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2.1 Introduction
2.1.1 Origin, Diversity, and Distribution
The genus Corchorus belonging to the family Malvaceae (formerly under Tiliaceae) is distributed throughout the tropical and subtropical regions of the world
(Kundu 1951; Purseglove 1968; Chang and Miau 1989).
Although 215 species, subspecies, varieties, and forms
have been reported under the genus Corchorus (Global
Biodiversity Information Facility 2008: http://www.
gbif.org), precise number of good species is approximately 100 (Saunders 2006). Out of 100 good species,
Corchorus capsularis and Corchorus olitorius were
selected and domesticated in the wake of civilization
and are the commercially important cultivated species
of Corchorus. The others were found wild in nature,
but most of them are now extinct or in endemic condition. However, being an extremely variable genus, its
natural distribution, genetic and evolutionary relationships, as well as center of origin are poorly documented, virtually controversial and yet to be resolved.
Wild Corchorus taxa are mostly distributed in the
tropical/subtropical regions of Africa, America (including Brazil, Mexico, Bolivia, Venezuela, and West
Indies), Australia, China, Taiwan, India, Myanmar,
Bangladesh, Nepal, Sri Lanka, Japan, Indonesia,
Thailand, Malaysia, and Philippines (Fig. 2.1; Kundu
1951; Brands 1989–2007).
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The primary center of origin and diversity of the wild
taxa of Corchorus appears to be Africa, where large
numbers of species have been reported includingthe
two cultivated species C. capsularis and C. olitorius
(Kundu 1951; Singh 1976; Edmonds 1990). Africa
represents approximately 46 species (Aluka 2006–
2008: http://www.aluka.org), viz., C. acutangulus,
C. aestuans, C. africanus, C. angolensis, C. antichorus,
C. asplenifolius, C. baldaccii, C. brevicornutus, C. bricchettii, C. capsularis, C. cinerascens, C. confusus,
C. depressus, C. discolor, C. echinatus, C. fascicularis,
C. gillettii, C. gracilis, C. hirsutus, C. hochstetteri,
C. junodii, C. kirkii, C. longipedunculatus, C. malchairii, C. merxmuelleri, C. microphyllus, C. mucilagineus, C. muricatus, C. olitorius, C. parvifolius,
C. pinnatipartitus, C. pongolensis, C. psammophilus,
C. pseudo-capsularis, C. pseudo-olitorius, C. quadrangularis, C. quinquenervis, C. saxatilis, C. schimperi,
C. serrifolius, C. somalicus, C. sulcatus, C. tridens,
C. trilocularis, C. urticifolius, and C. velutinus. Though
Corchorus species occur throughout the Africa, the
largest numbers were reported from the eastern and
southern part of the continent. The Republic of South
Africa is the richest source of diversity with 16 species
followed by Tanzania, which represents 13 species.
Ethiopia, Mozambique, and Zimbabwe represent 12
species each, while 11 species of Corchorus were
reported from Kenya. Zambia has nine species of the
wild taxa of Corchorus (Edmonds 1990; Plants of
South Africa 2009: http://www.biodiversityexplorer.
org/plants/malvaceae/corchorus.htm). The dominating
Corchorus species showing wide range of adaptability
are C. tridens, C. trilocularis, C. aestuans, and C.
olitorius. Corchorus fascicularis, C. pseudo-olitorius,
and C. urticifolius are scarce in distribution, but C. baldaccii, C. brevicornatus, C. pseudo-capsularis, and C.
schimperi are rare and endemic.
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Fig. 2.1 Distribution pattern of
wild species of Corchorus in
Africa, Australia, South America,
Caribbean Island, and Indian
subcontinent

Interestingly, 53 species of the genus Corchorus
including the two cultivated species C. capsularis
and C. olitorius have been recently reported from
Australia and out of which 21 are considered to be
endemic. Among these endangered species, Corchorus cunninghamii and C. pascuorum are natural tetraploids (2n ¼ 4x ¼ 28), which are rare in the genus
Corchorus (Australian New Crop Website 2008:
http://www.newcrops.uq.edu.au). The Corchorus
species are well distributed and occur mainly in New
South Wales, northern Territory, Queensland, southern
Australia, western Australia, northern Botanical
Province, and Eremaean Botanical Province (Halford
2004; Coleman 2008). The native of 32 species of wild
Corchorus appears to be Australia (Hinsley 2006,
2008; Kew Science Directory 2009: http://www.kew.
org/epic) and perhaps it is the secondary center of
origin of the wild taxa of Corchorus, viz., C. allenii,
C. aulacocarpus, C. australis, C. carnarvonensis,
C. congener, C. cunnighamii, C. elachocarpus,
C. edderi, C. hygrophilus, C. incanus, C. interstans,
C. lasiocarpus, C. leptocarpus, C. lithophilus,
C. macropetalus, C. mitchellensis, C. obclavatus,
C. pascuorum, C. puberulus, C. pumilio, C. reynoldsiae, C. rothii, C. saxicola, C. sericeus, C. sedoides,
C. subergentus, C. sublatus, C. tectus, C. thozetii,
C. tomentellus, C. vermicularis, and C. walcottii. The
two cultivated species C. capsularis and C. olitorius
and other wild flora like C. acutangulus, C. aestuans,
C. argutus, C. hirsutus, C. hirtus, C. tridans, C. trilocularis, C. echinatus, C. pseudo-capsularis, and
C. longipes were either migrated or introduced from
Indo-Burma region, Africa, and Latin America.

Around 30 wild taxa of Corchorus are well
distributed in the America (USA, Brazil, Mexico,
Bolivia, and Venezuela) and Caribbean Island. Wild
species including C. aquaticus, C. biflorus, C. campestris, C. hirtus, C. siliquosus, C. terresianus, C. pilosus,
C. orinocensis, C. argutus, C. coreta, C. lanuginosus,
C. mompoxenis, C. tortipes, C. americanus, and
C. neocaledonicus are the native of this region.
In Asia, wild species are distributed in India,
Bangladesh, Pakistan, Thailand, Indonesia, but none
of them are native to this continent. The exact number
of native Indian Corchorus species is yet to be known,
but the two cultivated species are distributed throughout India and C. capsularis is assumed to be native of
Indian subcontinent although there are still controversies (Kundu 1951). C. aestuans L., C. depressus Stooks
L., C. fascicularis Lam., C. pseudo-olitorius Islam and
Zaid, C. tridens L., C. trilocularis L., C. urticifolius
Lam., and C. velutinus Her. were reported from India
(Mahapatra et al. 1998) and most of the wild species
were reported to be migrated from Africa. The existence of C. velutinus is still doubtful as the herbarium
specimen is yet to be collected or reported (Mahapatra
et al. 1998), but there is no doubt about the presence of
C. pseudo-capsularis that has not been reported earlier.
C. aestuans, the most dominating wild species of
India is distributed from southern peninsular of Tamil
Nadu and Kerala to mountainous region of Jammu
and Kashmir in the extreme north. It is followed by
C. tridens, C. trilocularis, and C. fascicularis. Corchorus tridens and C. trilocularis were found to be restricted to central, western, and southern part of the
country. Corchorus urticifolius and C. pseudo-capsularis

2 Corchorus

are also restricted to Tamil Nadu, while C. pseudoolitorius is distributed in the western boundary of the
country. C. depressus occurs mainly in the semi-arid
region of Rajasthan, Gujarat, Tamil Nadu, and Punjab
(Mathur and Sundaramoorthy 2008).

2.1.2 Genetic Resources of Corchorus
Species
The International Jute Organization (IJO), Dhaka,
Bangladesh initiated a project in 1987 to enrich the
germplasm in collaboration with its member countries,
viz., Bangladesh, China, India, Indonesia, Nepal, and
Thailand. The IJO appointed Dr. J. M. Edmonds,
a herbarium consultant, to conduct an in-depth survey
of the major herbaria in Europe and East Africa to
provide the basis for a series of IJO germplasm exploration missions. This effort resulted in the publication
of a technical report on distribution pattern of Corchorus in Africa. It also described the germplasm
potential of different Corchorus wild species. Based
on species richness of Corchorus, Tanzania (13
species) and Kenya (11 species) were selected as the
target for the IJO exploration missions. A total of 374
seed samples representing 12 Corchorus species
(C. aestuans, C. baldaccii, C. brevicornutus, C. fascicularis, C. olitorius, C. pseudo-capsularis, C. pseudoolitorius, C. shimperi, C. tridens, C. trilocularis,
C. urticifolius, and one unknown species) were collected. Explorations were also made in different countries including China, Indonesia, Nepal, Thailand, and
Pakistan to collect wild Corchorus germplasm from
their natural habitats. IJO has also acquired more than
300 germplasm accessions through correspondence
with USDA (USA), CSIRO (Australia), CENARGEN
(Brazil), and IBPGR (Italy). As a result, a total of
2,300 accessions were collected by IJO and distributed to different countries for evaluation, conservation, and utilization in Corchorus breeding programs.
The Gene bank of the Germplasm Division,
Bangladesh Jute Research Institute (BJRI) has been
designated as the IJO Centralized Germplasm Repository (CGR). This Gene Bank has the capacity of
preserving 100,000 accessions of jute germplasm.
As of 2007, 4,081 accessions representing 15 species
of Corchorus are under preservation in two sets, one
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set at 20 C and another under +4 C in the Gene
Bank of BJRI.
In India, till early 1970s, plant breeders had worked
with a gene pool of mere 300 accessions, mainly of
local collections, of both cultivated and eight wild
relatives of Corchorus. Systematic studies on distribution and diagnostic features of Corchorus species
were initiated in 1977 through direct explorations
and correspondence (Mahapatra et al. 1998). Majority
of the collections in India were made by the Central
Research Institute for Jute and Allied fibers (CRIJAF)
of the Indian Council of Agricultural Research (ICAR)
and National Bureau of Plant Generic Resources
(NBPGR). Later on, during 1999–2004 under the
National Agricultural Technology Project (NATP)
655 accessions covering landraces and wild relatives
of Corchorus and allied fiber crop species from different agroclimatic regions were collected and characterized. As of 2008, CRIJAF had a working collection
of 2,899 Corchorus accessions comprising 939
C. capsularis, 1,647 C. olitorius, and 313 wild relatives representing eight species. Active collections of
all Corchorus species are conserved in the mid-term
gene bank of CRIJAF and the base collections are in
the National Gene Bank at NBPGR, New Delhi.

2.1.3 Cytology and Karyotype
The base number of chromosomes in almost all
the species of Corchorus is 7 (2n ¼ 2x ¼ 14). The
haploid number of chromosomes in C. capsularis,
C. olitorius, C. aestuans, C. tridens, C. trilocularis,
C. fascicularis, C. depressus, C. pseudo-capsularis,
C. baldaccii Mattei, C. gilletti Bari, C. sidoides,
C. neocaledonicus Schlechter, C. hrisutus, C. walcottii,
C. elachocarpus, and C. asplenifolius Burch Trav is 7
and are more or less equal sized metacentric chromosomes (Banerjee 1932; Bhaduri and Chakravarti
1948; Rao and Datta 1953; Sarma and Datta 1953;
Datta 1954; Basak 1958; Islam and Qaium 1961;
Goldblatt 1984, Goldblatt and Johnson 2006;
Arangzeb 1979, 1989; Alam and Rahman 2000).
Hypo- and hyperploidy were reported in six species
of Corchorus. These phenomena were first recorded in
C. olitorius and C. capsularis (Datta 1952a, b), and
subsequently in C. fascicularis (Rao and Datta 1953),
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C. trilocularis, C. tridens and C. aestuans (R.M.
Datta, unpublished observations), and in C. sidoides
F. Muell, a native of Australia (Basak 1958).
Seven wild species of Corchorus, viz., C. junodii
(Africa); C. pascuorum, C. cunnighamii (Australia);
C. hirtus, C. argutus, C. siliquosus, C. orinocensis
(America and Caribbean Island) are natural tetraploids
(2n ¼ 4x ¼ 28) (Rao and Datta 1953; Roy 1962;
Islam et al. 1975). Tetraploids are abundant in
American and Australian taxa, but rare in African
Corchorus species (Islam et al. 1975). At metaphase
I or diakinesis the 28 chromosomes are mostly
present as univalent and one quadrivalent. From the
recent meiotic studies, it appears that C. junodii is
a segmental allopolyploid. Hexaploid (2n ¼ 6x ¼ 42
chromosomes) and aneuploid (2n ¼ 4x  2 ¼ 26
chromosomes) species are also reported in the genus
Corchorus (Kubitzki and Bayer 2003).
Normal mitotic chromosomal behavior was observed in C. aestuans. All metaphase plates were found to
contain chromosomes. Usually one nucleolus was seen
in interphase stage, but the presence of two or more
nucleoli at interphase was not uncommon. At late
prophase or pro-metaphase stage four chromosomes
were found attached with the nucleolus (secondary
constricted chromosomes). All the 7 pairs of chromosomes appeared median with variable arm length
and they were observed to be medium in size except
a small pair of chromosomes (Arangzeb 1989). The
fluorescent banded somatic karyotype of C. capsularis, C. olitorius, and C. trilocularis showed 14 metacentric chromosomes of almost equal in size (Alam
and Rahman 2000). These chromosomes could easily
be identified with CMA (chromomycin A3) and
DAPI (40 -6-diamidino-2-phenylindole). The base specific banding similarity of their chromosomes suggests
that their genomes might be derived from a common
ancestor.
CRIJAF has recently initiated a detailed study on
karyotyping of Corchorus species available in the
genebank. The chromosomes of C. olitorius, C. capsularis, C. aestuans, C. trilocularis, C. tridens,
C. pseudo-olitorius, C. pseudo-capsularis, C. fascicularis, and C. urticifolius are metacentric (F% range:
40.00–50.00) to submetacentric (F% range: 33.63–
39.15) with 2n ¼ 2x ¼ 14 and the length of the chromosomes varies between 1.5 and 3.5 mm. The total
haploid chromatin length is in the range of 12.68–
17.72 mm. Moreover, the haploid chromatin length

M.K. Sinha et al.

did not show any variation among the species as
evident from w2 test of heterogeneity. The total complement length (TCL) percent of the species ranges
from 10.15 to 20.07%. A long chromosome pair in
the species was found to possess secondary constriction. Meiotic analysis of these nine species also
confirmed that the 2n ¼ 14; however, C. fascicularis,
C. aestuans, C. pseudo-olitorius, and C. pseudocapsularis showed aneuploid variations in their
meiocytes. Hypoploid and hyperploid variations were
found to be more in M1 cells than A1 cells and persistent cytomixis occurring in those species accounted
for such aneuploidy. C olitorius, C. capsularis,
C. tridens, C. trilocularis, and C. urticifolius form
nearly 7II per cell in MI, which widely vary from
6.60 per cell to 7.08 per cell in other species. Univalent
per cell was recorded to be higher in C. aestuans
and C. fascicularis (Fig. 2.2).

