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ABSTRACT

The present investigations was carried out for stone characterization, analyze the physico-
chemical properties of media and to identify the best suitable media for germination using
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different polyembryonic rootstocks of mango during 2012-13 at Regional Horticultural
Research and Extension Centre, Bengaluru. The studies revealed that, the significant
variation was found in stone attributes (weight, length, breadth, circumference and
volume). Based on germination test, the Olour rootstock showed better germination
(earliest germination 21.33 days, minimum days for 50 per cent germination 31.78 days,
higher germination percentage 43.78% and rate of germination 0.016) in compared to
other rootstocks. Further, out of three media, the Cocopeat media showed better physical
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and chemical properties (pH 7.55, water holding capacity 216.04% and pore space
64.01%) and it was also observed that, cocopeat has been taken less time for germination
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initiation (20.78 days), 50 per cent of germination (33.67 days), maximum germination
(48%) and rate of germination (0.016) compared to other media. Furthermore, the
interaction effect between media and rootstock showed significant difference on
germination behavior. Therefore, the Olour stones showed significant germination on

Cocopeat media; hence the generated information could be utilized by nurseryman for
getting maximum germination of rootstocks in a nursery.

Introduction

Mukherjee, 1951). The Mango is a tropical as
well as subtropical crops and it required

Mango (Mangifera indica L.) was originated  elevation of about 1400 meters above mean
in South East Asia and which belongs to sea level. Among the Mango producing
Anacardiaceae family (De Candolle, 1904 and  countries in the world, India stands on top for

1728


https://doi.org/10.20546/ijcmas.2018.701.209

Int.J.Curr.Microbiol. App.Sci (2018) 7(1): 1728-1736

production. This crops occupied an area of
25.16 lakh ha and annual production is 184.31
lakh tons (Anon., 2014). Out of 29 states of
countries, the Uttar Pradesh is occupied
largest area under mango cultivation followed
by Andhra Pradesh, Karnataka, Telangana and
Bihar. There is an enormous scope for
increasing the area and productivity of mango
in the country.

Mango seed is known as stone, which are
solitary, large and flat, ovoid oblong and
surrounded by the fibrous endocarp at
maturity. The mango stone constitute up to
20% of fruit weight. The testa and tegumen
are thin and papery respectively and embryos
are dicotyledonous in nature (Richard, 2009).
Bally 2006, reported that, the mango crop
possesses a distinct characteristics known as
polyembryonic (apomictic) or
monoembryonic seed. A polyembryonic seeds
encompasses more than two or more embryos
and they are produced from zygotic (sexual)
and nucellar (asexual or maternal) embryos
whereas, in case of monoembryonic seeds
comprise only a single zygotic embryo
(zygotic seedlings). The zygotic seedlings as
well as nucellar seedlings are used as
rootstocks (Bally, 2006). The Nucellar
seedlings are identical to its parent plant
(Xiang and Roose, 1988; Garcia et al., 1999;
Ruiz et al., 2000). Rao et al., 2008, reported
that nucellar seedlings are a true to type and
which maintain the genetic homogeneity of
rootstocks. Frost and Soost, 1968, reported
that, the nucellar seedlings showed differences
due to somatic variations.

The various types of growth media are
available for use in propagation, but those
media encompasses i.e. fine sand mixed with
varying proportions of soil, coco peat, peat
moss, saw dust, rice hull, FYM etc, are added.
Media is a very complex system, which is
made up of solid, liquid and gaseous
materials. The germination of seed is not only

affected by media properties, but also
influence vagaries environmental factors
(Hartmann et al.,, 2001). In most of the
nurseries, 1:1:1 ratio of red earth, sand and
FYM are used for germination and growth of
seedlings. The Cocopeat is an agricultural by-
product obtained after the extraction of fiber
from the coconut husk (Abad et al., 2002) and
which has better physical and chemical
properties such as high water holding
capacity, high pore space, low shrinkage, low
bulk density and slow degradation (Prasad
1997). The germination of mango stones
mainly depends on the chemical as well as
physical properties of media viz., optimum
water holding capacity, electrical conductivity,
pH and aeration. Even though, the vegetative
propagation is a commercial method in mango
but, rootstock rising is also important. The
polyembryonic varieties of mango gives
genetic homogeneity or true to type plants
from seeds thus, could be used as rootstock.
Therefore, in view of above background, the
present investigations was framed with an
objective of analyzing the physical and
chemical properties of media, stone
characterization and ascertain the suitable
media for germination of polyembryonic
mango stones for rootstocks.

