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Abstract 

An experiment on “Propagating media affects mango seed germination at different depths” was 

conducted in Jabban, Dargai District Malakand during 2014. Mango seeds were sown in four 

different propagating media (Farm soil, farm soil+sand+saw dust, farm soil+sand+FYM and farm 

soil+sand+FYM+saw dust) at three different soil depths (3cm, 6cm and 9cm). The experiment was 

conducted using Randomized Complete Block Design (RCBD) with two factors factorial 

arrangment replicated three times. Days to germination, number of leaves, shoot length and 

transplantation time were studied during the course of the experiment. The results clearly indicated 

that propagating media and soil depth significantly influenced all the growth attributes except 

number of leaves. The mean values for propagating media indicated that minimum days to 

germination (19.67) and transplantation (27.88) and lengther shoots (35.22 cm), were observed 

respectively in seeds grown in Farm soil+Sand+FYM. The data for soil depth also showed that 

minimum days to germination and transplantation (20.67 and 30.00 respectively), more number of 

leaves (3.91) and shoot length (32.23 cm) were obtained from seeds sown at a depth of 3 cm. The 

interaction between soil depth and propagating media had a non-significant effect on all growth 

attributes. It is concluded from the present study that seeds should be sown at a depth of 3 cm, 

grown in Farm soil+Sand+FYM for better results and recommended for the farmers of the agro-

climatic condition of Malakand. 
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Introduction 

Mango (Magniferaindica) belongs to the 

family Anacardiaceae, produces fleshy drupe 

fruits which are eaten raw, canned, or used 

for making juices, jams, and other 

preservations. Mango grows best from sea 

level to 1400m [1-3]. Mango is native of 

Indian subcontinent but also grown in almost 

all continents of the world like North, South 

and Central America, South, West and 

Central Africa, Australia. It is grown in 

countries like China, India, Pakistan, 
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Bangladesh, Philippine, Burma, Thailand, 

Malaya, Mexico, Brazil, United States of 

America, etc. In Asia, it is grown on over 1.0 

million ha area and produces over 12.42 

million tons per year [4]. Single trees can 

produce between 200 and 300 kg (440–

660 lb) of fruit in heavy cropping years 

and as low as 5 kg in bad years [5]. In 

Pakistan mango is not only a source of 

employment in the countryside, but is also an 

important foreign currency earning fruit. It is 

grown in various southern districts of Sindh, 

Pakistan such as; Hyderabad, 

TandoAllahyar, Matiary, Mirpur Khas, 

Sanghar and Nawabshah. Several 

commercial varieties of mango are popular in 

these districts which are exported to generate 

foreign earnings [4]. Mango tree needs deep 

and well drained, and slightly acidic soil with 

moderate water holding capacity and light 

slope for drainage [1].Germination of the 

seed is a critical stage, because rest of the 

plant life is directly dependent upon the rate 

of its germination [6]. Soil media play a key 

role in enhancing soil physical and chemical 

properties and thereby increasing the 

penetrating capacity of roots in silt+clay 

media. When suitable environment with 

proper aeration, sufficient water and nutrient 

availability was offered by the medium, 

excellent roots system developed which in 

turn result the luxurious growth of plants [7]. 

