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ABSTRACT

Sharma S, Pokharia AK, Kumar A, Srivastava A & Yadav R 2022. Carthamus L.: Origin, distribution and its archaeological 
records in India. Journal of Palaeosciences 71(2): 177–186.

This article reviews the current state of botanical and archaeological evidences that bears the origin, distribution, genetic 
diversity, and cultivation of the Carthamus sp. in Indian subcontinent and other parts of the world. This review provides an important 
compendium of evidences for Carthamus and related species in different geographical locations of the world through the ages as 
well as in the modern era. The archaeological records so far indicate that Carthamus sp. was established in northwestern India 
during the chalcolithic culture around 3rd–2nd millennium BCE in Indian subcontinent and then distributed to the other regions. 
However the origin and domestication of the crop has been recorded from the Middle East around ~4000 years ago. Carthamus 
tinctorius L. (safflower) is the cultivated representative of this genus and has a great economic importance as it is used for making 
different varieties of oil or dyes, today and in the past.

Key–words—Carthamus sp. L., Archaeobotany, Chalcolithic, Iron–Age, Indian subcontinent.

INTRODUCTION

CARTHAMUS TINCTORIUS L., commonly known as 
safflower, is an annual oilseed crop (Fig. 1A) belongs to 

the family Asteraceae (Compositae), tribe Cardueae (thistles) 
and subtribe Centaureinae (Bérvillé et al., 2005). Safflower 
is known by many other names, such as kusum, kusumbo, 
kabri, kasumba, agnisikha, kusubi, su, sufir, ma, kar/karar, 
sendurgam, hebu, suban, etc. The Arabic usfur is thought 
to have been the root for the English name via a number of 
other terms such as asfrole, affore, asfiori, asfiore, astifore, 
zaffrole/zaffrone, saffiore to finally, safflower, while in China 
it is known as hung–hua or red flower (Chavan, 1961). Due 
to its resemblance with the saffron, this plant is also known as 
false saffron, dyer’s saffron and thistle saffron, etc.

The genus Carthamus is found mainly in arid and semi–
arid environments and is reported to be highly tolerant to 
drought stress (Quiroga et al., 2001). Carthamus tinctorius L. 
probably evolved as a domesticated crop in the Middle East 
(Hanelt, 1961). Recent genetic studies (Chapman & Burke, 

2007) suggest that C. palaestinus, a wild species restricted 
to the deserts of southern Israel and western Iraq (Zeven & 
Zhukovsky, 1975), is the progenitor of C. tinctorius. However, 
according to the European and Mediterranean plant diversity 
database, C. palaestinus is an invalid species name for C. 
persicus Willd. C. persicus has a wide distribution including 
Turkey, Syria, and the Levant, that was previously considered 
the Mesopotamian sub–region of the Irano–Turanian floristic 
region (Hanelt, 1961; http://www.bgbm.org/EuroPlusMed/
query.asp). Knowles and Ashri (1995) suggested that safflower 
was first cultivated in this region, and Weiss (2000) further 
specified the area of cultivation as being in central Syria, 
near the river Euphrates. Hanelt (1961) and Kupcov (1932) 
reported that the use of the cultivated crop was preceded by 
the use of the wild species C. persicus in the Mesopotamian 
subregion, and C. oxyacanthus in the central sub–region 
of the Irano–Turanian floristic region, including northwest 
India. Knowles (1969) identified seven centres of safflower 
culture in the Old World: Far East (China, Japan, and Korea); 
India–Pakistan (India, Pakistan, and Bangladesh); Middle 
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East (Afghanistan to Turkey, Turkmenistan and Uzbekistan 
to the Indian Ocean); Egypt (bordering the Nile River north 
of Aswan); Sudan (bordering the Nile in southern Egypt and 
northern Sudan); Ethiopia; and Europe (southern Europe 
and northwest Africa). The types in each area are distinctive. 
Except for the Far East centre, each is well–represented in the 
USDA world collection.

Carthamus tinctorius is a multipurpose crop which 
has been grown for centuries in India and in other parts of 
world for various purposes. It is an extremely important 
plant as it provides the alternative source for the oil crop. 
The research and development on safflower still have not 
received great interest, although it has potential to grow in 
varied environmental conditions with very high yield potential 
and also has numerous uses of different plant parts. It was 
first grown for the pigment in its flowers that was used for 
colouring foods and dyeing cloth. Later it was grown for the 
oil in the seed. The largest hectarage of safflower is in south–
central India. Safflower yields two types of oil. The standard 
polyunsaturated type is used in soft margarines, for cooking, 
and in surface coatings because of its high levels of linoleic 
acid. The oleic type, so named because of its high level of the 
monounsaturated oleic acid, is a high–quality frying oil and 
also has industrial uses. The meal, with or without the hulls, 
is fed to livestock.

