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INTRODUCTION

Tropical forests are disappearing at an alarming rate. The global rates of

deforestation is estimated to be of the order of about 17 million hectares every year

(F.A.O., 1992) and it is feared that some of the valuable tree species and many

useful timber, fuel and fodder tree species may become extinct in the course of time.

In the Indian context also, the increasing population, expanding u~ization, rapid

industrialisation and accelerated pace of development activities have resulted in

significant shrinkage of our forest resource base. The Indian farmers are required

not only to increase food output per unit of land area, but also to produce fodder and

fuel wood on the farm itself. It is estimated that by the turn of this century, we may

require about 250 million tonnes of food grains, 2085 million tonnes of green and

dry fodder, 350 million tonnes of fuel wood and about 63 million m3 of timber

(NRCAF, 1991). The present production is incapable of meeting even 50 per cent of

this projected demand. The large scale afforestation and reforestation programmes

being conducted are intended to make up for this loss. Production of large number

of quality seedlings to meet the requirement of the target is an urgent need during

these days. Healthy and vigorous seedling will surely manifest in the final outcome

of the plant.

Information about the influence of media on growth and vigour is

absolutely essential for large scale production of healthy seedlings in the nursery. A

cheap and a highly successful medium will enable the farmers and foresters to

produce high quality seedlings of forest tree species for extensive planting under

agro/social forestry programmes. This will be a very valuable information for



general afforestation. But not much attention has been given to this in tropics except

in horticultural and ornamental plants.

The present study was conducted to find out the effect of easily available

and cheap rooting media on the growth and vigour of seedlings of selected tree

species grown in Kerala.

The concentration of nutrients in the seedlings will be an expression of

the type of the media in which the plants are grown which in tum will indirectly

affect the vigour and quality of the seedlings. In order to standardise the rooting

media, the knowledge on the concentration of nutrient elements in the soil and plant

during different periods of the seedling growth is essential.
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REVIEW OF LITERATURE

The effects of different media on the growth performance of tree

seedlings have been studied by various workers.

1 Effect of rooting media on seed germination and seedling vigour

Simpson (1985) suggested that addition of vermiculite may result

changes in the nutrient content by producing high quality seedlings of Pseudotsuga

menzies;;, Pinus comona, Picea glauca, Tsuga heterophylla and Abies /asiocarpa

when grown in sewage sludges or wooden waste/sewage sludge composts.

Large sized, heathy seedlines were obtained when the seeds of Pedun

culate Oak (Quercus robur) were sown in beds of mixed peat, soil and fertilizer

compared to seedlings raised in polythene bags (Buresti, 1986). A 1:2 combination

of perlite and garden soil was found to be a good potting medium for seedlings of

Samanea saman while pure perlite was found to be good for Leucaena leucocephala

seedlings (Rimando, 1987). Beniwal and Dhawan (1991) observed maximum

germination of seeds of Amhocephalus chinensis when sown in pure soil medium.

But growth was better in treatment containing FYM.

Good results were obtained when scots pine seedlings were grown using

powdered green needles of scots and australian pine and mixed with one part of sand

and one of perlite (Papp, 1981).

Barrett (1983) proved that filter cake was significantly poorer medium

than peat moss or pine saw dust producing smaller plants with Pinus patula, Pinus

ellioti and Pinus taeda seedlings.



Uniform sized seedlings of casuarina and sandal and stumps of teak in a

soil/sand mix in polybags, were treated with two doses of NPK fertilizer. The

treatments increased growth and nutrient contents in casuarina and teak, but

induced toxicity symptoms and subsequent mortality in sandal (Rangaswami et al.,

1990).

For nang seeds to germinate, best media were reported to be sawdust and

a mixture of sand and sawdust and for red lauan were sand or a mixture of sand and

garden soil (Garcia et al., 1983).

According to Bhardwaj et al. (1986) an equal mixture of soil, sand and

FYM was found to be ideal for growth of pinus roxburghii Sargent seedlings.

Cizkoa (1987) revealed that acidic media affecting severely the vigour of

Pinus abies than that of Pinus mugo seedlings.

Presence of cow manure in the growth medium was found to be related

with high mortality, retarded growth and needle yellowing in Pinus caribaea

seedlings (Msanga and Shehaghilo, 1980).

Studies by McConnel (1987) indicated that Eriobotrya japonica

seedlings were growing better in a medium contafuing peat, vermiculite, sand bark

ash and pine bark in equal proportion.

Pure soil was found to promote better growth of Pinus merkusii seedlings

(Suhaendi, 1986).



The growth of larch seedlings was affected positively by peat/baryn yard

manure/forest surface soil (1:1:2) combination (Lo et al., 1981).

A study was made to find out the suitability of three rooting media

(forest soil/sand, 5: I, forest soil/cattle manure, I: I and sand/cattle manure, I: I) for

raising seedlings of Eucalyptus camaldulensis, E. tereticomis and Leucaena

leucocephale in the nursery. The media containing cattle manure were found better

for all three species than the one without it. E. camaldulensis performed equally

well in sand/cattle manure and forest soil/cattle manure, while the growth of

E. tereticomis was better in sand/cattle manure. Eucalyptus required a larger

container than Leucaena leucocephala in order to maintain healthy growth in the

nursery, especially when cattle manure was used in the growing medium (Anon,

1989).

Rirnando's (1981) study indicated the superiority of medium containing

humus and sand in 2: 1 ratio for the growth of Casuarina equisetifoiia seedlings and

medium containing humus and decomposed coiT dust in 1:2 ratio for Pithecollobium

dulce and Geiricedia sepium seedlings.

Daryono (1982) observed that Eucalyptus urophylla grew well in nursery

containers filled with pure latosol and Maesopsis eminii in I:3 soil and sand mixture.

The height growth was more in Eucalyptus urophylla compared to other species.

Skolmen and Roo (1986) conducted.a detailed study to evaluate the effect

of various types of media on the growth of casuarina and eucalyptus seedlings.

Potting mixtures containing pieces of paper resulted in complete failure of growth of

5



seedlings. Similarly mixtures with subabul leaves resulted in poor seedling survival

and growth. Mixtures of sand, soil and grass clippings were found most ideal for the

growth of Eucalyptus saiigna and Casuarina equisetifoiia seedlings.

Aguiar et al. (1988) recorded maximum height, fresh weight and root

collar diameter in Eucalyptus citriodora seedlings when grown in superfine and

micron vermiculite.

Donald and Visser (1989) while studying the possibility of vermicom

post as a possible growth medium for the production of commercial forest nursery

stock found that survival and growth of Acacia meamsii were significantly reduced

by vermi compost. Eucalyptus grandis grew well in pure pine bark and 1: 1 mixture

of pure pine bark and pure vermi compost. Survival of Pinus patula was not affected

by vermi compost but growth was reduced. All the three species responded to the

addition of inorganic fertilizers for satisfactory growth regardless of the compost

mixture used.

Seedlings of Eucalyptus urophylla growing in nursery beds (at Bogor,

Indonesia) in three media (a) clay/fine sand, 2: 1; (b) clay/ aged saw dust, 2: 1 and

(c) clay/fine sand/aged saw dust, 2: 1: 1 were compared for height and diameter

measurements. Overall, best height growth was obtained with media (b) followed

by (c) and (a) ( Anon, 1989).

Maithani et al. (1988) studied the effect of different soil media and size

of containers on the germination and growth of seedlings. Growth of Acacia nilotica

was found to be slightly higher in sand, soil and FYM mixtures in 1:2:1, 1:3:1 and

1: 1:1 proportions than forest soil alone. However, media did not influence the
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growth of Albizia procera seedlings. In the case of Dalbergia latifolia, mixtures of

sand, soil and FYM (1:2:1 and 1:1:1) were found to be good (Kumar et al., 1991).

Cuttings of black spruce (Picea mariana) appeared unhealthy when

grown in media including field soil but were healthy and growing vigorously in

media containing only peat and vermiculite (Phillion et al., 1982).

Pawuk (1981) observed that long leaf and short leaf pines have grown

equally well in a medium consisting of peat and vermiculite in 1: 1 ratio and having

low pH. The shredded pine cone media was proved better compared to pine bark

media. Growth was increased when soil or vermiculite was added to cone or bark

chips. Commercial bark or vermiculite media having high pH, produced smallest

seedlings.

Igaunis (1984) conducted a detailed study to findout the preferred

medium for 93 different species. It was found that twelve species mainly shrubs

grew better on mineral soil compared to peat.

Growth of sandal seedlings at six month old was measured after raising

from seed in the nursery of the Forest Research and Development Centre at Bogor in

polythene pots, with three different host plants and in five different growth media.

No effect of host plant on gro~ was demonstrated but type of growth media had a

highly significant effect on htight and diameter growth, root development and

shoot/root ratio. Seedlings grew best in ash of burned rice chaff, and least in a soil

and saw dust mixture (1:3) (Widiarti, 1989).

Ferda and Havelka (1982) studied the utilization of crushed waste bark

for the preparation of growing media. Pure bark was not found to be satis-
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factory. Similarly slightly decomposed peat which was generally preferred for

growing media was also less satisfactory compared to moderately decomposed peat

in mixtures with bark.

Bahuguna et ai. (1987) found that among the soil media, seeds

germinated earlier in soil sand (1:1) without FYM. Soil sand (1:1) and 2:1 gave

better germination than soil sand FYM in 1: 1: 1 or 2: 1: 1. Results showed that FYM

is essential for better growth of the seedling after completion of germination. The

effect of FYM is further indicated in the diameter growth. Far better diameter

growth was observed in treatments with FYM than other treatments.

Daryono (1988) recorded maximum height growth of Acacia mangium

seedlings on inceptisol and vertisol.

Casarin et ai. (1989) found that bagasse, a residue of the sugarcane

industry reduced the height, diameter and dry weight of Eucalyptus citriodora

seedlings. While studying the growth performance of Tectona grandis seedlings in

fifteen different media made by mixing black natural soil, sand and sawdust in

different proportions, Yadav et ai. (1982) reported that growth was better in pure

black soil than any other medium.

Misra and Jaiswal (1993) studied the effect of four potting mixtures

(loam soil; loam soil + FYM (1: 1), loam soil + sand + FYM (1: 1:1) and (2: 1:1)

on survival and growth of one month old seedlings of Grevillea robusta. Best

survival was reported in soil/sand/FYM at 1: 1:1 followed closely by loam soil. Best

growth was also in soillsand/FYM at 2: 1:1.



Seeds of Acacia caven were sown in nursery beds of six growing media

(various combinations of sand, soil, compost and FYM). Observations were made

on germination percentage, plant percentage and seedling height and collar diameter

at 70, 100 and 115 days old. Significant differences were found between treatments.

Best germination was obtained in the 1: 1 soil/sand mixture and best growth in 2: 1:1

soil/sand/FYM. Sowing in the first medium and transplanting to the second

medium is therefore advised (Bahuguna and Pyarelal, 1993a).

Dhar et aL. (1992) in their studies on the influence of growing media

on the growth and drymatter accumulation of Leucaena Leucocephala observed that

FYM was the best medium for raising healthy and vigorous seedlings. Other media

tested included various combinations of sand, soil and FYM ± Rhizobium or

Azotobactor inoculation.

Seeds of Acacia auriculiformis were sown in four media (soil!sand/FYM

at 2: 1:I and 1: 1:1 and soil!sand at 2: 1 and I: 1) and based on the observations,

Bahuguna and Pyarelal (1993b) concluded that addition of FYM is only needed in

later, to stimulate the seedling growth.

In a study to find out the influence of different soil mixtures on nursery

growth of some arid zone tree species showed that nursery stock raised on sandy soil

is poor, resulting in high mortality on planting out. A nursery experiment was

conducted at the Arid Forest Research Institute, Jodhpur, in 1989, in which sand

was mixed with various amounts of tank silt (Pond sediment, at 0, 5, 10 and 20%),

FYM (0, 2, 4 and 6%), N (0, 10, 20 and 40 ppm as urea) and P (0, 15 and 30 ppm

P205 as single super phosphate), and the mixtures tested as growing media for three

q



species important in Rajasthan (Dalbergia sissoo, Prosopis cineraria and Albizia

lebbeck). Seedling height was recorded after 120 days. All species responded

positively to the inclusion of tank silt and FYM in the growing media, but only A.

lebbeck responded to N, and no species responded to P. The best mixtures for each

species were: D. sissoo, 10 per cent tank silt + 2 per cent FYM; A. lebbek, 10 per

cent tank silt + 4 per cent FYM + 40 ppm N and P. cineraria, 10 per cent tank silt

alone. Use of tank silt also improved the aggregation properties of the media (Gupta,

1992).

The possibility was investigated that the use of saw dust in the germina

tion beds of Acacia mangium at the Sabah Forest Development Authority nursery at

Bongko1 had caused the poor germination found in 1986. Seeds were germinated

in three media: soil/sand (2:1), old (mixed species) sawdust, and fresh (mixed

species) sawdust. Control seeds were germinated in petridishes in a germination

cabinet. Germination reached 80 per cent in the control and in the soil/sand and old

sawdust media but germination was poor in fresh sawdust (Anon, 1989).

2 Effect of Media on shoot and root growth

It was noticed by Singh and Sharma (1983) that addition of humus (25,

50, 75 and 100%) to nursery soil improved the growth of spruce and silver fir. It

reduced the root:shoot ratio in spruce but not in fir. Addition of humus significantly

increased the collar diameter of the seedlings. Increase in growth is increased with

humus content.

Studies were conducted on the effect of different substrates and

containers on the growth of Picea pungens seedlings. Polythene bags filled with

\0



a mixture of compost, peat, pine bark and loamy sand were found to be ideal

(Mateja and Gorzelak, 1983).

Xie and He (1985) reported that river sand containing nutrients as the

best basic medium for Larix olgensis, Larix gmelinii, Pinus sylvestris, Pinus

koraiensis and spruce seedlings. This media was stated to have good physical propor

tion.

Growth and root vigour of Norway spruce seedlings were reduced when

grown in a sublayer of sand. But with a sublayer of sand, seedlings performed best

in peat and worst in a mixture of peat and mineral wool (Langerud and Sandvik,

1987).

Ward et al. (1981) studied the effects of containers and media on the

growth of sugar maple seedings. Seedlings grown in green house medium (113 peat,

1/3 perlite and 1/3 loamy sand) exhibited highest root collar diameter, root and

shoot weight and height.

Zhou (1988) carried out trials by raising willow saplings in a ~ubsiding

area mined for coal and newly filled with different media and covered with a layer

of sandy soils. The best medium was burgy covered with 10 cm of sandy loam. All

the three cultivars of salix had a survival rate of cent per cent and good growth.

The growth of Didymopanax morototoni seedlings in different soil mix

ture was studied by Marques and Yared (1984) and reported that a mixture of yellow

latozols, sand and compost in 3: 1:1 ratio gave the best results. Treatment with 1:2: 1

NPK fertilizer mixture at the rate of three gmlbag increased weight and root collar

diameter growth but reduced the survival.

\1
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It was pointed out by Worrall (1982) that plants grown in light medium

required fewer waterings than those grown in heavy mixtures when planted out in

the field.

Based on the study conducted by Girouard (1983) in balsam fir, the ideal

rooting and planting media were sphagnum, sphagnum or peat moss with vermiculite

in 3: 1 or 2: 1 ratio and peat moss with sand in 2: 1 ratio.

The seedlings of Erythrina fatcata grown with cowdung when harvested

on 45th, 75th and 150th day recorded maximum dry weight and total nitrogen

content compared to those grown without cowdung (Freitas et at., 1980).

Tripathi and Bajpai (1984) conducted experiments to find out the

influence of various potting media on the growth of Anogeissus pendula seedlings.

They found that overall growth performance in terms of number of leaves, shoot and

root length and also fresh and dry weight of shoot was more in sand followed by red

soil. The saw dust was most inferior with regard to above parameters.

Chang et aI. (1987) used mushroom compost and paper mill sludge as

soil amendments for containerized nursery crops. The secondary sludge alone was

found to promote the growth of Spiraeax bumalda,. but the foliage colour was very

dark blue green. There was little or no difference in foliar N and P between the

different sludge treatments.

Langeund and Sandvik (1988) studied the development of containerized

Picea abies seedlings grown with heavy matering on various peat, perlite and

mineral wool mixtures. Seedlings grown in media containing mineral wool recorded

12



less mortality and were having larger and more living root apices than seedlings

grown in media lacking mineral wool. The media also resulted qualitative

differences in shoots and roots including the number of secondaries and living root

apIces.

A study by Abdulbari and Prasad (1987) revealed that site and soil

factors play a major role in the suitability of tropical pine species and their

provenances. Soils of sandy loam texture seem to be ideal for raising some

provenances, while soils of heavier texture seem to retard the growth after the third

year. The provenances grew well under low fertility conditions and a moderately

acidic soil environment.

One year old bare root seedlings were potted into No. 10 (large)

containers in (1) pine bark (2) 80 per cent pine bark + 20 per cent sand by volume

or (3) 60 per cent pine bark + 40 per cent sand. It was found that the growing

medium did not influence height during the tirst season but in the second season, the

greater increase was found in medium (3) with the highest sand content (Martin et

al., 1988).

Yadav and Goswami (1990) made a study to know the effect' of seven

media on the rooting behaviour of one node + one leaf cuttings of sam (Persea

bombycina) , one of the primary food plants of the muga silkworm, Antheraea

assama. Soil + sand + FYM in equal proportions was found to be the most

effective medium for better rooting percentage, more number of primary roots,

secondary roots, mean length of roots, length of the largest roots, number of newly

originated leaves in newly originated shoot and survival percentage.
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Cizkova (1981) conducted a study in spruce, pine and larch seedlings and

found that the seedling growth and chlorophyll content were significantly increased

with high nitrogen content.

Sun (1987) proved that in Acacia conjusa, lack of chlorophyll b, resulted

in a lower ability to absorb light which resulted in reduced photosynthetic capacity

and growth.

Rooting medium significantly increased leaf area. Chattopadhyay and

Mohanta (1988) found that leaf number was greater in seedlings treated with cow

dung.

3 Nutrient composition and growth of seedlings

Eusebio et al. (1984) observed that seedling growth and CEC of the

medium mainly depend on the chemical composition of the mixture. A potting

mixture of saw dust and soil in equal proportions influenced the growth of Albizia

faicataria and Pterocarpus indicus seedlings significantly compared to saw dust or

soil when used alone.

Poole and Conover (1985) studied the growth of Ficus benjamina

seedlings planted in potting media containing various combinations of Florida

sedge peat, builders' sand and shredded portions of Melaleuca quinquenervia bark

and wood. As the percentage of shredded melaleuca bark and wood decreased, the

pH and percentage of non capillary pore space decreased resulting an increase in

soluble salts and capillary pore space. An increase in sand increased pH, soluble

salts and bulk density but decreased cation exchange capacity and percentage

capillary pore space.
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Seedlings of Acacia mangium were grown in ultisol and also in mixtures

of decomposed saw dust, coir dust or peat. Ultisols were having poor aeration, high

bulk densities, low water holding capacities and hence were generally unsuitable as

nursery potting media. Height and diameter growth were found to be improved in

ultisol mixed with saw dust or coir dust and also in pure peat. It was also seen that

the growth in pure saw dust or coir dust was significantly inferior compared to

other media (Hendromono, 1988).

Mohan et aI. (1990) studied the response to nutrients by selected social

forestry species under varying soil texture. Albizia lebbek, Peltophorum pterocarpum

and Eucalyptus tereticomis were found highly responsive to both soil texture

(growing best in clay) and nutrient application. Albizia amara grew best in sandy

soil. Almost all species tested grew well in clay soil.

Banerjee et aI. (1986) studied soils from a Eucalyptus tereticomis

nursery of South Bengal for their morphological characteristic and physico-chemical

attributes. Chemical composition of the soils has been influeced to a great extent by

drainage condition, differential transport of eroded material, leaching, translocation,

redeposition of mobile soil constituents and formation and abundance of mottles.

Chemical composition also indicates trends of laterisation of organic matter and

breakdown of parent material into free silica and sesquioxides.

The effect of waste material on the growth of seedlings were studied by

Skoupy (1980). Good results were obtained when Douglas bir and larch (Larix

decidua) were grown in a mixture of composted bark and peat taken in equal

proportions. An increase in the composted bark and peat in the ratio of 3: 1 gave

poor results, possibly owing to nutrient deficiency.



In order to study the germination behaviour in different media, Hamzali

et al. (1995) collected fruits of Dryobalanops aromatica from Jalan Kapur and of

Shorea macroptera from Peninsular Malaysia were dewinged and sown at 2 cm

depth with pointed end up in seven growing media - Forest top soil, tinmine sand,

forest top soil + sand (at 1:1, 1:2,2:1,3:1) and forest top soil + compost + sand

(3:2: 1). Germination was not significantly different between growing media, but

was more for D. aromatica (78.5-86.5%) than for S. maeroptera (62.73%) probably

because seeds of the former species were fresher and more uniformly mature.

Kumar et al. (1991) found that a combination of soil, sand and FYM in

the proportion of 1: 1:1 increased the seedling height and dry matter production of

Swietenia macrophylla and Dalbergia iatifoiia seedlings.

Ramcbaran and Gerber (1982) conducted studies on potential use of

crushed fruit shells of West Indian Mahogany as a potting media ingredient. The

chemical analysis showed that the fruit shells contained reasonably a high concentra

tion of most of the nutrients except N.

While studying the nutritional requirements of forest trees, Hassan and

Dey (1979) applied all possible combinations of N, P and K at 0, 250 and 500

mg/plant monthly to six week old seedlings growing in sand culture. Micro nutrients

were also supplied. Height and diameter growth and seedling condition were

recorded monthly, root and shoot dry weight N and P contents were determined

at the ~nd of the experiment. Best growth was obtained with N, P and K at 250

mg/plant monthly at which concentrations of N and P were also highest.
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MATERIALS AND METHODS

The present investigation to identify the best rooting media for some

important tree crop seedlings were carried out in the Instructional Farm, College of

Horticulture, Vellanikkara, Thrissur, Kerala during the period from November 1994

to July 1996.

1 Study site

Geographically, the place lies between 13° 32' N latitude and 76° 26' E

longitude. Altitude is about 40 m above mean sea level.

1.1 Climate

The area experiences a warm humid climate with a relatively high

precipitation. Diurnal variation in temperature is very less. The weather parameters

during the experimental period are given in Fig.l.

1.2 Soil

The soil of the experimental site is oxisols. The predominant parent

material is metamorphic rock of gneiss series. The average soil pH was found to he

5.6. The soils and sub-soils were porous and extremely well drained.

Treatments

The first experiment consisted of the following treatments.
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Fig. 1 Weather pararrleters during the
study period (January 95 to December 95)
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Rooting Media

1. Soil alone

2. Soil 2/3 + Sand 1/3

3. Soil 1/3 + Sand 1/3 + FYM 1/3

4. Soil 1/3 + Sand 1/3 + Sawdust 1/3

5. Soil 1/3 + Sand 1/3 + CoiT fibre waste 1/3

6. Soil 2/3 + FYM 1/3

7. Soil 2/3 + Saw dust 1/3

8. Soil 2/3 + Coir fibre waste 1/3

The depth of the rooting media was 15 em. The rooting media were

applied on volume basis.

Species utilised for the study

1. Albizia falcataria (Albizia)

2. Casuarina equisetifolia (Casuarina)

3. Gmelina alborea (Gmelina)

4. Tectona grandis (Teak)

5. Valeria indica (Vateria)

6. Swietenea macrophylla (Mahogany)

7. Ailanthus triphysa (Ailanthus)

Based upon the observations made during the first year, during the

second year the rooting media treatments were modified as follows:



Rooting mediaum

Notation

1. T1 : Soil (1/3) + Sand (1/3) + FYM (1/3)

2. T2 : Soil (1/2) + Sand (1/3) + FYM (1/6)

3. T3: Soil (1/2) + Sand (1/3) + Neem eake (1/6)

4. T4 : Soil (1/2) + Sand (1/2)

The rooting media were applied on volume basis. The depth of the root

ing media was 15 em.

The species used for the study

Notation

1. S1 : Albizia Lebeck (Albizia)

2. S2: Ceiba pentandra (Ceiba)

3. S3: Dalbergia latifolia (Da1bergia)

4. S4: Hopea parviflora (Hopea)

5. 55: Santalum album (Sandal)

6. S6: Teetona grandis (Teak)

Experimental design

The experiment was laid out in split plot design with rooting media as

the main plots and species as the sub plots.

Number of replication - 3

Plots size - 1.5 m x 1.2 m



Materials

Rooting media

River sand and FYM were obtained from local sources. Commercial

grade neem cake was obtained from local market. Saw dust of rubber wood was

collected from a saw mill located at Ollur. Coir dust was obtained from unretted

coconut husk after extraction of the fibre. It was obtained from Pollachi.

Preparation of nursery bed

Beds of 45 cm height were raised. The beds were having a width of

1.2 m and of sufficient length in such a way that each species occupies an area of

1.5 m x 1.2 m. The width of furrow between two beds was 70 cm. The rooting

media like sand, soil, FYM and neem cake etc. were added in such a manner that

each of them occupied a depth of 2.5 cm to 7.5 cm in the land ie., they were added

by volume. The rooting media were thoroughly mixed and incorporated into the

land.

Seed sowing

Necessary pretreatments were given to the seeds in order to hasten

germination. In the case of albizia and ceiba, seeds were soaked in water heated

previously to 80
0

C and then allowed to cool for 24 hours before sowing. Seeds of

teak were alternatively wetted and dried for 2 days before sowing. Hopea seeds were

sown immediately after collection and without any pretreatment. Seeds of dalbergia

and sandal were soaked over night in water before sowing.



Observations recorded

Biometric as well as physiological observations were taken at periodic

intervals.

1. Growth parameters

Destructive sampling at the rate of nine plants per treatment (three plants

per replication) was done at 90, 180 and 270 days after sowing. After measuring

height, rooting depth, collar diameter and number of leaves, the leaves, stem and

roots were separated and the dry weight of each recorded separately.

The following observations were recorded.

Plant height

Plant height was measured from the collar to the tip of the growing point

using a metre scale.

Leaf production of seedings

The number of leaves for each seedlings were counted.

Collar diameter

The collar diameter was measured with the help of a vernier callipers and

expressed in mm.



Leaf area

The leaf area of individual plants were measured with an Area meter

(Model Ll-3100, LI-Cor, Nebraska, USA) and was expressed in cm2 •

Rooting depth

Root depth was measured from the collar to the tip of the longest roots

and the mean was expressed in cm.

Population count

The number of plants in each replication of different treatments were

counted.

Biomass observations

After biometric observations, stem, leaves and roots were separated and

their dry weight recorded separately after drying to a constant weight in an oven

maintained at 6(f C-80° C.

Stem weight

Average dry weight (g) of the stem, excluding the leaves from the shoot

for seedlings were calculated.

Leaf weight

The dry weight of leaves was recorded and the average leaf dry weight

per seedling was expressed in grams.



Root weight

The average root dry weight (g) per seedlings was estimated.

Root : shoot ratio

Root : shoot ratio was calculated by dividing the average of the root

weight by shoot weight of each plant.

2 Physiological parameters

2. I Relative Water Content

Relative Water Content (RWC) of the leaf was worked out using the

following formula suggested by Barrs and Weatherley (1962). Physiologically

mature leaf was fIxed by visual observation. It was second to third leaf in the case of

Tectona grandis and third to fourth leaf in rest of the species. Leaf punches were

taken from physiologically mature leaves by using a steel puncher with diameter of

1.5 em. Three samples were taken from each plant for estimation.

