PLANT GENE & TRAIT

2014, Vol. 5, No.2, 11-21

X

BioPublisher®

Research Report Open Access

Caesalpinia sappan L: Comprehensive Review on Seed Source Variation and
Storability
N. Mariappan™, S. Krishnakumar™, S. Ramesh Kumar®™, K. Krishna Surendar™

Vanavarayar Institute of Agriculture, Manakkadavu, Pollachi -642103, India
= Correspondings author, mariappann21@gmail.com; = Authors
Plant Gene and Trait, 2014, Vol.5,No.2  doi: 10.5376/pgt.2014.05.0002

Copyright © 2014 Mariappan, This is an open access article published under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract Caesalpinia sappan is widely used in traditional medicine and chemical investigation resulted in the isolation of novel
and interesting phytochemicals possessing potent biological properties. The most successful tree improvement programme is that
where proper seed sources were used. The loss from using the wrong sources can be great and even disastrous. Caesalpinia sappan is
commonly propagated through seeds. The present review discusses the seed source variation and increase the seed longevity in
suitable storage techniques. The wood Caesalpinia sappan has already proved export quality of natural dye and it has the potential to
become a drug to enter into the world market due to its interesting biological effects and vast folklore uses is worth that might
provide a rich natural resources. In future, more basic research is needed to elucidate the mechanism to appraise the better seed
source variations and seed storage behaviuor and techniques in Caesalpinia sappan.
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Background

The blooming demands for natural food colouring
products as well as the expansion of green cover could
only be achieved by introducing dye yielding trees in
plantation forestry (Buchanan, 1999). Caesalpinia
sappan is one of the versatile natural dye yielding
trees that can be grown on a large scale in tropical
areas (Chennagowda et al., 2001). Cultivation of
Caesalpinia sappan serves three purposes Viz., to
enable the country to march towards meeting the
natural dye demands, greening of environment and
sequestering atmospheric carbon a popular logo of the
global concern at present (Holmgren et al., 2003). It is
an important dye plant attaining economic importance
in recent years (Kurain & Sankar, 2007). The
important part of this plant is the heart wood that
contains water soluble dyes such as brazilein,
protosappanins, sappan chalcone and haematoxylin. In
recent times the dye is used for natural colouring of
food products, beverages, and pharmaceuticals
(Senthilkumar et al., 2011).

The economical part of the plant is obtained by
extraction of heart wood. Sappan yields different
shades of red with or without mordant (Siva, 2007).
The yield of sappan heartwood dye has been reported

as up to 20% of the heart wood on a moisture free
basis (Jansen, 2005). The heart wood is often first
reduced to a powder moistened and is then allowed to
ferment, there by encouraging oxidation of the
brazilein and the other natural pigments. The aqueous
extract is concentrated prior to use as a dye. Brazilian
on oxidation yield a red dye called brazilein- the most
valuable dye used in colouring leather, silk, cotton,
wool and fibres of different kinds, calico printing,
batik, food products, pharmaceuticals and wines
(Roecklein and Leung, 1987). More commonly this
natural dye has been used in mat industries in some
parts of Tamil Nadu, India, where the fibers obtained
from sedges, korai) are coloured by sappan dye
(Benazir et al., 2010).

The wood is used in carpentry, the timber, which has
straight grains, is of great value under the name of
pernambuco for making violin bows (Smartt, 1990).
The wood is orange red, hard, very heavy, Weight:
1,030 kg m™, Air dry) straight grained with a fine and
even texture. It is suitable for cabinet making, walking
sticks and small ornamental turnery articles like
dagger sheaths and hilts (Jansen, 2005). The pods
contain 40% tannin and can be used in the place of
sumac. They impart uniform tan and a soft touch to
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the leather. The seeds on extraction with petroleum
ether yield an orange coloured fixed oil (Shahid and
Mohammad, 2013), An infusion of the wood is a
powerful astringent and emmenagogue. It is
prescribed in atomic diarrhaea and dysentery and its
paste in rheumatism, haemorrhages to treat wounds
(Khatun and Rahman, 2006).

In spite of these attractive features, the tree species
suffers from a drawback i.e., it is low viability. The
basic objective/aim of a tree improvement programme
are to select a better seed source for propagation
(Zobel and Talbert, 1984). Delineation of the best seed
sources for individual species in an important
milestone in establishing a successful population of
trees. Hence, there arises an urgent need for exploiting
the best seed source for propagation potential,
(Umarani et al., 1997; Vijayaraghavan, 2000). But the
available information on the existing seed sources and
its storage techniques is not sufficient.