GENERAL MORPHOLOGY OF PLANT

Carthamus tinctorius L. is an erect, herbaceous, highly 
branched, spiny, thistle–like annual plant that grows from 
30 to 150 cm in height (Singh & Nimbkar, 2006; Kumar & 
Kumari, 2011) (Fig. 1B). Young safflower plants form a rosette 

and remain in this vegetative state for many weeks, during 
which leaves and a deep taproot system develop. Initially, the 
germination of the seed of safflower is comparatively slower 
process. This slow growing period is named as rosette period 
which can vary from 20 to 35 days, in which numerous leaves 
are produced at stem base. This deep taproot system, with 
abundant thin horizontal roots, allows the plant to extract 
water and nutrients from deeper layers of soil than many 
other crop plants (Li & Mündel, 1996; GRDC, 2010). The 
rosette stage is followed by rapid stem elongation, extensive 
branching then flowering, with leaves being arranged on both 
sides of the stem (Li & Mündel, 1996; Singh & Nimbkar, 
2006). Each branch produces flowering heads commonly 
called capitula and has a composite type of inflorescence. 
Each capitulum consists of several flowers, with the number 
ranging from 20 to 250 (Fig. 1A). The flowering period in 
safflower lasts for a month.

The flowers of Carthamus are pale yellow to red–
orange, tubular disk florets; there are no ray florets in this 
thistle–like head (Fig. 1B). Flowers are enclosed by bracts 
in circular order. Leaf size varies with variety and position 
on the plant, although typical leaves are 2.5–5 cm wide and 
10–15 cm long (Fig. 1B). The leaf morphology is described 
as alternate, sessile and ovate–lanceolate (Teotia et al., 2002). 
Upper leaves often develop hard spines (Fig. 1B), while those 
lower on the stem are usually spineless. These spines make 
the crop difficult to walk through, but act as a deterrent to 
larger animals such as pigs and kangaroos (GRDC, 2010). 
As plants mature they become stiff and woody and resistant 
to some environmental stressors such as hail and wind. The 
plant produces white, shiny and smooth seeds (fruits) (Fig. 
2A) having thick pericarp, called achenes, each weighing from 

Fig. 1—Showing (A) agricultural field of Carthamus tinctoius L.; (B) floral morphology of the plant.
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0.01 to 0.1 g. Safflower attains maturity in 30 to 35 days from 
the time when flowering ends. Safflower has a taproot system 
that elongates to 2 to 3 m in soils with adequate depth. The 
safflower has deep root system which helps to extract the water 
and nutrients from much deeper layers of soil, and thus make 
it an ideal plant for rain–fed cropping systems.

ORIGIN, GENETIC DIVERSITY AND 
GEOGRAPHICAL DISTRIBUTION

Carthamus is an ancient crop originated ~4000 years 
BP in the Fertile Crescent (Pearl et al., 2014), ranges from 
southern Israel to western Iraq (Chapman et al., 2010). Along 
with the native region of the Carthamus, India, China and 
northern Africa are the countries which have grown this crop 
for centuries for multiple uses. Seven ‘centres of similarity’ 
were identified by Knowles (1969) such as the Middle–East, 
India–Pakistan, Far–East, Europe, Egypt, Ethiopia and Sudan. 
However more centres were added by Ashri (1971) based on 
the similarity of plant type not on the diversity and origin of 
the plant. The different genotypes of the Carthamus retains a 
substantial amount of genetic diversity among genera. Patel 
et al. (1989) studied the 60 representatives of genotypes from 
different countries and observed that the characteristics of crop 
such as seed yield, seed weight, plant height and branching 
height were responsible for the maximum proportion of the 
diversity (~80%). He identified 14 clusters of genetic diversity 
which is not only based on the geographic isolation (Patel et 
al., 1989).

Five genetic clusters were present in each regions 
namely Europe; Far East–India–Pakistan; Egypt–Ethiopia; 

Iran–Iraq–Afghanistan and Israel–Jordan–Syria based on 
the nuclear microsatellite analysis of accessions (Chapman 
et al., 2010) (Table 1). It is believed that different species of 
Carthamus have single ancestor, possibly from Iraq and the 
north–western Iran. Except Carthamus tinctorius which is 
a cultivated species others are the wild weeds among them 
there are three species which are closely related such as 
Carthamus flavescens (C. persicus) is found in Syria, Turkey 
and Lebanon; C. palaestinus is found in the desert regions of 
Iraq, Israel and Jordan; C. oxyacanthus found in western Iraq 
to north–western India and southern Union of Soviet Socialist 
Republics. To produce fertile progeny the aforementioned 
species crossed with the C. tinctorius (OECD, 2020).

C. tinctorius (n = 12; Fig. 3) is the only species which 
has been reported as a domesticated oil crop, however all 
the remaining species are weeds, ranging from northwestern 
India westward to and around the Mediterranean Sea. Wild 
species of Carthamus falls into five chromosome groups with 
n = 10, 11, 12, 22, and 32 (Fig. 3). Five species with n = 12 
are closely related to cultivated safflower (Hanelt, 1963; Fig. 
3). Carthamus palaestinus Eig, a self–compatible species, 
occupies desert areas of western Iraq, Jordan, and southern 
Israel. Carthamus persicus Willd. (C. flavescens Spreng), 
inhabiting areas of Turkey, Syria, and Lebanon, is entirely 
self–incompatible.

