUM 

(1–1.5 M) 

TALL 

(>1.5 M) 

Varieties None ”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Cambodgensis’ 

‘Green Giant’ 

var. zanzibarensis (mixed) 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Impala’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

‘Sanguineus’ 

 ‘Zanzi Palm’ 
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Stem robustness was measured on 5
th

 of September with the slide caliper, which 

describes the diameter of the stem (Appendix 2). The measurement was taken in 30 cm 

height of the stem in each plant. Stem robustness is divided roughly into two categories: 

slender and robust. The stem is slender, when the diameter is equal or less than 22 mm. 

The stem is robust when its diameter is over 22 mm. This classification is based on the 

result in Appendix 2, which shows that 22 mm was the clearest dividing line. Varieties 

”AGF-M”, ”AGF-6”, ‘Blue Giant’, ‘Cambodgensis’ and ‘New Zealand Purple’ b) have 

slender stems. The other eight varieties have robust stems. 

 

Average internode length was calculated by the division of the height of the plants with 

the number of nodes (Appendix 2). The height of the plants and the node number were 

measured on days 9th of July, 4th of August, 18th of August and 5th of September. If 

the plant average internode length was under 8 cm, the internode is regarded as short 

(Table 10). If the average internode length is between 8 and 10 cm, the internode is 

regarded as a moderate. If the internode length was over 10 cm, the internode is called 

long. 

 

Table 10. Average internode lengths of Ricinus varieties. 

INTERNODE 

LENGTH 

SHORT  

(< 8 CM) 

MODERATE  

(8–10 CM) 

LONG 

(>10 CM) 

Varieties var. zanzibarensis 

(mixed) 

 ‘Zanzi Palm’ 

”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Cambodgensis’ 

‘Gibsonii’ 

‘Green Giant’ 

‘New Zealand 

Purple’ a) 

‘Carmencita Bright 

Red’ 

‘Impala’ 

‘New Zealand Purple’ 

b) 

‘Sanguineus’ 
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Some of the varieties have waxy coat on stems, which was easily visible. The plants can 

be divided into two groups dependent upon the waxiness of the stem (Table 11). 

 

Table 11. Waxiness of the stem in Ricinus varieties. 

STEM 

COAT 

WAXY  NOT WAXY  

Varieties ”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Green Giant’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

 ‘Zanzi Palm’ 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Impala’ 

‘Sanguineus’ 

var. zanzibarensis (mixed) 

‘Cambodgensis’ 

 

 

3.2. Leaves and leaf-stalk nectaries 

 

The maximum leaf size was measured between 9 July and 10 September (Appendix 3). 

In Appendix 3 is also shown the average leaf size. Here the leaf size means size of the 

blade. It was measured from six randomly selected leaves from each planted accession 

on 10 September 2013. 

 

The average leaf size and the maximum leaf size illustrate the habit of the plant and 

there can be made some conclusions. The leaf size can be divided into three groups; 

small-, medium-, and large-sized leaves (Table 12). This classification is based on the 

largest leaf size. Small-sized leaves are under 40 x 40 cm and large-sized leaves are 

over 50 x 50 cm. The medium-sized leaf is between 40 x 40 cm and 50 x 50 cm.  
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Table 12. The largest leaf size of Ricinus varieties.      

LEAF 

SIZE 

SMALL MEDIUM LARGE 

Maximum 

leaf size 

<40 x 40 cm 40 x 40 cm –  50 x 50 cm > 50 x 50 cm 

Varieties ”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Cambodgensis’ 

‘New Zealand 

Purple’ b) 

‘Impala’ 

‘New Zealand Purple’ a) 

‘Sanguineus’ 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Green Giant’ 

var. zanzibarensis 

(mixed) 

 ‘Zanzi Palm’ 

 

   

The leaf shape seems to vary in different varieties. Every variety has palmate alternate 

leaves, but the number of lobes differ. Also the cut-depth of the sinuses varies. In 

Appendix 3 there are shown the cut-depth of the sinuses in Ricinus varieties. Cut-depth 

of the palmate leaf was calculated by comparing leaf lobe length to the leaf midrib 

length (Figure 17). 
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Figure 17. Relative cut-depth of the palmate leaf. The leaf lobe length is divided by the 

leaf midrib length. 

 

According to the cut-depth of the leaf sinus types the plants can be divided into three 

groups: deep-cut sinuses, medium-cut sinuses, and slightly-cut sinuses (Table 13). 

 

Table 13. The proportion of leaf lobe length in relation to the midrib length in Ricinus 

varieties. 

LEAF 

SHAPE 

RELATION 

DEEP-CUT 

SINUSES 

(<0,65) 

MEDIUM-CUT 

SINUSES 

(0,65–0,7) 

SLIGHTLY-CUT 

SINUSES 

(>0,7) 

Varieties ‘New Zealand 

Purple’ a) 

var. zanzibarensis 

(mixed) 

 ‘Zanzi Palm’ 

”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Carmencita Bright Red’ 

‘Green Giant’ 

‘Impala’ 

‘New Zealand Purple’ b) 

‘Sanguineus’ 

‘Cambodgensis’ 

‘Gibsonii’ 
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Lobe of the palmate leaf can be oblong or elliptic (Figure 18). The lobe shape was 

observed with the three largest lobes in the leaf. In variety ‘New Zealand Purple’ b) the 

lobe shape varied between two plants, the other one was clearly oblong and the other 

was elliptic. In most of the varieties the most common shape is oblong (Table 14). 

 

 

Figure 18. Lobe shapes in two Ricinus varieties. In the left lobes of the palmate leaves 

are oblong and in the right lobes are more or less elliptic. 