The longevity of seed in storage is also largely
influenced by the genotypes, history of seed taken into
storage, moisture content of seed, container in which it
is packed and temperature of storage environment
(Fairey et al., 1999). Large scale production of good

quality seed requires storage for more than one season.

If not properly guarded, seed material will rapidly
deteriorate and completely loose its viability in short
time. The knowledge on storage potential of seeds is
essential for effective seed management (Merritt and
Dixon, 2011). In Caesalpionia sappan the seed
production, collection and storage in perennial tree
species is highly influenced by environmental factors
and quality seed collected could be used as source
material for many a plantation.

2 Botanical Classification

Kingdom: Plantae; Division: Magnoliophyta; Class:
Magnoliopsida; Order: Fabales; Family: Fabeaceae;
Genus: Caesalpinia; Species: Sappan.

Botanical Name: Caesalpinia sappan Linn.
Synonyms: Biancaea sappan

Common Names:
English: I ndian redwood, Sappan wood, Brazil wood;

Hindi: Patamg, Bakam; Sanskrit: Patrangah, Patangah;
Kannada: Sappange; Malayalam: Chappannam,
Sappannam; Marathi: patang, pathang; Tamil:
Sappamgu, Patamgam; Telugu: Bakaruchakka

3 Documented species distribution
Native: Native to Southeast Asia and the Malay
Archipelago, China, India, Malaysia, Myanmar, Thailand.

Exotic: Indonesia, Papua New Guinea, Philippines,
Solomon Islands, Sri Lanka, Taiwan, Province of
China, United States of America.

4 Ecology

Under natural conditions C. sappan grows mostly in
hilly areas with clayey soil and calcareous rocks at
low and medium altitudes. In Peninsular Malaysia it
grows best on sandy riverbanks. It does not tolerate
too wet soil conditions (Orwa et al., 2009).

5 Botanical description

General morphology: Caesalpinia sappan is a small to
medium-sized, shrubby tree, 4-8, -10) m tall; trunk up
to 14 cm in diameter; bark with distinct ridges and
many prickles, greyish brown; young twigs and buds
hairy, brownish (Troup, 1921).

Root: the root is fibrous, from white to reddish,
odourless; with saffron bark, covered with a black skin.

Leaves: stipulate, bipinnate, alternate, 20~45 (~50) cm
long, 10~20 c¢cm broad, with 8~16 pairs of up to 20 cm
long pinnae; pinnae with prickles at the base and with
10~20 pairs of oblong, 10~20 mmx6~10 mm long,
subsessile leaflets, very oblique at base, rounded to
emarginated at apex.

Flowers: flowers in terminal panicles, racemes
pubescent, primary penducles 30~40 cm long, the
flowering 9~15 cm long, bracts ovate-acuminate,
about 6 mm long, flowers fragrant, 2~3 cm long,
S-merous; sepals glabrous, petals pubescent, the
superior one smaller; calyx tube 3 mm long; corolla
yellow, uppermost lobes cuneate, other obovate, all
clawed and gland-punctate; stamens 10, filaments
densely tomentose in the lower half; ovary superior,
pubescent, (Kirtikar & Basu, 1989).

Fruit and seeds: fruit a dehiscent pod, glabrous, thick,

-
)
>
z
_|
)
2
z
m
>
z
o
_|
X
>
—




13

flattened, obliquely oblong, prominently beaked,
woody, polished-brown, 7-10 cm x 3-4 cm, 2-3(-5)
seeded. Seeds are ellipsoid, flattened, 18-20 mm x
10-12 mm, brown (Warriers et al., 1993).

6 Phenology
The species flowers during May. Mature pods can be
collected from January to February (Talavero, 1992).

7 Biology

Flowering can occur after 1 year of growth and
usually during the rainy season, fruiting about 6
months later. The tree flowers in August in Myanmar
and in Indonesia pods are produced 13 months after
planting (Orwa et al., 2009).

