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Abstract

The present investigation entitled “Effect of growing media mixtures on seed
germination and seedling growth of different mango (Mangifera indica L.)
cultivars under submountaineous conditions of Punjab” was conducted at
Punjab Agricultural University, Regional Research Station, Gurdaspur during
the years 2015-16 and 2016-17. Fully ripened mango fruits stones were
collected from healthy and disease free plants of Dusehri, Amrapali and
Alphonso cultivars and sown in the month of August in polythene bags
containing different soil potting mixture treatments comprising of
Soil+Sand+Farmyard manure (FYM) (1:1:1), Soil+Sand+Vermicompost
(1:1:1), Soil+Sand+FYM (2:1:1), Soil+Sand+Vermicompost (2:1:1), Soil+
Sand+FYM (1:2:1), Soil+ Sand+Vermicompost (1:2:1), Soil+Sand+FYM
(1:1:2), Soil+Sand+Vermicompost (1:1:2) and Soil (control). It was noted that

Similarly among the cultivars tested,
Dusehri found better for the above
parameters. Hence, Dusehri mango
stones sown in Soil+Sand+
Vermicompost (1:1:2) growing media
in polythene bags in the month of
August was found to be most suitable
for raising the healthy rootstock for
production of good quality grafted
nursery plants of mango.
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among the different growing media, Soil + Sand + Vermicompost (1 : 1: 2) [ W
growth, Submountaineous conditions

was found to be most effective for better germination of mango stones as well
as growth of mango seedlings in terms of minimum number of days taken to
seed germination with highest germination (%), survival (%), seedling height
(cm), number of leaves, seedling girth (mm), number of roots, tap root length
(cm), root girth (mm), fresh weight of seedling (gm), dry weight of seedling
(gm), root fresh weight (gm) and root dry weight (gm).
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Introduction

Mango (Mangifera indica L.) is a tropical fruit and also known as ‘king of fruits” belongs to genus Mangifera, family
Anacardiaceae which is grown almost all parts of the world. This genus had its origin in the continental region of
Burma, Thailand, Indo-China and Malaysia peninsula as reported by [1]. In India, it is cultivated at sub-continent for
well over 4000 years. Mangoes possessing the pride position in tropical and subtropical region, between 23° North
and South latitude. It is a national fruit of India because of its delicious taste, excellent flavour/aroma, attractive
colour and its fruit contains 0.6% protein, fair amount of carbohydrates (11.8%), minerals like calcium, phosphorous
and iron (0.3%). Its fruit is richest source of vitamin A (4800units), BiandB, (90mg) and vitamin C (13mg) per
100gm of pulp. India is the largest producer of mango and occupying an area of 2516 thousand hectares with an
annual production of 18431 thousand metric tonnes [2]. It is extensively cultivated in Punjab, Haryana, Uttar Pradesh,
Guijarat, Rajasthan, West Bengal, Maharashtra, Orissa, Andhra Pradesh, Karnataka and Tamil Nadu states of India. In
Punjab, it is mainly growing in submountaineous zones with an area of 6744 hactares with 119322 metric tonnes
production [3]. Mango plants are multiplied through grafting and each plant is made up of two parts; the rootstock,
providing root system and the scion forming the tree canopy. Both of these parts play an equally vital role in the life
of a tree. The rootstock has great influence on the vigour, longevity and productivity of the scion variety. Even the
quality and composition of fruits also have been affected by it. A stock is called “seedling root stock™ if it is grown
from seed and “clonal root stock™ if it is grown from vegetative propagation. Nursery potting medium is most
important input for healthy, uniform and quality rootstock seedling production. Apart from the selection of proper
ingredients, it is also necessary to maintain the porosity of the potting mixture so that proper development of roots
takes place [4]. Growing media is the important input for the containerized seedling production. It is characterized by
light weight, friable, good water holding capacity, drainage, porosity and low bulk density etc. [5]. The production of
planting stock of superior quality is the pre-requisite for plantation of an orchard. Therefore, the seedlings raised on
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good quality nursery media will ensure better establishment and growth when planted to the main field. The potting
mixture should have enough nutrients, good water holding capacity and drainage to ensure better growth of seedlings
[6]. Now a days, there is necessity of reducing the production cost of planting stock by utilizing locally available
material for raising quality nursery plants. Vermicompost is commonly used as plant growth media and soil
amendments. Vemicompost is a product of a non-thermophilic bio-degradation of organic materials through
interactions between earthworms and microorganisms. As compared to conventional compost, vermicompost have
accelerated bio-oxidation of organic matter which is achieved mostly by high density earthworms populations [7] and
[8]. Vermicomposts are finely divided peat-like materials with high porosity, aeration, drainage and water holding
capacity [9]. Vermicompost significantly reduced bulk density and increased porosity of soils [10]. Vermicompost
can be used as a potting mixture for horticultural crops. Therefore, the present study was conducted to ascertain the
effect of growing media mixtures on seed germination and seedling growth of different mango (Mangifera indica L.)
cultivars under submountaineous conditions of Punjab.

