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Seed traits, germination pattern and seedling vigour in Antiaris toxicaria
(Pers.) Lesch., arare plant species of Western ghats
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Abstract: Antiaris toxicaria (Pers.) Lesch. is one of the species of ecological importance distributed in Western
Ghats and other parts. This species is considered as one of the threatened species and it needs conservation. The
information on fruit and seed trait variation and germination attributes are scanty. Such database is useful for affore-
station programme as well as for augmentation of rare plant species in their natural habitat. For the present study,
10 open pollinated trees distributed in Devade forest of Sakharpa were marked. April month was the peak fruiting
period and healthy fruits were collected from the ground. Fruit and seed traits were found to be varied significantly
among trees, where fruit length ranged from 21.50 to 24.71 mm and fruit weight ranged from 3.64 to 4.07 g. Simi-
larly, seeds length (14.01 -15.09 mm), seed thickness (12.15 -13.04 mm) and seed weight (1.20 — 1.57g) also
showed significant variation among 10 trees. Field observation showed that there was a poor regeneration in this
species at studied site. Therefore, germination study was conducted at nursery condition by imposing several pre-
treatments. Among eight treatments including control, soaking seeds in water for 24 hrs (T,) resulted in better germi-
nation of 38.0% as compared to others. In T, seed germination started at 16 days after sowing and completed within
42 days. Potting mixture of red soil with saw dust in 30:70 ratio improved seed germination about 20 % as compared
to red soil media.
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INTRODUCTION systems such as social forest, urban forest, agstfo

L . . _ plantation as well as augmentation of this speties
Antiaris toxicaria (Pers.) Lesch. is one of the C_"”Fax natural forests. However, basic information ontfand
forest species of Western Ghats and is scatteslylbh g0 biology, germinability and seedling growthttos
uted in semi-evergreen to evergreen forests oflgtgra species is scanty. Therefore, the present studyndes-
Karnataka, Goa and Maharashtra. Tree occupies thgyen yith the aim to a.) characterize fruit anddse)

LOp. (;]anop%/ It? the natcljjral fokrest ar(ljd gerWS up t%fbo identify suitable pre-sowing treatment for betterrgina-
eight with buttressed trunk. Seeds, leaves anksbar o, 5ng c). asses the seedling vigour in thisispec

have got medicinal properties and are used asastri
gent. Moreover, seeds have anti-dysentric progertie MATERIALSAND METHODS
Antiarin is cardiac glycosides recovered from milky
latex of this species (Kopgi al., 1992). Milky latex of

this species is poisonous in nature (Ravikumar an
Sankar, 2009). In ancient days, this sap was used

poison for arrows, darts and blow-darts.

A. toxicaria is scatterly distributed in Konkan region of

4\/Iaharashtra. Usually one or two isolated big traes
ocated in different climax forests of Konkan. Ddea

Forest of Sakharpa of Ratnagiri is one of the ftwes

The survey shows that there are few scattered hugidentified had more trees of 17 adults. The foiest
trees in the forests of southern Maharashtra namel ogateg at 16;5153 N Iellt'uljgi and 7A3'Io'46'd’55 AI'T:'IID?I'ngI-
Devade and Marleshwar; however, in other forests oiIu €. Among these, only rees (ATLX . 10)’.
Zarye, Godagewadi, Sadavali, Dhankal, Ozarde PhanWwhich bear fruits, were marked for fruit collection
sad I?:irmani and Dévole one,or WO isélated il”dijwi Healthy fruits were collected tree wise during erfd
als were marked and absolutely no regeneration wa pril 2012 and they were shifted to laboratory for-

: : ther observation.
recorded in many of the forests (Mirgailal., 2013). . .
This shows that this species needs conservatien-att The present study was carried out in the laboratary

tion. Further, tree domestication can be attemfioed E)r.efﬁ r\1/q(rjsery of r?ogege I(')f Eorestry: 3'r ) BS 'f(al\r/ll
effective utilization of species under differenhdaise rishi Vidyapeeth, Dapoli, Ratnagiri district of Ma
harashtra. During the study period, these trees pro
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duced poor fruit set and hence, number of fruilsee simple CRD using mstat-C statistical software and
samples was limited to 50 samples. For fruit areise ANOVA was constructed as per the procedure sugtjeste
characterization, only 50 randomly selected healthyby Gomez and Gomez (1984). For seedling growth and
fruits per tree were used (Gunaga and Vasudevabiomass traits, simple mean and standard deviat@e
2009). Observation on fruit and seed traits in ®eoh  calculated and used in interpretation of data.
r;iltgg)(\?vg;igggﬁé?d@’ thickness (mm) and pulp-co RESUL TS AND DI SCUSS ON