8 Influence of Seed Source Variation
Agro-ecological conditions mostly comprises of
edaphic and environmental factors have more than one
effect on the performance of the resultant seeds and he
also stresses the possibility, that seeds are always
remembered by their place of birth (Heydecker 1972;
Kjaer and Foster, 1996; Lacaze, 1978) expressed that
better growth, quality and adaptability could be
achieved through careful selection of the best sources
and raising trees seedlings from the selected source in
any plantation programme. They also insisted that the
choice of seed source is important since it decides the
genetic quality and physiological potential of the seed.
Allen and Allen (1981) evaluated the seed source
variation in seed and seedling traits of several tree
species under controlled conditions and revealed that
the phenotypical values were closer to genotypical
values when the environmental deviations are being
negligible. They also added that apart from genetic
factors, the initial germination of seed is also
influenced by the seed source.

Seed source variation on seed and seedling quality
characters

Out of 15 different Caesalpinia sappan sources from
Tamil Nadu and Kerala states of India, the Pariyaram
seed source exhibit highest germination per cent and
other seedling quality characteristics (Arthanari
2008). The seed source variation in Acacia catechu
revealed that among the different seed sources, the
seed length varied from 7.79 mm to 10.41 mm and
seed width from 6.06 to 8.84 mm, while Rajapura

seed source excelled all other seed sources for seed
length and width. They also found that 100 seed
weight varied from 76.95 to 17.89 g and Nauni and
Chakla seed sources were observed to possess the
highest and lowest average 100 seed weight (Bhat and
Chauhan, 2003).

In Bixa Orellana (Nelsonnavamaniraj, 2005) reported
that the seed source variation based on physical,
image analysis, 100 seed weight), physiological,
germination, root length, shoot length, dry matter
production, vigour index and electrical conductivity)
characters of seed and dye content expressed that
seeds of Avinashi from Tamil Nadu and Chindwara of
Madhya Pradesh performed better than the evaluated
seed sources Vviz., Avinashi, Gudallore, Tirunelveli,
Sirikakulam, Mysore, Bangalore, Wayanad, Chindwara
and hence these sources could be recommended for
collection of good quality seeds.

Dwivedi (1993) observed a wide variation in the
germination of neem seeds collected from different
provenance in India. He also reported that pungam
seeds collected from different sources recorded greater
variation for seed size and seed shape. Surendran et al
(1993) identified one hundred and forty nine plus trees
in neem using straightness of bole, intensity of
branching, crown spread, fruit bearing efficiency and
fruit yield as selection criteria and evaluated for length,
width, 100 seed weight, germination per cent and oil
content. One hundred seed weight ranged from 17.4 to
29.5 g. According to Mishra et al (1997) neem seed
collected from five different states exhibited wide
variations for the germination and seed morphological
parameters. Seeds from Kanpur, UP) recorded
maximum seed breadth while seeds from Karnataka
state excelled for other parameters. Philomina (2000)
examined seeds of neem and reported significant
variations among 73 one-parent families in respect of
seed characters viz., seed length, seed breadth, seed
length to breadth ratio and 100 seed weight.

Vakshasya et al (1992) measured ten seed and seedling
characters of Dalbergia sissoo population on samples
collected throughout the natural range of the species in
India and observed the existence of significant genetic
variations for the seed and seedling traits. Jenner
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(1995) reported distinct variation among the 23
one-parent families of Madhuca latifolia in respect of
seed characters viz., seed length, seed breadth, seed
length: seed breadth ratio and 100 seed weight. Seed
length varied between 3.92 cm and 2.16 cm, seed
breadth from 0.94 c¢cm to 1.35 cm, seed length: seed
breadth ratio from 0.94 to 1.35 and 100 seed weight
between 134.06 g and 262.04 g. The germination
capacity and growth of seedlings also influence by the
seed sources. Such variations were evident in
Madhuca latifolia (Umesh Kanna, 2001).

Significant variation among the seed sources in
respect of viability and vigour in storage in both teak
drupe and sandal seed (Manonmani, 1997; Mahadevan
et al., 1999) carried out an experiment to elucidate the
relationship of cone and seed traits of Casuarina
equisetifolia with 18 seed lots by measuring seed
surface area, length, breadth, 100 seed weight,
roundness and aspect ratio using image analyzer and
observed wide variations in cone and seed characters.