Carthamus oxyacanthus M.B. (C. oxyacantha M.B.), 
distributed from northwestern India to central Iraq, is a 
mixture of self–incompatible and self–compatible types. 
Carthamus gypsicolus Iij., in the U.S.S.R., and C. curdicus 
Hanelt, in Iraq, have not been studied. Another species with n 
= 12, C. nitidus Boiss., found in Syria, Israel, Lebanon, Jordan, 

Fig. 2—Morphology of the seed of Carthamus tinctorius L. (A) Modern; (B) Carbonised seed recovered from the Chalcolithic 
archaeological site Ojiyana, Rajasthan, (C) Carbonised seeds recovered from the Iron age site Raja–Nal–Ka–Tila, 
Sonbhadra, Uttar Pradesh.
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and Nubia and is self–compatible (Knowles & Schank, 1964). 
A large group of species with n = 10 is found in the Middle 
East, in southeastern Europe and northeastern Africa. They 
are closely related to one another and show variable self–
incompatibility (Schank & Knowles, 1964). One exception, 
C. leucocaulos is entirely self–compatible. Most will cross 
with cultivated safflower, but the flowers are highly sterile. 
One species, C.divaricatus (Beg. and Vacc.) Pamp., from 
Libya, has 11 pairs of chromosomes. It is closely related 
to species with n = 10, and is self–incompatible (Estilai & 
Knowles, 1976). It will also cross with cultivated safflower, 
but the flowers are highly sterile. All species with n = 22 and 
32 are self–compatible. Carthamus lanatus L., with n = 22, 
and C. lanatus ssp. creticus (L.) Holmb. [C. baeticus (Boiss 
et Reut.) Nym.], with n = 32, have extended the distribution 
of the genus to western Europe, northwestern Africa, and 
several other areas with a Mediterranean climate, including 
California and Australia. Carthamus lanatus ssp. turkestanicus 
(M. Popov) Hanelt (C. turkestanicus Popov), with n = 32, 

Fig. 3—Histogram showing the taxonomic groups of 
Carthamus sp. and their genetic diversity (proposed 
by López–González, 1990).

is in the area occupied by the genus east of central Turkey 
and the Near East (Fig. 3). Only C. lanatus has been crossed 
to cultivated safflower, giving a sterile flowers. The USDA 
Western Regional Plant Introduction Station, Pullman, WA 
99164, maintains the World Collection of domesticated 
safflower (Dietz et al., 1977).

Distinct types of Carthamus species have been evolved 
during its early evolution at the different geographical 
locations such as Far East, South Asia, Egypt and Ethopia 
(Smith, 1996). Bérvillé et al. (2005) observed that several 
characters have been produced by the domestication of 
the Carthamus species. These characters include smooth 
seeds, reduced shattering, reduced seed dormancy, reduced 
duration of the early vegetative growth stage and restriction 
of branching to the upper part of the stem (Bérvillé et al., 
2005). After domestication several breeding programmes 
for safflower generated the disease resistant varieties of 
Carthamus with high oil content (GRDC, 2010).

As far as the cultivation of safflower in present era 
is concerned, India is the leading producer of Carthamus 
tinctorius L. (Table 1; Fig. 4), principally for the oil production 
and contributing one third of the world’s production (Rowland, 
1993; Kedikanetswe, 2012; Emongor et al., 2013). Compared 
to the other countries in the world, India is using much more 
arable land for the cultivation of safflower. For instance, 
429000 acres was used by the Bombay State in 1953–1954 
(Argikar et al., 1957). However 600000 acres of land were 
utilized by the Hyderabad State and 7000 acres by Madhya 
Pradesh (Fig. 4). Other than these states other parts of India 
were also growing safflower but in inconsequential quantity. 
Safflower is usually grown with the other crops in alternating 
cropping pattern or as a border around the fields.

ANCIENT AND MODERN USAGE OF CROP

Carthamus tinctorius L. is an ancient multipurpose crop, 
known for dyes, variety of oils, medicinal properties and feed 
values (Dajue & Mündel, 1996; Dwivedi, 2009; Emongor, 
2010). Carthamus was conventionally grown for seeds, as 
medicines and dyeing materials for food and clothes (Weiss, 
1971; Emongor, 2010). The use of safflower for colouring 
cotton and silk was also a part of tradition in religious 
ceremonies in Egypt (Gautam et al., 2014). Gautam et al. 
(2014), reported that the seeds of Carthamus and garlands 
of florets have been recovered with the Egyptian mummies 
~4000 BP. In France, Britain and Italy, the Carthamus was 
also used for dying cheese and flavour sausages while the 
dye named carthamin was extensively used for colouring 
cloth around 18th and 19th century respectively (Gautam 
et al., 2014). It is recoded that the florets of Carthamus 
were widely used for colouring and flavouring soups, rice, 
medicines, ointments, etc. Due to purgative, laxative, pot herb 
and alexipharmic (antidote) properties of Carthamus, it has 
been used in the several regions such as Middle East, India 
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Fig. 4—Map showing the distribution of the Carthamus tinctorius L. in Indian subcontinent. The Red symbols indicate the 
ancient records of the Carthamus tinctorius and the blue symbols indicate modern distribution of the species.



182	 JOURNAL OF PALAEOSCIENCES

and Africa etc. The evidence came from the Hebrew writings, 
described the usage of carthamin dye as a medicine, food 
colouring and rouge since the 2nd century (Gautam et al., 
2014). In Middle East, Indian subcontinent and the Eastern 
Europe, the safflower dyes were used in the carpet industries 
(Gautam et al., 2014).