Fresh weight - Dry weight
RWC (%) =

Turgid weight - Dry weight

2.2 Chlorophyll content

x 100

Chlorophyll content of the leaf was estimated following the method of

Starner and Hanlley (1967). Samples were collected from the selected plants, cut

into pieces and mixed well, 0.1 g of the sample was weighed into a mortar and

ground with a pestle to extract the chlorophyll using 80 per cent acetone. The extract



was filtered using Whatman NO.1 filter paper and made up to 25 ml using 80 per

cent acetone. The absorbance were read at 663 nm and 645 nm wave length in a

spectrophotometer. The chlorophyll 'a', chlorophyll 'b' and total chlorophyll of each

samples were calculated using the following formulae.

Chlorophyll 'a' (mg g-l of tissue)

= 12.7 (OD at 663 nm) - 2.69 (OD at 645 nm) x

Chlorophyll 'b' (mg g-1 of tissue)

= 22.9 (OD at 645 nm) - 4.68 (OD at 663 nm) x

v
------------
1000 x W

v
------------
1000 x W

Total chlorophyll (mg g-l of tissue)

= 20.2 (OD at 645 nm) + 8.02 (OD at 663 nm) x V
------------
lO00xW

oD = Optical density

V = Final valume of 80% acetone extract

W = Fresh weight of tissue in grams

Soil analysis

Representative soil samples were taken at depth of 15 cm from the soil

surface. The soil collected were air dried, grounded and sieved through a 2 mm

sieve. These samples were analysed for pH, EC, organic carbon, total and available

nitrogen, phosphorus and potassium as per standard procedures.



3 Chemical properties

Organic carbon content of the samples were determined as per Walkley

and Black method (Jackson, 1958).

The pH of the soil (1:2.5 soil water ratio) was determined using a

pH meter (Jackson, 1958) and electrical conductivity (1 :2.5 soil water ratio) was

determined by conductivity bridge (Jackson, 1958).

Total N was estimated using microkjeldahal digestion - distillation

method (Jackson, 1958).

To determine total P and K, I g air dry sample was digested with diacid

mixture (1:2 perchloric acid - nitric acid mixture) (Jackson, 1958). The digested

material was filtered and made upto 50 ml. Total P content from the extract was

determined by the Vanadomolybdophosphoric yellow colour method in nitric acid

system (Jackson, 1958). Total K in the acid extract was determined using flame

photometer (Jackson, 1958).

Available nitrogen was determined by alkaline permanganate method

(Subbiah and Asija, 1956). Available phosphorus was extracted using Bray NO.1

extractant and determined by ascorbic acid method (Watanabe and Olson, 1965).

Available K was extracted using neutral IN ammonium acetate and determined using

a flame photometer (Jackson, 1958).

Nutrient content analysis in different plant parts

Three plants from each replication were randomly selected and plant was



separated as shoot (above ground portion) and root (under ground portion). The

samples after drying were powdered in Willey mill. The fine powder was used for

the estimation of various nutrient elements like Nitrogen, Phosphorus and

Potassium. The standard procedure adopted for the nutrient content analysis were

described here under.

Nitrogen

Nitrogen content in fresh samples was determined by digesting 0.1 g of

sample in 5 ml of concentrated sulphuric acid using digestion mixture (Sodium

sulphate : Copper sulphate in 10 : 4 ratio) and nitrogen in the digest was determined

by Kjeldahali's method (Jackson, 1958).

Phosphorus

A known quantity (0.5 g) of the powdered sample was digested in triacid

mixture (Nitric acid: Sulphuric acid: Perchloric acid in 10: 1:3 ratio) and the digest

was made upto 50 ml. A known quantity of the sample was taken to determine the P

content colorimetrically by the Vanadomolybdo phosphoric yellow colour method

(Jackson, 1958). The colour intensity was read in a photoelectric colorimeter using

blue filter.

Potassium

An aliquot from the triacid extract was taken to read potassium using

flame photometer (Jackson, 1958).



•

Statistical analysis

The data were subjected to analysis of variance. Since comparison among

species to determine the effect of different rooting media is meaningless as their

growth habit are vastly different, completely randomised design is used. Statistical

analysis of various plant characters was done with PC using MSTAT-C package.
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RESULTS

The present series of studies were carried out with an objective of

standardising the most suitable media for the best growth of different tree seedlings

in the nursery for agroforestry planting. The salient results of the studies are

presented below.

EXPERIMENT-I

In this experiment, the effect of eight different rooting media on the

growth behaviour of seven forest tree seedlings is presented in two headings viz.

biometric observations and soil chemical characteristics.

1 Ailanthus triphysa

1. 1 Biometric observations

1.1.1 Shoot length

Rooting media significantly influenced the shoot length of Ailanthus

seedlings (Fig.2). At 90 DAS, largest increase of shoot length was observed in soil

and FYM in the ratio of 2/3 and 1/3 each. Compared to the control, this was 109

per cent more. Soil, sand and FYM in the proportion of 1/3 each also significantly

increased the shoot length by 54 per cent. Rest of the treatments were not effective

in increasing the shoot length.

At 180 DAS, largest increase was observed in soil, sand and FYM in the

proportion of 1/3 each. This was 37 per cent more compared to the control. Soil and

FYM in the ratio of 2/3 and 1/3 gave rise to 26 per cent increase ~n shoot length.

The other rooting media did not have any influence.
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At 270 DAS, soil, sand and FYM in the proportion of 1/3 each

significantly increased the shoot length. The increase was 33 per cent more com

pared to the control. Soil and FYM in the ratio of 2/3 and 1/3 each was the next best

resulting in an increase of 32 per cent, compared to the control. Soil, sand and coir

dust in the proportion of 1/3 each also influenced the height of seedlings (19 %). The

other four rooting media had no influece on the height growth in Ailanthus.

1. I .2 Root length

Significant difference in the root length was observed in Ailanthus only

at 180 DAS. The rooting media of soil and saw dust in the ratio of 2/3 and 1/3 each

significantly reduced the root length. Soil and coir dust in the ratio of 2/3 and 1/3

each also significantly reduced the root length compared to the control. All the other

five treatments did not significantly influence the root length (Fig.3).

At 90 DAS and 270 DAS, none of the rooting media had any influence

on the root length of Ailanthus.

t . t .3 Leaf number

At 90 DAS, rooting media did not have any significant influence on the

number of functional leaves of Ailanthus (Fig.4).

At 180 DAS, soil and saw dust in the ratio of 2/3 and t /3 each

signiticantly reduced the number of functional leaves. The rooting medium of soil

and sand in the ratio of 2/3 and 1/3 each also resulted in reduction of leaf number

compared to the control. The rooting medium of soil and coir dust in the ratio of 2/3
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and 1/3 each was also found to have reduced the number of functional leaves

significantly. The remaining four treatments did not influence the leaf number at all .

At 270 DAS, the different rooting media did not have any influence on

the number of functional leaves in Ailanthus.

1. I .4 Collar diameter

Significant difference in the collar diameter of Ailanthus seedlings was

observed due to different rooting media (Fig. 5). At 90 DAS largest collar diameter

of Ailanthus was observed due to the rooting media of soil, sand and FYM in the

proportion of 1/3 each and soil and FYM in the ratio of 2/3 and 1/3 each. These

treatments were significantly superior to all the other rooting media treatments.

At 180 DAS, the rooting medium of soil, sand and FYM in the propor

tion of 1/3 each had greatly influenced the collar diameter in Ailanthus. The increase

was found to be 68 per cent when compared to the control. All the remaining six

treatments did not influence the collar diameter of Ailanthus.

At 270 DAS, the rooting medium of soil, sand and FYM in the propor

tion of 1/3 each and the treatment with soil and FYM in the ratio of 2/3 and 1/3

each had the same influence on the collar diameter. These treatments increased

collar diameter to the extent of 39 per cent compared to the control. Another effec

tive rooting media was soil, sand and saw dust in the proportion of 1/3 each. All the

other four treatments had no influence on the collar diameter in Ailanthus when

compared to the control.
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1.1.5 Shoot dry weight

Da~ pertaining to the influence of different rooting media on the shoot

dry weight of Ailanthus are given in Table 1. At 90 DAS, largest increase in shoot

dry weight was observed due to the rooting media of soil, sand and FYM in the

proportion of 1/3 each and soil and FYM in the ratio of 2/3 and 1/3 each. Rest of

the treatments were at par.

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each

significantly increased the shoot dry weight of Ailanthus by 156 per cent compared

to the control. Other media did not have any influence on the shoot dry weight.

At 270 DAS, soil, sand and FYM in the proportion of 1/3 each greatly

increased the shoot dry weight of Ailanthus by 118 per cent compared to the control.

The second best treatment was soil and FYM in the ratio of 2/3 and 1/3 each. The

increase was 95 per cent compared to the control. The rooting medium of soil, sand

and coir dust in the proportion of 1/3 each increased the shoot dry weight by 76 per

cent. The remaining rooting media did not have any effect on the shoot dry weight.

1.1.6 Root dry weight

Even though significant differences in root dry weight was observed at

90 DAS due to the influence of different rooting media, there was no definite trend.

At 180 DAS, sand, soil and FYM in the proportion of 1/3 each gave rise

to 127 per cent increase in the root dry weight compared to the control. The other

rooting media did not have any influence on the root dry weight.
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Tahle 1. Biomass accumulation of ailanthus seedlings al different periods as affected
hy the rooting medium

------------------------------------------------------------------------------------------------------------------------------------------------
Shool dry weight Rool dry weight Leaf dry weight Root:Shoot ratio

(g) (g) (g)
Rooting medium ------------------------ ---------------------- ------------------------- -------------------------------

90 180 270 90 180 270 90 180 270 90 180 270
(Days after sowing)

------------------------------------------------------------------------------------------------------------------------------------------------

SoH alone 0.24 4.39 6.92 0.18 1.23 2.51 0.53 4.86 4.60 0.65 0.32 0.30

Soil +sand 0.19 2.73 7.27 0.08 0.92 3.03 0.56 3.66 3.48 0.62 0.26 0.30

Soil +sand +FYM 0.71 11.24 15.09 0.16 2.80 4.52 1.46 10.58 8.64 0.40 0.24 0.20

Soil-+- sand +saw dust 0.18 3.98 10.77 0.07 1.42 4.78 0.31 4.53 7.37 0.75 0.32 0.33

Soil +sand +coir dust 0.26 5.26 i2.18 0.07 1.62 4.19 0.47 7.04 9.30 0.74 0.34 0.25

Soil + FYM '0.71 5.66 13.55 0.18 1.30 3.94 1.60 6.59 7.30 0.39 0.20 0.23

Soil + saw dust 0.18 3.52 8.56 0.08 1.16 3.06 0.40 5.48 4.86 0.54 0.27 0.30

Soil + coir dust 0.23 3.03 6.29 0.10 1.04 2.83 0.52 3.82 3.54 0.78 0.24 0.25
-------------------------------------------------------------------------------------------------------------------------------------------------
SEm± 0.053 0.899 1.393 0.031 0.323 0.570 0.136 1.107 1.123 0.0816 0.028 0.024

CD(O.05) 0.153 2.492 3.861 0.089 0.894 1.580 0.392 3.067 3.112 0.2358 0.077 0.085
------------------------------------------------------------------------------------------------------------------------------------------------



At 270 DAS, soil, sand and saw dust in the proportion of 1/3 each

resulted in an increase of 90 per cent in root dry weight. The other best rooting

media were soil, sand and FYM in the proportion of 1/3 each followed by soil, sand

and coir dust in the proportion of 1/3 each. All the other rooting media did not have

any influence on the root dry weight of Ailanthus.

1.1.7 Leaf dry weight

At 90 DAS, largest increase in leaf dry weight was observed due to soil,

sand and FYM in the proportion of 1/3 each and soil and FYM in the ratio of 2/3

and 1/3 each. These two treatments were significantly superior to the rest of the

rooting media treatments which were on par (Table 1).

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each

significantly increased in the leaf dry weight. All the remaining six treatments had

no influence on the leaf dry weight.

At 270 DAS, soil, sand and coir dust in the proportion of 1/3 each

resulted in a significant increase of 102 per cent in leaf dry weight compared to the

control. Another effective treatment was soil, sand and FYM in the proportion of

1/3 each. All ther other treatments had no effect on the leaf dry weight.

1.1.8 Root : shoot ratio

Significant difference in the root : shoot ratio was observed due to the

influence of different rooting media. At 90 DAS, soil, sand and FYM in the propor

tion of 1/3 each and soil and FYM in the ratio of 2/3 and 1/3 each significantly
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reduced the root : shoot ratio compared to the control. All the other treatments were

on par.

At 180 DAS, largest reduction in root : shoot ratio was observed due to

the rooting medium of soil and FYM in the ratio of 2/3 and 1/3 each. This was

followed by the rooting medium of soil, sand and FYM in the proportion of 1/3

each and soil and coir dust in the proportion of 2/3 and 1/3 each. Rest of the rooting

media were not effective (Table 1).

Significant reduction in the root : shoot ratio was observed in Ailanthus

due to the rooting medium treatment of soil, sand and FYM in the proportion of 1/3

each compared to the control at 270 DAS. Rest of the treatments were not effective

in influencing the root: shoot ratio.

I .2 Soil chemical characteristics

I .2. I pH and EC

Physico-chemical properties of the soil tested showed significant varia

tion except for soil pH (Table 2) and EC which ranged from 4.6 to 4.9 and

0.045 dSm- 1 to 0.127 dSm- l respectively.

1.2.2 Organic carbon

Soil organic carbon status of seedlings grown in corr dust was

significantly higher (1.54 %) than the rest, closely followed by control (1.51 %)

which again was statistically superior to all other treatments. The lowest soil organic

carbon status was recorded by seedlings grown in soil + sand + FYM.
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Table 2. Soil chemical properties (0-15 cm soil layer) under Ailanthus triphysa seedlings
at the end of the study period

-------------------------------------------------------------------------------------------------------------
Availa- Availa-

Treatment pH EC OC ble P ble K Total Total Total
(dSI-1) (%) (ppI) (ppl) N (%) P(%) K (%)

-------------------------------------------------------------------------------------------------------------

Soil alone 4.6 0.051 1.514 4.760 225.00 0.364 0.055 0.550

Soil t sand 4.9 0.045 1.143 9.180 138.33 0.392 0.053 0.375

Soil tsand+FYH 4.6 0.127 0.867 35.020 133.33 0.227 0.062 0.325

Soil+sand+sow dust 4.5 .0.083 1.076 9.520 237.50 0.284 0.049 0.525

Soil+sand+coir dust 4.6 0.066 1.314 13.600 187.50 0.279 0.057 0.450

Soil 2/3 : FYM 1/3 4.6 0.069 1.002 37.400 158.33 0.196 0.063 0.325

Soil 2/3 : saw dust 1/3 4.5 0.082 1.371 5.100 175.00 0.258 0.046 0.425

Soil 2/3 : coir dust 1/3 4.7 0.054 1.543 6.460 229.16 0.335 0.049 0.500
-------------------------------------------------------------------------------------------------------------
SEmi 0.1536 0.0392 0.0736 0.4026 29.3521 0.0156 0.0002 0.0120

CD(0.05) NS NS 0.223 1.220 88.94 0.047 0.0006 0.036
-------------------------------------------------------------------------------------------------------------



1.2.3 Nitrogen

Different rooting media produced significant influence on the percentage

of total N. Highest content was observed in soil + sand followed by soil alone and

soil + coir dust. The least concentration was noticed in soil + FYM alone and soil

+ sand + FYM.

1.2.4 Phosphorus

Both available and total P was significantly higher in soil + FYM and in

soil + sand + FYM. Soil + saw dust and soil + sand + saw dust was the most

inferior medium with respect to P content. The rest of the treatments were

intermediate with this aspect.

1.2.5 Potassium

As regards to K, highest concentration was found in soil + sand + saw

dust followed by soil + coir dust and soil alone. The least concentration was noticed

in soil + sand + FYM.

2 Albizia falcataria

2.1 Biometric observations

2.1. 1 Shoot length

Highly significant differences were observed in the shoot length of

Albizia at 90 DAS when grown in eight different types of rooting media (Fig. 6).

Rooting media containing soil, sand and FYM 1/3 each and soil and FYM in the

ratio of 2/3 and 1/3 gave rise to largest increase in shoot length. Soil and saw dust in

the ratio of 2/3 and 1/3 each and soil and coir dust in the ratio of 2/3 and 1/3 each
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significantly reduced the shoot length. The other treatments did not have any

influence.

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to 47 per cent increase in the shoot length of Albizia compared to control. Soil and

saw dust in the ratio of 2/3 and 1/3 and soil and coir dust in the ratio of 2/3 and 1/3

resulted in significant reduction in the shoot length compared to the control. The

other treatments did not have any influence.

At 270 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to largest increase (62%). Soil and FYM in the ratio of 2/3 and II3 each increased

the shoot length by 55 per cent compared to the control. Soil and saw dust in the

proportion of 2/3 and 1/3 and soil and coir dust in the proportion of 2/3 and I/3

resulted in significant reduction in the shoot length of Albizia compared to the

control. The other treatments did not have any influence.

2.1.2 Root length

At 90 DAS, the root length of Albizia was longest when grown in the

rooting medium of soil, sand and FYM in the proportion of 1/3 each (Fig. 7). This

was closely followed by the seedlings grown in the rooting medium of soil and FYM

in the ratio of 2/3 and 1/3 each and soil alone. All the other treatments were

significantly inferior.

Root length of Albizia was not significant affected at 180 DAS and at

270 DAS by the different rooting media.



2.1.3 Number of leaves

At 90 DAS and at 180 DAS, the rooting media did not have any

significant effect on the number of leaves (Fig. 8).

At 270 DAS, significant differences were observed in the number of

leaves of Albizia. Largest increase in the number of leaves was found in the rooting

medium of soil and coir fibre in the ratio of 2/3 and 1/3 each. Rest of the treatments

did not have any influence on the number of leaves.

2. 1.4 Collar diameter

Rooting media significantly influenced the collar diameter of Albizia

seedlings (Fig. 9). At 90 DAS, soil, sand and FYM in the proportion of 1/3 each

and soil and FYM in the ratio of 2/3 and 1/3 each resulted in highly significant

increase in the collar diameter. On an average this increase was 88 per cent more

compared to the control. All the other treatments were on par compared to the

control.

Rooting media did not have any significant effect on the collar diameter

of Albizia seedlings at 180 DAS.

At 270 DAS, the rooting medium of soil and saw dust in the ratio of 2/3

and 1/3 significantly reduced the collar diameter of Albizia seedlings. Other treat

ments did not have any effect.

2. 1.5 Shoot dry weight

At 90 DAS, the rooting media of soil, sand and FYM in the proportion
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of 1/3 each, and soil and FYM in the ratio of 2/3 and 1/3 each gave rise to largest

increase in shoot dry weight of Albizia. The other rooting media did not have any

influence on the shoot dry weight of Albizia (Table 3).

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each more

than doubled the shoot dry weight of Albizia compared to control. The remaining

treatments did not have any influence on the shoot dry weight.

At 270 DAS, soil, sand and FYM in the proportion of 1/3 each, and soil

and FYM in the ratio of 2/3 and 1/3 each significantly increased the shoot dry

weight by about 85 per cent compared to the control. The remaining treatments did

not have any influence.

2.1.6 Root dry weight

At 90 DAS, the rooting medium of soil and FYM in the ratio of 2/3 and

1/3 each gave rise about nine times increase in the root dry weight compared to the

control. The other rooting media did not have any influence on the root dry weight

(Table 3).

At 180 DAS and 270 DAS, the rooting media did not have any influence

on the root dry weight of Albizia.

2.1.7 Leaf dry weight

Data pertaining to the influence of different rooting media on the leaf dry

weight of Albizia are given in Table 3. At 90 DAS, largest increase in leaf dry

weight was observed in the rooting media of soil and FYM in the proportion of 2/3

and 1/3 each, the increase being in the order of four times compared to the control.



Table 3. Growth characters of albizia seedlings at different periods as affected by
the rooting medium

------------------------------------------------------------------------------------------------------------------------------------------
Shoot dry weight Root dry weight Leaf dry weight Root:Shoot ratio

(g) (g) (g)
Rooting medium ------------------------- ----------------------- ------------------------ -------------------------

90 180 270 90 180 270 90 180 270 180 270
(Days after sowing)

------------------------------------------------------------------------------------------------------------------------------------------
Soil alone 0.19 6.15 11.16 0.07 1.51 4.08 0.46 5.91 4.84 0.30 0.29

Soil +sand 0.20 7.12 12.17 0.05 1.92 3.68 0.37 8.83 7.91 0.38 0.28

Soil +sand +FYM 1.43 14.19 20.34 0.30 2.68 4.64 1.61 10.41 3.78 0.14 0.15

Soil+sand +saw dust 0.21 3.87 9.08 0.07 1.02 3.50 0.56 5.76 3.14 0.27 0.32

Soil +sand +coir dust 0.34 7.64 13.55 0.08 1.63 4.39 0.50 6.85 5.40 0.23 0.28

Soil + FYM 1.45 10.11 20.98 0.67 2.06 4.62 2.38 8.31 3.44 0.18 0.14

Soil + saw dust 0.10 2.90 4.53 0.05 0.97 2.88 0.49 6.58 5.15 0.42 0.44

Soil + coir dust 0.19 4.33 8.29 0.09 1.66 3.42 0.72 8.87 8.41 0.44 0.35
------------------------------------------------------------------------------------------------------------------------------------------
SEm± 0.155 2.031 2.591 0.147 0.473 0.748 0.274 1.930 1.008 0.065 0.034

CD (0.05) 0.429 5.629 7.181 0.405 NS NS 0.762 NS 2.792 0.182 0.094
------------------------------------------------------------------------------------------------------------------------------------------

-fo



The rooting medium of soil, sand and FYM in the proportion of 1/3 each also

significantly increased the leaf dry weight by 2.5 times compared to control. The

other rooting media did not have any influence.

At 180 DAS, leaf dry weight was not influenced significantly hy

different rooting media. However, at 270 DAS, the rooting media of soil and sand

in the ratio of 2/3 and 1/3 each and soil and coir dust in the ratio of 2/3 and 1/3 each

gave rise to largest increase in the leaf dry weight compared to control. The other

treatments did not have any influence on the leaf dry weight of Albizia.

2. 1.8 Root : shoot ratio

Significant difference in the root : shoot ratio of Albizia seedlings was

observed both at 180 DAS and 270 DAS (Table 3). The rooting media containing

FYM resulted in lowest root: shoot ratio. Largest root: shoot ratio was observed in

the rooting media containing soil and either saw dust or coir dust in the ratio of 2/3

and 1/3 respectively.

2.2 Soil chemical characteristics

2.2.1 Soil pH and EC

Treatments do not differ significantly with respect to pH. As regards to

EC, soil + sand + FYM registered a high significant value (Table 4).

2.2.2 Organic carbon

With regard to organic carbon, the highest value was recorded by

seedlings grown in soil + saw dust. The second highest value was registered by soil

+ FYM and soil + sand + FYM.

4\



Table 4. Soil chemical properties (0-15 cm soil layer) under Albizia falcataria seedlings
at the end of the study period

-------------------------------------------------------------------------------------------------------------
Availa- Availa-

Treatment pH EC OC ble P ble K Total Total. Total
(dSI-1) (%) (ppI) (ppI) N(%) P (%) K (%)

----------.--------------------------------------------------------------------------------------------------

Soil alone 4.4 0.49 1.09 6.12 154.17 0.228 0.60 0.350

Soil + sand 4.6 0.053 0.76 3.40 83.33 0.153 0.05 0.275

Soil+sandt FYM 4.7 0.207 1.19 17.00 141.67 0.220 0.06 0.375

Soil+sand+saw dust 4.5 0.090 0.055 7.82 154.17 0.117 0.05 0.425

Soil+sand+coir dust 4.5 0.069 0.67 6.12 183.33 0.130 0.05 0.475

Soil 2/3 : FYK 1/3 4.6 0.068 1.20 8.05 179.17 0.235 0.06 0.400

Soil 2/3 : saw dust 1/3 4.5 0.086 1. 48 5.80 79.17 0.256 0.06 0.325

Soil 2/3 : coir dust 1/3 4.7 0.062 0.73 9.86 129.17 0.149 0.06 0.300
------------------------------------------------------------------------------------------------------------
SEI± 0.2014 0.0452 0.036 0.40 23.15 0.007 0.0002 0.010

CD(0.05) NS 0.137 0.109 1.21 70.14 0.022 0.0006 0.030
----------------------_._._--------------------------- --------------~----------------------------------------



2.2.3 Nitrogen

The highest N content was noted in the medium containing soil + saw

dust (0.26%). In other media, N content decreased in the order of FYM alone, soil

alone and soil + sand + FYM.

2.2.4 Phosphorus

The P content was the highest (17 ppm) for soil + sand + FYM. In the

case of the other treatments under study, all of them produced more or less similar

effects regarding the P content.

2.2.5 Potassium

Both total and available K were highest in the media containing soil +

sand + coir dust closely followed by FYM alone and soil + sand + saw dust. The

media containing soil + saw dust was the most inferior with this respect.

3 Casuarina equisetifolia

3. 1 Biometric observations

3.1.1 Shoot height

The observations on the effect of various treatments on the height of

Casuarina seedlings are illustrated in Fig. 10. The seedlings showed significant

differences due to treatment effect.

At 90 DAS, rooting media of soil and FYM in the ratio of 2/3 and 1/3

resulted in 163 per cent increase in seedling height compared to the control. Soil,

sand and FYM in the proportion of 1/3 each resulted in 129 per cent more height
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growth. Soil and coif fibre in the ratio of 2/3 and 1/3 resulted in 61 per cent more

height. The other rooting media did not have any influence.

The rooting media of soil, sand and FYM in the proportion of 1/3 each

and soil and FYM in the ratio of 2/3 and 1/3 each almost doubled the height of

Casuarina compared to the control at 180 DAS. The other treatments did not have

any influence.

At 270 DAS, soil, sand and FYM in the proportion of 1/3 each increased

the height of Casuarina seedlings by 65 per cent. Soil and FYM in the ratio of 2/3

and 1/3 each increased the height by 53 per cent. Rest of the rooting media did not

have any significant influence.

3. 1.2 Root length

Rooting media significantly influenced the root length of Casuarina

(Fig. 11). At 90 DAS, root length in soil, sand and FYM in the proportion of 1/3

each significantly increased the root length compared to the control. Soil and FYM

in the ratio of 2/3 and 1/3 also resulted in significant increase in the root length.

Rest of the rooting media did not have any influence.

However, at 180 DAS and 270 DAS, root length of Casuaria was not

significantly affected by the rooting media.

3.1.3 Number of needles

At 90 DAS, the number of needles of Casuarina increased by 168 per

cent when grown in the rooting medium of soil, sand and FYM in the proportion of

1/3 compared to the control (Fig. 12). Soil and FYM in the ratio of 2/3 and 1/3



increased the number of needles by 214 per cent. The other rooting media did not

have any influence.

At 180 DAS, the number of needles of Casuarina increased significantly

by 75 per cent when grown in soil, sand and FYM in the proportion of 1/3 each

while soil and FYM in the ratio of 2/3 and 1/3 increased the number of needles of

Casuarina by 49 per cent when compared to the control. The other treatments did

not have any significant effect.

At 270 DAS, the number of needles was not significantly influenced by

the rooting media.

3. 1.4 Collar diameter

Different rooring media significantly influenced the collar diameter of

Casuarina seedlings (Fig. 13). At 90 DAS, the rooting medium of soil, sand and

FYM in the proportion of 1/3 each and soil and FYM in the ratio of 2/3 and 1/3

each almost doubled the collar diameter compared to the control. Soil and coir fibre

in the ratio of 2/3 and 1/3 each also doubled the collar diameter. All the other treat

ments were on par compared to the control.

At 180 DAS, the rooting medium of soil, sand and FYM in the propor

tion of 1/3 each increased the collar diameter by 65 per cent and soil and FYM in

the ratio of 2/3 and 1/3 increased the collar diameter by 55 per cent. The other

treatments did not have any influence.