2.1.4 Taxonomic Position
Kingdom: Plantae; Division: Magnoliophyta; Subdivision: Angiosperm; Class: Magnoliopsida; Order:
Malvales; Family: Malvaceae; Subfamily: Grewioideae; Tribe: Grewieae; Genus: Corchorus.
The genus Corchorus belongs to the subfamily
Grewioideae of the family Malvaceae (formerly Tiliaceae). The chloroplast genes rbcL and ndhF were
sequenced and phylogenetic analyses were performed
to clarify the taxonomic placement of this genus
(Whitlock et al. 2003). The results strongly supported
the inclusion of Oceanopapaver in a clade of former
Tiliaceae, the Grewioideae (Malvaceae). Within
Grewioideae, Oceanopapaver forms a well-supported
clade with representatives of the pantropical genus
Corchorus and the endemic Malagasy genus Pseudocorchorus. Morphological characters consistent with
this placement include stellate indumentum, mucilage
canals, valvate sepals with stellate hairs on the adaxial
surface, and pollen morphology. The most closely
related genus is probably Pseudocorchorus, which
differs in having zygomorphic (bilaterally symmetric)
flowers and unilaterally inserted stamens. The six species of Pseudocorchorus, may well be nested within
Corchorus, and may be reclassified in Corchorus in
the subsequent revision of the genus.
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Fig. 2.2 Meiosis in Corchorus species (2n ¼ 2x ¼ 14) at diplotene stage. (a, b, c, f) Formation of seven bivalents (7II). (d)
Formation of six bivalents (6II) and two univalent (2I, marked).

2.1.4.1 A Key to South Asian and African
Species of Corchorus (Edmonds 1990;
Khan 1997)
Capsule globose or short elliptic (Not more than twice as long as
broad)
Capsule globose dehiscing into 5 valves
Capsules rough with short tubercular excrescences,
leaf margin coarsely dentate. ---------------------------capsularis
Capsules covered with short soft blunt prickles,
leaf margins coarsely serrate------------------ pseudo-capsularis
Capsule short elliptic, dehiscing into 3 eristate valves, stellatefomantose, A perennial woody herb up to 1 m tall. -------gillettii
Capsule elongated (3 or more times as long as broad)
Capsule sausage shaped, straight, 0.9-cm  0.4–0.5 cm, splitting
into 3 valves, leaf merging coarsely dentate; spreading to ascending perennial herb become woody below. ---------------- baldaccii
Capsule narrowly elongate, straight or slightly curved
Capsule horns spreading
Capsule dehiscing into 3–4 valves, horns usually forked
Capsule 1–2.6 cm  0.4–0.7 cm, Splitting into 3–4
valves ending in 3–4 spreading horns, seeds pitted,
brownish-black, a prostrate or ascending annual up to
25 cm long. --------------------------------------- aestuans
Capsule 2–4.2 cm  6.1–0.2 cm, splitting into 3 valves
ending in 3 small spreading horns, seeds, dull brown, a
suberant or decumbent annual up to 1 cm lay. --- tridens
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(e) Formation of two quadrivalents (2IV, marked) and three
bivalents (3II)

Capsules dehiscing into 5 valves, horns usually simple
Capsules 0.6–2 cm  0.1–2 cm, seeds smooth glossy,
dark brown, annual up to 60 cm with decumbent annual
up to 1 cm lay. -------------------------------- africannus
Capsules 0.5–1.7 cm  0.3–0.4 cm, seeds glossy, black
an annual up to 30 cm tall. ---------------- brevicornutus
Capsule horns, if present straight not spreading, although the
valves often reflexed
Capsule splitting into 5 valves, leaf margin serrate into
2 basal serration prolonged into 2 setae, seeds irregularly.
ribbed, black. an annual up to 2.5 m tall. -------- olitorius
Capsule splitting into 3–4 valves, A much branched
woody perennial with prostrate branched leaves roundish,
crenate – serrate/3 ------------------------------- antichorus
Erect prostrate or semi-prostrate annuals . . .
Capsule banana shaped (0.9–2 cm  0.5 cm), the
muricate valves after dehiscence with dentate ridges
giving capsule a varity appearance, seed punctate,
brown to black -------------------------------- schimeri
Capsule straight/slightly curved, not banana shaped
Capsule 2.5 cm  0.1–0.4 cm when young,
densely covered with shining palmate hairs, glabrous when mature seed smooth, pruinose black.
an annual herb up to 1 m tall. --------- trilocularis
Capsule when young, not covered by palmate
hairs.
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Capsule 0.8–1.6 cm lay, seeds glossy, dark brown
with tan colored raphe, erect to semi-prostrate
annual up to 1 m long. --------------- fascicularis
Capsule 1.3–3.5 m long
Seeds reticulate, with concave sides, sepals
and petals 4, erect to semi-prostrate annual
up to 25 cm ---------------------urtricifolius
Seeds verrucose, sepals and petals 5, a
spreading annual up to 0.75 m tall ------------------------------------- pseudo-olitorius

2.1.4.2 Partial Synonymy of Corchorus
According to Hinsley (2008), Antichorus Linn.,
Caricteria Scop., Coreta P. Bri., Ganja Reichb.,
Maerlensia Vell., Nettoa Baill., Oceanopapaver
Guillaumin, Palladia Lam., Rhizanota Lour. ex
Gomes, Riddelia Rafin., Scorpia Ewart & A.H.K.
Petrie were synonymized with the accepted genus
Corchorus L.
Similarly, several Corchorus species were synonymized with already accepted species. The information
on synonymy is of immense use in Corchorus taxonomy and practical plant breeding as well. Lack of
information on synonymy may lead to inadvertent
crossing of same species and subsequent failure of
the crop breeding programs. Hinsley (2008) has documented detailed account on the synonymy of Corchorus species (Table 2.1). According to Hinsley (2008),
there are 87 accepted species in the genus Corchorus;
however, the inclusion of C. orinocensis, C. hochstetteri, C. quadrangularis, and C. muricatus under the
accepted species needs further clarification as these
species were synonymized with C. hirtus, C. pseudocapsularis, C. trilocularis, and C. schimperi, respectively. Further details on synonymy of Corchorus
may be obtained from http://www.malvaceae.info/
Synonymy/Synonymy.php?genus¼Corchorus.

2.1.5 Morphology
Most of the wild Corchorus species are erect to suberect, sometimes decumbent annual to perennial in
their growth habit. Profuse branching of most of the
wild species (Fig. 2.3) differentiates them from the
cultivated species, which are herbaceous, erect, nonbranching annuals. At maturity, cultivated varieties of

C. capsularis attain a height of about 1.5–4.0 m and
those of C. olitorius 1.5–4.5 m or more, but the plant
height of wild Corchorus varies greatly. C. kirkii and
C. merxmuelleri attain a height of about 2.0–2.5 m,
while C. fascicularis, C. pseudo-capsularis, C. trilocularis, C tridens, C. gillettii, C. junodii, C. cunninghami, and C. velutinus grow up to 1.0 m or little more.
C. africanus, C. pseudo-olitorius, C. longipedunculatus,
C. angolensis, C. cinerascens, C. confuses, and
C. depresus are medium in height (0.5–0.6 m) and
C. baldaccii, C. schimperi, C. brevocornutus, C. urtricifolius, C. aestuans, C. erodoides, C. pinnatipartitus,
C. salacatus, and C. saxatilis are exceptionally
dwarf in stature (0.2–0.3 m). The stems are reddish
to yellowish or purplish green and are cylindrical.
Leaf blades are lanceolate, oblong-lanceolate, linear,
linear-lanceolate, or narrowly oblong. Leaf margin
varies widely across the species; it may be serrate or
serrate-dentate or sometimes dentate-crenate with or
without basal setae. Petiole length varies from 0.2 to
4.0 cm and may be sparsely or densely pubescent.
Flowers of all the species are yellow, small in size, and
occur in condensed cymes. In general, the flowers possess 4–5 sepals and petals, and the number of stamens
varies from 5 to numerous. All the species are mostly
self-pollinated with the exception of C. cunninghamii,
which is a cross-pollinated one. The ovary is cylindric
to ellipsoid with 2–6 locules and the seeds are numerous. Seed of C. gillettii, C. erinoceus, C. kirkii, and
C. merxmuelleri are comparable with C. capsularis
measuring about 2.0 mm in length. Seed color varies
from blackish red to brown or dark brown or sometime
black (Fig. 2.4) as in C. saxatilis and C. cunninghamii.
The detailed morphology of wild taxa is presented
in Table 2.2 (Edmonds 1990).
A key to the identification of wild Corchorus species had been documented based on the morphology
of stamens. Pollens in these species are subprolate
(prolate C. pseudo-capsularis having); tricolporate
(both tricolporate – 90.0% and tetracolporate – 10.0%
in C. trilocularis), colpi margin normal or incurved.
Size of colpi was found to be medium to relatively
longer and varies from 29.98  0.64 to 36.72  0.92
mm. Pore elongate with edges raised or inconspicuous;
exine surface reticulate, reticulation indistinct or distinct, tri- to pentagonal or variously gonals, shallow
to alveolate or pitted, sometimes angular with raised
irregularly walls, junction knobbed or unknobbed.
Pollen size was observed to vary among the species
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Table 2.1 List of species synonymized with accepted species of the genus Corchorus (Hinsley 2008)
S. No. Synonym
Accepted species
1.
Corchorus depressus (L.)
Antichorus depressus L.
Corchorus depressus (L.) Stocks
Corchorus antichorus Raeusch.
Corchorus depressus (L.) Stocks
Corchorus microphyllus Fresen.
Corchorus depressus (L.) Stocks
2.
Corchorus orinocensis Kunth
Corchorus argutus Kunth
Corchorus orinocensis Kunth
Corchorus argutus var. benthamii K. Schum
Corchorus orinocensis Kunth
Corchorus argutus var. longicarpus
Corchorus orinocensis Kunth
Corchorus argutus var. prismatocarpus K. Schum.
Corchorus orinocensis Kunth
Corchorus hirtus var. argentinensis Rodrigo
Corchorus orinocensis Kunth
Corchorus hirtus var. pilolobus auct. non (Link) K. Schum.
Corchorus orinocensis Kunth
Corchorus hirtus var. orinocensis (Kunth) K. Schum.
Corchorus orinocensis Kunth
Corchorus prismatocarpus A. St.-Hil., A. Juss. & Cambess.
Corchorus orinocensis Kunth
3.
Corchorus hirtus L
Corchorus orinocensis Kunth
Corchorus hirtus L
Antiphyla serrata Rafin.
Corchorus hirtus L.
Corchorus hirtus var. cuyabensis K. Schum.
Corchorus hirtus L.
Corchorus hirtus var. orinocensis (Kunth) K. Schum.
Corchorus hirtus L.
Corchorus pilolobus Link
Corchorus hirtus L.
Riddelia antiphyla Rafin.
Corchorus hirtus L.
4.
Corchorus hirtus var. glabellus Gray
5.
Corchorus hirtus var. hirtus
6.
Corchorus aestuans L.
Corchorus acutangulus Lam.
Corchorus aestuans L.
7.
Corchorus aestuans var. brevicaulis (Hosok) Liu & Lo
Corchorus brevicaulis Hosok
Corchorus aestuans var. brevicaulis (Hosok) Liu & Lo
8.
Corchorus africanus Bari
9.
Corchorus angolensis Exell & Mendonça
10.
Corchorus arenicola Hochr.
Corchorus argillicola M.J. Moeaha & P. Winter
11.
Corchorus asplenifolius Burch.
Corchorus serrifolius Burch.
Corchorus asplenifolius Burch.
Corchorus mucilagineus Gibbs
Corchorus asplenifolius Burch.
12.
Corchorus aulacocarpus Halford
13.
Corchorus baldacii Mattei
14.
Corchorus brevicornatus Vollesen
15.
Corchorus cinarescens Deflers
Corchorus bricchettii Weim.
Corchorus cinerascens
Corchorus erinaceus Weim.
Corchorus cinerascens
Corchorus hirsutus var. stenophyllus K.Schum.
Corchorus cinerascens
Corchorus stenophyllus (K.Schum.) Weim.
Corchorus cinerascens
16.
Corchorus capsularis L.
Rhizanota cannabina Lour. ex Gomes
Corchorus capsularis L.
17.
Corchorus carnarvonensis D.A. Halford
18.
Corchorus confusus Wild
19.
Corchorus congener D.A. Halford
20.
Corchorus crozophorifolius (Baill.) Burret
21.
Corchorus cunninghamii F. Muell.
Corchorus cavaleriei Lévl.
Helicteres glabriuscula
Corchorus pseudocapsularis Schweinf.
22.
23.
Corchorus hochstetteri Milne-Redh.
Corchorus hochstetteri Milne-Redh
Corchorus pseudocapsularis Schweinf.
Corchorus echinatus Hochst. ex Garcke
Corchorus pseudocapsularis Schweinf
24.
Corchorus elachocarpus F. Mueller
(continued)

36

M.K. Sinha et al.