Materials and Methods

The present investigation was conducted at Punjab Agricultural University, Regional Research Station, Gurdaspur
during the years 2015-16 and 2016-17. Fully ripened mango fruits from healthy and disease free plants of Dusehri,
Amrapali and Alphonso cultivar were collected and their stones were extracted and sown in the month of August in
polythene bags (40cmx25cm size and 150-200gauge thickness) containing different soil potting mixture treatments
comprising of Soil+ Sand+ Farmyard manure (FYM) (1:1:1), Soil + Sand + Vermicompost (1:1:1), Soil + Sand +
FYM (2:1:1), Soil + Sand + Vermicompost (2:1:1), Soil+ Sand + FYM (1:2:1), Soil + Sand + Vermicompost (1:2:1),
Soil + Sand + FYM (1:1:2), Soil + Sand + Vermicompost (1:1:2) and Soil (control) . The experiment was laid in
Randomized Block Design (RBD) as described by [11] and all the treatments were replicated in thrice. The data on
number of days taken to seed germination, germination percentage, survival percentage, seedling height (cm), number
of leaves, seedling girth (mm), number of roots, tap root length (cm), root girth (mm), fresh weight of seedling (gm),
dry weight of seedling (gm), root fresh weight (gm) and root dry weight (gm) were recorded.

Results and Discussion
Days Taken to Germination and Germination Percentage

Tablel indicated that Soil + Sand + Vermicompost (1:1:2) medium, the mango stones were taken the minimum days
(15.52) to germination as well as maximum germination (95.50%) while in case of cultivars, minimum days (16.12)
required to germinate and maximum germination (93.26%) of mango stones were noted in Dusehri. Vermicompost is
high in organic matter which increases water and nutrient holding capacity of the medium for supply to the plant.
Vermicompost is reported as having bioactive principles considered to be beneficial for root growth, root initiation,
germination and growth of the plant [12], as also having a balanced composition of nutrients [13]. Organic matter
present in the vermicompost may also improve nutrient availability and improve phosphorus absorption [14]. All
these factors are favourable for seed germination and ultimately, increase seed germination percentage, speed of
emergence and seedling vigour.

Seedling Height

The highest height of seedling (68.55cm) was recorded in Soil+ Sand+Vermicompost (1:1:2) medium and among
different cultivars, Dusehri recorded significantly the maximum plant height (65.25cm) as shown in Table 1 and
Figure 1. Minimum seedling height was observed in soil as control media (Table 1 and Figure 2). Nutrients in
vermicompost are present in readily available forms for plant uptake e.g. nitrates, exchangeable P, K, Ca and Mg [9].
[15] also reported maximum plant height of tomato with vermicompost application. Similar trend was noticed in
onion and potato crops. Vermicompost are comprised of large amounts of humic substances, some of the effects of
which on plant growth are similar to those of soil-applied plant growth regulators [16]. Vermicompost as potting
mixture for cardamom seedlings had significantly increased the height of plants [17]. [18] recorded 30% increased in
plant height in turmeric varieties viz., Armoor and Suroma over control when grown with vermicompost.

Number of Leaves and Seedling Girth

Similarly, Soil + Sand + Vermicompost (1:1:2) medium produced significantly maximum number of leaves per plant
(32.50) with highest plant girth (11.15mm) while among various cultivars, Dusehri recorded significantly the
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maximum number of leaves per plant (30) with highest plant girth (10mm) as shown in Table 1 and Figure 2. It may
be due to better nutrient availability leading to higher production of photo synthetically functional leaves and better
girth of the seedlings due to growing media [19]. Minimum number of leaves and seedling height were observed in
soil as control (Table 1 and Figure 2).

Table 1 Effect of different growing media on number of days taken to seed germination, germination percentage,
survival percentage, seedling height, number of leaves and seedling girth of different mango cultivars