In the modern era Carthamus is mostly cultivated for 
its seeds for high quality edible and industrial oil and feed 
values (Knowles, 1989; Dajue & Mündel, 1996; Ekin, 2005; 
Emongor, 2010). The important usage of the seeds includes, 
transgenic pharmaceuticals, edible oil, biofuel and oleosin 

proteins (Lacey et al., 1998; Velasco & Fernández–Maryinnez, 
2004; McPherson et al., 2004; Bergman & Flynn, 2009; 
Mündel & Bergman, 2009). Safflower oil is a non–allergenic, 
hence also used for the injectable medications (Smith, 1996). 
Its oil has promising role in margarine production compare to 
soy or canola oils. It is also used in frozen foods because of its 
highly stable and consistent nature at low temperature (Smith, 
1996). In India, Pakistan and Burma, the leaves of Carthamus 
are also being used as a vegetable dish serve with rice (Gautam 
et al., 2014). However in China, Carthamus is mainly grown 
for its flowers, used for preparations of medicines and tonic 

Table 1—Geographical distribution of Carthamus tinctorius L. and related species in modern era. Adopted and modified from 
McPherson et al., 2004; GBIF Backbone Taxonomy (2017).

Taxon Geographical Distribution
Carthamus (n = 12) 

C. tinctorius L. Widely cultivated throughout the world such as India, Pakistan, Bangladesh, 
China, Japan, Korea, Afghanistan, Turkey, Southern U.S.S.R., Egypt, Sudan, 
Ethiopia, Europe

C. curdicus Hanelt Iran only 

C. gypsicolus Iljin Iran, Iraq, Kazakhstan, Azerbaijan, Armenia, Lebanon, Turkey, Syrian Arab 
Republic, Uzbekistan 

C. oxyacanthus Bieb. Pakistan, Iran, Afghanistan, Iraq, Turkey, India, Uzbekistan, Azerbaijan, Armenia, 
Australia 

C. palaestinus Eig. Israel, Iraq 

C. persicus Willd.
(syn. C. flavescens Spreng.)

Israel, Turkey, Iraq, Syrian Arab Republic, Ethiopia, Lebanon, Jordan, Iran 

C. nitidus Boiss West Bank and Gaza Strip, Israel, Jordan, Syrian Arab Republic, Saudi Arabia, 
Lebanon, Egypt 

Carthamus (n = 10, 11) 

C. boissieri Halácsy Greece, France, Cyprus2 

C. dentatus Vahl Australia, Greece, Turkey, Bulgaria, Cyprus, Hungary, Iran, Macedonia 

C. divaricatus Beguinot & Vacc. Libya 

C. glaucus Bieb. Israel, West Bank and Gaza Strip, Turkey, Syrian Arab Republic, Lebanon, Greece, 
Azerbaijan, Afghanistan, Egypt, Ukraine, Armenia, Jordan, Iraq, Russia, Australia 

C. leucocaulos Sm. Greece, Australia, United States, Germany, Turkey, Argentina 

C. tenuis (Boiss. & Bl.) Bornm. Israel, West Bank and Gaza Strip, Lebanon, Greece, Cyprus3, Jordan, Egypt, 
Syrian Arab Republic, Turkey 

Carthamus (n= 22, 32)

C. creticus L. Greece, Spain, United States, Portugal, Denmark, Morocco, New Zealand, 
Australia, France, Egypt, Iraq, Turkey 

C. lanatus L. Spain, France, Italy, Portugal, United States, Greece, Argentina, Ethiopia, 
Morocco, Turkey, Germany, Brazil, Netherlands, India, Pakistan, Australia 

C. turkestanicus Popov Afghanistan, Iran, Armenia, Turkey, Uzbekistan, Pakistan 
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Table 2—Evidence of the Carthamus sp. from the archaeological sites in India.

Archaeological site Location Identification Period References

Ojiyana Rajasthan Carthamus tinctorius Chalcolithic (3rd–2nd 
millennium BCE)

Pokharia, 2008

Deccan region West Central 
India

Carthamus tinctorius Chalcolithic to the Early 
Historic (1500 BCE–
300 AD)

Smith, 2006

Senuwar Bihar Carthamus tinctorius Chalcolithic Saraswat, 1992

Daimabad Maharashtra Carthamus tinctorius Chalcolithic (Jorwe 
culture)

Kajale, 1977

Waina Uttar Pradesh Carthamus tinctorius ~1500–600 BCE Saraswat & 
Pokharia, 2003

Imlidih–Khurd Uttar Pradesh Carthamus tinctorius Narhan phase (1300–
800 BCE)

Saraswat, 2005; 
Singh, 2008

Raja–Nal–ka–Tila Uttar Pradesh Carthamus tinctorius Iron age (1300–700 
BCE)

Pokharia et al., 2017

tea (Gautam et al., 2014). Carthamus is an important ancient 
crop which has also gained attention in modern world for its 
production, breeding, genetic diversity, tissue culture and 
several other aspects (Dajue & Mündel, 1996; Ekin, 2005; 
Singh & Nimbkar, 2006; Mündel & Bergman, 2009; Emongor, 
2010; Kisha & Johnson, 2012).

ARCHAEOBOTANICAL RECORDS OF 
CARTHAMUS SP.