The tendency to supply all plant nutrients 

through chemical fertilizers should be 

reconsidered now or in the future because this 

has a deleterious effect on soil productivity 

on a long term basis [8]. Seed germination is 

influenced by many factors such as the type 

of substrate used, environmental factors such 

as oxygen, water, temperature and for some 

plant species, light [9]. Generally, growth 

medium has been declare to be the most 

critical factor determining seedling quality in 

the nursery [10], acting as a reservoir for 

nutrients and moisture [11]. Apart from 

medium, physical properties can also have a 

profound effect on the supply of water and air 

to the growing plant [12]. The soil depth 

available for rooting is a major physical soil 

factor in silviculture [13]. Shallowness of the 

soil limits its utilization by restricting the 

supply of moisture, air and nutrients available 

to the forest stand and thus reduction of stand 

availability. [14] reported that several 

compost media tested were found best for 

plant growth, aeration, good moisture 

retention and suitable nutrient retention, thus 

depths at which seeds are sown into the soil 

affect the germination of these seeds, and 

subsequent by seedling growth [15]. Some 

seeds germinate well on the soil surface while 

others require a little or more depth into the 

soil.  The sizes of the seeds also play a major 

role on the emergence of the seedlings and 

growth. Large seeds produce larger seedlings 

than small ones, hence are able to emerge 

from greater soil depths [16, 17] observed 

that large robust seedlings emerged and that 

seedling emergence through litter is 

positively associated with seed 

size.However, a thumbs rule of is that to sow 

seeds approximately three to four times the 

diameter of the seed, making sure that seeds 

are in the upper moist layer of the soil [18]. 

On the other hand, [19] stated that sowing 

depth is generally twice the diameter of the 

seed.In nursery production industry, a variety 

of propagating media and soil depth are in use 

worldwide. Growers and nurserymen in 

Pakistan, specifically of Khyber 

Pakhtunkhwa, are not familiar with the 

propagation of mango seeds. To solve this 

problem, the current experiment was 

designed with different planting media and 

soil depthas the planting medium and depth 

is considered to be an important and 

necessary factor for the growth and 

development of a plant. It provides the basic 

necessities required by a plant throughout its 

life. In general, rooting through layering in 

various types of soil environments influence 

rooting significantly due to physical and 
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chemical properties of the media having a pH 

range conducive to plant growth, that  permit 

gaseous exchange to provide aeration for the 

roots and permits water infiltration and its 

movement . 

Materials and methods 

The research study “Propagating media 

affects mango seed germination at different 

depths” was conducted in the Government 

Fruit Nursery Farm,Jabban, Dargai District 

Malakandduring 2014. Fresh mature and 

healthy depulped seeds of mango 

varietyChonssa were obtained from the same 

Nursery.Seeds are best collected from 

fully mature or ripe fruits before the 

fruits have begun to decay with post-

harvestdiseases. Seeds from the larger 

fruits generally produce the most vigorous 

seedlings.The experiment was conducted 

using Randomized Complete Block Design 

(RCBD) with two factors factorial 

arrangmentwith twelve treatment 

combinations replicated three times.The 

mango seed were sown in four different 

propagating media (Farm soil, Farm 

soil+sand+saw dust, Farm soil+sand+FYM 

and Farm soil+sand+FYM+saw dust) at three 

different soil depths (3cm, 6cm and 

9cm).Prepare the land through spade’s before 

sowing the seeds. Remove weeds, plastics, 

stones, pebbles etc by hand and level the land. 

Seeds were collected from a mature fruit tree 

and seed were extrected through knife with 

hand. Sow the seed with a distance of 20cm 

seed to seed and 30cm row to row. First 

irrigation was done at the time of sowing and 

then after irrigate the field four days intervel. 

Selection of the Media   

Saw dust, silt, garden soil and their mixture 

was used, before using media it was 

confirmed that these were free of pathogens, 

weeds, pests, nematodes, have good water 

holding capacity and good drainage. Mango 

seed germination was done in June on 

different soil depth (3cm, 6cm and 9cm) in 

different media (Farm soil, Farm 

soil+sand+saw dust, Farm soil+sand+FYM 

and Farm soil+sand+FYM+saw dust). 

The following parameters were studied 

during the course of the study. 

Days to germination 

Numbers of days from the date of sowing to 

germination were counted for each treatment 

in each replication and their average was 

calculated. 

Transplanting time 

Transplanting time were recorded for each 

traetment in each replication when the seed 

were fully changed into roots and their 

average was calculated. 