 

Table 14. Lobe shapes of the leaf in Ricinus varieties. 

LEAF SHAPE OBLONG ELLIPTIC 

Varieties ”AGF-6” 

‘Blue Giant’ 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Green Giant’ 

‘Impala’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

‘Sanguineus’ 

”AGF-M” 

‘Cambodgensis’  

‘New Zealand Purple’ b) 

var. zanzibarensis (mixed) 

 ‘Zanzi Palm’ 
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Moreover, marginal teeth of the lobes differ among the varieties. Margin can be 

coarsely toothed or doubly toothed (Figure 19). The results are shown in Table 15. 

 

 

Figure 19. Margin of the lobes in Ricinus varieties. In the left marginal teeth are doubly 

toothed and in the right teeth are coarsely toothed. 

 

Table 15. Leaf marginal teeth of Ricinus varieties. 

LEAF 

MARGINAL 

TEETH 

COARSELY TOOTHED DOUBLY TOOTHED 

Varieties ”AGF-6” 

‘Blue Giant’ 

‘Carmencita Bright Red’ 

‘Green Giant’ 

‘Impala’ 

var. zanzibarensis (mixed) 

 

”AGF-M” 

‘Cambodgensis’  

‘Gibsonii’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

‘Sanguineus’ 

 ‘Zanzi Palm’ 
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Furthermore, occurrence of nectaries on the petiole seems to be a distinctive character 

(Table 16). The petiole nectaries can be divided into three groups: petiole-base-

nectaries, petiole nectaries, and lamina-junction nectaries (Figures 20 and 21). 

 

 

Figure 20. Petiole-base-nectaries and petiole nectaries. 

 

 

 

Figure 21. Lamina-junction nectaries. 

 

The maximum number of petiole nectaries was seven, and was detected in ‘New 

Zealand Purple’ a). Usually the nectar number varies from one to two or three, but there 

were also plants without nectaries. 
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Table 16. Petiole nectaries in different Ricinus varieties. 

 Lamina-junction 

nectaries 

Petiole-base-

nectaries  

Petiole 

nectaries 

Varieties Min Max Min Max Min Max 

”AGF-6” 1 2 0 1 0 2 

”AGF-M” 1 2 0 2 0 2 

‘Blue Giant’ 1 2 0 1 0 2 

‘Cambodgensis’ 1 2 0 3 0 2 

‘Carmencita Bright Red’ 0 3 0 3 0 2 

‘Gibsonii’ 1 3 1 4 0 3 

‘Green Giant’ 0 2 1 6 1 5 

‘Impala’ 1 3 1 4 1 3 

‘New Zealand Purple’ a) 1 3 1 4 1 7 

‘New Zealand Purple’ b) 1 2 0 3 1 3 

‘Sanguineus’ 0 3 1 4 1 3 

var. zanzibarensis (mixed) 1 4 1 4 1 2 

 ‘Zanzi Palm’ 1 5 0 5 1 5 

 

 

3.3. Inflorescence 

 

In this study only two kinds of sex differentiation were visible. All of the examined 

plants had pistillate flowers in apical position and staminate flowers below them (Figure 

14). In two varieties, the ‘Green Giant’ and "AGF-6”, were also seen inflorescences 

which had only pistillate flowers. No other sex differentiation types were found. 

 

In addition, flower buds had two distinct shapes in the material studied. One type has 

conical flower buds with a small spine at the tip (Figure 22). This type was seen in four 

varieties, i.e. ‘Sanguineus’, ‘Impala’, ‘Gibsonii’, and ‘Carmencita Bright Red’. The rest 

had smooth conical flower buds without spines. 

 

As seen in Figure 23, spine density in the seed capsules were clearly distinct. Some of 

the varieties had very densely spiny capsules and others had sparsely spiny capsules. 

The grouping of varieties is shown in Table 17. 
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Figure 22. Two types of flower buds in Ricinus varieties. In the left picture conical 

flower buds are smooth and in the right flower buds have a small spine at the tip. 

  

 

 

Figure 23. Two kinds of seed capsules seen in Ricinus varieties. In the left picture there 

are seed capsules which are densely spiny and in the right the seed capsules are sparsely 

spiny.    
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Table 17. Seed capsules in Ricinus varieties. 

SEED 

CAPSULE 

DENSELY SPINY SPARSELY SPINY 

Varieties ”AGF-6” 

‘Blue Giant’ 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Impala’ 

‘Sanguineus’ 

 

”AGF-M” 

‘Cambodgensis’  

‘Green Giant’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

 ‘Zanzi Palm’ 

var. zanzibarensis (mixed) 

 

 

3.4. Seeds 

 

As mentioned earlier, the seeds of the Ricinus varieties are quite unlike in many 

respects. The biggest external differences were observed in the size and in the colour. In 

Appendix 5 seeds from each accession are photographed. In the examined species seed 

length measured from 7,3 to 17,4 millimeters (Appendix 4). 

  

Of the seeds sown the smallest seed was 7,0 mm and the largest seed almost 18 mm 

wide (Appendix 4). Based on the measurements the seeds can be divided into small and 

large seeds (Table 18). In the seed width the variety var. zanzibarensis (mixed) differed 

more than would be expected when compared to variety ‘Zanzi Palm’. This confirms 

Weiss (2000) observation that the seed size may vary also between different racemes of 

the plant. 
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Table 18. Seed sizes in Ricinus varieties. 