Native area of Carthamus is known to be circumscribed 
by the eastern Mediterranean and Persian Gulf, Central 
Asia, Eastern Europe, Ethiopia and Eritrea (Vavilov, 1951; 
El–Bassam, 2010). As far as, the oldest evidence of the 
Carthamus sp. has been concerned, Syria has recorded the 
earliest evidence during middle Pre–Pottery Neolithic B 
(PPNB) c. 7500 BCE, however, huge number of records of 
cultivated species were also found more frequently from early 
Bronze Age ~3000 BCE in central Syria (Marinova & Reihl, 
2009). The later appearance of Carthamus tinctorius out of 
central Syria indicates the dispersal of species to its contiguous 
regions, such as Near East including northwest India. The 
first archaeological finding of Carthamus has been evidenced 
from Europe during Neolithic since c. 5800 BCE (Marinova 
& Reihl, 2009). In Near East, the occurrence of Carthamus 
has been recorded from the early Bronze Age and it is found 
to be dominant in the area of Levant and upper Mesopotamia 
according to its regional pattern of precipitation. In later 
period (Bronze Age), the presence of the species outside the 
Near East indicates its introduction in the nearby flung areas 
such as modern Hungary, Serbia and Bulgaria (Kroll, 1990; 
Gyulai, 1993). In Bulgarian prehistory, the earliest record of 

Carthamus was found from Tell Karanovo, the eastern part of 
the Thracian plain during ~2800–2600 cal BCE (Gorsdorf & 
Bojadziev, 1996). The high variability of C. tinctorius fruits 
and the potential occurrence of C. lanatus in this region did 
not allow a convincible identification of the cultivated species. 
The evidence for the cultivation of C. tinctorius beyond the 
native region in southeastern Europe during Bronze Age 
(~2800–2600 BCE) suggests the broad cultural interactions 
between the eastern Mediterranean and neighbouring regions.

The seeds of Carthamus have been recovered from the 
Egyptian tombs around 4000 BP, and the use of seeds has 
also been reported in China since 2200 BP (Weiss, 2000). 
Carthamus fruits has also been recorded, along with the 
inflorescence of Asteraceae family, suggest that it has been 
used as a source of the dye material in the northern Syria (Van 
Zeist & Waterbolk–Van Rooijen, 1992; Marinova, 2004). 
However the evidence of Carthamus from Tell Karanovo 
indicates similarity with the residue remains left from the 
traditional oil extraction techniques suggests the use of 
safflower as an oil crop in the region (Knowles, 1967). Another 
record for the usage of safflower oil as a fuel was recorded 
from some studies (Bottema, 1984; Charles, 1998; Miller, 
1984; Miller & Smart, 1984). Egypt has also recorded several 
evidences of Carthamus during Iron Age and the Roman and 
Byzantine periods. An exceptional finding of Carthamus 
from Switzerland has also been evidenced during ~100–200 
AD (Vandorpe, 2006). The central India and westwards to, 
and around Mediterranean Sea including the countries of the 
Nile Valley have known to grow Carthamus for centuries. 
Southern Siberia and southern Russia were known as its 
ancient northern boundaries. Carthamus is a dryland oilseed 
crop, but was traditionally grown for the extraction of dyes 



184	 JOURNAL OF PALAEOSCIENCES

for textiles and for food (Weiss, 1971; Zohary et al., 2012) 
throughout southern and central Asia and the Mediterranean 
(Weiss, 1971; Li & Mündel, 1996; Zohary et al., 2012).

In Indian subcontinent, Carthamus tinctorius is known 
from Chalcolithic culture from the archaeological site Ojiyana 
in Bhilwara District, Rajasthan during 3rd–2nd millennium 
BCE (Pokharia, 2008) (Table 2). The site recovered a single 
achene (Figs 3B, 4) which has been found in the deformed 
state, due to carbonization. The achene was somewhat 
obovoid and four–angled, truncate on one end and it measures 
7.50 mm in length and 3.50 mm in breadth (Fig. 2B). In 
all morphological characteristics the carbonized achene 
compares well with those of safflower belonging to the family 
Asteraceae (Pokharia, 2008).

The non–domesticated C. tinctorius from the Deccan 
region of the west central India has been recorded from the 
Chalcolithic to the Early Historic (~1500 BCE–300 AD) time 
periods (Smith, 2006). The botanical remains at Senuwar 
in Rohtas District (Table 2; Fig. 4), Bihar also evidenced 
the presence of Carthamus tinctorius along with the staples 
and other oil crops found from the Chalcolithic levels 
characterized by black and red ware industry (Saraswat, 1992). 
The agriculture was an important component at Daimabad 
in Maharashtra (Fig. 4). At Daimabad, succession of five 
Chalcolithic culture was recognized as Phase I–Savalda; Phase 
II–Late Harappa; Phase III–Daimabad; Phase IV–Malva and 
Phase V–Jorwe (Table 2) (Sali, 1986). The plant economy from 
the Daimabad site evidenced the occurrence of Carthamus 
tinctorius with another oil crop Linum usitatissimum from 
the Jorwe culture (Kajale, 1977). The investigations of 
the carbonised remains recovered through archaeological 
excavations at Waina (Uttar Pradesh; Fig. 4) also revealed the 
occurrence of safflower along with the a wide range of grains 
and seeds such as rice, two forms of wheat, jowar–millet, ragi–
millet, Italian–millet, lentil, field–pea, chick–pea, green–gram, 
horse–gram, grass–pea, Indian mustard, linseed, cotton, and 
onion in the cultural deposits at different depths of occupation 
~1500–600 BCE (Table 2) (Saraswat & Pokharia, 2003). The 
crop remains of C. tinctorius have also been evidenced from 
the Imlidih–Khurd (Fig. 4), Gorakhpur during ~1300–800 
BCE (Saraswat, 2005; Singh, 2008). Another record of 
C. tinctorius (Fig. 2C) along with crops such as Sesamum 
indicum, Brassica juncea, Linum usitatissimum, Gossypium 
arboreum/herbaceum and Cannabis sativa from the Iron Age 
site Raja–Nal–ka–Tila (Table 2; Fig. 4) in Sonbhadra District 
of Uttar Pradesh emphasized the importance of the other 
oleiferous crops and textile production during 1300–700 BCE 
(Pokharia et al., 2017).