Materials and Methods

This studies followed by two experimental
designs i.e. completely randomized block for
recording data of stone attributes whereas,
factorial randomized complete block design
was used for recording data on germination
parameters (Panse and Sukhatme, 1967) and
both the design were carried out during 2012-
13 at Regional Horticultural Research and
Extension Centre, University of Horticultural
Sciences, Bagalkot, GKVK (West),
Bengaluru, Karnataka. The field is located at
an altitude of 930 meters above mean sea
level, 12° 58’ North latitude and 77° 35’ East
longitude. The soil of experimental site
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comprised of red sandy loam with pH of 7.75
and EC of 0.14 ds/m. The average annual
rainfall is 923.7 mm and temperature ranges
from 15°C to 35.2°C.

In this investigation, three growth media has
been selected such as, Cocopeat (T1), red earth
+ sand +vermicompost (T,) with a ratio of
1:1:1 and red earth + sand + FYM (T3) with a
ratio of 1:1:1 (control) were used for media
analysis and these media was used
germination studies using three different
polyembryonic rootstocks viz., Olour (V3),
Vellaikolumban (V;) and Nekkare (V3) which
were procured from Indian Institute of
Horticultural Research, Hessaraghatta.
Analysis of media was carried out as per
described by Srinivasamurthy et al., 2010. The
pH and EC was determined using professional
bench top pH meter and electrical conductivity
meter respectively. The maximum water
holding capacity (%) was estimated by
[(weight of saturated sample-weight of oven
dry sample)/ weight of oven dry sample x
100]. The bulk density was determined by
core method and calculated as Weight of oven
dry core soil/ volume of the sample (g/cc).

Similarly, particle density was calculated by
the formula, weight of oven dry soil / volume
of the solids excluding pore space (g/cc). The
pore space was calculated [1-{BD/PD}] x 100,
where BD- bulk density, PD- particle density.
The porosity was calculated from bulk density
and particle density i.e. bulk density/ particle
density. Stone characters like weight, length,
breadth, circumference and volume were
observed from ten replications (five stones per
replication). A total of three replications with
a fifty stones per replication were used for
germination  studies. The  germination
parameters viz., initiation of germination, 50
per cent of final germination, germination
percentage and rate of germination were
recorded as per described by Bewley and
Black (1982).

Results and Discussion

The germination behavior of seeds mainly
depends on the physical and chemical
properties of media. The physical and
chemical properties of media are shown in
Table 1. Out of three media, T; media showed
the higher pH value (7.55) and pore space
(64.01%) followed by T3 and T; media.

Though there was a variation among pH, but
the values are within the neutral range (6.5-
8.5). The pH value was comparatively less in
T, and Tj, this may be due to the presence of
organic acids in vermicompost and FYM
respectively. The minimum EC value was
noticed in T, (1.0 ds/m), while it was
comparatively more in Ty (1.3 ds/m) and T3
(1.4 ds/m). EC values of media falls in
medium salinity (0.8-1.6 ds/m). Minimum
value for bulk density (0.30 g/cc), particle
density (0.86 g/cc) and total porosity (0.35 %)
was recorded in T;, while as maximum was
recorded in T, and T3. The maximum water
holding capacity (216.04%) and pore space
(64.01%) was noticed in Ty, compared to T,
and Ts.

Among media, the Cocopeat had better
physical and chemical properties required for
germination. Similar finding was reported by
Farzad et al., (2011) and Shanmugasundaram
etal., (2014).

Significant difference was observed for stone
attributes (Fig. 1 and 2). The maximum stone
weight (20.53 gm), breadth (5.31 cm) and
circumference (11.47 cm) was observed in
stones of rootstock Olour, while as the
maximum length (8.64 cm) and volume (41.69
ml) was recorded in stones of rootstock
Vellaikolumban. There was a wide variation
for stone characters in polyembryonic
genotypes than the monoembryonic genotypes
(Abirami et al., 2011). These results are in
accordance with Divekar and Bisen (2016).
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Table.1 Chemical and Physical properties of media

T
l pH EC Bulk, density Particle Total Water holding Pore space
(ds/m)  (gl/cc density (g/cc)  porosity capacity (%) (%)
7.55 13 0.30 0.86 0.35 216.04 64.01
6.92 1.0 1.19 1.88 0.63 30.66 33.94
7.11 14 1.16 1.77 0.66 29.21 34.18