For germination trial, bulk seeds collected fromv@e  Result showed that there was a significant vamatio
forest were used. Fresh bulk fruits collected wereamong 10 different trees for various fruit and seed
depulped and seeds were extracted. In the geroninati traits (Table 1) Fruit length varied from 21.50
trial, following eight different pre-sowing treatmts in- (ATDTg) to 24.71 mm (ATDT) with an overall mean
cluding control were imposed during May 2012. 23.67 mm, whereas fruit thickness ranged between
18.36 (ATDT,g) and 19.75 mm (ATDJ). Fruit weight

Treat- Detailsof pre-sowing treatmentsimposed varied from 3.64 (ATDT) to 4.07 g (ATDY and

t :

?fn = Control ATDTg) with an overall mean of 3.88g (Table 1).
T, Soaking seeds in water for 24 hrs Seeds collected from tree bearing no. ATpP3howed
Ts Soaking seeds in water for 48 hrs the lowest seed length (14.01 mm), seed thickness
T, Soaking seeds in luke warm water for 24 hrs (12.15 mm) and seed weight (1.20g), whereas tree no
Ts Soaking seeds in GA3 @ 100 ppm solution for 6 ATDT; showed maximum seed length of 15.09 mm,

hrs . ) thickness of 13.04 mm and seed weight of 1.57 g
Te S;akmg seeds in GA3 @ 300 ppm solution for 6 (Taple 1). Pulp weight varied significantly amon@ 1

: : . trees and it varied from 2.11 (ATHTto 2.79 g (ATDT)

7 ﬁrosakmg seeds in GA3 @ 500 ppm solution for 6 with mean pulp weight of 2.55 g (Table 1). In tlegent
Ts Soaking seeds in cow dung slurry for three days study, fresh weight, dry weight and seed moistorgemt

of bulk samples were recorded as follows: 5.07d%0.6
Germination trial was undertaken under mist charolber  3.31g+0.38 and 53.08%: 1.57, respectively.

College of Forestry, Dapoli. For each treatmenty fep-  pattern of seed germination among several pre-
lications containing 50 seeds each were sown osenur  treatments is depicted in fig.1. SeedsAoftoxicaria
bed. Daily germination count was made up to 12Gday started germination within 16 days after sowing @A
from the date of sowing. Furthermore, seed geriimat in different treatments and took about 105 days to
was also tested two growing media, where red 3@)l (  complete its germination. In control, initial gerrai
was considered as control and red soil with saw idus tion was 14 per cent at 37 DAS and it was prolonged
ratio of 30:70 (F) was considered as treatment. up to 105 DAS with 33 per cent germination. Among
In order to study the growth pattern at nurserys@&d-  several pre-treatments, {soaking seeds in water for
lings were raised separately in polybags contaiméty 24 hrs) resulted in better germination of 38 pamtce
soil. Growth observations like seedling height,abai- followed by T (soaking seeds in GA3-300 ppm solu-
ameter and number of leaves were recorded up to sifon for 6 hrs) as compared to other pre-treatments
months. Further, 10 randomly selected seedlingsbof |nterestingly, in T treatment, seed germination initi-
months old were used to record biomass attribikes | ated during 16 DAS and completed its germination
fresh and dry weight of shoot, leaf and root. Daé@e  within 42 DAS (37%; Fig. 1). Treatments such as T
compiled and subjected to statistical analysiso¥alhg T4, Ts, T; and T, infact, inhibited seed germination

Table 1. Variation in fruit and seed traits among differ&eies inA. toxicaria (N=50).

Fruit traits Seed traits
Trees Weight Length Thickness Weight Length Thickness Pulp
(@ (mm) (mm) () (mm) (mm) weight (g)

ATDT, 4.07 24.71 19.11 1.36 14.37 12.70 2.71
ATDT, 3.74 23.61 18.86 1.30 14.21 12.24 2.44
ATDT;, 3.88 23.72 19.60 1.31 14.35 12.38 2.58
ATDT, 3.72 24.62 19.75 1.25 14.25 12.09 2.47
ATDT5 4.05 23.46 19.15 1.26 14.12 12.31 2.79
ATDTg 3.99 23.47 19.64 1.27 14.35 12.35 2.71
ATDT, 3.68 23.43 18.44 1.57 15.09 13.04 2.11
ATDTg 3.92 2455 19.04 1.33 14.39 12.57 2.60
ATDT,q 4.07 21.50 19.01 1.45 14.88 12.97 2.62
ATDTqg 3.64 23.62 18.36 1.20 14.01 12.15 2.44
Grand Mean 3.88 23.67 19.10 1.33 14.40 12.48 2.55
CD @5%P 0.35 1.60 1.19 0.19 0.76 0.65 0.35
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Table 2. Growth and biomass attributes Af toxicaria at 60
nursery level (Plant age = 6 month). —=TL-RedSail
50 =8=T2-Red soil+ saw dust in 30:70ratio
Growth and Biomass Parameters Mean + SD
Plant height (cm) 25.96 +4.30 g ¥
Collar diameter (mm) 4.88 +0.67 E ;
Root length (cm) 8.86 +4.91 £
No. of leaves per plant 85+1.51 E 20
Fresh weigh to Shoot (g) 1.61 +0.49 E: y
Fresh weigh to Root (g) 259+1.79
'llz'z)iz:qf::,aiﬁr\;v:glﬁ?\cl)?zéggIlng (g) égg i (2)22 -12 16DAS ZSIV)A;TO'IV)AS 37DAS 42DAS SIDAS 65DAS 74DAS 90DAS 105DAS
Dry Weigh to Shoot (g) 0.64+0.25 Germination Period (DAS-Days after Germination)
Dry weigh to Root (g) 0.83+0.58
Dry weigh tq leaves (g) . 059+0.18 Fig. 2. Influence of potting media on seed germination in A.
Total dry weight of seedling (g) 2.06 +0.94 toxicaria.
B - . . .
o =T January and fruit fall occurs during April to Jure.
T3 was recorded that fruits were velvet red in coloam-
S 2 taining single whitish seeds. The present study has