CONCLUSION

The evidence of Carthamus sp. in Indian subcontinent 
and other parts of the world suggests its cultivation since 
ancient times. This emphasizes that the Carthamus tinctorius 

has been an economically important crop throughout 
the world and being used for its oil, dyes and medicinal 
properties, however, its ancient records have not gained 
much consideration till date. For instance, there are only few 
archaeological sites in India which recorded the occurrence 
of Carthamus. More detailed investigation and archaeological 
excavations are needed to explore its widespread distribution 
and dispersal in the subcontinent. The present review endorses 
that the Carthamus sp. was in use since 3rd–2nd millennium 
BCE in the Indian subcontinent. Although details about the 
regional distributions of crop and its cultivation require more 
investigation.

Acknowledgements—We thank the Director, Birbal Sahni 
Institute of Palaeosciences, Lucknow for providing facilities 
to accomplish this work. The authors sincerely wish to thank 
the anonymous reviewers for their valuable suggestions which 
made us possible to highlight our view point and improved 
the manuscript.

REFERENCES

Argikar GP, Morbad IR & Thobbi VV 1957. The range of variation and 
correlation of some quantitative characters in Carthamus tinctorius L. 
Indian Oilseeds Journal 1: 228.

Ashri A 1971. Evaluation of the world collection of safflower, Carthamus 
tinctorius L. resistance to the safflower fly, Acanthophilus helianthi R. 
Euphytica 20(3): 410–415.

Bergman JW & Flynn C 2009. Evaluation of oilseed crops for biodiesel 
production and quality in Montana. Final Report to the Board of Research 
and Commercialization Technology, Helena MT. Grant Agreement 706. 
doi: https://doi.org/10.1.1.986.5792

Berville A, Breton C, Cunliffe K, Darmency H, Good AG, Gressel J, Hall 
LM, McPherson MA, Médail F, Pinatel C, Vaughan DA & Warwick SI 
2005. Issues of ferality or potential ferality in oats, olives, the pigeon–pea 
group, ryegrass species, safflower, and sugarcane. In: Gressel J (Editor)–
Crop ferality and volunteerism: a threat to food security in the transgenic 
era?. Taylor and Francis Books, CRC Press, Boca Raton, pp. 231–255.

Bottema S 1984. The composition of modern charred seed assemblages. In: 
Van Zeist W & Casparie WA (Editors)–Plants and ancient man. Balkema, 
Rotterdam, pp. 207–212.

Chapman MA & Burke JM 2007. DNA sequence diversity and the origin of 
cultivated safflower (Carthamus tinctorius L.; Asteraceae). BMC Plant 
Biology 7: 60.

Chapman MA, Hvala J, Strever J & Burke JM 2010. Population genetic 
analysis of safflower (Carthamus tinctorius; Asteraceae) reveals a Near 
Eastern origin and five centres of diversity. American Journal of Botany 
97(5): 831–840.

Charles M 1998. Fodder from dung: the recognition and interpretation of 
dung–derived plant material from archaeological sites. Environmental 
Archaeology 1: 111–122.

Chavan VM 1961. Niger and Safflower, Hyderabad, Indian Central Oilseeds 
Committee.

Dajue L & Mündel HH 1996. Safflower, Carthamus tinctorius L. 7 Bioversity 
International.

Dietz SM, Davis AM, Hudson LW & Pesho GR 1977. Safflower inventory. 
USDA Western Regional Plant Introduction Station, Washington State 
Univ., Pullman, WA 99164.

Dwivedi AN (Editor) 2009. Handbook of research on information technology 
management and clinical data administration in healthcare. IGI Global.

Ekin Z 2005. Resurgence of safflower (Carthamus tinctorius L.) utilization: 
A global view. Journal of Agronomy 4(2): 83–87.



	 SHARMA et al.—CARTHAMUS L.: ORIGIN, DISTRIBUTION AND ITS ARCHAEOLOGICAL RECORDS IN INDIA	 185

El–Bassam N 2010. Safflower (Carthamus tinctorius L.). Handbook of 
Bioenergy Crops: A Complete Reference to Species, Development and 
Applications. Taylor & Francis Group, London, pp. 302–308.

Emongor V 2010. Safflower (Carthamus tinctorius L.) the underutilized and 
neglected crop: a review. Asian Journal of Plant Sciences 9(6): 299–306.

Emongor V, Oagile O & Kedikanetswe B 2013. Effects of plant population 
on growth, development and oil yield of safflower. Journal of Agricultural 
Science and Technology 3(5B): 321.