Growing media Number of days Germination Survival Seedling Number Seedling
taken to seed (%) (%) height of girth
germination (cm) leaves (mm)
Soil+Sand+FYM (1:1:1) 23.33 55.85 51.26 48.15 18.15 5.51
Soil+Sand:+Vermicompost (1:1:1) 21.10 75.51 70.43 55.51 24.25 7.25
Soil+Sand+ FYM (2:1:1) 24.50 50.55 46.11 42.12 16.10 5.00
Soil+Sand+Vermicompost (2:1:1)  22.13 68.32 63.16 50.51 22.00 6.50
Soil+Sand+FYM (1:2:1) 25.43 45.74 41.45 39.00 14.00 4.45
Soil+Sand+Vermicompost (1:2:1)  20.12 80.45 76.35 58.50 26.22 7.50
Soil+Sand+FYM (1:1:2) 22.50 60.61 55.40 51.25 20.15 6.00
Soil+Sand+Vermicompost (1:1:2)  15.52 95.50 85.25 68.55 32.50 11.15
Soil (control) 30.57 40.43 35.15 32.52 12.00 5.25
CD (5%) 1.74 2.87 2.48 3.27 2.14 2.07
Cultivar
Dusehri 16.12 93.26 80.55 65.25 30.00 10.00
Amrapali 20.25 80.52 72.56 58.12 26.25 8.25
Alphonso 24.21 72.33 66.52 50.33 22.15 6.10
CD (5%) 3.38 2.74 5.35 2.31 0.09 2.42

Figure 2 Mango stones grown in soil (control) media
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Seedling Survival, Number of Roots, Tap Root Length, Root Girth, Root Fresh Weight (gm), Root Dry Weight,
Fresh Weight and Dry Weight of Seedlings

Table 1 and Table 2 showed that maximum seedling survival (85.25%), number of roots (50.25), tap root length
(30.15cm), root girth (5.5mm), root fresh weight (13.52gm) and dry weight (8.45 gm) were recorded in Soil + Sand+
Vermicompost (1:1:2) medium. Among cultivars, Dusehri recorded maximum seedling survival (80.55%), number of
roots (48.26), tap root length (28.22cm), root girth (5.2mm), root fresh (12.75gm) and dry weight (8.24gm). [20] also
noted that the sprout vigour of rooted vanilla cuttings grown in vermicompost media in terms of number of sprouts,
sprouts lengths, number of leaves/vine, leaf area/vine, number of roots and root length were found to be best. Better
rooting was associated with better survival rate in Prunus cerasus [21] and in peach cultivar Fertilia [22]. The logical
conclusion seems that large numbers of roots are associated with adequate nutrient absorption which account for
ultimate survival. There is a strong correlation between number of roots and survival of plants [23]. Similarly, higher
fresh weight (33.65gm) and dry weight (25.52gm) of the seedlings were observed in Soil: Sand: Vermicompost
(1:1:2) medium (Table 2) due the better vegetative growth. Similarly, among various cultivars, Dusehri recorded
significantly the maximum fresh weight (32.50gm) and dry weight (24.35gm) of seedlings. This may be due to
favourable medium for better growth of the seedling, particularly for good development of root system. These results
are in close agreement with [24].

Table 2 Effect of different growing media on number of roots, tap root length, root girth, seedling fresh weight,
seedling dry weight, root fresh weight and root dry weight of different mango cultivars

Growing media Number Taproot Root Freshweight Dryweight Rootfresh Rootdry
of roots length girth  of seedling of seedling  weight weight
(cm) (mm)  (gm) (gm) (gm) (gm)
Soil+Sand+FYM (1:1:1) 21.24 15.20 3.65 19.25 11.36 6.10 3.50
Soil+Sand+Vermicompost  35.55 20.24 460 26.14 18.24 9.00 5.00
(1:1:1)
Soil+Sand+FYM (2:1:1) 16.50 13.45 345 17.16 9.15 5.75 3.25
Soil+Sand+Vermicompost  30.12 18.50 435 23.25 15.14 7.11 4.45
(2:1:1)
Soil+Sand+FYM (1:2:1) 13.52 12.00 3.25 15.26 8.12 5.00 3.00
Soil+Sand+Vermicompost  42.26 22.11 5.00 26.16 20.35 11.15 7.51
(2:2:1)
Soil+Sand+FYM (1:1:2) 25.23 17.12 400 21.35 13.50 6.51 4.00
Soil+Sand+Vermicompost  50.25 30.15 5,50 33.65 25.52 13.52 8.45
(1:1:2)
Soil (control) 10.35 9.50 3.00 13.50 6.15 451 1.50
CD (5%) 2.09 3.22 156 1.58 2.92 2.03 1.66
Cultivar
Dusehri 48.26 28.22 520 32.50 24.35 12.75 8.24
Amrapali 40.48 23.46 455 27.21 21.50 10.45 6.52
Alphonso 31.25 18.52 410 2450 18.00 9.52 4.75
CD (5%) 1.39 0.08 NS 4.54 0.12 0.16 1.36
Conclusion

From the present study, It was concluded that Dusehri mango stones sown in Soil + Sand + Vermicompost (1:1:2)
growing media recorded minimum number of days taken to seed germination with highest germination percentage,
survival percentage, seedling height (cm), number of leaves, seedling girth (cm), number of roots, tap root length
(cm), root girth (mm), fresh weight of seedling(gm), dry weight of seedling(gm), root fresh weight (gm)and root dry
weight(gm). Therefore, fully ripened Dusehri mango stones sown in the month of August in polythene bags
containing Soil + Sand + Vermicompost (1:1:2) growing media can be successfully used as rootstock for raising the
healthy grafted nursery plants of mango.