SEED SIZE 

(Length) 

SMALL 

(< 12 mm) 

LARGE 

(> 12 mm) 

Varieties ”AGF-6” 

‘Blue Giant’ 

‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

 ‘Zanzi Palm’ 

”AGF-M” 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Green Giant’ 

‘Impala’ 

‘Sanguineus’ 

var. zanzibarensis (mixed) 

 

3.4. Colours of the varieties 

 

The seed coat of the Ricinus varieties are smooth and glossy and they have marble-like 

pattern, usually with brown, grey, black or whitish colour. Seeds can also be 

unicoloured, such as black. The colours of the examined seeds vary from light grey to 

black (Appendix 5). Almost every seed has spots or stripes from light yellow to dark 

red. For this study the seed colours are divided into two groups, mainly one coloured 

dark seeds and brown seeds with light-coloured spots (Table 19).  
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Table 19. Colours of the seeds in Ricinus varieties. 

SEEDS MAINLY ONE 

COLOURED DARK  

BROWN WITH LIGHT-

COLOURED SPOTS 

Varieties ‘New Zealand Purple’ a) 

‘New Zealand Purple’ b) 

var. zanzibarensis (mixed) 

 

 

”AGF-6” 

”AGF-M” 

‘Blue Giant’ 

‘Cambodgensis’ 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Green Giant’ 

‘Impala’ 

‘Sanguineus’ 

var. zanzibarensis (mixed) 

 ‘Zanzi Palm’ 

 

Additionally, other colours of the grown plants were defined. The colours of the stem, 

leaf, its venation and inflorescence were recorded (Table 20). 
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Table 20. Colours of some plant parts in the different varieties of Ricinus.  

VARIETIES 

STEM AND 

LEAF 

VENATION LEAF INFLORESCENCE 

”AGF-6” Light green Light green Light green 

”AGF-M” Light red Light green Light green 

‘Blue Giant’ Light green Light green Light green 

‘Cambodgensis’ Brown Dark green Brown 

‘Carmencita Bright Red’ Red Dark green Red 

‘Gibsonii’ Red Dark green Red 

‘Green Giant’ Light red Light green Light green 

‘Impala’ Red Dark green Red 

‘New Zealand Purple’ a) Purple Purple Purple 

‘New Zealand Purple’ b) Light green Light green Light green 

‘New Zealand Purple’ b) Red Dark green Purple 

‘Sanguineus’ Red Dark green Red 

var. zanzibarensis (mixed) Light red Light green Dark green 

 ‘Zanzi Palm’ Light red Light green Dark green 

 

Accordingly, based on colour patterns seen in Table 20, seven different groups have 

been established and they are grouped in the following Table 21. The groups differ 

markedly from each other. 

  



52 

 

Table 21. The colour groups of the Ricinus varieties. 

GROUP DEFINITION VARIETIES 

1 Light green stem and leaf venation, light 

green leaf and light green inflorescence. 

”AGF-6” 

‘Blue Giant’ 

‘New Zealand Purple’ b) 

2 Light red stem and leaf venation, light 

green leaf and light green inflorescence. 

”AGF-M” 

‘Green Giant’ 

3 Red stem and leaf venation, dark green 

leaf and red inflorescence. 

‘Carmencita Bright Red’ 

‘Gibsonii’ 

‘Impala’ 

‘Sanguineus’ 

4 Purple stem and leaf venation, purple leaf 

and purple inflorescence. 

‘New Zealand Purple’ a) 

 

5 Light red stem and leaf venation, light 

green leaf and dark green inflorescence. 

var. zanzibarensis (mixed) 

 ‘Zanzi Palm’ 

6 Brown stem and leaf venation, dark green 

leaf and brown inflorescence. 

‘Cambodgensis’ 

 

In group one the plants are totally light green. Group two resembles the group one and 

only difference is that the stem and the leaf venation is light red. However, group three 

consists of plants that have leaves from green to dark purple on a sliding scale from the 

bottom to apex of the plant. 

 

In group four the plants are totally dark purple. The group consist of only one variety 

called ‘New Zealand Purple’. One notable difference was noticed in variety ‘New 

Zealand Purple’, accession 2012–0088. Surprisingly, there were two kinds of colour 

patterns, one with a green appearance and one with a reddish appearance. The green 
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appearance suited in group one, but the other had to be excluded from this 

classification, because of unsure garden origin of the seed lot  

 

The plants in group five are all originated from Zanzibar, Tanzania. They have greenish 

leaves and reddish stems and venations. Variety called ‘Cambodgensis’ is the darkest 

plant with the brown stem and venation and, therefore, it is classified in its own group, 

group number six. 

 

3.5. Description of studied varieties 

 

The descriptions, with some manual amendments, were made with the Delta editor. 

Photograps of every planted accession are shown in Appendix 6. Photographs were 

taken of the whole plant, the leaves and the inflorescence. 
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Figure 23. General Description of the Ricinus L. (copied from the description written by 

Whiteley 1997). 

 

3.5.1. ”AGF-6” 

 

Medium-sized plant, 1.2–1.6 m tall. Stem slender, under 22 mm in diameter, light 

green, waxy coated with moderate internode length (8–10 cm). Leaves alternate, light 

green, less than 40 x 40 cm, palmate with medium-cut sinuses and oblong lobes with 

coarsely toothed marginal teeth. Leaf stalks with 0–1 base-nectaries, 0–2 petiole 

RICINUS L. 

Annual herbs, shrubs or small, short-lived trees, 1–7 m. Stems green or reddish, often 

glaucous, becoming hollow. Branching occurs at the nodes immediately below an 

inflorescence. Leaves alternate, spherical, peltate, 10–75 cm across, palmately 5–11- 

lobed, the lobes up to half the length of the leaf. Stipules united, sheating, 1–3 cm. 