Similar results were obtained at 270 DAS also, though the magnitude of

difference was lesser.
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3. 1.5 Shoot dry weight

At 90 DAS, the rooting medium of soil and FYM in the ratio of 2/3 and

1/3 gave rise to largest increase in the shoot dry weight of Casuarina, this being

about six times over the control (Table 5). Soil, sand and FYM in the proportion of

1/3 each also resulted in about 3 times increase over control. The other rooting

media did not have any influence on the shoot dry weight of Casuarina.

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each

signiticantly increased the shoot dry weight by 304 per cent compared to the control.

Soil and FYM in the ratio of 2/3 and 1/3 increased the shoot dry weight by 231 per

cent. The other rooting media did not have any influence.

At 270 DAS, the rooting medium of soil and FYM in the proportion of

2/3 and 1/3 each significantly increased the shoot dry weight by 47 per cent

compared to the control. The remaining rooting media did not have any influence on

the shoot dry weight of Casuarina.

3. 1.6 Root dry weight

At 90 DAS, the rooting medium of soil, sand and FYM in the proportion

of 1/3 each and soil and FYM in the ratio of 2/3 and 1/3 each gave rise to 175 per

cent more increase in the root dry weight compared to control. The other rooting

media did not have any influence on the root dry weight of Casuarina (Table 5).

At 180 DAS, the rooting medium of soil and FYM in the ratio of 2/3

and 1/3 each gave rise to three fold increase increase in the root dry weight

compared to the control. Soil, sand and FYM in the proportion of 1/3 each gave rise



Table 5. Growth characters of casuarina seedlings at different periods as affected
by the rooting medium

1+7

..

Rooting medium Shoot dry weight (g) Root dry weight (g)
-------------------------------- ------------------------------

90 180 270 90 180 270
(Days after sowing)

--------------------------------------------------------------------------------------------------------------

Soil alone 0.06 1.45 4.16 0.02 0.22 0.84

Soil t sand 0.07 1.91 3.77 0.02 0.26 0.69

Soil I sand + FYM 0.25 5.86 5.90 0.05 0.55 0.97

Soil t sand + saw dust 0.06 1.51 3.75 0.02 0.25 0.82

Soil t sand + coir dust 0.05 1.70 4.02 0.01 0.26 0.73

Soil + FYM 0.43 4.80 6.13 0.06 0.70 0.86

Soil -I- saw dust 0.07 1.33 1.36 0.02 0.31 0.88

Soil t coir dust 0.15 1.21 3.58 0.02 0.27 0.85
--------------------------------------------------------------------------------------------------------------
SEml. 0.065 0.712 1.007 0.011 0.087 0.235

CD (0.05) 0.168 1.973 2.789 0.029 0.243 NS



to 150 per cent increase in dry weight compared to the control. The remaining

treatments did not have any influence on the root dry weight of Casuarina.

The root dry weight was not significantly influenced at 270 DAS by any

of the rooting media.

3.2 Soil chemical characteristics

3.2.1 pH and EC

Rooting media treatments did not differ in their effect on soil pH.

Regarding EC, soil + sand + FYM produced a significantly high value followed by

soil + sand. No other medium produced any significant different (Table 6).

3.2.2 Organic carbon

Rooting media containing soil + saw dust recorded significantly higher

values (1. 51 %) followed by soil + coir dust (1.49 %). The lowest percentage of

organic carbon was registered by soil + sand + FYM 1/3 each and soil (2/3) and

FYM (1/3).

3.2.3 Nitrogen

With regard to the N concentration, rooting media containing soil + coir

dust recorded the highest percentage. This was followed by soil (2/3) + saw dust

(1/3) and soil + sand. The media that exhibited the lowest N content was soil +

sand + FYM 1/3 each and soil 2/3 + FYM 1/3.

3.2.4 Phosphorus

Considering the P content, soil + sand + FYM recorded a highly
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Table 6. Soil chemical properties (0-15 cm soil layer) under Casuarina equisetifolia seedlings
at the end of the study period

-------------------------------------------------------------------------.-----------------------------------
Availa- Availa-

Treatment pH EC OC ble P ble K Total Total Total
(dSm-1) (%) (ppm) (ppm) N(%) P (%) K(%)

---------------------------------------------.--------.-.----------------------------------------------------

Soil alone 4.5 0.083 1.11 9.18 75.00 0.227 0.032 0.225

Soil + sand 4.6 0.101 1. 33 5.78 87.50 0.256 0.048 0.250

Soil + sand + FYM 4.6 0.211 1.07 40.12 145.83 0.192 0.060 0.400

Soil + sand + saw dust 4.5 0.098 1.07 7.48 191.67 0.209 0.034 0.450

Soil + sand + coir dust 4.6 0.061 1.15 6.46 166.67 0.212 0.036 0.400

Soil + FYM 4.7 0.070 1.09 8.50 150.00 0.194 0.057 0.400

Soil + saw dust 4.5 0.084 1.51 5.10 120.83 0.265 0.032 0.325

Soil + coir dust 4.5 0.076 1.49 4.76 150.00 0.298 0.031 0.300
.._-----------------------------------------------------------------------------------------------------------
SEIl± 0.1817 0.0124 0.035 0.4018 32.785 0.006 0.0006 0.0116

CD(0.05) NS 0.037 0.106 1.217 99.34 0.019 0.0018 0.035
-------------------._._--------------------------------------------------------------------------------------



..

signiticant value. This was 4.5 times higher than the control. The P content of all

other media were less than that of control.

3.2.5 Potassium

The concentration of K due to different growing media showed marked

variability. Highest content was noticed in soil + sand + saw dust. The second

highest was recorded by soil + sand + coir dust. All the media were superior to

control with respect to K content.

4 GmelilUl alborea

4.1 Biometric observations

4. 1.1 Shoot length

Rooting media significantly intluenced the shoot length of Gmelina (Fig.

14).

At 90 DAS, soil, sand and FYM in the proportion of 1/3 each increased

the shoot length of Gmelina by more than three times compared to the control. The

remaining three treatments were on par with the control.

At 180 DAS, the five rooting media tried did not have any intluence on

the shoot length of Gmelina. However, at 270 DAS, all the other four rooting media

tried significantly intluenced the shoot length of Gmelina when compared to the

control. The largest increase (61 %) was observed in the rooting medium of soil,

sand and FYM in the proportion of 1/3 each .
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4. 1.2 Root length

At 90 DAS and 270 DAS, the root length of Gmelina was significantly

influenced by the rooting media tried (Fig. 15). Soil, sand and FYM 1/3 each was

the superior medium at these stages.

4.1.3 Collar diameter

Data pertaining to the influence of different rooting media on the collar

diameter of Gmelina are given in Fig.I6. At 90 DAS, largest collar diameter of

Gmelina was observed in the rooting medium of soil, sand and FYM in the

proportion of 1/3 each. This was 108 per cent more compared to the control. The

remaining three rooting media were on par compared to the control.

Collar diameter of Gmelina was not significantly influenced by the

different rooting media at 180 DAS. At 270 DAS, the best medium with respect to

this was soil, sand and saw dust.

4.1.4 Number of leaves

At 90 DAS, 180 DAS and 270 DAS, the number of functioning leaves

was not significantly influenced by the different rooting media (Fig. 17).

4. 1.5 Shoot dry weight

Data pertaining to the influence of different rooting media on the shoot

dry weight of Gmelina are given in Table 7. At 90 DAS, maximum shoot dry

weight was observed in the rooting medium of soil, sand and FYM in the proportion

SI
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of 1/3 each. This was 108 per cent more compared to the control. The remaining

three rooting media were on par compared to the control.

At 180 DAS, the five rooting media tried did not have any influence on

the shoot dry weight of Gmelina. However, at 270 DAS, soil, sand and saw dust in

the proportion of 1/3 each significantly increased the shoot dry weight compared to

the control. The other three treatments did not have any influence.

4.1.6 Root dry weight

Data pertaining to the influence of different rooting media on the root

dry weight of Gmelina are given in Table 7. At 90 DAS, the rooting media of soil,

sand and FYM in the proportion of 1/3 each increased the root dry weight by 3.5

times compared to the control. But at 180 DAS and 270 DAS no significant

difference was noticed between the treatments.

4.1.7 Leaf dry weight

At 90 DAS, 4.5 times increase lD leaf dry weight of Gmelina was

observed due to the rooting medium of soil, sand and FYM in the proportion of 1/3

each compared to the control. Rest of the rooting media treatments were not

effective in influencing the leaf dry weight compared to the control.

4. I .8 Root : shoot ratio

Data pertaining to the influence of different rooting media on the root:

shoot ratio of Gmelina are given in Table 7. At 180 DAS, the different rooting

media had no significant influence on the root: shoot ratio of Gmelina. However, at

270 DAS, root: shoot ratio was significantly influenced by the rooting media



Table'. Growth characters of gmelina seedlings at different periods as affected
by the rooting medium

Shoot dry weight Root dry weight Leaf dry weight Root:Shoot ratio
(g) (g) (g)

Rooting medium ----------------------- -------------------- ----------------------- ---------------------------
90 180 270 90 180 270 90 180 270 180 270

(Days after sowing)
------------------------------------------------------------------------------------------------------------------------------------------

Soil alone 0.80 26.02 23.05 0.25 8.57 19.26 1.41 15.23 2.47 0.20 0.24

Soil+sand 0.45 23.64 28.18 0.15 6.34 11.75 1.35 16.13 2.36 0.18 0.16

Soil+sand +FYM 5.30 24.59 52.41 1.13 5.73 14.66 7.77 8.25 4.67 0.14 0.10

Soil +sand+saw dust 0.34 19.27 88.86 0.20 4.64 33.24 1.14 11.63 10.88 0.15 0.18

Soil+sand +coir dust 0.42 20.11 42.68 0.16 3.70 16.46 1.32 9.14 3.67 0.15 0.15

0.834 3.868 15.244 0.204 1.208 6.433 1.539 2.892 2.449 0.021SEm±

CD(0.05) 2.310 NS 42.253 0.566 3.34 17.82 4.266 NS 6.78 NS

0.018

0.051



treatments. Compared to the control, all other rooting media treatments

significantly reduced the root: shoot ratio of Gmelina, largest reduction being

noticed in the case of soil, sand and FYM in the proportion of 1/3 each.

4.2 Soil chemical characteristics

4.2.1 pH and EC

Different rooting media treatments do not differ significantly in the case

of soil pH and electrical conductivity (Table 8).

4.2.2 Organic carbon

Soil + sand + FYM recorded the highest organic carbon (1.25 %)

followed by soil + sand + saw dust. The lowest percentage was noticed in soil +

sand.

4.2.3 Nitrogen

With regard to total N content, soil + sand + FYM registered the

maximum prcentage (0.21 %) compared to other media. The lowest content was

shown by the media, soil + sand.

4.2.4 Phosphorus

Both available and total P showed a simiiar trend as in the case of N.

4.2.5 Potassium

With respect to K content, the media that produced a high significant

value was soil + sand + FYM. Second highest value was recorded by soil + sand

+ coir dust. The other two rooting media were on par with the control.



Table 8. Soil chemical properties (0-15 cm soil layer) under Gmelina alborea seedlings
at the end of the study period

---------------------------------.----------------.---------------------------_.-..--------------------------
Availa- Availa-

Treataent pH EC OC ble P ble K Total Total Total
(dSI-1l (tl (ppil (ppll N(tl p (tl K (tl

---._------.-----------------------------------------------------------------------------------------------_.-

Soil alone 4.6 0.067 0.876 4.42 133.33 0.175 0.035 0.350

Soil + sand 4.5 0.079 0.733 6.46 150.00 0.144 0.039 0.375

Soil +sand + FYM 4.7 0.083 1.248 10.20 254.17 0.206 0.053 0.600

Soil + sand + saw dust 4.4 0.063 0.914 6.80 154.17 0.183 0.045 0.400

Soil + sand + coir dust 4.5 0.049 0.867 6.46 204.17 0.173 0.048 0.475
-------------------------------------------------------------------------------------------------------------
SEmi 0.1143 0.0319 0.0447 0.0878 13.913 0.009 0.0002 0.0065

CD(0.05) IS NS 0.146 0.286 45.35 0.029 0.0006 0.021
-----------------------------------------------------------------------------------------------------------_.-



5 Swietenea macrophylla

5. 1 Biometric observations

5. I . I Shoot length

Rooting media significantly influenced the shoot length of Mahogany

(Fig. 18).

At 90 DAS, soil and FYM in the ratio of 2/3 and 1/3 each gave rise to

the highest increase of 63 per cent in height growth compared to the control. This

was followed by the rooting media of soil, sand and FYM in the proportion of 1/3

each, resulting in 62 per cent increase. Another effective rooting media was soil and

coir dust in the ratio of 2/3 and 1/3 (23%). The other rooting media did not have

any influence on the height growth of Mahogany.

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to the largest increase (67%) of shoot length. The next best treatment was soil and

FYM in the ratio of 2/3 and 1/3 each, which gave rise to 41 per cent increase in

shoot length compared to control. The other rooting media did not have any

influence.

At 270 DAS, soil, sand and FYM in th~ proportion of 1/3 each resulted

in an increase in shoot length of 24 per cent compared to the control. Soil and FYM

in the ratio of 2/3 and 1/3 also significantly increased (20%) the height growth. Soil

and saw dust in the ratio of 2/3 and 1/3 resulted in a decrease in shoot length

compared to the control. Rest of the treatments did not have any influence on the

height.
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5.1.2 Root length

Data pertaining to the influence of different rooting media on the root

length of Mahogany are given in Fig.19. Soil (2/3) : saw dust (1/3), soil (2/3) :

FYM (1/3) and soil alone recorded the highest mean value at 90, 180 and 270 DAS

respectively.

5.1.3 Leaf number

Rooting media significantly influenced the number of functional leaves of

Mahogany seedlings (Fig. 20).

At 90 DAS, soil, sand and FYM in the proportion of 1/3 each resulted in

the highest number of functional leaves. Soil and FYM in the ratio of 2/3 and 1/3

each also resulted in significant increase in the number of functional leaves. The

remaining treatments did not have any influence.

The different rooting media did not have any influence on the number of

functional leaves of mahogany at 180 DAS. Eventhough significant differences were

found in the number of functional leaves due to the different rooting media at 270

DAS, the differences were erratic.

5. 1.4 Collar diameter

Rooting media significantly influenced the collar diameter of Mahogany

seedlings (Fig. 21).

At 90 DAS, significant increase in the collar diameter was observed due

to rooting media of soil, sand and FYM in the proportion of 1/3 each, soil and FYM
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in the ratio of 2/3 and 1/3 each, soil and saw dust in the ratio of 2/3 and 1/3 each

and soil and coir dust in the ratio of 2/3 and 1/3 each, compared to the control. The

differences among these different rooting media were on par. The remaining three

rooting media treatments did not have any influence on the collar diameter.

At 180 DAS, largest increase in the collar diameter (57 %) was observed

in the rooting medium of soil, sand and FYM in the proportion of 1/3 each

compared to the control. Soil and FYM in the ratio of 2/3 and 1/3 each also

increased the collar diameter by 25 per cent. The other treatments did not have any

influence.

At 270 DAS, no significant difference 10 the collar diameter was

observed due to any of the rooting media treatments.

5.1.5 Shoot dry weight

Data pertaining to the influence different rooting media on the shoot dry

weight of mahogany are given in Table 9. Significant increase in the shoot dry

weight was observed at 90 DAS due to soil, sand and FYM in the proportion of 1/3

each and soil and FYM in the ratio of 2/3 and 1/3 each. The other treatments did not

have any influence.

At 180 DAS, shoot dry weight increaSed by about 3 times in. soil, sand

and FYM in the proportion of II3 each compared to the control. The rooting

medium of soil and FYM in the ratio of 2/3 and 1/3 each increased the shoot dry

weight of Mahogany by 137 per cent compared to the control. Shoot dry weight was

not significantly increased by the rest of rooting media treatments.



Soil, sand and saw dust recorded the highest mean value at 270 DAS.

5.1.6 Root dry weight

At 90 DAS, root dry weight was not significantly influenced by any of

the rooting media treatments.

At 180 DAS, largest root dry weight was observed in the rooting

medium of soil, sand and FYM in the proportion of 1/3 each. Soil and FYM in the

proportion of 2/3 and 1/3 each significantly increased the root dry weight compared

to the control. The root dry weight was not significantly influenced by rest of the

rooting media treatments. At 270 DAS soil, sand and saw dust recorded the highest

value (Table 9).

5. 1.7 Leaf dry weight

At 90 DAS, the rooting medium of soil, sand and FYM in the proportion

of 1/3 each gave rise to 139 per cent increase in the leaf dry weight compared to the

control. Soil and FYM in the proportion of 2/3 and 1/3 each also gave rise to 130

per cent increase in leaf dry weight. The remaining treatments did not have any

influence on leaf dry weight. At 180 DAS, the rooting medium of soil, sand and

FYM in the proportion of 1/3 each gave rise to 167 per cent leaf dry weight

compared to control. Soil and FYM in the ratio of 2/3 and 1/3 each also increased

the leaf dry weight by 104 per cent. Rest of the rooting media did not have any

influence on leaf dry weight of mahogany.

AT 270 DAS, significant differences in leaf dry weight were observed.

However, the differences were erratic.



Table 9 Growth characters of mahogany seedlings at different periods as affected
by the rooting medium

---------------------------------------------------------------------------------------------------------------------------------
Shoot dry weight(g) Root dry weight(g) Leaf dry weight(g) Root: shoot

ratio
Rooting medium ------------------------- ----------------------- ------------------------ --------------------

90 180 270 90 180 270 90 180 270 180 270
(Days after sowing)

---------------------------------------------------------------------------------------------------------------------------------

Soil alone 0.47 2.42 9.12 0.22 0.79 2.87 0.86 3.67 6.09 0.34 0.36

Soil + sand 0.54 2.84 10.01 0.22 0.77 3.38 0.86 4.60 8.09 0.33 0.29

Soil +sand+FYM 0.99 10.28 11.67 0.23 1.98 3.03 2.06 10.13 7.12 0.21 0.23

Soil +sand+saw dust 0.46 2.60 12.67 0.15 0.67 4.50 0.52 3.66 10.78 0.30 0.32

Soil +sand +coiT dust 0.46 3.54 6.91 0.18 0.78 2.40 0.76 4.45 6.13 0.28 0.28

Soil + FYM 0.92 5.74 10.43 0.24 1.59 3.07 1.98 7.50 8.22 0.25 0.22

Soil + saw dust 0.61 2.72 5.48 0.28 0.93 1.97 1.13 4.16 3.82 0.26 0.37

Soil + coiT dust 0.58 3.10 5.62 0.21 0.95 1.56 1.18 4.25 3.90 0.29 0.30
----------------------------------------------------------------------------------------------------------------------------------
SEm± 0.086 1.164 1.913 0.0280.238 0.629 0.199 1.076 1.364 0.024 0.026

eD(0.05) 0.237 3.223 5.299 NS 0.659 1.742 0.551 2.980 3.780 0.065 0.072
----------------------------------------------------------------------------------------------------------------------------------



5. 1.8 Root : shoot ratio

At 180 DAS, root: shoot ratio of mahogany was significantly influenced

by the different rooting media treatments (Table 9). Soil, sand and FYM in the ratio

of 2/3 and 1/3 each significantly reduced the root: shoot ratio. Significant reduction

was observed in the case of soil and saw dust in the ratio of 2/3 and 1/3 each.

Largest reduction was in the case of soil, sand and FYM in the proportion of 1/3

each. Rest of the rooting media treatment were not effective.

At 270 DAS, root: shoot ratio was significantly influenced by the

different rooting media treatments. Soil, sand and FYM in the proportion of 1/3

each and soil and FYM in the ratio of 2/3 and 1/3 significantly reduced the root:

shoot ratio compared to the control.

5.2 Soil chemical characteristics

5.2.1 pH and EC

The influence of rooting media on soil pH and EC were insignificant in

this species (Table 10).

5.2.2 Organic carbon

The highest percentage of organic carbon was noticed in the rooting

media containing Soil (2/3) : saw dust (I/3) followed by soil (1/3) + FYM (1/3)

and soil (1/3) + coir dust (1/3). Soil + sand + FYM (1/3) each registered the

lowest percentage of organic carbon.

b\



•

Table 10. Soil chemical properties (0-15 cm soil layer) under Swietenea macrophyl/a seedlings
at the end of the study period

-----------------------------------------------._--------------------------.--------------_._----------------
Availa- Availa-

Treatlent pH EC OC ble P ble K Total Total Total
(dS;-l) (%) (pp;) (pp;) N (%) P (%) K (%)

--.~-------------------------------------------------- ---.-------_ .._----------------.------------------------

Soil alone 4.2 0.063 0.743 6.12 216.67 0.138 0.052 0.525

Soil + sand 4.9 0.056 0.762 10.88 279.17 0.134 0.056 0.725

Soil+sandtFYM 4.7 0.073 0.552 42.50 266.67 0.106 0.087 0.625

Soiltsand+saw dust 4.6 0.086 0.0543 5.78 150.00 0.109 0.048 0.350

SOll+sand+coir dust 4.6 0.100 0.876 7.82 154.17 0.151 0.050 0.375

Soil 2/3 : PYM 1/3 4.5 0.067 1.076 40.80 187.50 0.189 0.084 0.375

Soil 2/3 : saw dust 1/3 4.6 0.084 1.305 5.44 87.50 0.266 0.032 0.325

Soil 2/3 : coir dust 1/3 4.8 0.074 1.019 6.46 125.00 0.192 0.042 0.400
-------------------------------------------------------------------------------------._.--------------------
SElI± 0.1651 0.0735 0.0534 0.4031 19.488 0.010 0.0002 0.0051

CD(0.05) liS NS 0.1618 1.221 59.05 0.033 0.0006 0.015
-------------------------~---~ .._---_._-------------.--------------------------------------._--.-------------



5.2.3 Nitrogen

With regard to N content almost a similar trend as in the case of organic

carbon was noticed.

5.2.4 Phosphorus

Highest P content was found with the medium containing soil + sand +

FYM (1/3) each and soil (2/3) + FYM (1/3). This was 7 times higher compared to

control. The magnitude of the difference between other treatments were very nar-

row.

5.2.5 Potassium

Among the eight rooting media tried, soil + sand produced the highest

K content followed by soil + sand + FYM and soil alone. The rooting media

containing soil 1/3 : FYM (1/3) also produced significant effect on K. The rest of

the treatments were insignificant in this aspect.

6 Tectona grandis

6. 1 Biometric observations

6. 1.1 Shoot length

At 90 DAS, when the rooting medium of soil, sand and FYM in the

proportion of 113 each increased the shoot length by about 3.6 times compared to

control an~ the rooting medium of soil and FYM in the ratio of 2/3 and 1/3

increased the shoot length by about five times. The other five rooting media did not

have any significant influence (Fig. 22).
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At 180 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to 154 per cent increase in the shoot length of teak compared to the control. The

rooting media of soil and FYM in the ratio of 2/3 and 1/3 each resulted in 54 per

cent increase in shoot length compared to the control. The remaining treatments did

not have any influence.

At 270 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to largest increase in shoot length (78 %) compared to the control. Soil and FYM in

the ratio of 2/3 and 1/3 each significantly increased the shoot length by 51 per cent.

The other five rooting media did not have any significant influence.

6. 1.2 Root length

Data pertaining to the influence of different rooting media on the root

length of Teak are given in Fig.23. The different rooting media did not have any

influence on the root length of teak at any of the stages of observation.

6.1.3 Number of leaves

Rooting media significantly influenced the number of functional leaves of

teak (Fig. 24). Surprisingly, a decrease in the number of functional leaves was

observed at 90 DAS in the rooting media of soil, sand and FYM in the proportion of

1/3 each compared to the control. This may be either due to poor sampling or due to

leaf shedding on account of its deciduous character.

At 180 DAS and 270 DAS, the number of leaves was not significantly

affected by the different rooting media.
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6. 1.4 Collar diameter

At 90 DAS, highly significant response was obtained in the collar

diameter of teak due to the effect of different rooting media (Fig. 24). Soil and

FYM in the ratio of 2/3 and 1/3 each gave rise to 162 per cent increase compared to

the control. The next best was the rooting medium of soil, sand and FYM in the

proportion of 1/3 each which gave rise to 113 per cent increase. Soil and coir dust in

the ratio of 2/3 and 1/3 each also increased the collar diameter significantly. The

remaining treatments were not effective in increasing the collar diameter.

At 180 DAS, soil and saw dust in the ratio of 2/3 and 1/3 each

significantly reduced the root collar diameter compared to the control. The other

rooting media did not have any influence. At 270 DAS, the rooting media did not

have any influence on the collar diameter of teak.

6. 1.5 Shoot dry weight

Data pertaining to the influence of different rooting media on the shoot

dry weight of teak are given in Table 11.

At 90 DAS, soil and FYM in the ratio of 2/3 and 1/3 each gave rise to

twenty fold increase in the shoot dry weight of te~k compared to the control. Soil,

sand and FYM in the proportion of 1/3 each resulted in about 14 times increase in

the shoot dry weight compared to the control. The remaining five rooting media did

not have any significant influence on the shoot dry weight of teak.

At 180 DAS, soil, sand and FYM in the proportion of 1/3 each gave rise

to about five times increase in the shoot dry weight of teak compared to the control.



Table ft. Growth characters of Teak seedlings at different periods as affected
by the rooting medium

----------------------------------------------------------------------------------------------------------------------------
Shoot dry weight Root dry weight Leaf dry weight Root: shoot

(g) (g) (g) ratio
----------------------- ---------------------- ----------------------- -----------------

Rooting medium 90 180 270 90 180 270 90 180 270 270
(Days after sowing)

---------------------------------------------------------------------------------------------------------------------------

Soil alone 0.25 2.24 1.37 0.31 3.82 4.11 0.88 5.54 0.33 0.88

Soil+sand 0.28 3.56 1.79 0.36 5.21 4.97 0.70 7.03 0.49 0.91

Soil +sand +FYM 3.45 13.21 2.65 1.11 10.58 5.00 5.94 12.62 1.00 0049

Soil +sand +saw dust 0.24 1.93 2.02 0.28 3.60 8.77 0.82 3.95 0.47 0.87

Soil+sand +coir dust 0.32 3.22 1.20 0.25 4.67 5.27 0.90 6.09 0041 0.70

Soil + FYM 5.03 5.19 2.55 2.43 8.00 5.07 7.95 7.24 0.51 0.61

Soil + saw dust 0.26 1.75 2.86 0.55 3.87 5.77 1.12 4.28 0.72 1.07

Soil + coir dust 0.38 3.18 1.61 0.73 5.63 5.56 1.77 6.93 0.45 1.17
---------------------------------------------------------------------------------------------------------------------------
SEm± 00481 2.165 0.414 0.275 1.719 1.211 0.717 2.291 0.201 0.106

CD (0.05) 1.332 5.999 1.147 0.761 4.761 3.354 1.988 6.346 0.556 0.293



The remaining six rooting media did not have any influence on the shoot dry weight

of teak.

At 270 DAS, soil and saw dust in the ratio of 2/3 and 1/3 each resulted

lfi 108 per cent increase in the shoot dry weight when compared to the control.

Rooting medium of soil, sand and FYM in the proportion of 1/3 each also

significantly increased the shoot dry weight. Soil, sand and coir dust in the propor

tion of 1/3 each also significantly increased the shoot dry weight. All the other four

rooting media did not have any influence on the shoot dry weight of teak.

6.1.6 Root dry weight

At 90 DAS, the rooting medium of soil and FYM in the ratio of 2/3 and

1/3 each gave rise to about 7 times more root dry weight compared to the control

(Table 11). Soil, sand and FYM in the proportion of 1/3 each gave rise to 258 per

cent increase. The other rooting media did not have any significant influence. At 180

DAS soil, sand and FYM 1/3 each and at 270 DAS soil, sand and saw dust was

found superior when compared to the control.