Numbers of leaves 

Numbers of leaves of five randomly selected 

plants were counted for each treatment in 

each replication, at the time when the color of 

leaves turned from brown to green and their 

average was calculated. 

Shoot length (cm) 

Shoot length were taken after one month with 

the help of measuring tape for each treatment 

in each replication from the soil surface to the 

shoot tip and their average was calculated. 

Statistical analysis  

The data recorded on different parameters 

were analyzed by using the statistical 

computer software, MSTATC (Michigan 

state university, USA). Analysis of variance 

(ANOVA) and LSD test were performed to 

find out the differences between treatments 

and interaction. The mean values for 

difference were compared by using Least 

Significant Difference (LSD) Test [20]. 

Results and discussion 

Germination time 

Germination time of mango seeds were 

significantly affected by soil depthand 

growing mediawhere as their interaction was 

found non-significant (Table 1). The mean 

data table indicates that early germination 

(20.67) of mango was recorded in seeds sown 

at a depth of 3cm, which was at par with 

germination time (21.50) at a seed depth of 

6cm. While late germination (22.33) was 
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observed in seed depth at 9cm.As regarding 

propagating media, counting more number of 

days to germination (22.79) was recorded in 

seed sown in propagating media Farm 

soil+sand+saw dust, which was statistically 

similar with mean germination time (22.11) 

in seed sown in control media i.e. 

propagating media Farm soil. While less days 

to germination (19.67) was observed in 

propagating media Farm soil+sand+FYM. 

The differences among the soil depth might 

be due to the facts that the seeds in depth of 

3cm absorbed more water, it loose the seed 

coat and activate the enzyme gibbrellic acid, 

cause seed germination and suppress the 

growth of abcessic acid and then seeds 

immediately began to germinate. The water 

still had not penetrated deeply in the soil. 

Water may gradually infiltrate into the soil 

and reaches greater depths and availability of 

water increases at this depth [21]. Early 

germination in Farm soil+Sand+FYM due to 

propagating media containing organic 

manures that possessed organic acid within 

them. Therefore, more available moisture and 

some acids might helped in minimum days to 

germination and better germination 

percentage [22]. Similar results were 

reported by [23] in ber (Zizyphus 

mauritiana).

 
Table 1. Germination time, transplantation time, number of leaves and shoot length (cm) of mango 

seed as affected by different propagating media at different soil depth 

   Parameter     

Depth (cm)  

Germination 

time 

Transplantation 

time 

Number of 

leaves 

Shoot 

length (cm) 

3 20.66 a 30 a 3.91 32.33 a 

6 21.5 ab 31.33 ab 3.83 30.25 ab 

9 22.33 b 33 b 3.58 28.75 b 

LSD0.05 1.13 1.97 ns 2.85 

Propagating media     

Farm soil (FS) 22.11 ab 32.44 ab 3.88 ab 29.66 b 

FS+Sand+Sawdust 22.79 c 34.33 c 3.44 ab 27.33 b 

FS+Sand+FYM 19.67 a 27.88 a 4.11 a 35.22 a 

FS+Sand+FYM+Saw

dust 21.44 b 31.11 b 3.66 b 29.55 b 

LSD0.05 1.31 2.28 0.46 3.29 

Interaction 

(DxM)LSD0.05 ns ns ns ns 
            Means followed by similar letters are statistically non-significant / similar at 5 % level of significance 

Transplantation time 
The data for transplantation time shows that 

soil depth and propagating media 

significantly influence the transplantation 

time of mango seedling where as their 

interaction was found non-signifacant 

(Table-1). The mean data table indicates that 

early transplantation time (30.00) of mango 

was recorded in seed sown at a depth of 3cm, 

which was at par with transplantation time 

(31.33) at a seed depth of 6cm. while late 

transplantation of mango seedling (33.00) 

was observed in seed depth at 9cm.As 

regarding propagating media the early 

transplantation of mango seedling (27.88) 

was recorded in seed sown in propagating 

media Farm soil+sand+FYM. While late 

transplantation time (34.33) was observed in 

propagating media Farm soil+sand+saw dust. 