Leaf-stalks 8–50 cm, with 2 nectaries at the base, 2 at the junction with the leaf blade 

and 1 or more towards the base on the upper side. Leaves and stalks green or reddish, 

often glaucous; blades lobed, sharply toothed and acuminate. Flowers in narrow 

terminal panicles 10–40 cm. Male and female flowers separate within the panicle, 

male below, female above. Male flowers in 3–16-flowered cymes on stalks 5–15 mm; 

sepals 3–5, ovate, 5–7 mm; petals absent; stamens numerous; 5–10 mm, filaments 

much branched with many anthers. Female flowers in 1–7-flowered cymes on stalks 

4–5 mm; sepals 3–5; united, soon falling; petals absent; ovary superior, 3-celled, 

ovules 1 per cell; stigmas 3, style short. Ovary covered with fleshy spines, enlarging 

in fruit, finally rigid. Fruit a 3-lobed capsule, 1.5–2.5 cm wide, green or reddish, 

becoming brown and woody. Capsule splits into 3, often explosively. Seeds 5–15mm, 

ovoid, pale brown to black, strongly mottled with a yellowish white caruncle.  
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nectaries and 1–2 lamina-junction nectaries. Inflorescence light green with pistillate 

flowers in the apex or with solely pistillate flowers. Flower buds conical. Seed capsules 

densely spiny. Small (under 12 mm) brown coloured seeds with light-coloured spots. 

 

3.5.2. ”AGF-M” 

Medium-sized plant, 1.4 m tall. Stem slender, under 22 mm in diameter, light red, waxy 

coated with moderate internode length (8–10 cm). Leaves alternate, light green, less 

than 40 x 40 cm, palmate with medium-cut sinuses and elliptic lobes with doubly 

toothed marginal teeth. Leaf stalks with 0–2 base-nectaries, 0–2 petiole nectaries and 1–

2 lamina-junction nectaries. Inflorescence light green with pistillate flowers in the apex. 

Flower buds conical. Seed capsules sparsely spiny. Large (over 12 mm) brown coloured 

seeds with light-coloured spots. 

 

3.5.3. ‘Blue Giant’ 

Medium-sized plant, 1.3–1.4 m tall. Stem slender, under 22 mm in diameter, light 

green, waxy coated with moderate internode length (8–10 cm). Leaves alternate, light 

green, less than 40 x 40 cm, palmate with medium-cut sinuses and oblong lobes with 

coarsely toothed marginal teeth. Leaf stalks with 0–1 base-nectaries, 0–2 petiole 

nectaries and 1–2 lamina-junction nectaries. Inflorescence light green with pistillate 

flowers in the apex. Flower buds conical. Seed capsules densely spiny. Small (under 12 

mm) brown coloured seeds with light-coloured spots. 

 

3.5.4. ‘Cambodgensis’ 

Medium-sized plant, 1.5 m tall. Stem slender, under 22 mm in diameter, brown, without 

waxy coat and with moderate internode length (8–10 cm).  Leaves alternate, brown, 

medium sized (40 x 40 – 50 x 50 cm), palmate with slightly-cut sinuses and elliptic 

lobes with doubly toothed marginal teeth. Leaf stalks with 0–3 base-nectaries, 0–2 

petiole nectaries and 1–2 lamina-junction nectaries.  Inflorescence brown with pistillate 

flowers in the apex. Flower buds conical. Seed capsules sparsely spiny. Brown coloured 

seeds with light-coloured spots. 



56 

 

 

3.5.5. ‘Carmencita Bright Red’ 

Tall plant, 1.8–2.0 m. Stem robust, over 22 mm in diameter, red, without waxy coat and 

with long internode length (over 10 cm). Leaves alternate, dark green, medium sized 

(40 x 40 – 50 x 50 cm), palmate with medium-cut sinuses and oblong lobes with 

coarsely toothed marginal teeth. Leaf stalks with 0–3 base-nectaries, 0–2 petiole 

nectaries and 0–3 lamina-junction nectaries. Inflorescence red with pistillate flowers in 

the apex. Flower buds conical with small spine at the tip. Seed capsules densely spiny. 

Large (over 12 mm) brown coloured seeds with light-coloured spots. 

 

3.5.6. ‘Gibsonii’ 

Tall plant, 1.6–1.8 m. Stem robust, over 22 mm in diameter, red, without waxy coat and 

with moderate internode length (8–10 cm). Leaves alternate, dark green, medium sized 

(40 x 40 – 50 x 50 cm), palmate with slightly-cut sinuses and with oblong lobes doubly 

toothed marginal teeth. Leaf stalks with 1–7 base-nectaries, 0–3 petiole nectaries and 1–

3 lamina-junction nectaries. Inflorescence red with pistillate flowers in the apex. Flower 

buds conical with small spine at the tip. Seed capsules densely spiny. Large (over 12 

mm) brown coloured seeds with light-coloured spots. 