Table 2.1 (continued)
S. No. Synonym
25.
26.
27.
28.
29.
30.
Corchorus quadrangularis J.A.Schmidt
Corchorus gracilis R.Br.
Corchorus triflorus Bojer
Corchorus somalicus Gand.
Corchorus greveanus Baill.
31.
Maerlensia hirsuta Vell.
32.
33.
Corchorus japonicus Houtt.
34.
Corchorus discolor N.E. Br.
35.
Corchorus pongolensis Burtt Davy & Greenway
36.
37.
38.
39.
40.
41.
42.
Corchorus longipes Tate
43.
44.
45.
46.
47.
Oceanopapaver neo-caledonicum Guillamin
48.
49.
50.
51.
Corchorus malchairii De Wild.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
Corchorus quinquenervis Hochst. ex A. Rich.
63.
Corchorus rostratus Danguy

Accepted species
Corchorus elderi F. Muell.
Corchorus fascicularis Lam.
Corchorus gillettii Bari
Corchorus trilocularis L.
Corchorus quadrangularis G. Don
Corchorus trilocularis L.
Corchorus trilocularis L.
Corchorus trilocularis L.
Corchorus trilocularis L.
Pseudocorchorus greveanus
Corchorus hirsutus L.
Corchorus hirsutus L.
Corchorus incanus D.A. Halford
Corchorus interstans D.A. Halford
Kerria japonica
Corchorus junodii (Schinz) N.E. Br.
Corchorus junodii (Schinz) N.E. Br
Corchorus kirkii N.E. Br
Corchorus kirkii N.E. Br
Corchorus laniflorus Rye
Corchorus lasiocarpus D.A. Halford
Corchorus lasiocarpus ssp. lasiocarpus D.A. Halford
Corchorus lasiocarpus ssp. parvus D.A. Halford
Corchorus leptocarpus (A. Cunn.) Benth
Corchorus lithophilus D.A. Halford
Corchorus longipedunculatus Mast.
Gilesia biniflora
Corchorus macropetalus (F. Muell.) Domin
Corchorus macropterus G.J. Leach & Cheek
Corchorus merxmuelleri Wild
Corchorus mitchellensis Halford
Corchorus neocaledonicus Schlecter
Corchorus neocaledonicus
Corchorus obclavatus Halford
Corchorus olitorius L.
Corchorus olitorius var. incisifolius Asch. & Schweinf.
Corchorus olitorius var. malchairii (De Wild.) R.
Wilczek
Corchorus olitorius var. malchairii (De Wild.) R.
Wilczek
Corchorus olitorius var. olitorius
Corchorus parviflorus (Benth). Domiin
Corchorus parvifolius Sebsebe
Corchorus pascuorum Domin
Corchorus pilosus Kunth
Corchorus pinnatiparititus Wild
Corchorus psammophilus Codd
Corchorus pseudoolitorius Islam & Zaid
Corchorus puberulus D.A. Halford
Corchorus pumilio R. Br. ex Benth.
Corchorus urticifolius Wight & Arn.
Corchorus urticifolius Wight & Arn
Corchorus reynoldsieae Halford
Pseudocorchorus rostratus
(continued)

2 Corchorus
Table 2.1 (continued)
S. No. Synonym
64.
65.
66.
67.
Corchorus muricatus Hochst. ex A. Rich.
68.
69.
70.
71.
72.

Scorpia simplicifolia Ewart & A.H.K. Petrie

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
Corchorus tomentosa Thunb.
Corchorus tomentosa var. tomentosicarpa P.L. Chiu
84.
85.
86.
87.

(evidenced from w2-test of heterogeneity; p < 0.01 for
polar axis and p < 0.001 for equatorial diameter) and
it ranged from 38.30  0.54 mm  30.45  0.54 mm
(C. capsularis) to 31.17  0.64 mm  24.2  0.55 mm
(C. trilocularis).

2.1.5.1 Key to Wild Corchorus Species on the
Basis of Stamen Morphology
A. Stamens 10
B. Flower buds pyriform, fruits elongated.
C. Leaves lanceolateb .......................................C. fascicularis.
C0 . Leaves ovate to ovate lanceolate ........ C. pseudo-olitorius.
B0 . Flower buds rounded, fruits rounded ............... C. capsularis.
A0 . Stamens 15 or more
D. Stamens within 20.
E. Stamens 15; stigma inconspicuously 2–3 lobed.
F. Pedicel glabrous; bract glabrous; stigma 3-fid. each
again 2-fid.
G. Flowers to 12 mm long; angles of fruits acute . . .
............................................................... C. aestuans.
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Accepted species
Corchorus saxatilis Wild
Corchorus saxicola D.A. Halford
Corchorus schimperi Cufod.
Corchorus muricatus Schumach. & Thonn.
Corchorus schimperi Cufod.
Corchorus sericeus Ewart & O.B. Davies
Corchorus sidoides F. Mueller
Corchorus sidoides ssp. sidoides
Corchorus sidoides ssp. vermicularis (F. Muell.) D.A.
Halford
Corchorus sidoides ssp. vermicularis (F. Muell.) D.A.
Halford
Corchorus siliquosus L.
Corchorus sp. Hammersley Range
Corchorus sp. Hammersley Range hilltops
Corchorus sp. Meentheena
Corchorus subargentus Halford
Corchorus sublatus Halford
Corchorus sulcatus I. Verd.
Corchorus tectus D.A. Halford
Corchorus thozetii Halford
Corchorus tomentellus F. Muell.
Corchoropsis crenata
Corchoropsis crenata
Corchoropsis crenata
Corchorus torresianus Gaudich.
Corchorus tridens L.
Corchorus velutinus Wild
Corchorus walcottii F. Mueller

G0 . Flowers to 4 mm long, angles of fruits winged ..
...................................................................C. tridens.
F0 . Pedicel hairy; bracts hairy; stigma 2-fid ..................
............................................................. C. urticaefolius.
E0 . Stamens more than 15, within 20; stigma distinctly 3-fid
each again bifid and horney .............C. pseudo-capsularis.
D0 . Stamens more than 25.
H. Ovary oblong, angular; stigma bristle ..............
............................................................ C. olitorius.
H0 . Ovary oblong, not angular; stigma bifid .........
........................................................C. trilocularis.

2.1.6 Physiological Pathways
2.1.6.1 Development of Fibers
Corchorus species are potential sources of fiber consisting of many sclerenchyma cells united together
into small or large strands or bundles, arranged in the
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Fig. 2.3 Representative wild species of Corchorus including
available Indian species (a) Corchorus aestuans, (b) Corchorus
depressus, (c) Corchorus fascicularis, (d) Corchorus pseudocapsularis, (e) Corchorus pseudo-olitorius, (f) Corchorus

tridens, (g) Corchorus trilocularis, (h) Corchorus urticifolius,
(i) Corchorus cunnighamii, (j) Corchorus hirsutus, (k) Corchorus sedoides, (l) Corchorus walcottii

form of a layer or layers, in the bast or precisely inside
the stem. Fiber consists of pyramidal wedges (triangular shaped association of several bundles arranged
radially in the secondary phloem and separated by
thin walled parenchyma cells) tapering outwards.
The fiber bundles in each wedge are arranged in
8–24 layers, alternately with groups of thin walled
phloem. The outermost rows of fibers are developed
from the elements of the pro-cambium in the protophloem region by cell division and modifications
resulting in proto-phloic fibers (10%). All the sieve
tubes and companion cells are obliterate and the entire

pro-phloem region is converted into a solid patch of
fiber. The main bulk (90%) fibrous region is developed
by two types of fiber initials, viz., fusiform and ray
initials of cambium. For this reason these are often
termed as secondary fiber. Elongation of pro-phloem
fiber continues symplastically with stem internode, but
the elongation of secondary fiber results from the
cambial activity of the region stops. The stem apical
growth ceases with initiation of flowering, but cambial
activity for secondary fiber development continues.
The fiber strength and fiber fineness, which measures
the quality of fibers depend upon the differential

2 Corchorus
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Fig. 2.4 Variation of capsule and seed morphology of available
Indian wild Corchorus species (a) Corchorus aestuans. a1:
capsule; a2: seed (b) Corchorus fascicularis. b1: capsule; b2:
seed (c) Corchorus pseudo-capsularis. c1: capsule; c2: seed (d)

Corchorus pseudo-olitorius. d1: capsule; d2: seed (e) Corchorus
tridens. e1: capsule; e2: seed (f) Corchorus trilocularis. f1:
capsule; f2: seed (g) Corchorus urticifolius. g1: capsule; g2:
seed

cambial activity among species. Therefore, the quality
measurement gives the overall performance of several
traits, viz., the number of fiber cells, the number of
fiber bundles in each fiber wedge, number of wedges
along the stem length, and so on.

between neighboring ultimate cells, where they form
the cementing material of the middle lamella,
providing strong lateral adhesion to the ultimate
cells. It is although not clear about the equilibrium
among these components and role of middle lamella,
but the prominent role of hemi-cellulose compared
to lignin as an intercellular building material is well
documented.
Color instability or yellowing of Corchorus fiber is
a major concern for manufacturing diversified Corchorus fiber products. This is due to lignin content of the
fiber. Abundance of lignin may affect yarn quality
also. Therefore, reduction of lignin content is a major
breeding objective while utilizing wild relatives of
Corchorus. In lignin biosynthesis, the enzyme

2.1.6.2 Fiber Composition of Corchorus Species
The Corchorus fiber has three principal chemical constituents, viz., a-cellulose (60–61%), hemi-celluloses
(15–16%), and lignin (12.5–13.5%). The a-cellulose
form the bulk of the ultimate fiber cell walls chaining
broadly parallel to the fiber axis. The hemi-cellulose
and lignin, however, are located mainly in the area

Pilose
1–5 mm
Pilose
5
4–5 mm long, 1 mm
wide
Turulose

3.7–5.2 m long, 0.4–2.1 m
wide

Glabrous above and beneath

Serrate, basal setae absent

Cuneate, acute to rounded

Moderately pilose on the
upper side
0.3–1.9 cm
3–6 mm
Glabrous
(1) 2–5 flowered fascicles

Sparsely pubescent
Up to 1 mm
Glabrous
5
1.8–2.5 mm long, 0.4–0.6 mm
wide
Ciliate at upper third margin,
torulose

Size

Glabrescent/
pubescence

Margin

Leaf base

Petioles

Sepals

Sepals texture

Peduncle and pedicel
length
Peduncle texture
Bract length
Bract texture
Number of sepals
Size of the sepals

Petiole length
Stipule length
Stipule texture
Inflorescences Type

Scattered pubescence Glabrous apart from odd hairs on Pilose especially on
Pubescence beneath
above and
midrib and veins beneath
midrib and vein
especially prominent on
beneath, mainly
above and beneath
midrib and veins
on veins and mid
rib
Serrate with a pair of Serrate, usually with a pair of
Serrate, ciliate usually with a Coarsely serrate
basal setae of up to
basal setae
pair of basal setae
(occasionally crenate)
1 mm long
with a pair of basal setae
(0.6–10.0 mm)
Rounded or cuneate,
Truncate or cuneate, acute to
Cuneate or rounded, acute or Rounded or broadly cuneate,
acute to acuminate
acuminate
rounded
acute to subacute
Pilose on the upper
Pilose on the upper side
Pilose
Covered with setaceous hairs
side
0.5–3.5 cm
0.7–2.0 cm
0.4–1.1 (2.5) cm
0.3–2.0 cm
3–12 mm
1–3 mm
2–10 mm
6–12 mm
Pilose
Glabrous
Pilose
Pubescent
1–3 flowered fascicles 1–3 flowered fascicles
Contorted pedunculate cymes 1–3 flowered cymes
of up to 6 flowers
1–3 mm, 1.5–2.0 mm 1–3 mm, 0.3 (0.8) mm
Up to 3 mm, up to 5 mm
1–2 mm

Elliptic or obovate, or
narrowly elliptic

Shape

Leaf blade

Up to 1 mm

Ovate to ovate
lanceolate to
elliptic
3.0–9.7 cm long,
0.9–4.0 cm wide

Reddish, glabrescent, smooth Reddish, moderately
pilose

Ciliate at basal margin, torulose

Glabrous
Up to 1 mm
Glabrous
5
4.5–5.3 mm long, 1 mm wide

3.0–11.5 cm long, 0.3–3.3 cm
wide

Narrowly lanceolate to ovate or
ovate – lanceolate

Reddish, glabrescent

Color and
glabrescent/
pubescence

Up to 1 m

Stem

C. trilocularis

0.75 m

C. africanus

Pilose
Up to 6 mm
Pilose
5
4.5–6.3 mm long,
1.0–1.5 mm wide
Pilose on dorsal side

2.5–7.4 cm long, 1.4–4.2 cm
wide

Ovate, elliptic to oblong

Yellowish-green
pilose/villose

60 cm

C. tridens
Annual herb suberect or
decumbent

Dorsal surface pubescent
especially at base,
torulose

–
Up to 3.3 mm
Ciliate
4–5
5.5–6.3 mm long, 1 cm wide

4–9 (13) cm long,
0.6–3.0 cm wide

(continued)

Glabrous
Up to 4 mm
Glabrous
4–5
3.5–4.3 mm long,
0.5–0.6 mm wide
Glabrous or with odd
hairs, torulose