An investigation involving different seed sources of
Acacia nilotica was taken up by Vanangamudi et al
(1998), Vijayaraghavan (2000) and Venkatesh (2000)
to evaluate the physical qualities of seed viz., seed
length, breadth, thickness and 100 seed weight and
they expressed that significant variation in physical
characters were exhibited with the evaluated seed
sources. Kumar et al (2003) concluded that variation
in seed characteristics of P. cineraria could be
attributed to mother tree differences and as the result
of wider variation in climatic conditions in areas of its
natural distribution. Similarly Kumar et al (2003)
reported that out of the six locations of Pongamia
pinnata in Tamil Nadu, the seed weight was the
highest in Salem seed lot followed by Pillur and Erode,
while the lowest was in seeds of Karur. The number of
seeds per kilogram was highest in seeds of Karur
followed by Coimbatore and lowest in Salem. It was
found that moisture content varied significantly
among the seeds varied from 6.3% in Salem to 5.3%
in Karur seed source.

Variation in seed parameters and germination of
Jatropha curcas were noticed in the seeds collected
from ten different seed sources by Kumar et al (2003),

and they reported that the germination and vigour
index values were the highest with seeds of Walayar
and while the least was with Paripati seed source.
Similar seed source variation studies were conducted
with seeds of different location of collected from
Tamil Nadu and Kerala in Jatropha curcas by Kumar
et al (2004a; 2004b) and the seeds were found to
exhibit variation in seed size, weight and germination.
Geethanjali et al (2004) also observed variation in
seed size, weight, oil content and germination in large,
medium and small sized seed of Jatropha curcas.
Ginwal et al (2005) collected ten seed sources of
Jatropha curcas and expressed that they exhibited
considerable variability in seed morphological tracts
viz., seed length, seed width, germination per cent and
oil content.

Large variations in seed morphological characters
among different seed sources were also observed in
Bassia latifolia (Jenner, 1995; Umeshkanna, 2001),
Dalbergia sissoo (Vakshasya et al., 1992), Emblica
officinalis (Srimathi, 1997); Grewia optiva (Tyagi et
al.,, 1999); Pongamia pinnata (Sivasamy, 1991;
Kumaran 1991), Prosopis cineraria (Arya et al., 1992;
Bahadur and Hooda, 1995), Santalum album
(Sindhuveerendra et al., 1999), Syzygium cuminii and
Zizyphus mauritiana (Srimathi, 1997); Tectona grandis
(Parthiban, 2001); Tamarindus indica (Divakara, 2002)

Krishnan and Toky (1996) observed variation in
germination among twelve seed sources of Albizzia
lebbeck from India and among the sources, the
germination varied from 5%~ 94% in incubator and
8%~50% at nursery. Bhat and Chauhan (2003)
reported that the germination of Albizzia lebbeck
varied from 16%~38% and the seeds from Nalgarh
recorded the highest germination per cent, 38%, They
also suggested that seed sources that produce heavier
seeds possessed higher germination per cent than that
locations that produce smaller seeds.

Lavania and Virendrasingh (2004) reported that the
germination of Populus ciliata from different seed
sources differed significantly with one another and the
germination ranged from 42% (Kathpudia seed source)
to 72%, Nainital seed source (Kumar et al., 2003a)
confirmed that the higher germination and seedling



15

development of J. curcas were observed in the heavier
seed than in the lower seeds irrespective of the
location. It was also observed that germination and
vigour index values were the highest in Walayar seed
source and the least in Paripatti seed source. Whereas,
germination of J. curcas varied from 82%, 73% and
49% in large, medium and small seeds respectively in
Madurai seed source and 65%, 58% and 37% in
Palani seed sources respectively (Sivasamy, 1991)
reports the impact of seed source variations in seed
germinability, vigour and biochemical composition in
neem. The germination capacity and growth of
seedlings was also reported to be influence by the seed
sources. Significant difference in germination and
growth were observed in seedlings of Azadirachta
indica (Mani 2000).

9 Estimation of Variability, Heritability and
Genetic Advance

Heritability estimation in conjunction with genetic
advance is more useful in predicting the resultant
effect of selecting the best individual from population
(Johnson et al., 1955). Heritability estimates have an
important place in tree breeding as they provide an
evaluation of the relative strengths of genetic and
environmental influences. Further, they are also useful
for ranking the trait in cross breeding programme. It is
the proportion of total variability, which is due to
heredity, the remainder being due to environmental
causes (Zobel and Talbert, 1984). Gains from tree
breeding programme depend upon the type and extent
of genetic control and variability. The best gains are
made for characteristics that are strongly under
genetic control and have a wide range of variability.
Heritability combined with genetic advance can be
used as a very good selection index for tree
improvement programme (Zobel, 1971).