 

3.5.7. ‘Green Giant’ 

Medium-sized plant, 1.4–1.6 m tall. Stem robust, over 22 mm in diameter, light red, 

waxy coated with moderate internode length (8–10 cm). Leaves alternate, light green, 

medium sized (40 x 40 – 50 x 50 cm), palmate with medium-cut sinuses and oblong 

lobes with coarsely toothed marginal teeth. Leaf stalks with 1–6 base-nectaries, 1–5 

petiole nectaries and 0–2 lamina-junction nectaries. Inflorescence light green with 

pistillate flowers in the apex or with solely pistillate flowers. Flower buds conical. Seed 

capsules sparsely spiny. Large (over 12 mm) brown coloured seeds with light-coloured 

spots. 
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3.5.8. ‘Impala’ 

Tall plant, 1.9–2.0 m. Stem robust, over 22 mm in diameter, red, without waxy coat and 

with long internode length (over 10 cm). Leaves alternate, dark green, medium sized 

(40 x 40 – 50 x 50 cm), palmate with medium-cut sinuses and oblong lobes with 

coarsely toothed marginal teeth. Leaf stalks with 1–4 base-nectaries, 1–3 petiole 

nectaries and 1–3 lamina-junction nectaries. Inflorescence red with pistillate flowers in 

the apex. Flower buds conical with small spine at the tip. Seed capsules densely spiny. 

Large (over 12 mm) brown coloured seeds with light-coloured spots. 

 

3.5.9. ‘New Zealand Purple’ a) 

Tall plant, 1.9–2.1 m. Stem robust, over 22 mm in diameter, purple, waxy coated with 

moderate internode length (8–10 cm). Leaves alternate, purple, medium sized (40 x 40 – 

50 x 50 cm), palmate with low-cut sinuses and oblong lobes with doubly toothed 

marginal teeth. Leaf stalks with 1–4 base-nectaries, 1–7 petiole nectaries and 1–3 

lamina-junction nectaries.  Inflorescence purple with pistillate flowers in the apex. 

Flower buds conical. Seed capsules sparsely spiny. Small (under 12 mm) mainly 

unicoloured dark seeds. 

 

3.5.10. ‘New Zealand Purple’ b) 

Tall plant, 1.5–1.9 m. Stem medium sized, under 22 mm in diameter, light green, waxy 

coated with long internode length (over 10 cm). Leaves alternate, light green or dark 

green, less than 40 x 40 cm, palmate with medium-cut sinuses and oblong or elliptic 

lobes with doubly toothed marginal teeth. Leaf stalks with 0–3 base-nectaries, 1–3 

petiole nectaries and 1–2 lamina-junction nectaries. Inflorescence light green or red 

with pistillate flowers in the apex.  Flower buds conical. Seed capsules sparsely spiny. 

Small (under 12 mm) mainly unicoloured dark seeds. 

 

3.5.11. ‘Sanguineus’ 

Tall plant, 1.9–2.1 m. Stem robust, over 22 mm in diameter, red, without waxy coat and 

with long internode length (over 10 cm). Leaves alternate, dark green, medium sized 
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(40 x 40 – 50 x 50 cm) , palmate with medium-cut sinuses and oblong lobes with 

doubly toothed marginal teeth. Leaf stalks with 1–4 base-nectaries, 1–3 petiole nectaries 

and 0–3 lamina-junction nectaries.  Inflorescence red with pistillate flowers in the apex. 

Flower buds conical with small spine at the tip. Seed capsules densely spiny. Large 

(over 12 mm) brown coloured seeds with light-coloured spots. 

 

3.5.12. var. zanzibarensis (mixed) 

Medium-sized plant, 1.3–1.4 m tall. Stem robust, over 22 mm in diameter, light red, 

without waxy coat and with short internode length (under 8 cm). Leaves alternate, light 

green, large sized (over 50 x 50 cm), palmate with low-cut sinuses and elliptic lobes 

with coarsely toothed marginal teeth. Leaf stalks with 1–4 base-nectaries, 1–2 petiole 

nectaries and 1–4 lamina-junction nectaries. Inflorescence dark green with pistillate 

flowers in the apex. Flower buds conical. Seed capsules sparsely spiny. Large (over 12 

mm) mainly unicoloured dark or brown with light-coloured spots seeds. 

 

3.5.13.  ‘Zanzi Palm’ 

Tall plant, 1.5–1.7 m. Stem robust, over 22 mm in diameter, light red, waxy coated, 

with short internode length (under 8 cm). Leaves alternate, light green, medium sized 

(40 x 40 – 50 x 50 cm), palmate with low-cut sinuses and elliptic lobes with doubly 

toothed marginal teeth. Leaf stalks with 0–5 base-nectaries, 1–5 petiole nectaries and 1–

5 lamina-junction nectaries. Inflorescence dark green with pistillate flowers in the apex. 

Flower buds conical. Seed capsules sparsely spiny. Small (under 12 mm) brown 

coloured seeds with light-coloured spots. 

 

3.6. Identification key 

 

The identification key was done with the help of the Delta editor (Figure 24). In this 

identification key 12 characters out of the 20 character were included (Table 8 and 

Table 22). The excluded characters and the characters that were used in the key are also 

shown in the Table 22. 
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Figure 24. Identification key for the Ricinus varieties. 

 

 

 

 

 

IDENTIFICATION KEY 

 

1. Stem light green…………………………………...”AGF-6” 

     ‘Blue Giant’ 

    Stem light red……………………………………..2 

    Stem red…………………………………………..Gibsonii 

     ‘Impala’ 

     ‘Carmencita Bright Red’ 

     ‘Sanguineus’ 

    Stem purple………………………………………. ‘New Zealand Purple’ a) 

    Stem brown……………………………………….’Cambodgensis’ 

 

2(1).Inflorescence light green………………………... 3 

    Inflorescence dark green………………………….. 4 

 

3(2).Leaves oblong; stem thick and robust………….. ‘Green Giant’ 

    Leaves elliptic; stem medium sized………………. ”AGF-M” 

 

4(2).Stem waxy coat; seed small……………………  ‘Zanzi Palm’ 

Stem no waxy coat; seed large…………………… var. zanzibarensis (mixed) 

 

Characters: 16 indata, 12 included, 6 in key  

Items: 13 in data, 12 included, 12 in key. (‘New Zealand Purple’ b) were excluded) 

Parameters: Rbase = 1.40 Abase = 2.00 Reuse = 1.01 Varywt =.80 

Characters included: 2–7 11–16 

Character reliabilities: 1–16,5.0 
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Table 22. Characters for identification key. 