Chem Sci Rev Lett 2017, 6(23), 1599-1603 Article CS152048062 1602



Chemical Science Review and Letters ISSN 2278-6783

References

[1] S.K. Mukherjee, Econ. Bot., 953, 7 (2), 130-162

[2] Anonymous, Area and production of different fruits in India. National Horticulture Board, India, 2014
www.nhb.gov.in

[3] Anonymous, Package of Practices for Cultivation of Fruits. Punjab Agricultural University, Ludhiana, 2016

[4] R. Srivastava, R. Nanhorya and J.K. Upadhyay, Indian Forester, 1998, 124 (7), 503-510

[5] K. Chakrabarti, Z. Azam and B. Siddhartha, Indian Forester, 1998, 124 (1): 17-30.

[6] P. Noble, Agrofor. Sys, 1993, 21: 75-78.

[71 J. Dominguez, C.A. Edwards, S. Subler, Biocycle, 1997, 38:57-59.

[8] S. Subler, C.A. Edwards, J.D. Metzger, Biocycle, 1998, 39: 63-66.

[9] C.A. Edwards, |.Burrows, In: Edwards, C.A. and Neuhauser, E. (Eds.).Earthworms in Waste and
Environmental Management. SPB Academic Press. The Hague, The Netherlands, 1988, pp: 21-32.

[10] H.P. Maheswarappa, H.V. Nanjappa, M.R. Hegde, Ann. Agri. Res., 1999, 20, 318-323.

[11] S. Singh, M.L. Bansal, T.P. Singh, P. Kumar, Statistical Methods for Research Workers. Kalyani Publishers,
New Delhi, 1998.

[12] G.R. Bachman, J.D. Metzger, Bioresour. Technol., 2008, 99, 3155-3161.

[13] J.G. zaller, Sci. Hort., 2007, 112, 191-199.

[14] A.S. Karama, I. Manwan, Makalah pada Lokakarya Nasional Efisiensi Penggunaan Pupuk. Cisarua Bogor, 12-
13 November 1990, pp. 44

[15] M.P. Patil, Integrated nutrient management in commercial vegetable. M.Sc. (Agri.)Thesis, University of
Agricultural Sciences, Dharwad, 1995.

[16] A.Muscolo, F. Bovalo, F. Gionfriddo, F. Nardi, Soil Biol. Biochem., 1999, 31, 1303-1311.

[17] B.A. Vadiraj, M. Krishakumat, Jayakumaran, R. Naidu, Proceedings of IV National Symposium on Soil
Biology and Ecology, 1992, pp. 53-57.

[18] B.S. Vadiraj, Siddaramaiah, Sudharshan, In: National Seminar on Organic Farming and Sustainable
Agriculture. Ed. Veeresh, G.K. and Shivashankar, K., Association for promotion of organic farming,
Bangalore, 9-11 October, 1996.

[19] A.S.Borah, A. Nath,, A.K. Ray, R. Bhat, H.P. Maheswarappa, P. Subramanian, V. Krishnakumar, J. Plantation
Crops, 2008, 36 (2), 137-139.

[20] Siddagangaiah, B.A. Vadiraj, M.R. Sudharshan, V. Krishna Kumar, J. Spices and Aromatic Crops, 1996, 5,
131-133

[21] T. Prizhmontas, Sadovostavo-lvinogradarstvo, 1991, 4, 18-20

[22] G. Bartolini, Adv. Hortic. Sci., 1994, 8, 131-33

[23] K. Ahmed Aziz, K. Amanullah Saifullah, S. Basharat Hussain, K. Munir Ahmed, Pakistan J. of Agricultural
Research, 2010, 23 (3/4), 91-93.

[24] G.S. Shamet, P.S. Chauhan, R. Sood, Indian J. Forestry, 1994, 17 (3): 225-229.

© 2017, by the Authors. The articles published from this journal are distributed to
the public under “Creative Commons Attribution License” (http://creative

Publication History
Received 15" June 2017

commons.org/licenses/by/3.0/). Therefore, upon proper citation of the original | Revised 08" July 2017
work, all the articles can be used without any restriction or can be distributed in Accepted 12" July 2017
any medium in any form. Online 30" July 2017

Chem Sci Rev Lett 2017, 6(23), 1599-1603 Article CS152048062 1603


http://www.nhb.gov.in/