Estilai A & Knowles PF 1976. Cytogenetic studies of Carthamus divaricatus 
with eleven pairs of chromosomes and its relationship to other Carthamus 
species (Compositae). American Journal of Botany 63: 771–782.

Gautam S, Bhagyawant SS & Srivastava N 2014. Detailed study on 
therapeutic properties, uses and pharmacological applications of safflower 
(Carthamus tinctorius L.). International Journal of Ayurveda and Pharma 
Research 2(3): 1–12.

GBIF Backbone Taxonomy 2017. GBIF Secretariat. Checklist Dataset https://
doi.org/10.15468/39omei accessed via GBIF.org.

Gorsdorf J & Bojadziev J 1996. Zur absoluten Chronologie der 
bulgarischen Urgeschichte. Berliner C14 Datierungen von bulgarischen 
archa¨ologischen Fundpla¨tzen. Eurasia Antiqua 2: 105–173.

GRDC 2010. Raising the bar with better safflower agronomy. ACT, Australia, 
Grains Research and Development Corporation.

Gyulai F 1993. Environment and agriculture in Bronze Age Hungary 
(Archaeolingua Series Minor 4). Hungarian Academy of Sciences, 
Budapest, pp. 7–59.

Hanelt P 1961. Zur Kenntnis von Carthamus tinctorius L. Kulturpflanze 9: 
114–145.

Hanelt P 1963. Monographische Uebersicht der Gattung Carthamus L. 
Feddes Repert 67: 41.

Kajale MD 1977. On the botanical finding from excavations at Daimabad‐ A 
Chalcolithic site in western Maharashtra. Current Science 46 (26): 818–9.

Kedikanetswe B 2012. Effects of plant population on growth, development 
and oil yield of safflower (Carthamus tinctorius L.). Doctoral dissertation, 
Botswana University of Agriculture & Natural Resources.

Kisha TJ & Johnson RC 2012. Safflower. In: Technological innovations in 
major world oil crops. Springer, New York, NY, 1 pp. 147–164.

Knowles PF & Ashri A 1995. Safflower: Carthamus tinctorius (Compositae). 
In: Smartt J & Simmonds NW (Editors)–Evolution of crop plants, 2nd 
Edition. Longman, Harlow, pp. 47–50.

Knowles PF 1967. Processing seeds for oil in towns and villages of Turkey, 
India and Egypt. Economic Botany 21: 156–162.

Knowles PF 1969. Centers of plant diversity and conservation of crop germ 
plasm: Safflower. Economic Botany 23(4): 324–329.

Knowles PF 1989. Safflower. In: Röbbelen G, Downey RK & Ashri A 
(Editors)–Oil crops of the world: their breeding and utilization. New 
York: McGraw Hill, pp. 363–374.

Knowles PF & Schank SC 1964. Artificial hybrids of Carthamus nitidus 
Boiss. and C. tinctorius L. (Compositae). Crop Science 4: 596–599.

Kroll H 1990. Ein Fruchtfund von Carthamus tinctorius belegt diese 
Fa¨rbepflanze fu¨r die Bronzezeit Jugoslaviens. Arch Korr 20: 41–46.

Kumar SP & Kumari BDR 2011. Factors affecting on somatic embryogenesis 
of safflower (Carthamus tinctorius L.) at morphological and biochemical 
levels. World Journal of Agricultural Sciences 7: 197–205.

Kupcov AI 1932. Geografskaja variabilnost Carthamus tinctorius L. [The 
geographical variability of Carthamus tinctorius L., in Russian]. Bull 
Appl Bot Genet Plant Breed 9: 99–181.

Lacey DJ, Wellner N, Beaudoin F, Napier JA & Shewry PR 1998. Secondary 
structure of oleosins in oil bodies isolated from seeds of safflower 
(Carthamus tinctorius L.) and sunflower (Helianthus annuus L.). 
Biochemical Journal 334(2): 469–477.

Li D & Mündel HH 1996. Safflower Carthamus tinctorius L. Institute of 
Plant Genetics and Crop Plant Research, Gatersleben/International Plant 
Genetic Resources Institute, Rome 7.

López G 1990. Acerca de la clasificación natural del género Carthamus L. 
sl Anales del Jardın Botánico de Madrid 47: 11–34.

Marinova E 2004. Archaobotanische Ergebnisse aus der Bronzezeit von Tell 
Karanovo und ihr regionaler Kontext. Diomedes 3: 53–58.

Marinova L & Riehl S 2009. Carthamus species in the ancient Near East and 
south–eastern Europe: archaeobotanical evidence for their distribution and 
use as a source of oil. Vegetation History and Archaeobotany 18: 341–349.

McPherson MA, Good AG, Keith C, Topinka A & Hall LM 2004. Theoretical 
hybridization potential of transgenic safflower (Carthamus tinctorius 
L.) with weedy relatives in the New World. Canadian Journal of Plant 
Science 84(3): 923–934.

Miller NF 1984. The use of dung as fuel: an ethnographic model and an 
archaeological example. Pale´orient 10: 71–79.

Miller NF & Smart TL 1984. Intentional burning of dung as fuel: a mechanism 
for the incorporation of charred seeds into the archaeological record. 
Journal of Ethnobiology 4: 15–28.