6. 1.7 Leaf dry weight

At 90 DAS, the rooting medium of soil and FYM in the proportion of

2/3 and 1/3 each gave rise to the most significant increase in leaf dry weight result

ing an increase of 8 times compared to the control (Table 11). The next best was

soil, sand and FYM in the proportion of 1/3 each. The remaining five rooting media

had no significant influence on the leaf dry weight of teak.

67



At 180 DAS and 270 DAS, soil, sand and FYM 1/3 each produced a

signiticant effect on the leaf dry weight of teak.

6. I .8 Root : shoot ratio

Data pertaining to the influence of different rooting media on the

root:shoot ratio of teak seedlings are given in Table II. At 270 DAS, a highly

significant reduction in the root:shoot ratio of teak was observed due to the rooting

medium of soil, sand and FYM in the proportion of 1/3 each compared to the

control. The rest of the treatments were not effective in influencing the rootshoot

ratio of teak.

6.2 Soil chemical characteristics

6.2.1 pH and EC

The soil pH was not significantly influenced by any of the media. As

regard to EC, the only media that showed a significant difference was soil + sand +

coir dust (Table 12).

6.2.2 Organic carbon

Highest organic carbon content was shown by the rooting media

containing soil + sand + FYM and soil 1/3 + FYM 1/3. Also soil 2/3 + coir dust

1/3 produced high organic carbon content compared to control. The lowest was

noticed in soil + sand + saw dust.
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Table 12. Soil chemical properties (0-15 cm soil layer) under Tecrona grandis seedlings
at the end of the study period

-----------------------------.._-------------------------------------------------------------------------.---
Availa- Availa-

Treatment pH EC OC ble P ble K Total Total Total
(dSl-1) (%) (ppm) (pPI) N (%) P (%) K(%)

-------------------------------------------------------------------------------------------------------------

Soil alone 4.6 0.066 1.305 6.12 75.00 0.298 0.048 0.225

Soil + sand 4.7 0.089 1.143 6.80 129.17 0.266 0.052 0.300

Soil + sand + FYK 4.8 0.057 1.390 9.18 179.17 0.173 0.063 0.425

Soil + sand + saw dust 4.5 0.081 0.543 6.12 137.50 0.108 0.046 0.350

Soil + sand +coir dust 4.4 0.106 1.305 5.44 254.17 0.256 0.045 0.575

Soil + FYK 4.6 0.093 1.390 7.82 200.00 0.289 0.056 0.475

Soil + saw dust 4.5 0.102 1.124 5.10 108.33 0.212 0.042 0.350

Soil + coir dust 4.4 0.067 1.343 6.80 162.50 0.263 0.050 0.350
...---------------------.-------------------------------------------------------------------------------------

SEI! 0.1437 0.0157 0.0572 0.4005 22.788 0.011 0.0002 0.0102

CD(0.05) NS 0.047 0.1733 1.213 69.05 0.035 0.0006 0.031
.._-----------------------------------------------------------------------------------------------------------



6.2.3 Nitrogen

Control (soil alone) recorded the highest N content. Soil + sand + saw

dust registered the least N content followed by soil + sand + FYM.

6.2.4 Phosphorus

Significant increase in the concentration of both total and available P was

observed due to the roating media of soil + sand + FYM and soil 2/3 and FYM

1/3. No other media was superior to control with respect to available P.

6.2.5 Potassium

Regarding K concentration, soil + sand + coir dust recorded the highest

content followed by soil 2/3 + FYM 1/3. The superiority of other treatments were

in the order soil + sand + FYM, soil 2/3 + coir dust 1/3 , soil + sand + saw

dust, soil + sand, soil 2/3, saw dust 1/3 and soil alone.

7 Valeria indica

7. 1 Biometric observations

7. 1.1 Shoot length

The height of vateria was not significantly affected by the different

rooting media tried at 90 DAS and 180 DAS. But at 270 DAS, the rooting medium

of soil and saw dust in the ratio of 2/3 and 1/3 drastically reduced the shoot length.

Another rooting medium of soil and sand in the ratio of 2/3 and 1/3 each also

resulted in reduction of shoot length by 312 per cent compared to the control. All

the other rooting media did not have any influence on the height growth of vateria.
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7. 1.2 Root length

The root length of vateria was not significantly influenced by the

different treatments at 90 DAS and 180 DAS. At 270 DAS, the rooting medium of

soil and sand in the proportion of 2/3 and 1/3 each significantly reduced the root

length by 207 per cent compared to control. All the remaining treatments have no

significant influence on the root length of vateria.

7. 1.3 Leaf number

The different rooting media did not significantly affect the number of

functional leaves in vateria for the observation taken 180 DAS (Table 13). Soil 2/3

: FYM 1/3 and soil alone produced the maximum number of leaves at 90 and 270

DAS respectively.

7. 1.4 Collar diameter

Data pertaining to the influence of different rooting media on the collar

diameter of vateria are given to Table 13. At 90 DAS, collar diameter of vateria was

not significantly affected by the different rooting media. Even though, significant

differences were found in the collar diameter of vateria at 180 and 270 DAS due to

the different treatments tried, the results were erratic.

7. 1.5 Shoot dry weight

Soil 2/3 + FYM 1/3 and soil, sand, saw dust 1/3 each recorded

highest mean values at 90 and 270 DAS respectively (Table 14).
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Table 13. Growth chc}racters of vateria seedlings at different periods as affected by the
rooting medium

------------------------------------------------------------------------------------------------------------
No. of leaves Collar diameter (mm)

Rooting medium ----------------------------- -------------------------
90 180 270 90 180 270

(Days after sowing)
------------------------------------------------------------------------------------------------------------
Soil alone 13.11 20.00 19.56 6.89 8.43 8.60

Soil + sand 13.67 21.11 16.22 7.47 9.59 6.49

Soil+sand+FYM 14.56 19.89 12.56 7.56 7.34 6.84

Soil +sand+saw dust 13.22 20.00 14.89 6.98 7.87 8.24

Soil +sand+coir dust 12.78 22.44 19.22 7.32 8.42 7.47

Soil + FYM 15.78 21.11 16.78 7.56 7.31 7.20

Soil + saw dust 11.33 19.11 13.00 6.44 7.63 6.79

Soil + coir dust 13.33 18.44 17.89 7.00 7.66 7.37
------------------------------------------------------------------------------------------------------------
SEmi 0.984 1.408 1.884 0.388 0.472 0.514

CD (0.05) 2.725 NS 5.218 NS 1.308 1.423



At 180 DAS, the rooting media of soil and sand in the proportion of 2/3

and 113 each significantly increased the shoot dry weight by 92 per cent compared to

control. All the remaining treatments did not influence the shoot dry weight in

vateria.

7. 1.6 Root dry weight

The different rooting media tried did not influence the root dry weight in

vateria at 90 DAS, 180 DAS and 270 dAS (Table 14).

7. 1.7 Leaf dry weight

Data pertaining to the influence of different roots media on the leaf dry

weight of vateria are given in Table 14. At 90 DAS, 180 DAS and 270 DAS the

different rooting media did not significantly affect the leaf dry weight of vateria.

7.1 .8 Root : shoot ratio

Data pertaining to the influences of different rooting medium on the

root:shoot ratio of vateria are given in Table 14. At 180 DAS, the different rooting

media did not significantly influence the rootshoot ratio. At 270 DAS, root:shoot

ratio of vateria was largest due to soil and saw dust in the ratio of 2/3 and 1/3 each.

This was 50 per cent more compared to control, Rest of the rooting media treat

ments were not effective in influencing the rootshoot ratio of vateria.

7.2 Soil chemical characteristics

7.2.1 pH and EC

No significant difference was observed in the case of soil pH due to the



Table iJ+- Growth characters of Vateria seedlings at different dates as affected by
the date of sowing

--------------------------------_..---------------------------------------------------------------------------------------------
Shoot dry weight Root dry weight Leaf dry weight Root: shoot

(g) (g) (g) ratio
Rooting medium ------------------------ ---------------------- ------------------------ ------------------

90 180 270 90 180 270 90 180 270 180 270
(Days after sowing)

-------------------------------------------------------------------------------------------------------------------------------
Soil alone 1.73 3.50 3.36 1.70 2.95 2.92 2.75 5.26 4.41 0.59 0.63

Soil + sand 2.40 6.72 2.84 2.15 4.21 3.02 3.33 7.00 3.17 0.57 0.68

Soil + sand + FYM 2.28 3.62 2.71 1.85 3.31 2.47 3.22 5.51 3.33 ,0.73 0.59

Soil +sand +saw dust 1.40 4.30 5.71 1.57 2.88 4.36 2.54 5.99 5.97 '0.69 0.62

Soil +sand +coir dust 2.00 4.81 3.90 1.88 3.24 3.28 3.08 6.83 5.47 0.50 0.68

Soil + FYM 2.89 3.53 3.72 1.88 3.31 3.00 3.58 5.42 5.20 0.50 0.53

Soil + saw dust 1.36 3.72 2.85 1.28 2.99 2.22 2.08 4.40 2.28 0.76 0.85

Soil + coif dust 1.58 3.23 4.08 1.65 3.38 3.14 2.91 4.54 5.24 '0.79 0.56
-------------------------------------------------------------------------------------------------------------

SEm± 0.371 0.714 0.716 . 0.293 0.484 0.512 0.481 0.724 0.787 0.069 0.061

CD(0.05) 1.03 1.979 1.98 NS NS NS NS NS 2.180 0.192 0.161
-----------------------------------------------------------------------------------------------------------_._------------------



different rooting media treatments. Soil + sand + FYM and soil 2/3 + FYM 1/3

produced significantly high value with respect to electrical conductivity than any

other media (Table 15).

7.2.2 Organic carbon

Control (soil alone) recorded the highest percentage of organic carbon.

The lowest content of organic carbon was found with soil + sand + FYM and soil

+ sand + saw dust.

7.2.3 Nitrogen

Regarding total N the highest content was shown by the rooting media

having soil 2/3 + coir dust 1/3. N content of all other media were less than that of

control. The lowest N content was registered by soil + sand + FYM followed by

soil + sand + saw dust and soil 2/3 + FYM 1/3.

7.2.4 Phosphorus

P content of all the rooting media were found less when compared to the

control. The lowest P content was exhibited by soil + sand and soil + sand +

FYM.

7.2.5 Potassium

With respect to K, rooting media containing soil 2/3 + saw dust 1/3

recorded the highest concentration (183.33 ppm) followed by soil 2/3 + FYM 1/3

and soil + sand + saw dust. Soil + sand was the most inferior medium with respect

to this.
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Table 15. Soil chemical properties (0-15 cm soil layer) under Vateria indica seedlings
at the end of the study period

-------------------------------------------------------------------------------------------------------------
Availa- Availa-

Treatment pH Ee OC ble P ble K Total Total Total
(dSl-1) (%) (ppl) (ppl) N(%) P (%) K(%)

-------------------------------------------------------------------------------------------------------------

Soil alone 4.7 0.116 1.362 7.480 137.50 0.254 0.084 0.325

Soil + sand 4.6 0.126 0.981 2.720 70.83 0.192 0.042 0.250

Soil + sand + FYM 4.6 0.276 0.743 2.720 129.17 0.143 0.046 0.325

Soil + sand + saw dust 4.5 0.09 0.752 3.400 154.17 0.149 0.056 0.375

Soil + sand +coir dust 4.5 0.163 0.876 6.120 116.67 0.175 0.076 0.350

Soil + FYM 4.6 0.219 0.809 5.780 166.67 0.158 0.070 0.350

Soil + saw dust 5.0 0.086 1.257 3.280 183.33 0.246 0.054 0.400

Soil +coir dust 4.7 0.079 1.305 3.400 150.00 0.256 0.063 0.375
-------------------------------------------------------------------------------------------------------------

SEI± 0.1823 0.0293 0.0577 0.0392 25.068 0.011 0.0002 0.010

CD(0.05) IS 0.088 0.175 0.119 75.96 0.034 0.0006 0.030
--------------------------------------------------_._-.._._--------------------------------------------------
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EXPERIMENT-II

In this experiment, the effect of four different rooting media on the

growth behaviour of six forest tree seedlings is presented under four sections viz.,

biometric observations, tissue nutrient concentration, soil chemical characteristics

and physiological parameters of seedlings.

1 Albizia lebbeck

Data pertaining to the effect of different media on the growth

characteristics of Albizia are presented in Tables 16 and 17.

1.1 Biometric observations

1.1.1 Shoot length

The influence of the media on the shoot height was insignificant in this

species throughout the growing period. However, the data shows that there is a trend

of increase in shoot length in soil (1/3) : sand (113) : FYM (113) compared to the

other treatments.

1.1.2 Ftootlength

When the growth of seedlings was. observer after 180 DAS, the

seedlings showed significant differences due to treatment effect. At 270 DAS,

seedlings grown in soil (113) : sand (113) : FYM (113) had the maximum root length

of 36.2 cm while seedlings in soil (112) : sand (113) : neemcake (1/6) recorded the

lowest root length of 25.5 cm.
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1.1.3 Number of leaves

Treatment differences were found to be significant with regard to this

parameter. At 90 DAS seedlings in soil (1/3) : sand (1/3) : FYM (1/3) produced the

maximum number of leaves. The results obtained at 180 and 270 DAS were not

significant.

1.1.4 Collar diameter

With regard to the collar diameter, it was found that there was no

significant difference between the various treatments when observed at 180 DAS. At

270 DAS, soil (1/3) + sand (1/3) + FYM (1/3) was found superior to other

treatments.

1.1.5 Shoot weight

There was no significant difference between the various treatments on

shoot weight of Albizia at any of the growth stages observed.

1. 1.6 Root weight

At 270 DAS, the influence of soil (1/3) : sand (1/3) : FYM (1/3) was

significantly superior to the rest of the treatments in this regard.

1.1.7 Leaf weight

Leaf weight of Albizia was not significantly affected by rooting media at

different growth stages. Highest leaf weight was recorded by soil (1/3) : sand (1/3) :

FYM (1/3) at 270 DAS.



Table 16. Growth characters of Albizia lebbeck seedlings at different stages of growth
as affected by rooting media

Rooting
media

Shoot height
(cm)

Root length
(cm)

No. of le~ves Collar diameter
plane (mm)

90 180 270 180 270 90 180 270 180 270
(Days after sowing)

T1 10.6 24.2 30.3 21.6 36.2 5.2 12.4 6.1 3.6 5.4

T2 10.5 27.8 27.7 28.3 28.6 5.1 7.5 5.6 4.2 4.8

T3 9.8 29.9 22.7 28.8 25.5 4.6 10.8 4.7 3.9 4.4

T4 9.9 25.2 22.4 33.2 26.6 4.0 9.1 5.1 3.8 4.5

--_ .._-------------------------------------------------------------------------------------------------------------
SEmi 1.29 3.09 4.04 3.96 3.13 0.41 2.12 1.03 0.33 0.32

CD(0.05) NS NS NS 11.5 9.13 1.19 NS NS NS 0.93

Table 17. Dry matter accumulation of Albizia lebbeck seedlings at different stages of
growth as affected by rooting media

Rooting Shoot weight Root weight Leaf weight Root: shoot
media (g) (g) (g) ratio

-------------------- -------------------- -------------------- ------------------
ISO 270 180 270 180 270 180 270

Tl 2.10 2.25 1.55 5.82 1.81 1.92 0.47 1.63

T2 1.85 2.56 2.55 4.94 1.52 1.26 0.80 1.30

T3 2.58 1.58 2.45 2.71 1.98 0.97 0.58 1.67

T4 2.26 1.30 2.58 4.23 1.63 1.25 0.77 1.65

SEmi 0.54 0.64 0.37 0.88 0.29 0.29 0.10 0.42

CD(0.05) NS NS NS 2.56 NS 0.84 0.29 NS
------------------------------------------------------------------------------------------------------------------
T1 - Soil (1/3) + Sand (113) + FYM (113); T3 - Soil (1/2) + Sand (113) + neemcake (1/6)

T2 - Soil (1/2) + Sand (1/3) + FYM (1/6); T4 - Soil (1/2) + Sand (1/2)
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1.1.8 Root : shoot ratio

All the four different type of growing media produced similar effecb on

the root: shoot ratio of Albizia. No definite trend could be seen.

1.1.9 Population count

Data regarding the number of plants in different rooting media at

different periods are presented in Table 18.

Maximum count was seen in soil (1/2) : sand (1/3) : neemcake (1/6)

followed by soil (1/2) : sand (1/3) : FYM (1/6) at 90 DAS. The minimum number

of plants was observed in the rooting medium of soil, sand and FYM (1/3) each.

However, statistically the difference was not significant. At 180 DAS number of

plants was significantly high in soil (1/2) : sand (1/2) followed by soil (1/2) : sand

(1/3) : neemcake (1/6). Though statistically non-significant, similar trend was found

at 270 DAS also.

1.2 Tissue nutrient concentration

Data pertaining to the effect of different rooting media on the nutrient

content of Albizia seedlings are furnished in Tables 19 and 20.

1.2.1 Nitrogen

N concentration of the above ground portions showed substantial vari

ability. In general, it decreased in the order soil (1/3) + sand (1/3) + FYM (113)

> soil (1/2) + sand (1/3) + FYM (1/6) > soil (1/2) + sand (1/3) + neemcake

(1/6) > soil (112) + sand (112) at 90 DAS.



Table 18. Effect of rooting media on population count
-------------------------------------------------------------------------------------------------------------
Days Treat- Albizia Ceiba Da1bergia Hopea Sandal Teak
after ments
sowing
-------------------------------------------------------------------------------------------------------------

T1 237.33 298.33 297.67 200.00 103.67 371.67

T2 255.67 318.67 338.67 201.00 99.67 477.00

90 T3 320.33 300.00 329.67 250.67 105.00 423.00

T4 247.67 264.00 293.33 224.00 117.67 465.67

SEm± 51.26 19.50 24.90 14.23 11.27 55.02

CD(0.05) NS NS NS 49.26 NS NS

-------------------------------------------------------------------------------------------------------------

T1 114.33 266.67 245.67 168.67 66.33 265.00

T2 182.33 247.00 245.00 137.33 89.67 318.67

180 T3 202.33 276.67 262.00 162.00 59.33 278.67

T4 299.00 271.00 310.00 189.33 50.67 413.67

SEm± 22.92 9.72 15.92 17.10 9.45 23.10

CD(0.05) 79.30 NS 55.11 NS 32.70 79.95

-------------------------------------------------------------------------------------------------------------

T1 112.33 208.00 245.00 154.00 57.33 183.67

T2 162.66 219.00 242.67 114.33 77.33 233.33

270 T3 205.00 236.33 222.00 152.67 58.00 226.33

T4 222.00 192.33 273.33 167.66 45.30 350.00

SEm± 34.53 18.32 17.42 20.46 9.59 16.61

CD(0.05) NS NS NS NS NS 57.48

----------------------------------------------------------------------------------------------~--------------



Observations recorded after 180 days showed that soil 113 + sand 1/3

+ FYM 1/3 was on par with soil 1/2 + sand 1/3 + FYM 1/6 and soil 1/2 + sand

1/3 + neemcake 1/6 and was significantly superior to soil 1/2 + sand 1/2.

Soil 1/2 + sand 1/2 registered the lowest N content at 270 days after

planting. At this stage soil 1/2 + sand 1/3 + neemcake 1/6 was significantly

superior to other treatments.

As regards to root N content, soil 1/3 + sand 1/3 + FYM 1./3 had the

highest N (3.08%) followed by soil 1/2 + sand 1/3 + FYM 1/6 (2.8%), while soil

1/2 + sand 1/2 had the lowest (2.06%).

1.2.2 Phosphorus

A highly significant variability was observed at 90, 180 and 270 DAS

among the rooting media with respect to P content. Soil (1/3) : sand (1/3) : FYM

(1/3) consistently recorded high P content throughout the growth stages. It was

closely followed by soil (1/2) : sand (1/3) : FYM (1/6). The medium that gave the

lowest percentage was soil 1/2 : sand 1/2.

Among the treatments soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand

1/3 : FYM 1/6 registered significantly higher value for root P content. They were

on par throughout the growth stages. Soil 1/2 : sand 1/2 was the most inferior

medium with respect to P content.

1.2.3 Potassium

The concentration of K in different rooting media showed marked



Table 19. Tissue nutrient concentration (%) of Albizia lebbeck seedlings
-----------------------------------------------------------------------------------------------------------
Days Treat- Shoot Root
after ment ------------------------------------ -----------------------------------
sowmg N P K N P K
-----------------------------------------------------------------------------------------------------------

T1 2.940 0.073 0.553 2.660 0.053 0.460

T2 2.660 0.067 0.453 2.240 0.046 0.320

90 T3 2.427 0.053 0.453 1.867 0.050 0.317

T4 2.053 0.043 0.353 1.867 0.030 0.277

SEm± 0.0301 0.0017 0.0149 0.0971 0.0025 0.0136

CD(O.05) 0.104 0.0057 0.051 0.336 0.0086 0.046

------------------------------------------------------------------------------------------------------------

Tl 3.531 0.084 0.599 3.080 0.080 0.443

T2 3.484 0.087 0.446 3.407 0.080 0.343

180 T3 3.640 0.061 0.524 1.820 0.060 0.380

T4 2.987 0.044 0.413 2.333 0.040 0.350

SEm± 0.1054 0.0023 0.0156 0.2185 0.0003 0.0274

CD(O.05) 0.3075 0.0067 0.0455 0.7560 OOסס.0 0.0948

------------------------------------------------------------------------------------------------------------

T1 3.173 0.090 0.699 3.080 0.073 0.703

T2 3.142 0.087 0.431 2.753 0.067 0.467

270 T3 3.500 0.062 0.471 3.380 0.050 0.403

T4 3.111 0.050 0.427 2.007 0.030 0.327

SEm± 0.1051 0.0014 0.0146 0.0981 0.0022 0.0164

CD(O.05) 0.3069 0.0041 0.0426 0.3394 0.0076 0.0567

------------------------------------------------------------------------------------------------------------



Table 20. Nutrient uptake by Albizia lebbeck seedlings at different stages
------------------------------------------------------------------------.------------------------------------------
Days Treat- N uptake (mg g-l) P uptake (mg g-l) K uptake (mg g-l)
after ment -----.---------------------- ---------------------------- ---------------------------
sowing Shoot Root Total Shoot Root Total Shoot Root Total
-------------------------------------------------------------------------------------------------------------------

T1 138.06 147.74 92.95 3.55 1.24 2.40 23.42 6.87 15.14

T2 117.41 86.87 102.25 2.94 2.04 2.50 15.03 8.75 11.91

180 T3 165.98 44.59 105.09 2.83 1.54 2.19 23.89 9.31 16.54

T4 116.19 60.11 88.40 1.69 1.03 1.36 16.06 9.03 12.59

SEm± 0.591 1.301 0.841 0.614 0.334 0.306 0.973 0.529 0.699

CD (0.05) 2.044 4.501 2.910 NS NS 1.059 3.365 1.829 2.418
--------------------.._-------------------_.----._._..-------------------------_.--------------------------

T1 132.31 179.25 155.89 3.75 4.25 3.52 29.15 40.91 35.05

T2 120.02 136.00 128.07 3.32 3.31 3.33 16.46 23.07 19.76

270 T3 89.25 91.59 90.49 1.58 1.35 1.48 12.01 10.92 11.48

T4 79.33 84.89 82.24 1.27 1.27 1.28 10.89 13.83 12.36

SEm± 1.041 1.015 0.449 0.237 0.443 0.273 0.287 0.016 0.147

CD(0.05) 3.60 3.512 1.553 0.822 1.535 0.944 0.994 0.055 0.509
------------------------------------------------------------------------------------------------------------



variability. Unlike in the case of Nand P, concentration of K in the above ground

portions followed the order. Soil 1/3 : sand 1/3 : FYM 1/3 > soil 1/3 : sand 1/3 :

neemcake 1/6 > soil 1/2 : sand 1/3 : FYM 1/6 > soil 1/2 : sand 1/2.

Regarding content of root K, the medium that produced a significant

effect was soil 1/3: sand 1/3: FYM 1/3. Other treatments had no significant

influence at 90 and 180 DAS, and they were on par. However, at 270 DAS, soil

1/2 : sand 1/3 : FYM 1/3 was found to be superior to soil 1/2 : sand 1/3 : neemcake

1/6.

1.3 Soil chemical characteristics

The physico-chemical properties of the soil under Albizia seedlings tested

showed significant variations (P < 0.05) at different stages of growth (Table 21).

1.3.1 Soil pH

The pH values did not show any marked variation during any period of

seedling growth. However, it appeared that pH registered lower values in the treat

ment soil than the non cropped field soils.

1.3.2 Electrical conductivity

The electrical conductivity of the rooting medium of soil, sand and FYM

in the proportion of 1/3 each was significantly higher than the rest of the rooting

medium treatments.

1.3.3 Organic carbon

At 90 DAS, soil organic carbon status of soil 1/2 sand 1/2 was



Table 21. Soil chemical properties (0-15 cm soil layer) under Albizia lebbeck seedlings
-------------------------------------------------------------------------------------------------------------
Days Treat- Availa- Availa- Availa-
after lent pH EC OC ble H ble P ble K Total Total Total
sowing (dS.-1) (%) (kg ha-1) (ppl) (ppI) H (%) P (%) K (%)
-------------------------------------------------------------------_.----------------------------------------

T1 3.8 0.227 2.167 445.31 17.91 116.67 0.429 0.09 0.41

T2 4.9 0.079 1.500 407.68 7.59 100.00 0.364 0.07 0.35

90 T3 4.6 0.070 1.867 464.12 13.26 112.50 0.495 0.10 0.46

T4 4.6 0.045 2.267 388.86 7.25 125.00 0.476 0.09 0.38

SEI± 0.1524 0.0435 0.2034 21.951 0.844 22.341 0.0384 0.0027 0.0242

CD(0.05) lfS 0.1505 0.7037 HS 2.919 HS NS 0.0093 0.084

--,_._---------------------------------------------------------------.------------------.-----------------.---

T1 4.3 0.239 2.461 426.49 17.79 112.50 0.4854 0.110 0.377

T2 4.6 0.083 2.530 397.23 7.93 116.67 0.4294 0.097 0.343

180 T3 4.4 0.084 1.853 432.76 12.47 158.33 0.4854 0.103 0.400

'" 4.2 0.109 2.627 388.86 6.69 87.50 0.4014 0.107 0.403·4

SEI± 0.1500 0.0114 0.1408 15.611 1.304 10.135 0.030 0.0027 0.0190

CD(0.05) IS 0.039 0.487 NS 4.51 35.08 0.058 0.0093 HS

-------------------------------------------------------------------------------------------------------------

T1 4.6 0.231 2.274 355.41 26.52 129.16 0.5786 0.13 0.42

T2 4.7 0.043 2.196 411.86 11.10 166.66 0.4666 0.10 0.36

270 T3 4.5 0.153 1.696 355.41 5.32 250.00 0.5506 0.10 0.37

T4 4.5 0.101 2.785 416.04 5.44 79.16 0.392 0.11 0.37

SEI± 0.2132 0.04 0.0478 10.91 1. 79 12.50 0.0313 0.0022 0.0173

CD(0.05) IS 0.146 0.1654 37.75 6.22 43.25 0.1082 0.0076 0.059

------------------------------------------------------------------------------------------------------------



signiticantly higher (2.26%) than the rest. The lowest organic carbon was recorded

by soil 1/2 : sand 1/3 : FYM 1/6 (1.5%). At 180 DAS, soil 1/2 : sand 1/3 : neem

cake 1/6 registered the lowest organic carbon content while all other treatments were

statistically superior and were on par. After 270 days of planting, the soil organic

carbon percentage of soil 1/2 : sand 1/2 was significantly higher (2.78 %) than the

rest.