Higher rates of heritability and genetic advance were
recorded for all characters among twelve provenances
of Acacia nilotica (Ginwal et al., 2000). Seeds of
Azadirachta indica collected from different places in
Karnataka and Andhra Pradesh recorded higher
genetic variability for seed length, width and seed
weight (Sindhu, 1995). A good amount of genetic
variability of seed morphological parameters was
recorded in Azadirachta indica. Philomina (2000)

reported that shoot length, root length, root shoot ratio,
collar diameter, number of leaves, total dry weight and
oil content, recorded high phenotypic coefficient of
variation (PCV), genotypic coefficient of variation
(GCV), heritability and genetic advance (GA) as
percentage mean in Azadirachta indica.

Higher heritability was reported for three growths
attributes viz., height, collar diameter and leaf number
and low heritability for physiological parameters in
four species and twelve hybrids of Eucalyptus
(Paramathma et al., 1997), In Prosopis cineraria
(Solanki et al., 1984) reported that heritability
increases with increasing age for plant height where in
heritability was 46.6% in first year and 85.2% in 51
year. Chopra and Hooda (2001) reported that in
Prosopis juliflora the high heritability recorded for all
the growth parameters and also high genetic advance
was observed for dehydrogenous activity, germination
percentage, root length, seedling length and vigour
index I and II.

Ginwal et al (2004) evaluated seed sources of
Jatropha curcas and the growth performance from
nursery stage (three months to field, two years)
revealed that significant differences between the seed
sources at age 27 months were observed for height,
collar diameter, number of branches leaf area and field
survival. They also obtained fair differences between
phenotypic and genotypic coefficient of variability.
Heritability, broad sense values were fairly good with
regard to leaf area, height and collar diameter in
comparison to survival per cent. The relative
performance of these sources was fairly consistent
throughout the observation period

High heritability for seedling traits was also recorded
in Terminalia arjuna by Srivastava et al (1993), In
Madhuca latifolia (Jenner, 1995) observed that among
the seedling parameters, shoot dry weight displayed
high GCV, heritability and genetic advance as
percentage of mean. The total dry weight possessed
moderate heritability and genetic advances as
percentage mean.

Among the 628 mulberry, Morus spp.) accessions,
Indigenous-455; exotic-173) highest coefficient of
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variation was recorded for number of shoots, total
shoot length, leaf yield and total biomass for exotics
(Ananda et al., 2004; Gera et al., 2004) concluded that
high values of heritability and genetic gain were
observed for all the parameters studied in Dalbergia
Siss00 viz., height, collar diameter, number of
branches, indicating that these parameters were under
strong genetic control.

Seed sources of Pinus roxburghii exhibited a wide
range of variability in terms of mean values for various
traits, standard deviation, variance, coefficient of
variability, broad sense heritability, genetic advance and
genetic gain and offer ample scope for undertaking
screening for the desired traits (Roy et al., 2004).

The path co-efficient analysis, which apportions the
correlation co-efficient in to direct and indirect effects
and measure the relative importance of the casual
factors involved (Dewey and Lu, 1959), may prove
more useful. Though such analyses are common in
annual crops, their use in tree crops is rather limited.
In Simaruba Sekar (2003) reported that out of ten
traits, six traits exercised positive direct effect on
volume index. The highest positive direct effect on
volume index was exerted by plant height, 6.374),
collar diameter, 2.244) and leaf area index, 1.751),
number of leaves expressed negative direct effect on
volume index.

10 Studies on Seed Storability

Storage of seeds under ambient conditions was
inevitable for seasonal sowing and under continuous
production (Agrawal, 1995). The factors, such as
moisture, temperature, gaseous exchange, seed coat
characters, etc., determine the longevity of seeds
under natural or controlled storage conditions (Barton,
1953). Seed treatment with pesticides is one of the
pre-storage seed management practices that mitigate
the deterioration rate of seeds under storage. In
addition, the storability of seed is also influenced by
the packing materials irrespective of its storage
conditions (Copeland, 1988; Florido et al., 2002)
suggested that the seeds may collect before the pods
open. Extract the pods manually. Sundry seeds for 3 to
7 days to reduce moisture content up to 7%. Store in
an air-tight container and keep in a cool place.