Mündel H & Bergman JW 2009. Safflower. In: Vollmann J & Rajcan I 
(Editors)–Handbook of plant breeding: oil crops. Springer, New York, 
pp. 423–548.

OECD 2020. Consensus document on the biology of Safflower (Carthamus 
tinctorius L.). OECD Environment, Health and Safety Publications Series 
on Harmonisation of Regulatory Oversight in Biotechnology, No. 68. 
Environment Directorate Organisation for Economic Co–operation and 
Development, Paris.

Patel MZ, Reddi MV, Rana BS & Reddy BJ 1989. Genetic divergence in 
safflower (Carthamus tinctorius L.). Indian Journal of Genetics and Plant 
Breeding 49: 113–117.

Pearl SA, Bowers JE, Reyes–Chin–Wo S, Michelmore RW & Burke JM 
2014. Genetic analysis of safflower domestication. BMC Plant Biology 
14(1): 1–15.

Pokharia AK 2008. Record of macrobotanical remains from the Aravalli Hill, 
Ojiyana, Rajasthan: evidence for agriculture–based subsistence economy. 
Current Science 612–622.

Pokharia AK, Sharma S, Tripathi D, Mishra N, Pal JN, Vinay R & 
Srivastava A 2017. Neolithic–Early historic (2500–200 BC) plant use: 
The archaeobotany of Ganga Plain, India. Quaternary International 443: 
223–237.

Quiroga AR, Dı´az–Zorita M & Buschiazzo DE 2001. Safflower productivity 
as related to soil water storage and management practices in semiarid 
regions. Communications in Soil Science and Plant Analysis 32 (17–18): 
2851–2862.

Rowland JRJ 1993. Dryland Farming in Africa. London and Basingstoke: 
Macmillan; Wageningen. Published in cooperation with Technical Centre 
for Agricultural and Rural Cooperation, 336.

Sali SA 1986. Daimabad, 1976–9. Archaeological Survey of India, Delhi.
Saraswat KS 1992. Archaeobotanical remains in ancient cultural and 

socio·economical dynamics of the Indian subcontinent. Palaeobotanist 
40: 514–545.

Saraswat KS 2005. Agricultural background of the early farming communities 
in the Middle Ganga Plain. Pragdhara 15: 145–177.

Saraswat KS & Pokharia AK 2003. Palaeoethnobotany: Ancient man, plants 
and environment in north and northwestern India–Studies of botanical 
remains from the ancient sites at Waina and Khairadih in District Ballia, 
U.P. Annual Report, 2003–2004, Birbal Sahni Institute of Palaeosciences, 
Lucknow, India, pp. 26–27.

Schank SC & Knowles PF 1964. Cytogenetics of hybrids of Carthamus 
species (Compositae) with ten pairs of chromosomes. American Journal 
of Botany 51: 1093–1102.

Singh P 2008. Origin of agriculture in middle Ganga plain. In: Chattopadhyaya 
DP, Gopal L & Srivastava VC (Editors)—History of Agriculture in India 
(upto c. 1200 AD). Concept publishing company, New Delhi, pp. 3–18.

Singh V & Nimbkar N 2006. Safflower (Carthamus tinctorius L.). In: Genetic 
Resources, Chromosome Engineering, and Crop Improvement: Oilseed 
Crops. CRC Press, pp. 167–194.

Smith JR 1996. Safflower. AOCS Publishing.
Smith ML 2006. How ancient agriculturalists managed yield fluctuations 

through crop selection and reliance on wild plants: An example from 
central India. Economic Botany 60(1): 39–48.

Teotia DS, Kumar A, Kumar V & Singh S 2002. Agro–ecological 
characteristics and ethanobotanical significance of safflower (Carthamus 
tinctorius L.): An overview. Science 2(3): 228–231.



186	 JOURNAL OF PALAEOSCIENCES

Van Zeist W & Waterbolk–Van Rooijen W 1992. Two interesting floral finds 
from third millennium B.C. Tell Hammam et–Turkman, northern Syria. 
Vegetation History and Archaeobotany 1: 157–161.

Vandorpe P 2006. Plant macro remains from the 1st and 2nd C A.D. in 
Roman Oedenburg/Biesheim–Kunheim (F). Methodological aspects and 
insights into local nutrition, agricultural practices, import and the natural 
environment. Doctoral thesis, University of Basel.

Vavilov NI 1951. The Origin, Variation, Immunity, and Breeding of Cultural 
Plants. Ronald Press Company, New York.

Velasco L & Fernández–Martínez JM 2004. Registration of CR–34 and 
CR–81 safflower germplasms with increased tocopherol. Crop Science 

44(6): 2278–2279.
Weiss EA 1971. Castor, Sesame and Safflower. Barnes and Noble, Inc., New 

York, pp: 529–744.
Weiss EA 2000. Oilseed crops. Blackwell Science Led. London, pp. 384.
Zeven A & Zhukovsky P 1975. Dictionary of cultivated plants and their 

centres of diversity: excluding ornamentals, forest trees and lower plants. 
Centre for Agricultural Publishing and Documentation, Wageningen, 
Netherlands, pp. 219.

Zohary D, Hopf M & Weiss E 2012. Domestication of Plants in the Old 
World. The origin and spread of domesticated plants in south–west Asia, 
Europe and the Mediterranean Basin. Oxford University Press, pp. 243.