*T,- Cocopeat, T,- 1: 1: 1 of red earth + sand + vermicompost and T3 - 1:1:1 of red earth + sand + FYM

Table.2 Stone characters of different polyembryonic rootstocks

Rootstocks | Stone weight | Stone length Stone volume
(gm) (cm) breadth (cm) | circumference (ml)

20.53 8.19 531 11.47 35.58
15.47 8.64 4.85 8.15 41.69
19.30 6.87 4.47 9.77 39.20
0.456 0.18 0.147 0.158 0.224

*V, - Olour, V, - Vellaikolumban and V5 - Nekkare

Table.3 Influence of different media on days taken for initiation, 50 per cent germination,
germination percentage and rate of germination of different mango rootstocks

Media Initiation of 50 per cent of Germination Rate of
germination germination (%) germination
(days) (days)

20.78 33.67 48.00 0.016

25.11 36.00 38.44 0.015

29.00 39.44 35.56 0.014

CD at 5% 1.803 1.498 3.092 0.0005

Rootstocks

\Y/ 21.33 31.78 43.78 0.016

\Y/ 29.11 40.44 36.89 0.014

24.44 36.89 41.33 0.015

CD at 5% 1.803 1.498 3.092 0.0005

* T, - Cocopeat, T, - 1: 1: 1 of red earth + sand + vermicompost and T5 - 1:1:1 of red earth + sand + FYM. V, -
Olour, V,- Vellaikolumbanand V3 - Nekkare
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Table.4 Interaction effect of different media and mango rootstocks on days taken for initiation,
50 per cent germination, germination percentage and rate of germination

Initiation of 50 per cent of Germination (%) | Rate of germination
germination (days) | germination (days

Rootstocks
Vi V> V3 V3 A\, V3 Vi \Y/! V3 Vi \V/! V3

. 1767 2533 19.33 29.67 36.67 34.67 54.00 40.00 50.00 0.017 0.015 0.016
. 20.67 29.67 25.00 31.00 40.33 36.67 40.00 36.67 38.67 0.016 0.014 0.015
1 2567 3233 29.00 34.67 4433 39.33 37.33 34.00 3533 0.015 0.014 0.013

CD at 3.113 2.587 5.363 0.0008
5%

*T,- Cocopeat, T,- 1: 1: 1 of red earth + sand + vermicompost and T3 - 1:1:1 of red earth + sand + FYM. V; -

Olour, V, - Vellaikolumbanand V5 - Nekkare

Fig.1 Stone attributes of Polyembryonic Mango rootstocks
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Fig.2 Stones morphological variation of polyembryonic mango rootstocks

a. Vellaikolumban, b. Nekkare and c. Olour
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The stone germination characters of
polyembryonic mango rootstocks in media are
presented in Table 2. The studies revealed
that, there was a significant difference for
germination parameters viz., days taken for
initiation of stone germination, days taken to
reach 50 per cent of final germination,
germination  percentage and rate of
germination in  polyembryonic  mango
rootstocks was observed. The minimum days
taken for initiation (21.33 days) and 50 per
cent of germination (31.78 days), maximum
germination per cent (43.78) and rate of
germination (0.016) was observed in stones of
rootstock Olour, whereas, in case of
Vellaikolumban took - longer period for
initiation (29.11 days) and for 50 per cent of
germination (40.44 days) and also observed
minimum germination percentage (36.89) and
rate of germination (0.014). Out of three
media, the coco peat alone took less time for
initiation (20.78 days) and 50 per cent of
germination (33.67 days) for initiation, high
germination per cent (48.00) and speed of
germination also high (0.016). However, long
period for initiation (29.00 days) and for 50
per cent of germination (39.44 days),
minimum germination per cent (35.56) and
rate of germination (0.014) was observed in
media red earth+ sand+ FYM (1:1:1).

Furthermore, the interaction effect of media
with rootstock for earliest germination was
recorded in T,V, (17.67 days), which was on
parwithT,V3; (19.33 days) and T,V; (20.67
days). The minimum days taken for 50 per
cent germination was noticed in T;V; (29.67
days), which was on par with T,V; (31.00
days).

The maximum germination percentage was
observedinT;V; (54.00) and was on par T;V3
(50.00). The maximum rate of germination
was noticed in T1V; (0.017). The maximum
days taken for initiation (32.33) and 50 per
cent germination (44.33) and minimum

germination percentage (34.00) was recorded
in T3V,. Whereas, T3V3 (0.013) was recorded
the lowest rate of germination (Table 3).