INCLUDED 

CHARACTERS 

EXCLUDED 

CHARACTERS 

CHARACTERS 

USED IN KEY 

Plant height 

Stem robustness 

Colour of the stem  

Waxy coat of the stem 

Position of the leaves 

Colour of the leaf 

Shape of the leaf lobe 

Colour of the inflorescence 

Sex differentiation of the 

inflorescence  

Type of the flower buds 

Outgrowths of the seed 

capsules 

Size of the seeds 

Colour of the seeds 

Plant height (numeric) 

Number of petiole-base-

nectaries 

Number of petiole and leaf 

lamina-junction nectaries 

Average internode length 

(numeric) 

Largest leaf size 

Relative cut-depth of the 

leaves 

Margin of the leaf 

Colour of the stem 

Colour of the 

inflorescence 

Shape of the leaves 

Stem robustness 

Wax of the stem 

Size of the seeds 

 

Delta editor automatically leaves the numeric characters out of the key, therefore the 

first four characters in Table 22 were excluded. The other three characters, the largest 

leaf size, relative cut-depth of the leaves and the margin of the leaf, were excluded on 

purpose. After a consideration, these characters weren’t unambiguous so they were left 

out of the identification key. Also one variety ‘New Zealand Purple’ b) was excluded 

from the study because this variety differed a lot from the other ‘New Zealand Purple’ 

specimen. First of all, the ‘New Zealand Purple’ a) plants were totally purple while the 

‘New Zealand Purple’ b) plants had two kinds of appearances: a red and a green one 

(Appendix 6). Also other differences existed, such as the stem robustness, internode 

lengths, leaf sizes, and number of nectaries. Character reliabilities were set as neutral 
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5.0 in the scale 0-10. This was determined by the fact that nobody knows how much 

environmental factors have an effect on characters, their quality and quantity. 

 

4. DISCUSSION 

 

Ricinus is regarded as a monotypic genus with a large amount of varieties even though 

several authors have classified different species and subspecies in genus Ricinus (Figure 

15). The latest was Moshkin’s (1986) who considered that there are six subspecies in 

Ricinus genus.  

 

Same characters appeared in this study as in Moshkin’s (1986) research. In both studies 

the plant height, internode length, stem colour, stem thickness, waxiness of the stem, 

and spike density show dissimilarities between varieties. Also in the seeds and leaves 

size, colour, and diameter were found distinctive in both studies.  

 

Some differences that Moshkin (1986) did not mention were discovered in this study. 

The depth of the leaf sinus diverge among varieties and it is an easy numeric character 

to measure (Figure 17 and 18). The occurrence of petiole nectaries vary greatly between 

varieties, but it is not so good character, because there was a huge variation in the 

number of nectaries, even in the same plant (Figure 20 and 21; Table 16). Also the leaf 

marginal teeth and flower buds differ between the varieties (Figure 19 and 22). The leaf 

marginal teeth were either coarsely toothed or doubly toothed and the conical flower 

buds were either round and smooth or they had a small spine at the tip. 

 

In Table 5 are listed the most commonly mentioned subspecies (Weiss 2000). Four of 

these mentioned subspecies were included in this study, the varieties Ricinus 

‘Zanzibarensis’, ‘Sanguineus’, ‘Gibsoni’, and ‘Cambodgensis’. In this study the 

varieties ‘Sanguineus’ and ‘Gibsoni’ resemble to each other. Other varieties are 

significantly distinct morphologically from each other. There were also two varieties 

which resemble to ‘Sanguineus’ and ‘Gibsoni’. These varieties were ‘Impala’ and 
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‘Carmencita Bright Red’. If based merely on morphological differences, these four 

varieties can be regarded as a subspecies. These varieties can be described as red 

varieties with conical flower buds with a small spine at the tip. 

 

Also one other group can considered as a subspecies. These plants belong in the 

varieties ”AGF-6” and ‘Blue Giant’. These varieties are totally green with only a few 

nectaries. 

 

These two groups show that there is definitely significant distinction between the 

varieties. On the other hand, there is much more variation between the rest of the 

varieties. Some characters, such as wax on the stem or the leaf lobe shape split the 

varieties into other groups. Apart from the two groups mentioned, no other 

unambiguous groups were found in this study. 

   

There was one atypical variety, ‘New Zealand Purple’ b). This accession differs from 

the other ‘New Zealand Purple’ varieties more than would have been expected. 

Therefore two ‘New Zealand Purple’ varieties have been named, i.e. the ‘New Zealand 

Purple’ a) and b). The greatest differences were noticed with the colours. Although the 

seed colour and size were quite similar, the colour of the whole plant is clearly distinct. 

‘New Zealand Purple’ a) plants are purple, as can be presupposed from the name. 

However, ‘New Zealand Purple’ b) specimens were green and red and did not resemble 

other examined varieties. Also the leaf size and sinuses differ, the ‘New Zealand Purple’ 

a) had medium sized leaves with deep-cut sinuses while the ‘New Zealand Purple’ b) 

had small leaves with medium-cut sinuses. This raises the question, does the ‘New 

Zealand Purple’ b) belong to the variety ‘New Zealand Purple’s or is it just another 

variety which is wrongly identified?  If the first argument is true, ‘New Zealand Purple’ 

is a very variable variety. If the second argument is correct, there is a new variety or a 

hybrid of the unknown varieties. Accession 2012–0088 ‘New Zealand Purple’ b) was 

received from Jardin Botanique de La Gacilly, Laboratoires de Biologie Végétale Yves 

Rocher, Service Botanique et Paysage. It is originated from de Potager Gatra 09 
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Garden. It is probable that the plant is pollinated by another plant or they may have 

misidentified it. 