Rounded, acute to
subacute
Pilose, especially on the
upper side
0.3–1.4 cm
Up to 5 mm
Glabrous
1–4 flowered, glabrous
fascicles
–

2.8–11.2 cm long,
0.6–2.0 (3.0) cm
wide
Glabrous above,
pubescent on midrib
beneath and
occasionally on
blade
Coarsely serrate usually
with a pair of basal
setae (2.9 mm)

1 m, rarely up to
Up to 1 m
1.5 m
Often purplish, setulose
Red, glabrous to sparsely
pubescence when young,
pilose
but on older stem the
pubescence is confined to
only one side
Narrowly elliptic to elliptic,
Narrowly ovate, ovate or
ovate to lanceolate
narrowly oblong

Annual herb with decumbent Annual herb
ascending branches

Up to 1 m

C. pseudo-olitorius
A spreading annual herb

Much branched erect to semi- A multibranched,
prostrate annual herb
annual herb

General

C. pseudo-capsularis

C. fascicularis

Type (annual/
biennial/
perennial) and
branching habit
Height

Characters

Table 2.2 Comparative morphology of wild Corchorus spp. (Source: Edmonds 1990)
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Narrowly ovate or oblong or
elliptic

1.0–5.8 cm long, 0.5–1.3 cm
wide

Shape

Size

Leaf blade

Stem

C. africanus

Solitary or in 2’s or 3’s

0.8–4.5 (8.0) cm long, 0.3–1.8
(2.0) cm wide

Oblong or elliptic to narrowly elliptic

Up to 25 cm
Reddish glabrous to moderately pilose,
more so down one side

Up to 1 m
Densely stellate
tomentose when
young, becoming
glabrous and dark
red
Ovate, narrowly elliptic
to narrowly oblong

2.7–4.5 cm long,
1.1–2.5 cm
wide

Ovate to elliptic

Up to 30 cm
Reddish, glabrous
to
slightly
pubescent

Erect annual herb

C. brevicornutus
Vollesen

January, March, May, November January to May
C. schimperi Cufod

C. tridens
4–5
3.5–4.8 mm long,
0.5–1.5 mm wide
Obovate, tapering to a
short ciliate claw

–

C. aestuans L.

4.0–8.3 cm long, 1.5–4.3 cm
wide

Narrowly ovate to ovatelanceolate

(continued)

Ovate to ovatelanceolate to
broadly ovate
2.0–8.0 cm long,
1.6–4.4 cm wide

Up to 25 cm
Up to 25 cm
Sparsely to moderately pilose, Moderately pilose,
denser down one side
more
so on
one side

Much branched, erect to semi- A prostate to ascending
prostate annual herb
annual herb

C. urtricifolius Wight &
Arnold

Throughout the year,
January to December

Angular, oblong
Up to 0.5 mm in diameter
Dull dark brown, finely
reticulate
Throughout the year,
January to December

2.0–4.2 cm long, 1.0–1.5
(2.0) mm wide
Slender cylinders held
erect, straight or
slightly curved
splitting into 3
valves
Glabrous to sparsely
setulose, ending in 3
small spreading
horns (1 mm long)

–

Numerous
Numerous
c. 10
5.3 mm, anther pitted
–
–
Cylindric, pilose, 1 mm long, Cylindric, 3 mm long, shortly Cylindric, 2–3 mm long,
0.7 mm wide
pubescent
papillose

Semi-prostate annual

2.0–6.7 cm long,
0.7–3.6 cm wide

C. trilocularis
4–5
5–7 mm long, 2.0–2.5 mm
wide
Obovate with a short ciliate
claw

0.6–2.0 cm long, 1.0–2.5 mm 2.5–7.3 (9.2) cm long,
1.0–2.5 (4.0) mm wide
Cylindric, torulose, straight or
Cylindric, constricted
Cylindric torulose, held erect
slightly curved splitting into
between the seeds,
or straight or slightly
8 valves, tapering to short
straight or slightly
carved spitting into 3,
beak (1.5 mm)
curved, splitting into 5
rarely, 4 valves
valves
Young capsules pilose, mature
Shortly pubescent ending in 5 Glabrous when mature,
capsules glabrous
spreading simple horns
covered with scattered
forked or palmate hairs
which are dense when
young
Angular
Pyramidal to diolabriformic Oblong – ovoid
up to 1.2 mm
c. 1.0–1.5 mm
Up to 1 mm in diameter
Brownish black, verrucose
Glossy dark brown, smooth
Blackish and pruinose

Solitary or in 2’s borne erect
deflexed
2.0–3.5 cm long, 2–3 mm wide

20
3.2 mm
Linear, setulose, 2.8–3.0 mm
long, 1 mm wide

5
4.3–6.5 mm long,
2.0–3.8 mm wide
Obovate, with ciliate claw at the Obovate, with a sparsely
base
ciliate claw at base

C. pseudo-olitorius
5
4.3–5.0 mm long, 1–2 mm wide

Perennial woody herb

C. gillettii Bari

C. baldacciii Mattei

Angular,
up to 2 mm
Reticulate black
January to August

Type (annual/biennial/ A spreading to ascending
perennial) and
perennial woody herb
branching habit
Height
30 cm
Color and glabrescent/ Dark red, densely stellate
pubescence
tomentose

Shape
Length
Color and texture

General

Characters

Fruiting

Seeds

Texture

Shape

Size

Arrangement

Capsules

Ovary

Number of stamens
Stamen length
Placement/texture

Stamens

Shape

Diolabriformic or angular
c. 1.5 mm
Glossy, dark brown, with tan
colored
March –July, November

5
5
2.5–2.7 mm long, 0.5–0.8 mm 3.5–5.0 mm long,
wide
2.0–2.2 mm wide
Spathulate, without basal
Obovate with ciliate
claw
claw at base wide
pale yellow
5–10
c. 25
1.5–1.8 mm
3.0–4.0 mm
Oblong, pubescent,
Spherical echinulate,
1.0–1.3 mm long,
1 mm wide
0.5–0.6 mm wide
Occasionally solitary, usually Solitary or in 2’s rarely
in 2’s to 5’s
3’s
0.8–1.6 cm long, 0.3 cm wide 0.5–0.8 cm wide,
0.7–1.0 cm wide
Straight or slightly broader in Spherical, strongly
basal half, erect, splitting
echinate splitting
into 3 valves, ending in 3
into 5 valves
breaks which are 1.5 mm
long
Pubescent when young, often Glabrous
becoming glabrous

C. pseudo-capsularis

C. fascicularis

Petals

Number of petals
Size of the petals

Characters

Table 2.2 (continued)
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Coarsely dentate

Rounded, acute or rounded

Stellate tomentose

0.4–1.0 cm
1.5–3.5 mm
Pilose with a mixture of
stellate or simple hairs
1–2 (3) flowered fascicles

0.4–1.5 cm
Both stellate pubescent
Up to 1 mm
Pilose with a mixture of
simple and stellate hairs
5
7.5–8.4 mm long, 1.0–1.5 mm
wide
Dorsal surface covered with
stellate hairs
5
7.3–8.0 mm long, 3.0–4.0 mm
wide

Margin

Leaf base

Petioles

Petiole length
Stipule length
Texture

Peduncle length
Texture
Bract length
Bract texture

Ovary

Stamens

Petals

Sepals

Number of stamens
Length of the stamen

Shape

Number of petals
Size of the petals

Sepals texture

Number of sepals
Size of the sepals

Numerous
Up to 6 mm
Sausage shaped, tomentose,
2.0–2.3 mm long,
1.0–1.3 mm wide

Obovate, with ciliate claw at
base,

Stellate pubescent to
tomentose and paler
beneath

C. baldacciii Mattei

Glabrescent/
pubescence

Inflorescence Type

Characters

Table 2.2 (continued)

Scattered pubescence beneath mainly on
veins and midrib

C. schimperi Cufod

Numerous
Up to 7 mm
Cylindrical, tomentose
2.5–3.0 mm long,
1.2–1.5 mm wide

Slightly ciliate claw at
base,

5
9–11 mm long, 2–3 mm
wide
Dorsal surface covered
with stellate hairs
5
6.5–11 mm long,
3–6 mm wide

1–3 (4) flowered
fascicles
Epedunculate
Stellate tomentose
1.0–1.5 mm
Stellate tomentose

0.5–1.8 cm
2 mm
Stellate tomentose

–

Rounded

c. 10
Up to 2.8 mm
Trigonal-cylindric, pilose on angles,
2.0–2.3 mm long, 0.7–1.1 mm wide

Oblanceolate with ciliate claw at base

Scattered pilose hairs on dorsal side,
torulose
5
4.0–4.5 mm long, 1.5 mm wide

5
4.3–4.5 mm long, up to 1 mm wide

Up to 2 mm
Glabrous to pilose
Up to 2 mm
Glabrous

1–2 (3) flowered fascicles

2–8 mm
1.5–3.5 mm
Sparsely pilose

Pilose on upper side

Cuneate, rounded or acute at the apex

Dentate with large acute Crenate occasionally dentate and shortly
teeth
ciliate, without basal setae

Stellate pubescent to
tomentose above,
densely stellate
tomentose beneath

C. gillettii Bari

1–2 flowered
fascicles
Up to 1 mm
Glabrous
0.5 mm
Glabrous sparsely
pilose
5
3.6–3.8 mm long,
1 mm wide
Sparsely pilose,
torulose
5
2.6–2.8 mm long,
1.0–1.1 mm
wide
Obovate with
ciliate claw at
base
c. 10
2.3 mm
Cylindric, densely
strigose,
1.5 mm long
1 mm wide

Unequal at the
base, subacute
or rounded
Pilose more so on
upper side
0.3–0.7 cm
1.5–2.8 (5) mm
Pilose

Scattered
pubescence
on midrib
above and on
midrib and
veins beneath
Crenate, without
basal setae

C. brevicornutus
Vollesen

C. aestuans L.

c. 15
4 mm
Oblong, densely strigose,
2  1 mm

Obovate with ciliate claws at
base,

4
3.5–5.3 mm long, 1–2 mm
wide

4
3.2–6.4 mm long, 0.5–1 mm
wide
Pilose

1–2 (4) flowered pilose
fascicles
Up to 2 mm
Both pilose or sparsely so,
Up to 1 mm
Ciliate, membranous

Pilose especially on one
surface
0.3–1.7 (3) cm
1–5 mm
Ciliate

Rounded, acuminate to
acute

Coarsely serrate (rarely
crenate) usually without
basal setae

(continued)

c. 10
3 mm
Cylindric, puberulous
2 mm long, 1 mm
wide

Oblanceolate with
ciliate claws at base

5
3.0–3.9 mm long,
0.6–0.8 mm wide
Ciliate at basal margin,
torulose
5
3.3–3.8 mm long,
0.8–1.0 mm wide

1–2 (3) flowered
fascicles
Up to 2 mm
Pilose pedicels glabrous
Up to 2.7 mm long
Ciliate

0.8–2.7 (5.3) cm
5–8 mm
Pilose

Pilose on upper side

Usually serrate
(occasionally
crenate) usually
with a pair of basal
setae (3–5 mm)
Rounded, acute or
subacute

Sparsely setulose above, more Scattered pubescence
setulose beneath mainly
above and beneath
on veins and midrib
mainly on veins
and midrib

C. urtricifolius Wight &
Arnold
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Sausage shaped to elliptic,
straight, splitting in 3
valves, borne erect or at
right angles to stem on
spreading pedicles

Stellate tomentose

Shape

Texture

Margin

Texture

Size

Shape

Leaf blade

Serrate

2.2–3.8 cm long, 0.8–1.1 (1.5) cm
wide
Densely covered with a velvety
stellate pubescence

Solitary or in 2’s

C. brevicornutus
Vollesen

C. aestuans L.

Solitary or in 2’s or 3’s rarely Solitary or in 2’s or 3’s
4’s
1–3 (3.0) cm long,
1.0–2.6 cm long,
2.0–3.0 cm wide
0.4–0.7 cm wide

C. urtricifolius Wight &
Arnold

Small shrub

C. kirkii

C. longipedunculatus

Shrub with numerous
Annual delicate herb
spreading branches, young
branchlets

C. merxmuelleri

Small perennial with a
woody rootstock

C. pinnatipartitus

0.5–1.7 cm long,
0.3–0.4 cm
wide
Slightly curved (banana shaped), splitting Straight, splitting Cylindric to trigonous,
Straight or slightly
into 3 muricate valves with dentate
up to 5 valves,
straight or slightly curved
curved, splitting
ridges giving capsules a warty
borne erect
often reflexed, splitting
into 3 winged
appearance, borne at right angles to
into 3 valves often
valves, borne erect
stem or deflexed
tapping to a small beak
and adpressed to
stem
Glabrous to sparsely pilose
Scabrid, ending in Moderately pilose or sparsely Glabrous, ending in 3
5 spreading
spreading horns
horns
with 2–3 mm long
and usually forked
Somewhat angular
Somewhat angular Angular
Somewhat angular
c. 1.5 mm
c. 1 mm
c. 1 mm long
c. 1 mm
Mid-brown to black, punctate
Glossy black
Blackish, reticulate with
brownish black
concave side
November–December
January, June,
February
February–May,
August,
December
(February–December)

0.9–2.0 cm long, 0.5 cm wide

Solitary or in pairs (occasionally in 3’s)

C. schimperi Cufod

(continued)