1.3.4 Nitrogen

Different rooting media did not produce any significant influence on the

percentage of total N at 90 DAS. After 180 DAS, soil 1/3 : sand 1/3 : FYM 1/3 and

soil 1/2 : sand 1/3 : neemcake 1/6 registered significantly higher values than the rest

of the treatments. Exactly a similar trend was observed at 270 DAS also. In the case

of available N, soil 1/2: sand 1/3: FYM 1/6 and soil 1/2: sand 1/2 were

significantly superior to soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand 1/3 :

neemcake 1/6 at 270 DAS.

1.3.5 Phosphorus

The highest concentration of both total and available P was observed in

soil 1/3 : sand 1/3 :FYM 1/3 followed by soil 1/2 : sand 1/3 : neemcake 1/6.

1.3.6 Potassium

A significantly higher soil K content was recorded by soil 1/2 : sand

1/3 : neemcake 1/6 while all other treatments had a lower level of K despite being

statistically on par.



I .4 Physiological parameters

1.4.1 Relative water content

The observatiosn on the effect of various treatments on the relative water

content (RWC) of the seedlings are presented in Table 22.

Albizia seedlings showed significant differences due to treatments. The

highest RWC was recorded with plants grown in soil (1/3) : sand (113) :FYM (113).

The minimum RWC was characterised by plants grown in soil (112) : sand (1/2).

Soil (112) : sand (113) : FYM (116) and soil (1/2) : sand (1/3) + neemcake (1/6)

were intermediate and statistically on par.

1.4.2 Specific leaf area

The data related to specific leaf area are presented in Table 23.

Specific leaf area showed significant variation among treatments. Soil

(1/3) : sand (113) : FYM (113) registered the highest leaf area (173.52 cm2 g-l)

followed by soil (112) : sand (113) : FYM (116) (111.81 cm2 g-I). The soil (112) :

sand (1/2) registered the lowest specific leaf area of 85.77 cm2 g-1 .

1.4.3 Chlorophyll content

The chlorophyll 'a', chlorophyll 'b' and total chlorophyll contentIi in

seedlings grown in different rooting media are presented in Table 24.

The chlorophyll content of leaves was not significantly influenced by the

rooting media. However, the highest content of chlorophyll 'a' and total chlorophyll

were recorded by plants grown in soil (112) : sand (1/3) : FYM (1/6) .



Table 22. Relative water content (%) of seedlings as affected by different rooting media

Treatment Albizia Ceiba Dalbergia Hopea Sandal Teak

T 1 88.98 91.18 90.78 91.88 87.14 74.98

T2 81.94 77.67 92.36 92.69 84.42 73.50

T3 81.14 74.01 90.56 88.70 81.48 79.76

T4 76.36 76.45 80.26 85.98 83.14 76.71

SEmi. 0.987 1.97 1.47 1.7831 0.5225 0.8519
CD(O.05) 3.41 6.81 5.11 6.17 1.81 2.95

Table 23. Sepcific leaf area (cm2 g-1) of seedlings affected by different rooting media
----------------------------------------------------------------------------------------------------------------
Treatment Albizia Ceiba Dalbergia Hopea Sandal Teak
-----------------------------------------------------------------------------------------------------------------

Tl 173.517 184.123 192.830 122.927 133.363 168.290

T2 111.807 199.150 130.130 152.133 262.287 143.980

T3 90.667 172.067 97.967 162.620 164.410 119.933

T4 85.770 165.597 109.693 . 157.513 153.470 155.327

SEmi 1.9847 4.2851 6.7655 3.6925 6.1264 8.6349

CD(0.05) 6.87 14.82 23.39 12.76 21.17 29.88



Table 24. Effect of rooting media on the chlorophyll content (mg g-l) of leaf tissue
of seedlings

Treat
ments

Albizia Ceiba Dalbergia Hopea Sandal

Chlorophyll 'a' T1 0.536 0.351 0.508 0.372 0.533

(mg g-l) T2 1.503 0.766 0.579 0.436 0.883

T3 1.211 0.670 0.671 0.410 0.473

T4 0.643 0.543 0.654 0.422 1.071

SEm± 0.3258 0.1230 0.1651 0.1062 0.1495

CD(0.05) NS NS NS NS 0.517

Chlorophyll 'b' Tl 1.806 0.535 0.841 0.951 0.665

(mg g-l) T2 1.132 0.533 0.813 0.927 0.558

T3 1.196 1.033 0.871 1.008 0.648

T4 1.993 0.381 1.319 0.931 0.644

SEm± 0.2743 0.2190 0.3929 0.1936 0.1076

CD(0.05) NS NS NS NS NS

-----------------------------------------------------------------------------------------------------------

Total chlorophyll T1 2.343 0.886 1.349 1.354 1.198

(mg g-l) T2 2.636 1.299 1.392 1.366 1.441

T3 2.406 1.702 1.541 1.417 1.121

T4 2.630 0.923 1.972 1.323 1.714

SEm± 0.3962 0.2316 0.4995 0.4583 0.2223

CD(0.05) NS 0.801 NS NS NS

-----------------------------------------------------------------------------------------------------------



2 Ceiba pentandra

There was marked variation in the growth rates of Ceiba seedlings due to

different rooting media. The results obtained as shown in Tables 25 and 26.

2.1 Biometric observations

2. 1. I Shoot height

Shoot height of Ceiba was significantly affected by rooting media at

different stages of growth. At 90 DAS, largest shoot height was produced by the

rooting medium of soil 1/3 : sand 1/3. Shoot height due in the rooting medium of

soil (1/2) : sand (1/3) : neemcake (1/6) and soil (1/2 : sand (1/3 : FYM (1/6) were

on par. However, they were significantly inferior to the rooting medium of soil

(1/3) : sand (1/3) : FYM (1/3). The same trend was maintained throughout the

growth stages. Soil (1/2) : sand (1/2) produced the shortest shoots.

2.1.2 Ftootlength

In this species, the media could significantly influence the length of the

root at 90 DAS only. The longest roots were observed in the medium containing

soil, sand and FYM in 1: 1: 1 ratio.

2.1.3 Number of leaves

With regard to the number of leaves, data recorded after 90 days showed

that soil 1/3 : sand 1/3 : FYM 1/3 produced 11.6 leaves which was the highest and

soil 1/2 sand 1/2 produced 8.0 leaves which was the lowest. Similar trend existed at

180 and 270 DAS also.

Cfl



2. 1.4 Collar diameter

The influence of rooting media on root collar diameter was significant at

different stages of growth. Soil 1/3 : sand 1/3 : FYM 1/3 consistently registered a

higher value for collar diameter growth at all stages of experimental period. Soil

1/2: sand 1/3 : FYM 1/6 was on par with soil 1/3 : sand 1/3 : FYM 1/3.

2. 1.5 Shoot weight

Shoot weight of Ceiba was significantly influenced by rooting medium at

different stages of growth. An eight fold increase was noted in the case of rooting

medium of soil (1/3) : sand (1/3) : FYM (1/3) compared to the control. Soil (1/2) :

sand (1/3) : FYM (1/6) was also significantly superior to the control. More or less

same trend was maintained up to 270 DAS.

2.1.6 Root weight

From the data it is clear that root dry weight was significantly influenced

by the rooting media treatments at all stages of observation. The seedlings grown in

soil (113) : sand (113) : FYM (113) recorded the highest root weights while that in

soil (1/2) : sand (1/2) consistently registered the minimum. The rest of the treat

ments were in the order, soil (1/2) : sand (1/2) : FYM (1/6) > soil (1/2) : sand

(1/3) : neemcake (1.6).

2. 1.7 Leaf weight

Leaf weight in the rooting media of soil, sand and FYM in the propor

tion of 1/3 each and soil, sand and FYM in the proportion of 1/2, 1/3 and 116 were



Table 25. Growth characters of Ceiba pentandra seedlings at different stages of growth as
affected by rooting media

Rooting Shoot height (cm) Root length (cm) No. of leaves Collar diameter
media (mm)

------------------------- ------------------------- ------------------------ ------------------------
90 180 270 90 180 270 90 180 270 90 180 270

(Days after sowing)
----------------------------------------------------------------------------------------------------------------------
T1 55.4 93.4 115.5 19.1 33.0 29.4 11.6 16.2 8.5 8.1 13.2 15.2

T2 41.5 83.7 97.0 17.5 29.3 29.6 10.4 12.8 10.7 7.1 11.3 14.7

T3 36.2 74.6 96.6 12.3 26.0 29.3 9.4 11.6 9.0 5.5 10.7 14.8

T4 15.4 36.1 39.5 10.3 27.0 24.3 8.0 11.2 5.5 3.6 8.4 11.4

SEml 3.47 6.73 6.58 1.81 2.93 2.41 0.84 2.21 1.44 0.59 1.00 0.96

CD 10.20 19.60 19.20 5.29 NS NS 2.45 NS 4.2 1.72 2.94 2.81
(0.05)

Table 26. Dry matter accumulation of Ceiba pentandra seedlings at different stages of growth
as affected by rooting media

Rooting Shoot weight (g) Root weight (g) Leaf weight (g) Root:shoot ratio
media -------------------------- ------------------------ ------------------------ ------------------------

90 180 270 90 180 270 90 180 270 90 180 270
(Days after sowing)

T, 2.00 17.50 25.54 0.76 6.02 8.67 2.82 5.30 3.13 0.15 0.26 0.29

T2 1.56 9.63 19.70 0.71 3.52 7.96 2.30 4.40 3.58 0.18 0.24 0.32

T3 0.63 9.69 16.65 0.48 3.34 9.59 1.23 3.97 3.65 0.28 0.24 0.51

T4 0.25 4.37 7.07 0.20 2.45 3.54 0.54· 2.31 0.89 0.25 0.36 0.45
------------------------------------------------------------------------------------------------------------------------
SEml: 0.32 2.49 3.07 0.16 0.95 1.70 0.32 0.85 0.64 0.06 0.02 0.10

CD 0.93 7.29 8.96 0.46 2.77 4.96 0.94 2.48 1.85 NS 0.06 NS
(0.05)
--~._--------------------------------------------------------------------------------------------------------------------

TI - Soil (113) + Sand (113) + FYM (113) T3 - Soil (1/2) j Sand (113) + neemcake (1/6)

T2 - Soil (112) + Sand (113) + FYM (116) T4 - Soil (112) t~ Sand (112)



on par and significantly superior to the control at 90 DAS and at 270 DAS. At 180

DAS soil (113) : sand (113) : FYM (1/3) was significantly superior to the rest of the

treatments .

2. I .8 Root : shoot ratio

The data pertaining to this parameter are furnished in Table 26. There

was no significant difference between different treatments at various growth stages.

2. I .9 Population count

The influence of the media on the population count of Ceiba was not

significant. However, soil (1/2): sand (1/3) : neemcake (1/6) registered the

maximum count at all stages of observation (see Tahle 18).

2.2 Tissue nutrient concentration

2.2.1 Nitrogen

Significant difference could be ohserved among the treatments. The

highest N content was recorded by soil 1/3 : sand 1/3 : FYM 1/3 after 90 days. At

this stage soil 1/2: sand 1/3 : FYM 1/6 was found to be on par with soil 1/2 : sand

113 : neemcake 1/6. Soil 1/2 : sand 112 produced the lowest N concentration. The

only medium that could significantly influence the N content at 180 and 270 DAS

was soil 113 : sand 1/3 :FYM 1/3. All other treatments were inferior and were on

par with respect to nitrogen content (Table 27).

Among the treatments soil 1/3 : sand 1/3 : FYM 1/3 produced

significantly higher values in root N after three and six months of planting. After

nine months the effect of medium was insignificant.



2.2.2 Phosphorus

With regard to the P content after 90 DAS soil 1/3 : sand 1/3: FYM 1/3

was significantly superior to all other treatments. Soil 1/3 : sand 1/3 : FYM 1/6 was

on par with this at the other two stages. Soil 1/2: sand 1/2 invariably registered the

lowest P content throughout the experiment.

Regarding P content in the root, the medium, soil 1/3 : sand 1/3 : FYM

1/3 produced the highest content. This treatment was on par with soil 1/2 : sand

1/3 : FYM 1/6 during at all stages of observation. The other two rooting media had

no significant influence on root P content.

2.2.3 Potassium

K content also showed considerable variation in response to different

rooting media. Observations recorded after 90 DAS revealed that soil 1/3 : sand

1/3 : FYM 1/3 was significantly superior to all other treatments. At 180 and 270

days after planting also, soil 1/3 : sand 1/3 : FYM 1/3 proved to be the best medium

with respect to K. The next best treatment was soil 1/2 : sand 1/3 : neemcake I/6.

The highest root K was recorded by soil 1/2 : sand 1/3 : neemcake 1/6 and soil 1/3 :

sand 1/3 : FYM 1/3 at 90 DAS. Soil 1/2 : sand 1/3 : neemcake 1/6 and soil 1/2 :

sand 1/3 : FYM 1/6 were on par at 180 DAS and at 270 DAS. Soil 1/3 : sand 1/3 :

FYM 1/3 followed by soil 1/2 : sand 1/3 : FYM 1/6 recorded the highest K content.

2.3 Soil chemical characteristics

Data pertaining to the influence of different rooting media on the soil

chemical properties of Ceiba are given in Table 28.



Table 27. Tissue nutrient concentration (%) of Ceiba pentandra seedlings
------------------------------------------------------------------------------------------------------------

• Days Treat- Shoot Root
after ment -------------------------------------- -----------------------------------
sowmg N P K N P K
------------------------------------------------------------------------------------------------------------

Tl 2.193 0.120 1.177 1.680 0.040 0.583

T2 1.867 0.110 1.010 1.447 0.040 0.527

90 T3 1.727 0.100 1.050 1.540 0.043 0.593

T4 1.120 0.080 0.710 1.493 0.030 0.467

SEm± 0.0602 0.0060 0.0195 0.0646 0.0017 0.0241

CD(0.05) 0.0207 0.020 0.060 0.223 0.0057 0.0834

------------------------------------------------------------------------------------------------------------

T1 4.044 0.153 1.286 3.873 0.103 0.643

T2 3.282 0.144 0.972 3.453 0.103 0.800

180 T3 3.173 0.104 1.244 2.987 0.093 0.910

T4 3.173 0.092 0.833 2.847 0.090 0.360

SEm± 0.0842 0.0028 0.0575 0.1622 0.0033 0.0375

CD(0.05) 0.2457 0.0082 0.1678 0.5612 0.0114 0.1297

------------------------------------------------------------------------------------------------------------

T1 2.069 0.077 1.293 2.007 0.067 0.943

T2 1.913 0.072 0.696 2.333 0.070 0.550

270 T3 1.727 0.050 0.854 2.240 0.040 0.493

T4 1.789 0.036 0.454 2.193 0.040 0.370

SEm± 0.0844 0.0021 0.0513 0.4012 0.0017 0.0143

CD(0.05) 0.2463 0.0061 0.1497 NS 0.0059 0.0495

------------------------------------------------------------------------------------------------------------



,.

2.3.1 Soil pH

The effect of rooting media on soil pH did not differ among themselves.

But it was observed that pH values decreased in all the treatments compared to

the bare soil.

2.3.2 Electrical conductivity

The rooting medium of soil (112) : sand (1/3) and FYM (1/6) showed

significant difference in the mean values of EC at 90 and 180 DAS. The remaining

treatments did not produce any significant influence.

2.3.3 Organic carbon

Percentage of organic carbon was higher in soil 1/3 : sand 1/3 : FYM

1/3. The rest of the treatments had no significant influence on soil organic carbon at

90 DAS. At 180 DAS soil 1/2 : sand 1/3 : neemcake 1/6 registered highest

percentage of organic carbon, closely followed by soil 1/3 : sand 1/3 : FYM 1/3 and

soil 1/2 : sand 1/2 which again was statistically significant compared to soil 1/2 :

sand 1/3 : FYM 1/6. At 270 DAS soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand

1/3 : FYM 1/6 were highly significant than soil 1/2 : sand 1/3 : neemcake 1/6

which again was statistically superior to soil 1/2 : sand 1/2.

2.3.4 Nitrogen

Regarding total N content, soil t13 : sand 1/3 : FYM 1/3 and soil 1/2 :

sand 1/3 : neemcake 1/6 were on par and produced significantly higher values at 90

DAS. However at 180 DAS, all the media produced similar effects. At 270 DAS,



Table 28. Soil chemical properties (0-15 em soil layer) under (eiba pentandra seedlings
-------------------------------------------------------------------------------------------------------------
Days Treat- Availa- Availa- Availa-

.-
after lent ble N ble P ble K Total Total TotalpH EC OC
sowing (dSl-1) (t) (kg ha-1) (ppI) (ppI) H(t) P (t) K (t)

------_.------------------------------------------------------------------------------------._--------------

T1 4.5 0.096 2.900 436.95 6.35 95.83 0.523 0.083 0.393

T2 4.4 0.219 1.700 430.68 6.46 87.50 0.271 0.073 0.333

90 T3 4.3 0.067 2.733 422.31 8.84 116.67 0.467 0.093 0.333

T4 4.3 0.072 2.400 474.58 15.30 70.83 0.541 0.100 0.327

SEI± 0.1922 0.0250 0.3122 36.690 1.993 9.697 0.0352 0.0033 0.0230

CD(0.05) US 0.0865 1.080 US 6.88 33.53 0.1218 0.011 NS

-----------------------------._-----------------------------------------------------------------------------

T1 4.5 0.097 2.422 428.58 9.86 116.67 0.5134 0.110 0.360

T2 4.6 0.188 1.892 393.05 7.59 108.33 0.4106 0.103 0.337

180 T3 4.5 0.105 2.785 411.86 9.41 212.50 0.4854 0.103 0.337

T4 4.4 0.126 2.225 416.04 12.47 70.83 0.392 0.107 0.383

SEI± 0.1143 0.0157 0.0712 24.919 1.739 6.804 0.0360 0.0032 0.0123

CD(O.05) NS 0.054 0.246 NS HS 23.54 US NS 0.042

---------------------------------------------.---------------------------------------------------------------
T1 4.6 0.288 2.049 393.05 18.59 116.67 0.532 0.127 0.403

T2 4.9 0.090 2.029 365.87 11.79 116.67 0.4386 0.113 0.333

270 T3 4.8 0.132 1.706 372.14 6.57 241.67 0.5414 0.113 0.360

T4 4.6 0.163 1.539 390.96 6.01 62.50 0.420 0.113 0.303

SEa± 0.1561 0.0294 0.0475 20.828 0.833 20.09 0.0202 0.0033 0.0194

CD(0.05) HS 0.1017 0.164 NS 2.88 69.51 0.0696 0.011 0.067

-------------------------------------------------------------------------------------------------------------



Table 29. Nutrient uptake by Ceiba pentandra seedlings at different stages
-------------------------------------------------------------------------------------------------------------------
Days Treat- N uptake (mg g-l) P uptake (mg g-l) K uptake (mg g-l)
after ment ---------------------------- ---------------------------- ---------------------------
sowing Shoot Root Total Shoot Root Total Shoot Root Total
-------------------------------------------------------------------------------------------------------------------

T1 105.70 12.77 59.23 5.78 0.30 3.04 56.73 4.43 30.08

T2 72.06 10.27 41.18 4.24 0.28 0.27 38.98 3.74 21.36

90 T3 32.12 7.39 20.27 1.86 0.21 1.04 19.53 2.85 11.70

T 8.85 2.98 5.91 0.63 0.06 0.34 5.61 0.93 3.264

SEI± 0.507 0.332 0.220 0.554 0.023 0.286 0.641 0.371 0.294

CD(0.05) 1.755 1.148 0.762 1.917 0.079 0.989 2.217 1.283 1.017
--------------._.-----------------------------------_.------------------------------------------------------

T1 922.03 233.15 577.98 34.88 6.20 20.52 293.21 38.71 166.06

T2 460.46 121.54 290.96 20.20 3.62 12.10 136.37 28.16 82.45

180 T3 433.43 99.76 266.47 14.21 3.11 8.74 169.93 30.39 100.17

T4 211.95 69.75 140.69 6.14 2.20 4.21 55.64 8.82 32.14

SEI± 2.223 1.090 1.078 1.329 0.654 0.507 1.290 0.506 0.685

CD(0.05) 7.691 3.771 3.730 4.599 2.262 0.890 4.49 1.752 2.369
------------------------------------------------------------------------------------------------------------

T1 593.18 174.00 383.59 22.07 5.81 13.94 370.70 81.75 226.23

T 445.35 185.71 315.53 16.76 .5.57 11.16 162.03 43.78 102.912

270 T3 350.58 214.81 282.70 10.15 3.83 6.99 173.36 47.28 110.32

T4 142.40 77.63 110.01 2.86 1.41 2.13 36.14 13.09 24.61

SEI± 1.253 1.352 1.303 1.026 0.400 0.713 1.237 0.604 0.921

CD(0.05) 4.341 4.680 4.508 3.550 1.384 2.46 4.280 2.089 3.186
------------------------------------------------------------------------------------------------------------



the trend was similar to that at 90 DAS. Available N was not significantly affected

by the rooting media treatments. Soil (l/2) : sand (l/2) recorded high mean values.

2.3.5 Phosphorus

At 90 DAS both available and total P was significantly higher in soil

1/2 : sand 1/2. At ISO DAS none of the medium produced any significant effect on

P content. At 270 DAS soil 1/3 : sand 1/3 : FYM 1/3 could exert a significant

effect.

2.3.6 Potassium

Regarding available K in the surface layer (0-15 cm) the differences were

statistically significant. The effect of soil 1/2: sand 1/3 : neemcake 1/6 was

significant at 90, 180 and 270 days after planting. At 180 DAS, the next best

medium was soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand 1/3 : FYM 1/6. As

regards to total K, the highest mean value was produced by soil 1/2 : sand 112 at

180 DAS but later replaced by soil 1/3 : sand 1/3 : FYM 1/3 at 270 DAS..

2.4 Physiological characteristics

2.4.1 Relative water content (RWC)

Among the four rooting media tried, only soil (1/3) : sand (1/3) : FYM

(1/3) produced a significant effect on the RWC of seedlings (see Table 22). Soil

(1/2) : sand (113) : FYM (1/6) recorded the second highest mean value.

2.4.2 Specific leaf area

Seedlings grown in soil (1/2) : sand (113) FYM (1/6) registered the



..

maximum specific leaf area and was significantly superior to others tested. The next

best media with respect to leaf area was soil (1/3) : sand (1/3) : FYM (1/3). Rest of

the treatments did not differ significantly with regard to this attribute (see Table 23).

2.4.3 Chlorophyll content

The total chlorophyll content of leaves was found to be significantly

influenced by soil (1/2) : sand (1/3) : neemcake (1/6). Other treatments had no

significant effect on the chlorophyll content of Ceiba seedlings (see Table 24).

3 Dalbergia latifolia

The influence of different rooting media on the growth characters of

Dalbergia at different stages of are given in Tables 30 and 31.

3. 1 Biometric observations

3. 1. 1 Shoot height

Significant difference in shoot height was observed at 90, 180 and 270

days after planting. The shortest plants were observed with the medium containing

soil 1/2 : sand 1/2. All the other rooting media significantly increased the shoot

height and were on par among themselves.

3. 1.2 Root length

In this species the media could significantly influence the length of the

root at 270 DAS only. Soil, sand and FYM in the proportion of 1/3 each proved to

be the best medium in increasing the length of rool'i. The rest of the treatments did

not have any significant influence.
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3.1.3 Number of leaves

With regard to the number of leaves, data recorded after 180 days

showed that soil 1/2 : sand 1/3 : neemcake 1/3 produced 19.7 leaves which was the

highest and soil 1/2 : sand 1/2 produced 9.5 leaves, which was the lowest. At 270

DAS soil (1/3) : sand (1/3) : FYM (1/3) was significantly superior to control.

3. 1.4 Collar diameter

As regards to collar diameter all the other treatments were significantly

superior to soil 1/2 : sand 1/2 at 90 DAS. Soil 1/2 : sand 1/3 : neemcake 1/6 was

found to be superior at 180 and 270 DAS.

3. 1.5 Shoot weight

Shoot weight was found to be significantly influenced by the various

treatments. At 90 DAS soil (1/2) : sand (1/3) : FYM (1/6) was significantly superior

to rest of the rooting media. At 180 DAS soil 1/2 : sand 1/3 : neemcake 1/6 was the

best and during 270 DAS seedlings grown in soil 1/3 : sand 1/3 : FYM 1/3 recorded

the highest shoot weight.

3. 1.6 Root weight

Soil 1/2 : sand 1/3 : FYM 1/6 produced significant effect at 90 DAS

compared to other treatments. At 180 DAS, no significant difference was observed.

At 270 DAS the influence of soil (1/3) : sand (1/3) : FYM (1/3) and soil (1/2) :

sand (1/3) : neemcake (1/6) was significant.

\0)..
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Table 30. Growth characters of Dalbergia tali/alia seedlings at different stages of growth as
affected by rooting media

-----------------------------------------------------------------------------------------------------------------------
Rooting
media

Shoot height
(cm)

Root length
(cm)

Number of lefves
plane

Collar diameter
(mm)

90 180 270 90 180 270 90 180 270 90 180 270
(Days after sowing)

-----------------------------------------------------------------------------------------------------------------------
T I 25.4 51.6 64.0 15.2 27.0 64.0 10.1 12.3 7.4 2.9 3.9 5.2

T2 29.1 48.4 62.3 17.0 22.5 27.2 10.6 11.5 2.7 3.1 4.4 5.4

T3 27.7 55.1 64.8 16.1 25.8 27.8 10.1 19.7 5.7 2.6 5.3 5.8

T4 16.4 34.4 36.6 13.7 24.8 22.4 9.3 9.5 3.2 2.1 4.3 4.5
-----------------------------------------------------------------------------------------------------------------------
SEmi 1.33 5.15 5.39 2.15 1.85 2.92 0.58 2.99 1.1 0.17 0.46 0.50

CD 3.89 15.02 15.7 NS NS 8.52 NS 8.72 3.20 0.49 1.34 NS
(0.05)

Table 31. Dry matter accumulation of Dalbergia lati/alia seedlings at different stages of
growth as affected by rooting media

Rooting Shoot weight (g) Root weight (g) Leaf weight (g) Rootshoot ratio
media -------------------------- ------------------------ ------------------------ ------------------------

90 180 270 90 180 270 90 180 270 90 180 270
(Days after sowing)

T} 0.37 2.30 4.31 0.31 3.66 6.24 1.38 3.10 2.27 0.20 0.75 1.07

T2 0.56 2.79 3.61 0.55 3.99 5.33 1.90 3.72 0.76 0.22 0.63 1.32

T3 0.41 4.42 3.67 0.44 5.36 6.94 1.30 5.28 1.44 0.26 0.64 1.52

T4 0.31 1.98 1.58 0.28 3.98 3.21 0.97 2.82 1.03 0.23 1.26 1.41
--_._-------------------------------------------------------------------------------------------------------------------
SEmi. 0.06 0.74 0.76 0.07 0.87 1.00 0.22 0.89 0.42 0.02 0.19 0.20

CD 0.17 2.16 2.21 0.19 NS 2.92 0.64 NS 1.22 0.06 0.55 NS
(0.05)
------------------------------------------------------------------------------------------------------------------------
T1 - Soil (1/3) + Sand (1/3) + FYM (1/3) T3 - Soil (1/2) t Sand (1/3) + necmcakc (1/6)

T2 - Soil (1/2) + Sand (1/3) + FYM (1/6) T4 - Soil (1/2) -+ Sand (112)



3. 1.7 Leaf weight

Leaf weight of Dalbergia was significantly influenced by soil 1/2 : sand

1/3 : FYM 1/6 at 90 DAS. This registered highest leaf weight compared to other

treatments. At 270 DAS the effect of soil (1/3) : sand (1/3) : FYM (1/3) was

significantly different.