In this way, nursery cultivation regimes can 

strongly determine the functional 

characteristics of seedlings and their field 
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performance [21], giving the possibility to 

produce seedlings better adapted to special 

environmental conditions and thus increasing 

transplanting success.It has been established 

that addition of natural organic manure could 

change media properties by effects of thermal 

heating on soil microbiota resulting in steam 

induced changes in soil chemical properties, 

and help in vigorous growth and 

development of plant [24]. It has been 

reported that steam sterilized fresh manure 

reduced accumulation of toxic substances in 

the media leading to better plant growth and 

root mass in citrus and avocado [25]. 

Number of leaves 
Data regarding number of leaves shows that 

propagating media significantly influence the 

number of leaves of mango seedling whereas 

soil depth and their interaction was found 

non-signifacant (Table-1).As regarding 

propagating media, more number of leaves 

(4.11) was recorded in seed sown in 

propagating media Farm soil+sand+FYM, 

which was statistically similar was number of 

leaves (3.88 and 3.44) in seed sown in 

propagating media Farm soil and propagating 

media Farm soil+sand+saw dust 

respectively. While less number of leaves 

(3.66) was observed in propagating media 

Farm soil+sand+FYM+saw dust. This might 

be attributed to the general improvement in 

nutrient availability leading to higher 

production of photosynthetically functional 

leaves [26]. The present results are in 

conformity with those reported by [27] in silk 

cotton (Ceibapentandra L.). 

Shoot length (cm) 

The data for Shoot length (cm) shows that 

soil depth and propagating media 

significantly influence the Shoot length (cm) 

of mango seedling where as their interaction 

was found non-signifacant (Table-1).The 

mean data Table indicates that highest shoot 

length (32.33cm) of mango was recorded in 

seed sown at a depth of 3cm, which was at 

par with shoot length (30.25cm) at a seed 

depth of 6cm. while lowest shoot length 

(28.75cm) was observed in seed depth at 

9cm.As regarding propagating media, 

highest shoot length (35.22cm) was recorded 

in seed sown in propagating media Farm 

soil+sand+FYM. While lowest shoot length 

(27.33cm) was observed in propagating 

media Farm soil+sand+saw dust, which was 

statistically similar was shoot length 

(29.55cm and 29.66cm) in propagating media 

Farm soil+sand+FYM+saw dust with and 

Farm soil. This may be attributed to general 

improvement inhigher water and nutrient 

availability for seedling growth [28].The 

vigorous and fast growth of seedlings may be 

attributed to better water holding capacity 

and availability of nutrients for plant growth 

[29]. Similar results were obtained by [21] in 

field bindweed (Convolvulus arvensis L.). 

This may be attributed to general 

improvement in the physical and chemical 

properties of the rooting medium [30] in 

Chilgoza pine. Similar results were obtained 

by [27] in silk cotton (Ceibapentandra 

Linn.), [31] in bewal (Griwiaoptiva burrett) 

seedlings [32] in arnotta plant (Bixaorellana) 

[33]. 

Conclusion and recommendation 
It is concluded from the study that mango 

seed should be best sown in Farm 

soil+Sand+FYM in all respect e.g. days to 

germination, shoot length, number of leaves 

and transplantation time as compared to other 

propagating media (Farm soil, Farm 

soil+sand+saw dust, Farm 

soil+Sand+FYM+saw dust).As regards 

different soil depth, seeds sown at 3 cm depth 

give early germination, transplantation time 

and shoot length, where number of leaves 

was not affected by soil depth. Therefore 

Farm soil+Sand+FYM and seeds should be 

sown at a depth of 3cm performed better for 

all the attributes hence recommended for 

better seed germination of mango for the 

agro-climatic condition of Malakand.  
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