Up to 2.5 m
About 2 m
Up to 0.6 m
Up to 0.2 m
Woody, branches
Gray-tomentellous with small Slender stems, branches angular Suberect or somewhat
grayish or yellowish,
compact stellate hairs, late
or compressed at first,
trailing, glabrous
densely tomentose
glabrescent with a brown
glabrous
hair stellate
bark
Oblong to oblongOvate, apex acute
Linear
Somewhat lanceolate to
lanceolate
linear lanceolate or
narrowly oblong
1.5–2.1 cm long,
2.4–10.0 cm long,
1.7–2.4 cm long, 1.3–1.6 cm
1.0–8.0 cm long, 0.2–0.4 cm
1.8–2.6 cm long,
0.5–0.8 cm wide
0.8–2.7 cm wide
wide
wide
0.6–1.2 cm wide
Pilose/strigose above, Thick textured, densely Densely and stellately
Glabrous or minutely setulose- Glabrous on both sides or
moderately
gray green or
pubescent on both sides
pubescent on midrib below
minutely and sparsely
strigose beneath
yellowish tomentose
pubescent on the
on both sides, hairs
midrib below.
stellate
Serrate to pinnatifid
Crenate, coarsely serrate Deeply dentate to coarsely
Denticulate
Deeply pinnatipartite,
with serrate to
serrate-dentate, every
sometime palmately
bipinnate lobes
tooth veined
lobed

Delicate looking,
perennial, arising
from woody tap
root
c. 0.3 m
Flattened forming a
rosette, sparsely
pilose, becoming
glabrescent
Oblong, obovate or
ovate-oblong

C. erodiodes

Throughout the year

May to July,

Angular
1.8–2.0 mm
Dark brown, striate

Straight or slightly
curved, splitting
into 3 cristate
valves, borne erect
or at right angles to
stem
Stellate tomentose

0.8–1.4 cm long,
0.4–0.5 cm wide

Solitary or in 2’s or 3’s

C. gillettii Bari

Up to 1 m
Yellowish brown to orange red,
densely covered with a stellate
pubescence, later becoming
reddish brown and glabrescent
Ovate, ovate-oblong, oblong to
elliptic, or ochraceous

Perennial herb or shrub

Type (annual/
biennial/
perennial) and
branching habit
Height
Color and texture

General

Stems

C. erinoceus

November–December

March to October

Characters

Fruits

Somewhat angular
c. 1.5 mm
Striate black

0.9–2.0 cm long, 0.4–0.5 cm
wide

Size

Shape
Length
Color and texture

Solitary or in pairs

Arrangement

Capsules

Seeds

C. baldacciii Mattei

Characters

Table 2.2 (continued)
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Densely stellate-pubescent

0.8–1.0 cm
1.5–(2.0) mm
Densely stellate pubescent

Petioles

Petiole length
Stipule length
Stipule texture

–

Shape

Solitary or in 2’s or 3’s

Capsules

Arrangement

–

Number of stamens
Numerous
Length of the stamen Filamentous c. 3.0 mm long
–

5
c. 3 mm long, 2 mm wide

–

Sepals texture

Number of petals
Size of the petals

5
c. 3–4 mm long, c. 1.5 mm wide

–
–

Bract length
Bract texture

Number of sepals
Size of the sepals

Densely stellate pubescent

Peduncle texture

Style

Ovary

Stamens

Petals

Sepals

1–8 mm

Peduncle length

2–3 flowered

Cuneate, obtuse at apex

C. erinoceus

Leaf base

Inflorescence Type

Characters

Table 2.2 (continued)
C. kirkii

1.5–8.0 mm
Tomentose or pilose on
the back
5
Up to 10 mm long
lanceolate–
acuminate
to linear

Stellately tomentose

Grayish or yellowish
tomentose
Up to 1.3 cm long
5 mm
Stellately tomentose on
the back, subulate
3–8(10) flowered
cymes
2–10 mm

Stellately pilose or
tomentose on the
back
5
5
c. 4.5 mm long,
The same length as the
2.0 mm wide
sepals
Moderately strigose
Narrowly obovate to
linear oblong, with a
short basal claw
ciliolate on the
margin
Numerous
20–30
Filiform
Binocular seeded
Cylindric, 3 or
occasionally 4
locular, many
sected, densely
stellate pilose
–
About 2 mm long,
glabrous
Usually borne
Solitary or in cluster of
beneath rosette or
up to 7
recurved pedicels
and often buried
in sand

–

5
–

Epedunculate
pedicels
Moderately pilose
with long hairs
–
–

1-flowered

(1.2) 1.8–3.2 cm
–
Moderately pilose

Moderately pilose

Cordate to subhastate, Rounded or broadly
apices rounded
cuneate

C. erodiodes

Usually solitary, occasionally
in 2’s

4 mm long, slender, glabrous

3-locular, trigonously
cylindric, very shortly
tomentellous

Numerous

Yellow, narrowly obovate
with a short basal claw
minutely ciliate on the
margin

5
9.0 mm long, 4.5 mm wide

1.5(3.5) mm
Grayish tomentellous,
subulate
5
5–6 mm long, 0.75–1.0 mm
wide narrowly
oblanceolate, apex long
acuminate, slightly keeled
at the back
Grayish tomentellous outside,
glabrous inside

–

3 mm

C. pinnatipartitus

Glabrous

5
Often purplish, or pinkish,
about 7 mm long,
oblanceolate, apex
subacute, or acute

1 mm
Setaceous

c. 0.5 mm epedunculate or
puberulous

Truncate or shallowly
cordate, basal setae
absent
Lanceolate with a
subulate apex
0.3–0.7 cm
c. 1.5–2.0 mm
Line of hairs on the upper
side
1–3 flowered fascicles

About 3 mm long, slender

(continued)

Borne on erect pedicels, usually Solitary or in 2’s or 3’s
solitary, occasionally in 2’s

1.0–1.5 mm long, glabrous

5
The same length as the
sepals
Linear to narrowly
Yellowish or tinged
oblanceolate, not clawed or
pinkish purple,
ciliate at the base
narrowly obovate,
claw minutely ciliate
on the margin
About 12
Very numerous
Filamentous
Filamentous
Trigonously ellipsoid, 3
Trigonously subcylindric, 3locular, very minutely
locular, very minutely
setulose pubescent
glandular papilose

5
3–4 mm long

Glabrous, margins somewhat
inrolled

5
About 4 mm long, very
narrowly elliptic to linear,
caudate or setaceous at the
apex

2.0–3.0 mm
Setaceous glabrous

Hair-like glabrous

20 mm

1–3 flowered cymes

Very shortly pubescent on
upper side
Up to 0.5 mm
5–7 mm
Glabrous, setaceous

Grayish – tomentose on all
sides
–
2 mm
Densely and stellately
tomentellous
1–2 flowered cymes

C. longipedunculatus
Cuneate or narrowly truncate,
acute to acuminate at apex

C. merxmuelleri
Shallowly cordate, apex acute
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C. angolensis

Fine stemmed shrublet

Up to about 0.6 mm
Finely pubescent on all
sides

Lanceolate

2.0–7.0 cm long,
1.4–2.8 cm wide
Crenate glabrescent to
moderately pilose on
both sides

Type (annual/
biennial/
perennial) and
branching habit

Height
–

Shape

Size

Stem

Leaf blade

Deeply serrate, serrate or
more rarely serrate

Obtuse to slightly cordate

Margin

Leaf base

Glabrescent/
pubes cence

C. erodiodes

C. kirkii

C. merxmuelleri

C. longipedunculatus

C. pinnatipartitus

Dentate-crenate, serrate or serratedentate, toothing very variable
in size, sometimes irregular or
biserrate, basal setae absent
Rounded or broadly cuneate

Glabrescent to moderately hispid
with tubercular-based hairs

1.5–8.0 cm long, 0.2–1.6 cm wide

Lanceolate, oblong-lanceolate,
linear, linear-lanceolate or
narrowly oblong

–
Glabrous or with a line of short
curly hairs on one side only or
with spreading hairs all around
the stem as on the line of short
curly hairs

Perennial herb with prostrate or
suberect annual stem from a
woody root stock

C. asplenifolius

–

1.3–7.5 cm long,
0.4–2.2 cm wide
Pubescent to
tomentellous
beneath, sparsely
to densely
pubescent above,
all hairs stellate
Serrate

Lanceolate, narrowly
ovate or narrowly
elliptic

Up to 0.5 m
Stem covered with
dense stellate
pubescence,
branchlets
tomentellous

Perennial herb or
shrublet

C. cinerascens

C. depressus

C. junodii

Margin crenate-serrate, pilose on both Crenate to serrate
sides especially on the nerves,
hair not tubercle based, strongly
3-nerved from the base
Base rounded, or slightly cordate,
–
sometimes with a pair of
setaceous basal lobes

(continued)

Margin coarsely dentate
or crenate, shortly
and densely
greenish tomentose
Rounded or broadly
cuneate at the base

Prostrate annual or
Small shrub
perennial herb,
often developing a
thick long and
woody rootstock
Up to 0.6 m long
Up to 30 cm long
Up to 1.6 m
Young branchlets with spreading
Mostly adpressed to
Young branches grayish
pubescence covering all side of
ground, glabrous
pubescent with
the stem
to sparsely
stellate hairs, older
pubescent
branches
glabrescent and
brown
Lanceolate, oblong
Linear lanceolate, narrowly lanceolate Ovate to elliptic or
oblong, without
elliptic or ovate,
to ovate, apex acute, or subobtuse
setae
rounded or acute at
the apex
1.0–2.7 cm long, 0.5–2.6 cm wide
0.3–2.5 cm long
1.5–8.5 mm long,
0.2–1.5 cm wide
0.6–3.1 cm wide
Glabrous to sparsely
Glabrescent above,
setulose on veins
densely whitish, or
yellowish
tomentose below,
all hairs stellate

Perennial herb with prostrate or
spreading branches

C. confusus

0.9–2.0 cm long, 7.0–11.1 cm wide 7–9.8 mm long, 2 mm 2–3 cm long, c. 3.5 mm 3.0–4.0 cm long, 1.0–1.5 mm 1.8–5.0 cm long, c. 2 mm wide 1.6–2.0 cm long,
wide
wide
wide
1.5–2.0 mm wide
Longitudinally ovoid to ovate,
Shortly silique form, Narrowly ovoid to linear Subcylindric slightly torulose, Cylindric, slender, trigonous,
Subcylindric, straight or
cylindric not beaked,
slender straight or slightly
narrowing towards base,
curved (banana
splitting into 3 or 5 valves
often tapering
and curving
splitting into 3
curved, valves grayish
tapering into an individual
shaped) often on
towards the apex
valves
beak, splitting into 3 valves
recurved or twisted
pedicels
Wooly and densely covered with
Moderately pilose
Densely covered with
Tomentellous, moderately
Smooth and glabrous
Sparsely glandular to
silky, stellate complex hairs
and covered with
soft stellate-haired
covered with small stellate
glabrescent
short glistening
shortish bristles
hairs.
hairs
–
–
Compressed ellipsoid
–
Subcylindric
Subcylindric angular
c. 2.25 cm long, 1.2 mm wide
–
c. 2.5 mm long, 1.3 mm c. 2 mm long, 1 mm wide
c. 0.8 mm long, 1.5 mm wide
1.5 mm long, 1 mm wide
wide,
Blackish red
–
Brown
Brown
Brown
Dark brown

C. erinoceus

General

Color and texture

Shape
size

Texture

Shape

Size

Characters

Seeds

Characters

Table 2.2 (continued)
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Petioles

Capsules

Style

Ovary

Stamens

Petals

Sepals

Arrangement

–

–

5
–

About 3 mm long, slender, 2–7 mm long, glabrous
glabrous
2’s, 3’s or 4’s

Trigonously subcylindric, very
shortly setulose-pubescent, 3locular

Very numerous, filamentous

Narrowly obovate with a
–
short basal claw ciliate
on the margin

5
8 mm long, 4.5 mm wide

Pubescent outside

5
5
10 mm long, 2.5 mm wide –

Number of stamens
Numerous, filamentous
Length of the stamen
3 loculars, trigonously
cylindric, pubescent

Shape

Glabrescent/pubes
cence of the
sepals
Number of petals
Size of the petals

Glabrescent/pubes
cence
Number of sepals
Size of the sepals

Filiform, similar To The
Stipules
–

Bract length

1–7 mm
Pubescent or glabrous

Single, 1–4 flowered cymes

Small (1–)2–5 flowered
cymes

Up to 25 mm
Pubescent

4.0–10.0 mm
2.0–10.0 mm
Glabrescent, setaceous or setulose
pubescent

–

C. asplenifolius

5–25 mm
About 4 mm
Pubescent

–

C. angolensis

Peduncle length
Glabrescent/pubes
cence

Petiole length
Stipule length
Glabrescent/pubes
cence of the
stipule
Inflorescence Type

Characters

Table 2.2 (continued)
C. cinerascens

Occasionally solitary,
usually often borne
in clusters of up
to 4

–

–

5
3.5–6.0 mm long,
2.0–4.0 mm wide
–

Tomentellous

5
3–8 mm long,
1.0–1.5 mm wide

–

–

(2–)3–8 flowered
tomentellous
fascicles (always
some with 4 or
more flowers)
0–2(3) mm
Densely stellate
pubescent

3–20 mm
1.0–2.0 (3.5) mm
Stellate pubescent

–

C. confusus

About 2.5 mm long, slender or
glabrous
Solitary or 2’s or 3’s

Trigonously cylindric, densely
pubescent

Yellow slightly shortened than the
sepals, oblanceolate, to obovate,
with a short basal claw ciliate at
the margin
About 50

Linear-lanceolate to narrowly
lanceolate, apex acuminate,
setulose-pilose outside
5
–

5
Up to 10 mm long, 1.5 mm wide

Setaceous similar to the stipules

1–5 mm long

3–25 mm long
Patent pubescence on all sides

Small (1–) 2–3 flowered cymes
opposite the upper leaves,
pedicels similar, 3–8(13) mm
long,

3–8 mm
Up to 6 mm
Setaceous, pubescent

Setulose-pilose on all sides

C. depressus

C. junodii

Densely stellate, gray
pubescent

Petiole, densely stellate,
gray pubescent
Up to 1.6 cm long

(continued)