3. 1.8 Root : Shoot ratio

The analysis of the results showed that there was no significant dif

ference between the effect of treatments on root : shoot ratio.

3. 1.9 Population count

The effect of media on the population count varied much between the

treatments. At 180 DAS soil (1/2) : sand (1/2) outdid the other treatments with

respect to the number of plants. At 270 DAS also soil (1/2) : sand (1/2) continued to

be the best medium for the survival of the plants (see Table 18).

3.2 Tissue nutrient concentration

3.2.1 Nitrogen

The media could exert significant influence in this species at 90 DAS. At

this stage soil 1/3 : sand 1/3 : FYM 1/3 was found to be the best treatment (2. 15 %)

which was on par with soil 1/2 : sand 1/3 : FYM 1/6. Soil 1/2 : sand 1/2 registered

the lowest N content. At 180 DAS, the best media was soil 1/2 : sand 1/3 : FYM

1/6 with respect to N content. After 270 DAS, the highest N content was given by

soil 1/2 : sand 1/3 : neemcake 1/6. Soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 :

sand 1/3 : FYM 1/6 were on par (Table 32).
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Regarding N content in the root, seedlings grown in soil 1/3 : sand 1/3 :

FYM 1/3 registered a highly significant value at 90 DAS. Soil 1/2 : sand 1/3 : FYM

1/6 recorded the second highest amount of N. There was no significant difference

between the effects at 180 DAS and 270 DAS.

3.2.2 Phosphorus

Regarding P content in above ground portion, soil 1/3 : sand 1/3 : FYM

1/3 gave significantly high amounts at 90 DAS and 180 DAS. No significant effects

were shown by any other media at these stages. At 270 DAS, soil 1/2 : sand 1/3 :

FYM 1/6 also produce statistically significant effects.

Considering root P, a significantly high value was shown by plants

grown in soil 1/3 : sand 1/3 : FYM 1/3. At 180 DAS soil 1/2 : sand 1/3 : FYM 1/6

was on par with soil 1/3 : sand 1/3 : FYM 1/3. At 270 DAS soil 1/3 : sand 1/3 :

FYM 1/3 caused the highest rise, followed by soil 1/2 : sand 1/3 : neemcake 1/6

and soil 1/2 : sand 1/3 : FYM 1/6.

3.2.3 Potassium

After 90 days of planting, soil 1/3 : sand 1/3 : FYM 1/3 recorded the

maximum K percentage and was significantly superior to all other treatments. soil

1/2 : sand 1/3 : neemcake 1/6 was found superior than soil 1/2 : sand 1/3 : FYM

1/6. At 180 DAS soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand 1/3 : necmcake

1/6 were significantly superior to the other treatments. At 270 DAS soil 1/2 : sand

1/3 : FYM 1/6 registered the highest mean value for K.
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Table 32. Tissue nutrient concentration (%) of Dalbergia latifoUa seedlings
-------------------------------------------------------------------------------------------------------------
Days Treat- Shoot Root
after ment ------------------------------------- -----------------------------------
sowmg N P K N P K
-------------------------------------------------------------------------------------------------------------

Tl 2.147 0.070 0.680 1.820 0.042 0.383

T2 2.100 0.053 0.437 1.493 0.033 0.327

90 T3 1.820 0.047 0.470 1.352 0.030 0.267

T4 1.540 0.047 0.360 1.260 0.033 0.260

SEm± 0.0904 0.0032 0.0233 0.0674 0.0025 0.0133

CD(0.05) 0.311 0.011 0.080 0.233 0.0086 0.046

-------------------------------------------------------------------------------------------------------------

Tl 2.582 0.077 0.662 2.053 0.060 0.477

T2 2.676 0.058 0.460 2.100 0.057 0.337

180 T3 2.333 0.052 0.588 2.613 0.050 0.337

T4 1.991 0.058 0.549 2.240 0.050 0.427

SEm± 0.1053 0.0032 0.0332 0.1886 0.0017 0.0307

CD(0.05) 0.307 0.0093 0.0969 NS 0.0059 0.1062

-------------------------------------------------------------------------------------------------------------

T1 2.100 0.092 0.600 1.960 0.050 0.577

T2 1.882 0.063 0.694 2.053 0.033 0.493

270 T3 2.193 0.034 0.592 2.240 0.043 0.577

T4 1.447 0.023 0.526 1.400 0.023 0.360

SEm± 0.0863 0.0025 0.0320 0.2731 0.0017 0.0200

CD(0.05) 0.2518 0.0073 0.0934 NS 0.0059 0.0692

-------------------------------------------------------------------------------------------------------------



As regards to root K, soil 1/3: sand 1/3: FYM 1/3 recorded

significantly higher values at all stages of observation.

3.3 Soil chemical characteristics

3.3.1 Soil pH

pH values were not significantly affected by the treatments. However the

values were found to decrease when compared to non cropped area (Table' 33).

3.3.2 Electrical conductivity

In general, there was no significant effect on EC due to different rooting

media. However at 180 DAS, soil 1/2: sand 1/3 : neemcake 1/6 produced

significantly higher EC values.

3.3.3 <>rganic c~n

<>rganic carbon content was found significantly higher in the rooting

media of soil 1/2 : sand 1/3 : FYM 1/6 at 90 DAS and again at 270 DAS. The

effects of all other rooting media on the content of organic carbon was found

insignificant.

3.3.4 Nitrogen

At 90 DAS soil 1/3 : sand 1/3 : FYM 1/3 recorded a significantly high

value with respect to total N than any of the rooting medium. After 180 days N

content in soil 1/3 : sand 1/3 : FYM 1/3 was significantly higher than the rest of the

treatments. A similar trend was shown by available N also.
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3.3.5 Phosphorus

Significant increase in the concentration of available P was observed due

in the rooting media of soil 1/3 : sand 1/3 : FYM 1/3 and soil 1/2 : sand 1/3 :

neemcake 1/6 at 90 DAS and 180 DAS respectively. Regarding total P, soil lI2 :

sand 1/3 : FYM 1/6 exhibited a significantly higher values than the rest of the

treatments.

3.3.6 Potassium

With respect to availabke K, soil 1/2 : sand 1/3 : neemcake 1/6 recorded

the highest concentration (179.17 ppm) followed by soil 1/3 : sand 1/3 : FYM 1/3

(133.33 ppm). Soil 1/2 : sand 1/3 : FYM 1/6 and soil 1/2 : sand 1/2 were on par in

their K concentration. An exactly similar trend was observed at 270 DAS also.

3.4 Physiological parameters

3.4.1 Relative water content (RWC)

In the present study, it was found that all the rooting media were

significantly superior to soil (1/2) : sand (1/2) and were at par in the case of RWC

(see Table 22).

3.4.2 Specific leaf area

The leaf area of seedlings as affected by the various treatments is

depicted (see Table 23). The media exerted significant influence. Seedlings that

grown in soil (1/2) : sand (1/3) : FYM (1/3) had the largest leaf area. Soil (1/2) :

sand (1/3) : FYM (1/6) was found to be the next best medium. Plant grown in soil
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Table 33. Soil chemical properties (0-15 cm soil layer) under Dalbergia /ali/alia seedlings
-_ .._--------------------------------------------------------------------------------------------------------.
Days Treat- Availa- Availa- Availa-
after lent pH EC OC ble K ble P ble K Total Total Total
sowing (dS.-1) (%) (kg ha-1) (pp.) (ppl) K(%) p (%) K (%)

-----.-------------------------------------------------------------------_.----------.-----.----------.------

T1 4.4 0.201 2.233 418.13 13.83 133.33 0.579 0.073 0.343

T2 4.5 0.053 2.667 441.13 9.86 83.33 0.429 0.090 0.403

90 T3 4.1 0.084 2.467 390.96 15.41 158.33 0.457 0.077 0.350

T4 4.7 0.030 2.400 353.32 7.03 79.17 0.373 0.090 0.327

SEI± 0.0909 0.0738 0.1050 30.655 0.8283 33.398 0.0247 0.0054 0.0266

CD(0.05) liS liS 0.3633 KS 2.866 KS 0.0854 KS KS

--------------------------------._.--------------------------------------------------------------------------

T1 4.4 0.068 2.098 420.23 13.49 133.33 0.5414 0.087 0.377

T2 4.4 0.086 2.392 424.40 8.05 91.67 0.4574 0.110 0.377

180 T3 4.1 0.100 2.363 390.96 12.92 179.17 0.4574 0.103 0.327

T4 4.6 0.073 2.157 342.87 6.23 79.17 0.3734 0.100 0.370

SEI± 0.0726 0.0081 0.1811 28.88 1.632 14.282 0.0132 0.0062 0.0188

CD(0.05) KS 0.028 KS KS 5.64 49.41 0.0456 0.021 KS

---------------------_.------------------------------------------------------------------------------_.------

T1 4.8 0.063 1.961 430.68 19.04 108.33 0.5226 0.09 0.40

T2 4.6 0.141 2.177 351.23 17.11 83.33 0.5786 0.11 0.36

270 T3 4.4 0.117 1.843 420.23 6.01 220.83 0.5134 0.11 0.39

T4 4.4 0.050 1.549 405.59 6.01 83.33 0.532 0.11 0.45

SEI± 0.1036 0.0393 0.1334 17.37 2.24 12.67 0.0354 0.0057 0.0164

CO(0.05) 0.358 IS 0.461 60.12 7.74 43.83 KS 0.02 0.056

-------------------------------------------------------------------------------------------------------------



Table 34. Nutrient uptake by Dalbergia /alifolia seedlings at different stages
---_._--------------------------------------------------------------------------------------------------------------
Days Treat- N uptake (mg g-l) P uptake (mg g-l) K uptake (mg g-l)
after ment -----------------.---------- ----_.---------------------- -----.---------------------
sowing Shoot Root Total Shoot Root Total Shoot Root Total
-------------------------------------------------------------.-----------------------------------------------------

T 37.57 5.64 21.59 1.22 0.13 0.68 11.90 1.18 6.541

T2 51.66 8.21 29.94 1.30 0.18 0.75 10.75 1. 79 6.27

90 T3 31.12 5.95 18.04 0.80 0.13 0.47 8.04 1.17 4.61

T4 19.71 3.53 11.63 0.60 0.09 0.35 4.61 0.73 2.68

SEI± 0.608 0.574 0.575 0.460 0.011 0.236 0.583 0.024 0.291

CD(O.05) 2.105 1.987 1.989 1.613 0.039 0.816 2.016 0.084 1.008
---_.-------------------------._-------------------------------------------------------------.--------------

T1 139.43 75.14 107.44 4.16 2.19 3.21 35.75 17.46 26.63

T2 174.21 83.79 129.02 3.77 2.27 3.02 29.94 13.45 21.71

180 T3 226.30 140.05 183.21 5.04 2.68 3.86 57.03 18.06 37.09

T4 95.57 89.15 92.35 2.78 1.99 2.36 26.35 16.99 21.48

SEmi 1.379 0.639 0.6508 0.751 0.558 0.644 0.716 0.151 0.344

CD(O.05) 4.773 2.210 2.252 2.598 1. 931 2.228 2.478 0.522 1.190
-----------------------------------------------------------------------------------------------------------

T1 138.18 122.30 130.26 6.05 3.12 4.60 39.48 36.00 37.72

T2 82.24 109.20 95.84 2.75 1.76. 2.26 30.33 26.27 28.31

270 T3 112.06 155.45 133.69 1. 74 2.98 2.35 30.25 40.04 35.26

T4 37.76 44.94 41.32 0.60 0.74 0.62 13.73 11.55 12.65

SEI± 1.797 0.519 0.743 0.358 0.467 0.170 0.292 0.288 0.284

CD(O.05) 6.217 1.798 2.571 1.241 1.615 0.588 1.009 0.998. 0.982
-----------------------------------------------------------------------------------------------------------
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(1/2) : sand (1/3) : neemcake (1.6) and soil (1/2) sand (1/2) were significantly

inferior.

3.4.3 Chlorophyll content

The data related to chlorophyll content all tabulated (see Table 24). The

chlorophyll content of leaves was not significantly influenced by the rooting media.

4 Hopea parviflora

The results of the growth characteristics of Hopea seedlings grown in

different rooting media are presented in Tables 35 and 36.

4. 1 Biometric observations

4.1.1 Shoot height

Shoot height was significantly influenced by rooting media treatments at

different growth stages. Soil 1/3 : sand 1/3 : FYM 1/3 recorded the highest value

for shoot length (22.4 cm) after a period of 180 DAS and was significantly superior

to all other treatments.

4.1.2 Root length

Root length was significantly different due to the rooting media treat

ments at 270 DAS only. The largest root length was in the rooting medium of soil,

sand and FYM in the proportion of 1/3 each.

4.1.3 Number ofleaves

At 90 DAS the results show that there was no significant difference
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among different treatments tried with respect to the number of functional leaves. All

the four different type of rooting media produced similar effects on the production of

leaves. At 180 DAS soil (1/3) : sand (1/3) : FYM (1/3) attained a significant high

value in this regard. At the end of the study the number of leaves produced by

seedlings grown in soil (1/2) : sand (1/3) : neemcake (1/6) was the highest.

4.1.4 Root collar diameter

Root collar diameter was significantly influenced by rooting media. At

270 DAS, largest root collar diameter was produced by soil 1/3 : sand 1/3 : FYM

1/3. This medium was on par with soil 1/2 : sand 1/3 : FYM 1/6.

4. 1.5 Shoot weight

With regard to this parameter, the rooting medium of soil, sand and

FYM in the proportion of 1/3 each increased the shoot weight of Hopea by 3.2

times compared to the control at 180 DAS. Soil 1/2 : sand 1/3 : FYM 1/6 produced

a 2.4 fold increase compared to control. At 270 DAS, more or less similar result

was obtained with even wider magnitude of difference.

4. 1.6 Root weight

Rooting media has highly significant influence on root weight of Hopea

seedlings. At 180 DAS, the rooting media of soil, sand and FYM in the proportion

of 1/3 each and in the proportion of 1/2, 1/3 and 1/6 each increased the root weight

by 2.6 and 2.4 times respectively compared to the control. At 270 DAS also largest

root weight was observed in the rooting medium of soil, sand and FYM in the

proportion of 1/3 each. The rooting medium of soil, sand and FYM or soil, sand
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Table 35. Growth characters of Hopea parvijlora seedlings at different stages of growth
as affected by rooting media

113

Rooting
media

Shoot height
(cm)

Root length
(cm)

No. of leaves Collar diameter
(mm)

90 180 270 180 270 90 180 270 180 270
(Days after sowing)

T 10.6 22.4 27.5 14.7 20.6 3.9 26.2 34.7 2.4 4.81

T2 15.6 18.3 24.7 14.8 15.2 4.6 17.4 31.7 2.4 4.0

T3 15.3 13.1 27.6 15.2 16.8 5.1 18.4 41.4 1.2 4.3

T4 9.6 14.3 20.4 14.1 14.4 4.6 12.7 25.6 1.7 3.0

SEm.t 0,97 1.57 1.95 1.36 1.57 0.39 3.6 5.0 0.27 0.30

CD(0.05) 2.71 4.58 5.69 NS 4.61 1.14 10.5 14.59 0.79 0.87
------------------------------------------------------------------------------------------------------------------

Table 36. Dry matter accumulation of Hopea parvijlora seedlings at different stages of
growth as affected by rooting media

Rooting Shoot weight Root weight Leaf weight Root:shoot
media (g) (g) (g) ratio

-------------------- -------------------- -------------------- ------------------
180 270 180 270 180 270 180 270

T 0.72 1.32 0.43 1.22 1.0 1.78 0.30 0.421

T 0.55 0.83 0.40 0.70 0.9 1.59 0.27 0.332

T 0.26 0.99 0.24 0.74 0.4 1.79 0.48 0.263

T4 0.23 0.34 0.16 0.36 0.3 0.97 0.30 0.28

SEmj 0.10 0.20 0.04 0.17 0.13 0.31 0.11 0.03

CO(0.05) 0.29 0.58 0.12 0.49 0.38 NS NS 0.08
------------------------------------------------------------------------------------------------------------------



and neemcake in the proportion of 1/2, 1/3 and 1/6 each were on par and

significantly superior to the control.

4. 1.7 Leaf weight

The rooting medium of soil, sand and FYM in the proportion of 1/3 each

or 1/2, 1/3 and 1/6 significantly increased the leaf weight at 180 DAS compared to

the control. At 270 DAS, no significant differences were observed.

4.1.8 Root: shoot ratio

Soil (1/3) : sand (1/3) : FYM (1/3) produced a significant difference in

the root: shoot ratio of Hopea seedlings at the final stage of observation.

4.1.9 Population count

At 90 DAS soil (1/2) : sand (1/3) : neemcake (1/6) recorded a

significantly high value regarding the number of plants. During other stages of

observation, soil (1/2) : sand (1/2) registered the highest mean values (see Table

18).

4.2 Tissue nutrient concentration

4.2.1 Nitrogen

The available N content was the highest for soil 1/2 : sand 1/3 : FYM

1/6 followed by soil 1/2 : sand 1/3: neemcake 1/6. In the case of the other

treatments under study, soil 1/2 : sand 112 registered the lowest nitrogen content

(Table 37).
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Effect of rooting medium recorded detectahle differences with regard to

the N content in the root. At 90 DAS, highest N content was observed with soil

1/3 : sand 1/3 : FYM 1/3. At 180 DAS soil 1/3 : sand 1/3 : FYM 113 and soil 112 :

sand 1/2 were on par and was superior to others. At 270 DAS only soil 1/2 : sand

1/2 was statistically superior in respect of N percentage.

4.2.2 Phosphorus

Considering the P contribution of different media soil 1/2 : sand 1/3

neemcake 1/6 continued to be the best in all stages. This was followed by soil 1/2 :

sand 1/3 : FYM 1/6 and soil 1/3 : sand 1/3 : FYM 1/3.

The concentration of P in the root was distinctly higher due to soil 113 :

sand 1/3 : FYM 1/3 at 180 DAS. At 270 DAS, soil 1/2 : sand 1/3 : FYM 1/6

registered the maximum P content.

4.2.3 Potassium

Different rooting medium produced significant differences in the K

concentration. Plants grown in soil 1/3 : sand 1/3 : FYM 1/3 recorded the highest K

content at all stages of observation. The next best treatment was soil 1/2 : sand 1/3 :

neemcake 1/6 followed by soil 1/2 : sand 1/3 : FYM. 1/6.

In the case of root also, the influence of medium on K content was

significant. Of the treatments tried, soil 1/3 : sand 1/3 : FYM 113 was found to be

the best and was significantly superior to all other treatments.
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Table 37. Tissue nutrient concentration (%) of Hapea parviflara seedlings

Days Treat- Shoot Root
after ment -------------------------------------- -----------------------------------
sowing N P K N P K
--------------------------------------------------------------------------------------------------------------

T1 1.960 0.050 0.583 2.193 0.043 0.610

T2 2.287 0.050 0.492 1.960 0.040 0.447

90 T3 2.100 0.057 0.508 1.773 0.040 0.527

T4 1.820 0.040 0.392 1.540 0.037 0.377

SEm± 0.0467 0.0017 0.0198 0.0587 0.0027 0.0186

CD(0.05) 0.161 0.0058 0.068 0.203 NS 0.0643

--------------------------------------------------------------------------------------------------------------

T1 3.064 0.050 0.641 2.847 0.073 0.667

T2 2.396 0.062 0.517 2.380 0.050 0.427

180 T3 2.318 0.066 0.638 2.100 0.060 0.543

T4 2.116 0.043 0.406 2.987 0.057 0.427

SEm± 0.1288 0.0017 0.0230 0.1872 0.0022 0.0188

CD(0.05) 0.3758 0.0049 0.067 0.6477 0.0076 0.0650

--------------------------------------------------------------------------------------------------------------

Tl 1.758 0.056 0.708 2.053 0.047 0.543

T2 2.644 0.057 0.569 1.680 0.063 0.387

270 T3 2.256 0.058 0.719 2.147 0.057 0.683

T4 1.913 0.053 0.527 2.847 0.053 0.517

SEm± 0.0732 0.0024 0.0296 0.2160 0.0035 0.0203

CD(0.05) 0.2136 NS 0.0864 0.7474 0.0121 0.0702

--------------------------------------------------------------------------------------------------------------



4.3 Soil chemical characteristics

4.3.1 Soil pH

Rooting media treatments did not differ in their effect on soil pH. pH

values were less in all treatments compared to non cropped areas (Table 38).

4.3.2 Electrical conductivity

At 180 DAS and 270 DAS soil 1/3 : sand 1/3 : FYM 1/3 produced a

significantly high value for EC. By and large no other medium produced any

significant difference.

4.3.3 Organic carbon

With regard to organic carbon content at 90 DAS the highest value was

recorded by soil 1/3 : sand 1/3 : FYM 1/3. The other three rooting media did not

have any significant influence in this respect. At 180 DAS, soil 1/3 : sand 113 :

FYM 113 was found to be significantly superior to all other treatments (3. 12%). The

next best treatment was soil 1/2 : sand 1/3 : neemcake 116 followed by soil 112 :

sand 1/3 : FYM 1/6. The lowest organic carbon content was observed in the

medium containing soil 1/2 : sand 1/2 (2.1 %).

4.3.4 Nitrogen

Regarding macro-nutrients in the surface (0-15 em) layer of the soil, soil

1/2 : sand 1/3 : FYM 1/6 had markedly higher content of available nitrogen. The

next best treatment was soil 1/3 : sand 1/3 : FYM 1/3. At 270 DAS soil 1/3 : sand

1/3 : FYM 1/3 released the maximum N content, and soil 1/2 : sand 1/3 : FYM 1/6
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Table 38. Soil chemical properties (0-15 cm soil layer) under Hopea parvijlora seedlings
-------------------------------------------------------------------------------------------------------------
Days Treat- Availa- Availa- Availa- Total Total Total
after aent EC OC ble N ble P ble K N (%) P (%) K (%)

sowing pH (dSa-1) (%) (kg/ha) (ppl) (ppl)
-------------------------------------------------------------------------------------------------------------

T1 4.6 0.110 3.133 434.86 12.01 204.17 0.532 0.100 0.433

T2 4.8 0.082 2.200 503.85 9.07 108.33 0.420 0.097 0.347

90 T3 4.7 0.115 2.867 386.77 8.73 191.67 0.429 0.103 0.387

T4 4.8 0.137 2.467 432.77 9.86 83.33 0.448 0.107 . 0.403

SEI± 0.1823 0.0326 0.2459 13.535 0.978 25.882 0.0284 0.0040 0.0261

CD(0.05) IS IS 0.8508 46.83 NS 89.54 0.0982 IS NS

--------------------------...---------------------------------------------------------.----------------------

T1 4.5 0.109 3.118 430.68 10.65 154.17 0.532 0.100 0.377

T2 4.7 0.082 2.422 466.22 10.88 91.67 0.4854 0.107 0.337

180 T3 4.5 0.083 2.598 388.86 8.50 166.67 0.4386 0.103 0.383

T4 4.5 0.106 2.108 422.31 9.29 83.33 0.532 0.100 0.450

SEI± 0.0500 0.0065 0.0391 11.046 0.887 9.547 0.0185 0.0022 0.0124

CD(0.05) IS 0.022 0.135 38.19 NS 33.03 0.0638 NS 0.043

------------------------_._------------_._-------------------------------------------------------------------

T1 4.4 0.300 1.774 418.13 9.06 179.17 0.4574 0.107 0.403

T2 4.6 0.047 1.725 384.68 8.04 108.33 0.4106 0.107 0.360

270 T3 4.5 0.102 2.118 416.04 9.63 250.00 0.504 0.097 0.437

T4 4.5 0.110 1.559 416.04 6.57 79.17 0.6254 0.110 0.360

SEI± 0.1622 0.0389 0.1127 9.4081 1.1395 9.9187 0.0482 0.0037 0.0110

CD(0.05) 0.561 0.134 0.390 32.55 NS 34.31 0.1666 NS 0.038

-------------------------------------------------------------------------------------------------------------
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the minimum. Soil 1/2 : sand 1/3 : neemcake 1/6 was almost on par with soil 1/2 :

sand 1/2 throughout the growth stages.

Soil 1/3 : sand 1/3 : FYM 113 was found to be significantly superior to

all other treatments with regard to total nitrogen content at 90 DAS. At 180 DAS,

soil 1/3 : sand 1/3 : FYM 1/3 was on par with soil 1/2 : sand 1/2 and significantly

superior to the other treatments.

The total N percentage was the highest for soil 1/2 : sand 112 at 270

DAS. In the case of the other three treatments under study, all of them produced

similar effects on the content of N.

4.3.5 Phosphorus

On 90, 180 and 270 days after sowing the differences among the rooting

media were statistically insignficant in respect of available P concentration. Total P

content was not significantly affected by rooting media at 90, 180 DAS and 270

DAS, respectively.

4.3.6 Potassium

In the case of available K, at 90 DAS highest K content was given by

soil 1/3 : sand 1/3 : FYM 1/3 followed by soil 1/2.: sand 1/3 : neemcake 1/6. The

reverse trend was observed at 180 and 270 DAS. The other two treatments were on

par on all the three stages.

With regard to total K, no significant difference was produced by rooting

media at 90 DAS. at 180 DAS soil 1/2 : sand 1/2 registered a high percentage of K

followed by soil 1/2 : sand 1/3 : neemcake 1/6. At 270 DAS soil 1/2 : sand 1/3 :



Table 39. Nutrient uptake by Hopea parvijlora seedlings at different stages
-----------------------------.-------------------------------------------------------------------------------------
Days Treat- N uptake (mg g-l) P uptake (mg g-l) K uptake (mg g-l)
after ment ----------------.----------- ---------------------------- ---------------------------
sowmg Shoot Root Total Shoot Root Total Shoot Root Total
----._------------------------.-------------.----------------------------------------------------.------------------

T1 52.70 12.24 32.47 0.86 0.31 0.58 11.02 2.87 6.96

T2 34.74 9.52 22.15 0.90 0.20 0.55 7.50 1.71 4.64

180 T3 15.30 5.04 10.17 0.43 0.14 0.29 4.21 1.30 2.77

T4 11.21 4.78 7.96 0.23 0.09 0.16 2.15 0.68 1. 43

SEI± 0.807 0.498 0.503 0.014 0.013 0.005 0.009 0.317 0.160

CD(O.05) 2.794 1.723 1.742 0.050 0.044 0.016 0.030 1.098 0.553
-----------.---------.-----------.---.--.--.--.--.--..--------------------------_.-----------._-------------

T1 54.50 25.05 39.75 1. 74 0.58 1.16 21.95 6.62 13.79

T2 63.98 11.76 37.84 1.38 0.44 0.89 13.77 2.71 8.23

270 T3 62.71 15.88 39.23 1.61 0.42 1.02 19.99 5.05 12.51

T4 25.06 10.25 17.68 0.69 0.19 0.44 6.90 1.86 4.39

SEI± 0.1830 1.0255 0.4871 0.0952 0.0241 0.0502 0.2915 0.4741 0.3306

CD(0.05) 0.633 3.548 1.685 0.329 0.0834 0.1737 1.008 1.6404 1.144
---------------------------------.-._-----------------------------------------------_••.._.-..._------------



neemcake 1/6 recorded the maximum value followed by soil 1/3 : sand 1/3 : FY M

1/3, The other two treatmenlli were on par.

4.4 Physiological parameters

4.4.1 Relative water content (RWC)

In the case of Hopea, soil (112): sand (1/3) : FYM (1/6) produced

significantly higher values as regards to RWC. All other treatments were statistically

inferior in this respect. The next best media was soil (1/3) : sand (1/3) : FYM (1/3)

(see Table 22).

4.4.2 Specific leaf area

The data related to leaf area are tabulated (see Table 23). Plants grown in

soil (1/3) : sand (1/3) : FYM (1/3) had the smallest leaf area. All other treatments

produced significantly higher leaf area in this species and they were at par.