Seed treatments storage containers and storage
periods

In storage, seeds treated with bavistin @ 2g/kg of seed
and packed in 700 gauge polyethylene bags
maintained 80% germination after 12 months storage,
than the control which, cloth bag recorded only 70%
(Nelsonnavamaniraj, 2005).

Srimathi, 1997) reported that Amla seeds stored better
as seed treatment with Thiram + Sevin @ 2 g+2000
mg/kg of seed. In Jatropha (Kathiravan, 2004)
reported that the storage studies expressed that the
seeds treated with Bavistin + halogen mixture @
1+1.5 g/kg, 1:1) of seed and packed in high density
polyethylene inter woven bag, HDPE) or polylined
cloth bag could be stored safely for 12 months with
minimum loss in viability and vigour. To prolong the
shelf life of Pungam seeds under ambient conditions
(Jerlin, 1998) treated the seeds with halogens,
Chlorine and lodine @ 4 g/kg of seed both as dry and
slurry treatments), neem leaf powder, 250 g/kg of seed)
and thiram, 2 g/kg of seed) and stored in cloth bag and
300 gauge polylined cloth bags for six months. She
reported that the viability of the seeds declined with
increase in the periods of storage irrespective of
containers and treatments and the decline was rapid in
untreated seeds and in cloth bags. Iodination proved
its superiority over other treatments in retaining higher
viability for longer period. Among the containers, the
seeds packed in polylined cloth bag maintained higher
viability than the other containers irrespective of
treatments.

Singh et al (1997) tested neem seeds under two
methods of drying, after depulping the fruit) viz., sun
drying and shade drying. Moisture loss was more rapid
during sun drying, dropping from an initial
26.6%~6.0% in six days, compared with 11% in shade
dried seeds, They also reported that drying did not
reduce germination much from sundried. Seed
germination which was 84 per cent was maintained as
high as 60% even at 6.0% moisture content. Storing
seeds with high moisture content (>25 %) under deep
freeze conditions had a deleterious effect on viability.
Storage of such seeds under ambient or refrigerated
conditions gave better results, but viability loss was
less if seeds were stored under ambient or refrigerated
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conditions with a moisture content <10%, i.e. after
drying, Ponnuswamy et al., 1991) stored seeds at an
ambient temperature of 33.8°C and recorded a
germination of 8.0 per cent at the end of three months
compared with 90% when freshly collected. They
attributed the loss to desiccation injury as the moisture
content dropped from an initial 30.8% to a low level of
15.5% at the end of three months. In contrast, seeds
stored in earthen pots burried in moist sand bed
manifested little loss in seed moisture content and
recorded a germination of 62% at the end of three
months. Mohan et al (1995) evaluated the different wet
storage methods, with the fresh ripe fruits of neem
collected in Maharashtra, that were mechanically
depulped, transferred to gunny bags for 5, 7 or 9 days
of drying and then mixed with six storage media viz.,
charcoal dust, lime powder, common salt, sand, black
cotton soil and sawdust @500 seeds per 500 g of seed.
The mixtures and control seeds without any storage
media were kept in airtight plastic bottles at room
temperature (28°C~35°C) for 13 weeks before sowing
outside in raised beds. Germination in control seeds
was found to be only 0~4% in all drying treatments, but
all the storage media enhanced germination, and the
best (32%~42%) was with black cotton soil, while
charcoal dust the poorest, 12%~23%.

In Simaruba, Sekar (2004) reported that the seeds are
orthodox in nature and could be stored well at low
temperature for several years. He also reported that,
the germination of fresh seed ranges from 70%~80%
and it could be packed in paper/cloth bags and stored
under room temperature for 9-12 months without loss
in viability.

In Mahua, Singh and Saha (1994) collected samples
from Bihar forests of India and stored the seeds in
earthen pots, gunny bags and metal containers for 6
months. On evaluation of seed mycoflora they found
that the seeds were contaminated with Aspergillus
flavus, A. niger, A. ochraceus, A. tamari and
Penicllium purpurogenum both initially and after
storage but, in earthen pots and gunny bags the fungal
contamination was at higher levels compared to sealed
metal containers. In Mahua, Vanangamudi and
Palanisamy (1989) revealed that storage of seeds in
paper bags under ambient conditions, 28.5°C, 67%