Borne on erect pedicels,
in clusters up to 5

Solitary or in 2’s

–

Ovoid, densely
pubescent, 5locular, ovules,
very numerous
3–4 mm long, glabrous

Yellow, oblanceolate,
with a basal claw up
to 1 mm long with
ciliolate margin
Numerous, filiform

Subulate, gray stellate
pubescent
5
Up to 10 mm long, and
with a cordate apex
up to 4.5 mm long
but often less
Linear, densely
pubescent outside
glabrous within
5
7–8 mm long

6–10 (21) mm long
Densely stellate, gray
pubescent, pedicels
similar, 5–9 mm
long
3–4 mm long

Densely covered with
bulboius based
bristly hairs

10–15

–

5
–

Glabrous

5
2–3 mm long

–

1.5–2.0 mm

Up to 2 mm
Glabrous

1–2(4) flowered
Leaf opposed, 3–6
glabrous, fascicles
flowered cymes,
peduncles

0.2–4.0 cm
Up to 2 mm long
Sparsely pubescent

–
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Densely covered with
rather stiff,
stellately plumose,
bristles of up to 5
mm long
Irregularly ellipsoid
2 mm long, 1.3 mm
wide,
Brown
Dark brown to gray
–

–
1–1.5 mm long, Very
finely reticulate
–
–
c. 2.0 mm long, 1.2 mm wide
–
c. 2 mm long

Shortly cylindric
1.3–2.0 mm long, 0.75–1.0 mm
broad,
Dark brown
Color

–
1.5–2.2 mm long,
0.9–1.2 mm wide
Dark gray
Shape
Length
Seed

Usually scabrous on the angles or
hispidulous and covered with
scattered palmate and simple
hairs
Floccose tomentose
with stellately
hairy bristles
Glabrescent/pubes
cence

Shape

C. junodii

Spherical to ovoid,
(including bristles),
splitting into 3(5)
valves
Cylindric, often
tapering to short
beak, up to 2 mm
long
Cylindric to slightly
Cylindric trigonous undivided at the
torulose, straight to
apex, surface somewhat tapering
slightly curved on
to a small beak 0.2 mm long,
spreading pedicels
Valves hollowed out to receive
seeds within

0.8–2.0 cm long, C.
1.5 mm wide

C. depressus
C. confusus

2.0–5.0 cm long, 1.5–3.0 mm wide
0.8–3.5 cm long,
2.5–3.5(6) mm
wide

C. cinerascens
C. asplenifolius
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1.1–4.0 cm long, c. 2 mm wide
2.2–6.0 mm long,
1.5–2.0 mm wide held
on straight fruiting
pedicels
Cylindric, torulose,
Subcylindric not 3 angled, usually
straight tapering
curved, many seeded often or
slightly towards
rather twisted or curved
undivided apex,
pedicels and therefore variable
trigonous splitting into
in presentation
3 valves
Glabrescent when mature Sparsely setulose-scafrid
with scattered palmate
hairs, especially
towards the apex

C. angolensis

Size
Characters

Table 2.2 (continued)

1.4–2.0 cm long,
1.1–1.5 cm wide

2 Corchorus

phenylalanine ammonia lyase (PAL) in the bark tissue
is the gatekeeper enzyme for the phenylpropanoid
pathway and was found to be developmentally controlled (Sengupta and Palit 2004). Therefore, attempts
should be made through biotechnological approach to
down-regulate this enzyme to reduce lignin content in
Corchorus fiber. Lignin composition is also important
in paper and pulp industry because very low lignin
content may compromise the structural integrity of the
cell wall and stiffness and strength of the stem. Lignin,
which is a complex racemic aromatic heteroploymer,
is composed of guaiacyl (G) and syringyl (S) monolignol units; G units are derived from caffeic acid,
while S units are from sinapic acid. In the pulp and
paper industries, the S:G ratio is important because S
monolignols are chemically degraded more easily than
G monolignols, thus avoiding the use of more expensive and environmentally hazardous chemicals. There
is usually a high degree of genetic variability in the S:
G ratio, not only between species, but also within
species. Various developmental and environmental
factors also cause variability in the S:G ratio. The
extent of variability in the S:G ratio among wild relatives of Corchorus is not known. Therefore, characterization and genetic manipulation of the S:G ratio could
be a major objective for conditioning Corchorus species as donor of genes for pulp and paper processing.

2.2 Utilization of Wild Species
of Corchorus in Crop Improvement
Through Traditional and
Advanced Tools
The development of cultivated Corchorus so far has
been confined to intraspecific hybridization. There is
limited scope for further improvement of cultivated
varieties of jute in the absence of requisite variability
and genetic diversity due to narrow genetic base.
Therefore, additional genetic variability is required
to provide new phenotypes in breeding populations.
Interspecific hybridization is an excellent tool for the
improvement of cultivated species and to broaden the
genetic base. Most of the wild species of Corchorus
are poor yielder, but potent sources of biotic and
abiotic stress tolerance coupled with finest quality of
fiber (Palve et al. 2004; Mahapatra and Saha 2008).
C. depressus, C. asplenifolius, C. cinerascens, C. erinoceus, and C. erodiodes exhibited a higher degree of
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Fig. 2.5 Reaction of Corchorus spp. to root-knot nematode
Meloidogyne incognita. (a) Corchorus capsularis var. JRC212, (b) Corchorus olitorius var. JRO-8432, (c) Corchorus

aestuans, (d) Corchorus fascicularis, (e) Corchorus pseudocapsularis, (f) Corchorus pseudo-olitorius, (g) Corchorus tridens, (h) Corchorus urticifolius

drought tolerance and C. trilocularis and C. tridens
(WCIJ-046) showed a significant level of tolerance to
water stagnation. C. hirtus, C. sulcatus, and C. siliquosus have the ability to colonize on extremely shallow
soil. C. pseudo-olitorius showed immune reaction to
fungal diseases including stem rot, root rot, black
band, soft rot, and anthracnose. Similarly C. urticifolius and C. pseudo-capsularis exhibited resistance
reactions to all diseases except soft rot and anthracnose, respectively. Besides these, C. junodii, C. pinnatipertitus, C. saxatilis, and C. gillettii are also potent
sources of biotic stress resistance. C. urticifolius,
C. pseudo-capsularis, and C. pseudo-olitorius were
found to be moderately resistant to root-knot nematode, Meloidogyne incognita (Cofoid & Chitwood)
Chitwood. Nematode galls were observed only in the
lateral roots, but the main root was free of galls. The
number of egg masses and galls per plant were 7 and
12 in C. pseudo-capsularis as against 310 and 403 in
C. capsularis cv. JRC 212 (SK Laha personal communication; Fig. 2.5; Table 2.3). C. pseudo-capsularis
produces finest fiber (0.20 tex) followed by C. urticifolius (0.30 tex), C. aestuans (0.51 tex), C. trilocularis
(0.77 tex), and C. pseudo-olitorius (0.95 tex). C. angolensis and C. merxmuelleri were found to be higher

Table 2.3 Reaction of Corchorus spp. against root knot nematode Meloidogyne incognita
Corchorus spp.
No. of galls
No. of egg mass Reaction
per plant
per plant
C. fascicularis
120
100
HS
C. pseudo15
10
MR
olitorius
C. urticifolius
14
11
MR
C. tridens
90
70
S
C. pseudo12
7
R
capsularis
C. aestuans
111
100
HS
C. olitorius (cv.
350
230
HS
JRO 8432)
C. capsularis (cv. 403
310
HS
JRC 212)
MR Moderately resistant; S Susceptible; HS Highly susceptible

yielder along with quality fibers. So it becomes imperative to introgress the desirable genes from wild germplasm into the bast fiber producing cultivated species of
Corchorus. Being vastly divergent from the cultivated
types, wild species need to be used as unique source of
variability and breeding material for initiating interspecific hybridization program through traditional and
advanced tools of biotechnological approaches to
increase the productivity and quality of jute fiber.

2 Corchorus

2.2.1 Traditional Approach
Several attempts on interspecific hybridization
through multidirectional crossing, followed by selection amongst the more promising types between the
two cultivated species of Corchorus (C. capsularis
and C. olitorius), and simultaneously between the
cultivated and wild species were made over the last
five decades by many workers, but the recovery of
fully fertile hybrid is yet to be reported. Reports of
interspecific hybridization in this direction are rather
meager: C. tridens (2n ¼ 2x ¼ 14)  C. siliquosus
(2n ¼ 4x ¼ 28) (Anonymous 1952); C. siliquosus
and C. capsularis (Patel and Datta 1960); C. sidoides
(2n ¼ 2x ¼ 14)  C. siliquosus (2n ¼ 4x ¼ 28)
(Datta and Sen 1961); C. aestuans (2n ¼ 2x ¼ 14) 
C. capsularis (2n ¼ 2x ¼ 14) (Islam and Sattar 1961;
Arangzeb and Khatun 1980); C. trilocularis (2n ¼ 2x
¼ 14)  C. capsularis (Faruqi 1962); C. capsularis
 C. trilocularis at the tetraploid level (Chaudhuri and
Mia 1962); C. olitorius and C. trilocularis (Basak
1966); C. siliquosus  C. olitorius colchi-tetraploid
(Islam and Abbasi 1966); C. trilocularis  C. olitorius (Islam and Feroza 1967); C. olitorius and C. aestuans (Islam and Haque 1967); C. hirtus
(2n ¼ 4x ¼ 28)  C. trilocularis (Mughal 1967);
C. aestuans  C. olitorius (Haque and Islam 1970;
Arangzeb and Khatun 1980); C. olitorius cv. O-4 
C. trilocularis India (Arangzeb 1994).
Many workers claimed to have succeeded in producing interspecific hybrids; however, all those putative hybrids showed dominance of the female parent in
F1 and F2 generations. Improvement of jute through
conventional sexual hybridization between two species could not be achieved due to the absence of
intermediate characters in F1 hybrids. This was confirmed by isozyme and simple sequence repeat (SSR)
profiles, where F1 plants showed bands similar to
female parent, but unique hybrid bands or those of
male parent were missing. Although it is suspected
that failure to obtain true hybrids is either due to
apomixis or chromosome elimination or some sort
of genetic disharmony and imbalance prevailed in
the development of pods and seeds the cellular and/
or genetic basis for this phenomenon is yet to be
unraveled.
Successful interspecific hybrid was, however,
obtained from C. trilocularis  C. capsularis cv.

49

D-154 at the diploid level with the application of
gibberellic acid (GA) at 75 ppm. The hybrid was
intermediate between the parents and F2 population
segregated in the parental and hybrid types. Hybrid
plants were also obtained between C. capsularis cv.
Atom-5  C. trilocularis India; C. aestuans  C. trilocularis India at the diploid level by applying GA at
75 ppm (Arangzeb 1994). Another successful hybrid
was obtained between C. trilocularis Africa  C. septentrionalis at the diploid level in bud pollination
without application of any growth hormone and the
F1 was intermediate for most of the characters with
meiotic irregularities (Arangzeb 1994). A successful
interspecific hybrid between C. pseudo-olitorius
(WCIJ-34)  C. capsularis (Tripura) was obtained to
introgress diseases resistance (Palve and Sinha 2005).
This interspecific hybrid exhibited partial to full male
sterility due to non-homology between the parents.
The resultant semi-fertile hybrids, which are now in
F4 generation, are expected to have considerable
values with respect to breeding for disease resistance
and fiber quality. Close genetic harmony between
C. capsularis and C. trilocularis has been established
in a recent report on cytomorphological studies in F1
hybrids (C. capsularis L.  C. trilocularis L.) (Maity
and Datta 2008).
A total of 212 accessions of seven wild species
(C. pseudo-capsularis, C. pseudo-olitorius, C. aestuans, C. tridens, C. fascicularis, C. urticifolius, and
C. trilocularis) together with four varieties of two
cultivated species (JRO 524, JRO 878, JRC 321, and
JRC 212) were evaluated at the Central Research
Institute for Jute and Allied Fibers, Kolkata (India)
for quantitative traits, qualitative traits like fiber fineness, fiber strength, and biotic stress resistance with a
view to carrying out the crossing program for fertile
and stable interspecific hybrids. Fiber strength of
C. pseudo-olitorius is the highest (10.96 g tex1)
among the wild species, although it possesses comparatively coarse fiber (0.93 tex). On the contrary,
C. pseudo-capsularis possesses lowest fiber strength,
but finest fiber (Table 2.4). Among the seven wild
species, several accessions of C. trilocularis, C. fascicularis, C. pseudo-olitorius, and C. aestuans are
resistant against stem rot caused by Macrophomina
phaseolina. Several accessions among all the wild
species are resistant to stem weevil, Apion corchori
Marshall, the most devastating pest of jute crop. Interspecific crosses were attempted between cultivated