4.4.3 Chlorophyll content

The chlorophyll content of leaves was not significantly influenced by the

rooting media (see Table 24). However, seedlings subjected to soil (1/2) : sand (1/2)

recorded the lowest total chlorophyll content.

5 Santalum album

The observations on the effect of different rooting media on the growth

characteristics of sandal seedlings are furnished in Table 40.
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5. 1 Biometric observations

5. 1.1 Shoot height

At 90 DAS, the rooting medium of soil, sand and FYM in the proportion

of 1/3 each significantly increased the shoot height. At 270 DAS, the rooting media

of soil, sand and FYM in the proportion of 1/3 each and 1/2, 1/3 and 1/6 gave rise

to largest shoot height compared to the control.

5.1.2 Etootlength

Etoot length was not significantly influenced by the rooting media treat-

ments.

5. 1.3 Number of leaves

Compared to the control, all other rooting media gave rise to higher

number of functioning leaves at different days of observation. This difference was

statistically significant at 90 and 180 DAS respectively.

5. 1.4 Collar diameter

Compared to the control, all other rooting media gave rise to higher

collar diameter. At 270 DAS soil : sand andFYM (1/3) each and soio 1/2 : sand

1/3 : FYM 1/6 each were statistically superior.

5. 1.5 Shoot weight

Soil (1/3) : sand (1/3) : FYM (1/3) produced a significant influence on

the shoot weight of sandal seedlings at 270 DAS. Rest of the medium failed to

produce any significant effect.
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Table 40. Growth characters and dry matter of Santalurn album seedlings at different stages
of growth as affected by rooting media

--------------------------------------.-------------------------------------------------------------------
Rooting Shoot height (CI) Root No. of leaves Collar Shoot Root Leaf Root:
media length plant-1 dialeter weight weight weight shoot

(CI) (II) (g) (g) (g) ratio
.--.------.---------- -------------------- --------
90 180 270 270 90 180 270 270 270 270 270 270

---------------------------------------------------------------.------------------------------------------

T1 24.40 25.60 38.00 19.00 5.60 27.80 41.90 4.80 1.79 1.39 1.50 0.46

T2 7.30 25.60 38.60 18.20 6.30 26.00 41.30 4.70 1.46 0.91 0.98 0.39

T3 8.40 21.40 33.10 16.00 5.10 25.10 27.70 4.10 1.38 1.21 1.67 0.41

l' 8.00 12.90 27.30 18.00 4.80 11.90 28.10 3.80 0.70 0.70 0.94 0.414

SEmi 5.26 2.05 3.05 1.91 0.39 2.85 6.40 0.30 0.32 0.25 0.33 0.03

CD(O.05) 15.35 5.98 8.90 KS 1.13 8.31 NS 0.87 0.93 NS KS NS
----.,.----------------------------------------------------------------------------------------------------



5. 1.6 Root weight

Root weight was not significantly affected by the rooting media.

5.1 .7 Leaf weight

As could be seen, the influence of rooting media was not significant in

the case of leaf weight also.

5.1 .8 Root : shoot ratio

The analysis of the results show that there was no significant difference

between the treatments on the root : shoot ratio.

5. 1.9 Population count

In the case of sandal, at 180 and 270 DAS, soil (1/2) : sand (1/3) : FYM

(1/6) showed definite superiority in the number of plants. The minimum number of

plants was recorded by soil (1/2) : sand (1/2) at these stages (see Table 18).

5.2 Tissue nutrient concentration

5.2.1 Nitrogen

With regard to the N content, soil 1/3 : sand 1/3 : FYM 1/3 was

significantly superior to all treatments after 90 DAS and recorded the maximum

content (2.29%). The effect due to soil 1/2 : sand 1/3 : neemcake 1/6 was also

significant (2.01 %). However at 180 and 270 DAS, none of the rooting medium

produced any significant difference with respect to N concentration.



Regarding N content of the roots, soil 1/3 : sand 1/3 : FYM 1/3 outdid

the other treatments by producing an average of 1.97 percentage. The performance

of soil 1/2 : sand 1/3 : FYM 1/6 was also found good.

5.2.2 Phosphorus

Media could exert significant influence on the P content of this species.

At 90 DAS soil 1/3 : sand 1/3 : FYM 1/3 produced the highest concentration

(0.059%) followed by soil 1/2: sand 1/3 : FYM 1/6. These treatments were

significantly superior to all other treatments. Soil 1/2 : sand 1/2 was the most inferi

or medium in this respect, producing only 0.046% of P.

In the case of root P also, seedlings grown in soil 1/3 : sand 1/3 : FYM

1/3 registered highly significant values at 90, 180 and 270 DAS (Table 41). Soil

1/2 : sand 1/3 : FYM 1/6 was almost on par with soil 1/2 : sand 1/3 : neemcake 1/6

throughout the growth stages.

5.2.3 Potassium

Observations recorded at all stages revealed that soil 1/2 : sand 1/3 :

neemcake 1/6 is the best medium with respect to K concentration in Sandal

seedlings. The next best treatment was soil 1/3 : sand 1/3 : FYM 1/3.

Regarding root K, soil 1/3 : sand 1/3 : FYM 1/3 recorded highest

content ranging from 0.55% to 0.64% followed by 0.48 per cent to 0.58 per cent

due to soi11/2 : sand 1/3 : FYM 1/6. Soil 1/2 : sand 1/2 consistently registered the

lower values for K at all stages of experimental period.
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Table 41. Tissue nutrient concentration (%) of Santalurn album seedlings
--------------------------------------------------------------------------------------------------------------
Days Treat- Shoot Root
after ment -------------------------------------- ------------------------------------
sowing N P K N P K
--------------------------------------------------------------------------------------------------------------

T1 2.287 0.059 0.710 1.867 0.043 0.627

T2 1.820 0.052 0.667 1.727 0.038 0.543

90 T3 2.007 0.048 0.870 1.587 0.034 0.610

T4 1.680 0.051 0.753 1.400 0.033 0.537

SEm± 0.0539 0.0008 0.0277 0.0700 0.0009 0.0196

CD(0.05) 0.186 0.0027 0.095 0.242 0.0031 0.0678

--------------------------------------------------------------------------------------------------------------

T1 2.007 0.063 1.208 1.960 0.054 0.643

T2 2.007 0.061 0.916 1.727 0.050 0.577

180 T3 2.069 0.050 1.430 1.867 0.050 '0.527

T4 2.147 0.048 1.010 1.633 0.047 0.470

SEm± 0.0644 0.0015 0.294 0.0301 0.0017 0.0196

CD(0.05) NS 0.0044 0.0858 0.1041 0.0059 0.0678

--------------------------------------------------------------------------------------------------------------

Tl 2.380 0.063 1.208 2.100 0.036 0.550

T2 2.489 0.068 0.962 2.100 0.023 0.477

270 T3 2.551 0.051 1.654 1.960 0.030 0.443

T4 2.442 0.046 0.971 1.913 0.027 0.360

SEm± 0.0890 0.0032 0.0790 0.2126 0.0007 0.0133

CD(0.05) NS 0.0093 0.2305 NS 0.0024 0.0460

._-------------------------------------------------------------------------------------------------------------



5.3 Soil chemical characteristics

5.3.1 Soil pH

The influence of rooting media was not significant in the case of soil pH.

5.3.2 Electrical conductivity

Among the rooting media tested, none exhibited significant difference in

EC at 90 and 270 DAS. At 180 DAS, all rooting media showed significantly higher

values except soil 1/2 : sand 1/3 : FYM 1/6.

5.3.3 Organic carbon

There was no significant difference between the effect of treatments on

the content of organic carbon in any of the stages. Though all the four different type

of growing media produced similar effects, soil 1/2 : sand 1/3 : FYM 1/6 registered

higher values at all stages.

5.3.4 Nitrogen

The media could not exert significant influence in the amount of total or

available N at any of the stages of observation.

5.3.5 Phosphorus

Available P content was not significantly different among treatments at

90 DAS. At 180 DAS the highest content was recorded by soil 1/3 : sand 1/3 :

FYM 1/3 (14.05 ppm). Soil 1/2 : sand 1/2 recorded the lowest value (7.14 ppm).

The other two treatments were intermediate with respect to P content.

127



126

Table 42. Soil chemical properties (0-15 cm soil layer) under Santalum album seedlings
------------------------_.-----------------------------------------------------------------------------------
Days Treat- Availa- Availa- Availa-
after lent pH EC OC ble K ble P ble K Total Total Total
sowing (dSl-1) (% ) (kg/ha) (ppI) (pPI) K (%) P (%) K (%)

-------------------------------------------------------------------------------------------------------------

T1 4.7 0.083 2.033 441.13 17.79 91.67 0.383 0.103 0.393

T2 4.2 0.062 2.500 462.04 9.63 108.33 0.280 0.090 0.443

90 T3 4.5 0.086 2.367 439.04 10.77 95.83 0.383 0.100 0.367

T4 4.2 0.095 2.033 443.22 13.49 145.83 0.448 0.113 0.337

SEI± 0.1221 0.0320 0.3230 24.971 4.147 17.800 0.0553 0.0019 0.0131

CD(0.05) HS IS KS KS KS NS KS 0.0065 0.045

------------------._-----------------------------------------------------------------------------------------

T1 4.6 0.098 2.343 434.86 14.05 100.00 0.4946 0.123 0.403

T2 4.2 0.068 2.637 434.86 9.29 108.33 0.3826 0.110 0.403

180 T3 4.5 0.112 2.167 403.5 10.88 150.0 0.448 0.103 0.363

T4 4.4 0.104 2.157 416.04 7.14 104.17 0.364 0.110 0.360

SEI± 0.1206 0.0083 0.1555 19.529 1.285 13.767 0.0386 0.0025 0.0192

CD(0.05) IS 0.028 NS KS 4.44 47.61 KS 0.0086 KS

--------------------------------------------------------------------------------------._---------------------

T1 4.5 0.145 2.039 416.04 22.10 100.00 0.532 0.127 0.387

T2 4.7 0.142 2.176 393.05 12.01 108.33 0.616 0.117 0.393

270 T3 4.6 0.118 1.892 403.50 7.59 241.67 0.5786 0.110 0.370

T4 4.7 0.079 2.108 397.23 5.89 87.50 0.5506 0.107 0.420

SEI± 0.2303 0.0440 0.0830 8.297 1.2531 13.767 0.0314 0.0029 0.0225

CD(0.05) IS IS KS KS 4.33 47.61 KS 0.010 NS

-------------------------------------------------------------------------------------------------------------



Table 43. Nutrient uptake by Santalurn album seedlings at different stages

Shoot Root Total Shoot Root Total Shoot Root Total

Days Treat-
after ment
sowing

P uptake (mg g-l) K uptake (mg g-l)

+

T1 78.30 29.19 53.72 2.07 0.50 1.28 39.74 7.64 23.70

T2 60.73 19.11 39.92 1.66 0.21 0.93 23.47 4.34 13.90

270 T3 77.80 23.71 50.78 1.56 0.36 0.93 50.45 5.36 27.93

T4 40.05 13.39 26.73 0.75 0.19 0.47 15.92 2.52 9.20

SEJ± 1.238 0.863 0.524 0.313 0.025 0.164 0.284 0.008 0.143

CD(0.05) 4.284 2.987 1.814 1.084 0.085 0.567 0.982 0.027 0.495
----------------------------------------------------------------------------------------------------_.-------



Regarding total P at 90 DAS, soil 1/2 : sand 1/2 was found to he

signiticantly superior to other treatments. Soil 1/3 : sand 1/3 : FYM 1/3 and soil

1/2 : sand 1/3 : neemcake 1/6 were on par. Soil 1/2 : sand 1/3 : FYM 1/6 recorded

the smallest content. Soil 1/3 : sand 1/3 : FYM 1/3 was found superior at 180 and

270 DAS. The next best medium was soil 1/2 : sand 1/3 : FYM 1/6 at 270 DAS.

5.3.6 Potassium

The media could produce signiticant intluence on the concentration of

available K at 180 DAS. Soil 1/2 : sand 1/3 : neemcake 1/6 gave the highest mean

value for available K which was significantly superior to all other treatment at 180

and 270 DAS. Regarding total K, soil 1/2: sand 1/3: FYM 1/6 recorded

significantly higher values followed by soil 1/3 : sand 1/3 : FYM 1/3 at 90 DAS.

There was no significant difference between treatments at 180 and 270 DAS.

5.4 Physiological parameters

5.4.1 Relative water content (RWC)

Treatment differences were found to be significant with regard to this

parameter (see Table 22). Seedlings grown in soil (1/2) : sand (1/3) : FYM (1/6)

registered the maximum value for RWC. Second highest content was shown by soil

(1/3) : sand (1/3) : FYM (1/3).

5.4.2 Specific leaf area

Specific leaf area increased significantly for plants grown in soil (1/2) :

sand (1/2) : FYM (1/6) and soil (1/2) : sand (1/3) : neemcake (1/6). The other

treatment had no significant effect (see Table 23).
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5.4.3 Chlorophyll content

The chlorophyll 'a' content differed significantly between the various

treatments (see Table 24). Seedlings grown in soil (1/2) : sand (112) had the highest

(1.071 mg g-l) chlorophyll 'a' content. Regarding chlorophyll 'b' content, the

difference between the treatments was statistically non-significant. With regard to

total chlorophyll content, the treatments were in the order soil (1/2) : sand (1/2) >

soil (1/2) : sand (1/3) : FYM (1/6) > soil (113) : sand (1/3) : FYM (1/3) > soil

(112) : sand (1/3) : neemcake (1/6).

6 Tectona grandis

Data pertaining to the influence of the media on the growth characters of

Teak seedlings are presented in Tables 44 and 45.

6.1 Biometric observations

6. I . I Shoot height

Significant differences in shoot height were observed due to the rooting

medium treatments. At 90 DAS rooting medium of soil, sand and FYM in the

proportion of 1/3 each increased the shoot height by 3.9 times compared to the

control. The rooting medium of soil, sand and FYM and soil, sand and neemcake in

the proportion of 1/2, 1/3 and 1/6 respectively increased the shoot height by 2.9

times compared to the control. At 180 DAS, more or less similar trend was

maintained. At 270 DAS, all rooting media treatments were significantly superior to

control and were on par.
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6. 1.2 Root length

During the first three months, length of the main root did not show any

significant difference due to treatment application. At 180 DAS significant

differences were brought about by soil (1/2) : sand (1/3) : FYM (1/6). At 270 DAS

it was replaced by soil: sand: FYM 1/3 each. All other treatments were on par with

the control.

6.1.3 Number of leaves

More or less similar results as in the case of root length was observed.

6.1.4 Collar diameter

Observations related to collar diameter of seedlings showed that

treatment differ among themselves throughout the study period. At 90 DAS all the

three treatments were found statistically superior to soil (1/2) : sand (1/2). At 180

DAS only the rooting medium of soil: sand and FYM in the proportion of 1/3 each

was significantly superior to the control. At 270 DAS soil 1/2 : sand 1/2 was

significantly inferior to the rest of the treatments.

6.1.5 Shoot weight

Significant difference in shoot weight was observed due to the rooting

media treatments. At 90 DAS, rooting medium of soil 1/3 : sand 1/3 : FYM II3

increased the shoot weight by about 10 times compared to the control; at 270 DAS,

this increase was about 5 times. The rooting medium of soil, sand and FYM or soil,

sand and neemcake in the proportion of 1/2, 1/3 and 1/6 increased the shoot weight



..

Table 44. Growth characters and dry matter of Tectona grandis seedlings at different stages of
growth as affected by rooting media

Rooting Shoot height (em) Root length (em) No. of leaves Collar diameter
media (mm)

-------------------------- ------------------------- ------------------------ ------------------------
90 180 270 90 180 270 90 180 270 90 180 270

(Days after sowing)
-----------------------------------------------------------------------------------------------------------------------
T1 45.6 73.2 69.3 16.2 28.4 35.4 8.7 5.4 5.6 6.4 10.1 10.8

T2 34.1 53.5 66.6 13.4 32.6 27.7 9.8 9.1 1.9 5.6 7.87 9.9

T3 31.5 45.0 68.7 17.5 29.4 20.2 9.2 6.0 1.9 5.8 8.41 10.6

T4 11.6 21.9 23.3 13.1 27.7 23.6 10.0 7.0 2.7 3.4 6.83 7.4
------------------------------------------------------------------------------------------------------------------------
SEmi 2.19 3.43 2.88 2.06 1.30 2.73 0.62 1.17 0.97 0.58 1.03 0.60

CD 6.40 10.03 8.42 NS 3.79 7.97 NS 3.41 2.85 1.69 3.00 1.77
(0.05)

Table 45. Dry matter accumulation of Tectona grandis seedlings at different stages of growth
as affected by rooting media

Rooting Shoot weight (g) Root weight (g) Leaf weight (g) Root:shoot ratio
media -------------------------- ------------------------ ------------------------ ------------------------

90 180 270 90 180 270 90 180 270 90 180 270
(Days after sowing)

T1 2.65 12.74 10.00 1.27 11.7 13.5 4.07 8.69 0.46 0.18 0.62 1.30

T2 1.36 6.79 7.65 0.88 10.5 11.1 2.72 8.28 0.58 0.22 0.77 1.32

T3 1.32 6.89 8.37 1.14 9.98 6.04 2.66 9.39 0.32 0.28 0.79 0.74

T4 0.27 1.73 1.87 0.56 5.72 7.79 1.07 3.66 0.53 0.45 1.81 3.42
------------------------------------------------------------------------------------------------------------------------
SEm.l 0.32 1.58 1.28 0.20 1.63 2.11 0.57 1.81 0.18 0.03 0.36 0.20

CD 0.94 4.60 3.74 0.58 4.75 NS 1.69 5.28 NS 0.08 1.05 0.60
(0.05)

T1 - Soil (1/3) + Sand (1/3) + FYM (1/3) T3 - Soil (112) ~ Sand (1/3) + neemcake (1/6)

T2 - Soil (1/2) + Sand (1/3) + FYM (113) T4 - Soil (112) + Sand (1/2)



by five times compared to the control at 90 DAS. Similar trend was maintained at

180 and 270 DAS.

6.1.6 Root weight

Seedlings grown tn soil (1/3): sand (113) : FYM (113) registered a

significant difference compared to soil (112) : sand (1/2) at 90 DAS. At 180 DAS

soil: sand and FYM 1/3 each and 1/2 : 1/3 : 1/6 each were statistically significant

and they were on par. At 270 DAS soil : sand : FYM 1/3 each produced the highest

root weight, though the difference were not statistically different.

6. 1.7 Leaf weight

Leaf weight was significantly influenced by the rooting medium

treatments at 90 DAS. The rooting medium of soil, sand and FYM in the proportion

of 1/3 each significantly increased the leaf weight by about 4 times compared to the

control. Even though the rooting medium of soil, sand and FYM or soil, sand and

neemcake in the proportion of 1/2, 1/3 and 1/6 increased the leaf weight by about 3

times, the difference was not statistically significant. At 180 DAS soil (1/2 : sand

(1/3) : neemcake (1/6) showed statistical differences in leaf weight. At 270 DAS this

parameter was not found to be statistically influenced by any of the rooting media

treatments.

6.1.8 Root: shoot ratio

Compared to the control, all the rooting media treatments significantly

reduced the root: shoot ratio by almost half at 90 DAS. At 270 DAS, this difference

widened by more than 2.5 times.



6.1.9 Population count

With regard to the number of plants soil (1/2) : sand (1/2) proved to be

the best medium for teak seedlings. The second best medium was soil (1/2) : sand

(1/3) : FYM (1/6) (see Table 18).

6.2 Tissue nutrient concentration

6.2.1 Nitrogen

With regard to the N concentration, soil 1/3 : sand 1/3 : FYM 1/3

recorded the highest content and was significantly superior to all other treatments.

Besides this soil 1/2 : sand 1/3 : FYM 1/6 and soil 1/2 : sand 1/3 : neemcake 1/6

exhibited markedly higher N content compared to soil 1/2 : sand 1/2 (control) at 90

DAS. At 180 DAS only soil 1/3: sand 1/3 : FYM 1/3 registered a significant

influence and at 270 DAS, none of the treatment was statistically significant

(Table 46).

Considering root N content, soil 1/3 : sand 1/3 : FYM 1/3 was again

found to be significantly superior to all other treatments. At 180 DAS soil, sand,

FYM and soil, sand, neemcake in the proportion of 1/2, 1/3 and 1/6 were

statistically significant and were on par.

6.2.2 Phosphorus

Considering the P content, only soil 1/3 : sand 1/3 : FYM 113 could

significantly influence the level of P at 90 and 180 DAS. Other media could exert

significant influence at 270 DAS only. Soil 1/3 : sand 1/3 : FYM 1/3 was on par

with soil 1/2: sand 1/3: FYM 1/6 and was significantly superior to the other
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Table 46. Tissue nutrient concentration (%) of Tectona grandis seedlings

13f,

Days
after
sowing

Treat
ment

N

Shoot

p K N

Root

p K

T1 2.007 0.093 1.177 1.960 0.077 0.743

T2 1.727 0.080 0.817 1.680 0.060 0.550

90 T3 1.493 0.080 1.043 1.633 0.050 0.510

T4 1.120 0.077 0.760 1.447 0.033 0.300

SEm± 0.0381 0.0022 0.0210 0.0725 0.0022 0.0136

CD(0.05) 0.1318 0.0076 0.073 0.251 0.0076 0.046

T1 2.038 0.102 1.497 2.193 0.110 0.787

T2 1.742 0.090 0.963 2.007 0.090 0.637

180 T3 1.773 0.092 1.234 1.820 0.107 0.810

T4 1.711 0.093 0.924 1.540 0.083 0.777

SEm± 0.0630 0.0023 0.0309 0.0797 0.0027 0.0345

CD(0.05) 0.1838 0.0067 0.0901 0.2757 0.0093 0.1194

-------------------------------------------------------------------------------------------------------------

Tl 1.758 0.104 1.189 1.913 0.083 0.987

T2 1.649 0.098 1.049 1.727 0.063 0.843

270 T3 1.836 0.048 1.120 1.633 0.050 0.860

T4 1.773 0.043 0.450 1.960 0.030 0.583

SEm± 0.0646 0.0044 0.0202 0.2282 0.0019 0.0218

CD(0.05) NS 0.0128 0.0589 NS 0.0066 0.0754

-------------------------------------------------------------------------------------------------------------



treatments. There was significant differences between the effect of treatments with

respect to root P content. The superiority of significance was in the order of soil

1/3 : sand 1/3 : FYM 1/3 > soil 1/2 : sand 1/3 : FYM 1/6 > soil 1/2 : sand 1/3 :

neemcake 1/6 > soil 1/2 : sand 1/2.

6.2.3 Potassium

As regards to K content, the media that could produce a favourable effect

in all the three stage was soil 1/3 : sand 1/3 : FYM 1/3. Soil 1/2 : sand 1/3 :

neemcake 1/6 was also significantly superior to other treatments. Soil 1/2 : sand 1/2

invariably recorded the lowest values throughout the experimental period.

In the case of root K, highest mean value was recorded by soil 1/3 : sand

1/3 : FYM 1/3 at all stages of observation. The next best treatment was soil 1/2 :

sand 1/3 : neemcake 1/6. The medium that gave lowest K content was soil 1/2 :

sand 1/2.

6.3 Soil chemical characteristics

6.3.1 Soil pH

The effect of rooting media on soil pH did not differ among themselves.

However it appeared that pH registered lower values in all treatments than non

cropped field (Table 47).

6.3.2 Electrical conductivity

A significant influence due to rooting medium on EC was noticed in 270

DAS only. At this stage soil 1/2 : sand 1/3 : FYM 1/6 and soil 1/2 : sand 1/3

neemcake 1/6 produced significantly higher values than the other treatments.
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6.3.3 Organic carbon

All the treatments produced similar effects on the soil organic carhon

content at 90 DAS. After 180 days of planting, soil organic carbon status in the soil

1/3 : sand 1/3 : FYM 1/3 was significantly higher (2.75 %) than soil 1/2 : sand 1/3 :

FYM 1/6 and soil 1/2 : sand 1/2. Soil 1/2 : sand 1/3 : neemcake 1/6 was on par

with soil 1/3 : sand 1/3 : FYM 1/3. At 270 DAS organic carbon content in soil 1/2 :

sand 1/3 : FYM 1/6 was significantly higher than that of the remaining treatments.

Soil 1/2 : sand 1/3 : neemcake 1/6 and soil 1/2 : sand 1/2 were on par.

6.3.4 Nitrogen

Total N content was not significantly affected by the rooting medium at

any of the stages.

At 270 DAS, soil 1/3 : sand 1/3 : FYM 1/6 and soil 1/2 : sand 1/3 :

neemcake 1/6 produced significant effects on available N.

6.3.5 Phosphorus

The total P content was statistically significant for soil 1/2 : sand 1/3 :

neemcake 1/6 followed by soil 1/3 : sand 1/3 ; FrM 1/3 and soil 1/2 : sand 1/3 :

FYM 1/6. Soil 1/2 : sand 1/2 recorded the lowest content. At 180 DAS, Soil 1/3 :

sand 1/3 : FYM 1/3 recorded significantly high values for available P. In the case of

other treatments under study, no significant effect was noticed at this stage for these

nutrients. Almost a similar trend was seen at 270 DAS.