  

This study has some distortion. The number of samples was limited and unfortunately 

there was only one germinated plant of two varieties (Table 6). In addition, this study 

concentrated on the varieties, which have been received from different sources. It would 

be interesting to see how these varieties differ from the natural Ricinus varieties. Some 

material was received from controlled sources, i.e. plant breeders and some from 

botanical gardens. Especially in botanical gardens outbreeding is possible. Moreover, 

seed classification needs more attention. The classification was difficult, because of the 

huge variation of the seeds appearance even in one variety. The seeds were grouped 

roughly into two groups, because lack of more material. Finally, this study concentrated 

only on visible characters. However, it is essential to examine morphology of the 

Ricinus varieties that anyone can easily identify them already in the field.   

 

5. CONCLUSION 

 

This study can be a base on further studies of Ricinus. Based on different characters the 

plants can be divided clearly into different groups. Whether these groups could be 

different subspecies or they can just be varieties of selected garden origin, has to be 

studied carefully based on material which is collected from wide geographical area and 

from cultivars which are grown for oil and decorative purposes in different 

environmental conditions. It would be crucial to know if these groups have differences 

with the chemical composition, especially with the amount of ricin toxin. The 

taxonomical classification can provide an important identification tool, if the ricin toxin 

content correlates with the taxonomical characteristics. This way the monitoring of the 

use of castor oil plant as a chemical weapon can be surveyed more effectively. 

 

Regardless of the distortions in this study, it is a good start for further studies. The 

taxonomical descriptions and the identification key are made with the help of freely 
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available software. The software also allows attaching of the chemical characters. This 

study is a first effort to develop a comprehensive identification key for Ricinus cultivars 

and varieties. Therefore, more cultivars from castor oil plantations and material from 

the wild are needed for deeper understanding of the variation.             

 

Moreover, it would be very useful to study how the climate affects on the morphology, 

colours, growth rate and habit of the Ricinus. In the future there should be more careful 

studies on microscopic structures, their differences and similarities. Finally, last but not 

least, DNA sequencing can shed more light on the systematic position of Ricinus 

varieties. Are they real taxonomic units or just variation caused by environment or plant 

breeders, who try to find decorative plants for gardens? 
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APPENDIX 1. Castor production in 1961–2012 

 

 

Figure 1.1. Castor production, area harvested in 1961–2012 (Faostat 2013). 

 

 

Figure 1.2. Castor production in 1961–2012, yield (hg/ha) (Faostat 2013). 
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Figure 1.3. Castor production in 1961–2012, seed production (Faostat 2013). 
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APPENDIX 2. Plant height and stem robustness of Ricinus varieties 

 

Figure 2.1 Average plant heights of Ricinus varieties.  

 

 

Figure 2.2 Stem robustness of Ricinus varieties. The measurement was taken in 30 cm 

height of the stem. 
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Figure 2.3 Average internode lengths of Ricinus varieties. 
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APPENDIX 3. Leaf sizes of Ricinus varieties 

 

 

Figure 3.1 Average leaf sizes of Ricinus varieties. 

 

 

Figure 3.2 Largest leaf sizes of Ricinus varieties. 
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Figure 3.3. Leaf shape ratio of Ricinus varieties. Leaf lobe length/ leaf midrib length.  
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APPENDIX 4. Seeds 

 

Figure 4.1 Seed length of Ricinus varieties. The seed lengths were calculated from 5 

different seed of each accession. One variety is missing, ‘Cambodgensis’, because there 

weren’t any seeds left for the pictures. 

 

 

Figure 4.2 Seed width of Ricinus varieties. The seed lengths were calculated from 5 

different seed of each accession. One variety is missing, ‘Cambodgensis’, because there 

weren’t any seeds left for the pictures. 
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APPENDIX 5. Pictures from Ricinus seeds 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

  



 

 

APPENDIX 6. Pictures from Ricinus varieties 

Ricinus communis  ”AGF-6”, 2012–963 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis”AGF-M”, 2013–48  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Blue Giant’, 2102–846 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Cambodgensis’, 2012–45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Carmencita Bright Red’, 2009–335 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Gibsonii’, 2009–84 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis var. ‘Gibsonii’ 1114, 2009–8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Green Giant’, 2012–845 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Impala’, 2009–6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘New Zealand Purple’ (‘New Zealand Purple’ a)), 2009–2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘New Zealand Purple’ (‘New Zealand Purple’ a)), 2012–485 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘New Zealand Purple’ (‘New Zealand Purple’ b)) 2012–88 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis ‘Sanguineus’, 2012–265 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 Ricinus communis ‘Sanguineus’ 2012–844 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis var. zanzibarensis (mixed), 2009–4 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Ricinus communis  ‘Zanzi Palm’ 2012–486 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

APPENDIX 7. Origin and planting timetable of Ricinus varieties seeds  

 

R1xx = Registration number of supplier in Atlantis-plant database 

G = cultivated; garden origin  

R= pot 

 

2009-0002 Ricinus communis 'New Zealand Purple' (1114K) (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

Seeds received 26.1.2009, 5 bags. 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot 

 

2009-0003 Ricinus communis 'Zanzi Palm' (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