Table 2.4 Reaction of eight Corchorus species (6 wild sp. + 2 cultivated sp.) for quantitative traits, qualitative traits and biotic resistance
Characters
Corchorus aestuans C. tridens
C. trilocularis C. pseudo-olitorius C. pseudoC. fascicularis
(77)
(31)
(65)
(17)
capsularis (3)
(17)
Quantitative traits
Plant height (cm)
Mean 111.64
123.62
122.82
89.80
99.50
140.26
Range 79.75–141.95
74.25–150.40 95.45–160.15 69.55–145.40
70.75–111.15
104.75–165.17
SD
19.87
21.49
21.15
20.47
17.26
18.32
Basal diameter
Mean 0.80
1.02
0.64
0.73
0.82
0.84
(cm)
Range 0.40–1.10
0.47–1.48
0.52–0.95
0.36–0.86
0.49–1.06
0.42–1.32
SD
0.23
0.34
0.24
0.16
0.21
0.32
Days to first
Mean 71.60
37.90
30.20
24.80
28.4
54.70
flowering
Range 39.86–113.64
32.36–40.27 26.80–32.48
20.64–31.76
28.00–29.60
34.58–115.92
SD
32.14
5.81
2.27
6.43
1.28
40.80
Number of nodes
Mean 31.05
30.87
29.50
29.21
28.40
40.67
Range 16.10–45.54
26.86–39.06 23.75–38.13
25.38–33.98
27.06–28.78
26.34–52.43
SD
8.67
4.36
4.02
4.65
1.28
8.28
Qualititative traits
Mean 8.38
6.20
5.85
10.96
5.56
7.32
Fiber strength
(g tex1)
Range 7.96–8.74
5.72–7.04
5.60–5.98
8.40–12.18
5.39–5.68
7.26–7.46
SD
9.07
1.08
0.99
1.38
1.92
1.35
Fiber fineness (tex) Mean 0.54
0.72
0.75
0.93
0.23
0.82
Range 0.48–0.65
0.68–0.84
0.71–0.78
0.87–0.96
0.19–0.27
0.72–0.95
SD
0.26
0.65
0.38
1.07
0.19
0.74
Biotic resistance
Stem weevil
Mean 0.12
0.23
0.78
0.10
0.49
0.34
Range 0.06–0.14
0.14–0.32
0.64–0.95
0.03–0.15
0.36–0.62
0.26–0.47
SD
3.17
0.13
0.22
0.09
0.18
0.15
Stem rot
Mean 0.86
1.64
1.02
0.08
1.15
0.14
Range 0.63–1.02
1.49–1.86
0.67–1.11
0.02–0.11
1.06–1.63
0.10–0.16
SD
0.28
0.29
0.31
0.06
0.40
0.04

316.22
312.84–319.60
18.16
1.66
1.63–1.69
0.25
136.50
125.00–148.00
9.82
53.55
52.72–54.38
7.26
22.49
21.97–23.02
2.14
1.56
1.52–1.58
1.02
6.10
5.46–6.74
0.91
3.81
3.66–3.97
1.21

352.25
328.00–376.50
28.56
1.69
1.62–1.75
0.27
150.50
147.00–154.00
18.90
59.50
57.20–61.80
13.84
26.37
25.80–25.94
4.22
2.88
2.74–3.01
1.84
7.42
6.98–7.86
0.62
3.98
3.74–4.10
0.25

C. olitorius (2) C. capsularis
(2)
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and wild species (JRO-524  C. trilocularis, JRO524  C. pseudo-olitorius, C. trilocularis  JRO524, C. trilocularis  JRC-321, C. pseudo-olitorius
 JRO-524, C. pseudo-olitorius  JRC-321, C. aestuans  JRO-524, C. aestuans  JRC-321, C. tridens
 JRO-524, C. tridens  JRC-321, C. fascicularis 
JRO-524 and C. fascicularis  JRC-321) with the aim
of introgressing these desired traits from wild to
cultivated species and good pod setting was observed
in JRO-524  C. pseudo-olitorius, the true hybridity,
is however, yet to be confirmed.

2.2.2 Advanced Approaches
To overcome the limitations of traditional crop
improvement approaches of Corchorus spp. modern
molecular genetics and biotechnology have long been
recognized as having the potential to increase productivity; improve fiber quality; and broaden the tolerance
to drought, salinity, and resistance against various
biotic stresses. Advances in molecular biology and
genetic engineering would relieve the scientific constraints on the growth of jute production by targeted
exploitation of the potential of wild species for desired
agronomic traits.

2.2.2.1 Application of Molecular Markers
Genetic Diversity Among the Wild Species
For any meaningful crop breeding program, an accurate estimate of genetic diversity within and between
gene pools is a pre-requisite. Molecular markers provide a direct measure of genetic diversity and go
beyond indirect diversity measures based on morphological traits or geographical origin (Métais et al.
2002). However, very few efforts were made in the
past to develop molecular markers to study the genetic
variability among the Corchorus spp. (Hossain et al.
2002, 2003; Qi et al. 2004; Basu et al. 2004; Roy et al.
2006; Haque et al. 2007; Mir et al. 2008b). Different
authors had determined the genetic diversity of various jute varieties and accessions collected from
diverse locations, using random amplified polymorphic DNA (RAPD; Qi et al. 2003b; Haque et al.
2007), intersimple sequence repeat (ISSR; Qi et al.
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2003a), RAPD and amplified fragment length polymorphism (AFLP; Hossain et al. 2002, 2003), AFLP
and SSR (simple sequence repeat; Basu et al. 2004),
sequence tagged microsatellite (STMS), ISSR and
RAPD (Qi et al. 2004; Roy et al. 2006) and SSR
(Akter et al. 2008; Mir et al. 2008a, b) markers. Based
on morphology and DNA classification, it was found
that C. urticifolius could be one of the original wild
species and C. tilacularis was a variant of C. tilaculari
(Qi et al. 2003a, b). The availability of large number of
SSR or microsatellite markers offered the scope for
estimating the genetic diversity between the wild and
cultivated species of jute at the DNA level. The highest similarity (81.67%) was observed between C. trilocularis and C. tridens. In contrast, only 55.42%
similarity was recorded between C. trilocularis and
C. fascicularis. The wild species C. urticifolius was
found to be closely related with both the cultivated
species of jute because it has more than 70% similarity
with C. olitorius (cv. JRO 524 and PPO 04), and C.
capsularis (cv. JRC 321 and CMU 010) at DNA level.
On the other hand, among the wild species utilized for
the experiment, C. fascicularis was found to be distantly related to both the cultivated species of jute
(Fig. 2.6). Sodium dodecyl sulfate-polyacrylamide
gel electrophoresis (SDS-PAGE) of peroxidase and
acid phosphatase of seven Corchorus species (five
wild species, viz., C. aestuans, C. paseudo-capsularis,
C. pseudo-olitorius, C. tridens, C. trilocularis and
two cultivars JRC-321, JRO-524) showed distinct
polymorphism in their banding patterns (Fig. 2.7).
Seed protein content is higher in C. pseudo-olitorius
(24.5 mg g1) and C. tridens (21.3 mg g1) than in other
wild and cultivated species and lowest in C. aestuans
(6.96 mg g1). Protein profiling also showed distinct
variability among the wild species and between wild
and cultivated species (Fig. 2.8). The results clearly
indicate that all the Corchorus species are genetically
distinct and their exploitation in crop improvement program may be effective in broadening the genetic base.

Marker-Assisted Breeding
Recently, it has been observed that the SSR polymorphism in Corchorus is higher than in other crop species (Mir et al. 2009). Based on this large-scale
assessment of SSR allelic polymorphism, it now
appears to be feasible to construct genetic linkage
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JRO524
PPO4
JRC321
CMU010
C.urticifolius
C.pseudo-capsula
C.tridens
C.trilocularis
C.aestuans
C.fascicularis
C.pseudo-olitori

0.63

0.70

0.77

0.84

0.91

Coefficient

Fig. 2.6 A dendrogram showing clustering pattern of 11 jute genotypes (7 wild species + 4 cultivars of two cultivated species)
based on simple matching coefficient from SSR polymorphism

Fig. 2.7 Diversity among wild Corchorus species based on
Isozyme. (a) SDS-PAGE of acid phosphatase showing distinct
polymorphism. (b) SDS-PAGE of peroxidase showing distinct
polymorphism; in both the cases, lane 1: C. capsularis var. JRC321; lane 2: C. olitorius var. JRO-524; lane 3: C. aestuans; lane
4: C. fascicularis; lane 5: C. pseudo-olitorius; lane 6: C. tridens;
lane 7: C. trilocularis

Meerut (India) more than 1,000 SSRs and AFLPs
were developed to embark upon a program of gene
tagging combined with the construction of a framework linkage map and QTL interval mapping specifically for fiber fineness and low lignin content.
Simultaneously, genotyping of 324 diverse accessions
of Corchorus is being carried out using 100 polymorphic SSRs for determining the level of linkage disequilibrium (LD) between the marker loci and the
association of marker loci with yield and quality traits
to identify linked markers. The results of marker-trait
associations following association analysis will be
confirmed following QTL analysis to validate the
markers. The validated markers will be recommended
for marker-assisted selection (MAS) in different
Corchorus species.

2.2.2.2 Cell and Tissue Culture
maps for quantitative trait loci (QTL) analysis of desirable traits. In a collaborative project between Central
Research Institute for Jute and Allied Fibers, Kolkata
(India) and Choudhury Charan Singh University,

To overcome the barrier of sexual incompatibility,
which limits the scope for improvement through conventional genetic introgression, the culture of plant
cells, tissues, and organs under defined laboratory
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Fig. 2.8 Diversity among wild
Corchorus species based on
protein. Lane 1: C. capsularis var.
JRC-321; lane 2: C. olitorius var.
JRO-524; lane 3: C. aestuans;
lane 4: C. fascicularis; lane 5:
C. pseudo-capsularis; lane 6:
C. tridens; lane 7: C. trilocularis;
M Molecular weight marker
(range: 14.3–97.4 kDa)

conditions has been applied. Totipotency exhibited by
plant cells enables intact, fertile plants to be regenerated from tissues, which are given the appropriate
stimuli from exogenously supplied growth regulators
in the culture medium. The ability to regenerate plants
is fundamental to the multiplication of elite individuals by micropropagation. Additionally, the genetic
engineering of plants, through exposure of somaclonal
variation, somatic hybridization by symmetric and
asymmetric protoplast fusion and transformation
involving Agrobacterium-mediated gene delivery or
direct DNA uptake, also necessitates reproducible
plant regeneration protocols.
There are some reports on successful regeneration
in both the cultivated jute species: multiple shoot
regeneration from hypocotyls, cotyledons, and leaves
(Ahmed et al. 1989; Seraj et al. 1992; Khatun et al.
1993; Saha et al. 2001; Huda et al. 2007; Sarker et al.
2007); in vitro clonal propagation (Abbas et al. 1997);
root organogenesis (Khatun et al. 2002); and somatic
embryogenesis (Saha and Sen 1992) from protoplast
derived calluses. Protoplast fusion was also tried to

generate interspecific hybrid cell lines. A chloroplast
DNA (cpDNA) marker was developed in jute, which
showed species-specific hybridization patterns with
EcoRI-digested total genomic DNA of C. capsularis
and C. olitorius. This cpDNA marker was used in the
characterization of the somatic hybrid cell lines at
their early stages of growth. Evidence for the presence
of both types of cpDNA in the hybrid cell lines was
obtained when the total genomic DNA of 4–7-monthold hybrid cell lines was challenged with the chloroplast DNA marker through southern analysis. It was
shown that the early segregation of the parental chloroplasts did not occur in jute, although this is common
in other plant species (Saha et al. 2001). So, dimensions of tissue culture research have to be exploited
through somatic hybridization both in case of
cultivated and wild species. Therefore, molecular
genetics and biotechnology in jute in combination
with conventional breeding and other areas will
guide future research for improving quality and productivity of Corchorus with enhanced biotic and abiotic stress tolerance.
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2.3 Genomic Resources Developed
More than 200 DNA sequences of Corchorus species
were deposited in the GenBank till December 2005
(NCBI 2009: http://www.ncbi.nih.gov/index.html).
The first DNA sequence of C. olitorius was submitted
by Alverson et al. (1999). Partial DNA base sequences
of NADH dehydrogenese (ndhF) gene of a number of
wild species of Corchorus, viz., C. bricehaettii,
C. argutus, C. siliquosus, C. sidoides as well as cultivated species of C. olitorius and C. capsularis were
published by Whitlock et al. (2003). Subsequently,
Basu et al. (2003a, b) determined complete cDNA
sequences of cafteoyl-CoA-O-methyl transferase and
cinnamyl-alcohol dehydrogenase, which are two of
the three major genes involved in lignin biosynthesis.
Liu et al. (2005) deposited base sequence of 18S
ribosomal RNA gene of wild species C. aestuaus and
C. olitorius. Islam et al. (2005) constructed both
cDNA and genomic DNA library in the plasmid vector
pSMART and pBluescript, respectively. They submitted complete sequence for tRNA-Leu and partial
sequence of DNA fragment encoding several proteins
such as RNA polymerase b- subunit -1, 18S rRNA,
mitochondrial DNA directed RNA polymerase and
carboxyltransferase b- subunit to the GenBank.

2.4 Commercialization of Corchorus:
Unexploited Potentials Beyond
Fiber
Despite the fact that jute is better known as fiber crop,
it has also some unexploited potentials as a source of
pharmaceutical compounds and dietary supplements
due to higher amount of b-carotene. For commercialization of these unexploited potentialities of jute,
it is the right time to introduce and domesticate
Corchorus as an alternative crop for leafy medicinal
vegetables.

2.4.1 Therapeutic Uses
The renewed interest in non-orthodox medicine in
the West has dramatically increased the demand for
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plant-based medicine in global market (Natesh 2001).
Different plant parts of Corchorus can contribute to
this aspect and may be used directly as pharmaceuticals. They may also serve as templates for chemical
synthesis of bioactive principles (Hazra and Saha
2004; Table 2.5). Corchorus species containing
important bioactive compounds such as cardiac glycosides, stropanthidin, b-sitosterol, terpenoid-corosin,
flavone glycoside, urasolic acid, vitamin C, b-carotene, mucilage, and others are potential candidates
for developing plant-based drugs (Chopra et al. 1986;
Sen 2002).