RH) resulted in complete loss of viability within 20
days. In Sal, Shorea robusta), Tempest (1985)
collected seeds of Shorea almon, S. robusta and S.
roxburghii from Malaysia, India and Thailand
respectively and subjected them to different
desiccation treatments and the results revealed that the
germination declined when moisture content were
reduced below 35% in S. roxburghii, below 40% in
S. almon and S. robusta. Masano and Mawazin (1997)
stored the seeds of sal in open and closed plastic bags
with and without charcoal medium and found that
storage of seeds in closed plastic bags was the best
method as it maintained the germination as high as
92% after five weeks of storage. The presence of
charcoal did not made any difference in germination
while the storage in open plastic bags decreased the
germination to 65%~75% after three weeks and to
45%~60% after five weeks. Bhargava et al (1999)
harvested the matured seeds of Shorea robusta and
exposed to the vapour of chlorine and iodine for
different time periods and subsequently stored at 8°C,
15°C and room temperature. It was observed that
treatment with chlorine vapour significantly enhanced
the storability and tolerance to lower storage
temperature. Exposure for 65 hour gave germination
as high as 30% under nursery conditions, even after
15 days, while the untreated seeds failed to germinate.
The results indicated the possibility of stabilization of
the lipoprotein membranes of the cells, rendering them

less susceptible to peroxidative changes during ageing.

Chaitanya et al, 2000) revealed that a rapid loss of
viability was recorded in sal seeds collected from
Raipur, India when dehydrated below 36.7% moisture
content, at ambient conditions. Seed became
non-viable at six days after harvest. Bahuguna et al
(1989) reported that Mesua ferrea could be stored at
5°C in perforated polythene bags upto two months
without any deterioration from the initial germination
potential and with 50% germination upto four months.

Krishnasamy (2005) reported rapid decrease in
germination of Jack (Atrocarpus hererophyllus) seeds
from 92% to 12% within 20 days of extraction.
Drastic reduction in germination coincided with 44
per cent seed moisture content. The storage life of jack
(Atrocarpus heterophyllus) seeds, recalcitrant) could
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be extended to nine months from harvest under
ambient condition by incubating the fresh seeds with
sand containing 10% Jalsakti or a 0.3 M solution of
KH,PO4 and storing them in loosely bound polythene
bags under ambient storage conditions of Calcutta
(Bhattacharya et al., 1991). As the storage period
advanced, reduction in germination percentage, root
and shoot length, dry matter production and vigour
index was reported by Vijayaraghavan (2000) in
Acacia nilotica and Albizia lebbeck.

11 Conclusion

Based on the literature it can be concluded that the
heartwood of the Caesalpinia sappan is widely used
in traditional medicine and chemical investigation
resulted in the isolation of novel and interesting
phytochemicals  possessing  potent  biological
properties. Due to its vast and proven medicinal
properties and use as dyeing agent, the wood has
received both domestic and international market and
being exported to USA and Europe from India,
Philippines and from several other countries (Badami
et al., 2004).

The importance of tree seed in tree research, education,
and trees on farms for that matter, can hardly be better
expressed than what one of the questionnaire
respondents in this study expressed: "Tree seed is the
mother of forestry". The most successful tree
improvement programme is that where proper seed
sources were used. The loss from using the wrong
sources can be great and even disastrous (Zobel and
Talbert, 1984; Schmidt, 2000) outlines the uniqueness
of seeds in natural regeneration and propagation;
seeds constitute unique genetic composition, resulting
from mixing parental genetic material, leading to
genetic variation of the offspring, which enhances
ecological adaptability. Seeds are usually produced in
large numbers and are readily available each year or at
longer intervals. Seeds are usually small concentrated
packages of plant-to-be, containing plant nutrients for
the establishment of the plant and, except for
recalcitrant seeds, usually much more resistant to
damage and environmental stress than vegetative
propagules.

Caesalpinia sappan is commonly propagated through
seeds. When planting trees it is important to consider
using seeds of trees with desirable characteristics.
Various studies shows that seed provenances of trees
from similar environment should also are considered
when preparing a plan for planting trees (Conrad et al.,
1995). The present review discusses the seed source
variation and increase the seed longevity in suitable
storage techniques. The wood Caesalpinia sappan has
already proved export quality of natural dye and it has
the potential to become a drug to enter into the world
market due to its interesting biological effects and vast
folklore uses is worth that might provide a rich natural
resources. In future, more basic research is needed to
elucidate the mechanism to appraise the better seed
source variations and seed storage behaviuor and
techniques in Caesalpinia sappan.
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