Early germination in rootstock Olour may be
due to higher weight of stone, hence the
endosperm weight could also be more. The
heavier seeds gave better germination,
produced healthy seedlings with greater
vigour and more number of quality seedlings
(Ahirwar, 2012 and Omokura et al., 2015).
The germination may be affected by seed
moisture content (Grisez, 1974). The heavy
weight seed have positive relationship with
germination characters (Olorunmaiye et al.,
2012, Muralidhara et al., 2016, Prajapati et
al., 2012 in mango and Derya et al., 2007 in
Prunus serotina). The media coco peat alone
enhances early germination, which may be
attributing to its better physico-chemical
properties. The coco peat having low bulk
density and particle density, maximum water
holding capacity, pore space and good
chemical properties may have been influenced
germination (Table 5).

The high water holding capacity could have
increased the absorption of water thereby
trigger a- amylase activity, which in turn
helps in early emergence of plumule. The
present findings were in agreement with
Snyman (1981); Geetha et al., (2007) in
mango, Bhardwaj et al., (2014) in papaya and
Neha Chopde et al., (1999) in custard apple.
Whereas, in case of media red earth, sand and
FYM (1:1:1) showed lower stone germination
might be due to higher bulk density, higher
particle density, lower water holding capacity
and pore space.

Cocopeat had better chemical and physical
properties, hence better stone germination
behaviour of rootstock colour was observed.
This  information could Dbe  helpful
(nurseryman) for maximum germination of
seeds in nursery.

1734



Int.J.Curr.Microbiol. App.Sci (2018) 7(1): 1728-1736

Acknowledgements

The author (s) thankful to the Indian Institute
of Horticultural Research, Bengaluru and the
Regional  Horticultural ~ Research  and
Extension Centre, University of Horticultural
Sciences, Bagalkot, GKVK  (West),
Bengaluru for providing mango stones and
facilities to carry out study.

References

Abad, M., Noguera, P., Puchades, R.
MaquieiraA and Noguera, V. 2002.
Physico-chemical and chemical

properties of some coconut dusts for use
as a peat substitute for containerized
ornamental plants. Biores. Technol 82:
241-245,

Abirami, K., Room Singh, Singh, S. K. and
Baskaran, V. 2011. A comparative
study on fruit characters, germination
and seedling growth in some
monoembryonic and polyembryonic
mango genotypes. Indian J. Agric. Res
45(1): 38-44.

Ahirwar, J. R. 2012. Effect of seed size and
weight on seed germination of
Alangium lamarckii. Research Journal
of Recent Sciences 1: 320- 322.

Anonymous. 2014. Indian Horticulture
Database, National Horticulture Board.

Bally I.S.E. 2006. Mangifera indica (mango)
Anacardiaceae (cashew family).

Bewley, J. D. and Black, B.M. 1982.
Physiology and Biochemistry of seed
germination, Part Il, Springer Verlag,
New York.

Bhardwaj, R.L. 2014. Effect of growing
media on seed germination and seedling
growth of papaya cv. ‘Red Lady’. Afr.
J. pl. sc 8(4): 178-184.

DE- Candolle, A. 1904. Origin of Cultivated
Plants. Kegan Paul, Trench, London.

DeryaEsen, OktayYildiz, MuratSarginci and
Kanilsik. 2007. Effects of different

pretreatments on germination of Prunus
serotina seed sources. J. Env.Bio 28(1):

99-104.
Divekar, S.P. and Bisen, R.D. 2016.
Engineering  properties of locally

available mango stone. Int. J. Applied
and Pure Science and Agriculture 02
(12): 121-130.

Farzad Nazari, Homayoun Farahmand,
Morteza Khosh and Khuiand Hassan
Salehi. 2011. Effects of coir as a
component of potting media on growth,
flowering and physiological
characteristics of hyacinth (Hyacinthus
orientalis L. cv. Sonbol-e-Irani). Int. J.
Agri. Food Sci 1(2): 34-38.

Frost, H.B. and Soost, R.K. 1968. Seed
Production: Development of Gametes
and Embryos. In: Reuther W, Batchelor,
HJ Webber HJ (eds) The citrus industry,
vol. Il. Division of Agricultural Science,
University of California, USA, pp. 292—
320.