2.4.2 Dietary Supplements
Leaves of Corchorus are consumed as leafy vegetables
in various parts of the world especially in Asia, the
Middle East, and part of Africa. Besides adding a
distinct flavor to food, jute leaves also have nutritional
value, and dried leaves act as thickeners in soups,
stews, and sauces. It is a popular vegetable in West
Africa and nowadays in Japan, China, Caribbean
Island, and some European countries also. The Yoruba
of Nigeria calls it “ewedu” while the Songhay of Mali
calls it “fakohoy.” It is made into a common mucilaginous (somewhat “slimy”) soup sauce in some West
African culinary traditions and Arabian countries
where it is called “Molukhiya.” In India, the leaves,
“Pat pata” and tender shoots are eaten as dietary supplement to rice from ancient time. It is also a popular
dish in the northern provinces of the Philippines,
where it is known as “Saluyot.” The seeds are also
used as flavoring agents, and herbal tea is also made
from the dried leaves. In Syria and Jordan, it is typically made into a stew served over white rice and
boiled chicken. Recently, noodles made of Saluyot
puree is getting popular among Chinese and Japanese
for its nutritional value. The leaves are rich in protein,
b-carotene, iron, calcium, vitamin B, and vitamin
C. The plant has an antioxidant activity with a significant a-tocopherol equivalent vitamin E (Table 2.6).
Leaves also contain oxydase and chlorogenic acid.
The folic acid content is substantially higher than
that of other folacin-rich vegetables, ca. 800 mg per
100 g (ca. 75% moisture) or ca. 3,200 mg per 100 g
on a zero moisture basis (Chen and Saad 1981;
Duke 1983).

(continued)

Table 2.5 Therapeutic compounds of different species of Corchorus used as herbal drugs
Name of the species Plant parts
Therapeutic compounds
Implication/mode of application
C. olitorius L.
Leaves, seeds
Cardiac glycosides olitoriside, corchoroside A, B, stropanthidin, Leaves: Astringent, alexiteric (long lasting effect); remove tumors,
(wild)
b-sitosterol, olitorin, stropanthidiol, helveticoside (seeds);
ascites, pain (accumulation of serous fluid in peritoneal cavity),
erysimoside, ursolic acid (roots); vitamin C (fruits); mucilage
abdominal tumors and piles (ayurvedic formulations);
(leaf, stem, and seed coat)
demulcent, tonic, diuretic, chronic cystitis, gonorrhea, piles,
laxative (dried)
Seeds: Tonic, fever drink, appetizer (infusion); purgative (raw)
C. capsularis L.
Leaves, roots, and
Corchotoxin, olitoriside, corchoside A, B, and C, erysimoside,
Leaves: Dysentery, fever, dyspepsia (indigestion); liver disorder,
(wild)
unripe fruits, seeds
stropanthidin, helveticoside, b-sitosterol (roots and leaves),
tonic, stomachic (a gastric stimulant); laxative, carminative,
ursolic acid, terpinoid-corosin (roots); oligosaccharides,
appetizer, antiperiodic, anthelmintic (expels intestinal warms);
mucilage (leaf, seed coat, and stem), vitamin C (fruits)
astringent (contract organic tissues); demulcent (snoothing);
bilious trouble (excess bile production); heptic (liver
inflammation); intestinal colic, gastriligia (stomachache);
gastric catarrh (inflammation of mucus membrane) and skin
diseases (infusion); dysentery (dried)
Roots and Unripe fruits: Diarrhea (decoction)
Seeds: Purgative (raw)
C. aestuans L.
Whole plant, seeds
Vitamin C, b-sitosterol, cardenolides (glucoside A, B and C)
Whole plant: Used in fever, stomachache
Seeds: Gonorrhea, tonic
C. depressus L.
Whole plant, roots,
2a, 3b, 20b, -urs-12-en-23b-18-dioic acid 2, 3-diacetate
Whole plant: Acrid, remove tumors and pain, cures piles
leaves, seeds
(ayurvedic formulation)
Roots: Tonic, gonorrhea, cooling medicine in fever (ayurvedic
formulation)
Leaves: Emollient (snoot skin irritation and mucus membrane)
Seeds: Tonic, gonorrhea (decoction)
C. fascicularis
Leaves, whole plant, Flavones glycoside
Leaves: Cooling, laxative, stimulant tonic, aphrodisiac (arousing
Lam.
seeds
sexual desire); destroy “tridosha” (ayurvedic formulation)
Whole plant: Acrid (bitter); astringent to the bowls; removes
tumors, ascites, piles, cure dysentery, anthelmintic,
discharging ulcers, restorative (raw)
Seeds: Alexipharmic (antidote to poison); remove tumors, pain,
stomach troubles, skin diseases, scabies and tonic (ayurvedic
formulations)
C. humilis M.
Whole plant
Cooling medicine, demulcent, gonorrhea (macerated in water)
C. siliquosus L.
Leaves
Pot-herb (raw)
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Cardenoide-trilocilarin and corchoroside B (seeds)
Seeds, whole plant

Leaves

C. trilocularis

C. acutangulus
Lam.
C. antichorus
Raeusch
C. urticifolius L.
C. pseudo-olitorius
Islam & Zaid

Pot-herb (raw)
Appetizer (boiled in hot water)

Therapeutic compounds
Glycosidal fraction
Table 2.5 (continued)
Name of the species Plant parts
C. tridens L.
Leaves

Pot-herb (raw after boiling)
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Implication/mode of application
Depress the central nervous system, lower the
blood pressure, and stimulate smooth muscles (ayurvedic
formulations)
Seeds: Fever, remove obstruction in abdominal viscera, specific in
rheumatism (raw)
Whole plant: Mucilage is demulcent (ayurvedic formulations);
astringent to the bowls; removes tumors, ascites, piles, cure
dysentery, asthelmintic, disxharging ulcers, restorative (raw)
Pot-herb (raw)
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Table 2.6 Nutrient content of Corchorus leaf
Nutrients
Nutrient composition per 100 g
Energy
43–58 kcal
Water
80.4–84.1 g
Protein
4.5–5.6 g
Carbohydrate
7.6–12.4 g
Fat
1.0–1.3 g
Calcium
266–366 mg
Iron
7.2–7.7 mg
Potassium
440–444 mg
b-carotene (vitamin A)
6,410–7,850 mg
Thiamin (vitamin B)
130–150 mg
Riboflavin (vitamin B)
260–530 mg
Niacin (vitamin B)
1,100–1,200 mg
Ascorbic acid (vitamin C)
53–80 mg

2.4.3 Wild Species as a Source of Biofuels
Biofuels represent the second largest source of energy
used after fossil fuels all over the world. In developing
countries, about 2,000 million people depend almost
entirely on biofuels for their energy needs. Stick and
caddies of wild Corchorus species can well be utilized
as substitute for fossil fuel by briquetting and gasification (Paul 2008). Woody type wild species like
C. fascicularis, C. baldaccii, and C. hirsutus could
be effective for this purpose.

Leaves
Leaves

Whole plant

Mucilage

2.4.4 Wild Corchorus as Raw Material
for Pulp and Paper Industry
Pulp and paper industry is one of the core industries,
and its growth has a direct impact on the socioeconomic development of any country. The sustainability
of paper industry is very important and depends on (1)
availability of cellulose raw material, (2) how the
industry will address environmental issues, and (3)
ability of the industry to keep pace with the modernization. Sustained availability of cellulose raw material
is the single most important factor, which will determine the healthy growth of the paper industry. In the
last 30 years, due to depleting forest-based resources,
availability of good quality cellulose raw materials has
been one of the major challenges before the paper
industry. It is estimated that the world demand of
pulp and paper will rise to 620 million tons by the
year 2010. The shortage of raw material required to
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fulfill the required growth rate of medium and high
quality paper cannot be met with forest resources and
the pulp from agro-residues of inferior quality. Hence,
the Corchorus spp. with similar strength of hard wood
have emerged as potential pulp and paper material.
Along with cultivated species of jute, the wild taxa
of Corchorus can also be exploited for pulp and paper
industry.

2.5 Dark Side of Wild Corchorus Species
2.5.1 Constraints as Weeds and Invasive
Species
Most of the wild species of Corchorus are common
weeds in Australia, Egypt, Mozambique, Philippines,
Senegal, USA, European countries, Thailand, Afghanistan, India, Kenya, Nepal, Turkey, and Zambia
(Holm et al. 1979). Some of the wild taxa, being
native/invasive species have emerged as real threat to
the cultivated crops (Randall 2007). C. aestuans (weed
in Australia, Pakistan; invasive spp. in India; mainly
found in cotton field), C. angolensis, C. antichorus,
C. argutus, C. asplenifolius, C. depressus (weed in
Pakistan, found in cotton field), C. fascicularis (weed
in sugarcane, Sudan; invasive spp. in India from tropical America), C. hirsutus, C. hirtus, (weed in Australia, Sudan, Japan, France, Turkey, Afghanistan, USA,
Philippines, Thailand), C. orinocensis, C. siliquosus
(known as Broom weed, America and common in
sugarcane field), C. tridens (weed in cotton field, Pakistan; invasive spp. in India from Africa), C. trilocularis (weed in Australia, Tanzania, Pakistan; invasive
spp. in India; weed in maize, beans, and wheat in
Tanzania; weed in cotton in Pakistan), C. sidoides
(native weed, pasture land of Australia), C. walcottii
(native weed, pasture land of Australia), C. pseudoolitorius (invasive spp. India, weed in sugarcane),
C. baldaccii (weed in Kenya).

2.5.2 Alternative Host and Potential
for Super Weeds
Wild species being alternative hosts for viruses as well
as vectors have direct or indirect effect on crop loss
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Table 2.7 Wild species of Corchorus as alternative hosts for
viruses and vectors
Virus/vector
Wild Corchorus Remarks
spp.
Tobacco streak
Corchorus
Weed host in sunflower
virus
trilocularis
field in Australia
(GRDC 2008)
Bemisia tabaci
Corchorus tridens Found in northern
Genn.
Nigeria; heavily
infested plants were
distorted, chlorotic,
and stunted
(Alegbejo and
Banwo 2005)
White fly
Corchorus
Found in Kenya
aestuans
(Edmonds 1990)
Spiny bollworm Corchorus
Corchorus trilocularis is
(Earias spp.)
trilocularis
the main host for
of cotton
larvae in South
Africa (Green et al.
2003)
Cotton leaf curl Corchorus
Found in Nigeria (Brunt
virus
fascicularis
et al. 1990)

and they have the potential to become super weeds due
to gene flow from transgenic crops. The wild species,
which were found as alternative hosts are listed in
Table 2.7.

2.6 Future Thrust
The UNO declared 2009 as “The Year of Natural
Fibers.” Jute is the cheapest and the second most
important vegetable fiber following cotton in terms
of global production, consumption, and availability.
Jute fiber is 100% biodegradable and recyclable and
thus, environment friendly. It is one of the most versatile natural fibers that has been in use as raw material
for packaging, textiles, non-textiles, construction, and
agricultural sectors. It helps to make best quality
industrial yarn, fabric, net, and sacks. In the era of
growing awareness about environmental pollution
and ecological degradation due to synthetic polymers,
the importance of natural fiber like jute is gaining
momentum.
It has been estimated that to produce one ton of
synthetic fiber, at least 31 kg of nitrogen dioxide and
12 kg of sulfur dioxide are emitted into air when fossil
fuel is used. These figures increase to 155 kg and
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70 kg, respectively, when crude petroleum is used. On
contrary, one ton of jute fiber comes from 4 tons of
friendly biomass, besides adding nearly 6 tons of carbon dioxide. It is also estimated that from jute, 3
million tons of dry leaves go to the soil incorporating
90, 30, and 80 thousand tons of nitrogen, phosphorus,
and potash, respectively. In addition, 4.5 million tons
of the biomass produced goes into retting water, which
further fertilize the soil. Further, production of one
tons of synthetic material consumes 90 GJ (Giga
Joule), while the same amount of natural fiber consumes only 7.8 GJ (Sinha et al. 2004). All these facts
make the natural plant fibers environment friendly
right from the field to industrial processing and even
in the disposal of waste. As a consequence, the
demand for natural fiber is increased tremendously
and at least threefold for jute. The earlier concept of
“jute for packaging only” has gone, but the diversified
products are gaining more importance nowadays. In
jute (1) non-technical textile sector, viz., (a) geo-textile, (b) automobile textile, (c) medico-textile is
emerging at a faster rate. The jute geo-textile is gaining momentum for road construction and to check the
erosion. It is proved that the roads are getting more
strength and durability. (2) In the textile sector, jute
can be used alone for the preparation of clothes, if the
fiber fineness is increased. Wild species of jute possess
finest fibers (0.5 tex) and low strength (4–6 g tex1),
which may be exploited by interspecific hybridization
to develop variety for textile industry. Moreover,
wild Corchorus spp. also showed resistance to biotic
(Macrophomina, phaseolina) and abiotic stresses
(drought and waterlogging), which may be exploited
through interspecific hybridization with elite cultivars.
Jute fiber contains cellulose (60–61%), hemi-cellulose
(15–16%), and lignin (12.5–13.5%). Though lignin
gives more strength to the fiber, it increases the coarseness of the fiber. Hence, efforts need to be taken to
develop variety with optimum lignin, which helps to
enhance the strength as well as fineness. At present
jute is being blended with cotton, but in near future it
can be utilized directly for textile purpose. This can be
achieved through hybridization of cultivated species
with wild species. Since the wild Corchorus spp.
are potential sources for better fiber quality, and biotic
and abiotic stress resistance, necessary efforts should
be taken to conserve them either in situ (perennial
spp. like C. baldacciii, C. depressus, etc.) or through
regeneration at regular intervals (annual spp. like
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C. trilocularis, C. tridens, etc.). In general, the viability of wild species ranges from 2 to 3 years. Since
lower moisture content at storage may lead to hardseededness, which ultimately hinders germination, the
accessions of wild Corchorus species should not be
conserved below 10% moisture during medium- to
long-term storage.
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