Seeds received 26.1.2009, 5 bags. 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot  

 

2009-0004 Ricinus communis var. zanzibarensis Mixed (1114E) (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

Seeds received 26.1.2009, 5 bags. 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

GERMINATED 03/05/2013 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

http://www.chilternseeds.co.uk/
http://www.chilternseeds.co.uk/
http://www.chilternseeds.co.uk/


 

 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2009-0006 Ricinus communis 'Impala' (1114B) (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

Seeds received 26.1.2009, 5 bags. 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot  

 

2009-0008 Ricinus communis var. gibsonii (1114) (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

Seeds received 26.1.2009, 5 bags 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

   

2009-0084 Ricinus communis 'Gibsonii' (Euphorbiaceae)  

Origin: (R1305436:) Exotic Garden Oy Ab, Nämpnäsvägen 169, 64510 Nämpnäs, 

Finland; www.exoticgarden.fi 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2009-0335 Ricinus communis 'Carmencita Bright Red' (Euphorbiaceae)  

Origin: (R1306518:) Siemenliike Sirén Oy, Vanha talvitie 4, 00580 Helsinki, Finland; 

tuotemerkki Benary. Red flowers. 2 bags, totally 100 grams. 

 

http://www.chilternseeds.co.uk/
http://www.chilternseeds.co.uk/
http://www.exoticgarden.fi/


 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

GERMINATED 02/05/2013 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2012-0045 Ricinus communis 'Cambodgensis' (Euphorbiaceae)  

Origin: Ökologisch Botanischer Garten, Universität Bayreuth, Germany; Samen aus 

dem Ögologisch-Botanischen Garten (Index Seminum 2011/429) 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 1 plant 

REPOTTED 31/05/2013 1 plant 

SOWN 20/05/2013 3 seeds (3 R, resown) 

DISCARDED 13/06/2013 Resown did not germinated 

PLANTED 13/06/2013 1 plant 

DISCARDED 13/09/2013 Plant removed from the experimental plot   

 

2012-0088 Ricinus communis 'New Zealand Purple' (Euphorbiaceae)  

Origin: Jardin Botanique de La Gacilly, Laboratoires de Biologie Végétale Yves 

Rocher, Service Botanique et Paysage. Origine: de Potager Gatra 09 (Index seminum 

2012/490; Annee de recolte 2010) 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

   

2012-0265 Ricinus communis 'Sanguineus' (Euphorbiaceae)  

Origin: Jardin Botanique de Talence, Ville de Talence, Université Bordeaux Segalen. 

Ricin 'Sanquineus' recensement récolté au JBT pour la première fois en 09 1997. 

Récolté au Jardin botanique de Talence en 10/2007 (Index Seminum 2012) 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 



 

 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2012-0485 Ricinus communis 'New Zealand Purple' (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants  

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

   

2012-0486 Ricinus communis 'Zanzi Palm' (Euphorbiaceae)  

Origin: (R1305346:) Chiltern Seeds, Bortee Stile, Ulverston, Cumbria LA12 7PB, 

England, United Kingdom; www.chilternseeds.co.uk   

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

   

2012-0844 Ricinus communis 'Sanguineus' (Euphorbiaceae)  

Origin: (R185:) Sandeman seeds, 14 Hanover Street, London W1S 1YH, United 

Kingdom; www.sandemanseeds.com 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2012-0845 Ricinus communis 'Green Giant' (Euphorbiaceae)  

Origin: (R185:) Sandeman seeds, 14 Hanover Street, London W1S 1YH, United 

Kingdom; www.sandemanseeds.com 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 3 plants 

http://www.chilternseeds.co.uk/
http://www.chilternseeds.co.uk/
http://www.sandemanseeds.com/
http://www.sandemanseeds.com/


 

 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

 

2012-0846 Ricinus communis 'Blue Giant' (Euphorbiaceae)  

Origin: (R185:) Sandeman seeds, 14 Hanover Street, London W1S 1YH, United 

Kingdom; www.sandemanseeds.com 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

   

2012-0963 Ricinus communis "AGF-6" (Euphorbiaceae)  

Origin: (R186:) Ancient Greenfields PVT LTD (R186), 14/39, Brindavan Nagar, P&T 

Colony, Kovundampalayam, Coimbatore 641 030, India; www.hybridcastorseeds.com 

Castor Bean Seeds (Ricinus communis) 500 g, 55 USD (Hybrid Castor Seeds AGF-6) 

Seeds for trial purpose only 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 5 plants 

REPOTTED 31/05/2013 2 plants 

PLANTED 13/06/2013 2 plants 

DISCARDED 13/09/2013 Plants removed from the experimental plot   

  

2013-0048 Ricinus communis "AGF-M" (Euphorbiaceae)  

Origin: (R186:) Ancient Greenfields PVT LTD (R186), 14/39, Brindavan Nagar, P&T 

Colony, Kovundampalayam, Coimbatore 641 030, India; www.hybridcastorseeds.com 

Hybrid Castor Seeds AGF-M, Net weight: 500 grams, Seeds for trial purpose only 

Seeds, 1 kg, costs 55 USD 

 

SOWN 24/04/2013 10 seeds, 5 R (2 seeds/R) 

POTTED 14/05/2013 1 plant 

REPOTTED 31/05/2013 1 plant 

PLANTED 13/06/2013 1 plant 

DISCARDED 13/09/2013 Plant removed from the experimental plot 

http://www.sandemanseeds.com/
http://www.hybridcastorseeds.com/
http://www.hybridcastorseeds.com/


 

 

APPENDIX 8. Product information of Kekkilä Garden Soil 

 

 