30 T6
7
T8

increased understanding of the basic history titkiés
seed biology and seedling vigour of this species. R
sult shows that there was intra-population variaiio
fruit and seed characters An toxicaria indicating the
scope for genetic improvement of this species tifinou

101 VA \ i half-sib family selection. Vasudew al. (2005) stud-
5 - : i ied tree to tree variation in reproductive traitsl aer-

Germination (%)

P —= / mination attributesn Dysoxylum malabaricum. Fur-
_ |16DAS 23DAS 30DAS 37DAS 42DAS 51DAS 6SDAS 74DAS 90DAS 105DAS ther, half-sib fami|y variation for Seed"ng Vigoms
‘ Germiation period (DAS-Days After Sowing) a.ISO recorded' Slmllarly! Gunaga and Vasudmg)

reported significant variation in seedling vigoun@ng
J. L k ; half-sib families ofMammea suriga at nursery stage.
toxicaria (T;- Control; T,- soaking seeds in water 24 hrs; Ts-

; : . ; Several authors stressed upon the importance df see
mn\?v;e?;nh?gqg sﬁﬁﬂf&g&éﬁh@ngﬁ;&n S:;Ee and seedling eqology on co_nser_vation and g_enet-ic im
tion for 6 hrs; Te- soaking seeds in GAs @ 300ppm solution for provement of different species lik&ysoxylum _b| nec-

6 hrs; T, soaking seedsin GA; @ 500ppmsolution for 6 hrs; T, tariferum (Gunageet al., 2008) Nothapodytes nimmo-
- soaking seedsin cow dung surry for 3 days). niana (Hareeshet al., 2008), Calophyllum inophyllum
(Gunagaet al., 2011) andGarcinia talbotii (Bansude,
(Fig. 1). Influence of red soil ¢J and red soil with 2013). Therefore, the information provided in the
saw dust in ratio of 30:70 (¥ on seed germination study may be useful for further improvement, conser
was studied. Media containing soil and saw dus} (T vation and sustainable management of this species.
showed early germination as well as highest germina
tion as compared to red soil (Fig. 2).
Details of growth and biomass of seedlings at tpe a It is concluded that tree to tree variation in tfrand
of six months in the nursery are given in tabl®f8.an  seed traits has been recorded in this speciest Frui
average, six months old plant grows up to the hesfh  weight (3.64 to 4.07 g) and seed weight (1.2 t& Bp
about 26 cm with collar diameter of 4.88 mm andt roo including other traits varied significantly amon@ 1
length of 8.86 cm. Total dry biomass of seedling trees indicating lot scope for further tree setactand
(shoot + root + leaf) was 2.06x 0.94 g and it v@rie it needs detailed study. Based seed traits, treeTno
among sampled seedlings from 1.05 to 3.91 g peperformed better and may be used for large scale se
plant. The overall fresh weight of leaf, shoot andt collection. Germination of this species is improved
was 1.85 +0.52, 1.61 + 0.49 and 2.59 + 1.79 pges  through presowing treatmentéz, soaking seeds in
tively (Table 2). Dry weight of leaf, shoot and taxd water for 24 hrs () and soaking seeds in G800
A. toxicaria seedlings recorded at 6 months age wasppm solution for 6 hrs @. Therefore, 7 treatment is
0.59, 0.64 and 0.83 g, respectively. suggested for large scale propagation, infact,ttiest-
A. toxicaria is monoecious tree species that producement is also cheaper. Potting mixture containing) re
crowded male flowers and solitary female flower and soil and saw dust in the ratio of 70:30 enhanced se
pollinated by tiny insects. It blooms during Octolb@  germination than red soil alone, hence, mixtureedf
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Fig. 1. Influence of seed treatments on seed germination in A.

Conclusion
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soil and saw dust at 70:30 part is suggested foindu
enhancement of seed germination in Nursery.
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