Table 47. Soil chemical properties (0-15 cm soil layer) under Tecrona grandis seedlings
-------------------------------------------------------------------------------------------------------------
Days Treat- Availa- Availa- Availa-
after lent pH EC OC ble H ble P ble K Total Total Total
sowing (dSl-1) (%) (kg/ha) (ppm) (ppl) K(%) P (%) K (%)
-----------------------------------------------------------.--.------------------------.---.-----------------

T1 4.2 0.072 2.100 434.86 5.21 125.00 0.364 0.097 0.477

T2 4.5 0.366 1.200 480.85 6.23 75.00 0.392 0.097 0.370

90 T3 4.2 0.081 2.367 411.86 7.48 179.16 0.355 0.110 0.410

T4 4.6 0.141 1.467 384.68 6.68 100.00 0.355 0.073 0.320

SEI± 0.0967 0.1518 0.3038 46.293 0.8127 35.661 0.0661 0.0040 0.0235

CD(0.05) KS KS KS NS KS Ns Ns 0.013 0.081

----_._---------------------------------------------------------------------------------------_._._-----------

T1 4.3 0.096 2.745 424.41 12.81 125.00 0.392 0.100 0.413

T2 4.4 0.097 1.990 451.58 7.03 79.16 0.448 0.103 0.363

180 T3 4.1 0.096 2.510 393.05 6.46 150.00 0.392 0.103 0.377

T4 4.4 0.089 1.333 363.78 5.78 95.83 0.3454 0.100 0.353

SEI± 0.0811 0.0153 0.1118 31.103 1.376 17.137 0.0415 0.0025 0.0167

CD(0.05) KS KS 0.387 KS 4.76 KS KS KS 0.058

----_._._-------.---.-_.---------_.---------_.--.---------------------.---------------------------------------

T1 4.8 0.047 1.471 399.32 21.76 125.00 0.448 0.103 0.320

T2 4.5 0.143 2.304 445.31 9.63 95.83 0.5134 0.107 0.377

270 T3 4.6 0.146 1.951 449.49 4.98 141.67 0.4946 0.117 0.293

T4 4.7 0.056 1.804 380.50 5.78 95.83 0.4946 0.100 0.450

SEI± 0.1424 0.0268 0.0740 14.06 1.24 17.14 0.0372 0.0032 0.0231

CD(0.05) KS 0.092 0.256 48.64 4.29 KS KS 0.011 0.079
_____ a. _______________________________________________••______________________________________________________



Table 48. Nutrient uptake by Tectona grandis seedlings at different stages
-------------------------------------------------------------------------------------------------------------------
Days Treat- N uptake (mg g-l) P uptake (mg g-l) K uptake (mg g-l)
after ment ---------------------------- ---------------------------- ---------------------------
sowmg Shoot Root Total Shoot Root Total Shoot Root Total
-------------------------------------------------------------------------------------------------------------------

T1 134.87 24.89 79.88 6.25 0.98 3.62 80.13 9.44 44.78

T2 70.46 14.78 42.62 3.26 0.53 1.89 33.33 4.84 19.08

90 T3 59.42 18.61 39.01 3.18 0.57 1.88 41.51 5.81 23.66

T4 15.00 8.10 11.55 1.03 0.18 0.60 1.02 1.68 1. 35

SEIl± 1.543 1.026 1.284 0.238 0.377 0.307 0.197 0.391 0.294

CD(0.05) 5.338 3.550 4.442 0.823 1.304 1.062 0.681 1.353 1.017
------------------------------------------------------------------------------------------------------------

T1 436.74 256.58 346.59 21.86 12.87 17.35 320.81 92.08 206.34

T2 262.52 210.73 236.52 13.56 9.45 11.52 145.12 66.88 105.99

180 T3 288.64 181.64 234.99 14.98 10.68 12.79 200.89 80.84 140.84

T4 92.22 121.62 106.91 5.01 4.75 4.92 49.80 44.44 47.20

SEI± 1.240 16.675 8.675 0.036 0.037 0.015 0.109 0.266 0.134

CD(0.05) 4.290 57.69 30.01 0.124 0.129 0.051 0.379 0.922 0.463
------------------------------------------------------------------------------------------------------------

T1 183.88 258.25 221.19 10.88 11.20 11.06 124.37 133.24 128.95

T2 135.71 191.69 163.68 8.06 6.99· 7.53 86.33 93.57 89.98

270 T3 159.55 98.63 129.05 4.17 3.02 3.60 97.33 51.94 74.67

T4 42.55 152.68 93.12 1.03 2.34 1.69 10.80 45.41 28.11

SEI± 5.419 1.143 2.859 0.358 0.551 0.419 0.517 0.495 0.505

CD(O.05) 18.650 3.950 9.894 1.449 1.241 1.908 1.788 1.715 1.749
-------------------------------------------------------------------------------------------------------------
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6.3.6 Potassium

Regarding total K, soil 1/3 : sand 1/3 : FYM 1/3 produced a significant

effect over other treatments at 90 and 180 DAS. The next best medium was soil

1/2 : sand 1/3 : neemcake 1/6 in this respect. But at 270 DAS, soil 1/2 : sand 1/2

produced the highest mean value (0.45 %) which wason par with soil 1/2 : sand

1/3 : FYM 116. With respect to available K, no significant effect was noticed by any

of the medium throughout the growth.

6.4 Physiological parameters

6.4.1 Relative water content (RWC)

The RWC differed significantly between the various treatments.

Seedlings grown in soil (112) : sand (1/3) : neemcake (116) had the highest RWC

(79.76%) followed by soil (112) : sand (112). The other two treatments were inferior

with respect to RWC (see Table 26).

6.4.2 Specific leaf area

The media exerted significant influence on leaf area. Seedlings grown in

soil (1/2) : sand (1/3) : neemcake (1/6) was significantly inferior to that planted in

soil (1/2) : sand (112) (see Table 27). Soil (112) : sand (1/3) : FYM (1/6) gave the

highest leaf area (168.29 cm2 g-l) and the lowest leaf area was observed in soil

(1/2) : sand (113) : neemcake (1/6) which recorded a value of 119.93 cm2 g-l.

6.4.3 Chlorophyll content

Chlorophyll content could not be found out accurately due to the

interaction of phenolic exudates and the method has to be modified for estimation of

chlorophyll content in teak.
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DISCUSSION

Results generated from the studies conducted to standardise the rooting

media of some forest tree seedlings based on the growth characteristics and nutrient

content are discussed hereunder.

Overall growth performance of tree seedlings was significantly

influenced by various types of media as evidenced from the statistical analysis of the

data. Soil as a medium was found to be inferior in general.

The height, root length, leaf production and leaf area, collar girth, dry

matter production, nutrient uptake and some physiological parameters are considered

as important criteria for measuring vigour of seedlings.

EXPERIMENT-I

AILANTHUS

Rooting media significantly influenced the height of Ailanthus seedlings.

Among the media tried, soil, sand and FYM 1/3 each produced maximum shoot

length at all stages of seedling growth. The better aeration of sand, nutrient

supplying capacity of soil, water holding and moisture retention capacities coupled

with organic matter content of FYM may be the probable reasons for the positive

influence of these components on the growth of seedlings. This has been proved in

various other tree species also. Regarding root length it was seen that the growth in

saw dust or coif dust was significantly inferior compared to the control. This may be

due to the poor nutrient status of saw dust and coir dust. A similar finding with saw

dust and coif dust was also reported by Hendromono (1988).



The different media expressed their efticienc~in terms of the number of

leaves produced. In the present study it was found that soil, sand and FYM (1/3)

each was the better media with respect to this. As leaves are the photosynthesizing

units of a plant, apart from the leaf area, higher the number of leaves, higher the

benetit to the plant in the form of stored food materials. Hence a medium which

could produce shoots with higher number of leaves is to be selected.

With respect to collar diameter, media containing soil, sand and FYM

1/3 each and soil 2/3 and FYM 1/3 gave better performance.

Dry weigh"of shoot, root and leaf were found highest with the media

containg soil, sand and FYM in the proportion of 1: 1: 1. The next best treatment was

soil and FYM in the ratio of 2/3 and 1/3 each. Dhar et ai. (1992) in their studies on

the influence of growing media on the growth and dry matter accumulation of

Leucaena leucocephaia observed that FYM was the best medium for raising healthy

and vigorous seedlings.

Significant reduction in the root : shoot ratio was observed in Ailanthus

due to the rooting media of soil and FYM in the ratio of 2/3 and 1/3 each. It was

noticed by Singh and Sharma (1983) that addition of humus (25, 50, 75 and 100%)

to nursery soil improved the growth of spruce and silver fir. It reduced the root:

shoot ratio in spruce, but not in fir. Addition of humus significantly increased the

over all growth.

The lowest soil organic carbon status was recorded by seedlings grown in

soil + sand + FYM 1/3 each. Regarding nitrogen and potassium content, the least
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concentration was noticed in soil 2/3 + FYM 1/3 and soil j sand -+ FYM 1/3 each.

This may be due to the better absorption of easily available nutrients from the media

of soil, sand and FYM.

In the case of phosphorus soil 2/3 + FYM 1/3 and soil, sand and FYM

1/3 each recorded the highest concentration and this may be due to the high content

of P released from the FYM used in the medium:

From the results generated it was found that soil, sand and FYM 1/3

each favourably affected the shoot length, root development, leaf production, dia

meter growth etc. compared to other media. Hence it can be considered as a better

medium.

ALBIZIA

The differences observed in the shoot length of Albizia when grown in

eight different types of rooting media were highly significant. Rooting media

containing soi, sand and FYM 1/3 each was the most superior medium producing

tallest shoots. Length of shoot can be considered as a positive attribute as it can

produce more functional leaves.

Root length of Albizia was found longest when grown in the rooting

medium of soil, sand and FYM in the proportion of 1/3 each.

Collar girth was also reported to be high in the media of soil, sand and

FYM 1/3 each.

Regarding the dry matter accumulation, seedlings grown in soil and

FYM in the proportion of 2/3 and 1/3 each and soil, sand and FYM 1/3 each

produced maximum dry weights of shoot, root and leaf.



The rooting media containing FYM resulted in lowest root : shoot ratio.

With regard to organic carbon, nitrogen and potassium content, the most

inferior media at the end of the study was soil, sand and FYM in the proportion of

1/3 each. Higher absorption rates of nutrients by the seedlings can be a probable

reason for this.

The data on the growth characteristics and dry matter production

revealed that soil, sand and FYM (1/3 each) was the top ranking rooting medium

when compared to the rest of the media.

CASUARINA

The seedlings showed significant differences in shoot height due to

treatment effect. Maximum shoot length was observed with the media containing

FYM as one component. In the case of root length also, the longest tap root was

found with seedlings grown in soil, sand and FYM 1/3 each. The next best treatment

was soil and FYM in the ratio of 2/3 and 1/3 each. A similar effect was seen in the

case of collar girth. Regarding dry matter accumulation, the superior media was soil

and FYM in the proportion of 2/3 and 1/3 each.

With regard to organic carbon, nitrogen and potassium, a more or less

similar distribition pattern was observed in the media studied. Soil + sand + FYM

(1/3) each consistently recorded the lowest status with respect to the above nutrients

probably due to their higher rates of absorption by the growing seedlings.



But in the case of phosphorus, soil + sand + FYM recored a four times

higher value compared to control. This may be an indication of the high concentra

tion of phosphorus released in this medium.

The positive trend in growth characteristics shown by the medium, soil

+ sand + FYM indicates a better availability and absorption of plant nutrients from

the medium.

GMELINA

The largest increase in the shoot length of Gmelina was observed in the

rooting medium of soil, sand and FYM in the proportion of 1/3 each. Again this was

the superior medium with respect to the root length also. Largest collar diameter of

Gmelina was observed in the rooting medium of soil, sand and FYM in the propor

tion of 1/3 each at the initial stages. Considering the leaf production, soil + sand +

FYM 1/3 each produced maximum leaf number.

Regarding dry matter accumulation, the rooting media containing soil,

sand and FYM 1/3 each recorded the maximum dry weights at the initial growth

period. Compared to the control, all other rooting media treatments significantly

reduced the root: shoot ratio of Gmelina, largest reduction being noticed in the case

of soil, sand and FYM in the proportion of 1/3 each.

With regard to soil organic carbon status, N, P and K, soil + sand +

FYM 1/3 each recorded the highest value. The lowest percentage was noticed in soil

+ sand.

14b



l4-7

Hazara and Tripathi (1986) reported that biomass production is a func

tion of the phosotynthetically active leaf mass. The reduction in active photo

synthetic leaf surface is probably the most important factor affecting overall plant

growth rate (Watson, 1952). The present study also highlights the relationship

between leaf area and biomass production. It can be presumed that the available

solar energy was more effectively utilized by seedlings in soil + sand + FYM 1/3

each by their leaf number and leaf area.

MAHOGANY

Rooting media significantly influenced the shoot length of Mahogany.

The media containing soil, sand and FYM in the proportion of 1/3 each was found

to be the best medium for increasing the shoot length. The second best medium was

soil and FYM in the ratio of 2/3 and 1/3 each.

In the case of root length, no definite trend could be observed due to the

differential response of treatments during different stages of growth. Similarly in the

case of the number of functional leaves an erratic trend was observed.

Largest increase in the collar diameter was observed ID the rooting

medium of soil, sand and FYM in the proportion of 1/3 each.

Dry matter accumulation was found highest in the rooting medium of

soil, sand and FYM in equal proportions especially at early stages.

Largest reduction in root: shoot ratio was noticed in the case of soil,

sand and FYM in the proportion of 1/3 each.



Regarding the nutrients, phosphorus and potassium content were found to

be high in the medium of soil + sand + FYM (1/3) each. However, regarding the

distribution of organic carbon and nitrogen, this medium was found to be poor. A

probable reason for this can be due to the better absorption of these nutrients by the

seedlings. High vegetative growth in the medium, soil, sand and FYM 1/3 each is

an indication of high N content. Adams and Attiwill (1984) suggested that relative

abundance of nitrogen in the plant vegetative parts shows the efficiency of utilizing

N which plays a key role in the metabolism of living cells probably leading to faster

cell expansion and cell division which might result in higher vegetative growth rates.

This view is supported by the present experimental results.

TEAK

Soil, sand and FYM in the proportion of 1/3 each gave rise to largest

increase in shoot length.

The different rooting media failed to produce any significant effect on

the root length of teak at any of the stages of observation.

Data pertaining to the leaf number was not dependable due to leaf

shedding on account of its deciduous character.

Collar girth was more due the rooting medium containing soil and FYM

in the ratio of 2/3 and 1/3 each. This was followed by soil, sand and FYM 1/3 each.

Regarding the dry matter production soil and FYM in the ratio of 2/3

and 1/3 recorded the highest dry weights of shoot, root and leaf followed by soil,

sand and FYM 1/3 each.



Soil, sand and FYM in the proportion of 1/3 each resulted in a highly

significant reduction in the root : shoot ratio of teak.

The nutrient content of soil, sand and FYM 1/3 was found high

compared to other treatments especially in phosphorus and organic carbon.

Zech and Dreschsel (1991) reported that teak has a high nutrient

requirement. Deficiency of mineral elements in the soil has significantly reduced

height growth and dry matter production in teak.

The teak seedlings grown in the medium of soil, sand and FYM 1/3 each

were found superior to other treatments regarding growth and absorption

characteristics of nutrients.

VATERIA

Shoot length and root length of Vateria was not significantly affected by

the different rooting media tried. Number of functional leaves was maximum in the

control followed by soil, sand, saw dust 113 each. Next to control maximum collar

girth was recorded by soil, sand and saw dust in the proportion of 113 each. Regard

ing dry matter production, soil, sand, saw dust 1/3 each registered the maximum dry

weight in shoot, root and leaf.

Considering soil nutrients the medium, soil, sand and FYM 113 each and

soil, sand and saw dust 1/3 each were deficient in organic carbon, nitrogen,

phosphorus and potassium. In the present study also indicates higher depletion of

nutrients from the above medium.



Garcia et al. (1983) reported that for nang seeds to germinate, hest

media were reported to be saw dust and a mixture of sand and saw dust.

Eusebio et al. (1984) observed that a potting mixture of saw dust and soil

in equal proportion influenced the growth of Albizia falcataria and Pterocarpus

indicus seedlings significantly compared to saw dust or soil when used alone.

A positive trend shown by a mixture of soil + sand + saw dust 1/3 each

may be due to improved aeration and high water retention ability of the medium.

The increase in tap root length may be attributed to the ease in penetration and

passage afforded to the main root by the medium.

EXPERIMENT-II

ALBIZIA

Data pertaining to the effect of different media on the growth

characteristics of Albizia showed that soil, sand and FYM in the proportion of (1/3)

each was the most superior medium. The increased shoot and root length, better

collar diameter and more number of functional leaves and high dry matter accumula

tion is an indication of the superiority of the medium.

The favourable influence of the medium may be attributed to its ability to

provide an optimum moisture and aeration besides supplying the essential plant

nutrients.

In the cultivation of a crop, tlIe extent of mortality is an important

criterion. Thus, the percentage of survival also becomes important in assessing the
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suitability of the media. The physico chemical nature of the component" used, the

management practices, climatic condition, the plant material used etc. also

contribute towards this aspect.

In the present study it was found that the survival was very high in soil

(1/2) : sand (1/2). Tanukit (1966) had observed that smaller sized stumps were

obtained when sand was used as a germination medium for teak seeds even though

the plant population and seedling height was better in sand than in soil.

Regarding the tissue nutrient concentration, seedlings grown in soil, sand

and FYM 1/3 each consistently registered higher values for N, P and K in both the

above ground and underground plant parts.

The physico-chemical properties of the soil under Albizia seedlings tested

showed significant variations at different stages of growth. Except phosphorus, the

rooting media containing soil, sand and FYM (1/3) each recorded allow content of

organic carbon, available N and potassium. Higher rate of nutrient absorption by the

growing seedlings might be a probable reason for this.

When the physiological parameters were observed, the seedlings from

the medium, soil, sand and FYM (1/3) each showed highest relative water content.

This again shows the superiority of the medium. for better water absorption and

retention qualities there by increasing the amount of available water to the seedlings.

This might have increased the speed of germination and various enzymatic activities,

and thereby resulting in the higher biomass production of the seedlings.

The chlorophyll content of leaves was not significantly influenced by the

rooting media. The data pertaining to the leaf area showed that soil, sand, FYM
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(1/3) each was the superior medium. More the leaf area, more would be the photo

interception and stored energy. So the media which could help the plants in produc

ing more leaves could be called better media.

Based on the above observations, it can be concluded that soil, sand and

FYM in the proportion of 1/3 each is an ideal rooting medium for Albizia lebbeck

seedlings.

CEIBA

Compared to other rooting media, seedlings grown in the medium

containing soil, sand and FYM in the proportion of I: I :1 resulted in significant

increase in the height, root length, collar girth, number of functional leaves and

biomass accumulation of Ceiba pentandra seedlings at various stages of growth.

Among the treatments soil, sand and FYM (1/3) each produced

significantly high values in both shoot and root nitrogen content. Cizkova (1981)

while conducting a study of some forest trees found that the seedling growth and

chlorophyll content were significantly increased with high nitrogen content.

Regarding nutrient uptake also soil 1/3, sand 1/3 and FYM 1/3 proved to

be the best medium with respect to N, P and K uptake.

When the nutrient status of the media tested at the end experiment, it was

found that soil, sand and FYM 1/3 each was the richest medium.

Leaf tissues from seedlings grown in the media containing soil, sand and

FYM in the proportion of 1/3 each exhibited a high relative water content.



The total chlorophyll content of leaves was found to be positively

influenced by soil (1/2), sand (1/3) and neem cake (1/6). The nitrogen content of

this medium was also found to be high and this is in accordance with Cizkova's

(1981) findings.

Different media expressed their efficiency in terms of the number of

leaves. In the present study it was found that soil (1/2), sand (1/3) and FYM (1/6)

was the best medium when the leaf area of the seedlings was considered.

While considering the over all growth, it can be concluded that to obtain

good quality seedlings of Ceiba pentandra with increased height, better collar dia

meter, nutrient uptake and more number of functional leaves it is essential to sow

the seeds in a rooting medium containing FYM with equal proportion of sand and

soil.

DALBERGIA

The medium which favourably influenced the height of shoots, leaf

number, collar girth, root weight and root : shoot ratio of Dalbergia seedlings was

soil (1/2) + sand (1/3) + neem cake (1/6).

Population count was more in the media soil 1/2 + sand 1/2.

Regarding tissue nutrient concentration, the highest N content was shown

by seedlings grown in soil 1/2, sand 1/3 and neem cake 1/6 at 270 DAS.

Phosphorus and potassium concentration were more in the media containing soil,

sand and FYM 1/3 each followed by soil (1/2), sand (1/3) and neem cake (1/6).



Relatively high content of organic carbon, total N and available P was

recorded by soil 1/2, sand 1/3 and FYM 1/6. With respect to available K, soil 1/2,

sand 1/3 and neem cake 1/6 recorded the highest concentration.

Though there was no significant difference on total chlorophyll content

of the seedlings by the media, soil 1/2, sand 1/3 and neem cake 1/6 resulted in a

relatively high chlorophyll 'a' content. In the case of relative water content, soil,

sand and FYM 1/3 each and soil 1/2, sand 1/3 and neem cake 1/6 had a similar

response.

Regarding the leaf area seedlings of the medium that grown in soil (1/2),

sand (1/3) and FYM (1/3) produced the largest leaf area.

Nutrient upake was maximum from the media soil 1/2, sand 1/3 and

neem cake 1/6 at 180 DAS.

In essence, the uptake of a nutrient is described by the product of

concentration of the nutrient in the soil solution and the absorbing capacity of the

root and relative growth rate (Alan Wild, 1989). Data on nutrient uptake indicated

the superioriority of soil, sand, neem cake medium for the growth of Dalbergia

seedlings.

From the present study it can he inferred that soil 112, sand 1/3 and

neem cake 1/6 is a better medium for Dalhergia seedlings. Soil 1/3, sand 1/3 and

FYM 1/3 was also a favourable medium for this species.

ISy..-



ISS

HOPEA

The analysis of the results showed that both in the biometric expression

and biomass production, the rooting media containing soil, sand and FYM in the

ratio of 1: 1: 1 outdid all other treatments in the case of Hopea seedlings.

Population count was more in the media soil (1/2) and sand (1/2).

Gupta et al. (1975) had recommended sand as an ideal germination

medium for large seeds of some common Indian tree species.

Regarding tissue nutrient concentration, soil 1/2, sand 1/3 and FYM 1/6

resulted in high content of N in the shoot. Considering the P concentration of

different media soil 1/2, sand 1/3 and neem cake 1/6 continued to be the best at all

stages. Plants grown in soil 1/3, sand 1/3 and FYM 1/3 recorded the highest K

content at all stages of observation. In the case of root also, a similar trend was

seen.

With regard to organic carbon percentage, the highest value was

recorded by soil 1/3, sand 1/3 and FYM 1/3. A similar distribution pattern was seen

in the case of N also. The differences among the rooting media were statistically

nonsignificant in respect of both total and available phosphorus. In the case of

available K, no defmite trend could be seen. Highest K content was shown by soil

1/2, sand 1/3 and neem cake 1/6 followed by soil 1/3, sand 1/3 and FYM 1/3.

Highest relative water content was recorded by the seedlings grown in

soil (1/2), sand (1/3) and FYM (1/6), followed by soil 1/3, sand 1/3 and FYM 1/3.



The chlorophyll content of leaves was not significantly influenced by the rooting

media. Sun (1987) proved that in Acacia confusa lack of chlorophyll 'b', resulted in

a lower ability to absorb light which resulted in reduced photosynthetic capacity and

growth. Chlorophyll 'b' was found highest in the seedlings grown in soil 1/2, sand

1/3 and neem cake 1/6.

The highest leaf area was shown by plants grown in soil 1/2, sand 1/3

and neem cake 1/6.

Based on the analysis of data, the media recommended for Hopea

parvijlora seedlings is an equal proportion of soil, sand and FYM. Presence of sand

improves drainage and aeration and the addition of cowdung is adviced since it

improves moisture retention capacity and fertility.

SANDAL

Data related to growth characters and dry matter accumulation of

Santalum album seedlings at different stages of growth as affected by different

rooting media showed that a medium containing soil, sand and FYM in the propor

tion of 1/3 each was better compared to other three rooting media tried.

Regarding tissue nutrient concentration N and P were found higher in the

medium of soil, sand and FYM (1/3) each. Observations recorded at all stages

revealed that soil 1/2, sand 1/3 and neem cake 1/6 is the best medium with respect

to K concentration in sandal seedlings. The next best treatment was soil 1/3, sand

1/3 and FYM 1/3.

Regarding the content of organic carbon, total and available N and total·



K, the superior media was soil 112, sand 1/3 and FYM 1/6. Total and available P

was highest in soil 1/3 : sand 1/3 : FYM 1/3. Available K was found to be more in

the medium soil 1/2, sand 1/3 and neem cake 1/6.

With regard to relative water content the best medium was soil, sand and

FYM 1/3 each. High chlorophyll 'b' content was seen with the media soil, sand and

FYM 1/3 each. Maximum leaf area was recorded with plants grown in soil (1/2),

sand (113) and FYM (1/6).

Uptake of nutrients was more from the medium soil, sand and FYM 1/3

each.

TEAK

The teak seedlings grown in soil, sand and FYM 1/3 each showed higher

values for biomass as well as for biometric characters when compared to other

media. This along with chemical analytical data conftrms the superiority of the

medium viz., soil + sand + FYM in the proporption of 1/3 each.

With regard to tissue nitrogen concentration, soil 1/3, sand 1/3 and

FYM 1/3 recorded the highest percentage both in the above and underground portion

of plants. This was true with respect to phosphorus and potassium content also.

Considering soil nutrient status, soil, sand and FYM 1/3 each was rich

in organic carbon, nitrogen and phosphorus. Available potassium content was found

more in the medium of soil 1/2, sand 1/3 and neem cake 1/6.

The relative water content was found more in the seedlings grown in the

medium of soil 112, sand 1/3 and neem cake 1/6. The highest leaf area was recorded

l'?7



by plants grown in the medium, soil, sand and FYM 1/3 each. Uptake studies also

reveal that at all stages of seedlings growth the N, P and K uptake was more from

the media soil 1/3, sand 1/3 and FYM 1/3.

The teak seedlings grown in the medium of soil, sand and FYM 1/3 each

were found superior to other treatments regarding growth and observation

characteristics of nutrients.
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SUMMARY AND CONCLUSION

Tropical forests, the reservoir of vast biological diversity, are being

destroyed at an alarming rate. Whatever forests are being left today, are under an

enormous biotic pressure. There is an urgent need to afforest vast areas with a view

to meet our various energy needs and to conserve the ecosystem. Production of large

number of quality seedlings is an urgent need for the large scale afforestation and

reforestation programmes being under taken. Without knowing the beneficial effects

of various media on the growth performance of tree seedlings, most of our farmers

are still following the traditional methods of raising the seedlings in ordinary soil

available. Information about the influence of the media on growth and vigour of tree

seedlings is absolutely essential for large scale production of healthy seedlings in the

nursery. In this context, two sets of experiments were conducted at the Instructional

Farm, Colege of Horticulture, Vellanikkara with an objective of standardisation of

the most suitable media and to elucidate the .potential beneficial effects of various

rooting media on the growth of tree species in the nursery for agroforestry planting.

In the first experiment, eight rooting media were tried on seven tree species and in

the second experiment four rooting media were tried on six tree species. The design

of the experiment was Randomised Block Design (split plot) with three replications.

The rooting medium consisted of the mainplots anQ species used consisted of the sub

plots.

The biometric observations and some physiological parameters in addi

tion to the chemical properties of soil and plants were recorded. Based on the

availability and absorption of nutrients by the plants, rooting media were fixed for

each species.



The rooting medium containing soil, sand and FYM in the proportion of

1/3 each was the top ranking medium in respect of growth characteristics, biomass

accumulation, leaf area, nutrient uptake and the physiological parameters like rela

tive water content and chlorophyll content of majority of the tree species. These

species include, Ailanthus triphysa, Albizia fa/cataria, A/bizia lebbeck, Casuarina

equisetifoiia, Ceiba pentandra, Gmeiina aiborea, Hopea parviflora, Santalum

album, Swietenea maerophylla and Tectona grandis.

For Vateria indica, soil 1/3, sand 1/3 and saw dust 1/3 was found good

and for Dalbergia latifoiia, the superior medium was soil 1/2, sand 1/3 and neem

cake 1/6.

Soil as a medium was found to be inferior in general.

A one-to-one correspondence between nutrient accumulation and biomass

production could not be observed because of wide variations in elemental concentra

tions among species. Far better collar girth and dry matter accumulation was ob

served in treatments with FYM than those without FYM. It is also noted that there

exists a positive relationship between leaf area and overall plant growth rate. The

lower nutrient content of the media, soil, sand and FYM in the ratio of 1: 1: 1 at

different stages shows the better nutrient export from the site as reflected by high

vegetative growth of the seedlings.

The development and activity of various Rhizosphere microflora in the

media as well as their effect on the rooting needs to be studied in detail.

For a better understanding of the root activity pattern, radio tracer stud

ies can also be undertaken.

[bO
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ABSTRACT

A randomized block design (split plot) experiment involving twelve

important tree crop seedlings (Ailanthus triphysa, Albizia falcataria, Albizia lebbeck,

Gasuarina equisetifolia, Ceiba pentandra, Dalbergia latifolia, Gmelina alborea.

Hopea parviflora. Santalum album. Swietenea macrophylla, Tectona grandis and

Vatena indica) was conducted in the Instructional Farm, College of Horticulture,

Vellanikkara, Kerala Agricultural University, with an objective of standardising the

most suitable rooting media for the best growth of above tree seedlings in the

nursery for agroforestry planting.

In this study altogether twelve different media were tried, considering

their relative cheapness, easy availability and more or less satisfying the desired

qualities of an ideal rooting medium.

The results showed that the rooting medium containing soil, sand and

FYM in the ratio of 1: 1:1 was ideal for all the ~'pecies except for Dalbergia and

Vateria. For Dalbergia, the best medium found was soil 112, sand 1/3 and neem

cake 1/6 and for Vateria it was soil 1/3, sand 1/3 and saw dust 1/3.
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