Garcia, R., Asins, M.J., Forner, J. and
Carbonell, E.A. 1999. Genetic analysis
of apomixes in Citrus and Poncirus by
molecular markers. Theor. Appl. Genet
99: 511-518.

Geetha, R., Selvakumari, A. and Sujatha, K.
2007. Evaluation of mango stones under
nursery conditions. Pl. Archives 7(2):
697-698.

Grisez, T. J. 1974. Prunus L. Cherry, Peach,
and Plum. In: Seeds of woody plants in
the  United States (Ed: C.S.
Schopmeyer). U.S. Department of
Agriculture, Washington D.C. pp. 658-
673.

Hartmann, H.T., Kester, D.E., Davies, F.T.
and Geneve, R.L. 2001. Plant
propagation; Principles and Practices 7™
Edition, Prentice Hall Publishers, New
Jersey.

Mukherjee, S.K. 1951. The origin of mango.
Indian J. Genet. Pl.Breed., 11: 49-56.

1735



Int.J.Curr.Microbiol. App.Sci (2018) 7(1): 1728-1736

Muralidhara, B. M., Reddy, Y. T. N., Srilatha,
V. and Akshitha, H.J. 2016. Effect of
seed coat removal treatments on seed
germination and seedling attributes in
mango varieties. In. j. Fruit science
16(1): 1-9.

NehaChopde, B.N., Patil, P.C., Pagar and
Ram Gawande. 1999. Effect of different
pot mixture on germination and growth
of custard apple (Anona squamasa L.).
J. Soils & Crops 9(1): 69-71.

Olorunmaiye, K. S., Fatoba, P. O,
Olorunmaiye, P. M., and Adeyemi,
Oreoluwa, C. 2012. Seed weight and
morpho-physiological parameters in
mango (Mangiferaindica) seedlings.
Pomologiacroatica., 17: 77-86.

Omokhua G.E., Oyebade, B.A. and Ebosele,
C. 2015. The Effects of Seed Size on
Germination and Early Seedling Growth
Performance of Symphonia globulifera
L. F in Nigeria. Journal of Agriculture
and Veterinary Science, 8(3):82-87.

Panse, V.G. and Sukhatme, P.V. 1967.
Statistical methods for agricultural
workers, Indian Council of Agricultural
Research, New Delhi.

Prajapati, G.K., Patel, M.M., Bhadauria, H.S.,
Garasiya, V.R. and Modi, D.J. 2012.
Studies of different mango varieties
stone on germination traits. J. Asian
Hort., 7: 555-557.

Prasad M. 1997. Physical, chemical and
biological properties of coir dust. Acta
Hort., 450:21-209.

Richard E Litz., 2009. The Mango: Botany,
Production and Uses, 2" edition, 4.

Ruiz C, Breto MP, Asins MJ 2000. A quick
methodology to  identify  sexual
seedlings in citrus breeding programs
using SSR markers. Euphytica 112: 89—
94.

Shanmugasundaram, R., Jeyalakshmi, T.,
Sweatha, Mohan, S., Saravanan, M.,
Goparaju, A and Balkrishna Murthy, P,
2014. Coco peat - An alternative
artificial ~ soil ingredient for the
earthworm  toxicity  testing.  J.
Toxicology and Environmental Health
Sciences, 6(1): 5-12.

Snyman, C. 1981. Germination medium for
seeds. Bull. Citrus and subtropical fruit
Res. Inst., 108 (3-4): 106.

Srinivasamurthy, C.A., Ramakrishna Parama
V.R., Hanumantharaju T.H and Sudhir.
2010. Practical manual for hands on

training/experimental learning,
(Department of soil science and
agricultural chemistry, College of
Agricultural Sciences, GKVK,
Bangalore).

Xiang C, Roose ML 1988. Frequency and
characteristic of nucellar and zygotic
seedlings in 12 citrus rootstocks. Sci.
Hort. 37: 47-49.

How to cite this article:

Nayan Deepak, G., U. Jeevan, Chandu Singh, H.L. Priyanka and Jaganath, S. 2018. Stone
Characterization, Media Analysis and its Influence on Polyembryonic Rootstocks Germination
of Mango (Mangifera indica L.). Int.J.Curr.Microbiol.App.Sci. 7(01): 1728-1736.

doi: https://doi.org/10.20546/ijcmas.2018.701.209

1736



https://doi.org/10.20546/ijcmas.2018.701.209

